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•  s  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
A  sibility  for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places '  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


SOLUTE  SOURCES  AND  TRANSPORT  IN  AN 
EPHEMERAL  BADLAND  CATCHMENT, 
SOUTHEASTERN  ALBERTA,  CANADA, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W  89-00046 


PIPE  FLOW  IN  JAMES  BAY  COASTAL  WET- 
LANDS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

M.  Woo,  and  P.  DiCenzo. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
25,  No.  4,  p  625-629,  April  1988.  5  fig,  2  tab,  12  ref. 

Descriptors:  *Pipe  flow,  *  James  Bay,  "Overland 
flow,  *Storm  runoff,  *Wetlands,  Groundwater 
movement,  Coastal  waters,  Darcy's  law,  Runoff, 
Surface  waters. 

Pipes  are  common  along  the  banks  of  streams  that 
drain  the  wetlands  of  the  James  Bay  (Canada) 
coast.  The  primary  source  of  water  to  the  pipes  is 
overland  flow,  which  responds  very  quickly  to 
rainfall  events.  Pipe  flow,  therefore,  becomes  insig- 
nificant shortly  after  the  termination  of  surface 
runoff.  An  assessment  of  the  relative  contribution 
of  pipe  flow  and  Darcy's  groundwater  flow  to  a 
small  coastal  creek  shows  that  whereas  ground- 
water flow  contributed  less  than  1%  to  summer 
stormflow,  pipes  provided  about  10%  of  stream 
runoff.  (Author's  abstract) 
W89-00047 


ROLE  OF  STORMS  IN  THE  SUMMER  SUC- 
CESSION OF  THE  PHYTOPLANKTON  COM- 
MUNITY IN  A  SHALLOW  LAKE  (LAKE  BALA- 
TON, HUNGARY), 

Hungarian    Natural    History    Museum,    Budapest. 

Botanical  Dept. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00232 


RUNOFF  GENERATION  IN  A  PLOUGH- 
DRAINED  PEAT  BOG  IN  SOUTHERN  SCOT- 
LAND, 

Centro  de  Estudos  de  Pedologia,  Lisbon  (Portu- 
gal). 

For  primary  bibliographic  entry  see  Field  4C. 
W89-00345 


STORM  RESPONSE  OF  THE  KARSTIC  CAR- 
BONATE AQUIFER  OF  SOUTHCENTRAL 
KENTUCKY, 

Nevada    Univ.    System,    Las   Vegas.    Water    Re- 
sources Center. 
J.  W.  Hess,  and  W.  B.  White. 
Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4 
p  235-252,  May  30,   1988.    15  fig,  2  tab,  28  ref. 

Descriptors:  *Karst  hydrology,  ♦Surface-ground- 
water  relations,  *Subsurface  drainage,  *Aquifer 
characteristics,  *Rainfall-runoff  relationships, 
Rainfall  disposition,  Specific  conductivity,  Turn- 
hole  Spring,  Storm  events,  Temperature,  Under- 
ground streams,  Response  time,  Water  tempera- 
ture, Kentucky. 

Temperature  and  specific  conductance  were  con- 
tinuously measured  in  the  downstream  drainage  of 
the  Turnhole  Spring  subbasin  in  the  southcentral 
Kentucky  karst.  Precipitation  was  monitored  with 
a  rain  gage  network  in  the  catchment  area  so  that 
the  storm  response  of  specific  conductance  and 
temperature  could  be  examined.  The  aquifer  feed- 
ing the  Turnhole  Spring  is  highly  karstic  with 
much  of  the  discharge  through  integrated  open 
conduits  some  of  which  carry  water  from  surface 
sinking  stream  catchments.  Both  temperature  and 
specific  conductance  fluctuate  rapidly  in  response 
to  storm  events.  The  conductivity  curves  and  to  a 
lesser  extent  the  temperature  curves  show  a  sharp 
dip  that  lags  some  hours  behind  the  storm  pulse. 


At  the  onset  of  the  dip  is  a  complicated  sequence 
of  fine  structures  that  is  interpreted  to  be  the  inputs 
from  conduit  tributaries  to  the  master  trunk  drain- 
age system.  The  recovery  curves  have  an  exponen- 
tial form  that  can  be  fitted  to  produce  a  character- 
istic response  time  for  the  conduit  system.  (Au- 
thor's abstract) 
W89-00349 


EFFECT  OF  LOGGING  AND  REGENERATION 
ON  GROUNDWATER,  STREAMFLOW  AND 
STREAM  SALINITY  IN  THE  SOUTHERN 
FOREST  OF  WESTERN  AUSTRALIA, 

Water  Authority  of  Western  Australia,  Perth. 
For  primary  bibliographic  entry  see  Field  4C. 
W 89-003 50 


REPERCUSSIONS  OF  A  C02  DOUBLING  ON 
THE  WATER  CYCLE  AND  ON  THE  WATER 
BALANCE  -  A  CASE  STUDY  FOR  BELGIUM, 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 

F.  Bultot,  A.  Coppens,  G.  L.  Dupriez,  D.  Gellens, 
and  F.  Meulenberghs. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 
p   319-347,   May   30,    1988.    5   fig,   8   tab,   33   ref 

Descriptors:  *Hydrologic  cycle,  *Hydrologic 
budget,  *Hydrologic  models,  "Predictions, 
♦Greenhouse  effect,  "Climatic  changes,  *Belgium, 
Carbon  dioxide,  Catchment  areas,  Climates, 
Groundwater  recharge.  Floods,  Seasonal  variation, 
Stream  discharge,  Surface-groundwater  relations. 

The  impact  of  the  climate  change  induced  by  a 
doubling  of  the  C02  atmospheric  concentration  on 
the  hydrologic  system  is  investigated.  For  this 
purpose,  a  daily  step  conceptual  hydrological 
model  (developed  at  the  Royal  Meteorological  In- 
stitute of  Belgium)  was  run  for  present-day  climat- 
ic conditions  and  for  the  2  x  C02  case  over  an 
eighty-year  period.  Namely,  potential  and  effective 
evapotranspiration,  soil  moisture,  snow  lying  epi- 
sodes, groundwater  storage,  flow  components  at 
the  outlet  and  water  budget  were  simulated.  Three 
drainage  basins  in  Belgium  (Western  Europe)  were 
chosen  to  evaluate  the  common  responses  to  a 
C02  doubling  and  to  bring  out  differences  ascrib- 
able  to  the  specific  characteristics  of  each  of  these 
catchments.  Common  responses  of  the  three  catch- 
ments to  a  C02  doubling  were  a  strengthening  of 
the  potential  and  effective  evapotranspiration 
throughout  the  year,  an  increased  frequency  of 
daily  values  of  the  water  content  of  the  aeration 
zone  of  the  soil  below  60  or  40%  of  its  capacity  at 
saturation,  and  a  shortening  of  the  spells  with  snow 
cover.  In  catchments  where  the  infiltration  rate  is 
high,  an  increase  of  the  groundwater  storage  was 
seen.  In  catchments  where  surface  flow  prevails 
there  was  an  increase  in  flood  frequencies  during 
winter  months,  a  decrease  of  the  streamflow 
during  the  summer  season,  and  possible  restraints, 
in  summer  and  autumn,  on  water  supply  from  local 
groundwater  storage.  (Author's  abstract) 
W 89-003 5 5 


VARIATIONS  OF  RUNOFF  IN  THE  HIGH 
PLAINS  SECTION  OF  THE  SMOKY  HILL 
DRAINAGE,  1951-1980, 

Fort  Hays  State  Univ.,  Hays,  KS.  Dept.  of  Earth 

Science. 

J.  R.  Ratzlaff. 

Transactions  of  the  Kansas  Academy  of  Science, 

Vol.  90,  No.  1-2,  p  25-34,  1987.  4  fig,  9  ref. 

Descriptors:  "Rainfall-runoff  relationships, 
"Smoky  Hill  River,  "Runoff,  "Kansas,  "Flood 
forecasting,  Mathematical  studies.  Stream  dis- 
charge, Precipitation,  Spatial  distribution,  Catch- 
ment areas,  Prediction,  Temporal  distribution. 
Comparison  studies,  Catchment  areas,  Prediction, 
Cedar  Bluff  Reservoir. 

The  Thiessen  polygon  method  for  determining  ef- 
fective uniform  depth  of  precipitation  was  used  to 
calculate  annual  precipitation  over  the  Upper 
Smoky  Hill  drainage  area.  Annual  stream  dis- 
charge data  were  expressed  as  uniform  depths, 
enabling  simple  derivation  of  the  runoff  ratio  in 
percent.     Temporal     variations    in     precipitation, 


runoff,  and  runoff  ratio  are  illustrated  and  de- 
scribed statistically.  Cumulative  values  of  precipi- 
tation and  runoff  are  plotted  as  a  double-mass 
curve  to  show  progressive  decline  in  the  runoff 
ratio.  Spatial  variations  in  runoff  and  runoff  ratio 
are  illustrated  with  comparisons  of  stream  dis- 
charge for  two  parts  of  the  drainage  area.  Hypo- 
thetical conditions  that  would  produce  substantial 
inflow  into  Cedar  Bluff  Reservoir  were  developed. 
(Author's  abstract) 
W89-00394 


LOCAL  INFLUENCES  ON  THE  COMPOSI- 
TION OF  PRECIPITATION  ON  BERMUDA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

J.  N.  Galloway,  J.  J.  Tokos,  A.  H.  Knap,  and  W. 
C.  Keene. 

Tellus  TELLAL,  Vol.  40B,  No.  3,  p  178-188,  June 
1988.  8  fig,  3  tab,  16  ref. 

Descriptors:  "Bermuda,  "Precipitation,  "Biogeo- 
chemistry.  "Rain  sampling,  Marine  environment. 
Sea  salt,  Calcium,  Sulfates,  Hydrogen,  Ammonia, 
Nitrates,  Chemical  analysis,  Evaporation,  Atlantic 
Ocean,  Errors. 

The  island  of  Bermuda  has  been  used  to  character- 
ize the  composition  of  precipitation  over  the  west- 
ern north  Atlantic  Ocean.  However,  Bermuda  is  a 
small,  heavily  populated  island  and  the  possibility 
exists  that  local  processes  can  influence  the  compo- 
sition of  precipitation.  Using  2  years  of  data  on  the 
composition  of  precipitation  at  2  locations  on  Ber- 
muda, this  paper  documents  that  enrichments  of 
sea-salt  in  Bermuda  precipitation,  relative  to  open 
ocean  precipitation,  can  occur  due  to  ocean-island 
turbulence.  Smaller  enrichments  of  non-sea-salt 
(nss)  Ca(2  +  ),  nss  S04(2-),  NH4(  +  ),  and  H(  +  )  are 
also  observed.  At  present  it  is  not  possible  to 
determine  whether  the  enrichments  are  due  to 
island  sources  or  spatial  variability  in  the  precipita- 
tion scavenging  process.  By  assuming  the  latter 
effect  to  be  negligible,  the  upper  limits  of  the  effect 
of  island  sources  on  the  concentrations  of  the  nss 
components  (Ca(2  +  ),  S04(2-),  No3(-),  H(  +  ))  are 
about  5-30%,  depending  on  the  species.  Precipita- 
tion associated  with  westerly  airflow  is  the  least 
affected  by  local  sources.  (Author's  abstract) 
W89-00405 


SNAIL  DISTRIBUTIONS  IN  LAKE  ERIE:  THE 
INFLUENCE  OF  ANOXIA  IN  THE  SOUTHERN 
CENTRAL  BASIN  NEARSHORE  ZONE, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 

K.  A.  Krieger. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  85,  No.  5, 

p  230-244,  December   1985.    1   fig,  4  tab,  36  ref. 

USEPA  Grant  ROO5350012  and  USEPA  contract 

68-01-5857. 

Descriptors:  "Bioindicators,  "Anoxia,  "Water  pol- 
lution effects,  "Anaerobic  conditions.  "Lake  Erie, 
"Snails,  "Lakes,  Species  composition,  Species  di- 
versity, Cuyahoga  River,  Black  River,  Grab  sam- 
plers, Gastropods,  Oxygen  deficit. 

The  distributions  and  abundances  of  gastropods 
collected  in  sediment  grab  samples  in  1978  and 
1979  in  the  southern  nearshore  zone  of  the  central 
basin  of  Lake  Erie  were  compared  with  earlier 
gastropod  records.  Since  the  1920's,  thirty-four 
species  in  eight  families  have  been  reported  for  the 
lake  proper.  Sixteen  species  have  been  reported 
only  once,  thirteen  of  them  in  three  reports  prior 
to  1950.  All  but  three  of  the  species  collected  by 
two  or  more  authors  prior  to  the  mid-1950s  have 
also  been  collected  in  the  past  decade.  The  most 
frequently  reported  species  are  Valvata  tricarinata, 
Bithynia  tentaculata,  Elimia  (=  Goniobasis)  lives- 
cens,  Physella  sp.,  Amnicola  limosa,  Pleurocera 
acuta  and  V.  sincera.  Only  six  of  nineteen  studies 
reported  species  densities,  and  most  did  not  record 
sample  locations,  depths  or  substrates.  Thus,  only  a 
limited  comparison  of  the  gastropod  fauna  between 
studies  was  possible,  with  the  exception  of  several 
well  documented  studies  in  the  western  basin  up  to 
the  early  1960s.  Of  four  introduced  species  in  Lake 
Erie,  only  two  were  found  in  the  present  study, 
and   these   appear   to   have   no   influence  on   the 
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presenl  distributions  of  ihe  native  species.  The 
absence  of  snails  in  the  south-western  part  of  the 
study  area  and  at  mouths  of  the  Cuyahoga  and 
Black  rivers  appears  to  be  the  result  of  prolonged 
anoxia  during  one  or  more  summers  preceding  the 
study.  (Author's  abstract) 
W89-00683 


INTERPRETATION  AND  MEASUREMENT  OF 
REDOX  INTENSITY  IN  NATURAL  WATERS:  A 
COMMENT  TO  T.  FREVERT'S  PAPER,  'CAN 
THE  REDOX  CONDITIONS  IN  NATURAL 
WATERS  BE  PREDICTED  BY  A  SINGLE  PA- 
RAMETER', 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 

For  primary  bibliographic  entry  see  Field  2K. 
W89-00689 


STOCHASTIC       FORECAST       OF       WATER 
LOSSES, 

Ohio  Univ.,  Athens.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00759 


CLIMATE  OF  THE  ESTUARY  AND  FIRTH  OF 
CLYDE, 

University    of   Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00800 


MODEL  OUTPUT  STATISTICS  FORECASTS: 
THREE  YEARS  OF  OPERATIONAL  EXPERI- 
ENCE IN  THE  NETHERLANDS, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-00843 


SOUTHWEST  BRANCH  OF  THE  NORTH 
AMERICAN  MONSOON  DURING  SUMMER 
1979, 

Centro  de  Investigacion  Cientifica  y  de  Educacion 

Superior  de  Ensenada  (Mexico). 

S.  Reyes,  and  D.  L.  Cadet. 

Monthly  Weather  Review  MRWEAB,  Vol.   116 

No.  5,  p  1175-1187,  May  1988.  8  fig,  25  ref.  CON- 

ACYT  Grant  PCECBNA-021026. 

Descriptors:  'Rainfall,  *Monsoons,  *Mexico, 
•Weather  data  collections,  'Meteorological  data 
collection,  Weather  forecasting,  Climatology, 
Water  vapor,  Anticyclones. 

The  physical  characteristics  of  the  southwest 
branch  of  the  North  American  monsoon  system 
during  the  summer  of  1979  were  studied  with  the 
FGGE  dataset.  The  combined  features  such  as  the 
low  pressure  trough  over  northwestern  Mexico, 
the  penetration  of  the  easterly  flow  from  the  At- 
lantic Ocean,  and  the  intensification  of  the  anticy- 
clonic  gyre  of  the  South  Pacific,  are  responsible, 
during  the  summer,  for  a  well  established  cross- 
equatorial  surface  air  flow  along  the  eastern  tropi- 
cal Pacific  Ocean  and  western  Mexico.  Mean 
monthly  maps  of  vertically  integrated  water-vapor 
flux  show  the  development  of  a  low-level  jet  fa- 
voring the  penetration,  into  western  Mexico,  of  a 
cross-equatorial  moist  flow  which  originates  over 
Ihe  southern  Pacific.  It  is  shown  that  the  South 
Pacific  anticyclone  gyre  is  an  important  feature 
which  brings  moist  air  along  western  Mexico.  The 
mean  monthly  evolution  of  the  net  water-vapor 
flux  divergence  suggests  a  strong  association  with 
the  precipitation  pattern  observed  over  Mexico. 
(Author's  abstract) 
W89-00845 


INTERANNUAI.   VARIABILITY   IN  CLIMATE 
AND  FISHERIES  IN  TASMANIA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobarl  (Australia)   Marine  Labs. 
G.  P  Harris.  P  Davis,  M.  Nunez,  and  G.  Meyers. 
Nature  NATUAS,  Vol.  333,  No.  6175,  p  754-757, 
June  1988.  3  fig,  2  tab,  21  ref. 

Descriptors:    'Fisheries,   'Tasmania,   'Water  tem- 
perature.      'Seasonal       variation,       'Climatology, 


'Weather  data  collections,  'Meteorological  data 
collection,  Weather  forecasting.  Food  chains. 
Water  currents,  Eutrophication,  Climate.  Tempo- 
ral distribution. 

Very  little  is  known  about  the  interannual  variabili- 
ty of  the  climate  and  the  fisheries  of  the  Southern 
Pacific  Region.  Recent  work  in  the  Northern 
Hemisphere  has  demonstrated  the  close  relations 
between  interannual  variability  in  climate,  the 
timing  of  events  in  the  water  column,  the  structure 
of  food  chains  and  recruitment  to  both  marine  and 
freshwater  fisheries.  Forty  years  (1945-85)  of  ob- 
servations at  a  coastal  station  (Maria  Island,  42  deg 
36  min  S,  148  deg  16  min  E)  in  Tasmania  showed 
strong  interannual  variability  in  sea-surface  tem- 
peratures, Maria  Island  is  close  to  the  region  of 
convergence  of  the  surface  currents,  on  the  equa- 
torial side  of  the  Subtropical  Convergence  (STC) 
water  mass  boundary.  The  spring  bloom  was  often 
extended  by  as  much  as  three  months  in  some 
years.  Previous  work  has  not  offered  any  explana- 
tion for  the  observed  interannual  variability  and 
does  not  show  any  links  with  commercial  fisheries. 
The  air  and  sea  surface  temperature  data  both 
show  consistent  rises  in  temperature  in  Tasmania 
during  1945-1985.  Increased  pressure  at  Darwin 
was  correlated  with  late  spring  blooms  in  Tasma- 
nia which  therefore  tended  to  be  more  pronounced 
in  El  Nino  Southern  Oscillation  years.  These 
changes,  together  with  longer  term  changes  in  the 
air  and  sea  temperatures  in  the  southern  Tasman 
Sea  areas  have  had  significant  effects  on  the  fisher- 
ies of  the  area.  (Alexander-PTT) 
W89-00847 


PROGRESS  IN  DEVELOPING  AN  OPER- 
ATIONAL SNOWMELT-RUNOFF  FORECAST 
MODEL  WITH  REMOTE  SENSING  INPUT, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

A.  Rango. 

Nordic  Hydrology  NOHYBB,  Vol.  19,  No.  2,  p 

65-76,  1988.  8  fig,  2  tab,  10  ref. 

Descriptors:  'Forecasting,  'Runoff  forecasting, 
'Remote  sensing,  'Snowmelt,  'Model  studies, 
♦Hydrologic  models,  Literature  review,  Stream- 
flow  forecasting,  Simulation  analysis. 

In  order  to  apply  the  snowmelt-runoff  model 
(SRM)  or  any  snowmelt  model  operationally,  a 
logical  progression  is  required  from  utilization  in 
the  pure  simulation  mode  when  all  data  are  known 
to  the  pure  forecasting  mode  when  no  future  data 
are  known.  Significant  progress  has  been  made  and 
results  are  presented  which  include  pure  simula- 
tion, simulation  when  the  actual  output  data  are 
unknown,  simulation  when  estimated  or  forecasted 
snow  cover  input  data  are  employed,  simulations 
or  forecasts  with  updating  using  observed  stream- 
flow,  and  first  attempts  at  true  forecasts.  Based  on 
these  results,  an  objective  method  for  forecasting 
with  SRM  is  being  developed.  This  method  must 
objectively  select  future  snow  cover  depletion 
curves  and  modify  the  curves  based  on  actual 
observations.  Rational,  physically-based,  and  ob- 
jective ways  to  employ  updating  methods  should 
be  applied  to  input  variables  and  model  coefficients 
as  a  supplement  to  updating  with  actual  stream- 
flow.  Decisions  have  to  be  made  on  how  to 
employ  forecasted  or  assumed  meteorological 
input  variables  that  are  likely  to  have  significant 
errors.  It  may  also  be  necessary  to  provide  meas- 
ures of  reliability  of  SRM  forecasts  based  upon  the 
kind  of  input  data  used.  (Author's  abstract) 
W89-00891 


ESTIMATION  OF  CATCHMENT  RAINFALL 
UNCERTAINTY  AND  ITS  INFLUENCE  ON 
RUNOFF  PREDICTION, 

Technical  Univ.  of  Denmark,  Lyngby. 
B.  Storm,  K.  H.  Jensen,  and  J.  C.  Refsgaard. 
Nordic  Hydrology  NOHYBB,  Vol.   19,  No.  2,  p 
77-88,  1988.  5  fig,  2  tab,  18  ref. 

Descriptors:  'Kriging,  'Areal  precipitation,  'Sta- 
tistical analysis,  'Rainfall-runoff  relationships, 
'Hydrologic  models,  Estimating  equations,  Pre- 
cipitation, Denmark. 


Interpolation  of  spatially  varying  point  precipita- 
tion depths  introduces  uncertainties  in  the  estimat- 
ed mean  areal  precipitation  (MAP).  A  geostatisti- 
cal  approach,  the  Kriging  method,  was  used  to 
calculate  the  daily  MAP  on  a  real-time  basis.  The 
procedure  provides  a  linear  unbiased  estimate  with 
minimum  estimation  variance.  The  structural  anal- 
ysis of  the  random  precipitation  yield  is  automated 
by  relating  the  time-varying  semivariogram  model 
to  the  sample  variance.  This  is  illustrated  on  data 
from  a  Danish  catchment.  The  conceptual  rainfall- 
runoff  model  NAM  incorporated  into  a  Kalman- 
filter  algorithm  was  applied  to  investigate  the  ef- 
fects of  uncertainties  in  MAP  on  the  runoff  predic- 
tions. The  study  showed  a  clear  filtering  effect  of 
the  MAP  and  a  reduction  in  estimation  errors  on 
the  runoff  compared  to  the  estimation  errors  on  the 
MAP.  Measurement  and  processing  errors  were 
not  included  in  the  investigation.  (Author's  ab- 
stract) 
W89-00892 


QUANTITY  OF  STORMWATER  RUNOFF 
FROM  TEN  STRETCHES  OF  ROAD,  A  CAR 
PARK  AND  EIGHT  ROOFS  IN  HERTFORD- 
SHIRE, ENGLAND  DURING  1983, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-00912 


ASSESSING  THE  INFLUENCE  OF  ENVIRON- 
MENTAL PARAMETERS  ON  THE  HYDROLO- 
GICAL  CYCLE, 

General  Hydrological  Station  of  Anhui  Province 

(China). 

Y.  Yan-Nian,  Z.  Yiao-Mei,  and  X.  Yi-Chun. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  3,  p 

285-289,  July-September  1988.  1  fig. 

Descriptors:  'Hydrological  cycle,  'Hydrologic 
budget,  'Future  planning,  'Environmental  impact. 
'Hydrologic  equation,  Meteorological  data  collec- 
tion, Hydrologic  data  collections,  Data  interpreta- 
tion. 

Human  activity  is  exerting  an  increasing  influence 
on  the  hydrological  cycle.  In  order  to  avoid  ad- 
verse impacts  and  to  establish  optimum  conditions 
for  the  water  balance,  it  is  necessary  to  understand 
the  role  of  environmental  parameters  in  influencing 
the  hydrological  cycle.  Work  is  currently  in 
progress  in  China  to  study  the  relationships  be- 
tween environmental  parameters  and  the  hydrolo- 
gical cycle  to  provide  a  basis  for  planning  future 
development.  The  water  balance  parameters  of  the 
hydrological  cycle  and  the  environment  condition 
parameters  can  be  derived  from  meteorological 
and  hydrological  data  and  from  information  on  the 
condition  of  the  earth's  surface,  respectively, 
during  different  periods  before  or  after  the  envi- 
ronmental changes.  However,  these  data  are  cyclic 
in  nature  and  in  order  to  eliminate  these  effects, 
analysis  should  involve  the  selection  of  various 
sequences  of  environmental  conditions  to  provide 
equal  probability  for  the  occurrence  of  wet, 
normal,  and  dry  years.  Methods  for  analyzing  the 
parameters  are  listed.  The  development  of  environ- 
mental investigations  has  not  yet  fully  attained  the 
quantitative  stage.  In  China,  the  study  of  this  sub- 
ject area  has  just  been  started  and  there  are  many 
research  areas  to  be  further  developed.  (VerNooy- 
PTT) 
W89-00916 


MULTIVARIATE      PERIODIC      ARMA      (1,1) 
PROCESSES, 

Genoa  Univ.  (Italy).  Inst,  of  Hydraulics. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00967 


HYDROLOGICAL  PERSPECTIVE, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

V.  Klemes. 

Journal  of  Hydrology  JHYDA7.  Vol.  100,  No.  1/ 

3,  p  3-28,  July  30,  1988.  5  fig.  27  ref 
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Descriptors:  •Hydrology,  'Organizations,  *Re- 
search  priorities,  'Education,  'Scientific  person- 
nel. Stream  flow.  Model  studies,  Hydrologic 
models,  Hydrologic  budget.  Data  collection, 
Water  management. 

Hydrology  is  regarded  a  technical  discipline  rather 
than  a  science.  Technology  and  science  have  dif- 
ferent missions  and  different  modes  of  operation 
for  accomplishing  these  missions.  However,  they 
are  locked  in  a  closed  loop:  technology  (doing) 
stimulates  science  (thinking)  and  vice  versa.  Per- 
haps three  quarters  of  work  done  under  the  label 
of  hydrology  is  actually  technology.  The  main 
reason  why  so  much  sterile  research  has  been  done 
in  hydrology  is  the  fact  that  it  has  been  directed  at 
finding  quick  fixes  to  water  management  problems. 
Good  technology  can  exist  without  scientific 
knowledge,  for  example,  the  Sumerian  irrigation 
systems  and  the  Roman  water  supply  system. 
However,  bad  technology  results  from  application 
of  bad  science.  Some  examples  of  this  are  determi- 
nistic conceptual  models  and  probabilistic  hydrolo- 
gical  models.  Three  important  reasons  why  the 
present  era  offers  an  extraordinary  opportunity  to 
establish  hydrology  as  one  of  the  geosciences  are 
as  follows:  (1)  the  growth  of  the  scale  of  human 
interference  with  nature  (from  single-well  con- 
cerns to  big  dams),  (2)  the  new  observational  and 
data  handling  technologies  now  available,  and  (3) 
the  coming  era  of  bio-  and  geophysical  sciences.  In 
order  to  provide  a  proper  climate  for  hydrology, 
several  lines  of  action  are  possible:  (1)  restructur- 
ing of  hydrological  education,  (2)  improvement  in 
teaching  of  hydrology  to  students  of  other  disci- 
plines, (3)  raising  the  standards  of  hydrological 
publications,  and  (4)  making  the  International  As- 
sociation of  Hydrological  Sciences  the  catalyst  of 
change.  (Cassar-PTT) 
W89-01011 


MACROHYDROLOGY:  THE  NEW  CHAL- 
LENGE FOR  PROCESS  HYDROLOGY, 

National  Aeronautics  and   Space  Administration, 
Greenbelt,  MD.  Hydrological  Sciences  Branch 
W.  J.  Shuttleworth. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 
3,  p  31-56,  July  30,  1988.  6  fig,  35  ref,  2  append. 
EEC,  Community  Research  Program,  Stimulation 
contract  ST2J-0049-2-UK  (CD). 

Descriptors:  'Macrohydrology,  'Hydrological  At- 
mospheric Pilot  Experiment,  'Model  studies,  'Cli- 
matology, 'Hydrology,  'Data  acquisition, 
'Remote  sensing,  Evaporation,  Amazon  Region 
Micrometeorology  Experiment,  First  ISLSCP 
Field  Experiment,  Hydrologic  models,  Meteorol- 
ogy, Vegetation,  Process  hydrology,  Land  use, 
Soil  moisture,  Atmosphere,  Tropical  regions, 
Weather  prediction,  Agricultural  land,  Rainfall- 
runof  relationships. 

The  term  macrohydrology  encompasses  two  broad 
areas:  (1)  incorporating  hydrological  expertise  into 
improving  the  description  of  land  surface  proper- 
ties in  the  Atmospheric  General  Circulation 
Models,  thereby  improving  the  reliability  of  their 
climate  and  weather  predictions  and  (2)  interpret- 
ing the  hydrological  consequences  of  any  predict- 
ed climate  change  in  terms  which  affect  human 
well-being  through  the  hydrological  cycle  (flood/ 
drought  frequency  changes).  In  macrohydrology 
the  limited  resources  of  computers  and  model  cali- 
bration data  necessitate  the  creation  of  average 
process  descriptions  relevant  to  large  areas  and 
loosely  defined  vegetation  types.  The  area  of  inter- 
est is  typically  400  x  400  km.  However,  the  time 
scale  is  relatively  short,  a  12  min  time  step  being 
typical.  Three  macrohydrology  experiments  are 
described:  (1)  The  Amazon  Region  Micrometeoro- 
logy Experiment  involved  data  collection  in  an 
undisturbed  rain  forest  over  two  years.  It  was 
determined  that  spatial  variability  in  precipitation 
throughfall  is  very  high  and  can  produce  large 
error  unless  adequately  sampled.  About  50%  of 
incoming  precipitation  is  re-evaporated.  These  and 
other  data  predict  that  a  land  use  change  to  stable 
grassland  or  bare  soil  would  reduce  annual  average 
evaporation  by  10-20%.  (2)  The  objective  of  the 
Hydrological  Atmospheric  Pilot  Experiment  is  to 
measure  and  model  land  surface  energy  partition 
on  a  larger  scale  in  an  agricultural-forested  area  of 


France.  The  thrust  is  investigating  the  techniques 
and  procedures  involved  in  integrating  the  differ- 
ent surface-energy  partition  measured  at  many  sites 
and  over  diverse  crops  to  a  much  larger  scale.  (3) 
The  aim  of  the  International  Satellite  Land  Surface 
Climatology  Project  is  to  stimulate  and  conduct 
research  oriented  towards  evaluating  and  imple- 
menting the  use  of  satellite-based  remote  sensing 
data.  Observations  from  these  experiments  and  the 
results  of  recent  theoretical  studies  are  used  to 
achieve  a  better  definition  of  the  large-scale  aggre- 
gation process.  The  use  of  a  one-dimensional 
model  format  is  supported,  with  certain  specifica- 
tions regarding  vegetative  canopy  and  model  pa- 
rameters. (Cassar-PTT) 
W89-01012 


STATUS  OF  ISOTOPE  HYDROLOGY  TODAY, 

B.  R.  Payne. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 

3,  p  207-237,  July  30,  1988.  8  fig,  46  ref. 

Descriptors:  'Hydrology,  'Stream  gaging,  'Path 
of  pollutants,  'Groundwater  movement,  'Litera- 
ture reviews,  'Isotope  studies,  'Tracers,  Ground- 
water recharge,  Recharge,  Dating,  Groundwater 
dating,  Radioactive  dating,  Flow  measurement, 
Tritium,  Sediment  transport,  Bed  load,  Rivers, 
Sediments,  Suspended  sediments,  Boreholes,  Hy- 
draulic engineering,  Wells.  Surface-groundwater 
relations,  Aquifers,  Leakage,  Runoff,  Arid  regions, 
Saline  water.  Coastal  aquifers,  Saline  water  intru- 
sion. Geothermal  resources,  Waste  disposal.  Verti- 
cal flow. 

The  present  status  of  isotope  hydrology  is  re- 
viewed with  the  accent  on  techniques  which  are 
most  frequently  used,  or  the  potential  of  which  is 
not  fully  utilized.  Applications  are  grouped  under 
two  headings:  (1)  those  using  intentionally  intro- 
duced tracers  and  nucleonic  instruments  and  (2) 
those  using  environmental  isotope  techniques. 
Under  the  first  classification  are  flow  gauging  (trit- 
ium), sediment  transport  as  bed  load  (radioactively 
labeled  sand  and  pebbles)  and  as  suspended  sedi- 
ment (nucleonic  scattering  gages),  measurement  of 
flow  and  flow  direction  in  boreholes,  and  estima- 
tion of  recharge  (tritium).  The  second  classification 
of  techniques  (generally  using  tritium  and  carbon- 
14)  is  used  in  recharge  and  dating  of  groundwater, 
elevation  of  recharge  area,  runoff  studies,  arid  zone 
hydrology,  interaction  of  surface  water  with 
groundwater,  leakage  between  aquifers,  mecha- 
nisms of  salinization,  assessment  of  geothermal  re- 
sources, and  in  siting  of  waste  disposal  dumps. 
(Cassar-PTT) 
W89-01018 


REMOTE  SENSING  IN  HYDROLOGY, 

Ruhr  Univ.,   Bochum  (Germany,  F.R.).   Inst,  for 

Hydrology,  Water  Resources  and  Environmental 

Engineering. 

G  A.  Schultz. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 

3,  p  239-265,  July  30,  1988.  13  fig,  1  tab,  26  ref. 

Descriptors:  'Hydrology,  'Data  acquisition, 
'Remote  sensing,  'Literature  reviews.  Model  stud- 
ies, Hydrologic  data.  Microwaves,  Satellite  tech- 
nology, Flood  forecasting,  Forecasting,  Mathemat- 
ical models,  Land  use,  Runoff,  Hydrologic  models, 
Evapotranspiration,  Soil  water,  Rainfall,  Snow, 
Ice,  Groundwater  mining,  Sediments,  Water  qual- 
ity. 

Remote  sensing  has  many  applications  in  collection 
of  hydrologic  data.  In  hydrology  electromagnetic- 
energy  is  the  most  important  medium  used  in 
remote  sensing.  In  passive  remote  sensing  only 
natural  energy  emitted  from  the  target  is  measured, 
while  in  active  remote  sensing  artificially  generat- 
ed signals  are  transmitted  and  the  return  signals 
measured.  Remote  sensing  platforms  to  which  the 
sensors  are  attached  include  ground  observation 
platforms,  balloons,  aircraft  and  remotely  piloted 
vehicles,  rockets,  and  satellites.  Types  of  sensors 
are  aerial  photography,  scanning  radiometers  spec- 
trometers, and  microwave  radars.  The  structures 
of  mathematical  hydrologic  models  which  use 
remote  sensing  information  are  analyzed.  Remote 
sensing  cannot  directly  measure  hydrologic  data.  It 
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can  only  measure  electromagnetic  signals  which 
can  be  converted  into  hydrologic  data,  easily,  as  in 
the  case  of  snow  cover,  but  with  difficulty  in  most 
other  cases.  The  simplest  model  is  a  regression 
type;  more  complex  models  include  a  single  input- 
single  output  model  of  the  lumped  type  and  a 
distributed  system  model.  Remote  sensing  may  also 
be  very  useful  in  estimating  model  parameters  such 
as  land  use  classification.  Three  examples  of 
remote  sensing  application  in  hydrologic  modeling 
are  given:  (1)  model  parameter  estimation  with  the 
aid  of  multispectral  Landsat  satellite  data;  (2)  com- 
putation of  historic  monthly  runoff  for  design  pur- 
poses with  the  aid  of  a  lumped  system  model  using 
NOAA  infrared  satellite  data  as  input;  and  (3)  real- 
time flood  forecasting  applying  a  distributed 
system  model  using  radar  in  the  field  of  evapotran- 
spiration, soil  moisture,  rainfall,  surface  water, 
snow  and  ice,  sediments,  and  water  quality.  Data 
can  be  obtained  from  space  agencies,  from  public 
or  commercial  institutions,  or  obtained  from  air- 
craft. Although  some  computer  software  is  avail- 
able to  process  this  data,  many  hydrologists  devel- 
op their  own  software  for  their  specific  applica- 
tion. (Cassar-PTT) 
W89-01019 


HILLSLOPE  RUNOFF  PROCESSES  AND 
MODELS, 

Leeds  Univ.  (England).  School  of  Geography. 
M.  Kirkby. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 
3,  p  315-339,  July  30,  1988.  5  fig,  67  ref. 

Descriptors:  'Hydrology,  'Precipitation,  'Rain- 
fall-runoff relationships,  'Literature  reviews, 
'Runoff,  'Slopes,  'Model  studies,  Infiltration, 
Saturated  flow,  Subsurface  flow.  Overland  flow, 
Catchments,  Percolation,  Soil  water,  Flow  pattern. 
Forecasting,  Vertical  flow. 

Hillslope  hydrology  is  concerned  with  the  parti- 
tion of  precipitation  as  it  passes  through  the  vege- 
tation and  soil  between  overland  flow  and  subsur- 
face flow.  Flow  follows  routes  which  attenuate 
and  delay  the  flow  to  different  extents,  so  that  a 
knowledge  of  the  relevant  mechanisms  is  impor- 
tant. In  the  1960s  and  1970s  hillslope  hydrology 
developed  as  a  distinct  topic  through  the  applica- 
tion of  new  field  observations  to  develop  a  genera- 
tion of  physically  based  forecasting  models.  In  its 
short  history,  theory  has  continually  been  over- 
turned by  field  observation.  Thus  the  current  tend- 
ency, particularly  among  temperate  zone  hydrolo- 
gists. to  dismiss  all  Hortonian  overland  flow  as  a 
myth,  is  now  being  corrected  by  a  number  of 
significant  field  studies  which  reveal  the  great 
range  in  both  climatic  and  hillslope  conditions. 
Some  recent  models  have  generally  attempted  to 
simplify  the  processes  acting,  for  example  includ- 
ing only  vertical  unsaturated  flow  and  lateral  satu- 
rated flows.  Others  explicitly  forecast  partial  or 
contributing  areas.  With  hindsight  the  most  com- 
plete and  distributed  models  have  generally  shown 
little  forecasting  advantage  over  simpler  approach- 
es, perhaps  trending  towards  reliable  models  which 
can  run  on  desk  top  microcomputers.  The  variety 
now  being  recognized  in  hillslope  hydrological 
responses  should  also  lead  to  models  which  take 
account  of  more  complex  interactions,  even  if  ini- 
tially with  a  less  secure  physical  and  mathematical 
basis  than  the  Richards  equation.  In  particular, 
there  is  a  need  to  respond  to  the  variety  of  climatic 
responses,  and  to  spatial  variability  on  and  beneath 
the  surface,  including  the  role  of  seepage  macro- 
pores  and  pipes  which  call  into  question  whether 
the  hillside  can  be  treated  as  a  Darcian  flow 
system.  (Author's  abstract) 
W89-01022 


RAINFALL-RUNOFF       MODELING:        PAST, 
PRESENT  AND  FUTURE, 

Bologna  Univ.  (Italy). 

E.  Todini. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 

3,  p  341-352,  July  30,  1988.  1  tab,  55  ref. 

Descriptors:    'Hydrology,    'Rainfall-runoff    rela- 
tionships,   'Runoff,    'Literature   reviews,    'Model 
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studies,  'Mathematical  models,  Stochastic  hydrol- 
ogy, I 'mi  hydrographs,  Hydrograph  analysis. 

Rainfall-runoff  modeling  originated  in  the  second 
halt  ol  the  19th  century  as  a  response  to  problems 
in  urban  sewer  design,  land  reclamation  drainage 
systems  design,  and  reservoir  spillway  design.  At 
the  turn  of  the  century  empirical  methods  and  the 
ma!  method  were  commonly  used.  During  the 
1920s  the  rational  method  was  modified  to  cope 
with  the  nonuniform  distribution  of  rainfall  and 
catchment  characteristics  In  1932  the  unit  hydro- 
graph  was  introduced  on  the  basis  of  the  superposi- 
tion principle.  The  objectivity  of  the  unit  hydro- 
graph  was  improved  during  the  thirties  and  forties. 
In  the  fifties,  new  understanding  of  the  unit  hydro- 
graph  was  realized,  and  conceptual  models  were 
developed  and  subsequently  improved.  Other  mod- 
eling approaches  to  rainfall-runoff  modeling  were 
considered  in  the  sixties.  These  involved  intercon- 
nected conceptual  elements.  Problems  in  these 
models  led  to  development  of  the  SHE  (Systeme 
Hydrologique  Europeen)  model,  which  allows 
simulation  of  the  internal  as  well  as  external  effects 
of  catchment  behavior.  Pollution,  erosion,  land 
use.  and  anthropization  were  concerns  in  the  sev- 
enties. A  real-time  forecasting  model  was  devel- 
oped in  the  early  eighties.  Currently  used  models 
can  be  classified  as  purely  stochastic  models, 
lumped  integral  models,  distributed  integral 
models,  distributed  differential  models,  and  models 
for  estimating  parameters.  Future  needs  are  in- 
volved with  accidental  pollution,  drought  and 
flood  management,  acid  rain,  soil  degradation,  and 
nonpoint  source  pollution.  Simplified  models  are 
also  needed  for  water  balance  and  water  resources 
management  studies.  (Cassar-PTT) 
W89-01023 


HYDROLOGICAL  HETEROGENEITY  CATCH- 
MENT MORPHOLOGY  AND  CATCHMENT 
RESPONSE, 

Lancaster  Univ.  (England).  Centre  for  Research 
on  Environmental  Systems. 
K.  J.  Beven,  E.  F.  Wood,  and  M.  Sivapalan. 
Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 
3.  p  353-375,  July  30,  1988.  6  fig,  95  ref.  U.S. 
NASA  Grant  NAG-5-491.  U.S.  Dept.  of  Interior 
Grant  1 4-08-000 1-G1 138  and  United  Kingdom 
NERC  Grant  GR3/6264. 

Descriptors:  'Hydrology,  *Rainfall-runoff  rela- 
tionships, ♦Streamflow,  *Geomorphology,  ♦Het- 
erogeneity. *Channel  morphology,  *Literature  re- 
views, Catchment  areas,  'Runoff,  Hydrographs, 
Infiltration,  Stream  order,  Routing,  Hortons  law. 

Catchment  morphology  and  hydrologic  processes 
are  linked  through  the  geomorphic  development  of 
a  catchment.  The  effects  of  morphology  on  water 
flows  are  reviewed,  viewing  catchment  form  as 
one  source  of  spatial  heterogeneity  in  catchment 
response  Morphology  recorded  on  today's  topo- 
graphic maps  arc  likely  to  be  a  reflection  of  hydro- 
logic  regimes  of  the  distant  past  rather  than  a 
product  of  interdependence  with  the  present  water 
Hows  Runoff  routing  was  studied  by  several  au- 
thors including  Horton,  who  developed  the  order- 
ing system  for  si i cams.  Methods  of  physically- 
bas.-d  flood  frequency  predictions  that  combine 
production  and  routing  are  described.  The  rela- 
tionship between  morphology  and  other  sources  of 
tieity  in  catchment  response  is  ex- 
amined, including  the  concept  of  the  representative 
elementary  area,  which  is  the  scale  of  minimum 
nice  for  predicting  runoff  production.  (Cass;,r- 
I'l  I  I 
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OPERATIONAL  MODELS  FOR  FLOOD  CAL- 
CULATIONS, 

he    Univ.   (Germany,    F.R.),    Inst     fuer   Hy- 
drologic und  Wasserwirtschaft. 
I     i   Plate,  I   Ihringer,  and  \V  I  utz 
Journal  of  Hydrology  JHYDA7.  Vol.  100,  No.  1/ 
J,  p  489-506,  1988.  9  fig.  2  lab,  21  ref. 

D.s!  uplors     'Operational    hydrology,    'Rainfall- 
runoff     relationships,     'Rainfall-runoff     models, 

'Rivers.  'Flood  forecasting.  Design  floods    I  I 

protection.    Reservoirs,   Catchment    basins,    Model 


studies.  Flood  routing,  Runoff,  Hydrologic 
models.  Water  storage.  Hydrographs.  Urban  hy- 
drology. Brettach  River.  Federal  Republic  of  Ger- 
many. Unit  hydrographs. 

The  IHW  (Institute  for  Hydrology  and  Water  Re- 
sources) model  was  developed  over  15  years  of 
research  to  calculate  design  floods  for  flood  pro- 
tection reservoirs.  The  model  requires  subdividing 
a  catchment  into  small  subcatchments  which  can 
be  connected  to  form  a  basin  model.  The  flood 
from  each  subbasin  is  calculated  from  a  design 
rainfall  pattern  convoluted  with  a  unit  hydrograph. 
Runoff  coefficients  and  unit  hydrographs  are  cal- 
culated from  a  regionalization  model  which  has 
been  developed  from  a  large  number  of  measured 
hydrographs.  Flood  routing  models  are  used  to 
connect  the  subcatchments.  The  model  was  ap- 
plied to  a  study  of  the  Brettach  River,  a  small  river 
with  a  catchment  of  156  sq  km.  A  flood  event  of 
May  1983  was  used  for  fine-tuning  the  model.  The 
model  is  in  wide  use  in  the  Federal  Republic  of 
Germany,  where  gently  rolling  country  prevails. 
(Cassar-PTT) 
W89-01030 


PROBLEMS  OF  RAINFALL-RUNOFF  MODEL- 
LING  IN   ARID   AND  SEMIARID   REGIONS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
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ROLE  OF  SOIL  ORGANIC  MATTER  IN  THE 
GEOCHEMICAL  CYCLING  OF  CHLORIDE 
AND  BROMIDE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

R.  G.  Gerritse,  and  R.  J.  George. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 

p  83-95,  June  30,  1988.  6  fig,  1  tab,  36  ref. 

Descriptors:  'Hydrologic  cycle,  *Geochemistry, 
'Soil  organic  matter,  'Chlorides,  'Bromides, 
'Leaching,  Chlorine,  Bromine,  Australia,  Chemis- 
try of  precipitation,  Soil  water,  Chemical  proper- 
ties. Geochemistry. 

Chloride  to  bromide  ratios  were  determined  for 
rainfall  in  Western  Australia  and  groundwaters  and 
surface  waters  from  a  number  of  catchments  in 
Western  Australia,  Victoria  and  Queensland.  The 
ratio  in  rainfall,  though  showing  a  large  short-term 
scatter,  on  average  reflected  the  ratio  in  ocean 
water.  Groundwaters  and  surface  waters  often 
showed  characteristic  differences  in  Cl(-)/Br(-), 
presumably  associated  with  the  cycling  of  bromide 
through  soil  organic  matter.  To  prove  this  associa- 
tion it  is  shown  that  in  the  leachate  of  saturated 
small  columns  of  soil  the  CI(-)/Br(-)  ratio  is  gov- 
erned by  chloride  and  bromide  released  from  de- 
composing organic  matter.  On  leaching  the  col- 
umns of  soil  the  CI(-)/Br(-)  weight  ratio  decreased 
rapidly  from  a  high  300,  reflecting  rainfall,  to  a 
low  10,  reflecting  the  ratio  of  chlorine  to  bromine 
bound  to  soil  organic  matter.  (Author's  abstract) 
W89-01200 


RUNOFF  GENERATION  IN  A  LOW  ARCTIC 
DRAINAGE  BASIN, 

York  Univ.,  North  York  (Ontario).  Dept.  of  Geog- 
raphy. 

N.  T.  Roulet,  and  M.  K.  Woo. 
Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 
p  213-226,  June  30,  1988.  5  fig.  18  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
♦Tundra,  ♦Catchment  areas,  ♦Wetlands,  'Arctic, 
Runoff,  Melting,  Snowmelt,  Permafrost,  Seasonal 
variation.  Topography,  Canada 

The  production  of  runoff  from  a  small  drainage 
basin  in  the  continuous  permafrost  area  of  conti- 
nental Canada  was  studied  for  two  years.  The 
basin  comprises  two  main  land  types  (dry  tundra 
slopes  and  valley  bottom  wetlands)  and  several 
lakes.  In  spring,  mcltwater  from  most  parts  of  the 
basin  contributed  to  total  runoff  but  the  magnitude 
and  timing  of  slope  and  wetland  runoff  differed.  In 


summer  this  difference  in  runoff  production  was 
more  marked.  In  both  seasons  the  base  of  the 
slopes  initiated  runoff,  which  increased  significant- 
ly once  the  wetlands  began  to  discharge.  The 
combined  runoff  mechanisms  of  the  two  land  types 
and  the  linkages  between  them  provide  a  general 
framework  for  an  understanding  of  runoff  genera- 
tion in  low  Arctic  basins.  (Author's  abstract) 
W89-01207 


IDENTIFICATION  OF  A  MULTIPLE  INPUT 
SINGLE  OUTPUT,  LINEAR,  TIME  INVAR- 
IANT MODEL  FOR  HYDROLOGICAL  FORE- 
CASTING, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

For  primary  bibliographic  entry  see  Field  7C 
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ENHANCEMENT     OF     RUNOFF     FROM     A 
SMALL  WATERSHED  BY  CLOUD  SEEDING, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  3B. 
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MAXIMUM  ENTROPY  SPECTRAL  ANALYSIS 
OF  HYDROLOGIC  DATA, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Civil 

Engineering. 

G.  Padmanabhan,  and  A.  Ramachandra  Rao. 

Water  Resources  Research  WRERAO,  Vol    24 

No.  9,  p  1519-1533,  September  1988.  10  fig,  2  tab, 

33  ref. 

Descriptors:  ♦Hydrologic  data  collections,  'Spec- 
tral analysis,  ♦Entropy,  ♦Stochastic  hydrology. 
Mathematical  studies.  Time  series  analysis,  Com- 
parison studies,  Correlation  analysis,  Model  stud- 
ies. Climatology. 

Determination  of  periodicities  is  a  frequently-en- 
countered problem  in  stochastic  analysis  of  hydro- 
logic  time-series  data.  Several  aspects  of  the  appli- 
cation of  maximum-entropy  spectral  analysis 
(MESA)  to  hydrologic  time  series  are  discussed  in 
this  paper.  The  performance  of  the  MESA  method 
is  compared  with  the  commonly-used  Blackman 
and  Tukey  method.  MESA  can  be  extended  to 
obtain  additional  stochastic  characteristics  such  as 
autocorrelation,  partial  autocorrelation,  inverse  au- 
tocorrelation, inverse  partial  autocorrelation  and 
cross  spectra  of  time-series  data.  Thus  spectral 
analysis  and  computations  related  to  stochastic 
model  development  may  be  integrated  by  using 
MESA.  The  simple  relationship  between  maxi- 
mum-entropy and  maximum-likelihood  spectra 
may  be  used  to  filter  out  pseudoperiodicities  that 
occur  in  maximum-entropy  spectra  estimated  by 
using  large  filter  orders.  The  MESA  method  is  a 
powerful  technique  which  can  be  usefully  em- 
ployed in  the  analysis  of  hydrologic  and  climatolo- 
gic  data.  (Author's  abstract) 
W89-01248 


COMPARISON  OF  MODEL-GENERATED 
AND  SATELLITE-DERIVED  CLOUD  COVER 
AND  RADIATION  BUDGET, 

Lille- 1    Univ.,   Villeneuve  d'Ascq  (France).   Lab. 

d'Optique  Atmospherique. 

J.  C.  Buriez,  B.  Bonnel,  Y.  Fouquart,  J.  F.  Geleyn, 

and  J.  J.  Morcrette. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  93,  No.  4,  p  3705-3719,  April  20,  1988.  19  fig, 

3  tab,  42  ref. 

Descriptors:  'Cloud  cover,  ♦Weather  forecasting, 
♦Climatology,  ♦Relative  humidity,  'Shortwave 
albedo,  ♦Radiation,  'Model  studies,  Weather,  Gen- 
eral circulation  model,  Satellite  technology,  Radi- 
ation budget. 

Using  a  data  set  including  large-scale  fields  and 
collocated  satellite  observations  (the  NEPHOS 
file),  the  validity  of  the  approach  proposed  for 
validating  general  circulation  model  type  cloud 
schemes  were  tested  using  the  future  International 
Satellite  Cloud  Climatology  Project  (ISCCP)  and 
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First  ISCCP  Regional  Experiment  (FIRE)  data 
sets.  An  ensemble  of  2866  atmospheric  situations 
extracted  from  the  NEPHOS  file  is  used  to  test  the 
European  Center  for  Medium  Range  Weather 
Forecasts  operational  cloud  cover  scheme  and  to 
test  the  sensitivity  to  cloud  cover  of  the  regional 
radiation  budget  over  the  eastern  Atlantic  Ocean 
and  North  Sea.  This  scheme,  based  on  a  simple 
function  of  the  relative  humidity,  underestimate 
the  cloud  cover  (by  26%)  especially  when  strato- 
cumulus  clouds  are  present.  This  underestimation 
is  related  to  too  small  values  of  the  analyzed  rela- 
tive humidity  in  the  model's  planetary  boundary 
layer.  The  vertical  gradient  of  potential  tempera- 
ture is  a  better  predictor  for  this  low-level  cloudi- 
ness. Differences  between  the  observed  and  gener- 
ated radiation  budget  at  the  top  of  the  atmosphere 
are  induced  by  differences  in  the  cloud  cover. 
However,  differences  in  the  cloud  radiative  prop- 
erties introduce  some  compensating  effects,  and 
the  mean  bias  error  is  only  +7  W/m  squared.  The 
mean  value  of  the  shortwave  albedo  is  too  high  in 
the  model,  and  its  variation  as  a  function  of  the 
cloud  cover  is  much  too  smooth,  as  the  model  does 
not  account  for  the  observed  increase  in  the  optical 
depth  of  clouds  when  the  cloud  cover  increases. 
(Author's  abstract) 
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SECONDARY  ICE  NUCLEUS  GENERATION 
BY  SILVER  IODIDE  APPLIED  TO  THE 
GROUND, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  3B. 
W89-00088 


WINTER  DIURNAL  TRENDS  OF  SIERRA 
NEVADA  SUPERCOOLED  LIQUID  WATER 
AND  PRECIPITATION, 

Electronic  Techniques,  Inc.,  Auburn,  CA. 
For  primary  bibliographic  entry  see  Field  3B. 
W89-00089 


MODIFIED  ATI  TECHNIQUE  FOR  NOW- 
CASTING  CONVECTIVE  RAIN  VOLUMES 
OVER  AREAS, 

Universidade  Estadual  Paulista,  Botucatu  (Brazil). 
Dept.  of  Zoology. 

A.  A.  Doneaud,  A.  Makarau,  and  L.  R.  Johnson. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol 
27,  No.  4,  p  491-502,  April  1988.  13  fig,  4  tab,  9  ref 
NASA  Grant  NAG-5-386;  North  Dakota  Weather 
Modification  Board  Contract  WMB-IAS-85-I. 

Descriptors:  *Rainfall,  *Convective  precipitation, 
*Rainfall  area,  *Area-time  integrals,  Precipitation, 
Radar,  Regression  analysis,  Statistical  analysis, 
Storms.  Correlation  analysis,  Correlation  coeffi- 
cient, Nowcasting,  North  Dakota. 

Digital  radar  data  from  the  North  Dakota  Cloud 
Modification  Project  were  used  to  investigate  the 
relationship  between  convective  rain  volumes  and 
area-time-integrals  (ATI).  The  ATI  technique  pro- 
vides a  means  of  estimating  total  rain  volumes 
using  area  covered  by  rain  events  integrated  over 
the  cluster  duration. A  simple  linear  regression 
analysis  demonstrated  strong  correlations  between 
total  rain  volume  (TVR)  or  the  maximum  rain 
volume  (MVR)  versus  ATIs  computed  using  the 
maximum  echo  area  (ATIA).  In  a  log-log  plot,  the 
correlation  coefficient  and  the  standard  error  of 
estimates  of  total  rain  volume  versus  ATIA  were 
0.98  occur  in  rain  volume  estimates  obtained  from 
radar  data  employing  Z-R  conversion  followed  by 
space  and  time  integration,  and  demonstrates  that 
the  total  rain  volume  of  a  storm  can  be  nowcasted 
at  its  maximum  stage  of  development.  (Max 
ATIA).  (Author's  abstract) 
W89-OO090 


PERSISTENT  EFFECTS  OF  CLOUD  SEEDING 
WITH  SILVER  IODIDE, 

Commonwealth  Scientific  and  Industrial  Research 


Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  3B. 
W89-00091 


CHANGES  IN  RAINWATER  ACIDITY  ASSOCI- 
ATED WITH  CLOSURE  OF  A  COPPER 
SMELTER, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00272 


TEXAS  DROUGHT  HISTORY  RECONSTRUCT- 
ED AND  ANALYZED  FROM  1698  TO  1980, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geography 

D.  W.  Stahle,  and  M.  K.  Cleaveland. 

Journal  of  Climate,  Vol.  1,  No.  1,  p  59-74,  January 

1988.   6  fig,  4  tab,   55   ref,  append.   NSF  Grants 

ATM-8006964,  ATM-8120615,  ATM-8412912  and 

ATM-8612343. 

Descriptors:  *Droughts,  Texas,  *Meteorological 
data  collection,  "History,  "Dendrochronology, 
*Model  studies,  "Weather  forecasting,  "Statistical 
methods,  Mathematical  studies,  Climatology,  Re- 
gional analysis,  Annual  variation.  Weather,  Rain- 
fall, Regression  analysis,  Time  series  analysis,  Prin- 
cipal component  analysis. 

A  selected  group  of  nine  climate-sensitive  tree-ring 
chronologies  from  old  post  oak  trees  were  used  to 
reconstruct  the  June  Palmer  Drought  Severity 
Index  (PDSI)  from  1698  to  1980  for  two  large 
regions  in  northern  and  southern  Texas.  Analysis 
of  tree  growth  and  monthly  climate  variables  indi- 
cate that  the  June  PDSI  is  the  most  robust  climate 
signal  evident  in  these  chronologies,  and  principal 
component  analysis  (PCA)  reveals  a  north-south 
geographic  pattern  in  the  relationships  between  the 
regional  tree-ring  time  series.  Regression  models 
explain  59%  and  60%  of  the  variance  in  north  and 
south  Texas  June  PDSI,  respectively,  and  are  well 
verified  against  independent  June  PDSI  data  avail- 
able on  a  statewide  basis  from  1888  to  1930.  The 
weak  persistence  present  in  the  observed  June 
PDSI  series  was  added  to  the  serially  random  tree- 
ring  reconstructions  prior  to  verification,  using 
autoregressive  modeling  procedures.  The  mean 
and  variance  of  June  PDSI  during  the  50-yr  period 
of  meteorological  observation  (1931-80)  appear  to 
be  representative  of  the  last  283  yr,  but  significant 
changes  in  average  June  PDSI  for  Texas  appear  to 
have  occurred  over  both  30  and  90-yr  time  inter- 
vals. The  reconstructions  faithfully  reproduce  the 
frequency  domain  properties  of  the  actual  June 
PDSI,  and  marginally  significant  spectral  peaks  are 
present  at  2.3  yr  and  between  14  and  18.67  yr  in 
both  reconstructions.  Significant  interannual  per- 
sistence of  June  moisture  extremes  apparent  in  the 
statewide  June  temperature,  precipitation,  and 
PDSI  data  from  1988  to  1982  is  also  present  in 
both  regional  reconstructions  from  1698  to  1980. 
The  reconstructions  indicate  that  the  risk  for 
below  average  June  moisture  conditions  increases 
to  at  least  65%  in  north  and  south  Texas  in  the 
summer  following  a  June  drought.  Interannual  per- 
sistence is  also  indicated  for  June  wetness  anoma- 
lies and  may  have  some  modest  value  in  statistical 
forecasts  of  growing  season  moisture  conditions  in 
Texas.  (Author's  abstract) 
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Average  durations  of  thunder  events  are  greatest 
(>  120  min)  in  the  Oklahoma-Kansas  area  and 
least  (<  60  min)  along  the  west  coast  and  nonli- 


Precipitation — Group  2B 

cast.  The  average  annual  point  duration  of  thunder 

activity  ranges  from  1(1.000  to  12.000  min  along  the 
Gulf  Coast,  8000  to  10,000  min  in  the  Midwest 
exceeds  6000  min  in  Arizona,  but  is  only  1000  to 
2000  min  in  llie  northeast,  and  500  to  1000  mm 
along  the  west  coast.  Nocturnal  thunder  events 
typically  last  10  to  30  min  longer  than  those  in  the 
daytime  in  all  areas  except  for  the  western  moun- 
tains and  extreme  southeast  where  daytime  events 
exceed  those  at  night  by  5  to  15  mm.  on  the 
average.  The  trends  in  thunder  event  activity 
during  the  1948-77  period  indicate  four  distinctly 
different  characteristics.  The  stations  in  the  south- 
western and  northwestern  United  States  exhibit 
flat,  unchanging  trends  in  events  during  the  30 
years,  but  events  in  the  northern  Great  Plums- 
Midwest  gradually  decreased  with  time;  those  in 
the  Great  Lakes  increased  since  1950;  and  those  in 
the  southeastern  United  States  decreased  to  mini- 
mums  in  the  1960s  and  then  increased  to  1977.  The 
temporal  distribution  of  extratropical  cyclonic  ac- 
tivity in  July  explains  25%.  to  50%.  of  the  temporal 
variations  in  July  thunder  events  over  most  of  the 
central  and  eastern  United  States.  However,  in- 
creases in  thunder  events  since  the  late  1960s  in  the 
Upper  Midwest  and  along  the  East  Coast  were  not 
associated  with  increased  cyclonic  activity.  (See 
also  W89-00275)  (Author's  abstract) 
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The  average  temporal  and  spatial  distributions  of 
thunder  events  (periods  of  discrete  thunder  activity 
heard  at  a  point)  in  the  conterminous  United  States 
were  found  to  be  generally  similar  to  those  of 
thunder  days.  Annual  averages  of  thunder  events 
peak  along  the  Gulf  Coast  (>  100)  and  are  also 
quite  high  in  the  central  United  States  (Kansas. 
Missouri,  Illinois  with  >  75  events),  and  in  the 
southwest  (Arizona  with  60  events).  Thunder 
events  are  least  along  the  west  coast  (<  20)  and  in 
the  northeast  (<  30).  Multiple  events  per  day  are 
greatest  in  the  Midwest  (Illinois,  Iowa)  averaging 
1.7  events  per  summer  day,  and  are  also  high  in  the 
southwest  (Arizona)  with  1.5  events.  This  causes 
these  two  maxima  in  thunder  event  activity  to  be 
more  pronounced  than  those  found  on  the  pattern 
of  average  thunder  days.  The  average  patterns  for 
the  thunder  event  frequencies,  multiple  events  per 
day,  and  durations  reveal  that  convective  activity 
is  weakest  and  shortlived  along  the  west  coast  and 
in  the  northeast.  The  high  incidence  of  evenls  per 
day  in  the  Midwest  reflects  multiple  storm  inci- 
dences likely  related  to  mesoscale  convective  com- 
plexes and  nocturnal  storm  activity.  The  peak  in 
thunder  event  activity  is  present  in  the  central 
United  States  in  all  months  and  rotates  from  the 
lower  Mississippi  Valley  to  the  central  Great 
Plains-Midwest  and  then  back,  and  its  position  is 
always  closely  related  to  the  major  center  of  cold 
frontal  activity.  The  thunder  peak  in  the  southwest 
is  related  to  the  summer  monsoon  intrusion  of 
moist  tropical  Pacific  air  and  related  frontal  activi- 
ty. The  summer-fall  peak  in  thunder  events  along 
the  Gulf  Coast-Florida  is  a  result  of  sea  breeze 
induced  convergence,  localized  heating,  and  occa- 
sional tropical  disturbances.  (See  also  W89-00274) 
(Author's  abstract) 
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Descriptors:  *E1  Nino,  'Southern  Oscillation, 
•Rainfall,  'Annual  variation.  'Variability,  'Mete- 
orological data  collection,  'Weather  data  collec- 
tions, 'Climatology.  Adaptation,  Evolution, 
Weather. 

Data  originally  published  by  Conrad  in  1941  were 
reexamined  to  determine  whether  El  Nino-South- 
ern Oscillation  (ENSO)  causes  'excess'  variability 
outside  the  immediate  El  Nino  area  of  the  equa- 
tional  east  Pacific  and  the  Pacific  coast  of  South 
America.  The  variability  in  annual  rainfall  tends  to 
be  substantially  higher  in  areas  affected  by  ENSO. 
even  outside  the  immediate  area  of  influence  of  the 
El  Nino.  It  seems  reasonable  to  conclude  that  this 
higher  variability  is  due  to  ENSO.  Not  only  are 
fluctuations  in  ENSO  related  to  rainfall  fluctua- 
tions over  large  areas  of  the  globe,  but  ENSO  also 
amplifies,  typically  by  one-third  to  one-half  for 
most  stations,  the  magnitude  of  the  interannual 
rainfall  fluctuations  in  these  areas.  Areas  affected 
by  ENSO  are  truly  lands  'of  droughts  and  flooding 
rains'.  A  more  substantial  concern  deserving  fur- 
ther study  is  the  possible  impact  of  this  'excess,' 
ENSO-related  variability.  If  the  ENSO  phenome- 
non has  operated  for  a  long  period,  e.g.,  thousands 
of  years,  the  higher  rainfall  variability  in  ENSO- 
affected  areas  must  have  influenced  the  evolution 
of  physiography,  fauna,  and  flora.  If  wildlife  which 
adapted  to  higher  rainfall  variability  tends  to  be 
concentrated  in  areas  now  affected  by  ENSO,  this 
might  suggest  that  the  ENSO  phenomenon  has 
indeed  existed  for  a  very  long  time.  (Alexander- 
PTT) 
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Descriptors:  'Mesoscale  convection,  'Convective 
precipitation,  'Frontal  zone,  'Weather,  'Precipita- 
tion, Japan,  Meteorology,  Wind  shear.  Orography. 

Part  I  of  the  present  study  showed  that  a  long 
lived  meso-alpha-sale  convective  system  (M  alpha 
CS)  during  14-15  July  1979,  which  was  accompa- 
nied by  a  weak  Baiu  frontal  depression,  consisted 
of  meso-beta-scale  convective  systems  (M  beta 
CSs)  and  the  development/decay  and  movement 


of  M  beta  CS  had  strong  influence  on  the  behavior 
of  the  M  alpha  CS.  In  part  II,  the  fine  structure  of 
precipitation  was  studied  using  dense  surface  ob- 
servation data  over  western  Japan  (Kyushu).  M 
beta  CSs  consisted  of  a  few  meso-gamma-scale 
convective  systems  (M  gamma  CSs),  which  had  a 
life-time  of  approximately  3  hours  and  brought 
precipitation  of  1-5  times  10  to  the  8th  power  tons. 
Although  M  gamma  CSs  developed  in  the  eastern, 
central  and  trailing  portions  of  the  depression,  the 
large  part  of  the  precipitation  over  Kyushu  was 
brought  about  by  M  gamma  CSs  generated  around 
the  trailing  portion.  These  M  gamma  CSs  were 
generated  over  the  western  coast  of  Kyushu. 
Under  the  condition  of  strong  vertical  wind  shear 
in  the  trailing  portion,  M  gamma  CSs  showed 
remarkable  band  structures  generated  over  the 
western  coast  of  Kyushu.  The  intense  precipitation 
(maximum  100  mm/hr)  in  this  area  was  not  associ- 
ated with  strong  gusts  not  with  temperature  fall. 
The  orographic  influence  of  Kyushu  on  the  gen- 
eration of  M  gamma  CSs  and  the  possible  role  of 
symmetric  instability  in  the  strong  vertical  shear 
flow  on  the  formation  of  precipitation  are  were 
discussed.  (Author's  abstract) 
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Life  cycle  effects  of  cloud  clusters  on  the  moisture 
distribution  are  studied  using  GATE  data.  As  clus- 
ters develop,  moisture  supply  exceeds  precipita- 
tion, the  excess  being  transported  upward  by  con- 
vective clouds  and  stored  in  the  midlevel  outflow 
divergence  region.  The  fraction  of  moisture  supply 
going  into  storage  decreases  during  growth.  Total 
moisture  content  and  moisture  supply  attain  their 
maxima  when  the  radar  echo  intensity  is  strongest. 
When  the  upper  level  is  cloudiest,  both  the  mois- 
ture supply  and  the  radar  echo  intensity  weaken. 
The  middle  level  divergence  is  replaced  by  con- 
vergence that  maintains  the  upper  level  stratiform 
clouds.  Precipitation  exceeds  moisture  supply  and 
the  moisture  content  is  depleted.  Depletion  of 
moisture  below  600  mb  is  caused  primarily  by  the 
drying  effect  of  mesoscale  sinking  beneath  the 
upper  level  cloud  decks.  However,  moisture  con- 
tinues to  increase  in  the  upper  troposphere.  As 
clusters  dissipate  moisture  is  depleted  throughout 
the  entire  troposphere.  (Author's  abstract) 
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Supercooled  raindrops  were  observed  for  several 
hours  at  Yellowknife,  N.W.T.,  Canada  on  January 
10.  1986.  The  characteristics  of  supercooled  rain- 
drops, such  as  the  size  distribution  and  the  precipi- 
tation intensity,  were  examined  from  samples  ob- 
tained at  about  10  or  15  minute  intervals.  The 
following  main  results  were  obtained:  (1)  The  size 
distribution  of  supercooled  raindrops  was  similar 
to  ihe  Marshall-Palmer  distribution  type;  (2)  Be- 
cause a  layer  of  air  temperature  higher  than  O 
Celsius  was  not  detected  at  Yellowknife,  it  is  im- 
possible thai  the  supercooled  raindrops  resulted 
from  melting  snow  crystals.  Accordingly,  it  seems 
reasonable  to  conclude  that  they  were  formed  by 


the  warm  rain  forming  process;  and  (3)  The  pre- 
cipitation intensity,  the  water  content,  and  the  total 
concentration  of  supercooled  raindrops  in  general 
resemble  the  features  of  drizzle  type  rain.  (Au- 
thor's abstract) 
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Eidgenoessische   Anstalt    fuer   Wasserversorgung, 

Abwasserreinigung   und    Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00429 


RAIN-AEROSOL  COUPLING  IN  URBAN 
AREA:  SCAVENGING  RATIO  MEASURE- 
MENT AND  IDENTIFICATION  OF  SOME 
TRANSFER  PROCESSES, 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

1'Atmosphere. 

J.  L.  Jaffrezo,  and  J.  L.  Colin. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

5,  p  929-935,  May  1988.  1  fig,  2  tab,  45  ref. 
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Coupling  between  rain  and  associated  aerosol  was 
studied  for  one  year  in  Paris.  Sampling  techniques 
were  chosen  to  describe  the  interacting  phases  as 
precisely  as  possible:  exclusion  of  dry  deposition, 
separation  of  successive  rain  events  by  an  automat- 
ic sequential  collector  and  aerosol  collection  over 
6-h  periods  only.  Study  of  interphase  correlations 
for  82  events  revealed  three  groups  of  species  with 
distinctly  different  behavior:  insolubles  -  Al,  Si, 
Fe;  solubles  -  S04(2-),  K,  Ca,  Zn,  Mg;  and  the 
extreme  case  of  Na  and  CI.  Variations  of  the 
scavenging  ratio  are  in  good  agreement  with  the 
theoretical  curve  for  collection  efficiency.  Note- 
worthy is  the  rise  of  the  experimental  curve  for 
sub-micrometerm  particles.  An  interpretation 
based  on  the  origin  and  hygroscopy  of  the  species 
was  attempted.  Apart  from  their  predictive  ability 
in  geochemical  assessment,  scavenging  ratios 
appear  useful  for  investigating  the  mechanisms  of 
transfer  between  aerosols  and  precipitation.  (Au- 
thor's abstract) 
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South  African  Journal  of  Science  SAJSAR,  Vol. 
81,  No.  11,  p  682-685,  November/December  1985. 
5  fig,  29  ref. 

Descriptors:  *Weather  forecasting,  *Arid  lands, 
•Namib  Desert,  *Moisture,  *Fog,  Rainfall,  Precipi- 
tation, Deserts,  Prediction. 

Autocorrelation  analysis  was  used  to  examine  the 
temporal  predictability  of  two  moisture  sources  in 
the  Namib  Desert,  fog-water  precipitation  and 
rainfall.  Although  longitudinal  gradients  in  the  pre- 
dictability of  both  sources  were  apparent,  fog  was 
more  predictable  than  rainfall.  Because  of  the 
greater  predictability  and  lower  variability  of  fog- 
water  precipitation,  it  is  a  more  reliable  moisture 
source.  This  may  have  been  a  major  factor  in  the 
evolution  of  the  unusual  biota  of  this  desert.  (Au- 
thor's abstract) 
W89-00455 


SUMMER  OF  1987  IN  NORTH-EAST  ENG- 
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Descriptors:  *England,  *Meteorology,  *Weather 
patterns,  *Weather,  Rainfall,  Drought,  Rainfall  dis- 
tribution. Precipitation. 

The  poor  weather  of  the  summer  of  1987  has  been 
remarked  upon  by  meteorologist  and  layman  alike, 
but  upon  close  inspection  one  finds  that  the  indif- 
ferent weather  was  not  equally  apportioned  about 
the  country.  The  August  edition  of  the  Climatolog- 
ical  Observer's  Link  Newsletter  drew  attention  to 
the  dryness  of  the  summer  (the  'summer'  here 
being  taken  to  be  the  three  months  of  June,  July, 
and  August).  The  season's  rainfall  total  at  Yatton 
in  Avon,  for  example,  was  only  72%  of  the  aver- 
age, an  experience  shared  by  many  south-western 
districts.  Much,  but  not  all,  of  the  poor  weather 
was  experienced  over  the  eastern  half  of  the  coun- 
try. That  it  therefore  embraced  London  and  the 
Home  Counties  goes  far  in  explaining  its  wide 
publicity.  Conditions  experienced  in  north-east 
England  are  described.  Data  are  taken  from  the 
nine  cooperating  stations  that  supply  the  Newcas- 
tle Weather  Center,  supplemented  by  the  writer's 
own  materials  gathered  at  Sunderland.  (Lantz- 
PTT) 
W 89-00463 


54  HOURS  OF  CONTINUOUS  POST-FRONTAL 
PRECIPITATION  NORTH  OF  THE  ALPINE 
MOUNTAIN    BARRIER,   22-25   AUGUST    1975, 

W.  S.  Pike. 

Weather  WTHRAL,  Vol.  43,  No.  7,  p  246-254, 

July  1988.  7  fig,  5  ref. 

Descriptors:  *Canada,  'Precipitation,  *Weather, 
*  Post-frontal  precipitation,  *  Vancouver,  Vitznau, 
Air  entrainment.  Orography. 

Post-frontal  precipitation  (PFP)  lasting  48  hr  or 
more  occurred  just  once  at  Vancouver  Internation- 
al Airport  during  the  30-yr  study  period,  1953-83. 
Although  it  is  impossible  to  say  whether  this  dura- 
tion of  event  has  a  return  period  closer  to  10  yr 
than  100  yr,  it  may  still  be  considered  an  infrequent 
if  not  rare  occurrence,  even  at  one  particular  fa- 
vored location.  The  cases  of  PFP  lasting  48  hr  or 
more  at:  (1)  Vancouver  on  14-16  May  1959  and  (2) 
Vitznau  on  Lake  Luzerne,  Switzerland,  over  22-25 
August  1975  had  several  common  factors,  which 
include:  (1)  a  500  mbar  trough  which  was  extend- 
ing longitudinally  approaching  from  the  west, 
prior  to  forming  an  upper  'cut-off  low'  situated 
south  of  the  affected  area  during  the  event,  with  a 
'frontogenic  col'  area  of  light  winds  nearby  the 
PFP;  (2)  Low-level  post-frontal  airflow-blocking 
by  the  local  topography  up  to  at  least  800  mbar;  (3) 
Low-level  flow-blocking  which  is  considered  to  be 
an  early  prerequisite  of  lee  cyclogenesis,  which 
occurs  here  in  both  cases  southeast  of  the  PFP 
affected  area  and  effectively  slows  frontal  clear- 
ance; (4)  Large  thermal  contrast  of  airmasses.  The 
incoming   polar   maritime   airflow   was   8-10  deg 


Celcius  cooler  at  lower  levels  than  the  continental 
air  it  replaced,  with  an  active  frontal  zone  between 
the  two;  (5)  A  'hovering',  quasi-stationary  frontal 
zone  coincides  with  a  near- 180  degrees  'counter- 
balancing' wind-shear  layer  around  mountain  bar- 
rier-top height  for  some  hours,  causing  continuing 
PFP  up  to  200  km  from  the  crestline,  windward  of 
the  mountains.  (Lantz-PTT) 
W89-00464 


PRINCIPAL  COMPONENT  ANALYSIS  OF 
PRECIPITATION  IN  THE  ADRIATIC-PAN- 
NONIAN  AREA  OF  YUGOSLAVIA, 

Hydrometeorological    Inst,    of    Croatia,    Zagreb 

(Yugoslavia). 

K.  Pandzic. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  4,  p 

357-370,  July-August   1988.  9  fig,  2  tab,   15   ref. 

Descriptors:  'Precipitation,  'Cyclonic  precipita- 
tion, 'Principal  component  analysis,  'Adriatic  Sea, 
'Yugoslavia,  Areal  precipitation,  Meteorological 
data  collection,  Pannonian  lowland,  Graphical 
analysis,  Numerical  analysis,  Cyclones,  Weather 
patterns. 

Some  characteristics  of  the  precipitation  pattern 
were  established  for  an  area  from  the  Adriatic  Sea 
to  the  Pannonian  lowland  (territory  of  Croatia). 
The  data  of  monthly  precipitation  amounts  for  the 
20- year  period  (1961-1980)  from  108  meteorologi- 
cal stations  were  used.  The  first  four  principal 
components  (PCs),  which  describe  79.4%  of  the 
total  precipitation  field  variance,  were  considered. 
It  was  shown,  graphically  and  numerically,  that 
the  first  PC  is  related  to  the  frequency  of  cyclones 
on  van  Beber's  'continental'  (Pannonian)  cyclone 
paths  IVb,  Vb,  and  Vc,  the  second  one  is  related  to 
their  frequency  on  the  'maritime'  (Mediterranean) 
paths  Vd,  Vdl,  and  Ve,  the  third  to  the  anticy- 
clonic  and  non-gradient  weather  type,  and  the 
fourth  is  related  to  the  frequency  of  cold  fronts 
crossing  Yugoslavian  territory.  Using  the  loadings 
of  the  PCs,  four  homogeneous  precipitation  sectors 
were  determined  and  compared  to  those  obtained 
by  Koeppen's  'homogeneous  precipitation  region' 
scheme.  Finally,  some  details  of  the  annual  pattern 
of  precipitation  for  these  sectors  are  discussed. 
(Author's  abstract) 
W89-O0472 


REGIONALIZATION  OF  DAILY  RAINFALL 
IN  KENYA  BY  MEANS  OF  COMMON 
FACTOR  ANALYSIS, 

Lund  Univ.  (Sweden).  Dept.  of  Physical  Geogra- 
phy. 

L.  Barring. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  4,  p 
371-389,  July-August   1988.   10  fig,  4  tab,  51   ref. 

Descriptors:  'Precipitation,  'Factor  analysis, 
'Rainfall  distribution,  'Statistical  analysis,  'Kenya, 
East  Africa,  Data  interpretation,  Graphical  analy- 
sis, Model  studies,  Regionalization,  Physiographic 
provinces,  Orography,  Climatology,  Weather  data 
collections,  Meteorological  data  collection. 

Daily  rainfall  data  from  73  stations  distributed 
throughout  Kenya  were  subjected  to  maximum- 
likelihood  factor  analysis.  Data  for  the  period  Jan- 
uary 1971  to  December  1985  were  used.  A  brief 
analysis  of  data  quality  and  representativity  and 
the  problem  of  missing  data  are  included.  The  data 
were  transformed  by  natural  logarithms.  Scree  and 
LEV  plots  together  with  the  Kendall/North  crite- 
rion for  eigenvalue  separation  indicated  break 
points  at  5,  11,  and  15  factors.  The  11-factor  model 
was  judged  as  being  the  most  parsimonious,  for 
both  statistical  and  climatological  reasons.  It  ex- 
plained 38%  of  the  total  variance.  The  general 
features  of  the  regionalization  are  found  to  be 
reasonably  consistent  with  other  studies.  The 
major  regions  (the  coast,  the  Highlands,  the  Lake 
Victoria  area,  and  the  dry  northern/eastern  areas) 
appear  in  this  regionalization  but  are  divided  into 
several  subregions.  It  can  be  concluded  that  this 
subdivision  is  partly  linked  to  the  physiographic 
regions  and  orographic  influence.  In  addition,  pos- 
sible links  to  regional  circulation  patterns  are  dis- 
cussed. (Author's  abstract) 
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Precipitation — Group  2B 

EL  NINO  AND  ITS  EFFECT  ON  PRECIPITA- 
TION IN  ARIZONA  AND  WESTERN  NEW 
MEXICO, 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

E.  R.  Andrade,  and  W.  D.  Sellers. 
Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  4,  p 
403-410,  July-August  1988.  1  fig,  5  tab,  25  ref.  NSF 
Grant  ATM-8203509. 

Descriptors:  'Precipitation,  'Rainfall  distribution, 
*E1  Nino,  'Arizona,  'New  Mexico,  'Weather  pat- 
terns, Statistical  analysis,  Correlation  analysis, 
Southern  Oscillation  index,  Climatology. 

The  effect  of  El  Nino  on  seasonal  and  annual 
precipitation  was  examined  at  26  locations  for  an 
86-year  period  from  1900  to  1985.  Each  year  was 
classified  as  either  a  non-El  Nino  year  (51  of  the  86 
years)  or  an  El  Nino  year  (35  of  the  years),  with 
the  El  Ninos  designated  as  being  very  weak  (4 
years),  weak  (8  years),  moderate  (12  years),  or 
strong  (11  years).  Using  the  Mann- Whitney  U-test 
for  the  19  stations  in  Arizona,  it  was  found  that,  in 
the  spring  (March-May)  and  in  the  autumn  (Sep- 
tember-November), there  is  a  positive  relationship 
between  precipitation  in  Arizona  and  both  moder- 
ate and  strong  El  Ninos.  These  results  were  veri- 
fied by  correlating  seasonal  and  annual  precipita- 
tion for  the  complete  26-station  network  with  the 
Southern  Oscillation  index  (normalized  pressure 
difference  between  Tahiti,  French  Polynesia  and 
Darwin,  Australia).  The  results  indicate  that  El 
Nino's  impact  in  this  region  is  most  pronounced  in 
the  normally  dry  spring  and  autumn.  It  is  suggest- 
ed that  precipitation  in  both  seasons  is  enhanced  by 
teh  presence  of  unusually  warm  water  off  the 
California  coast  and  the  west  coast  of  Mexico.  This 
water  provides  the  energy  necessary  for  the  devel- 
opment of  strong  west  coast  troughs;  it  also  weak- 
ens the  tradewind  inversion  and  allows  moist  air  to 
penetrate  in  larger  quantities  than  normal  into  the 
Southwest.  (Shidler-PTT) 
W 89-00474 


MULTIDIMENSIONAL  MODELING  OF  CU- 
MULATIVE RAINFALL:  PARAMETER  ESTI- 
MATION AND  MODEL  ADEQUACY 
THROUGH  A  CONTINUUM  OF  SCALES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

S.  Islam,  R.  L.  Bras,  and  I.  Rodriguez-Iturbe. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  7,  p  985-992,  July  1988.  10  fig,  5  tab,  11  ref. 
NSF  Grant  8611458-ATM  and  National  Weather 
Service  Grant  PNGD  NA  86AA-D-HY  123. 

Descriptors:  'Hydrologic  models,  'Mathematical 
models,  'Rainfall,  'Cumulative  rainfall,  Multidi- 
mensional modeling,  Statistics,  Spatial  distribution, 
Temporal  distribution,  Performance  evaluation. 
Time  series  analysis,  Walnut  Gulch,  Arizona, 
Ephemiral  streams. 

The  multidimensional  representation  of  the  cumu- 
lative rainfall  process  is  presented  and  a  closed- 
form  expression  for  the  mean  and  space-time  co- 
variance  functions  is  derived.  A  parameter  estima- 
tion procedure  is  developed.  Sensitivity  analysis 
provides  useful  information  for  devising  the  pa- 
rameter estimation  strategy.  The  cumulative  rain- 
fall model  is  applied  to  8  yr  (southeastern  Arizona) 
of  digitized  rain  gage  data  from  the  Walnut  Gulch 
Experimental  Watershed.  The  most  useful  feature 
of  the  model  is  its  self-consistency,  implying  that 
even  after  using  information  from  a  given  limited 
set  of  data  it  still  leads  to  realistic  parameters 
which  reproduce  historical  statistics  at  several 
levels  of  time  and  space  scales.  (See  also  W89- 
00724)  (Author's  abstract) 
W89-00706 


CHEMICAL-HYDROLOGIC      INTERACTIONS 
IN  THE  NEAR-STREAM  ZONE, 

Agricultural   Research   Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-O0717 
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EVALUATION  OF  A  HOMOGENEOUS  POINT 
PROCESS  DESCRIPTION  OF  ARIZONA 
THUNDERSTORM  RAINFALL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

B.  L.  Jacobs,  I.  Rodriguez-Iturbe.  and  P.  S. 

Eagleson. 

Water  Resources  Research  WRERAO,   Vol.   24, 

No.  7.  p  1174-1186,  July  1988.  9  fig,  3  tab,  16  ref. 

NSF  Grant  ATM-8420781. 

Descriptors:  'Hydrologic  models,  'Stochastic 
models,  'Thunderstorms,  'Storms.  'Rainfall,  Rain 
gages,  Point  process  model,  Summer,  Walnut 
Gulch,  Ephemeral  streams,  Arizona. 

Rain  gage  observations  of  storm  events  at  Walnut 
Gulch,  Arizona,  are  used  to  evaluate  the  Rodri- 
guez-Iturbe and  Eagleson  stochastic,  point  process 
model  of  storm  events.  Five  hundred  fifty-eight 
summer  storm  events  are  identified  over  the  years 
1970-1977  and  the  parameters  of  the  model  estimat- 
ed by  the  method  of  moments  for  each  event  as 
well  as  for  the  entire  ensemble  of  events.  The 
model  is  evaluated  by  comparing  the  observed 
correlation  function  of  the  temporally  averaged 
rainfall  process  to  its  theoretical  analog.  (See  also 
W89-00706)  (Author's  abstract) 
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MESOSCALE  SPIRAL  VORTEX  EMBEDDED 
WITHIN  A  LAKE  MICHIGAN  SNOW  SQUALL 
BAND:  HIGH  RESOLUTION  SATELLITE  OB- 
SERVATIONS    AND     NUMERICAL     MODEL 
SIMULATIONS, 
San  Francisco  State  Univ.,  CA. 
S.  R.  Pease,  W.  A.  Lyons,  C.  S.  Keen,  and  M. 
Hjelmfelt. 

Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  6,  p  1374-1380,  June  1988.  6  fig,  33  ref. 

Descriptors:  'Snow,  'Squalls,  'Weather  patterns, 
•Lake  Michigan,  'Satellite  technology,  'Model 
studies.  Simulation,  Great  Lakes,  Clouds,  Temper- 
ature, Wind,  Vortices,  Numerical  analysis,  Heat- 
ing. 

It  is  known  that  Great  Lakes  snow-squall  convec- 
tion occurs  in  a  variety  of  different  modes  depend- 
ing on  various  factors  such  as  air/water  tempera- 
ture contrast,  boundary-layer  wind  shear,  and 
geostrophic  wind  direction  An  exceptional  and 
often-neglected  source  of  data  for  mesoscale  cloud 
studies  is  the  ultrahigh-resolution  multispectral 
data  produced  by  Landsat  satellites.  On  19  Octo- 
ber 1972,  a  clearly-defined  spiral  vortex  was  noted 
in  a  Landsat- 1  image  near  the  southern  end  of 
Lake  Michigan  during  an  exceptionally-early  cold- 
air  outbreak  over  a  still-very-warm  lake.  In  a  nu- 
merical simulation  using  a  3-D  Eulerian  hydrostat- 
ic primitive-equation  mesoscale  model  (8  km  grid, 
36  x  46  x  11),  with  an  initially-uniform  wind  field,  a 
definite  analog  to  the  observed  vortex  was  generat- 
ed. This  suggests  that  intense  surface  heating  can 
be  a  principal  cause  in  the  development  of  a  low- 
level  mesoscale  vortex.  (Author's  abstract) 
W89-00748 


RAIN  MEASUREMENT  BY  RAINGAGE- 
RADAR  COMBINATION:  A  GEOSTATLSTICAL 
APPROACH, 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00761 


CHARGE  INDUCED  ON  A  CONDUCTING 
CYLINDER  BY  A  POINT  CHARGE  AND  ITS 
APPLICATION  TO  THE  MEASUREMENT  OF 
CHARGE  ON  PRECIPITATION, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

lor  primary  bibliographic  entry  see  Field  7B. 
W89-00762 


THEORETICAL  EVALUATION  OF  WATER 
OLIGOMER  POPULATIONS  IN  THE 
EARTH'S  ATMOSPHERE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Chem- 


istry. 

Z.  Slanina. 

Journal  of  Atmospheric  Chemistry  JATCE2,  Vol. 

6,  No.  3,  p  185-190,  April  1988.  1  fig,  1  tab,  29  ref. 

Descriptors:  'Atmospheric  water,  'Nucleation. 
'Water  vapor,  'Humidity.  Water  properties.  Elec- 
trochemical properties.  Atmosphere. 

Atmospheric  water  vapor  is  treated  as  an  equilibri- 
um mixture  of  gas-phase  water  clusters,  (H20)sub  i. 
using  recent  precise  quantum-chemical  data  on 
these  species.  Within  a  typical  atmospheric  temper- 
ature/humidity profile,  the  cluster  populations  in 
the  Earth's  atmosphere  decrease  with  increasing 
height,  being  of  the  order  of  magnitude  of  0.1 
microgram/cu  m  and  0.1  ug/cu  m  for  the  water 
dimer  and  trimer,  respectively,  in  the  atmospheric 
pressure  region  of  700-800  mb.  (Author's  abstract) 
W89-00763 


LIQUID  CLOUDWATER  COLLECTION  USING 
MODIFIED  MOHNEN  SLOTTED  RODS, 

Colorado  Coll.,  Colorado  Springs.  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-00764 


WET  DEPOSITION  OF  AMMONIUM  IN 
EUROPE, 

Utrecht  Rijksumversiteit  (Netherlands).  Inst,  voor 

Meteorologie  en  Oceanografie. 

E.  Buijsman,  and  J.  Erisman. 

Journal  of  Atmospheric  Chemistry  JATCE2,  Vol. 

6,  No.  3,  p  265-280,  April  1988.  3  fig,  3  tab,  43  ref. 

Descriptors:  'Ammonium,  'Chemistry  of  precipi- 
tation, 'Deposition,  *Air  pollution,  Atmospheric 
water,  Water  analysis,  Europe,  Sampling,  Chemi- 
cal analysis. 

Ammonium  concentration  data  in  precipitation 
have  been  compiled  to  derive  a  concentration  and 
deposition  field  for  ammonium  in  Europe.  Meas- 
urements referring  to  a  total  number  of  218  meas- 
uring sites  have  been  considered.  Because  of 
changes  in  the  ammonium  concentrations  due  to 
the  use  of  improper  sampling  procedures,  a  correc- 
tion procedure  is  proposed.  This  makes  allowance 
for  the  type  of  sampler  used,  the  length  of  the 
sampling  period,  and  whether  or  not  light-protect- 
ed sample  bottles  are  used.  Dependent  on  the 
specific  sampling  procedure  used,  correction  fac- 
tors range  from  0.75  to  1.20.  According  to  our 
calculations,  the  total  wet  deposition  flux  of  ammo- 
nium in  Europe  in  the  early  1980s  amounts  to  2.4 
Mt  NH4(  +  )/y.  However,  for  some  parts  of 
Europe,  the  flux  cannot  be  estimated  very  reliably 
because  of  the  low  number  or  even  the  absence  of 
measuring  sites.  Compared  to  earlier  estimates  for 
around  1960,  the  ammonium  wet  deposition  flux 
has  increased  by  approximately  25%  during  the 
period  1960-1980.  (Author's  abstract) 
W89-00765 


CLIMATE  OF  THE  ESTUARY  AND  FIRTH  OF 
CLYDE, 

University    of   Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2L. 
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FRESH  WATER  INFLOWS  TO  THE  FIRTH  OF 
CLYDE, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

For  primary  bibliographic  entry  see  Field  2L. 
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IDENTIFICATION      OF      RAINFALL     TYPE 
FROM  WEATHER  RADAR  DATA, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

G.  W.  Shepherd,  I.  D.  Cluckie,  C.  G.  Collier,  S. 
Yu,  and  P.  K.  James. 

Meteorological    Magazine    MTMGA5,    Vol.    117, 
No.    1391,   p    180-186,   June    1988.   4   fig,    15   ref. 


Descriptors:  'Weather  forecasting,  'Radar,  'Rain- 
fall, 'Remote  sensing,  Meteorological  data  collec- 
tion, Weather  data  collections.  Mathematical  anal- 
ysis. 

A  method  of  identifying  rainfall  type  (frontal  or 
convective)  using  data  from  a  weather  radar  uses 
pattern-recognition  information,  derived  from 
space-time  correlation  surfaces,  as  local  rainfall 
type  indicators.  The  rectangular  ratio  of  space-time 
correlation  surfaces  shows  variations  that  are  a 
function  of  the  shape  of  the  data  contours  and 
therefore  provides  a  means  of  identifying  storm 
type  for  the  data  window  analyzed.  More  detailed 
investigations  is  needed  to  identify  the  most  appro- 
priate size  for  the  data  windows  used.  (Alexander- 
PTT) 
W89-00842 


MODEL  OUTPUT  STATISTICS  FORECASTS: 
THREE  YEARS  OF  OPERATIONAL  EXPERI- 
ENCE IN  THE  NETHERLANDS, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 

C.  Lemcke,  and  S.  Kruizinga. 

Monthly  Weather  Review  MRWEAB,  Vol.   116, 

No.  5,  p  1077-1090,  May  1988.  15  fig,  16  tab,  27  ref, 

append. 

Descriptors:  'Netherlands,  'Weather  forecasting. 
•Model  studies.  Meteorological  data  collection, 
Weather  data  collections.  Climatology,  Rainfall, 
Thunderstorms,  Statistical  methods. 

In  the  Netherlands,  one  to  five  day  Model  Output 
Statistics  (MOS)  forecasts  have  been  used  oper- 
ationally since  November  1983.  The  weather  ele- 
ments predicted  are  the  probability  of  precipita- 
tion, the  conditional  probability  of  frozen  precipi- 
tation, the  probability  of  thunderstorms,  the  sun- 
shine, maximum  and  minimum  temperature  and  the 
maximum  wind  speed.  For  the  development  of  the 
guidance  system,  two  years  of  ECMWF  data  (De- 
cember 1980-November  1982)  were  used,  while  a 
third  year  was  available  as  a  test  period.  The 
period  December  1983-November  1986  has  been 
used  for  verification.  Operational  forecasters  have 
used  the  MOS  forecast  for  the  preparation  of  their 
final  forecasts.  The  results  of  the  MOS  forecasts 
and  of  subjective  forecasts  are  presented  and  com- 
pared. From  this  comparison  it  appears  that  the 
forecasters  have  higher  skill  scores  only  for  Days  1 
and  2;  for  Days  3,  4  and  5  the  differences  are,  in 
general,  small.  (Author's  abstract) 
W89-00843 


COMPARISON  OF  HIGH-ALTITUDE 

REMOTE  AIRCRAFT  MEASUREMENTS 
WITH  THE  RADAR  STRUCTURE  OF  AN 
OKLAHOMA  THUNDERSTORM:  IMPLICA- 
TIONS FOR  PRECIPITATION  ESTIMATION 
FROM  SPACE, 

National   Aeronautics  and   Space  Administration, 
Greenbelt,   MD.   Lab.  for  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00844 


EXPERIMENTAL  MARVIN  WINDSHIELD  EF- 
FECTS ON  PRECIPITATION  RECORDS  IN 
LEADVILLE,  COLORADO, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00876 


ESTIMATION  OF  CATCHMENT  RAINFALL 
UNCERTAINTY  AND  ITS  INFLUENCE  ON 
RUNOFF  PREDICTION, 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-00892 


SPATIAL  VARIABILITY  OF  SHORT-TERM 
RAINFALL  AMOUNTS  IN  A  COASTAL 
MOUNTAIN  REGION  OF  SOUTHERN 
AFRICA, 

Rhodes     Univ.,     Grahamstown     (South     Africa). 

Dept.  of  Geography. 

D.  A.  Hughes,  and  A.  Wright. 
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Water  SA,  Vol.  14,  No.  3,  p  131-138,  July  1988.  6 
fig,  2  tab.  19  ref. 

Descriptors:  'Spatial  distribution,  *Rainfall, 
*South  Africa,  'Precipitation,  Mountains,  Rain- 
storms, Seasonal  variation,  Weather  patterns. 

Spatial  variations  in  short-term  rainfall  in  the 
southern  Cape  coastal  mountain  region  of  southern 
Africa  are  discussed.  Analyses  of  storm  rainfall 
totals  and  storm  profiles  reveal  patterns  of  variabil- 
ity that  are  similar  to  those  suggested  by  an  earlier 
analysis  of  mean  annual  data  in  the  same  region. 
The  patterns  of  spatial  variation  appear  to  be  more 
consistent  in  winter  when  a  lower  diversity  of 
weather  patterns  is  responsible  for  generating  rain- 
fall. A  pattern  of  local  rain  shadows,  in  the  lee  of 
higher  relief  areas  relative  to  rain  bearing  winds,  is 
superimposed  upon  a  general  increase  in  storm 
rainfall  with  altitude.  For  nine  continuously  re- 
cording rainfall  stations,  storm  profiles  exhibit  a 
high  degree  of  similarity  in  timing  and  shape  but 
not  rainfall  depth.  This  feature  suggests  that  the 
spatial  variation  of  temporal  intensity  occurs  on  a 
relatively  large  scale.  The  data  analyzed  did  not 
suggest  any  consistent  differences  between  station 
profiles  that  could  be  attributed  to  differences  in 
weather  patterns.  (Author's  abstract) 
W89-00932 


LANDSCAPE  AND  RAINFALL  INDICES  FOR 
PREDICTION  OF  STREAMFLOW  SIMILARI- 
TIES IN  THE  HUNTER  VALLEY,  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-00972 


FOG  DRIP  AS  A  SOURCE  OF  GROUNDWAT- 
ER RECHARGE  IN  NORTHERN  KENYA, 

California  Univ.,  Davis.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-00984 


MACROHYDROLOGY:  THE  NEW  CHAL- 
LENGE FOR  PROCESS  HYDROLOGY, 

National   Aeronautics  and   Space  Administration, 
Greenbelt,  MD.  Hydrological  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-01012 


SPATIAL  AND  TEMPORAL  SCALES  IN  RAIN- 
FALL ANALYSIS  SOME  ASPECTS  AND 
FUTURE  PERSPECTIVES, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

R.  Berndtsson,  and  J.  Niemczynowicz. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No   1/ 

3,  p  293-313,  July  30,  1988.  7  fig,  128  ref. 

Descriptors:  *Model  studies,  'Precipitation,  'Rain- 
fall, 'Literature  reviews,  Spatial  variation,  Mathe- 
matical models,  Rainfall  distribution,  Runoff,  Ur- 
banization,  Industrialization,   Hydrologic   models. 

Aspects  of  spatial  and  temporal  rainfall  variability 
and  rainfall  analysis  in  relation  to  some  water 
management  problems  are  surveyed  and  discussed. 
It  is  concluded  that  relevant  modeling  of  hydrolo- 
gical processes  in  which  the  rainfall  is  a  driving 
force  is  vital  with  respect  to  possibilities  of  finding 
solutions  to  increasing  environmental  problems  fol- 
lowing urbanization  and  industrialization.  Howev- 
er, modern  computer  methods  and  our  knowledge 
of  the  spatial  and  dynamic  properties  of  rainfall 
fields  are  seldom  used  in  practical  engineering  ap- 
plications. This  causes  errors  and  uncertainties  in 
the  calculated  output.  Bridging  the  gaps  between 
researchers  and  engineers  may  overcome  some  of 
these  problems.  It  is  also  argued  that  experimental 
studies  in  a  variety  of  climates  and  physiographical 
conditions  using  an  interdisciplinary  approach  are 
needed  in  order  to  further  investigate  the  scale  and 
dynamics  of  spatial  rainfall  variability.  (Author's 
abstract) 
W89-01021 


HILLSLOPE      RUNOFF      PROCESSES      AND 
MODELS, 

Leeds  Univ.  (England).  School  of  Geography 
For  primary  bibliographic  entry  see  Field  2A. 
W89-01022 


RAINFALL-RUNOFF       MODELING:        PAST, 
PRESENT  AND  FUTURE, 

Bologna  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  2A 

W89-01023 


INFLUENCE   OF  ALTITUDE  ON   RAINFALL 
COMPOSITION  AT  GREAT  DUN  FELL, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01146 


INFLUENCE  OF  ALTITUDE  ON  WET  DEPO- 
SITION: COMPARISON  BETWEEN  FIELD 
MEASUREMENTS  AT  GREAT  DUN  FELL  AND 
THE  PREDICTIONS  OF  A  SEEDER-FEEDER 
MODEL, 

University  of  Manchester  Inst,  of  Science  and 
Technology  (England).  Dept.  of  Pure  and  Applied 
Physics. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01147 


OCCURRENCE  AND  DISTRIBUTION  OF 
TRACE  ORGANIC  COMPOUNDS  IN  BERMU- 
DA PRECIPITATION, 

Bermuda  Biological  Station  for  Research,  Ferry 

Reach. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01148 


DISSOLUTION  OF  TRACE  METALS  FROM 
PARTICLES  OF  INDUSTRIAL  ORIGIN  AND 
ITS  INFLUENCE  ON  THE  COMPOSITION  OF 
RAINWATER, 

Leeds  Univ.  (England).  Dept.  of  Fuel  and  Energy. 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-0 1149 


AEROSOL  AND  HYDROMETEOR  CONCEN- 
TRATIONS AND  THEIR  CHEMICAL  COMPO- 
SITION DURING  WINTER  PRECIPITATION 
ALONG  A  MOUNTAIN  SLOPE:  I.  TEMPORAL 
EVOLUTION  OF  THE  AEROSOL,  MICRO- 
PHYSICAL  AND  METEOROLOGICAL  CONDI- 
TIONS, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Atmospheric  Physics  Lab. 
T.  Schumann,  B.  Zinder,  and  A.  Waldvogel. 
Atmospheric  Environment  ATENBP,  Vol  22,  No 
7  p    1443-1459,   July    1988.   8   fig,   4  tab,   26  ref. 

Descriptors:  'Orographic  precipitation,  'Air  pollu- 
tion, 'Acid  rain,  'Aerosols,  'Chemistry  of  precipi- 
tation, Mountains,  Particle  size,  'Micrometeoro- 
logy,  Seasonal  variation,  Precipitation,  Slopes,  Pre- 
cipitation scavenging,  Wet  deposition,  Field  tests, 
Rain,  Snow,  Hydrometeorology,  Air  masses,  Nu- 
cleation,  Clouds,  Rainfall  rate. 

A  field  experiment  studying  aerosol  scavenging  in 
winter  precipitation  is  presented.  Events  of  frontal 
precipitation  (rain  and  snow)  are  investigated.  Em- 
phasis is  put  on  the  temporal  evolution  of  aerosol 
and  hydrometeor  size  distributions,  and  mesome- 
teorological  conditions.  The  simultaneous  observa- 
tion of  the  microphysics  (for  scavenging  processes) 
and  the  mesometeorology  (for  air-mass  changes)  is 
crucial  for  the  quantitative  understanding  of  pollut- 
ant concentrations  in  air  and  precipitation.  Our 
studies  suggest  that  microphysical  conditions 
govern  pollutant  levels  during  the  initial  stage  (ap- 
proximately the  first  mm)  of  precipitation,  while 
effects  from  air-mass  changes  dominate  at  later 
time  intervals.  Regarding  scavenging,  nucleation 
scavenging  has  been  found  to  be  the  major  remov- 
al mechanism  for  particles  with  diameter  >0.25 
microns  (mass  reduction  of  >95%),  whereas 
below-cloud  scavenging  is  much  less  effective 
(10%  reduction  of  large  particles,  30%  of  giant 


Precipitation — Group  2B 

particles).  Scavenging  coefficients  as  a  function  of 
aerosol  diameter  have  been  determined  for  rain  in 
below-cloud  conditions.  It  is  recommended  that 
scavenging  coefficients  should  be  calculated  and 
expressed  in  per-millimeter,  rather  than  per- 
second,  units.  Values  determined  in  an  individual 
rain  event  show  a  very  large  scatter  of  more  than  a 
factor  of  10,  a  manifestation  of  the  complexity  of 
scavenging  mechanisms.  Values  for  large  particles 
observed  in  this  study  range  from  0.0003  to 
0.000005  per  s,  or  0.05-20  per  mm.  A  dependence 
of  the  scavenging  coefficient  on  rainfall  rate  was 
found.  (Author's  abstract) 
W89-01150 


ACIDIC  DEPOSITION  DISTRIBUTION  AND 
EPISODE  STATISTICS  FROM  THE  MAP3S 
NETWORK  DATABASE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Atmospheric  Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  5B 

W89-01151 


WET-ONLY  PRECIPITATION  STUDY  IN  A 
MEDITERRANEAN  SITE,  PATRAS,  GREECE, 

Patras  Univ.  (Greece).  Dept.  of  Chemistry. 

S.  Glavas. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No 

7   p    1505-1507,   July    1988.   2   fig,    1    tab,    12   ref. 

Descriptors:  'Precipitation,  'Acid  rain,  'Mediter- 
ranean Sea,  'Greece.  Chemistry  of  precipitation, 
Hydrogen  ion  concentration,  Alkalinity,  Air 
masses,  Air  pollution. 

This  study  was  conducted  from  October  1985  to 
April  1986.  Very-high  pH  variations  were  record- 
ed, ranging  from  pH  4.12  to  8.76,  indicating  high 
variability  in  the  acid  sources  and  in  neutralization 
processes.  Chemical  analysis  was  performed  for 
hydrogen,  sulfate,  nitrate,  chloride,  calcium,  mag- 
nesium, and  ammonium  ions  to  evaluate  the  contri- 
bution of  each  ion  to  the  acidity  and  alkalinity  of 
the  precipitation.  Air  masses  originating  in  north- 
western Europe  correlate  very  well  with  the  acidic 
episodes,  whereas  those  from  northern  Africa  have 
precipitation  with  pH  >5.  (Author's  abstract) 
W89-01152 


IMPACT  OF  RAINFALL  AND  SOIL  HYDRAU- 
LIC PROPERTY  INFORMATION  ON  RUNOFF 
PREDICTIONS  AT  THE  HILLSLOPE  SCALE, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Geolo- 
gy and  Geophysics. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-01246 


TEMPORAL  VARIABILITY  IN  SPATIAL  COR- 
RELATION OF  DAILY  RAINFALL, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

R.  Berndtsson. 

Water  Resources  Research  WRERAO,   Vol.   24, 

No.  9,  p  1511-1517,  September  1988.  11  fig,  1  tab, 

24  ref. 

Descriptors:  'Rainfall,  'Rainfall  distribution,  'Cor- 
relation analysis,  'Tunisia,  Temporal  distribution, 
Seasonal  distribution.  Spatial  distribution.  Weather 
data  collections,  Statistical  analysis,  Coasts,  To- 
pography, Weather  patterns. 

Composite  correlation  fields  based  on  a  5-year 
record  of  daily  rainfall  at  67  stations  throughout 
Tunisia  were  used  to  investigate  spatial  and  tempo- 
ral properties  of  rainfall  fields.  The  composite  cor- 
relation fields  had  in  general  banded  or  elliptical 
patterns  and  with  the  elongations  generally  along 
the  coastline  or  the  topographical  ridges.  The 
banded  patterns  occurred  usually  during  the  rainy 
season,  and  the  elliptical  patterns  occurred  toward 
the  summer  or  early  autumn.  The  ratio  of  width  to 
length  of  the  elongated  correlation  fields  varied  in 
general  between  0.1  and  0.4.  The  composite  corre- 
lation fields  defined  as  the  areas  within  the  0.7 
correlation  isoline  were  usually  less  than  about 
8000  square  km.  The  mean  monthly  rainfall  was 
moderately  correlated  with  the  size  of  the  compos- 
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ite  correlation  fields.  The  major  orientation  of  the 
coastline  seemed  to  be  a  more  important  factor  for 
rainfall  generation  than  were  local  irregularities  in 
the  coastal  orientation  and  local  topographical  dif- 
ferences. (Author's  abstract) 
W89-01247 


DETERMINING  MICROWAVE  BRIGHTNESS 
TEMPERATURES  FROM  PRECIPITATING 
HORIZONTALLY  FINITE  AND  VERTICALLY 
STRUCTURED  CLOUDS, 

Wisconsin  Univ. -Madison.  Space  Science  and  En- 
gineering Center. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-01263 


WINTER  CLOUD  WATER  AND  AIR  COMPO- 
SITION IN  CENTRAL  ONTARIO, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01265 


2C.  Snow,  Ice,  and  Frost 


FILTERLESS  REVETMENT  OF  THE  SLOPES 
OF  DIKES  AT  PUMPED-STORAGE  STATION 
RESERVOIRS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-00058 


WORKS  OF  S.  V.  SHESTOPEROV  ON  FROST 
RESISTANCE  OF  HYDROTECHNICAL  CON- 
CRETE, 

For  primary  bibliographic  entry  see  Field  8F. 
W89-00061 


WINTER  DIURNAL  TRENDS  OF  SIERRA 
NEVADA  SUPERCOOLED  LIQUID  WATER 
AND  PRECIPITATION, 

Electronic  Techniques,  Inc.,  Auburn,  CA. 
For  primary  bibliographic  entry  see  Field  3B. 
W89-00089 


PERSISTENT  EFFECTS  OF  CLOUD  SEEDING 
WITH  SILVER  IODIDE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  3B. 
W  89-00091 


DETERMINATION  OF  NITRATE  AT  THE  NG/ 
G  LEVEL  IN  ANTARCTIC  SNOW  SAMPLES 
WITH  ION  CHROMATOGRAPHY  AND  ISO- 
TOPE DILUTION  MASS  SPECTROMETRY, 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00269 


DETERMINATION  OF  HEAVY  METALS  AT 
THE  PG/G  LEVEL  IN  ANTARCTIC  SNOW 
WITH  DPASV  AND  IDMS, 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00270 


CREEP  OF  ICE  MEASURED  WITH  THE  PRES- 
SUREMETER, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). 

B.  H.  Kjartanson,  D.  H.  Shields,  L.  Domaschuk, 
and  C.  S  Man. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
25,  No.  2,  p  250-261,  May  1988.  23  fig,  1  tab,  27  ref. 

Descriptors:  'Cryology,  'Glaciology,  *Rheology, 
*Ice,  *Creep,  'Pressuremeter,  Measuring  instru- 
ments, Data  acquisition,  Ice  pressure,  Field  tests, 
Compression  tests,  Glaciers. 


The  pressuremeter  has  the  potential  to  measure  the 
creep  parameters  of  ice  in  the  field,  in  ice  at  its 
natural  temperature  and  natural  stress  environ- 
ment, and  in  ice  that  has  not  been  disturbed  by 
sampling  and  handling.  To  prove  that  the  pressure- 
meter  can  in  fact  be  used  to  measure  creep  proper- 
ties, a  series  of  pressuremeter  tests  were  run  in  the 
laboratory  in  polycrystalline  ice  at  -2  C.  It  was 
found  that:  (1)  the  particular  pressuremeter  used 
maintained  an  ability  to  measure  creep  deformation 
accurately  over  a  period  of  7  weeks;  (2)  the  test 
results  agree  for  the  most  part  with  the  findings  of 
other  investigators  who  have  used  uniaxial  com- 
pression tests;  and  (3)  the  pressuremeter  brings  into 
question  at  least  one  of  the  more  common  assump- 
tions regarding  primary  creep.  (Author's  abstract) 
W89-00387 


SUBSOIL  INVESTIGATION  OF  ICE  LENSING 
AT  THE  CALGARY,  CANADA,  FROST  HEAVE 
TEST  FACILITY, 

L.E.C.  Engineering,  Calgary  (Alberta). 

L.  E.  Carlson,  and  J.  F.  Nixon. 

Canadian   Geotechnical   Journal   CGJOAH,   Vol. 

25,  No.   2,  p  307-319,   May   1988.    15   fig,  8  ref. 

Descriptors:  'Frozen  ground,  'Soil  water,  'Ice 
lenses,  'Frost  heaving,  'Pipelines,  Frost,  Heaving, 
Field  tests,  Thawing,  Model  studies,  Calgary,  Insu- 
lation, Simulation,  Spatial  distribution,  Cold  re- 
gions, Frost  protection. 

Several  frost  heave  mitigation  modes  were  studied 
at  the  Calgary,  Canada,  chilled  pipeline  frost  heave 
test  facility.  These  included  deeper  burial  (to  in- 
crease the  pressure  on  the  frost  front  below  the 
pipe)  and  replacement  of  the  silty  soil  around  the 
pipe  with  gravel  for  a  noninsulated  pipe.  Frost 
heave  at  the  deep-burial  section  and  at  the  gravel 
section  was  less  than  the  heave  at  a  control  section. 
Other  pipe  sections  tested  the  effects  of  insulation 
of  the  pipe  on  the  long-term  frost  heave,  as  well  as 
the  effects  of  replacing  the  silt  around  an  insulated 
pipe  with  gravel.  Summer  thawing  of  the  frost 
bulb  around  the  insulated  pipe  results  in  seasonal 
thaw  settlement  of  the  pipe,  thus  reducing  the 
long-term  pipe  heave,  at  least  for  the  warmer 
ground  temperature  environment  at  the  Calgary 
facility.  Thermal  simulations  of  the  frost  bulb 
growth  and  predictions  of  frost  heave  using  the 
segregation  potential  model  agree  well  with  the 
observations.  Recent  excavation  of  two  frost  bulbs 
in  silty  soil  led  to  field  observations  of  the  interior 
of  the  frost  bulbs,  and  subsequent  laboratory  analy- 
sis of  frost  bulb  samples.  Ice  distribution  was 
logged  and  photographed  following  excavation  of 
each  frost  bulb.  (Author's  abstract) 
W89-00389 


RELATIONSHIP  BETWEEN  DELTA-D  AND 
DELTA-18-O  VALUES  OF  FALLING  SNOW 
PARTICLES  FROM  A  SEPARATE  CLOUD, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
A.  Sugimoto,  K.  Higuchi,  and  M.  Kusakabe. 
Tellus  TELLAL,  Vol.  40B,  No.  3,  p  205-213,  June 
1988.  4  fig,  3  tab,  21  ref. 

Descriptors:  'Snow,  'Clouds,  'Deuterium, 
'Oxygen  isotopes,  Precipitation,  Water  vapor, 
Snow  crystals,  Japan,  Isotope  studies,  Sublimation. 

The  relationship  between  delta-D  and  delta- 18-0 
values  (per  mille  deviation  from  SNOW)  was  in- 
vestigated on  falling  snow  particles  from  a  separate 
convective  cloud  collected  at  2  stations  along  a 
moving  cloud  trajectory.  Observations  were  made 
in  1983  in  Hokuriku,  Japan  and  in  1985  and  1986  in 
Hokkaido,  Japan.  The  delta-D  and  delta- 18-0 
values  of  snow  particles  from  a  separate  cloud 
were  linearly  related.  The  values  of  deuterium 
excess  of  observed  delta-D-delta-18-O  lines  were 
much  greater  than  10  and  differed  with  each  case, 
while  the  slope  was  8.5-9.6  in  7  or  9  cases.  Such 
observational  results  indicated  that  falling  snow 
particles  observed  at  both  stations  were  produced 
in  a  cloud  consisting  of  the  air  parcels  containing 
initial  water  vapor  having  the  same  isotopic  com- 
position and  that  there  was  a  possibility  of  kinetic 
effect  in  the  sublimation  process  during  growth  of 
snow  crystals.  (Author's  abstract) 
W89-00406 


SEASONAL  AND  TEMPORAL  CHANGES  OF 
ORGANIC  COMPOUNDS  IN  RAIN  AND 
SNOW, 

Eidgenoessische   Anstalt    fuer   Wasserversorgung. 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primarv  bibliographic  entry  see  Field  5B. 

W89-00429" 


PROGRESS  IN  DEVELOPING  AN  OPER- 
ATIONAL SNOWMELT-RUNOFF  FORECAST 
MODEL  WITH  REMOTE  SENSING  INPUT, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-00891 


CAPACITY  OF  ICE-COVERED  CANALS, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-01177 


PREDICTION  OF  SNOWMELT  RATES  IN  A 
DECIDUOUS  FOREST, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
A.  G.  Price. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 
p  145-157,  June  30,  1988.  3  fig,  3  tab,  9  ref. 

Descriptors:  'Forest  hydrology,  'Water  yield 
forecasting,  'Snowmelt,  'Mathematical  models, 
'Deciduous  forests,  Solar  radiation,  Energy  trans- 
fer. Multivariate  analysis,  Air  temperature. 

A  model  is  presented  for  the  prediction  of  the 
energy  available  for  the  melting  of  snow  in  a 
deciduous  forest.  The  turbulent  exchanges  sensible 
and  latent  heat  can  be  estimated  using  physically 
based  equations,  but  are  small  at  the  forest  floor, 
accounting  typically  for  less  than  10%  of  daily 
melt  totals,  largely  because  of  the  much  reduced 
wind  speed  within  the  forest.  Net  allwave  radiative 
energy  flux  density  alone  is  a  good  predictor  of 
snowmelt  rates.  Physical  modelling  of  net  allwave 
radiative  energy  flux  density  is  not  operationally 
possible,  and  the  simple  regression  of  the  net  all- 
wave  radiative  energy  flux  density  on  solar  energy 
flux,  a  technique  used  with  success  in  some  circum- 
stances, is  shown  to  be  inappropriate  in  a  forest 
during  snowmelt.  A  multivariate  model  using  two 
commonly  available  variables-solar  energy  flux 
and  air  temperature  in  the  forest-explains  over 
three  quarters  of  the  variance  of  the  net  allwave 
radiative  energy  flux  density.  (Author's  abstract) 
W89-01203 


VERTICALLY  INTEGRATED  SNOW/ICE 
MODEL  OVER  LAND/SEA  FOR  CLIMATE 
MODELS:  1.  DEVELOPMENT, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 
Planetary  Sciences. 

B.  U.  Neeman,  J.  H.  Joseph,  and  G.  Ohring. 
Journal  of  Geophysical   Research  (D)  JGRDE3, 
Vol.  93,  No.  4,  p  3663-3675,  April  29,  1988.  10  fig, 
2  tab,  25  ref,  append. 

Descriptors:  'Snow,  'Ice,  'Climatology,  'Model 
studies,  'Sea  ice,  Climate  models,  Precipitation, 
Mathematical  models. 

Sea  ice/snow  and  land  snow  models  were  devel- 
oped using  a  vertically  integrated  formulation 
(VIF).  The  VIF  model  has  the  capability  of  simu- 
lating the  nonlinear  effects  of  heat  storage  and 
transfer  through  the  layers  of  snow  and  ice,  which 
are  felt  particularly  in  spring  and  fall,  yet  this  is 
achieved  without  resorting  to  the  addition  of 
layers  to  the  numerical  scheme.  For  comparison,  a 
stable  multilayer  model  is  developed  and  tested.  It 
was  demonstrated  that  the  VIF  shares  the  accura- 
cy of  the  multilayer  formulation,  and  at  the  same 
time  benefits  from  computational  flexibility  typical 
of  linear  formulations.  The  validity  of  the  VIF 
assumptions  and  their  parameter  dependence  were 
analyzed  using  an  analytically  solvable  example.  It 
is  suggested  that  the  VIF  model  may  be  specifical- 
ly suitable  for  the  implementation  in  a  variety  of 
climate  models  and  general  circulation  models.  A 
simple  parameterization  is  applied  to  include  sea- 
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SOnal  and  latitudinal  changes  in  the  heat  flux  from 
the  mixed  layer  to  the  ice  layer.  This  flux,  though 
small  in  magnitude  on  an  annual  and  latitudinal 
average,  has  an  important  influence  on  the  ice 
thickness  and  its  seasonal  cycle  and  was  taken  as  a 
constant  in  previous  sea  ice  modeling.  Latitudinal 
dynamical  sea  ice  transport  is  also  included  in  a 
simple  parameterized  form.  (See  also  W89-01261) 
(Author's  abstract) 
W89-01260 


VERTICALLY  INTEGRATED  SNOW/ICE 
MODEL  OVER  LAND/SEA  FOR  CLIMATE 
MODELS:  2.  IMPACT  ON  ORBITAL  CHANGE 
EXPERIMENTS, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 
Planetary  Sciences. 

B.  U.  Neeman,  J.  H.  Joseph,  and  G.  Ohring. 
Journal  of  Geophysical   Research  (D)  JGRDE3, 
Vol.  93,  No.  4.  p  3677-3695,  April  20,  1988.  13  fig, 
6  tab,  55  ref. 

Descriptors:  *Climatology,  *Snow,  *Ice,  'Sea  ice, 
*Model  studies,  'Seasonal  variation,  Precipitation, 
Thermal  capacity,  Milankovitch  Theory,  Mathe- 
matical studies. 

The  vertically  integrated  formulation  (VIF)  sea 
ice/snow  and  land  snow  models  were  implemented 
in  a  seasonal  dynamic  zonally  averaged  climate 
model.  The  simulation  of  the  seasonal  cycle  of  the 
present  climate  is  compared  to  climatological  data 
and  to  results  of  other  models.  The  addition  of  ice/ 
snow  had  interesting  consequences  for  the  relative 
dominance  of  the  opposing  winter  and  summer 
effects  of  variations  in  the  Earth's  orbital  elements. 
In  response  to  a  change  between  extreme  high  and 
low  summer  insolation  orbits,  it  was  found  that  for 
sea  ice  (but  not  land  snow)  the  winter  orbital 
change  dominates  over  the  opposite  summer 
change,  causing  sea  ice  shifts  which  are  contrary  to 
the  direction  predicted  by  the  Milankovitch 
theory.  This  is  explained  by  the  orbitally  induced 
changes  in  the  length  of  the  seasons,  causing  inso- 
lation anomalies  that  peak  at  high  latitudes  in  Oc- 
tober and  March,  coupled  with  the  lag  effect  of  sea 
ice  accretion/melting/heat  storage,  large  thermal 
capacity  of  sea  water,  and  sea  ice  area-thermal 
inertia  feedback  On  the  other  hand,  for  snow  over 
land  the  shorter  but  more  pronounced  summer 
orbital  change  dominates,  causing  shifts  in  the 
region  of  positive  annual  snow  budgets  that  agree 
in  direction  with  the  Milankovitch  theory,  (see  also 
W89-01260)  (Author's  abstract) 
W89-01261 


2D.  Evaporation  and  Transpiration 

EVAPOTRANSPIRATION  OF  A  WILLOW 
CARR  IN  SUMMER, 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept.  of 

Hydrobotany. 

K.  Priban.  and  J  P.  Ondok. 

Aquatic  Botany  AQBODS,  Vol.  25,  No.  2,  p  203- 

216,  September  1986.  5  fig,  2  tab,  24  ref. 

Descriptors:  *Evapotranspiration,  *Wetlands, 
♦Marshes,  *Willow  trees,  Bowen  ratio,  Marsh 
plants,  Air  circulation,  Comparison  studies. 

The  daily  course  of  evapotranspiration  (E)  in  a 
willow  carr  (stand  of  Salix  cinerea  and  S.  pentan- 
dra)  was  calculated  from  meteorological  data  for  3 
months  (July-September  1983)  by  the  Bowen-ratio 
method,  and  compared  with  evapotranspiration  of 
the  surrounding  sedge-grass  marsh  (Carex  gracilis, 
Calmagrostis  canescens,  and  Glyceria  maxima) 
evaluated  in  the  previous  years  by  the  same 
method.  A  considerable  difference  was  found  only 
for  July,  which  was  extremely  hot  in  1983.  The 
daily  average  E  was  4.8,  3.2,  and  2.4  mm  per  day, 
in  July,  August,  and  September,  respectively.  The 
enhancement  or  reduction  of  E  under  non-neutral 
air  stability  conditions  were  less  than  10%  of  E 
under  stable-air  conditions.  Calculation  of  E  for 
non-neutral  air  stratification  is  discussed.  (Author's 
abstract) 
W89-00125 


ESTIMATION  OF  BARE  SOIL  EVAPORATION 
FROM  AIRBORNE  MEASUREMENTS, 

Centre  de  Recherches  en  Physique  de  I'Environne- 

ment,  Issy-les-Moulineaux  (France). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00352 


EVAPORATION  FROM  MACKENZIE  DELTA 
LAKES,  N.W.T.,  CANADA, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

P.  Marsh,  and  S.  C.  Bigras. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  20, 

No.  2,  p  220-229,  May  1988.  4  fig,  5  tab,  34  ref. 

Descriptors:  'Evaporation,  *Lakes,  *Lake  evapo- 
ration, 'Microclimatology,  'Hydrologic  budget, 
Floods,  Runoff,  Mackenzie  River,  Hydrologic 
cycle. 

Evaporation  is  an  important  component  of  the 
water  balance  of  lakes  in  the  Mackenzie  Delta,  but 
the  amount  of  summer  evaporation  in  this  area  is 
not  well  known.  A  microclimatologic  and  water 
balance  study  conducted  over  a  5-yr  period  dem- 
onstrated that  lake  evaporation  ranged  from  200  to 
387  mm  per  summer.  Evaporation  was  always 
greater  than  summer  precipitation  and  in  some 
cases  greater  than  annual  precipitation.  Measured 
evaporation  varied  significantly  from  lake  to  lake 
and  was  considerably  different  from  that  given  in 
standard  maps  of  evaporation  over  northern 
Canada.  Since  these  delta  lakes  receive  little  runoff 
from  the  surrounding  basin,  lakes  that  are  not 
flooded  by  the  Mackenzie  River  experience  gradu- 
ally decreasing  water  levels.  Given  sufficient  time 
between  flooding  events,  these  lakes  will  complete- 
ly dry  up.  This  has  important  implications  for  the 
effect  of  flow  regulation  on  the  hydrology  of  lakes 
in  the  Mackenzie  Delta.  (Author's  abstract) 
W89-00438 


ANALYSES  OF  EQUATIONS  FOR  FREE 
WATER  EVAPORATION  ESTIMATES, 

Wyoming  Univ.,  Laramie.  Dept.  of  Agricultural 

Engineering. 

K.  Warnaka,  and  L.  Pochop. 

Water  Resources  Research   WRERAO.  Vol.   24, 

No.  7,  p  979-984,  July  1988.  7  tab,  17  ref. 

Descriptors:  'Mathematical  analysis,  *Free  water 
evaporation,  'Evaporation,  Statistics,  Comparison 
studies,  Mathematical  equations,  Temperature,  Ra- 
diation, Wind,  Humidity,  Wyoming,  Regression 
analysis.  Evaporation  pans. 

A  comparison  of  six  equations  that  estimate  free 
water  evaporation  using  climatological  data  shows 
that  the  equations  vary  greatly  in  their  ability  to 
define  the  magnitude  and  variability  of  evapora- 
tion. The  equations  compared  included  the  Kohler- 
Nordeneson-Fox,  Kohler-Parmele,  Linacre,  Priest- 
ly-Taylor, Stewart-Rouse,  and  deBruin,  which 
range  from  equations  requiring  only  temperature 
data  to  those  requiring  temperature,  radiation, 
wind,  and  humidity.  Several  years  of  monthly  esti- 
mates for  May  through  September  were  made  at 
two  locations  in  Wyoming  using  each  of  the  six 
equations.  Means  and  standard  deviations  of  the 
monthly  data  were  calculated  and  t-tests  and  re- 
gressions comparing  the  data  from  the  various 
equations  and  against  pan  data  were  performed. 
(Author's  abstract) 
W89-00705 


DETERMINATION  OF  WATER  USE  EFFI- 
CIENCY OF  VELD  IN  THE  CENTRAL 
ORANGE  FREE  STATE  FROM  EVAPOTRAN- 
SPIRATION MEASUREMENTS  (BEPALING 
VAN  WATERVERBRUIKSDOELTREFFEND- 
HEID  VAN  VELD  IN  DIE  SENTRALE 
ORANJE-VRYSTAAT  VANAF  EVAPOTRAN- 
SPIRASIEMETINGS), 

Orange    Free   State   Univ.,    Bloemfontein    (South 
Africa). 
H.  A.  Snyman. 

Water  SA,  Vol.  14,  No.  3,  p  153-158,  July  1988.  1 
fig,  2  tab,  17  ref.  English  summary. 


Streamflow  and  Runoff — Group  2E 

Descriptors:  'Lysimeters,  'Water  use  efficiency, 
'Succession,  'Evapotranspiration,  'South  Africa, 
Veld,  Evaportation,  Transpiration,  Statistics 

Hydraulic  non-floating  lysimeters  were  used  to 
determine  evapotranspiration  and  water  use  effi- 
ciency of  veld  in  different  successional  stages  over 
a  four-year  period.  The  mean  yearly  evapotranspir- 
ation from  the  climax,  subclimax  and  pioneer  com- 
munities were  614.95  mm;  603.58  mm;  and  557.15 
mm,  respectively.  On  average,  daily  evapotranspir- 
ation from  climax,  subclimax  and  pioneer  commu- 
nities was  1.73  mm;  1.71  mm;  and  1.55  mm,  respec- 
tively. Measured  evaporation  from  bare  soil  lysi- 
meters was  31.6%  less  than  evapotranspiration 
from  climax  grass  community.  Statistically  signifi- 
cant differences  (P  <  0,01)  in  water  use  efficiency 
between  the  climax,  subclimax  and  pioneer  com- 
munities were  recorded,  with  averages  of  2.6830 
kg/ha  and  0.9339  kg/ha  above-ground  by  dry 
matter  accumulation  for  each  mm  of  water  evapo- 
transpired.  (Author's  abstract) 
W89-00934 


DOES        TRANSPIRATION        LIMIT        THE 
GROWTH  OF  VEGETATION  OR  VICE  VERSA, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  21. 
W89-01013 


COMPOSITE  METHOD  FOR  ESTIMATING 
ANNUAL  ACTUAL  EVAPOTRANSPIRATION, 

General  Hydrological  Station  of  Liaoning  Prov- 
ince, Shenyang  (China). 
Y.  Hsuen-Chun. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  4,  p  345-356,  August  1988.  6  tab,  7  ref. 

Descriptors:  'Model  studies,  'Evapotranspiration, 
•Computer  models,  'China,  'Mathematical 
models,  Estimating,  Water  loss. 

A  mathematical  model  for  estimating  annual  actual 
evapotranspiration  was  formulated  and  its  parame- 
ter estimation  methods  are  described.  These  in- 
clude the  use  of  pan  data  or  climatic  data;  the 
selection  depends  on  the  availability  of  data.  The 
acceptable  accuracy  of  the  model  is  demonstrated. 
The  model  can  be  applied  to  various  areas  in  China 
where  there  is  comparable  terrain  and  range  of 
forest  coverage.  The  model  is  particularly  useful 
for  estimating  water  losses  from  ungauged  catch- 
ments. (Author's  abstract) 
W89-01141 


2E.  Streamflow  and  Runoff 


EFFECTS  OF  RIVER  DISCHARGE  AND  VER- 
TICAL CIRCULATION  ON  AQUATIC  PRI- 
MARY PRODUCTION  IN  A  TURBID  LOUISI- 
ANA (USA)  ESTUARY, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00005 


SPATIAL  AND  TEMPORAL  VARIABILITY  OF 
THE  INDEX  OF  BIOTIC  INTEGRITY  IN 
THREE  MIDWESTERN  STREAMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of 
Ecology,  Ethology  and  Evolution. 
J.  R.  Karr,  P.  R.  Yant,  and  K.  D.  Fausch. 
Transactions  of  the  American  Fisheries  Society 
TAFSA,  I  Vol.  116,  No.  1,  p  1-11,  January  1987.  5 
fig,  4  tab,  30  ref.  U.S.  Environmental  Protection 
Agency  Grants  G005103,  G005140,  68-01-3584. 
R806391,  CR-807677,  and  CR-8 10745),  Water  Re- 
sources Center  of  the  University  of  Illinois  Grant 
A-093-ILL,  Illinois  Institute  of  Natural  Resources 
Grant  20.113 

Descriptors:  'Streams,  'Aquatic  habitats,  'Agri- 
cultural watersheds,  'Index  of  biotic  integrity, 
'Water  quality,  'Fish  populations.  Spatial  distribu- 
tion, Temporal  distribution,  Soil  conservation. 
Water     conservation,     Watershed     management. 
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Water  quality  control.  Lotic  environment,  Illinois. 
Indiana. 

The  index  of  biotic  integrity  (IBI)  has  been  used  to 
assess  the  biological  quality  of  flowing  water  sys- 
tems in  areas  throughout  the  United  States.  Yet, 
only  rarely  has  biotic  integrity  been  related  to 
independent  measures  of  water  or  habitat  quality. 
It  is  shown  that  the  IBI  ranks  sites  similarly  in  2 
Illinois  watersheds  where  conditions  remained  rel- 
atively stable  during  3  years  of  sampling.  Further, 
rankings  among  sites  conform  to  prior  assessments 
of  site  quality  based  on  habitat  and  water  quality. 
Neither  a  species  diversity  index  nor  any  of  the 
individual  metrics  that  constitute  IBI  performed  as 
consistently  at  ranking  sites  as  did  the  IBI.  Sam- 
pling should  be  conducted  during  early  summer  to 
reduce  variation  due  to  seasonal  Fish  migration  and 
fall  recruitment  of  young-of-the-year  fish.  In  an 
Indiana  watershed  subject  to  extensive  conserva- 
tion planning,  the  IBI  reflects  known  habitat  and 
water  quality  perturbations  of  both  natural  and 
anthropogenic  origin.  Little  or  no  improvement  in 
biotic  integrity  was  detected  following  implemen- 
tation of  numerous  soil  and  water  conservation 
practices.  (Author's  abstract) 
W89-00026 


INFLUENCE  OF  TEMPERATURE  ON  MICRO- 
HABITAT  CHOICE  BY  FISHES  IN  A  CALI- 
FORNIA STREAM, 

California   Univ..    Davis.    Dept.    of  Wildlife   and 

Fisheries  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00027 


TUMOR  FREQUENCIES  AND  CONTAMI- 
NANT CONCENTRATIONS  IN  BROWN  BULL- 
HEADS FROM  AN  INDUSTRIALIZED  RIVER 
AND  A  RECREATIONAL  LAKE, 

National  Fisheries  Contaminant  Research  Center, 

Columbus,  OH.  Field  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00028 


LONGITUDINAL  CHANGES  IN  FISH  ASSEM- 
BLAGES AND  WATER  QUALITY  IN  THE  WIL- 
LAMETTE RIVER,  OREGON, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00029 


REGULARITIES    IN    THE    FORMATION    OF 
CURVED  CHANNELS, 

For  primary  bibliographic  entry  see  Field  2J. 
W 89-00041 


EFFECT  OF  RUNOFF  VARIABILITY  ON  DE- 
FORMATION OF  ERODIBLE  CHANNELS 
NEAR  STRUCTURES, 

For  primary  bibliographic  entry  see  Field  2J. 

W89-0O072 


EFFECT  OF  A  HEATED  WASTEWATER  DIS- 
CHARGE UPON  RIVER  PROTOZOAN  SPE- 
CIES POOL  VARIABILITY  THROUGH  TIME 
AND  SPACE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept  of  Biology. 

I    il  primary  bibliographic  entry  see  Field  5C. 
W89-OO077 


DEVELOPMENT  OF  MICROORGANISMS  ON 

THE  BACKGROUND  OF  ORGANIC  MATTER 

IN  FOREST  ECOSYSTEM  WATERS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00080 


solubilities  of  trace  copper  and 
i.f:ad  species  and  the  complexing  ca- 
PA(  I  I  V  OF  river  water  in  the  LINGGI 
river  basin, 

Pertanian     Malaysia    Univ.,     Serdang.     Dept.    of 


Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W 89-00084 


BIOMASS  AND  NUTRITIVE  POTENTIAL  OF 
VALLISNERIA  AMERICANA  MICHX  IN 
NAVIGATION  POOL  9  OF  THE  UPPER  MIS- 
SISSIPPI RIVER, 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00093 


BIOMASS  PRODUCTION  AND  NUTRIENT 
CYCLING  IN  AQUATIC  MACROPHYTE  COM- 
MUNITIES OF  THE  CHOWAN  RIVER, 
NORTH  CAROLINA, 

East   Carolina   Univ.,   Greenville,    NC.    Dept.   of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W 89-00097 


HIGH  RATES  OF  PRODUCTION  AND  MOR- 
TALITY OF  SUBMERGED  SPARGANIUM 
EMERSUM  REHMAN  DURING  ITS  SHORT 
GROWTH  SEASON  IN  A  EUTROPHIC 
DANISH  STREAM, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 
Ferskvands-Biologiske  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00099 


EFFECTS  OF  GRAZERS  AND  LIGHT  PENE- 
TRATION ON  THE  SURVIVAL  OF  TRANS- 
PLANTS OF  VALLISNERIA  AMERICANA 
MICHX  IN  THE  TIDAL  POTOMAC  RIVER, 
MARYLAND, 

Geological  Survey,  Reston,  VA. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-00 108 


SCANNING  ELECTRON  MICROSCOPY  OF 
BACTERIA  AND  DIATOMS  ATTACHED  TO  A 
SUBMERGED  MACROPHYTE  IN  AN  IN- 
CREASINGLY POLLUTED  STREAM, 

Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst. 

fuer  Bodenkunde  und  Standortslehre. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00132 


OXYGEN  BUDGET  OF  A  RIVER  IN  SUB- 
MERGED MACROPHYTES  (RIVER  ZSCHO- 
PAU  IN  THE  SOUTH  OF  THE  GDR), 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 

tion  Wasserwesen. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00137 


WATER    QUALITY    OF    THE    TISZA    RIVER 
AND  THE  ALPAR  BACKWATER, 

Csongrad  County  Public  Health  Station,  Szeged 

(Hungary). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00143 


SEASONAL  CHANGES  OF  PHYTOPLANKTON 
IN  THE  BACKWATER  BOKROS, 

Lower-Tisza    District    Water    Authority,    Szeged 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00147 


RIVER  EMS:  PROCESSES  AFFECTING  THE 
BEHAVIOUR  OF  METALS  AND  ORGANOCH- 
LORINES  DURING  ESTUARINE  MIXING, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00149 


EFFECT  OF  THE  HYDROLOGICAL  REGIME 
ON  PRIMARY  PRODUCTION  IN  THE  MAIN 
STREAM  AND  THE  SIDE  ARMS  OF  THE 
RIVER  DANUBE, 

Laboratorium  Rybarstva  a  Hydrobiologie,  Bratis- 


lava (Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00162' 


INTERACTION  OF  SOME  ENVIRONMENTAL 
FACTORS  IN  THE  DANUBE  DELTA  ON  THE 
DELIMITATION  OF  THE  VITAL  SPACE  OC- 
CUPIED BY  THE  REED,  MACE  REED  AND 
SEDGE  CENOSES  (DIE  EINWIRKUNG  EIN- 
IGER  UMWELTFAKTOREN  DES  DONAUDEL- 
TAS  AUF  DIE  ABGRENZUNG  DES  LEBENS- 
RAUMES  VON  SCHILF-,  ROHRKOLBEN- 
UND  SEGGENGESELLSCHAFTEN), 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00163 


SOME  HYDROCHEMICAL,  HYDROBIOLOGI- 
CAL,  AND  ICHTHYOLOGICAL  FEATURES  OF 
YUGOSLAV  PART  OF  THE  DANUBE  LAST- 
ING FOR  SEVERAL  YEARS  (EINIGE  HYDRO- 
CHEMISCHE,  HYDROBIOLOGISCHE  UND 
ICHTHYOLOGISCHE  EIGENSCHAFTEN  DER 
JUGOSLAWISCHEN  DONAUSTRECKE  IN 
MEHRJAHRIGEM  ZEITRAUM), 
Institute  for  Biological  Research,  Belgrade  (Yugo- 
slavia). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00165 


STRUCTURE  OF  MACROBENTHIC  BIOMASS 
IN  THE  GRAVEL  BED  OF  THE  PRE-ALPINE 
LOISACH  RIVER  (DIE  STRUKTUR  DER  MAK- 
ROBENTHISCHEN     BIOMASSE    IN    EINEM 
VORALPINEN     SCHOTTERBETT     AM     BEI- 
SPIEL  DER  MITTLEREN  LOISACH), 
Bayerische    Landesanstalt    fuer   Wasserforschung, 
Munich  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-00 167 


PHYTOPLANKTON    STUDIES    OF    SLOWLY 

RUNNING  WATERS:  RIVERS  DANUBE  AND 

VILS  (PHYTOPLANKTONSTUDIEN  AN  LAN- 

GAMFLIESSENDEN     GEWASSERN:     DONAU 

UND  VILS), 

Ministerium  fuer  Wirtschaft,  Mittelstand  und  Ver- 

kehr   des   Landes   Nordrhein-Westfalen,   Duessel- 

dorf  (Germany,  F.R.). 

C.  Steinberg,  B.  Heindel,  R.  Tille-Backhaus,  and 

R.  Klee. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  68,  No.  3/4,  p  437-456,  May  1987.  7  fig,  1  tab, 

43  ref.  English  summary. 

Descriptors:  *Rivers,  'Danube  River,  'Bavaria, 
♦Phytoplankton,  Cyanophyta,  Diatoms,  Nutrients, 
Species  composition,  Vils  River. 

Phytoplankton  studies  were  carried  out  in  the  reg- 
ulated rivers  Danube  and  Vils,  Bavaria.  Both 
rivers  are  considerably  loaded  with  nutrients.  Spe- 
cial reference  is  given  to  centric  diatoms  which 
form  the  dominating  group  of  phytoplankters. 
Among  these  there  appears  to  exist  at  least  two 
taxa,  Cyclostephanos  dubius  and  Skeletonema  po- 
tamos,  which  are  favored  in  their  growth  by  river 
regulation  measures.  Although  cyanobacteria  are 
present  in  the  regulated  Danube,  they  do  not  domi- 
nate in  the  autotrophic  plankton,  perhaps  because 
of  the  limited  metabolic  flexibility  of  the  cyanobac- 
teria which  prevents  adaptation  to  rapidly  chang- 
ing chemical  and  physical  environmental  condi- 
tions that  occur  even  in  regulated  streams  rather 
than  in  lakes.  (Sand-PTT) 
W89-00172 


DETECTION  AND  ENUMERATION  OF  AC- 
TINOMYCETES  IN  THE  AUSTRIAN  PART  OF 
THE  DANUBE  BY  MEANS  OF  SELECTIVE 
MEMBRANE  FILTRATION  METHODS  TO- 
GETHER WITH  SOME  OTHER  BACTERIO- 
LOGICAL PARAMETERS  (NACHWEIS  UND 
VORKOMMEN  VON  ACTINOMYCETEN  IN 
DER  OSTERREICHISCHEN  DONAU  MITTELS 
SELEKTIVER  MEMBRANFILTERVERFAH- 
REN,  ZUSAMMEN  MIT  EINIGEN  ANDEREN 
BAKTERIOLOGISCHEN  PARAMETERS, 
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Bundesanstalt  fuer  Wasserguete,  Vienna  (Austria). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-O0174' 


DIEL  AND  SEASONAL  CARBON  BUDGETS  IN 
TWO  COLD  SPRING  ECOSYSTEMS, 

Idaho  Div  of  Environment.  Pocatello. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00177 


BENTHIC  CYANOPHYTE  ASSOCIATIONS  IN 

STREAMS  AND  LAKES  (BENTHISCHE  CYAN- 

OPHYTEN-GEMEINSCHAFTEN   IN   BACHEN 

UND  SEEN), 

Oesterreichische    Akademie    der    Wissenschaften. 

Vienna.  Biologische  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00184 


RIVER  IMPROVEMENT  PLANNING  FOR 
FLOOD  PROTECTION  IN  THE  KISO  RIVER 
BASIN  UNTIL  THE  MEIJI  ERA,  (IN  JAPA- 
NESE), 

Nagoya  Inst,  of  Tech.  (Japan).  Faculty  of  Technol- 
ogy- 

For  primary  bibliographic  entry  see  Field  4A. 
W89-00204 


INHABITANTS'  LIFE  IN  THE  LOWLAND  OF 
THE  KISO,  NAGARA  AND  IBI  RIVERS,  (IN 
JAPANESE), 

Tokai  Univ.,  Hiratsuka  (Japan). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-00205 


NUTRIENT  LEVELS  AND  THE  DEVELOP- 
MENT OF  DIATOM  AND  BLUE-GREEN 
BLOOMS  IN  A  SHALLOW  AUSTRALIAN  ES- 
TUARY, 

Western    Australia    Univ.,    Nedlands.     Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00211 


ROTIFERS  OF  WARRI  RIVER,  NIGERIA, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00222 


EFFECTS  OF  INCREASING  SALINITY  ON  A 
CYANOBACTERIA  BLOOM  IN  THE  POTO- 
MAC RIVER  ESTUARY, 

Academy    of   Natural    Sciences   of   Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00231 


SPECIES  DIVERSITY  OF  ALGAL  FLORA  IN 
VISHWAMITRI  RIVER,  BARODA  (INDIA), 

S.S.V.P.    Santha's   Science   Coll.,    Dhule   (India). 

P.G.  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-O0234 


EFFECT  OF  WITOBELSKIE  AND  LODZKO- 
DYMACZEWSKIE  LAKES  ON  PHYTOPLANK- 
TON  OF  SAMICA  STESZEWSKA  RIVER, 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Dept. 

of  Hydrobiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00247 


IMPACTS  OF  NAVIGATION  ON  RIVERINE 
FISH  PRODUCTION  IN  THE  UNITED 
STATES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  6G 
W89-00248 


FISH  PRODUCTION  IN  THE  KANAWHA 
RIVER  AND  ITS  RELATION  TO  BARGE 
TRAFFIC, 

Virginia  Polytechnic  Inst  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  6G. 
W89-00249 


INFLUENCE  OF  THE  VISTULA  RIVER  ON 
DISTRIBUTION  OF  226RA  IN  THE  GDANSK 
BAY, 

Polish    Academy    of    Sciences,    Sopot.    Inst,    of 

Oceanology. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-00250 


CHEMICAL  MECHANISMS  OF  HEAVY 
METAL  TRANSPORT  IN  WATERS  OF  MALA 
PANEW  AND  BRYNICA  RIVERS  (SILESIA, 
POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00251 


EFFECT  OF  DRAINAGE  BASIN  ON  HEAVY 
METAL  CONCENTRATIONS  IN  STREAM 
WATERS  IN  THE  NIEPOLOMICE  FOREST, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00260 


FACTORS  FORMING  THE  LEVEL  AND  DY- 
NAMICS OF  NUTRIENT  RUNOFF  FROM  AN 
AGRICULTURAL  WATERSHED, 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00261 


SUSCEPTIBILITY  OF  YOUNG-OF-THE-YEAR 
FISHES  TO  DOWNSTREAM  DISPLACEMENT 
BY  FLOODING, 

Oklahoma  Univ.,  Norman.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00295 


NUTRIENT  AND  LIGHT  LIMITATION  OF 
ALGAE  IN  TWO  NORTHERN  CALIFORNIA 
STREAMS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00296 


URBAN  RUNOFF  SIMULATION  MODEL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 
A.  Garcia,  and  W.  P.  James. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  4,  p  399- 
413,   July    1988.   8   fig,    I    tab,   20  ref,   2  append. 

Descriptors:  "Urban  runoff,  "Simulation  analysis, 
♦Model  studies,  *Rainfall-runoff  relationships, 
Flow  profiles,  Hydrologic  models.  Model  studies, 
Mathematical  models.  Urbanization,  Hydrographs, 
Urban  hydrology,  Unit  hydrographs,  Kinematic 
wave  theory. 

A  study  was  conducted  to  determine  the  sensitivity 
of  the  unit  hydrograph  to  the  effects  of  the  urban- 
ization process  was  conducted.  The  overland  flow 
parameter  that  defines  the  degree  of  urbanization 
in  an  urban  watershed  is  the  percentage  of  the  total 
watershed  area  that  is  impervious.  Furthermore, 
the  parameter  which  defines  the  degree  of  urban- 
ization in  the  channelized  flow  portion  of  a  water- 
shed is  the  channel  roughness  coefficient.  Several 
rainfall-runoff  simulations  were  conducted  to  de- 
termine the  hydrologic  response  of  the  unit  hydro- 
graph  to  the  impact  of  urbanization.  A  hydrologic 
model  was  formulated  for  an  urban  catchment 
located  at  Houston.  Texas,  using  the  kinematic 
wave  model  developed  by  the  Hydrologic  Engi- 


Streamflow  and  Runoff — Group  2E 

neering  Center  (HEC).  The  model  was  used  to 
simulate  various  degree  of  urbanization  by  allow- 
ing the  percentage  of  watershed  imperviousness 
and  the  channel  roughness  coefficient  to  vary  from 
simulation  to  simulation.  A  system  of  regression 
equations  was  developed  to  quantify  the  impact  of 
urbanization  on  the  unit  hydrograph.  The  equa- 
tions were  incorporated  into  the  A  and  M  Water- 
shed Model  and  verified  by  modeling  three  test 
watersheds.  Results  of  the  study  indicate  that:  (1) 
The  percentage  impervious  area  and  average  chan- 
nel Manning  n  value  are  valid  parameters  for  esti- 
mating the  effect  of  urbanization  on  the  runoff 
characteristics  of  the  watershed;  (2)  The  unit  hy- 
drograph concept  can  be  applied  to  small  urban 
watersheds;  (3)  The  unit  hydrograph  peaking  fac- 
tors, when  applied  to  the  two-parameter  gamma 
function,  rural  unit  hydrograph,  gave  reasonable 
results  for  runoff  simulation  in  urban  areas;  and  (4) 
Results  of  the  study  indicate  that  additional  re- 
search is  necessary  to  more  accurately  estimate  the 
runoff  volume  more  accurately.  (Lantz-PTT) 
W89-00301 


MULTICRITERION      STORMWATER      MAN- 
AGEMENT METHODS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-00302 


REGRESSION  ESTIMATES  FOR  TOPOLOGI- 
CAL-HYDROGRAPH  INPUT, 

Geological  Survey,  Denver,  CO. 
M.  R.  Karlinger,  D.  P.  Guertin,  and  B.  M. 
Troutman. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWRMD5,  Vol.  114,  No.  4,  p  446-456,  July 
1988.  7  tab,  13  ref,  3  append. 

Descriptors:  'Unit  hydrographs,  *Rainfall-runoff 
relationships,  "Celerity,  "Flood  hydrographs, 
"Flood  waves,  Regression  analysis,  Hydrographs, 
Wyoming,  Catchment  areas,  Model  studies,  Chan- 
nels, Slopes,  Flood  peak. 

Physiographic,  hydrologic,  and  rainfall  data  from 
18  small  drainage  basins  in  semiarid,  central  Wyo- 
ming were  used  to  calibrate  topological,  unit-hy- 
drograph  models  for  celerity,  the  average  rate  of 
travel  of  a  flood  wave  through  the  basin.  The  data 
set  consisted  of  basin  characteristics  and  hydrolog- 
ic data  for  the  18  basins  and  rainfall  data  for  68 
storms.  Calibrated  values  of  celerity  and  peak  dis- 
charges subsequently  were  regressed  as  a  function 
of  the  basin  characteristics  and  excess  rainfall 
volume.  Predicted  values  obtained  in  this  way  can 
be  used  as  input  for  estimating  hydrographs  in 
ungaged  basins.  The  regression  models  included 
ordinary  least-squares  and  seemingly  unrelated  re- 
gression. This  seemingly  unrelated  regression 
model  jointly  estimated  the  celerity  and  peak  dis- 
charge. Results  indicate  that  a  regional  regression 
of  celerity  on  physical  basin  characteristics  of  mag- 
nitude, mean  link  lengths  of  stream  channels,  and 
channel  slope  can  explain  67%  of  the  variability  in 
celerity  between  basins  In  addition,  when  excess 
rainfall  volume  is  available,  peak-discharge  regres- 
sion has  more  than  90%  explained  variation.  Be- 
cause of  the  interdependence  between  celerity  and 
peak  discharge,  explained  variation  in  both  regres- 
sions, considered  as  a  system  of  equations,  is  in- 
creased substantially  as  indicated  by  the  decrease 
of  standard  error  in  model  parameters.  (Lantz- 
PTT) 
W89-00304 


UNIONID  (MOLLUSCA:BIVALVIA)  FAUNA 
OF  THE  SHENANGO  RIVER  IN  MERCER 
COUNTY,  PENNSYLVANIA, 

Pennsylvania      State      Univ.      Shenango     Valley 

Campus,  Sharon. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00312 


MICROHABITAT  USE  BY  AN  ASSEMBLAGE 
OF  CALIFORNIA  STREAM  FISHES:  DEVEL- 
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OHM.    CRITERIA    FOR    INSTREAM    FLOW 
1)1  DOMINATIONS, 

California    Univ.,    Da\is     Dept     of  Wildlife   and 
Fisheries  Biology. 

Foi    primary    bibliographic    entry    see    Field    6D. 
0319 


RELATIONS  BETWEEN  HABITAT  VARIA- 
BLES AND  CHANNEL  CATFISH  POPULA- 
TIONS IN  PRAIRIE  STREAMS, 

Oklahoma    Cooperative    Fishery    Research    Unit, 

Stillwater. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00325 


RUNOFF  GENERATION  IN  A  PLOUGH- 
DRAINED  PEAT  BOG  IN  SOUTHERN  SCOT- 
LAND, 

Centra  de  Estudos  de  Pedologia,  Lisbon  (Portu- 
gal). 

For  primary  bibliographic  entry  see  Field  4C. 
W89-00345 


SEDIMENT     DELIVERY     IN     A     SEMI-ARID 
COASTAL  STREAM, 

San  Diego  State  Univ..  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-00346 


EFFECT  OF  LOGGING  AND  REGENERATION 
ON  GROUNDWATER,  STREAMFLOW  AND 
STREAM  SALINITY  IN  THE  SOUTHERN 
FOREST  OF  WESTERN  AUSTRALIA, 

Water  Authority  of  Western  Australia,  Perth. 
For  primary  bibliographic  entry  see  Field  4C. 
W 89-003 50 


LOCATION-INVARIANT  PLOTTING  POSI- 
TIONS FOR  PWM  ESTIMATION  OF  THE  PA- 
RAMETERS OF  THE  GEV  DISTRIBUTION, 

Saint  Andrews  Univ.  (Scotland).  School  of  Mathe- 
matical Sciences. 
C.  D.  Sinclair,  and  M.  I.  Ahmad. 
Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 
p  271-279,  May  30,  1988.  9  tab,  10  ref. 

Descriptors:  'Mathematical  models.  'Probability 
weighted  moments.  'Plotting  positions,  'Probabili- 
ty distribution,  'Flood  frequency,  'Flood  forecast- 
ing, Factor  analysis,  Hydrologic  models,  Flood 
data. 

I.ocation-invariance  is  introduced  in  the  context  of 
use  of  plotting  positions  in  estimating,  by  the 
method  of  probability  weighted  moments  (PWM), 
the  parameters  of  the  General  Extreme  Value 
(GEV)  distribution  for  flood  frequency  data.  It  is 
demonstrated  that  this  is  an  important  factor  that 
should  be  taken  into  account  in  the  selection  of  an 
appropriate  plotting  position,  since  otherwise  the 
estimate  of  shape  parameter  may  not  be  independ- 
ent of  location.  A  location-invariant  plotting  posi- 
tion  is  derived  for  the  GEV.  It  is  also  location- 
invariant  for  the  log-logistic  distribution  (Author's 
abstract) 
W89-O0351 


III  ECTS  OF  TEMPERA  I  URE  AND  STRFAM- 
I  LOW  ON  TIME  AND  DURATION  OF 
SPAWNING  BY  SMALI.MOUTH  BASS, 

Virginia  Polytechnic  Inst    and  State  Univ.,  Blacks- 
burg.    Dept     of   Fisheries    and    Wildlife    Sciences. 
I  oi  primary  bibliographic  entry  see  Field  211. 
W89-00373 


III  ECTS  OI  STREAM  CLEANING  ON  JUVE- 
Ml  I  (OHO  SALMON  AND  DOILY  VARDEN 
IN  SOUTHEAST!   ALASKA, 

Pacific  Northwest  Foresl  :uu\  Range  Experiment 
Statii  n,  College,  AK    Inst   of  Northern  Forestry. 

imarv  bibliographic  entry  see  Field  2H. 

10374 


FEEDING  oi  A  FRESHWATER  FLAGELLATE, 
HODO   SALTANS,   ON    DIVERSE   BACTERIA, 


Southampton  Univ.  (England)    Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-003 81 


VARIATIONS  OF  RUNOFF  IN  THE  HIGH 
PLAINS  SECTION  OF  THE  SMOKY  HILL 
DRAINAGE,  1951-1980, 

Fort  Hays  State  Univ.,  Hays,  KS.  Dept.  of  Earth 

Science. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-00394 


HABITAT  USE  OF  TWO  DARTER  SPECIES  IN 
GLOVER  RIVER,  OKLAHOMA, 

Fish  and  Wildlife  Service,  Anchorage,  AK.  Alaska 

Regional  Office. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00396 


LONG-TERM   ECOLOGICAL  RESEARCH  ON 
ILLINOIS  RIVERS, 

Illinois  State  Water  Survey,  Champaign.  Surface 

Water  Section. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00401 


DISTRIBUTION  OF  CHITINOLYTIC  BACTE- 
RIA IN  VARIOUS  AQUATIC  SYSTEMS:  A 
COMPARATIVE  STUDY, 

Trinity  Christian  Coll.,  Palos  Heights,  IL. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-00402 


RIVER-FORCED  ESTUARINE  PLUMES, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2L. 
W 89-004 14 


ECOLOGICAL  AND  SAPROBIOLOGICAL 
STATUS  OF  THE  RHINE  (DER  OEKOLO- 
GISCH-SAPROBIOLOGISCHE  ZUSTAND  DES 
RHEINS), 

Bayer  A.G.,   Leverkusen  (Germany,   F.R.).   Um- 

weltschutz/Analytik. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00498 


INFLUENCE  OF  SELECTED  ORGANIC  COM- 
PLEXING  AGENTS  ON  THE  SORPTION  OF 
HEAVY    METALS    IN    RIVER    SEDIMENTS 
(EINFLUSS       AUSGEWAEHLTER       ORGAN- 
ISCHER  KOMPLEXBILDNER  AUF  DIE  SORP- 
TION       VON        SCHWERMETALLEN        AN 
GEWAESSERSEDIMENTE), 
Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-0O501 


DETERMINATION  OF  GROSS-BETA  RADIO- 
ACTIVITY IN  WATER  OF  THE  CHANGJIANG 
RIVER  AND  SEA  WATER  NEAR  ITS  EN- 
TRANCE TO  SEA,  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

Lor  primary  bibliographic  entry  see  Field  2H. 

W89-00534 


ESTIMATE  OF  THE  VARIABILITY  IN  BIO- 
TRANSFORMATION KINETICS  OF  XENO- 
UIOTICS  IN  NATURAL  WATERS  BY  AUF- 
WUCHS  COMMUNITIES, 

Environmental  Research  Lab.,  Athens,  GA. 
Lor  primary  bibliographic  entry  see  Field  5B. 
W89-00559 


CORRELATION  OF  SOME  ORGANIC  POLLU- 
TION FACTORS  IN  WATER  SYSTEMS  IN 
NORTHERN  GREECE, 

1  hessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry. 
1  hi  primary  bibliographic  entry  see  Field  5B. 


W89-00566 


COMPARATIVE  STUDY  OF  HEAVY  METALS 
POLLUTION  IN  VARIOUS  RIVERS  AND 
LAKES  OF  NORTHERN  GREECE, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00571 


BIOAVAILABILITY  OF  POLYCHLORINATED 
DIBENZO-P-DIOXINS  AND  DIBENZOFUR- 
ANS  FROM  CONTAMINATED  WISCONSIN 
RIVER  SEDIMENT  TO  CARP, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00583 


SEDIMENTATION   OF  74  PCB  CONGENERS 
IN  THE  UPPER  HUDSON  RIVER, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00584 


EFFECTS  OF  HIGH  LEVELS  OF  POLYCYCLIC 
AROMATIC  HYDROCARBONS  ON  SEDI- 
MENT PHYSICOCHEMICAL  PROPERTIES 
AND  BENTHIC  ORGANISMS  IN  A  POLLUT- 
ED STREAM, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
Div.  of  Chemistry  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00589 


POLYCHLORINATED    BIPHENYLS    IN    THE 
KUPA  RIVER,  CROATIA,  YUGOSLAVIA, 

Sisak  Medical  Center  (Yugoslavia).  Dept.  of  Sani- 
tary Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00609 


POLYBROMINATED  BIPHENYL  ETHERS  IN 
MARINE  FISH,  SHELLFISH,  AND  RIVER 
AND  MARINE  SEDIMENTS  IN  JAPAN, 

Osaka  Prefecture  Inst,  of  Public  Health  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-006I0 


CHLORINATED  HYDROCARBONS  IN  SEDI- 
MENTS OF  THE  ELBE  RIVER  AND  THE 
ELBE  ESTUARY, 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 
merhaven  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-006 14 


EVALUATION  OF  AQUATIC  ENVIRONMEN- 
TAL FATE  OF  2,4,6-TRICHLOROPHENOL 
WITH  A  MATHEMATICAL  MODEL, 

Mitsubish.i-K.asei  Inst,  of  Toxicological  and  Envi- 
ronmental Sciences,  Yokohama  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00616 


BARRIER/ESTUARINE  PROCESSES.  BOT 
RIVER  ESTUARY:  AN  INTERPRETATION  OF 
AERIAL  PHOTOGRAPHS, 

Specialist  Offshore  Surveys  Pty  Ltd.,  Newlands 
(South  Africa). 

For  primary  bibliographic  entry  see  Field  2L. 
W  89-006  SO 


HYDROLOGY    OF   THE    BOT   RIVER    ESTU- 
ARY, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00654' 
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WATER  CYCLE— Field  2 


ALGAL    STUDIES     OF    THE     RIVER     ELY, 
SOUTH  WALES,  U.K.:  I.  PHYTOPLANKTON, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00678 


ALGAL     STUDIES     OF    THE     RIVER     ELY, 
SOUTH  WALES,  U.K.:  II.  EPILITHIC  ALGAE, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00679 


EFFECTS  OF  CURRENT  VELOCITY  ON  THE 
PHYSICAL  STRUCTURING  OF  DIATOM  (BA- 
CILLARIOPHYCEAE)  COMMUNITIES, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 

M.  A.  Lamb,  and  R.  L.  Lowe. 
Ohio  Journal  of  Science  OJSCA9,  Vol.  87,  No.  3, 
p  72-78,  June  1987.  2  fig,  2  tab,  37  ref. 

Descriptors:  *Limnology,  'Diatoms,  'Phytoplank- 
ton,  *Algae,  *Water  currents,  *Rivers,  Physical 
properties,  Species  diversity,  Succession,  Velocity, 
Current  velocity,  Maumee  River,  Ohio,  Electron 
microscopy,  Algal  growth. 

Diatom-dominated  periphyton  communities  grow- 
ing under  different  current  velocities  on  pre- 
cleaned  rock  substrates  were  harvested  from  the 
Maumee  River,  Ohio,  during  the  winter  of  1980. 
Analysis  of  the  initial  stages  of  colonization  using 
scanning  electron  microscopy  revealed  that  the 
communities  were  very  similar  in  composition,  but 
that  diatom  cell  densities  were  more  than  three 
times  as  dense  in  the  slow  current  (15  cm/s)  as  in 
the  fast  current  (40  cm/s).  The  diatom  communi- 
ties were  described  quantitatively  in  an  attempt  to 
determine  how  physical  structuring  was  influenced 
by  current  velocity.  Slow-current  communities 
were  shown  to  exhibit  more  vertical  height  devel- 
opment. Slow-current  communities  were  also 
shown  to  create  and  develop  more  usable  sub- 
strates for  colonization  within  the  community. 
Both  of  these  aspects  of  physical  structuring  led  to 
a  greater  community  diversity  and  more  rapid 
successional  development  for  communities  in  the 
slow  current.  (Author's  abstract) 
W89-00686 


APPLICATION  OF  PRINCIPAL  COMPONENT 
ANALYSIS  TO  LONG-TERM  RESERVOIR 
MANAGEMENT, 

Quebec  Univ.,   Montreal.   Ecole  de  Technologie 

Superieure. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-00698 


ESTIMATION  OF  THE  TIME  SCALE  OF  THE 
GEOMORPHOLOGIC  INSTANTANEOUS 

UNIT  HYDROGRAPH  FROM  EFFECTIVE 
STREAMFLOW  VELOCITY, 

Palermo  Univ.  (Italy).  Dipt,  di  Economia  Ingen- 

eria  e  Technologie  Agrarie. 

C.  Agnese,  F.  D'Asaro,  and  G.  Giorano. 

Water  Resources  Research  WRERAO,  Vol.  24 

No.  7,  p  969-978,  July  1988.  19  fig,  2  tab,  37  ref. 

Descriptors:  *Streamflow,  *River  basins,  "Unit  hy- 
drographs,  'Geomorphology,  *Rainfall-runoff  re- 
lationhips,  "Temporal  distribution,  Timing,  Italy, 
Stream  order,  Hydrologic  models,  Mathematical 
studies. 

The  greatest  difficulty  in  applying  the  geomorpho- 
logic  instantaneous  unit  hydrograph  is  the  estima- 
tion of  the  time  scale  of  the  hydrologic  response  of 
a  basin.  The  time  scale  is  derived  from  the  effec- 
tive streamflow  velocity  of  the  highest-order 
stream  and  the  spatial  distribution  of  velocity 
throughout  the  stream  network.  The  latter  is  de- 
scribed by  a  dimensionless  geomorphologic  func- 
tion with  a  single-shape  parameter.  The  proposed 
method  is  applied  to  some  Italian  basins.  (Author's 
abstract) 
W89-00704 


STREAM  CHEMISTRY  IN  THE  NEW  JERSEY 
PINELANDS:  THE  INFLUENCE  OF  PRECIPI- 
TATION AND  WATERSHED  DISTURBANCE, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00716 


CHEMICAL-HYDROLOGIC  INTERACTIONS 
IN  THE  NEAR-STREAM  ZONE, 

Agricultural   Research   Service,   University   Park, 

PA.  Northeast  Watershed  Research  Center. 

H.  B.  Pionke,  J.  R.  Hoover,  R.  R.  Schnabel,  W.  J. 

Gburek,  and  J.  B.  Urban. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  7,  p  1101-1110,  July  1988.  5  fig,  29  ref. 

Descriptors:  *Surface-groundwater  relations, 
*Rainfall-runoff  relationships,  "Watersheds, 
'Streams,  *Storm  runoff,  Models,  Pennsylvania, 
Water  chemistry,  Nitrates,  Ammonia,  Phosphorus, 
Orthophosphates,  Seepage,  Base  flow,  Hydrologic 
models,  Water  table  fluctuations. 

The  chemical  and  hydrologic  responses  of  a  9.9-ha 
Pennsylvania  hill-land  watershed  to  a  typical 
summer  storm  event  were  determined  and  com- 
pared. Patterns  and  the  relative  magnitudes  of 
N03,  NH4,  and  total  phosphorus  (P),  and  ortho- 
phosphate  (P04)  concentrations  observed  in  seep- 
age, surface  runoff,  storm  flow,  base  flow,  and 
rainfall  fit  those  hypothesized  from  the  storm  hy- 
drograph and  associated  water  table  responses  ob- 
served in  the  near-stream  zone.  Nitrate  concentra- 
tions in  seepage  and  base  flow  were  similar  and, 
typically,  exceeded  those  in  seepage  and  base  flow 
by  2-20  times.  The  findings,  presented  in  a  hydro- 
logically  based  framework  for  this  watershed,  pro- 
vide a  conceptual  model  of  how  the  near-storm 
zone  operates  during  and  following  storm  events. 
(Author's  abstract) 
W89-00717 


USE  OF  MAP  ANALYSIS  TO  ELUCIDATE 
FLOODING  IN  AN  AUSTRALIAN  RIPARIAN 
RIVER  RED  GUM  FOREST, 

Melbourne  Univ.,  Parkville  (Australia).   Forestry 

Section. 

L.  J.  Bren,  I.  C.  O'Neill,  and  N.  L.  Gibbs. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  7,  p  1152-1162,  July  1988.  15  fig,  5  tab,  22  ref. 

Descriptors:  *Map  analysis,  *Flood  frequency, 
•Rivers,  'Flooding,  'Flood  plains,  'Forests,  'Reg- 
ulated flow,  Red  gum,  Australia,  Murray  River, 
Spatial  distribution,  Vegetation  regrowth,  Time 
series  analysis,  Wetlands,  Irrigation  requirements. 

Red  gum  (Eucalyptus  camaldulensis)  forests  occur 
on  extensive  flood  plains  along  the  river  Murray  in 
Australia.  This  type  of  forest  is  unusual  because  of 
its  high  quality  in  a  semiarid  area,  the  absence  of 
woody  species  other  than  red  gum,  and  its  survival 
on  a  deep,  intractable,  swelling  clay  soil  of  depths 
exceeding  20  m.  This  soil  probably  acts  as  an 
aquiclude.  The  forests  require  flooding  to  thrive 
and  regenerate.  For  many  years  there  has  been 
speculation  that  irrigation  regulation  of  the  river 
was  reducing  forest  flooding.  A  grid  cell  analysis 
of  flood  maps  of  areas  flooded  over  a  period  of  22 
years  showed  that  vegetation  communities  and 
forest  site  quality  were  statistically  related  to  the 
flood  frequencies  of  sites.  The  percentage  of  forest 
inundated  was  dependent  on  the  peak  daily  flow 
during  the  period  of  inundation.  A  historical  analy- 
sis of  the  estimated  percentage  of  forest  inundated 
showed  a  substantial  influence  of  river  regulation 
on  both  timing  and  extent  of  inundation.  Estimates 
of  historical  fioodings  showed  that  the  environ- 
ment is  one  that  changes  rapidly  from  wetland  to 
dry  land.  Although  not  without  limitations,  the 
analysis  produced  information  not  available  from 
other  sources.  (Author's  abstract) 
W89-00722 


MAXIMUM  LIKELIHOOD  CRITERION  FOR 
USE  WITH  DATA  COLLECTED  AT  UNEQUAL 
TIME  INTERVALS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 


Streamflow  and  Runoff — Group  2E 

Q.  Duan,  S.  Sorooshian,  and  R.  P.  Ibbitt. 
Water  Resources  Research  WRERAO,  Vol.   24, 
No.  7,  p  1163-1173,  July  1988.  9  fig,  6  tab,  19  ref. 
NSF  Grant  INT-8413539  and  ECE-8610584. 

Descriptors:  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Flood  forecasting,  'Mathematical 
models,  'River  basins,  Catchment  areas,  Maximum 
likelihood  criterion,  New  Zealand,  Pukeiti  Catch- 
ment, Hydrologic  data  collection,  Temporal  distri- 
bution. 

A  new  maximum  likelihood  (NMLE)  criterion 
suitable  for  model  calibration  using  data  which  are 
recorded  at  unequal  time  intervals  and  contain 
autocorrelated  errors  is  derived.  Validation  of  the 
NMLE  criterion  has  been  carried  out  both  on  a 
simple  two-parameter  reservoir  model  using  syn- 
thetically generated  data  and  on  a  more  complicat- 
ed hillslope  model  using  real  data  from  the  Pukeiti 
catchment  in  New  Zealand.  Comparison  between 
the  NMLE  criterion  and  the  simple  least  squares 
criterion  reveals  the  superiority  of  the  NMLE. 
Comparison  between  the  NMLE  criterion  and  the 
maximum  likelihood  criterion  for  the  autocorrelat- 
ed case  proposed  by  Sorooshian  has  shown  that 
both  criteria  would  yield  results  with  no  practical 
difference  if  equal  time  interval  data  were  used. 
However,  the  NMLE  criterion  can  work  on  vari- 
able time  interval  data,  which  provide  more  infor- 
mation than  equal  time  interval  data  and  therefore 
produce  better  visual  results  in  hydrologic  simula- 
tions. (Author's  abstract) 
W89-00723 


ANNUAL  FLOW  STATISTICS  FOR  UNGAGED 
STREAMS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-00753 


FRESH  WATER  INFLOWS  TO  THE  FIRTH  OF 
CLYDE, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00801 


BASIN        SEDIMENTATION         AND        THE 
GROWTH  OF  PROGRADING  DELTAS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-00832 


TRENDS  IN  LEAD  CONCENTRATIONS  IN 
MAJOR  U.S.  RIVERS  AND  THEIR  RELATION 
TO  HISTORICAL  CHANGES  IN  GASOLINE- 
LEAD  CONSUMPTION, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00868 


DRY  STREAM  REACHES  IN  CARBONATE 
TERRANES:  SURFACE  INDICATORS  OF 
GROUND-WATER  RESERVOIRS, 

Geological  Survey,  Nashville,  TN. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00870 


ALTERNATIVE    STRATEGIES    FOR    STORM- 
WATER  DETENTION, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-00875 


FLOW      CAPACITY      OF      CULVERTS      ON 
OREGON  COAST  RANGE  FOREST  ROADS, 

Riverside  Technology,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-00878 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

CONFIDENCE  INTERVALS  FOR  FLOOD 
EVENTS  I'NDER  A  PEARSON  3  OR  LOG 
PEARSON  3  DISTRIBUTION, 

InMitut    National   de    la    Recherche   Scientifique. 

Sainte-Foy  (Quebec). 

For  primars  bibliographic  entry  see  Field  7C. 

VV89-O0879 


SOME  BIOLOGICAL  ASPECTS  OF  LIZA  ABU 
(HECKEL)  MUGILIDAE,  IN  AL-DAOODI 
DRAIN,  (BAGHDAD,  IRAQ), 

Scientific  Research  Council.  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-00890 


ESTIMATION  OF  CATCHMENT  RAINFALL 
UNCERTAINTY  AND  ITS  INFLUENCE  ON 
RUNOFF  PREDICTION, 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-0O892 


FRICTION       FACTOR       EVALUATION       IN 
GRAVEL-BED  RIVERS, 

Universita   di    Reggio   Calabria,   Cosenza   (Italy). 

Dipt,  di  Difesa  del  Suolo. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-00898 


GENERALIZED  METHOD  OF  MOMENTS  AP- 
PLIED TO  LP3  DISTRIBUTION, 

Institut    National    de    la    Recherche    Scientifique, 
Sainte-Foy  (Quebec). 
B.  Bobee,  and  F.  Ashkar. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  1 14,  No.  8.  p  899-909,  August  1988. 
15  ref  Natural  Sciences  and  Engineering  Research 
Council  Canada  Grants  NSERC  A-8399  and  A- 
5797,  and  Strategic  Grant  G-1617. 

Descriptors:  'Pearson  distribution,  *Flood  flow, 
•Flood  forecasting,  *Flood  data,  'Statistical  meth- 
ods, Estimating  equations.  Probability  distribution, 
Statistical  analysis. 

The  log-Pearson  type  3  (LP3)  distribution  is  rec- 
ommended in  the  United  States  by  the  Water  Re- 
sources Council  (WRC)  as  the  parent  distribution 
to  maximum  annual  flood  series.  The  parameter 
estimation  technique  proposed  for  this  distribution 
consists  in  applying  a  logarithmic  transformation 
to  the  observed  flood  sample  and  then  applying  the 
method  of  moments  to  these  logarithmic  values 
using  moments  of  order  1,  2,  and  3  (mean,  vari- 
ance, and  coefficient  of  skew)  in  log  space.  Other 
methods  have  been  proposed  which  use  only  mo- 
ments in  real  space  such  as  the  mean,  variance, 
geometric  mean,  harmonic  mean,  etc.  of  the  ob- 
served sample,  or  combination  of  moments  in  real 
and  log  space  (method  of  'mixed  moments').  There 
are  many  other  versions  of  the  method  of  moments 
which  have  yet  to  be  explored  and  evaluated.  To 
help  motivate  this  kind  of  exploration,  a  general 
formula  was  derived  for  the  variance  of  the  T-year 
event  X  sub  T  obtained  by  a  method  called  the 
Generalized  Method  of  Moments  (GMM)  which 
combines  any  three  moments  of  the  LP3  distribu- 
tion A  special  case  of  the  GMM  is  presented 
called  the  Sundry  Averages  Method  (SAM)  which 
uses  the  harmonic,  geometric,  and  arithmetic 
means  of  the  distribution.  (Author's  abstract) 
W89-0O9O! 


PLUNGING  AND  STREAMING  FLOWS  IN 
POOL  AND  WEIR  FISHWAYS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

N   Rajaratnam,  C.  Katopodis,  and  A.  Mainali. 
Journal      of     Hydraulic      Engineering      (ASCE) 
JHEND8,  Vol.  114,  No.  8,  p  939-944,  August  19X8. 
1  fig,  4  ref. 

Descriptors:  *Fish  passages,  *Weirs,  'Flow  char- 
acteristics, 'Flow  pattern,  Mathematical  analysis, 
Plunging  flow,  Streaming  flow. 

A  pool-and-weir  fishway  consists  of  a  number  of 
pools  formed  by  a  series  of  weirs.  It  is  known  that 


the  flow  over  the  weirs  can  be  either  in  the  plung- 
ing or  streaming  mode.  When  the  flow  is  in  the 
plunging  mode,  the  water  level  in  the  pool  immedi- 
ately below  the  weir  is  generally  below  the  crest  of 
the  weir.  In  the  streaming  flow  mode,  a  surface 
stream  appears  to  flow  over  the  crest  of  the  weirs, 
skimming  over  the  water  surface  in  the  pools  in 
between.  For  pool-weir  fishways  in  the  plunging 
flow  regime,  a  simple  weir  analysis  has  been  found 
to  be  adequate  with  the  dimensionless  discharge  Q 
sub  +  =  0.61.  For  the  surface  streaming  state,  the 
dimensionless  discharge  Q  sub  *  was  found  to  be 
equal  to  1.5  x  the  square  root  of  (L/d),  where  L  is 
the  length  of  the  pool  and  d  is  the  depth  of  the 
surface  stream.  A  criterion  has  been  established  to 
predict  the  transition  from  plunging  to  surface 
streaming  state.  (VerNooy-PTT) 
W89-00904 


GENERALIZED        RECTANGULAR        WEIR 
EQUATIONS, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-00905 


PRIMARY  PRODUCTION  IN  THE  ORINOCO 
RIVER, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00907 


DRAINAGE  BASIN  PEAK  DISCHARGE 
RATING  CURVE, 

W.  F.  Rogers,  and  V.  P.  Singh. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  3,  p 

245-253,  July-September  1988.  3  fig,  6  ref.  NSF- 

INT-84-00205. 

Descriptors:  'Peak  discharge,  'Stream  gaging, 
'Catchment  areas,  'Flood  peak,  'Discharge  hy- 
drographs,  'Graphical  methods,  Graphical  analy- 
sis, Stream  gages.  Flood  hydrographs,  Snowmelt. 

The  stream  gauge  rating  curve  for  a  drainage  basin 
can  be  transformed  into  a  drainage  basin  peak 
discharge  rating  curve  that  is  more  stable  than  the 
rating  curve  from  which  it  is  derived.  The  result- 
ing drainage  basin  peak  discharge  rating  curve  can 
be  used  to  predict  peak  discharge,  identify  anoma- 
lous discharges  caused  by  channel  obstructions  or 
other  causes,  evaluate  the  effect  of  flood  retarding 
structures,  and  evaluate  historical  records.  The 
drainage  basin  peak  discharge  rating  curve  is  valid 
for  drainage  basins  of  any  size,  for  any  discharge 
up  to  the  time  of  concentration,  and  for  snowmelt. 
The  slope,  m,  of  the  log-linear  relationship  defined 
by  the  peak  discharge  rating  curve  represents  the 
degree  of  nonlinearity  of  the  drainage  basin  hydro- 
logic  characteristics  and  is  an  individual  character- 
istic of  each  drainage  basin.  The  value  of  m  is 
closely  related  to  the  skewness  of  the  annual  series. 
(Author's  abstract) 
W89-00913 


STREAM    NITRATE    LEVELS    IN    A    SMALL 
CATCHMENT   IN    SOUTH    WEST   ENGLAND 
OVER  A  PERIOD  OF  15  YEARS  (1970  -  1985), 
Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00915 


HYDROLOGICAL      CHANGES      AND      THE 
RIVER  REGULATION  IN  THE  UK, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W 89-009 5 7 


IMPACT  OF  RIVER  REGULATIONS  ON  IN- 
VERTEBRATE COMMUNITIES  IN  THE  U.K., 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  4A. 
W89-00959 


LANDSCAPE  AND  RAINFALL  INDICES  FOR 
PREDICTION  OF  STREAMFLOW  SIMILARI- 
TIES IN  THE  HUNTER  VALLEY,  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization.  Wembley  (Australia).  Div.  of  Water 

Resources. 

B.  G.  Cook.  P.  Laut,  M.  P.  Austin,  D.  N.  Body, 

and  D.  P.  Faith. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  8,  p  1283-1298,  August  1988.  8  fig,  7  tab,  33 

ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Streamflow,  'Data  interpretation.  'Topography, 
'Rainfall  index,  'Australia,  Model  studies,  Mathe- 
matical equations,  Flow  characteristics,  Surface 
water.  Precipitation,  Runoff.  Prediction,  Rainfall, 
Catchment  areas.  Watersheds. 

Multivariate  analysis  of  grid  cell  landscape  data 
and  of  daily  rainfall  and  streamflow  data  is  used  to 
locate  mesoscale  catchments  of  the  Hunter  valley, 
Australia,  in  multidimensional  spaces  that  define 
landscape,  rainfall,  and  streamflow  indices  for  each 
catchment.  Multiple  regression  equations  are  de- 
veloped and  validated  for  predicting  indices  of 
streamflow  from  those  of  landscape  and  rainfall. 
This  methodology  provides  a  basis  for  using  land- 
scape and  rainfall  data  to  locate  gauged  and  un- 
gauged  catchments  in  common  space  in  which 
proximity  between  catchments  predicts  similarity 
of  streamflow.  (Author's  abstract) 
W89-00972 


ASSESSING  THE  BIRKENES  MODEL  OF 
STREAM  ACIDIFICATION  USING  A  MULTI- 
SIGNAL  CALIBRATION  METHODOLOGY, 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00974 


FRACTAL  NATURE  OF  RIVER  NETWORKS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

D.  G.  Tarboton,  R.  L.  Bras,  and  E.  Rodriguez- 

Iturbe. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  8,  p  1317-1322,  August  1988.  5  fig,  1  tab,  21 

ref,  2  append. 

Descriptors:  'Mathematical  analysis,  'Fractals, 
'Geomorphology,  'Drainage  patterns,  'River  sys- 
tems, 'Watersheds,  'Tributaries,  Streamflow, 
Channel  morphology,  Channels,  Streams,  Catch- 
ment areas,  Watercourses. 

Ever  since  Mandelbrot  (1975,  1983)  coined  the 
term,  there  has  been  speculation  that  river  net- 
works are  fractals.  Here  the  authors  report  analy- 
ses done  on  river  networks  to  determine  their 
fractal  structure.  The  authors  find  that  the  network 
as  a  whole,  although  composed  of  nearly  linear 
members,  is  practically  space  filling  with  fractal 
dimension  near  2.  The  empirical  results  are  backed 
by  a  theoretical  analysis  based  on  long-standing 
hydrologic  concepts  describing  the  geometric  simi- 
larity of  river  networks.  These  results  advance  the 
understanding  of  the  geometry  and  composition  of 
river  networks.  (Author's  abstract) 
W 89-0097 5 


ASSESSMENT  OF  FLOOD  FREQUENCY 
MODELS  USING  EMPIRICAL  DISTRIBUTION 
FUNCTION  STATISTICS, 

Saint  Andrews  Univ.  (Scotland).  School  of  Mathe- 
matical Sciences. 

M.  I.  Ahmad,  C.  D.  Sinclair,  and  B.  D.  Spurr. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  8,  p  1323-1328,  August  1988.  1  fig,  6  tab,  15 
ref. 

Descriptors:  'Model  studies,  'Flood  frequency, 
'Flood  forecasting,  'Flood  data,  'Statistical  analy- 
sis, Hydrological  regime,  Hydrologic  properties, 
Suface  water,  Rainfall-runoff  relationships,  Prob- 
abilistic process,  Statistical  methods.  Distribution 
graphs. 
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Tests  of  goodness  of  fit  of  the  generalized  extreme 
value  (GEV)  and  the  generalized  logistic  (GL) 
distribution  based  on  the  empirical  distribution 
function  are  described.  Significance  points  for  the 
Anderson-Darling  and  a  recently  introduced  modi- 
fied Anderson-Darling  test  statistic  are  obtained  by 
simulation.  For  each  of  these  distributions,  the 
unknown  parameters  are  estimated  from  the 
sample  data  using  probability  weighted  moments. 
Approximations  for  the  probability  of  significance 
of  these  test  statistics  are  provided.  This  enables 
assessment  of  GEV  and  GL  flood  frequency 
models  for  hydrological  region  based  on  all  the 
annual  maximum  series  of  the  region.  (Author's 
abstract) 
W89-00976 


METHODS  AND  MERITS  OF  REGIONAL 
FLOOD  FREQUENCY  ANALYSIS, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
C.  Cunnane. 

Journal  of  Hydrology  JHYDA7,  Vol.  100.  No.  1/ 
3,  p  269-290,  July  30,  1988.  57  ref. 

Descriptors:  "Hydrology,  *Rivers,  "Rainfall- 
runoff  relationships,  *Flood  frequency,  "Regional 
analysis,  "Literature  reviews,  Model  studies,  Math- 
ematical models,  Prediction,  Runoff,  Dalrymple 
flood  frequency  method,  Statistical  analysis.  Prob- 
abilistic process,  Two  component  extreme  value 
method,  Box-Cox  transformation,  Threshold 
sample  method,  Censored  sample  method. 

Regional  flood  frequency  analysis  (RFFA)  enables 
flood  quantile  estimates  for  any  site  in  a  region  to 
be  expressed  in  terms  of  flood  data  recorded  at  all 
gaging  sites  in  that  region,  including  those  at  the 
specific  site.  Most  RFFA  differs  from  the  regional 
smoothing  of  rainfall  maps  or  methods  used  in 
geostatistics  where  a  rainfall/geostatistic  quantity 
is  assumed  to  consist  of  a  drift  component,  smooth- 
ly varying  in  space,  and  a  random  component,  this 
random  component  also  having  some  spatial  per- 
sistence through  its  correlation  structure.  Regional 
homogeneity  depends  on  which  aspect  of  flood 
frequency  behavior  is  considered  to  be  homogene- 
ous. Regional  homogeneity  can  even  be  considered 
as  a  special  case  of  regional  smoothing  where  the 
drift  component  is  constant.  Measures  on  which 
regional  homogeneity  is  judged  are  dimensionless 
scale  and  shape  parameters.  The  magnitudes  of 
annual  maximum  flow  in  rivers  in  the  same  region 
may  show  some  association  or  dependence  for  the 
following  reasons:  (1)  In  some  years  the  annual 
maximum  flow  at  all  sites  is  due  to  a  single  wide- 
spread event  which  affects  all  catchments  in  the 
same  qualitative  way.  (2)  In  relatively  dry  years 
during  which  peak  flows  are  low  generally  over 
the  entire  region,  all  annual  maxima  will  be  gener- 
ally low  even  if  they  are  not  caused  by  the  same 
meteorological  event.  (3)  In  the  case  of  persistent 
absence  of  extreme  precipitation  in  widespread 
events,  annual  peak  flows  of  moderate  magnitude 
occur  at  all  sites,  generally  caused  by  different 
events.  Twelve  RFFA  schemes  are  described,  the 
common  elements  identified,  and  the  case  in  favor 
of  RFFA  is  presented.  These  are  station  year 
methods,  Dalrymple's  method,  methods  based  on 
dimensionless  moments,  methods  based  on  order 
statistics,  record  extension  methods,  U.S.  Water 
Resources  Council  method,  Bayesian  methods, 
method  based  on  standardized  probability  weight- 
ed moments,  two-component  extreme  value 
method,  regional  application  of  Box-Cox  transfor- 
mation, threshold  and  censored  sample  methods, 
and  simultaneous  at-site  and  regional  parameter 
estimation.  (Cassar-PTT) 
W89-01020 


HYDROLOGICAL  HETEROGENEITY  CATCH- 
MENT MORPHOLOGY  AND  CATCHMENT 
RESPONSE, 

Lancaster  Univ.  (England).  Centre  for  Research 

on  Environmental  Systems. 

For  primary  bibliographic  entry  see  Field  2A 

W89-01024 


OPERATIONAL  MODELS  FOR  FLOOD  CAL- 
CULATIONS, 


Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drologie  unci  Wasserwirtschaft. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-01030 


BACTERIAL  PRODUCTION  IN  FRESH  AND 
SALTWATER  ECOSYSTEMS:  A  CROSS- 
SYSTEM  OVERVIEW, 

Institute   of  Ecosystem   Studies,    Millbrook,   NY. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-01034 


DISCRIMINATION  BETWEEN  ALGAE  AND 
ARTIFICIAL  PARTICLES  BY  FRESHWATER 
AND  MARINE  COPEPODS, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Dept.  of  Ecophysiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-01047 


RECORDS  OF  RIVERBORNE  TURBIDITY 
CURRENTS  AND  INDICATIONS  OF  SLOPE 
FAILURES  IN  THE  RHONE  DELTA  OF  LAKE 
GENEVA, 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).     Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-01049 


DERIVATION  OF  BASEFLOW  RECESSION 
CONSTANT  USING  COMPUTER  AND  NU- 
MERICAL ANALYSIS, 

Maiduguri  Univ.  (Nigeria). 

M.  D.  Bako,  and  D.  N.  Hunt. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  4,  p  357-367,  August  1988.  2  tab,  6  ref. 

Descriptors:  *Low  flow,  "Flow,  "Statistical  analy- 
sis, "Base  flow,  Recession  curve,  Rivers,  Computer 
models,  Mathematical  analysis. 

A  baseflow  recession  constant,  which  can  be  de- 
rived from  a  simple  exponential  equation,  was  used 
to  characterize  the  behavior  of  low  flows.  The 
baseflow  recession  constant  is  a  powerful  tool  for 
characterizing  the  behavior  of  low  flows.  GEN- 
STAT,  a  computer  statistical  package  based  on  an 
analysis  of  covariance,  speeds  up  the  derivation 
and  eases  the  laborious  and  subjective  nature  of 
many  present  methods.  The  three  most  commonly 
used  methods  for  construction  of  a  master  reces- 
sion curve  are  reviewed,  including:  (1)  strip 
method,  (2)  correlation  method,  and  (3)  tabulating 
method.  It  is  concluded  that  a  statistical  package 
such  as  GENSTAT  (or  a  simple  computer  pro- 
gram based  on  the  theory  of  covariance)  is  a  fast, 
reliable  and  objective  method  of  estimating  the 
baseflow  recession  constant.  (Miller-PTT) 
W89-01142 


APPROXIMATE  CONFIDENCE  INTERVALS 
FOR  VERIFICATION  CRITERIA  OF  THE 
WMO  INTERCOMPARISON  OF  SNOWMELT 
RUNOFF  MODELS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

G.  Cavadias,  and  G.  Morin. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  4,  p  369-377,  August  1988.  3  fig,  3  tab,  21  ref. 

Descriptors:  "Statistical  analysis,  "Snowmelt, 
"Runoff  forecasting,  "Model  studies,  "Hydrologie 
models,  Jackknife  statistic,  Performance  evalua- 
tion. 

The  application  of  the  jackknife  method  provides 
approximate  confidence  intervals  for  performance 
criterion  values,  which  help  to  determine  whether 
the  differences  in  performances  between  two  hy- 
drological models  may  be  due  to  sampling  varia- 
tion. The  jackknife  statistic  is  a  refinement  of  meth- 
ods of  direct  assessment  of  sample  variability  and  is 
based  on  the  subdivision  of  the  sample  into  a 
number  of  subsamples  and  the  estimation  of  the 
desired  statistic  is  made  by  combining  the  overall 
estimate  of  the  statistic  with  the  estimates  obtained 
by  omitting  each  subsample    A  plot  of  the  jack- 


Streamflow  and  Runoff — Group  2E 

knife  estimates  of  the  overall  criterion  values 
against  the  jackknife  estimates  of  their  standard 
deviation  helps  to  evaluate  the  performances  of  the 
models  according  to  the  relative  importance  of  the 
overall  criterion  values  and  their  standard  devi- 
ation. The  method  was  applied  to  the  results  of  the 
recent  World  Meteorological  Organization  project 
for  the  intercompanson  of  conceptual  models  of 
snowmelt  runoff.  (Miller-PTT) 
W89-01143 


PROBLEMS  OF  RAINFALL-RUNOFF  MODEL- 
LING  IN    ARID   AND   SEMIARID   REGIONS, 

New  South  Wales  Univ..  Kensington  (Australia). 
School  of  Civil  Engineering. 
D.  H.  Pilgrim,  T.  G.  Chapman,  and  D.  G.  Doran. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  4,  p  379-400.  August  1988.  1  fig,  2  tab,  69  ref. 

Descriptors:  "Runoff  forecasting,  "Rainfall-runoff 
relationships,  "Model  studies,  "Arid  climates, 
"Semiarid  climates.  Rainfall,  Streams. 

The  general  characteristics  of  arid  zone  hydrologi- 
cal processes  and  the  problems  that  they  represent 
in  runoff  modeling  are  discussed.  Both  sloping 
lands  with  integrated  stream  networks  and  flat- 
lands  with  repetitive  micro-hydrology  are  consid- 
ered. The  wide  diversity  in  some  characteristics 
may  require  different  parameter  values  and  possi- 
bly different  approaches  in  different  regions.  Lack 
of  observed  data  provides  the  major  problem  for 
runoff  modelling  in  arid  regions.  Appropriate  ap- 
proaches to  modelling  for  sloping  regions  includ- 
ing discrete  event  models  and  continuous  models 
are  discussed.  (Miller-PTT) 
W89-01144 


ANNUAL  ELEMENTAL  INPUT/OUTPUT  ES- 
TIMATES FOR  TWO  FORESTED  WATER- 
SHEDS IN  EASTERN  TENNESSEE, 

Tennessee  Valley  Authority,  Oak  Ridge. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01168 


ECOLOGY  OF  FRESHWATER  GASTROPODS 
IN  THE  CENTRAL  CANADIAN  REGION, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-01183 


STUDIES  ON  EPILITHIC  AND  EPIPHYTIC 
DIATOMS  IN  A  CHALKSTREAM:  COMPARA- 
TIVE ESTIMATES  OF  CHLOROPHYLL  A  AND 
ITS  DERIVATIVES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01186 


RELEASE  OF  MICRO-ALGAL  PHOTOSYNTH- 
ATE  AND  ASSOCIATED  BACTERIAL  UPTAKE 
AND  HETEROTROPHIC  GROWTH, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Botany  and  Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01187 


APPLICATION  OF  PROBABILITY  WEIGHT- 
ED MOMENTS  IN  ESTIMATING  THE  PA- 
RAMETERS OF  THE  PEARSON  TYPE  THREE 
DISTRIBUTION, 

Nanjing  Hydrological  Research  Inst.  (China). 
For  primary  bibliographic  entry  see  Field  7C. 
W89-01198 


DETERMINATION  OF  PROBABILITY 

WEIGHTED  MOMENTS  WITH  THE  INCOR- 
PORATION OF  EXTRAORDINARY  VALUES 
INTO  SAMPLE  DATA  AND  THEIR  APPLICA- 
TION TO  ESTIMATING  PARAMETERS  FOR 
THE  PEARSON  TYPE  THREE  DISTRIBU- 
TION, 

Chengdu  Univ.  of  Science  and  Technology 
(China). 
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For  primary  bibliographic  entry  see  Field  7C. 
W89-01199' 


RUNOFF  GENERATION   IN  A  LOW   ARCTIC 
DRAINAGE  BASIN, 

York  Univ..  North  York  (Ontario).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-01207 


RELATIONSHIP  BETWEEN  GLACIAL  GEOL- 
OGY AND  STREAMWATER  CHEMISTRY  IN 
AN  AREA  RECEIVING  ACID  DEPOSITION, 

State   Univ.   of  New   York   at   Buffalo.   Dept.   of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01210 


SEDIMENT  TRANSPORT  OF  THE  GODAVARI 
RIVER  BASIN  AND  ITS  CONTROLLING  FAC- 
TORS, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  25. 

W89-01211 


WATER  RESOURCES,  SALINITY  AND  SALT 
YIELDS  OF  THE  RIVERS  OF  THE  BOLIVIAN 
AMAZON, 

M.  A.  Roche,  and  C.  F.  Jauregui. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 

p  305-331,  June  30,    1988.    12  fig,   3  tab,   33   ref. 

Descriptors:  'Water  yield,  'Water  quality,  'Boliv- 
ia, 'Water  resources  development,  'Madera  River, 
'Amazon  River,  Salts,  Dissolved  solids,  Ions,  Dis- 
charge capacity,  Precipitation,  Salinity. 

This  study  represents  the  first  time  that  the  water 
resources,  the  salinity,  and  the  yields  of  the  upper 
basins  of  the  Madera  River  have  been  reported. 
Formed  by  the  confluence  of  the  Beni  and 
Mamore,  the  Madera  is  one  of  the  world's  largest 
rivers:  17,000  cu  m/sec,  approximately  half  the 
discharge  of  the  Congo  River.  It  has  a  dissolved 
discharge  close  to  that  of  the  Congo  River:  1  ton/ 
sec  of  ions.  Likewise,  the  Beni  and  the  Mamore 
Rivers,  are  also  classified  as  large  rivers,  greater 
than  the  Volga  River,  the  largest  in  Europe,  and 
the  Niger  River,  the  second  largest  in  Africa.  The 
amounts  of  water  involved  are  considerable.  The 
average  dissolved  content  of  these  rivers,  57-61 
mg/1  respectively,  is  relatively  low  to  medium. 
Many  types  of  water,  classified  according  to  their 
ionic  compositions,  have  been  characterized  in  the 
Andes,  the  Amazon  Plain,  and  in  the  main  drain- 
age axis.  The  slightly  mineralized  black  water  of 
the  plain  seems  the  most  unique  type.  Recycling  of 
water  vapor  in  the  Amazon  Basin  is  confirmed  by 
the  low  chloride  and  sodium  contents  of  the  water 
in  the  plain.  Thus  the  importance  of  this  phenome- 
non in  the  genesis  of  rainfall  throughout  the  basin 
is  emphasized.  The  contribution  of  the  Upper 
Madera  River  to  the  Amazon  River  is  9.7%  of  the 
water  and  10.9%  of  ionic  load.  (Author's  abstract) 
W89-01213 


MODELING  BLUE-GREEN  ALGAL  BLOOMS 
IN  THE  LOWER  NEUSE  RIVER, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01225 


VALUE  OF  STOCHASTIC  STREAMFLOW 
MODELS  IN  OVERYEAR  RESERVOIR 
DESIGN  APPLICATIONS, 

R.  M.  Vogel,  and  J.  R.  Stedinger. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  9,  p  1483-1490,  September  1988.  5  fig,  5  tab,  42 
ref.  NSF  Grant  ECE-8351819. 

Descriptors:  'Streamflow,  'Reservoir  design, 
'Model  studies,  'Stochastic  hydrology,  'Water 
yield.  Storage  capacity,  Hydrologic  data  collec- 
tions, Regression  analysis,  Estimation,  Storage  re- 
quirements, Hydrologic  models,  Variability,  Reser- 
voir yield. 


The  variability  of  required  reservoir  storage  capac- 
ity estimates  based  on  20-year  to  80-year  stream- 
flow  records  was  examined.  An  autoregressive— 
AR(l)-lognormal  model  was  'fit'  to  'historical' 
flow  sequences  generated  with  four  different  sto- 
chastic streamflow  models:  AR(1)  lognormal, 
AR(1)  normal,  AR(1)  gamma,  and  an  AR-moving- 
average(l.l)  lognormal  model.  These  experiments 
documented  the  sampling  variabilities  of  estimators 
of  required  capacity  quantiles  derived  with  sto- 
chastic streamflow  models,  as  well  as  from  use  of 
the  historical  streamflow  record  alone.  In  general, 
fitting  an  AR(1)  lognormal  model  led  to  more 
precise  estimates  of  annual  storage  requirements 
than  if  only  the  historical  flows  was  employed, 
even  in  situations  when  the  flows  were  not  gener- 
ated with  an  AR(1)  lognormal  model.  However, 
even  required-capacity  estimates  obtained  by  fit- 
ting stochastic  annual  streamflow  models  to  80- 
year  samples  can  be  highly  variable.  Recognition 
of  the  variability  of  reservoir  storage  capacity, 
yield,  and  reliability  estimates  is  important  within 
the  context  of  typical  reservoir  system-design  ap- 
plications. Such  a  realization  may  lead  to  the  incor- 
poration of  uncertainty  into  the  analysis.  Argu- 
ments over  which  stochastic  streamflow-model 
structure  to  employ  in  a  given  application  appear 
to  be  moot  within  the  context  of  the  overall  prob- 
lem of  estimating  the  reservoir-system  storage/ 
reliability/yield  relationship.  (Shidler-PTT) 
W89-01244 


IMPACT  OF  RAINFALL  AND  SOIL  HYDRAU- 
LIC PROPERTY  INFORMATION  ON  RUNOFF 
PREDICTIONS  AT  THE  HILLSLOPE  SCALE, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Geolo- 
gy and  Geophysics. 
K.  M.  Loague. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  9,  p  1501-1510,  September  1988.  6  fig,  4  tab,  8 
ref. 

Descriptors:  'Runoff  forecasting,  'Rainfall,  'Soil 
properties,  'Hydraulic  properties,  'Slopes,  'Rain- 
fall-runoff relationships,  Model  studies,  Spatial  dis- 
tribution. Storm  runoff. 

The  stochastic/conceptual  model  designed  to  in- 
vestigate rainfall/runoff  processes  on  a  hillslope 
was  modified  to  examine  the  impact  of  hydrologic 
data  in  simulating  rainfall/runoff  events.  Analysis 
of  almost  12,000  synthesized  rainfall/runoff  events 
generally  shows  that  the  spatial  description  of  soil 
hydraulic  properties  has  a  greater  impact  on  the 
characterization  of  hillslope  runoff  than  corre- 
sponding descriptions  of  rainfall.  Estimates  of  peak 
storm  flow  and  time  to  peak  were  found  to  be  less 
accurate  than  estimates  of  storm-flow  depth  for  the 
same  level  of  information  illustrating  that  different 
levels  of  information  may  be  required  to  make 
predictions  of  equal  efficiency  for  different  summa- 
ry variables.  (Author's  abstract) 
W89-01246 


CHEMICAL  EVOLUTION  OF  A  TRAVERTINE- 
DEPOSITING  STREAM:  GEOCHEMICAL 
PROCESSES  AND  MASS  TRANSFER  REAC- 
TIONS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-01250 


2F.  Groundwater 


DEVELOPMENT  OF  MICROORGANISMS  ON 
THE  BACKGROUND  OF  ORGANIC  MATTER 
IN  FOREST  ECOSYSTEM  WATERS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00080 


ESKER  AQUIFERS, 

Caswell,   Eichler  and   Hill,   Inc.,  West  Topsham, 

VT. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-00264 


PREDICTION  OF  RAINBOW  TROUT 
EMBRYO  SURVIVAL  IN  RELATION  TO 
GROUNDWATER  SEEPAGE  AND  PARTICLE 
SIZE  OF  SPAWNING  SUBSTRATES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00326 


MICROBIAL  BIOMASS,  ACTIVITY,  AND 
COMMUNITY  STRUCTURE  OF  WATER  AND 
PARTICULATES  RETRIEVED  BY  BACKFLOW 
FROM  A  WATERFLOOD  INJECTION  WELL, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00334 


STORM  RESPONSE  OF  THE  KARSTIC  CAR- 
BONATE AQUIFER  OF  SOUTHCENTRAL 
KENTUCKY, 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-00349 


VALIDITY  OF  THE  ENVIRONMENTAL 
CHLORIDE  METHOD  FOR  RECHARGE 
EVALUATION  OF  COASTAL  AQUIFERS, 
INDIA. 

National  Geophysical  Research  Inst.,  Hyderabad 

(India). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00356 


MODELLING  OF  FLOW  THROUGH  POTASH 
TAILINGS  PILES, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00388 


REGIONAL  HYDROGEOLOGY  OF  AGRICUL- 
TURAL DRAINAGE  WELLS  IN  IOWA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00471 


HYDROGEOLOGICAL      AND      HYDROGEO- 
CHEMICAL  STUDIES  OF  THE  UNSATURAT- 
ED FLOW  IN  A  GRAVEL  AQUIFER:  PART  II. 
RESULTS  OF  LONG  TERM  SOIL-HYDROLO- 
GICAL     MEASUREMENTS     (HYDROGEOLO- 
GISCHE  UND  HYDROCHEMISCHE  UNTER- 
SUCHUNGEN    IN    DER    UNGESAETTIGTEN 
ZONE  EINES  KIESGRUNDWASSERLEITERS: 
TEIL  II.  ERGEBNISSE  LANGJAEHRIGER  BO- 
DENHYDROLOGISCHER  MESSUNGEN), 
Technische  Univ.,  Munich  (Germany,  F.R.).  Lehr- 
stuhl  fuer  Hydrogeologie  and  Hydrochemie. 
I.  Ullsperger,  B.  Merkel,  K.-E.  Quentin,  and  P. 
Udluft. 

Zeitschrift  fuer  Wasser  und  Abwasser-Forschung 
ZWABAQ,  Vol.  21,  No.  2,  p  56-66,  April  1988.  16 
fig,  8  tab,  10  ref. 

Descriptors:  'Aquifers,  'Groundwater  movement, 
•Flow,  'Geohydrology,  'Soil  water,  'Unsaturated 
Flow,  Seepage,  Physicochemical  properties,  Pre- 
cipitation. Relative  humidity,  Air  temperature,  Soil 
temperature,  Capillary  conductivity.  Groundwater 
recharge,  Tracers,  Mathematical  models,  Geo- 
chemistry. 

An  accessible  research  shaft  was  built  in  1981  at 
the  Department  for  Hydrogeology  and  Hydroche- 
mistry  of  the  Technical  University,  Munich,  West 
Germany  to  enable  investigations  of  physicochem- 
ical processes.  Soil  temperature  and  capillary  pres- 
sure head  at  seven  depths  in  the  unsaturated  zone 
of  12  m  were  monitored  along  with  precipitation, 
groundwater  level,  relative  humidity  and  air  tem- 
perature. To  determine  seepage  velocity,  a  tracer 
field  experiment  was  carried  out.  The  uranin  and 
eosin  fluorescent  tracers  gave  unsatisfactory  re- 
sults, but  tritium  was  a  good  tracer  for  the  unsatu- 
rated zone.  The  results  of  a  five  year  period  of 
measurement  are  presented  and  discussed.  Water 
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contents  and  unsaturated  conductivity  as  well  as 
the  groundwater  recharge  were  calculated  by 
model  functions,  which  are  based  on  laboratory 
experiments  and  the  measured  hydraulic  head. 
(Author's  abstract) 
W  89-00503 


BORON      LEVELS      IN      SOME      GROUND 

WATERS     OF     HALKIDIKI     (A     LAND     AT 

NORTHERN  AEGEAN  SEA), 

Thessaloniki   Univ.,   Salonika  (Greece).   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-O0569 


ANALYSIS  OF  ATRAZINE  IN  UNDER- 
GROUND WATERS  AT  PART  PER  TRILLION 
LEVELS  AS  AN  EARLY  WARNING  METHOD 
FOR  CONTAMINATION  AND  FOR  SOIL  DIS- 
TRIBUTION STUDIES, 

Istituto  di  Ricerche  Farmacologiche  Mario  Negri, 
Milan  (Italy).  Lab.  of  Environmental  Pharmacolo- 
gy and  Toxicology. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-00596 


CREOSOTE  COMPOUNDS  IN  SNAILS  OB- 
TAINED FROM  PENSACOLA  BAY,  FLORIDA, 
NEAR  AN  ONSHORE  HAZARDOUS-WASTE 
SITE, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00611 


IRON  OXIDE  FORMATION  IN  ARTIFICIAL 
GROUND  WATERS, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Bodenkunde. 
U.  Schwertmann,  L.  Carlson,  and  H.  Fechter. 
Schweizerische      Zeitschrift      fuer      Hydrologie 
SZHYA6,  Vol.  46,  No.  2,  p  185-191,  June  1984.  2 
fig,  1  tab,  13  ref. 

Descriptors:  *Iron  oxides,  "Oxides,  *Oxidation, 
•Chemical  precipitation,  *Minerals,  "Groundwater 
pollution,  "Groundwater,  Iron,  Silicon,  Chemical 
properties,  Aeration  zone,  Artificial  groundwater. 

To  simulate  the  Fe-oxide  formation  from  Fe(II)- 
containing  ground  waters  on  rapid  aeration,  artifi- 
cial ground  water  containing  40  mg/1  Ca  and  vary- 
ing concentrations  of  Fe(II),  Fe(III)  and  Si  were 
rapidly  oxidized  with  air  at  room  temperature  The 
Fe-oxide  formed  in  the  Fe(II)-system  was  a  poorly 
crystalline  lepidocrocite  at  Si  concentrations  <  4 
mg/1  Si  and  a  2-3  line  ferrihydrite  at  higher  Si 
concentrations.  The  ferrihydrite  is  similar  in  color, 
x-ray  diffraction,  IR  absorption  and  chemical  com- 
position to  those  found  in  natural  Finnish  ground 
waters  of  similar  composition.  In  contrast  to  Si, 
organics  (1-20  mg/1  C)  from  a  hot  water  soil 
extract  only  reduced  the  crystallinity  of  lepidocro- 
cite, but  did  not  induce  ferrihydrite  formation. 
(Author's  abstract) 
W89-00687 


DISPERSION  IN  HETEROGENEOUS  POROUS 
MEDIA:  1.  LOCAL  VOLUME  AVERAGING 
AND  LARGE-SCALE  AVERAGING, 

Washington  State  Univ.,  Pullman.  Dept.  of  Me- 
chanical Engineering. 

For  primary  bibliographic  entry  see  Field  5B 
W89-00699 


DISPERSION  IN  HETEROGENEOUS  POROUS 
MEDIA:  2.  PREDICTIONS  FOR  STRATIFIED 
AND  TWO-DIMENSIONAL  SPATIALLY  PERI- 
ODIC SYSTEMS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Me- 
chanical Engineering. 

For  primary  bibliographic  entry  see  Field  5B 
W89-00700 


SINGLE-WELL  TRACING  METHOD  FOR  ES- 
TIMATING REGIONAL  ADVECTIVE  VELOCI- 
TY IN  A  CONFINED  AQUIFER:  THEORY  AND 


PRELIMINARY  LABORATORY  VERIFICA- 
TION, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Earth  and 

Atmospheric  Sciences. 

D.  I.  Leap,  and  P.  G  Kaplan. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  7,  p  993-998,  July   1988.  4  fig,  1  tab,  13  ref. 

DOI    Grants     14-08-0001-G841     and     14-08-0001- 

G905. 

Descriptors:  "Mathematical  studies,  "Confined 
aquifers,  "Groundwater  movement,  Solute  trans- 
port, Pumping  tests.  Performance  evaluation,  Spa- 
tial distribution,  Single-well  tracer  test,  Regional 
advective  velocity. 

An  equation  is  derived  by  which  advective 
groundwater  velocity  in  a  confined  aquifer  may  be 
estimated  by  a  single-well  tracer  test  in  which  a 
single  tracer  pulse  is  allowed  to  drift  from  the  well 
and  then  pumped  backed  to  the  well  and  sampled 
to  obtain  a  breakthrough  curve.  Although  similar 
in  methodology  to  preexisting  methods,  this 
method  differs  in  that  it  takes  into  account  ambient 
groundwater  movement  during  the  pumpback 
phase.  Using  sodium  chloride  as  a  tracer  solution,  a 
series  of  small-scale  tests  were  run  in  a  laboratory 
sand  tank  model  to  test  the  theory.  Results  of 
linear  flow  tracer  tests  through  the  model,  simulat- 
ing unperturbed  regional  advective  flow  at  known 
velocities,  were  compared  to  results  of  single-well 
drift-and-pumpback  tests  conducted  during  linear 
flow  through  the  model.  Advective  velocities  com- 
puted by  both  types  of  tests  were  identical,  thus 
proving  the  validity  of  the  equation.  (Author's 
abstract) 
W89-00707 


GROUNDWATER  FLOW  SYSTEMS  IN  MOUN- 
TAINOUS TERRAIN:  1.  NUMERICAL  MODEL- 
ING TECHNIQUE, 

Utah  State  Univ.,  Logan.  Dept.  of  Geology. 

C.  Forster,  and  L.  Smith. 

Water  Resources  Research  WRERAO,  Vol    24 

No.  7,  p  999-1010,  July  1988.  5  fig,  2  tab,  44  ref. 

Descriptors:  "Mathematical  models,  "Groundwat- 
er movement,  "Mountains,  "Temperature  effects, 
Numerical  anlaysis,  Heat  transfer,  Temperatures, 
Water  table,  Free  surfaces. 

A  coupled  model  of  fluid  flow  and  heat  transfer  is 
developed  to  characterize  steady  groundwater 
flow  within  a  mountain  massif.  A  coupled  model  is 
necessary  because  high-relief  terrain  can  enhance 
groundwater  flow  to  depths  where  elevated  tem- 
peratures are  encountered.  A  wide  range  in  water 
table  form  and  elevation  expected  in  high-relief 
terrain  is  accomodated  using  a  free-surface 
method.  This  approach  allows  the  examination  of 
the  influence  of  thermal  conditions  on  the  patterns 
and  rates  of  groundwater  flow  and  the  position  of 
the  water  table.  Vertical  fluid  flow  is  assumed  to 
occur  within  the  unsaturated  zone  to  provide  a 
simple  basis  for  modeling  advective  heat  transfer 
above  the  water  table.  This  approach  ensures  that 
temperatures  at  the  water  table,  and  throughout 
the  domain,  are  consistent  with  temperature  condi- 
tions specified  at  the  bedrock  surface.  Convention- 
al free-surface  methods  provide  poor  estimates  of 
the  water  table  configuration  in  high-relief  terrain. 
A  modified  free-surface  approach  is  introduced  to 
accomodate  recharge  at  upper  elevations  on  the 
seepage  face,  in  addition  to  recharge  at  the  free 
surface.  (See  also  W89-00709)  (Author's  abstract) 
W  89-00708 


GROUNDWATER  FLOW  SYSTEMS  IN  MOUN- 
TAINOUS TERRAIN:  2.  CONTROLLING  FAC- 
TORS, 

Utah  State  Univ.,  Logan.  Dept.  of  Geology. 

C.  Forster,  and  L.  Smith. 

Water  Resources  Research  WRERAO,  Vol.  24 

No.  7,  p  1011-1023,  July  1988    11  fig,  3  tab,  12  ref. 

Descriptors:  "Geohydrology,  "Mathematical 
models,  "Groundwater  movement,  "Mountains, 
♦Temperature  effects,  Water  table  fluctuations. 
Topography,  Relief,  Permeability,  Thermal  con- 
ductivity, Glaciers,  Temperature,  Infiltration,  Geo- 
logic fractures. 


Groundwater — Group  2F 

The  modeling  technique  developed  in  part  1  of  this 
2-part  study  provides  a  quantitative  means  for  as- 
sessing the  impact  of  factors  controlling  ground- 
water flow  systems  in  mountainous  terrain.  Condi- 
tions examined  include  surface  topography  (slope 
profile,  relief,  3-dimensional  form),  geology  (per- 
meability and  thermal  conductivity),  climate  avail- 
able infiltration,  presence  and  extent  of  alpine  gla- 
ciers, surface  temperature  conditions),  and  regional 
heat  flux.  Water  table  elevation  is  a  sensitive  indi- 
cator of  the  factors  controlling  mountain  flow  sys- 
tems. Under  certain  conditions,  overestimating  the 
bulk  permeability  of  a  mountain  massif  by  a  factor 
of  5  can  lead  to  underestimates  of  the  water  table 
elevation  in  excess  of  1000  m.  Under  the  same 
conditions,  rates  of  fluid  flux  may  be  overestimated 
by  at  least  60%.  The  infiltration  rate,  regional  heat 
flux,  and  the  presence  of  glaciers  have  important, 
but  lesser  impacts.  High  topographic  relief  ampli- 
fies the  influence  of  surface  topography  and  per- 
meable fracture  zones  on  patterns  of  groundwater 
flow  and  on  the  position  of  groundwater  flow 
divides.  Although  computed  water  table  elevations 
are  sensitive  to  controlling  factors,  uncertainties 
inherent  in  resolving  the  magnitude  of  many  of  the 
controlling  parameters  will  complicate  efforts  to 
constrain  simulations  using  measured  water  table 
elevations.  (See  also  W89-00708)  (Author's  ab- 
stract) 
W89-00709 


DISTRIBUTED  PARAMETER  APPROACH 
FOR  EVALUATING  THE  ACCURACY  OF 
GROUNDWATER  MODEL  PREDICTIONS:  1 
THEORY, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab 

D.  McLaughlin,  and  E.  Wood. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  7,  p  1037-1047,  July  1988.  2  fig.  41  ref,  append. 

NSF  Grant  ECE-85 14987. 

Descriptors:  "Stochastic  models,  "Groundwater 
movement,  "Model  studies,  "Mathematical  models, 
"Stochastic  hydrology,  Distributed  parameter  ap- 
proach, Performance  evaluation,  Prediction, 
Errors,  Mathematical  equations,  Sampling  design. 

A  systematic  stochastic  analysis  suggests  that 
groundwater  model  accuracy  depends  on  natural 
heterogeneity,  data  availability,  model  approxima- 
tions, and  a  method  used  to  develop  a  description 
of  the  modeling  process  which  includes  all  of  these 
factors.  This  description  is  based  on  a  set  of  hybrid 
state  equations  which  clearly  distinguish  between 
the  heterogeneous  distributed  variables  of  the  natu- 
ral (reference)  system  and  the  aggregated  variables 
of  the  discretized  model.  Approximate  expressions 
for  the  first  and  second  moments  of  the  model's 
prediction  error  are  derived  directly  from  the  state 
equations.  The  derived  moments  provide  a  con- 
venient way  to  examine  a  number  of  questions 
related  to  sampling  design,  robust  input  estimation, 
and  model  performance.  They  also  may  be  used  to 
design  modeling  studies  before  extensive  resources 
are  committed  to  data  collection  and  model  devel- 
opment. (See  also  W89-00712)  (Author's  abstract) 
W89-00711 


DISTRIBUTED  PARAMETER  APPROACH 
FOR  EVALUATING  THE  ACCURACY  OF 
GROUNDWATER  MODEL  PREDICTIONS:  2. 
APPLICATION   TO   GROUNDWATER   FLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

D.  McLaughlin,  and  E.  Wood. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  7,  p  1048-1060,  July  1988.  9  fig,  3  tab,  37  ref. 

NSF  Grant  ECE-85 14987. 

Descriptors:  "Stochastic  hydrology,  "Mathemati- 
cal models,  "Stochastic  models,  "Groundwater 
movement.  Distributed  parameter  approach,  Per- 
formance evaluation,  Prediction,  Errors,  Dimen- 
sional analysis. 

The  distributed  parameter  theory  is  used  to  evalu- 
ate the  accuracy  of  a  groundwater  flow  model 
The  special  case  investigated  assumes  that  the 
model's  prediction  errors  are  due  primarily  to  data 
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limitations.  In  this  case,  approximate  prediction 
error  moments  (mean  and  covariance)  are  obtained 
by  solving  two  sets  of  coupled  partial  differential 
equations  which  have  the  same  basic  structure  as 
the  original  flow  equation.  Solutions  can  be  ob- 
tained with  spectral.  Green's  function,  or  numeri- 
cal techniques,  depending  on  the  assumptions 
made.  Two  examples  are  solved  using  a  finite 
element  approach.  The  first  (2-dimensional)  exam- 
ple confirms  steady  state  infinite  domain  results 
obtained  with  spectral  methods.  The  second  (3- 
dimensional)  example  investigates  the  influence  of 
spatial  variability,  sampling  strategy,  and  subopti- 
mal  estimation  on  model  prediction  accuracy.  (See 
also  W89-007I 1)  (Author's  abstract) 
W89-007I2 


THREE-DIMENSIONAL  RADIAL  DISPER- 
SION IN  A  VARIABLE  VELOCITY  FLOW 
HELD, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00715 


MICROSCALE  HALINE  CONVECTION  -  A 
PROPOSED  MECHANISM  FOR  TRANSPORT 
AND  MIXING  AT  THE  WATER  TABLE 
REGION, 

Weizmann    Inst,    of   Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

D.  Ronen,  M.  Magaritz,  and  N.  Paldor. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  7,  p  1111-1117,  July  1988.  9  fig,  37  ref. 

Descriptors:  'Irrigation  effects,  *Path  of  pollut- 
ants, 'Solute  transport.  'Saline  water,  'Uncon- 
fined  aquifers,  "Convection,  'Groundwater  move- 
ment, Microscale  haline  convection,  Transport, 
Mixing,  Israel. 

Field  measurements  of  chloride  profiles  in  the 
water  table  region  of  a  deep  aquifer  (Israel  Coastal 
Plain)  are  interpreted  in  terms  of  haline  convection 
at  the  microscale  level.  Under  natural  flow  condi- 
tions the  flow  field  is  characterized  by  a  small 
Peclet  number  (between  0.0625  and  0.00625)  so 
that  molecular  diffusion  dominates  over  mechani- 
cal dispersion.  Haline  convection  apparently  is  a 
major  transport  and  mixing  mechanism  at  the 
water  table  region  of  granular  aquifers  under  natu- 
ral flow  conditions  wherever  the  intervention  of 
man  changed  the  chemical  composition  of  natural 
replenishment.  In  the  studied  region  it  is  estimated 
that  the  critical  density  difference  which  over- 
comes viscous  drag  forces  is  0.23-0.28  kg/cu  m. 
This  value  agrees  with  the  magnitude  of  the  criti- 
cal free  convection  parameter  (modified  Rayleigh 
number)  of  earlier  models.  (Author's  abstract) 
W89-00718 


DRY  STREAM  REACHES  IN  CARBONATE 
TERRANES:  SURFACE  INDICATORS  OF 
GROUND-WATER  RESERVOIRS, 

Geological  Survey,  Nashville,  TN. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00870 


SIMULATION  OF  RFXIONAL  GROUND 
WATER  FLOW  IN  BEDROCK,  SOUTHWEST- 
ERN NEW  YORK-NORTHWESTERN  PENN- 
SYLVANIA, 

Stearns  and  Wheeler,  Cazenovia,  NY. 
G.  Gould,  and  D.  I  Siegel. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
3,  p  671-676,  June  1988.  4  fig,  1  tab.  27  ref.  Ameri- 
can Chemical  Society  Petroleum  Research  Fund 
Grant  17339-AC2. 

Descriptors:  'Simulation  analysis,  'Bedrock, 
'New  York,  'Pennsylvania,  'Groundwater  move- 
ment, 'Geohydrolgoy,  'Model  studies.  Regional 
analysis,    Hydrologic    models.   Computer   models. 

This  paper  presents  the  results  of  steady-State 
three-dimensional  computer  simulations  to  deter- 
mine the  hydrogeologic  soiling  of  formation  water 
in  the  hydrocarbon  producing  formations  of  south- 
western New  York  and  northwestern  Pennsylva- 


nia. Recharge  areas  for  the  regional  ground  water 
flow  systems  in  the  study  area  are  the  Valley 
Heads  Moraine  and  Allegheny  uplands;  discharge 
areas  are  Lakes  Erie  and  Ontario  to  the  north  and 
the  northern  margin  of  the  Appalachian  basin  to 
the  south.  Simulated  ground  water  flow  in  all 
model  layers  moves  north  from  the  ground  water 
divide  on  the  Valley  Heads  Moraine  towards  Lake 
Erie  at  a  rate  from  .000001  to  .001  ft/day.  South  of 
the  divide  intermediate-scale  and  local-scale  flow 
systems  occur  in  the  upper  4000  feet  of  the  strati- 
graphic  section  and  the  directions  of  ground  water 
flow  diverge  towards  major  rivers  and  other  topo- 
graphically low  areas.  (Author's  abstract) 
W89-00882 


MICROBIAL  POLLUTION  OF  WELL  WATER 
IN  SOUTHEASTERN  MINNESOTA, 

Minnesota   Univ.,    St.    Paul.   Coll.   of  Veterinary 

Medicine. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00887 


BASIC  ENCODED  MODEL  FOR  ONE-DIMEN- 
SIONAL GROUND  WATER  SYSTEMS  INCOR- 
PORATING FIRST-ORDER  DEGRADATION 
KINETICS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-008 8 8 


CHEMISTRY  AND  DELTA  13C  OF  TOTAL 
DISSOLVED  CARBON  IN  WATERS  OF  SE- 
LECTED SPRINGS  NEARBY  LUBLIN  CITY: 
WEEKLY  OBSERVATIONS  FROM  OCTOBER 
1982  TO  JUNE  1983, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 
P.  Staniaszek,  and  S.  Halas. 

Nordic  Hydrology  NOHYBB,  Vol.  19,  No.  2,  p 
121-134,  1988.  7  fig,  3  tab,  23  ref. 

Descriptors:  'Isotope  studies,  'Stable  isotopes, 
'Spring  water,  'Groundwater,  'Chemical  analysis, 
'Chemical  properties,  Seasonal  variation,  Hydro- 
gen ion  concentration.  Mixing,  Calcium,  Magnesi- 
um, Carbonate  rocks,  Carbon,   Poland,  Aquifers. 

Seasonal  changes  of  (13C)/(12C)  ratios  and  chem- 
istry of  ground  waters  were  studied.  When  new 
waters  are  mixed  with  the  aquifer  water,  changes 
of  its  parameters  are  anticipated.  These  changes 
are  small  but  detectable,  because  the  aquifer  con- 
tent is  large  in  comparison  to  the  amount  of  new 
water.  Sometimes,  non-linearities  in  the  mixing  ef- 
fects magnify  these  changes.  Since  the  aquifer  is 
not  homogeneous,  the  changes  of  parameters  of 
water  taken  from  the  springs  are  multidirectional 
and  irregular.  Chemistry  and  delta(13C)  of  total 
dissolved  carbon  and  HC03(-),  Ca(++),  and 
Ca(++)  +  Mg(++)  contents  in  spring  waters 
were  investigated.  Changes  of  these  values  were 
recorded  for  eight  months  of  1982  and  1983.  The 
changes  were  irregular  and  larger  in  winter  and 
early  spring,  than  in  autumn  and  late  spring.  These 
changes  and  a  long-term  trend  observed  in  Octo- 
ber and  November  are  discussed  in  terms  of 
models  and  the  theory  of  mixing  of  waters.  (Ver- 
Nooy-PTT) 
W89-00895 


GROUNDWATER  VELOCITY  MAGNITUDE  IN 
RADIONUCLIDE  TRANSPORT  CALCULA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00903 


FINITE  ELEMENT  COMPUTATION  OF 
SHAPE  FACTORS  FOR  KIRKHAM'S  PIEZOM- 
ETER TUBE  METHOD  FOR  HYDRAULIC 
CONDUCTIVITY  OF  SATURATED  SOIL, 

Dundee   Univ.    (Scotland).    Dept.   of  Mechanical 

Engineering. 

For   primary   bibliographic   entry   see    Field    2G. 

W 89-009 11 


GROUNDWATER  RECHARGE  IN  ARID  RE- 
GIONS: REVIEW  AND  CRITIQUE  OF  ESTI- 
MATION METHODS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
G.  W.  Gee,  and  D.  Hillel. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  3,  p 
255-266,  July-September  1988.  59  ref.  Dept.  of 
Energy  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Groundwater  recharge,  'Arid  lands, 
'Arid-zone  hydrology,  'Hydrologic  budget,  'Lit- 
erature review,  Recharge,  Evapotranspiration,  Es- 
timating, Isotopic  tracers,  Lysimeters. 

Arid-site  recharge,  while  generally  low,  can  be 
highly  variable.  Recharge  under  similar  climate 
and  soil  conditions  but  with  different  plant  cover 
and  topography  can  vary  from  zero  to  more  than 
the  annual  precipitation.  Simple  estimates  of  re- 
charge based  on  fixed  fractions  of  annual  precipita- 
tion are  misleading  because  they  do  not  reflect  the 
plant  and  soil  factors  controlling  recharge.  De- 
tailed water  balance  models,  successful  for  irrigat- 
ed agriculture,  fail  to  predict  evapotranspiration 
accurately  under  conditions  where  plants  suffer 
seasonal  water  stress  and  cover  is  sparse.  Re- 
charge, when  estimated  as  a  residual  in  water 
balance  models,  may  be  in  error  by  as  much  as  an 
order  of  magnitude.  Similar  errors  can  occur  when 
soil  water  flow  models  are  used  with  measured  or 
estimated  soil  hydraulic  conductivities  and  tension 
gradients.  Lysimetry  and  tracer  tests  offer  the  best 
hope  for  evaluating  recharge  at  arid  sites,  particu- 
larly in  siting  waste  disposal  facilities,  where  reli- 
able recharge  estimates  are  needed.  Quantification 
of  drainage  using  lysimetry  over  several  years 
under  a  given  set  of  soil,  plant,  and  climate  condi- 
tions for  a  specific  site  can  provide  a  basis  for 
calibrating  models  for  recharge  prediction.  Tracer 
tests  using  such  long-lived  tracers  as  36C1  or  per- 
haps stable  isotopes  (18oxygen,  deuterium)  can 
provide  qualitative  estimates  of  recent  recharge  at 
a  given  site.  (Author's  abstract) 
W89-0O914 


DEFINITION  OF  A  MODEL  FOR  MONITOR- 
ING THE  CHEMICAL  AND  CHEMICAL- 
PHYSICAL  CHARACTERISTICS  OF  DEEP 
DRINKING  WATERS, 

Perugia  Univ.  (Italy).  Cattedra  di  Igiene. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-00927 


THERE'S    NO   SUCH    THING    AS   A   REPRE- 
SENTATIVE GROUND  WATER  SAMPLE, 

Leggette,  Brashears  and  Graham,  Inc.,  St.  Paul, 

MN. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00937 


MAKING  THE  MOST  OF  FIELD-MEASURA- 
BLE GROUND  WATER  QUALITY  PARAM- 
ETERS, 

Hydrolab  Corp.,  Austin,  TX. 

For  primary  bibliographic  entrv  see  Field  7B. 

W89-00939 


TRACER  TEST  ANALYSIS  OF  ANISOTROPY 
IN  HYDRAULIC  CONDUCTIVITY  OF  GRANU- 
LAR AQUIFERS, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geo- 
logical Science. 
G.  J.  Kenoyer. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  3,  p  67-70,  Summer  1988.  2  fig,  1  tab, 
14  ref. 

Descriptors:  'Hydraulic  conductivity,  'Anisotro- 
py,  'Aquifers,  'Piezometers,  'Groundwater  move- 
ment, 'Tracers,  Hydraulic  gradient. 

A  simple  method  was  developed  to  determine  ani- 
sotropy  ratio  of  hydraulic  conductivity  in  near- 
surface  granular  aquifers  using  a  tracer  test  and 
piezometer  measurements.  Depending  on  the 
length  of  time  allowed,  the  test  will  yield  anisotro- 
py  ratios  that  are  representative  of  the  distance 
traversed  by  the  tracer  during  the  test,  up  to  tons 
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of  feet  from  the  injection  point  for  some  systems. 
The  method  is  illustrated  with  an  application  to  a 
groundwater  flow  system  in  northern  Wisconsin. 
(Author's  abstract) 
W89-00940 


OXYGEN  TRANSFER  THROUGH  FLEXIBLE 
TUBING  AND  ITS  EFFECTS  ON  GROUND 
WATER  SAMPLING  RESULTS, 

Illinois    State    Water    Survey    Div.,    Champaign 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5A 

W89-00943 


CONTAMINATION  OF  FARMSTEAD  WELLS 
BY  PESTICIDES,  VOLATILE  ORGANICS,  AND 
INORGANIC  CHEMICALS  IN  KANSAS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  5B 
W89-00946 


CONTINUUM  MODELS  FOR  CONTAMINANT 
TRANSPORT  IN  FRACTURED  POROUS  FOR- 
MATIONS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B 

W89-00966 


NONAQUEOUS  PHASE  LIQUID  TRANSPORT 
AND  CLEANUP:  I.  ANALYSIS  OF  MECHA- 
NISMS, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B 
W89-00968 
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NONAQUEOUS  PHASE  LIQUID  TRANSPORT 
AND  CLEANUP:  II.  EXPERIMENTAL  STUD- 
IES, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-0O969 


COMPARISON  OF  TWO  METHODS  FOR 
SUMMARIZING  HYDRAULIC  CONDUCTIV- 
ITIES OF  A  LAYERED  SOIL, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. ° 

W89  00970ry   biblio&raPhic   en,ry   see   F'eld   2G. 


MJETHOD  FOR  LOCATING  WELLS  IN  A 
GROUNDWATER  MONITORING  NETWORK 
UNDER  CONDITIONS  OF  UNCERTAINTY 

Illinois  Univ.  at  Urbana-Champaign.  Dept  of  Civil 
Engineering. 

™?JnP™mary  bibli°graphic  entry  see  Field  7A. 
W89-00971 


ANALYTICAL  SOLUTION  FOR  AQUIFER  DE- 
CONTAMINATION BY  PUMPING 

New   Mexico   Inst,   of  Mining   and' Technology, 

Socorro.  Dept.  of  Geoscience. 

W89  00977^   bibliographic   entry   see   Field    5G. 


MANAGEMENT  OF  A  TRIBUTARY  AQUIFER 

New  Mexico  Univ..  Albuquerque.  Dept    of  Eco- 
nomics. 

W89P00978y  bibli°8raphic  en,ry  see  Field  4B 


CONTINUUM  APPROACH  FOR  MODELING 
MASS  TRANSPORT  IN  FRACTURED  MEDIA 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology 
W89P00980y  b'bliographic  entry  see  Field  5B. 

CONTAMINANT     TRANSPORT      IN      FRAC- 
TURED POROUS  MEDIA:  STEADY  STATE  SO- 


LUTIONS    BY     A     BOUNDARY     INTEGRAL 
METHOD, 

Melbourne  Univ.,  Parkville  (Australia).   Dept.  of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  5B 

W89-00982 


FOG  DRIP  AS  A  SOURCE  OF  GROUNDWAT- 
ER RECHARGE  IN  NORTHERN  KENYA, 

California  Univ.,  Davis.  Dept.  of  Geology. 

N.  L.  Ingraham,  and  R.  A.  Matthews. 

Water  Resources  Research  WRERAO    Vol    24 

No.  8,  p  1406-1410,  August  1988.  2  fig,  1  tab    20 

ref. 

Descriptors:  'Precipitation,  'Groundwater  re- 
charge, *Fog,  'Atmospheric  water,  'Infiltration 
'Mist,  'Kenya,  Air-earth  interfaces,  Geohydro- 
logy,  Surface-groundwater  relations,  Statistical 
analysis,  Radioisotopes,  Tracers,  Rainfall,  Percola- 
tion, Groundwater. 

Fog  drip,  or  mist  precipitation,  has  generally  been 
neglected  by  hydrogeologists  as  a  source  of  water 
largely  because  of  the  difficulty  in  tracing  fog 
through  the  hydrosphere.  In  the  arid  climate  of 
northern  Kenya,  light  stable  isotopes  aided  in  as- 
sessing the  importance  of  fog  drip.  Fog  was  col- 
lected at  localized  fog-laden  montane  areas  and 
determined  to  have  delta  D  values  of  about  +3  to 
+  16.6%.  Rain-derived  groundwater  was  found  to 
have  delta  D  values  of  about  -25%.  However, 
groundwater  in  the  fog-laden  areas  have  delta  D 
values  of  about  -12.5%  and  appear  to  be  a  mixture 
of  fog  and  rain.  It  is  thought  that  in  special  envi- 
ronments such  as  northern  Kenya,  fog  drip  may  be 
an  important  source  of  infiltration  and  groundwat- 
er recharge.  (Author's  abstract) 
W89-00984 
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DRAWDOWN  INTERVAL  ANALYSIS-  A 
METHOD  OF  DETERMINING  THE  PARAM- 
ETERS OF  SHALLOW  CONDUIT  FLOW  CAR- 
BONATE     AQUIFERS      FROM      PUMPING 

TESTS, 

Kentucky   Univ.,   Lexington.   Dept.   of  Geology 

J.  Thrailkill. 

Water  Resources  Research  WRERAO    Vol    24 

No.  8,  p  1423-1428,  August  1988.  5  fig,  3  tab,  16 

ref. 

Descriptors:  'Karst  hydrologyy,  'Mathematical 
analysis,  'Groundwater  movement,  'Drawdown, 
'Drawdown  interval  analysis,  'Pumping  tests' 
Groundwater,  Aquifers,  Simulation,  Parametric 
hydrology,  Conduits,  Pumps,  Mathematical  stud- 
ies, Mathematical  equations,  Diffusivity,  Aquifer 
characteristics. 

In  shallow  conduit  flow  (SCF)  carbonate  aquifers, 
the  nature  of  the  void  space  and  groundwater  flow 
differs  from  that  of  granular  aquifers  in  that  the 
voids  are  solution  conduits,  often  of  large  size  and 
flow  is  generally  non-Darcy.  These  and  other 
characteristics  of  SCF  aquifers  preclude  the  appli- 
cation of  pumping  test  analysis  methods  based  on 
the  diffusion  equation.  The  drawdown  interval 
analysis  (DIA)  method,  which  is  consistent  with  a 
conceptual  model  of  the  SCF  aquifer,  provides 
estimates  of  aquifer  parameters  using  both  direct 
calculation  and  simulation  approaches.  Application 
of  the  DIA  method  to  two  wells  yielded  parameter 
values  that  are  consistent  with  the  hydrogeologic 
setting  of  the  wells.  (Author's  abstract) 
W89-00986 


THEORETICAL  ANALYSIS  OF  DEVIATIONS 
FROM  LOCAL  EQUILIBRIUM  DURING 
SORBING  SOLUTE  TRANSPORT  THROUGH 
IDEALIZED  STRATIFIED  AQUIFERS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  5B 
W89-00987 


REACTOR  ACCIDENT  AT  CHERNOBYI  •  A 
POSSIBILITY  TO  TEST  COLLOID-CON- 
TROLLED  TRANSPORT  OF  RADIONUCLIDES 
IN  A  SHALLOW  AQUIFER, 

Bern  Univ.  (Switzerland).   Radiochemisches  Lab. 
For  primary  bibliographic  entry  see  Field  5B 
W89-00990 


STATISTICAL  CORRELATIONS  FOR  PRE- 
DICTING THE  PARTITION  COEFFICIENT 
FOR  NONPOLAR  ORGANIC  CONTAMI- 
NANTS BETWEEN  AQUIFER  ORGANIC 
CARBON  AND  WATER, 

General  Motors  Research  Labs.,  Warren,  MI   En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B 
W89-00992 


MODELLING  SOIL  WATER  DYNAMICS  IN 
THE  UNSATURATED  ZONE:  STATE  OF  THE 
ART, 

Institute   for   Land   and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
For   primary   bibliographic   entry   see   Field   2G 
W89-01014 


STATUS  OF  ISOTOPE  HYDROLOGY  TODAY, 

For  primary  bibliographic  entry  see  Field  2A 
W89-01018 


GROUNDWATER    FLOW    AND    TRANSPORT 
MODELING, 

Geological  Survey,  Reston,  VA. 

L.  F.  Konikow,  and  J.  W.  Mercer. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No    1/ 

3,  p  379-409,  July  30,  1988.  7  fig,  101  ref. 

Descriptors:  'Hydrology,  'Groundwater  move- 
ment, 'Path  of  pollutants,  'Solute  transport 
Powder  River  Basin,  Wyoming,  Montana, 
Aquifers,  Chemical  wastes,  Industrial  wastes] 
Hamilton,  Ohio,  Model  studies,  Mathematical' 
models. 

Deterministic,  distributed-parameter,  numerical 
simulation  models  for  analyzing  groundwater  flow 
and  transport  problems  are  in  common  use.  The 
theoretical  basis  and  practical  use  of  groundwater 
flow  and  solute  transport  models  are  presented. 
For  flow  modeling,  data  are  generally  sufficient  to 
allow  calibration  of  the  model.  For  solute-trans- 
port modeling,  lack  of  data  not  only  limits  calibra- 
tion, but  also  causes  uncertainty  in  process  descrip- 
tion. Where  data  are  available,  model  reliability 
should  be  assessed  on  the  basis  of  sensitivity  tests 
and  measures  of  goodness-of-fit.  Two  case  histories 
are  given.  The  first  involves  the  effects  of  ground- 
water withdrawals  from  a  deep  regional  aquifer  for 
use  in  the  proposed  Powder  River  Basin,  Wyo- 
ming-Montana, coal  slurry  pipeline  (15,000  to 
20,000  acre-ft/yr  water  required).  A  variety  of 
models  were  used  to  predict  the  drawdowns.  The 
second  case  history  involves  a  ten-acre  site  impact- 
ed by  chemical  recycling  activities  in  Hamilton, 
Ohio.  Thousands  of  leaking  drums  and  300,00  gal 
of  bulk  hazardous  materials  were  present  at  the 
time  of  closure  in  1980.  The  facility  overlay  a 
large,  productive  aquifer.  Volatile  organic  com- 
pounds, the  most  mobile  materials,  were  chosen  for 
studies  of  pollutant  migration  and  for  development 
of  a  remediation  plan.  (Cassar-PTT) 
W  89-0 102  5 


SORPTION      NONEQUILIBRIUM      DURING 
SOLUTE  TRANSPORT, 

Robert    S.    Kerr    Environmental    Research    Lab 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 


TRANSPORT   OF   SOLUTES   IN   SOILS   AND 
AQUIFERS, 

Agricultural    Univ.,    Wageningen    (Netherlands) 

Dept.  of  Land  and  Water  Use 

For  primary  bibliographic  entry  see  Field  5B 

W89-01027 


CONTAMINANT      HYDROGEOLOGY      DOL- 
LARS AND  SENSE, 

Alberta  Univ.,  Edmonton.  Dept  of  Geology. 
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Group  2F — Groundwater 

For  primarv  bibliographic  entry  see  Field  5B. 
W89-01028 


\EROBIC  BIODEGRADATION  OF  NATURAL 
AND  XENOBIOTIC  ORGANIC  COMPOUNDS 
BY    SUBSURFACE    MICROBIAL   COMMUNI- 

T1ES- 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01090 


RADIONUCLIDES  IN  DRINKING  WATER, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-0 1104 

OCCURRENCE   OF   RADON   IN   WELL  SUP- 
PLIES 

American  Water  Works  Service  Co.,  Voorhees, 

NJ.  System  Water  Quality  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01105 


OPERATING  A  SMALL  FULL-SCALE  ION  EX- 
CHANGE SYSTEM  FOR  URANIUM  REMOV- 
AL- 

Arber  (Richard  P.)  Associates,  Inc.,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5F. 
W 89-0 1107 


OCCURRENCE   OF  RADON,   RADIUM,   AND 
URANIUM  IN  GROUNDWATER, 

Environmental     Protection     Agency,    Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01108 


EVALUATING  VARIOUS  ADSORBENTS  AND 
MEMBRANES  FOR  REMOVING  RADIUM 
FROM  GROUNDWATER, 

Houston  Univ.,  TX  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-01109 


METHODS     FOR     REMOVING     URANIUM 
FROM  DRINKING  WATER, 

Lnvironmental     Protection     Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01110 


MODALP:  A  DETERMINISTIC  RAINFALL- 
RUNOFF  MODEL  FOR  LARGE  KARSTIC 
AREAS, 

Hacettepe  Univ.,  Ankara  (Turkey).  Dept.  of  Hy- 

drogeological  Engineering. 

A.  Arikan. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  4,  p  401-414,  August  1988.  6  fig,  2  tab,  10  ref. 

Descriptors:  *  Model  studies,  *Groundwater, 
•Rainfall-runoff  relationships,  'Aquifers,  'Karst 
hydrology,  'Turkey,  Basins,  Soil  properties,  Base 
flow 

A  model  has  been  developed  for  fractured-fissured 
and  karstic  aquifers  that  consists  of  two  main  sys- 
tems. (1)  one  which  represents  the  surface  drainage 
area  and  simulates  the  peak  flows  of  the  hydro- 
graph,  and  (2)  one  which  simulates  the  inflows 
from  the  adjacent  closed  basins  that  contribute  to 
the  baseflow.  Each  of  Ihesc  two  systems  consists  of 
two  reservoirs  The  first  reservoir  represents  the 
soil  cover  and  the  unsaturated  zone  and  its  main 
function  is  to  deliver  the  effective  precipitation  of 
the  second  reservoir.  The  second  reservoir  repre- 
sents the  saturated  /one  of  the  karst  system.  Since 
ihc  intensity  of  karstification  decreases  with  depth, 
a  variable  discharge  coefficient  is  considered.  The 
model  has  been  successfully  applied  to  the  Manv- 
gat  River  basin  m  Turkey  which  is  a  highly  karsti- 
fied  area  (Author's  abstract) 
W89-OI145 


STABILITY  OF  SAND  SLOPES  IN  THE 
GROUNDWATER  DISCHARGE  ZONES, 

For  primary  bibliographic  entry  see  Field  8D. 
W 89-0 1174 

USE  OF  HYDROGEOCHEMICAL  SAMPLING 
DATA  IN  HYDRAULIC  ENGINEERING, 

M.  P.  Leonov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p  542-547,  September  1988.  2  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  36-39,  September  1987. 

Descriptors:  'Groundwater  origins,  'Subsurface 
drainage,  'Tracers,  'Mixing,  'Geohydrology, 
'Geochemistry,  Soviet  Union,  Hydroelectric 
plants. 

The  problem  of  determining  the  quantitative  rela- 
tions of  waters  of  different  origin,  recorded  as  a 
mixture  in  individual  zones  of  the  seepage  region 
or  at  places  of  outflow  in  springs  and  drainage 
systems,  is  investigated.  The  results  of  calculations 
by  mixing  formulas  are  approximate  and  the  accu- 
racy of  estimating  the  relationship  of  constituents 
in  a  mixture  depends  on  the  reliability  of  the  hy- 
drogeological  calculation  scheme  used  and  initial 
characteristics  of  the  subsurface  waters.  To  in- 
crease the  accuracy,  performing  parallel  calcula- 
tions with  the  use  of  different  tracers  are  recom- 
mended. Ions,  microcomponents,  isotopes,  total 
mineralization  and,  sometimes,  water  temperature, 
can  be  used  as  tracers  for  separating  a  mixture  of 
various  types  of  subsurface  waters  into  compo- 
nents. Several  examples  of  using  mixing  formulas 
for  solving  various  problems  are  examined,  includ- 
ing: (1)  analysis  of  the  conditions  of  formation  of 
drainage  waters  of  the  Charvak  Hydroelectric  Sta- 
tion, and  (2)  analysis  of  inflow  to  the  drainage 
devices  of  the  tailrace  channel  of  the  Pplyavinyas 
Hydroelectric  Station.  The  given  examples,  which 
are  rather  complex  and  unusual,  indicate  the  effec- 
tiveness of  using  the  described  method.  (Miller- 
PTT) 
W89-01178 


CITIES  SUPPORTED  BY  STICKS  IN  THE 
MUD:  A  VARIATION  ON  THE  SETTLEMENT 
OF  LAND  AND  STRUCTURES  CAUSED  BY 
GROUND  WATER  REMOVAL, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01190 


GENERAL  CORRECTION  FOR  SPONTANE- 
OUS POTENTIAL  WELL  LOGS  IN  FRESH 
WATER, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
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PUMPING  TESTS  IN  NONUNIFORM 
AQUIFERS:  THE  RADIALLY  SYMMETRIC 
CASE, 

Kansas  State  Geological  Survey,  Lawrence. 

J.  J.  Butler. 

Journal  of  Hydrology  JHYDA7.  Vol.  1-4,  No.  104, 

p  15-30,  June  30,  1988.  5  fig,  38  ref. 

Descriptors:  'Pumping  tests,  'Aquifer  characteris- 
tics, 'Groundwater  movement,  'Mathematical 
models,  'Flow  profiles,  Numerical  analysis,  Draw- 
down, Thiems  equation,  Test  wells. 

Traditionally,  pumping-test-analysis  methodology 
has  been  limited  to  applications  involving  aquifers 
whose  properties  are  assumed  uniform  in  space. 
This  work  attempts  to  assess  the  applicability  of 
analytical  methodology  to  a  broader  class  of  units 
with  spatially  varying  properties.  An  examination 
of  flow  behavior  in  a  simple  configuration  consist- 
ing of  pumping  from  the  center  of  a  circular  disk 
embedded  in  a  matrix  of  differing  properties  is  the 
basis  for  this  investigation.  A  solution  describing 
flow  in  this  configuration  is  obtained  through  La- 
place-transform techniques  using  analytical  and  nu- 
merical inversion  schemes.  Approaches  for  the  cal- 
culation of  flow  properties  in  conditions  that  can 
be  roughly  represented  by  this  simple  configura- 


tion are  proposed.  Possible  applications  include  a 
wide  variety  of  geologic  structures,  as  well  as  the 
case  of  a  well  skin  resulting  from  drilling  or  devel- 
opment. Of  more  importance  than  the  specifics  of 
these   techniques   for   analysis   of  water-level    re- 
sponses is  the  insight  into  flow  behavior  during  a 
pumping  test  that  is  provided  by  the  large-time 
form  of  the  derived  solution.  The  solution  reveals 
that  drawdown  during  a  pumping  test  can  be  con- 
sidered  to   consist   of  two   components   that   are 
dependent  and  independent  of  near-well  proper- 
ties, respectively.  Such  an  interpretation  of  pump- 
ing-test   drawdown  allows  some  general  conclu- 
sions to  be  drawn  concerning  the  relationship  be- 
tween parameters  calculated  using  analytical  ap- 
proaches based  on  curve-matching  and  those  cal- 
culated using  approaches  based  on  the  slope  of  a 
semilog  straight  line  plot.  The  infinite-series  trun- 
cation  that   underlies  the   semilog   analytical   ap- 
proaches is  shown  to  remove  further  contributions 
of  near-well  material  to  total  drawdown.  In  addi- 
tion, the  semilog  distance-drawdown  approach  is 
shown  to  yield  an  expression  that  is  equivalent  to 
the  Thiem  equation.  These  results  allow  some  gen- 
eral recommendations  to  be  made  concerning  ob- 
servation-well placement  for  pumping  tests  in  non- 
uniform aquifers.  The  relative  diffusivity  of  materi- 
al on  either  side  of  a  discontinuity  is  shown  to  be 
the    major    factor   in   controlling   flow    behavior 
during  the  period  in  which  the  front  of  the  cone  of 
depression  is  moving  across  the  discontinuity.  The 
insights  of  this  work  into  flow  behavior  during  a 
pumping   test   are  applicable   to  a  wide  class  of 
nonuniform  units.  (Author's  abstract) 
W89-01196 


STABLE  ISOTOPE  STUDY  OF  RECHARGE 
PROCESSES  IN  THE  ENGLISH  CHALK, 

British  Geological  Survey,  Wallingford  (England). 
W.  G.  Darling,  and  A.  H.  Bath. 
Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 
p  31-46,  June  30,  1988.  6  fig,  2  tab,  37  ref. 

Descriptors:  'Radioactivity  techniques,  'Tracers, 
'Oxygen  isotopes,  'Hydrogen  isotopes,  'Ground- 
water recharge,  'Groundwater  movement,  Un- 
saturated zone,  Infiltration,  Chemistry  of  precipita- 
tion, Isotopes,  Path  of  pollutants.  Lysimeters, 
Rainfall,  Aquifers. 

The  delta  hydrogen  isotope  (H2)  and  delta  oxygen 
isotope  (018)  values  of  water  contained  in  unsatu- 
rated Chalk  have  been  measured  in  drillcore  pro- 
files taken  over  a  period  of  28  months  on  arable 
land  in  Cambridgeshire,  eastern  England.  The  iso- 
topic  composition  of  rainfall  and  lysimeter  drain- 
age on  the  same  site  has  also  been  monitored  over 
a  period  of  four  years.  The  distribution  of  isotope 
values  in  the  upper  few  meters  of  soil  and  unsatu- 
rated Chalk  shows  that  the  mechanism  of  infiltra- 
tion is  not  simple  piston-like  downward  displace- 
ment since  the  scale  of  vertical  fluctuations  is 
incompatible  with  estimated  annual  infiltration  and 
the  apparent  rates  of  movement  of  matrix  water 
derived  from  thermonuclear  tritium  studies.  Ly- 
simeter drainage  is  not  isotopically  identical  to 
matrix  water  at  the  same  depth  suggesting  that 
different  routes  to  the  water  table  are  associated 
with  consistently  different  isotopic  content.  Al- 
though there  is  an  .apparent  difference  between 
matrix  water  beneath  arable  and  permanent  grass- 
land, these  differences  appear  to  cancel  out  in  the 
composition  of  bulk  recharge  beneath  these  land 
types.  The  regional  aquifer  has  a  uniform  isotopic 
composition  similar  in  value  to  weighted  average 
rainfall  and  lysimeter  drainage,  suggesting  that  the 
recharge-abstraction  system  has  been  in  isotopic 
equilibrium  for  many  years  despite  changes  in 
pumping  rates  and  land  use.  Two  other  Chalk  sites 
in  southern  England  have  been  investigated  in  less 
detail  but  indicate  a  clear  difference  in  infiltration 
behavior  from  that  seen  in  Cambridgeshire;  this 
seems  to  be  related  to  a  higher  matrix  conductivity 
and  annual  rainfall  amount.  (Author's  abstract) 
W89-01197 


HYDROGEOLOGY  OF  TWO  SASKATCHE- 
WAN TILLS.  I.  FRACTURES,  BULK  PERME- 
ABILITY, AND  SPATIAL  VARIABILITY  OF 
DOWNWARD  FLOW, 
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WATER  CYCLE— Field  2 


Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research 

C.  K.  Keller.  G.  Van  der  Ramp,  and  J.  A.  Cherry 

Journal  of  Hydrology  JHYDA7.  Vol.  101    No   1-4 

p  97-121,   June   30,    1988.    12   fig,   5   tab.   29   ref! 

Descriptors:  *Geohydrology,  'Saskatchewan, 
•Aquifer  characteristics,  *Glacial  till,  'Glacial 
aquifers,  'Hydraulic  permeability,  'Fracture  per- 
meability, 'Vertical  flow,  'Clays,  Permeability  co- 
efficient, Geologic  fractures.  Groundwater  move- 
ment. Flow  profiles,  Topography,  Groundwater 
recharge. 

Groundwater  flow  patterns  were  compared  and 
contrasted  in  two  deposits  of  clayey  till  of  different 
thicknesses,  both  of  which  overlie  regional  aquifers 
in  a  flat  upland  recharge  area.  Analysis  of  67  field 
and  laboratory  hydraulic  conductivity  determina- 
tions  indicated   that   conductive   fractures   in   the 
unoxidized  zone  of  the  thinner  till  (Dalmeny  site) 
give  rise  to  an  isotropic  bulk  permeability  of  ap- 
proximately 5  times  10  to  the  minus  9th  power  m/ 
sec,  which  is  two  orders  of  magnitude  greater  than 
the   bulk   permeability   of  unoxidized    till    in   the 
thicker  deposit  (Warman  site).  Vertical  pore  water 
velocities,  estimated  using  hydraulic  and  isotopic 
evidence,  vary  greatly  at  Dalmeny  and  appear  to 
be  on  the  order  of  8  m  in  10,000  yr  at  Warman. 
The    association    of    vertical    groundwater    flux, 
depth  to  water  table,  and  depth  of  oxidized  zone  at 
a  given  location  is  referred  to  as  the  flow  regime 
there.    Spatially    detailed    water-level    monitoring 
and  test  drilling  indicated  substantial  variation  of 
the  flow  regime  at  Dalmeny  on  a  horizontal  scale 
of  tens   of  meters.   No   such   variation   exists   at 
Warman.  The  differentiation  of  the  flow  regime  at 
Dalmeny  is  due  to  higher  till  permeability,  which 
permits  a  spatially-variable  response  to  microtopo- 
graphically-focused   infiltration  of  surface  water. 
Recognition  of  the  causes  and  symptoms  of  flow 
regime  variability  beneath  flat  till  landscapes  has 
implications  for  environmental  assessment  proce- 
dures, agricultural  practices,  wetland  management 
and   waste  disposal.   (See   also   W89-01202)   (Au- 
thor's abstract) 
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HYDROGEOLOGY  OF  TWO  SASKATCHE- 
WAN TILLS.  II.  OCCURRENCE  OF  SULFATE 
AND  IMPLICATIONS  FOR  SOIL  SALINITY 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

C.  K.  Keller,  and  G.  Van  der  Kamp. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No   1-4 

p    123-144     12    fig,    1    tab,    19   ref.    Environment 

Canada  Water  Resources  Research  Support  Grant 

RA-85-10  and  Natural  Sciences  and  Engineering 

Research  Council  Grants  GI372  and  A8184. 

Descriptors:  'Glacial  aquifers,  'Sulfates,  'Saline 
soils,  'Glacial  till,  'Sulfates,  'Geohydrology 
Salts,  'Saskatchewan,  Aquifer  characteristics 
Groundwater  recharge,  Groundwater  movement' 
Water  quality.  Salinity,  Flow  patterns,  Permeabil- 
ity, Soil  chemistry. 

The  occurrence  of  sulfate  salts  in  groundwater  and 
solids  was  documented  at  two  sites,  named  Dal- 
meny and  Warman,  where  clayey  tills  overlie  re- 
gional aquifers.  At  Dalmeny  the  till  is  thinner  and 
approximately  two  orders  of  magnitude  more  per- 
meable than  at  Warman.  Samples  for  sulfur  and 
sulfate  determinations  were  collected  to  depths  of 
approximately  14  m,  and  at  horizontal  spacings  of 
a  few  tens  of  meters.  Large  numbers  of  indirect 
measurements  of  bulk  salt  content  were  obtained 
with  a  noncontacting  earth  conductivity  meter 
Results  showed  that  the  bulk  sulfur  and  sulfate 
contents  of  solids  could  not  in  general  be  adequate- 
ly characterized  with  point  or  grab  samples  from 
boreholes.  At  Dalmeny,  measurements  represent- 
ing larger  averaging  volumes  revealed  a  spatially- 
intricate  pattern  of  sulfate  abundance  and  depletion 
which  extends  vertically  through  the  oxidized  and 
unoxidized  zones  of  the  till  to  the  underlying  aqui- 
fer Similar  measurements  at  Warman  suggest  that 
sulfate  variability  there  is  limited  to  the  oxidized 
zone  These  findings,  and  the  observed  coincidence 
of  sulfate  patterns  with  the  groundwater  How  pat- 
terns documented  elsewhere,  show  that  the  bulk 
permeability   of  the   till   controls   the   manner   in 


which  the  subsurface  sulfate  reservoir  is  affected 
by  microtopographic  focusing  of  surface  water 
input.  Conceptual  analysis  of  the  responses  of  these 
systems  to  various  land  management  practices  indi- 
cates that  where  tills  are  relatively  permeable, 
these  practices  would  primarily  affect  the  quality 
of  groundwater  recharge  to  underlying  aquifers. 
Where  tills  have  low  permeability,  the  same  prac- 
tices would  have  no  effect  on  aquifer  water  qual- 
ity, but  they  would  affect  the  potential  for  surface 
and  soil  sahnization.  (See  also  W89-01201)  (Au- 
thor's abstract) 
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IN-SITU  METHOD  FOR  MONITORING  LAY- 
ERED HYDRAULIC  IMPEDANCE  DEVELOP- 
MENT DURING  ARTIFICIAL  RECHARGE 
WITH  TURBID  WATER, 

North  Dakota  State  Water  Commission,  Bismarck 
W.  M.  Schuh. 

Journal  of  Hydrology  JHYDA7,  Vol.  101  No  1-4 
p    173-189,   June   30,    1988.   9   fig,    1    tab,   20  ref! 

Descriptors:  'Groundwater  recharge,  'Artificial 
recharge,  'Turbidity,  'Pit  recharge,  'Suspended 
solids,  'Impedance,  Monitoring,  Permeability  coef- 
ficient, Infiltrometers,  Tensiometers,  Hydraulic 
gradient,  Silt  load,  Clays. 

The  pit  monitoring  procedure  requires  only  the 
measurement  of  the  initial  hydraulic  conductivity, 
and  the  hydraulic  conductivity  during  pit  oper- 
ation using  a  ring  infiltrometer  and  a  single  tenso- 
metric installation.  Hydraulic  gradient  and  imped- 
ance ratio  criteria  measured  in  a  test  facility  en- 
abled the  extent  of  impedance  formation  due  to 
clogging  to  be  followed  during  the  application  of 
turbid  water.  Surface  (0-8  cm)  impedance  changes 
of  200-800  times  the  initial  impedance  were  meas- 
ured for  two  sites,  while  only  one  site  indicated  a 
ten-fold  to  twenty-fold  increase  in  impedance  in 
the  8-23  cm  layer.  No  changes  in  impedance  were 
observed  below  23  cm.  Physical  measurements  in- 
dicated that  deposition  of  silt  predominated  at  the 
surface,  while  some  of  the  clay  penetrated  to  great- 
er depths.  (Author's  abstract) 
W89-01205 


MODELING  OF  TRACER  SPREADING  IN  A 
FRACTURE  IN  WHICH  THE  APERTURE  DE- 
CREASES   WITH    DEPTH    IN    A    LAMINAR 
FLOW  (MODELISATION   DE  LA  PROPAGA- 
TION D'UN  TRACEUR  DANS  UNE  FRACTURE 
QUI    SE    FERME    PROGRESSIVEMENT    EN 
PROFONDEUR    DANS   L'HYPOTHESE    D'UN 
ECOULEMENT  LAMINAIRE  PARALLELE) 
Lille-1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 
Geologie  Appliquee. 
E.  Carlier,  T.  Collet,  and  N.  Crampon. 
Journal  of  Hydrology  JHYDA7,  Vol.  101,  No   1-4 
p  333-358,  18  fig,  1  tab,  14  ref.  English  summary! 

Descriptors:  'Groundwater  movement,  'Fracture 
permeability,  'Laminar  flow,  'Model  studies 
'Tracers,  'Mathematical  models,  'Groundwater 
recharge,  'Geohydrology.  Hydrodynamics,  Injec- 
tion, Computer  models,  Convection. 

A  model  is  presented  which  studies  the  impulse 
response,  the  pulse  response  and  the  step  function 
response  using  only  the  hydrodynamic  convection 
equation.  The  response  is  a  decreasing  function  of 
time  in  case  of  no  partial  recovery  of  elementary 
volumes  of  water  containing  a  tracer,  and  a  dissy- 
metrical  Gauss  function  when  partial  recovery 
occurs.  The  computed  dispersivity  does  not 
change  in  case  of  continuous  injection,  and  may  be 
variable  in  case  of  impulse  and  short-time  injection. 
The  model  also  shows  that  a  very  long-tailed  re- 
sponse curve  can  be  obtained,  suggesting  a  domi- 
nant influence  of  hydrodynamic  dispersion,  where- 
as only  hydrodynamic  convection  is  acting  in  an 
elementary  volume  of  water.  (Author's  abstract) 
W89-01214 


NEW  APPROXIMATE  TECHNIQUE  FOR  THE 

HODOGRAPH  METHOD  IN  GROUNDWATER 

!;k?,V^D  ITS  APPLICATION  TO  COASTAL 
AQUIFERS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 


Water  In  Soils — Group  2G 

Mineral  Engineering. 

C.  Detournay,  and  O.  D.  L.  Strack. 

Water  Resources  Research   WRERAO,   Vol    24 

No.  9,  p  1471-1481,  September  1988.  12  fig,  5  tab' 

26  ref. 

Descriptors:  'Groundwater  movement,  'Mathe- 
matical analysis,  'Hodograph  method,  'Coastal 
aquifers,  'Approximation  method,  Mathematical 
modeling,  Mathematical  equations,  Steady  flow 
Saline-freshwater  interfaces,  Seepage,  Mapping' 
Plane  flow,  Boundaries. 

The  solution  to  a  steady,  two-dimensional  problem 
of  flow  in  a  coastal  aquifer  is  derived  to  illustrate 
the  application  of  a  new  approximate  analytical 
technique.  The  problem  involves  the  determination 
of  a  phreatic  surface,  an  interface  separating  flow- 
ing fresh  water  from  salt  water  at  rest,  a  seepage 
face,  and  an  outflow  face  where  fresh  water  leaves 
the  homogeneously-permeable  porous  medium  to 
flow  into  the  sea.  The  solution  which  expresses  the 
relation  between  the  complex  potential  Omega  and 
the  complex  variable  z,  defined  in  the  flow  domain 
is  obtained  by  application  of  conformal-mapping 
techniques  using  the  hodograph  method.  Three 
auxiliary  planes  are  introduced:  the  zeta  plane  a 
reference  half  plane,  the  plane  of  the  specific  dis- 
charge function  w,  which  is  the  complex  conjugate 
of  the  hodograph,  and  the  plane  of  the  reference 
function  R,  a  function  of  the  first  derivative  of  z 
and  w  with  respect  to  zeta.  The  boundary  of  the 
flow  domain,  which  is  not  known  beforehand, 
corresponds  to  a  polygon  composed  of  circular 
arcs  and  straight-line  segments  in  the  w  plane  and 
to  a  polygon  of  straight  lines  through  the  origin  in 
the  R  plane.  The  function  that  maps  the  zeta  plane 
onto  the  R  plane  is  expressed  analytically.  In  the 
proposed  technique,  the  analytic  function  zeta  = 
zeta(w)  is  evaluated  using  a  new  boundary-element 
approximation.  It  is  shown  that  the  solution  to  the 
flow  problem  may  be  derived  from  those  two 
relations  in  terms  of  w.  (Author's  abstract) 
W89-01243 


TIME-DEPENDENT  MACRODISPERSION 

FOR  SOLUTE  TRANSPORT  IN  ANISOTROPIC 
HETEROGENEOUS  AQUIFERS, 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering 
G.  Dagan. 

Water  Resources  Research  WRERAO,  Vol  24 
No.  9,  p  1491-1500,  September  1988.  4  fig,  append! 
28  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
'Solute  transport,  'Path  of  pollutants,  'Anisotro! 
py,  Temporal  distribution.  Spatial  distribution, 
Mathematical  models,  Isotropy,  Conductivity, 
Analysis  of  variance,  Estimation. 

The  expected  values  of  the  spatial  second-order 
moments  of  a  solute  body  transported  by  ground- 
water were  derived  for  flow  through  heterogene- 
ous formations  of  a  stationary  random  anisotropic 
structure.  They  are  based  on  a  general  formulation, 
which  reduces  to  most  existing  results  in  the  litera- 
ture as  particular  cases.  Detailed  results  are  given 
for  the  spatial  variance  as  a  function  of  time  in  the 
case  of  axisymmetric  anisotropy,  average  flow  par- 
allel to  the  plane  of  isotropy,  first-order  approxi- 
mation in  the  log  conductivity  variance,  and  high 
Peclet  numbers.  These  results  fill  a  gap  between 
previous  studies.  A  preliminary  investigation  of  the 
higher-order  effects  in  log  conductivity  variance 
suggests  that  the  use  of  the  first-order  approxima- 
tions is  warranted,  at  present,  only  when  log  con- 
ductivity variance  is  much  smaller  than  1.  The 
uncertainty  of  prediction  related  to  estimation  of 
the  parameters  on  which  transport  depends  may 
have  a  large  impact,  depending  of  course  on  the 
quality  of  the  data.  (Author's  abstract) 
W89-01245 
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SOIL  PROCESSES  AND  SULFATE  LOSS  AT 
THE  HUBBARD  BROOK  EXPERIMENTAL 
FOREST, 

Maine  Univ.,  Orono.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
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W89-00206 


AIR  AND  WATER  FLOW.  I.  HORIZONTAL 
FLOW  WITH  AN  ARBITRARY  FLUX  BOUND- 
ARY CONDITION. 

Griffith  Univ..  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
G  C.  Sander.  J.-Y  Parlange,  and  W.  L.  Hogarth 
Journal  of  Hydrology  JHYDA7.  Vol.  99.  No.  3/4, 
p  215-223.  May  30.  1988.  3  tab.  16  ref.  Australian 
Research  Grant  Scheme  No.  F8416177I. 

Descriptors:  'Boundary  conditions.  'Mathematical 
models.  *Air-water  interfaces,  *Soil  water.  *Flow 
rates,  'Sorption,  Wetting.  Soil  properties,  Parlange 
technique.  Errors,  Porous  media. 

An  approximate  solution  for  one-dimensional  hori- 
zontal, air  and  water  flow  in  a  porous  medium 
subject  to  an  arbitrary  flux  boundary  condition 
was  obtained  by  extension  of  Parlange's  technique 
to  include  the  case  where  air  movement  ahead  of 
the  wetting  front  is  not  negligible.  The  accuracy  of 
this  approximation  was  tested  for  a  particular  set  of 
soil  properties  that  allow  an  exact  solution  to  be 
found  for  a  constant  surface  flux.  Good  agreement 
was  found  at  all  times  except  near  t  =  0,  where 
steep  temporal  gradients  are  difficult  to  determine 
accurately.  This  results  in  a  maximum  error  of  4% 
at  t  =  0.  However,  this  error  diminishes  very 
quickly  as  t  increases  and  very  good  agreement  is 
found  for  all  other  times.  (See  also  W89-O0348) 
(Author's  abstract) 
W89-00347 

AIR  AND  WATER  FLOW:  II.  GRAVITATION- 
AL FLOW  WITH  AN  ARBITRARY  FLUX 
BOUNDARY  CONDITION, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
G  C.  Sander,  J.-Y.  Parlange,  and  W.  L.  Hogarth. 
Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 
p  225-234,  May  30,  1988.  2  tab,  16  ref.  Australian 
Research  Grant  Scheme  F8416177I. 

Descriptors:  'Approximation  method,  'Mathemat- 
ical models,  'Gravity  flow,  'Air-water  interfaces, 
•Boundary  conditions.  Soil  water,  Flow  rates. 
Porous  media,  Erors,  Temporal  distribution,  Infil- 
tration. 

An  approximate  solution  is  presented  for  one-di- 
mensional gravitational  flow  of  air  and  water  in  a 
porous  medium  subject  to  an  arbitrary  flux  bound- 
ary condition.  The  accuracy  of  the  approximate 
solution  is  determined  by  comparison  with  an 
exact  solution  for  a  constant  flux  boundary  condi- 
tion. The  maximum  error  of  4%  was  found  at  small 
times  and  is  due  to  the  presence  of  large  temporal 
gradients  The  error  is  less  than  that  obtained  by 
most  numerical  procedures  and  analytical  solu- 
tions. As  time  increases  away  from  zero,  these 
gradients  decrease  and  good  agreement  is  found 
between  the  exact  and  approximate  solutions.  For 
the  case  of  a  constant  surface  water  content,  the 
approximate  solution  reduces  to  a  particularly 
simple  three  parameter  infiltration  law  for  air  and 
water  flow.  (See  also  W89-00347)  (Author's  ab- 
stract) 
W89-00348 


LINEAR  ROOT  WATER  UPTAKE  MODEL, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  21. 

W89-00353 


VERTICAL  VARIABILITY  OF  SOIL  PROPER- 
TIES IN  A  SMALL  WATERSHED, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
L.  R.  Ahuja.  J.  W.  Naney,  R.  D.  Williams,  and  J. 
D  Ross 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 
p   307-318,   May   30,    1988.   7   fig,   2  tab,    17    ref 

Descriptors:  'Vertical.  'Soil  physical  properties, 
•Mathematical  analysis,  'Variation  coefficient, 
•Small   watersheds.   Spatial   distribution.   Correla- 


tion analysis.  Hydrogen  ion  concentration.  Phos- 
phorus, Hydrologic  models.  Slopes. 

Coefficient  of  variation,  spatial  trends,  and  correla- 
tion structure  of  successive  depth  increments  were 
determined  for  several  soil  properties  along  a  200 
m  line  transect  in  a  sloping  field.  Undisturbed  soil 
cores  were  taken  at  21  sites  in  nine  depth  incre- 
ments (15  cm)  to  a   135  cm  depth,  and  used  for 
measurements  of  soil  bulk  density,  texture,  water 
retention  at  several  different  suctions,  macroporo- 
sity,   organic   matter   content,   pH,   and   available 
phosphorus  (P).  For  each  depth  interval,  a  trend 
was  found  in  all  of  the  soil  properties  horizontally 
along  the  line  transect,  which  was  described  ade- 
quately by  a  second-degree  polynomial.  There  was 
also  a  strong  vertical  trend  in  each  soil  property. 
This  vertical  trend  was  removed  from  the  data  by 
subtracting   the   values  given  by   the   polynomial 
fitter  to  the  data  for  each  depth  interval  along  the 
line  transect.  The  detrended  data  were  then  ana- 
lyzed for  correlation  and  semivariance  between  21 
values  for  one  depth  and  corresponding  values  at 
depths  separated  by  one,  two,  three,  or  four  lags. 
These  sets  of  correlations  and  semivariances  pro- 
vided a  means  to  test  the  stationarity  in  their  values 
for  a  given  lag,  at  different  depths  in  the  soil.  The 
results  indicated  a  high  degree  of  nonstationarity  in 
the  correlation  coefficients  and  semivariances  for 
all  properties.  However,  for  most  properties  sever- 
al of  the  correlation  coefficients  were  significant  at 
small  lags.  The  mean  of  the  correlation  coefficients 
decreased  only  slowly  with  increase  in  the  number 
of  lags,  and  the  mean  semivariance  showed  the 
opposite   trend.   The  mean  semivariograms   were 
essentially  linear  within  the  distance  of  four  lags 
(60  cm).  These  results  enhance  our  understanding 
of  the  vertical  spatial  variability  structure  for  appli- 
cations in  hydrologic  modeling.  (Author's  abstract) 
W89-00354 


SUBSOIL  INVESTIGATION  OF  ICE  LENSING 
AT  THE  CALGARY,  CANADA,  FROST  HEAVE 
TEST  FACILITY, 

L.E.C.  Engineering,  Calgary  (Alberta). 

For  primary  bibliographic  entry  see  Field  2C. 

W 89-003 89 


EFFECT  OF  ASSUMED  UNIT  GRADIENT 
DURING  DRAINAGE  ON  THE  DETERMINA- 
TION OF  UNSATURATED  HYDRAULIC  CON- 
DUCTIVITY AND  INFILTRATION  PARAM- 
ETERS, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
L.  R.  Ahuja,  B.  B.  Barnes,  D.  K.  Cassel,  R.  R. 
Bruce,  and  D.  L.  Nofziger. 

Soil  Science  SOSCAK,  Vol.  145,  No.  4,  p  235-243, 
April  1988.  8  fig,  1  tab,  24  ref. 

Descriptors:  'Unit  gradient,  'Hydraulic  conduc- 
tivity, 'Soil  water,  'Permeability  coefficient, 
'Drainage,  'Infiltration,  Soil  properties,  Soil  types, 
Soil  horizons,  Tensiometers,  Soil  profile,  Green- 
Ampt  equation. 

The  unit-gradient  approximation,  the  determina- 
tion of  unsaturated  hydraulic  conductivities  using 
this  approximation,  and  the  parameters  of  the 
green-Ampt  infiltration  equation  derived  from 
those  conductivities  were  evaluated  in  soils  of  four 
soil  orders  of  the  southern  United  States,  encom- 
passing a  range  of  profile  layering  and  complexity. 
The  soils  were  Cecil  (Typic  Hapludults).  Lakeland 
(Typic  Quartzipasamments),  Bethany  (Pachic  Ar- 
giustolls),  and  Konawa  (Ultic  Haplustalfs).  The 
hydraulic  gradients  were  greatly  influenced  by  the 
nature  and  complexity  of  the  soil  profile  and  varied 
with  time  and  depth.  At  some  depths  and  times, 
the  gradients  were  a  factor  of  2  to  5  smaller  or 
greater  than  unity.  A  relatively  large  departure 
from  the  unit  gradient  occurred  consistently  in  the 
top  30  to  40  cm  of  the  soil.  The  hydraulic  conduc- 
tivity results  showed  that,  from  a  practical  point  ol 
view,  appreciable  discrepancies  as  a  result  of  the 
unit-gradient  approximation  occurred  in  the  upper 
soil  horizons,  al  soil  depths  less  than  20  cm  for  a 
uniform  profile  to  depths  less  than  65  cm  for  a 
more  complex  layered  profile.  For  these  depths, 
the  hydraulic  conductivities  at  low  suctions,  calcu- 
lated   using    the    unit-gradient    assumption,    were 


always  smaller  than  the  values  calculated  using 
measured  gradients.  Interestingly,  the  Green-Ampt 
wetting-front  suction  parameter  derived  from  the 
unit-gradient  hydraulic  conductivities  was  general- 
ly close  to  the  actual  value  for  the  upper  soil 
depths,  and  its  value  for  greater  depths  fluctuated 
around  the  actual  value.  Thus,  the  most  serious 
effect  of  the  unit-gradient  assumption  was  the  un- 
derestimation of  the  Green-Ampt  parameter  of 
saturated  or  nearly  saturated  hydraulic  conductivi- 
ty in  the  topsoil,  which  occurred  in  both  uniform 
and  layered  soils.  These  results  suggest  that  tensio- 
meters should  be  used  to  measure  hydraulic  gradi- 
ents at  least  in  the  topsoil.  (Author's  abstract) 
W89-00407 


INTRAPEDAL  MACROPORE  DISTRIBUTION 
AND  INFILTRATION  RATE  OF  THREE 
FRIONA  POLYPEDONS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Plant  and 

Soil  Science. 

A  Habib,  R.  E.  Zartman,  and  R.  H.  Ramsey. 

Soil  Science  SOSCAK,  Vol.  145,  No.  4,  p  244-249, 

4  tab,  23  ref. 

Descriptors:  'Soil  water,  'Macropores,  'Infiltra- 
tion, 'Irrigation,  'Tillage,  Polypedons,  Soil  types, 
Soil  properties,  Loam,  Wastewater  irrigation, 
Groundwater  irrigation,  Soil  porosity,  Comparison 
studies. 

Intrapedal  macropore  size  distribution  and  infiltra- 
tion rate  for  three  Friona  fine  sandy  loam  (Petro- 
calcic  Paleustoll)  polypedons  with  different  tillage 
and  hydraulic  loading  histories,  were  determined. 
One   tilled   site   had   been   irrigated   with   treated 
wastewater,  and  a  second  had  been  irrigated  with 
Ogallala  aquifer  water.  The  third  site  (range)  had 
been   neither   tilled   nor  irrigated   for  at  least    15 
years.  Eight  pedons  within  each  of  the  three  poly- 
pedons were  sampled  to  determine  intrapedal  ma- 
cropore frequency.  Fine  (1-  to  2-mm).  medium  (2- 
to  5-mm),  coarse  (5-  to  10-mm),  and  large  (>  10- 
mm)  intrapedal  macropores  were  categorized  by 
size  using  a  hand  lens  and  reticle  to  measure  pore 
diameter.   Within   the   wastewater-irrigated   treat- 
ment and  the  Ogallala-irrigated  treatment,  fewest 
fine  intrapedal  macropores  were  found  in  the  top 
two  horizons.  The  Btk  horizons  of  the  range  treat- 
ment had  the  fewest  fine  intrapedal  macropores. 
These     horizons    also    had     significantly     lower 
medium  and  coarse  macropore  frequencies  within 
their  respective  sites.   Irrigated   pedons  generally 
had  significantly  greater  fine  intrapedal  macropore 
frequencies  than  the  range  pedons  when  similar 
horizons  were  compared.  In  general  bulk  density 
was  inversely  related  to  fine  macropore  frequen- 
cies. The  significantly  greater  infiltration  rate,  as 
measured  with  the  flooding-basin  cylinder  method, 
of  the  range  polypedon  when  compared  with  the 
tilled  polypedons  was  most  likely  related  to  the 
lower  bulk  density  of  the  range  polypedon.  Lack 
of  correlation  between  intrapedal  macropore  fre- 
quency and  infiltration  rate  suggested  that  intrape- 
dal macropores  were  not  responsible  for  a  large 
portion   of  soil   water   movement.    (Author's  ab- 
stract) 
W89-00408 


EFFECT  OF  SODIUM  NITRATE  AND 
GYPSUM  ON  INFILTRATION  AND  EROSION 
OF  A  HIGHLY  WEATHERED  SOIL, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
W.  P.  Miller,  and  J.  Scifres. 

Soil  Science  SOSCAK,  Vol.  145,  No.  4,  p  304-309, 
April  1988.  2  fig,  4  tab,  23  ref. 

Descriptors:  'Gypsum,  'Infiltration,  'Erosion, 
'Soil  erosion,  'Soil  physical  properties.  Sodium, 
Soil  water,  Runoff,  Clay,  Soil  amendments, 
Sodium  nitrate,  Simulated  rainfall,  Southeastern 
United  States. 

Highly  weathered  soils  in  the  southeastern  United 
States  may  suffer  from  dispersion-related  degrada- 
tion of  physical  properties  with  additions  of  Na. 
either  from  fertilizer  or  wastewater  sources.  A 
clayey  Southern  Coastal  Plain  soil  used  in  this 
study  showed  severely  reduced  infiltration  and 
much   higher  soil   loss   rates,   when   NaN03   was 
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surface-applied  to  the  soil  at  fertilizer  rates  in  a 
rainfall  simulator  experiment  conducted  in  small 
runoff  pans.  Gypsum  applications,  often  used  to 
reclaim  naturally  sodic  soils,  resulted  in  significant 
increases  in  infiltration  and  decreases  in  soil  loss 
when  applied  both  alone  and  with  NaN03.' 
Gypsum  added  to  a  previously  Na-impacted  soil 
improved  infiltration  and  soil  loss  levels  to  roughly 
the  level  of  untreated  soil.  Clay  dispersion  was 
observed  in  the  untreated  soil  in  the  form  of  pri- 
mary clay  in  the  sediment;  the  amount  of  this 
sediment  clay  was  greatly  increased  by  NaN03 
treatment  and  was  virtually  eliminated  by  gypsum 
treatment,  applied  either  alone  or  in  combination 
with  NaN03.  It  is  suggested  that  this  dispersion 
accounts  for  the  observed  differences  in  runoff  and 
soil  loss  between  NaN03,  gypsum,  and  untreated 
soils.  The  use  of  gypsum  may  be  advised  on  similar 
soils  if  Na  is  added  and  may  be  a  useful  amendment 
in  the  absence  of  applied  Na  as  well.  (Author's 
abstract) 
W89-00409 


Department    of    Agriculture,    Ottawa    (Ontario) 

Land  Resource  Research  Inst. 

For  primary  bibliographic  entry  see  Field  7B 

W89-00701 


STOKES  SURFACES  AND  THE  EFFECTS  OF 
NEAR-SURFACE  GROUNDWATER-TABLE  ON 
AEOLIAN  DEPOSITION, 

McAdams,  Roux  and  Associates,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-00410 


OCHRE  DEPOSITS  AND  ASSOCIATED  BAC- 
TERIA IN  SOME  FIELD  DRAINS  IN  SCOT- 
LAND, 

Macaulay  Inst,  for  Soil  Research,  Aberdeen  (Scot- 
land). Dept.  of  Microbiology. 
R.  E.  Wheatley. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39  No  2  d 
253-264,  June  1988.  3  fig,  8  tab,  31  ref.  '    ' 

Descriptors:  "Ochre,  *Soil  bacteria,  "Scotland 
Drainage  systems,  *Soil  water,  Hydrogen  ion 
concentration,  Groundwater,  Iron  bacteria  Peat 
Biological  studies,  Water  temperature,  Sulfur  bac- 
teria. 

Drainage  systems  installed  in  highly  organic  soils 
with  the  groundwater  pH  near  to  neutral  and 
attected  by  iron  ochre  deposition,  were  studied  at 
six  sites  in  Scotland.  The  iron  ochre  was  composed 
ot  iron-encrusted  filamentous  bacteria  entrapping 
amorphous  material.  The  filamentous  bacteria 
were  identified  as  Gallionella  spp.,  Sphaerotilus 
natans,  Leptothnx  ochracea  and  Leptothrix 
pseudo-ochracea.  Heterotrophic  iron-oxidizing 
bacteria  were  also  present  in  the  iron  ochre,  but 
Iniobacillus  ferroxidans  was  not  isolated.  Differ- 
ences in  the  proportion  of  species  could  not  be 
correlated  with  peat  type  or  the  age  of  the  drain- 
age system.  Sulfate  reducing  bacteria  and  bacteria 
capable  of  reducing  Fe(3  +  )  were  also  isolated 
rom  the  drainage  water.  A  preliminary  investiga- 
lon  of  the  importance  of  biotic  factors  in  the 
kinetics  of  Fe(2  +  )  oxidation  showed  that  the  rate 
ot  fe(2  +  )  oxidation  in  unfiltered  drainage  water 
was  about  twice  the  rate  in  filtered  water,  at  10  c' 
ncubations  over  a  range  of  temperatures  showed 
hat  the  differences  in  rates  were  greatest  at  low 
temperatures.  (Author's  abstract) 
W89-00412 


HYDROGEOLOGICAL      AND      HYDROGEO- 
CHEMICAL  STUDIES  OF  THE  UNSATURAT- 
ED FLOW  IN  A  GRAVEL  AQUIFER   PART  il 
?frAU,LTS^cLONG  TERM  SOIL-HYDROLO 
^rl  ^Sl^R™ENTS     (HYDROGEOLO- 
GISCHE  UND  HYDROCHEMISCHE   UNTER- 
SUS    IN    DER    UNGESAETTIGTEN 
™?E„ElNES  KIESGRUNDWASSERLEITERS 
TEIL  II.  ERGEBNISSE  LANGJAEHRIGER  BO 
DENHYDROLOGISCHER  MESSUNGEN) 
lechnische  Univ.,  Munich  (Germany,  F.R.)  Lehr- 
stuhl  luer  Hydrogeologie  and  Hydrochemie 
W8r9P00503y  blbl,ographic  en,ry  see  F'e'd  2F. 


MULTIPLE  REFLECTION  AND  ATTENU- 
trI°Np,^LIime  DOMA'n  REFLECTOME- 
I?^xTcUL^ES:  ™EORETICAL  CONSIDER- 
ATE NATIONS  TO  SOIL  AND 


DETERMINATION  OF  ELECTRICAL  CON- 
DUCTIVITY USING  TIME  DOMAIN  REFLEC- 
TOMETRY:  SOIL  AND  WATER  EXPERI- 
MENTS IN  COAXIAL  LINES. 

Department    of    Agriculture,    Ottawa    (Ontario). 

Land  Resource  Research  Inst. 

G.  C.  Topp,  M.  Yanuka,  W.  D.  Zebchuk,  and  S. 

Zeelin. 

Water  Resources  Research  WRERAO    Vol    24 

No.  7,  p  945-952,  July  1988.  5  fig,  3  tab,  16  ref 

Descriptors:   *Soil  water,  "Mathematical  models 
Conductivity,    "Geophysics,   "Dielectric   proper- 
ties. Time  domain  reflectometry,  Temporal  distri- 
bution, Measuring  instruments,  Salinity. 

The  simultaneous  measurement  of  water  content 
and  electrical  conductivity  of  soils  and  KC1  solu- 
tions was  achieved  using  time  domain  reflectome- 
try (TDR).  Coaxial  transmission  lines  varying  in 
length  from  90  to  300  mm  contained  either  KC1 
solutions  or  soil  of  varied  water  and  salt  content 
The  water  content  of  soil  or  dielectric  constant  of 
the  water  solutions  was  determined  from  the  travel 
time.   The   measured   dielectric   constant   of  KC1 
solutions  was  unchanged  from  that  of  pure  water 
(mean  =  81)  at  those  concentrations  where  there 
was   sufficient   reflected   signal   for   measurement 
Two  analyses  were  used  for  determination  of  elec- 
trical conductivity,  one  based  on  signal  attenuation 
after  one  'round-trip'  and  the  second  based  on  a 
thin  sample  approximation  for  the  signal  reflection 
and  attenuation.  Reference  measurements  of  con- 
ductivity were  made  on  the  same  samples  using 
low-frequency  conductance  bridge  measurements 
These  analyses  of  the  TDR  traces  showed  that  for 
water  solutions,  both  the  thin  sample  analysis  and 
the  analysis  after  a  signal  had  traversed  one  round- 
trip  yielded  conductivity  in  agreement  with  bridge 
conductivity  values.   The  imaginary   part  of  the 
complex  dielectric  constant  evidently  was  negligi- 
ble. For  soils  the  thin  sample  analysis  was  in  gener- 
al agreement  with  the  bridge  measurements.  From 
the  analysis  of  signals  after  one  round-trip  in  soils 
there  was  indication  that  the  imaginary  part  of  the 
dielectric  constant  should  not  be  assumed  to  be 
negligible.  Further  investigation  of  the  frequency 
dependence  of  the  dielectric  constant  and  attenu- 
ation will  be  required  to  identify  the  relative  con- 
tributions of  the  real  and  imaginary  parts  of  the 
dielectric  constant  to  measurement  by  TDR   The 
effect  of  impedance-matching  transformers  on  con- 
ductivity measurements  in  the  field  has  yet  to  be 
ascertained.   (See  also  W89-00701)  (Author's  ab- 
stract) 
W89-00702 


EXTENSION  OF  THE  FUJITA  SOLUTION  TO 
AIR  AND  WATER  MOVEMENT  IN  SOILS 

University  Coll.,  Dublin  (Ireland).  Dept.  of' Civil 

Engineering. 

G.  C.  Sander,  J.-Y.  Parlange,  and  W.  L.  Hogarth. 

Water  Resources  Research   WRERAO    Vol    24 

No.  7,  p  1187-1191,  July  1988.  3  fig,  2  tab,  16  ref 

Descriptors:  "Soil  properties,  "Soil  water,  "Soil 
gases,  "Mathematical  models,  "Soil  absorption  ca- 
pacity, Soil  saturation.  Soil  mechanics,  Fujita  solu- 
tion, Sorptivity,  Approximation  method. 

For  specific  soil  properties  the  fundamental  solu- 
tion of  Fujita  is  extended  to  include  the  effect  of 
air  movement  on  horizontal  absorption.  This  exact 
solution  is  then  used  to  determine  the  accuracy  and 
range  of  applicability  of  two  approximations  to 
sorptivity  with  air  effects  previously  presented  by 
Parlange  and  others  and  Sander  and  Parlange  The 
optimal  sorptivity  of  Parlange  an  others  has  very 
good  accuracy  while  the  surface  water  content 
tneta(s)  is  near  saturation  but  decreases  in  accuracy 
as  theta(s)  decreases.  The  approximate  sorptivity 
ot  Sander  and  Parlange,  however,  proves  to  be 
extremely  accurate  for  all  theta(s)  with  a  maximum 
error  of  only  0.5%.  Sander  and  Parlange  addition- 
ally give  an  approximation  to  the  water  profile 
which  is  also  shown  by  comparison  with  the  exact 
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solution  to  have  a  maximum  error  of  only  0.5%. 
The  aim  in  this  study  is  primarily  of  a  theoretical 
nature  in  that  the  exact  solution  is  used  to  check 
the  accuracy  of  the  approximate  solutions  as  stated 
above.  Alternatively,  the  solution  may  be  used  for 
checking  the  accuracy  of  numerical  models  (Au- 
thor's abstract) 
W89-00725 


STEADY  UNSATURATED  SEEPAGE  ABOVE  A 
SLOPING  IMPERMEABLE  BASE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R  Philip. 

Water  Resources  Research   WRERAO    Vol    ~>4 
No.  7,  p  1 192-1 196,  July  1988.  1  fig,  16  ref. 

Descriptors:    "Infiltration,    "Dimensional   analysis 
Seepage,    "Mathematical    models.    "Unsaturated 
flow,  Sloping  impermeable  base,  Asymptotic  anal- 
ysis, Kirchoff  potential. 

The  nonexistence  of  steady  unsaturated  flows  in 
regions  infinite  in  the  horizontal  and  bounded 
below  by  a  horizontal  impermeable  base  is  estab- 
lished. Asymptotic  analyses  are  given  of  two-  and 
three-dimensional  seepage  above  a  sloping  imper- 
meable base,  valid  far  from  the  water  supply 
source(s).  The  solutions  depend  only  on  total 
source  discharge:  details  of  source  configuration 
are  irrelevant.  It  is  required  only  that  the  discharge 
be  positive  and  finite  and  that  the  sources  be 
contained  in  a  finite  region.  Two-dimensional  re- 
sults are  found  both  for  quasi-linear  and  for  general 
nonlinear  flows.  The  general  results  apply  also  to 
mixed  saturated-unsaturated  flows.  The  asymptotic 
3-dimensional  quasi-linear  results  involve  the  same 
functional  forms  as  analogous  2-dimensional  flows 
in  unbounded  regions.  An  upper  bound  on  unsatu- 
rated total  discharge  exists  for  2-dimensional  sys- 
tems. Use  of  the  potential  Omega,  a  line  integral  of 
the  Kirchoff  potential,  effectively  reduces  by  one 
the  dimensionality  of  the  problems  treated.  In  one 
instance  the  dimensionality  is  reduced  by  two  after 
a  second  integration.  (Author's  abstract) 
W89-00726 


INFILTRATION  UNDER  PONDED  CONDI- 
TIONS: 2.  INFILTRATION  EQUATIONS 
TESTED  FOR  PARAMETER  TIME-DEPEND- 
ENCE AND  PREDICTIVE  USE, 

Universite  Scientifique  et   Medicale  de  Grenoble 

(France).  Inst,  de  Mecanique. 

R.  Haverkamp,  M.  Kutilek,  J.  Y  Parlange,  L 

Rendon,  and  M.  Krejca. 

Soil  Science  SOSCAK,  Vol.  145,  No  5  p  317-329 

May  1988.  1  fig,  8  tab,  23  ref. 

Descriptors:  "Soil  water,  "Infiltration,  "Ponding. 
"Mathematical  equations,  Comparison  studies,  Pre- 
diction, Precision,  Mathematical  analysis.  Numeri- 
cal analysis.  Mathematical  models,  Parlange  infil- 
tration equation. 

Six  different  infiltration  equations  were  analyzed 
for  precision,  parameter  time-dependence,  and  ap- 
plicability for  predictive  use.  The  tests  were  car- 
ried out  by  comparison  with  reference  solutions, 
i.e.,  analytical,  experimental,  or  numerical,  for  two 
different  head  conditions  at  the  soil  surface.  The 
results  showed  that  all  the  infiltration  equations  but 
those  of  Kostiakov  and  Horton,  satisfy  sufficiently 
well  the  imposed  precision  criterion.  Only  one 
model,  however,  the  Parlange  infiltration  equation, 
had  the  advantage  of  using  parameters  that  were 
constant  in  time  and  independent  of  the  number  of 
data  points  chosen  for  their  evaluation  procedure 
The  parameters  entering  into  the  other  algebraic 
infiltration  equations  had  to  be  considered  as  fitting 
parameters  without  physical  significance  and  rep- 
resentative only  of  the  experiment  for  which  they 
were  determined.  (Author's  abstract) 
W89-00740 


HORIZONTAL  INFILTRATION  OF  WATER  IN 
SOIL  COLUMNS  AS  AFFECTED  BY  A  GEL- 
FORMING  CONDITIONER, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Depl.  of 
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Soil  Science. 

M.  A.  Mustafa.  A.  M.  Al-Omran,  A.  S.  Shalaby, 

and  A.  M.  Al-Darby. 

Soil  Science  SOSCAK,  Vol.  145,  No.  5,  p  330-336, 

May  1988.  7  fig,  4  tab,  11  ref. 

Descriptors:  *Soil  water,  'Soil  sealants,  ♦Infiltra- 
tion, Gels,  Soil  porosity,  Soil  texture,  Deep  perco- 
lation, Humic  acids,  Soil  columns,  Permeability. 
Diffusivity.  Pore  size.  Soil  types.  Soil  moisture 
retention. 

Proper  modification  of  the  pore-size  distribution  is 
a  kev  for  improving  the  productivity  of  coarse- 
textured  soils  that  are  limited  by  their  low  water- 
holding  capacity  and  excessive  deep  percolation.  A 
laboratory  experiment  was  conducted  on  the  inter- 
relationships among  five  rates,  0  to  1.6%,  of  a  gel- 
forming  conditioner  (Jalma-containing  24.5% 
humic  acids  and  3.8%  polysaccharides),  water  pen- 
etrability, weighted-mean  diffusivity,  swelling 
index,  and  effective  mean  pore  radius  of  a  loamy 
sand,  a  sandy  loam,  and  a  loam.  For  each  of  the 
three  soils,  the  results  indicated  a  highly  significant 
linear  increase  in  swelling  index  and  a  consequent 
exponential  decrease  in  pore  radius,  water  penetra- 
bility, and  weighted-mean  diffusivity  with  increase 
of  rate.  The  effects  of  Jalma  on  these  parameters 
were  more  marked  on  the  loamy  sand  than  on  the 
other  two  soil  samples.  Addition  of  0.2,  0.4,  0.8, 
and  1.6%  Jalma  to  the  loamy  sand  sample  signifi- 
cantly reduced  water  penetrability  by  about  19,  55, 
83,  and  98%,  respectively,  and  weighted-mean  dif- 
fusivity by  about  38,  76,  96,  and  100%.  The  highest 
rate  almost  completely  sealed  the  soil  independent 
of  its  texture  and  reduced  weighted-mean  diffusi- 
vity to  almost  zero.  It  was  concluded  that  0.4% 
Jalma  is  the  optimum  rate  for  soil-water  conserva- 
tion. It  is  argued  that  Jalma  causes  swelling  of  the 
soil  matrix,  reduces  the  effective  mean  pore  radius, 
and  consequently  reduces  water  penetrability  and 
weighted-mean  diffusivity.  The  effective  mean 
pore  radius  proved  to  be  a  reliable  predictor  of 
weighted-mean  diffusivity  and  water  penetrability 
of  the  soil  samples  studied  independent  of  their 
texture.  (Author's  abstract) 
W89-00741 


SUBSURFACE  DRAINAGE  PEAK  FLOWS  IN 
SHALLOW  SOIL, 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France).  Div.  Drainage  et  Assainissement  Agri- 
coles. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-00749 


WATER  FLOW  IN  LAYERED  SOILS  WITH 
SLOPING  SURFACE, 

Louisiana  State  Univ.,  Baton  Rouge. 

H.  M.  Selim. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH,  Vol.    114,  No.   3,  p  442-462, 

August  1988.  11  fig,  3  tab,  13  ref,  append. 

Descriptors:  *Storm  seepage,  'Soil  horizons, 
•Slopes,  'Soil  water,  'Porous  media,  "Hydraulic 
conductivity.  Capillary  water,  Saturated  soils, 
Saturated  flow,  Vertical  flow,  Flow  rates,  Model 
studies,  Flow  patterns,  Anisotropy,  Shallow  water, 
Soil  horizons,  Percolation. 

An  analytical  solution  is  derived  for  a  two-dimen- 
sional soil  with  a  sloping  surface  under  steady  and 
water-saturated  flow  conditions.  The  soil  was  as- 
sumed to  consist  of  several  layers,  each  horizontal- 
ly stratified.  The  lower  layer  was  assumed  to 
extend  to  a  great  depth.  Each  layer  was  considered 
anisotropic  in  nature  where  the  hydraulic  conduc- 
tivity in  the  vertical  (kappa)  and  the  horizontal 
(epsilon)  directions  are  dissimilar.  Potential  and 
stream  functions  are  obtained  and  several  flow  nets 
are  presented  for  two-layered  soils  with  varying 
degrees  of  anisotropy.  The  range  of  values  chosen 
was  epsilon  =  (l/25)kappa  to  epsilon  =  16(kappa) 
and  equivalent  hydraulic  conductivities  for  two 
soil  layers  (K  sub  1/K  sub  2)  were  1:1,  1:10,  and 
10:1.  The  results  illustrate  the  significance  of  the 
degree  of  anisotropy  of  each  soil  layer  on  the 
water  flow  pattern,  the  relative  flow  rate,  and  the 
volume  of  water  passing  through  individual  soil 


layers.  The  presence  of  an  anisotropic  lower  layer 
did  not  influence  the  relative  flow  rate,  and  the 
volume  of  water  passing  through  individual  soil 
layers.  The  presence  of  an  anisotropic  lower  layer 
did  not  influence  the  relative  flow  rate  entering  (or 
leaving)  the  soil.  Moreover,  for  most  cases,  the 
location  along  the  soil  surface  that  separates  seep- 
age into  and  out  of  the  soil  was  not  influenced  by 
the  degree  of  anisotropy  of  the  infinitely  thick 
lower  layer.  (Author's  abstract) 
W89-00752 


EXPLICIT     SOLUTION     TO     GREEN-AMPT 
EQUATION  FOR  NONUNIFORM  SOILS, 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00760 


PRODUCTIVITY  AND  NUTRIENT  CYCLING 
OF  ALASKAN  TUNDRA:  ENHANCEMENT  BY 
FLOWING  SOIL  WATER, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Arctic  Biology. 
F.  S.  Chapin,  N.  Fetcher,  K.  Kielland,  K.  R. 
Everett,  and  A.  E.  Linkins. 

Ecology  ECOLAR,  Vol.  69,  No.  3,  p  693-702, 
June  1988.  2  fig,  7  tab,  53  ref. 

Descriptors:  *Productivity,  "Cycling  nutrients, 
♦Tundra,  "Alaska,  "Soil  water,  Biomass,  Nitrogen, 
Eriophorum,  Phosphatase,  Subsurface  water, 
Phosphorus,  Soil  temperature,  Flow  rates,  Ammo- 
nium, Phosphates. 

Patterns  of  biomass,  productivity,  and  nutrient  cy- 
cling were  compared  between  water  track  and 
nontrack  areas  in  Alaskan  tussock  tundra.  Water 
tracks  sampled  in  Alaskan  tundra  were  2.4  times 
more  productive  than  adjacent  nontrack  areas  due 
almost  entirely  to  the  10  times  greater  above- 
ground  production  of  the  sedge  Eriophorum  va- 
ginatum  L.  in  the  track.  Nitrogen  and  phosphorus 
cycled  more  rapidly  in  water  tracks  than  in  non- 
track  areas  due  to  slightly  warmer  soil  tempera- 
ture, deeper  thaw,  higher  soil  phosphatase  and 
protease  activities,  and  more  rapid  nitrogen  miner- 
alization. Roots  of  E.  vaginatum  growing  in  the 
track  had  a  high  capacity  to  absorb  ammonium  and 
phosphate  and  thus  could  exploit  nutrients  brought 
to  the  root  surface  by  flowing  soil  water.  The  low 
degree  of  mycorrhizal  colonization  of  these  roots 
makes  E.  vaginatum  particularly  sensitive  to  the 
rate  of  nutrient  movement  to  the  root  surface.  The 
enhanced  productivity  and  nutrient  cycling  in  the 
water  track  compared  with  adjacent  tundra  prob- 
ably reflect  increased  nutrient  flux  to  the  root 
surface  caused  by  flowing  water  in  the  water  track. 
(Author's  abstract) 
W 89-00908 


FINITE  ELEMENT  COMPUTATION  OF 
SHAPE  FACTORS  FOR  KIRKHAM'S  PIEZOM- 
ETER TUBE  METHOD  FOR  HYDRAULIC 
CONDUCTIVITY  OF  SATURATED  SOIL, 

Dundee   Univ.    (Scotland).    Dept.    of  Mechanical 

Engineering. 

J.  M.  B.  Brown,  and  M.  P.  Hodgson. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  3,  p 

219-225,  July-September  1988.  5  fig,  3  tab,  12  ref. 

Descriptors.  "Finite  element  method,  "Piezo- 
meters, "Hydraulic  conductivity,  "Saturated  soils, 
Mathematical  analysis. 

The  Kirkham  piezometer  tube  method  of  measur- 
ing hydraulic  conductivity  of  saturated  soil  uses  a 
numerical  constant  (shape  factor)  to  account  for 
the  relative  geometrical  parameters  of  the  cavity 
and  the  soil  domain.  Published  shape  factors  have 
mostly  been  determined  using  an  electrical  ana- 
logue. The  application  of  the  finite  element  method 
to  shape  factor  determination  is  considered.  Con- 
vergence was  studied  and  methods  of  extrapolation 
evaluated.  A  determination  was  made  of  the  size  of 
finite  region  required  to  represent  adequately  the 
radially  unbounded  domain  assumed  for  the  pie- 
zometer method.  Computed  shape  factors  were 
found  to  be  in  good  agreement  with  analogue  data. 
(Author's  abstract) 
W 89-009 11 


COMPARISON  OF  TWO  METHODS  FOR 
SUMMARIZING  HYDRAULIC  CONDUCTIV- 
ITIES OF  A  LAYERED  SOIL, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

J.  B.  Sisson,  W.  M.  Klittich.  and  S.  B.  Salem. 
Water  Resources  Research  WRERAO,  Vol.   24, 
No.  8,  p  1271-1276,  August  1988.  6  fig,  4  tab,  13 
ref. 

Descriptors:  "Groundwater  movement,  "Mathe- 
matical models,  "Hydraulic  conductivity,  "Soill 
profiles,  "Mathematical  studies,  "Soil  water, 
Groundwater  hydrology,  Hydraulic  properties. 
Model  studies,  Parametric  hydrology.  Comparison 
studies. 

Hydraulic  conductivity  data  are  frequently  sum- 
marized using  mathematical  functions  that  quantify 
the  relationship  between  water  content  (theta)  and 
hydraulic  conductivity  (K(theta)).  This  study  was 
done  to  determine  the  effects  of  the  choice  of  the 
K(theta)  function  and  to  determine  if  field  data 
from  layered  profiles  could  be  summarized  using 
only  one  parameter  per  depth.  Three  K(theta) 
functions  together  with  a  matching  factor  were 
fitted  to  hydraulic  conductivity  data  from  a  field 
plot.  The  functions  were  K  sub  m  (theta/theta  sub 
m)  to  the  1/beta  power,  K  sub  m  (theta  minus 
theta  sub  c)/(theta  sub  m  minus  theta  sub  c))  to  the 
1/n  power,  and  K  sub  m  exp  (alpha  (theta  minus 
theta  sub  m)),  where  alpha,  beta,  n,  K  sub  m,  theta 
sub  c  and  theta  sub  m  are  parameters  to  be  estimat- 
ed. For  each  function,  two  methods  were  consid- 
ered. Method  1  fitted  a  different  value  to  alpha, 
beta,  n,  and  K  sub  m  for  each  depth  while  main- 
taining theta  sub  c  at  a  fixed  value.  All  hydraulic 
conductivity  functions  fit  data  from  a  Muir  silt 
loam  equally  well,  as  evidenced  by  the  coefficient 
of  linearity  (r  squared)  values  greater  than  0.72, 
mean  square  error  (MSE)  values  less  than  0.97,  and 
coefficient  of  variation  (CV)  values  less  than  50%. 
The  fitting  was  accomplished  using  In  (K)  as  the 
dependent  variable.  Method  2  fitted  values  by 
depth  only  to  K  sub  m,  and  all  other  parameters 
were  held  constant.  The  hydraulic  conductivity 
functions  performed  equally  well,  with  r  squared 
values  greater  than  0.60.  MSE  values  less  than  1.2, 
and  CV  values  of  50%  or  less.  When  some  loss  of 
precision  can  be  tolerated,  the  number  of  param- 
eters required  to  summarize  data  from  a  layered 
soil  can  be  reduced.  (Author's  abstract) 
W 89-00970 

IMPROVED  METHODOLOGY  FOR  A  COL- 
LINEAR  DUAL-ENERGY  GAMMA  RADI- 
ATION SYSTEM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00985 

SIMULATION  MODEL  FOR  BIOTRANSFOR- 
MATION OF  XENOBIOTICS  AND  CHEMO- 
TAXIS  IN  SOIL  COLUMNS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00989 

MODELLING  SOIL  WATER  DYNAMICS  IN 
THE  UNSATURATED  ZONE:  STATE  OF  THE 
ART, 

Institute   for   Land   and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
R.  A.  Feddes,  P.  Kabat,  P.  J.  T.  Van  Bakel,  J.  J.  B. 
Bronswijk,  and  J.  Halbertsma. 
Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 
3,  p  69-111,  July  30,  1988.  13  fig,  146  ref. 

Descriptors:  "Model  studies,  "Soil  water,  "Litera- 
ture reviews,  "Unsaturated  flow,  "Aeration  zone. 
Frozen  soil,  Water  management,  Roots,  Evapo- 
transpiration,  Infiltration,  Earth  dams,  Seepage. 
Crop  yield,  Water  use.  Water  supply,  Remote  sens- 
ing. 

The  principles  underlying  water  dynamics  in  the 
unsaturated  zone  are  reviewed  and  is  presented  an 
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overview  of  simulation  modeling  of  soil  water  flow 
in  the  unsaturated  zone.  The  basic   relations  de- 
scribing kinetics  of  flow  and  governing  equations 
of  flow  in  the  unsaturated  zone  are  presented  in  a 
general    form    considering    unsteady    multidimen- 
sional  anisotropic  and   nonhomogeneous   flow   in 
the  presence  of  sinks/sources.   The  influence  of 
overburden  potential,  characterizing  swelling  soils 
on  water  transport  through  the  unsaturated  zone  is 
discussed.    Outlines    of   thermally-induced    water 
flow  are  presented  with  an  extension  to  the  specific 
case  of  frozen  soils.  Complex  relationships  describ- 
ing the  hydrological  system  are  reduced  into  the 
one-dimensional  vertical  flow  cases,  for  which  the 
mathematical  models  are  defined.  The  entire  model 
has  the  form  of  a  set  of  partial  differential  equa- 
tions together  with  auxiliary  conditions,  that  de- 
scribe the  system's  geometry,  parameters,  bounda- 
ry  conditions,   and    initial   conditions.    Numerical 
approximations   to  solve  governing   equations  of 
unsaturated  water  flow  are  emphasized.  The  ad- 
vantages and  disadvantages  of  recently-introduced 
numerical  models  are  given.  Atmospheric  bounda- 
ry conditions  of  the  modeled  system  are  described 
with  a  maximizing  procedure  of  the  flux  through 
the   soil-air   interface.    Several   options   to   define 
lower  boundary  conditions  are  discussed,   and  a 
special  type  of  lower  boundary  condition  is  given 
for  the  case  that  unsaturated  flow  is  coupled  with  a 
regional  groundwater  model.  The  current  status  of 
collecting  model  parameters  is  discussed  as  well  as 
measurement  of  common  verification  data.  Efforts 
to  simulate  preferential  flow  of  water  through  un- 
saturated  flow  are  evaluated.   Attempts  to  build 
hysteresis  into  dynamic  simulation  models  are  rare. 
Practical  examples  of  simulation  of  flow  problems 
are  given.  These  include  seepage  through  an  earth 
dam,  field  water  use  and  potato  crop  yield,  a  water 
supply  plan  for  agriculture  in  northeastern  Nether- 
lands, and  integration  of  remote  sensing  with  a 
water  balance  simulation  model.  (Cassar-PTD 
W89-01014 


TRACING  OF  WATER  MOVEMENT  IN  THE 
UNSATURATED  ZONE  USING  STABLE  ISO- 
TOPES OF  HYDROGEN  AND  OXYGEN 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

C.  J.  Barnes,  and  G.  B.  Allison. 

Journal  of  Hydrology  JHYDA7,  Vol.  100   No    1/ 

3,  p  143-176,  July  30,  1988.  12  fig,  85  ref. 

Descriptors:  "Soil  water,  "Literature  reviews 
Aeration  zone,  "Tracers,  "Isotope  studies,  Evapo- 
ration, Oxygen  isotopes,  Hydrogen  isotopes,  Ra- 
dioisotopes, Saline  soils,  Brines,  Vegetation 
Groundwater  recharge.  Recharge,  Infiltration; 
Arid  zones. 

A  model  of  isotope  movement  in  soils  was  devel- 
oped to  account  for  unsaturated,  nonisothermal 
and  unsteady  flow  in  both  liquid  and  gas  phase 
(evaporation).  Although  experimental  evidence  for 
the  validity  of  each  part  of  the  model  in  isolation 
has  been  obtained,  verification  of  the  combined 
model  has  been  difficult.  An  advantage  of  the 
stable  isotope  technique  in  determination  of  water 
movement  is  the  limited  variability  of  the  effective 
dittusivities  with  varying  water  content,  compared 
to  the  marked  variation  of  the  soil  water  diffusi- 
vity.  However,  it  fails  to  achieve  the  precision 
potentially  available  ,n  estimating  evaporation 
rates  and  determining  soil  physical  mechanisms 
operating  during  evaporation.  Although  tempera- 
ture effects  on  soil  water  profiles  and  fluxes  can  be 
significant,  they  appear  to  have  little  effect  on 
isotope  profiles.  Care  must  be  taken  in  estimating 
evaporation  rates  of  saline  solutions,  especially 
those  near  saturation.  Isotope  profiles  beneath 
grass  were  relatively  less  enriched  than  nearby 
profiles  under  bare  ground.  The  roles  of  root  frac- 
tionation, reduction  in  soil  evaporation,  selective 
infiltration,  and  transpiration  were  studied.  Isotope 
profiles  were  applied  to  studies  of  groundwater 
recharge  rates  and  mechanisms,  estimation  of  evap- 
oration rate  in  very  dry  soils,  time  for  profile 
development  and  effect  of  infiltration,  and  exami- 
W89  01016     Z°ne  proflles-  (Cassar-PTT) 


E.  G.  Youngs. 

Journal  of  Hydrology  JHYDA7,  Vol.  100   No    1/ 
3,  p  41 1-431,  July  30,  1988.  4  fig,  64  ref. 

Descriptors:  "Unsaturated  flow,  "Hydrology,  "Soil 
physics,  "Soil  water,  "Literature  reviews.  Pore 
water,  Groundwater  movement.  Flow,  Infiltration 
Model  studies.  Mathematical  models,  Richards' 
equation,  Green-Ampt  model,  Hydraulic  conduc- 
tivity, Seepage,  Soil  properties,  Hydrologic 
models,  Physical  properties,  Soil  physical  proper- 
ties. Drainage. 

Soil  physics  provides  the  physical  basis  for  calcu- 
lating soil-water  flow  in  hydrological  models,  par- 
ticularly that  through  the  region  of  unsaturated 
soil  that  acts  as  a  buffer  between  the  atmosphere 
and  the  groundwater  zone.  The  development  of 
the  continuum  theory  of  soil-water  movement  is 
outlined  and  its  success  in  describing  soil-water 
behavior  in  infiltration  and  drainage  processes  dis- 
cussed. In  particular,  assumptions  in  the  theory  are 
examined,  together  with  the  use  of  the  simplifying 
Green  and  Ampt  approximate  analysis.  For  multi- 
dimensional infiltration  steady-state  flows  obtained 
assuming  a  step-function  relationship  between  hy- 
draulic conductivity  and  soil-water  pressure,  as 
implied  in  the  Green  and  Ampt  analysis,  and  those 
obtained  assuming  an  exponential  relationship,  are 
both  found  to  agree  satisfactorily  with  experiment 
Scaling  of  soil-water  behavior  based  on  similar 
media  theory  and  also  seepage  analysis  of  ground- 
water flow  are  introduced.  Complicating  physical 
factors,  such  as  soil  heterogeneity,  swelling  and 
shrinking,  and  aggregation  that  occur  in  field  situa- 
tions and  often  make  classical  theory  too  simplistic 
are  considered.  (Author's  abstract) 
W89-01026 


T™,^ORT   OF  SOLUTES   IN   SOILS   AND 
AQUIFERS, 

Agricultural    Univ.,    Wageningen    (Netherlands) 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  5B 

W89-01027 


SOIL  PHYSICS  AND  HYDROLOGY, 


SORPTION  AND  DEGRADATION  OF  ALDI- 
CARB  AND  ITS  OXIDATION  PRODUCTS  IN  A 
SOIL-WATER  FLOW  SYSTEM  AS  A  FUNC- 
TION OF  PH  AND  TEMPERATURE, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5B 

W89-01164 


EFFECTS  OF  LEACHING  AND  WHOLE-TREE 
HARVESTING  ON  CATION  BUDGETS  OF 
SEVERAL  FORESTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  4C 
W89-01166 


p'hySxicI^^I^  T^rfo^lt 
SAEMWEANGDEESDLUD^TEH      A      LOWMA™ANESE 

Hawaii    Univ.    at    Manoa,    Honolulu.    Dept     of 

Agronomy  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  5E 

W  89-0 1169 


STABILITY     OF     SAND     SLOPES     IN     THE 
GROUNDWATER  DISCHARGE  ZONES, 

For   primary   bibliographic   entry   see   Field    8D 
W89-01174 


ROLE  OF  SOIL  ORGANIC  MATTER  IN  THE 
GEOCHEMICAL  CYCLING  OF  CHLORIDE 
AND  BROMIDE,  fc 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2A 

W89-01200 


Lakes— Group  2H 

SENSITIVITY  ANALYSIS  OF  CLOSED-FORM 
ANALYTICAL  HYDRAULIC  CONDUCTIVITY 
MODELS, 

Thessaloniki  Univ.,  Salonika  (Greece).  Faculty  of 

Engineering. 

E.  Sidiropoulos,  and  S.  Yannopoulos. 

Journal  of  Hydrology  JHYDA7,  Vol    101    No    1-4 

p  159-172,  June  30,  1988.  1 1  fig,  1  1  ref 

Descriptors:  "Hydraulic  conductivity,  "Soil  water 
"Sensitivity  analysis,  Mathematical  models  Algo- 
rithms. B 

The  three  fitting  parameters  in  the  Van  Genuchten 
analytical  soil-moisture  characteristic  curve  are 
considered  to  be  independent  in  this  paper  The 
three-parameter  fitting  problem  that  arises  is  re- 
duced to  a  one-dimensional  minimization  search 
through  a  suitable  transformation.  The  resulting 
umdimensional  algorithm  is  amenable  to  analysis" 
Its  qualitative  characteristics  are  derived  and  the 
existence  of  a  minimum  is  established.  The  values 
of  the  parameters  thus  obtained  are  introduced  as 
starting  estimates  in  a  three-parameter  minimiza- 
tion process  of  the  Newton-Raphson  type.  As  a 
continuation  of  this,  a  sensitivity  analysis  is  formu- 
lated of  the  unsaturated  hydraulic  conductivity 
with  respect  to  the  residual  and  the  saturated  water 
content.  The  entire  analysis  is  applied  to  the  reten- 
tion data  of  five  selected  soils  of  different  hydrau- 
lic properties.  In  all  cases  considered,  the  very 
good  fit  offered  by  the  unidimensional  algorithm  is 
demonstrated.  Also,  the  sensitivity  of  the  hydraulic 
conductivity  shows  a  drastic  increase  in  the  range 
of  lower  water  contents,  and  the  sensitivity  with 
respect  to  the  saturated  water  content  maintains 
nonneghgible  values  over  the  whole  water  content 
range.  (Author's  abstract) 
W89-01204 


ESTIMATING  SOIL/SEDIMENT  PARTITION 
COEFFICIENTS  FOR  ORGANIC  COM- 
POUNDS BY  HIGH  PERFORMANCE  RE- 
VERSE   PHASE    LIQUID    CHROMATOGRA- 

Michigan   Univ.,  Ann   Arbor.   Dept.  of  Environ- 
mental and  Water  Resources  Engineering 
For  primary  bibliographic  entry  see  Field  5B 
W89-01223 


EATE  AND  TRANSPORT  OF  ORGANICS  IN 
SOIL:  MODEL  PREDICTIONS  AND  EXPERI- 
MENTAL RESULTS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B 
W89-01239 


IMPACT  OF  RAINFALL  AND  SOIL  HYDRAU- 
LIC  PROPERTY  INFORMATION  ON  RUNOFF 
PREDICTIONS  AT  THE  HILLSLOPE  SCALE, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Geolo- 
gy and  Geophysics. 

For  primary  bibliographic  entrv  see  Field  2E 
W89-01246 

2H.  Lakes 


PHYTOPLANKTON  COMPOSITION  OF 
STAGNANT  AND  TIDAL  ECOSYSTEMS  IN 
RELATION  TO  SALINITY,  NUTRIENTS 
LIGHT  AND  TURBULENCE, 

Delta  Inst,  for  Hydrobiologieal  Research,  Yerseke 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  2L 

W89-00001 


DISTRIBUTION,  DYNAMICS  AND  PRODUC- 
TIVITY OF  A  COLONIZING  (POLYDORA 
QUADRILOBATA)  AND  AN  ESTABLISHED  (P 
LIGNI)  POLYDORID  POLYCHAETE  IN  LAKE 
GREVELINGEN:  AN  ENCLOSED  ESTUARY  IN 
THE  SW  NETHERLANDS, 
Delta  Inst,  for  Hydrobiologieal  Research,  Yerseke 
(Netherlands). 

R.  H.  D.  Lambeck.  and  P  Valentijn. 
Netherlands   Journal   of  Sea   Research   NJSRBA. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Vol.  21.  No.  2.  p  143-158.  June  1987.  10  fig.  4  tab. 
61  ref. 

Descriptors:  'Limnology.  'Aquatic  habitats, 
•Lake  Grevelingen,  'Lakes.  'Saline  lakes.  'Estu- 
aries. 'Macroinvertebrates,  'Polychaetes,  Popula- 
tion dynamics.  Species  distribution,  Biomass,  Pro- 
ductivity. Seasonal  variation.  Life  cycles,  Nether- 
lands, Time  series  analysis.  Dam  effects. 

The  enclosure  by  a  dam  of  the  Grevelingen  estu- 
ary in  May  1971  (from  then  on  saline  Lake  Greve- 
lingen) did  not  result  in  an  immediate  population 
response  of  Polydora  ligni,  known  as  an  opportun- 
ist. A  large  summer  settlement  (2  to  5000  individ- 
uals (ind)/sq  m)  and  a  subsequent  high  mortality 
occurred  at  one  station  in  the  period  1972-75; 
abundance  fluctuations  at  a  second  station  were 
much  smaller.  In  1977  densities  were  very  low. 
The  congeneric  P.  quadrilobata  (a  species  new  to 
Dutch  waters)  was  not  observed  in  1971-75,  but  an 
average  density  of  760  ind/sq  m  (with  a  biomass  of 
0.1  g  as-free  dry  weight  (ADW)/sq  m)  was  found 
in  the  lake  in  April  1977.  Its  abundance  was  low  in 
shallow  water  (<2.5  m);  in  the  rest  (54%)  of  the 
lake  no  preference  for  depth,  substrate  or  species 
association  could  be  detected.  Seasonal  maxima 
occurred  in  spring.  These  opposing  population  de- 
velopments can  be  explained  from  the  different  life 
histories  of  the  two  polydorids  in  combination 
with  a  changed  seasonal  pattern  in  food  supply. 
The  maximum  life  span  of  P.  quadrilobata  was  1  to 
1  1/2  years  with  one  main  cohort  a  year.  Maxi- 
mum values  for  its  biomass  and  density  at  the 
stations  were  1.42  g  ADW/sq  m  and  6900  ind/sq 
m.  Based  on  reconstructed  survivorship  curves, 
annual  minimum  and  maximum  values  for  produc- 
tion were  calculated.  The  (conservative)  estimates 
varied  from  0.2  to  2.6  g  ADW/sq  m/a  for  different 
stations  and  years,  with  P/B  values  varying  from 
1.5  to  8.2.  (Author's  abstract) 
W89-OOO02 


SEASONAL  AND  SHORT-TERM  FLUCTUA- 
TIONS IN  THE  ZOOPLANKTON  COMMUNI- 
TY OF  PARANOA  RESERVOIR,  BRASILIA, 
FEDERAL  DISTRICT,  BRAZIL  (FLUTUACOES 
SAZONAIS  E  DE  CURTA  DURACAO  NA  CO- 
MUNIDADE  ZOOPLANKTONICA  DO  LAGO 
PARANOA,  BRASILIA-DF,  BRASIL), 
Universidade  Federal  de  Minas  Gerais,  Belo  Hori- 
zonte  (Brazil).  Inst,  de  Ciencias  Biologicas. 
R.  M.  Pinto-Coelho. 

Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  47, 
No.  1/2,  p  17-29,  February/May  1987.  8  fig,  2  tab, 
48  ref  English  summary. 

Descriptors:  'Paranoa  Reservoir,  'Brazil,  'Lim- 
nology, 'Zooplankton,  'Reservoirs,  'Species  com- 
position, 'Seasonal  variation,  Rotifers,  Aquatic  in- 
sects, Crustaceans,  Tropical  regions,  Variation  co- 
efficient. 

The  composition  and  seasonal  variation  of  the  zoo- 
plankton  in  Paranoa  Reservoir  were  studied  from 
August  1982  through  July  1983.  Short-term  vari- 
ations of  the  zooplankton  community  were  ob- 
served during  two  intensive  sampling  programs  in 
the  dry  season  (August-September  1982)  and  the 
rainy  season  (November-December  1982).  Zoo- 
plankton populations  decreased  during  the  rainy 
season.  Intensive  sampling  revealed  that  the  short- 
term  coefficients  of  variation  of  the  populations  of 
some  plankters,  especially  rotifers  and  cladocerans, 
were  similar  or  even  greater  than  the  long-term 
annual  coefficients  of  variation.  (Author's  abstract) 
W 89-00006 


DECOMPOSITION  RATES  OF  ALLOCHTH- 
ONOUS  MATERIAL  (LITTER)  IN  LAKE  CARI- 
OCA  -  RIO  DOCE  FOREST  PARK  -  MG  (TAXA 
DE  DECOMPOSICAO  DO  MATERIAL  ALOC- 
TONE  'LITTER'  NA  LAGOA  CARIOCA  - 
PARQUE  FLORESTAL  DO  RIO  DOCE  - 
MINAS  GERIAS), 

Universidade  Federal  de  Minas  Gerais,  Belo  Hori- 
zonte  (Brazil).  Inst,  de  Ciencias  Biologicas. 
F.  A.  R.  Barbosa,  and  M.  E.  Coutinho. 
Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  47, 
No.  1/2,  p  37-45,  February/May  1987.  2  fig.  3  tab, 
37  ref.  English  summary. 


Descriptors:  'Limnology,  'Lakes,  'Litter,  'De- 
composing organic  matter,  'Lake  Carioca,  'Brazil, 
Organic  matter,  Nitrogen.  Phosphorus,  Organic 
carbon,  Proteins,  Polyphenols,  Organic  com- 
pounds. Plant  tissues,  Phytoplankton,  Tropical  re- 
gions, Biomass. 

An  evaluation  of  the  decomposition  rates  of  the 
main  litter  fractions  (leaves  and  stems)  and  the 
annual  litter  contribution  was  made  through  the 
determination  of  the  biomass  decrease  (%  dry 
weight)  and  the  variation  of  the  levels  of  organic 
matter,  total  nitrogen  and  phosphorus,  organic 
carbon,  crude  proteins,  and  polyphenols.  Such  esti- 
mate were  made  after  periods  of  3,  5,  30,  60,  and  90 
days  of  incubation  in  the  littoral  zone  of  Lake 
Carioca,  Eastern  Brazil.  The  annual  litter  produc- 
tion was  6.8  ton/sq  m  of  which  79.2  was  due  to 
leaves,  17.8  to  stems  and  3%  to  fruits  and  seeds. 
The  levels  of  organic  matter  changed  very  little, 
with  only  8%  loss  of  the  leaf  fraction  and  1%  of 
the  stem  fraction.  Total  nitrogen  and  phosphorus 
showed  great  variation  during  these  periods.  Poly- 
phenols showed  very  distinct  patterns  of  decompo- 
sition between  the  two  fractions.  The  litter  decom- 
position rate  was  seen  as  a  source  for  the  organic 
matter  and  a  comparison  with  autochthonous  or- 
ganic matter  production  by  phytoplankton  was 
also  made.  Possible  causes  for  the  variation  of 
chemical  composition  as  a  function  of  time  are 
suggested.  (Author's  abstract) 
W89-00007 


FRESHWATER  MOLLUSKS  AS  INDICATORS 
OF    TROPHIC    CONDITIONS    IN    COASTAL 
LAKES  OF  SOUTHERN  BRAZIL  (MOLUSCOS 
DULCEAQUICOLAS    COMO    INDICADORES 
DE    CONDICOES    TROFICAS    EM    LAGOAS 
COSTEIRAS  DO  SUL  DO  BRASIL), 
Universitaet  des  Saarlandes,  Saarbruecken  (Germa- 
ny, F.R.).  Inst,  fuer  Biogeographie. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00008 


NUTRIENT  RELEASE  THROUGH  DECOMPO- 
SITION OF  DIPLODON  DELODONTUS  EX- 
PANSUS  (MOLLUSCA,  BIVALVIA)  AND 
SOME  CONSIDERATIONS  OF  ITS  EFFECTS 
ON  THE  ECOLOGY  OF  A  SMALL  TROPICAL 
RESERVOIR, 

Universidade  Estadual  Paulista,  Botucatu  (Brazil). 
Dept.  of  Zoology. 
R.  Henry,  and  S.  Filoso. 

Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  47, 
No.  4,  p  479-486,  November  1987.  7  fig,  1  tab,  14 
ref.  English  summary. 

Descriptors:  'Brazil,  'Limnology,  'Reservoirs, 
•Nutrients,  'Decomposing  organic  matter,  'Rio 
Pardo  Reservoir,  Decomposition,  Mollusks,  Phy- 
toplankton, Tropical  regions,  Ecology,  Biomass, 
Conductivity,  Ammonia,  Phosphate,  Calcium,  Cy- 
cling nutrients.  Primary  productivity. 

The  biomass  loss  by  decomposition  of  Diplodon 
delodontus  expansus  of  two  groups  of  organisms 
(Gl:  shells  only  and  G2:shells  with  body),  was 
measured  during  2  months  in  the  Rio  Pardo  Reser- 
voir and  in  500  1  containers.  The  effects  of  mollusk 
decomposition  on  water  chemistry  were  evaluated 
through  the  weekly  measurements  of  conductivity, 
ammonia,  total  and  inorganic  phosphate,  and  calci- 
um. The  potential  growth  of  phytoplankton  from 
the  Rio  Pardo  Reservoir  was  measured  through  an 
enrichment  experiment  using  as  nutritive  media  the 
nutrients  resulting  from  decomposition  of  the  bi- 
valves. The  results  showed  that  the  biomass  loss 
was  higher  in  the  reservoir  when  compared  with 
the  organisms  incubated  in  the  containers.  The 
release  of  ammonia  and  calcium  by  dry  weight  was 
higher  in  water  containing  bivalves  from  group  G2 
compared  to  group  Gl  organisms.  Significant 
growth  of  phytoplankton  was  observed  after  12 
days  in  the  enriched  water  with  a  nutritive  solution 
resulting  from  decomposition  of  G2  organisms. 
The  increase  of  phytoplankton  biomass  in  enriched 
water  with  a  nutritive  solution  of  Gl  organisms  did 
not  differ  from  control.  The  ecological  significance 
of  bivalve  decomposition  on  the  ecology  of  the 
Rio  Pardo  Reservoir  is  discussed.  (Author's  ab- 
stract) 


W89-00009 

FISH  COMMUNITIES  IN  RESERVOIRS  IN 
SOUTHERN  BRAZIL  (COMUNIDADES  DE 
PEIXES  DE  RESERVATORIOS  NO  SUL  DO 
BRASIL), 

Sao  Paulo  Univ.,  Ribeirao  Preto  (Brazil).  Facul- 
dade  de  Filosofia,  Ciencias  e  Letras. 
R.  M.  Correae  Castro,  and  M.  S.  Arcifa. 
Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  47, 
No.  4,  p  493-500,  November  1987.  1  fig,  4  tab,  21 
ref.  English  summary. 

Descriptors:  'Reservoirs,  'Fish  populations,  Spe- 
cies composition,  Population  density,  Species  di- 
versity, Brazil,  Dam  effects. 

A  survey  was  carried  out  on  the  fish  communities 
in  9  reservoirs  located  in  Sao  Paulo  State.  Through 
the  employment  of  nets,  mainly  gill  nets,  the  spe- 
cies and  their  relative  abundance  were  ascertained, 
on  two  occasions  in  1979.  Twenty-five  genera  and 
39  species  were  sampled,  belonging  mostly  to  the 
Ostariophysi.  The  most  abundant  species  were 
Curimata  modesta,  Astyanax  fasciatus,  A.  bimacu- 
latus,  Astyanax  sp.,  and  Geophagus  brasiliensis. 
Through  the  use  of  the  Jaccard  similarity  index,  3 
groups  of  reservoirs  were  obtained,  according  to 
the  basins  of  the  impounded  rivers:  Paraiba  do  Sul, 
Atibaia,  and  Tiete.  The  fish  diversity  of  the  reser- 
voirs is  related  to  that  of  their  impounded  rivers, 
being  smaller  in  those  originating  from  headwater 
streams.  (Author's  abstract) 
W89-0001 1 


HYPOLIMNETIC  CHLOROPHYLL  MAXI- 
MUM BY  ALGAE  AND  SULPHUR  BACTERIA 
IN  ONE  EUTROPHIC  POND, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Biology. 
P.  Eloranta. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  71,  No.  3,  p  459-469,  September  1985.  4  fig,  2 
tab,  21  ref. 

Descriptors:  'Ponds,  'Limnology,  'Phytoplank- 
ton, 'Algae,  *Sulfur  bacteria,  'Photosynthetic  bac- 
teria, *Photosynthesis,  'Chlorophyll,  Hypolim- 
nion,  Pigments,  Carotenoids,  Spectroscopy,  Chro- 
matography, Aquatic  bacteria. 

High  hypolimnetic  chlorophyll  concentrations  are 
usually  caused  by  photosynthetic  sulfur  bacteria. 
The  normal  integrated  phytoplankton  samples  may 
consist  of  a  mixture  of  algal  and  bacterial  popula- 
tions. Although  the  water  layer  with  bacteria  can 
be  thin,  the  bacterial  pigments  may  cause  mislead- 
ing results  in  the  chlorophyll  analyses  made  by 
conventional  spectrophotometric  methods.  The 
sulfur  bacteria  have  characteristic  chlorophylls  and 
have  only  a  few  carotenoids,  which  cause  typical 
shifts  in  the  absorption  spectra.  Thus  the  possible 
occurrence  of  the  sulfur  bacteria  in  pigment  sam- 
ples can  be  detected  by  the  form  of  the  absorption 
spectrum  of  the  total  pigment  extract  or  by  chro- 
matographic methods.  (Author's  abstract) 
W 89-000 12 


SCIENTIFIC  CONCEPTS  AND  METHODOLO- 
GIES PERTINENT  TO  LAKE  RESEARCH  AND 
LAKE  RESTORATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

R.  A.  Vollenweider. 

Schweizerische  Zeitschrift  fuer  Hydrologie 
SZHYA6,  Vol.  49,  No.  2,  p  129-147,  August  1987. 
8  fig,  7  tab,  33  ref 

Descriptors:  'Limnology,  'Lake  restoration, 
•Water  management,  'Water  pollution  treatments, 
Remedies,  Mathematical  models.  Research  prior- 
ities. 

The  scientific  concepts  and  principles  pertinent  to 
lake  restoration  do  not  differ  essentially  from  those 
of  classical  limnological  research  in  general.  The 
more  specific  question  of  their  applicability  to 
practical  lake  management  is  not  so  much  one  of 
further  addition  to,  but  one  of  appropriate  selec- 
tion  from   the  list   already   available.   This  study 
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provides  a  perspective  on  how,  and  in  what  way, 
current  scientific  principles  and  concepts  can  be 
visualized  within  a  synthetic  framework  pertinent 
to  lake  research  and  lake  restoration.  Topics  con- 
sidered are  as  follows:  strategic  principals  pertinent 
to  lake  water  management,  an  overview  of  water 
pollution  problems,  hierarchical  and  contingency 
concepts  in  limnological  and  water  management 
research,  remedial  measures  and  pollution  control 
measures,  mathematical  models  for  lake  manage- 
ment, and  information  gains  from  limnological  re- 
search in  relation  to  single-case  vs.  cross-sectional 
studies.  (Sand-PTT) 
W89-00013 


BACKGROUND  ASPECTS  OF  LAKE  RESTO- 
RATION: WATER  BALANCE,  HEAVY  METAL 
CONTENT,  PHOSPHORUS  HOMEOSTASIS, 

Northwestern  Univ.,  Evanston,  IL.  Dept.  of  Geo- 
logical Sciences. 
A.  Lerman,  and  A.  B.  Hull. 

Schweizerische  Zeitschrift  fuer  Hydrologie 
SZHYA6,  Vol.  49,  No.  2,  p  148-169,  August  1987. 
7  fig,  3  tab,  49  ref,  append.  NATO  Scientific 
Affairs  Division,  Grant  050(81). 

Descriptors:  'Limnology,  *Lake  restoration,  "Hy- 
drologie budget,  *Heavy  metals,  'Phosphorus  fer- 
tilization, Volcanic  lakes,  Glacial  lakes,  Rift  valley 
lakes,  Deep  valley  lakes,  Saline  lakes,  Water  depth, 
Lake  sediments,  Drinking  water,  Haneostasis, 
Water  pollution  sources,  Comparison  studies,  Mor- 
phometry, Remedies. 

Perturbations  of  the  lake  water  balance,  inputs  of 
heavy  metals  to  lakes,  and  intensifying  fertilization 
of  lakes  through  input  and  accumulation  of  phos- 
phorus are  3  classes  of  phenomena  among  the  more 
important  background  processes  in  lake  restora- 
tion. The  success  of  the  implementation  of  lake 
restoration  is  affected  by  the  morphometric  and 
edaphic  parameters  of  different  types  of  lakes.  The 
relationship  between  the  volume  (V)  and  mean 
depth  (z)  of  fresh-water  lakes  indicates  a  trend  of 
V  proportional  to  z  cubed.  Glacial  lakes  occurring 
on  or  near  crystalline  shields  have  relatively  shal- 
low depths,  whereas  volcanic  lakes,  rift  valley  and 
deep  valley  lakes  have  relatively  greater  depths  for 
the  same  volume.  For  saline  lakes  that  undergo 
cycles  of  expansion  and  shrinkage,  the  V  to  z 
relationship  is  closer  to  power  1.  Water  residence 
times  (tau)  of  small  and  big  freshwater  lakes  show 
a  trend  of  tau  approximately  linear  in  z  or  tau 
proportional  to  V  to  the  0.3  power.  Volcanic  lakes 
and  Maare  have  longer  residence  times  in  compari- 
son to  other  lakes  of  similar  volumes.  For  the 
major  inorganic  chemical  species  and  heavy 
metals,  the  regulatory  upper  limit  concentrations  in 
drinking  water  in  the  USA  and  European  Econom- 
ic Community  are  from  several  times  to  more  than 
100  times  higher  than  their  concentrations  in  a 
global  mean  river  water.  Only  3  elements  (Fe,  P 
and  Al)  occur  in  river  water  at  concentrations 
approaching  such  upper  limit  recommendations. 
Rates  of  accumulation  of  P  in  lake  water  and 
sediments,  computed  as  the  difference  between 
input  and  outflow  removal  rates  for  23  freshwater 
lakes,  are  generally  lower  for  lakes  of  longer  water 
residence  time.  The  rate  of  accumulation  is  a  meas- 
ure of  homeostatic  response  of  the  lake  system  to 
input  load;  it  is  equivalent  to  the  rate  of  all  the 
removal  processes  needed  to  maintain  P  concentra- 
tion in  the  lake  water  at  a  steady  state.  (Author's 
abstract) 
W89-00014 


LAKE  RESTORATION:  WHY  OXYGENATION 
AND  ARTIFICIAL  MIXING  CANNOT  SUBSTI- 
TUTE FOR  A  DECREASE  IN  THE  EXTERNAL 
PHOSPHORUS  LOADING, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For   primary   bibliographic   entry   see   Field    5G 

W89-00015 


INTERNAL  ELEMENTAL  CYCLES  AFFECT- 
ING THE  LONG-TERM  ALKALINITY  STATUS 
OF  LAKES:  IMPLICATIONS  FOR  LAKE  RES- 
TORATION, 


Freshwater    Biological    Association,    Windermere 

(England). 

For   primary    bibliographic   entry   see   Field    5G. 

W89-00016 


STRATEGIES  OF  LAKE  SANITATION, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R.). 

For   primary   bibliographic   entry   see   Field    5G 

W89-00017 


RESPONSE  OF  PHYTOPLANKTON  COMMU- 
NITIES TO  CHANGING  LAKE  ENVIRON- 
MENTS, 

Freshwater    Biological    Association,    Windermere 

(England). 

C.  S.  Reynolds. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  2,  p  220-236,  August  1987. 

5  fig,  1  tab,  54  ref. 

Descriptors:  "Lake  restoration,  "Limnology,  "Eu- 
trophic  lakes,  *Phytoplankton,  *Algae,  Biomass, 
Nutrients,  Light  penetration,  Water  depth,  Species 
composition,  Plant  morphology,  Plant  physiology, 
Eutrophication,  Adaptation,  Limiting  nutrients. 

Empirical  relationships  between  the  mean  phyto- 
plankton  biomass  and  limiting  nutrient  availability 
and  between  the  underwater  extinction  of  light  and 
the  biomass  are  used  to  define  some  of  the  physical 
aspects  of  lake  environments  subject  to  cultural 
eutrophication  or  to  corrective  restoration  meas- 
ures. The  distinctive  floristic  distributions  of  differ- 
ent algae  among  such  environments  are  closely 
related  to  general  morphological  and  physiological 
properties  of  the  algae  themselves  and  that  species 
sharing  similar  size-  and  shape-adaptations  also 
share  similar  ecological  growth  and  survival  strate- 
gies. From  these  general  predictions  of  the  re- 
sponses of  phytoplankton  to  changing  lake  envi- 
ronments, it  is  deduced  that  deep  lakes  are  slower 
to  respond  than  shallow  ones  but  that  the  transition 
between  nutrient-  and  light-limitation  is  relatively 
abrupt:  'resilience'  of  the  system  to  restoration 
measures  may  be  an  expression  of  their  progress 
towards  the  transition.  (Author's  abstract) 
W89-00018 


FOOD  WEB  MANIPULATION  WITHOUT  NU- 
TRIENT CONTROL:  A  USEFUL  STRATEGY  IN 
LAKE  RESTORATION, 

Technische  Univ.,  Dresden  (German  DR.).  Sek- 

tion  Wasserwesen. 

For   primary   bibliographic   entry   see   Field    5G 

W89-00019 


CHEMICAL  METHODS  OF  P-ELIMINATION 
IN  THE  TRIBUTARIES  OF  RESERVOIRS  AND 
LAKES, 

Wahnbachtalsperrenverband,  Siegburg  (Germanv, 

F.R.). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-00020 


EVALUATION  OF  LAKE  RESTORATION  IN 
SWEDEN, 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-00021 


SEASONAL  PRODUCTIVITY  CYCLE  OF  PHY- 
TOPLANKTON AND  CONTROLLING  FAC- 
TORS IN  LAKE  CONSTANCE, 

Konstanz   Univ.    (Germany,   F.R.).    Limnological 

Inst. 

M.  M.  Tilzer,  and  B.  Beese. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  50,  No.  1,  p  1-39,  May  1988.  15  fig, 

3  tab,  108  ref.  Deutsche  Forschungsgemeinschaft 

project  No.  Ti  115/10. 

Descriptors:  "Lake  Constance,  "Limnology,  "Phy- 
toplankton, "Switzerland,  "Algae,  "Aquatic  pro- 
ductivity, Biomass,  Seasonal  variation,  Water 
transparency,  Sedimentation,  Phosphorus,   Photo- 
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synthesis,  Vertical  distribution,  Light  intensity,  Eu- 
trophic  lakes.  Lakes,  Adaptation,  Daylength,  Ther- 
mal stratification.  Shading  effects. 

Annual  phytoplankton  productivity  in  Lake  Con- 
stance is  about  300g  C/sq  m,  a  value  typical  for 
meso-eutrophic  lakes.  Seasonal  variations  in  phyto- 
plankton biomass  and  productivity  are  exceptional- 
ly great  because  of  a  sequence  of  factors  control- 
ling the  production  process.  During  winter  pro- 
ductivity is  controlled  by  low  energy  inputs  and 
high  respiratory  losses  due  to  deep  water  column 
mixing.  Biomass  is  low  and  water  transparency 
high.  The  spring  phytoplankton  growth  is  trig- 
gered by  the  thermal  stabilization  of  the  water 
column.  The  summer  phytoplankton  biomass  maxi- 
mum mainly  depends  on  phosphorus  availability. 
However,  biomass  yields  comprise  only  15-20%  of 
values  expected  from  the  Redfield  ratio  because 
large  proportions  of  particulate  organic  matter  are 
detritus  and  non-algal  biota.  Moreover,  sedimenta- 
tion during  the  second  half  of  the  year  removes 
biomass  from  the  euphotic  zone.  Water  transparen- 
cy and  thus  vertical  distribution  of  algal  photosyn- 
thesis is  highly  dependent  on  phytoplankton  bio- 
mass. Self-shading  causes  considerably  smaller  sea- 
sonal variations  in  areal  biomass  and  photosynthet- 
ic  rates  than  in  volume-based  values.  Light-shade 
adaptation  can  compensate  significantly  for  the 
effects  of  seasonal  fluctuations  in  mean  daily  sur- 
face radiance  fluxes  on  algal  photosynthesis.  At 
any  given  level  of  biomass  daylength  is  the  major 
determinant  of  daily  production  rates.  (Author's 
abstract) 
W89-00022 


ORIGIN  AND  SIZE  OF  HYPOLIMNIC 
MIXING  IN  URNERSEE,  THE  SOUTHERN 
BASIN  OF  VIERWALDSTATTERSEE  (LAKE 
LUCERNE), 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland).  Inst,  of  Aquatic  Sciences. 
A.  Wuest,  D.  M.  Imboden,  and  M.  Schurter. 
Schweizerische  Zeitschrift  fuer  Hydrologie 
SZHYA6,  Vol.  50,  No.  1,  p  40-70,  May  1988.  14 
fig,  7  tab,  27  ref. 

Descriptors:  "Limnology,  "Lake  Lucerne,  "Swit- 
zerland, "Lakes,  "Hypolimnion,  "Water  exchange, 
"Water  currents,  Water  temperature,  Mixing, 
Wind-driven  currents,  Floods,  Storms,  Oxygen 
saturation,  Heat  transfer,  Seasonal  variation. 

Urnersee  and  Gersauersee  are  2  adjacent  basins  of 
Vierwaldstattersee  separated  by  a  sill  of  85  m 
depth,  with  similar  topography  but  remarkably 
different  exposure  to  external  factors  such  as  wind 
and  river  input.  Urnersee  is  exposed  to  diurnal 
winds  and  to  occasional  strong  storms  from  the 
south  (Fohn)  whereas  the  wind  over  Gersauersee 
is  moderate  or  weak.  Two  rivers,  both  having  very 
large  discharges  during  storms,  replace  the  total 
water  volume  of  Urnersee  about  once  a  year;  in 
contrast,  no  large  river  flows  directly  into  Ger- 
sauersee. Between  March  and  October  1986,  mete- 
orological parameters,  water  temperatures  and  cur- 
rents were  measured  quasi-continuously  with  the 
aim  to  quantify  hypolimnic  water  exchange  and 
mixing  in  Urnersee  and  to  assess  the  relative  im- 
portance of  wind  mixing  versus  river-induced 
water  exchange  for  the  renewal  of  the  deep  water 
layers.  Three  periods  could  be  identified:  (1)  in 
April,  weak  stratification  and  strong  episodic 
storms  exchange  about  50%  of  the  deep  hypolim- 
nion (DH,  defined  as  a  layer  below  110  m  depth) 
leading  to  a  mean  heat  flux  of  36  W/sq  m.  Because 
of  the  large  wind  mixing  the  water  of  the  exposed 
Urnersee  below  about  20  m  depth  becomes  lighter 
than  in  the  sheltered  Gersauersee.  (2)  In  May  and 
June,  the  horizontal  density  gradient  causes  about 
65%  renewal  of  the  Urnersee  DH  by  the  heavier 
Gersauersee  intermediate  water  but  does  not  affect 
the  heat  content.  (3)  Simultaneously  with  these 
processes  are  the  episodic  river  floods  adding  an- 
other 20%  to  the  DH  water  exchange  and  causing 
a  heat  flux  of  about  6  W/sq  m.  During  the  rest  of 
the  summer,  water  exchange  remains  below  10% 
and  is  mainly  due  to  episodic  flood  while  wind 
mixing  has  little  influence.  Yet,  during  floods 
water  input  into  the  DH  per  unit  time  can  still  be 
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very  large  and  heat  fluxes  reach  600  W/sw  m  or 
more.  The  influence  of  lateral  density  currents 
between  the  two  adjacent  basins  on  hypolimnic 
mixing  is  of  great  ecological  significance  and  ex- 
plains the  larger  oxygen  saturation  found  in  the 
deep  water  of  Urnersee  compared  to  Gersauersee. 
(Author's  abstract) 
W89-0O023 


ROLE  OF  EXTERNAL  AMMONIUM  INPUTS 
IN  FRESHWATER  ACIDIFICATION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-0O024 


DRIFT  OF  ZOOPLANKTON  IN  A  LAKE- 
OUTLET  (GLATT)  IN  A  DAY-NIGHT- 
RHYTHM  DEPENDING  FROM  THE  WATER 
LEVEL, 

Museo    Cantonale    di    Storia    Naturale.    Lugano 

(Switzerland). 

B.  Jann,  and  H.  Burgi. 

Schweizerische      Zeitschrift       fuer      Hydrologie 

SZHYA6,  Vol.  50,  No.  1,  p  87-97,  May  1988.  8  fig, 

6ref. 

Descriptors:  'Limnology,  *Greifensee,  'Switzer- 
land, "Lakes,  *Zooplankton,  'Crustaceans, 
*Seston,  'Aquatic  drift,  Species  composition,  Co- 
pepods,  Daphnia,  Water  level,  Glatt  River,  Animal 
behavior. 

To  give  an  indication  of  the  influence  of  the  dy- 
namics and  behavior  of  lake  plankton  on  the  seston 
composition  in  the  outlet,  four  24-hour  sampling 
sessions  were  made  in  the  Greifensee  (situated  near 
Zurich,  Switzerland)  and  its  outlet  (River  Glatt). 
The  most  important  crustacean  species  studied 
were  Eudiaptomus  gracilis,  Cyclops  abyssorum, 
Cyclops  victnus,  Mesocyclops  leuckarti  and  Daph- 
nia spp.  Leptodora  kindtii  was  found  during  one 
sampling  only.  No  evidence  of  shore  avoidance 
was  found.  The  vertical  migration  in  the  lake, 
especially  in  the  upper  layer  (0-6  m),  is  believed  to 
have  an  influence  on  the  amount  of  plankton 
which  is  flushed  into  the  outlet.  Although  the 
composition  and  concentration  of  the  plankton  at 
the  deepest  point  of  the  lake  are  known,  no  accu- 
rate predictions  on  the  quality  of  the  plankton 
close  to  shore  or  in  the  outlet  were  possible.  (Au- 
thor's abstract) 
W89-00025 


SPATIAL  AND  TEMPORAL  VARIABILITY  OF 
THE  INDEX  OF  BIOTIC  INTEGRITY  IN 
THREE  MIDWESTERN  STREAMS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Ecology,  Ethology  and  Evolution. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-00026 


INFLUENCE  OF  TEMPERATURE  ON  MICRO- 
HABITAT  CHOICE  BY  FISHES  IN  A  CALI- 
FORNIA STREAM, 

California   Univ.,    Davis.    Dept.    of  Wildlife   and 

Fisheries  Biology. 

D.  M.  Baltz,  B.  Vondracek,  L.  R.  Brown,  and  P. 

B  Moyle. 

Transactions  of  the   American   Fisheries   Society 

TAFSA  I,  Vol.  116,  No.  1,  p  12-20,  January  1987. 

3  fig,  5  tab,  19  ref. 

Descriptors:  'Fish  behavior,  'Aquatic  habitats, 
'Streams,  'Instream  flow,  'Mathematical  models, 
•Temperature  effects.  Water  depth.  Flow  velocity, 
Surface  velocity,  Substrates,  California,  Statistics, 
Discriminant  analysis 

Eight  microhabitat  variables  were  used  to  examine 
the  assumption  that  the  variables  normally  includ- 
ed in  instream  flow  studies  arc  adequate  to  dis- 
criminate among  species'  microhabitats  When  8 
variables  were  available  in  stepwise-discriminant 
analysis  models  to  distinguish  among  the  microha- 
bitats of  4  fish  species  in  a  northern  California 
stream,  the  variance  explained  ranged  from  52- 
77%  and  59-86%  of  the  observational  records 
were  correctly  classified  to  species.  The  variables 


measured  were  temperature,  total  depth,  focal 
point  elevation  (distance  of  fish  from  the  bottom), 
focal  point  velocity  (water  velocity  at  fish's  snout), 
mean  water  column  velocity,  surface  velocity,  sub- 
strate, and  cover.  When  the  number  of  variables 
available  was  reduced  to  the  3  normally  used  in 
instream  flow  studies  (i.e.  total  depth,  mean 
column  water  velocity,  and  substrate),  the  variance 
explained  ranged  from  0-20%,  and  46-55%  of  the 
observational  records  were  correctly  classified  to 
species.  When  all  8  variables  were  available,  2 
variables  not  normally  measured  in  instream  flow 
studies,  temperature  and  focal  point  elevation, 
were  important  in  discriminating  among  species. 
Focal  point  elevation  explained  between  32-43%  of 
the  variance  in  the  5  models  in  which  it  was 
available.  Temperature  was  included  in  14  of  15 
models  in  which  it  was  available  and  made  signifi- 
cant contributions  in  12.  Total  depth  was  included 
and  significant  in  12  of  the  20  models  in  which  it 
was  available.  When  total  depth  was  included  in  a 
model,  it  was  always  more  important  than  temper- 
ature; however,  temperature  and  focal  point  eleva- 
tion were  the  only  significant  variables  on  2  sam- 
pling dates.  Mean  water  column  velocity  and  sub- 
strate only  made  minor  contributions  in  a  few  of 
the  20  models  in  which  they  were  available.  (Au- 
thor's abstract) 
W89-00027 


TUMOR  FREQUENCIES  AND  CONTAMI- 
NANT CONCENTRATIONS  IN  BROWN  BULL- 
HEADS FROM  AN  INDUSTRIALIZED  RIVER 
AND  A  RECREATIONAL  LAKE, 

National  Fisheries  Contaminant  Research  Center, 

Columbus,  OH.  Field  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00028 


LONGITUDINAL  CHANGES  IN  FISH  ASSEM- 
BLAGES AND  WATER  QUALITY  IN  THE  WIL- 
LAMETTE RIVER,  OREGON, 

Northrop  Services,  Inc.,  Corvallis,  OR. 
R.  M.  Hughes,  and  J.  R.  Gammon. 
Transactions  of  the  American  Fisheries  Society 
TAFSA  I,  Vol.  116,  No.  2,  p  196-209,  March  1987. 
8  fig,  5  tab,  40  ref.  U.S.  Environmental  Protection 
Agency  Contract  68-03-3124. 

Descriptors:  'Fish  populations,  'Rivers,  'Water 
quality,  'Willamette  River,  'Oregon,  'Water  pol- 
lution effects,  Index  of  biotic  integrity,  Index  of 
well  being,  Aquatic  habitats,  Stream  order. 

A  survey  of  the  fish  assemblages  between  river 
kilometer  283  and  2  of  the  mainstem  Willamette 
River  was  conducted  in  1983  to  evaluate  the  ef- 
fects of  improved  water  quality  on  longitudinal 
changes  in  fish  assemblages  and  the  usefulness  of  2 
indices  of  fish  assemblage  quality  (index  of  well 
being  and  index  of  biotic  integrity).  Physical  and 
chemical  habitat  quality  and  fish  assemblage  qual- 
ity showed  gradual,  similar,  and  expected  declines 
from  the  upper  to  the  lower  river,  with  only  small 
changes  near  large  point  sources  of  pollution. 
More  fish  species,  more  species  intolerant  of  poor 
habitat  quality,  and  fewer  species  tolerant  of  poor 
habitat  occurred  in  1983  than  in  1945.  Stream 
order  did  not  predict  fish  assemblage  patterns.  A 
modification  of  the  index  of  biotic  integrity  ap- 
peared to  reflect  changes  in  fish  assemblage  pat- 
terns and  habitat  quality  better  than  the  index  of 
well  being.  (Author's  abstract) 
W89-00029 


EUTROPHICATION  EFFECTS  OF  PREY  SIZE 
AND  FOOD  AVAILABLE  TO  YELLOW  PERCH 
IN  LAKE  ERIE, 

Ohio  Cooperative  Fishery  Research  Unit,  Colum- 
bus. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00030 


FEEDBACK  DEPIiNDENCE  BETWEEN  THE 
EUTROPHICATION  PROCESS  AND 

CHANGES  IN  THE  FISH  COMMUNITY:  THE 
THEORY  OF  ICHTHYOEUTROPHICATION 
(SPRZEZENIE  ZWROTHE  MIEDZY  PROCE- 
SUM  EUTROFIZACJI  A  ZMIANAMI  ZE- 
SPOLU  RYB.  TESRI  ICHTIOEUTROFIZACJI), 


Instytut     Rybactwa     Srodladowego,     Piaseczno 

(Poland).  Zabieniec  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00031 


NATURAL  DEGRADATION  ABILITY  OF 
LAKES  AND  THE  ROLE  OF  DRAINAGE  AREA 
IN  THE  PROCESS  (OCENA  NATURALNEJ  PO- 
DATNOSCI  JEZIOR  NA  DEGRADACJE  I 
ROLA  ZLEWNI  U  TYM  PROCESIE), 
Warsaw  Univ.  (Poland).  Inst,  of  Physical  Geo- 
graphic Sciences. 
E.  Bajkiewicz-Grabowska. 

Wiadomosci  Ekologiczne  WEKLAP,  Vol.  33,  No. 
3,  p  279-289,  1987.  2  fig,  6  tab,  9  ref.  English 
summary. 

Descriptors:  'Lakes,  'Lake  classification,  *Eu- 
trophication,  'Erosion,  'Water  pollution  sources. 
Water  exchange,  Epilimnion,  Poland,  Nonpoint 
pollution  sources.  Pollution  index.  Limnology. 
Catchment  areas. 

A  modification  of  two  systems:  natural  degrada- 
tion ability  and  impact  of  drainage  area  on  matter 
supply  to  the  lake.  The  drainage  area  considered 
includes  both  the  influence  of  total  and  direct 
drainage  areas.  It  was  estimated  according  to: 
Ohle's  index,  type  of  water  balance,  share  of  de- 
pressions in  the  direct  drainage  area,  its  average 
slope,  mean  density  of  channel  network  density, 
geology  and  land  use.  Land  capability  was  classi- 
fied from  0  (restricted  influence)  to  3  points  (great 
influence),  depending  on  its  influence  concerning 
mobilizing  pollutants  in  the  drainage  area  and  sup- 
plying them  to  the  lake.  The  susceptibility  of  the 
lake  to  external  factors  was  estimated  according  to: 
mean  depth,  quotient  of  lake  volume  and  its  shore- 
line length,  percent  of  thermal  stratification,  quo- 
tient of  bottom  surface  within  epilimnion  and  epi- 
limnion volume,  rate  of  annual  water  exchange, 
Schindler's  index.  The  effect  of  particular  charac- 
teristics on  lake  degradation  is  determined  by 
points  from  0  (resistant  to  external  influence)  to  3 
(not  resistant).  The  arithmetic  mean  of  the  number 
of  points  from  estimations  of  the  lake's  resistance 
to  degradation  is  the  final  result.  When  it  is  equal 
to  or  less  than  0.8,  the  lake  is  resistant  to  external 
factors;  at  0.9-1.6  it  shows  an  average  resistance  to 
external  factors,  at  1.7-2.4  a  small  resistance;  and 
over  2.4  great  dependence  on  external  factors.  This 
is  an  estimation  on  the  example  of  23  lakes  from 
north-eastern  Poland.  The  analysis  of  data  distin- 
guished 4  groups  of  drainage  area-lake  systems, 
varying  in  their  degradation  ability.  (Author's  ab- 
stract) 
W89-00032 


SIMPLE  SELF-ACTING  FIYDROBIOLOGICAL 
SAMPLER  (PROSTY  SAMOCZYNNY  CZER- 
PACZ  HYDROBIOLOGICZNY), 

Wyzsza    Szkola    Pedagogiczna,    Olsztyn-Kortow 

(Poland). 

For  primary  bibliographic  entry  see  Field  7B. 

W 89-0003 3 


PARTICULATE  CONCENTRATIONS  IN  LAKE 
ST.  CLAIR  AS  RECORDED  BY  A  SH1PBORNE 
MULTISPECTRAL  OPTICAL  MONITORING 
SYSTEM, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io) Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00066 


EFFECT  OF  A  HEATED  WASTEWATER  DIS- 
CHARGE UPON  RIVER  PROTOZOAN  SPE- 
CIES POOL  VARIABILITY  THROUGH  TIME 
AND  SPACE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00077 


STUDY   OF  THE  TEMPERATURE   DEPEND- 
ENCE OF  THE   ACUTE  TOXICITY   OF  PEN- 
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TACHLOROPHENOL    TO    A    FRESHWATER 
POND  SNAIL,  VIVIPARUS  BENGALENSIS  L., 

K.L.D.A.V.  Coll.,  Ruorkee  (India).  Depl.  of  Zool- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00078 


PESTICIDAL    EFFECTS    ON    CHIRONOMID 
LARVAE, 

Udaipur  Univ.  (India).   Dept.  of  Limnology  and 

Fisheries. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00079 


DEVELOPMENT  OF  MICROORGANISMS  ON 
THE  BACKGROUND  OF  ORGANIC  MATTER 
IN  FOREST  ECOSYSTEM  WATERS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

T.  Bednarz,  K.  Trela,  and  J.  Zygmuntowa. 
Ekologia  Polska  ELPLBS,  Vol.  35,  No.  2,  p  247- 
270,  1987.  10  fig,  2  tab,  27  ref. 

Descriptors:  "Organic  matter,  "Microbiological 
studies,  "Ecosystems,  "Forest  watersheds,  "Bacte- 
rial analysis,  "Algae,  Watersheds,  Humic  acids, 
Water  analysis,  Proteins,  Bacteria,  Heterotrophic 
bacteria,  Groundwater,  Surface  water,  Bacterial 
physiology,  Iron,  Heavy  metals,  Nutrients,  Popula- 
tions, Chlorella,  Chlorophyta,  Sulfates,  Niepolo- 
mice  Forest,  Poland,  Ecology. 

Streams  of  the  Niepolomice  Forest  (Poland)  are 
divided  into  a  fertile  outer  part  and  a  less  fertile 
inner  part.  Bacteriological  and  algological  studies 
were  undertaken  to  study  this  phenomenon.  Sur- 
face and  groundwaters  were  also  analyzed  for  total 
dissolved  organic  matter,  protein,  and  humic  com- 
pounds. The  poor  growth  of  algae  in  the  central 
part  of  the  forest  is  due  to  physiological  inaccessi- 
bility of  iron  occurring  in  a  form  bound  with 
humic  compounds.  Mineral  nutrients  reaching 
bottom  sediments  are  irrevocably  lost  for  algae, 
and  organic  matter  deposited  in  sediments  is  not 
available  for  bacteria.  Organic  matter  content  and 
studies  of  the  growth  of  different  physiological 
groups  of  bacteria  show  that  the  groundwaters  of 
the  forest  are  also  divided  into  a  central  and  outer 
part.  An  abundance  of  sulfates  was  found  in  sur- 
face and  groundwaters  at  all  sampling  stations, 
probably  resulting  from  atmospheric  industrial 
emissions.  (Doria-PTT) 
W89-00080 


EFFECTS  OF  FISH  NESTS  ON  PATTERN  AND 
ZONATION  OF  SUBMERSED  MACRO- 
PHYTES  IN  A  SOFTWATER  LAKE, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biology. 

S.  R.  Carpenter,  and  N.  J.  McCreary. 

Aquatic  Botany  AQBODS,  Vol.  22,  No.  1,  p  21-32, 

June  1985.  5  fig,  3  tab,  32  ref. 

Descriptors:  "Lakes,  "Fish,  "Nesting,  "Submerged 
plants,  "Macrophytes,  "Oligotrophic  lakes,  Sun- 
fish,  Aquatic  plants,  Elatine,  Isoetes,  Fish  behav- 
ior, Vegetation  establishment,  Spores,  Distribution 
patterns,  Ecosystems. 

Nests  of  centrarchid  fishes  maintain  patches  of 
diaspore-propagated  submersed  aquatic  plants 
(principally  Elatine  minima  and  Isoetes  braunii) 
between  0.9  and  2.4  m  depth  in  a  softwater  oligo- 
trophic lake.  Nests  are  cleared  of  vegetation  in 
May-June,  and  abandoned  by  fish  in  June.  By 
August,  many  nests  are  colonized  by  diaspore- 
propagated  species  that  do  not  spread  vegetatively 
on  horizontal  stems.  About  75%  of  the  nests  are 
reoccupied  by  fish  the  following  May,  and  some 
new  nests  are  formed.  Nests  not  reoccupied  by  fish 
are  colonized  by  rhizomatous  plants  of  4  species 
that  have  not  been  observed  to  flower  or  set  seed 
in  the  lake.  Rhizomatous  plants  reach  frequencies 
near  100%  by  14  months  after  abandonment.  Pat- 
tern analyses  show  that  patch  sizes  of  diaspore- 
propagated  species  correspond  to  the  size  of  fish 
nests.  Conventional  explanations  of  macrophyte 
zonation  based  on  depth,  exposure,  and  competi- 
tion are  insufficient  in  this  lake;  effects  of  disturb- 
ance must  be  considered  as  well.  (Author's  ab- 
stract) 


W89-00092 


BIOMASS  AND  NUTRITIVE  POTENTIAL  OF 
VALLISNERIA  AMERICANA  MICHX  IN 
NAVIGATION  POOL  9  OF  THE  UPPER  MIS- 
SISSIPPI RIVER, 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
G.  N.  Donnermeyer,  and  M.  M.  Smart. 
Aquatic  Botany  AQBODS,  Vol.  22,  No,  1,  p  33-44, 
June  1985.  3  fig,  3  tab,  20  ref. 

Descriptors:  "Rivers,  "Submerged  plants,  "Bio- 
mass,  "Nutrition,  Vallisneria,  Aquatic  productivi- 
ty, Plant  physiology,  Plant  growth,  Plant  morphol- 
ogy, Leaves,  Roots,  Dry  matter,  Moisture  content, 
Protein,  Seasonal  variation,  Mississippi  River, 
Ducks,  Waterfowl. 

Vallisneria  americana  (wild  celery)  was  studied  to 
determine  the  biomass  and  nutritive  potential  of  all 
morphological  structures.  A  2.6-ha  stand  of  uni- 
form V.  americana  was  sampled  during  the 
summer  and  autumn  of  1980,  and  the  spring  and 
summer  of  1981  in  the  southern  portion  of  Naviga- 
tion Pool  9  which  is  utilized  by  approximately 
75%  of  the  North  American  canvas  back  ducks. 
The  maximum  production  rate  of  3.2  g/sq  m/day 
was  coincident  with  rapid  rosette  production  and 
flowering,  and  occurred  mid-  to  late-July  1980. 
The  maximum  biomass  of  217.3  g  dry  wt./sq  m 
was  on  1  September  1980,  when  fruit  development 
was  also  at  a  maximum.  Leaves  composed  60-70% 
of  the  summer  biomass;  winter  buds  constituted  all 
of  the  winter  biomass.  Winter  buds  and  fruits  had 
the  greatest  nutritive  potentials.  Both  organs  con- 
tained relatively  high  dry-matter  concentrations 
and  were  low  in  ash  (less  than  10%)  and  fiber 
content.  The  potentially-digestible  ash-free  non- 
cell-wall  fraction  was  composed  of  an  average  of 
75.7  and  82.2%  of  the  dry  weight  of  fruits  and 
winter  buds,  respectively.  In  contrast,  the  nutritive 
potential  of  leaves,  rootstocks,  peduncles,  and  sto- 
lons was  reduced  because  of  high  moisture  (less 
than  8%  dry  matter),  ash  and  fiber  concentrations. 
Staminate  inflorescences  and  pistillate  flowers 
were  high  in  crude  protein  (averaged  21.8%  and 
16.1%  of  the  dry  weight,  respectively)  and  ash-free 
non-cell-wall  fractions,  but  they  accounted  for 
only  2.7%  of  the  plant  biomass.  The  maximum 
calorific  content  of  V.  americana  was  approximate- 
ly 3200  kJ  per  sq  m  at  peak  biomass  on  1  Septem- 
ber 1980.  (Author's  abstract) 
W89-00093 


PHOTOSYNTHESIS  OF  SUBMERSED  MA- 
CROPHYTES IN  ACIDIFIED  LAKES:  II. 
CARBON  LIMITATION  AND  UTILIZATION 
OF  BENTHIC  C02  SOURCES, 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  5C. 

W  89-0009  5 


EFFECTS  OF  THE  SEASON  AND  OF  WATER 

CHEMISTRY  ON  THE  DECOMPOSITION  OF 

NYMPHAEA  ALBA  L.:  WEIGHT  LOSS  AND 

PYROLYSIS  MASS  SPECTROMETRY  OF  THE 

PARTICULATE  MATTER, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

T.  C.  M.  Brock,  J.  J.  Boon,  and  B.  G.  P.  Paffen. 

Aquatic  Botany  AQBODS,  Vol.   22,  No.   3/4,  p 

197-229,   September    1985.    10  fig,  9  tab,  44  ref. 

Descriptors:  "Lakes,  "Decomposition,  "Decom- 
posing organic  matter,  "Aquatic  plants,  "Nym- 
phaea,  "Water  pollution  effects,  Mass  spectrome- 
try, Temperature  effects,  Chemical  properties,  Par- 
ticulate matter,  Carbohydrates,  Eutrophication, 
Hydrogen  ion  concentration,  Acidity,  Alkalinity, 
Leaves,  Mineralization. 

Dynamics  in  loss  of  mass  and  changes  in  organic 
matter  composition  of  decomposing  leaves  of 
Nymphaea  alba  were  studied  in  the  ambient  water 
of  an  alkaline  eutrophic  oxbow  lake  and  an  acid 
moorland  pool.  These  aspects  were  also  studied  in 
the  laboratory,  in  open  flow-through  aquaria  fed 
with  media  differing  in  pH,  alkalinity  and  nitrogen 
and/or    phosphorus   concentrations.    The    loss    in 


Lakes — Group  2H 

weight  of  the  decomposing  leaves  was  studied 
using  litter  bags.  The  organic  matter  composition 
of  the  particulate  residues  was  characterized  by 
Curie-point  pyrolysis  mass  spectrometry.  Higher 
weight-loss  rates  and  faster  changes  in  organic- 
matter  composition  were  observed  in  the  warmer 
period  of  the  year  and  under  more  eutrophic  and/ 
or  alkaline  conditions.  In  acid  environments,  the 
loss  of  structural  carbohydrates  from  the  decom- 
posing plant  material  was  small.  In  eutrophic  and/ 
or  alkaline  environments,  lignin  accumulated  in  the 
particulate  residues,  while  cellulose  and  hemicellu- 
lose  were  apparently  mineralized.  (Author's  ab- 
stract) 
W89-00096 


BIOMASS  PRODUCTION  AND  NUTRIENT 
CYCLING  IN  AQUATIC  MACROPHYTE  COM- 
MUNITIES OF  THE  CHOWAN  RIVER, 
NORTH  CAROLINA, 

East   Carolina   Univ.,   Greenville,    NC.    Dept.   of 

Biology. 

R.  R.  Twilley,  L.  R.  Blanton,  M.  M.  Brinson,  and 

G.  J.  Davis. 

Aquatic  Botany  AQBODS,  Vol.  22,  No.   3/4,  p 

231-252,  September  1985.  5  fig,  5  tab,  42  ref.  Water 

Resources  Research  Institute  of  the  University  of 

North  Carolina  Grant  B-079-NC. 

Descriptors:  "Stream  biota,  "Biomass,  "Primary 
productivity,  "Cycling  nutrients,  "Macrophytes, 
Aquatic  plants,  Rivers,  Plant  populations,  Justicia, 
Nuphar,  Standing  crops,  Mortality,  Plant  morphol- 
ogy, Iron,  Calcium,  Nitrogen,  Detritus,  Bottom 
sediments,  Chowan  River,  North  Carolina. 

Net  primary  productivity  of  Justicia  americana 
was  estimated  at  173  g  dry  wt./cu  m/growing 
season,  based  on  the  difference  between  maximum 
and  minimum  standing  crops.  For  Nuphar  luteum, 
the  great  variation  in  biomass  estimates  and  ob- 
served high  mortality  of  floating  leaves  during  the 
growing  season  resulted  in  an  underestimate  of  net 
production  using  this  approach.  Estimates  based  on 
tagging  experiments  were  222  g  dry  wt./sq  m/yr 
using  annual  turnover  rates,  compared  to  234  g  dry 
wt./sq  m/yr  using  monthly  rates.  Nearly  92%  of 
this  net  production  was  accounted  for  by  above- 
ground  structures,  although  they  represented  only 
33%  of  the  biomass  at  any  one  time.  Nutrient 
distributions  in  both  species  differed  spatially  and 
seasonally  for  each  plant  structure,  which  suggests 
that  accurate  estimates  of  nutrient  turnover  would 
have  been  masked  by  whole  plant  analyses.  Most 
notable  were  high  affinities  of  iron  in  below- 
ground  structures  and  calcium  and  nitrogen  in 
above-ground  structures  for  both  species.  One-half 
the  dry  mass  of  above-ground  structures  was  lost 
from  mesh  bags  in  only  7  days  for  N.  luteum 
compared  to  60  days  for  J.  americana,  indicating 
the  high  recycling  potential  of  aquatic  plant  detri- 
tus. Nutrient  immobilization  during  decomposition 
was  minor  except  for  calcium  and  magnesium  in 
above-ground  structures  of  J.  americana.  Highest 
nutrient  turnover  rates  were  for  nitrogen  and  po- 
tassium at  about  7.5  g/sq  m/yr  in  N.  luteum  and 
nutrient  turnover  rates  for  the  floating-leaf  macro- 
phyte were  higher  than  for  the  emergent  macro- 
phyte. Assuming  that  most  of  these  nutrients  origi- 
nated from  the  sediments,  these  turnover  rates 
represent  significant  fluxes  of  nutrients  to  the 
water  column.  (Author's  abstract) 
W89-00097 


INFLUENCE  OF  SEDIMENT  COMPOSITION 
AND  IRRADIANCE  ON  THE  GROWTH  AND 
MORPHOLOGY  OF  MYRIOPHYLLUM  SPI- 
CATUM  L„ 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

P.  A.  Chambers,  and  J.  Kalff. 

Aquatic  Botany  AQBODS,  Vol.  22,  No.  3/4,  p 
253-263,  September  1985.  4  fig,  3  tab,  32  ref. 

Descriptors:  "Limnology,  "Bottom  Sediments, 
"Lakes,  "Solar  radiation,  "Aquatic  plants,  "Plant 
growth.  Plant  morphology,  Myriophyllum,  Water 
depth,  Biomass,  Sand,  Distribution  patterns,  Statis- 
tical analysis,  Quebec,  Vermont. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 


Maximum  summer  biomass  and  morphology  of 
Myriophyllum  spicatum  were  influenced  by  both 
sediment  composition  and  irradiance.  Plants  were 
grown  in  Lake  Memphremagog.  Quebec-Vermont 
along  a  natural  depth  gradient  (1.5.  2,  and  3  m)  in 
buckets  containing  100%  fertile  marsh  sediment, 
10%  marsh  sediment:90%  sand,  or  100%  sand. 
Shoot  biomass  responded  to  changes  in  sediment 
composition  regardless  of  water  depth.  However, 
irradiance  responses  occurred  only  in  the  100% 
marsh  sediments.  While  sediment  composition,  ir- 
radiance and  their  interaction  explained  91%  of  the 
total  experimental  variation,  approximately  75%  of 
the  shoot  biomass  variation  was  attributable  to 
sediment  composition  alone.  Depth  and  the  inter- 
action term  were  each  responsible  for  only  8%. 
These  results  appear  consistent  with  both  the  mor- 
phology and  natural  distribution  of  M.  spicatum. 
(Author's  abstract) 
W89-00098 


HIGH  RATES  OF  PRODUCTION  AND  MOR- 
TALITY OF  SUBMERGED  SPARGANIUM 
EMERSUM  REHMAN  DURING  ITS  SHORT 
GROWTH  SEASON  IN  A  EUTROPHIC 
DANISH  STREAM, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 
Ferskvands-Biologiske  Lab. 
L.  W.  Nielsen,  K.  Nielsen,  and  K.  Sand-Jensen. 
Aquatic   Botany  AQBODS,  Vol.  22,  No.   3/4,  p 
325-334.  September  1985.  3  fig,  2  tab,  11  ref. 

Descriptors:  'Stream  biota,  *Mortality,  *Aquatic 
plants.  'Submerged  plants,  *Sparganium,  *Eu- 
trophication.  Rivers,  Plant  growth,  Streams, 
Stream  discharge,  Plant  populations.  Plant  mor- 
phology. Biomass,  Standing  crops,  Leaves,  Tem- 
perate zone,  Denmark. 

Above-ground  production  and  mortality  of  Spar- 
ganium  emersum  were  investigated  during  its 
summer  growth  season,  when  water  discharge  is 
low,  in  the  Danish  lowland  stream,  River  Susa. 
Production  and  mortality  followed  the  same  sea- 
sonal pattern  with  a  time-lag  for  mortality  of  about 
1  month.  The  lifetime  of  individual  leaves  was  only 
from  31  to  39  days.  In  one  population,  the  mortali- 
ty rate  constituted  more  than  50%  of  the  produc- 
tion rate  before  the  maximum  biomass  was  at- 
tained. This  mortality  was  mainly  due  to  a  succes- 
sive loss  of  individual,  old  leaves,  and  loss  of  entire 
shoots  was  small  until  late  in  the  season.  Ratios  of 
annual  production  to  maximum  standing  crop  were 
from  2.2  to  2.4  and  therefore,  standing  crop  cannot 
be  used  as  a  measure  for  annual  production.  The 
maximum  daily  production  rates  were  from  4  to 
6%  of  the  biomass  in  late  June  and  mean  rates  for 
the  growth  season  were  from  2.5  to  2.7%/day. 
The  maximum  daily  productivity  ranged  from  11.5 
to  15.4  g  dry  wt./sq  m  and  the  annual  production 
realized  during  5  months  was  from  500  to  1000  g 
dry  wt./sq  m.  These  values  show  that  leaf  growth 
and  leaf  mortality  of  Sparganium  emersum  are 
concurrent  and  rapid  processes  in  eutrophic,  tem- 
perate streams.  (Author's  abstract) 
W 89-00099 


BIOMASS,  PRODUCTIVITY  AND  LIFE  HIS- 
TORY TRAITS  OF  JUNCUS  MILITARIS 
BIGEL.  IN  TWO  RHODE  ISLAND  (U.S.A.) 
FRESHWATER  WETLANDS, 

Rhode  Island  Univ..   Kingston.   Dept.  of  Botany. 
A.  M.  Hogeland,  and  K.  T.  Killingbeck. 
Aquatic   Botany  AQBODS.   Vol.   22,  No.   3/4.  p 
335-346,  September  1985  3  fig,  2  tab,  31  ref. 

Descriptors:  'Wetlands,  'Biomass,  'Productivity, 
'Life  history  studies,  'Limnology,  'Aquatic 
plants.  'Juncus,  Lakes.  Lenlic  environment.  Water 
depth,  Limiting  nutrients,  Nitrogen,  Seasonal  vari- 
ation, Plant  morphology,  Leaves,  Vascular  tissues. 
Submerged  plants,  Rhode  Island 

Above-ground  and  below-ground  production  of 
Juncus  mililans,  a  freshwater  emergent  macro- 
phyte,  was  measured  in  two  lacustrine  stands. 
Emergent  shoot  biomass  was  highest  in  late 
summer  or  early  fall  at  both  sites  (305  and  437  g/sq 
m).  Submergent  leaves  were  present  from  late  fall 
to  early  summer,  yet  the  biomass  they  contributed 
(68  and  55  g/sq  m)  was  much  lower  than  that  of 


below-ground  biomass  (528  and  1014  g/sq  m)  at 
both  sites.  Maximum  shoot  densities  at  the  two 
sites  were  not  significantly  different  (672  and  655 
shoots/sq  m).  Net  emergent  productivity  was  387 
and  485  g/sq  m/yr.  The  emergence  of  J.  militans 
shoots  in  two  cohorts  that  had  significantly  differ- 
ent maximum  heights,  growth  and  inflorescence 
production  caused  the  bimodality  in  the  seasonal 
distribution  of  emergent  productivity.  Submergent 
productivity  was  68  and  55  g/sq  m/yr,  below- 
ground  productivity  was  244  and  587  g/sq  m/year 
and  total  productivity  was  698  and  1127  g/sq  m/ 
yr.  Water  depth  appeared  to  be  a  major  factor 
affecting  interstand  difference  in  emergent  shoot 
production,  heights  and  lengths  of  inflorescences, 
and  delays  in  senescence.  Substratum  nutrient  con- 
tent, particularly  low  ammonium-nitrogen  concen- 
trations, may  have  been  responsible  for  interstand 
differences  in  below-ground  biomass.  The  submer- 
gent and  emergent  life  forms  of  J.  militaris  dis- 
played a  distinct  phenological  dichotomy  that  may 
be  partially  responsible  for  the  competitive  success 
of  this  species.  (Author's  abstract) 
W 89-00 100 


LEAF  PRODUCTION   AND  NITROGEN   AND 
PHOSPHORUS   TISSUE   CONTENT   OF   LIT- 
TORELLA  UNIFLORA  (L.)  ASCHERS.  IN  RE- 
LATION TO  NITROGEN  AND  PHOSPHORUS 
ENRICHMENT  OF  THE  SEDIMENT  IN  OLI- 
GOTROPHY LAKE  HAMPEN,  DENMARK, 
Aarhus  Univ.  (Denmark).  Botanical  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00101 


RICHNESS  OF  AQUATIC  MACROPHYTE 
FLORAS  OF  SOFT  WATER  LAKES  OF  DIF- 
FERING PH  AND  TRACE  METAL  CONTENT 
IN  ONTARIO,  CANADA, 

Ontario  Ministry  of  the  Environment.  Dorchester. 
Dorset  Research  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W 89-00 103 


EFFECTS     OF     A     CYPERUS     PAPYRUS     L. 
SWAMP  ON  DOMESTIC  WASTE  WATER, 

Mwanza  Fisheries  Research  Centre  (Tanzania). 
For   primarv   bibliographic   entry   see   Field    5D. 
W89-00107  ' 


EFFECTS  OF  GRAZERS  AND  LIGHT  PENE- 
TRATION ON  THE  SURVIVAL  OF  TRANS- 
PLANTS OF  VALLISNERIA  AMERICANA 
MICHX  IN  THE  TIDAL  POTOMAC  RIVER, 
MARYLAND, 

Geological  Survey,  Reston,  VA. 
V.  Carter,  and  N.  B.  Rybicki. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  3,  p  197- 
213,  December  1985.  4  fig,  7  tab,  26  ref. 

Descriptors:  'Light  penetration,  'Survival,  'Tidal 
rivers,  Submerged  plants,  Vallisneria,  Aquatic 
plants,  Macrophytes,  Estuaries,  In  situ  tests, 
Leaves,  Secchi  disks,  Transparency,  Potomac 
River,  Maryland. 

Poor  light  penetration  and  grazing  are  among  the 
factors  potentially  responsible  for  the  lack  of  sub- 
mersed aquatic  macrophytes  in  the  tidal  Potomac 
River.  Between  1980  and  1983,  plugs,  sprigs,  and 
tubers  of  Vallisneria  amcricana  were  transplanted 
from  the  oligohaline  Potomac  Estuary  to  six  sites 
in  the  freshwater  tidal  Potomac  River.  Transplants 
made  in  1980  and  1981  were  generally  successful 
only  when  protected  by  full  exclosures  which  pre- 
vented grazing.  Grazing  resulted  in  the  removal  of 
whole  plants  or  clipping  off  of  plant  leaves  in 
unprotected  plots.  Plants  protected  in  the  first  year 
were  permanently  established,  despite  the  occur- 
rence of  grazing  in  subsequent  years,  at  Elodea 
Cove  and  Rosier  Bluff,  where  light  penetration 
was  high  (average  1%  light  level  was  1.6-1.7  m). 
Plants  were  not  permanently  established  at  Goose 
Island,  where  light  penetration  was  lower  (average 
1%  light  level  was  1.4  m)  and  grazing  occurred,  or 
Neabsco  Bay  where  light  penetration  was  very 
low  (average  1%  light  level  was  1.0  m)  and  graz- 
ing may  not  have  occurred.  In  1983,  Secchi  depth 
transparencies  in  the  upper  tidal  river  were  im- 


proved significantly  compared  to  1978-1981.  Both 
protected  and  unprotected  transplants  thrived  in 
1983.  (See  also  W89-001 14)  (Author's  abstract) 
W89-00108 


EQUATIONS  RELATING  GROWTH  AND 
UPTAKE  OF  NITROGEN  BY  SALVINIA  MO- 
LESTA  TO  TEMPERATURE  AND  THE  AVAIL- 
ABILITY OF  NITROGEN, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Indooroopilly     (Australia).     Long 

Pocket  Labs. 

P.  M.  Room. 

Aquatic  Botany  AQBODS,  Vol.  24,  No.  1,  p  43-59, 

March  1986.  5  fig,  1  tab,  30  ref. 

Descriptors:  'Plant  Growth,  'Nitrogen,  'Aquatic 
weeds,  'Temperature  effects,  'Nutrient  require- 
ments, Mathematical  equations,  Salvinia,  Growth 
rates,  Wastewater  lagoons,  Limiting  nutrients,  Sta- 
tistical analysis,  Prediction,  Nitrogen  fixation, 
Plant  physiology,  Absorption. 

Equations  for  predicting  rates  of  growth,  nitrogen 
content,  and  rates  of  nitrogen  uptake  in  Salvinia 
molesta  were  derived  from  the  literature  and  from 
new  experiments.  Equations  for  the  effects  of  tem- 
perature specified  zero  growth  below  5  C  and 
above  43  C,  with  an  optimum  at  30  C  and  are 
applicable  over  a  wider  range  than  an  Arrhenius 
model.  They  explained  74  and  55%  of  the  variance 
in  growth  in  numbers  of  leaves  and  weight,  respec- 
tively, in  a  sewage  lagoon  where  nutrients  should 
not  have  been  limiting.  Equations  for  the  effects  of 
nitrogen  content  of  the  plant  specified  a  four-fold, 
asymptotic  increase  in  growth  between  0.8%  N 
and  maximum  growth  above  5.0%  N.  Predictions 
from  nitrogen  contents  explained  41%  of  the  vari- 
ance in  growth  in  numbers  of  leaves  in  Papua  New 
Guinea  where  temperatures  fluctuated  little.  Top 
to  root  ratios  rose  from  near  1.5  at  1%  N  to  near 
6.0  at  5%  N.  Rates  of  nitrogen  uptake  followed 
trends  similar  to  rates  of  growth,  and  nitrogen 
fixation  supported  a  low  rate  of  growth  in  the 
absence  of  nitrogen  in  solution.  (See  also  W89- 
00106  and  W89-001 13)  (Author's  abstract) 
W89-00111 


NITROGEN,  PHOSPHORUS  AND  POTASSI- 
UM IN  SALVINIA  MOLESTA  MITCHELL  IN 
THE  FIELD:  EFFECTS  OF  WEATHER,  INSECT 
DAMAGE,  FERTILIZERS  AND  AGE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Indooroopilly   (Australia).    Div.   of 

Entomology. 

P.  M.  Room,  and  P.  A.  Thomas. 

Aquatic  Botany  AQBODS,  Vol.  24,  No.  3,  p  213- 

232,  June  1986.  6  fig,  5  tab,  36  ref. 

Descriptors:  'Aquatic  plants,  'Aquatic  weeds, 
'Nutrients,  'Nitrogen,  'Phosphorus,  'Potassium, 
Floating  plants,  Salvinia,  Rainfall,  Runoff,  Tem- 
perature, Seasonal  variation,  Insect  behavior,  Food 
habits,  Cyrtobagous,  Aquatic  weed  control,  Bio- 
control,  Fertilization,  Ureas,  Phosphates,  Life 
cycles,  Aging,  Plant  tissues,  Roots,  Australia, 
Papua  New  Guinea. 

More  than  1700  samples  of  Salvinia  molesta  were 
collected  from  sites  distributed  from  close  to  the 
equator  in  Papua  New  Guinea  to  33  degrees  S  in 
Australia.  Nitrogen  content  ranged  from  0.62  to 
4.0%  dry  weight,  phosphorus  from  0.03  to  1.07% 
and  potassium  from  0.31  to  5.32%.  Tops  contained 
more  concentrated  N  and  P  than  roots,  while  K 
was  more  concentrated  in  roots.  Concentrations  of 
N  and  P  were  significantly  correlated.  Rainfall, 
followed  by  runoff,  resulted  in  peaks  of  N,  P,  and 
K  in  plants  in  one  lake,  but  the  sequence  could  not 
be  demonstrated  at  other  sites.  At  sites  experienc- 
ing marked  seasonal  changes  in  temperature,  N  and 
P  contents  were  inversely  correlated  with  temper- ' 
ature,  probably  due  to  greater  growth  and  utiliza- 
tion of  nutrients  in  summer.  Damage  caused  by  the 
biological  control  agent  Cyrtobagous  salviniae  de- 
creased K  content,  while  N  and  P  contents  were 
increased  in  some  cases,  but  not  in  others.  Thick 
mats  of  S.  molesta  in  Papua  New  Guinea  contained 
less  concentrated  N  and  P  than  thin  mats,  but  this 
was  not  necessarily  the  case  in  the  Australian  sites. 
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The  reasons  for  these  differences,  and  (he  likely 
effects  on  biological  control  agents,  are  discussed. 
Urea  and  superphosphate  were  found  to  increase  N 
and  P  concentrations  in  the  plant  by  amounts 
useful  for  experimental  purposes  and  for  aiding 
establishment  of  biological  control  agents.  An 
equation  related  N  concentration  to  the  amount  of 
urea  applied  and  background  N  content  of  the 
plant.  Concentrations  of  N,  P,  and  K  decreased 
with  age.  Levels  of  N  and  P  dropped  most  quickly 
as  buds  opened,  then  dropped  slowly  until  the 
onset  of  senescence  caused  another  rapid  decline. 
The  implications  of  these  changes  for  insects  feed- 
ing on  S.  molesta  are  discussed.  (See  also  W89- 
00106  and  W89-001 11)  (Author's  abstract) 
W89-00113 


EFFECT  OF  SEDIMENT  DEPTH  AND  SEDI- 
MENT TYPE  ON  THE  SURVIVAL  OF  VALLIS- 
NERIA  AMERICANA  MICHX  GROWN  FROM 
TUBERS, 

Geological  Survey,  Reston,  VA. 

N.  B.  Rybicki.  and  V.  Carter. 

Aquatic  Botany  AQBODS,  Vol.  24,  No.  3,  p  233- 

240,  June  1986.  5  fig,  19  ref. 

Descriptors:  "Estuaries,  *Tidal  rivers,  "Aquatic 
plants,  "Sedimentation,  "Plant  growth,  "Sedi- 
ments, "Storm  runoff,  Vallisneria,  Wild  celery, 
Survival,  Roots,  Sand,  Silt,  Potomac  River. 

Sedimentation  resulting  from  storms  may  have 
been  one  of  the  reasons  for  the  elimination  of 
submersed  aquatic  vegetation  from  the  tidal  Poto- 
mac River  in  the  late  1930s.  Laboratory  studies 
were  conducted  to  investigate  the  effects  of  differ- 
ent depths  of  overlying  sediment  and  composition 
of  sediment  on  the  survival  of  Vallisneria  ameri- 
cana  Michx  (wild  celery)  grown  from  tubers.  Sur- 
vival of  plants  grown  from  tubers  decreased  sig- 
nificantly with  increasing  sediment  depth.  Survival 
of  tubers  declined  from  90%  or  more  when  buried 
in  10  cm  to  no  survival  in  greater  than  25  cm  of 
sediment.  Survival  with  depth  in  sand  was  signifi- 
cantly lower  than  in  silty  clay.  Field  investigation 
determined  that  the  majority  of  tubers  in  Vallis- 
neria beds  are  distributed  between  10  and  20  cm  in 
depth  in  silty  clay  and  between  5  and  15  cm  in 
depth  in  sand.  Based  on  the  field  distribution  of 
tubers  and  on  the  percent  survival  of  plants  grow- 
ing from  tubers  at  each  depth  in  the  laboratory 
experiment,  we  suggest  that  the  deposition  of  10 
cm  or  more  of  sediment  by  severe  storms  such  as 
occurred  in  the  1930s  could  contribute  to  the  loss 
of  vegetation  in  the  tidal  Potomac  River.  (See  also 
W89-00108)  (Author's  abstract) 
W  89-001 14 


TROPICAL  WETLANDS  AS  A  CARBON 
SOURCE, 

North   Carolina   Univ.   at   Wilmington.    Dept.   of 

Biological  Sciences. 

A.  A.  de  la  Cruz. 

Aquatic  Botany  AQBODS,  Vol.  25,  No.  2,  p  109- 

115,  September  1986.  4  tab,   15  ref.  NSF  Grants 

INT-83 13694  and  BSR-8408299. 

Descriptors:  "Wetlands,  "Carbon,  "Nutrients, 
"Tropical  regions,  "Carbon  cycle,  Exploitation, 
Drainage  effects,   Peat  bogs,   Mangrove  swamps. 

Wetlands  have  long  been  recognized  as  a  carbon 
sink,  and  a  suggestion  has  been  made  that  this  may 
have  served  in  the  past  several  centuries  to  balance 
out  releases  from  reduction  of  forests  in  the  world. 
Cultural  exploitation  of  wetland  areas,  such  as 
excavation  during  exploration  for  fossil  fuel  and 
minerals,  draining  for  farming  of  grain  and  fiber 
and  production  of  animal  protein,  invariably  results 
in  the  oxidation  of  the  carbon  storage  sink.  De- 
structive wetland  alterations  which  reduce  or 
remove  the  vegetative  cover  also  decrease  the 
fixation  of  atmospheric  carbon,  thus  resulting  in  a 
net  carbon  release  from  wetlands.  Wetland  excava- 
tion for  peat  extraction  is  estimated  to  oxidize  472 
metric  tons  of  stored  carbon  per  1000  metric  tons 
of  dry  peat  combusted,  while  375  metric  tons  of 
carbon  are  released  from  one  hectare  of  mangrove 
swamp  cleared  and  dug  out  for  fish  pond  construc- 
tion. Increasing  and  widespread  alterations  of  this 
nature  convert  wetlands  to  a  carbon  source  and 


could  therefore  play  a  significant  role  in  the  global 
cycle  of  carbon.  (Author's  abstract) 
W  89-001 18 


NUTRIENT  DYNAMICS  IN  MINEROTRO- 
PHIC  PEAT  MIRES, 

Utrecht   Rijksuniversiteit  (Netherlands).   Dept.  of 

Plant  Ecology. 

J.  T.  A.  Verhoeven. 

Aquatic  Botany  AQBODS,  Vol.  25,  No.  2,  p  117- 

137,  September  1986.  5  tab,  77  ref. 

Descriptors:  "Wetlands,  "Cycling  nutrients,  "Ni- 
trogen, "Phosphorus,  "Potassium,  Literature 
review,  Rainfall,  Influent  streams.  Groundwater 
movement,  Hydrologic  properties.  Mineral  water, 
Aquatic  plants,  Decomposition,  Mineralization,  Ni- 
trogen fixation,  Denitrification,  Limiting  nutrients, 
Peat  soil,  Fens,  Swamps. 

The  literature  on  the  dynamics  of  nitrogen,  phos- 
phorus, and  potassium  in  minerotrophic  mires  was 
reviewed.  Minerotrophic  mires  are  wetlands  with  a 
peat  soil  of  more  than  40  cm  thick,  which  receive 
water  and  nutrients  not  only  from  precipitation, 
but  also  from  inflowing  streams  and  groundwater. 
Typical  examples  of  such  mires  are  fens,  Papyrus 
swamps,  and  Cladium  mires.  In  a  hydrological 
gradient  from  peat  bogs  with  no  lateral  water 
movement  to  lentic  riverine  wetlands  with  strong 
currents,  minerotrophic  mires  are  intermediate. 
They  are  of  two  main  types:  quaking  mires  with  a 
floating  mat  of  vegetation  on  top  of  a  water  layer, 
and  mires  with  a  continuous  peat  layer  down  to 
the  bottom  sediment  or  bedrock.  The  mire  water  is 
a  mixture  of  rainwater  and  groundwater.  Calcium 
is  the  most  predominant  cation,  bicarbonate  or 
sulfate  the  predominant  anions.  The  peat  soil  of  the 
mires  contains  large  amounts  of  N,  P,  and  K.  The 
concentrations  of  N,  P,  and  K  measured  by  differ- 
ent authors  in  a  wide  variety  of  mires  fall  within 
remarkably  narrow  ranges.  'Available'  N  and  P 
amount  to  only  0.6-1.2%  and  0.2-3%  of  the  total, 
respectively.  The  availability  of  N  and  P  to  the 
vegetation  is  determined  by  the  mineralization  of 
organic  matter  and  by  the  supplies  in  rain  and 
groundwater.  The  processes  of  decomposition  and 
mineralization  in  mires  are  discussed  in  some 
depth.  The  fixation  of  gaseous  N  by  bacteria  is  a 
significant  N  input  to  minerotrophic  mires.  The 
circumstances  for  denitrification  are  very  suitable, 
but  the  actual  rates  are  probably  low  due  to  the 
scarcity  of  N03(-).  The  role  of  vegetation  in  the 
nutrient  dynamics  of  mires  is  discussed.  In  many 
minerotrophic  mires  plant  growth  is  limited  by  the 
availability  of  N  or  P.  A  qualitative  picture  is 
given  of  the  inputs  and  outputs  of  N,  P,  and  K  in 
minerotrophic  mires.  The  nutrient  stocks  in  three 
compartments-water,  peat  soil,  and  vegetation- 
are  given  for  three  mire  systems  in  different  parts 
of  the  world.  (Author's  abstract) 
W89-00119 


SOURCES  AND  FATE  OF  DETRITUS  IN  THE 
SHORE  ZONE  OF  LAKES, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
E.  Pieczynska. 

Aquatic  Botany  AQBODS,  Vol.  25,  No.  2,  p  153- 
166,  September  1986.  5  fig,  4  tab,  60  ref. 

Descriptors:  "Lakes,  "Lake  shores,  "Littoral  envi- 
ronment, "Detritus,  "Limnology,  "Decomposition, 
Litter,  Hydrophytes,  Feces,  Animal  behavior, 
Poland. 

The  origin,  distribution,  and  decomposition  of  de- 
tritus are  discussed  in  relation  to  the  functioning  of 
the  lake  littoral.  As  examples,  data  from  several 
years  of  study  on  the  Masurian  Lakes  (northern 
Poland)  are  presented.  Different  sites  (even  within 
one  lake)  vary  visibly  as  to  the  significance  of 
autochthonous  and  allochthonous  detritus.  Terres- 
trial leaf  litter  and  hydrophyte  remains  accumulate 
in  great  amounts  and  are  important  for  the  spatial 
structure  of  habitats.  The  decomposition  rate  of 
dead  plants  and  animals  and  of  their  remains  (up  to 
their  total  disappearance)  ranges  from  <  10  days 
(algae,  animal  tissues)  to  >  two  years  (leaf  litter, 
reed  shoots).  The  intensity  of  decomposition  is 
greatly  influenced  by  environmental  conditions 
within  the  littoral  zone.  Animal  activity  is  signifi- 
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cant  in  the  formation  and  processing  of  detritus 
(production  of  feces  and  breaking  down  of  large 
particles  by  shredders  are  the  most  important  fac- 
tors). (Author's  abstract) 
W89-00121 


PEATLAND  SOIL-PLANT  RELATIONSHIPS 
IN  THE  NEW  FOREST, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

M.  J.  Clarke,  and  R.  H.  Allen. 
Aquatic  Botany  AQBODS,  Vol.  25,  No.  2,  p  167- 
177,  September  1986.  5  fig,  2  tab,  24  ref. 

Descriptors:  "Wetlands,  "Peat  soil,  "Aquatic 
plants,  "Hydrologic  budget.  Conservation,  Drain- 
age basins,  Soil  water,  England. 

The  valley  mires  of  England's  New  Forest  are  of 
international  importance  to  conservation.  Their  ef- 
fective ecological  management  requires  an  under- 
standing of  the  valley  mire  water  budget.  The  soil- 
vegetation  relationships  within  a  peatland  catch- 
ment are  described,  and  mire  community  structure 
is  explored  by  quantitative  techniques  and  com- 
pared with  soil  properties.  A  soil  water  regime 
model,  based  on  profile  morphology,  is  presented 
for  New  Forest  mires  applicable  to  different  plant 
communities.  The  identification  of  water  sources 
around  valley  mires  is  an  essential  prerequisite  for 
the  development  of  a  conservation  strategy.  (Au- 
thor's abstract) 
W 89-00 122 


USE  OF  MIRES  IN  MONITORING  THE  AT- 
MOSPHERIC DEPOSITION  OF  HEAVY 
METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00123 


PATTERNS  OF  TEMPERATURE  AND  HUMID- 
ITY IN  WETLAND  BIOTOPES, 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept.  of 

Hydrobotany. 

K.  Priban,  J.  P.  Ondok,  and  J.  Jenik. 

Aquatic  Botany  AQBODS,  Vol.  25,  No.  2,  p  191- 

202,  September  1986.  12  fig,  21  ref. 

Descriptors:  "Wetlands,  "Temperature.  "Humidi- 
ty, Artificial  Lakes,  Fish  ponds,  Microclimatology, 
Soil  temperature,  Watersheds,  Advection,  Frozen 
ground,  Littoral  environment,  Aquatic  plants, 
Czechoslovakia,  Ecosystems. 

A  number  of  microclimatic  observations  and  soil 
temperature  measurements  carried  out  in  Czecho- 
slovakia, mainly  around  large  artificial  lakes  used 
mostly  as  intensively  managed  fish  ponds.  Compar- 
ative measurements  were  made  along  the  environ- 
mental gradients  between  terrestrial  biotopes  and 
shallow  water-bodies,  mainly  in  the  Trebon  Basin. 
The  integrated  ecological  program  involved  long- 
term  microclimatic  observations  and  measurements 
in  the  Mokre  Louky  wetlands  situated  on  the  shore 
of  the  Rozmberk  fishpond.  Earlier  studies  were 
made  near  the  Opatovicky  fishpond  in  the  same 
area,  and  further  sample  areas  in  South  Bohemia, 
South  Moravia,  and  even  Poland,  were  taken  into 
consideration.  Temperature  and  related  microcli- 
matic factors  in  the  central  European  wetlands 
undergo  dramatic  changes  under  the  influence  of 
seasonal  climatic  fluctuations,  and  also  due  to  the 
more  unpredictable  effects  of  the  hydrology  of  the 
entire  catchment  area.  In  smaller  wetland  biotopes, 
air  currents  and  inflowing  water  cause  marked 
advection  processes  that  disturb  the  regular  spatio- 
temporal  pattern  of  temperature.  Frozen  soil  cov- 
ered by  a  layer  of  dead  litter  can  markedly  retard 
the  start  of  the  growing  season.  Horizontal  gradi- 
ents between  the  open  water  and  adjacent  terrestri- 
al biotopes  are  heavily  modified  by  the  size  and 
depth  of  the  water  body  and  by  the  arrangement  of 
the  littoral  vegetation.  If  adequately  compared, 
large  wetlands  may  be  found  to  be  responsible  for 
reduced  temperature  averages  and  increased  rela- 
tive humidity,  in  comparison  with  the  terrestrial 
area.  Aquatic  plants  affect  the  stratification  of  tern- 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


perature  in  the  water  column  mainly  by  their  selec- 
tive scattering  and  absorption  of  the  radiation,  and 
by  local  reduction  of  turbulence  under  the  cover  of 
large  floating  leaves.  (Shidler-PTT) 
W89-00124 


EVAPOTRANSPIRATION     OF     A     WILLOW 
CARR  IN  SUMMER, 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept.  of 

Hydrobotany. 

For   primarv   bibliographic   entry   see   Field   2D. 

W89-00125 


SEED  GERMINATION  TRAITS  OF  ANNUALS 
AND  EMERGENTS  RECRUITED  DURING 
DRAWDOWNS  IN  THE  DELTA  MARSH, 
MANITOBA,  CANADA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
M.  I.  Galinato,  and  A.  G.  van  der  Valk. 
Aquatic  Botany  AQBODS,  Vol.  26,  No.  1/2,  p  89- 
102,  November  1986.  2  fig,  2  tab,  38  ref. 

Descriptors:  *Wetlands,  *Seeds,  'Germination. 
•Marsh  plants,  *Revegetation,  'Drawdown, 
•Marshes,  Standing  waters.  Mud  flats.  Aster,  Hor- 
deum.  Light  quality,  Temperature  effects,  Seed- 
lings, Salinity,  Ecological  distribution,  Manitoba, 
Canada. 

Seed  germination  of  the  most  abundant  plants  that 
become  established  during  drawdowns  (periods 
when  all  or  part  of  a  wetland  is  free  of  standing 
water)  was  examined.  Seeds  of  both  mudflat  annu- 
als (Aster  laurentianus,  Atriplex  patula,  and  Che- 
nopodium  rubrum)  and  emergent  perennials  (Hor- 
deum  jubatum,  Scolochloa  festucacea,  Phragmites 
australis,  and  Typha  glauca)  from  this  prairie,  la- 
custrine marsh  germinated  best  in  the  light.  Strati- 
fication also  improved  the  seed  germination  per- 
centages of  all  species  except  Scolochloa.  Germi- 
nation percentages  were  highest  in  alternating  15/ 
25  C  and  20/30  C  temperature  regimes  and  lowest 
in  a  5/15  C  regime.  Seed  germination  percentages 
for  all  species  were  highest  when  the  seeds  were 
on  the  surface  and  declined  sharply  when  seeds 
were  covered  by  as  little  as  1  cm  of  sand.  Seedlings 
of  species  with  large  seeds  (e.g.,  Hordeum  and 
Scolochloa)  could  reach  the  surface  from  soil 
depths  of  down  to  5  cm  whereas  seedlings  of  the 
smallest-seeded  species  (Typha)  could  reach  the 
surface  from  no  more  than  1  cm  depth.  Seed 
germination  of  Hordeum  and  Phragmites  was  unaf- 
fected by  salinities  as  high  as  5000  mg/L  of  NaCl, 
whereas  seed  germination  of  Typha  and  Scoloch- 
loa was  reduced  significantly  by  1000  mg/L  of 
NaCl.  Of  the  three  annuals,  seed  germination  of 
Aster  was  least  affected  by  increasing  salinity 
levels  (no  effect  until  4000  mg/L)  while  that  of 
Chenopodium  was  the  most  sensitive  (reduced  at 
2000  mg/L).  Because  the  germination  of  seeds  of 
each  species  is  affected  differently  by  temperature, 
salinity,  light  conditions,  and  depth  of  burial,  mi- 
croenvironmental  variations  from  site  to  site 
during  a  drawdown  could  result  in  different  spe- 
cies becoming  established  at  sites  with  identical 
seed  banks.  (Author's  abstract) 
W89-00126 


CARBON  SOURCE  OF  THE  WATER  SOLDIER, 
STRATIOTES  ALOIDES  I.., 

Biologisch  Centrum,  Haren  (Netherlands).   Dept. 

of  Plant  Physiology. 

H.  B.  A.  Prins,  and  M.  B.  de  Guia. 

Aquatic  Botany  AQBODS,  Vol.  26,  No.   3/4,  p 

225-234,  December  1986.  2  fig,  5  tab,  24  ref. 

Descriptors:  'Plant  physiology,  *Lentic  environ- 
ment, 'Limiting  nutrients,  *Carbon,  *Bicarbonates, 
•Aquatic  plants,  Stratiotes,  Inorganic  compounds, 
Carbon  dioxide,  Decomposing  organic  matter, 
Ecosystems,  Plant  growth,  Photosynthesis,  Neth- 
erlands 

Stratiotes  aloides  is  one  of  the  aquatic  plants  in  The 
Netherlands  which  is  being  threatened  by  anthro- 
pogenic manipulation  of  aquatic  ecosystems.  S. 
aloides  normally  grows  in  water  with  a  high  con- 
tent of  dissolved  inorganic  carbon  (DIC),  moder- 
ate  pH  and  high  free  carbon  dioxide  concentration, 
thus  suggesting  a  need  for  a  high  amount  of  carbon 


to  attain  optimal  growth.  The  carbon  source  and 
carbon  utilization  during  the  vegetative  develop- 
ment of  S.  aloides  was  investigated.  Measurements 
of  the  total  carbon  dioxide  compensation  concen- 
tration and  leaf  surface  pH  indicate  that  the  plant 
can  utilize  bicarbonate  for  photosynthesis.  The 
delta- 13C  value  of  the  water  in  a  Stratiotes-domi- 
nated  pond  was  more  negative  than  would  be 
expected  from  equilibrium  with  air.  This,  and  the 
high  DIC  content  indicate  that  decaying  organic 
material  on  the  bottom  contributes  significantly  to 
the  DIC  pool.  The  delta-13C  values  of  the  differ- 
ent age  groups  of  S.  aloides  leaves  showed  a  gener- 
al tendency  to  be  more  negative  towards  the  end 
of  the  vegetation  season.  Given  the  delta- 13C 
value  of  the  water,  the  discrimination  by  the  plants 
is  small.  This  indicates  that  diffusion  is  limiting 
photosynthesis,  and/or  that  bicarbonate  is  a  signifi- 
cant carbon  source,  despite  the  high  free  carbon 
dioxide  content  of  the  water.  The  results  suggest 
that  S.  aloides  experiences  a  carbon  deficiency 
during  the  early  submerged  stage  of  development 
which  is  relieved  when  the  plants  come  above 
water.  (Author's  abstract) 
W89-00128 


GROWTH  STRATEGIES  AND  DISTRIBUTION 
OF  ISOETIDS  IN  SCOTTISH  FRESHWATER 
LOCHS, 

Saint  Andrews  Univ.  (Scotland).   Dept.  of  Plant 

Biology  and  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00129 


LAKE  ENRICHMENT  BY  SUBMERSED  MA- 
CROPHYTES:  A  NORWEGIAN  WHOLE-LAKE 
EXPERIENCE  WITH  ELODEA  CANADENSIS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
B.  Rorslett,  D.  Berge,  and  S.  W.  Johansen. 
Aquatic  Botany  AQBODS,  Vol.  26,  No.   3/4,  p 
325-340,  December  1986.  6  fig,  4  tab,  35  ref. 

Descriptors:  'Enrichment,  'Lakes,  'Submerged 
plants,  'Limnology,  'Eutrophication,  'Elodea, 
Mesotrophic  lakes,  Ecosystems,  Water  depth.  Bio- 
mass,  Phytoplankton,  Macrophytes,  Nutrients, 
Species  diversity,  Sediments,  Norway,  Aquatic 
productivity. 

The  submerged  macrophyte  Elodea  canadensis 
heavily  infested  the  mesotrophic  lake  Steinsfjord 
(SE  Norway,  area  13.9  sq  km)  in  the  late  1970s. 
This  study  reports  an  assessment  of  the  impact  of 
Elodea,  primarily  focussing  on  the  lake's  response 
at  the  ecosystem  level.  The  species  colonized  79% 
of  the  lake  floor  within  the  0-  to  6-m  depth  range. 
Averaged  over  the  infested  area,  Elodea  attained  a 
peak  biomass  up  to  310  g  dry  weight/sq  m.  The 
combined  production  of  phytoplankton  and  macro- 
phytes increased  significantly,  but  we  could  not 
demonstrate  major  nutrient-enrichment  of  the  lake 
waters,  and  in  general  pelagial  primary  production 
declined.  However,  some  short-term  dieback  inci- 
dents, mainly  in  the  summer,  clearly  enriched  the 
lake  waters.  The  impacted  ecosystem  rapidly  stabi- 
lized after  the  initial  perturbation.  Sufficient  deple- 
tion of  sediment  nutrients,  coupled  with  slow  in- 
situ  regeneration  of  nutrients  allows  for  effective 
negative  feedback.  Ecosystem  complexity  (species 
richness)  was  largely  unaffected,  although  one 
aspect  of  complexity,  i.e.,  evenness,  in  fact  de- 
creased. The  observed  production  enhancement  is 
due  to  the  invader's  superior  utilization  of  space 
and  sediment  nutrient  resources.  (Author's  ab- 
stract) 
W89-00131 


SCANNING  ELECTRON  MICROSCOPY  OF 
BACTERIA  AND  DIATOMS  ATTACHED  TO  A 
SUBMERGED  MACROPHYTE  IN  AN  IN- 
CREASINGLY POLLUTED  STREAM, 

Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst. 

fuer  Bodenkunde  und  Standortslehre. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00132 


GREAT  LAKES  SHORE  EROSION, 

Citadel,  Charleston,  SC. 

For   primary   bibliographic   entry   see    Field    4D. 


W89-00133 


EFFECT  OF  3,4  BENZOPYRENE  ON  THE 
PHOTOSYNTHETIC  AND  RESPIRATORY  IN- 
TENSITY OF  THE  GREEN  ALGA  SCENEDES- 
MUS  QUADRICAUDA  (DER  EINFLUSS  VON 
3,4-BENZPYREN  AUD  DIE  PHOTOSYNTH- 
ESE-  UNE  RESPIRATIONSINTENSITAT  DER 
GRUENALGE  SCENEDESMUS  QUADRI- 
CAUDA), 

Rostock  Univ.  (German  DR.).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00135 


OXYGEN  BUDGET  OF  A  RIVER  IN  SUB- 
MERGED MACROPHYTES  (RIVER  ZSCHO- 
PAU  IN  THE  SOUTH  OF  THE  GDR), 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 

tion  Wasserwesen. 

J.  Muller,  and  G.  Weise. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  72,  No.  6,  p  653-667,  1987.  8  fig,  4 

tab,  22  ref. 

Descriptors:  'Oxygen  budget,  *River  Zschopau, 
'Macrophytes,  'Seasonal  variation,  'Oxygen, 
'Carbon  dioxide,  Germany,  Rivers,  Primary  pro- 
duction, Comparison  studies,  Respiration,  Infrared 
gas  analysis,   East  Germany,  Oxygen  electrodes. 

The  oxygen  budget  of  the  river  Zschopau  (East 
Germany)  was  investigated  with  regard  to  seasonal 
variation  in  the  activity  of  submerged  macro- 
phytes. The  specific  activities  of  the  dominant  sub- 
merged macrophyte  species,  Ranunculus  penicilla- 
tus, were  measured  by  analysis  of  their  gas  metabo- 
lism in  the  laboratory.  The  results  permitted  a 
comparison  of  data  concerning  the  rate  of  C02 
metabolism  obtained  by  infrared  gas  analysis  and 
electrochemical  investigations  by  means  of  oxygen 
and  carbon  dioxide  electrodes.  The  plants  were 
exposed  to  daylight  temperature  at  20  C  and  5  C  in 
closed  reactors  through  which  air  was  bubbled  at  a 
rate  of  40  1/h.  Differences  in  C02  concentrations 
were  measured  against  control  air  bubbled  through 
a  control  reactor  without  macrophytes.  Simulta- 
neously, the  oxygen  and  C02  concentrations  and 
the  pH  values  were  measured  electrochemically  by 
means  of  probes  in  the  water  containing  macro- 
phyte samples.  The  infrared  gas  analysis  method  is 
more  suitable  for  measuring  specific  net  assimila- 
tion and  dark  respiration  of  submerged  macro- 
phytes in  their  diurnal  and  seasonal  variation.  On 
the  other  hand,  measuring  oxygen  concentrations 
by  means  of  electrodes  has  the  advantage  of  better 
simulating  the  full  range  of  variation  of  the  condi- 
tions in  the  river.  The  use  of  oxygen  electrodes 
only  (as  opposed  to  C02  and  02)  is  recommended. 
(Miller-PTT) 
W89-00137 


RELATIONSHIP  BETWEEN  ZOOPLANKTON 
DEVELOPMENT  AND  ENVIRONMENTAL 
CONDITIONS  IN  DIFFERENT  TYPES  OF 
LAKES  IN  THE  ZONE  OF  TEMPERATE  CLI- 
MATE. 

Akademiya  Nauk  SSSR,  Leningrad.  Zoologiches- 
kii  Inst. 
M.  Ivanova. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  6,  p  669-684,  1987.  5  fig,  2 
tab,  34  ref. 

Descriptors:  'Zooplankton,  'Lakes,  'Temperate 
zone,  'Limnology,  'Limiting  factors,  'Biomass, 
Benthos,  Plankton,  Regression  analysis,  Productiv- 
ity, Lake  classification. 

Comparison  of  the  number  of  species  and  biomass 
of  planktonic  crustaceans  with  morphometric,  hy- 
drochemical  features  of  lakes  in  the  temperate  zone 
shows  that  there  are  no  functional  correlations 
between  the  development  of  zooplankton  and  each 
of  the  other  separate  factors.  Results  of  multiple 
regression  analysis  for  the  description  of  relation- 
ships between  biotic  and  abiotic  conditions  were 
unsatisfactory  (R  squared  <  or  =  0.7).  It  is  appar- 
ently necessary  to  find  methods  to  examine  envi- 
ronmental characteristics  limiting  biological  pro- 
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ductivity  in  lakes  and  to  classify  lakes  on  this  basis. 
Such  classification  may  allow  the  quantitative  pre- 
diction of  plankton  and  benthos  biomass  develop- 
ment in  response  to  the  change  of  some  environ- 
mental factors.  (Author's  abstract) 
W89-00138 


SEASONAL  COMPOSITION,  BIOMASS  AND 
PRIMARY  PRODUCTIVITY  OF  THE  PHYTO- 
PLANKTON  IN  LAKITELEK  BACKWATER 
DURING  1980  AND  1983, 

Lower-Tisza    District    Water    Authority,    Szeged 

(Hungary). 

K.  Kovacs. 

Tiscia  (Szeged),  Vol.  21,  p  3-12,  1986.  3  fig,  3  tab, 

17  ref. 

Descriptors:  *Seasonal  variation,  'Primary  pro- 
ductivity, *Phytoplankton,  *Eutrophication, 
Rivers,  'Tisza  River,  'Hungary,  'Backwater, 
•Species  composition,  Algal  growth,  Biomass, 
Cluster  analysis,  Algae,  Diatoms,  Chlorophyta, 
Euglenophyta,  Pyrrophyta,  Cyanophyta. 

Seasonal  variation  in  the  species  composition  and 
biomass  of  the  phytoplankton  were  studied  in  the 
northern  region  of  the  backwater  of  the  River 
Tisza  (Hungary).  Samples  were  collected  at 
monthly  intervals  between  1980  and  1983  at  three 
sampling  stations  at  equal  intervals.  The  biomass 
and  density  of  the  phytoplankton  were  measured 
on  the  basis  of  total  algal  counts.  Temporal  similar- 
ities in  phytoplankton  associations  were  evaluated 
by  hierarchical  cluster  analysis.  Primary  produc- 
tion rates  in  relation  to  solar  radiation  were  esti- 
mated with  the  oxygen  light-dark  bottle  method. 
The  tendencies  of  the  algal  communities  to  under- 
go compositional  changes  were  the  same  through- 
out the  backwater  during  the  period  studied.  How- 
ever, there  were  obvious  differences  between  the 
species  composition  during  periods  ranging  from 
October  to  March  and  from  July  to  September. 
The  winter  phytoplankton  was  dominated  by  spe- 
cies of  Chrysophyceae  and  Pyrrophyta,  while  in 
the  late  spring  collections  of  Euglenophyta  and 
Cyanophyceae  were  the  most  frequent.  In  summer, 
the  small-bodied  (<  10  micrometers)  green  algae 
(mainly  Chlorococcales)  were  the  most  abundant. 
Diatoms  (Centrales)  were  present  in  high  individ- 
ual numbers  throughout  the  year.  The  seasonal 
distribution  pattern  of  the  biomass  showed  three 
distinct  peaks:  (1)  between  December  and  Febru- 
ary (16-26  mg/1),  (2)  in  May  or  June  (6-10  mg/1), 
and  (3)  in  September  or  October  (8-39  mg/1).  The 
primary  production  rates  measured  in  1981  show 
eutrophic,  polytrophic  and  hypertrophic  subre- 
gions  were  differentiated  in  the  backwater  at  Laki- 
telek.  (Author's  abstract) 
W89-00144 


MICROBIOLOGICAL  EXAMINATION  OF 
THE  CARSKA  BARA  SWAMP  WATER, 

Novi   Sad   Univ.   (Yugoslavia).    Inst,   of  Biology. 

S.  Gajin,  O.  Petrovic,  M.  Gantar,  and  M. 

Matavulj. 

Tiscia  (Szeged),  Vol.  21,  p  45-53,  1986.  3  fig,  10 

ref. 

Descriptors:  'Microbiological  studies,  'Carska 
Bara  Swamp,  'Yugoslavia,  'Wetlands,  'Swamps, 
'Bacteria,  'Heterotrophic  bacteria,  'Plankton, 
Electron  microscopy.  Cultivation,  Seasonal  varia- 
tion. Coefficient,  Correlation. 

The  microbiological  examinations  of  the  Carska 
bara  swamp  water  performed  from  the  middle  of 
1981  to  the  middle  of  1984  are  discussed.  These 
included  the  total  count  of  bacterioplankton  by 
means  of  direct  method,  and  the  count  of  hetero- 
trophic bacteria  by  means  of  cultivation  methods. 
Electron  microscopic  examinations  of  plankton 
and  attached  forms  of  bacteria  were  done  to  get  a 
more  complete  pattern  of  microbe  populations. 
The  results  show  significant  fluctuations  that  are 
not  always  seasonal.  Relatively  low  coefficients  of 
correlation  between  the  count  of  bacteria  and  ob- 
served physico-chemical  parameters  in  swamp 
water  were  found.  (Author's  abstract) 
W89-00146 


SEASONAL  CHANGES  OF  PHYTOPLANKTON 
IN  THE  BACKWATER  BOKROS, 

Lower-Tisza    District    Water    Authority,    Szeged 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 
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SEASONAL  CHANGES  OF  PHYTOPLANKTON 
IN  THE  BACKWATER  BOKROS, 

Lower-Tisza    District    Water    Authority,    Szeged 

(Hungary). 

E.  Dobler. 

Tiscia  (Szeged),  Vol.  22,  p  3-12,  1987.  6  fig,  27  ref. 

Descriptors:  'Backwater,  'Seasonal  variation, 
'Bokros  Backwater,  'Algae,  'Hungary,  'Tisza 
River,  'Species  composition,  'Phytoplankton, 
Population  density,  Species  diversity,  Water  sam- 
pling, Population  dynamics,  Cyanophyta,  Diatoms, 
Chlorophyta,    DIVDROP    method,    Rivers,    Bio- 


The  seasonal  changes  occurring  in  1984  in  the 
phytoplankton  of  the  backwater  at  Bokros  based 
on  species  composition  and  population  quantities. 
The  result  of  the  analysis  of  monthly  samples  was 
expressed  in  percents  of  the  prevailing  total  orga- 
nisms number  (Cyanophyta,  Diatomae,  Chloro- 
phyta and  others).  The  seasonal  changes  of  bio- 
mass were  calculated  from  the  volume  of  alga 
well.  The  theory  of  diversity  was  employed  in  an 
attempt  to  determine  which  organisms  were  re- 
sponsible for  the  small  values  of  diversity.  A  new 
method,  DIVDROP,  was  used.  Investigations 
were  supplemented  with  data  of  relative  chloro- 
phyll contents  of  the  phytoplankton  biomass.  (Au- 
thor's abstract) 
W89-0O147 


COMPARISON  OF  NUTRIENTS  IN  THE  IN- 
TERSTITIAL WATER  OF  REDUCING  (TAMAR 
ESTUARY)  AND  OXIC  (CARMARTHEN  BAY) 
COASTAL  SEDIMENTS, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00156 


USE  OF  PLANT  MICRO-NUTRIENT  AND 
CHLOROPHYLL  RECORDS  AS  INDICES  OF 
EUTROPHICATION  IN  INSHORE  WATERS, 

University  Coll.  of  North  Wales,  Menai  Bridge. 
Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 
W 89-00 160 


EFFECT  OF  THE  HYDROLOGICAL  REGIME 
ON  PRIMARY  PRODUCTION  IN  THE  MAIN 
STREAM  AND  THE  SIDE  ARMS  OF  THE 
RIVER  DANUBE, 

Laboratorium  Rybarstva  a  Hydrobiologie,  Bratis- 
lava (Czechoslovakia). 
M.  Ertl. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  68,  No.  2,  p  139-148,  December  1985.  2  fig,  2 
tab,  15  ref. 

Descriptors:  'Phytoplankton,  'Primary  productiv- 
ity, 'Rivers,  'Flood  plains,  'Hydrological  regime. 
Discharge  frequency.  Water  currents,  Flow  dura- 
tion, Ecosystems,  Danube  River. 

The  effect  of  the  hydrological  regime  on  the  pro- 
duction of  phytoplankton  in  the  main  channel  of 
the  Danube  River  and  in  the  side  arms  situated  in 
the  floodplain  was  studied  during  four  consecutive 
years.  Negative  correlation  has  been  found  be- 
tween annual  averages  of  discharge  and  primary 
production  In  the  side  arms  the  highest  produc- 
tion rate  of  phytoplankton  was  connected  with  a 
slow  and  constant  current.  When  the  arms  were 
stagnant,  a  decrease  of  primary  production  was 
observed.  (Author's  abstract) 
W89-00162 


INTERACTION  OF  SOME  ENVIRONMENTAL 
FACTORS  IN  THE  DANUBE  DELTA  ON  THE 
DELIMITATION  OF  THE  VITAL  SPACE  OC- 


Lakes — Group  2H 

CUPIED  BY  THE  REED,  MACE  REED  AND 
SEDGE  CENOSES  (DIE  EINWIRKUNG  EIN- 
IGER  UMWELTFAKTOREN  DES  DONAUDEL- 
TAS  AUF  DIE  ABGRENZUNG  DES  LEBENS- 
RAUMES  VON  SCHILF-,  ROHRKOLBEN- 
UND  SEGGENGESELLSCHAFTEN), 
T.  Roman,  L.  Roman,  C.  Raduca,  and  A.  Molnar. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  68,  No.  2,  p  149-162,  December  1985.  4  fig,  1 
tab,  10  fig.  English  summary. 

Descriptors:  'Deltas,  'Rivers,  'Aquatic  plants, 
Reeds,  Sedge,  Ecosystems,  Soil  types,  Soil  water, 
Hydrogen  ion  concentration,  Water  depth.  Water 
temperature,  Light,  Danube  River. 

The  space  occupied  by  the  three  cenoses  in  the 
reed  plots  in  the  Danube  Delta  is  determined  by 
the  local  environmental  conditions,  of  which  the 
type  of  soil,  the  pH  of  the  horizons  and  the  varia- 
tion of  the  water  layer  depth  on  the  land  contour 
lines  play  a  major  part.  The  mace  reed  is  strictly 
dependent  upon  the  type  of  soil  and  the  pH  of  the 
horizons  (peat-humiferous  and  humiferous-oozy 
with  a  pH  from  acid  to  slightly  acid),  is  dependent 
upon  the  water  presence  at  least  at  the  soil  surface 
level,  and  is  not  affected  by  the  water  layer  depth 
(up  to  200  cm  depth)  nor  by  the  light  and  tempera- 
ture variations.  The  reed  is  strictly  dependent  upon 
the  water  layer  depth  (up  to  100  cm),  the  pH  of  the 
horizons  (neutral  to  moderately  alkaline)  and  light 
and  temperature  variations.  The  sedge  is  strictly 
dependent  upon  the  water  layer  depth  (up  to  70 
cm),  is  dependent  upon  the  water  presence  at  least 
at  the  rhizome  level  and  is  not  affected  by  of  soil, 
the  pH  of  horizons  and  the  temperature  variations. 
(Author's  abstract) 
W89-00163 


SEASONAL  FLUCTUATIONS  IN  THE  SPE- 
CIES COMPOSITION  OF  PHYTOPLANKTON 
AND  PHYTOBENTHOS  IN  THE  LOBAU  NEAR 
VIENNA  (JAHRESZEITLICHE  SCHWANKUN- 
GEN  IN  DER  ZUSAMMENSETZUNG  DES 
PHYTOPLANKTONS  UND  PHYTOBENTHOS 
IN  ALTWASSERN  DER  LOBAU  BEI  WIEN), 
J.  Schwencke-Hofmann. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  68,  No.  3/4,  p  269-308,  May  1987.  17  fig,  4 
tab,  43  ref.  English  summary. 

Descriptors:  'Limnology,  'Phytoplankton, 
'Benthic  flora,  'Algae,  'Lakes,  Species  composi- 
tion, Seasonal  variation,  Water  temperature, 
Aquatic  plants,  Danube  River. 

During  a  three  year  period  physical  and  biological 
samples  were  taken  from  four  different  sites  of  side 
arms  of  the  Danube  east  of  Vienna,  which  are  fed 
either  by  groundwater  or  by  water  from  the 
Danube.  The  temperature  regime  differs  from  that 
of  deeper  lakes.  In  all  seasons  homothermic  condi- 
tions could  be  observed  and  sometimes  there  was 
also  stratification  of  temperature.  There  was  a  total 
of  541  algae  species,  297  of  which  could  be  ob- 
served in  the  plankton.  All  species  showed  partial- 
ly different  distribution  as  well  as  occurrence  and 
frequency.  Algae  blooms  were  observed  for  the 
following  species:  Stephanodiscus  hantzchii, 
Synura  uvella,  Peridinium  palatinum,  Anabaena 
circinalis,  Dinobryon  divergens,  Chlamydomonas 
sp.  and  Asterionella  formosa.  Depending  on  the 
location  periphyton  algae  developed  with  great 
frequency  on  stones  and  waterplants.  The  follow- 
ing genera  were  dominant:  Fragilaria,  Cymbella, 
Rhopalodia,  Navicula,  Nitzchia  and  Diatoma.  The 
periphyton  on  waterplants  grew  mainly  on  Myrio- 
phyllum  and  Ceratophyllum.  (Author's  abstract) 
W89-00166 


STRUCTURE  OF  MACROBENTHIC  BIOMASS 
IN  THE  GRAVEL  BED  OF  THE  PRE-ALPINE 
I.OISACH  RIVER  (DIE  STRUKTUR  DER  MAK- 
ROBENTHISCHEN     BIOMASSE     IN     EINEM 
VORALPINEN     SCHOTTERBETT     AM     BEI- 
SPIEL  DER  MITTLEREN  LOISACH), 
Bayerische    Landesanstalt    fuer   Wasserforschung, 
Munich  (Germany,  F.R.). 
B.  Wachs. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Vol  68,  No.  3-4.  p  304-324.  May  1987.  4  fig.  5  !ab. 
15  ref.  English  summary. 

Descriptors:  'Benthos.  'Germany.  "Rivers. 
•Benthie  fauna.  "Loisach  River.  "Biomass. 
•Alpine  regions.  Phosphorus,  Nitrogen.  Organic- 
Matter.  Dry  matter 

In  order  to  assess  the  zoobenthie  drift  in  the  pre- 
Alpine  Loisach  River  at  river-km  51.4  qualitative 
and  quantitative  determinations  of  benthos  abun- 
dance were  carried  out  between  1979  and  1982. 
These  ecological  investigations  provided  informa- 
tion on  the  area-specific  presence  of  wet  mass,  dry 
mass  and  organic  dry  mass  as  well  as  the  total 
phosphorous  and  total  nitrogen  copntent  of 
benthos  collected  from  the  gravel  bed  which  is 
characteristic  for  pre-Alpine  streams.  This  environ- 
ment is  kept  in  nearly  constant  motion  by  bed-load 
transport.  In  the  substrate  of  such  a  river  bed  one 
generally  observes  considerable  mixing  of  epirheic 
benthos  with  organisms  typical  for  the  psammal. 
During  periods  of  high-water  many  zoobenthie 
organisms  in  the  gravel  bed  can  move  into  the 
sand-pore  system  of  the  hyporheal  so  that  a  high- 
water  wave  only  carries  certain  species  into  the 
Kochelsee  which  is  located  downstream  from  the 
sampling  site.  The  investigations  were  carried  out 
as  part  of  a  special  research  program  of  the  Tech- 
nical University  of  Munich;  one  goal  of  this  pro- 
gram was  to  establish  the  material  balance  of  a 
thoroughly  flushed  pre-Alpine  lake  (Kochelsee). 
(Author's  abstract) 
W89-00167 


PHYTOPLANKTON    STUDIES    OF    SLOWLY 

RUNNING  WATERS:  RIVERS  DANUBE  AND 

VILS  (PHYTOPLANKTONSTUDIEN  AN  LAN- 

GAMFLIESSENDEN     GEWASSERN:     DONAU 

UND  VILS), 

Ministerium  fuer  Wirtschaft,  Mittelstand  und  Ver- 

kehr   des   Landes   Nordrhein-Westfalen,    Duessel- 

dorf  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2E. 
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INVESTIGATIONS  OF  THE  ECOTOXICOLO- 
GICAL  EFFECT  OF  AN   HERBICIDE  IN  AN 
AQUATIC    MODEL    ECOSYSTEM:    II.    FOOD 
CHAIN  SIGNIFICANCE  AND  PESTICIDE  BAL- 
ANCE (UNTERSUCHUNGEN  ZUR  OKOTOXI- 
KOLOGISCHEN    WIRKUNG    EINES    HERBI- 
ZIDS  IN  EINEM  AQUATISCHEN  MODELLO- 
KOSYSTEM:     II.    NAHRUNGSKETTENPROB- 
LEME  UND  SCHADSTOFFBILANZIERUNG), 
Technische   Univ.    Berlin   (Germany,   F.R.).   Inst, 
fuer  Technischen  Umweltschutz. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00175 


QUANTUM  YIFTD  AS  A  FUNDAMENTAL  PA- 
RAMETER CONTROLLING  VERTICAL  PHO- 
TOSYVrHETIC  PROFILES  OF  PHYTO- 
PLANKTON IN  LAKE  CONSTANCE, 

Konstanz    Univ.    (Germany,    F.R.).    Limnological 

Inst. 

M    M     Iilzer. 

Archiv  fuer  Hydrobiologic.  Supplement  AHBSA8, 

Vol.  69,  No.  2,  p  169-198,  May  1984.  7  fig,  3  tab,  54 

ref. 

Descriptors  "Limnology,  "Lake  Constance, 
"Quantum  yield,  "Phytoplankton,  "Algae,  "Photo- 
synthesis, "Lakes,  "Switzerland,  Vertical  distribu- 
tion, Seasonal  variation.  Diurnal  variation.  Light 
intensity.  Species  composition,  Water  depth 
Lakes. 

Vertical  shifts  in  quantum  yields  of  phytoplankton 
photosynthesis  were  analyzed  in  meso-eutrophic 
Lake  Constance.  Both  seasonal  and  diel  variations 
in  photosynthetic  responses  to  light  were  apparent 
Near  the  lake  surface  where  light  saturation  and 
light  inhibition  occurs,  quantum  yields  were  gener- 
ally low.  At  depths  where  light  was  limiting,  maxi- 
mum values  were  attained.  However,  plateaus  of 
maximum  quantum  yields  in  deep  water  as  postu- 
lated from  theory  were  only  observed  when  ther- 
mal stability  was  low  or  absent  (spring,  autumn). 
During  summer,  by  contrast,  quantum  yields  cither 


increased  or  decreased  with  depth.  During  the 
course  of  a  day.  significant  changes  in  photosyn- 
thetic light  responses  by  algae  were  observed.  The 
seasonal  range  of  mid-day  maximum  quantum 
yields  was  0.022-0.092  moles  C  assimilated  per 
mole  PAR  absorbed.  Over  the  course  of  a  day, 
maximum  quantum  yields  varied  threefold.  These 
results  are  discussed  in  view  of  existing  methodo- 
logical problems  for  estimating  quantum  yields  as 
well  as  changes  in  algal  light-shade  adaptation  and 
species  composition.  (Author's  abstract) 
W89-00176 


DIEL  AND  SEASONAL  CARBON  BUDGETS  IN 
TWO  COLD  SPRING  ECOSYSTEMS, 

Idaho  Div.  of  Environment,  Pocatello. 

J.  A.  Perry,  and  F.  L.  Rose. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  69,  No.  3,  p  333-363,  September  1984.  10  fig, 

12  tab,  69  ref. 

Descriptors:  "Springs,  "Carbon  cycle,  "Organic 
carbon,  "Macrophytes.  "Standing  crops,  Ecosys- 
tems, Rivers,  Marshes,  Diel  variation,  Seasonal 
variation,  Primary  productivity,  Groundwater  dy- 
namics, Streams,  Respiration,  Idaho,  Particulate 
matter. 

The  assumption  of  constancy  in  spring  organic 
carbon  budgets  was  tested.  Carbon  flux  estimates 
through  two  stream  ecosystems  in  Idaho  are  re- 
ported. The  springs  were  studied  with  Fisher's 
stream  segment  model;  results  are  expressed  as  g/ 
sq  m/d  transport  loading,  and  g/sq  m/d  net 
budget.  No  similar  study  on  a  cold  spring  stream 
has  been  published.  Results  are  presented  as  (a) 
tests  of  hypotheses,  and  (b)  comparisons  with 
streams,  rivers  and  marshes.  Usually  diel  variation 
was  not  significantly  greater  than  measurement 
precision;  dissolved  organic  carbon  was  a  notable 
exception.  Annual  variation  was  significant  for 
nearly  all  variables  at  all  stations.  This  implies  that 
groundwater  dynamics  may  affect  the  constancy 
usually  attributed  to  spring  streams.  Spring  streams 
are  highly  resilient  due  to  influences  of  velocity; 
they  are  also  more  resistant  than  most  headwater 
streams  since  they  have  large  standing  crops  of 
readily  degradable  organic  matter.  Gross  primary 
production  (3000-5000  g  C/sq  m/y)  and  total 
carbon  standing  crop  (200-1200  g  C/sq  m)  were 
similar  to  marshes.  Respiration  (8000  g  C/sq  m/y) 
was  higher  than  production;  the  systems  were  not 
in  balance  during  the  study  year.  Macrophyte 
stems  served  as  retention  structures  and  acted  as  a 
template  for  carbon  processing.  Particulate  organic 
carbon  is  larger  in  springs  (71-89  microns)  than  in 
streams  and  the  springs  were  generators  of  large 
particulate  organic  matter;  there  was  a  12  micron 
increase  in  median  particle  size  through  the  250  m 
study  reach.  Coarse  particulate:fine  particulate 
ratios  were  very  small  (0.025  to  0.001);  spring 
inputs  to  headwater  streams  will  accelerate  pro- 
posed reductions  in  ratios  along  a  river  course. 
Macrophyte  standing  crops  and  detrital  standing 
crops  varied  significantly  with  season.  Living  bio- 
mass was  reduced  in  fall;  detrital  biomass  was 
almost  totally  processed  and/or  flushed  over 
winter.  (Author's  abstract) 
W89-00177 


ATTEMPT  TO  ESTIMATE  THE  FISH  STOCK 
AND  THE  SUSTAINABLE  YIELD  OF  LAKE 
ZIWAY  AND  LAKE  ABAYA,  ETHIOPIAN  RIFT 
VALLEY, 

R.  Schroeder. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  69,  No.  3,  September  1984.   12  fig,  6  tab,  19 

ref. 

Descriptors:  "Lake  Ziway,  "Lake  Abaya,  "Lake 
fisheries,  "Fish  stocking,  "Fish  populations,  "Pri- 
mary productivity,  Climatic  data,  Conductivity, 
Seasonal  variation.  Water  temperature,  Cycling 
nutrients,  Rift  Valley,  Ethiopia,  Tropical  regions. 
Limnology,  Nile  River,  Social  values. 

Lake  Ziway  and  Lake  Abaya,  similar  in  morpho- 
metry and  chemical  properties,  have  in  common  a 
reduced  productivity  of  fish  biomass,  but  for  dif- 
ferent reasons.  In  Lake  Ziway,  there  is  a  coinci- 
dence of  spawning  activity  in  the  littoral  zone  and 


the  custom  of  people  to  consume  for  religious 
reasons  ten  times  as  much  fish  at  this  period  than  in 
the  rest  of  the  year.  This  coincidence  meets  the 
one-species  fish  stock  in  its  most  sensitive  period 
because  the  eggs  and  fry  are  carelessly  destroyed. 
In  Lake  Abaya,  primary  productivity  is  restricted 
to  the  littoral  zone  where  it  is  supported  by  al- 
lochthonous  organic  matter.  After  the  origin  of  the 
Great  Rift  Valley,  a  number  of  lakes  were  created 
in  Ethiopia  where  fish  species  of  the  River  Nile 
system  are  living.  The  shallow  lakes  are  polymic- 
tic,  with  a  complete  turnover  mixing  due  to  even 
slight  wind  action.  This  is  generally  in  October- 
November,  and  also  in  January-February,  when 
more  or  less  constant  and  even  strong  winds  can 
occur.  In  the  calmer  season  a  stratification  can  be 
built  up,  but  the  temperature  difference  between 
surface  and  bottom  is  usually  not  more  than  2  C. 
The  lakes  are  in  a  pristine  condition  because  their 
watersheds  and  shores  are  sparsely  populated  and 
agriculture  does  not  yet  use  fertilizers  intensively. 
Due  to  the  constant  climatic  conditions  the  pro- 
ductivity continues  uninterrupted  at  the  same  level 
and  is  maintained  by  frequent  mixing  of  the  whole 
water  body.  Nutrients  are  permanently  incorporat- 
ed and  again  liberated  by  vertical  movements 
which  keep  the  particle  sin  circulation.  The  water 
of  most  of  the  lakes  is  turbid  and  contains  brown 
greenish  bottom  material.  The  only  climatic  vari- 
ations are  the  rainy  and  dry  periods.  The  main 
rainy  season,  between  mid-June  and  mid-Septem- 
ber, causes  a  rise  in  water  level  and  flooding  of  the 
shores.  The  water  temperature,  between  23-25  C  , 
drops  by  2  C.  The  dry  season,  from  October  to 
February,  decreases  the  water  level.  The  participa- 
tion in  a  project  for  the  exploitation  of  the  fish 
resources  of  two  of  these  lakes  provided  the  possi- 
bility to  receive  more  information  about  limnic 
systems  on  which  little  scientific  work  has  been 
done.  (Authors  abstract) 
W89-00178 


EFFECTS   OF   ACIDIFICATION   AND   PHOS- 
PHORUS ADDITION  ON  PHYTOPLANKTON 
BIOMASS      AND      PRODUCTIVITY      IN      A 
CIRCUM-NEUTRAL    MESOTROPHIC     LAKE 
RECEIVING  ACID  PRECIPITATION, 
West  Virginia  Univ.,  Morgantown. 
K.  E.  Havens,  and  J.  DeCosta. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  69,  No.  4,  p  443-476,  October  1984.  11  fig,  19 
tab,  30  ref. 

Descriptors:  "Acid  rain,  "Precipitation,  "Mesotro- 
phic  lakes,  "Phosphorus,  "Phytoplankton,  "Pri- 
mary productivity,  "Eutrophication,  Biomass, 
Trophic  level,  Hydrogen  ion  concentration,  Nutri- 
ents, Lake  O'Woods,  West  Virginia,  Limestone, 
Buffering,  Limnology,  Acidic  water,  Algae. 

A  one  year  study  was  performed  in  1980  to  deter- 
mine the  trophic  status  of  Lake  O'Woods,  and 
assess  the  impact  of  acid  precipitation  on  this  shal- 
low lake.  In  situ  bag  experiments  were  performed 
during  1980  and  1981  to  examine  the  effects  of 
acidification  and  phosphorus  addition  on  algal  bio- 
mass and  productivity.  Lake  O'Woods  is  mesotro- 
phic  based  on  several  classification  criteria,  and 
despite  extensive  inputs  of  acid  precipitation,  main- 
tains a  circumneutral  pH.  A  large  limestone  forma- 
tion in  the  watershed  will  provide  a  long  term 
source  of  buffering.  In  the  bag  experiments,  P 
addition  resulted  in  rapid  algal  growth,  even  when 
coupled  with  extreme  acidification,  and  N  became 
secondarily  limiting  in  these  treatments  during  2  of 
the  3  experiments.  Phytoplankton  biomass,  produc- 
tivity, and  assimilation  efficiency  were  not  signifi- 
cantly reduced  by  acidification,  except  for  an  ini- 
tial period  of  'pH  shock'  immediately  following 
acidification.  The  results  conform  those  of  earlier 
comparative  studies,  and  demonstrate  that  upon 
acidification,  phytoplankton  biomass  and  produc- 
tivity in  a  lake  are  determined  by  nutrient  availabil- 
ity, and  are  not  reduced  by  acidification  per  se. 
(Author's  abstract) 
W89-00179 


MODEL     ECOSYSTEMS     AS     A     TOOL     IN 
FRESHWATER  AND  MARINE  RESEARCH, 

National  Swedish  Environment  Protection  Board, 
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WATER  CYCLE— Field  2 


Solna. 

For  primary  bibliographic  entry  see  Field  5B. 
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COMMUNITY  GRAZING  AND  THE  REGULA- 
TION OF  IN  SITU  CLEARANCE  AND  FEED- 
ING RATES  OF  PLANKTONIC  CRUSTACEANS 
IN  LAKES  IN  THE  KUOKKEL  AREA,  NORTH- 
ERN SWEDEN, 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 
tionen. 
G.  Persson. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  70,  No.  2,  p  197-238,  April  1985.  6  fig,  8  tab, 
92  ref. 

Descriptors:  *Zooplankton,  "Crustaceans,  'Oligo- 
trophy lakes,  'Feeding,  'Limnology,  'Eutroph- 
ication,  'Nutrients,  Seston,  Algae,  Bacteria,  Pri- 
mary productivity,  Fertilization,  Chlamydomonas, 
Isotopic  tracers,  Sweden,  Deficient  elements,  Mor- 
tality. 

In  situ  grazing  by  5  crustacean  zooplankton  species 
was  assessed  in  two  originally  oligotrophic  lakes, 
one  of  which  had  been  fertilized.  Animals  were  fed 
dual-labelled  lake  seston  (tritiated  acetate  and 
carbon- 14  C02)  and  in  addition  a  labelled  tracer 
cell  (Chlamydomonas).  Clearance  rate  data  from 
both  lakes  were  used  to  construct  a  simple  feeding 
rate  model  considering  temperature,  animal  length 
and  abundance,  and  biomass  of  algae  and  bacteria 
in  8  size  groups.  Model  applications  gave  mean 
seasonal  community  clearance  of  0.08-0.23/day  in 
the  2  lakes  from  which  it  was  derived  and  an 
additional  fertilized  lake.  This  is  in  the  medium 
range  of  cited  references  (including  eutrophic 
lakes).  Mean  seasonal  community  grazing  rates 
were  22-85%  of  primary  productivity  rates.  It  was 
hypothesized  that  in  oligotrophic  lakes  physiologi- 
cal mortality  due  to  nutrient  deficiency  is  the  main 
source  of  losses  for  phytoplankton.  In  the  fertilized 
lakes  the  modeled  grazing  rates  were  high  and 
incongruent  with  other  indicators  of  grazing  pres- 
sure. (Author's  abstract) 
W89-00181 


POPULATION  DYNAMICS  AND  PRODUC- 
TION OF  CHIRONOMIDAE  (DIPTERA)  AT  2 
M  DEPTH  IN  LAKE  ESROM,  DENMARK, 

Marine  Research  Inst.,  Reykjavik  (Iceland). 

E.  Jonsson. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  70,  No.  2,  p  239-278,  April  1985.  17  fig,  6  tab, 

60  ref. 

Descriptors:  'Lake  Esrom,  'Midges,  'Denmark, 
'Benthic  fauna,  'Eutrophic  lakes,  'Population  dy- 
namics, 'Life  cycles,  Chironomidae,  Diptera,  Spe- 
cies composition,  Oxygen,  Denmark,  Aquatic  in- 
sects, Seasonal  variation.  Growth,  Limnology, 
Oxygen  deficint,  Secondary  productivity. 

Chironomidae  were  sampled  between  May  1979 
and  June  1980  at  2  m  depth  in  eutrophic  Lake 
Esrom,  Denmark.  Twenty-five  chironomid  taxa, 
averaging  36,000  individuals/sq  m,  were  found. 
These  accounted  for  34%  of  the  total  macro- 
benthic  fauna.  The  dominating  species  contained 
hemoglobin,  reflecting  the  oxygen  undersaturation 
at  the  sampling  site.  The  life  cycles  of  11  species 
were  described,  these  being  represented  with  four 
different  types.  Stictochironomus  histrio  and  Psilo- 
tanypus  sp.  showed  one  generation  per  year.  Pro- 
cladius  spp.  and  Cryptochironomus  sp.  also 
showed  one  generation  per  year  with  flight  periods 
in  early  summer,  but  the  largest  individuals  in  the 
population  emerged  in  autumn,  while  most  of  the 
population  overwintered.  The  dominating  life 
cycle  type  occurred  with  Dicrotendipes  pulsus, 
Microtendipes  sp.,  Polypedilum  nubeculosum,  En- 
dochironomus  albipennis  and  Tanytarsus  spp.,  each 
showing  2  generations  per  year.  Cladotanytarsus 
spp.  and  T.  brundini  had  3  generations  per  year. 
Migration  of  Tanytarsini  larvae  to  the  sampling 
site  was  found  during  the  winter  and  early  spring. 
Total  chironomid  production,  after  compensation 
for  weight  loss  due  to  preservation,  was  estimated 
to  be  between  17-18.5  g  ash  free  dry  weight/sq  m/ 
yr,  or  about  96-104  kcal/sq  m/yr.  Cladotanytarsus 
spp.  were  the  most  important  producer  accounting 


for  30%  of  the  total  annual  production.  Dicroten- 
dipes pulsus  accounted  for  21%,  Tanytarsus  spp. 
for  14%  and  Microtendipes  sp.  for  11%  of  the 
annual  production  of  the  chironomid  community. 
Annual  production  was  bimodal.  The  P/B  ratio  of 
the  chironomid  species  was  dependent  on  voltin- 
ism  and  growth  pattern.  (Author's  abstract) 
W89-00182 


NEW  ASPECTS  OF  THE  SULFUR  CYCLE, 
WITH  SPECIAL  REFERENCE  TO  SHALLOW 
WATERS, 

Hajdu-Bihar  County   Water  Canalization   Works, 

Debrecen  (Hungary). 

For  primary  bibliographic  entry  see  Field  5B. 
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BENTHIC  CYANOPHYTE  ASSOCIATIONS  IN 

STREAMS  AND  LAKES  (BENTHISCHE  CYAN- 

OPHYTEN-GEMEINSCHAFTEN   IN    BACHEN 

UND  SEEN), 

Oesterreichische    Akademie    der    Wissenschaften, 

Vienna.  Biologische  Station. 

E.  Kann. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  71,  No.   1/2,  p  307-310,  August  1985.  6  ref. 

English  summary. 

Descriptors:  'Limnology,  'Cyanophyta,  'Lakes, 
'Streams,  'Benthic  flora.  Water  level,  Light,  Tem- 
perature, Seasonal  variation.  Water  currents, 
Water  pollution.  Substrates. 

The  development  and  structure  of  benthic  commu- 
nities of  cyanophytes  in  streams  and  lakes  are 
depends  on  many  important  factors.  The  influence 
of  chemistry,  water  level,  light,  temperature,  sea- 
sonal periodicity,  current,  pollution  and  substrate  is 
discussed  and  documented  by  selected  examples. 
(Author's  abstract) 
W89-00184 


PHYSIOLOGICAL  ECOLOGY  OF  BLUE- 
GREEN  ALGAL  MATS  (MODERN  STROMA- 
TOLITES) IN  ANTARCTIC  OASIS  LAKES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
B.  C.  Parker,  and  R.  A.  Wharton. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8. 
Vol.  71,  No.  1/2,  p  331-348,  August  1985.  3  fig,  6 
tab,  35  ref. 

Descriptors:  'Cyanophyta,  'Algal  mats,  'Antarc- 
tic, 'Lakes,  'Limnology,  Stromatolites,  Photosyn- 
thesis, Nitrogen  fixation,  Calcite,  Species  composi- 
tion, Mountain  lakes,  Sedimentation,  Physiological 
ecology. 

Freshwater  and  marine  bluegreen  algal  mats  are 
widespread  globally  and  vary  in  their  species  com- 
position, rates  of  photosynthesis  and  nitrogen  fixa- 
tion, all  in  response  to  their  environment.  In  con- 
trast, modern  stromatolitic  algal  mats  are  quite 
rare.  The  latter  are  restricted  to  environmental 
extremes  that  preclude  mat-burrowing  or  -grazing 
animals  and  inhibit  microbial  decomposition.  The 
only  well-documented  high  latitude  habitats  of 
modern  stromatolitic  algal  mats  are  the  freshwater 
depths  of  7  perennially  ice-covered  lakes  of  south- 
ern Victoria  Land.  Antarctica.  Within  these  unusu- 
al lakes,  5  basic  macromorphological  types  of  mats 
occur  and  4  are  stromatolitic  (3  aerobic  or  oxy- 
genic and  one  anaerobic  or  anoxygenic).  Variables 
which  control  the  mat  growth  rates  and  forms 
particularly  include  photosynthetically  available 
radiation  (PhAR),  oxygen  production  and  accumu- 
lation, calcite  formation,  and  growth  or  gliding 
patterns  of  the  predominant  algal  or  microbial 
species.  Estimated  production  rates  of  the  5  differ- 
ent mat  types  based  on  assumed  annual  PhAR, 
measured  percent  PhAR  reaching  various  depths, 
and  estimates  of  quantum  efficiency  show  a  range 
of  more  than  3  orders  of  magnitude  and  at  least 
partially  explain  the  occurrence  and  distribution  of 
these  algal  mats  within  these  lakes.  (Author's  ab- 
stract) 
W89-00185 


BIOCHEMICAL   MODELS   FOR  THE   HYPO- 
LIMNETIC  OXYGEN  DEPLETION  IN  LAKES 


Lakes — Group  2H 

IMPACTED  BY  WASTEWATER  DISCHARGES: 
1.  ALTERNATIVE  MODELS, 

McMaster    Univ..    Hamilton    (Ontario).    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
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FACTORS  AFFECTING  NUTRIENT  DYNAM- 
ICS IN  A  PIEDMONT  NORTH  CAROLINA 
RESERVOIR, 

Duke  Power  Environmental   Labs.,   Huntersville, 

NC. 

M.  S.  Rodriguez. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8. 

Vol.  72,  No.  1,  p  110-134,  September  1985. 

Descriptors:  'Limnology,  'Mesotrophic  lakes, 
'Reservoirs,  'Nutrients,  'Primary  productivity, 
'Phytoplankton,  'Cycling  nutrients,  Carbon,  Ni- 
trogen, Phosphorus,  Phosphates,  Clays,  Ammonia, 
Nitrates,  Nitrites,  Nitrification,  Denitrification, 
Ammonification.  Photosynthesis,  Respiration, 
Carbon  dioxide,  Hypolimnion,  Epilimnion,  Lake 
Norman,  North  Carolina. 

Internal  nutrient  dynamics  and  primary  production 
were  studied  weekly  over  a  1-yr  period  on  Lake 
Norman,  a  130  sq  km,  warm-monomictic,  mesotro- 
phic reservoir  located  in  North  Carolina.  Carbon 
fluxes  were  governed  primarily  by  photosynthesis 
and  respiration.  During  the  stratified  period,  phy- 
toplankton incorporated  an  average  of  44  nmole 
C/sq  m/d  into  organic  matter.  Approximately 
83%  of  this  organic  matter  was  remineralized 
within  the  epilimnion,  while  17%  was  lost  by 
sedimentation-  to  the  hypolimnion  and  sediments. 
During  the  isothermal  period,  and  in  the  hypolim- 
nion, respiration  resulted  in  the  accumulation  of 
C02.  Turnover  times  for  C02  ranged  from  7  d  at 
maximum  light  and  temperature  to  324  d  at  mini- 
mum light  and  temperature.  Nitrogen  cycling  was 
also  primarily  biochemically  controlled.  Photosyn- 
thesis during  the  summer  resulted  in  a  decline  of 
epilimnetic  concentrations  of  nitrate  plus  nitrite,  in 
rapid  ammonia  turnover  times  (<35  h),  and  in  a 
loss  of  total  N  from  the  water  column  due  to  the 
conversion  of  dissolved  N  to  particulate  N.  N 
cycling  during  the  isothermal  period  and  in  the 
hypolimnion  was  controlled  primarily  by  ammoni- 
fication, nitrification,  denitrification  and  the  physi- 
cal adsorption  of  ammonia  to  sediments.  Turnover 
times  for  dissolved  inorganic  N  ranged  from  9  d  at 
maximum  light  and  temperature  to  1200  d  at  mini- 
mum light  and  temperature.  Phosphorus  dynamics 
in  the  epilimnion  were  dominated  by  biotic  cy- 
cling, as  evidenced  by  very  high  particulate 
carbon-to-phosphorus  ratios,  indicating  a  severe  P 
deficiency  in  the  phytoplankton.  In  contrast.  P 
dynamics  during  the  isothermal  period  and  in  the 
hypolimnion  were  strongly  influenced  by  the  ad- 
sorption of  P  to  inorganic  materials  such  as  clays. 
The  lack  of  accumulation  of  dissolved  phosphate 
in  the  anoxic  hypolimnion  was  attributed  to  the 
adsorption  by  clays  of  any  remineralized  phos- 
phate. (Author's  abstract) 
W89-00187 


DYNAMICS  OF  IRON  AND  MANGANESE  IN 
THE  SURFACE  SEDIMENTS  OF  A  SEASON- 
ALLY ANOXIC  LAKE, 

J.  Hamilton-Taylor,  and  E.  B.  Morris. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  72,  No.  2,  p  135-165,  September  1985. 

Descriptors:  'Limnology,  'Lakes,  'Metals,  'Iron, 
'Manganese,  'Sediments,  'Lake  sediments,  Sea- 
sonal variation,  Hypolimnion,  Diatoms,  Esthwaite 
Water,  U.K. 

Sixty-five  cores  were  sampled  at  sites  in  Esthwaite 
Water  (UK)  from  September  1979-July  1982.  The 
sediments  were  sub-sampled  under  nitrogen  at  1 
cm  intervals  through  the  top  5  or  10  cm  and  then 
analyzed  for  total  dissolved  (<0.4  micron)  and  0.5 
M  HC1  labile  Fe  and  Mn.  The  distributions  of 
dissolved  and  labile  Fe  and  Mn  exhibit  significant 
and  consistent  local,  areal  and  seasonal  variations. 
There  is  a  general  fractionation  of  Fe  and  Mn  from 
deep-water  to  shallow-water  sediments,  the  proc- 
ess occurring  to  a  greater  extent  in  the  case  of  Mn. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 


Hypolimnetic  sediments  normally  exhibit  high  Mn 
remobilization  rates  throughout  the  year  in  spite  of 
a  well-mixed,  oxygen  saturated  water  column  in 
winter.  The  associated  loss  of  Mn  is  sometimes 
sufficiently  great  for  Mn  oxyhydroxide  availability 
to  become  a  critical  limiting  factor  in  determining 
dissolved  Mn  in  the  sediments.  This  is  particularly 
evident  in  late  summer,  at  the  height  of  anoxicity 
in  the  lake,  when  the  unusual  situation  occurs  of 
Mn  diffusing  into  the  sediments.  In  comparison,  Fe 
shows  a  more  marked  and  straightforward  seasonal 
pattern  of  behavior  in  the  hypolimnetic  sediments. 
A  low  level  of  remobilization  occurs  during  the 
winter  period,  initiated  by  autumnal  overturn  of 
the  water  column,  while  a  period  of  greatly  en- 
hanced remobilization  is  initiated  by  deposition  of 
the  spring  diatom  bloom.  Diffusion  of  Fe  invari- 
ably occurs  from  the  sediments  into  the  water 
column.  Remobilization  in  the  hypolimnetic  sedi- 
ments occurs  at  or  sufficiently  close  to  the  sedi- 
ment surface  that  concentration  profiles  of  dis- 
solved Fe  and  Mn  are  either  constant  with  depth 
or  downward  decreasing.  Fe  and  Mn  are  largely 
retained  in  the  shallow-water  sediments  due  to 
lesser  rates  of  remobilization,  which  probably 
occurs  mainly  in  sub-surface  sediments.  Overall 
budget  considerations  generally  support  previously 
published  views  although  our  shallow-water  sedi- 
ment data  suggest  that  a  somewhat  greater  propor- 
tion (9-26%)  of  the  Mn  loading  to  the  lake  is 
retained  in  the  sediments  compared  to  the  previous 
estimate  of  <  10%.  (Author's  abstract) 
W89-00188 


BIOCHEMICAL  MODELS  FOR  THE  HYPO- 
LIMNETIC OXYGEN  DEPLETION  IN  LAKES 
IMPACTED  BY  WASTEWATER  DISCHARGES: 
2.  PHYTOPLANKTON  BIOMASS  MODEL, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
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DIATOMS  AND  OTHER  ALGAE  FROM  THE 
THERMAL-SULPHUR  SPRINGS  OF  TRI- 
PONZO  (CENTRAL  ITALY), 

Camerino  Univ.  (Italy).  Inst,  di  Botanica. 

A.  Dell'Uomo. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  73,  No.  1,  p  79-91,  April  1986.  1  fig,  2  tab,  35 

ref. 

Descriptors:  'Thermal  springs,  'Sulfur  springs, 
•Diatoms,  *Algae,  'Cyanophyta,  'Chlorophyta, 
Oscillatoria,  Chara,  Species  composition,  Oxygen, 
Nitrates,  Phosphates,  Water  temperature,  Salinity, 
Triponza  Springs,  Italy. 

In  the  thermal-sulphur  springs  of  Triponzo,  Oscil- 
latoria okenii  (Cyanophyceae),  Chara  vulgaris 
(Charophyceae)  and  44  Bacillariophyceae  of  spe- 
cific or  infraspecific  rank  were  found.  As  far  as  the 
water  temperature  (28  C)  is  concerned,  these 
springs  can  be  considered  as  'hyalothermal'. 
Taking  into  account  the  biological  community,  and 
especially  the  well  developed  felts  of  the  thermo- 
philic blue-green  alga  O.  okenii,  they  can  also  be 
arranged  in  the  'Oscillatoria-type'  of  thermal 
springs.  There  are  also  diatoms,  all  eurytherms, 
which  allow  these  springs  to  be  characterized  in 
terms  of  other  water  properties.  In  particular,  a 
group  of  halophilic  diatoms  was  identified  which 
represents,  with  Oscillatoria  okenii,  the  specific 
characteristic  combination  of  this  thermal,  inland 
water  environment,  with  high  salinity.  There  are 
several  factors  which  limit,  in  the  Triponzo 
springs,  the  development  of  a  richer  diatom  com- 
munity, in  both  a  qualitative  and  quantitative  sense. 
The  principal  ones  are  lack  of  oxygen  and  absence 
of  nitrates  and  phosphates.  (Author's  abstract) 
W89-00190 


SEM-ANALYSIS     OF    COLONIES     OF    THE 

CYANOPHYTE  NODULARIA  WATER  BLOOM 

FROM  BALTIC  SEA, 

Brno  Univ.   (Czechoslovakia).   Dept.   of  Biology. 

J.  Smarda,  J.  Komarek,  and  H.  Hubel. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  73,  No.  3,  p  319-330,  December  1986.  40  fig, 

18  ref. 


Descriptors:  *Cyanophyta,  'Plant  morphology. 
Electron  microscopy,  Scanning  electron  microsco- 
py. Bacteria,  Actinomyces,  Ecology,  Succession, 
Baltic  Sea. 

The  microcolony  structure  of  the  cyanophytes  No- 
dularia  spumigena  and  N.  sp.  forming  blooms  in 
the  Baltic  Sea,  was  studied  by  scanning  electron 
microscopy.  The  morphology  of  the  dominant  No- 
dularia  filaments  is  described.  Their  colonies  repre- 
sent a  characteristic  micro-niche  which  is  colo- 
nized mainly  by  cyanophytes,  bacteria  and  Actino- 
mycetes-like  organisms  in  a  particular  succession 
process  which  is  suppressed  in  culture.  Cultured 
filaments  of  non-axenic  strains  are  covered  only 
with  bacteria  (Seliberia).  (Author's  abstract) 
W89-00193 


PERIPHYTON  DIATOM  COMMUNITIES  AND 
TROPHIC  STATES  OF  THREE  SHALLOW 
LAKES  IN  THE  PFYNWALD  REGION  OF 
CANTON  VALAIS,  SWITZERLAND, 

Zurich  Univ.,  Kilchberg  (Swizerland).  Hydrobio- 

logical-Limnological  Station. 

J.  Hurlimann,  and  F.  Schanz. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  78,  No.  3,  p  351-371,  April  1988.  5  fig,  4  tab, 

25  ref. 

Descriptors:  'Lakes,  'Diatoms,  'Trophic  level, 
•Limnology,  'Switzerland,  Species  composition, 
Biomass,  Seasonal  variation. 

The  species  composition  and  total  biomass  of  the 
diatom  populations  of  three  lakes  in  the  Pfynwald 
region  varied  significantly  in  the  course  of  a  year. 
Each  of  the  lakes  was  characterized  by  its  own 
annual  succession  of  dominant  species.  This  is  a 
result  of  the  differing  physical  and  chemical  prop- 
erties of  the  lakes.  The  determination  of  the  troph- 
ic state  of  each  lake  using  the  method  of  Lange- 
Bertalot,  a  method  which  was  developed  in  order 
to  obtain  information  on  the  saprobity  levels  of 
rivers,  agreed  to  a  large  extent  with  the  results  of 
other  chemical  and  biological  investigations.  (Au- 
thor's abstract) 
W89-00195 


CHANGES  IN  PHYTOPLANKTON  OVER  A 
TEN-YEAR  PERIOD  IN  A  LAKE  UNDERGO- 
ING DE-EUTROPHICATION  DUE  TO  SUR- 
ROUNDING PEAT  BOGS, 

Akademia  Rolnicza,  Lublin  (Poland).  Inst,  of  Nat- 
ural Foundations  of  Plant  Production. 
I.  Wojciechowski,  W.  Wojciechowska,  K. 
Czernas,  J.  Galek,  and  K.  Religa. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  78,  No.  3,  p  373-387,  April  1988.  5  fig,  1  tab, 
26  ref.  Polish  Academy  of  Sciencs  Grant  09.1.7. 

Descriptors:  'Dystrophic  lakes,  'Eutrophic  lakes, 
'Phytoplankton,  'Algae,  'Peat  bogs,  Chlorophyll 
a,  Primary  productivity,  Fertility,  Humic  acids, 
Species  composition,  Biomass,  Water  transparen- 
cy, Eutrophication,  Water  pollution  sources. 

During  summer  seasons  the  composition  and  bio- 
mass of  phytoplankton,  percent  of  nannoplankton, 
concentration  of  chlorophyll-a,  primary  produc- 
tion and  water  visibility  of  a  the  polymictic,  pond- 
like Lake  Bikeze  in  mid-eastern  Poland  were  exam- 
ined. The  changes  of  the  investigated  parameters 
have  shown  that  the  lake  lost  an  excessive  degree 
of  its  fertility,  which  was  caused  by  stopping  major 
inflow  by  surrounding  ditches  not  only  into  the 
lake  itself,  but  also  into  the  adjacent  peat  bogs;  peat 
bogs  have  assumed  an  ombrophilous  character  and 
supply  the  lake  more  abundantly  with  humic  sub- 
stances. (Author's  abstract) 
W89-00196 


ZOOPLANKTON  POPULATION  OF  MAN- 
MADE  LAKES  IN  ABRUZZI'S  APPENNINES: 
CAMPOTOSTO  LAKE  (POPOLAMENTO  ZOO- 
PLANCTONICO  DI  UN  LAGO  DI  SBARRA- 
MENTO  DELL'APPENNINO  ABRUZZESE:  IL 
LAGO  DI  CAMPOTOSTO), 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dipt,  di  Biologia  Animale  e  dell  'Uomo. 
O.  Ferrara. 


Revista  di  Idrobiologia  RIIDBN,  Vol.  25,  No.  1-3, 
p  19-26,  1986.  1  fig,  1  tab,  9  ref.  English  summary. 

Descriptors:  'Artificial  lakes,  'Zooplankton,  'Ro- 
tifers, 'Crustaceans,  'Lake  Campotosto,  'Moun- 
tain lakes,  'Copepods,  'Cladocerans,  'Waterfleas, 
Species  composition,  Population  density,  Reser- 
voirs, Italy. 

The  zooplankton  population  of  man-made  Lake 
Campotosto  (Central  Italy)  was  examined  from 
July  1983-October  1984.  Vertical  samples  were 
taken  at  3  stations  from  5,  10,  and  15  m  depth.  The 
zooplankton  community  is  poor  in  species  com- 
pared to  other  artificial  lakes.  A  total  of  18  species 
were  identified:  12  rotifers,  2  copepods,  and  4 
cladocerans;  8  of  these  are  new  for  the  lake.  Kera- 
tella  cochlearis  numerically  dominated  the  Rota- 
toria population  throughout  the  study  period.  Cy- 
clops abyssorum  was  the  dominant  species  of  cope- 
pod.  Cladocerans  assumed  an  intermediate  position 
between  the  other  2  groups  in  terms  of  density. 
The  species  found  in  the  plankton  show  a  wide 
ecological  valence  and  are  frequently  collected  in 
lakes  of  Central  Italy.  No  detectable  differences  in 
species  distribution  among  stations  were  observed. 
(Author's  abstract) 
W89-00197 


PRIMARY  STUDIES  ON  POPULATION  DY- 
NAMICS OF  3  SPECIES  OF  CLADOCERA  (WA- 
TERFLEA)  IN  DIANSHAN  LAKE,  (IN  CHI- 
NESE), 

East  China  Normal  Univ.,  Shanghai. 
L.  Wei,  L.  Hangang,  and  D.  Nanshan. 
Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  2, 
p  101-108,  March  1988.  3  fig,  6  tab,  10  ref.  English 
summary. 

Descriptors:  'Lakes,  'Crustaceans,  'Limnology, 
•Waterfleas,  'Cladocera,  'Dianshan  Lake,  'Popu- 
lation dynamics,  Seasonal  dynamics,  Water  tem- 
perature, China,  Reproduction,  Chlorella,  Seasonal 
variation. 

Of  the  31  species  of  Cladocera  in  Dianshan  Lake,  8 
are  superior  ones  in  the  Cladocera  community. 
Daphnia  (Daphnia)  hyalina,  Bosmina  fatalis  and 
Diaphanosoma  brachyurum  dominate  the  seasonal 
dynamics.  Simulation  experiments  were  carried  out 
in  2  groups:  one  at  the  temperatures  of  12  C,  20  C, 
and  25  C  with  Chlorella  pyrenoidosa  (300,000 
cells/ml)  as  food,  another  one  at  20  C  with  algae 
(75,  150,  and  300,000  cells/ml)  as  food.  High  food 
concentration  increases  the  number  of  eggs  per 
brood  chamber  without  effecting  other  biological 
parameters.  Higher  temperature  decreases  all  of 
the  biological  parameters.  The  temperature  of  12  C 
increases  the  number  of  eggs  of  Daphnia  hyalina 
2.5  times  that  of  25  C.  The  experiment  of  simula- 
tion of  temperature  and  analysis  of  percentage  of 
samples  of  Daphnia  hyalina  indicate  that  the  ani- 
mals adapt  better  to  low  temperature.  The  2  peaks 
of  seasonal  dynamics  are  exhibited  by  3  species  of 
Cladocera.  (Author's  abstract) 
W89-00198 


CHARACTERISTICS  OF  DISTRIBUTION  AND 
MIGRATION  OF  PHOSPHORUS  IN  DEPOS- 
ITS OF  D1ANCHI  LAKE,  (IN  CHINESE), 

Academia  Sinica,  Nanjing  (China).  Inst,  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00200 


EFFECTS    OF    ACIDIFICATION    ON    METAL 
BUDGETS  OF  LAKES  AND  CATCHMENTS, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00207 


CYCLING  OF  INORGANIC  AND  ORGANIC 
SULFUR  IN  PEAT  FROM  BIG  RUN  BOG, 
WEST  VIRGINIA, 

Villanova  Univ.,  PA.  Dept.  of  Biology. 

R.  K.  Wieder,  and  G.  E.  Lang. 

Biogeochemistry,  Vol.  5,  No.  2.  p  221-242.  1988.  8 
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fig,  1  tab,  52  ret".  National  Science  Foundation 
Grants  BSR-8215731  and  BSR-8516700. 

Descriptors:  *Acidic  water,  *Fate  of  pollutants, 
•Sulfur  cycle,  *Peat  bogs,  *Sulfates,  Sulfides,  In- 
terstitial water.  Geochemistry,  Organic  com- 
pounds, Inorganic  compounds.  Big  Run  Bog,  West 
Virginia. 

Total  S  concentration  in  the  top  35  cm  of  Big  Run 
Bog  peat  averaged  9.7  micromol/g  wet  mass  (123 
micromol  /g  dry  mass).  Of  that  total,  an  average  of 
80.8%  was  carbon  bonded  S,  10.4%  was  ester 
sulfate  S,  4.5%  was  FS2-S,  2.7%  was  FeS-S,  1.2% 
was  elemental  S,  and  0.4%  was  S04-S.  In  peat 
collected  in  March  1986,  injected  with  sulfur-34 
S04  and  incubated  at  4  C,  mean  rates  of  dissimila- 
tory  sulfate  reduction  (formation  of  H2S  +  S  + 
FeS  +  FeS2),  carbon  bonded  S  formation,  and 
ester  sulfate  S  formation  averaged  3.22,  0.53,  and 
0.36  nmol/g  wet  mass/h,  respectively.  Although 
dissolved  S04  concentrations  in  Big  Run  Bog  in- 
terstitial water  (<200  micromolar)  are  low  enough 
to  theoretically  limit  sulfate  reducing  bacteria, 
rates  of  sulfate  reduction  integrated  throughout  the 
top  30-35  cm  of  peat  of  9  and  34  mmol/sq  m/d  (at 
4  C)  are  greater  than  or  comparable  to  rates  in 
coastal  marine  sediments.  It  is  suggested  that  sul- 
fate reduction  was  supported  by  a  rapid  turnover 
of  the  dissolved  S04  pool  (average  turnover  time 
of  1.1  days).  Although  >  90%  of  the  total  S  was 
organic  S,  cycling  of  S  was  dominated  by  fluxes 
through  the  inorganic  S  pools.  (Author's  abstract) 
W89-00208 


NUTRIENT  LEVELS  AND  THE  DEVELOP- 
MENT OF  DIATOM  AND  BLUE-GREEN 
BLOOMS  IN  A  SHALLOW  AUSTRALIAN  ES- 
TUARY, 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany. 

R.  J.  Lukatelich,  and  A.  J.  McComb. 

Journal  of  Plankton   Research  JPLRD9,  Vol.   8 

No.  4,  p  597-618,  July  1986.  9  fig,  3  tab,  46  ref. 

Descriptors:  *Salinity,  *Eutrophication,  ♦Estu- 
aries, *Diatoms,  "Cycling  nutrients,  Seasonal  vari- 
ation. Limiting  nutrients,  Biomass,  Rivers,  Austra- 
lia, Time  series  analysis,  Phosphorus,  Peel-Harvey 
Estuary,  River  flow,  Cyanophyta. 

In  the  Peel-Harvey  estuary  system,  Western  Aus- 
tralia, some  90%  of  riverflow  and  nutrient  loading 
occurs  in  three  winter  months.  Diatom  blooms 
follow  riverflow,  but  are  replaced  by  blooms  of  the 
blue-green  Nodularia  spumigena  Mert.,  especially 
in  Harvey  Estuary.  By  analysis  of  time  series  data 
from  1977-1983,  it  is  shown  that  the  magnitude  of 
the  Nodularia  bloom  in  summer  is  related  to  the 
minimum  salinity  of  the  estuary  (and  hence  total 
river  flow),  maximum  phosphate  concentration 
and  total  riverine  phosphorus  loading,  in  the  previ- 
ous winter.  The  relationships  have  a  predictive 
capacity.  It  is  argued  that  diatom  blooms  trap 
phosphorus,  which  is  sedimented  largely  as  fecal 
pellets;  the  phosphorus  is  recycled  and  supports 
Nodularia  growth  under  warmer  conditions,  and 
the  amount  available  determines  Nodularia  bio- 
mass. Nodularia  blooms  collapse  when  summer 
salinities  reach  30  ppt.  (Author's  abstract) 
W89-00211 


EFFECT  OF  LIGHT  REGIME  UPON  GROWTH 
RATE  AND  CHEMICAL  COMPOSITION  OF  A 
CLONE  OF  SKELETONEMA  COSTATUM 
FROM  THE  TRONDHEIMSFJORD,  NORWAY, 

Trondheim   Univ.   (Norway).    Biological    Station. 
For  primary  bibliographic  entry  see  Field  2L 
W89-00212 


Descriptors:  "Hypertropic  lakes,  "Algae,  "Oxida- 
tion ponds,  "Isotope  studies.  "Primary  productivi- 
ty, "Limnology.  "Photosynthesis,  Field  tests, 
Model  studies,  Phytoplankton,  Aquatic  habitats. 
Comparison  studies,  Simulation,  Nanoplankton, 
Computer  models.  Oxygen  electrodes.  Ponds. 

A  high-rate  oxidation  pond  is  studied  as  a  model 
system  for  comparing  14C  and  oxygen  evolution 
methods  as  tools  for  measuring  primary  productiv- 
ity in  hypertrophic  aquatic  systems.  The  results 
indicate  that  at  very  dense  algal  populations  (up  to 
5  mg  chlorophyll  a/L)  and  high  photosynthetic 
rates,  14C  based  results  may  severely  underesti- 
mate primary  productivity,  unless  a  way  is  found 
to  keep  incubation  times  very  short.  Results  ob- 
tained with  an  oxygen  electrode  were  almost  an 
order  of  magnitude  higher  than  those  obtained  by 
all  14C  procedures.  These  higher  values  corre- 
spond fairly  well  with  a  field-tested  computer- 
simulation  model,  as  well  as  with  direct  harvest 
data  obtained  at  the  same  pond  when  operated 
under  similar  conditions.  The  examination  of  the 
size-fractionation  of  the  photosynthetic  activity  un- 
derscored the  important  contribution  of  nano- 
planktonic  algae  to  the  total  production  of  the 
system.  (Author's  abstract) 
W89-00213 


SHORT-TERM  DYNAMICS  OF  A  MELOSIRA 
POPULATION  IN  THE  PLANKTON  OF  AN 
IMPOUNDMENT  IN  CENTRAL  CHILE, 

Freshwater    Biological    Association,    Windermere 

(England). 

C.  S.  Reynolds,  V.  Montecino,  M.  E.  Graf,  and  S. 

Cabrera. 

Journal  of  Plankton  Research  JPLRD9,  Vol.   8, 

No.  4,  p  715-740,  July  1986.  12  fig,  4  tab,  51  ref. 

UNESCO  MAB-5  and  Grant  1577/8543. 

Descriptors:  "Reservoirs,  "Melosira,  "Population 
dynamics,  "Limnology,  "Photosynthesis,  "Phyto- 
plankton, Seasonal  variation,  Rapel  Reservoir, 
Shading,  Diatoms,  Vertical  distribution,  Biomass. 

Relationships  among  the  chlorophyll-specific  pho- 
tosynthetic behavior  of  a  Melosira-dominated  phy- 
toplankton, net  variations  in  the  quantity  of  Melo- 
sira in  suspension,  the  rates  of  sinking  loss  of 
Melosira  cells  and  diel  fluctuations  in  water- 
column  stability  were  investigated  in  Embalse 
Rapel,  central  Chile.  The  short  study  was  carried 
out  during  the  autumnal  equinoxial  period  (March, 
1984)  of  maximal  Melosira  abundance  to  determine 
the  extent  to  which  these  various  components 
might  contribute  to  the  distinctly  bimodal  seasonal 
distribution  of  phytoplankton  abundance  in  this 
reservoir.  Diurnal  photosynthetic  production 
within  the  illuminated  layer  and  supposed  column 
respiration  were  found  of  a  similar  order,  suggest- 
ing that  net  increase  through  cellular  growth  was 
already  substantially  limited  by  self-shading.  Thus 
observed  net  changes  in  the  standing  population 
may  have  depended  more  on  the  relative  magni- 
tude of  sinking  loss  rates  and  recruitment  through 
resuspension,  which  processes  are  profoundly  in- 
fluenced by  alternations  in  wind-induced  mixing 
and  intense,  near-surface,  thermal  stratification.  As 
the  relative  frequency  and  duration  of  these  epi- 
sodes vary  during  the  year,  so  does  the  capacity  of 
the  Melosira  to  maintain  or  increase  its  standing 
biomass.  High  cellular  photosynthetic  efficiency 
coupled  with  rapid  sinking  rate  appear  to  be  of 
selective  advantage  when  the  cycle  of  alternation 
is  approximately  diel.  The  application  of  these 
findings  to  the  seasonal  distribution  of  M.  granulata 
in  the  Rapel  reservoir  and  to  the  ecology  of  plank- 
tonic  Melosira  populations  elsewhere  is  briefly  dis- 
cussed. (Author's  abstract) 
W89-00214 


MEASUREMENT  OF  PRIMARY  PRODUCTIV- 
ITY IN  A  HIGH-RATE  OXIDATION  POND 
(HROP), 

Bar-Ilan  Univ.,  Ramat-Gan  (Israel).  Dept.  of  Life 

Sciences. 

T.  Berner,  Z  Dubinsky,  F.  Schanz,  J.  U. 

Grobbelaar,  and  H.  Rai. 

Journal  of  Plankton   Research  JPLRD9,  Vol    8 

No.  4,  p  659-672,  July  1986.  4  fig,  2  tab,  61  ref. 


RECURRENCE  OF  DAPHNIA  ROSEA  IN 
LAKE  TAHOE:  ANALYSIS  OF  A  POPULA- 
TION PULSE, 

California  Univ.,  Davis.  Inst,  of  Ecology. 
E.  R.  Bryon,  P.  E.  Sawyer,  and  C.  R.  Goldman. 
Journal  of  Plankton  Research  JPLRD9,   Vol.   8 
No.  4,  p  771-783,  July   1986.  9  fig,  35  ref.  NSF 
Grant  BSR83-04916. 

Descriptors:  "Shrimp,  "Lake  Tahoe,  "Daphnia. 
"Population  dynamics,  "Species  composition,  "Pri- 


Lakes — Group  2H 

mary  productivity,  "Biomass,  "Reproduction, 
"Food  habits.  Aquatic  habitats,  Aquatic  animals. 
Crustaceans.  Predation,  Lakes. 

Following  the  disappearance  of  all  Lake  Tahoe 
cladocera  in  1970,  Daphnia  rosea  reappeared  in  the 
lake  during  the  summer  and  fall  of  1983.  Since  the 
introduction  and  population  increase  of  the  omniv- 
orous opossum  shrimp,  Mysis  relicta,  was  heavily 
implicated  in  the  initial  disappearance,  the  D.  rosea 
recurrence  with  respect  to  fluctuating  M.  relicta 
abundance  and  steadily  increasing  primary  produc- 
tivity was  studied.  An  analysis  of  D.  rosea  popula- 
tion dynamics,  fecundity,  feeding  characteristics 
and  M.  relicta  feeding  selectivity,  suggested  that 
D.  rosea  was  able  to  coexist  with  M.  relicta  in  1983 
only  because  D.  rosea  birth  rates  were  substantial- 
ly higher  than  historical  levels  due  to  the  increase 
in  algal  productivity  since  1970.  The  variation  of 
cladoceran  success  in  lakes  M.  relicta  introductions 
may  be  due,  in  large  part,  to  variations  in  primary 
productivity.  (Author's  abstract) 
W89-00216 


LOSS  PROCESSES  INFLUENCING  GROWTH 
OF  PLANKTONIC  BACTERIAL  POPULA- 
TIONS IN  LAKE  CONSTANCE, 

Staatliches  Inst,  fuer  Seenforschung  und  Fischer- 

eiwesen,  Langenargen  (Germany,  F.R.). 

H.  Gude. 

Journal  of  Plankton  Research  JPLRD9,  Vol.   8 

No.  4,  p  795-810,  July  1986.  5  fig,  3  tab,  44  ref. 

Descriptors:  "Lake  Constance,  "Aquatic  bacteria, 
"Food  habits.  "Food  chains,  "Limnology,  Primary 
productivity,  "Population  dynamics.  Microorga- 
nisms, Phytoplankton,  Zooplankton,  Lakes,  Iso- 
tope studies,  Flagellates,  Radioactive  tracers,  Swit- 
zerland. 

The  fate  of  bacterial  production  in  a  deep  mesotro- 
phic  lake  has  been  investigated  on  the  basis  of  a 
multiple  approach  combining  field  and  experimen- 
tal studies.  Bacterial  production  gains  as  estimated 
by  measurements  of  methyl-(3H)thymidine  incor- 
poration into  macromolecules  appeared  to  be  more 
or  less  balanced  by  corresponding  grazing  losses. 
This  was  suggested  by  considering  abundance  and 
grazing  potential  of  presumed  grazers  as  well  as  by 
following  in  time  the  binding  of  labelled  bacteria 
by  larger  sized  organisms.  Strong  increases  in  bac- 
terial net  growth  were  always  observed  after  re- 
moval of  grazers  from  the  water  samples.  As  was 
indicated  by  independent  approaches,  phagotro- 
phic  microfiagellates  were  mainly  responsible  for 
the  observed  grazing  losses.  Support  for  the  impor- 
tance of  alternative  loss  processes  such  as  sinking 
or  autolysis  was  given  neither  by  field  observations 
nor  by  long-term  experiments  with  exclusion  of 
grazers.  It  is  concluded  that  phagotrophic  micro- 
flagellates  may  be  regarded  as  important  functional 
components  of  planktonic  communities  in  freshwa- 
ter lakes.  (Author's  abstract) 
W89-00217 


BODY  SIZE  AND  MASS  FLOW  IN  FRESHWA- 
TER PLANKTON:  MODELS  AND  TESTS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

A.  F.  Vezina. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 
No.  5  p  939-956,  September  1986.  8  fig,  6  tab,  81 
ref. 

Descriptors:  "Turnover,  "Model  studies,  "Isotope 
studies,  "Limnology,  "Body  size,  "Trophic  dynam- 
ics, "Phytoplankton,  "Zooplankton,  "Predaction, 
"Microorganisms,  "Trophic  level,  Food  habits, 
Food  chains.  Population  dynamics,  Oligotrophic 
lakes,  Lakes,  Radioactive  tracers. 

Observations  of  radiotracer  (32P)  flow  in  size- 
fractionated  lake  plankton  were  compared  with  the 
predictions  of  size-dependent  models  of  material 
flow.  The  models  assume  that  the  metabolic  activi- 
ty and  turnover  of  the  size  fractions  can  be  de- 
scribed as  power  functions  of  size.  One  model, 
called  size-structured,  is  an  application  of  the  Piatt 
and  Denman  formalism:  it  assumes  that  materials 
are  incorporated  preferentially  by  the  smallest  or- 
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ganisms  and  flow  continuously  toward  the  larger 
organisms.  In  this  model,  the  trophodynamic  flow 
from  a  size  fraction  is  constrained  to  the  next 
larger  fraction.  The  tracer  data  indicated  that  met- 
abolic activity  could  indeed  be  described  as  a 
continuous  function  of  size,  at  least  within  the 
microplankton,  but  it  did  not  support  the  hypothe- 
sis of  a  size-hierarchical  trophodynamic  flow.  An- 
other model  limited  the  size  range  of  predators  to 
the  larger,  size  fractions  while  relaxing  the  size 
dependence  constraint  on  the  trophodynamic  flow. 
This  'unstructured'  model  agreed  better  with  the 
J2P  dynamics  and  generated  estimates  of  seston  P 
uptake  and  of  the  rates  of  biomass  turnover  that 
compared  favorably  with  published  estimates  for 
oligotrophic  lakes.  Some  problems  with  the  fit  to 
the  data  remain  but  might  be  dealt  with  by  distin- 
guishing a  priori  among  functional  types  of  plank- 
tonic  organisms  through  fluorescence  (flow  cyto- 
metry) or  metabolic  properties  (inhibitors).  (Au- 
thor's abstract) 
W89-00218 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
PATTERNS  OF  THREE  TROPHIC  LEVELS  IN 
A  SALINE  LAKE, 

California  Univ..  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

P.  H.  Lenz,  S.  D.  Cooper,  J.  M.  Melack.  and  D. 
W.  Winkler. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  8, 
No.  6,  p  1051-1064,  November  1986.  5  fig,  5  tab,  39 
ref. 

Descriptors:  *Mono  Lake,  *Saline  lake,  'Ecology, 
•Grebes,  'Limnology,  'Trophic  level,  'Population 
dynamics,  'Phytoplankton,  Aquatic  habitats, 
Aquatic  animals,  Food  habits.  Food  chains,  Lakes, 
California.  Water  birds.  Brine  shrimp,  Patchiness, 
Predation.  Zooplankton,  Temporal  distribution. 

Horizontal  distribution  patterns  of  three  trophic 
levels  were  investigated  at  Mono  Lake,  California, 
during  the  autumns  of  1980  and  1981.  Coefficients 
of  variation  for  Artemia  monica  and  grebes  peaked 
in  October  of  both  years,  whereas  coefficients  of 
variation  for  phytoplankton  declined  from  August 
to  November.  Stable  population  gradients  were 
observed  in  the  Artemia  population.  In  contrast, 
grebes  were  very  mobile  and  their  distributional 
patterns  changed  between  sampling  dates.  Artemia 
and  phytoplankton  were  negatively  correlated 
during  1980,  but  no  significant  correlations  oc- 
curred in  1981.  Grebes  and  Artemia  were  positive- 
ly correlated  in  October  1980  and  1981,  suggesting 
active  prey  tracking  by  the  grebes.  Interactions 
between  trophic  levels  may  have  contributed  to 
the  creation  and  maintenance  of  patchiness,  al- 
though these  effects  appeared  to  be  intermittent. 
(Author's  abstract) 
W89-00219 


ZOOPLANKTON  COMMUNITY  GRAZING  IN 
A  HYPERTROPHIC  LAKE  (HARTBEE- 
SPOORT  DAM,  SOUTH  AFRICA), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

A.  C.  Jarvis. 

Journal  of  Plankton   Research  JPLRD9,  Vol.   8, 

No.  6,  p  1065-1078,  November  1986.  5  fig,  1  tab,  51 

ref 

Descriptors:  'Limnology,  'Hypertrophic  lakes, 
'Reservoirs,  'Zooplankton,  'Population  dynamics, 
•Species  composition,  'Primary  productivity, 
•Daphnia,  'Food  habitats,  Isotope  studies,  Radio- 
active tracers,  Phytoplankton,  Aquatic  habitats, 
Food  chains,  Eutrophication,  Lakes,  Hartbee- 
spoort  Dam,  Biomass,  Seasonal  variation,  Cyan- 
ophta 

Seasonal  abundance  as  total  biomass  and  specific 
densities  of  the  main  herbivorous  zooplankton  (> 
60  micron)  in  hypertrophic  Hartbeespoort  Dam 
from  1981  to  1983  are  described  After  spring 
zooplankton  biomass  maxima  each  year  there  fol- 
lowed a  mid-summer  decline  in  the  Daphnia  popu- 
lation and  a  shift  to  a  smaller  bodied  cladoceran 
community  dominated  by  Ceriodaphnia  concomi- 
tant with  a  change  from  largely  edible  phytoplank- 
ton species  to  abundant  colonial   Microcystis.   In 


situ  community  grazing  rates  were  measured 
throughout  1983  using  a  14C-labelled  unicellular 
alga.  Integrated  community  grazing  rates  measured 
in  the  aerobic  water  column  were  highest  in  De- 
cember (260.2%/day)  when  Daphnia  was  abun- 
dant and  the  edible  component  of  the  phytoplank- 
ton was  diminishing.  Lowest  integrated  communi- 
ty grazing  rates  occurred  in  January-February 
(19.8-35. 3%/day)  and  July  (28.3%/day)  when  the 
phytoplankton  was  composed  almost  entirely  of 
Microcystis,  and  Ceriodaphnia  dominated  the  zoo- 
plankton community  whereas  food  availability  was 
low.  Feeding  in  Ceriodaphnia  was  not  hindered  by 
abundant  large  Microcystis  colonies;  total  biomass 
specific  grazing  rate  was  high  when  Ceriodaphnia 
dominated  and  low  when  Daphnia  dominated  the 
zooplankton  community.  Results  indicate  that  in 
hypertrophic  conditions  it  is  unlikely  that  large 
filter-feeders  such  as  Daphnia  are  able  to  retard  or 
limit  the  development  of  Cyanophyceae  blooms  by 
high  grazing  pressure.  (Author's  abstract) 
W89-00220 


ROTIFERS  OF  WARRI  RIVER,  NIGERIA, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
gy- 

A.  B.  M.  Egborge,  and  P.  Tawan. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  9. 
No.   1,  p  1-13,  January  1987.  7  fig,  2  tab,  33  ref. 

Descriptors:  'Estuaries,  'Nigeria,  'Warri  River, 
'Rotifers,  'Population  dynamics,  'Species  compo- 
sition, Limnology,  Aquatic  habitats,  Seasonal  vari- 
ation, Salt  tolerance,  Reproduction,  Rivers. 

The  rotifer  assemblage  of  the  dendritic  tidal  Warri 
River  was  investigated  at  four  sampling  points 
from  July  1981  to  July  1982.  Forty-one  species  of 
Rotifera  were  identified.  Five  of  these  (Anuraeop- 
sis  racenesi  Berzins  Keratella  cochlearis  macra- 
contha  Lauterborn,  Monostyla  lunaris  Pawlowsky, 
M.  stenroosi  Meissner  and  Trichocerca  similis 
grandis  Hauer)  are  recorded  for  the  first  time  in 
West  Africa.  The  Warri  River  rotifers  are  65% 
cosmopolitan  and  20%  pantropical,  although  there 
was  no  species  limited  to  African  waters  only.  The 
dominant  rotifers  in  the  Warri  River  were  Kera- 
tella tropica  and  K.  cochlearis.  They  were  found 
from  the  predominantly  freshwater  sampling  sta- 
tion at  Udu  Bridge  to  Warri  and  Orugbo  Creek 
where  low  brackish  water  salinities  and  conductiv- 
ities are  observed  from  December  or  January  to 
April  each  year.  (Author's  abstract) 
W 89-00222 


SUMMER  DYNAMICS  OF  THE  DEEP  CHLO- 
ROPHYLL MAXIMUM  IN  LAKE  TAHOE, 

Konstanz   Univ.   (Germany,   F.R.).    Limnological 

Inst. 

T.  G.  Coon,  M.  Lopez,  P.  J.  Richerson,  T.  M. 

Powell,  and  C.  R.  Goldman. 

Journal  of  Plankton   Research  JPLRD9,  Vol.  9, 

No.    2,    p    327-344,    March    1987.    6   fig,    65    ref. 

NSFDEB75-14273,    DEB76-20341,    and    AEN74- 

22675  A01  and  NASA  Grant  NAG5-217. 

Descriptors:  'Lake  Tahoe,  'Chlorophyll,  'Lim- 
nology, 'Phytoplankton,  'Population  dynamics, 
Zooplankton,  Food  habits,  Food  chains,  Limiting 
nutrients,  Lakes,  Vertical  distribution,  Cyclotella, 
Diatoms,  Light  intensity,  Biomass. 

Vertical  profiles  of  chlorophyll  and  phytoplankton 
biomass  were  measured  in  Lake  Tahoe  from  July 
1976  through  April  1977.  A  deep  chlorophyll  max- 
imum (DCM)  persisted  during  summer  and  early 
autumn  (July-October)  near  100  m,  well  below  the 
mixed  layer  and  at  the  upper  surface  of  the  nutri- 
cline.  The  DCM  coincided  with  the  phytoplankton 
biomass  maximum  as  determined  from  cell  counts. 
In  addition,  the  composition  of  the  phytoplankton 
assemblage  was  highly  differentiated  with  respect 
to  depth.  Cyclotella  stelligera  was  the  predominant 
species  in  the  mixed  layer  while  the  major  species 
in  the  DCM  layer  included  C.  ocellata  and  several 
green  ultraplanktonic  species.  In  situ  cell  growth 
plays  a  substantial  role  in  maintaining  the  DCM, 
but  sinking  of  cells  from  shallower  depths  and 
zooplankton  grazing  above  the  DCM  persists  at 
the  boundary  between  an  upper,  nutrient-limited 
phytoplankton  assemblage  and  a  deeper,  light-lim- 
ited assemblage.  (Author's  abstract) 


W89-00224 


BACTERIAL  RESPONSE  TO  SEASONAL 
CHANGES  IN  PRIMARY  PRODUCTION  AND 
PHYTOPLANKTON  BIOMASS  IN  LAKE  CON- 
STANCE, 

Konstanz   Univ.    (Germany,   F.R.).    Limnological 

Inst. 

M.  Simon,  and  M.  M.  Tilzer. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  9, 

No.  3,  p  535-552,  May  1987.  9  fig,  3  tab,  66  ref. 

Deutsche  Forschungsgemeinschaft  Grants  Ti  115/ 

3andTi  115/10-2. 

Descriptors:  'Lake  Constance,  'Aquatic  bacteria, 
'Limnology,  'Primary  productivity,  'Phytoplank- 
ton, Biomass,  Eutrophication,  Biodegradation,  De- 
composing organic  matter,  Chlorophyll  a,  Micro- 
organisms, Zooplankton,  Food  habits,  Food 
chains,  Lakes,  Population  dynamics,  Seasonal  vari- 
ation, Switzerland,  Nanoplankion,  Limnology,  Cy- 
cling nutrients,  Isotope  studies. 

Parameters  characterizing  bacterial  biomass  and 
metabolic  activity  are  compared  with  phytoplank- 
ton biomass  and  daily  primary  production  rates 
throughout  the  year.  Between  late  March  (before 
the  onset  of  the  phytoplankton  spring  bloom)  and 
mid-July  (diatom  maximum),  bacterial  degradation 
of  organic  matter  was  more  closely  related  to 
phytoplankton  productivity  than  during  the  rest  of 
the  year.  Bacterial  production  (as  estimated  by 
amino  acid  net  uptake)  was  significantly  correlated 
with  concentrations  of  chlorophyll  a  and  pheopig- 
ments.  However,  bacterial  production  was  corre- 
lated less  closely  with  primary  production  and 
only  weakly  with  bacterial  biomass.  Bacterial  bio- 
mass was  also  only  weakly  correlated  with  pri- 
mary production  but  significantly  with  pheopig- 
ments.  Numbers  of  active  bacteria  estimated  by 
autoradiography  covaried  closely  with  bacterial 
production  and  cell  numbers.  Whenever  bacterial 
production  was  low,  enhanced  proportions  of 
amino  acids  were  respired.  Oxygen  consumption 
measurements  showed  that  the  size  fraction  <3 
micron  contributed  25-75%  to  total  respiration.  On 
average,  bacterial  biomass  comprised  11%  of  par- 
ticulate organic  matter  and  roughly  equalled  phy- 
toplankton biomass.  During  the  growing  season, 
bacterial  production  in  the  uppermost  20  m  com- 
prised about  20%  of  phytoplankton  production 
with  large  seasonal  fluctuations.  A  tentative  carbon 
budget  of  the  euphotic  zone  including  primary 
production,  zooplankton  grazing,  bacterial  produc- 
tion and  sedimentation  is  presented.  (Author's  ab- 
stract) 
W89-00225 


NITRATE  REDUCTASE  ACTIVITY  IN  PHYTO- 
PLANKTON FROM  THE  OSLO-FJORD, 
NORWAY, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

S.  Kristiansen. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  9, 

No.  4,  p  739-748,  July  1987.  3  fig,  4  tab,  17  ref. 

Descriptors:  'Oslo  Fjord,  'Nutrients,  'Nitrates, 
'Enzymes,  'Phytoplankton,  Primary  productivity, 
Chlorophyll  a.  Limiting  nutrients,  Species  compo- 
sition, Aquatic  habitats,  Biomass,  Fjords,  Estuaries, 
Cycling  nutrients. 

The  activity  of  the  enzyme  nitrate  reductase 
(NRA)  was  measured  in  natural  populations  of 
phytoplankton  in  the  Oslofjord,  Norway,  and  in 
culture  experiments  with  10  different  species  of 
phytoplankton.  The  NRA  values  from  the  culture 
experiments  and  from  the  natural  samples  were  of 
the  same  order  of  magnitude.  The  NRA  values, 
when  expressed  on  a  chlorophyll  a  basis,  were 
highly  species-variable.  In  general  they  were  cor- 
related to  the  nitrogen  nutrient  concentrations  in 
the  water.  In  order  to  use  NRA  as  a  guide  to  an 
understanding  of  the  assimilation  of  nitrate,  it  is 
important  to  know  the  species  composition  of  the 
phytoplankton.  (Author's  abstract) 
W89-00226 
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SHORT-TERM  VARIATIONS  IN  THE  ZOO- 
PLANKTON  COMMUNITY  RELATED  TO 
WATER  EXCHANGE  PROCESSES  IN  THE 
GULLMAR  FJORD,  SWEDEN, 

Kristenebergs  Marinbiologiska  Station,  Fiskebacks- 

kil  (Sweden). 

O.  Lindahl,  and  R  Perissinolto. 

Journal  of  Plankton   Research  JPLRD9,  Vol.   9, 

No.  6,  p  1113-1132,  November  1987.  6  ftg,  1  tab,  37 

ref. 

Descriptors:  *Estuaries,  ♦Fjords,  Gullmar  Fjord, 
♦Seasonal  variation,  *Zooplankton,  'Species  com- 
position, Population  dynamics,  Biomass,  Limnolo- 
gy, Aquatic  habitats.  Aquatic  animals,  Hydrodyna- 
mics, Prediction,  Sweden,  Sills 

Short-term  variations  in  the  zooplankton  commu- 
nity in  relation  to  hydrographical  exchange  proc- 
esses were  studied  from  February  to  April  1985  in 
the  sill  area  of  the  Gullmar  fjord,  situated  on  the 
west  coast  of  Sweden.  It  was  concluded  that  the 
hydrodynamic  processes  were  of  great  importance 
for  the  short-term  variations  in  the  zooplankton 
abundance  and  species  composition.  Furthermore, 
due  to  the  complex  nature  of  the  exchange  process- 
es and  zooplankton  patchiness,  the  predictability  of 
the  development  of  the  zooplankton  community  in 
the  fjord  is  poor.  Fractionated  sampling  in  strati- 
fied waters  is  discussed,  as  well  as  the  effect  of 
different  water  retention  times  above  and  below 
the  halocline.  (Author's  abstract) 
W89-00228 


NITRATE  AND  AMMONIUM  UPTAKE  BY 
PLANKTON  IN  AN  AMAZON  RIVER  FLOOD- 
PLAIN  LAKE, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

T.  R.  Fisher,  K.  M.  Morrissey,  P.  R.  Carlson,  L.  F. 
Alves,  and  J.  M.  Melack. 

Journal  of  Plankton  Research  JPLRD9,  Vol.  10, 
No.  1,  p  7-29,  January  1988.  7  fig,  5  tab,  59  ref. 
NSF  Grant  DEB-78-23642,  DEB-81-11398  and 
BSR-85-07494. 

Descriptors:  *Nitrate,  Ammonium,  *Nutrients, 
♦Primary  productivity,  *Lake  Calado,  *Amazon 
River,  ♦Phytoplankton,  Light  intensity,  Cycling 
nutrients,  Chlorophyll  a,  Biomass,  Organic  carbon, 
Lakes,  Nitrates,  Ammonium,  Limiting  nutrients, 
Kinetics,  Brazil,  Flooding,  Flood  plains,  Tropical 
regions. 

Uptake  of  ammonium  and  nitrate  by  plankton  was 
measured  in  tropical  Lake  Calado,  Brazil.  Nitrate 
uptake  was  strongly  influenced  by  light  and  was 
light  saturated  at  340  microE/sq  m/sec.  In  con- 
trast, uptake  of  ammonium  was  less  influenced  by 
light,  and  saturated  at  250  microE/sq  m/sec. 
Uptake  rates  of  both  forms  of  nitrogen  were  inhib- 
ited by  up  to  80%  at  light  intensities  higher  than 
those  required  for  saturation.  Concentrations  of 
ammonium  and  nitrate  also  had  a  strong  influence 
on  uptake  rates.  Half-saturation  constants  were 
usually  greater  than  ambient  concentrations,  indi- 
cating that  uptake  rates  at  ambient  concentrations 
were  less  than  one-half  of  the  saturated  rates.  Am- 
monium is  the  more  important  type  of  inorganic 
nitrogen  for  plankton  of  Lake  Calado  because  ni- 
trate concentrations  remain  low  to  undetectable 
except  during  periodic  inputs  of  nitrate-rich  water 
from  the  Amazon  River.  Using  the  observed  de- 
pendence of  uptake  on  concentration  and  light, 
maximum  uptake  rates  per  unit  chlorophyll  a  were 
computed  to  be  in  reasonable  agreement  with  rates 
derived  from  values  for  carbon  uptake.  (See  also 
W89-08230)  (Author's  abstract) 
W89-0O229 


REGENERATION  AND  UPTAKE  OF  AMMO- 
NIUM BY  PLANKTON  IN  AN  AMAZON 
FLOODPLAIN  LAKE, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

K.  M.  Morrissey,  and  T.  R.  Fisher. 
Journal  of  Plankton  Research  JPLRD9,  Vol.   10, 
No.  1,  p  31-48,  January  1988.  5  fig,  4  tab,  32  ref 
NSF   Grant    DEB-78-23642,    DEB-81-11398,   and 
BSR-85-07494. 


Descriptors:  "Limnology,  "Cycling  nutrients,  ♦Pri- 
mary productivity,  *Ammonium,  *Phytoplankton, 
Chlorophyll  a,  Biomass,  Lakes,  Lake  Calado,  Ni- 
trates, Amazon  River,  Mixing,  Tropical  regions, 
Brazil,  Primary  productivity.  Isotope  studies,  Ra- 
dioactive tracers. 

Planktonic  regeneration  and  uptake  of  ammonium 
was  measured  in  Lake  Calado  on  the  floodplain  of 
the  Amazon  River  (Brazil).  In  the  epilimnion  of 
the  lake,  regeneration  and  uptake  averaged  0.86  + 
or  -  0.15  and  1.9  +  or  -  0.4  micron  NH4/L/h 
respectively.  Uptake  exceeded  regeneration  under 
the  ammonium-enriched  conditions  of  our  experi- 
mental incubations,  but  uptake  and  regeneration 
are  in  near-balance  at  in  situ  ammonium  concentra- 
tions of  <  1  micromolar.  In  experiments  that  simu- 
lated lake  overturn,  samples  from  the  meta-  and 
hypolimnion  had  higher  rates  of  regeneration  (1.4 
+  or  -  0.6)  and  lower  rates  of  uptake  (0.89  +  or  - 
0.53)  than  epilimnetic  samples.  During  inflow  of 
water  from  the  Amazon  River  and  a  local  stream, 
ammonium  regeneration  rates  were  similar  to  those 
measured  in  the  epilimnion  (0.84  +  or  -  0.22),  but 
the  uptake  rates  were  lower  (0.49  +  or  -  0.13). 
Although  regeneration  always  exceeded  uptake  in 
the  overturn  and  inflow  experiments,  ammonium 
did  not  accumulate.  Rapid  isotope  dilution  of  the 
ammonium  pool  occurred  in  the  incubations,  and 
the  effect  of  not  accounting  for  isotope  dilution 
could  result  in  underestimating  uptake  rates  by  a 
factor  of  2-5  in  the  epilimnion  of  this  tropical  lake. 
(See  also  W89-00229)  (Author's  abstract) 
W89-00230 


EFFECTS  OF  INCREASING  SALINITY  ON  A 
CYANOBACTERIA  BLOOM  IN  THE  POTO- 
MAC RIVER  ESTUARY, 

Academy    of   Natural    Sciences    of   Philadelphia, 

Benedict,  MD.  Benedict  Estuarine  Research  Lab. 

K.  G.  Sellner,  by  R.  V.  Lacouture,  and  C.  R. 

Parrish. 

Journal  of  Plankton  Research  JPLRD9,  Vol.   10, 

No.  1,  p  49-61,  January  1988.  7  fig,  2  tab.  24  ref. 

Descriptors:  ♦Salinity,  ♦Cyanophyta,  ♦Potomac 
River,  ♦Estuaries,  ♦Eutrophication,  ♦Phytoplank- 
ton,  ♦Population  dynamics,  Species  composition, 
Spatial  distribution,  Salt  tolerance,  Photosynthesis, 
Biodegradation,  Rivers,  Microcystis,  Aphanizo- 
menon,  Oxygen  demand,  Biomass. 

From  June  through  August,  1985,  a  bloom  of  the 
cyanobacterium  Microcystis  aeruginosa  was  ob- 
served in  the  upper  Potomac  River  reaching  densi- 
ties of  193  million  cells/L  and  83%  of  total  cells  in 
the  surface  mixed  layer.  However,  in  regions  typi- 
fied by  salinities  of  1-2  ppt  immediately  downriver, 
the  alga  disappeared  from  the  phytoplankton  as- 
semblage, never  contributing  >  17%  of  total  phy- 
toplankton numbers.  In  an  attempt  to  determine 
the  effect  of  increasing  salinity  on  limiting  horizon- 
tal distributions  of  cyanobacteria  blooms  in  the 
Potomac  River  estuary,  three  laboratory  experi- 
ments were  conducted.  Bloom  samples  collected 
from  the  river  were  exposed  to  daily  salinity  in- 
creases of  1-2  ppt  through  the  addition  of  NaCl  or 
a  complement  of  full  sea  salts.  Relative  to  samples 
receiving  no  salt  supplement,  densities  of  Micro- 
cystis spp.  declined  in  salinity-stressed  samples. 
However,  total  cyanobacteria  remained  constant 
or  increased  due  to  rapid  growth  of  Aphanizo- 
menon.  The  addition  of  a  mixture  of  full  sea  salts 
favored  aggregation  of  cyanobacteria,  yielding  an 
average  of  132  cells/colony;  36  cells/colony  were 
observed  in  populations  maintained  in  river  water 
and  NaCl-supplemented  samples.  Chlorophyll  con- 
centrations declined  slightly  relative  to  assem- 
blages receiving  no  salt  additions  while  carbon 
fixation  was  reduced  in  salinity-stressed  assem- 
blages. These  results  suggest  that  salinities  from  0.5 
to  7  ppt,  typical  of  the  oligohaline  region  of  the 
Potomac  River,  could  limit  the  distribution  of  Mi- 
crocystis-dominated  blooms  down-estuary.  In  ad- 
dition, increasing  salinities  should  result  in  the  ag- 
gregation of  photosynthetically  inhibited  cells  and, 
through  prolonged  exposure  to  increasing  osmotic 
stress,  produce  large,  rapidly  sinking  detrital  parti- 
cles supporting  microbial  decomposition  in  oligo- 
haline and  mesohaline  regions  of  the  lower  Poto- 
mac River  estuary,  perhaps  perpetuating  high  mi- 
crobial oxygen  demand  and  anoxia  in  this  portion 
of  the  river/estuary.  (Author's  abstract) 


W89-0O231 


ROLE  OF  STORMS  IN  THE  SUMMER  SUC- 
CESSION OF  THE  PHYTOPLANKTON  COM- 
MUNITY IN  A  SHALLOW  LAKE  (LAKE  BALA- 
TON, HUNGARY), 

Hungarian    Natural    History    Museum,    Budapest. 

Botanical  Dept. 

J.  Padisak,  L.  G.  Toth,  and  M.  Rajczy. 

Journal  of  Plankton   Research  JPLRD9,   Vol.10, 

No.  2,  p  249-265,  March  1988.  10  fig,  2  tab,  43  ref. 

Descriptors:  ♦Lake  Balaton,  ♦Hungary,  ♦Storms, 
♦Limnology,  ♦Phytoplankton,  ♦Seasonal  variation. 
♦Population  dynamics,  Sediment  transport.  Wind 
erosion.  Selection,  Weather,  Lakes. 

Day-to-day  studies  were  conducted  of  the  phyto- 
plankton of  the  largest  shallow  lake  of  Central 
Europe  in  the  summer  of  1976,  1977,  and  1978. 
Wind-induced  stirring-up  of  the  sediment  plays 
important  role  in  the  summer  phytoplankton  suc- 
cession of  the  shallow  lake.  After  storms  algae 
with  very  small  cell  sizes  show  synchronous  devel- 
opment. In  long  calm  periods  algae  with  larger  cell 
sizes  exhibit  organized  population  dynamics.  In 
calm  periods  a  shift  from  r-selection  to  predomi- 
nant K -selection  can  be  suspected.  After  the  next 
storm  importance  of  r-selectionists  again  increases. 
Effect  of  changing  growth-  and  loss  rates  on  the 
population  dynamics  of  the  most  abundant  species 
is  discussed  based  on  measured  generation  times 
and  calculated  elimination.  (Author's  abstract) 
W89-00232 


SEDIMENTATION  OF  PHYTOPLANKTON 
POPULATIONS  DOMINATED  BY  MICROCYS- 
TIS IN  A  SHALLOW  LAKE, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Environmental  Biology  Div. 
N.  Takamura,  and  M.  Yasuno. 
Journal  of  Plankton  Research  JPLRD9,  Vol.10, 
No.  2,  p  283-299,  March  1988.  9  fig,  1  tab,  34  ref. 
Grant-in-Aid  of  the  Japanese  Ministry  of  Educa- 
tion, Science  and  Culture  59740330. 

Descriptors:  ♦Eutrophic  lakes,  *Sedimentation, 
♦Hypertrophic  lakes,  ♦Microcystis,  ♦Sediment 
transport,  ♦Phytoplankton,  ♦Limnology,  ♦Seasonal 
variation,  ♦Population  dynamics,  Detritus,  Dia- 
toms, Particulate  matter,  Japan,  Cyanophyta,  Food 
chains,  Lakes,  Lake  Kasumigaura,  Biomass,  Eu- 
trophication, Sediment  transport,  Organic  carbon. 

The  sedimentary  flux  of  phytoplankton  was  meas- 
ured using  sediment  traps  in  a  shallow  hypertroph- 
ic lake  (Lake  Kasumigaura),  where  Microcystis 
bloomed,  from  June  to  November  1983.  The  sedi- 
ment traps  were  set  at  0.5,  1.5  and  3.0  m  depth  in 
Takahamairi  Bay  (3.5  m  depth).  Microcystis  spp. 
(including  M.  aeruginosa  and  M.  viridis)  in  the 
traps  were  rare  until  early  August,  but  increased 
thereafter.  Sinking  rates  of  Microcystis  were 
0.0045,  0.020  and  0.24  m/day  in  June-August,  Sep- 
tember and  October  respectively,  which  were  far 
lower  than  those  of  Melosira  (0.2-1.7  m/day)  and 
Synedra  (0.2-1.0  m/day).  The  total  sedimentary 
fluxes  of  particulate  organic  carbon  (POC)  and 
that  of  algal  carbon  during  the  study  period  were 
283.2  and  96.7  g  C/sq  m  which  were  59.5%  and 
20.3%  of  the  gross  primary  production  (475.8  g  C/ 
sq  m)  respectively.  The  sedimentary  flux  of  living 
algae  measured  by  algal  counts  was  large  in  June 
but  small  in  August  and  September.  On  the  other 
hand,  the  flux  of  detritus  obtained  by  subtracting 
total  algal  carbon  from  POC  was  small  in  June  and 
July  but  large  in  August  and  September.  Therefore 
diatoms,  which  appeared  mostly  in  June,  tended  to 
sink  as  live  algae,  while  Microcystis  sank  as  detri- 
tus after  being  decomposed  or  consumed  in  the 
water.  It  was  concluded  from  the  results  of  carbon 
budget  calculations  and  the  respiration  rate  of  the 
1-  to  20-micron  fraction  that  the  activity  of  decom- 
posers or  consumers  increased  greatly  in  the  short 
period  at  the  end  of  the  bloom  of  Microcystis. 
(Author's  abstract) 
W89-00233 
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SPECIES  DIVERSITY  OF  ALGAL  FLORA  IN 

VISHVVAMITRI  RIVER,  BARODA  (INDIA), 

S.S.V.P.    Santha's    Science   Coll..    Dhule   (India). 

PG.  Dept  of  Botany. 

S.  N.  Nandan,  and  R.  J  Patel. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

32,  No.  1,  p  1-6,  1985.  4  tab,  12  ref. 

Descriptors:  *Stream  biota,  'India,  *Algae,  'Vish- 
wamitri  River,  *Rivers,  'Species  diversity, 
'Aquatic  plants.  Seasonal  variation,  Physical  prop- 
erties, Alkaline  water,  Cycling  nutrients,  Chemical 
oxygen  demand.  Pollution  load,  Aquatic  habitats, 
Seasonal  variation,  Pollution  index,  Bioindicators. 

Shannon's  index  of  diversity  was  studied  to  ana- 
lyze the  structure  of  algal  community  in  Vishwa- 
mitri  river  flowing  through  Baroda  city  during 
December,  1980  to  December,  1982.  Diversity 
index  (DI)  was  calculated  according  to  Shannon's 
function.  All  three  stations  selected  did  not  show 
any  difference  in  the  mean  values  of  DI,  but  the 
values  of  each  month  showed  slight  variation.  Di- 
versity index  was  correlated  with  17  physico- 
chemical  parameters.  It  showed  direct  relationship 
with  carbonate,  total  alkalinity,  nitrate,  phosphate, 
calcium  and  total  solids  whereas  it  showed  inverse 
relationship  with  COD  at  all  3  stations.  DI  may  be 
a  good  index  for  determining  the  degree  of  pollu- 
tion. (Author's  abstract) 
W89-00234 


HABITAT  REQUIREMENTS  AND  BIOINDICA- 
TOR  VALUE  OF  THE  MAIN  COMMUNITIES 
OF  AQUATIC  VEGETATION  IN  NORTH-EAST 
POLAND, 

Warsaw    Univ.    (Poland).     Dept    .of    Phytogeo- 

graphy. 

S  Klosowski. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

32,  No.  1,  p  7-29,  1985.  6  fig,  3  tab,  38  ref. 

Descriptors:  'Ecosystems,  'Ecological  distribu- 
tion, 'Poland,  'Limnology,  'Species  composition, 
'Bioindicators,  'Limiting  nutrients,  'Aquatic 
plants,  'Aquatic  habitats,  Plant  physiology.  Pollu- 
tion load,  Nutrients,  Phytoplankton,  Physical 
properties,  Population  dynamics. 

Comparison  of  the  phytosociological  data  as  well 
as  of  the  physical  and  chemical  properties  of  water 
and  substrate  of  the  phytocenoses  of  five  aquatic 
communities:  Potamogetonetum  perfoliati,  P.  lu- 
centis,  P.  natantis,  Nupharo-Nymphaeetum  albae 
and  Hydrocharitetum  morsus-ranae,  indicates  that 
the  properties  of  the  habitat  evidently  influence 
phytosociological  differentiation  of  the  communi- 
ties. The  substrate  and  water  represent  two,  in  a 
great  measure  independent  habitat  components 
whose  importance  for  the  various  communities  is 
different.  Nearly  each  aquatic  vegetation  commu- 
nity, singled  out  on  the  grounds  of  floristic  domi- 
nance, exhibits  some  indicator  value.  With  respect 
to  aquatic  habitat,  the  greatest  bioindicator  value  is 
displayed  by  Potamogetonetum  natantis  which  is 
indicative  of  waters  relatively  poor  in  nutrients 
(mesotrophic  waters).  (Author's  abstract) 
W89-00235 


CHEMICAL  CHARACTERISTICS  OF  BOTTOM 
SEDIMENT  TOP  LAYER  IN  SZCZYTNO 
MALE  LAKE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

J.  Trojanowski,  C.  Trojanowska,  and  H. 

Ratajczyk. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

32,   No.   2,   p  99-112,    1985    3   fig,    1    tab,   26  ref. 

Descriptors:  'Eutrophic  lakes,  'Poland,  'Bottom 
sediments,  'Szczytno  Male  Lake,  'Lake  sediments, 
'Limnology,  'Cycling  nutrients,  Heavy  metals, 
Sediment-water  chemistry,  Mineralization,  Aquatic 
habitats,  Organophosphorus  compounds,  Lakes, 
Chemical  analysis 

In  chemical  analysis  of  the  top  layer  (about  15  cm) 
of  bottom  sediments  of  Szczytno  Male  Lake,  silica 
was  found  to  be  the  main  component;  thus,  they 
can  be  classified  as  silicate  sediments.  Calcium 
carbonate  (0.3-34  8%)  was  the  next  most-predomi- 


nant component.  Another  group  of  bottom  sedi- 
ments had  a  lower  silica  level;  their  content  of 
organic  matter  (11.0-29.7%)  and  the  C/N  ratio 
(15.8-21.9)  indicate  that  they  are  of  gyttja  type. 
Protein  phosphorus  was  42.6%  of  total  organic  P, 
lipid  phosphorus  was  32.8  and  nuclear  phosphorus 
was  24.6%.  In  bottom  sediments  of  this  lake,  iron, 
aluminum  and  manganese  probably  occur  mainly 
as  phosphates.  Chemical  composition  of  bottom 
sediments  and  their  mineralization  rate  indicate 
that  Szczytno  Male  is  an  eutrophic  lake.  (See  also 
W89-00238  thru  W89-00241,  W89-00256,  and  W89- 
00262)  (Author's  abstract) 
W89-00237 


PRIMARY  PRODUCTION  IN  LAKES  WITH 
CAGE  TROUT  CULTURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

J.  Trojanowski,  C.  Trojanowska,  and  H. 

Ratajczyk. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

32,  No.  2,  p  113-129,   1985.  5  fig,  4  tab,  24  ref. 

Descriptors:  'Aquaculture,  'Trout,  'Primary  pro- 
ductivity, 'Limnology,  'Lakes,  Light  penetration, 
Letowo  Lake,  Szczytno  Male  Lake,  Aquatic  habi- 
tats. 

In  Letowo  and  Szczytno  Male  lakes  (West  Pom- 
erania),  the  primary  production  was  highest  in  the 
cage  trout  culture  areas;  these  areas  were  also 
characterized  by  the  highest  concentrations  of 
total  phosphorus  and  total  nitrogen  as  well  as  by 
the  lowest  Secchi-disc  visibility.  Phosphorus  con- 
tent was  the  production-limiting  factor.  At  depths 
exceeding  2  m  in  the  trout-culture  area,  light  inten- 
sity became  the  factor  limiting  production.  Pri- 
mary production  was  always  highest  in  summer;  in 
summer  1982,  the  production  in  Letowo  Lake 
averaged  36.1  mg  C/cu  m/hr,  and  was  higher  in 
Szczytno  Lake  (42.7  mg  C/cu  m/hr),  probably 
owing  to  the  higher  content  of  total  phosphorus. 
There  were  highly  significant  correlations  between 
primary  production,  on  one  hand,  and  Secchi-disc 
visibility,  content  of  chlorophyll  a  in  the  phyto- 
plankton, and  total  phosphorus  and  total  nitrogen 
concentrations  in  water,  on  the  other.  The  multiple 
correlation  coefficients  r,  at  significance  level  0.05, 
was  0.945  for  Lake  Letowo  and  0.933  for  Lake 
Szczytno  Male.  (See  also  W89-00237,  W89-00239 
thru  W89-00241,  W89-00256  and  W89-00262)  (Au- 
thor's abstract) 
W89-00238 


SORPTION  OF  CATIONS  BY  BOTTOM  SEDI- 
MENTS OF  SZCZYTNO  MALE  AND  LETOWO 
LAKES,  WITH  CAGE  TROUT  CULTURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

K.  Korzeniewski,  and  A.  Moczulska. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

32,  No.  2,  p   131-144,   1985.  8  fig,  4  tab,   11  ref. 

Descriptors:  'Bottom  sediments,  'Aquaculture, 
'Sorption,  'Cations,  'Lake  sediments,  'Limnolo- 
gy, Trout,  Letowo  Lake,  Szczytno  Male  Lake, 
Aquatic  habitats,  Fish  hatcheries,  Heavy  metals, 
Seasonal  variation,  Chemical  analysis.  Decompos- 
ing organic  matter,  Lakes. 

Various  types  of  bottom  sediments  of  two  lakes 
with  cage  trout  culture  were  studied.  Total  sorp- 
tion capacity,  sum  of  exchangeable  bases,  as  well 
as  total  content  of  H(  +  )  and  Al(3  +  )  ions  and  of 
trace  amounts  of  other  cations,  were  determined. 
Exchangeable  cations  were  extracted  from  the 
sorption  complex  and  from  the  sediment  surface, 
and  the  contents  of  Ca(2  +  ),  Mg(2  +  ),  Na(  +  )  and 
K(+)  were  measured.  Determination  was  made  of 
the  ratio  of  exchangeable  ions  bound  in  the  sorp- 
tion complex  of  bottom  sediments  to  ions  adsorbed 
on  the  surface  of  sediment  particles,  as  a  function 
of  the  kind  of  cations,  composition  of  bottom  sedi- 
ments and  season.  A  rise  of  organic  matter  content 
in  bottom  sediments  accompanied  an  increase  in 
the  exchange  sorption  capacity.  The  ion-exchange 
capacity  of  bottom  sediments  increased  in  spring. 
(See  also  W89-00237  thru  W89-00238,  W89-00240 
thru  W89-00241,  W89-00256,  and  W89-00262)  (Au- 
thor's abstract) 
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NITROGEN  AND  PHOSPHORUS  BALANCE 
IN  LAKE  SZCZYTNO  MALE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

J.  Trojanowski. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

32,  No.  2,  p   145-156,   1985.  4  fig,  3  tab,  20  ref. 

Descriptors:  'Aquaculture,  'Szczytno  Male  Lake, 
'Lakes  'Nitrogen,  'Phosphorus,  'Limnology, 
'Water  chemistry,  'Cycling  nutrients.  Seasonal 
variation,  Fish  hatcheries,  Pollution  load,  Flow, 
Trout,  Szczytno  Male  Lake. 

Nitrogen  and  phosphorus  balances  were  deter- 
mined during  the  yearly  cycle  of  trout  culture;  it 
appeared  that  in  that  period  406.6  g//sq  m  of 
nitrogen  and  36.0  g/sq  m  of  phosphorus  had  been 
brought  into  Lake  Szczytno  male,  where  0.56  g  N/ 
sq  m  and  0.03  g  P/sq  m  remained.  Only  phospho- 
rus (0.01  g/sq  m)  accumulated  in  the  sediment.  The 
main  source  of  the  nutrient  loading  was  the  inflow 
from  Szczytno  Duze  Lake  which  contributed 
97.4%  of  the  total  loading  of  nitrogen  and  94.6% 
of  the  total  loading  of  phosphorus.  The  average 
rate  of  flow  was  5.48  cu  m/s.  The  second  largest 
input  source  was  the  trout  cages  (1.39%  N  and 
4.9%  P).  It  was  observed  that  the  amount  of 
flowing  water  affects  the  monthly  concentration  of 
nutrients,  which  changed  with  flow-rate  changes. 
(See  also  W89-00237  thru  W89-00239,  W89-00241, 
W89-00256,  and  W89-00262)  (Author's  abstract) 
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HYDROCHEMICAL  STUDY  OF  LAKE 
SZCZYTNO  MALE  WITH  TROUT  CAGE  CUL- 
TURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
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THERMAL  ECOLOGY  OF  SURINSAR,  A  SUB- 
TROPICAL FRESHWATER  LAKE  IN  JAMMU, 
INDIA, 

Jammu  Univ.  (India). 
M.  K.  Jyoti,  H.  S.  Sehgal,  and  P.  S.  Sodhi. 
Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
33,  No.  1,  p  9-20,  1986.  7  fig,  4  tab,  15  ref. 

Descriptors:  'Lakes,  'Subtropic  Zone,  'India, 
'Lake  Surinsar,  'Limnology,  'Temperature  ef- 
fects, Seasonal  variation,  Thermocline,  Aquatic 
habitats,  Aquatic  plants,  Thermal  stratification, 
Lake  classification. 

Surface  temperature  shows  a  minimum  in  winter 
(January)  and  maximum  in  summer  (June  to 
August).  Changes  in  water  temperature  follow 
closely  those  in  air  temperature.  Aquatic  vegeta- 
tion plays  a  substantial  role  in  temperature  increase 
and  causes  horizontal  differences.  Thermal  stratifi- 
cation is  prolonged  (for  9  months  in  a  year)  and 
there  is  only  one  circulation  period  in  winter. 
Advancement  of  summer  thickens  the  thermocline 
while  increased  wind  action,  decreased  day  length 
and  heavy  rainfall  it  causes  to  sink  to  a  deeper 
layer.  Based  upon  thermal  characteristics  and  geo- 
graphical locations,  it  is  proposed  that  Lake  Surin- 
sar and  other  such  lakes  that  possess  similar  ther- 
mal properties  are  proposed  to  be  called  as  'Sub- 
tropical-Monoholomictic'  lakes.  (Author's  ab- 
stract) 
W89-00242 


CONCENTRATIONS  OF  NITROGEN  AND 
PHOSPHORUS  IN  WATERS  OF  TWO  HYPER- 
TROPHIC LAKES  AND  THEIR  EFFECT  ON 
THE  QUANTITY  OF  PHYTOPLANKTON  BIO- 
MASS, 

Poznan  Technical  Univ.  (Poland).  Inst  of  Environ- 
mental Engineering. 
J.  Panczakowa,  and  T.  Szyszka. 
Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
33,  No.  2,  p   151-164,   1986.  8  fig,  2  tab.  25  ref. 
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Descriptors:  "Lakes,  *Eutrophic  lakes,  "Nitrogen, 
"Phosphorus,  "Limnology,  "Phytoplankton,  "Bio- 
mass,  "Cycling  nutrients,  "Aquatic  habitats.  Aquat- 
ic plants.  Seasonal  variation,  Limiting  nutrients, 
Water  chemistry.  Chemical  analysis,  Jelonek  Lake, 
Svvietokr7yskie  Lake. 

Water  nitrogen  and  phosphorus  concentrations 
were  several  times  higher  in  hypertrophic  dimictic 
Swietokrzyskie  Lake  (maxima:  24.3  mg  Tot-N/cu 
dm  in  spring,  and  2.15  mg  Tot-P/cu  dm  in 
summer)  than  in  polymictic  Jelonek  Lake  (maxima: 
13.6  mg  Tot-N/cu  dm  in  spring,  and  0.94  mg  Tot- 
P/cu  dm  in  summer).  During  periods  of  predomi- 
nance of  Aphanizomenon  flos-aquae,  the  phyto- 
plankton biomass  increased  with  a  rise  of  the  Tot-P 
concentration.  High  concentrations  of  NH4-N  in- 
hibited the  development  of  phytoplankton.  There 
were  significant  correlations  between  the  phyto- 
plankton biomass  and  the  NH4-N  concentration 
and  the  Tot-N:Tot-P  ratio;  these  correlations  were 
positive  for  Jelonek  Lake  and  negative  for  Swie- 
tokrzyskie Lake.  (Author's  abstract) 
W89-00245 


DIURNAL  FLUCTUATIONS  OF  PHOSPHO- 
RUS FORMS  IN  LAKE  WATER  AND  SESTON 
IN  PLUSS-SEE, 

Polish   Academy   of  Sciences,   Warsaw.    Inst,   of 

Geography. 

J.  Golachowska. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

33,  No.  2,  p  165-175,  1986.  4  fig,  27  ref. 

Descriptors:  "Phosphorus,  "Lakes,  "Seston,  "Lim- 
nology, "Cycling  nutrients,  Organophosphorus 
compounds,  Optical  properties,  Metabolites, 
Aquatic  habitats,  Pluss-See,  Chemical  analysis.  Di- 
urnal distribution,  Light  intensity. 

Diel  vertical  changes  of  concentration  of  some  P- 
forms  in  lake  water  and  lake  seston  were  studied  in 
the  surface  layer.  The  diel  variability  of  P-forms 
concentration  in  lake  water  (total  phosphorus,  dis- 
solved organic  phosphorus,  dissolved  inorganic 
phosphorus,  total  organic  phosphorus)  and  in  lake 
seston  (total  seston  phosphorus,  acid  soluble  phos- 
phorus, lipid  phosphorus,  nucleic  acid  phosphorus 
and  protein  phosphorus)  showed  the  occurrence  of 
periodicity  with  an  increase  during  the  light  period 
and  a  trend  to  decrease  during  the  dark  phase.  The 
positive  correlation  of  total  seston  phosphorus  and 
total  organic  phosphorus  (r  =  0.54)  suggested  that 
diurnal  fluctuations  in  phosphorus  concentration 
were  related  to  the  metabolism  of  living  organisms 
present  in  lake  water.  (Author's  abstract) 
W89-0O246 


EFFECT  OF  WITOBELSKIE  AND  LODZKO- 
DYMACZEWSKIE  LAKES  ON  PHYTOPL4NK- 
TON  OF  SAMICA  STESZEWSKA  RIVER, 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Dept. 

of  Hydrobiology. 

K.  Piescikowski. 

Polskie  Archiwum  Hydrobiologii  PAHYA2   Vol 

33,  No.  2,  p  189-196,  1986.  3  fig,  16  ref. 

Descriptors:  "Stream  biota,  "Witobelskie  Lake, 
"Lodzko-Dymaczewskie  Lake,  "Poland,  "Samica 
Steszewska  River,  "Phytoplankton,  "Limnology, 
Aquatic  habitats,  Aquatic  plants,  Species  composi- 
tion. Population  dynamics,  Lakes. 

The  phytoplankton  of  Samica  Steszewska  River, 
situated  in  the  Great  Poland  National  Park  was 
investigated  in  the  summer  seasons  of  1981  and 
1982.  The  phytoplankton  of  the  river  after  flowing 
through  two  lakes  of  a  different  limnological 
nature  (Witobelskie-Eutrophic,  Polymictic-and 
Lodzko-Dymaczewskje-Stratified,  Dimictic)  were 
compared  with  the  phytoplankton  from  a  river 
segment  not  influenced  by  these  lakes.  There  were 
considerable  differences  in  the  qualitative  and 
quantitative  composition  of  phytoplankton  be- 
tween water  samples  from  various  sampling  sta- 
tions. The  differences  involved  elimination  of 
forms  derived  from  the  periphyton  and  benthos  as 
well  as  the  appearance  of  new  taxa  typical  of  lakes 
(cryptophytes,  pyrrophytes)  in  the  river  phyto- 
plankton. (Author's  abstract) 
W89-00247 


IMPACTS  OF  NAVIGATION  ON  RIVERINE 
FISH  PRODUCTION  IN  THE  UNITED 
STATES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  6G. 
W89-00248 


FISH  PRODUCTION  IN  THE  KANAWHA 
RIVER  AND  ITS  RELATION  TO  BARGE 
TRAFFIC, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  6G 
W89-00249 


ESTIMATION  OF  PHYTOPLANKTON  BIO- 
MASS AND  PRODUCTION,  AND  ORGANIC 
MATTER  DECOMPOSITION  IN  THREE 
SMALL  FIELD-PONDS, 

Polish   Academy   of  Sciences,   Turew.    Dept.   of 

Agrobiology. 

J.  Jurkowska. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol 

34.   No.    1,   p   35-49,   1987.   8  fig,  4  tab,   32  ref. 

Descriptors:  "Limnology,  "Farming,  "Ponds, 
"Phytoplankton,  "Biomass,  "Productivity,  "Water 
pollution  effects,  "Decomposing  organic  matter, 
Pollution  load,  Agricultural  chemicals.  Cycling  nu- 
trients. Trophic  level,  Species  composition,  Aquat- 
ic habitats,  Aquatic  plants,  Reservoirs. 

The  phytoplankton  of  three  field-ponds  situated  in 
a  terrain  with  intensive  farming  activities  was  in- 
vestigated. The  ponds  differed  in  their  surround- 
ings, being  in  a  dissimilar  measure  exposed  to  pol- 
lutants running  off  from  fields.  The  biomass  of 
phytoplankton  (B  =  70.01  g/cu  m)  and  its  produc- 
tion (P  =  2977  kJ/sq  m  season)  as  well  as  the 
decomposition  of  organic  matter  (D  =  2445  kJ/sq 
m  season)  were  greatest  in  the  pond  exposed  to  the 
highest  input  of  nutrients.  Cultivated  fields  ap- 
proach the  borders  of  this  pond;  moreover,  it 
serves  as  a  watering  place  for  cattle,  creating  an 
additional  source  of  pollution.  It  can  be  assumed 
that  the  trophic  state  of  ponds  and  their  phyto- 
plankton composition  are  closely  related  to  their 
surroundings,  and  that  barriers  in  the  form  of  helo- 
phytes,  meadows,  shrubbery  etc.  may  effectively 
protect  these  reservoirs  from  excessively  high 
trophic  levels.  (Author's  abstract) 
W89-00252 


LIMNOCORRAL  EXPERIMENTS  IN  A  EU- 
TROPHIC  LAKE  -  EFFECTS  OF  FISH  ON  THE 
PLANKTONIC  AND  CHEMICAL  CONDI- 
TIONS, 

Direktoratet    for    Vilt    og    Ferskvannsfisk,     Aas 

(Norway).  Fish  Research  Div. 

A.  Langeland,  J.  I.  Koksvik,  Y.  Olsen,  and  H. 

Reinertsen. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol 

34,   No.    1,   p   51-65.    1987.   6   fig,   5   tab,   52   ref. 

Descriptors:  "Fish,  "Lakes,  "Limnology,  "Fish  es- 
tablishment, "Eutrophic  lakes,  "Cycling  nutrients, 
"Ecosystems,  "Limiting  nutrients,  Aquatic  habi- 
tats, Plankton.  Biomass,  Primary  productivity,  Op- 
tical properties,  Light  quality,  Daphnia,  Algae, 
Norway. 

An  experiment  was  performed  in  two  large  enclo- 
sures in  the  eutrophic  Lake  Haugatjern  in  Central 
Norway.  One  of  the  corrals  was  stocked  with 
whitefish  equivalent  to  near  700  kg/ha  while  the 
other  corral  developed  without  the  presence  of 
fish.  During  the  experimental  period  of  2  1/2 
months  in  the  summer  of  1980,  the  enclosures 
developed  differently;  higher  levels  of  particulate 
phosphorus,  phytoplankton  biomass,  phytoplank- 
ton production,  sedimented  carbon  and  rotifer  bio- 
mass were  found  in  the  fish  corral,  while  the  water 
transparency  and  pH  were  higher  in  the  corral 
without  fish.  Higher  mean  biomass  of  cladocerans 
and  copepods  as  well  as  larger  individuals  of 
Daphnia  galeata  were  recorded  in  the  corral  with- 
out fish.  This  indicated  a  higher  availability  of 
phosphorus,  the  limiting  nutrient  for  algal  growth, 
in  the  corral  with  fish.  The  lake  was  treated  with 


Lakes — Group  2H 

rotenone  in  the  autumn  of  1980.  A  comparison  of 
the  physical,  chemical  and  hiotic  conditions  in  the 
lake  during  ihe  pre  and  post  years,  yielded  similar 
conclusions  as  those  drawn  from  the  enclosure- 
experiments.  (Author's  abstract) 
W89-00253 


SORPTION  PROPERTIES  OF  BOTTOM  SEDI- 
MENTS OF  SZCZYTNO  MALE  AND  LETOWO 
LAKES, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

J.  Trojanowski. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol 

34,  No.  2,  p  149-161,   1987.   11   fig,   1   tab,   16  ref. 

Descriptors:  "Sorption,  "Sediments,  "Szczytno 
Male  Lake,  "Letowo  Lake,  "Limnology,  "Poland, 
"Cycling  nutrients,  "Water  chemistry.  Correlation 
analysis,  Magnesium,  Chlorides,  Iron,  Aluminum, 
Sulfates,  Hydrogen  ion  concentration,  Decompos- 
ing organic  matter.  Anions,  Lakes. 

The  content  of  exchangeable  phosphorus  in 
bottom  sediments  of  Szczytno  Male  and  Letowo 
lakes  depends  on  the  concentrations  of  organic 
matter,  phosphate  phosphorus,  iron  and  aluminum 
in  these  sediments.  The  coefficients  of  correlation 
between  the  contents  of  exchange  phosphorus  and 
of  the  above-mentioned  components  of  bottom 
sediments  are  very  high,  amounting  to  0.92-0.98. 
For  bottom  sediments  with  a  calcium  carbonate 
content  not  exceeding  2%,  the  total  exchange  ca- 
pacity with  respect  to  phosphate  anions  was  deter- 
mined. A  change  in  water  pH  within  the  range  of 
5.0-9.0  alters  the  desorption  of  Ca(  +  2),  Mg(  +  2), 
Fe(  +  2),  Cl(-)  and  S04(-2)  ions  from  bottom  sedi- 
ments to  water.  The  release  of  cations  from  bottom 
sediments  is  particularly  sensitive  to  these  changes, 
whereas  the  desorption  of  anions  is  less  dependent 
on  pH  of  the  environment.  (See  W89-00237  thru 
W89-00241  and  W89-00252)  (Author's  abstract) 
W89-00256 


CHANGES  IN  CHLOROPHYLL  CONTENTS 
OF  SWIETOKRZYSKIE  LAKE  PHYTOPLANK- 
TON, AS  RELATED  TO  QUALITATIVE  AND 
QUANTITATIVE  FLUCTUATIONS  OF  PHY- 
TOPLANKTON DENSITY  AND  OF  THE  PHYS- 
ICOCHEMICAL  CONDITIONS  IN  THIS  LAKE 
IN  SUMMER  1979, 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Dept. 
of  Hydrobiology. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00257 


QUALITATIVE  AND  QUANTITATIVE 

CHANGES  IN  PHYTOPLANKTON  ON  THE 
BACKGROUND  OF  PHYSICOCHEMICAL 
CHANGES  IN  THE  WATER  OF  SWIETOKR- 
ZYSKIE LAKE  IN  THE  YEARS  1977-1979, 
Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Dept. 
of  Hydrobiology. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00258 


DIFFERENTIATION  OF  THE  PHYSICAL  AND 
CHEMICAL  PROPERTIES  OF  BOTTOM  SEDI- 
MENTS IN  PHYTOCENOSES  OF  MYRIO- 
PHYLLETUM  VERTICILLATI  SOO  1927,  PO- 
TAMOGETONETUM  NATANTIS  SOO  1927 
AND  HYDROCHARITETUM  MORSUS-RANAE 
LANGENDONCK  1935  ASSOCIATIONS, 
Warsaw  Univ.  (Poland).  Dept  .of  Phytogeo- 
graphy. 

H.  Tomaszewicz. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
34,  No.  2,  p  215-230,  1987.  4  tab,  37  ref. 

Descriptors:  "Phytocenoses,  "Eutrophic  lakes, 
"Sediments,  "Limnology.  "Aquatic  habitats, 
"Wronki  Lake,  "Poland,  Aquatic  plants.  Spatial 
distribution.  Physical  properties.  Chemical  proper- 
ties, Lakes,  Vertical  distribution,  Spatial  distribu- 
tion. 

The  vertical  and  horizontal  differentiation  of  lake- 
bottom  sediments  was  studied  with  respect  to  their 
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ph\sicul  and  chemical  properties,  to  a  1-m  depth, 
in  phytocenoses  of  three  aquatic  associations.  The 
three  associations  were  immediately  adjacent  to 
each  other  and  developing  under  seemingly  very 
similar  habitat  conditions.  The  lake  studied 
(Wronki  Lake,  Poland)  was  at  the  final  stage  of 
plant  overgrowth,  with  the  bottom  covered  by  a 
thick  layer  of  organic  sediments.  There  were  very 
big  differences  between  sediments  in  terms  of  the 
vertical  distribution  of  the  major  Physicochemical 
parameters.  The  analogous  strata  within  the  differ- 
ent phytocensus  differed  in  the  contents  of  various 
components.  It  was  found  that  the  physical  proper- 
ties of  the  substrate  are  one  of  the  essential  causes 
of  the  differences  in  aquatic  vegetation  within  this 
small  area.  (Author's  abstract) 
W89-00259 


STATISTICAL  CONSIDERATIONS  ASSOCIAT- 
ED WITH  THE  USE  OF  THE  HETEROTRO- 
PHIC ACTIVITY  METHOD  FOR  ESTIMATING 
V  SUB  MAX  AND  K'  FOR  AQUATIC  ENVI- 
RONMENTS, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-00280 


PCB-RESISTANT  DIATOMS  IN  THE  HUDSON 
RIVER  ESTUARY, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00284 


W89-00287 


HABITAT  SUITABILITY  AND  FISH  PRODUC- 
TION: A  MODEL  EVALUATION  FOR  ROCK 
BASS  IN  TWO  VIRGINIA  STREAMS, 

Virginia    Cooperative    Wildlife    Research    Unit, 

Blacksburg. 

P.  Pajak,  and  R.  J.  Neves. 

Transactions  of  the   American   Fisheries  Society 

TAFSAI,  Vol.  116,  No.  6,  p  839-850,  November 

1987.  1  fig,  5  tab,  49  ref. 

Descriptors:  "Habitats,  *Bass,  *Model  studies, 
Streams,  Virginia,  Biomass,  Population  dynamics, 
Seasonal  variation,  Fish  migration.  Temporal  vari- 
ation. 


EFFECT  OF  DRAINAGE  BASIN  ON  HEAVY 
METAL  CONCENTRATIONS  IN  STREAM 
WATERS  IN  THE  NIEPOLOMICE  FOREST, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00260 


FACTORS  FORMING  THE  LEVEL  AND  DY- 
NAMICS OF  NUTRIENT  RUNOFF  FROM  AN 
AGRICULTURAL  WATERSHED, 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00261 


CHLOROPHYLL  RELATIONSHIPS  IN 
LETOWO  AND  SZCZYTNO  MALE  LAKES, 
WITH  TROUT  CAGE  CULTURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

J.  Trojanowski,  H.  Ratajczyk,  C.  Trojanowska, 

and  K.  Korzeniewski. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

34,  No.  3,  p  297-308,   1987.  6  fig,   1   tab,   19  ref. 

Descriptors:  "Trout,  'Chlorophyll  a,  "Limnology, 
"Optical  properties,  "Aquaculture,  "Eutrophica- 
tion,  "Phosphorus,  Transparency,  Vertical  distri- 
bution, Poland,  Correlation  analysis,  Seasonal  vari- 
ation, Szczytno  Male  Lake,  Letowo  Lake,  Aquatic 
habitats,  Lakes. 

In  years  1981-1983,  in  two  lakes  with  trout  cage 
culture  (Letouro  and  Szczytno  Male  Lakes, 
Poland)  determination  was  made  of  chlorophyll  a 
contents  in  vertical  profile  of  lakes  as  a  function  of 
lime,  in  relation  to  water  transparency  and  total 
phosphorus  concentration.  The  average  maximal 
chlorophyll  a  contents  in  summer  fluctuated 
around  the  level  of  about  20  mg/cu  m.  Waters  in 
the  region  of  culture  cages  were  richest  in  chloro- 
phyll. In  general,  Szczytno  Male  Lake  exhibited 
somewhat  lower  chlorophyll  a  levels  than  Letowo 
Lake  Statistical  analysis  testified  to  a  very  strong, 
significant  correlation  between  chlorophyll  a  and 
total  phosphorus  concentrations.  Moreover,  the 
chlorophyll  content  in  summer  was  correlated 
with  total  phosphorus  level  in  spring.  (See  also 
W89-00237  thru  W89-00241  and  W89-00256)  (Au- 
thor's abstract) 
W89-00262 


CHERNOBYL  134CS,  137CS,  AND  210PB  IN 
HIGH  MOUNTAIN  LAKE  SEDIMENT:  MEAS- 
UREMENTS AND  MODELING  OF  MIXING 
PROCESS, 

Universite  Scientifique  et   Mcdicale  de  Grenoble 
(France).  Lab  de  Spectromctrie  Physique. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-00271 


WOUND  FIBERGLASS  DEPTH  FILTERS  AS  A 

I  I  ss     EXPENSIVE    APPROACH    FOR    THE 

CONCENTRATION      OF      VIRUSES      FROM 

WATER, 

Inttitut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

For  primary  bibliographic  entry  see  Field  5A. 

W 89-00279 


SPARTINA  ALTERNIFLORA  DIE-BACK  IN 
LOUISIANA:  TIME-COURSE  INVESTIGA- 
TION OF  SOIL  WATERLOGGING  EFFECTS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

I.  A.  Mendelssohn,  and  K.  L.  McKee. 

Journal  of  Ecology  JECOAB,  Vol.  76,  No.  2,  p 

509-521,  June  1988.  4  fig,  3  tab,  39  ref. 

Descriptors:  "Salt  marshes,  "Water  pollution  ef- 
fects, "Aquatic  plants,  "Grasses,  "Louisiana,  "Wa- 
terlogging, Marshes,  Sulfides,  Soil  chemistry,  Hy- 
drogen ion  concentration,  Saline  soils,  Soil  envi- 
ronment. 

Transplantation  of  streamside  Spartina  alterniflora 
swards  into  the  more  waterlogged  and  less  produc- 
tive inland  marsh  caused  rapid  decreases  in  soil 
redox  potential  and  increases  in  interstitial  water 
sulfide  and  NH4  concentrations  and  root  alcohol 
dehydrogenase  activity.  One  year  later,  standing 
crops  in  these  transplanted  swards  were  signifi- 
cantly reduced  compared  to  their  streamside  con- 
trols. Reciprocal  transplantation  from  inland  to 
streamside  resulted  in  the  amelioration  of  the  detri- 
mental conditions  associated  with  the  waterlogged 
inland  marsh  and  in  an  increase  in  standing  crop  to 
levels  equivalent  to  streamside  controls.  Soil  salini- 
ty and  pH  were  not  significant  factors  in  causing 
reduced  growth  of  S.  alterniflora.  Sulfide  toxicity, 
in  combination  with  extended  periods  of  anaerobic 
metabolism  in  the  roots,  appeared  to  be  a  major 
factor  associated  with  reduced  growth  of  S.  alter- 
niflora and  may  be  a  cause  of  dieback  in  these 
marshes.  (Author's  abstract) 
W89-00286 


EXPERIMENTAL  STUDIES  ON  THE  RESIL- 
IENCY OF  FLOATING  TYPHA  MATS  IN  A 
FRESHWATER  MARSH, 

New  Brunswick  Univ.,  Fredericton.  Fire  Science 

Centre. 

B.  O.  Krusi,  and  R.  W  Wein. 

Journal  of  Ecology  JECOAB,  Vol.  76,  No.  1,  p  60- 

72.  March  1988.  7  fig,  1  tab,  23  ref. 

Descriptors:  "Marshes.  "Typha,  "Aquatic  plants, 
"Marsh  plants,  Marsh  management,  Fire,  Water 
level,  Population  dynamics,  Seasonal  variation, 
Flooding,  Drainage,  Bay  of  Fundy,  Incineration. 

The  phenology  of  Typha  in  floating  mats,  follow- 
ing drainage  or  seasonal  burning  or  both,  in 
marshes  where  water  level  can  be  controlled,  near 
the  Bay  of  Fundy  (New  Brunswick,  Canada),  was 
explored.  On  both  drained  and  flooded  areas,  four 
burning  treatments  (spring,  summer,  autumn  and 
no  burning)  were  superimposed  in  1981.  The  fires 
were  more  intense  than  would  occur  naturally,  to 
establish  resistance  to  change.  Drainage  and  subse- 
quent burning  in  summer  reduced  the  Typha  stand- 
ing crop,  by  the  end  of  the  vegetation  period 
following  the  treatments,  to  20%  of  that  in  the 
flooded,  unburned  treatment.  Typha  survived  the 
disturbance  and  no  major  shifts  in  species  composi- 
tion were  observed.  The  results  suggest  that  the 
Typha  floating  mat  is  resilient  and  will  recover 
quickly  from  the  range  of  drying  and  burning 
regimes  that  could  be  imposed  under  the  normal 
climatic  conditions  of  the  Bay  of  Fundy  area.  It  is 
hypothesized  from  the  present  short-term  study 
that  these  flooded  areas  may  move  toward  bog-like 
conditions  in  the  absence  of  continued  and  severe 
human  disturbance.  (Author's  abstract) 


A  habitat  suitability  index  (HSI)  model  for  rock 
bass  Ambloplites  rupestris  was  developed  from 
available  suitability  curves  and  field  tested  by  com- 
paring HSI  and  habitat  units  with  seasonal  standing 
stock,  biomass,  and  production  of  rock  bass  in  two 
fourth-order  streams  in  Virginia.  Consistent  rank- 
ing between  HSI  and  mean  standing  stocks  for  the 
study  year  was  observed  only  for  250-m  stream 
sections,  the  largest  spatial  unit  of  comparison.  In 
contrast,  changes  in  HSI  explained  no  more  than 
22%  of  the  variability  in  mean  standing  stocks  in 
50-m  subsections  of  Back  Creek,  and  were  not 
significantly  correlated  with  standing  stocks  in 
Little  Walker  Creek.  Factors  that  apparently  con- 
tributed to  low  correlations  and  ranking  success 
included  geographically  homogeneous  habitat  and 
seasonal  fish  movements,  as  well  as  potentially 
important  variables  such  as  depth  and  cover  that 
are  not  features  of  the  tested  HSI  models.  Annual 
discharge  and  fish  distribution  data  further  suggest- 
ed that  physical  habitat  was  more  limiting  to  popu- 
lations of  rock  bass  in  the  fall,  not  during  the 
summer  low-flow  period  as  previously  assumed. 
Unmeasured  temporal  variability  in  the  environ- 
ment may  have  been  equally  important  in  limiting 
presumed  carrying  capacities  in  study  streams. 
Annual  production  for  rock  bass  was  nearly  identi- 
cal in  both  streams  and  averaged  1.04  g/sq  m/yr. 
This  similarity  in  annual  production  was  consistent 
with  the  habitat  homogeneity  implied  by  the 
narrow  range  of  observed  HSIs.  Validation  of  this 
HSI  model  and  similar  short-term  assessments  of 
habitat  quality  would  be  more  likely  if  study  sec- 
tions included  the  home  range  or  annual  habitat 
requirements  of  all  life  stages  of  the  target  species. 
Additional  quantitative  data  on  species-habitat  re- 
lationships and  systematic  evaluation  of  individual 
suitability  indices  should  also  improve  testing  of 
aggregate  HSI  models.  (Author's  abstract) 
W89-00294 


SUSCEPTIBILITY  OF  YOUNG-OF-THE-YEAR 
FISHES  TO  DOWNSTREAM  DISPLACEMENT 
BY  FLOODING, 

Oklahoma  Univ.,  Norman.  Dept.  of  Zoology. 
B.  C.  Harvey. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  116,  No.  6,  p  851-855,  November 
1987.  3  fig,  20  ref.  NSF  Grant  BSR-8501200. 

Descriptors:  "Flooding,  "Streamflow,  "Fish  migra- 
tion, Drift,  Streams,  Brier  Creek,  Fish  populations. 

The  downstream  displacement  of  young-of-the- 
year  fishes  (primarily  centrarchids  and  cyprinids  < 
25  mm  total  length,  TL)  was  examined  by  field 
sampling  of  drift  during  floods  and  by  an  experi- 
ment conducted  in  4.9-m-long  artificial  stream 
channel.  The  pattern  of  drift  during  a  June  1985 
flood  (stage  increase  of  3.2  m)  in  Brier  Creek, 
Oklahoma,  indicated  that  both  centrarchids  and 
cyprinids  smaller  than  10  mm  TL  were  extremely 
susceptible  to  downstream  displacement.  Drift 
rates  of  larger  fish  (10-25  mm)  during  both  the 
June  flood  and  a  smaller  flood  (stage  increase  of 
0.4  m)  in  July  1985  suggested  that  these  fish  were 
much  less  susceptible  to  displacement.  The  rapid 
decline  in  susceptibility  to  displacement  with  in- 
crease in  size  from  the  field  study  coincided  with 
results  obtained  in  the  artificial  channel.  These 
results  suggest  that  the  effects  of  floods  on  stream 
fish  communities  can  depend  on  small  differences 


44 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


in   the   timing   of  reproduction   and   of  flooding 

(Author's  abstract) 

W89-00295 


NUTRIENT  AND  LIGHT  LIMITATION  OF 
ALGAE  IN  TWO  NORTHERN  CALIFORNIA 
STREAMS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

W.  R.  Hill,  and  A.  W.  Knight. 

Journal  of  Phycology  JPYLAJ,  Vol.  24,  No.  2,  p 

125-132,  June  1988.  4  fig,  6  tab,  31  ref.  California 

State  Water  Resources  Research  Institute  Project 

CA-05-1985,  and  University  of  California  Water 

Resources  Center  Project  UCAL-WRC-W-651. 

Descriptors:  *Algae,  *Nutrients,  'Streams,  ♦Cali- 
fornia, "Light  penetration,  Limiting  factors,  Nitro- 
gen, Phosphorus,  Biomass,  Nitrates,  Algal  growth. 

Nutrient-diffusing  substrates  were  used  to  investi- 
gate nutrient  limitation  of  attached  algal  assem- 
blages in  a  shaded  stream  and  an  unshaded  stream 
in  northern  California.  Water  from  both  streams 
contained  low  levels  of  nitrogen  (<  14  micro- 
grams/L)  and  very  low  N:P  ratios  (<2).  After  31 
days  of  colonization  and  growth,  attached  algal 
biomass  on  nitrate-diffusing  substrates  was  signifi- 
cantly greater  than  on  control  substrates  in  the 
unshaded  stream.  Nitrate-diffusing  substrates  also 
supported  larger  numbers  of  grazing  insects  in  the 
unshaded  streams.  The  prostrate  diatoms  Ach- 
nanthes  Lanceolata  Breb.  and  Coconeis  placentula 
Ehr.  displayed  the  most  consistent  positive  re- 
sponses to  nitrate  enrichment.  Nutrient  enrichment 
did  not  increase  the  accumulation  of  algal  biomass 
in  the  shaded  stream,  but  algal  biomass  was  signifi- 
cantly greater  at  sites  located  under  openings  in 
the  tree  canopy,  implicating  light  as  a  limiting 
factor  in  this  stream.  Several  Navicula  and  Nitzs- 
chia  species,  and  one  unidentified  Gomphonema 
species,  were  positively  associated  with  higher 
light  levels  in  the  shaded  stream.  Shade  appears  to 
be  the  primary  factor  limiting  algal  growth  in  small 
northern  California  streams,  but  when  its  effect  is 
reduced  by  logging,  the  inherently  low  levels  of 
nitrogen  in  these  streams  can  become  limiting. 
(Author's  abstract) 
W89-00296 


PATTERNS  OF  EPIPELIC  ALGAL  DISTRIBU- 
TION  IN  AN   ACIDIC  ADIRONDACK   LAKE, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Biology. 

D.  A.  Roberts,  and  C.  W.  Boylen. 

Journal  of  Phycology  JPYLAJ.  Vol.  24,  No.  2,  p 

146-152,  June  1988.  5  fig,  1  tab,  36  ref. 

Descriptors:  *Algae,  "Acidic  waters,  "Lakes,  Dis- 
tribution patterns,  Adirondack  Park,  New  York, 
Diatoms,  Cyanophyta,  Bacteria,  Seasonal  varia- 
tion, Epilimnion. 

The  biovolume  and  species  composition  of  epipelic 
algae  along  sediment  depth  gradients  were  samples 
seasonally  in  an  acidic  oligotrophic  lake  in  the 
Adirondack  Park  in  New  York  State.  The  epipelic 
algal  community  of  Woods  Lake  (Herkimer  Co., 
NY)  was  dominated  by  diatoms  and  cyanobacteria. 
Distinct  depth  zonation  patterns  of  community 
composition  were  evident.  Total  algal  biovolume 
increased  with  depth  due  to  a  dense  cyanobacterial 
mat  on  the  sediments  in  deeper  water  (5-8  m).  This 
mat  was  dominated  by  a  single  species  of  cyano- 
bacteria, Hapalosiphon  pumilus  (Kutz)  Kirchner, 
which  accounted  for  the  late  summer  maximum  in 
total  biovolume  at  7  m.  The  shallower  (1-4  m) 
epipelic  communities  were  dominated  by  diatoms, 
which  showed  a  spring  maximum  in  total  biovo- 
lume and  were  dominated  by  Fragilaria  acidobion- 
tica  Charles,  navicula  tenuicephala  Hust.  and  N. 
subtilissima  CI.  (Author's  abstract) 
W89-00298 


ENDANGERED  WOUNDFIN  AND  WATER 
MANAGEMENT  IN  THE  VIRGIN  RIVER, 
UTAH,  ARIZONA,  NEVADA, 

Nevada   Univ.,    Las   Vegas.    Dept.   of  Biological 

Sciences. 

For   primary   bibliographic   entry   see   Field    6G. 


W89-00311 


UNIONID  (MOLLUSCA:BIVALVIA)  FAUNA 
OF  THE  SHENANGO  RIVER  IN  MERCER 
COUNTY,  PENNSYLVANIA, 

Pennsylvania      State     Univ.      Shenango      Valley 

Campus,  Sharon. 

For  primarv  bibliographic  entry  see  Field  5C. 

W89-00312 


PERIPHYTON,  BENTHIC  INVERTEBRATES 
AND  FISHES  AS  BIOLOGICAL  INDICATORS 
OF  WATER  QUALITY  IN  THE  EAST  BRANCH 
BRANDYWINE  CREEK, 

Pennsylvania  Dept.  of  Environmental  Resources, 

Norristown. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00314 


SOFT  BOTTOM  FAUNA  NEAR  THE  RIVER 
ELBE  ESTUARY  UNDER  THE  INFLUENCE 
OF  SEWAGE  SLUDGE.  I.  SEASONAL  VARIA- 
TION OF  SPECIES  NUMBER,  ABUNDANCE 
AND  BIOMASS  IN  RELATION  TO  SEDIMENT 
STRUCTURE  (DIE  WEICHBODENFAUNA 
VOR  DER  ELBEMUENDUNG  UNTER  DEM 
EINFLUSS  DER  KLAERSCHLAMMVERKLAP- 
PUNG.  I.  DIE  SAISONALE  VERAENDERUNG 
VON  ARTEN-  UND  INDIVIDUENZAHL 
SOWIE  BIOMASSE  UNTER  BERUECKSICHTI- 
GUNG  DER  SEDIMENTSTRUCKTUR), 
Zoologisches  Inst,  und  Museum,  Hamburg  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00316 


MICROHABITAT  USE  BY  AN  ASSEMBLAGE 
OF  CALIFORNIA  STREAM  FISHES:  DEVEL- 
OPING CRITERIA  FOR  INSTREAM  FLOW 
DETERMINATIONS, 

California    Univ.,    Davis.    Dept.   of  Wildlife   and 

Fisheries  Biology. 

For   primary   bibliographic   entry   see   Field    6D. 

W89-00319 


APPLICATION  AND  TESTING  OF  AN  INDEX 
OF  BIOTIC  INTEGRITY  IN  SMALL,  COOL- 
WATER  STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
P.  M.  Leonard,  and  D.  J.  Orth. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  115,  No.  3,  p  401-414,  May  1986.  3 
fig,  8  tab,  70  ref. 

Descriptors:  "Monitoring,  "Water  pollution  ef- 
fects, "Biotic  integrity,  "Water  quality,  "Biomoni- 
toring,  Indexes,  Streams,  Ecosystems,  Fish,  Habi- 
tats, Degradation. 

A  recently  proposed  index  of  biotic  integrity  (IBI), 
which  applies  features  of  indigenous  fish  communi- 
ties to  assess  watershed  and  stream  quality,  is  based 
on  the  assumption  that  community  features  change 
consistently  with  stream  degradation.  The  IBI  was 
modified  for  and  applied  to  small  coolwater 
streams  in  the  Appalachian  Plateau  region  of  West 
Virginia.  Changes  in  fish  community  variables  pro- 
posed for  the  IBI  were  tested  in  seven  similar 
streams  exhibiting  a  wide  range  of  stream  degrada- 
tion due  to  sewage,  mining,  and  urbanization.  A 
consistent  response  with  increasing  stream  degra- 
dation was  found  for  the  following  variables:  total 
number  of  species,  proportion  of  individuals  as 
creek  chubs  Semotilus  atromaculatus,  species  rich- 
ness and  composition  of  darters  (Percidae),  number 
of  fish  in  sample,  and  proportion  of  fish  with 
disease  or  anomalies.  Proportions  of  omnivores, 
insectivorous  cyprinids,  and  herbivore-detritivores 
yielding  inconsistent  results  due  to  confounding 
interactions  with  species  tolerance,  whereas  alter- 
native trophic  metrics,  the  proportions  of  specialist 
insectivores  and  generalist  feeders,  produced  con- 
sistent trends  with  increasing  stream  degradation. 
A  modified  IBI,  based  on  six  fish  community  at- 
tributes, exhibited  close  agreement  with  independ- 
ent rankings  of  stream  degradation  (Author's  ab- 
stract) 


W89-00323 


DOES  PH  AFFECT  FISH  SPECIES  RICHNESS 
WHEN  LAKE  AREA  IS  CONSIDERED, 

Fish   and    Wildlife    Service,    Kearneysville,    WV. 

Eastern  Energy  and  Land  Use  Team. 

P.  J.  Rago,  and  J.  G.  Wiener. 

Transactions   of  the   American   Fisheries   Society 

TAFSAI,  Vol.  115.  No.  3,  p  438-447,  May  1986.  2 

fig.  5  tab,  66  ref. 

Descriptors:  "Hydrogen  ion  concentration,  "Fish. 
"Lakes,  "Species  diversity,  "Acidic  water.  Popula- 
tion dynamics,  Statistical  methods,  Model  studies, 
Chemical  analysis. 

Numerous  surveys  have  shown  that  fish  species 
richness  (number  of  species)  is  positively  correlat- 
ed with  lake  pH.  However,  species  richness  of  fish 
communities  is  also  correlated  with  lake  size,  and 
low-pH  lakes  are  often  small.  Thus,  conclusions 
drawn  from  examination  of  fish  community  struc- 
ture relative  to  spatial  (among-lake)  variation  in 
pH  have  been  limited  by  uncertainties  regarding 
the  confounded  effects  of  lake  area.  Two  statistical 
methods  were  used  in  the  analysis  of  covariance 
and  a  nonparametric  blocked  comparison  test,  to 
remove  effects  of  lake  area  and  compare  fish  spe- 
cies richness  in  low-pH  and  high-pH  lakes.  Data 
from  six  previous  surveys  of  water  chemistry  and 
fish  communities  in  lakes  of  Ontario  and  northern 
Wisconsin  were  examined.  Lakes  with  low  pH  (< 
or=  6.0)  contained  significantly  fewer  fish  species 
than  lakes  with  high  pH  (>  6.0)  when  the  effect  of 
lake  area  was  considered.  A  simple  probabilistic 
model  showed  that  the  ability  to  detect  differences 
in  species  richness  is  low  when  lake  areas  and  the 
pool  of  potential  colonizing  species  are  small.  The 
blocked  comparison  test  was  recommended  for 
separating  the  effects  of  lake  area  and  pH  on 
species  richness  and  urge  critical  examination  of 
inferences  based  on  analyses  of  fish  communities  in 
small  lakes.  (Author's  abstract) 
W89-00324 


RELATIONS  BETWEEN  HABITAT  VARIA- 
BLES AND  CHANNEL  CATFISH  POPULA- 
TIONS IN  PRAIRIE  STREAMS, 

Oklahoma    Cooperative    Fishery    Research    Unit, 

Stillwater. 

W.  G.  Layher,  and  O.  E.  Maughan. 

Transactions  of  the  American   Fisheries   Society 

TAFSAI,  Vol.  114,  No.  6,  p  771-781,  November 

1985.  2  fig,  3  tab,  30  ref. 

Descriptors:  "Habitats,  "Catfish.  "Prairies, 
"Streams,  "Kansas,  Regression  analysis,  Runoff. 
Water  temperature,  Biomass,  Model  studies,  Statis- 
tical models,  Streamflow. 

Standing  stocks  (kg/ha)  of  channel  catfish  Icta- 
lurus  punctatus  were  graphed  against  19  abiotic 
variables  measured  for  Kansas  streams.  The  result- 
ing habitat  suitability  curve  for  each  variable  al- 
lowed fish  biomass  to  be  normalized  to  index 
values  (range,  0.0-1.0)  that  could  be  regressed  lin- 
early against  the  abiotic  variables.  Stepwise  multi- 
ple-regression techniques  isolated  three  variables 
(runoff,  fraction  of  stream  area  consisting  of  runs, 
and  water  temperature)  that  accounted  for  nearly 
half  the  variability  in  channel  catfish  biomass. 
When  the  regression  model  derived  from  Kansas 
data  was  applied  to  an  independent  data  set  from 
Oklahoma,  the  correlation  between  predicted  and 
observed  standing  stocks  was  highly  significant, 
though  low.  Assigning  suitability  index  values  to 
the  Oklahoma  data  set  from  the  habitat  suitability 
curves  developed  from  Kansas  data  resulted  in  a 
significant  model  with  more  (often  difficult)  varia- 
bles accounting  for  three-fourths  of  the  biomass 
variability.  The  regression  model  must  be  fit  sepa- 
rately to  each  data  set;  although  it  is  locally  useful, 
it  has  low  predictive  power  across  geographic- 
regions.  It  does  indicate  (a)  that  habitat  suitability 
curves  are  at  least  regionally  consistent,  and  (b) 
that  variations  in  stream  biomass  of  channel  catfish 
can  be  explained  largely  in  abiotic  terms.  (Author's 
abstract) 
W89-00325 
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PREDICTION  OF  RAINBOW  TROUT 
EMBRYO  SURVIVAL  IN  RELATION  TO 
GROUNDWATER  SEEPAGE  AND  PARTICLE 
SIZE  OF  SPAWNING  SUBSTRATES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

T.  K.  Sow  den,  and  G.  Power. 

Transactions  of  the   American   Fisheries   Society 

TAFSA1.  Vol.   114,  No.  6.  p  804-812,  November 

1985.   3  fig,  3  tab,   51   ref.   National  Science  and 

Engineering  Research  Council  Grant  A 1728. 

Descriptors:  *Trout,  *Embryos,  'Spawning, 
"Groundwater,  Strcambeds,  Stream  fisheries.  Dis- 
solved oxygen.  Model  studies,  Survival. 

Several  measures  of  the  size  composition  of  spawn- 
ing substrates  were  used  to  describe  the  survival  of 
prcemergent  embryos  of  rainbow  trout  Salmo 
gairdneri  in  a  groundwater-fed  streambed.  Survival 
was  not  significantly  related  (P  >  0.05)  to  the 
percentage  of  sediments  smaller  than  2.0  mm  in 
diameter,  the  geometric-mean  particle  size,  or 
fredle  indices  of  substrate  quality.  However,  sur- 
vival strongly  depended  on  the  mean  dissolved 
oxygen  content  and  velocity  of  groundwater  in 
redds.  Dissolved  oxygen  concentrations  were  not 
related  (P  >  0.051  to  measures  of  substrate  size 
composition,  ana  these  variables  accounted  for 
only  a  limited  proportion  of  the  variance  among 
redds  in  seepage  velocities.  These  factors  account 
for  the  lack  of  any  significant  association  between 
survival  and  substrate  size  composition.  The  find- 
ings imply  that  embryo  survival  models  based  on 
substrate  size  composition  may  not  be  entirely 
suitable  for  assessing  the  quality  of  spawning  beds 
in  groundwater-fed  streams.  (Author's  abstract) 
W89-O0326 


DIURNAL  DISTRIBUTION  AND  BEHAVIOR- 
AL RESPONSES  OF  FISHES  TO  EXTREME 
HYPOXIA  IN  AN  AMAZON  FLOODPLAIN 
LAKE, 

Hamburg  Univ    (Germany,  F.R.)    Inst,  fuer  Hy- 
drobiologie  und  Fischcreiwissenschaft. 
U.  Saint-Paul,  and  G.  M.  Soares. 
Environmental  Biology  of  Fishes,  Vol.  20,  No.  2,  p 
91-104,  October  1987.  6  fig,  1  tab,  43  ref 

Descriptors:  'Diurnal  distribution,  *Fish  behavior, 
'Hypoxia,  'Lakes.  Respiration,  Oxygen,  Flood 
plains.  Fish.  Macrophytes,  Chara,  Aquatic  plants. 

Because  of  the  need  for  surface  access  for  aquatic 
surface  respiration  (ASR),  fish  density  increases 
were  demonstrated  for  the  open  water  of  a  flood- 
plain  lake  during  severe  hypoxia.  This  indicates  an 
02-induced  diurnal  pattern  of  horizontal  migra- 
tions between  the  zone  of  macrophyte  cover  and 
open  water.  Supplemental  experimental  investiga- 
tions seem  to  suggest  that  species  such  as  chara- 
coids,  Colossoma  macropomum  and  Schizodon 
fasciatum,  deviate  from  this  pattern.  During  long 
periods  of  oxygen  depletion,  they  return  to  the 
region  of  macrophyte  growth  and  survive  there 
without  displaying  the  usual  kind  of  ASR.  Mortali- 
ly  studies  in  net  cages  exposed  in  natural  water 
bodies  confirmed  that  only  these  two  species  are 
able  to  survive  severe  hypoxia  beneath  macrophyte 
cover  The  possibility  of  an  02-input  through  the 
root  system  Of  plants  is  discussed.  The  02-conccn- 
tration  has  a  significant  influence  on  the  locomo- 
tor)' behavior  and  the  frequency  of  opercular 
movement  in  characoids.  There  is  significantly  less 
locomotory  activity  beneath  the  macrophytes 
during  periods  of  oxygen  depletion  among  those 
species  not  forced  to  migrate  than  among  those  in 
the  open  water  regions,  where  normal  ASR  behav- 
ior is  possible.  (Author's  abstract) 
W89-00331 


MICROBIAI.LY  MEDIATED  MN(II)  OXIDA- 
TION IN  AN  OLIGOTROPHY  ARCTIC  LAKE, 
Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
C.  G  Johnston,  and  G.  W.  Kipphut 
Applied  and  Environmental  Microbiology 
A.EMIDF,  Vol.  54.  No.  6,  p  1440-1445,  June  1988. 
2  fig,  4  tab,  20  ref.  NSF  grant  DPP8320544. 

Descriptors.  'Manganese.  "Oxidation,  'Microbial 
degradation,  'Oligotrophy  lakes,  'Arctic,  Cycling 
nutrients.  Poisons,  A/ide.  Limnology,  Todik  Lake, 
Lakes,  Sodium  azide,   Seasonal   variation.   Alaska 


Rates  of  oxidation  of  Mn(II)  were  measured  by  an 
in  situ  incubation  technique  in  the  water  column  of 
Toolik  Lake,  Alaska.  Measured  rates  were  lower 
than  those  observed  in  other  aquatic  systems  but 
were  sufficient  to  oxidize  all  Mn(ll)  in  the  lake 
within  a  3-month  period.  Measured  rates  compared 
favorably  with  rates  estimated  from  a  previous 
study  of  the  geochemical  cycling  of  Mn  in  Toolik 
Lake.  The  Mn(II)  oxidation  was  largely  microbial- 
ly  mediated,  as  indicated  by  inhibition  of  oxidation 
rates  by  sodium  azide.  Azide  had  been  previously 
demonstrated  to  be  a  suitable  microbial  poison  for 
studying  Mn(II)  oxidation  in  seawater.  This  study 
demonstrates  that  azide  is  also  a  suitable  poison  for 
freshwaters  and  that  it  inhibits  microbial  but  not 
abiotic  oxidation  of  Mn(II).  Manganese(II)  oxida- 
tion rates  were  similar  during  cold,  under-ice  con- 
ditions in  early  spring  and  during  warmer  summer 
conditions.  This  observation  suggests  that  Mn(II) 
concentration,  rather  than  temperature  or  oxygen 
concentration,  is  the  most  important  factor  regulat- 
ing Mn(II)  oxidation  rates  in  Toolik  Lake.  (Au- 
thor's abstract) 
W89-00335 


PHOTOEXCRETION  AND  FATE  OF  GLYCO- 
LATE  IN  A  HOT  SPRING  CYANOBACTERIAL 
MAT, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

M.  M.  Bateson,  and  D.  M.  Ward. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  7,  p  1738-1743,  July  1988. 
4  fig,   4  tab,    33   ref.   NSF   Grant   BSR-83 15279. 

Descriptors:  'Hot  springs,  'Food  chains,  'Cyano- 
phyta,  'Glycolate,  'Photosynthetic  bacteria,  'Mi- 
crobiological studies,  Microorganisms,  Photosyn- 
thesis, Metabolism,  Yellowstone  National  Park, 
Heterotrophic  microorganisms,  Cycling  nutrients, 
Carbon  cycle,  Carbon  radioisotopes,  Radioactive 
tracers,  Photoexcretion,  Alkaline  water,  Oxygen 
supersaturation. 

Photosynthesis  by  Synechococcus  lividus,  the  sole 
oxygenic  phototroph  inhabiting  the  surface  of  the 
55  C  cyanobacterial  mat  in  Mushroom  Spring, 
Yellowstone  National  Park,  causes  superoxic  and 
alkaline  conditions  which  promote  glycolate  pho- 
toexcretion. At  02  concentrations  characteristic  of 
the  top  2  mm  of  mat  during  the  day,  up  to  11.8% 
of  NaH(14C)03  fixed  in  light  was  excreted,  and 
glycolate  accounted  for  up  to  58%  of  the  excreted 
photosynthate.  Glycolate  was  neither  incorporated 
nor  metabolized  by  S.  lividus,  but  it  was  incorpo- 
rated by  filamentous  microorganisms  in  the  mat. 
Incubation  of  mat  samples  with  NaH(14C)03  re- 
sulted in  labeling  of  both  S.  lividus  and  filaments, 
but  the  addition  of  nonradioactive  glycolate  in- 
creased the  level  of  14C  in  the  aqueous  phase  and 
decreased  the  extent  of  labeling  of  filaments.  This 
suggests  that  cross-feeding  of  glycolate  from  S. 
lividus  to  filamentous  heterotrophs  occurs  and  that 
underestimation  of  the  extent  of  photoexcretion  is 
probable.  (Author's  abstract) 
W89-00342 


MICROBIAL  DEGRADATION  OF  XENOBIO- 
TIC,  AROMATIC  POLLUTANTS  IN  HUMIC 
WATER, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00344 


EFFECTS  OF  TEMPERATURE  AND  STREAM- 
FLOW  ON  TIME  AND  DURATION  OF 
SPAWNING  BY  SMALLMOUTH  BASS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
R.  J.  Graham,  and  D.  J.  Orth. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  115,  No.  5,  p  693-702,  September 
1986.  2  fig,  5  tab,  23  ref. 

Descriptors:  'Instream  flow,  'Water  temperature, 
'Strcamflow,  'Spawning,  'Bass,  New  River,  Vir- 
ginia, West  Virginia,  Flooding,  Seasonal  variation, 
Ecology,  Temporal  distribution,  Discriminant 
functions.  Dam  effects,  Temperature  effects,  Pre- 
diction. 


The  influences  of  eight  water  temperature  and 
three  discharge  variables  on  the  time  and  duration 
of  spawning  by  smallmouth  bass  Micropterus  dolo- 
mieui  were  evaluated  in  three  mainstem  sections 
and  two  tributaries  of  the  New  River  in  Virginia 
and  West  Virginia.  Stepwise  discriminant  analysis 
was  used  to  assess  the  relative  importance  of  each 
variable  in  distinguishing  between  days  when 
spawning  did  and  did  not  occur.  Spawning  oc- 
curred from  late  April  through  mid-July  at  mean 
daily  water  temperatures  ranging  from  12.5  to  23.5 
C.  Frequency  distributions  of  spawning  dates  were 
nearly  identical  among  study  sites,  as  was  the 
timing  of  hydrologic  events.  Spawning  activities 
were  interrupted  by  flooding  in  June  and  resumed 
when  water  levels  were  receding.  Mean  daily 
water  temperature  explained  most  of  the  variation 
among  groups  of  daily  stream  conditions  related  to 
spawning  activities.  Discriminant  functions  devel- 
oped from  three  temperature  variables  and  one 
discharge  variable  correctly  classified  72%  of  the 
days  on  which  spawning  did  and  did  not  occur. 
The  functions  should  be  useful  in  predicting  small- 
mouth  bass  spawning  times  in  other  streams.  (Au- 
thor's abstract) 
W89-00373 


EFFECTS  OF  STREAM  CLEANING  ON  JUVE- 
NILE COHO  SALMON  AND  DOLLY  VARDEN 
IN  SOUTHEAST  ALASKA, 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  College,  AK.  Inst,  of  Northern  Forestry. 
C.  A.  Dolloff. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI.  Vol.  115,  No.  5,  p  743-755,  September 
1986.  9  fig,  4  tab,  26  ref. 

Descriptors:  'Lotic  environment,  'Fish  migration, 
'Streams,  'Salmon,  'Dolly  Varden,  'Ecological 
effects,  Fish  populations,  Population  density,  Log- 
ging, Debris,  Alaska,  Population  dynamics,  Aquat- 
ic habitats. 

The  effects  are  described  of  selective  removal  of 
woody  debris  on  populations  of  juvenile  coho 
salmon  Oncorhynchus  kisutch  and  Dolly  Varden 
Salvelinus  malma  in  two  small  streams  on  Prince  of 
Wales  Island,  Alaska,  during  the  summers  of  1979- 
1981.  These  streams  contained  debris  left  when 
surrounding  forests  were  clear-cut  in  the  late 
1960s.  Debris  smaller  than  60  mm  in  diameter  and 
larger  debris  not  embedded  in  the  stream  channel 
were  manually  removed  from  half  of  the  study 
reach  on  each  stream  in  1979  by  state-of-the-art 
techniques.  Immigration  and  emigration  of  fish 
from  the  study  sections  and  intrastream  move- 
ments were  very  limited  after  an  initial  period  of 
population  adjustment  in  the  spring  regardless  of 
treatment.  Population  densities  and  production  of 
both  species  were  typically  higher  in  sections 
where  debris  accumulations  had  not  been  re- 
moved. Production  of  age-0+  and  age-l  +  coho 
salmon  and  age-l  +  and  age-2+  Dolly  Varden 
during  the  June-September  period  ranged  from 
0.70  to  2.22  g/sq  m  in  the  cleaned  sections  and 
from  0.84  to  2.10  g/sq  m  in  the  uncleaned  sections. 
Carrying  capacities  for  both  species  were  lower  in 
cleaned  sections  despite  the  use  of  selective  tech- 
niques for  removing  woody  debris.  (Author's  ab- 
stract) 
W89-00374 


FEEDING  OF  A  FRESHWATER  FLAGELLATE, 
BODO  SALTANS,   ON   DIVERSE   BACTERIA, 

Southampton  Univ.  (England).  Dept.  of  Biology. 
G.  C.  Mitchell,  J.  H.  Baker,  and  M.  A.  Sleigh. 
Journal  of  Protozoology  JPROAR,  Vol.  35,  No.  2, 
p  219-222,  1988.  2  fig,  2  tab,  22  ref. 

Descriptors:  'Flagellates,  'Bacteria,  'Food  habits, 
Streams,  Protozoa,  Microbiological  studies,  Chalk 
streams.  Animal  behavior,  Migration. 

Bodo  saltans  was  isolated  from  a  chalk  stream  and 
fed  with  pure  cultures  of  seven  bacteria  obtained 
from  the  same  river.  The  flagellates  were  allowed 
to  migrate  into  suspensions  of  either  of  two  bacte- 
rial species  in  a  T-maze  at  20-22  C.  There  was  a 
significant  difference  (P  <0.01)  between  the  num- 
bers of  flagellates  which  migrated  into  suspensions 
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of  different  bacteria,  which  were  subsequently  ar- 
ranged in  an  order  of  'attractiveness'  to  the  flagel- 
late. Bodo  saltans  grew  successfully  in  monoxenic 
suspensions  of  all  seven  bacterial  strains,  but  more 
rapid  growth  occurred  with  non-flagellated  than 
with  flagellated  bacteria;  this  may  be  because  while 
feeding,  B.  saltans  tends  to  associate  with  surfaces 
where  non-flagellated  bacteria  may  also  congre- 
gate. The  efficiency  with  which  B.  saltans  is  able 
to  utilize  different  bacteria  may  be  influenced  by 
the  motility  or  secretory  activities  of  the  bacteria. 
There  was  no  incontrovertible  evidence  that  B. 
saltans  responds  to  specific  bacterial  attractants. 
(Author's  abstract) 
W89-00381 


FEEDING  AND  SWIMMING  BEHAVIOR  IN 
GRAZING  MICROZOOPLANKTON, 

Pace  Univ.,  Pleasantville,  NY. 
M.  Levandowsky,  J.  Klafter,  and  B.  S.  White. 
Journal  of  Protozoology  JPROAR,  Vol.  35,  No.  2, 
p  243-246,  1988.  1  tab,  24  ref. 

Descriptors:  'Animal  behavior,  *Swimming, 
'Zooplankton,  *Food  habits,  Microbiological  stud- 
ies, Model  studies,  Random-walk  model,  Mathe- 
matical models,  Turbulent  flow,  Chemosensory  re- 
sponses. 

A  random- walk  model  of  food-searching  behavior 
is  considered  for  the  microzooplankton.  It  is  sug- 
gested that  in  still  waters  a  random  walk  of  the 
conventional  sort,  modeled  by  a  Wiener  process,  is 
less  efficient  than  a  Levy  walk  (a  random  walk 
whose  excursions  follow  a  Levy  distribution)  with 
Levy  parameter  <  2.  For  Levy  parameter  <  1, 
however,  little  advantage  is  gained  by  further  re- 
duction. In  turbulent  water,  on  the  other  hand, 
dispersion  due  to  a  random  walk  is  dominated  by 
the  turbulent  diffusion  of  the  medium  so  that  the 
Levy  parameter  appears  to  be  less  important.  The 
effect  of  chemosensory  responses  is  considered.  It 
is  suggested  that  these  are  most  useful  in  still 
water,  whereas  in  turbulent  water  their  value 
would  be  less,  and  a  non-specific  filtering  behavior 
might  be  more  plausible.  (Author's  abstract) 
W89-00382 


DYNAMICS  OF  PROTISTAN  CARBON  AND 
NUTRIENT  CYCLING, 

Woods    Hole    Oceanographic     Institution,     MA. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2L 

W89-00383 


PHAGOTROPHIC  PHOTOTROPHS:  THE  EC- 
OLOGICAL SIGNIFICANCE  OF  MIXO- 
TROPHY, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Biological 

Sciences. 

M.  E.  Boraas,  K.  W.  Estep,  P.  W.  Johnson,  and  J. 

M.  Sieburth. 

Journal  of  Protozoology  JPROAR,  Vol.  35,  No  2 

p  249-252,  1988.  1  fig,  43  ref.  Sea  Grant  R1MW-32, 

EPA    Grant    R-810871-OL-O    and    NSF    Grants 

OCE-8121881  andOCE-8516614. 

Descriptors:  'Ecology,  'Mixotrophs,  *Food 
habits,  *Algae,  Photosynthesis,  Aquatic  environ- 
ment, Ecosystems,  Phagotroph,  Cycling  nutrients, 
Predation,  Trophic  level,  Trace  elements,  Vita- 
mins, Nutrients. 

Protists  that  both  photosynthesize  and  consume 
other  cells  (mixotrophs)  have  been  repeatedly  ob- 
served, both  in  culture  and  in  natural  samples. 
Despite  this,  little  is  known  of  their  ecological 
significance  in  aquatic  systems.  There  appear  to  be 
several  strong  advantages  for  phagotrophy  by  a 
photosynthetic  unicell.  The  phagotroph  can  obtain 
organic  carbon  for  energy  in  the  absence  of  light, 
both  below  the  photic  zone  and  at  night.  Minerals! 
especially  phosphorus  in  freshwaters  and  nitrogen 
in  the  sea,  can  be  obtained  in  a  concentrated  form. 
Some  phagotrophs  may  not  be  able  to  obtain  essen- 
tial trace  growth  factors,  e.g.  vitamins,  by  any 
other  means.  The  acquisition  of  nutrients  and 
growth  factors  may  be  particularly  important  in 
extreme  oligotrophy  environments.  Since  phago- 
trophy by  photosynthetic  organisms  has  many  ad- 


vantages, the  details  of  the  competitive  interactions 
between  mixotrophic  and  obligate  phototrophs 
should  prove  interesting.  The  recent  appreciation 
of  apochlorotic  protists  in  nutrient  cycling  and 
control  of  bacterial  and  protist  populations  makes 
the  elucidation  of  the  extent  of  algal  predation  an 
important  topic  for  future  research.  (Lantz-PTT) 
W89-00384 


HABITAT  USE  OF  TWO  DARTER  SPECIES  IN 
GLOVER  RIVER,  OKLAHOMA, 

Fish  and  Wildlife  Service,  Anchorage,  AK.  Alaska 

Regional  Office. 

R.  N.  Jones,  and  O.  E.  Maughan. 

Transactions  of  the  Kansas  Academy  of  Science, 

Vol.  90,  No.  3-4,  p  147-149,   1987.   1  tab,   14  ref. 

Descriptors:  'Aquatic  habitats,  'Glover  River, 
'Darters,  'Oklahoma,  Logperch,  Channel  darters. 
Water  depth,  Flow  velocity,  Population  density, 
Fish,  Substrates,  River  beds,  Riffles,  Pools,  Season- 
al variation. 

Darters  were  collected  by  electroshocking  a 
known  area  on  a  quarterly  basis  from  1978  to  1980. 
Logperch  were  captured  most  frequently  in  pools, 
although  they  were  occasionally  taken  in  deeper 
riffles  and  runs  in  spring.  Captures  were  made  at 
depths  of  17  to  106  cm  but  fish  occurred  most 
frequently  at  depths  >  or  =  40  cm.  Relative 
density  was  highest  at  depths  >  or  =  80  cm. 
Captures  occurred  in  areas  where  velocities  were  0 
to  59  cm/sec  but  were  most  frequent  where  veloci- 
ties <  or  =  19  cm/sec.  A  wide  range  of  substrates 
were  present  at  capture  location  but  most  occurred 
over  rubble-boulder,  boulder,  and  boulder-bed- 
rock. Channel  darters  tended  to  be  most  common 
in  pools  and  deep  runs,  but  were  also  regularly 
taken  in  riffles  in  spring.  Captures  were  at  depths 
of  5  to  90  cm;  relative  densities  were  generally 
higher  at  depths  of  20  to  79  cm.  Water  velocities  at 
capture  locations  were  0  to  73  cm/sec  but  they 
occurred  most  frequently  in  water  velocities  of  20 
to  59  cm/sec.  Channel  darters  occurred  over  many 
substrates  but  most  often  over  sand-gravel,  gravel, 
gravel-rubble,  and  bedrock.  Relative  densities 
were  highest  over  gravel  substrates.  Habitat  use  by 
these  two  species  in  Glover  River  was  the  same  as 
has  been  reported  for  other  streams.  (Lantz-PTT) 
W89-00396 


MACROINVERTEBRATE    POPULATIONS    IN 
A  THERMALLY  IMPACTED  RESERVOIR, 

Daily  Analytical  Lab.,  Peoria,  IL. 

For  primary  bibliographic  entry  see  Field  5C 

W89-00397 


PIONEER  COLONIZATION  AND  INTERAC- 
TION OF  PHOTOSYNTHETIC  AND  HETERO- 
TROPHIC MICROORGANISMS  ON  AN  ARTI- 
FICIAL SUBSTRATE  OF  POLYURETHANE 
FOAM  IN  E.  J.  BECK  LAKE,  ILLINOIS, 
Northeastern  Illinois  Univ.,  Chicago.  Dept.  of  Bi- 
ology. 

R.  Piekarczyk,  and  E.  McArdle. 
Transactions  of  the  Illinois  Academy  of  Science 
TISAAH,  Vol.  78,  No.  1  and  2,  p  81-86,  1985    2 
fig,  1  tab,  18  ref. 

Descriptors:  'Microorganisms,  'Artificial  sub- 
strates, ,  *E.  J.  Beck  Lake,  'Colonization,  Ecosys- 
tems, Illinois,  Algae,  Photosynthesis,  Species  di- 
versity, Biological  studies.  Protozoa,  Heterotrophs, 
Ecology. 

The  accrual  of  pioneer  microbial  inhabitants  on  an 
artificial  substrate  of  polyurethane  foam  in  E.  J. 
Beck  Lake  during  a  22-day  sampling  period  was  an 
approximately  linear  event.  Compared  to  the  fast 
and  sometimes  fluctuating  arrival  of  photosynthet- 
ic algae,  the  colonization  by  protozoa  was  slow 
and  steady.  However,  there  was  greater  diversity 
for  the  photosynthetic  algae  than  for  the  heterotro- 
phic protozoa.  Artificial  substrates  harvested 
toward  the  end  of  the  sampling  period  yielded 
more  phylogenetically  advanced  organisms  and 
perhaps  signified  a  transition  to  a  more  complex 
stage  in  the  colonization  sequence.  (Author's  ab- 
stract) 
W89-00398 


EFFECT  OF  PH  AND  TOTAL  ION  CONCEN- 
TRATION ON  GROWTH  RATE  OF  CHIRONO- 
MUS  NR.  MATURUS  LARVAE  (DIPTERA: 
CHIRONOMIDAE)  FROM  AN  ACID  STRIP- 
MINE  LAKE, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5C 
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EFFECTS  OF  SEASON  AND  SUBSTRATE  ON 
AVAILABILITY  OF  DRIFT  FOR  FISH  IN  A 
SMALL  WARMWATER  STREAM, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 
Ecology,  Ethology  and  Evolution. 
P.  L.  Angermeier,  and  P.  C.  Carlson. 
Transactions  of  the  Illinois  Academy  of  Science 
TISAAH,  Vol.  78,  No.  3  and  4,  p  199-206,  1985   2 
fig,  31  ref. 

Descriptors:  'Seasonal  variation,  'Substrates, 
'Fish,  'Aquatic  drift,  'Streams,  Water  tempera- 
ture, Jordan  Creek,  Aquatic  insects,  Larvae,  Inver- 
tebrates, Larvae,  Silt,  Streambeds,  Sand,  Stream 
improvement,  Illinois,  Crustaceans,  Species  diver- 
sity. 

Midday  drift  samples  were  collected  through 
summer  and  autumn  from  two  reaches  of  Jordan 
Creek,  a  second-order  stream  in  east-central  Illi- 
nois. The  two  study  reaches  differed  primarily  in 
gradient  and  substrate  characteristics,  with  silt- 
sand  predominating  in  the  low-gradient  reach,  and 
gravel-cobble  predominating  in  the  high-gradient 
reach.  Aquatic  insect  larvae,  especially  dipterans, 
were  the  most  abundant  invertebrates  in  samples 
from  the  gravel-cobble  reach,  but  were  uncommon 
in  drift  from  the  silt-sand  reach,  which  was  com- 
posed mostly  of  small  copepods  and  cladocerans. 
Invertebrate  abundance  and  size  declined  marked- 
ly through  the  summer  in  both  study  reaches,  then 
increased  through  autumn.  Insect  larvae  were  vir- 
tually absent  from  the  silt-sand  drift  in  October, 
but  were  always  present  in  drift  from  the  gravel- 
cobble  reach.  On  the  basis  of  invertebrate  size  and 
abundance,  the  gravel-cobble  reach  provided  a 
more  dependable  food  base  for  Jordan  Creek  fishes 
than  did  the  silt-sand  reach.  Stream  modifications 
that  alter  substrate  composition  may  increase  the 
severity  of  seasonal  food  shortages  for  fish,  and 
contribute  to  declining  diversities  in  stream  fish 
assemblages  of  the  Midwest.  (Author's  abstract) 
W89-00400 


LONG-TERM  ECOLOGICAL  RESEARCH  ON 
ILLINOIS  RIVERS, 

Illinois  State  Water  Survey,  Champaign.  Surface 

Water  Section. 

N.  G.  Bhowmik,  J.  R.  Adams,  R.  V.  Anderson,  R. 

A.  Cahill,  and  M.  Demissie. 

Transactions  of  the  Illinois  Academy  of  Science 

TISAAH,  Vol.  78,  No.  3  and  4,  p  247-261,  1985.  6 

fig,  14  ref.  NSF  Grant  BSR81-14563. 

Descriptors:  'Ecology,  'Illinois  River,  'Research, 
Management  planning,  Long-term  planning,  Eco- 
systems, Long-term  Ecological  Research,  Model 
studies.  Productivity,  Plankton,  Macrophytes, 
Stream  discharge.  Benthos. 

The  concepts  and  goals  of  the  Long-Term  Ecolog- 
ical Research  (LTER)  at  the  Illinois  River  sites. 
The  'Illinois  River'  or  'large  rivers'  sites  are  de- 
scribed with  regard  to  their  size,  diversity,  and 
dynamic  ecosystems.  THe  large  river  LTER 
project  includes  four  research  components:  (1)  suc- 
cession and  perturbation,  (2)  water  and  sediment 
fluxes,  (3)  biotic  system  structure,  and  (4)  ecosys- 
tem function.  The  research  focus  of  the  first  sever- 
al years  is  given  for  each  component.  Significant 
early  findings  are  also  described.  These  results  are 
being  used  to  develop  an  integrated  model  includ- 
ing a  hydrologic-hydraulic  component  and  a  bio- 
logical community  component.  The  high  produc- 
tivity of  these  large  rivers  is  described  in  terms  of 
plankton,  macrophytes,  and  benthic  organisms. 
(Author's  abstract) 
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DISTRIBUTION  OF  CHITINOLYTIC  BACTE- 
RIA IN  VARIOUS  AQUATIC  SYSTEMS:  A 
COMPARATIVE  STUDY, 

Trinity  Christian  Coll.,  Palos  Heights,  IL. 
S  A   Konings.  R.  J.  Wolff,  and  G.  D.  Van  Dyke. 
Transactions  of  the  Illinois  Academy  of  Science 
TISAAH.  Vol.  79,  No.  3  and  4.  p  283-287,  1986. 

Descriptors:  'Aquatic  bacteria,  *Aquatic  environ- 
ment. *Species  diversity.  'Chitin.  Ecosystems,  Dis- 
solved oxygen,  Organic  carbon,  Klebsiella.  Pro- 
teus, Serratia,  Pseudomonas,  Comparative  studies, 
Turbulence,  Metabolism.  Decomposing  organic 
matter. 

Chitin  is  a  natural,  abundant,  resistant  aminopoly- 
saccharide.  Samples  taken  from  nine  aquatic  eco- 
systems (five  lotic,  four  lentic,  all  in  Illinois)  indi- 
cate that  chitinolytic  bacteria  seem  to  be  most 
abundant  in  habitats  with  high  levels  of  dissolved 
oxygen,  high  levels  of  total  organic  carbon,  and 
agitation  of  the  water.  This  correlates  with  the 
high  levels  of  chitinolytic  bacteria  found  in  streams 
and  may  be  due  in  part  to  soil  humus  in  runoff. 
Bacteria  identified  as  chitinolytic  included  species 
of  Klebsiella,  Proteus,  Serratia,  and  Pseudomonas. 
Species  of  Klebsiella  and  Proteus  have  not  previ- 
ously been  recorded  as  chitinolytic.  (Author's  ab- 
stract) 
W  89-00402 


EXPERIENCES  OF  LONG-TERM  DESTRATI- 
FICATION  IN  A  WATER  SUPPLY  IMPOUND- 
MENT IN  CENTRAL  ILLINOIS, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

For   primary   bibliographic   entry   see   Field    5G. 
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DEVELOPMENT  OF  STREAMLINED  BOG  IS- 
LANDS IN  THE  CONTINENTAL  INTERIOR 
OF  NORTH  AMERICA, 

Minnesota  Univ.,  Minneapolis.  Limnological  Re- 
search Center. 
P.  H.  Glaser. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  19, 
No.  4,  p  402-413,  November  1987.  8  fig,  70  ref. 
Contracts:  NASA/NA55-28740,  DOE  DE-AC02- 
79EV,  DOE  DE-AC02-80EV 10-414,  NSF  Grants 
DEB-792214,  DPP-82-05700  and  DEB-8109901. 

Descriptors:  *Peat  bogs,  'Landforms,  *Surface 
runoff,  *Geomorphology,  *Wetlands,  *Bogs,  Mor- 
phology, Catchment  areas,  Geology,  Islands, 
Runoff,  Surface  water,  Vegetation  establishment. 

Boreal  peatlands  within  the  interior  of  North 
America  have  developed  vegetation  landforms  that 
simulate  the  shape  of  geologic  landforms,  such  as 
islands  and  river  channels.  The  genesis  and  devel- 
opment of  these  vegetation  landforms  can  be  in- 
ferred from  spatial  transitions  from  one  landform 
pattern  to  another  and  from  the  quantitative  analy- 
sis of  their  shapes  in  plain  view.  The  spatial  transi- 
tions indicate  that  the  bog  islands  develop  (1) 
downslopc  from  flow  obstructions  in  catchments 
that  have  irregular  relief  and  (2)  by  the  fragmenta- 
tion of  a  large  bog  (>  20  sq  km)  by  the  develop- 
ment of  water  tracks  in  catchments  that  are  nearly 
level.  The  dimensions  of  these  bog  islands  corre- 
spond to  a  lemniscate  loop  or  the  streamlined 
airfoil  that  minimizes  resistance  to  a  flowing  fluid. 
The  bog  islands,  therefore,  seem  to  be  equilibrium 
forms  that  represent  a  stable  adjustment  to  the 
alkalinity  and  volume  of  runoff  in  the  water  tracks. 
(Author's  abstract) 
W89-00434 


ECOHYDROLOGICAL  APPROACH  TO 
FLORAL  AND  VEGETATIONAL  PATTERNS 
IN  ARCTIC  LANDSCAPE  ECOLOGY, 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands) 

J.  G.  de  Molenaar. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  19, 
No.  4,  p  414-424,  November  1987.  5  fig,  1  tab,  48 
ref. 

Descriptors:  'Ecology,  *Hydrologic  Regime, 
•Vegetation  establishment,  *Artic  zone,  'Ecohy- 


drology.  Model  studies.  Plant  growth.  Topogra- 
phy, Greenland,  Moisture  gradient.  Ecosystems, 
Moisture  profiles. 

The  behavior  of  water  in  space  and  time,  governed 
by  initial  and  independent  state  factors  such  as 
climate  and  topography,  largely  controls  the  spa- 
tial patterning  of  primary  plant  species  and  vegeta- 
tion types.  The  ecologically  relevant  quantitative 
and  qualitative  characteristics  of  the  water  regime 
at  a  given  locality  depend  largely  on  its  position 
relative  to  its  hydrological  source-sink  system. 
These  characteristics  influence  plant  life  conditions 
within  the  site  directly  (e.g.,  moisture  supply)  and 
indirectly  (e.g.,  nutrient  supply,  pH).  This  complex 
of  relationships  is  contained  in  an  ecohydrological 
approach  developed  in  The  Netherlands  and 
adapted  to  arctic  conditions  present  in  central 
southeast  Greenland.  It  is  suggested  that  this  ap- 
proach may  help  to  increase  our  understanding  of 
the  local  to  regional  patterning  in  the  plant  cover 
and  to  recognize  conditions  of  special  interest  and 
vulnerability.  Therefore,  it  may  assist  in  predicting 
the  impact  of  both  natural  changes  and  human 
activities  and  in  tracing  general  processes  of  suc- 
cession and  possibilities  for  conservation  and  re- 
generation. (Author's  abstract) 
W89-00435 


EFFECTS  OF  DISTURBANCES  ALONG  HY- 
DROELECTRICAL  TRANSMISSION  CORRI- 
DORS THROUGH  PEATLANDS  IN  NORTH- 
ERN MANITOBA,  CANADA. 

Rannsoknastofnun      Landbunadarins,      Reykjavik 

(Iceland). 

For  primary  bibliographic  entry  see  Field  4C. 
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INFLUENCE  OF  AN  ARCTIC  LARGE-LAKES 
SYSTEM  ON  MESOCLIMATE  IN  SOUTH- 
CENTRAL  BAFFIN  ISLAND,  N.W.T.,  CANADA, 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 

J.  D.  Jacobs,  and  L.  D.  Grondin. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  20, 

No.  2,  p  212-219,  May  1988.  6  fig,  5  tab,  13  ref. 

Descriptors:  "Climatology,  *Lakes,  Reservoirs, 
•Arctic  zone,  'Meteorological  data  collections, 
*Air-water  interfaces,  *Water  temperature,  Hydro- 
dynamics, Surface  waters,  Mesoclimate,  Microcli- 
matology,  Heat  budget. 

Investigations  in  the  interior  lowlands  of  south- 
central  Baffin  Island  have  confirmed  the  existence 
there  of  a  relatively  warm,  mesoscale  summer  cli- 
mate compared  to  regional  averages,  an  observa- 
tion that  is  supported  by  the  presence  of  certain 
low  arctic  plants  beyond  their  previously  reported 
limits.  A  system  of  two  large  lakes,  their  drainage 
basins,  and  tributaries  is  seen  as  a  major  factor 
responsible  for  these  conditions.  Measurements 
made  at  Burwash  Bay,  where  the  Amadkuak  River 
enters  Nettilling  Lake,  provide  the  basis  for  heat 
budget  estimates  in  the  summer  period.  An  average 
daily  heat  input  of  22  MJ/sq  m/d  to  the  surface  of 
the  bay  results  in  a  late-season  average  temperature 
of  the  water  column  that  is  close  to  the  average 
daily  air  temperature  for  July,  which  was  1 1  C  in 
1985  and  9  C  in  1986.  It  is  concluded  that  this  heat 
reservoir  acts  to  maintain  locally  moderate  tem- 
peratures during  times  of  cold  air  intrusion  in 
summer  and  to  retard  the  seasonal  cooling  in  fall 
and  early  winter.  (Author's  abstract) 
W89-00437 


EVAPORATION  FROM  MACKENZIE  DELTA 
LAKES,  N.W.T.,  CANADA, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchewan). 

For    primary   bibliographic   entry   see   Field    2D. 
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EUTROPHICATION  OF  LAKES  AND  RESER- 
VOIRS: A  FRAMEWORK  FOR  MAKING  MAN- 
AGEMENT DECISIONS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5C 

W89-00439 


DISRUPTION  OF  THE  NITROGEN  CYCLE  IN 
ACIDIFIED  LAKES, 

Department   of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C 

W89-00451 


LAKE  DREDGING  BOOSTS  RECREATIONAL 
AND  ESTHETIC  ENVIRONMENTS, 

Creve  Coeur  Dept.  of  Public  Works,  MO. 

For   primary   bibliographic   entry   see   Field    5G. 

W 89-00468 


SPATIAL  PATTERNS  OF  N  FIXATION  (ACET- 
YLENE REDUCTION)  ALONG  ENVIRON- 
MENTAL GRADIENTS  IN  A  WARM-TEMPER- 
ATE ESTUARY, 

Port    Elizabeth   Univ.    (South   Africa).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00475 


BENTHIC  CHAMBER  FOR  USE  IN  RIVERS: 
TESTING  AGAINST  OXYGEN  MASS  BAL- 
ANCES, 

Ministry   of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00488 


MIXING  OF  TEMPERATURE-STRATIFIED 
LAKES  AND  RESERVOIRS  BY  BUOYANT 
JETS, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For   primary   bibliographic   entry   see   Field    5G 

W89-00492 

ECOLOGICAL  AND  SAPROBIOLOGICAL 
STATUS  OF  THE  RHINE  (DER  OEKOLO- 
GISCH-SAPROBIOLOGISCHE  ZUSTAND  DES 
RHEINS), 

Bayer  A.G.,   Leverkusen  (Germany,   F.R.).   Um- 

weltschutz/Analytik. 

N.  Caspers,  and  D.  Jaeger. 

Zeitschrift  fuer  Wasser  und  Abwasser-Forschung 

ZWABAQ,  Vol.  21,  No.  2,  p  31-35,  April  1988.  1 

fig,  1  tab,  66  ref. 

Descriptors:  'Stream  biota,  'Water  pollution  ef- 
fects, 'Rhine,  'Aquatic  animals,  'Water  quality 
control,  Fate  of  pollutants,  Rivers,  Ecosystems, 
Fish,  Insects,  Crustaceans,  Population  density,  Ef- 
fluents. 

The  Rhine  is  one  of  the  best  investigated  rivers  in 
central  Europe  from  the  point  of  view  of  its 
present-day  biocoenosis  and  its  faunal  history  over 
the  past  100  years.  In  the  1960s  and  early  1970s  the 
number  and  quality  of  species  in  the  Rhine  reached 
an  all-time  low,  but  these  parameters  have  now 
stabilized  at  a  relatively  high  level  in  spite  of  the 
many  competing  demands  made  on  the  water  by 
various  users.  The  water  quality  map  produced  by 
the  LAWA  (Laenderarbeitsgemeinschaft  Wasser  - 
Supraregional  Working  Group  on  Water)  catego- 
rizes the  Rhine  as  quality  class  II/III  or  II;  it 
would  be  very  difficult  to  improve  on  this  classifi- 
cation in  a  flowing  water  of  such  dimensions.  The 
incident  at  Sandoz  on  November  1,  1986  has  not 
resulted  in  the  destruction  of  the  ecosystem  as  was 
at  first  feared.  Official  investigations  using  sophisti- 
cated sampling  techniques  have  shown  that  groups 
of  organisms  which  suffered  severe  initial  damage 
(fish,  insects,  crustaceans)  in  urban  Basle  had  once 
again  reached  normal  population  densities  by  the 
summer  of  1987.  The  Sandoz  incident  must,  how- 
ever, remain  a  warning  to  all  users  to  implement 
further  rational  steps  towards  cleaning  up  the  ef- 
fluents which  they  discharge  into  the  waterways. 
In  particular  plant  safety  in  industrial  production 
facilities  must  be  subjected  to  critical  scrutiny. 
(Author's  abstract) 
W 89-0049 8 
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WATER  CYCLE— Field  2 


MOTOR-BOAT-DKRIVED  VOLATILE  ORGAN- 
IC COMPOUNDS  (VOC)  IN  LAKE  WATER, 
Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Che- 
mische  Pflanzenphysiologie. 
For  primary  bibliographic  entry  see  Field  5B. 
W'89-00499 


INFLUENCE  OF  SELECTED  ORGANIC  COM- 
PLEXING  AGENTS  ON  THE  SORPTION  OF 
HEAVY    METALS    IN    RIVER    SEDIMENTS 
(EINFLUSS       AUSGEWAEHLTER       ORGAN- 
ISCHER  KOMPLEXBILDNER  AUF  DIE  SORP- 
TION       VON        SCHWERMETALLEN        AN 
GEWAESSERSEDIMENTE), 
Technische   Univ.    Hamburg-Harburg   (Germany, 
F.R.).  Arbeitsbereich  Umweltschutztechnik 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00501 


TYPHA  PRODUCTIVITY  IN  A  TEXAS  POND: 
IMPLICATIONS  FOR  ENERGY  AND  NUTRI- 
ENT DYNAMICS  IN  FRESHWATER  WET- 
LANDS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
B.  H.  Hill. 

Aquatic  Botany  AQBODS,  Vol.  27,  No.  4,  p  385- 
394,  May  1988.  1  fig,  2  tab.  31  ref. 

Descriptors:  *Cattails,  *Limnology,  *Primary  pro- 
ductivity, *Wetlands,  Aquatic  plants,  Plant 
growth,  Biomass,  Nutrients,  Precipitation,  Ponds, 
Statistical  analysis,  Regression  analysis,  Texas. 

Above-  and  below-ground  biomass  of  Typha  an- 
gustifolia  L.  was  sampled  monthly  for  18  months 
from  a  small  Texas  pond.  Maximum  above-ground 
biomass  was  2559  +  or  -  284  g  ash-free  dry 
weight/sq  m  in  1983  and  2895  +  or  -  217  g  ash- 
free  dry  weight/sq  m  in  1984.  Peak  below-ground 
biomass  for  these  2  years  was  2506  +  or  -  278  g 
ash-free  dry  weight/sq  m  and  2314  +  or  -  226  g 
ash-free  dry  weight/sq  m,  respectively.  Stepwise 
multiple  linear  regression  analyses  revealed  that 
mean  above-ground  biomass  accrual  was  related  to 
duration  of  growing  season,  cumulative  precipita- 
tion, cumulative  degree  days  and/or  cumulative 
pan  evaporation.  The  same  was  not  true  for  below- 
ground  biomass  increases.  Analysis  of  covariance 
revealed  that  the  rates  of  above-ground  biomass 
production  were  not  significantly  different  (F  test, 
p  <  0.05)  between  the  1983  and  1984  growing 
seasons.  Below-ground  biomass  turnover  times  for 
1983  and  1984  were  2.47  and  1.21  years,  respective- 
ly. (Author's  abstract) 
W89-00524 


ence  on  reproduction  of  the  non-uniformity  of 
habitat  conditions  and  of  the  social  position  of 
individuals  in  a  population,  (4)  'boundary'  effects 
and  the  pulsation  of  boundaries,  (5)  the  periodic 
restriction  in  reproduction  and  its  consequences 
(See  also  W89-00526)  (Author's  abstract) 
W89-00525 


STRUCTURE  OF  A  POPULATION  OF  LOBE- 
LIA DORTMANNA  L.  ALONG  A  GRADIENT 
OF  INCREASING  DEPTH  IN  AN  OLIGOTRO- 
PHY LAKE, 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecology 

and  Nature  Protection. 

J.  Szmeja. 

Aquatic  Botany  AQBODS,  Vol.  28,  No    1    p  1-13 

June  1988.  6  fig,  24  ref. 

Descriptors:  'Aquatic  plants,  *Lakes,  "Limnology, 
"Population  dynamics,  "Oligotrophic  lakes,  Water 
depth,  Macrophytes,  Plant  population,  Spatial  dis- 
tribution, Population  density,  Reproduction,  Ecol- 
ogy- 

The  density,  spatial  structure,  reproductive  strate- 
gy and  age  of  a  population  of  Lobelia  dortmanna 
L.  (macrophyte,  isoetid)  were  investigated  in  a 
transect  consisting  of  6000  squares  of  0.1  x  0.1  m. 
Micro-scale  cartography  during  SCUBA  observa- 
tions was  used  without  disturbing  the  natural  struc- 
ture of  the  population.  The  area  occupied  by  the 
population  depended  on  fluctuations  in  water  level 
in  the  lake  (observations  were  made  from  1977  to 
1983)  and  on  the  intensity  of  certain  ecological 
factors.  The  population  structure  altered  direction- 
ally  with  increasing  depth.  The  following  points 
are  discussed:  (1)  the  area  covered  by  the  local 
population,  its  natality,  density  and  spatial  struc- 
ture with  respect  to  the  intensity  and  nature  of 
ecological  conditions,  (2)  the  directionality  of 
changes  in  the  population  structure,  (3)  the  influ- 


SEASONAL  DEVELOPMENT  OF  LOBELIA 
DORTMANNA  L.  AND  ANNUAL  BALANCE 
OF  ITS  POPULATION  SIZE  IN  AN  OLIGO- 
TROPHY LAKE, 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecology 

and  Nature  Protection. 

J.  Szmeja. 

Aquatic  Botany  AQBODS,  Vol.  28,  No.  1,  p  15-24 

June  1988.  3  fig,  26  ref. 

Descriptors:  "Population  dynamics,  "Aquatic 
plants,  "Lakes,  "Limnology,  Macrophytes,  Plant 
populations.  Plant  growth,  Plant  morphology, 
Germination,  Seeds,  Pollen,  Oligotrophic  lakes, 
Seasonal  variation,  Poland. 

The  periodicity  of  phenological  phenomena  and 
the  sequence  of  developmental  phases  in  individ- 
uals of  Lobelia  dortmanna  L.  (Lobeliaceae,  macro- 
phyte, isoetid)  were  studied.  Observations  were 
made  in  an  oligotrophic  lake  in  northern  Poland 
(southern  edge  of  the  range).  The  following  were 
investigated:  (1)  germination  capacity  of  seeds 
63.1-97.3%;  (2)  ripening  period  of  seeds  (220-260 
days)  and  their  calorific  value  (6139  +  or  -  378 
cal./mg)  dry  weight;  (3)  morphological  changes 
during  ontogenetic  development;  (4)  means  of  re- 
production of  individuals  and  their  over-wintering; 
(5)  phenological  development  phases,  including 
dates  of  flower-bud  formation,  flowering  and  fruit- 
ing; (6)  participation  of  offspring  in  generative  and 
vegetative  reproduction  in  the  population;  (7) 
annual  balance  of  numbers  in  the  population;  (8) 
biology  of  pollination,  seed  dispersal  and  the  seed- 
ling appearance  strategy  in  the  population.  (See 
also  W89-00525)  (Author's  abstract) 
W89-00526 


DEMOGRAPHIC  STUDY  OF  AERIAL  SHOOTS 
OF  CAREX  ROSTRATA  IN  RELATION  TO 
WATER  LEVEL, 

Uppsala    Univ.     (Sweden).     Inst,    of    Ecological 

Botany. 

A.  B.  C.  Hultgren. 

Aquatic  Botany  AQBODS,  Vol.  30,  No.  1/2,  p  81- 

93,  February  1988.  4  fig,  1  tab,  15  ref. 

Descriptors:  "Aquatic  plants,  "Lakes,  "Limnology, 
"Population  dynamics,  Biomass,  Reservoirs,  Sea- 
sonal variation,  Aquatic  soils,  Macrophytes,  Plant 
populations.Flooding,  Environmental  effects. 

Demographic  studies  of  the  aerial  shoots  of  the 
clonal  perennial  Carex  rostrata  Stokes  were  made 
in  central  Sweden  in  (1)  a  lake  used  as  a  regulated 
reservoir,  (2)  a  non-regulated  lake.  (3)  a  mire  influ- 
enced by  regulation  and  (4)  a  natural  mire.  Shoots 
were  treated  as  units  of  a  population.  There  was  a 
wide  fluctuation  in  shoot  density  between  the 
summer  and  winter  populations  at  all  sites,  with  a 
rhythm  of  increasing  emergence  observed  in  spring 
and  summer  and  a  higher  toll  of  deaths  in  autumn. 
There  was  a  wide  variation  between  years  in  maxi- 
mum shoot  density  at  shallow  and  medium  depths 
in  the  reservoir  but  in  the  mire  which  had  a  small 
variation  in  water  level  the  shoot  density  was  fairly 
constant.  If  the  water  level  is  low  in  spring  and 
early  summer  the  number  of  new  shoots  is  larger 
than  in  years  with  a  high  water  level.  Only  a  small 
percentage  of  the  shoots  reached  a  maximum  life 
span  of  3  years.  Comparisons  with  other  studies 
show  an  increased  longevity  from  nemoral  to  su- 
bartic  zones.  (Author's  abstract) 
W89-00530 


ANALYSIS  AND  ASSESSMENT  OF  WATER 
QUANTITIES  IN  LAKES  OF  CHINA,  (IN  CHI- 
NESE), 

Academia  Sinica,  Nanjing  (China).  Inst,  of  Geog- 
raphy. 

W.  Hongdao. 
Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol. 


Lakes — Group  2H 

18,  No.  1,  p  12-21,  January  1987.  1  fig,  8  tab,  8  ref 
English  summary. 

Descriptors:  "Lakes,  "Limnology,  "China,  "Stor- 
age capacity,  Capacity,  Statistical  analysis. 

Water  quantities  of  China's  lakes  are  discussed. 
China  is  a  country  with  a  large  number  of  lakes 
mainly  scattered  over  five  lake  districts.  Prelimi- 
nary statistics  show  that  China  has  about  2,300 
lakes  with  an  area  larger  than  1  sq  km.  The  total 
area  amounts  to  71,787  sq  km,  covering  about 
0.8%  of  the  total  area  of  the  whole  country.  By 
calculations,  the  storage  capacity  of  lakes  is 
708,800  million  cu  m,  in  which  the  fresh  water 
amounts  to  226,100  million  cu  m.  The  water  quan- 
tities of  lakes  are  not  evenly  distributed  in  the 
regions.  Their  variation  within  a  year  and  between 
years  are  great,  requiring  that  attention  should  be 
paid  to  the  rational  utilization  of  water  quantities 
of  the  lakes.  (Author's  abstract) 
W89-00531 


HYDROLOGICAL  FEATURES  OF  POYANG 
LAKE,  (IN  CHINESE), 

Hydrometerological       Experiment       Station       of 

Poyang  Lake,  Xingzi  (China). 

Y.  Zongxian,  and  Z.  Juncai. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol 

18,  No.  1,  p  22-27,  January  1987.  2  fig,  2  tab,  1  ref. 

English  summary. 

Descriptors:  "Lakes,  "Poyang  Lake,  "Hydrology, 
"Limnology,  Flooding,  Water  level  fluctuations, 
China. 

Poyang  Lake  is  in  the  north  of  Jiangxi  Province, 
1 15  deg  48  min  to  1 16  deg  45  mm  E  and  28  deg  23 
min  to  29  deg  45  min  N.  It  receives  the  water  from 
Ganjiang,  Fuhe,  Xinjiang,  Raohe  and  Xiushui 
rivers  which  are  all  in  Jiangxi  Province,  and  dis- 
charges to  Changjiang  River  from  its  southern 
bank.  The  trend  in  the  frequency  of  high  water 
levels  is  increasing.  The  cause  of  this  phenomenon 
was  analyzed.  The  morphology  of  the  lake  and  its 
variation  during  the  past  decades  are  measured  and 
calculated.  The  flood  within  one  year  was  statisti- 
cally generalized  into  two  peak  floods  and  three 
mechanisms  for  annual  highest  flood  levels.  The 
composition  of  the  lake  water  was  analyzed.  (See 
also  W89-00535  and  W89-00540)  (Author's  ab- 
stract) 
W89-O0532 


DETERMINATION  OF  GROSS-BETA  RADIO- 
ACTIVITY IN  WATER  OF  THE  CHANGJIANG 
RIVER  AND  SEA  WATER  NEAR  ITS  EN- 
TRANCE TO  SEA,  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 

K.  Xinglun,  Y.  Yi,  and  R.  Guangfa. 
Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol 
18,  No.  2,  p  151-155,  March  1987.  English  summa- 
ry- 
Descriptors:  "Radioactivity,  "Rivers,  "Seawater, 
"Chemical  properties,  Changjiang  River,  Regres- 
sion analysis. 

Gross-beta  radioactivity  was  determined  with  the 
barium  chloride  ferriammonium  sulfate  method. 
The  gross-beta  radioactivity  in  water  of  the 
Changjiang  River  was  lower  than  in  sea  water.  It 
ranged  from  0.88  to  1.40  pCi/L;  its  mean  value 
was  1.13  pCi/L.  Gross-beta  radioactivity  in  sea 
water  ranged  from  1.73  to  3.32  pCi/L;  its  mean 
value  was  2.23  pCi/L.  The  regression  computation 
showed  that  in  the  area  observed  the  correlation 
coefficient  between  gross-beta  and  the  chlorinity 
was  0.916.  The  water  of  Changjiang  River  diluted 
the  gross-beta  concentration  in  the  sea  water.  (Au- 
thor's abstract) 
W89-00534 


HYDROLOGICAL    FEATURES    OF    POYANG 
LAKE  (II),  (IN  CHINESE), 

Hydrometerological       Experiment       Station       of 
Poyang  Lake,  Xingzi  (China). 
Y.  Zongxian,  and  Z.  Juncai. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Oceanologia  el  Limnoloeia  Sinica  OECOBX.  Vol. 
18,  No.  2.  p  208-214.  March  1987.  7  fig.  3  tab.  1  ref. 
English  summary. 

Descriptors:  *Poyang  Lake  *Lakes,  *Path  of  Pol- 
lutants, 'Limnology,  *China,  'Mathematical 
models.  'Sediment  transport.  Flow,  Hydrology, 
Gravity  flow.  Wave  action,  Aeolian  deposits. 
Water  temperature,  Lake  basins.  Water  quality, 
Chemical  properties,  China. 

The  flow  of  Poyang  Lake  is  divided  into  three 
kinds  of  flow  as  follows:  gravity  flow,  top-lifted 
flow,  and  backward  flow.  A  mathematical  model  is 
put  forward  to  reflect  the  relations  of  the  wind 
with  the  wave  and  the  climbing  height  of  the 
waves  found  in  Poyang  Lake.  The  quantities  of  the 
suspended  matter  flowing  into  and  out  of  the  lake 
were  calculated,  and  their  variations  with  space 
and  time  given.  The  washing  and  depositing  re- 
gimes are  summarized.  Although  not  much  sand 
from  the  lake's  basin  flows  into  the  lake,  its  influ- 
ence on  some  parts  of  the  lake  is  still  serious.  The 
contents  of  common  chemical  elements,  and  the 
variations  of  the  temperature  of  the  lake  water 
with  time,  place,  and  depth  were  analyzed.  The 
lake  is  polluted  slightly,  but  the  water  quality  of 
the  lake  is  still  in  good  condition.  (See  also  W89- 
00532  and  W89-00540)  (Author's  abstract) 
W89-00535 


APPLICATION  OF  THE  PRINCIPLE  OF 
LEAST  SIGMA  TO  THE  CHEMICAL  MODEL 
OF  NATURAL  WATER,  (IN  CHINESE), 

Chinese    Academy    of    Environmental    Sciences, 

Beijing. 

H.  Jihua,  and  W.  Tingjian. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol. 

18,  No.   3,  p  273-279,  May   1987.  6  tab,   10  ref. 

English  summary. 

Descriptors:  'Lakes,  'Trace  metals,  'Chemical 
properties,  'Mathematical  analysis,  Acidity,  Bicar- 
bonates,  Model  studies,  Sodium,  Potasisum,  Mag- 
nesium, Sulfates,  Chlorides,  Carbonates. 

Applying  the  classification  of  HSAB  and  the  Prin- 
ciple of  Least,  the  chemical  models  of  major  con- 
stituents (Na(  +  ),  K(  +  ),  Mg(2  +  ),  HC03(-), 
C03(2-),  S04(2-),  Cl(-),  etc.)  in  water  bodies  of 
different  aqueous  chemical  types  were  developed. 
The  differences  of  these  models  in  various  areas 
and  the  transformation  of  chemical  models  in  the 
various  evolutionary  steps  of  lakes  are  discussed.  A 
chemical  model  of  26  trace  elements  in  waters  was 
also  studied  and  the  dominant  complexes  of  those 
elements  were  calculated.  The  results  showed  that 
metal  ions  of  the  soft  acid  and  the  intermediate 
acid  exist  mainly  as  Me-Cl;  the  hardest  acid  in  the 
salt  lake  forms  mainly  Me-F  complexes;  the  princi- 
pal chemical  speciation  form  in  the  sub-hard  acid  is 
free  ion.  In  fresh  water  lakes,  trace  elements  be- 
longing to  the  hard  acid  exist  mainly  as  free  ions. 
(Author's  abstract) 
W89-00537 


PROBING  INTO  THE  COMPUTATION 
METHOD  ON  SEDIMENTARY  AMOUNT  OF 
POYANG  LAKE,  (IN  CHINESE), 

Jiangxi  Traffic  Inst.,  Nanchang  (China). 

C  Tongzhao. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol. 

18.  No.  4,  p  320-327,  July  1987.  3  fig,  3  tab,  5  ref 

English  summary. 

Descriptors:  'Poyang  Lake,  'Lakes,  'Sedimenta- 
tion, 'China,  'Differential  equations,  Silting,  Sedi- 
ment transport,  Mathematical  analysis. 

Poyang  Lake  is  a  natural  lake  capable  of  compre- 
hensive utilization.  It  has  great  economic  value  in 
flood  prevention,  shipping,  irrigation,  fishery,  etc. 
In  order  to  satisfy  the  demands  of  the  national 
economy  department,  it  was  necessary  to  investi- 
gate sand  sedimentation.  The  silt  transport  balance 
differential  equation  derived  from  the  concept  of 
the  limiting  sedimentary  amount  for  the  water 
passing  through  the  lake  was  examined.  Methods 
for  solving  the  differential  equations  under  four 
different  conditions  are  presented.  (See  also  W89- 
00532  and  W89-00535)  (Author's  abstract) 


W 89-00?  40 


STUDY  OF  MODERN  VICISSITUDES  OF  THE 
JIANGHAN  LAKE  GROUP  BY  USING 
REMOTE  SENSING  TECHNIQUES, 

Central  China  Teacher's  Univ.,  Wuchang  (China). 

Z.  Shanghui. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol. 

18,  No.  5,  p  469-476,  September  1987.  5  fig,  1  tab,  7 

ref 

Descriptors:  'Marshes,  'Jianghan  Lakes,  'Lakes, 
'Remote  sensing,  Aquatic  plants,  Rice,  Aquatic 
soils.  Forecasting,  China. 

The  historical  process  which  produced  the  vicissi- 
tudes of  the  Jianghan  Lake  group  is  recorded 
clearly  in  remote  sensing  images.  Therefore,  the 
distribution  of  historical  lakes  (paleolakes)  can  be 
made  to  reappear  to  some  degree  and  the  lakes' 
future  evolutionary  trend  can  be  forecasted.  The 
foundations  of  the  image  interpretation  of  the  pa- 
leolakes are:  (1)  the  paleolakes  have  turned  into 
single-cropping  rice  fields,  whose  integral  spec- 
trums  of  'water'  and  'soil'  have  specific  spectral 
and  image  properties;  (2)  vanguard  plants,  wild 
rice  and  reed,  are  the  important  signs  of  the  lake's 
transformation  into  marsh;  (3)  embankments  encir- 
cling low  lying  paddy  fields  are  evidence  of  the 
splitting  and  dismembering  of  the  Jianghan  Lake 
group.  Variations  in  the  amount  or  number  of 
aquatic  plants  is  the  principal  sign  of  lake  transfor- 
mation into  marsh  on  the  Jianghan  plain.  Other 
conditions  being  the  same,  the  interrelationship  of 
the  deep  water  color  (black),  lush  aquatic  plants, 
and  rapid  transformation  into  marsh  may  be  estab- 
lished and  used  to  forecast  the  trend  of  the  lake's 
evolution.  The  field  test  and  the  contrast  test  of  the 
soil  map,  the  land  use  map,  the  photomontage  and 
the  topographic  maps  in  different  periods  show 
that  remote  sensing  is  an  effective  method  for 
studying  lake  evolution.  This  study  shows  that  the 
total  number  and  area  of  the  Jianghan  Lake  group 
have  decreased  greatly  due  to  reclamation  and 
cultivation,  and  the  lakes  remaining  are  being 
transformed  into  marsh.  (Author's  abstract) 
W89-00542 


ESTIMATE  OF  THE  VARIABILITY  IN  BIO- 
TRANSFORMATION KINETICS  OF  XENO- 
BIOTICS  IN  NATURAL  WATERS  BY  AUF- 
WUCHS  COMMUNITIES, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-O0559 


METHOD  TO  ASSESS  PERIODIC  RESPONSES 
OF  AQUATIC  MICROECOSYSTEMS  TO  PHO- 
TOSYNTHETIC  INHIBITION, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-00562 


CORRELATION  OF  SOME  ORGANIC  POLLU- 
TION FACTORS  IN  WATER  SYSTEMS  IN 
NORTHERN  GREECE, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00566 


COMPARATIVE  STUDY  OF  HEAVY  METALS 
POLLUTION  IN  VARIOUS  RIVERS  AND 
LAKES  OF  NORTHERN  GREECE, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00571 


TROPHIC:  STATE  GRADIENTS  AND  ZOO- 
PLANKTON  AND  ZOOBENTHOS  DISTRIBU- 
TION IN  A  PO  RIVER  DELTA  LAGOON, 

Ferrara  Univ.  (Italy).  1st.  di  Zoologia. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00580 


EVALUATION  OF  AQUATIC  ENVIRONMEN- 
TAL FATE  OF  2,4,6-TRICHLOROPHENOL 
WITH  A  MATHEMATICAL  MODEL, 

Mitsubishi-Kasei  Inst,  of  Toxicological  and  Envi- 
ronmental Sciences,  Yokohama  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00616 


CONTRIBUTIONS  OF  HEAVY  METALS 
FROM  MUNICIPAL  RUNOFF  TO  THE  SEDI- 
MENTS OF  LAKE  PONTCHARTRAIN,  LOU- 
ISIANA, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00618 


ANNUAL  CYCLE  OF  FREE-FLOATING  BAC- 
TERIA IN  THE  BOT  RIVER  ESTUARY, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00658 


ZOOPLANKTON  AND  SOME  ENVIRONMEN- 
TAL CONDITIONS  IN  THE  BOT  RIVER  ESTU- 
ARY, 

Department  of  Nature  and  Environmental  Conser- 
vation, Stellenbosch  (South  Africa).  Jonkershoek 
Nature  Conservation  Station. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00659 


ECOLOGICAL  ROLE  OF  THE  RED-KNOBBED 
COOT,  FULICA  CRISTATA  GMELIN,  AT  THE 
BOT  RIVER  ESTUARY,  SOUTH  AFRICA:  A 
PRELIMINARY  INVESTIGATION, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00662 


CA(  +  2)-STRESS,  BIOLOGICAL  RESPONSE 
AND  PARTICLE  AGGREGATION  IN  THE 
AQUATIC  HABITAT, 

Hamburg  Univ.  (Germany,  F.R.).  Geologisch-Pa- 

laeontologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-00669 


ALGAL  STUDIES  OF  THE  RIVER  ELY, 
SOUTH  WALES,  U.K.:  I.  PHYTOPLANKTON, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

R.  T.  Esho,  and  K.  Benson-Evans. 

Nova  Hedwigia  NOHEAI.  Vol.  40,  No.  1-4,  p  347- 

368,  1984.  11  fig,  2  tab,  43  ref. 

Descriptors:  'Algae,  'Phytoplankton,  'Ely  River, 
'Flow  rates,  'Species  composition,  'Seasonal  vari- 
ation, 'Temperature  effects,  Cyanophyta,  Diatoms, 
Euglenophyta,  Cryptophyta,  Silicates,  Wales,  Or- 
ganic matter,  Water  pollution. 

The  species  composition  and  seasonal  variations  of 
the  total  phytoplankton  and  main  algal  phyla  in  the 
River  Ely.  South  Wales  were  studied  for  the  first 
time.  Some  environmental  parameters  were  also 
studied.  The  algal  species  were  dominated  by  the 
pennate  diatoms.  The  total  phytoplankton  showed 
a  definite  seasonal  fluctuation  with  a  minimum 
generally  recorded  in  winter  and  a  maximum  in 
spring  and  early  summer.  Temperature  and  flow 
rate  seemed  to  have  played  a  major  role  in  such  a 
fluctuation.  The  Bacillariophyta  generally  domi- 
nated the  other  phyla  and  reached  their  maxima  in 
spring.  These  maxima  coincided  with  the  sharp 
decrease  in  silicate  content  at  most  stations,  par- 
ticularly in  May.  The  Chlorophyta  was  second  in 
dominance  and  showed  no  definite  seasonal  fluctu- 
ation except  that  they  flourished  during  the 
warmer  seasons.  The  Cyanophyta  often  were  re- 
duced in  numbers  or  totally  absent.  They  generally 
occurred  during  the  warmer  months  as  well  as  in 
January  and  February.  High  organic  matter  and 
temperature  during  the  warmer  months  and  high 
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organic  content  in  January  and  February  seemed 
favorable  for  algal  growth.  The  Cryptophyta  and 
the  Euglcnophyta  were  occasionally  recorded  and 
might  have  been  derived  from  the  epilithic  and 
epipelic  floras.  (See  also  W89-00679)  (Author's  ab- 
stract) 
W89-00678 


ALGAL  STUDIES  OF  THE  RIVER  ELY, 
SOUTH  WALES,  U.K.:  II.  EPILITHIC  ALGAE, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

R.  T.  Esho,  and  K.  Benson-Evans. 

Nova  Hedwigia  NOHEAI,  Vol.  40,  No.  1-4,  p  387- 

421,  1984.  13  fig,  4  tab,  43  ref. 

Descriptors:  *Algae,  *Ely  River,  *Chlorophyll  a, 
♦Seasonal  variation,  *Benthos,  *Diatoms,  Chloro- 
phyta,  Myxobacteria,  Wales. 

The  seasonal  distribution  of  the  epilithic  algal  pop- 
ulations of  the  River  Ely,  South  Wales  was  stud- 
ied. Chlorophyll-a  content  of  the  epilithic  algae 
showed  a  major  spring  peak  and  a  minimum  in 
winter.  Smaller  late  autumn  peaks  were  also  noted 
at  some  stations.  The  total  benthic  algae  also 
showed  a  major  spring  peak  and  lower  counts 
were  obtained  during  the  winter  and  summer 
months.  Grazing  of  epilithic  algae  by  the  animal 
benthos  possibly  resulted  in  a  decrease  in  the  stand- 
ing crops  of  the  algal  populations  during  summer. 
The  diatoms  dominated  the  epilithic  algal  flora  and 
showed  a  spring  peak.  The  chlorophyta  came 
second  in  dominance  and  did  not  show  any  season- 
al distribution.  The  most  dominant  algal  species  in 
the  epilithic  algal  flora  were  Achnanthes  lanceo- 
lata  which  was  associated  with  A.  linearis,  Gom- 
phonema  parvulum,  Navicula  avenacea,  N.  crypto- 
cephala,  Nitzschia  palea,  Surirella  ovata,  Synedra 
ulna,  Chlamydomonas  spp.  and  Cladophora  fracta. 
The  saprobic  indices  'S'  of  the  epilithic  algal  flora 
showed  that  the  non-tidal  reaches  of  the  River  Ely 
were  beta-mesosaprobic  at  all  stations,  except  at 
station  5,  where  they  were  considered  as  alpha- 
mesosaprobic.  (See  also  W89-00678)  (Author's  ab- 
stract) 
W89-00679 


SNAIL  DISTRIBUTIONS  IN  LAKE  ERIE:  THE 
INFLUENCE  OF  ANOXIA  IN  THE  SOUTHERN 
CENTRAL  BASIN  NEARSHORE  ZONE, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-00683 


DEGRADATION  AND  FORMATION  OF  RE- 
FRACTORY DOM  BY  BACTERIA  DURING  SI- 
MULTANEOUS GROWTH  ON  LABILE  SUB- 
STRATES AND  PERSISTENT  LAKE  WATER 
CONSTITUENTS, 
Konstanz  Univ.   (Germany,   F.R.).   Limnological 

A.  Geller. 

Schweizerische  Zeitschrift  fuer  Hydrologie 
SZHYA6,  Vol.  47,  No.  1,  p  27-44,  December  1985 
7  fig,  1  tab,  26  ref. 

Descriptors:  *Biodegradation,  *Limnology 
'Aquatic  bacteria,  'Dissolved  solids,  "Organic 
carbon,  *Lake  water,  'Limnology,  'Aquatic  bacte- 
ria, 'Dissolved  solids,  'Organic  carbon,  'Biologi- 
cal properties,  Molecular  structure,  'Chemical 
degradation,  Degradation,  Degradation  products 
Chromatography,  Metabolism,  Seasonal  variation, 
Cosubstrates,  Nutrition,  Decomposing  orgaic 
matter,  Macromolecules,  Chemical  reactions. 
Chemical  properties,  Ecosystems. 

Changes  in  molecular  size  distribution  associated 
with  degradation  of  refractory  dissolved  organic 
matter  (DOM)  macromolecules  (apparent  mol  wt. 
>  or  =  1500)  by  3  strains  of  bacteria  were  investi- 
gated by  Sephadex  G-15  gel  permeation  chroma- 
tography and  dissolved  organic  carbon  (DOC) 
analysis  of  the  eluates.  Macromolecules  and  bacte- 
ria were  isolated  from  the  same  lake  water  sample, 
one  taken  in  summer  and  one  in  winter  The  de- 
compositional  changes  of  the  DOM  fraction  were 
compared  with  respect  to  substance-  and  bacterial 
species-specific  differences,  and  with  respect  to  the 


action  of  photolysis  and  co-substrate  supplementa- 
tion. The  metabolite  patterns  resulting  from  the 
simultaneous  growth  of  the  bacteria  on  the  persist- 
ent DOM  fraction  and  the  labile  co-substrate,  glu- 
tamic acid  were  analyzed.  The  macromolecules 
differed  in  accessible  components,  and  the  bacteria 
degraded  most  effectively  the  DOM  fraction  of  the 
parent  lake  water  sample.  Photolysis  was  the  pre- 
requisite for  the  reduction  of  the  inaccessible  bulk 
of  the  macromolecules.  Glutamic  acid  enhanced 
the  degradation  of  the  macromolecules.  The  en- 
hancement effect  was  impaired  by  the  build  up  of 
waste  products  that  balanced  the  losses  of  the 
DOM  fraction.  Three  formation  modes  of  refracto- 
ry metabolites  could  be  distinguished:  formation  of 
intensely  UV-absorbing  small-sized  products  that 
were  poor  in  DOC  during  degradation  of  (1)  the 
macromolecules  of  winter  and  (2)  of  glutamic  acid, 
and  formation  of  (3)  apparent  high  molecular 
weight  substances  from  glutamic  acid  in  cultures 
containing  the  macromolecules  of  summer  that 
probably  results  from  a  stable  linkage  between  the 
small-sized  metabolites  of  the  amino  acid  and  the 
DOM  fraction.  (Author's  abstract) 
W89-00691 


DYNAMICS  OF  HYDRA  POPULATIONS  IN 
LAKE  ZURICH,  SWITZERLAND,  AND  LAKE 
MAGGIORE,  ITALY, 

Zurich  Univ.  (Switzerland).  Zoological  Museum 

G  Ribi,  R.  Tardent,  P  Tardent,  and  C. 

Scascighini. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  47,  No.  1,  p  45-56,  December  1985 

2  fig,  4  tab,  42  ref. 

Descriptors:  'Hydra,  'Aquatic  animals,  'Aquatic 
habitats,  'Limnology,  'Population  dynamics, 
'Lakes,  Seasonal  variations,  Biomass,  Switzerland, 
Lake  Zurich,  Lake  Magiore,  Italy,  Ciliates. 

Hydra  populations  were  sampled  every  two  weeks 
for  three  years  in  Lake  Zurich  and  for  one  year  in 
Lake  Maggiore.  Hydra  fusca  was  most  abundant 
followed  by  H.  circumcincta  and  H.  attemata.  The 
first  two  species  showed  strong  seasonal  fluctua- 
tions in  abundance.  Most  of  the  reproduction  oc- 
curred by  budding.  In  all  species,  approximately 
one-third  of  the  individuals  carrying  gametes  was 
1.6%  in  H.  fusca  and  13%  in  H.  circumcincta  in 
Lake  Zurich.  In  Lake  Maggiore,  very  few  sexual 
individuals  were  found.  The  ciliate  commensals 
Kerona  polyporum  and  Trichodina  pediculus  were 
observed  on  approximately  one-third  of  the  indi- 
viduals. (Author's  abstract) 
W89-00692 


SEASONAL  CHANGES  OF  THE  PROFUNDAL 
MACROBENTHIC  COMMUNITY  IN  A  POL- 
LUTED LAKE, 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
For  primary  bibliographic  entry  see  Field  5C 
W 89-0069 3 


EUTROPHICATION  AND  BENTHIC  FAUNA 
OF  THREE  MOUNTAIN  LAKES  (EUTROPHI- 
SATION  ET  FAUNE  BENTHIQUE  DE  TROIS 
LACS  DE  MONTAGNE), 

Conservation  de  la  Faune,  Saint-Sulpice  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  5C 
W89-00695 


DRAINAGE     BASIN     CONTROL     OF     ACID 
LOADINGS  TO  TWO  ADIRONDACK  LAKES, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00710 


COMPARISON  OF  ROBUST  BAYES  AND 
CLASSICAL  ESTIMATORS  FOR  REGIONAL 
LAKE  MODELS  OF  FISH  RESPONSE  TO 
ACIDIFICATION, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies 

For  primary  bibliographic  entry  see  Field  5C 

W89-00713 
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ALKALINITY  REGULATION  IN  SOFTWATER 
FLORIDA  LAKES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

L.  A.  Baker,  C.  D.  Pollman,  and  J.  M.  Eilers. 
Water  Resources  Research   WRERAO    Vol    74 
No.  7,  p  1069-1082.  July  1988.  8  fig,  6  tab,  45  ref' 
EPA  Contract  68-03-3246. 

Descriptors:  'Water  chemistry,  'Acid  rain,  'Alka- 
linity, 'Florida,  Chemical  properties,  Cations,  At- 
mospheric loadings.  Groundwater,  Hydrogen  ion 
concentration,  Path  of  pollutants,  Lakes,  Softwater 
lakes,  Hydrologie  data  collection,  Chlorides,  Ni- 
trates, Sulfates,  Organic  acids,  Calcium,  Potassium, 
Carbonates,  Geohydrology. 

Major  ion  chemistry  data  collected  as  part  of  the 
Environmental  Protection  Agency  (EPA)  Eastern 
Lake  Survey  was  examined  to  evaluate  the  mecha- 
nisms and  extent  of  alkalinity  regulation  in  37 
undisturbed,  softwater  lakes  in  Florida.  Compari- 
son of  major  ion-Cl  ratios  in  atmospheric  deposi- 
tion and  in  lakewater  shows  the  reactions  resulting 
in  retention  of  sulfate  and  nitrate  are  the  dominant 
sources  of  alkalinity;  production  of  organic  acids 
and  ammonium  retention  are  the  major  alkalinity- 
consuming  processes.  Based  on  average  reactions, 
enrichment  of  major  cations  accounted  for  only 
12%  of  net  alkalinity  generation  in  the  study  lakes. 
In  general,  calcium  and  potassium  were  depleted  in 
low  ANC  (acid  neutralizing  capacity)  lakes,  pre- 
sumably by  in-lake  sinks,  and  were  enriched  in 
most  higher  ANC  lakes  by  groundwater  inputs. 
Differences  in  alkalinity  among  these  lakes  reflect 
hydrologie  factors  and  the  proximity  of  clay  and 
carbonate  deposits  to  the  lake  bed.  Overall,  net 
alkalinity  generation  nearly  balanced  H(  +  )  pre- 
dicted from  evaporative  concentration  of  atmos- 
pheric acid  inputs;  this  close  balance  suggests  that 
the  alkalinity  status  of  these  lakes  is  very  sensitive 
to  changes  in  atmospheric  loadings  and  ground- 
water alkalinity  inputs.  (Author's  abstract) 
W89-00714 


PREDICTING  REGIONAL  EPISODIC  ACIDI- 
FICATION OF  SURFACE  WATERS  USING  EM- 
PIRICAL MODELS, 

Northrop  Services,  Inc.,  Corvallis,  OR.  Environ- 
mental Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00719 


EFFECTS  OF  ACIDIFICATION  ON  MERCURY 
METHYLATION,  DEMETHYLATION,  AND 
VOLATILIZATION  IN  SEDIMENTS  FROM  AN 
ACID-SUSCEPTIBLE  LAKE, 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00731 


DECOMPOSITION  IN  AN  OMBROTROPHIC 
BOG  AND  A  MINEROTROPHIC  FEN  IN  MIN- 
NESOTA, 

Louisiana  Tech  Univ.,  Ruston.  School  of  Forestry. 
K.  W.  Farrish,  and  D.  F.  Grigal. 
Soil  Science  SOSCAK,  Vol.  145,  No.  5,  p  353-358, 
May  1988.  5  tab,  19  ref.  NSF  Grant  DEB  7922142. 

Descriptors:  'Wetlands,  'Peat  bogs,  'Fens,  'De- 
composition, 'Minnesota,  Mass  loss,  Carbon  diox- 
ide, Peat,  Incubation,  Aerobic  conditions,  Chemi- 
cal analysis. 

Using  mass-loss  and  carbon  dioxide-evolution  tech- 
niques, the  decomposition  of  peat  in  an  ombrotro- 
phic  bog  in  northern  Minnesota  was  evaluated. 
Mesh  bags  containing  about  1  g  of  air-dried  peat 
collected  from  several  depths  in  the  bog  were 
placed  at  those  same  depths  for  a  one-year  incuba- 
tion; containers  made  from  solution-permeable, 
porous  polyethylene  tubing  were  used  deeper  in 
the  peat  profile.  Mass  loss  from  cellulose  strips  (3  x 
8  cm)  enclosed  in  mesh  bags  were  used  to  compare 
potentials  for  decomposition  between  the  bog  and 
a  nearby  minerotrophic  fen  and  among  different 
depths  within  sites.  Samples  of  drained,  but  un- 
dried,  peat  from  different  depths  in  the  bog  were 
incubated  in  the  laboratory  in  an  aerobic  environ- 
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ment  at  25  C;  carbon  dioxide  evolved  from  the 
sample1,  was  determined  by  precipitation  with 
barium  chloride  and  titration  with  hydrochloric 
acid.  Mass  loss  decreased  with  increasing  depth  in 
the  peat  due  to  environmental  and  substrate  limita- 
tions. Mass-loss  from  cellulose  was  greater  in  the 
fen  than  in  the  bog.  (Shidler-PTT) 
W89-00742 


LAKE  TREATMENT  WITH  ALUM, 

General  Chemical  Corp..  Syracuse,  NY. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-00745 


VERTICAL  DISTRIBUTION  OF  PHYTO- 
PLANKTON  IN  A  STRATIFIED  LAKE  (LAGO 
DOM  HELVECIO,  SOUTHEASTERN  BRAZIL) 
WITH  SPECIAL  REFERENCE  TO  THE  META- 
LIMNION, 

Universidade  Federal  de  Sao  Carlos  (Brazil).  Lab. 
of  Limnology. 

K.  Hino.  J.  G.  Tundisi,  and  C.  S.  Reynolds. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  47. 
No.   3,  p  239-246.  July   1986.  7  fig,   1   ta,  24  ref. 

Descriptors:  *Phytoplankton,  "Vertical  distribu- 
tion, 'Limnology.  "Lakes,  "Tropical  regions, 
"Light  intensity.  "Nutrients,  Stratified  lakes,  Chlo- 
rophyll a,  Carbon  assimilation,  Metalimnion. 

Possible  causes  of  the  deep  maxima  of  several 
species  of  phytoplankton  that  occur  in  the  meta- 
limnion of  Lake  D.  Helvecio,  during  a  period  of 
strong  thermal  stratification,  at  depths  receiving 
very  low  intensities  of  incident  radiation  were  in- 
vestigated. The  metalimnion  was  the  site  of  almost 
half  the  total  measured  carbon  fixation  in  the 
whole  water  column.  The  contribution  of  phyto- 
plankton in  the  metalimnion  to  the  formation  of 
organic  carbon  in  the  whole  water  column  repre- 
sents 11.5%.  The  specific  rate  of  photosynthesis 
(expressed  per  unit  of  chlorophyll)  is  severely  lim- 
ited by  the  low  light  levels.  The  pattern  of  vertical 
distribution  is  thought  to  confer  some  selective 
advantage  to  the  survival  and  maintenance  of  the 
cyanobacteria  found  in  the  metalimnion  since  this 
species  can  selectively  control  its  buoyancy.  It  may 
be  that  the  cyanobacteria  maintain  vertical  posi- 
tions that  alone  satisfy  both  requirements  (light, 
nutrients)  for  autotrophic  growth.  (Peters-PTT) 
W89-00768 


NITROGEN  METABOLISM  IN  THE  BRACK- 
ISH LAKE  NAKANOUMI.  III.  NITRIFICA- 
TION-DENTRIFICATION  IN  LOW  CONCEN- 
TRATION OF  DISSOLVED  OXYGEN,  (IN  JAP- 
ANESE), 

Shimane  Univ.,  Matsue  (Japan).  Faculty  of  Agri- 
culture. 

Y.  Seike,  K.  Kondou,  Y.  Date,  and  Y.  Ishida. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 
No.   3,   p  269-278.  July   1986.   English  summary. 

Descriptors:  "Limnology,  "Brackish  water,  "Deni- 
trification.  "Lakes,  "Nitrification,  Fate  of  pollut- 
ants, Nitrates,  Dissolved  oxygen,  Lake  Nakan- 
oumi,  Nitrogen  removal,  Lake  sediments,  Sedi- 
ments. 

Samples  of  water-sediment  from  the  brackish  Lake 
Nakanoumi,  Japan,  were  incubated  in  the  laborato- 
ry under  several  dissolved  oxygen  (DO)  concen- 
trations. The  total  inorganic  nitrogen  (TIN)  con- 
centrations decreased  with  increasing  concentra- 
tion of  DO  from  4  to  31%.  Nitrification  and  nitrate 
reduction  in  water-sediment  systems  were  simulta- 
neously determined  by  the  15N  dilution  technique. 
The  rates  of  nitrification,  nitrate  reduction  and 
denitrification  at  25  C  were  9-15,  22-31  and  15-22 
mgN/sq  m/day,  respectively.  The  summer  TIN 
concentrations  in  the  hypolimnion  at  the  central 
part  of  Lake  Nakanoumi  substantially  decreased 
during  the  period  of  1979-1984  (Author's  abstract) 
W89-00769 


SEASONAL  CHANGE  OF  IRON  AND  MANGA- 
MSi:  IN  LAKE  FLKAMI-IKE:  OCCURRENCE 
OF  TURBID  MANGANESE  LAYER, 

Nagoya  Women's  Univ   (Japan).  Faculty  of  Home 


Economics. 

A.  Yagi.  and  I.  Shimodaira. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 

No.  3.  p  279-289,  July  1986. 

Descriptors:  "Limnology,  "Eutrophic  lakes.  "Man- 
ganese, "Iron,  "Seasonal  distribution,  Lakes,  Dis- 
solved iron,  Lake  Fukami,  Turbidity,  Boundary 
layers.  Stagnant  water. 

A  study  was  performed  to  clarify  the  dynamics  of 
manganese  and  iron  in  a  seasonally  anoxic  lake. 
Lake  Fukami-ike,  Japan,  stratified  from  March  to 
October,  and  the  anoxic  condition  prevailed  below 
4-5  m  depth.  The  occurrence  of  a  turbid  layer  was 
found  in  the  boundary  of  the  oxic  and  anoxic 
layers  from  June  to  October.  Its  thickness  ranged 
from  0.5-1.8  m.  This  layer  was  composed  of  partic- 
ulate Mn.  At  the  end  of  October,  the  turbid  layer 
was  composed  of  particulate  Mn.  At  the  end  of 
October,  the  turbid  layer  gradually  spread  with  the 
progress  of  circulation  and  finally  disappeared. 
The  dissolved  oxygen  concentration  at  the  layer 
where  the  maximum  of  particulate  Mn  concentra- 
tion in  the  water  column  appeared,  was  always 
about  0.5  mg/1.  The  release  of  manganous  ion  (Mn 
(2  +  ))  in  the  boundary  layer  (4.0-4.5  m)  and  hypo- 
limnion reached  0.1  and  1.5  mg/1,  respectively. 
The  results  suggest  that  the  major  part  of  the  Mn 
in  the  hypolimnion  is  supplied  by  release  from 
surface  sediment  which  was  observed  from  the 
early  stage  of  stagnation  and  continued  until  the 
autumnal  overturn.  The  concentration  of  dissolved 
iron  seemed  to  be  controlled  by  the  balance  among 
the  supply  of  allochthonous  iron,  the  deposition  or 
dissolution  of  particulate  iron  in  the  hypolimnion 
and  the  FeS  fixation  at  the  bottom.  (Peters-PTT) 
W  89-00770 


DISSOLVED  ORGANIC  CARBON  AND  MAN- 
GANESE IN  THE  BOUNDARY  OF  THE  OXIC 
AND  ANOXIC  LAYERS  IN  LAKES  FUKAMI- 
IKE  AND  SUIGETSU-KO, 

Nagoya  Women's  Univ.  (Japan).  Faculty  of  Home 

Economics. 

A.  Yagi. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 

No.  3,  p  291-298,  July  1986. 

Descriptors:  "Limnology,  "Eutrophic  lakes,  "An- 
aerobic conditions,  "Manganese,  "Organic  carbon, 
"Bacteria,  Decomposition,  Vertical  distribution, 
Lakes,  Lake  Fukami,  Lake  Suigetsu. 

The  vertical  distributions  of  dissolved  organic 
carbon  (DOC)  and  manganese  were  studied  in 
Lakes  Fukami-ike  and  Suigetsu-ko.  A  accumula- 
tion of  particulate  Mn  and  a  decrease  of  DOC 
were  found  at  the  boundary  of  the  oxic  and  anoxic 
layers  in  both  lakes.  It  was  confirmed  that  DOC 
absorption  on  the  particulate  Mn  and  pure  chemi- 
cal oxidation  by  the  particulate  Mn  had  made 
almost  no  contribution  to  DOC  decrease.  The  re- 
duction of  the  particulate  Mn  was  associated  with 
an  increase  in  dissolved  Mn  and  a  decrease  of 
DOC  or  glucose  which  was  added  in  advance.  It  is 
suggested  that  the  Mn  reducing  bacteria  have  only 
a  partial  role  in  DOC  decomposition  and  that  most 
of  the  DOC  is  consumed  by  other  heterotrophic 
bacteria.  (Peters-PTT) 
W89-00771 


STUDIES  ON  FORMATIONS  AND  CHANGES 
OF  MICRO-STRATIFICATION  IN  BLACKISH 
WATER  LAKE  SHINJI,  (IN  JAPANESE), 

Chugoku  Regional  Construction  Bureau  Officials 
Relief  Association,  Enya  (Japan). 
R.  Sugai,  S.  Mutaguchi.  and  M.  Matsumoto. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 
No.  4,  p  31 5-324,  Oct.  1987. 

Descriptors:  "Stratification,  "Anaerobic  condi- 
tions, "Limnology,  "Lake  Shinji,  "Saline  water 
intrusion,  Chemical  properties,  Phosphates,  Dis- 
solved oxygen.  Bottom  water,  Ammonium,  Chlor- 
ides, Anaerobic  conditions,  Vertical  distribution, 
Ohashi  River. 

Vertical  distribution  of  dissolved  oxygen  (DO), 
Cl(-),  NH4(  +  ),  and  P04(3-)  in  the  water  layer 
adjacent  to  the  bottom  in  Lake  Shinji  was  investi- 


gated during  summer-fall  periods  in  1981-1983.  A 
water  column  sampler  for  micro-stratification  was 
used  to  obtain  near-bottom  water  at  10-20cm  depth 
intervals  from  the  bottom  to  1.3  m.  Salinity  stratifi- 
cation in  the  deeper  part  of  the  lake  allows  the 
development  of  an  anoxic  condition  and  the  accu- 
mulation of  NH4(  +  )  and  P04(3-).  This  suggests 
that  anaerobic  conditions  enhance  the  release  of 
phosphate  from  sediment.  DO  concentration  in  the 
near-bottom  water  in  July  1982  as  0.5  mg/1  from 
the  bottom  to  50-70  cm  and  the  highest  P04(3-) 
concentration,  0.885  was  0.5  mg/1  from  the  bottom 
to  50-70  cm  and  the  highest  P04(3-)  concentration, 
0.885  mg/1  (0-10  cm)  and  NH4(  + ^concentration, 
1.267  mg/1  were  found  in  the  anoxic  layer.  Total 
phosphorus  increase  in  the  upper  zone  from  July 
through  August  in  1982  would  correspond  to  the 
internal  supply.  The  chlorinity  distribution  along 
the  long  axis  in  Lake  Shinji  in  1983  proved  that  salt 
water  from  the  Ohashi  River  flowed  into  Lake 
Shinji  and  left  a  high  saline  layer  in  the  deeper  part 
of  the  lake.  Gross  release  rates  were  estimated 
from  mass  changes  of  P04(3-)  and  N4(  +  )  in  the 
stratified  zone.  The  estimated  gross  release  rate  of 
P04(3-)  and  NH4(  +  )  was  11.6  mg/sq  m/day,  and 
29.9  mg/sq  m/day,  respectively.  When  the  chlorin- 
ity concentration  in  the  upper  zone  was  >  1,500 
mg/l,the  depth  of  high  saline  layer  exceeded  40 
cm.  (Author's  abstract) 
W89-00772 


UTILIZATION  OF  NITROGENOUS  NUTRI- 
ENTS BY  NATURAL  PHYTOPLANKTON  IN 
ENRICHED  LAKE  WATERS, 

Office    of    the    Czechoslovak    Federal    Premier, 

Prague. 

N.  Ishida,  and  O.  Mitamura. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 

No.  4,  p  345-350,  Oct.  1986. 

Descriptors:  "Limnology,  "Eutrophic  lakes,  "Nu- 
trients, "Phytoplankton,  "Lakes,  "Nitrogen  com- 
pounds, Phosphorus,  Nitrates,  Ammonia,  Urea, 
Chlorophyll  a.  Lake  Biwa. 

The  utilization  of  nitrogenous  compounds  by  fresh- 
water phytoplankton  was  studied,  after  enrich- 
ments of  nitrogen  and  phosphorus,  in  cultures  of 
surface  waters  collected  from  three  areas  of  differ- 
ent trophic  grades  (eutrophic,  oligotrophic.  and 
mesotrophic)  in  Lake  Biwa.  During  the  incubation 
period,  in  all  experiments,  the  concentration  of 
ammonia  decreased  first,  urea  decreased  subse- 
quently, and  finally  nitrate  decreased.  The  assimila- 
tion of  nitrate  appeared  when  the  ammonia  con- 
centration was  almost  undetectable  in  water.  The 
assimilation  of  urea  was  also  suppressed  due  to  the 
high  concentration  of  ammonia.  This  suggests  the 
preference  of  phytoplankton  for  ammonia  as  a 
nitrogen  source.  The  increasing  rate  of  particulate 
nitrogen  was  almost  equal  to  the  decreasing  rate  of 
total  nitrogenous  nutrients  in  the  water  during  the 
phytoplankton  growing  period.  There  were  no  ap- 
preciable differences  in  nutrient  concentration  or 
chlorophyll-a  between  the  samples  from  the  meso- 
trophic and  oligotrophic  areas.  The  growth  rate  of 
phytoplankton  and  the  utilization  rate  of  nutrients 
in  the  samples  from  the  eutrophic  area  were  much 
higher  than  in  the  other  two  cultures  indicating 
that  the  influence  of  the  nutrient  enrichment  on 
phytoplankton  growth  was  much  more  effective. 
This  suggests  that  nutrient  loading  into  Lake  Biwa 
from  the  watershed  could  enhance  the  phytoplank- 
ton growth  even  in  the  eutrophic  area.  (Peters- 
PTT) 
W89-00773 


DISTRIBUTION  OF  CADMIUM  IN  LAKE 
TOHYA, 

Hokkaido    Univ.,    Hakodate    (Japan).    Faculty    of 

Fisheries. 

I.  Kudo,  and  K.  Matsunaga. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  47, 

No.  4,  p351-354,  Oct.  1986. 

Descriptors:  "Lakes,  "Limnology,  "Path  of  pollut- 
ants, "Cadmium,  "Nitrogen,  Nutrients,  Nitrates, 
Seasonal  distribution,  Lake  Tohya. 
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The  relationship  between  dissolved  cadmium  and 
dissolved  total  inorganic  nitrogen  was  examined  in 
Lake  Tonya,  Japan.  More  than  90%  of  the  dis- 
solved total  inorganic  nitrogen  is  in  the  nitrate 
m„J,he  resultant  equation  is  as  follows:  Cd  (nM) 
=  0  025  N(microM)  -  0.13.  The  slope  (0.025)  is  in 
!?^Lag-^ement  with  ,hat  rePorted  in  seawater 
(0.024).  This  indicates  that  the  removal  of  cadmi- 
um and  the  dissolved  nitrogen  from  surface  waters 
to  deeper  waters  by  biological  assimilation  and 
their  regeneration  in  deeper  waters  would  occur 
W89  00774ame  ra"°  3S  '"  seawater  (peters-PTT) 


INTERCOMPARISON  OF  FOUR  MIXED 
LAYER  MODELS  IN  A  SHALLOW  INLAND 
SEA, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

M.  J.  McCormick,  and  G.  A.  Meadows. 
Journal  of  Geophysical  Research  (C)  JGRCEY 
Vol.  93,  No.  6,  p  6774-6788,  June  15.  1988   12  fig  4 
tab,  64  ref.  6' 

Descriptors:  "Lakes,  *Model  studies,  "Shallow 
water  "Mixing,  "Stratification,  Water  tempera- 
ture, Surface  water,  Lake  Erie,  Mass  transfer 
I  hermochne,  Energy  transfer,  Comparison  studies 
Meteorological  data  collection. 

Four  mixed  layer  (ML)  models  were  compared 
against  an  extensive  water  temperature  data  set 
collected  in  the  central  basin  of  Lake  Erie  during 
the  summer  of  1979.  Results  suggest  that  all  four 
models  are  nearly  equal  in  their  ability  to  satisfac- 
torily simulate  surface  water  temperatures.  How- 
ever, if  diurnal  physical  processes  are  of  interest 
then  the  model  ability  to  simulate  both  the  ML 
depth  and  the  energy  level  associated  with  entrap- 
ment dh/dt  becomes  crucial.  While  three  of  the 
models,  were  satisfactory  in  simulating  the  ML 
depth,  only  two  of  them  were  satisfactory  in 
matching  the  energy  levels  seen  in  the  entrainment 
spectra  of  dh/dt.  This  agreement  suggests  that  the 
shear  velocity  delta  V  entrainment  scaling  plays  a 
critical  role  in  the  cycling  of  shallow  depth  mixed 
layers.  (Author  s  abstract) 
W89-O0831 


tipn  and  phenology  may,  therefore,  be  important 

(Author  s  abstract) 
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FISH,  FLEAS  AND  PHYTOPLANKTON 

University   of  East   Anglia,    Norwich   (England). 

School  of  Biological  Sciences. 

w«oPS[y  bibl'°graphic  entry  see  Field  5C. 
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SDEART,AESArNAl:IiIESE0RFIEWATER  QUAUTY  TIME 

Waterloo     Univ.     (Ontario).     Dept.     of    Systems 
Design  Engineering. 

W89P00866y  bibli0graphic  entrv  see  Fie'd  ?C. 
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EFFECTS    OF    SULPHUR    DEPOSITION    ON 
^KE-WATER    CHEMISTRY    IN    ONTAR™ 

Ontario  Ministry  of  the  Environment,  Dorchester. 
Dorset  Research  Center. 

W°8r9P00846y  bibl'ograPhic  entrv  s«  Field  5B. 


EFFECTS  OF  LIGHT  AND  TEMPERATURF 
ON  PHOTOSYNTHESIS  OF  THE  NUISANCF 
ALGA  CLADOPHORA  GLOMERATA  (U 
KUTZ  FROM  GREEN  BAY,  LAKE  MICHIGAN 

Wisconsin  Univ.,  Madison.  Dept.  of  Botany 
W.  W^Lester,  M.  S.  Adams,  and  A.  M.  Farmer 
«e^Ph5;,.olog,s,  NEPHAV,  Vol.  109,  No   1   p  53- 
58,  May  1988.  3  fig,  2  tab,  19  ref.  P 

Descriptors:  "Green  Bay,  "Algae,  "Light  quality 
"Temperature  effects,  "Photosynthesis,  "Limnolo^ 
Lakes  Pr°Pert'«,  Biomass,  Seasonal  variation, 

H^nH3'  measfuremer,t!i  of  Kg"'"  and  temperature- 
dependence  of  photosynthesis  of  the  nuisance  alga 
Cladophora  glomerata  (L.)  Kutz  were  determined 

lecte"  fromT  ^'^  £ith  a'gal  samPles  co1 
Phn^l  T  'OWer  Green  Bav'  Lake  Michigan. 
l^len*  ffeS'S  rateS  Were  det^mined  ufing 
oxygen  difference  in  water  circulated  around  the 

araCboue,n790hO,°Synthe,SiS  reached  light  sa,ura<i°n 
UlZ  .  micro-moles  photons/sq  m/s  (PAR) 
and  had  a  temperature  optimum  between  28  and  31 
<~;  maximum  rates  were  25-50  mg  02/dwt/h 
These  parameters  varied  seasonally  with  water 
emperatures^  There  was  no  evidence  for  a  ded  ne 
in  photosynthetic  rate  with  increasing  temperature 

"hat  in^i3"8^  USEd  m  Lh'S  S,UdV'  ,lls  concladrf 
that  in  this  instance,  such  an  effect  is  not  responsi- 
ble tor  the  mid-season  decline  of  this  species  Other 
effects,  such  as  those  of  respiration,  photorespira- 


!x£PDICAL   EUTROPHIC   LAKE   MODELING 
AND  PARAMETER  DISCRIMINATION 

Princeton  Univ.,  NJ.  Dept.  of  Aerospace  'and  Me- 
chanical Sciences. 
P.  R.  Jaffe. 

Water  Resources  Bulletin  WARBAO,  Vol  24  No 
3,  p  585-592,  June  1988.  3  fig,  3  tab,  15  ref 

Descriptors:  "Limnology,  "Lakes,  "Eutrophica- 
tion  "Model  studies,  "Statistical  analysis  "Eu- 
trophication,  "Water  pollution  effects,  "Eutrophic 
lakes,  Simulation  analysis,  Nutrient  requirements 
Algae,  Dynamics,  Water  quality,  Venezuela. 

Water  quality  data  collected  between  1978  and 
1981  in  a  highly  eutropic  lake  in  Northern  Venezu- 
ela Lake  Valencia,  were  analyzed  to  detect  spatial 
and  temporal  trends.  Based  on  the  results  of  the 
analyses,  an  appropriate  nutrient-algae  dynamics 
model  was  formulated.  Because  many  parameters 
such  as  the  algae  concentration  were  constant  over 
time,  and  the  model  is  time  dependent,  the  model 
had  to  be  calibrated  with  the  use  of  a  large  and 
structured  tnal-and-error  calibration  process 
1  hrough  the  calibration  process,  the  most  sensitive 
parameters  of  the  model  were  identified,  and  are  in 
order  of  importance:  the  chlorophyll-to-nitrogen 
ratio  for  algae,  the  algae  settling  velocity,  The 
phosphorus  release  rate  from  the  sediments,  the 
chlorophyll-to-phosphorus  ratio  for  algae,  and  the 
exchange  coefficient  in  the  upper  layer  of  lake 
Model  simulations  showed  that  a  reduction  in  the 
nitrogen  load  to  the  lake  as  well  as  a  reduction  in 
he  phosphorus  load  will  decrease  the  algae  popu- 
lation. These  model  simulations  had  a  high  degree 
of  uncertainty  associated  with  them,  making  addi- 
tional sampling  directed  towards  the  measurement 
ot  the  sensitive  parameters  desirable.  (Author's  ab- 

W89-00872 


SEASONAL  PHYTOPLANKTON  DEMO- 
GRAPHIC PROCESSES  AND  EXPERIMENTS 
ON  INTERSPECIFIC  COMPETITION 

California   Univ.,    Davis.    Div.   of  Environmental 

Studies. 

H.  J.  Carney   P.  J.  R.cherson,  C.  R.  Goldman,  and 

R  C.  Richards. 

Ecology   ECOLAR.   Vol.   69,   No.   3.  p  664-678 

June  1988.  12  fig,  2  tab,  76  ref.  P  ' 

Descriptors:  "Phytoplankton.  "Limnology,  "Popu- 
ation  dynamics,  "Lake  Tahoe,  "Seasonal  varia- 
tion, "Thermal  stratification,  Diatoms.  In  situ  tests 
Nutrients,  Epihmnion,  Growth,  Phosphates,  Ni- 
trates, Lighting,  Nevada,  Distribution  patterns. 

Population  dynamics  of  Lake  Tahoe  phytoplank- 
ton species  were  studied  during  1985.  Four  domi- 
nant diatoms  were  examined:  Cyclotella  glomerata, 
Cyclotella   ocellata,    Synedra   amphicephala,    and 
Synedra  radians.  The  role  of  interspecific  resource- 
based  competition  during  spring  and  summer  was 
tested  in  three  ways:  1.  species  distribution  patterns 
along  the  vertical  gradient,  2.  measurements  of  in 
situ  growth  and  loss  processes,  and  3.  transplants 
of  assemblages   between   depths.   All    three   tests 
indicated  that  resource-uased  competition  was  im- 
portant.  Species  clearly  segregated  with  thermal 
stratification  and  nutrient  depletion  in  the  epilim- 
mTn  ^  £lorr\erata  Peaked  within  the  epihmnion 
(0-20m)    S    radians  became  dominant  in  the  deep 
chlorophyll   maximum  region  (60-90  m),  and  the 
other  species  peaked  at  intermediate  depths    Re- 
source-limited   growth    was   a   dominant    process 
during  this   time,   and   sinking  and   natural  death 
were  significant  losses.  Experimental  transplants  of 
assemblages  between  two  depths  (15  and  75  m) 
demonstrated  competitive  interactions  in  the  phos- 
phate-limited  region   near   the  surface,   but   there 
was  no  evidence  of  competition  in  the  deeper  light- 
limited  region.  This  suggested  asymmetrical  com- 
petition along  the  vertical  gradient.  Primary  pro- 
ductivity     nutrient-enrichment      bioassays      and 
growth  kinetic  assays  also  indicated  that  phosphate 
and  light  limitation  were  important  bases  of  species 
interactions.  (Author's  abstract) 
W89-00906 


(SHF>?'KPB.IPL0^^,ATL^ASPECTS  OF  LIZA  ABU 
(HECKEL)     MUGILIDAE,     IN     AL-DAOOni 

DRAIN,  (BAGHDAD,  IRAQ)  °°DI 

Scientific  Research  Council,  Baghdad  (Iraq). 
K..Y.  Al-Yamour,  S.  B.  Allouse,  and  A.  R  Al- 
Jafary. 

lP«cni'if  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  23,  No.  5,  p  497-508,  1988.  5  fig  2 
tab,  8  ref.  & 

Descriptors:  "Aquatic  animals,  "Life  history  stud- 
ies, "Ditches,  "Mullet,  "Iraq,  "Fish,  Reproduction, 
Brackish  water,  Growth  rates,  Growth,  Water  pol- 
lution etfects. 

The  effects  of  grass  carp  on  the  destruction  of 
nuisance  growth  of  aquatic  macrophytes  in  a  drain 
were  studied.  Liza  abu  appeared  in  the  catches 
trom  the  drain  and  was  the  dominant  species 
Urowth  and  reproduction  of  Liza  abu  were  stud- 
ied in  water  in  a  part  of  AL-Daoodi  drain  having 
salinity  between  1-3%.  The  growth  rate  of  L.  abu 
m  the  drain  showed  a  different  pattern  to  that  of 
their  counterparts  in  the  polluted  Diyala  River 
growth  rate  ,n  the  river  was  higher  and  this  may 
be  attributed  to  enrichment  of  the  river  by  sewage 
trom  Al-Rustamiyah  treatment  plant.  Moreover 
higher  salinity  in  the  drain  (1.3%)  may  slow 
growth  rate.  Fecundity  correlated  best  with  length 
W89  0Oa89OWe'8hl  °f  °Vary'  (Verno°y-pTT) 


RIVERA  PRODUCTION  IN  THE  ORINOCO 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Bioloav 
W.  M.  Lewis. 

Ecology   ECOLAR,   Vol.   69,   No.   3,   p  679-692 
June  1988.  10  fig,  3  tab,  34  ref. 

Descriptors:  "Orinoco  River,  "Primary  productivi- 
*m,  *Rlver,s'  *L,mnolgy,  "Seasonal  variations, 
Phytoplankton,  "Transparency,  Tributaries. 
Streams  Biomass,  Chlorophyll  a.  Flood  plains 
Algae.  Sampling,  Incubation,  Irradiation,  Dams' 
Discharge  measurement,  Venezuela. 

Autotrophic  carbon  fixation  was  studied  from  1982 
jo    1985   along   a   500   km   reach   of  the  Orinoco 
River,  Venezuela,  and  in  three  major  tributaries 
Among  the  tributaries,  the  annual  mean  gross  pri- 
mary production  was  highest  for  the  Apure  River 
a  Whitewater  river  that  drains  from   the   Llanos 
region  to  the  north  of  the  Orinoco.  Mean  annual 
production  was  lower  in  the  black  water  tributaries 
draining  from  the  Guayana  Shield  to  the  south.  In 
the  Orinoco  main  stem,  mean  production  varied 
among  stations.   Both   in   the  main  stem  and  the 
tributaries,   production   per   unit   volume  and   per 
unit  area  peaked  during  the  period  of  low  water 
Seasonal  variations  at  a  given  station  were  almost 
entirely  explained  by  variations  in  the  phytoplank- 
ton biomass  per  unit  volume  rather  than  by  season- 
al variations  in  transparency.  However,  differences 
in  mean  transparency  among  the  tributaries  partly 
explained  differences  in  mean  production  per  unit 
area:  suppression  of  potential  production  by  dis- 
solved   and    suspended    substances    was    85%    in 
Whitewaters  (Apure),  40%  in  blackwaters  (Caura 
Carom),   and    intermediate   in   the   Orinoco   main 
stem.   Autotroph   biomass,  as  chlorophyll  a    was 
highest  for  the  Apure  River,  lowest  for  the  black- 
water  tributaries,  and  intermediate  for  the  Orinoco 
Kiver.  A  mass-balance  method  was  used  in  estimat- 
ing the  yield  of  phytoplankton  biomass  from  the 
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floodplain  to  the  river.  The  floodplain.  although 
productive,  conserves  algal  production,  and  in  this 
respect  functions  as  a  closed  system,  even  though  it 
is  physically  an  open  system.  (Author's  abstract) 
W89-00907 


PEAT  ACCUMULATION  AND  THE  SUCCESS 
OF  MARSH  PLANTS, 

Brown  Univ.,  Providence,  RI.  Graduate  Program 

in  Ecology  and  Evolutionary  Biology. 

M.  D  Bertness. 

Ecology  ECOLAR.  Vol.  69,  No.  3.  p  703-713, 

June  1988.  5  fig,  2  tab,  34  ref. 

Descriptors:  *Salt  marshes.  *Peat,  *Marsh  plants, 
•Halophytes,  'Spartina,  'Nutrients,  Littoral  envi- 
ronment, Habitats.  Nitrogen,  Sediments,  Rhode 
Island,  Biomass,  Interstitial  water,  Salinity,  Chemi- 
cal properties,  Detritus. 

To  examine  the  influence  of  peat  accumulation  on 
the  success  of  marsh  plants,  unvegetated  substra- 
tum varying  in  peat  density  was  transplanted  over 
a  tidal  gradient  in  a  New  England  salt  marsh,  and 
colonizatin  of  the  plots  was  followed  for  three 
years.  Manipulated  plots  were  established  in  the 
tall  and  short  form  Spartina  alterniflora  zones  and 
near  the  littoral  border  of  the  Spartina  patens  zone. 
Substratum  type  influenced  plant  colonizaiton  of 
plots  in  each  zone.  In  the  tall  and  short  form  S. 
alterniflora  zones,  the  vigor  of  S.  alterniflora  in- 
vading plots  decreased  with  increasing  peat  densi- 
ty. In  both  of  these  zones,  S.  alterniflora  produc- 
tion in  experimental  plots  lacking  peat  exceeded 
even  that  in  unmanipulated  control  plots,  suggest- 
ing that  natural  peat  accumulation  in  these  habitats 
reduces  plant  production.  Experimental  plots  in  S. 
patens  zone  also  were  colonized  as  a  function  of 
peat  density.  All  plots  in  the  S.  patens  zone  were 
heavily  colonized  by  S.  alterniflora  ,  suggesting 
that  S.  alterniflora  is  normally  excluded  from  this 
habitat  by  the  presence  of  high  marsh  vegetation. 
S.  alterniflora  invasion  of  the  S.  patens  zone  plots, 
however,  precluded  assessing  the  influence  of  sub- 
stratum type  on  the  success  of  the  grasses  normally 
found  in  this  habitat.  A  physical  parameter  inven- 
tory of  the  experimental  plots  indicated  that  plant 
growth  in  the  plots  was  not  correlated  with  many 
edaphic  conditions  believed  to  favor  marsh  plant 
growth.  These  data  suggest  that  peat  accumulation 
in  marsh  habitats  may  inhibit  plant  growth,  lead  to 
autogenic  changes  in  plant  performance,  and  con- 
tribute to  within  and  between  marsh  variation  in 
plant  production.  (Author's  abstract) 
W89-00909 


SEDIMENTATION  OF  PARTICULATE  MATE- 
RIAL IN  TWO  SHALLOW,  LAND-LOCKED 
FJORDS  IN  WESTERN  NORWAY, 

Bergen  Univ.  (Norway).  Inst,  of  Marine  Biology. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-01008 


primary  production  (such  as  coral  reefs)  had  rates 
of  bacterial  production  greater  than  those  predict- 
ed by  sediment  organic  C  content  alone.  In  the 
photic  zone  of  lakes  and  the  ocean,  bacterial  pro- 
duction was  significantly  correlated  with  plank- 
tonic  primary  production,  chlorophyll  a,  or  num- 
bers of  planktonic  bacteria.  For  all  planktonic  sys- 
tems analyzed,  bacterial  production  ranged  from 
0.4  to  150  micrograms  C/l/d  and  averaged  20% 
(median  16.5%)  of  planktonic  primary  production. 
On  an  areal  basis  for  the  entire  water  column, 
bacterial  production  ranged  from  118  to  2,439  mg/ 
sq  m/d  and  averaged  30%  (median  27%)  of  water 
column  primary  production.  Heterotrophic  bacte- 
rial production  is,  thus,  a  large  component  of  total 
secondary  production  and  is  roughly  twice  as  large 
as  the  production  of  macrozooplankton  for  a  given 
level  of  primary  production.  (Author's  abstract) 
W89-01034 


BACTERIAL  PRODUCTION  IN  FRESH  AND 
SALTWATER  ECOSYSTEMS:  A  CROSS- 
SYSTEM  OVERVIEW, 

Institute  of  Ecosystem  Studies,  Millbrook,  NY. 
J.  J.  Cole,  S.  Findlay,  and  M.  L.  Pace. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
43,  No.  1/2.  p  1-10.  March  24,  1988.  5  fig,  3  tab,  64 
ref.  NSF  Ecosystems  Studies  Program  Grant  BSR- 
8516897;  Hudson  River  Foundation  Grants  003/ 
86A/012  and  016/86B/005. 

Descriptors:  'Bacteria.  'Aquatic  bacteria,  'Pro- 
ductivity, 'Aquatic  environment,  'Marine  environ- 
ment. Heterotrophic  bacteria,  Marine  bacteria, 
Marine  biology,  Environment,  Benthic  environ- 
ment. Microbiological  studies,  Organic  matter, 
Biomass,  Biotransformation,  Sediments,  Carbon, 
Organic  carbon.  Lakes,  Chlorophyll  A,  Plankton, 
Zooplankton,  Ecology,  Reviews. 

Data  from  70  studies  were  reviewed  in  which 
estimates  of  production  of  heterotrophic  bacterial 
biomass  (bacterial  production)  were  reported  for 
fresh-  and  saltwater  ecosystems.  In  sediments,  bac- 
terial production  was  significantly  (p  <  0.001), 
positively  correlated  to  sediment  organic  C  con- 
lent.    Systems   which   had   high   rates   of  benthic 


THERMAL  SIMULATION  OF  A  LAKE  WITH 
WINTER  ICE  COVER, 

Western    Australia    Univ.,    Nedlands.    Centre   for 

Water  Research. 

J.  C.  Patterson,  and  P.  F.  Hamblin. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  3,  p  323-338,  May  1988.  9  fig,  1  tab,  32  ref. 

Environment  Canada  Contract  0SE18-00253. 

Descriptors:  'Lakes,  'Model  studies,  'Thermody- 
namics, 'Ice  cover,  'Mixing,  'Thermal  stratifica- 
tion, Stratification,  Snow,  Ice,  Ice  thickness,  Lim- 
nology, Heating. 

A  one-dimensional  thermodynamic  model  of  a 
two-component  ice  and  snow  cover  is  added  to  an 
existing  one-dimensional  lake  mixing  model.  Em- 
phasis is  placed  on  the  thermodynamic  coupling 
between  the  ice  and  mixing  models,  absent  in  pre- 
vious models.  The  two-dimensional  effects  of  par- 
tial ice  cover  are  incorporated  into  this  one-dimen- 
sional framework  by  using  a  minimum  ice  thick- 
ness. The  model  is  applied  to  Lake  Laberge, 
Yukon  Territory,  and  to  Babine  Lake,  British  Co- 
lumbia, for  periods  covering  the  formation  and 
demise  of  full  ice  cover.  The  results  of  the  model 
are  compared  to  snow  and  ice  measurements  in  the 
first  case  and  to  water  column  data  during  the 
spring  period  in  the  second.  The  comparisons  are 
good,  implying  that  the  ice  and  snow  model  is 
performing  satisfactorily  and  emphasizing  the  im- 
portance of  the  coupling  between  the  ice  and  the 
underlying  water.  The  successful  simulation  of  the 
observed  mixed  layer  under  the  ice,  driven  by 
convective  stirring  caused  by  short-wave  heating 
below  the  temperature  of  maximum  density,  is  an 
example  of  the  ability  of  the  model  to  provide 
physical  insight  into  processes  occurring  in  lakes. 
(Author's  abstract) 
W  89-0 1044 

MANGANESE  OXIDATION   IN   PH   AND  02 

microenvironmf:nts     PRODUCED     BY 

PHYTOPLANKTON, 

Wisconsin   Univ.,   Milwaukee.   Center   for   Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-01045 

DISCRIMINATION  BETWEEN  ALGAE  AND 
ARTIFICIAL  PARTICLES  BY  FRESHWATER 
AND  MARINE  COPEPODS, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Dept.  of  Ecophysiology. 
W.  R.  DeMott. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  3,  p  397-408,  May  1988.  4  fig,  4  tab,  46  ref. 

Descriptors:  'Algae.  'Particulate  matter,  'Animal 
behavior,  'Copepods,  'Food  habits.  'Zooplank- 
ton, Behavior,  Crustaceans,  Chlamydomonas, 
Chlorophyta,  Aquatic  animals,  Plankton,  Daphnia, 
Marine  biology. 

Chemically  mediated  food  selection  was  studied 
with  combinations  of  living  algae  and  algal-fla- 
vored and  untreated  polystyrene  spheres.  The 
freshwater  calanoid  Eudiaptomus  exhibited  a 
strong  preference  for  flavored  spheres  over  un- 
treated spheres  when  algae  were  scarce,  but  ingest- 


ed few  spheres  of  either  type  when  algae  were 
abundant.  Experiments  using  a  'zooplankton  sand- 
wich technique'  revealed  a  distinct  ranking  of  pref- 
erence: 6-micron  Chlamydomonas  >  6-micron 
Chlamydomonas-flavored  spheres  >  6-micron  un- 
treated spheres.  Consistent  with  foraging  theory, 
Eudiaptomus  very  strongly  selected  algae  over 
flavored  spheres  when  algae  were  abundant,  but 
was  less  selective  when  algae  were  scarce.  Sand- 
wich experiments  revealed  differences  in  selectivi- 
ty among  individuals  and  between  species  of 
marine  and  freshwater  zooplankton.  In  experi- 
ments with  12-micron  algae  and  untreated  12- 
micron  spheres,  Eudiaptomus  was  highly  selective, 
ingesting  about  1,000  x  more  algae  than  spheres, 
whereas  the  cladocerans  Daphnia  and  Sida  fed 
nonselectively.  The  marine  copepod  Temora  longi- 
cornis  was  less  selective  than  Pseudocalanus  sp., 
and  both  marine  copepods  were  less  selective  than 
Eudiaptomus.  These  complex  foraging  patterns 
emphasize  the  need  for  carefully  designed  experi- 
ments with  mixtures  of  natural  particles  of  differ- 
ing nutritional  quality.  (Author's  abstract) 
W 89-0 1047 

SPATIAL  PATCHINESS  IN  THE  LACUSTRINE 
SEDIMENTARY  ENVIRONMENT, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

J.  A.  Downing,  and  L.  C.  Rath. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  3,  p  447-458,  May  1988.   1  fig,  5  tab,  72  ref. 

Descriptors:  'Limnology,  'Lakes,  'Sediments, 
'Lake  sediments,  'Organic  matter,  'Pigments, 
'Phosphorus,  Distribution,  Regression  analysis, 
Spatial  distribution.  Sampling,  Benthos,  Benthic 
fauna,   Fauna,   Aquatic   animals,   Water  currents. 

Spatial  patchiness  of  sediment  characteristics  in 
central,  bathymetrically  uniform  sites  in  eight  lakes 
was  examined  by  comparison  of  within-  and 
among-core  variation  in  water,  organic  matter, 
pigment,  and  phosphorus  concentrations.  Sampling 
sites  were  chosen  to  avoid  known  sources  of  sedi- 
ment heterogeneity.  Regression  analysis  of  within- 
core  and  among-core  variance  on  mean  sediment 
characteristics  was  used  to  examine  sampling  ex- 
igencies. Comparisons  of  microscale  and  analytical 
variation  with  variation  in  sediment  characteristics 
among  core  samples,  within  sites,  showed  signifi- 
cant sediment  heterogeneity  in  >  62%  of  the 
comparisons.  All  sediment  characteristics  and  all 
sampling  sites  showed  some  significant  heterogene- 
ity. The  variance  in  sediment  characteristics 
among  core  samples,  within  sites,  was  from  2  to 
320  times  greater  than  analytical  or  microscale 
variation.  Spatial  heterogeneity  might  result  from 
aggregated  benthic  animals,  slow  currents,  or 
small-scale  variations  in  bottom  profile.  (Author's 
abstract) 
W89-01048 

MYXOCOCCAL  PREDATION  ON  CYANOBAC- 
TERIAL  POPULATIONS:  NUTRIENT  EF- 
FECTS, 

Toledo  Univ.,  OH.  Dept.  of  Biology. 

P.  C.  Fraleigh,  and  J.  C.  Burnham. 

Limnology  and  Oceanography  LIOCAH.  Vol.  33, 

No.  3,  p  476-483,  May  1988.  6  fig,  18  ret.  NOAA 

National     Sea     Grant     Program     Office     Grant 

NA84AA-D-00079;  Ohio  Sea  Grant  Project  Grant 

R/ER-4. 

Descriptors:  'Bacteria,  'Myxobacteria,  'Cyano- 
phyta,  'Algae,  'Eutrophication,,  'Lakes,  Lake 
Erie,  Nostoc,  Culture  media.  Nutrients,  Microbio- 
logical studies,  Predation,  Culturing  techniques, 
Water  quality  management.  Limnology. 

Myxococcus  fulvus  BG02,  a  cyanobacteriolytic 
bacterium,  reduced  densities  of  the  cyanobacteria 
Nostoc  muscorum  and  Phormidium  luridum  in  six 
inorganic  media  and  in  filtered  water  from  Lake 
Erie  when  inoculated  to  give  initial  myxococcal 
densities  of  5  x  10  to  the  6th  power  cells/ml.  When 
initial  myxococcal  densities  were  lower,  the  reduc- 
tion in  Nostoc  density  was  delayed  in  a  nutrient- 
rich  medium  and  did  not  occur  in  a  nutrient-poor 
medium.  These  laboratory  results  suggest  that  the 
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absence  of  myxobacteria  in  cyanobacterial  blooms 
and  the  absence  of  cyanobacterial  population  con- 
trol by  related  lytic  bacteria,  found  in  natural 
blooms,  may  be  due.  in  part,  to  insufficient  inor- 
ganic nutrient  fertility  to  support  growth  of  lytic 
bacterial  populations  to  densities  necessary  to 
cause  significant  cell  lysis  in  host  populations  (Au- 
thor s  abstract) 
W89-01050 


STREAMFLOW     REGULATION     AND     FISH 
COMMUNITY  STRUCTURE 

M?«r,h^Sre,tx,Univ"  Amh^st.  Dept.  of  Forestry 

and  Wildlife  Management. 

For  primary  bibliographic  entry  see  Field  4A. 


TRACE  METAL  GEOCHEMISTRY  OF  PORE 
WATER  BRINES  FROM  TWO  HYPERSALINE 
LAKES, 

New  Hampshire  Univ.,  Durham.  Inst,  for  the 
Study  of  Earth,  Oceans  and  Space. 

W°89Poio79y  bibliographic  entry  see  Field  2K- 


HYDROGEN  ION  CONCENTRATION  AND 
ALKALINITY  OF  RESERVOIR  WATER  IN 
THE  SIERRA  NEVADA,  CALIFORNIA  AND 
CORRELATIONS  WITH  AIR  POLLUTANTS 

California  Univ..  Berkeley.  Dept.  of  Plant  and  Soil 
Biology. 

»?ornPr,m?ry  bibliographic  entry  see  Field  5B. 
w  59-01  165 


TOXICITY  OF  ALKYLLEAD  SALTS  TO  AN- 
INSEDIMENTTROGEN   TRANSF°RMATIONS 

Macdonald  Coll'.,  Ste.  Anne  de  Bellevue  (Quebec) 
uept.  ot  Food  Science  and  Agricultural  Chemis- 

«?0rnPmmi^y  bibli°graphic  entry  see  Field  5C. 
w  89-01  167 


ECOLOGY  OF  FRESHWATER  GASTROPODS 
IN  THE  CENTRAL  CANADIAN  REGION     ° 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology 
b.  Pip.  bJ' 

Nautilus  (The)  NUTLA5,  VOL  100,  No.  2,  n  56- 
66,  April  30  1986.  7  tab,  17  ref.  'P 

Descriptors:  "Ecology,  "Gastropods,  "Canada 
"Macrophytes  "Aquatic  habitats.  Distribution' 
Aquatic    populations,     Species    diversity,     Water 

sC0|ev^sr>l:H  hri0l0PCa' ecology'  Sediments,  Dis- 
solved solids,  Spatial  variation. 

Ih,LeC?'°8y  °[  freshwater  gastropods  was  sur- 
veyed at  more  than  400  permanent  aquatic  habitats 
located   within   the  area  bounded   by   47   and   54 

19e782e^Q«!ih  Pd  94  and  106  degrees  We^  from 
1972   to    1984.   Parameters  examined   were  water 

d?veUvPe;  kSedlme"t  'VPe'  gastropod  community 
water  nHtT7!,ed  ™cro?^  diversity,  surface 
chin  \Z  l?  ?'  d'SSolved  solids.  total  alkalinity, 
chloride,  sulfate,  nitrate/nitrite  and  soluble  reac- 

ons  w?hP  US'  Ma"Ly  Species  showed  distnbu- 
f  nm  T}.? PeC'  '°  ,heSe  Parameters  that  differed 
from  the  total  site  sampling  distributions.  Gastro- 
pods ,n  the  study  areas  appeared  to  form  a  continu- 

"uTtrifph  mg  t0  hab'ta'  type'  With  Stag™ola  pa- 
IhTw  u  Y  3  jenneSSI  and  Fossaria  modicella  at 
the  higher  extremes  of  water  chemistry,  and  S 
"J;,  Bulimnea  megasoma,  Marstonia  decepta 
and  He  , soma  campanulatum  at  the  lower  end  of 
he  scale.  Species  able  to  tolerate  high  dissolved 
inorganic  values  also  showed  broad  tolerance 
ranges  for  these  parameters.  Regional  variation  in 

daemanfioenrangeKm^  be  3  C0^pleX  ^tion"  of 
betwetl  COmb,ned  w,th  the  inter-relationships 
(AuThor-sX°rac,)aSPeCtS  °f  "^  thML 
W89-01183 


Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

A.  F.  H.  Marker,  H.  A.  Hopgood.  and  C  F 

Randall. 

British  Phycological  Journal   BPHJAA    Vol    21 

No.  2,  p  171-182,  June  1986.  7  fig,  3  tab,  36  ref 

Descriptors:  "Diatoms,  "Chlorophyll  a,  "Streams. 
Epiphytes,  Growth,  Seasonal  variation.  Pigments 
Suspended  solids,   Aquatic  drift.   England,   River 
r-rome,  Thin  layer  chromatography. 

The  nutrient-rich  chalk  streams  of  southern  Eng- 
land are  characterized  by  extensive  spring  growths 
of  epihthic  and  epiphytic  diatoms.  Diatom  growth 
reflected   by   the   suspended   solids   in   the   River 
i-rome,  was  monitored  from  late  winter  to  mid- 
summer by  estimating  chlorophyll  a  and  its  most 
significant      pigmented      degradation      products 
During    1985,    chlorophyll    a    concentration    was 
lowest  in  winter  and  was  highest  at  the  end  of 
April.  Pheopigments  were  highest  in  winter  and 
lowest   in   midsummer.   Separations  by   thin-layer 
chromatography     indicated     that     chlorophyll     a 
dominated  the  pigments  from  mid-April  to  mid- 
May^  During  winter,  pheophytin  a  was  the  most 
significant   breakdown   product.    In   summer    the 
relative  importance  of  pheophorbide  a  increased 
while  the  pheophytin  a  decreased,  possibly  reflect- 
ing greater  grazing  activity.  Magnesium-containing 
breakdown  products  (chlorophyllide  a,  etc)  never 
accounted  for  more  than  a  small  percentage  of  the 
total  chlorophyll  pigments,  even  during  the  decline 
of  the  diatom  population.  The  results  suggest  that 
in  late  spring,  live  cells  rather  than  dead  cells,  are 
being  lost  downstream  in  the  suspended  solids  or 
into  the  sediment.  (Author's  abstract) 
W89-01186 
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at£  A?,?  of  micko-algal  PHOTOSYNTH- 
AJ£A^ASSOCIATED  BACTERIAL  UPTAKE 
AND  HETEROTROPHIC  GROWTH 

University  Coll.  of  Wales,  Aberystwyth.  Dept  of 
Botany  and  Microbiology.  ' 

A.  K.  Jones,  and  R.  C.  Cannon. 
British  Phycological  Journal  BPHJAA    Vol    21 
No.  4,  p  341-358,  December  1986.  2  tab,  129  ref! 

Descriptors:  "Algae,  "Organic  carbon,  "Bacteria 
Algal    growth,    Organic    matter,    Heterotrophic 
bacteria    Energy   transfer,   Food   chains,   Ecosys- 
tems, Photosynthesis,  Light,  Carbon  dioxide 


\lTTt  0,o£ht,hy0J°£y  J,THA2-  Vol.  24,  No.  6.  p 

131-138,  1984.  4  tab,  22  ref. 

Descriptors.  "Istrins  Reservoir,  "Population  dy- 
namics, "Fishens,  Reservoirs,  Fish,  Fish  stocking, 
Statistical  methods,  Species  composition,  Recrea- 
tion demand,  Bream,  Ichthyofauna,  Soviet  Union 
rishing. 

The  abundance  of  bream,  Abramus  brama,  in  Is- 
nnsk  Reservoir  (Moscow  district)  is  estimated  and 
the  extent  of  its  exploitation  by  anglers  is  investi- 
?980  ,QA,  t0lf  of,695Jcatches  were  analyzed  in 
1980-1981  and  evaluated  for  size  and  species  com- 
position. To  assess  the  bream  stocks,  the  largest  in 
the  reservoir,  the  biostatistic  method  of  P  V 
1  yurin  was  applied  according  to  the  determination 
of  the  normal  curves  of  survival  and  rates  of 
natural  mortality.  Arguments  are  presented  in 
favor  of  the  regulation  of  bream  fishing  in  the 
reservoir  with  a  view  to  the  fuller  use  of  fishing 
stocks  and  the  improvement  of  the  ichthyofaunf 
composition.  It  is  suggested  that  the  numbers  of 
anler  visits  not  be  increased  to  protect  the  fish 
stocks  and  to  avoid  additional  pollution.  (Miller- 

W89-01191 


™^ES  IN  THE  ECOSYSTEM  OF  THE 
AZOV  SEA  IN  RELATION  TO  ECONOMIC  DE- 
VELOPMENT IN  THE  BASIN, 

Azovskii  Nauchno-Issledovatel'skii  Inst.  Rybnogo 
Khozyaistva,  Rostov-na-Donu  (USSR) 

u?fironTm?ry   bibli°graPh,c   entry   see   Field   6G. 

w»y-01 192 


POSSIBILITY    OF    USING    RADIOACTIVELY 
POLLUTED  WATERBODIES  FOR  FISH  CUL 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  General 

Lrenetics. 

For  primary  bibliographic  entry  see  Field  3C 


The  origin  of  extracellular  organic  substances 
ound  in  algal  cultures.  According  to  the  current 
literature  it  is  generally  accepted  that  healthy 
growing  algae  release  a  portion  of  the  carbon  they 
fix  in  photosynthesis  as  dissolved  extracellular 
products.  The  extent  of  this  release  is  variable 
being  affected  by  such  factors  as  photon  flux  densi- 
ty, carbon  dioxide  concentration  and  nutrient 
stress.  Heterotrophic  bacteria  may  use  the  organic 
matter  released  by  algae.  It  is  probable  that  both 
the  extent  of  such  use  and  the  nature  of  the  bacte- 

tTre  »raiP«,T^bl,V  lf'  aS  sugSested  ™  the  litera- 
ture, at  least  half  of  marine  primary  production 
passes  through  the  planktonic  m.croheterotrophs 
and  ,f  microbial  secondary  production  may  be 
comparable  to  that  of  herbivorous  zooplankton 
and  large  compared  with  that  of  autotrophs,  then 
present  concepts  of  aquatic  food  webs  will  have  to 
be  revised.  (Miller-PTT) 
W89-01187 


STUDIES    ON    EPILITHIC    AND    EPIPHYTIC 
D/ATOMS  IN  A  CHALKSTREAM:  COMPAR^ 

mVDEE^TA,TVEESS°FCHLOROPHYLL  A  AND 


PHYTOPLANKTON  AND  REVERSED  EI  J 
TROPHICATION  IN  LAKE  MALAREN  CEN 
TRAL  SWEDEN,  1965-1983         mLAKtIN-  ctN" 

RmTit  STd,ch  Envir'°"mental  Protection 
Board,  Uppsala  (Sweden).  Environmental  Quality 

W89-0m8ry   bibliograPhic   entry   see   Field    5G. 


STATE  OF  THE  ICHTHYOFAUNA  IN  IS- 
TRINSK  RESERVOIR  SINCE  ITS  CONVFR 
SION  INTO  A  RECREATIONAL  WATER 

Vserossuskn  Nauchno-Issledovatel'skii  Ins't  Pru- 
(USSR)  Rybn°g0  Khozyaistva,  Konakovo 
S.  S.  Mosiyash. 


FECUNDITY  DYNAMICS  OF  KHRAMULYA 
^A^SRHINUS  CAPOETA  SEVA^GI  IN  RE: 
LAJION  TO  THE  CHANGING  ENVIRON- 
MENT OF  LAKE  SEVAN, 

Akademiya  Nauk  Armyanskoi  SSR,   Sevan    Hv- 

drobiological  Station. 

B.  K.  Gabrielyan. 

i?,Ur,nfn  O,f'cbthyology  JITHA2,  Vol.  26,  No.  6,  p 

134-140,  1986.  4  tab,  25  ref.  Originally  published  in 

Voprosy  Ikhtiologn,  No.  5,  1986,  p  814-819. 

Descriptors:  "Lake  Sevan,  "Growth,  "Fish,  "Fish 
eggs,  Fish  food,  Lakes,  Khramulya,  Fish  establish- 
ment, Reproduction,  Correlation  analysis. 

Some  aspects  of  reproduction  biology  of  khramu- 
ya   Vancorhinus  capoeta  sevangi,  were  studied  in 
Mgnt  of  the  complex  processes  taking  place  in  Lake 
Sevan  in  recent  years.  Lowered  water  levels  have 
directly  and  indirectly  reduced  the  food  supply 
growth  rate  and  fecundity  of  fishes.  The  absolute 
and  relative  fecundity,  size  and  weight  of  eggs  and 
association  of  these  parameters  with  the  length 
weight  and  age  of  females  were  studied.  The  calcu^ 
lation  of  correlation  coefficients  between  individ- 
ual absolute  fecundity  and  different  biological  pa- 
rameters, such  as  body  weight,   length  and  age 
showed  that  the  mean  fecundity  of  Sevan  Lake 
khramulya  is  highly  correlated  with  body  weight 
and  to  a  lesser  extent  with  body  length  and  age 
I  he  lower  correlation  coefficient  between  individ^ 
ual  absolute  fecundity  and  body  weight  of  females 
indicates   an   increase   in   the   variability   of  these 
parameters  which,  with  a  slight  reduction  in  the 
weight  and  diameter  of  mature  eggs,  suggests  a 
definite  deterioration  of  food  availability  The  data 
lead   to   the  conclusion   that   the  changes  in   the 
fecundity   of  Sevan    Lake   khramulya   indicate   a 
definite  disturbance  in  the  stability  of  conditions  of 
its  reproduction  and  feeding.  (Miller-PTT^ 
W89-01194 


^r^cV^^  OF  PLANKTONIC  CRUS- 
TACEANS  IN  A  DIMICTIC  LAKE  ON  THE  CA- 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

NABIAN  SHIELD  (STRUCTURE  EN  TAILLE 
DES  CRUSTACES  PLANCTONIQUES  D'UN 
LAC  DIMICTIQUE  DU  BOUCLIER  CANA- 
DIEN), 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

L.  Martin,  and  B.  Pinel-Alloul. 
Canadian  Journal  of  Zoology  CJZOAG.  Vol.  66, 
No.  7.  p  1570-1577.  July  1988.  4  fig,  2  tab,  37  ref. 
Conseil  de  Recherches  en  Sciences  Naturelles  et  en 
Genie  du  Canada  Subvention  A02251  and  Minis- 
tere  de  1'Education  du  Quebec  Equipe  EQ  0467. 
English  summary. 

Descriptors:  'Lakes,  'Population  dynamics,  'Zoo- 
plankton,  'Crustaceans,  'Limnology,  'Dimictic 
lakes,  'Canada,  Canadian  Shield,  Biological  sam- 
ples, Quebec,  Seasonal  variation.  Statistical  analy- 
sis. Annual  distribution.  Larval  growth  stage,  Fre- 
quency analysis,  Food  chains. 

From  May  1981  to  July  1982,  28  zooplankton 
samples  were  taken  from  the  pelagic  zone  of  Lake 
Cromwell,  Quebec.  Seasonal  variation  in  the  size 
structure  of  the  planktonic  crustacean  community 
was  studied  using  three  different  multidimensional 
analyses:  intermediate  linkage  clustering,  principal 
coordinate  analysis,  and  chronological  clustering. 
The  results  of  these  analyses  showed  the  existence 
of  distinct  patterns  in  the  size  distribution  of  plank- 
tonic crustaceans  during  the  annual  cycle.  During 
winter  the  community  was  dominated  by  interme- 
diate-sized organisms  (0.51-0.60  mm),  and  by  a  few 
of  larger  size  (0.96  mm).  In  springtime,  nauplu 
appeared,  and  the  larger  size  classes  were  reduced, 
giving  the  size  spectra  a  characteristic  shape.  Small 
organisms  (0.06-0.22  mm)  dominated  the  popula- 
tion throughout  the  summer.  The  fall  season  was 
characterized  by  the  opposite  observation:  small 
organisms  slowly  decreased  in  number  while  the 
intermediate  classes  (0.51-0.60  mm)  increased  in 
number  to  reach  their  peak  in  winter.  These  size/ 
frequency  patterns  may  be  related  to  varying  food 
levels  and  composition  throughout  the  year.  (Au- 
thor's abstract) 
W89-01231 


LAKE   RESPONSE   MODELING   USING   BIO- 
LOGICALLY AVAILABLE  PHOSPHORUS, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01236 


increased  incidence  of  large  self-shaded  and  buoy- 
ancy-prone chlorophyll  standing  crops  that  were 
readily  advected  by  the  wind.  Profile  sampling 
near  the  center  of  Mendota  or  Delavan  provided 
an  unbiased  estimate  of  pelagic  mean  CSC  with  a 
coefficient  of  variation  of  14%.  Lake  stations  at  the 
margins  of  the  pelagic  zone  were  biased  for  pelagic- 
mean  CSC  and  also  had  large  temporal  CVs.  The 
station  biases  reflect  the  prevailing  westerly  winds; 
the  large  CVs  reflect  the  cyclical  wind  shifts  relat- 
ed to  cyclonic  storms.  (Author's  abstract) 
W 89-0 1242 


21.  Water  In  Plants 


LINEAR  ROOT  WATER  UPTAKE  MODEL, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

R.  Prasad. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 

p  297-306,  May  30,  1988.  5  fig,  1  tab,  7  ref. 

Descriptors:  'Mathematical  models,  'Simulation 
analysis,  'Model  testing,  'Soil-water-plant  rela- 
tionships, 'Root  zone,  Soil  water,  Roots,  Absorp- 
tion, Errors,  Prediction,  Comparison  studies, 
Cotton,  Safflower,  Sorghum,  Wheat,  Cabbage, 
Evapotranspiration. 

A  model  of  root  water  extraction  is  proposed,  in 
which  a  linear  variation  of  extraction  rate  with 
depth  is  assumed.  Five  crops  (cotton,  safflower, 
grain,  sorghum,  wheat  and  early  cabbage)  were 
chosen  for  simulation  studies  of  the  model,  and  soil 
moisture  depletion  under  optimal  conditions  from 
different  layers  for  each  crop  is  calculated.  Similar 
calculations  were  also  made  using  the  constant 
extraction  rate  model.  Rooting  depth  is  assumed  to 
vary  linearly  with  potential  evapotranspiration  for 
each  crop  during  the  vegetative  phase.  The  calcu- 
lated patterns  were  compared  with  measured  mean 
depletion  patterns  for  each  crop.  It  is  shown  that 
the  constant  extraction  rate  model  resulted  in  large 
errors  in  the  prediction  of  soil  moisture  depletion, 
whereas  the  proposed  linear  extraction  rate  model 
gave  satisfactory  results.  Hypothetical  depletion 
patterns  predicted  by  the  model  in  combination 
with  a  moisture  tension-dependent  sink  term  devel- 
oped elsewhere  are  indicated.  (Author's  abstract) 
W 89-003 5 3 


SAMPLING  STRATEGIES  AND  ASSOCIATED 
FRRORS  IN  ESTIMATING  EPILIMNETIC 
CHLOROPHYLL  IN  EUTROPHIC  LAKES, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
R.  E.  Stauffer. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No  9,  p  1459-1469,  September  1988.  3  fig,  11  tab, 
13  ref  EPA  Research  Grants  16010-EHR  and 
R805281010,  EPA  Training  Grant  5P2-WP- 184-04, 
and  NSF  Grant  DEB8012313. 

Descriptors:  'Limnology,  'Eutrophic  lakes,  'Sam- 
pling, 'Network  design,  'Experimental  design, 
'Chlorophyll,  'Epilimnion,  Estimation,  Spatial  dis- 
tribution, Lake  Mendota,  Biological  samples,  Error 
analysis,  Lake  Delavan,  Thermal  stratification, 
Standing  crops.  Plankton,  Cyanophyta,  Variation 
coefficient,  Nutrients.  Wind. 

The  spatial  distribution  of  chlorophyll  a  in  Lakes 
Mendota  and  Delavan  was  studied  during  thermal 
stratification  in  1971  and  1972.  Both  lakes  are 
calcareous  and  support  large  (milligrams/sq  m) 
epilimnetic  chlorophyll  standing  crops  (CSC)  of 
planktonic  blue-green  algae.  The  root/mean/ 
square  (rms)  coefficient  of  variation  (CV)  between 
chlorophyll  samples  1  m  apart  in  the  epilimnetic 
profile  was  23%  during  sunny,  windless  interludes 
following  cold  fronts.  The  CV  for  samples  within 
the  profile  increased  as  the  two-thirds  power  of 
their  separation  distance.  During  conditions  of  ele- 
vated wind  stress  the  interstrata  CV  for  chloro- 
phyll converged  to  the  pure  analytical  error  (2- 
3%).  For  Mendota,  the  rms  CV  (CSC)  varied  as  7 
d  sub  s  or.  alternatively,  9.5  d  sub  s  to  the  2/3, 
where  d  sub  s  represents  the  interstation  separation 
distance  in  kilometers.  The  rate  of  increase  was 
greater  for  Delavan  (approximately  13  d  sub  s), 
probably  because  of  increased  nutrients,  hence  the 


TYPHA  PRODUCTIVITY  IN  A  TEXAS  POND: 
IMPLICATIONS  FOR  ENERGY  AND  NUTRI- 
ENT DYNAMICS  IN  FRESHWATER  WET- 
LANDS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00524 


STRUCTURE  OF  A  POPULATION  OF  LOBE- 
LIA DORTMANNA  L.  ALONG  A  GRADIENT 
OF  INCREASING  DEPTH  IN  AN  OLIGOTRO- 
PHY LAKE, 

Gdansk  Univ.  (Poland).  Dept.  of  Plant  Ecology 

and  Nature  Protection. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00525 


DOES  TRANSPIRATION  LIMIT  THE 
GROWTH  OF  VEGETATION  OR  VICE  VERSA, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
J.  L.  Monteith. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 
3,  p  57-68,  July  30,  1988.  2  fig,  19  ref,  1  append. 

Descriptors:  'Soil-water-plant  relationships, 
'Transpiration,  'Vegetation,  'Plant  growth,  Hy- 
drology, Canopy,  Photosynthesis,  Water  use  effi- 
ciency, Water  stress. 

For  hydrological  or  agronomic  purposes,  the  po- 
tential rate  of  transpiration  from  vegetation  is  often 
calculated  as  a  function  of  climatological  variables, 
sometimes  with  the  inclusion  of  a  canopy  resist- 
ance to  water  vapor  diffusion.  If,  within  leaves,  the 
intercellular   concentration    of  carbon   dioxide   is 


conservative,  the  canopy  resistance  must  depend 
on  the  photosynthesis  rate,  implying  that  potential 
transpiration  depends  on  potential  growth.  The 
relevant  form  of  the  Penman-Monteith  equation  is 
developed  to  link  water  use  efficiency  with  the 
conversion  coefficient  for  solar  radiation.  When 
water  is  limiting,  the  maximum  rate  at  which  tran- 
spiration can  occur  depends  mainly  on  the  rate  of 
extension  of  the  root  system  and  on  the  water 
available  per  unit  soil  volume.  It  follows  that  both 
potential  and  subpotential  rates  of  transpiration  are 
consequences  of  the  assimilation  of  carbon  by 
vegetation  and  its  subsequent  redistribution  to  form 
shoots  and  roots.  (Author's  abstract) 
W89-01013 

2 J.  Erosion  and  Sedimentation 

SUSPENDED  MATTER  AND  BOTTOM  DE- 
POSITS IN  THE  MAHURY  ESTUARINE 
SYSTEM  (FRENCH  GUIANA):  ENVIRONMEN- 
TAL CONSEQUENCES, 

Institut  de  Geologie  du   Bassin  d'Aquitaine,  Ta- 

lence  (France). 

J.  M.  Jouanneau,  and  M.  Pujos. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  21,  No.  3,  p  191-202.  September  1987.  7  fig,  6 

tab,  24  ref. 

Descriptors:  'Sedimentation,  'Mahury  Estuary, 
'Estuaries,  'French  Guiana,  'Suspended  sedi- 
ments, 'Bottom  sediments,  Continental  shelf, 
Beaches,  Sand,  Minerals,  Clays,  Rivers. 

As  part  of  a  study  carried  out  on  the  major  rivers 
in  French  Guiana  to  identify  and  estimate  the 
respective  share  of  local  rivers  in  the  sedimentation 
of  estuaries  and  the  inshore  continental  shelf,  re- 
sults are  reported  on  the  Mahury  after  fieldwork 
carried  out  during  one  dry  and  one  rainy  season. 
The  specific  characteristics  of  the  whole  Mahury 
fluvio-estuarine  system  can  be  summed  up  as  fol- 
lows: the  sands  have  invariable  annual  characteris- 
tics; they  show  evidence  of  a  long  history,  first 
marine,  the  continental  and  finally  fluviatile.  They 
play  little  part  in  sedimentation  on  the  continental 
shelf,  and  what  part  they  do  play  is  limited  to  the 
beaches.  The  fine  sediments  fall,  in  terms  of  their 
mineralogical  and  elemental  composition,  on  either 
side  of  a  limit  separating  the  fluviatile  and  estuarme 
zones.  Here,  the  sediment  stocks  are  respectively 
authigenic  and  allothogenic,  while  the  clay  associa- 
tion and  elemental  composition  in  the  latter  zone 
are  evidence  of  an  Amazonian  origin.  The  contri- 
bution of  the  Mahury  (Comte-Orapu)  to  fine  estua- 
rine  sedimentation  thus  appears  at  present  to  be  a 
very  limited  one,  whereas  the  Amazon  predo- 
mintes  over  vast  coastal  areas,  including  the 
French  Guiana  estuaries.  (Author's  abstract) 
W 89-00003 

NATURAL  DEGRADATION  ABILITY  OF 
LAKES  AND  THE  ROLE  OF  DRAINAGE  AREA 
IN  THE  PROCESS  (OCENA  NATURALNEJ  PO- 
DATNOSCI  JEZIOR  NA  DEGRADACJE  I 
ROLA  ZLEWNI  U  TYM  PROCESIE), 
Warsaw  Univ.  (Poland).  Inst,  of  Physical  Geo- 
graphic Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00032 

REGULARITIES  IN  THE  FORMATION  OF 
CURVED  CHANNELS, 

N  R  Grachev,  and  O.  K.  Karlykhanov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.   7,   p  422-425,   January    1988.    3   fig,    10   ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  32-33,  July  1987. 

Descriptors:  'Channel  morphology,  'Channel 
flow,  'Mathematical  equations,  'Bank  erosion, 
'Meanders,  Prediction,  Sinuous  flow.  Bank  protec- 
tion. Irrigation  canals. 

The  investigation  of  regularities  in  the  develop- 
ment of  planar  deformations  of  river  meanders  are 
based  on  the  assumption  of  a  direct  relation  be- 
tween planar  deformations  of  the  channel  and  de- 
viation of  the  center  flow  line,  relative  to  the  axis 
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Ol  the  channel  toward  the  bank  being  eroded 
during  dominant  discharges.  Such  an  investigation 
develops  from  an  equation  for  finding  the  center 
now  hue.  It  was  found  that  for  a  planned  sinuous 
channel,  it  is  possible  to  predict  channel  deforma- 
tions with  a  greater  reliability  than  for  a  straight 
channel  and  to  develop  bank-protection  measures 
using  the  method  given  by  Grachev  (1984).  When 
designing  the  route  of  a  sinuous  canal  with  relative 
radii  of  curvature  of  the  channel  close  to  2,  or  with 
a  variable  curvature  with  average  radii  of  about  3 
it  is  possible  to  substantially  reduce  the  resistance 
of  the  channel,  i.e.,  local  energy  losses  on  its  bends 
In  this  case,  the  length,  L.  of  the  planned  'mean- 
ders should  be  close  to  5.58,  the  ratio  S/L  where 
S  =  the  length  of  the  channel  between  points  of 
inflection  and  L  =  the  length  of  the  meander, 
should  be  in  the  range  1.4  to  1.6,  and  the  angles  of 
W89  00041  I2°  '°   16°  degreeS'  <F"edmann-PTT) 


I?hpLEFI?VRCEdS  AND  TRANSPORT  IN  AN 
EPHEMERAL  BADLAND  CATCHMENT 
SOUTHEASTERN  ALBERTA,  CANADA 

Toronto  Univ.  (Ontario).  Dept.  of  Geography 
R.  A.  Sutherland,  and  R.  B.  Bryan. 
Canadian  Journal  of  Earth  Sciences  CJESAP  Vol 
25,  No.  2,  p  167-181,  February  1988.  7  fig,  10  tab' 
39  ret. 

Descriptors:  *Sediment  load,  'Rainfall-runoff  rela- 
tionships, 'Solute  transport,  'Storm  runoff,  Glacial 
sediments.  Sediment  transport,  Catchment  areas, 
Silt  Sand,  Deposition,  Stream  sediments,  Runoff 
Mud,  Erosion. 

A  study  was  carried  out  as  part  of  an  investigation 
of  water  and  sediment  budgets  in  an  ephemeral 
catchment  in  Dinosaur  Provincial  Park  badlands 
Alberta.  These  badlands  have  developed  in  Creta- 
ceous mudstones,  siltstones,  and  sandstones,  with 
some    glacial    and    postglacial    surficial    deposits 
Study  objectives  were  (1)  to  identify  major  solute 
sources,  (2)  to  show  how  these  change  with  storm 
characteristics,  and  (3)  to  assess  the  proportion  of 
solutes  in  the  total  stream  budget.  Field  examina- 
tion,  rainfall-simulation   tests,  and   laboratory  ex- 
periments showed  marked  variations  in  solute  pro- 
duction on  different  lithologic  surfaces.  This  infor- 
mation, when  combined   with  data  on   threshold 
precipitation  for  runoff  production  from  previous 
experiments,  made  it  clear  that  solute  production  in 
the  catchment  is  significantly  influenced  by  storm 
characteristics.  Observations  indicate  that  in  brief 
low-intensity  storms,  runoff  occurs  only  on  sand- 
stone, miniature-pediment,  and  stream  channel  sur- 
faces. Solute  production  on  these  surfaces  is  limit- 
ed and  is  dominated  by  flushing  of  salts  previously 
precipitated  on   the  surface.   In   high-intensity  Z 
prolonged  storms,  runoff  also  occurs  on  mudstone 
surfaces  and  from  subsurface  tunnels.  In  both  cases 
solute   production    is   higher   and    increases   with 
storm  duration  because  of  progressive  mudstone 
dispersion.  During  the   12  storms  monitored,  the 
average  stream-solute  concentration  was  308  nig/ 

load'  i  a    !l  aPpr°ximately  !■•*%  °f  the  total  stream 

load.  (Author  s  abstract) 

W89-00046 


io).  Rivers  Research  Branch. 

»?JnP™mary  bibli°graPh'c  entry  see  Field  7B. 


?£!£?jyiNATIONS  OF  SUSPENDED  SEDI- 
MENT CONCENTRATIONS  FROM  MULTIPT  F 
DAY  LANDSAT  AND  AVHRR  DATA  E 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. =' 

W89P00064y  b'bliograpnic  entrV  see  Field  7B. 


LANDSAT-MSS  RADIANCE  AS  A  MEASURF 
OF  SUSPENDED  SEDIMENT  IN  THE  I  OWER 
YELLOW  RIVER  (HWANG  HO)  LOW^R 

Exeter  Univ.  (England).  Dept.  of  Geography 
WS^OOOM^  b'bliograPhic  entry  see  Field  7B. 


ST  r. l(zVl ^CONCENTRATIONS  IN  LAKE 
MVLTK&™FF°X2?D  BY  A  SHIpBORNE 
SYSTEM  OPT'CAL    MONITORING 

National  Water  Research  Inst..  Burlington  (Ontar- 


EFFECT  OF  RUNOFF  VARIABILITY  ON  DE- 

Fsi^c^sERODlBLE  CHANNELS 

G.  V.  Zheleznyakov,  and  Y.  V.  Pisarev 
Hydrotechnical  Construction  HYCOAR    Vol    21 
No.  4   p  220-224.  October  1987.  4  fig,  1  tab,  4  ref 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo 
No.  4,  p  37-40,  April  1987. 

Descriptors.  'Runoff,  'Deformation,  'Channel 
erosion  'Erosion,  Rheology,  Channels,  Variabili- 
ty, Hydrology,  Stochastic  hydrology,  Stochastic 
process,  Design  criteria. 

A  stochastic  study  of  processes  of  channel  defor- 
mation was  conducted  and  compared  with  data 
trom  on-site  observations.  A  bridge  across  a  large 
river  with  a  readily  mobile  channel  (channel  braid- 
ing) was  selected  as  the  object  of  study.  The  mor- 
phological series  are  characterized  by  loss  of  cor- 
relation with  the  time-  and  space-corresponding 
initial  hydrological  series  with  respect  to  the  prob- 
ability of  the  parameters  entering  into  these  series 
this  property  is  displayed  in  complex  cases  of  the 
fluvial  process  and  can  be  explained  by  the  increas- 
ing asynchronism  under  such  conditions  between 
the  morphological  process  and  the  process  of  vari- 
ation ot  the  discharge.  It  is  concluded  that  it  is 
necessary  to  develop  the  theoretical  basis  and 
methods  of  calculating  erosive  activity  with  con- 
sideration ot  the  stochastic  component  of  the  fluvi- 
al process,  since  water  discharges  and  hydrologi- 
cal-morphological  characteristics  in  the  general 
«?0o  narV^lfrerent  Probabilities.  (Doria-PTT) 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation— Group  2J 

Wyzsza  Szkola  Natiozycielska  w  Slupsku  (Poland) 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H 

W89-00256 


£?«  PSTER'S   RULE  OF  COMBINATION   IN 
SOIL-LOSS  PREDICTION, 

S.  Toussi,  and  R.  M.  Khanbi'lvardi. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5.  Vol.  1 14    No   4   D  43? 
445,   July    1988.   4   fig,   6   tab,    11    ref,   2   append. 

Descriptors:     'Dempster's    Rule,     'Soil     erosion. 
Mathematical  studies,  Erosion,  Soil  conservation 
Evaluation,  Case  studies,  Nebraska,  Runoff  Math- 
ematical equations. 

Soil  erosion  has  long  been  a  major  problem  and 
continues  to  threaten  soil  conservation  worldwide 
I  o  deal  effectively  with  this  problem,  the  first  step 
is  to  obtain  a  reasonably  accurate  prediction  of  the 
soil  loss  An  inference  procedure  to  combine  soil 
loss  predictions  obtained  from  different  methods  is 
used,  with  the  objective  being  to  minimize  the 
uncertainty  associated  with  the  applied  techniques 
1  he  procedure  is  performed  satisfactorily  in  test 
routings  on  two  Nebraska  watersheds.  A  similar 
procedure  will  be  used  in  erosion  and  runoff  con- 
trol evaluations.  (Author's  abstract) 
W89-00303 


EFFECT  OF  SEDIMENT  DEPTH  AND  SEDI 
MENT  TYPE  ON  THE  SURVIVAL  OF  VALLIS 
NEWA  AMERICANA  MICHX  GROWN  FROM 

Geological  Survey,  Reston,  VA. 

u?0rnP™rVaIy  bibliographic  entry  see  Field  2H. 
W 89-001 14 


EFFECTS   OF  SEDIMENT   PROPERTIES   ON 

BENTHIC  PRIMARY  PRODUCTION    N  THE 

COLUMBIA  RIVER  ESTUARY 

OTP£"  Sr,ateu  Vniv "  Corvallis.   Dept.  of  Botany 
and  Plant  Pathology.  ' 

wfiroPnm  fcy  bibliographic  entry  see  Field  2L. 
W  89-001 15 


GREAT  LAKES  SHORE  EROSION 

Citadel,  Charleston,  SC. 

W89-OOi33ry   bibliograPhic   enlry   see   Field   4D. 


sTl\WfElaLts,G    FROM    tropical    ti°al 

Australian   Inst,  of  Marine  Sciences,  Townsville 
W89P001t40y  blbl'ograPhic  entry  see  Field  2L. 


SS1^  CHARACTERISTICS  OF  BOTTOM 

malSke701'    LAYER    in    szczy™o 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland) 
Dept.  ot  Chemistry. 

W^OO^T  bibliographic  entry  see  Field  2H. 


SORPTION  OF  CATIONS  BY  BOTTOM  SEDI- 
MENTS  OF  SZCZYTNO  MALE  AND  LETOVVO 
LAKES,  WITH  CAGE  TROUT  CULTURE 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland) 
Dept.  of  Chemistry. 

W89P00239y  bibli0graphic  entrV  see  Field  2H. 


?SXSX10N  PROPERTIES  OF  BOTTOM  SEDI- 
LAKES   °F  SZCZYTNO  MALE  AND  LETOWO 


C^S^SS^     'N     "     SEMIARID 

San  Diego  State  Univ.,  CA. 

H.  H.  Chang,  and  D.  A.  Stow. 

Journal  of  Hydrology  JHYDA7,  Vol   99   No  3/4 

NnA'A21MMay,3°c  1988'  12  f,g'  '  tab-  '5  ref 
r  Ak\  National  Sea  Grant  College  Program, 
Grant  NA85AA-D-SG140,  Project  R/CZ-79 

Descriptors:  'Sediment  transport.  'Sediment  yield 
Bed-load  discharge,  'Semiand  lands,  Coastal 
streams,  Mathematical  models,  Channel  storage 
Boundary  conditions,  Hydraulic  geometry,  Buena 
Vista  Creek,  California,  Suburban  areas. 

The  transport  and  yield  of  bed  sediment  in  a  small 
coastal  stream  flowing  primarily  through  suburban 
areas.  Spatial  and  temporal  variations  of  sediment 
characteristics  were  simulated   using  a  calibrated 
mathematical    model    for    time-dependent    fluvial 
process-response.  The  study  illustrates  how  chan- 
nel storage,  a  major  factor  affecting  sediment  yield 
can  be  quantified  by  an  erodible-boundary  model' 
I  he   mathematical   model   also   accounts   for   the 
storage  effects  caused  by  the  works  of  man,  a  task 
that  cannot  be  easily  accomplished  by  other  meth- 
ods. The  model  simulates  the  interrelated  changes 
in   channel-bed   profile  and   channel   width  based 
upon  the  stream's  tendency  to  seek  uniformities  in 
sediment  discharge  and  power  expenditure.  Scour 
and   till  of  the  channel  bed  are  accompanied  by 
significant  changes  in  channel  width,  which  may 
contribute  more  to  sediment  storage.  Thus    sedi- 
ment   routing   must   be   based    upon   an   erodible- 
boundary     model     rather    than    an    erodible-bed 
model.  This  study  confirms  field  evidence  of  the 
significant  variation  in  sediment  yield  that  occurs 
along  the  stream  reach.  (Author's  abstract) 
W89-00346 


PHYSICOCHEMICAL  AND  GEOTECHNICAL 

^AR^STERISTICS  OF  RECENT  SAGUENAY 
FJORD  SEDIMENTS, 

Laval  Univ.,  Quebec.  Dept.  de  Geologie. 

J.  Locat,  and  S.  Leroueil. 

Canadian   Geotechnical   Journal   CGJOAH     Vol 

25.  No.  2,  p  382-388,  May  1988.  6  fig,  2  tab.  21  ref.' 

Descriptors:  'Fjords,  'Saguenay  Fjord,  'Geo- 
chemistry, 'Physicochemical  properties.  'Marine 
sediments.  Soil  chemistry,  Geophysics,  Mineralo- 
gy, Sediments,  Quebec,  Diagnosis,  Soil  mechanics. 

In  the  spring  of  1985  the  first  geotechnical  recon- 
naissance of  recent  Saguenay  Fjord  sediments  took 
p  ace,  in  which  were  recorded  the  two  Saint-Jean- 
Vianney  slides  of  1663  and  1971.  Cores  from  the 
upper  part  ot  the  fjord  were  tested  onboard  the 
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ship  and  ill  the  laboratory.  The  mineralogy  of  he 
recent  sediments  is  like  that  of  the  raised  marine 
deposits  of  the  area,  except  for  the  organic  content, 
which  is  higher.  The  microstructure  of  the  sedi- 
ment is  quite  typical  of  flocculated  marine  soils. 
The  freshly  segmented  soil,  in  its  sedimentary 
environment,  has  gained  strength  and  sensitivity 
(ud  to  12)  in  excess  of  what  is  usually  expected  for 
such  material.  It  concluded  that  the  phys.cochem- 
ical  characteristics  of  the  sediment,  such  as  depict- 
ed by  its  initial  plasticity  (before  leaching),  are 
first-order  parameters  in  the  source  of  apparent 
overconsolidation  and  structuration.  (Author  s  ab- 
stract) 
W89-O0390 

FFFFCT  OF  SODIUM  NITRATE  AND 
GYPSUM  ON  INFILTRATION  AND  EROSION 
OF  A  HIGHLY  WEATHERED  SOIL, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy 

For   primary   bibliographic   entry   see   Field   2G. 

W  89-00409 

«Tr»KFS  SURFACES  AND  THE  EFFECTS  OF 
S  SURFACE  GROUNDVVATER.TABLE  ON 

AEOLIAN  DEPOSITION, 

McAdams,  Roux  and  Associates,  Denver  CO 
S  G  Frvberger,  C.  J.  Schenk,  and  L.  F.  Krystinik. 
leSmentolofy  SEDIAT,  Vol.  35   No.  1,  p  21-41, 
February  1988.  20  fig,  1  tab,  32  ref. 

Descriptors:  *Wind  erosion,  'Deposition,  ♦Beach- 
es" Sand  seas,  'Stokes  surfaces,  •Aeolian  deposits, 
•Groundwater  table,  Water  table,  Erosion,  Chemi- 
cal precipitation,  Soil  properties,  Deposition,  Soil 
water. 


Stokes  surfaces  in  aeolian  deposits  are  caused  by 
wind  scour  of  unconsolidated  material  to  a  roughly 
planar  horizon  controlled  by  "f*"'*",,'*^ 
tables    A  water  table  forms  a  downward  limit  ot 
scour  through  the  cohesion  of  damp  or  wet  sand 
near  water  table,  and  through  early  cementation  by 
evapontes  precipitated  in  the  sediments  as  water 
evaporates  near  the  sand-a.r  interface.   Study  of 
modern  analogues  reveals  that  Stokes  surfaces  exist 
in  a  variety  of  depositional  settings,  including  a 
coastal    offshore    prograding    sand    sea    (Jafurah, 
Saudi  Arabia);  a  coastal  onshore  prograding  sand 
sea  (Guerrero  Negro,  Mexico)  and  a  continental 
sand    sea    (White    Sands,    New    Mexico).    These 
modern   analogues   indicate   that   the   concept   of 
Stokes  surfaces  must  be  broadened  to  include  the 
following:  (1)  modern  analogues  for  Stokes  sur- 
faces in  ancient  rocks  as  hypothesized  plains  of 
deflation  requiring  removal  of  entire  sand  seas;  (2) 
Stokes  surfaces  occupy  a  continuum  in  scale  from 
local  to  extensive,  and  erosional  surfaces  of  differ- 
ent magnitude  may  be  stacked  closely  in  the  sedi- 
ments- (3)  Stokes  surfaces,  although  erosional  in 
nature,   are   commonly    associated    with    deposits 
both  above  and  below  the  Stokes  bounding  surface 
which  plainly  reveal  the  influence  of  a  near-surface 
groundwater     control     on     wind     sed.me  ntatton. 
Moreover,   the   erosional   relief  of  the   bounding 
surface  itself  (as  well  as  other  features)  revea ls^ the 
influence  of  a  groundwater  table;  (4)  Stokes  sur- 
faces may  be  diachronous,  representing  the  lateral 
shift  of  a  zone  of  scour  within  a  sand  sea  rather 
than  simultaneous  removal  of  all  dunes  from  the 
area   encompassed   by   the   erosional   surface;   (5) 
Stokes  surfaces  and  associated  deposits  are  often 
laterally   transitional   to  surfaces  and   deposits  ot 
adjacent  depositional  environments    including  in- 
terdunes,  tidal  flats,  lagoons,  beaches,  lakes  and 
non-aeolian    sabkhas.    Finally,    modern    examples 
from   different   depositional   settings   suggest   that 
while  most  Stokes  surfaces  have  many  features  in 
common  (such  as  erosional   ridges  due   to  early 
cementation),  there  are  some  Matures  which  may, 
with  further  study,  be  revealed  to  be  distinctive  of 
an   individual  depositional  setting.  (Authors  ab- 
stract) 
W 89-004 10 

SEDIMENT  TRANSPORT  AND  BED  MOR- 
PHOLOGY AT  RIVER  CHANNEL  CON- 
FLUENCES, 

Hull  Univ.  (England).  Dept.  of  Geology. 
J.  L.  Best. 


Sed.mentology  SEDIAT,  Vol    35    No.   1,  p  4 
498,  February  1988.  16  fig,  2  tab,  48  ref. 

Descriptors:  'Channel  morphology,  'Confluent 
streams,  'Channel  confluences,  'Sediment  trans- 
port River  beds,  Channels,  Morphology,  Scour, 
Avalanches,  Sediment  load,  Model  studies, 
Flumes,  Artificial  watercourses,  Rivers. 

River  channel  confluences  form  important  mor- 
phological elements  of  every  river  system    being 
Sat  which  rapid  changes  in  flow,  sediment 
discharge  and  hydraulic  geometry  must  be  acco- 
modated. This  article  presents  results  of  a  quantita- 
tive investigation  of  sediment  transport  at  channel 
confluences  accomplished  through  both  scaled  lab- 
oratory flume  simulation  and  complementary  mon- 
itoring of  a  natural  channel  confluence.  Bed  mor- 
phology at  channel  confluences  is  characterized  by 
three   distinct    elements:    avalanche    faces   at    the 
mouth  of  each  confluent  channel,  a  deep  central 
scour  and  a  bar  within  the  separation  zone  formed 
at  the  downstream  junction  corner.  These  elements 
are  controlled   predominantly  by   the  confluence 
angle   and   the   ratio   of  discharges   between   the 
tributary  and  mainstream  channels.  As  confluence 
angle  and  discharge  ratio  increase,  the  sediment 
contributions  from  the  confluent  channels  are  pro- 
gressively segregated  in  their  paths  through  the 
function  yw.th  sediment  being  transported  around 
lather  than  through  the  center  of  the  confluence^ 
This  segregation  of  sediment  loads  is  accompanied 
by  the  fetreat  of  the  main  channel  avalanche  face 
from   the   confluence,    an   increase   in   the   scour 
depth,  a  change  in  the  orientation  of  the  scour  and 
an  increase  in  the  size  of  separation  zone  bar  F  eld 
measurements  closely  replicate  the  flum ^simula- 
tion  A  model  of  sediment  transport  and  bed  mor- 
phology links  these  features  to  the  fluid  dynamics 
of  these  sites.  An  understanding  of  confluence  dy- 
namics is  important  not  only  in  consideration  ot 
channel  morphology  and  design  criteria   but  must 
form  the  basis  for  the  interpretation  of  confluence 
sediments  in  the  ancient  record.  (Author's  abstract) 
W89-00411 


FLOW  REGIMES  AND  DYNAMIC  EQUILIBRI- 
UM OF  MORPHOLOGICAL  CHANGES  AT 
KOYCEGIZ  LAKE  INLET,  TURKEY, 

Middle  East  Technical  Univ.,   Ankara  (Turkey). 
Coastal  and  Harbor  Engineering  Center. 
For  primary  bibliographic  entry  see  Field  SB. 
W89-00449 


FLUVIAL  SEDIMENTATION  IN  THE  EBB- 
DOMINATED  ORANGE  ESTUARY 

National  Research  Inst,  for  Oceanology,  Stellen- 
bosch  (South  Africa).  Marine  Geoscience  Div. 
I.  L.  Van  Heerden.  ..„.D    v  . 

South  African  Journal  of  Science  SAJSAR,  Vol. 
82  No  3,  P  141-147,  March  1986.  9  fig,  1  tab,  27 
ref 

Descriptors:  'South  Africa,  'Orange  Estuary, 
•Ebb  tide,  'Sedimentation,  Estuaries,  Fluvial  sedi- 
ments, Tides,  Deltas. 

Aerial  photography,  since  1938,  reveals  that  there 
has  b  en  marked  sedimentation  in  the  Orange  Estu- 
ary  in  addition,  the  estuary  mouth  is  continuously 
migrating  across  a  beach  barrier.  A  study  of  these 
r?roce    ef  was  initiated  in  1983  and  an  assessment 
Lde  "s  to  the  relative  roles  of  fluvial  and I  marine 
processes.  Sedimentation  in  the  estuary  is  fluvially 
Sominated  and  distributary  channel  extension  ad 
bifurcation  is  the  primary  mechanism  of  subaerial 
delta   lobe   growth.   Estuary   mouth   migration   is 
controlled   by   major   flood-induced   shifts  of  the 
nver    wave  refraction,  and  cross-sectional  asym- 
metry   in   outflow    inertia.    From    a   management 
viewpoint:  although  the  estuary  has  attained  a  sedi- 
ment filled  state,  increase  in  the  dimensions  of  the 
fidTl  basin  as  a  result  of  subsidence  due  todewater- 
,ng  of  the  fine-grained  estuar.ne  sediments  as  wel 
as8reduced  river  discharge,  may  ^n  that  tida 
processes  will  become  more :  important   Salt  water 
may  penetrate  farther  up  the  estuary  than  in  the 
immediate     past,     resulting     in     some    biologica 
S    In  addition,  closure  of  the  mouth  may 
become  more  common,  producing  associated  bio- 
logical  responses.  (Lantz-PTT) 


W89-00456 

ROIES  OF  SEDIMENTATION  AND  PLANT 
GROWTH  IN  CHANGING  FLOW  PATTERNS 
IN  THE  OKAVANGO  DELTA,  BOTSWANA, 

University    of  the   Witwatersrand,    Johannesburg 
(South   Africa).    Dept.   of  Geology   and   Botany. 
T.  S.  McCarthy,  W.  N.  Ellery,  K.  H.  Rogers,  B. 
Cairncross,  and  K.  Ellery. 

South  African  Journal  of  Science  SAJSAR,  vol. 
82,  No   10,  p  579-584,  October  1986.  10  fig,  19  ref. 

Descriptors:  'South  Africa,  •Sedtmentetion, 
'Plant  growth,  'Okavango  River,  'Deltas,  'Chan- 
nel flow,  Botswana,  Aggradation,  Channeling, 
Aquatic  vegetation. 

Individual  distributaries  of  the  Okavango  Delta  are 
subject  to  progressive  blockage  and  ultimately  are 
abandoned!™*  a  time  scale  of  50  to  100  years,  and 
new  channel  systems  form  in  consequence  This 
constant  migration  of  channels  is  apparently  he 
result  of  sediment  accumulation  in  channels,  which 
causes  aggradation  of  channel  beds,  accompanied 
by  vertical  aggradation  of  the  flanking  vegetation 
The  rate  of  aggradation  may  exceed  5  cm/yr  1  his 
aggradation  ultimately  reduces  hydraulic  gradients 
down  the  channels,  resulting  in  a  decline  in  flow 
velocity  and  hence  progressive  vegetation  block- 
age Water  is  redirected  as  a  result,  and  new  chan- 
nel systems  are  created.  (Author's  abstract) 
W89-00457 

DYNAMIC  CHANGES  AND  PROCESSES  IN 
THE  MISSISSIPPI  RIVER  DELTA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Stud- 
ies Inst. 

J.M.Coleman.  _  nIlrM. 

Geological  Society  of  America  Bulletin  BUGMA 
Vol!  100.  No.  7,  p  999-1015.  July  1988.  24  fig,  50 
ref. 

Descriptors:  'Sedimentation,  'Erosion,  'Rivers, 
'Deltas,  'Mississippi  River,  •Geomorphology. 
RTve  mouth.  Deltaic  lobes,  Geologic  history 
Deposition,  Bay  fills.  Overbank  splays,  Floods, 
Distributaries,  Diapirs.  Mudflows. 

Research  in  the  modern  delta  of  the  Mississippi 
River  has  revealed  short-term  Ganges  and  proc- 
esses  that   are   of  significant   magnitude    Deltwc 
lobes,  each  lobe  covering  an  area  of  30  000  sq  km 
and  having  an  average  thickness  of  35  km   switch 
sites  of  deposition  on  an  average  of  every  1500  yr. 
Through  short  periods  of  geologic  time,  this  proc- 
ess results  in  a  relatively  thick  accumulation  of 
stacked   deltaic  cycles  covering   extremely   large 
areas  wfthin  a  single  delta  lobe  anc 1  operating ;  on 
an  even  higher  frequency,  are  bay  fills  and  over 
bank  splays.  Bay  fills,  having  areas  of  25 sq km 
anH   thickness  of   15   m,   require  only    150  yr  to 
ccuSe  Four  major  events  have :  taken^ce un 
the   modern    Balize   delta   since    1838  -Overbank 
splays  are  much  smaller,  covering  a  eas  of  less 
than  2  sq  km  and  having  thickness  of  3  m,  but  are 
associated  with  high  floods  on  the  riven  A     he 
river  mouth,  continued  progradation  of  the  distnb 
utarv  channel  can  form  distributary  mouth  sand 
bodies  tha"  have  dimensions  of  17  km  long   8  km 
w°de   and  a  thickness  of  80  m  in  a  period  of  only 
Too   yr.    Differential   sedimentary   loading   at   the 
over" mouth   results  in  formation  o      japi,    h 
display  vertical  movements  in  excess  of  100  m  in 
period  of  20  yr.  On  the  subaqueous  delta  platform 
Sent  instabilities  operate  nearly  continuously, 
mass-moving  large  quan.it.es  of  shal low-water  de- 
posits to  deeper-water  environments  via  arcuate 
Sona.  slides  and  mudflow  gull.es  anc .deposi- 
tional lobes    All  of  these  changes  and  processes 
operate  a.  differing  spatial  and  temporal  scales^. 
all  result  in  deposition  of  large  volumes  of  s«h 
ment  over  extremely  short  periods  of  time.  (Au 
thor's  abstract) 
W 89-00469 


FORMATION   AND  FAILURE  OF  NATURAL 

S'es  Volcano  Observatory,  Vancouver,  WA. 
J.  E.  Costa,  and  R.  L.  Schuster. 
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Geological  Society  of  America  Bulletin  BUGMA 
Vol.  100,  No.  7.  p  1054-1068,  July  1988  13  fie  7 
tab,  122  ref. 

Descriptors:  *Dams,  "Landslides,  *Dam  failure 
Natural  dams,  'Literature  review,  Geologic  for- 
mations. Glaciers,  Moraines,  Avalanches,  Rock- 
slides,  Mudflows,  Glacial  lakes,  Wave  action 
Flooding,  Flood  peak. 

Of  the  numerous  kinds  of  dams  that  form  by  natu- 
ral processes,  dams  formed  from  landslides,  glacial 
ice,  and  late-neoglacial  moraines  present  the  great- 
est   threat    to    people    and    property.    The    most 
common  types  of  mass  movements  that  form  land- 
slide dams  are  rock  and  debris  avalanches-  rock 
and  soil  slumps  and  slides;  and  mud,  debris    and 
earth  flows.  In  a  sample  of  72  documented  land- 
shde-dam  failures,  27%  of  the  dams  failed  less  than 
one  day  after   formation,   and   about   50%   failed 
within  10  days;  overtopping  was  by  far  the  most 
common   cause  of  failure.    Glacial-ice   dams  can 
produce  at  least  nine  kinds  of  ice-dammed  lakes 
failure  can  occur  by  erosion  of  a  drainage  tunnel 
under  or  through  the  ice  dam  or  by  a  channel  over 
the  dam.   Late-neoglacial   moraine-dammed   lakes 
are  located  in  steep  mountain  areas  affected  by  the 
advances  and  retreats  of  valley  glaciers  in  the  last 
several  centuries.  The  most  common  reported  fail- 
ure mechanism  is  overtopping  and  breaching  by  a 
wave  or  series  of  waves  in  the  lake  generated  by 
icefalls    rockfalls,   or   snow   or   rock   avalanches 
Natural  dams  may  cause  upstream  flooding  as  the 
lake  rises  and  downstream  flooding  as  a  result  of 
failure  of  the  dam.  Although  data  are  few,  for  the 
same  potential  energy  at  the  dam  site,  downstream 
Hood  peaks  from  the  failure  of  glacier-ice  dams  are 
smaller  than  those  from   landslide,  moraine,  and 
constructed   earth-fill   and   rock-fill   dam   failures- 
moraine-dam  failures  appear  to  produce  some  of 
the  largest  downstream  flood  peaks.  Differences  in 
flood  peaks  of  natural-dam  failures  appear  to  be 
controlled    by    dam    characteristics    and    failure 
mechanisms.  (Author's  abstract) 
W89-00470 


™AH£IS  OF  THE  EFFECTS  OF  SUSPEND- 
ED SEDIMENT  OF  HUANGHE  RIVER  ON 
^?J??R  CONSTRUCTION  BY  USING  NOAA 
IMAGES,  (IN  CHINESE), 

(China")   InS''    °f   Wa'er    TransP°rt    Engineering 
J.  Zhongxi,  and  W.  Lingping. 
Oceanologia  et  Limnologia  Sinica  OECOBX  Vol 
18.  No   3,  p  244-248,  May  1987.  1  fig,  1  tab,  1  ref.' 
English  summary. 

Descriptors;  "Estuaries,  "Harbors,  "Construction, 
Sedimentation,   D.ffusivity   hydraulics,   Huanghe 
Kiver,  China.  ° 

InLd'ffUSf°u  f0,r,mS  are  quite  different  in  different 
»lt  °'he  HuanShe  River  estuarV  Since  the 
Huanghe  River  emptied  into  the  sea  through  the 

2Z  '  GU"et  "J  *976'  a  Clear  diffusion  boundary 
S  m°st  °f  the  sediments  are  settled  down 
iloni  th  boundaryu  Th"e  is  no  intense  drift 
e  S!   Th0aStf°n  b°!.h  S'deS  °f  ,he  Hua"gne  River 

She TariJr  T'  there  'S  "°  dlrect  effect  uP°n 
InH  S,b°,r  const™ct.on  along  the  coasts  of  Hebei 

W89  00536On8  prOVmces-  (An'nor's  abstract) 


CALCULATION  OF  THE  SUSPENDED  LOAD 
IN  RIVERS  AND  CANALS, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-00552 


CALCULATION  OF  CHANNEL  DEFORMA- 
J}?£L?f  LARGE  EARTH  CANALS  WITH 
VOLRS  WATER    INTAKE    FROM    RESER- 

For  primary  bibliographic  entry  see  Field  8A. 
W89-00553 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


the  two  classes  of  methods  may  not  he  directly 
compared,  a  general  definition  of  initial-motion  in 
mixed-size  sediment  is  presented  that  allows  the 
characteristic  differences  between  the  results  to  be 
explained  in  terms  of  sampling  and  scaling  consid- 
erations inherent  m  the  mixed-size  initial-motion 
problem.  The  initial-motion  criterion  defined  also 
provides  a  rational  basis  for  collecting  comparable 
and  reproducible  data  using  the  two  classes  of 
W890072(0See  alS°  W89"00721)  (Author's  abstract) 


™°  MORPHOLOGY,  OFFSHORE  BATHYME- 
TRY AND  QUATERNARY  LITHOSTRATI- 
GRAPHY  AROUND  THE  BOT  RIVER  ESTU- 
AKY, 

Geological  Survey  of  South  Africa,  Bellville 
For  primary  bibliographic  entry  see  Field  2L 
W89-00649 


BARRIER/ESTUARINE  PROCESSES  BOT 
RIVER  ESTUARY:  AN  INTERPRETATION  OF 
AERIAL  PHOTOGRAPHS, 

Specialist  Offshore  Surveys  Pty   Ltd.,   Newlands 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00650 


PROBING       INTO      THE      COMPUTATION! 

HOYANG  LAKE,  (IN  CHINESE) 

Jiangxi  Traffic  Inst.,  Nanchang  (China) 
W8r9P00540y  bibli0grapnic  en,ry  see  Field  2H. 

mU  Thp  ™™  RINE  HUMIC  SUBSTANCES: 
cJMilF   DISTRIBUTION   OF   HUMIC   SUB 

WATHFSFST.,!^W^TER  AND  SEd!meSNTS 
AND  RA^m£Y*2F  CHANGJIANG  RIVER 
AI\D  EAST  CHINA  SEA,  (IN  CHINESE) 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

teoT47  bibli°8raPhic  e"lrV  see  Field  2L. 


BATHYMETRY,  ENVIRONMENTAL  PARAM- 
ETERS AND  SEDIMENTS  OF  THE  BOT 
RIVER  ESTUARY,  S.W.  CAPE  PROVINCE 

Cape  Town  Univ.  (South  Africa).  Dept  of  Geo- 
chemistry. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-0065 1 


NUMERICAL     MODEL     FOR     THE     WIND- 

£RTIV,F^CIRCULATION  IN  THE  BOT  RIVER 
JialUARY, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  2L. 
W 89-0065 2 


SYNOPSIS  OF  THE  IMPACT  OF  ARTIFICIAL- 
LY OPENING  THE  MOUTH  OF  THE  BOT 
AGVEMENSTTUARY:  IMPLICATIONS  FOR  MAN 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 

fx?LP^fly  bib'i°graphic  entry  see  Field  2L. 
W  89-00666 


METHODS  FOR  ESTIMATING  THE  CRITI- 
CAL SHEAR  STRESS  OF  INDIVIDUAL  FRAC- 
TIONS IN  MIXED-SIZE  SEDIMENT 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept   of 
EaI,n-  Atmospheric  and  Planetary  Sciences. 
r.  K.  Wilcock. 

Water  Resources  Research   WRERAO    Vol    24 
f°M'  P,1'27"1135-  -In'y  1988.  4  fig.  18  ref.  Office 
oi   iNaval   Research   Contracts   N00014-80-C-0273 
and  N00014-86-K-0325. 

Descriptors:  "Sediment  transport,  "Mathematical 
analysis,  "Shear  stress.  Mixed-sized  sediment,  Criti- 
cal shear  stress,  Sediments,  Particle  size,  Initial 
motion. 


Two  methods  are  commonly  used  to  estimate  the 
critical  shear  stress  of  individual  fractions  in 
mixed-size  sediment,  one  using  the  largest  grain 
displaced,  the  other  using  the  shear  stress  that 
produces  a  small  value  of  transport  rate  for  each 
traction.  The  initial-motion  results  produced  by  the 
two  methods  are  typically  different:  largest-grain 
critical  shear  stresses  vary  with  roughly  the  square 
root  of  grain  size,  and  reference  transport  critical 
shear  stresses  show  little  variation  with  gram  size 
Comparison  of  the  two  methods  is  seldom  possible 
because  both  methods  can  rarely  be  applied  to  the 
same  data.  The  one  case  known  for  which  both 
methods  can  be  used  suggests  that  the  typical 
differences  in  initial-motion  results  reflect  more 
methodo  ogical  influence  than  real  differences  in 
the  initial  motion  of  different  sediments.  Although 


EXPERIMENTAL  STUDY  OF  INCIPIENT 
MOTION  IN  MIXED-SIZED  SEDIMENT 

Massachusetts  Inst,  of  Tech..  Cambridge.  Dept   of 

tarth,  Atmospheric  and  Planetary  Sciences 

P.  R.  Wilcock,  and  J.  B.  Southard. 

Water  Resources  Research  WRERAO    Vol    24 

No.  7,  P  1137-1151,  July  1988.  11  fig,  6  tab,  26  ref.' 

Uttice  of  Naval  Research  Contracts  N00014-80-C- 

0273  and  N00014-86-K-0325. 

Descriptors:  "Sediment  transport.  "Shear  stress, 
Mixed-sized  sediment.  Incipient  motion.  Particle 
size,  Initial  motion,  Sediment  sorting. 

Transport  rates  of  five  sediments  were  measured  in 
a  laboratory  flume.  Three  of  these  sediments  had 
the   same   mean   size,    the   same   size   distribution 
shape,  and  different  values  of  grain  size  distribution 
standard   deviation.   The  critical   shear  stress  for 
incipient   motion  of  the  individual   size   fractions 
within  these  sediments  was  estimated  as  that  shear 
stress  that  produced  a  small  dimensionless  trans- 
P°"  raie-  The  sorting  of  the  sediment  mixture  had 
little  effect  on  the  critical  shear  stress  of  individual 
tractions,  once  the  median  size  (D50)  of  the  mix- 
ture and  a  fraction's  relative  size  (Di/D50)  are 
accounted  for.  The  data  combined  with  previously 
published  data,  show  a  remarkably  consistent  rela- 
tion between  the  critical  shear  stress  of  individual 
tractions  and  the  fraction's  relative  grain  size,  de- 
spite a  broad   variation   in   the  available  data  of 
mixture  sorting,  grain  size  distribution  shape,  mean 
gram  size,  and  grain  shape.  All  fractions  in  a  size 
mixture  begin  moving  at  close  to  the  same  value  of 
bed  shear  stress  during  steady  state  transport  con- 
ditions. This  result  is  apparently  true  for  transport 
systems   where  the   transport   rates  of  individual 
tractions  are  determined  solely  by  the  flow  and 
bed  sediment  (recirculating  systems),  as  well  as  for 
systems  where  the  fractional   transport   rates  are 
imposed  on  the  system  (feed  systems).  This  equiva- 
lence in  initial-motion  results  is  important  because 
natural  transporting  systems  often  show  attributes 
ot  both  types  of  behavior  in  an  unknown  combina- 
tion. (See  also  W89-00720)  (Author's  abstract) 
W89-00721  ; 


SEDIMENT  ANALYSIS:  LABILITY  OF  SELEC- 
TIVELY EXTRACTED  FRACTIONS 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry 
For  primary  bibliographic  entry  see  Field  5A 
W89-00744 


MICROBIAL-MEIOFAUNAL  INTERRELA- 

TIONSHIPS  IN  SOME  TROPICAL  INTERT1- 
DAL  SEDIMENTS, 

Australian   Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  2L 
W89-00766 


PROVISIONAL  DIAGENETIC  MODEL  FOR 
PH  IN  ANOXIC  POREWATERS:  APPLICA- 
TION TO  THE  FOAM  SITE,  An-LU-A 

British    Columbia    Univ.,    Vancouver.    Dept     of 

Oceanography. 

B.  P.  Boudreau,  and  D.  W.  Canfield. 

Journal  of  Marine  Research  JMMRAO    Vol    46 

2\P39-455'  May  1988-  7  fig-  4  ''''b-  84  ref 
append.  NSERC  Grant  U0506  and  NSF  Grants 
OCE  82 19580  and  8508472. 

Descriptors:  "Marine  sediments.  "Anaerobic  con- 
ditions. "Foam  site,  "Hydrogen  ion  concentration 
lore  water,  "Infiltration,  "Model  studies.  Sedi- 
ments. Chemical  reactions.  Capillary  water,  Chem- 
ical   properties.    Long    Island    Sound.    Advection 
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Field  2— WATER  CYCLE 

Group  2J— Erosion  and  Sedimentation 


Equilibrium.    Decomposing   organic    matter,    Soil 
chemistry. 

This  paper  presents  a  diffusion-advection-reaction 
model  for  the  pH  of  anoxic  porewaters  in  nonirn- 
eated  sediments.  Because  of  the  couplings  demand- 
ed by  the  organic-matter  decay  reaction,  various 
acid-base  interconversions.  dissolved-iron  genera- 
tion, and  CaC03  and  FeS  precipitation,  the  model 
does  not  consider  H  +   alone,  but  deals  simulta- 
neously with   17  dissolved  species.  The  complex 
and  largely  unknown  kinetics  of  some  of  the  proc- 
esses affecting  these  species  have  been  approximat- 
ed by  simple  ad  hoc  formulations.  For  this  reason. 
the   model   must   be   considered   provisional    The 
authors  have  also  made  extensive  use  of  the  local 
(partial)  equilibrium  assumption  to  circumvent  the 
computational  problems  generated  by  rapid  asso- 
ciation/dissociation   reactions.    The    FOAM    Site 
data  are  used  as  a  vehicle  to  display  the  capabilities 
of  this  model.   Assuming  local  equilibrium   with 
FeS   the  predicted  pH  profile  is  most  sensitive  to 
the    reaction    that    liberates   iron    from    the   solid 
phase    The   FOAM   pH  does  not  conform  to  a 
profile  expected  for  any  one  iron-source  mineral, 
but  appears  to  reflect  a  composite  source  Based  on 
currently  available  data,  this  source  might  include 
magnetite  and  silicate  minerals,  but  is  unlikely  to 
involve  ferric  oxides  and  hydroxides.  The  pH  ot 
FOAM  porewaters  is  much  less  sensitive  to  the 
precipitation  of  FeS  and  CaC03  than  would  be 
suggested  by  past  closed-system  models.  The  over- 
all pH  stability  of  anoxic  porewaters  is  attributable 
to  the  fact  that  the  dissolved  products  of  organic- 
matter  decomposition  are  added  in  such  a  way  as 
to   form   a   self-buffering   mixture.   (Authors   ab- 
stract) 
W89-00767 

COASTAL  TOPOGRAPHY  OF  THE  MORAY 
FIRTH 

Aberdeen  Univ.  (Scotland).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2L. 
W 89-0077 5 

BIOTURBATION,  MICROBIAL  ACTIVITY 
AND  SEDIMENT  PROPERTIES  IN  AN  ESTUA- 
RINE  ECOSYSTEM, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00806 

BASIN  SEDIMENTATION  AND  THE 
GROWTH  OF  PROGRADING  DELTAS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  _  ,  ,  ,  „ 

J.  P.  Syvitski.  J.  N.  Smith,  E.  A.  Calabrese,  and  B. 
P.  Boudreau.  ,^D<-cv 

Journal  of  Geophysical  Research  (C)  JGRChY 
Vol.  93,  No.  6,  p  6895-6908,  June  15,  1988.  15  fig,  2 
tab,  43  ref. 


Descriptors:  "Turbidity  currents,  'Sedimentation, 
♦Deposition,  'Model  studies,  'Deltas,  Plumes, 
Rivers  Velocity  distribution,  Numerical  analysis, 
Channels,  Benthic  environment,  Accumulation, 
Mass  transfer,  Basins. 

A  theoretical  model  is  developed  for  the  infilling 
of  a  basin   by   the  progradation  of  a  delta.  1  he 
model  simulates  fou.  mechanisms  for  the  transter 
of  sediment  from  the  land  to  the  sea:  1.  bed  load 
dumping  along  the  delta  front,  2.  hemipelagic  sedi- 
mentation under  the  seaward  flowing  river  plume, 
3   proximal  slope  bypassing  by  turbidity  currents, 
and  4    the  combined  effects  of  both  short-term 
wave  and  tidal  action,  and  long-term,  creep  and 
small  slides,  downslope  diffusion  of  the  accreting 
sediment  mass.  The  general  model  is  of  relatively 
low  precision,  useful  for  predicting  basin  infilling 
on  time  scales  greater  than  a  few  hundred  years. 
The  river  plume  portion  of  the  model  can  predict 
sedimentation  on  time  scales  of  less  than  a  year  and 
is  designed  to  reflect  the  dynamics  or  a  free,  two- 
dimensional,  buoyant  jet  that  transports  a  compos- 
ite size  population  of  suspended  particles.  The  gen- 
eral   model    allows   the   prediction   of  hthologies 
changing  with  time  and  space.  The  model  has  been 
used  to  simulate  infilling  processes  for  Knight  and 
Bute  inlets,  two  grabenlike  basins  along  the  coast 


of  British  Columbia.  Model  simulations  of  delta 
progradation  over  the  last  10.000  years  favorably 
predicted  the  modern  seafloor  bathymetry  and 
sediment  accumulation  rates  to  within  a  factor  ot  2 
of  measured  Pb,  Cs,  and  sediment  trap  rates.  (Au- 
thor's abstract) 
W89-00832 

RECENT  TRANSPORT  OF  METALS  IN  THE 
RIVER  SEVERN  AS  RECORDED  BY  THE 
SEDIMENTS  OF  CHELMARSH  RESERVOIR, 
SHROPSHIRE,  U.K., 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5b. 
W89-00885 

SCOUR  CHANNEL  DEVELOPMENT  AFTER 
SPILLWAY  FAILURE, 

Illinois  State  Water  Survey  Div.,  Champaign. 
M.  Demissie,  V.  A.  Tsihrintzis,  W.  C.  Bogner,  and 
N.  G.  Bhowmik.  ,.crl:. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  8,  p  844-860.  August  1988. 
13  fig,  1  tab,  17  ref,  append. 

Descriptors:  'Spillway  failure,  'Channel  scour, 
'Channel  morphology,  'Lake  Charleston,  'Dam 
failure,  Simulation  analysis,  Hydraulic  structures, 
Illinois,  Spillways. 

Hydraulic  structure  failure  such  as  the  failure  of 

the  spillway  of  a  dam  may  afford  the  opportunity 
to  evaluate  the  impacts  of  this  type  of  event  on  the 
formation  and  migration  of  a  scour  channel  up- 
stream of  the  spillway.  Such  an  event  occurred  in 
November   1985  at  the  Lake  Charleston  dam  in 
Illinois.  A  portion  of  the  spillway  failed  during  a 
moderate  flood  event,  and  the  resulting  concentrat- 
ed now  developed  a  scour  hole  ('sinkhole  )  which 
migrated  upstream  until  its  movement  was  halted 
by  a  rock  ledge.  The  bed  elevation  of  this  scour 
channel   was  much  lower  than  the  original  lake 
bed   Field  data  on  velocity  distribution,  bed  mate- 
rial  characteristics,   stream   gradient,   and   stream 
cross  sections  were  collected  to  evaluate  this  hy- 
draulic   phenomenon.    These    data    and    existing 
streamflow  and  sediment  rating  information  were 
used    to   simulate   this   event   quite   satisfactorily. 
Analysis  such  as  this  can  be  a  valuable  tool  in 
evaluating   natural   disasters   such   as   the   sudden 
failure  of  overflow  structures  along  a  waterway. 
(Author's  abstract) 
W89-00897 

LABORATORY     ANALYSIS    OF    MUDFLOW 
PROPERTIES,  ^  ._.   ., 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  S.  O'Brien,  and  P.  Y.  Julien.  ,A„„C. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  114,  No.  8,  p  877-887,  August  1988. 

5  fig,  2  tab,  30  ref,  append. 


Descriptors:  'Mudflows,  'Viscometers,  'Rheolo- 
gy  'Shear  tests,  'Viscosity,  Laboratory  equip- 
ment, Rheology,  Clays,  Silt,  Landslides. 


A  rotational  viscometer  was  designed  for  laborato- 
ry measurements  of  the  rheological  properties  ot 
natural  mudflow  deposits  in  Colorado.  The  mud- 
flow  matrices  comprised  of  silt  and  clay  particles 
are  sheared   under  temperature-controlled   condi- 
tions at  volumetric  sediment  concentrations  rang- 
ing from  0.10-0.45.  The  importance  of  conducting 
rheological  measurements  at  low  rates  of  shear  is 
stressed  because:  1)  Those  are  the  conditions  found 
in  natural  channels;  and  2)  they  avoid  the  slippage 
problems  observed  at   large  sediment   concentra- 
lions.  At  low  rates  of  shear,  the  Bingham  models 
fitted   to  the  measured  rheograms,  and  both  the 
viscosity   and   yield   stress   increase   exponentially 
with    the    sediment    concentration    of    the    fluid 
matrix.    Both   the   yield   stress   and   the   viscosity 
increase  by  three  orders  of  magnitude  as  the  volu- 
metric   concentration    of   sediments    >n    the    fluid 
matrix  changes  from  0.10  to  0.40.  The  addition  of 
sand  particles  does  not  significantly  alter  the  rheo- 
logical properties  of  the  matrix  unless  the  volumet- 
ric concemration  of  sands  exceeds  0.20.  (Author  s 
abstract) 


W89-00899 

SUSPENSION  OF  LARGE  CONCENTRATIONS 
OF  SANDS. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

H.  S  Woo,  P.  Y.  Julien,  and  E.  V.  Richardson. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  114,  No.  8,  p  888-898,  August  1988. 

4  fig,  1  tab,  16  ref,  append. 

Descriptors:  'Suspension,  'Suspended  sediments, 
'Sand,  'Sediment  carrying  capacity,  'Sediment 
transport,  Vertical  distribution.  Mathematical 
models,  Viscosity,  Fall  velocity,  Turbulent  now. 

Existing  methods  based  on  the  diffusion  theory 
have   been   extended   to   determine   the   sediment 
concentration  distribution  for  large  concentrations 
of  sand  The  modifications  for  volumetric  concen- 
trations ranging  from  4  to  20%  include  decreased 
fall  velocity,  and  increased  viscosity  and  specific 
weight  of  the  suspension.  The  sediment  concentra- 
tion profiles  are  sensitive  to  the  velocity  profiles 
and  the  fall  velocity  of  sediment  particles.  In  turbu- 
lent  flows,   either   a   power  law   or  a   two-layer 
logarithmic  law  can  be  used  to  describe  the  veloci- 
ty profiles  and  the  sediment  diffusivity.  The  pro- 
posed   method   accurately    depicts   the   deviation 
from  the  Rouse  equation  at  large  concentrations  ot 
sands,  and  the  agreement  with  sediment  concentra- 
tion profiles  measured  by  Einstein  and  Chien  is 
excellent  The  proposed  numerical  solution  gradu- 
ally  reduces  to   the   relationships   of  Kanm   and 
Kennedy   and  Rouse  as  the  volumetric  concentra- 
tion decreases  below  4%.  (Author's  abstract) 
W89-00900 

CHANNEL  CHANGE  AND  SEDIMENT  TRANS- 
PORT IN  REGULATED  U.K.  RIVERS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

P.  A.  Carling. 

Regulated     Rivers    Research     and     Management 

RRRMEP,  Vol.  2,  No.  3,  p  369-387,  July-August 

1988.  10  fig,  2  tab,  76  ref. 

Descriptors:  'Regulated  rivers,  'Regulated  flow, 
'Channel  morphology,  'Sediment  transport  Hy- 
draulic geometry,  Deposition,  Reservoir  effects, 
Model  studies,  Dam  effects. 

The  history  of  investigations  of  channel  change 
consequent  upon  river  regulation  is  traced  from 
the  late   1960s  until   the  present.  The  associated 
sediment  transport  and  depositional  processes  are 
also  reviewed.  The  approaches  adopted  historical- 
ly have  fallen  into  three  basic  categories:  (1)  analy- 
ses of  the  changes  in  channel  networks  as  evident 
in  adjustments  to  hydraulic  geometry   related  to 
catchment  area,  (2)  analyses  concerned  with  sedi- 
ment transport  processes  and  channel  adjustments 
at  the  reach  scale,  and  (3)  an  integrated  approach 
using   holistic   concepts  of  channel   change  over 
extended  time  periods.  A  major  conclusion  is  that 
each   reservoir-catchment  system  is  unique    pro- 
ducing singular   responses  that   cannot   easi  y   be 
integrated  into  a  basic  general  model  except  at  a 
facile  level.  The  continuing  lack  of  complete  theo- 
retical models  of  channel  adjustment  is  a  hinder- 
ance  in  predicting  regulation  effects  and  may  b 
related  to  limited  understanding  of  such  factors  a; 
sediment  supply  dynamics  and  bank  collapse  mech- 
anisms. Emphasis  is  placed  on:  (1)  the  ™portepc 
of  the  aggregational   as  well   as  the  well-knowr 
degradations  response  of  channels  below  dams  (2 
the  recognition  of  suitable  temporal  frameworks 
(3)  the  potentially  destabilizing  effect  of  rare   arg, 
floods,   and   (4)   the   local   effects  of  unregulate. 
tributary  inflows.  (Author's  abstract) 
W89-00958 


SORPTION    AND    DESORPTION    DYNAMIC 
0°  AROCLOR  1242  TO  NATURAL  SEDIMEN1 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00991 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


SEDIMENTATION  OF  PARTICULATE  MATE- 
RIAL IN  TWO  SHALLOW,  LAND-LOCKED 
FJORDS  IN  WESTERN  NORWAY, 

Bergen  Univ.  (Norway).  Inst,  of  Marine  Biology. 
P.  Wassmann. 

Sarsia,  Vol.  70,  No.  4,  p  317-331,  1985.  8  fig,  6  tab, 
54  ref. 

Descriptors:  'Sedimentation,  *Lakes,  'Fjords, 
•Norway,  'Particulate  matter,  Suspended  solids, 
Vagsbopollen,  Kviturdvikpollen,  Water  circula- 
tion, Mineralization,  Organic  carbon,  Phytoplank- 
ton,  Algae,  Shallow  lakes,  Seasonal  variation,  Pri- 
mary productivity.  Productivity. 

Measurements  of  particulate  matter  were  made  in 
the  highly  stratified  Vagsbopollen  (10  m  depth) 
and  the  less  stratified  Kviturdvikpollen  (15  m 
depth),  two  small  fjords  (polls),  receiving  fresh 
water  from  a  small,  glacier-free  watershed.  Cylin- 
drical traps  positioned  at  5  and  8  m  in  Vagsbopol- 
len and  10  and  13  m  in  Kviturdvikpollen  were  used 
from  March  to  August  and  February  to  September 
1982,  respectively.  Gross  sedimentation  of  total 
particulate  material  generally  decreased  with  in- 
creasing depth  in  the  two  polls  during  sampling 
intervals  with  stagnant  bottom  water.  Total  partic- 
ulate matter  sedimentation  increased  with  increas- 
ing depth  in  Kviturdvikpollen  during  periods  of 
bottom-water  exchange.  The  depth-related  de- 
crease or  increase  of  gross  sedimentation  is  ex- 
plained by  the  combined  effect  of  secondary  sedi- 
mentation and  planktonic  mineralization.  Low-tur- 
bulent water  movement  decreases  the  impact  of 
resuspension  with  increasing  water  depth,  and  the 
planktonic  mineralization  in  the  stabilized  water 
column  is  supposed  to  increase.  High-turbulent 
water  movement  increases  resuspension  with  in- 
creasing water  depth  and  probably  decreases 
planktonic  mineralization.  The  average  daily  loss 
rates  of  suspended  organic  carbon  were  higher  in 
Kviturdvikpollen  (8%)  compared  to  Vagsbopollen 
(5%)  with  maxima  at  the  end  of  the  phytoplankton 
spring  bloom.  The  daily  loss  rates  were,  however, 
lowest  during  summer  with  maximum  water- 
column  stability  and  suspended  biomass.  Calcula- 
tions on  the  seasonal  supply  and  loss  of  particulate 
organic  matter  revealed  that  more  than  35  and 
44%  of  the  total  supply  were  sedimented  in  Vags- 
bopollen and  Kviturdvikpollen,  respectively.  It  is 
proposed  that  increasing  stratification  and  stagna- 
tion of  the  bottom  water  result  in  increasing  plank- 
ton consumption  and  decreasing  sedimentation. 
(See  also  W85-05713)  (Author's  abstract) 
W89-01008 


EROSION  AND  SEDIMENT  YIELD  RE- 
SEARCH: SOME  RECENT  PERSPECTIVES, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 
3,  p  113-141,  July  30,  1988.  9  fig,  5  tab,  70  ref. 

Descriptors:  'Path  of  pollutants,  'Sediment  trans- 
port, 'Sedimentation,  'Sediment  yield,  'Erosion, 
'Rivers,  'Soil  loss,  'Literature  reviews,  Lake  sedi- 
ments, Costs,  Suspended  sediment,  Cropland,  Sedi- 
ment load,  Particle  size,  Channel  storage,  Bed 
load,  Sediment  transport,  Erosion  control,  Floods, 
Sediment  distribution,  Sediment  erosion,  Sediment 
sorting. 

A  review  is  presented  that  considers  three  foci  of 
interest  in  the  problem  of  erosion  and  sedimenta- 
tion. (1)  Sediment  properties:  The  physical  and 
chemical  properties  of  fine-grained  sediments  are 
of  growing  interest  in  terms  of  the  role  of  erosion 
in  controlling  the  properties  of  sediment  at  source 
and  the  transport  of  particulates  through  river 
systems.  This  information  is  helpful  in  understand- 
ing nutrient  and  contaminant  loads,  interactions 
between  particulate  and  dissolved  phases,  and  the 
potential  for  preferential  accumulation  of  nutrients 
and  contaminants  in  depositional  sinks.  One  study 
showed  that  the  presence  of  aggregates  within  the 
detached  material  caused  the  eroded  material  to 
differ  greatly  in  composition  as  compared  with  the 
parent  soil.  The  storage  and  remobilization  of  sedi- 
ment during  movement  through  small  drainage 
basins  and  large  river  systems  are  important  in  the 
study  of  transport  of  specific  elements  and  organic 
substances   (including   pollutants)   to   the   oceans. 


Physical  and  chemical  properties  of  the  sediments 
influence  bioavailability,  long-term  fate  and  poten- 
tial for  interaction  between  particulate  and  soluble 
phases.  Sediment  composition  in  rivers  does  not 
always  conform  to  the  traditional  assumption  of 
increasing  sand  and  decreasing  clay  content  as 
discharge  increases,  as  several  examples  show.  Par- 
ticle size  of  suspended  sediment  is  also  important 
for  development  and  application  of  sediment  rout- 
ing models  for  river  systems.  Aggregation, 
common  in  rivers  of  high  salinity,  may  also  occur 
in  rivers  of  low  solute  concentration.  (2)  Sediment 
storage  in  drainage  basins:  The  sediment  delivery 
ratio  concept  (sediment  yield  less  than  the  gross 
erosion  within  the  basin)  is  shown  to  have  prob- 
lems. Stored  sediment  can  contribute  to  sediment 
yield  in  spite  of  improved  erosion  control.  Channel 
storage  of  suspended  sediment  is  also  significant  in 
downstream  sediment  yields.  (3)  Lake  sediment 
studies  have  great  potential  for  investigation  of  the 
environmental  history  of  an  upstream  drainage 
basin.  This  is  illustrated  in  studies  of  a  small  reser- 
voir constructed  in  England  in  1765,  a  larger  lake 
in  North  Wales  back  to  1800,  and  a  small  lake  in 
Sweden,  which  produced  a  sediment  yield  record 
of  5000  years.  (Cassar-PTT) 
W89-01015 


ALLUVIAL  CHANNEL  HYDRAULICS, 

P.  Ackers. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 

3,  p  177-204,  July  30,  1988.   10  fig,  2  tab,  65  ref. 

Descriptors:  'Channel  erosion,  'Sediment  trans- 
port, 'Hydraulics,  'Erosion,  'Alluvial  channels, 
'Literature  reviews,  Model  studies,  Channels, 
Vegetation  effects,  Bank  erosion,  Canals,  Shear 
stress,  Rivers,  Floods,  Gravel. 

Utilization  of  alluvial  channels  requires  an  under- 
standing of  hydraulics  and  sediment  transport.  The 
regime  of  a  conveyance  channel  in  alluvium  de- 
pends on  the  interrelationships  of  sediment  trans- 
port, channel  resistance,  and  bank  stability.  The 
regime  concept  was  based  on  empirical  relations 
obtained  from  observations  from  canal  systems  in 
India.  Bed  forms  are  classified  into  lower  regime 
(ripples,  dunes,  and  their  combinations)  and  upper 
regime  (flat  bed  and  antidunes  with  surface  waves). 
There  is  a  transition  between  them  as  velocities 
increase.  The  empiricism  of  the  original  method 
has  been  replaced  by  process-based  methods, 
which  have  also  served  as  broad  confirmation  of 
the  classic  regime  formulas,  including  their  exten- 
sion to  natural  channels  and  meandering  channels. 
An  alluvial  channel  typically  has  three  degrees  of 
freedom  of  adjustment  (width,  depth  and  slope), 
and  thus  three  independent  process  equations  are 
needed  to  provide  a  sound  hydraulic  design.  Physi- 
cal modeling  using  scale  models  of  rivers  and 
estuaries  has  been  used  for  almost  a  century,  but 
current  knowledge  of  the  physics  of  sediment 
transport  and  the  complexity  of  alluvial  channel 
roughness  shows  that  these  models  can  closely 
simulate  the  full-size  condition  only  in  very  re- 
stricted circumstances.  Computational  models  have 
been  developed  which  avoid  the  scale  effects. 
These  are  especially  required  where  unsteady 
flows  are  to  be  simulated  over  a  long  time.  Proc- 
esses in  which  imperfect  knowledge  still  hamper 
results  include:  (1)  flood  plain  flows  and  their 
interaction  with  main  channel  flow;  (2)  stability 
problems  in  numerical  models;  (3)  the  influence  of 
channel  curvature  on  resistance  and  sediment 
transport;  (4)  sediment  and  flow  distributions  at 
channel  branches;  (5)  the  representation  of  non- 
steady  conditions  of  transport;  (6)  armoring  and 
sheltering  and  their  influence  on  transport  of 
graded  sediments;  (7)  layering  in  the  bed;  (8)  estab- 
lishment of  improved  alluvial  friction  functions;  (9) 
transition  between  lower  and  upper  bed  forms;  (10) 
the  influence  of  the  proportion  of  fine  material  on 
sediment  mobility;  and  (1 1)  the  economic  extension 
of  numerical  methods  to  flows  with  significant 
three-dimensional  aspects.  (Cassar-PTT) 
W89-01017 


RECORDS  OF  RIVERBORNE  TURBIDITY 
CURRENTS  AND  INDICATIONS  OF  SLOPE 
FAILURES  IN  THE  RHONE  DELTA  OF  LAKE 
GENEVA, 


Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).     Versuchsanstalt     fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

A.  Lambert,  and  F.  Giovanoli. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  3,  p  458-468,  May  1988.  9  fig.  17  ref. 

Descriptors:  'Turbidity  currents,  'Slope  degrada- 
tion, 'Lakes,  'Deltas,  Water  currents,  Lake 
Geneva,  Channels,  Topography,  Rivers,  Flow, 
Sediment  transport.  Current  meters,  Gages,  Tem- 
perature, Flow  discharge,  Flow  measurement. 

The  sublacustrine  topography  of  the  Rhone  delta 
in  Lake  Geneva  is  characterized  by  a  channel  that 
can  be  traced  about  9  km  beyond  the  mouth  of  the 
river.  Two  instrumental  moorings  were  deployed 
from  June  to  August,  1985  in  the  channel  axis  at 
depths  of  150  and  201  m  to  detect  underflows  of 
dense,  sediment-laden  river  water.  Each  array  con- 
sisted of  three  current  meters  and  a  thermistor 
chain.  Data  were  recorded  every  15  min  (currents) 
or  30  min  (temperatures).  During  78  d  of  effective 
measurement,  31  well-defined  downslope  events 
were  recorded,  five  with  speeds  >  50  cm/s.  Major 
events  correlate  with  discharge  peaks  of  the 
Rhone,  and  current  activity  is  characterized  by 
single  pulses  lasting  a  few  hours.  Some  flow  events 
were  accompanied  by  temperature  increases  of  up 
to  3  C,  suggesting  two  different  current  origins: 
the  first  is  intrusion  of  sediment-laden,  warm  river 
water  into  the  cold  bottom  water  of  the  lake  as  a 
dense  turbidity  underflow,  and  the  second  is  tur- 
bidity-current flow  triggered  by  sliding  or  slump- 
ing of  delta  deposits.  Damage  caused  to  instru- 
ments and  breakage  of  mooring  links  suggests  slid- 
ing of  large  amounts  of  deltaic  sediments  or  ava- 
lanche-like turbidity  currents.  (Author's  abstract) 
W89-01049 


MEASUREMENT  OF  SHALLOW  WATER 
WAVE  DIRECTION  FOR  LONGSHORE  SEDI- 
MENT TRANSPORT, 

London  Univ.  (England).  Dept.  of  Geography. 
J.  Hardisty. 

Geo  Marine  Letters  GMLED1,  Vol.  8,  No.  1,  p 
35-39,  1988.  4  fig,  1  tab,  27  ref. 

Descriptors:  'Beaches,  'Sediment  transport,  'Shal- 
low water,  'Wave  direction,  'Sand,  'Longshore 
currents,  'Hydrodynamics,  Sedimentation,  Mathe- 
matical analysis,  Sediments. 

Formulae  which  predict  the  longshore  transport  of 
sand  under  action  of  oblique  waves  are  shown  to 
be  very  sensitive  to  the  angle  of  incidence  of  the 
waves.  A  simple,  computerized  wave  recorder  and 
pattern-matching  technique  is  described  which 
measures  the  angle  of  incidence  by  determining  the 
phase  difference  between  signals  from  a  pair  of 
closely  spaced  sensors.  Data  from  field  trials  sug- 
gest that  a  resolution  of  better  than  4  degrees  is 
possible  with  this  system,  but  problems  of  mixed 
frequency  waves  remain  in  both  the  longshore 
transport  functions  and  the  field  equipment.  (Au- 
thor's abstract) 
W89-01082 


SEDIMENTS  IN  THE  ESTUARINE  ENVIRON- 
MENT OF  THE  TIGRIS/EUPHRATES  DELTA; 
IRAQ;  ARABIAN  GULF, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-01083 


SEDIMENTARY  ENVIRONMENTS  AND 
FACIES  OF  THE  SUBTROPICAL  MGENI  ES- 
TUARY, SOUTHEAST  AFRICA, 

National     Inst,     for    Water    Research,     Congella 

(South  Africa).  Natal  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-01084 


SEDIMENT  TRANSPORT  OF  THE  GODAVARI 
RIVER  BASIN  AND  ITS  CONTROLLING  FAC- 
TORS, 

Jawaharlal  Nehru  Univ.,  New  Delhi  (India). 
School  of  Environmental  Sciences. 


61 


Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


G.  Biksham.  and  V.  Subramanian. 

Journal  of  Hydrology  JHYDA7.  Vol.  101.  No.  1-4. 

p  275-290.  June   30,    1988.   7   fig,   9  tab,   35   ref. 

Descriptors:  'Godavari  River,  'Sediment  trans- 
port. *Streamflow,  'Stream  erosion,  'Sediment 
load.  'India,  Silt,  Clays,  Suspended  sediments, 
Sediment  discharge,  Geology,  River  basins. 

The  mean  annual  water  flow  and  sediment  trans- 
port of  the  Godavari  River  are  estimated  to  be  92 
cu  km  and  170  million  tons,  respectively.  In  terms 
of  sediment  transport  and  the  rate  of  physical 
erosion  (555  tons/square  km/yr),  the  position  of 
the  Godavari  would  be  ninth  and  fifth,  respective- 
ly, among  the  world  rivers.  Geology  of  the  basin  is 
the  main  controlling  factor  of  the  sediment  trans- 
port. The  sedimentary  rocks  located  in  the  lower 
part  of  the  basin  and  constituting  7%  of  the  total 
basin  area  are  responsible  for  33%  of  the  sediment 
load.  More  than  67%  of  sediment  load  is  silt  and 
clay.  Annual,  monthly  and  daily  variations  in  sedi- 
ment transport  indicate  that  a  few  selected  days  in 
the  hydrological  year  control  the  annual  sediment 
budget  Latest  estimates  are  nearly  twice  those  of 
earlier  values.  The  presently  available  global  esti- 
mates on  sediment  transport  need  to  be  re-evaluat- 
ed. (Author's  abstract) 
W89-01211 

2K.  Chemical  Processes 


INTERNAL  ELEMENTAL  CYCLES  AFFECT- 
ING THE  LONG-TERM  ALKALINITY  STATUS 
OF  LAKES:  IMPLICATIONS  FOR  LAKE  RES- 
TORATION, 

Freshwater   Biological   Association,   Windermere 

(England). 

For   primary   bibliographic   entry   see   Held    5U. 

W89-00016 

ROLE  OF  EXTERNAL  AMMONIUM  INPUTS 
IN  FRESHWATER  ACIDIFICATION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00024 


CONCERNING  CERTAIN  STUDIES  ON  SEEP- 
AGE AND  DISSOLUTION  OF  SALTS  IN  THE 
FOUNDATION  OF  DAMS, 

For  primary  bibliographic  entry  see  Field  IOC. 
W89-00062 


CHEMISTRY  OF  ATMOSPHERIC  PRECIPITA- 
TION IN  THE  BABIA  GORA  NATIONAL 
PARK, 

Polish    Academy    of   Sciences,    Krakow.    Zaklad 
Ochrony  Przyrody  i  Zasobow  Naturalnych. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00082 


NEW  ASPECTS  OF  THE  SULFUR  CYCLE, 
WITH  SPECIAL  REFERENCE  TO  SHALLOW 
WATERS, 

Hajdu-Bihar  County   Water  Canalization   Works, 

Debrecen  (Hungary) 

For  primary  bibliographic  entry  see  Field  5B. 

W89-0O183 


DYNAMICS  OF  IRON  AND  MANGANESE  IN 
THE  SURFACE  SEDIMENTS  OF  A  SEASON- 
ALLY ANOXIC  LAKE, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00188 


PRELIMINARY  STUDY  ON  THE  MIGRATION 
AM)  TRANSFORMATION  OF  HEAVY 
METALS  IN  THE  SEWAGE-SEAWATER 
MIXING  ZONE  OF  JINZHOU  BAY,  (IN  CHI- 
NESE), 

Institute  of  Marine  Environmental  Protection, 
Dalian  (China). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00199 


CHEMICAL  BEHAVIOR  OF  METAL  ELE- 
MENTS IN  THE  SEDIMENTS  IN  THE  HAN- 
JIANG  RIVER  ESTUARY  AND  SHANTOU 
PORT,  (IN  CHINESE), 

Academia     Sinica,     Guangzhou     (China).     South 

China  Sea  Inst,  of  Oceanology. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00202 


SOIL  PROCESSES  AND  SULFATE  LOSS  AT 
THE  HUBBARD  BROOK  EXPERIMENTAL 
FOREST, 

Maine  Univ.,  Orono.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-00206 


CYCLING  OF  INORGANIC  AND  ORGANIC 
SULFUR  IN  PEAT  FROM  BIG  RUN  BOG, 
WEST  VIRGINIA, 

Villanova  Univ.,  PA.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W 89-00208 


APPLICATION  OF  THE  PRINCIPLE  OF 
LEAST  SIGMA  TO  THE  CHEMICAL  MODEL 
OF  NATURAL  WATER,  (IN  CHINESE), 

Chinese    Academy    of    Environmental    Sciences, 

Beijing. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00537 

BORON      LEVELS      IN      SOME      GROUND 

WATERS     OF     HALKID1KI     (A     LAND     AT 

NORTHERN  AEGEAN  SEA), 

Thessaloniki   Univ.,   Salonika  (Greece).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00569 

LEACHING  OF  MERCURY  FROM  PEAT  SOIL, 

Helsinki  Univ.  (Finland).  Dept.  of  Environmental 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00592 


INFLUENCE  OF  THE  VISTULA  RIVER  ON 
DISTRIBUTION  OF  226RA  IN  THE  GDANSK 

BAY> 

Polish    Academy    of    Sciences,    Sopot.    Inst,    ot 

Oceanology. 

G.  Kowalewska. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

34,  No.  1,  p  1-6,  1987.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Poland,  'Geochemistry,  'Vistula 
River,  'Gdansk  Bay,  'Radium  radiosotopes, 
'Solute  transport,  'Isotope  studies,  Regional  anal- 
ysis, Rivers,  Chemical  analysis,  Water  chemistry. 

Distribution  of  226Ra  in  waters  of  the  Gdansk  Bay 
in  the  years  1983-1984,  was  investigated.  The  ema- 
nation method  was  used  to  determine  226Ra  activi- 
ty in  the  water  samples.  Activity  of  226Ra  in- 
creased from  the  mouth  of  the  river  to  the  Deep  of 
Gdansk.  There  is  probable,  though  not  high,  re- 
lease of  the  isotope  from  the  river-borne  suspended 
matter  entering  the  salinity  gradient.  226Ra  con- 
centration in  the  Vistula  water  (1.0  mBq/cu  dm), 
typical  of  rivers  in  the  world  (0.7-1.7  mBq/cu), 
was  lower  than  that  in  the  Bay  water  (1.5  and  1.9 
mBq/cu  m  at  surface  and  bottom  respectively). 
The  Vistula  discharges  about  1  g/yr  of  226Ra, 
which  is  6%  of  226Ra  content  in  the  Gdansk  Bay 
waters  and  0.1%  of  226Ra  content  in  the  whole 
Baltic  Waters,  according  to  estimates.  (Author's 
abstract) 
W89-00250 


CHEMICAL  MECHANISMS  OF  HEAVY 
METAL  TRANSPORT  IN  WATERS  OF  MALA 
PANEW  AND  BRYNICA  RIVERS  (SILESIA, 
POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00251 


MICROBIALLY    MEDIATED    MN(II)   OXIDA- 
TION IN  AN  OLIGOTROPHIC  ARCTIC  LAKE, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00335 

PHOTOEXCRETION  AND  FATE  OF  GLYCO- 
LATE  IN  A  HOT  SPRING  CYANOBACTERIAL 

MAT>  ~  rx,         u 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-00342 


EFFECTS  OF  SEDIMENT  NUTRIENTS  ON 
SEAGRASSES:  LITERATURE  REVIEW  AND 
MESOCOSM  EXPERIMENT, 

New  Hampshire  Univ.,  Durham.  Jackson  Estua- 

rine  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00523 


BIOGEOCHEMISTRY  OF 

BENZ(A)ANTHRACENE  AT  THE  SEDIMENT- 
WATER  INTERFACE, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-006 12 


EFFECT  OF  PH  AND  CONTACT  TIME  ON 
THE  CONCENTRATION  OF  AS(III)  AND  AS(V) 
IN  COAL  ASH  SYSTEMS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-00624 

PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  THE  WATERS  OF  THE  BOT  RIVER 
ESTUARY,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2L. 
W 89-0065 5 

EFFECT  OF  SALINITY  AND  TEMPERATURE 
VARIATIONS  ON  THE  BACTERIAL  POPULA- 
TION IN  THE  BOT  RIVER  ESTUARY, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00657 

CA(  +  2)-STRESS,  BIOLOGICAL  RESPONSE 
AND  PARTICLE  AGGREGATION  IN  THE 
AQUATIC  HABITAT, 

Hamburg  Univ.  (Germany,  F.R.).  Geologisch-Fa- 

laeontologisches  Inst,  und  Museum. 

E.  T.  Degens,  and  V.  Ittekkot. 

Netherlands  Journal  of  Sea  Research   NJSRBA, 

Vol.  20,  No.  2/3,  p  109-116,  August  1986.  6  fig,  3 

tab,  46  ref. 

Descriptors:  'Organic  compounds,  'Aquatic  envi- 
ronment, 'Calcium,  'Geochemistry,  'Biochemis- 
try. Ions,  Cations,  Chemical  properties. 

Experimental  data  from  a  fresh  water  environment, 
a  coastal  environment  and  an  open  ocean  environ- 
ment were  examined  to  pinpoint  areas  where  the 
role  of  Ca(  +  2)  organic  interactions  may  be  signifi- 
cant. The  results  showed  that:  (1)  at  certain  levels 
Ca(  +  2)  becomes  toxic  in  the  sense  that  it  will 
interfere  with  normal  functioning  of  the  cell,  (2) 
mechanisms  exist  to  detoxify  Ca(  +  2)  in  the  aquatic 
environment,  and  (3)  organisms  have  developed 
adequate  counteracting  devices  by  which  Ca(  +  2) 
is  kept  at  optimal  levels  within  the  cell.  The  three 
sets  of  data  presented  indicate  that  Ca(  +  2)  partici- 
pates in  various  ways  in  the  release  and  concentra- 
tion of  organic  matter.  Release  of  Ca(  +  2)  binding 
protein  is  a  cellular  response  to  increased  Ca(  +  2) 
in  the  environment.  In  samples  from  the  coastal 
sea,  Ca(  +  2)  binding  organic  matter  is  functional  in 
the  formation  of  foam,   probably  by   enrichment 
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processes  involving  bubbles.  In  the  open  sea, 
Ca(  +  2)  organic  interactions  lead  to  the  formation 
of  stable  macroaggregates.  Thus,  Ca(  +  2)  organic 
interactions  appear  to  be  integrators  not  only  in 
biological  systems  but  also  in  geochemical  systems. 
(Miller-PTT) 
W89-00669 


FLOCCULATION    AND    DE-FLOCCULATION 
OF  SUSPENDED  MATTER  IN  ESTUARIES, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00671 


DYNAMICS  OF  DISSOLVED  SILICIUM  AND 
NITROGEN-NUTRIENTS  AT  LOW  TEMPERA- 
TURE IN  THE  EMS-DOLLARD  ESTUARY, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00673 


IRON  OXIDE  FORMATION  IN  ARTIFICIAL 
GROUND  WATERS, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Lehrstuhl  fuer  Bodenkunde. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-00687 


CAN  THE  REDOX  CONDITIONS  IN  NATU- 
RAL WATERS  BE  PREDICTED  BY  A  SINGLE 
PARAMETER, 

Bayreuth  Univ.  (Germany,  F.R.). 

T.  Frevert. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  46,  No.  2,  p  269-290,  June  1984.  4 

fig,  4  tab,  45  ref. 

Descriptors:  *Chemical  properties,  *Water  chemis- 
try, *Natural  waters,  "Oxidation-reduction  poten- 
tial, "Oxidation,  'Water  properties,  "Electrochem- 
istry, Chemical  reactions,  Prediction,  Lake  Kin- 
neret,  Israel,  Electron  transfer,  Sediment-water 
interfaces. 

The  thermodynamic  p-epsilon  (redox  potential)  is 
the  theoretical  master  variable  of  the  ultimate 
redox  conditions  in  aqueous  solutions.  Real  multi- 
component  redox  processes,  however,  cannot  be 
predicted  by  redox  potential  considerations  alone. 
In  such  cases,  a  detectable  notion,  the  operational 
parameter  pe,  has  to  be  introduced,  which  is  de- 
fined by  the  response  of  an  adequate  sensor  to 
redoxchemical  changes  in  natural  extracellular  sys- 
tems. The  solution/sensor  interaction  is  described 
by  the  general  theory  of  stationary  states  and,  in 
case  of  Pt  metal  as  sensor,  by  the  electronic  equi- 
librium of  Pt  in  aqueous  solutions.  Examples  of  pe/ 
dissolved  oxygen  feedback  control  experiments 
with  sediment-water  systems  from  Lake  Kinneret 
indicate  that  redox  potential  is  dependent  on  the 
electron  donator  and  the  electron  acceptor,  thus 
being  predictive  of  the  real  electron  transfer  reac- 
tions. (See  also  W89-00689)  (Author's  abstract) 
W89-00688 


INTERPRETATION  AND  MEASUREMENT  OF 
REDOX  INTENSITY  IN  NATURAL  WATERS:  A 
COMMENT  TO  T.  FREVERT'S  PAPER,  'CAN 
THE  REDOX  CONDITIONS  IN  NATURAL 
WATERS  BE  PREDICTED  BY  A  SINGLE  PA- 
RAMETER', 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland). 
W.  Stumni 

c^?'.Zf'sche  Ze«schrift  fuer  Hydrologie 
SZHYA6,  Vol.  46.  No.  2,  p  291-296,  June  1984  4 
fig,  1  tab,  8  ref. 

Descriptors:  "Chemical  properties,  "Chemical  re- 
actions, "Water  chemistry,  "Oxidation-reduction 
potential,  "Oxidation,  "Water  properties,  "Electro- 
chemistry, Heavy  metals,  Electrical  studies,  Equi- 
librium M 

Frevert  proposed,  for  equilibrium  systems,  a  dis- 
tinction between  a  conceptually  defined  redox  in- 
tensity, P-epsilon,  and  an  operationally  defined 
redox   condition    under   stationary   states,    pe,    as 


given  by  the  response  of  a  sensor  electrode,  and 
that  pe  need  not  related  to  pe  re-emphasized  that, 
in  defining  a  redox  intensity,  pe  =  log(e),  Stumm 
treated  the  electron  conceptually  as  a  basic  redox 
component  which,  as  a  species  in  aqueous  solution, 
does  not  have  an  existence  of  its  own.  Morel  has 
elaborated  on  the  use  of  the  electron  as  a  (phase 
rule)  component  in  redox  reactions.  As  he  shows, 
it  obviously  can  be  treated  equivalent  to  02,  i.e., 
02  =  H(  +  )  sub  (-4)  (e)(-)  sub  (-4)  H202.  Pepsilon 
was  defined  previously  as  'the  hypothetical  elec- 
tron activity  at  equilibrium  that  measures  the  rela- 
tive tendency  of  a  solution  to  accept  or  transfer 
electrons.'  This  free  energy  change  delta(G)  can  be 
expressed  as  a  redox  potential  (electrode  potential) 
in  volts  (i.e.,  as  a  free  energy  change  per  mole  of 
electrons  associated  with  a  given  reduction).  Elec- 
tron activities  may  be  defined  in  any  equilibrium 
systems  where  the  free  activities  of  reductants 
(Red),  and  oxidants  (Ox),  are  defined.  Thus,  pepsi- 
lon (like  pH)  is  a  derivative  form  of  free  energy. 
Using  electrons  in  redox  reactions  and  as  compo- 
nents does  not  at  all  imply  that  such  electrons  exist 
as  species  in  waters.  Sillen  and  Martell  treated  the 
electron  as  an  inorganic  ligand  and  established  an 
electron  activity  scale  that  corresponds  to  the  defi- 
nition given.  (See  also  W89-00688)  (Author's  ab- 
stract) 
W89-00689 


DEGRADATION  AND  FORMATION  OF  RE- 
FRACTORY DOM  BY  BACTERIA  DURING  SI- 
MULTANEOUS GROWTH  ON  LABILE  SUB- 
STRATES AND  PERSISTENT  LAKE  WATER 
CONSTITUENTS, 

Konstanz  Univ.  (Germany,  F.R.).  Limnological 
Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00691 


INTERPRETATION  OF  METAL  PROFILES  IN 
A  SEDIMENT  CORE  FROM  LAKE  GENEVA- 
METAL  MOBILITY  OR  POLLUTION, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Environ- 
mental Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00694 


ROLE  OF  CHEMICAL  WEATHERING  IN  THE 
NEUTRALIZATION  OF  ACIDIC  DEPOSITION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00696 


DRAINAGE     BASIN     CONTROL     OF     ACID 
LOADINGS  TO  TWO  ADIRONDACK  LAKES, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00710 


ALKALINITY  REGULATION  IN  SOFTWATER 
FLORIDA  LAKES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2H 

W89-00714 


THEORETICAL  EVALUATION  OF  WATER 
OLIGOMER  POPULATIONS  IN  THE  EARTH'S 
ATMOSPHERE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-00763 


WET     DEPOSITION     OF     AMMONIUM     IN 
EUROPE, 

Utrecht  Rijksuniversiteit  (Netherlands).  Inst,  voor 

Meteorologie  en  Oceanografie. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-0O765 


RECENT  TRANSPORT  OF  METALS  IN  THE 
RIVER    SEVERN    AS    RECORDED    BY    THE 
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SEDIMENTS  OF  CHELMARSH   RESERVOIR 
SHROPSHIRE,  U.K., 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B 
W89-00885 


CHEMISTRY  AND  DELTA  13C  OF  TOTAL 
DISSOLVED  CARBON  IN  WATERS  OF  SE- 
LECTED SPRINGS  NEARBY  LUBLIN  CITY- 
WEEKLY  OBSERVATIONS  FROM  OCTOBER 
1982  TO  JUNE  1983, 

Marie  Curie-Sklodowska  Univ.,   Lublin  (Poland). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-00895 


PRODUCTIVITY  AND  NUTRIENT  CYCLING 
OF  ALASKAN  TUNDRA:  ENHANCEMENT  BY 
FLOWING  SOIL  WATER, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Arctic  Biology. 
For  primary  bibliographic  entry  see  Field  2G 
W89-00908 


DEFINITION  OF  A  MODEL  FOR  MONITOR- 
ING THE  CHEMICAL  AND  CHEMICAL- 
PHYSICAL  CHARACTERISTICS  OF  DEEP 
DRINKING  WATERS, 

Perugia  Univ.  (Italy).  Cattedra  di  Igiene. 
For  primary  bibliographic  entry  see  Field  7C 
W89-0O927 


MULTISIGNAL  AUTOMATIC  CALIBRATION 
METHODOLOGY  FOR  HYDROCHEMICAL 
MODELS:  A  CASE  STUDY  OF  THE  BIRKENES 
MODEL, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00973 

TRANSMISSION  ELECTRON  MICROSCOPIC 
STUDY  OF  SOLIDIFIED/STABILIZED  OR- 
GANICS, 

Louisiana  State  Univ.,   Baton   Rouge.   Hazardous 

Waste  Research  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01000 


MANGANESE  OXIDATION  IN  PH  AND  02 
MICROENVIRONMENTS  PRODUCED  BY 
PHYTOPLANKTON, 

Wisconsin  Univ.,  Milwaukee.  Center  for  Great 
Lakes  Studies. 

L.  L.  Richardson,  C.  Aguilar,  and  K.  H.  Nealson. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  3,  p  352-363,  May  1988.  8  fig,  1  tab,  28  ref 
NASA    Grant     NAGW1047;     Milwaukee    Shaw 
Foundation  and  NASA  Grant  NCC  2-369. 

Descriptors:  "Limnology,  "Oxidation-reduction 
potential,  "Manganese,  "Acidity,  "Phytoplankton, 
"Biotransformation,  Oxidation,  Oxygen,  Photosyn- 
thesis, Lakes,  Algae,  Chlorella,  Chlorophyta,  Hy- 
drogen ion  concentration,  Chemical  properties, 
Metabolism,  Cyanophyta,  Microcystis,  Glucose. 

Pure  cultures  of  Chlorella  sp.  isolated  from  Oneida 
Lake,  NY  were  found  to  catalyze  the  oxidation  of 
soluble  Mn(II)  to  particulate,  extracellular,  man- 
ganic oxides.  Manganese  oxidation  was  dependent 
on  photosynthetic  activity.  Manganates  were  not 
formed  when  media  were  buffered  below  pH  8.0, 
suggesting  that  an  important  driving  force  for  man- 
ganese oxidation  was  the  high  pH  resulting  from 
photosynthesis.  Field  studies  with  minielectrodes 
in  Oneida  Lake  demonstrated  steep  gradients  of  02 
and  pH  in  the  presence  of  particulate  manganic 
oxides  associated  with  pelagic  aggregates  of  the 
cyanobacterium  Microcystis  sp.  The  manganese 
oxidation  reaction  apparently  occurs  only  when 
photosynthesizing  algae  are  present  as  dense  popu- 
lations that  can  generate  microenvironments  of 
high  (>  9.0)  pH,  either  as  aggregates  in  the  pelagic 
zone  or  concentrated  cell  cultures  in  the  laborato- 
ry. A  large-scale  transition  from  soluble  to  particu- 
late manganese  was  measured  in  the  surface  waters 
of  Oneida  Lake  throughout  summer  1986.  Remov- 
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al  of  Mn(ll)  was  correlated  with  the  presence  of 
aggregate-forming     cyanobacteria     that     oxidize 
Mn(II)  by  the  mechanism  described  above.  (Au- 
thor^ abstract) 
W89-01045 


PATTERNS  OF  SULFATE  REDUCTION  AND 
THE  SULFUR  CYCLE  IN  A  SOUTH  CAROLI- 
NA SALT  MARSH, 

Maine  Univ.,  Walpole.  Ira  C.  Darling  Center  for 

Research,  Teaching  and  Service. 

G.  M.  King. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  3,  p  376-390,  May  1988.  8  fig,  2  tab,  55  ref. 

NSF  Grant  BSR  83-0303;  NASA  Grant  NAGW- 

607. 

Descriptors:  *Salt  marshes.  *Sulfates,  *Seasonal 
variation,  'Sulfur  cycle,  Marshes,  Nutrients,  South 
Carolina,  Sediments,  Spartina,  Cycling  nutrients, 
Temperature,  Productivity,  Sulfides,  Chemical  re- 
actions, Oxidation,  Chromium,  Sulfur,  Tides, 
Oxygen. 

Rates  of  sulfate  reduction  and  the  magnitude  of 
various  sediment  parameters  related  to  the  sulfur 
cycle  were  measured  at  about  quarterly  intervals 
for  a  3-yr  period  at  sites  in  a  South  Carolina  salt 
marsh  containing  tall-  or  short-form  Spartina  alter- 
niflora.  Sulfate  reduction  rates  were  greater  at  all 
times  in  the  short-form  sites  and  decreased  marked- 
ly with  depth.  Seasonal  changes  were  highly  cor- 
related with  ambient  temperature  except  in  May 
and  August  when  interactions  with  plants  may 
have  affected  rates  directly.  In  the  short-form  site, 
the  annual  integrated  sulfate  reduction  rate  ac- 
counted for  about  47.5-67.0%  of  the  estimated 
belowground  plant  production.  Dissolved  sulfides 
and  pH  varied  seasonally  in  the  short-  but  not  tall- 
form  sites;  seasonal  minima  in  the  short-form  site 
occurred  during  May  and  were  probably  due  to 
oxidation  of  the  sediment  with  the  onset  of  plant 
production.  (Author's  abstract) 
W89-01046 


ALUMINUM      SPECIATION      IN     SURFACE 
WATERS  FROM  A  WELSH  UPLAND  AREA, 

University   Coll.    of  Swansea   (Wales).    Dept.   of 
Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-0 105 5 


VARIABILITY      OF      DISSOLVED      TRACE 
METALS  IN  THE  MISSISSIPPI  RIVER, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Earth,  Atmospheric  and  Planetary  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-0 107 5 


ARAGONITE-TO-CALCITE  TRANSFORMA- 
TION during  frf:sh-water  DIAGENESIS 
OF  CARBONATES:  INSIGHTS  FROM  PORE- 
WATER  CHEMISTRY, 

Colorado  Univ.  at  Boulder.   Dept.  of  Geological 

Sciences. 

D.  A.  Budd. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  100,  No.  8,  p  1260-1270,  August  1988.  13  fig,  2 

tab,58    ref.    National    Science   Foundation   Grant 

EAR-8001650. 

Descriptors:  *Diagenesis,  *Geohydrology,  ♦Inter- 
stitial water,  *Sand,  'Carbonate  rocks,  'Hydrolog- 
ic  cycle,  Calcite,  Aragonite,  Calcium,  Strontium, 
Limestone,  Meteoric  water,  Mass  transfer,  Baha- 
mas, Water  chemistry. 

Dissolved  strontium  and  calcium  concentrations  in 
fresh-water  lenses  (FWL)  and  associated  mixing 
zones  (MZ)  on  two  small,  Holocene  ooid-sand 
islands  in  the  Schooner  Cays,  Bahamas,  were  mon- 
itored during  a  1-yr  period  to  quantitatively  ana- 
lyze the  transformation  of  aragonite  to  calcite.  The 
observed  characteristics  of  this  mass  transfer  are 
functions  of  climate  and  hydrology.  Aragonite-to- 
calcite  transformation  in  all  hydrologic  zones  is 
primarily  associated  with  meteoric  recharge.  The 
transformation  occurs  throughout  the  FWL  and  in 
the  MZ  to  relative  salinities  of  19%  and  36%  sea 


water  on  the  2  islands.  Rates  of  transformation  are 
rapid  in  all  zones  and  are  greatest  in  the  FWL.  A 
limestone  composed  of  100%  calcite  should  form 
from  an  aragonite  precursor  within  4,777  to  15,666 
yr  in  the  FWL,  and  within  8,700  to  60,000  yr  in  the 
upper  MZ.  Efficiencies  of  transformation  can  vary 
between  hydrologic  zones  due  to  PC02  effects; 
yet,  the  efficiency  of  the  entire  system  (FWL  + 
MZ)  is  high  (87%).  This  indicates  that  most 
CaC03  derived  from  aragonite  dissolution  is  repre- 
cipitated  as  calcite  somewhere  in  the  fresh-water 
system  or  upper  mixing  zone.  C02  effects,  fresh- 
water-sea-water mixing,  and  the  differing  solubili- 
ties between  aragonite  and  calcite  all  drive  the 
mass  transfer.  The  differing  solubilities  is  the  most 
significant,  accounting  for  up  to  9  times  more  mass 
transfer  than  C02  effects  and  at  least  10  times 
more  mass  transfer  than  fresh-water-sea-water 
mixing.  Differing  solubilities  should  also  cause 
mass  transfer  to  occur  throughout  the  hydrologic 
cycle,  but  it  apparently  becomes  ineffective  after 
the  rainy  season,  possibly  due  to  the  inhibition  of 
calcite  precipitation.  (Author's  abstract) 
W89-01076 


COPPER  BINDING  BY  DISSOLVED  ORGANIC 
MATTER:  I.  SUWANNEE  RIVER  FULVIC 
ACID  EQUILIBRIA, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01077 


COPPER  BINDING  BY  DISSOLVED  ORGANIC 
MATTER:  II.  VARIATION  IN  TYPE  AND 
SOURCE  OF  ORGANIC  MATTER, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01078 

TRACE  METAL  GEOCHEMISTRY  OF  PORE 
WATER  BRINES  FROM  TWO  HYPERSALINE 
LAKES, 

New    Hampshire    Univ.,    Durham.    Inst,    for    the 

Study  of  Earth,  Oceans  and  Space. 

W.  B.  Lyons,  M.  J.  Spencer,  M.  E.  Hines,  and  H. 

E.  Gaudette. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  52,  No.  2,  p  265-274,  February  1988.  5  fig,  7 

tab,  96  ref. 

Descriptors:  'Geochemistry,  'Trace  metals,  'In- 
terstitial water,  'Lakes,  'Salinity,  'Brines,  'Sedi- 
ments, Sediment-water  interfaces,  Surface  water, 
Metals,   Lead,   Zinc,  Copper,  Chemical  analysis. 

Pore  water  brines  from  modern  hypersaline  lake 
sediments  were  analyzed  to  determine  the  nature 
of  brine-trace  metal  interaction  in  these  environ- 
ments. Brines  samples  were  collected  from  the 
surface  waters  and  sedimentary  pore  waters  of  two 
hypersaline  lakes;  Solar  Lake,  eastern  Sinai,  and 
Goto  Meer,  Bonaire,  Netherlands  Antilles.  Metal 
concentrations  in  the  oxic  brines  appear  to  be 
related  to  the  strength  of  their  respective  chloride 
complexes,  with  Pb  and  Zn  more  enriched  than 
Cu.  Pore  water  Cu,  Zn,  and  Fe  concentrations 
increased  across  the  sediment-water  interface  in 
both  lakes.  All  three  metal  profiles  follow  a  similar 
pattern  with  depth  in  the  pore  water.  Higher  con- 
centrations were  observed  in  the  Goto  Meer 
brines.  Strontium  isotopes  were  utilized  to  qualify 
better  the  mixing  of  the  brines  in  Solar  Lake. 
Although  these  metals  were  observed  at  higher 
concentrations  than  sea  water  in  the  sulfidic  brines, 
their  concentrations  are  not  close  to  what  is 
needed  for  the  formation  of  ore  deposits.  (Author's 
abstract) 
W89-01079 

SURFACE  REACTIONS  OF  SYNTHETIC,  END- 
MEMBER  ANALOGUES  OF  MONAZITE,  XEN- 
OTIME  AND  RHABDOPHANE,  AND  EVOLU- 
TION OF  NATURAL  WATERS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

R.  G.  Jonasson,  G.  M.  Bancroft,  and  L.  A. 
Boatner. 


Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  52,  No.  3,  p  767-770,  March  1988.  1  fig,  1  tab, 
8  ref. 

Descriptors:  'Water  chemistry,  'Weathering, 
'Carbonates,  'Sulfates,  'Chemical  reactions,  'Rare 
earth  elements,  Monazite,  Xenotime,  Rhabdo- 
phane.   Ion  exchange,  Natural  waters,  Solubility. 

Evidence  has  accumulated  that  certain  carbonate 
and  sulfate  minerals  undergo  selective  surface  ion- 
exchange  reactions  with  aqueous  solutions  at  low 
temperatures.  Evidence  obtained  by  powder  XRD, 
SIMS  and  XPS  is  presented  indicating  that  syn- 
thetic rare  earth  element  (REE)  phosphate  mineral 
analogues  undergo  similar  reactions.  Hydrous  Ho- 
xenotime  reacts  with  aqueous  Nd3+  over  a  period 
of  months  to  produce  Nd-rhabdophane.  Sm-  and 
Nd-  monazite  crystals  undergo  detectable  surface 
exchange  reactions  within  5  days  at  65  degrees 
centigrade.  Ho-  and  Er-xenotime  react  similarly. 
Exchange  of  Y  and  Lu  in  the  surface  layers  of  Lu- 
xenotime  is  pH  dependent,  with  lower  pH  favoring 
replacement.  Clearly,  such  effects  are  relevant  to 
the  debate  about  REE  concentrations  and  signa- 
tures in  natural  waters,  particularly  in  view  of  the 
widespread  occurrence  of  monazite  in  nature.  (Au- 
thor's abstract) 
W89-01080 


SOLUBILITY  OF  COLLOIDAL  FERRIC  HY- 
DROXIDE AND  ITS  RELEVANCE  TO  IRON 
CONCENTRATIONS  IN  RIVER  WATER, 

Harvard  Univ.,  Cambridge,  MA.  Div.  of  Applied 

Sciences. 

L.  E.  Fox. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  52,  No.  3,  p  771-777,  March  1988.  2  fig,  3  tab, 

40  ref.  NSF  Grant  BSR-83-16359  and  EPA  Grant 

R810210-01-0. 

Descriptors:  'Solubility,  'Colloids,  'Iron,  'Water 
chemistry,  'Atomic  absorption  spectrophoto- 
metry, Hydrogen  ion  concentration,  Delaware 
River,  Particulate  matter,  Dialysis,  Ferric  hydrox- 
ide, Rivers. 

Concentrations  of  dissolved  iron  in  equilibrium 
with  colloidal  ferric  hydroxide  were  experimental- 
ly determined  by  dialysis  followed  by  atomic  ab- 
sorption spectroscopy.  The  results  were  compared 
to  values  obtained  from  the  literature.  The  refer- 
enced values  were  determined  by  electrochemical 
methods  under  a  wide  variety  of  experimental  con- 
ditions which  necessitated  corrections  for  the  pres- 
ence of  ferric  complexes  and  for  variations  in  ionic 
strengths.  The  mass  action  equation  (given)  is  pro- 
posed to  represent  the  solubility  of  aqueous  ferric 
hydroxide  colloids.  Published  data  from  rivers, 
corrected  from  imcomplete  separation  of  colloidal 
from  dissolved  iron  and,  dialyzed  samples  of  Dela- 
ware River  water  with  pH  values  adjusted  to 
range  between  5  and  8  were  fit  to  the  solubility 
equation.  Both  sources  of  evidence  demonstrated 
concentrations  of  dissolved  iron  to  be  near  satura- 
tion with  colloidal  ferric  hydroxide.  (Author's  ab- 
stract) 
W89-01081 


REACTIVITY  OF  THE  CARBONATE  RADICAL 
WITH  ANILINE  DERIVATIVES, 

Environmental  Protection  Agency,   Athens,  GA. 
Southeast  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-0 1088 

OZONE-INDUCED  PARTICLE  DESTABILIZA- 
TION, 

Stevens  Inst,  of  Tech.,   Hoboken,   NJ.   Dept.  of 

Civil  and  Ocean  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01120 


ROLE  OF  SOIL  ORGANIC  MATTER  IN  THE 
GEOCHEMICAL  CYCLING  OF  CHLORIDE 
AND  BROMIDE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
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Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-01200 


RELATIONSHIP  BETWEEN  GLACIAL  GEOL- 
OGY AND  STREAMVVATER  CHEMISTRY  IN 
AN  AREA  RECEIVING  ACID  DEPOSITION, 

Slate  Univ.  of  New  York  at   Buffalo.   Dept.   of 

Biological  Sciences. 

For  primary  bibliographic  entrv  see  Field  5B. 

W89-01210 


CHEMICAL  EVOLUTION  OF  A  TRAVERTINE- 
DEPOSITING  STREAM:  GEOCHEMICAL 
PROCESSES  AND  MASS  TRANSFER  REAC- 
TIONS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
M.  M.  Lorah,  and  J.  S.  Herman. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  9,  p  1541-1552,  September  1988.  8  fig,  5  tab,  40 
ref.  U.S./Spain  Joint  Committee  for  Scientific  and 
Technological  Cooperation  Grant  83-007. 

Descriptors:  *Streams,  *Geochemistry,  ♦Traver- 
tine, *Deposition,  Chemical  reactions,  Virginia, 
Carbon  dioxide,  Calcite,  Chemical  precipitation, 
Computer  models.  Stream  discharge,  Supersatura- 
tion,  Photosynthesis,  Waterfalls,  Rapids,  Turbu- 
lence, Low  flow. 

A  field  study  focused  on  quantitatively  defining 
the  chemical  changes  occurring  in  Falling  Spring 
Creek,  a  travertine-depositing  stream  located  in 
Alleghany  County,  Virginia.  The  processes  of 
C02  outgassing  and  calcite  precipitation  or  disso- 
lution controlled  the  chemical  evolution  of  the 
stream.  The  observed  chemical  composition  of  the 
water  was  used  with  the  computerized  geochemi- 
cal  model  WATEQF  to  calculate  aqueous  specia- 
tion,  saturation  indices,  and  C02  partial  pressure 
values.  Mass-balance  calculations  were  performed 
to  obtain  mass  transfers  of  C02  and  calcite.  Reac- 
tion times,  estimated  from  stream  discharge,  were 
used  with  the  mass-transfer  results  to  calculate 
rates  of  C02  outgassing  and  calcite  precipitation 
between  consecutive  sampling  points.  The  stream, 
which  is  fed  by  a  carbonate  spring,  is  supersaturat- 
ed with  respect  to  C02  along  the  entire  5.2-km 
now  path.  Outgassing  of  C02  drives  the  solution 
to  high  degrees  of  supersaturation  with  respect  to 
calcite.  Metabolic  uptake  of  C02  by  photosynthet- 
ic  plants  is  insignificant,  because  the  high  supply 
rate  of  dissolved  C02  and  the  extreme  agitation  of 
the  stream  at  waterfalls  and  rapids  causes  a  much 
greater  amount  of  inorganic  C02  outgassing  to 
occur.  Calcite  precipitation  is  kinetically  inhibited 
until  near  the  crest  of  a  20-m  vertical  waterfall. 
Calcite-precipitation  rates  then  reach  a  maximum 
at  the  waterfall  where  greater  water  turbulence 
allows  the  most  rapid  escape  of  C02.  Physical 
evidence  for  calcite  precipitation  exists  in  the  trav- 
ertine deposits  which  are  first  observed  immediate- 
ly above  the  waterfall  and  extend  for  at  least  1.0 
km  below  the  falls.  Net  calcite  precipitation  occurs 
at  all  times  of  the  year  but  is  greatest  during  low- 
flow  conditions  in  the  summer  and  early  fall.  (Au- 
thor's abstract) 
W89-01250 
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PHYTOPLANKTON  COMPOSITION  OF 
STAGNANT  AND  TIDAL  ECOSYSTEMS  IN 
RELATION  TO  SALINITY,  NUTRIENTS 
LIGHT  AND  TURBULENCE, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

J.  W.  Rijstenbil. 

Netherlands  Journal  of  Sea   Research  NJSRBA, 

Vol.  21,  No.  2,  p  113-123,  June  1987.  11  fig,  1  tab, 

48  ref. 

Descriptors:  *The  Netherlands,  *Deltas,  "Estu- 
aries, "Brackish  water,  "Lakes,  "Phytoplankton, 
Diatoms,  Flagellates,  Algae,  Chlorophyta,  Species 
distribution,  Salinity,  Nutrients,  Turbulent  flow, 
Light  intensity,  Eutrophication,  Ammonium,  Ni- 
trates, Nitrogen,  Seasonal  variation,  Saline  lakes, 


Stagnant  water,  Limnology,  Salinity,  Limiting  nu- 
trients. 

One  of  the  main  characteristics  of  the  Delta  area  in 
the  southwestern  Netherlands  is  the  wide  variety 
of  brackish  water  types.  Phytoplankton  develop- 
ments were  compared  in  a  small  mesohaline  and 
polyhaline  lake,  and  in  a  mesohaline  and  polyhaline 
part  of  an  open  estuary.  Salinity  differences  affect- 
ed phytoplankton  distribution.  This  was  most  evi- 
dent in  diatoms  of  marine  origin.  In  the  mesohaline 
waters  relatively  euryhaline  marine  species  of  dia- 
toms were  found:  Skeletonema  costatum  in  all 
water  types,  and  Actinocyclus  ehrenbergii  only  in 
the  estuary.  Thalassiosira  nordenskioldii  and  Dity- 
lum  brightwellii  showed  some  tolerance  to  a  meso- 
haline environment.  Detonula  delicatula  and  Rhi- 
zosolenia  delicatula  were  limited  to  the  polyhaline 
waters.  Both  the  relative  abundance  and  the  mean 
size  of  the  diatoms  increased  with  the  degree  of 
turbulence  in  the  systems,  which  was  low  (except 
in  the  early  spring)  in  the  lakes,  but  high  in  the 
tidal  system.  In  spring,  diatom  blooms  were  a 
regular  phenomenon  in  the  mesohaline  and  polyha- 
line lakes.  Ammonium  was  depleted  during  the 
diatom  blooms  in  spring.  Nitrate  was  depleted  by 
flagellates,  small  diatoms,  and  green  algae  in  the 
top  of  the  photic  zone  of  the  lakes.  As  a  result, 
nitrogen  was  limiting  phytoplankton  growth  in 
summer  and  in  autumn.  At  the  estuarine  locations 
large  diatoms  were  found  to  be  suspended  in  the 
completely  mixed  water  column.  (Author's  ab- 
stract) 
W  89-00001 


DISTRIBUTION,  DYNAMICS  AND  PRODUC- 
TIVITY OF  A  COLONIZING  (POLYDORA 
QUADRILOBATA)  AND  AN  ESTABLISHED  (P. 
LIGNI)  POLYDORID  POLYCHAETE  IN  LAKE 
GREVELINGEN:  AN  ENCLOSED  ESTUARY  IN 
THE  SW  NETHERLANDS, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 
(Netherlands). 

For  primary  bibliographic  entry  see  Field  2H 
W89-00002 


SUSPENDED  MATTER  AND  BOTTOM  DE- 
POSITS IN  THE  MAHURY  ESTUARINE 
SYSTEM  (FRENCH  GUIANA):  ENVIRONMEN- 
TAL CONSEQUENCES, 

Institut  de  Geologie  du  Bassin  d'Aquitaine,  Ta- 

lence  (France). 

For  primary  bibliographic  entry  see  Field  2J 

W89-00003 


AVAILABILITY  OF  PHOSPHORUS  SOURCES 
FOR  BLOOMS  OF  PHAEOCYSTIS  POUCHE- 
TII  (HAPTOPHYCEAE)  IN  THE  NORTH  SEA: 
IMPACT  OF  THE  RIVER  RHINE, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel 

M.  J.  W.  Veldhuis,  L.  A.  H.  Venekamp,  and  T. 

Ietswaart. 

Netherlands  Journal  of  Sea  Research   NJSRBA 

Vol.  21,  No.  3,  p  219-229,  September  1987.  9  fie,  2 

tab,  36  ref. 

Descriptors:  "Coastal  waters,  "North  Sea,  "Algal 
growth,  "Eutrophication,  "Phytoplankton,  "Phos- 
phorus, Phosphates,  Orthophosphates,  Enzymes, 
Alkaline  phosphatase,  Organic  compounds,  Rhine 
River,  Water  pollution  sources,  Nutrients,  Limit- 
ing nutrients,  Isotope  studies,  Radioactive  tracers, 
Aquatic  bacteria. 

The  distribution  and  uptake  of  various  phosphorus 
fractions  such  as  soluble  reactive  phosphorus 
(SRP),  enzymatically  hydrolyzable  phosphorus 
(EHP)  and  soluble  unhydrolzsable  phosphorus 
were  studied  in  coastal  waters  of  the  North  Sea 
with  special  emphasis  on  those  areas  inhabited  by 
dense  blooms  of  Phaeocystis  pouchetii.  A  compari- 
son was  made  between  the  uptake  rates  of  SRP 
and  the  capacity  of  the  phytoplankton  to  utilize  the 
EHP  fraction  as  a  phosphorus  source.  In  areas  not 
directly  influenced  by  the  discharge  of  the  River 
Rhine  the  phytoplankton  depleted  the  SRP  down 
to  the  detection  level  of  0.02  micromole/cu  dm, 
while  the  concentration  of  EHP  was  always 
higher.  Inorganic  phosphate  (SRP)  was  rapidly 
assimilated  by  the  microplankton  (algae  and  bacte- 
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ria)  as  measured  by  the  uptake  of  P32-orlhophos- 
phate.  Concurrently,  the  alkaline  phosphatase  ac- 
tivity (APA)  was  high  and  appeared  to  be  associat- 
ed mainly  with  the  phytoplankton.  Various  meas- 
urements indicated  that  the  plankton  was  P-limit- 
ed.  The  calculated  rate  of  enzymatic  hydrolysis  of 
EHP  was  highly  variable,  but  could  provide  the 
cells  with  orthophosphate  at  a  rate  comparable 
with  that  measured  for  the  direct  uptake  of  inor- 
ganic phosphate.  The  diversity  and  availability  of 
phosphate  sources  in  the  area  near  the  Rhine 
varied  strongly.  The  abundant  supply  of  phospho- 
rus by  the  river  to  the  coastal  waters  can  cause 
further  growth  of  the  phytoplankton.  unrestricted 
by  nutrient  limitation.  Here  it  seemed  that  EHP 
and  APA  played  only  an  insignificant  role.  The 
dominance  of  Phaeocystis  in  these  coastal  waters  is 
discussed  in  view  of  its  capacities  to  exploit  tran- 
sient phosphate  supply.  (Author's  abstract) 
W 89-00004 


EFFECTS  OF  RIVER  DISCHARGE  AND  VER- 
TICAL  CIRCULATION  ON  AQUATIC  PRI- 
MARY PRODUCTION  IN  A  TURBID  LOUISI- 
ANA (USA)  ESTUARY, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 
J.  M.  Randall,  and  J.  W.  Day. 
Netherlands  Journal  of  Sea   Research   NJSRBA, 
Vol.  21,  No.  3,  p  231-242,  September  1987.  4  fig,  4 
tab,  49  ref. 

Descriptors:  "Estuaries,  "Aquatic  productivity, 
"Primary  productivity,  "River  flow.  Water  circu- 
lation, Discharge,  Spatial  distribution.  Seasonal 
distribution,  Salinity,  Sampling,  "Turbidity,  Limit- 
ing nutrients,  Light  penetration,  Fourleague  Bay, 
Louisiana. 

Aquatic  primary  production  was  measured  in  sta- 
tionary and  moving  bottles  with  the  light/dark 
oxygen  method  at  2  sites  in  Fourleague  Bay,  a 
shallow,  turbid  estuary  on  the  central  Louisiana 
coast  receiving  flow  from  the  Atchafalaya  River. 
River  flow  strongly  influenced  spatial  and  seasonal 
patterns  of  production.  Annual  net  production  in- 
creased from  382.5  g  02  /sq  m  (1 19.5  g  C/sq  m)  at 
an  upper  bay  site  near  the  river  mouth  to  1015.7  g 
02/sq  m  (317.4  g  C/sq  m)  at  a  lower  bay  site 
distant  from  the  river.  Net  production  was  nega- 
tively correlated  with  seasonal  changes  in  river 
flow  at  both  sites.  Maximum  production  rates  oc- 
curred at  intermediate  salinities.  At  low  salinities, 
production  was  apparently  light-limited  because  of 
the  extreme  turbidity  of  the  river  water.  At  high 
salinities,  production  declined  despite  greater 
water  clarity,  apparently  due  to  nitrogen  limita- 
tion. At  the  upper  bay  areal  production  estimates 
from  moving  incubations  were  significantly  lower 
than  estimates  from  stationary  incubations,  but  no 
consistent  differences  were  found  at  the  lower  bay 
and  in  the  bay  as  a  whole.  This  is  the  first  report  of 
moving  incubations  yielding  significantly  lower  es- 
timates most  of  the  time.  The  productivity  differ- 
ences between  moving  incubations  and  stationary 
incubations  were  significantly  correlated  with  rela- 
tive light  penetration.  It  is  suggested  that  this  was 
because  of  at  least  two  distinct  time-dependent 
production-versus-irradiance  phenomena  whose  in- 
fluences varied  as  conditions  changed.  (Author's 
abstract) 
W89-00005 


CONTRIBUTION  OF  SPARTINA  ALTERNI- 
FLORA  TO  THE  PEDRA  DE  GUARATIBA  (RJ) 
SALT  MARSH  SEDIMENT  USING  CARBON-13 
AS  A  TRACER  (CONTRIBUICAO  DE  MATE- 
RIA ORGANICA  DE  SPARTINA  ALTERNI- 
FLORA  PARA  O  SEDIMENTO  DO  ALAGADO 
DE  PEDRA  DE  GUARATIBA  (RJ):  USO  DE  C13 
COMO  TRACADOR), 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 
Inst,  de  Biofisica. 

N.  R.  W.  lima,  L.  A.  Martinelli,  R.  L.  Victoria, 
and  A.  A.  Mozeto. 

Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  47, 
No.  4,  p  487-491,  November  1987.  2  fig,  2  tab,  22 
ref.  English  summary. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

Descriptors:  'Brazil.  'Salt  marshes,  'Sediments, 
•Decomposing  organic  matter,  'Decomposition, 
'Spartina,  Plant  tissues.  Organic  compounds, 
Carbon  radioisotopes.  Isotope  tracers.  Water 
depth.  Isotope  studies.  Pedra  de  Guaratiba. 

The  carbon- 13  isotopic  composition  (delta-carbon- 
13)  of  Spartina  alterniflora  and  of  the  sediment  at 
three  different  depths  were  determined  in  the 
Pedra  de  Guaratiba  salt  marsh  (Rio  de  Janeiro). 
Values  obtained  for  S.  alterniflora  ranged  between 
-13.0  and  -14.3  per  thousand.  Leaves,  stems,  rhi- 
zome dead  leaves  and  decomposing  tissues  were 
analyzed;  values  obtained  for  the  sediment  were  - 
19.3  (0-2  cm),  -19.5  (2-17  cm)  and  -24.4  per  thou- 
sand (17-32  cm),  clearly  indicating  the  contribution 
of  S.  alterniflora  to  the  organic  matter  in  the 
surface  layers.  Isotope  dilution  calculations 
showed  that  about  50%  of  the  organic  matter  in 
the  first  17  cm  of  the  sediment  is  derived  from  S. 
alterniflora.  (Author's  abstract) 
W89-00010 


PIPE  FLOW  IN  JAMES  BAY  COASTAL  WET- 
LANDS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2A. 
W 89-00047 


CORRELATIONS  BETWEEN  SALINITY  AND 
GROWTH  OF  THE  SEAGRASS  AMPHIBOLIS 
ANTARCTICA  (LABILL.)  SONDER  & 
ASCHERS.,  IN  SHARK  BAY,  WESTERN  AUS- 
TRALIA, USING  A  NEW  METHOD  FOR 
MEASURING  PRODUCTION  RATE, 
Western  Australia  Univ.,  Nedlands.  Dept.  of 
Botany. 
D.  I.  Walker. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  1,  p  13-26, 
October  1985.  12  fig,  1  tab,  16  ref. 

Descriptors:  'Bays,  'Data  acquisition,  'Aquatic 
productivity,  'Salinity,  'Plant  growth,  'Sea 
grasses,  Coastal  waters,  Amphibolis,  In  situ  tests, 
Tagging,  Leaves,  Biomass,  Hypersaline  waters, 
Shark  Bay,  Western  Australia. 

A  method  of  estimating  above-ground  productivity 
in  situ  of  the  seagrass  Amphibolis  antarctica  de- 
vised, using  tags  to  determine  rates  of  leaf  turnov- 
er. This  has  proved  an  effective  tool  in  establishing 
the  behavior  of  the  species  in  relation  to  the  gradi- 
ent of  increasing  salinity  which  is  present  in  Shark 
Bay.  No  seagrass  was  found  beyond  64  parts  per 
thousand,  but  measurement  of  production  and  bio- 
mass within  dense  patches  of  seagrass  at  different 
salinities  revealed  that  these  were  at  a  maximum  at 
a  salinity  of  42  parts  per  thousand,  decreasing  as 
the  salinity  increased  and  also  at  lower  oceanic 
concentrations.  Production  rates  ranged  from  2  to 
17  g  dry  weight/sq  m/day  with  biomass  from  600 
to  2000  g/sq  m,  thus  A.  antarctica  is  one  of  the 
more  productive  Australian  seagrass  species,  even 
in  the  hypersaline  conditions  of  Shark  Bay.  Despite 
the  obvious  correlation  between  above-ground 
production  and  salinity,  it  is  pointed  out  that  the 
results  are  not  taken  to  imply  causality.  (Author's 
abstract) 
W89-00102 


SEASONAL  ABUNDANCE  AND  DISTRIBU- 
TION OF  DRIFT  ALGAE  AND  SEAGRASSES 
IN  THE  MID-INDIAN  RIVER  LAGOON, 
FLORIDA, 

R.  W.  Virnstein,  and  P.  A.  Carbonara. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  1,  p  67-82, 

October  1985.  7  fig,  46  ref. 

Descriptors:  'Estuaries,  'Algae,  'Sea  grasses, 
'Seasonal  distribution,  'Population  density,  'La- 
goons, Benthic  flora,  Distribution  patterns,  Map- 
ping, Biomass,  Light  intensity.  Animal  populations, 
Nutrients,  Primary  productivity,  Halodule,  Syrin- 
godium,  Thalassia,  Gracilaria,  Indian  River,  Flori- 
da. 

Seagrasses  in  a  15-ha  area  on  Florida's  central  east 
coast  were  mapped.  Halodule  wrightii  dominated 
in  shallow  (<  0.4  m)  and  Syringodium  filiforme  in 


deeper  water  (>  0.5  m).  Thalassia  testudinum  oc- 
curred as  scattered  patches.  Areal  coverage  of 
monospecific  stands  of  the  three  major  seagrasses 
was:  Syringodium  35%,  Halodule  14%,  Thalassia 
6%,  and  bare  sand  21%.  Mixed  species  stands, 
mostly  Syringodium  with  Halodule,  covered  25% 
of  the  total  study  area.  Above-ground  seagrass 
biomass  was  maximum  in  early  summer  (June-July) 
and  minimum  in  late  winter  (February-March). 
Summer  maxima  ranged  from  60  g  dry  wt./sq  m 
for  Syringodium  to  about  300  g  dry  wt./sq  m  for 
Thalassia,  with  Halodule  intermediate  at  160  g  dry 
wt.  per  sq  m.  Because  distribution  of  unattached 
benthic  macroalgae  ('drift  algae'),  primarily  Graci- 
laria spp.,  was  highly  aggregated,  aggregations 
were  first  mapped,  followed  by  stratified  quadrat 
sampling  in  order  to  estimate  total  drift  algal  abun- 
dance. In  April  1982,  high-density  patches  cover- 
ing a  few  hectares  averaged  409  g  dry  wt./sq  m. 
Other  large  expanses  of  the  lagoon  had  similar 
accumulations  of  drift  algae;  densities  of  some  ac- 
cumulations exceeded  15,000  g  dry  wt./sq  m. 
Year-to-year  variability  of  seagrass  and  drift  algal 
abundance  was  high  and  may  be  related  to  vari- 
ations in  light  levels.  Drift  algae  harbor  high  densi- 
ties of  animals  and  at  times  may  be  quantitatively 
more  important  locally  than  seagrasses  in  terms  of 
habitat,  nutrient  dynamics  and  primary  production. 
(Author's  abstract) 
W  89-00 104 


NITROGEN  POOLS  AND  SOIL  CHARACTER- 
ISTICS OF  A  TEMPERATE  ESTUARINE  WET- 
LAND IN  EASTERN  AUSTRALIA, 

New  South  Wales  Inst,  of  Tech.,  Broadway  (Aus- 
tralia). School  of  Life  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00110 


EFFECT  OF  SEDIMENT  DEPTH  AND  SEDI- 
MENT TYPE  ON  THE  SURVIVAL  OF  VALLIS- 
NERIA  AMERICANA  MICHX  GROWN  FROM 
TUBERS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00114 


EFFECTS  OF  SEDIMENT  PROPERTIES  ON 
BENTHIC  PRIMARY  PRODUCTION  IN  THE 
COLUMBIA  RIVER  ESTUARY, 

Oregon  State  Univ.,   Corvallis.   Dept.  of  Botany 

and  Plant  Pathology. 

C.  D.  Mclntire,  and  M.  C.  Amspoker. 

Aquatic  Botany  AQBODS,  Vol.  24,  No.  3,  p  249- 

267,  June  1986.  7  fig,  5  tab,  38  ref. 

Descriptors:  'Estuaries,  'Sediments,  'Benthic 
flora,  'Primary  productivity,  'Aquatic  productivi- 
ty, 'Intertidal  areas,  Tidal  flats,  Diatoms,  Phyto- 
plankton,  Marsh  plants,  Regional  analysis.  Distri- 
bution patterns,  Columbia  River. 

Sediment  effects  on  production  were  investigated 
along  intertidal  transects.  On  the  tidal  flats,  benthic 
diatoms  were  the  most  abundant  plants,  while  ma- 
croalgae and  submergent  vascular  macrophytes 
were  relatively  rare.  At  five  intensive  study  sites, 
mean  rates  of  benthic  primary  production  varied 
between  5  mg  C/sq  m/h  at  Clatsop  Spit  and  84  mg 
C/sq  m/h  at  Youngs  Bay.  A  regional  analysis  of 
data  from  these  sites  and  from  31  less  intensively 
studied  survey  sites  indicated  that  Youngs  Bay  and 
Baker  Bay  were  more  productive  than  Grays  Bay, 
Cathlamet  Bay  and  the  tidal  flats  in  the  upper 
estuary  above  these  bays.  This  pattern  correspond- 
ed to  the  stability  and  particle-size  distribution  of 
the  sediment  in  these  areas.  Benthic  gross  primary 
production  for  the  total  estuarine  area  of  410  sq  km 
was  estimated  to  be  4895  t  C/yr  and  represents  a 
mean  rate  of  72  g  C/sq  m/yr.  Of  this  total  net 
primary  production  in  the  estuary,  benthic  plants 
accounted  for  about  7%,  while  phytoplankton  and 
emergent  vascular  plants  in  the  marshlands  con- 
tributed approximately  56%  and  37%,  respective- 
ly. Data  from  this  study  also  suggested  that  physi- 
cal processes  related  to  estuarine  circulation  can 
ultimately  determine  the  productivity  of  benthic 
plant  assemblages,  and  minimize  the  regulatory  and 
limiting  effects  of  temperature,  nutrient  supply  and 
consumption  by  benthic  animals.  (Author's  ab- 
stract) 


W89-00U5 


LOSS  OF  SEAGRASS  IN  COCKBURN  SOUND, 
WESTERN  AUSTRALIA:  II.  POSSIBLE 
CAUSES  OF  SEAGRASS  DECLINE, 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00116 


ROLE  OF  MARSH  PLANTS  IN  THE  TRANS- 
PORT OF  NUTRIENTS  AS  SHOWN  BY  A 
QUANTITATIVE  MODEL  FOR  THE  FRESH- 
WATER SECTION  OF  THE  ELBE  ESTUARY, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drobiologie  und  Fischereiwissenschaft. 

C.  W.  Heckman. 

Aquatic  Botany  AQBODS,  Vol.  25,  No.  2,  p  139- 

151,  September  1986.  3  fig,  2  tab,  21  ref. 

Descriptors:  'Estuaries,  'Wetlands,  'Marsh  plants, 
'Nutrients,  'Dikes,  Mathematical  models,  Storm 
tides,  Detritus,  Elbe  River,  Germany,  Leaching, 
Phosphorus. 

The  movement  of  nitrogen  and  phosphorus  com- 
pounds in  the  freshwater  section  of  the  Elbe  estu- 
ary and  its  adjacent  wetlands  was  investigated. 
Quantitative  estimates  indicate  that  littoral  macro- 
phytes, especially  Phragmites  australis,  Schoeno- 
plectus  lacustris,  and  S.  tabernaemontani,  are  re- 
sponsible for  mediating  the  removal  of  large  quan- 
tities of  these  nutrients  from  the  aquatic  system, 
where  they  are  undesirable,  to  inland  parts  of  the 
flood  plain,  where  they  provide  valuable  fertilizer 
for  terrestrial  plants,  including  cultivated  crops. 
The  transport  occurs  when  the  tides,  particularly 
the  winter  storm  tides,  carry  the  dead  emergent 
plant  material  inland.  Analyses  showed  that  this 
detritus  contains  quantities  of  N  and  P  comparable 
to  those  in  the  living  plant  tissues.  Recent  dike 
construction  has  reduced  the  area  of  tidal  marsh- 
land bordering  the  Elbe  and  inhibits  the  self-clens- 
ing  of  the  estuarine  water  and  tidal  flat  sediments. 
The  blockage  of  the  winter  storm  tides  has  resulted 
in  the  appearance  of  huge  piles  of  dead  plants  at 
the  bse  of  the  dike.  Before  dike  construction  almost 
all  of  this  natural  fertilizer  remained  for  inland  but 
now  it  is  likely  to  be  leached  back  into  the  estuary. 
(Shidler-PTT) 
W 89-00 120 


MODEL  OF  ZOSTERA  MARINA  L.  PHOTO- 
SYNTHESIS AND  GROWTH:  SIMULATED  EF- 
FECTS OF  SELECTED  PHYSICAL-CHEMICAL 
VARIABLES  AND  BIOLOGICAL  INTERAC- 
TIONS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
R.  L.  Wetzel,  and  H.  A.  Neckles. 
Aquatic  Botany  AQBODS.  Vol.  26,  No.  3/4,  p 
307-323,  December  1986.  4  fig,  2  tab,  40  ref. 

Descriptors:  'Marine  plants,  'Model  studies,  'Sea 
grasses,  'Eelgrass,  'Photosynthesis,  'Plant 
growth,  'Simulation  analysis,  Physicochemical 
properties,  Biological  properties,  Nonlinear  pro- 
gramming, Solar  radiation,  Temperature,  Epi- 
phytes, Chesapeake  Bay,  Virginia. 

A  computer  model  was  developed  to  simulate  pho- 
tosynthesis and  growth  of  eelgrass  (Zostera 
marina),  the  dominant  submerged  aquatic  macro- 
phyte  occurring  in  the  lower  Chesapeake  Bay.  The 
mathematical  structure  of  the  model  is  based  on 
theoretical  non-linear  functions  for  simulating  bio- 
logically-controlled processes  and  empirical  or  sta- 
tistical relationships  for  incorporating  physical- 
chemical  interactions  and  environmental  forcing 
functions.  Analyses  of  the  model  for  1-,  4-,  and  10- 
year  simulation  periods  indicate  that  submarine 
light  quantity  and  temperature  are  the  principal 
physical  factors  governing  eelgrass  photosynthesis 
and  growth  in  the  lower  bay.  Typical  in-situ  light 
and  temperature  conditions,  however,  constrain 
photosynthesis  and  therefore  plant  growth  to  less 
than  physiologically-capable  potentials.  Small 
changes  in  submarine  irradiance,  temperature,  or 
their  combined  interaction  result  in  decreased  plant 
productivity  and  eventual  loss  of  the  eelgrass  com- 
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nninity  Empirical  and  hypothetical  relationships  in 
the  model  of  epiphyte  colonization  and  growth 
and  epiphytic  grazing  indicate  that  eelgrass  growth 
and  long-term  survival  are  potentially  governed  by 
factors  that  control  and  limit  the  attached  epiphy- 
tic community.  Model  simulations  suggest  that  a 
principal  factor  is  the  interaction  between  epiphy- 
tic grazing  intensity  and  ambient  light  levels.  (Au- 
thor's abstract) 
W89-00130 


OUTWELLING  FROM  TROPICAL  TIDAL 
SALT  FLATS, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
P.  Ridd,  M.  W.  Sandstrom,  and  E.  Wolanski. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  26,  No.  3.  p  243-253,  March  1988.  4  fig,  1  tab, 
14  ref. 

Descriptors:  Tidal  flats,  *Salinity,  Salt  balance, 
•Salt  flats,  *Suspended  sediments,  *Nutrients, 
•Australia,  *Cycling  nutrients,  Norman  River  Es- 
tuary, Prawns,  Gulf  of  Carpentaria,  Trapping, 
Flushing,  Estuarine  environment,  Crustaceous, 
Tropical  regions,  Outwelling,  Estuaries. 

The  outwelling  of  salt  and  nutrients  from  the  tropi- 
cal tidal  salt  flats  to  the  Norman  River  estuary  in 
the  southern  region  of  the  Gulf  of  Carpentaria  in 
Australia  was  measured.  This  estuary  is  a  vital 
habitat  for  juvenile  banana  prawns.  The  study  was 
timed  to  coincide  with  the  spring  tides  of  mid- 
November  1985  and  the  first  tidal  inundation  of  the 
salt  flats  in  the  summer.  Occasional  tidal  inunda- 
tion of  the  salt  flats  during  summer  results  in 
stronger  tidal  currents  and  higher  turbidity  and 
suspended-sediment  concentrations  in  the  estuary. 
It  also  results  in  an  outwelling  of  salt  and  nutrients 
to  both  the  estuary  and  the  nearshore  waters  of  the 
Gulf.  Values  of  90  g  salt/sq  m,  1.0  mmole  silicate, 
and  0.03  mmole  orthophosphate/sq  m  per  tidal 
cycel  are  removed  by  outwelling.  The  ecological 
effects  of  this  outwelling  are  unknown,  but  may  be 
important  to  the  survival  of  juvenile  prawns  in  the 
Gulf  of  Carpentaria.  (Miller-PTT) 
W89-O0140 


FAUNAS  OF  LAND-LOCKED  LAGOONS: 
CHANCE  DIFFERENCES  AND  THE  PROB- 
LEMS OF  DISPERSAL, 

Cambridge  Univ.   (England).   Dept.   of  Zoology. 

R.  S.  K.  Barnes. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3 

Vol.  26,  No.  3,  p  309-318,  March  1988.  4  fig,  2  tab, 

34  ref.  Nature  Conservancy  Council  contract  HF/ 

3/11/37. 

Descriptors:  *Fauna,  *Lagoons,  *Species  diversity, 
•Brackish  water,  *Salinity,  *Coastal  water,  East 
Anglia,  England,  Colonization,  Coastal  lagoons, 
Water  birds,  Barriers,  Coastal  geomorphology,  Es- 
tuarine hydrology. 

The  species  richness  and  faunal  similarities  of  a 
series  of  24  land-locked,  brackish  coastal  lagoons  in 
East  Anglia,  England,  were  analyzed  for  potential 
causal  factors.  Variation  in  species  richness  cannot 
be  explained  by  such  parameters  as  hydrological 
regime,  substratum,  age  or  area.  Only  salinity  and 
isolation  have  significant  effects  although  they  ac- 
count for  less  than  20%  of  the  total  variation.  The 
two  faunal-similarity  tests  used  gave  different  re- 
sults, but  the  relatively  few  statistically  significant 
faunal  similarities  displayed  on  either  basis  are  not 
related  to  habitat  similarity  in  terms  of  hydrog- 
raphy, sediment  type,  area,  or  usage  by  coastal 
birds.  Only  salinity  consistently  exerted  a  signifi- 
cant effect,  although  geographical  proximity  and 
age  were  significant  on  one  of  the  two  tests.  Apart 
from  the  effect  of  salinity,  it  is  concluded  that  the 
depauperate  lagoonal  faunas  are  largely  chance 
assemblages  resulting  from  the  vagaries  of  coloni- 
zation patterns.  Dispersal  from  lagoon  to  lagoon 
probably  was  effected  mainly  during  periods  of 
coastal  seawater  flooding  but,  if  this  is  so,  the 
supply  of  colonists  has  now  been  cut  off  by  recent 
coastal  defense  works.  (Author's  abstract) 
W89-00141 


RESIDUAL  FLUXES  OF  WATER  IN  AN  ESTU- 
ARINE LAGOON, 


Basrah  Univ.  (Iraq).  Marine  Science  Centre 

B  M.  Al-Ramadhan. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  26,  No.  3,  p  319-330,  March  1988.  7  fig,  1  tab 

12  ref. 

Descriptors:  *Estuaries,  *Lagoons,  *Iraq,  *Khowr 
Al-Zubair,  *Tidal  basins,  *Tides,  Hydrologic 
budget,  *Water  circulation,  *Water  currents,  Ara- 
bian Gulf,  Iraq,  Seasonal  variation,  Tidal  cycles. 

Observations  of  currents  are  presented  for  three 
stations  in  Khowr  Al-Zubair  (south  Iraq).  The 
observations  were  made  over  a  complete  tidal 
cycle,  on  both  neap  and  spring  tides,  and  the  data 
analyzed  to  provide  estimates  of  the  residual  fluxes 
of  water.  Relative  to  the  depth-averaged  values, 
the  axial  residual  currents  showed  a  seaward  flow 
in  the  upper  layer,  and  landward  flow  in  the 
bottom  layer,  for  all  stations  in  the  wet  season.  The 
situation  was  reversed  (landward  flow  in  the  upper 
layer  and  seaward  flow  in  the  lower  layer  in  the 
dry  season  (no  freshwater  discharge).  (Author's 
abstract) 
W89-00142 


HEAT  BALANCE  OF  A  TIDAL  FLAT  AREA, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Meteorology. 

H.  F.  Vugts,  and  J.  T.  F.  Zimmerman. 

Netherlands  Journal   of  Sea  Research  NJSRBA 

Vol.  19,  No.  1,  p  1-14,  August  1985.  10  fig,  1  tab, 

14  ref. 

Descriptors:  *Tidal  flats,  *Heat  balance,  *Model 
studies,  *Water  temperature,  Net  radiation,  Predic- 
tion, Wadden  Sea,  Diffusivity,  Thermal  properties, 
The  Netherlands,  Tides,  Physical  properties,  Daily 
mean  water  temperature. 

The  results  of  a  heat  balance  investigation  of  tidal 
flats  in  the  western  part  of  the  Dutch  Wadden  Sea 
are  presented.  It  is  shown  that  the  heat  balance 
studies  of  tidal  flat  areas,  which  are  very  compli- 
cated due  to  the  tidal  cycle,  can  be  carried  out 
with  success.  Apparently,  bottom  properties  can  be 
derived  from  the  temperature  measurements  at  dif- 
ferent depths.  Thermal  diffusivity  (alpha)  was  es- 
tablished at  0.00000106  sq  m  per  sec.  The  albedo  of 
the  tidal  flat  was  0.14,  whereas  for  water  a  value  of 
0.06  can  be  used.  For  mean  daily  heat  balance 
calculations,  an  average  albedo  value  of  0.10 
should  be  used.  The  net  radiation  can  be  estimated 
with  reasonable  accuracy  from  simple  weather 
data  from  nearby  coastal  stations.  Then  it  is  shown 
that  the  daily  heat  balance  interacts  with  the  tidal 
cycle  resulting  in  a  15-day  periodicity  in  the  water 
temperature  as  well  as  the  bottom  temperature. 
Further,  it  is  demonstrated  that  with  a  simple 
model  and  some  measured  'bulk'  parameters,  it  is 
possible  to  predict  daily  mean  water  temperatures 
during  the  whole  measuring  period  from  simple 
weather  data  measured  at  a  nearby  coastal  station. 
(Author's  abstract) 
W89-00148 


RIVER  EMS:  PROCESSES  AFFECTING  THE 
BEHAVIOUR  OF  METALS  AND  ORGANOCH- 
LORINES  DURING  ESTUARINE  MIXING, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-00 149 


MONITORING  OF  MERCURY  POLLUTION 
IN  DUTCH  COASTAL  WATERS  BY  MEANS  OF 
THE  TELEOSTEAN  FISH  ZOARCES  VIVI- 
PARUS, 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div.  of 

Tidal  Waters. 

For  primary  bibliographic  entry  see  Field  SC. 

W89-00150 


DREDGING     ACTIVITIES    IN    THE    DUTCH 

WADDEN      SEA:      EFFECTS      ON      MACRO- 

BENTHIC  INFAUNA, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 

H.  W.  Van  Der  Veer,  M.  J.  N.  Bergman,  and  J.  J 

Beukema. 

Netherlands  Journal  of  Sea   Research   NJSRBA. 


Estuaries — Group  2L 

Vol.  19,  No.  2,  p  183-190,  November  1985.  2  fie,  3 
tab,  29  ref. 

Descriptors:  *Wadden  Sea,  *Dredging,  "Benthos, 
•Tidal  flats,  *Environmental  effects,  *Estuarine 
environment,  *Sand,  Sediments,  Macroinverte- 
brates.  Water  currents,  Colonization. 

Effects  of  dredging  on  macrobenthic  infauna  were 
studied  at  several  sites  and  water  depths  in  the 
estuarine  Dutch  Wadden  Sea.  Dredging  in  tidal 
flats  areas  was  found  to  have  long-lasting  effects: 
(1)  filling-in  rates  in  such  areas  were  extremely 
slow,  (2)  sediment  composition  was  altered  dra- 
matically, and  (3)  recovery  of  benthos  was  virtual- 
ly absent  during  the  long  period  of  filling-in.  Such 
pits  on  tidal  flats  persisted  for  more  than  15  years. 
In  subtidal  areas,  recovery  of  bottom  structure  as 
well  as  the  inhabiting  infaunal  benthos  proceeded 
rapidly  although  the  original  situation  may  be  ex- 
pected to  return.  In  tidal  channels  with  strong 
currents,  both  filling-in  and  recolonization  took 
only  about  1  to  3  years.  In  some  subtidal  areas  with 
low  tidal  stream  velocities,  such  as  tidal  water- 
sheds, recovery  took  from  5  to  10  years.  (Author's 
abstract) 
W89-00151 


NUTRIENT  DYNAMICS  IN  CUMBERLAND 
BASIN  -  CHIGNECTO  BAY,  A  TURBID  MA- 
CROTIDAL  ESTUARY  IN  THE  BAY  OF 
FUNDY,  CANADA, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

P.  D.  Keizer,  and  D.  C.  Gordon. 

Netherlands  Journal  of  Sea  Research   NJSRBA 

Vol.  19,  No.  3/4,  p  193-205,  December  1985.  8  fig, 

7  tab,  41  ref. 

Descriptors:  *Bay  of  Fundy,  *Cumberland  Basin, 
•Chignecto  Bay,  *Estuaries,  *Bays,  'Cycling  nu- 
trients, 'Suspended  sediments,  Tides,  Nutrients, 
Basins,  Canada. 

An  extensive  ecological  study  of  the  Bay  of  Fundy 
has  been  conducted  over  the  last  five  years.  The 
concentrations  of  nutrients  was  measured  in  nu- 
merous compartments  of  this  ecosystem  on  differ- 
ent scales  of  time  and  space.  While  nutrient  con- 
centrations in  the  water  column  never  approached 
limiting  values,  concentrations  were  a  complex 
function  of  numerous  physical  and  environmental 
factors.  The  effects  of  high  concentrations  of  sus- 
pended sediments  and  the  high  energy  input  from 
the  large  tidal  range  on  the  dynamics  of  nutrients 
in  this  estuary  are  discussed  in  detail  in  an  attempt 
to  evaluate  sources  and  sinks  of  nutrients  in  the 
estuary.  Due  to  the  lack  of  information  on  residual 
water  fluxes,  estimations  of  the  magnitude  and 
direction  of  nutrient  fluxes  in  the  estuary  are  only 
qualitative.  (Author's  abstract) 
W89-00152 


EVALUATION  OF  SEASONAL  NUTRIENT  DY- 
NAMICS IN  THE  OOSTERSCHELDE  (SW 
NETHERLANDS), 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

L.  A.  Van  Geldermalsen. 

Netherlands  Journal  of  Sea   Research  NJSRBA, 

Vol.  19,  No.  3/4,  p  207-216,  December  1985.  7  fig. 

1  tab,  27  ref. 

Descriptors:  *Oosterschelde  estuary,  *The  Nether- 
lands, *Estuarine  environment,  *Cycling  nutrients, 
•Seasonal  variation,  *Nitrogen  compounds,  •Or- 
ganic matter,  Silica,  hosphorus,  North  Sea.  Estu- 
aries, Nutrients,  Sediment. 

A  large  set  of  data  obtained  from  several  monitor- 
ing programs  covering  more  than  3  years  in  the 
Oosterschelde  Estuary  (The  Netherlands)  were 
used  to  evaluate  seasonal  trends  in  dissolved  nutri- 
tive compounds.  The  deviations  from  conservative 
behavior  were  calculated.  It  is  concluded  that  spe- 
cific estuarine  processes  control  the  distributions  of 
nitrogen  compounds  within  the  estuary  and  that 
these  processes  are  depend  largely  on  the  input  of 
organic  material  from  the  sea.  Levels  of  silica  are 
almost  completely  governed  by  fresh  water  dis- 
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charges  throughout  the  year,  except  for  the 
Keeten-Krammer  area  in  spring.  Phosphorus  con- 
centrations are  steady  throughout  the  year  with 
minor  influences  of  exchange  with  sediment  in 
spring  and  summer  and  an  influence  of  the  North 
Sea  in  spring.  (Author's  abstract) 
W89-00153 


NITRITE   AND   AMMONIA   IN   THE  TAMAR 
ESTUARY, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England) 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00154 


NITROGEN  BUDGET  OF  THE  SCHELDT  HY- 
DROGRAPHICAL  BASIN, 

Universite  Libre  de  Bruxelles  (Belgium).  Lab.  d'O- 

ceanographie. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00155 


COMPARISON  OF  NUTRIENTS  IN  THE  IN- 
TERSTITIAL WATER  OF  REDUCING  (TAMAR 
ESTUARY)  AND  OXIC  (CARMARTHEN  BAY) 
COASTAL  SEDIMENTS, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

P.  G.  Watson,  P.  E.  Frickers,  and  C.  M. 

Goodchild. 

Netherlands  Journal  of  Sea  Research   NJSRBA, 

Vol.  19,  No.  3/4,  p  231-239,  December  1985.  5  fig, 

32  ref. 

Descriptors:  *Estuaries,  *Bays,  *England,  *Tamar 
Estuary,  "Carmarthen  Bay,  *  Interstitial  water, 
♦Seasonal  variation,  Silicate,  Nitrates,  Nitrites, 
•Ammonia,  Orthophosphate,  Spatial  distribution, 
Temporal  distribution,  Ferrous  iron,  England, 
Bristol  Channel,  Sediments,  Oxidation-reduction 
potential. 

Temporal  and  spatial  variations  in  the  interstitial 
water  concentration  gradients  of  ammonia,  ortho- 
phosphate,  nitrate,  nitrite,  silicate  and  ferrous  iron 
were  determined  in  the  anoxic  silts  of  the  Tamar 
Estuary,  SW  England  and  in  the  more  oxic,  sandy 
sediments  of  Carmarthen  Bay  in  the  Bristol  Chan- 
nel. A  comparison  of  these  results,  together  with 
determinations  of  sediment  redox  potential  and 
particulate  carbon  and  nitrogen,  is  made  to  de- 
scribe a  broader  perspective  than  can  be  identified 
in  either  zone  individually.  The  overall  comparison 
shows:  (1)  a  closer  correlation  between  interstitial 
water  components  and  dissolved  organic  carbon, 
(2)  seasonal  variability  in  interstitial  water  silicate 
and  phosphate  indicative  of  different  source  mate- 
rials and  of  competing  processes  of  production  and 
control,  and  (3)  the  variable  influence  on  intersti- 
tial water  profiles  of  regular  and  periodic  sediment 
disturbance.  (Author's  abstract) 
W89-00156 


MODELLING  RESEARCH  ON  THE  PRODUC- 
TION CYCLE  OF  PHYTOPLANKTON  IN  THE 
SOUTHERN  BIGHT  OF  THE  NORTH  SEA  IN 
RELATION  TO  RIVERBORNE  NUTRIENT 
LOADS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee.  Texel. 
H.  G.  Fransz,  and  J.  H.  G.  Verhagen. 
Netherlands  Journal   of  Sea   Research   NJSRBA, 
Vol.  19,  No.  3/4,  p  241-250,  December  1985.  8  fig, 
4  tab,  43  ref. 

Descriptors:  ♦Phytoplankton,  *North  Sea,  ♦Pri- 
mary productivity,  ♦Eutrophication,  ♦Water  pollu- 
tion effects,  'Coastal  waters,  *Seawater,  ♦Nutri- 
ents, Nitrogen,  Phosphorous,  Biomass,  Water  pol- 
lution, Silica,  Diatoma,  Flagellates,  Mathematical 
models,  Nitrogen  cycle. 

A  mathematical  model  was  used  to  simulate  the 
seasonal  variation  in  diatom  and  other  phytoplank- 
ton carbon,  and  the  nutrients  P,  N  and  Si,  in  7  area 
compartments  at  different  distances  from  the 
Dutch  coast  for  nutrient  load  conditions  of  1980 
and  1930.  For  this  area  and  period  the  main  results 
suggest  that:  (1)  within  30  km  from  the  coast,  the 
biomass  of  flagellates  increased  by  a  factor  of  2  to 


4,  causing  an  important  shift  in  species  composi- 
tion; (2)  the  nutrient  load  of  water  crossing  the 
southern  border  and  the  river  discharge  are  of 
equal  importance  for  the  water  quality;  (3)  within 
16  km  from  the  coast,  the  algal  biomass  is  limited 
by  dispersal  exchange  with  more  offshore  waters 
rather  than  by  nutrient  depletion;  (4)  beyond  16  km 
from  the  coast,  diatoms  are  limited  during  summer 
by  Si;  other  phytoplankton  by  P  depletion;  and  (5) 
the  primary  production  doubled  at  most,  increas- 
ing the  production  of  the  southern  North  Sea  by 
17%.  (Miller-PTT) 
W89-00157 


SEASONAL  VARIATIONS  AND  SPATIAL 
GRADIENTS  OF  NITROGENOUS  NUTRIENTS 
IN  WATERS  OF  SOUTHEASTERN  VANCOU- 
VER ISLAND,  BRITISH  COLUMBIA, 
CANADA. 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

L.  A.  Hobson. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  19,  No.  3/4,  p  251-256,  December  1985.  3  fig, 
17  ref. 

Descriptors:  *Seasonal  variation,  *Nutrients,  ♦Ni- 
trogen compounds,  •Saanich  Inlet,  Canada,  Inor- 
ganic compounds,  Phytoplankton.  Fjords,  Advec- 
tion,  Spatial  distribution,  British  Columbia,  Van- 
couver Island,  Diffusion,  Phytoplankton,  Primary 
productivity,  Model  studies,  Hydrologic  models, 
Tides,  Waves,  Wind. 

The  study  was  conducted  to  begin  testing  the 
hypothesis  that  supplies  of  inorganic  nitrogen  are 
adequate  to  support  rates  of  phytoplankton  pro- 
duction observed  in  Saanich  Inlet,  a  fjord  in  Van- 
couver Island,  British  Columbia,  Canada.  To  test 
this  hypothesis,  rates  of  nitrogen  transport  into  and 
within  the  euphotic  zone  by  advection  and  diffu- 
sion are  needed.  Computation  of  these  rates  re- 
quires knowledge  of  spatial  gradients,  which  were 
determined  from  spatial  distributions  of  N03-N, 
N02-N,  and  NH4-N  measured  during  the  spring, 
summer  and  fall  months  of  1977,  1983,  and  1984  in 
water  of  the  southeastern  coast  of  Vancouver 
Island.  Of  the  nitrogenous  nutrients,  vertical  gradi- 
ents of  N03-N  were  largest,  usually  exceeding  0.75 
microM  per  m  in  the  upper  10  m  of  the  water 
column  during  late  spring  and  summer  months. 
During  these  same  months,  horizontal  gradients 
were  small,  varying  between  1.5  and  2.0  microM 
per  km.  A  model  was  used  to  estimate  the  relative 
importance  of  horizontal  and  vertical  diffusion  to 
nutrient  supply  in  the  euphotic  zone  and  results 
indicated  that  vertical  diffusion  would  dominate. 
Thus,  it  is  likely  that  vertical  advection  and  diffu- 
sion driven  by  winds,  internal  waves  and  tidal 
currents  were  important  sources  of  nutrients  to 
phytoplankton  in  Saanich  Inlet  during  late  spring 
and  summer  months.  (Author's  abstract) 
W89-00158 


ROLE  OF  SEWAGE  EFFLUENT  IN  THE  AC- 
CUMULATION OF  MACROALGAL  MATS  ON 
INTERTIDAL  MUDFLATS  IN  TWO  BASINS  IN 
SOUTHERN  ENGLAND, 

Southern  Water  Authority,  Otterbourne  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00159 


USE  OF  PLANT  MICRO-NUTRIENT  AND 
CHLOROPHYLL  RECORDS  AS  INDICES  OF 
EUTROPHICATION  IN  INSHORE  WATERS, 

University  Coll.  of  North  Wales,  Menai   Bridge. 

Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00160 

EXAMINATION  OF  THE  CONNECTION  BE- 
TWEEN THE  PATCHINESS  OF  BENTHIC  NU- 
TRIENT EFFLUX  AND  EPIPHYTOBENTHOS 
PATCHINESS  ON  INTERTIDAL  FLATS, 

Oldenburg  Univ.  (Germany,  F.R.).  Fachbereich  7  - 

Biologic 

T.  Hopner,  and  K.  Wonneberger. 

Netherlands  Journal   of  Sea  Research   NJSRBA, 


Vol.  19,  No.  3/4,  p  277-285,  December  1985.  10 
fig,  27  ref. 

Descriptors:  ♦Benthos,  ♦Nutrients,  ♦Tidal  flats, 
♦Diatoms,  ♦Spatial  distributions,  Ammonia,  Phos- 
phate, Nitrogen,  Sediment-water  interfaces,  Pat- 
chiness.  Algal  growth. 

Intertidal  epiphytobenthos  activity  (expressed  in 
mmole  oxygen  evolution  per  sq  m  h)  and  nutrient 
efflux  out  of  the  sediment  (computed  from  pore 
water  nutrient  concentration  profiles  and  expressed 
in  micromole  per  sq  m  h)  were  studied  at  the  same 
places.  Increased  ammonia  or  phosphate  efflux 
stimulated  epiphytobenthos  activity,  and  an  opti- 
mum of  epiphytobenthos  activity  was  observed 
when  the  molar  N:P  ratio  in  the  efflux  agreed  with 
the  N:P  ratio  in  diatom  biomass.  It  is  concluded 
that  epiphytobenthos  patchiness  depends  on  the 
spatial  distribution  of  nutrient  efflux  and  on  the 
N:P  ratio  in  the  efflux.  The  conditions  of  nutrient 
efflux  were  further  studied  by  fertilizing  the  sedi- 
ment with  urea  and  phosphate.  Phosphate  could  be 
traced  in  the  pore  water  over  two  months;  ammo- 
nia over  more  than  two  months.  The  formation  of 
a  diatom  bed  at  the  fertilized  area  was  observed 
once,  but  efforts  to  reproduce  it  failed  indicating 
the  importance  of  other  growth-determining  con- 
ditions. Nutrient  efflux  was  prevented  by  a  plastic 
foil  to  simulate  a  possible  efflux  inhibition  by 
diatom  mats.  Concentrations  below  the  foil  were 
examined  and  compared  with  results  from  an  un- 
treated area.  An  increase  of  nutrient  concentrations 
in  the  pore  water  was  observed.  (Author's  ab- 
stract) 
W89-00161 


PRELIMINARY  STUDY  ON  THE  MIGRATION 
AND  TRANSFORMATION  OF  HEAVY 
METALS  IN  THE  SEWAGE-SEAWATER 
MIXING  ZONE  OF  JINZHOU  BAY,  (IN  CHI- 
NESE), 

Institute  of  Marine  Environmental  Protection, 
Dalian  (China). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00199 


CHEMICAL  BEHAVIOR  OF  METAL  ELE- 
MENTS IN  THE  SEDIMENTS  IN  THE  HAN- 
JIANG  RIVER  ESTUARY  AND  SHANTOU 
PORT,  (IN  CHINESE), 

Academia     Sinica,     Guangzhou     (China).     South 

China  Sea  Inst,  of  Oceanology. 

L.  Zhiqing,  Z.  Jianlu,  and  L.  Ziqiang. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  2, 

p  201-204,  March  1988.  2  fig,  1  tab,  7  ref.  English 

summary. 

Descriptors:  ♦China,  ♦Hanjiang  Estuary,  ♦Shantou 
Port,  ♦Trace  metals,  ♦Estuaries,  ♦Sediments, 
Copper,  Lead,  Iron,  Manganese,  Aluminum,  Sili- 
con, Barium,  Beryllium,  Chromium,  Zinc,  Carbon- 
ates, Organic  compounds,  Inorganic  compounds, 
Oxides,  Metal  complexes. 

The  chemical  forms  of  10  elements  (Cu,  Pb,  Fe, 
Mn,  Al,  Si,  Ba,  Be  and  Cr)  in  the  Hanjiang  River 
Estuary  and  Shantou  Port  were  studied  using  the 
sequential  extraction  procedure.  The  chemical 
forms  were:  exchangeable,  carbonate  bound,  Fe- 
Mn  oxides  bound,  the  organic  and  the  residual 
form.  Al,  Si,  Cr,  and  Ba  remained  mainly  in  the 
residual  form  in  the  sediments  (about  90%);  Cu 
also  remained  in  the  residual  form  in  relatively  less 
percentage  (>70%);  Fe  remained  in  Fe-Mn  oxides 
and  the  residual  form  (>90%).  The  distributions  of 
Mn,  Pb,  Be,  and  Zn  were  irregular.  (Author's 
abstract) 
W89-00202 


DISTRIBUTION  OF  AGGLUTINATED  FO- 
RAMINIFERA  IN  BOTTOM  SEDIMENTS  OF 
THE  ZHUJIANG  RIVER  ESTUARY,  (IN  CHI- 
NESE), 

Beijing  Univ.  (China). 
L.  Shuluan. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  2, 
p  187-196,  March  1988.  7  fig,  2  tab,  26  ref.  English 
summary. 


68 


WATER  CYCLE— Field  2 


Descriptors:  'Zhujiang  Estuary,  "China,  ♦Estu- 
aries, *Foraminifera,  'Sediments,  Species  composi- 
tion, Vertical  distribution,  Water  depth,  Salinity, 
Hydrogen  ion  concentration.  Water  temperature. 
Bottom  sediments. 

The  distribution  of  28  species  of  agglutinated  Fo- 
raminifera  belonging  to  14  genera  is  discussed 
According  to  their  depth  distribution,  two  major 
assemblages  are  recognized:  Ammobaculites  for- 
mosensis-Haplophragmoides  canadensis  assem- 
blage occurring  in  the  river  estuary  (the  inner  part 
of  the  island)  with  water  depth  <  10  m  amd  Texu- 
laria  foliacea-Bigenerina  nodosaria  assemblage  in- 
habiting the  outer  part  of  the  island  with  water 
depth  of  10-30  m.  The  relationships  between  the 
distribution  pattern  of  agglutinated  Foraminifera 
and  the  environmental  factors,  e.g.  water  depth, 
salinity,  temperature,  pH,  and  the  bottom  sedi- 
ments are  discussed.  (Author's  abstract) 
W89-00203 


NUTRIENT  LEVELS  AND  THE  DEVELOP- 
MENT OF  DIATOM  AND  BLUE-GREEN 
BLOOMS  IN  A  SHALLOW  AUSTRALIAN  ES- 
TUARY, 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00211 


EFFECT  OF  LIGHT  REGIME  UPON  GROWTH 
RATE  AND  CHEMICAL  COMPOSITION  OF  A 
CLONE  OF  SKELETONEMA  COSTATUM 
FROM  THE  TRONDHEIMSFJORD,  NORWAY, 

Trondheim  Univ.  (Norway).  Biological  Station. 
E.  Sakshaug,  and  K.  Andersen. 
Journal  of  Plankton  Research  JPLRD9,  Vol  8 
No.  4,  p  619-637,  July  1986.  8  fig,  2  tab,  57  ref. 
Norwegian  Research  Council  for  Science  and  the 
Humanities  Grant  D. 5573-004. 

Descriptors:         'Trondheimsfjord,  'Norway, 

♦Fjords,  'Growth  rate,  *Skeletonema,  *Light  in- 
tensity, 'Photosynthesis,  'Cycling  nutrients,  Tissue 
analysis,  Mathematical  studies.  Mathematical  equa- 
tions, Organic  carbon,  Microorganisms,  Microbio- 
logical studies,  Eutrophication,  Rivers,  Plant  phys- 
iology, Adaptation,  Chlorophyll,  Nitrogen,  Aden- 
osine triphosphate.  Primary  productivity. 

Nutrient-saturated  cultures  of  Skeletonema  costa- 
tum  were  grown  at  15  C  and  42  combinations  of 
photon  flux  density  (PFD)  and  daylength.  The 
growth  rate  increased  with  the  daylength  and 
PFD  up  to  460-630  microE/sq  m/sec  (maximum 
2.5  doublings/day).  At  2000  microE/sq  m/sec  the 
growth  rate  was  reduced  by  45%.  The  chlorophyll 
(chl)  content  of  the  cells  and  the  rate  of  production 
of  carbon  per  unit  chlorophyll  and  ambient  light 
increased  for  declining  light  regimes  as  did  cellular 
nitrogen  and  carbon.  The  N/C  ratio,  cellular  phos- 
phorus and  ratios  between  in  vivo  fluorescence, 
with  and  without  3-(3,4-dichlorophenyl)-l,l-di- 
methylurea,  and  chlorophyll  varied  negligibly.  The 
ATP/C  ration  was  linearly  related  to  the  growth 
rate.  The  results  were  described  mathematically. 
The  chl/C  ratio  was  low  both  in  strong  light  and 
in  marginally  low  light,  corresponding  to  low  cel- 
lular chlorophyll  and  high  cellular  carbon,  respec- 
tively. The  observed  increase  in  cellular  nitrogen 
and  carbon  at  shade  adaptation  probably  represent 
an  increase  in  the  size  of  internal  stores  of  organic 
nitrogen  and  may  imply  that  Skeletonema  cells 
become  enriched  with  organic  nitrogen  when  stay- 
ing in  nitrate-rich  subsurface  layers,  e.g.  in  or 
below  a  nutricline.  However,  close  to  zero  growth 
in  marginal  light  the  cells  become  greatly  enriched 
with  respect  to  every  measured  factor.  Such  cells 
may  be  physiologically  resting  stages  which  may 
ensure  survival  during  dark  periods  promote  rapid 
development  during  the  initial  phase  of  blooms. 
Cultures  and  natural  blooms  of  Skeletonema  in  the 
I  rondheimsfjord  exhibit  very  similar  patterns  of 
variation.  (Author's  abstract) 
W89-O0212 


NOUS  NUTRIENT  POOLS,  AND  ESTIMATES 
OF  ECOSYSTEM  REMINERALIZATION, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

M.  J.  Furnas,  T.  J.  Smayda,  and  E.  A.  Deason. 

Journal  of  Plankton   Research  JPLRD9,   Vol.   8. 

No.  4,  p  755-769,  July   1986.  6  fig,  3  tab,  54  ref 

NSF  Grant  OCE  76-22653. 

Descriptors:  'Nitrogen,  'Narragansett  Bay, 
'Coastal  waters,  'Phytoplankton,  'Rhode  Island, 
'Population  dynamics,  'Cycling  nutrients,  'Bioac- 
cumulation,  'Mineralization,  Field  tests.  Limiting 
nutrients,  Bays,  Zooplankton,  Aquatic  habitats. 
Aquatic  animals. 

Phytoplankton  nitrogen  demand  in  lower  Narra- 
gansett Bay,  Rhode  Island,  measured  during  the 
winter-spring  of  1977-78  and  summers  of  1978  and 
1979,  is  compared  with  estimates  of  zooplankton 
and  the  benthic  nitrogen  remineralization  drawn 
from  the  results  of  experimental  field  studies. 
Measured  uptake  rates  would  generally  lead  to  the 
depletion  of  available  nitrogenous  nutrient  stocks 
within  hours,  and  usually  exceeded  estimates  of 
benthic  plus  zooplankton  remineralization.  Addi- 
tional estimates  of  nitrogen  inputs  from  sewage  and 
riverine  sources  appear  insufficient  to  make  up  the 
difference.  The  discrepancy  lends  support  to  the 
paradigm  that  water  column  remineralization  by 
microheterotrophs  may  supply  much,  if  not  most, 
of  the  nitrogen  needs  of  coastal  phytoplankton. 
(Author's  abstract) 
W89-00215 


S!LR«2£EN  DYNAMICS  IN  LOWER  NARRA- 
f.^TT  BAY:  II.  PHYTOPLANKTON 
UPTAKE,  DEPLETION  RATES  OF  NITROGE- 


TIDAL  TRANSPORT  OF  PLANKTONIC  COPE 
PODS  ACROSS  THE  SILL  OF  A  BRITISH  CO- 
LUMBIA FJORD, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

A.  G.  Lewis,  and  A.  C.  Thomas. 

Journal  of  Plankton  Research  JPLRD9,  Vol    8 

No.  6,  p  1079-1089,  November  1986.  1  fig,  2  tab,  24 

ref. 

Descriptors:  'Estuaries,  'Tidal  effects,  'Copepods, 
'Fjords,  'Zooplankton,  'Water  currents,  Species 
composition.  Seasonal  variation.  Aquatic  habitats, 
Aquatic  animals,  Microorganisms,  Transport! 
Indian  Arm  Fjord,  British  Columbia,  Sills,  Animal 
behavior,  Vertical  distribution. 

Estimates  of  plankton  transport  into  and  out  of 
semi-enclosed  bodies  of  water  could  be  of  value  in 
long-term  ecological  monitoring.  The  study  re- 
ported here  examined  the  problems  associated  with 
the  estimates  of  tidal  transport  of  four  species  of 
planktonic  copepods  across  the  sill  of  a  Indian 
Arm  Fjord,  British  Columbia.  Transport  was  esti- 
mated by  applying  calculated  tidal  volume  ex- 
change to  plankton  field  data  collected  over  a  13- 
month  period.  Hydrographic  data  during  the 
period  indicated  that  tidal  exchange  was  the  domi- 
nant mechanism  for  the  transport  of  water.  Differ- 
ences in  depth  distribution  and  behavior  resulted  in 
a  species-specific  effect  of  tidal  exchange.  The  diel 
vertical  migration  of  Metridia  lucens  and  the  onto- 
genetic migration  of  Eucalanus  bungi  resulted  in 
transport  only  during  those  periods  when  orga- 
nisms were  present  in  water  near  or  above  sill 
depth.  Corycaeus  anglicus  was  present  above  sill 
depth  at  all  times  and  transport  occurred  through- 
out the  study  period.  Euchaeta  japonica,  although 
present  in  water  above  sill  depth  throughout  the 
year,  was  transported  across  the  sill  only  during 
the  winter  months.  Transport  estimates  could  be 
related  to  estimates  of  fjord  concentrations  for  C. 
anglicus  and  E.  bungii'.  For  M.  lucens  and  E. 
japonica,  it  is  suggested  that  natality  and  mortality 
within  the  inlet  was  sufficient  to  mask  the  effect  of 
tidal  transport  on  the  species  concentration.  (Au- 
thor's abstract) 
W89-00221 


ROTIFERS  OF  WARRI  RIVER,  NIGERIA, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H 
W89-00222 


Estuaries — Group  2L 

TINTINNIDS  AND  OTHER  MICROZOO- 
PLANKTON  -  SEASONAL  DISTRIBUTIONS 
AND  RELATIONSHIPS  TO  RESOURCES  AND 
HYDROGRAPHY  IN  A  MAINE  ESTUARY, 

Maine  Univ.,  Orono.  Dept.  of  Zoology. 

R.  W.  Sanders. 

Journal  of  Plankton   Research  JPLRD9,   Vol.  9, 

No.  1,  p  65-77,  January  1987.  3  fig,  4  tab,  43  ref 

NSF  Grant  ISP-801 1448. 

Descriptors:  'Tintinnids,  'Estuaries,  'Population 
dynamics,  'Zooplankton,  'Seasonal  distribution. 
Temporal  distribution,  Biomass,  Microorganisms, 
Rivers,  Species  composition,  Damariscotta  River 
Estuary,   Maine,  Chlorophyll,   Pigments,   Ciliates. 

Species  composition  and  abundance  of  tintinnids 
and  other  microzooplankton  were  studied  in  the 
Damariscotta  River  estuary,  Maine,  USA  during 
the  period  March  1981  to  May  1982.  Peak  tintinnid 
abundances  occurred  during  spring  and  summer 
and  exceeded  7,000/L.  Spearman  rank  correlation 
coefficients  indicated  that  temperature,  nanoplank- 
ton  chlorophyll  and  pheopigments  passing  a  20 
micron  filter  were  important  factors  correlating 
with  total  tintinnid  density.  Species  composition  of 
tintinnids  changed  seasonally  and  was  similar  in 
the  spring  of  both  years.  Non-loricate  ciliates  were 
also  most  abundant  in  the  spring,  reaching  peak 
densities  of  45,000/L  in  April  1982.  Rotifers  were 
most  common  up  estuary  in  the  spring.  (Author's 
abstract) 
W89-00223 


CLOUDS,  DEEP  CHLOROPHYLL  MAXIMA 
AND  THE  NUTRIENT  SUPPLY  TO  THE 
MIXED  LAYER  OF  STRATIFIED  WATER 
BODIES, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

K.  Banse. 

Journal  of  Plankton  Research  JPLRD9,  Vol  9 
No.  5,  p  1031-1036,  September  1987.  1  tab,  23  ref 
NASA  Grant  NAWG-1007. 

Descriptors:  'Clouds  cover,  'Chlorophyll,  'Limit- 
ing nutrients,  'Cycling  nutrients,  'Density  stratifi- 
cation, 'Photosynthesis,  'Seasonal  variation,  'Pri- 
mary productivity,  Aquatic  habitats,  Aquatic 
plants,  Shading,  Light  intensity,  Pyconocline, 
Solute  transport.  Diffusion. 

A  deep  chlorophyll  maximum  (DCM)  is  common 
in  the  pyconocline  of  the  offshore  tropical  and 
subtropical  oceans  outside  of  divergences  as  well 
as  in  temperate  seas  and  lakes  during  summer.  It 
traps  the  diffusive  flux  of  nutrients  into  the  deplet- 
ed upper  layers.  When  the  DCM  and  the  associat- 
ed nutricline  are  situated  in  the  top  of  the  pycno- 
cline,  cloudiness  materially  reducing  photosynthe- 
sis in  the  DCM  may  lead  to  a  nutrient  flux  into  the 
mixed  layer.  For  the  warm  seas,  with  the  DCM 
and  the  nutricline  being  usually  deep  in  the  strati- 
fied domain,  it  is  shown  here  that  even  severe 
cloud  cover  can  only  be  expected  to  lead  to  en- 
hanced nutrient  flux  into  the  upper  parts  of  the 
pycnocline  but  not  the  mixed  layer.  The  same  is 
likely  for  temperate  seas  and  deep  lakes  during  the 
height  of  the  summer.  The  implication  of  irregular, 
enhanced  upward  flux  of  nitrate  for  the  ratio  of 
new/regenerated  primary  production  is  noted. 
(Author's  abstract) 
W89-00227 


CONTEMPORARY  CHANGES  IN  COASTAL 
BIOCENOSES  OF  THE  GDANSK  BAY  (SOUTH 
BALTIC),  A  REVIEW, 

Morski  Inst.  Rybacki,  Gdynia  (Poland). 

M.  Plinski,  and  K.  Wiktor. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol 

34,  No.  1,  p  81-90,  1987.  7  fig,  25  ref. 

Descriptors:  'Gdansk  Bay,  'Eutrophication, 
'Water  pollution  effects,  'Poland,  'Baltic  Sea, 
'Aquatic  habitats.  Aquatic  animals,  Microorga- 
nisms, Coastal  waters.  Species  composition,  Popu- 
lation dynamics,  Biomass,  Eutrophication,  Region- 
al analysis.  Pollution  load,  Bays.  Phytoplankton, 
Zooplankton,  Species  diversity,  Ecological  distri- 
bution, Marine  animals.  Marine  plants. 


69 


Field  2— WATER  CYCLE 


Group  2L — Estuaries 


During  the  past  15-25  years,  in  the  biocenoses  of 
the  Gdansk  Bay  significant  changes  were  found  to 
occur.  Alterations  of  the  structure  of  phyto-  and 
zoobenthos.  and  changes  in  their  ranges  took 
place.  The  number  of  pyrrophyte  species  de- 
creased, whereas  the  total  density  of  phytoplank- 
ton  rose.  The  numbers  of  rotifers,  particularly  of 
the  species  typical  of  greatly  eutrophic  waters,  also 
augmented.  These  changes  were  most  intense  in 
the  internal  part  of  the  Puck  Bay.  The  alterations 
resulted  from  an  increase  in  total  pollution  of 
coastal  waters  of  the  Puck  Bay.  and  from  progress- 
ing eutrophication.  (Author's  abstract) 
W89-00254 

DETERMINATION  OF  HYDROPHILIC 
THIOLS  IN  SEDIMENT  POREWATER  USING 
ION-PAIR  LIQUID  CHROMATOGRAPHY 
COUPLED  TO  ELECTROCHEMICAL  DETEC- 

National   Bureau  of  Standards  (NML),  Gaithers- 
burg,  MD.  Center  for  Analytical  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00266 

METEOROLOGICALLY  INDUCED  FLUSHING 
IN  THREE  U.S.  EAST  COAST  ESTUARIES, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Stony  Brook,  NY.  Office  of  Sea  Grant. 
D.  M.  Goodrich. 

Estuarine,  Coastal  and  Shelf  Science  ECSSU3, 
Vol.  26,  No.  2,  p  111-121,  February  1988.  5  fig,  2 
tab,  19  ref. 

Descriptors:  "Meteorology,  *Estuaries,  "Flushing, 
Tidal  currents,  Coastal  waters,  Narragansett  Bay, 
Delaware  Bay,  Chesapeake  Bay,  Salinity,  Water 
depth,  Seasonal  variation. 

Meteorologically  induced  exchange  w  ith  the  coast- 
al  ocean   is  examined   for   three   U.S.   east   coast 
estuaries  using  time  series  of  subtidal  volume  flux 
over  a  common  five-month  period.  A  volume  of 
water  equal  to  that  of  the  estuary  was  discharged 
every  86.4,  135.3  and  108.8  days  for  Narragansett, 
Delaware    and    Chesapeake    Bays,    respectively. 
However,  a  large  fraction  of  the  water  discharged 
to  the  shelf  is  recirculated  ocean  water.  For  Chesa- 
peake Bay,  outflowing  estuarine  water  can  be  con- 
sidered as  a  mixture  of  2.4-3.0%  water  of  mean 
estuarine  salinity  and  the  remainder  water  of  oce- 
anic salinity.  The  degree  of  meteorological  Hush- 
ing is  strongly  influenced  by  mean  depth,  as  a  drop 
in   sea   level   of  a  given   amplitude   will   force   a 
greater  fraction  of  water  from  a  shallow  estuary 
than  from  a  deep  system.  The  relative  importance 
of  the  meteorologically  forced  circulation  and  the 
gravitational  circulation  is  frequency  dependent,  as 
illustrated  by  salinity  variance  at  the  entrance  to 
Chesapeake  Bay.  Seasonal  salinity  variance  must 
ultimately  be  controlled   by   seasonal  changes  in 
runoff,    through   the   mechanism   of  gravitational 
circulation.  However,  the  high  coherence  of  wind- 
induced  changes  in  bay  volume  and  bay  entrance 
salinity  at  periods  of  2-20  days  suggests  that  mete- 
orologically forced  advection  is  primarily  responsi- 
ble for  salinity  variance  at  these  time  scales.  (Au- 
thor's abstract) 
W 89-00281 

EFFECTS  OF  DISTURBANCE  AND  SEVERE 
SEASONAL  FLUCTUATIONS  IN  ENVIRON- 
MENTAL CONDITIONS  ON  NORTH  TEM- 
PERATE SHALLOW-WATER  FISH  ASSEM- 
BLAGES, 

Oslo  Univ.  (Norway).  Inst,  of  Marine  Biology. 
R.  D  M.  Nash. 

Estuarine.  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  26,  No.  2,  p  123-135,  February  1988.  4  fig,  5 
tab,  21  ref. 

Descriptors:  *Fish,  'Shallow  water,  *Water  pollu- 
tion effects,  "Ecological  effects,  Ecosystems,  Dis- 
solved oxygen.  Species  diversity,  Water  tempera- 
ture. Recreation,  Norway,  Oslofjord.  Seasonal  var- 
iation. 


September  1981  to  September  1982.  The  inner  site 
(inner  fjord;  Hvervenbukta)  is  in  the  most  polluted 
part  of  the  fjord  and  has  a  heavy  recreational  usage 
during  the  summer  months,  the  outer  site  (Elling- 
stad)  is  in  a  least  polluted  part  of  the  fjord  and  has 
only  sporadic  recreational  usage.  Physical  condi- 
tions at  the  two  sites  differ  primarily  in  seasonal 
changes  of  dissolved  oxygen  levels  (Hvervenbukta 
3.3-11.1  rag/  02/L  and  Ellingstad  5.3-7.1  ml  02/ 
L).  Thirty-three  fish  species  were  caught  at  Elling- 
stad compared  with  only  23  at  Hvervenbukta,  with 
0.61  similarity  in  species  lists.  Both  sites  had  ap- 
proximately equal  numbers  of  resident  and  non- 
resident species.  The  mean  density  of  individuals 
was  much  greater  at   Hvervenbukta  (0.36/sq  m) 
than  at  Ellingstad  (0.04/sq  m).  Both  sites  showed  a 
high  dominance  factor  with  a  few  species  compris- 
ing the  majority  of  the  abundance.  Overall  species 
diversity,    evenness,    and    species    richness    were 
greater  at  Ellingstad,  consistent  with  the  reduced 
disturbance.  The  overall  range  in  seasonal  similari- 
ty was  relatively  high  for  both  sites  as  a  function  of 
the  severe  seasonal  cycle  in  temperature  (ice  cover 
to  approximately  20  C).  These  relatively  high  vari- 
ations are  to  be  expected  for  north  temperate  fish 
assemblages.  The  range  in  the  seasonal  similarity 
index  was  greater  at  Hvervenbukta  reflecting  in- 
creased disturbance.  There  were  dissimilar  patterns 
in  the  seasonal  cycles  of  community  parameters  at 
the  two  sites.  Changes  in  population  structure  were 
largest  during  the  period  of  recruitment  of  new 
year  classes.  (Author's  abstract) 
W89-00282 

EXCHANGE  OF  PHOSPHORUS  BETWEEN  A 
EUHALINE  VEGETATED  MARSH  AND  THE 
ADJACENT  TIDAL  CREEK, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Barucn 
Inst,   for   Marine   Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00283 


The  shallow-water  fish  populations  at  one  dis- 
turbed and  one  undisturbed  site  in  the  Oslofjord, 
Norway  were  sampled  with  a  beach  seine  from 


DISSOLVED  MERCURY  BEHAVIOUR  IN  THE 
SAINT  LAWRENCE  ESTUARY, 

Centre    Champlain     des    Sciences    de    la    Mer 

(Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00285 

SPARTINA  ALTERNIFLORA  DIE-BACK  IN 
LOUISIANA:  TIME-COURSE  INVESTIGA- 
TION OF  SOIL  WATERLOGGING  EFFECTS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00286 

WATER  COLUMN  PRODUCTIVITY  ATTRIB- 
UTABLE TO  DISPLACED  BENTHIC  DIA- 
TOMS IN  WELL-MIXED  SHALLOW  ESTU- 
ARIES, o  r^      .       r 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  ot 

Biological  Sciences. 

G.  P.  Shaffer,  and  M.  J.  Sullivan. 

Journal  of  Phycology  JPYLAJ,  Vol.  24,  No.  2   p 

132-140,  June  1988.  5  fig,  3  tab,  35  ref.  NOAA  Sea 

Grant   Program  Grant   Nos.  04-7-158-44121,  NA 

80AA-D-00121,   NA85AA-D-SG005   and   Project 

Nos.  R/CZ33A  and  52. 

Descriptors:  "Estuaries,  "Productivity,  "Benthic 
environment,  "Diatoms,  Mugu  Lagoon,  Suspended 
solids,  Barataria  Estuary,  Primary  productivity, 
Wave  heights.  Tides,  Algae,  Water  columns. 

A  preliminary  study  conducted  in  Mugu  Lagoon, 
California  indicated  that  productivity  of  ocean 
water  entering  the  lagoon  during  flood  tides  was 
often  several  orders  of  magnitude  less  than  that  of 
the  same  water  mass  about  3  h  later.  Benthic 
pennate  diatoms  displaced  from  the  sediments  into 
the  water  column  accounted  for  the  increase.  A 
more  detailed  study  was  conducted  in  Barataria 
Estuary,  Louisiana  where,  for  one  month,  daily 
measurements  were  made  of  benthic  and  water 
column  productivity  and  several  other  environ- 
mental variables.  During  the  month,  the  relation- 
ship between  water  column  and  benthic  primary 
productivity    varied    from    strongly    negative    to 


weakly  negative  to  positive.  K-systems  analysis 
indicated  that  factors  comprised  of  wave  height, 
meteorological  tides,  astronomical  tides  and 
benthic  productivity  and  standing  crop  accounted 
for  the  full  range  of  variation  in  water  column 
productivity.  Benthic  pennate  diatoms  represented 
an  average  of  74%  of  the  diatom  taxa  in  water 
column  samples.  It  is  concluded  that  the  primary 
productivity  of  well-mixed  shallow  estuarine 
waters  is  often  greatly  augmented  by  displaced 
benthic  algae.  (Author's  abstract) 
W89-00297 

POPULATIONS  OF  ANAEROBIC  PHOTOTRO- 
PHIC  BACTERIA  IN  A  SPARTINA  ALTERNI- 
FLORA SALT  MARSH, 

Clemson  Univ.,  SC.  Dept.  of  Microbiology. 

J.  R.  Paterek,  and  M.  J.  B.  Paynter. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  6,  p  1360-1364,  June  1988. 

6  tab,  24  ref. 

Descriptors:  "Salt  marshes,  "Aquatic  bacteria, 
"Wetlands,  Tidal  marshes,  Anaerobic  bacteria, 
Photosynthetic  bacteria,  Spartina,  Population  den- 
sity, Species  composition,  Seasonal  variation, 
Aquatic  habitats.  Artificial  habitats,  Sapelo  Island, 
Georgia,  Culturing  techniques,  Sediments. 

Habitat-simulating  media  were  used  with  the  Hun- 
gate  anaerobic  roll  tube  technique  to  enumerate 
culturable    anaerobic    photosynthetic    bacteria    in 
sediment,    tidal    water,    and    Spartina   alterniflora 
plant   samples   collected   form   the   salt   marsh   at 
Sapelo  Island,  Georgia.  No  phototrophs  were  de- 
tected in  samples  of  creekside  (low  marsh)  sedi- 
ment or  in  tidal  waters  in  creekside  regions.  In  the 
high  marsh  region,  90%  of  anaerobic  phototrophic 
bacteria  occurred  in  the  top  5  mm  of  sediment  and 
none  were  detected  below  6  mm.  There  was  a 
seasonal  variation,  with  maximal  populations  oc- 
curring in  summer  and  fall  (mean,  440,000  photo- 
trophs/g  of  dry  sediment)  and  minimal  numbers 
occurring  in  winter  (mean,  3,900  phototrophs/g  of 
dry  sediment).  During  winter  and  late  spring,  pho- 
trophs  had  a  patchy   distribution  over  the  high 
marsh  sediment  surface.   In  contrast,  during  late 
summer  they  had  a  random  uniform  distribution. 
Tidal  water  collected  over  high  marsh  sediment 
contained  an  average  of  870  phototrophs/mL,  with 
no  significant  seasonal  variation.  Anaerobic  photo- 
trophic  bacteria  also  were  cultured  from  the  lower 
stem  tissue  of  S.  alterniflora  growing  in  both  the 
high    (43,000   phototrophs/g   of  dry    tissue)    and 
creekside    (49,000   phototrophs/g    of   dry    tissue) 
marsh  regions.  Chromatium  buden,  Chromatium 
vinosum,  Thiospirillum  sanguineum,   Rhodospinl- 
lum  molischianum,  and  Chlorobium  phaeobacter- 
oides  were  the  predominant  anaerobic  phototro- 
phic species  cultured  from  high  marsh  sediment. 
The  two  Chromatium  species  were  dominant.  (Au- 
thor's abstract) 
W89-00333 

EFFECTS  OF  CO-OCCURRING  AROMATIC 
HYDROCARBONS  ON  DEGRADATION  OF  IN- 
DIVIDUAL POLYCYCLIC  AROMATIC  HY- 
DROCARBONS IN  MARINE  SEDIMENT 
SI  URRIES 
Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab.  i j  cd 

For  primary  bibliographic  entry  see  Field  5B. 
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MECHANISMS  OF  DNA  UTILIZATION  BY  ES- 
TUARINE MICROBIAL  POPULATIONS, 

University  of  South  Florida,  St.  Petersburg. 
J  H  Paul  M.  F.  DeFlaun,  and  W.  H.  Jeffrey. 
Applied  '  and  Environmental  Microbiology 
AEMIDF  Vol.  54,  No.  7,  p  1682-1688,  July  1988. 
3  fig,  5  tab,  33  ref.  U.S.  EPA  Cooperative  Agree- 
ment CR-8 13589-02-0  and  NSF  Grant  OCE- 
8415605. 

Descriptors:  "Deoxyribonucleic  acid.  "Microbial 
degradation,  "Estuarine  bacteria,  "Metabolism. 
"Biotransformation,  Biodegradation,  Degradation, 
Radioactive  tracers.  Ribonucleic  acid,  Plasmids, 
Enzymes,  Cycling  nutrients,  Tritium. 
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The  mechanisms  of  utilization  of  DNA  by  estua- 
rine  microbial  populations  were  investigated  by 
competition  experiments  and  DNA  uptake  studies. 
Deoxyribonucleoside  monophosphates,  thymidine, 
thymine,  and  RNA  all  competed  with  the  uptake 
of  radioactivity  from  (3H)DNA  in  4-h  incubations. 
In  15-min  incubations,  deoxyribonucleoside  mono- 
phosphates had  no  effect  or  stimulated  (3H)DNA 
binding,  depending  on  the  concentration.  The 
uptake  of  radioactivity  from  (3H)DNA  resulted  in 
little  accumulation  of  trichloroacetic  acid-soluble 
intracellular  radioactivity  and  was  inhibited  by  the 
DNA  synthesis  inhibitor  novobiocin.  Molecular 
fractionation  studies  indicated  that  some  radioac- 
tivity from  (3H)DNA  appeared  in  the  RNA  (10 
and  30%  at  4  and  24  h,  respectively)  and  protein 
(approximately  3%)  fractions.  The  ability  of  estua- 
rine  microbial  assemblages  to  transport  gene  se- 
quences was  investigated  by  plasmid  uptake  stud- 
ies, followed  by  molecular  probing.  Although  plas- 
mid DNA  was  detected  on  filters  after  filtration  of 
plasmid-amended  incubations,  DNase  treatment  of 
filters  removed  this  DNA,  indicating  that  there 
was  little  transport  of  intact  gene  sequences.  These 
observations  led  to  the  following  model  for  DNA 
utilization  by  estuarine  microbial  populations: 
DNA  is  rapidly  bound  to  the  cell  surface  and 
hydrolyzed  by  cell-associated  and  extracellular 
nonspecific  nucleases;  and  DNA  hydrolysis  prod- 
ucts are  transported,  and  the  products  are  rapidly 
salvaged  into  nucleic  acids,  with  little  accumula- 
tion into  intracellular  nucleotide  pools.  (Author's 
abstract) 
W89-00340 


EFFECTS  OF  PULP  MILL  EFFLUENT  ON  A 
BALTIC  COASTAL  FISH  COMMUNITY, 

National  Swedish  Environment  Protection  Board, 

Oregrund.  Coastal  Water  Section. 

For  primary  bibliographic  entry  see  Field  5C. 
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DYNAMICS  OF  PROTISTAN  CARBON  AND 
NUTRIENT  CYCLING, 

Woods    Hole    Oceanographic     Institution,     MA. 

Dept.  of  Biology. 

D.  A.  Caron,  and  J.  C.  Goldman. 

Journal  of  Protozoology  JPROAR,  Vol.  35,  No  2 

p  247-249,  1988.  32  ref.  NSF  Grants  OCE-8308578 

and  OCE-851 1283. 

Descriptors:  'Protozoa,  *Zooplankton,  'Carbon 
cycling,  'Cycling  nutrients,  Trophic  level,  Ecosys- 
tems, Food  habits,  Microbiological  studies,  Limit- 
ing nutrients.  Phosphorus,  Nitrogen,  Ecology. 

The  relationships  between  carbon  and  nutrient  cy- 
cling were  studied  in  a  model  predator-prey  system 
composed  of  bacteria,  microalgae,  and  an  omnivo- 
rous heterotrophic  microfiagellate  Paraphyso- 
monas  imperforata.  Growth  rate  and  carbon  as- 
similation (gross  growth  efficiency  of  P.  imperfor- 
ata were  unaffected  by  different  carbon:  nutrient 
ratio  of  diatom  (Phaeodactylum  tricornutum)  or 
chlorophyte  (Dunaliella  tertiolecta)  prey.  N  or  P 
assimilation  by  P.  imperforata  were  substantially 
higher  when  the  prey  were  severely  N-limited  or 
P-hmited,  respectively,  than  when  the  prey  were 
nutrient  replete.  The  consequence  of  these  high 
nutrient  assimilation  efficiencies  (up  to  30%  higher 
than  assimilation  of  carbon)  was  that  nutrient  re- 
minerahzation  by  teh  microfiagellate,  but  not  respi- 
ration, was  reduced  for  the  growth-limiting  nutri- 
ent. The  results  indicate  that  assimilation  and  re- 
generation of  a  major  nutrient  by  the  omnivorous 
microfiagellate  P  physomonas  imperforata  may  be 
uncoupled  from  carbon  utilization  when  that  nutri- 
ent is  limiting  to  growth.  Nutrient  assimilation 
™  these  conditions  mayu  be  quite  high  (80- 
90%),  resulting  in  the  production  of  protozoan 
biomass  with  a  Onutrient  ratio  substantially  lower 
than  this  ratio  in  the  prey  organism.  Low  regenera- 
tion efficiencies  (i.e.,  high  assimilation  efficiences) 
lor  a  growth-limiting  nutrient  would  imply  the 
necessity  for  several  trophic  steps  in  the  food  web 
in  order  to  attain  teh  80-90%  nutrient  regeneration 
e  liciencies  currently  believed  to  exist  in  marine 
plankton  communities.  (Lantz-PTT) 
W89-00383 


PHAGOTROPHIC  PHOTOTROPHS:  THE  EC- 
OLOGICAL SIGNIFICANCE  OF  MIXO- 
TROPHY, 

Wisconsin   Univ. -Milwaukee.   Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2H 
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PHYSICOCHEMICAL  AND  GEOTECHNICAL 
CHARACTERISTICS  OF  RECENT  SAGUENAY 
FJORD  SEDIMENTS, 

Laval  Univ.,  Quebec.  Dept.  de  Geologic 
For  primary  bibliographic  entry  see  Field  2J. 
W89-00390 


RIVER-FORCED  ESTUARINE  PLUMES, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 
S.  Y.  Chao. 

Journal  of  Physical  Oceanography  JPYOBT,  Vol 
18,  No.  1,  p  72-88,  January  1988.  19  fig,  1  tab  22 
ref.  NSF  Grants  OCE-8500590  and  OCE-8411052. 

Descriptors:  'Estuaries,  'Plumes,  'Rivers,  Model 
studies,  Mathematical  studies,  Mathematical 
models,  Water  circulation,  Stratification,  Salinity, 
Water  currents. 

The  development,  maintenance,  and  dissipation  of 
river-forced  estuarine  plumes  with  and  without 
seaward  sloping  bottom  are  studied  by  use  of  a 
three-dimensional,  primitive-equation  model. 
Inside  the  estuary,  discussion  is  focused  on  how 
the  Coriolis  force  induces  lateral  asymmetries  in 
the  circulation.  Four  physical  processes  dictate  the 
transient  as  well  as  the  quasi-steady  circulation  in 
moderately  stratified  estuaries:  (1)  upper-layer  con- 
vergence during  the  transient  spinup  phase;  (2) 
upward  entrainment  leading  to  the  two-layer 
steady  circulation  pattern;  (3)  upward  stretching  of 
the  lower-layer  vortex  during  the  spindown 
period;  and  (4)  in  the  presence  of  a  seaward  bottom 
slope,  the  left-bounded  tendency  of  the  landward 
undercurrent  for  all  phases  of  development.  Devi- 
ations from  the  laterally  averaged  circulation  pat- 
tern caused  by  these  processes  are  discussed.  Over 
the  shelf,  various  types  of  plumes  are  defined  ac- 
cording to  the  visual  appearance  of  the  surface 
salinity  field.  The  four  types  of  plumes,  namely, 
the  supercritical,  subcritical,  diffusive-supercritical, 
and  diffusive-subcritical  are  classified  by  an  empiri- 
cal Froude  number  and  another  dimensionless  pa- 
rameter indicating  the  amount  of  dissipation  acting 
on  density  currents.  (Authors  abstract) 
W89-00414 


SHEAR  INSTABILITY  IN  A  HIGHLY  STRATI- 
FIED  ESTUARY, 

Woods  Hole  Oceanographic  Institution,  MA 
W  R  Geyer,  and  J.  D.  Smith. 
Journal  of  Physical  Oceanography  JPYOBT  Vol 
17,  No.  10,  p  1668-1679,  October  1987.  9  fig,  1  tab 
27  ref.  NSF  Contract  OCE-83-08586. 

Descriptors:  'Shear  stress,  'Estuaries,  'Stratifica- 
tion, 'Density  stratification,  Saline  waters,  Mathe- 
matical studies,  Stratified  flow,  Water  currents. 
Mixing,  Model  studies,  Mathematical  models. 
Shear,  Pycnocline. 

Shear  instability  is  found  to  be  the  principal  mech- 
anism of  vertical  exchange  within  the  pycnocline 
of  a  salt  wedge  estuary.  A  field  program  involving 
high-resolution  velocity  and  density  measurements, 
as  well  as  high-frequency  acoustic  imagery,  al- 
lowed direct  comparison  of  instantaneous  Richard- 
son number  distributions  to  the  occurrence  of 
shear  instability.  The  theoretical  stability  threshold 
of  0.25  is  consistent  with  the  measurements,  based 
on  estimates  of  gradients  that  contain  the  mean  as 
well  as  fluctuations  due  to  internal  waves.  An 
effective  stability  threshold  based  on  mean  gradi- 
ents is  found  to  be  approximately  one-third,  re- 
flecting a  significant  contribution  of  internal  wave 
shear.  The  integral  effect  of  the  mixing  process  is 
to  homogenize  the  gradients  of  velocity  and  densi- 
ty, producing  linear  profiles  of  these  quantities 
across  the  pycnocline.  A  turbulent  Prandtl  number 
of  unity  is  suggested  by  the  vertical  distributions  of 
velocity  and  density  during  periods  of  active  verti- 
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cal  mixing.  Based  on  these  observations,  a  simple 
model  for  mixing  in  stratified  shear  flows  is  pro- 
posed, which  is  applicable  to  estuaries  and  other 
environments  with  a  dominant  mean  shear.  (Au- 
thor's abstract) 
W89-00415 


FLUX  OF  ORGANIC  CARBON  IN  A  TIDAL 
SALT  MARSH,  KOWIE  RIVER  ESTUARY 
PORT  ALFRED,  SOUTH  AFRICA, 

Rhodes     Univ.,     Grahamstown     (South     Africa). 

Dept.  of  Zoology  and  Entomology. 

M.  J.  Kokkinn,  and  B.  R.  Allanson. 

South  African  Journal  of  Science  SAJSAR    Vol 

81,  No.  10,  p  613-617,  October  1985.  6  fig,  2  tab,  22 

ref. 

Descriptors:  'Carbon  cycle,  'Organic  carbon, 
'Salt  marshes,  'Estuaries,  'Kowie  River,  'South 
Africa,  Water  currents,  Tides. 

The  Port  Alfred  salt  marsh  is  connected  to  the 
estuary  of  the  Kowie  River  by  a  single  culvert.  It 
offered,  consequently,  an  ideal  opportunity  to  in- 
vestigate tidal  hydraulics  and  to  measure  carbon 
flow  between  the  two  water  bodies.  A  striking 
tidal  asymmetry  was  found  between  the  ebb  (0.30 
cu  m/sec)  and  flood  (0.90  cu  m/sec)  tides.  The 
most  important  factors  in  influencing  tide  height 
were  regional  wind  direction  and  velocity.  Three 
forms  of  suspended  and  dissolved  organic  carbon 
were  monitored  over  two  tidal  cycles:  fine  particu- 
lar organic  carbon,  coarse  particulate  organic- 
carbon  and  dissolved  organic  carbon.  The  results 
reveal  that  imported  carbon  was  roughly  double 
the  amount  exported  during  each  tidal  cycle.  Evi- 
dence of  substantial  organic  carbon  import  by 
coastal  salt  marshes  from  the  tidal  river  at  certain 
times  of  year  runs  contrary  to  the  paradigm  which 
holds  salt  marshes  to  be  prolific  energy  exporters. 
(Author's  abstract) 
W  89-0045  3 


FLUVIAL    SEDIMENTATION    IN    THE    EBB- 
DOMINATED  ORANGE  ESTUARY, 

National  Research  Inst,  for  Oceanology,  Stellen- 
bosch  (South  Africa).  Marine  Geoscience  Div. 
For  primary  bibliographic  entry  see  Field  2J 
W89-00456 


SPATIAL  PATTERNS  OF  N  FIXATION  (ACET- 
YLENE REDUCTION)  ALONG  ENVIRON- 
MENTAL GRADIENTS  IN  A  WARM-TEMPER- 
ATE ESTUARY, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of 
Botany. 

M.  M.  B.  Talbot,  J.  G  C.  Small,  and  G.  C.  Bate. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol  117,  No.  3,  p  255-270,  June  14, 
1988.  7  fig,  1  tab,  47  ref. 

Descriptors:  'Estuarine  environment,  'Nitrogen 
fixation,  'Acetylene  reduction,  'Environmental 
gradient,  'Temperate  zone,  'South  Africa,  Spatial 
distribution,  Salt  marshes,  Spartina,  Intertidal 
areas,  Organic  carbon. 

Nitrogen-fixation  patterns  in  the  salt  marshes  of  the 
Swartkops  Estuary,  Republic  of  South  Africa, 
were  established  by  investigating  acetylene  reduc- 
tion activity  (ARA)  along  four  gradients.  Most 
sites  investigated  showed  high  levels  of  ARA. 
Surface-sediment  and  rhizosphere  ARA  were 
mainly  found  in  the  middle  regions  of  the  intertidal 
which  correlate  with  high  organic  C  and  moisture 
levels.  Activity  along  Spartina  maritima  tillers 
showed  >98%  restricted  to  the  stem  region.  The 
Spartinetum  Community  was  the  major  contribu- 
tor of  fixed  N  to  the  salt  marsh  and  appears  to  be 
responsible  for  the  marsh  acting  as  an  exporter  of 
N  to  Algoa  Bay.  South  Africa.  (Author's  abstract) 
W89-00475 


EFFECT  OF  MANGROVE  HUMIC-LIKE  SUB- 
STANCES ON  BIODEGRADATION  RATE  OF 
DETRITUS, 

Universidad  Nacional  Autonoma  de  Mexico, 
Mexico  City.  Inst,  de  Ciencias  del  Mar  y  Limnolo- 
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gia. 

F.  Gonzalez-Farias,  and  L.  D.  Mee. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM.  Vol   119.  No.   1.  p  1-13,  July  5, 
1988.  3  fig,  3  tab.  44  ref. 

Descriptors:  'Mangrove  swamps,  'Biodegrada- 
tion,  'Detritus,  'Decomposing  organic  matter, 
•Humic  acids.  White  mangrove,  Leaves,  Statistical 
analysis.  Chromatography,  Tropical  regions, 
Coastal  waters.  Tannins,  Heterotrophic  bacteria, 
Inhibitors. 

Laboratory  measurements  were  made  of  the  degra- 
dation of  white  mangrove,  Laguncularia  racemosa, 
senesced  leaves  in  the  presence  of  various  initial 
concentrations  of  substances  obtained   from   the 
leaves.  The  control  leaves  presented  an  average 
degradation   rate   (K    =    -133   per   yr)   that   was 
statistically   different   (P    <   0.05)  to  that  of  the 
leaves  degraded  in  the  presence  of  humic-like  sub- 
stances (K  =  -0.89  per  yr).  Chromatographic  char- 
acterization of  the  humic-like  substances  was  per- 
formed  and  the  chromatograms  were  compared 
with  those  of  the  humic  substances  isolated  from  a 
tropical  coastal  lagoon  and  with  tannins  from  man- 
grove    leaves.     The     chromatogram     of    tannins 
showed  two  peaks,  one  of  high-molecular-weight 
(>2000)  compounds  and  another  of  low-molecu- 
lar-weight (approximately  200)  compounds  that  are 
probably  condensed  and  hydrolyzed  tannins.  The 
chromatogram   of  the   lagoon   humics  showed   a 
predominance     of    high-molecular-weight     com- 
pounds, as  compared  with  that  of  the  humic-like 
substances  which  showed  both  peaks.  This  differ- 
ence is  probably  due  to  the  humification  processes 
that   take   place   in   the   lagoon.   To  evaluate   the 
influence  of  these  compounds  on  the  biodegrada- 
tion  of  mangrove  detritus,  the  inhibitory  activity 
was  measured  both  as  combined  and  selected  chro- 
matographic fractions,  using  heterotrophic  bacteria 
from    the   lagoon.    The    tannins,    humic-like   sub- 
stances, and  lagoon  humics  presented  strong  inhibi- 
tory activity.  It  is  suggested  that  these  compounds 
are  responsible  for  a  negative  feedback  between 
the  input  of  detritus  to  the  lagoon  and  its  biodegra- 
dation.  (Author's  abstract) 
W89-00476 


growth,  abundance  and  leaf  morphology.  Addi- 
tionally, eelgrass  leaf  tissue  from  low  ammonium 
sand  substratum  was  significantly  depleted  in  nitro- 
gen, demonstrating  the  supposition  that  nitrogen 
was  limiting  in  terrigenous  environments.  (Au- 
thor's abstract) 
W89-00523 


EFFECTS  OF  SEDIMENT  NUTRIENTS  ON 
SEAGRASSES:  LITERATURE  REVIEW  AND 
MESOCOSM  EXPERIMENT, 

New  Hampshire  Univ.,  Durham.  Jackson  Estua- 

rine  Lab. 

F.  T.  Short. 

Aquatic  Botany  AQBODS,  Vol.  27,  No.  1,  p  41-57, 

January  1988.  2  fig,  6  tab,  74  ref. 

Descriptors:  'Seagrasses,  'Nutrients,  'Sediments, 
Aquatic  plants,  Plant  morphology,  Plant  physiolo- 
gy, Geochemistry,  Estuarine  environment,  Limit- 
ing nutrients,  Nitrogen,  Ammonium. 

A  review  of  the  literature  showed  that  seagrass 
growth,  abundance  and  morphology  were  strongly 
linked  to  available  nutrient  resources.  In  north 
temperate  climates  and  in  habitats  with  terrigenous 
sediments,  nitrogen  limitation  occurred  in  both  in- 
tertidal  and  subtidal  beds.  Typically,  seagrasses 
growing  in  terrigenous  sediments  have  ample  phos- 
phorus but  lack  nitrogen,  and  the  plants'  chemical 
composition  was  depleted  in  nitrogen.  However, 
seagrasses  occurring  in  tropical  environments  and 
carbonate  sediments  appeared  to  experience  phos- 
phorus limitation  due  to  binding  of  phosphate  in 
the  sediments.  Thus,  it  was  the  sediment  geochem- 
istry in  seagrass  beds  that  was  important  in  deter- 
mining the  limiting  nutrient  to  seagrass  growth. 
Examination  of  the  literature  indicated  that  field 
research  on  seagrass  relationships  involved  too 
many  interactive  factors  to  be  able  to  say  certainly 
that  any  one  plant  characteristic  was  caused  by 
any  one  environmental  factor.  Using  mesocosms 
(partially  enclosed  outdoor  experimental  set-ups) 
one  environmental  factor  can  be  changed  between 
the  treatment  tank  and  the  control.  Therefore,  it 
can  be  determined  experimentally  that  a  plant 
characteristic  was  affected  by  a  particular  altered 
environmental  factor.  Experimental  mesocosms 
used  to  grow  eelgrass,  Zostera  marina  L.,  in  sub- 
strata of  varied  nitrogen  composition  showed  the 
dramatic  effect  of  insufficient  nitrogen  on  eelgrass 


DECOMPOSITION  OF  ROOTS  OF  THREE 
PLANT  COMMUNITIES  IN  A  DUTCH  SALT 
MARSH, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

G.  J.  C.  Buth. 

Aquatic  Botany  AQBODS,  Vol.  29,  No.  2,  p  123- 

138,  October  1987.  3  fig,  4  tab,  37  ref. 

Descriptors:  'Aquatic  plants,  'Salt  marshes,  'De- 
composition, Plant  populations.  Spartina,  Puccine- 
lietum,  Halimionetum,  Roots  Biomass,  Flooding, 
Environmental  effects,  Comparative  studies,  Neth- 
erlands. 

Results  of  the  first  published  study  on  root  decom- 
position in  a  West  European  salt  marsh  are  present- 
ed. In  situ  decomposition  of  roots  of  Spartinetum, 
Puccinellietum  and  Halimionetum  communities 
were  investigated  using  litter  bags.  Both  the  tem- 
poral pattern  of  decomposition  and  decomposition 
rate  of  belowground  tissues  of  the  three  communi- 
ties differed  during  30  weeks  in  the  marsh;  Puccin- 
ellietum root  litter  lost  30-45%  ash-free  dry 
weight,  Halimionetum  root  litter  17-26%  and  Spar- 
tinetum root  litter  7-17%.  Compared  to  above- 
ground  decomposition  in  salt  marshes  these  rates 
are  low,  however  they  are  in  the  range  of  results 
reported  for  American  and  Australian  salt  marshes. 
Decomposition  rates  of  root  material  buried  at 
depths  of  10  and  20  cm  differed  and  there  was  a 
community  X  depth  interaction.  Initial  content  of 
structural  components  was  highest  in  Halimione- 
tum root  litter  and  lowest  in  Puccinellietum  root 
litter.  Integrated  soil  temperature  was  highest  in 
the  Puccinellietum  habitat,  while  flooding  frequen- 
cy was  lowest  in  the  Halimionetum  habitat.  Results 
indicate  that  environmental  conditions  can  cause 
irregular  fluctuations  in  belowground  decomposi- 
tion rates.  (Author's  abstract) 
W89-00527 

POPULATION  DYNAMICS  OF  A  TROPICAL 
INTERTIDAL  AND  DEEP-WATER  POPULA- 
TION OF  SARGASSUM  POLYCERATIUM 
(PHAEOPHYCEAE), 

Groningen  Rijksuniversiteit  (Netherlands).  Dept. 
of  Marine  Biology. 

E.  D.  De  Ruyter  Van  Steveninck,  and  A.  M. 
Breeman. 

Aquatic  Botany  AQBODS,  Vol.  29,  No.  2,  p  139- 
156,  October  1987.  15  fig,  3  tab,  42  ref.  Nether- 
lands Foundation  for  the  Advancement  of  Tropical 
Research  Contract  (WOTRO)  W84-201. 

Descriptors:  'Phaeophyta,  'Population  dynamics, 
•Intertidal  areas,  Plant  populations,  Primary  pro- 
ductivity, Biomass,  Plant  Growth,  Seasonal  varia- 
tion, Storms,  Netherlands  Antilles. 

Plant  numbers,  plant  size,  number  and  length  of 
primary  laterals,  reproduction,  growth  rates  and 
turnover  rates  were  recorded  for  an  intertidal  and 
a  deep-water  (30  m  depth)  population  of  Sargas- 
sum  polyceratium  Montagne  at  Curacao,  Nether- 
lands Antilles,  for  1.5  years.  Both  populations 
showed  distinct  seasonal  variations  in  biomass  and 
growth  rates,  with  maxima  in  late  summer-early 
autumn  and  minima  in  winter.  The  observed  fluc- 
tuations were  probably  amplified  by  a  severe 
autumn  storm  that  significantly  reduced  biomass  in 
both  populations  at  the  end  of  the  first  year.  The 
main  differences  between  the  populations  were  a 
more  compact  growth  form  and  higher  growth 
rates  and  turnover  rates  of  primary  laterals  in  the 
intertidal  population.  (Author's  abstract) 
W89-00528 

FACTORS  INFLUENCING  ABOVEGROUND 
PRODUCTION  OF  SCIRPUS  MARSHES  IN 
THE  ST.  LAWRENCE  ESTUARY,  QUEBEC, 
CANADA, 


Laval  Univ.,  Quebec.  Dept.  de  Biologic 
J.-F.  Giroux,  and  J  Bedard. 

Aquatic  Botany  AQBODS,  Vol.  29,  No.  3,  p  195- 
204,  December  1987.  4  tab,  27  ref.  Canadian  Wild- 
life Service  (contract  OSD82-00009  with  the  Min- 
istry of  Supply  and  Services). 

Descriptors:  'Aquatic  plants.  'Primary  productivi- 
ty, 'Estuaries,  'Tidal  marshes,  Macrophytes,  Bio- 
mass, Sediments,  Environmental  effects,  Statistical 
analysis,  St.  Lawrence  Estuary. 

Aboveground  production  of  macrophytes  in  tidal 
marshes  was  studied  for  3  years  at  Montmagny  and 
Cap   St.    Ignace  on   the   south   shore   of  the   St. 
Lawrence  River  in  Quebec,  Canada.  Year-to-year 
variation  of  production  of  the  dominant  species, 
Scirpus  americanus  Pers.,  was  observed  and  relat- 
ed to   variation   in   weather  during  the   growing 
season.  With  the  exception  of  Zizania  aquatica  L., 
relative  production  of  the  macrophytes  for  differ- 
ent parts  of  the  marshes  remained  constant  in  suc- 
cessive years.  A  multiple  regression  procedure  was 
used  to  establish  the  relationship  between  produc- 
tion and  a  series  of  independent  variables  including 
biotic  (goose  use  and  plant  competition)  and  abiot- 
ic factors  (submersion,  substrate  hardness,  soil  tex- 
ture and  sedimentation).   A  lower  percentage  of 
organic  matter  in  the  soil  and  a  firm  substrate  were 
associated  with  a  greater  production  of  S.  ameri- 
canus. Accretion  of  sediments  was  positively  cor- 
related with  the  production  of  S.  americanus  and 
Sagittaria  spp.,  whereas  the  percentage  of  time  of 
submersion  was  negatively  related  with  production 
of  Sagittaria  spp.,  Eleocharis  spp.  and  Scirpus  tor- 
reyi  Olney.  Competitive  interference  was  apparent 
between  S.  americanus  and  S.  torreyi  Olney  and 
between  Eleocharis  spp.  and  Zizania  spp.  No  meas- 
ured abiotic  characteristic  of  the  marsh  explained 
the  variation  of  Zizania  production.  (Author's  ab- 
stract) 
W89-00529 


DETERMINATION  OF  GROSS-BETA  RADIO- 
ACTIVITY IN  WATER  OF  THE  CHANGJIANG 
RIVER  AND  SEA  WATER  NEAR  ITS  EN- 
TRANCE TO  SEA,  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

For  primary  bibliographic  entry  see  Field  2H. 

W 89-005 34 

EXTRACTION  AND  DETERMINATION  OF 
CHLOROPHYLL  FROM  BENTHIC  GREEN 
ALGAE  WITH  DIMETHYL  SULFOXIDE,  (IN 
CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

oi°gy-  .       „ 

For  primary  bibliographic  entry  see  Field  7B. 
W89-00539 


STUDIES  ON  MARINE  HUMIC  SUBSTANCES: 
III  THE  DISTRIBUTION  OF  HUMIC  SUB- 
STANCES IN  SEAWATER  AND  SEDIMENTS 
IN  THE  ESTUARY  OF  CHANGJIANG  RIVER 
AND  EAST  CHINA  SEA,  (IN  CHINESE), 
Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 
C.  Wenda,  J.  Minghou,  Q.  Xiangquan,  and  H. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol. 
18,  No.  5,  p  459-468,  September  1987.  7  fig,  4  tab, 
1 1  ref.  English  summary. 

Descriptors:  'Estuaries,  'Humic  acids,  'Water 
analysis,  'Seawater,  'Sediments,  Decomposing  or- 
ganic matter,  Phytoplankton,  Marine  sediments, 
Particle  size,  Changjiang  River  Estuary,  China, 
East  China  Sea. 

Methods  for  determining  the  concentrations  of 
humic  substances  in  seawater  and  sediments  are 
described.  These  methods  were  used  to  investigate 
the  quantities  of  humic  substances  in  the  seawater 
and  sediments  of  the  Changjiang  River  estuary  and 
East  China  Sea.  Comprehensive  investigations 
were  made  from  1981  to  1983.  Concentrations  of 
the  humic  substances  at  the  surface  layer  seawater 
of  the  Changjiang  River  estuary  area  west  of  124 
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deg  E  varied  from  150  micrograms/L  (o  43?  mi- 
crograms/L.  Concentrations  of  the  humic  sub- 
stances decreased  gradually  from  the  estuary  of  the 
Changjiang  River  towards  the  outer  sea,  and  there 
were  inverse  correlations  between  concentrations 
and  S.  Concentrations  of  the  humic  substances  at 
the  surface  of  the  East  China  Sea  area  east  of  124 
deg  E  varied  from  100  micrograms/L  to  150  mi- 
crograms/L. Near  the  Ryukyu  Islands  the  concen- 
trations of  humic  substances  were  below  100  mi- 
crograms/L. There  are  relatively  close  correla- 
tions between  the  concentrations  of  humic  sub- 
stances in  the  seawater  and  the  distribution  of 
phytoplankton  in  the  area  of  the  Changjiang  River 
estuary.  The  contents  of  humic  substances  in  the 
sediments  from  the  Changjiang  River  estuary  and 
East  China  Sea  varied  from  0.416  mg/g  to  3.371 
mg/g.  Contents  of  the  humic  substances  are  more 
than  3  mg/g,  which  are  higher  than  those  at  other 
areas.  There  are  direct  and  close  correlations  be- 
tween the  grain  size  of  the  sediments  and  the 
contents  of  the  humic  substances.  The  smaller  the 
grain  size  of  the  sediments,  the  higher  the  contents 
of  the  humic  substances.  (See  also  W89-00545) 
(Author's  abstract) 
W89-00541 


NUMERICAL  SIMULATION  ON  TYPHOON 
SURGE  AND  SURGE  ESTIMATION  OF 
HUANGHE  RIVER  ESTUARY  REGION  IN 
BOHAI  SEA,  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

D.  Wenlan,  and  L.  Fengshu. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol 

18,  No.  5,  p  481-490,  September  1987.  6  fig,  1  tab,  4 

ref.  English  summary. 

Descriptors:  *Bohai  Sea,  *Estuaries,  *Storms, 
*Mathematical  studies,  *Storm  surges,  *China,  Ty- 
phoons, Surges,  Simulation  analysis,  East  China 
Sea,  Yellow  Sea,  Huanghe  River  Estuary. 

The  hydrodynamic  numerical  method  was  used  to 
simulate  typhoon  surges  of  three  typical  tracks  in 
the  Bohai  Sea.  The  results  coincide  with  observa- 
tions. When  the  typhoon  is  in  the  East  China  and 
Yellow  seas  or  has  crossed  the  Bohai  Sea,  the 
angle  between  the  wind  direction  of  the  Jeles- 
nianski  wind  field  and  the  direction  of  the  geostro- 
phic  wind  is  phi  =  15  deg;  the  angle  of  the  isobar 
and  concentric  circles  is  lambda  =  0.  When  the 
typhoon  has  moved  into  or  along  the  east  of  the 
Bohai  Sea,  the  circular  wind  field  effect  of  the 
typhoon  becomes  more  obvious  and  the  value  of 
lambda  increases  as  the  distance  increases  from  the 
typhoon  center.  From  Tanggu  to  Senxiangou, 
when  the  travelling  speed  of  the  typhoon  is  in  the 
range  of  3  -  9  m/sec,  the  maximum  surge  decreases 
as  the  travelling  speed  increases.  But  when  the 
travelling  speed  is  between  9  and  15  m/sec,  the 
maximum  surge  decreases  as  the  travelling  speed 
increases.  The  maximum  surges  occurred  for  the 
first  time  in  Laizou  Bay.  Then  the  crest  of  the 
surge  propagated  from  north  to  south  along  the 
west  coast  around  the  center  of  the  Bohai  Sea  and 
appeared  to  move  in  a  counterclockwise  direction 
This  was  due  to  the  influence  of  the  Coriolis  force. 
On  the  basis  of  numerical  simulation,  10  typhoon 
tracks  were  chosen  for  study  and  the  travelling 
speed  of  each  typhoon  estimated  at  9.82  and  12  27 
m/sec,  respectively.  The  wind  velocities  were  esti- 
mated at  the  following  speeds:  15,  20,  25,  30  and  35 
m/sec,  respectively.  The  maximum  surges  at  12 
places  in  the  nearshore  of  Huanghe  River  Delta 
were  determined.  The  tests  showed  that  the  ty- 
phoon has  the  most  effect  on  the  storm  surges  of 
the  Huanghe  River  Estuary  along  the  12  track. 
(Author's  abstract) 
W89-00543 


CHROMIUM         SPECIATION         IN        THE 

K^S,"^  RIVER    AND    ITS    ESTUARINE 
REGION,  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 

£?JnP™T?,y  bibli°graphic  entry  see  Field  5B. 

W 89-00544 


STUDIES  ON  MARINE  HUMIC  SUBSTANCES- 
IV.   THE   DISTRIBUTION   OF   HUMIC   SUB- 


STANCES IN  THE  SEAWATER  AND  SEDI- 
MENTS OF  HUANGHE  RIVER  ESTUARY,  (IN 
CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

C.  Wenda,  Q.  Xiangquan,  and  H.  Lijun. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol. 

18.  No.  6,  p  606-612,  November  1987.  6  fig,  3  tab,  6 

ref.  English  summary. 

Descriptors:  *Seawater,  'Estuaries,  'Sediments, 
♦Humic  acids,  "China,  Decomposing  organic 
matter,  Marine  sediment,  Particle  size,  Seasonal 
variation,  Huanghe  River  Estuary. 

Concentrations  of  humic  substances  and  alcohol- 
soluble  organic  matter  in  seawater  from  the 
Huanghe  River  estuary  are  influenced  by  the 
Huanghe  River  current.  Their  concentrations  are 
inversely  related  to  S  (0/00)  with  the  correlation 
coefficients  of  -0.93  and  -0.89  in  May,  -0.96  and  - 
0.75  in  August,  respectively.  Average  concentra- 
tions of  the  humic  substances  and  alcohol-soluble 
organic  matter  in  the  seawater  also  vary  with  the 
season,  433.0  micrograms/L  and  597.2  micro- 
grams/L in  August,  385.2  micrograms/L  and  580.7 
micrograms/L  in  May,  respectively.  Both  concen- 
trations in  August  are  higher  than  those  in  May. 
Contents  of  the  humic  substances  in  the  sediments 
of  the  Huanghe  River  estuary  vary  from  0.791  mg/ 
g  to  1.534  mg/g,  averaging  1.128  mg/g.  Their 
content  distributions  are  related  to  the  grain  size  of 
the  sediments.  The  fine  grained  matter  contains 
more  of  the  humic  substances.  (See  also  W89- 
00541)  (Author's  abstract) 
W89-00545 


ENVIRONMENTAL  CONDITIONS  IN  ABU 
KIR  BAY,  EAST  OF  ALEXANDRIA:  I.  PHY- 
SICO-CHEMICAL CHARACTERISTICS  AND 
WATER  CIRCULATION, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B 
W89-00565 


TWO  TOXICANTS,  MERCURY  AND  TIN  IN 
THE  GULF  OF  ISKENDERUN, 

Middle  East  Technical   Univ.,   Ankara  (Turkey). 

Inst,  of  Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  5B 

W89-00570 


BACTERIOLOGICAL  CONTAMINATION  OF 
THE  EASTERN  PART  OF  THE  GULF  OF  TRI- 
ESTE (NORTH  ADRIATIC)  DUE  TO  SEWAGE 
DISCHARGE, 

Ljubljana  Univ.  (Yugoslavia).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  5B 
W89-00577 


TROPHIC  STATE  GRADIENTS  AND  ZOO- 
PLANKTON  AND  ZOOBENTHOS  DISTRIBU- 
TION IN  A  PO  RIVER  DELTA  LAGOON, 

Ferrara  Univ.  (Italy).  1st.  di  Zoologia. 
V.  U.  Ceccherelli,  V.  Gaiani,  and  I.  Ferrari 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  571- 
580,  1987.  6  fig,  1  tab,  19  ref. 

Descriptors:  'Aquatic  habitats,  'Estuaries,  *Po 
River,  'Trophic  state,  Italy,  Deltas,  Zooplankton, 
Benthos,  Sediments,  Invertebrates,  Benthic  inver- 
tebrates, Habitats,  Lagoons. 

The  Sacca  di  Scardovari,  a  large  lagoon  in  the  Po 
River  Delta,  was  the  site  of  water,  sediment,  and 
fauna  studies.  The  32-sq-mi  body  of  water  is  inun- 
dated by  high  tides  on  its  southern  border.  Salinity 
variations  were  higher  at  the  southern  end.  Tem- 
perature variations  were  greater  in  the  northern 
end  (inner  zone).  A  tendency  toward  a  higher 
trophic  state  from  south  to  north  was  noted  in 
results  of  studies  of  dissolved  oxygen,  nutrients, 
and  chlorophyll  a.  Sediments  became  increasingly 
coarse  from  north  to  south  (clay  to  silt-clay  to 
sand).  Higher  organic  matter  and  nitrogen  levels 
were  found  in  sediments  in  the  north.  The  inner 
zone  also  contained  a  zooplankton  population  of 
higher  density  and  biomass  than  the  southern  zone. 
In  the  north,  brackish  rotifers  and  larvae  of  poly- 
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chaetes,  molluscs  and  Cirripedes  were  common;  in 
the  south,  typical  river  plankton  and  marine  forms. 
The  macrobenthos  community  was  dominated  in 
the  north  by  Capitella  capitata;  in  the  central- 
southern  zone  by  the  polychaetes,  Polydora  ciliata 
and  Heteromastus  filiformis,  and  the  bivalves,  Cer- 
astoderma  glaucum  and  Abra  ovata.  Two  unique 
subcommunities  were  also  found-one  character- 
ized by  Crassostrea  sp.,  Nereis  succinea,  Ficopo- 
matus  enigmaticus,  and  Melita  palmata;  the  other 
typical  of  sublittoral  sea  bottoms  lying  in  front  of 
the  delta.  (Cassar-PTT) 
W89-00580 


DEGRADATION  OF  BISPHENOL  A  IN  NATU- 
RAL WATERS, 

Shell  Development  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B 

W89-00600 


BIOTIC  AND  ABIOTIC  DEGRADATION 
RATES  OF  METHYL  PARATHION  IN  FRESH- 
WATER AND  ESTUARINE  WATER  AND  SEDI- 
MENT SAMPLES, 

Environmental   Protection  Agency,  Gulf  Breeze, 
FL.   Gulf  Breeze   Environmental   Research   Lab' 
For  primary  bibliographic  entry  see  Field  5B 
W89-00601 


MONITORING   OF   PCDDS   IN   OSAKA   BAY 
USING  BLUE  MUSSEL, 

Setsunan   Univ.,    Neyagawa   (Japan).    Faculty    of 

Pharamaceutical  Sciences. 

For  primary  bibliographic  entry  see  Field  5B 

W89-00604 


CHLORINATED  HYDROCARBONS  IN  SEDI- 
MENTS OF  THE  ELBE  RIVER  AND  THE 
ELBE  ESTUARY, 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 

merhaven  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B 

W89-00614 


GEOMORPHOLOGY,  OFFSHORE  BATHYME- 
TRY AND  QUATERNARY  LITHOSTRATI- 
GRAPHY  AROUND  THE  BOT  RIVER  ESTU- 
ARY, 

Geological  Survey  of  South  Africa,  Bellville. 
J.  Rogers. 

Transactions  of  the  Royal  Society  of  South  Africa 
Vol.  45,  Parts  3  and  4,  p  211-237,  July  1985.  13  fig. 
40  ref,  append. 

Descriptors:  'Estuaries,  'Geomorphology,  'Stra- 
tigraphy, *Bot  River  Estuary,  'Paleohydrology. 
'Sedimentology,  'South  Africa,  'Estuarine  sedi- 
ments, Succession,  Sand,  Mud,  Foraminitera,  Or- 
ganic matter,  Estuarine  environment.  Bottom  sedi- 
ments, Lagoons,  Quartz. 

The  Quaternary  sediments  around  the  margin  of 
the  Bot  River's  closed  estuary  have  been  drilled 
and  a  succession  up  to  52  m  thick  has  been  ana- 
lyzed sedimentologically.  Four  main  units  have 
been  identified.  The  basal  Unit  1  is  a  10-m  thick, 
angular,  ouartzose  coarse  gravelly  mud,  rich  in 
fragments  of  rock  and  vein  quartz,  and  is  mainly 
encountered  in  the  palaeo-valley  under  the  barrier. 
It  is  interpreted  as  a  fluvial  basal  gravel  deposited 
during  the  early  stages  of  a  Wurm  Ila/IIb  trans- 
gression. Unit  2  is  15  to  30  m  thick  and  is  consist- 
ently muddy  (muddy  sand  to  mud).  It  is  character- 
ized by  benthic  foraminifera  typical  of  inner-shelf 
or  estuarine  environments  and  is  interpreted  as  a 
back-barrier  lagoonal  sediment  deposited  during 
the  latter  stages  of  the  Wurm  Ila/IIb  transgression. 
Due  to  compaction  and  its  subsequent  cohesive- 
ness,  Unit  2  survived  re-excavation  during  the 
Wurm  lib  regression  to  -130  m,  when  the  mouth  of 
the  palaeo-Bot  River  lay  south  of  False  Bay,  be- 
tween the  Hangklip  Ridge  and  Betty's  Bay  Bank. 
Unit  3  overlies  Unit  2  in  BOT-103  at  Die  Keel  and 
is  a  12  m-thick  shelly,  fine  to  medium  sand.  Unit  4 
is  5  to  15  m  thick  and  is  a  quartzose,  medium  sand 
under  the  barrier.  Farther  inland  it  can  be  a  sandy 
mud  and  the  unit  can  be  rich  in  organic  matter. 
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Unit  4  was  laid  down  during  the  Flandrian  trans- 
gression. Unit  5  is  the  15  to  30  m-thick  calcareous. 
quartzose  medium  sand  of  the  barrier  environment 
that  is  found  on  the  beach,  on  the  dunes  and  also 
on  the  washover  fans  that  are  periodically  fed  by 
storm-surges  breaching  the  foredunes.  There  is  evi- 
dence of  a  post-glacial  (5,500-2000  yr  B.P.)  barrier 
slightly  inshore  of  the  present  coast  and  of  a  Late 
Pleistocene  (125,000  B.P.)  shoreline  beside  the 
Lamloch  swamps.  (See  W89-00650  thru  W89- 
00666)  (Authors  abstract) 
W89-00649 


BARRIER/ESTUARINE  PROCESSES.  BOT 
RIVER  ESTUARY:  AN  INTERPRETATION  OF 
AERIAL  PHOTOGRAPHS, 

Specialist  Offshore  Surveys  Pty  Ltd.,  Newlands 

(South  Africa). 

I.  van  Heerden. 

Transactions  of  the  Royal  Society  of  South  Africa, 

Vol.  45,  Parts  3  and  4,  p  239-251,  July  1985.  6  fig, 

15ref. 

Descriptors:  *Estuaries,  *Bot  River  Estuary, 
'Geomorphology,  'Sediment  transport,  *Aenal 
photography,  *South  Africa,  *Sedimentology,  Es- 
tuarine  environment,  Subsidence,  Wind,  Sea  level, 
Succession,  Barriers,  Dunes. 

The  Bot  River  estuary  can  be  classified  as  an  end- 
member  stage  of  a  bar-built  estuary,  occupying  a 
drowned  river  valley.  The  modern  barrier  consists 
of  fairly  large  back-barrier  dunes,  hummocky  fore- 
dunes  and  a  dissipative  beach.  Aerial  photographs 
were   interrupted   to  assess  whether  the  estuary 
during  modern  times  always  has  had  its  present 
configuration,  and  to  interpret  the  present  physical 
processes  based  upon  changing  morphological  fea- 
tures.  Lowering  of  sea-level   following  the  Late 
Holocene  high-water  stand  exposed  a  sandy  strand 
plain    between    Kleinmond    and    Hawston.    Wind 
action  forced  an  eastward  transport  of  these  sands 
creating  a  large  dune  field  between  Sonesta  and 
Hawston,  and  a  deflation  surface  at  Rooisand.  In 
1938  the  Lamloch  swamps  were  well  vegetated, 
but  by   1981   large,  formerly  vegetated  areas  had 
been  converted  to  open  water  as  a  result  of  subsid- 
ence. Long  periods  of  mouth  closure  forced  high 
water-levels  in  the  estuary  that  flooded  the  deflat- 
ed   Rooisand    area.    Eventually    estuarine    waters 
made  their  way  into  the  subsiding  Lamloch  swamp 
via  two  distinct  pathways.  Creation  of  the  two 
channels   reflects   the   natural    adjustment   of  the 
water  bodies   to  closure  of  the  estuary   mouth. 
Conceivably,     barring     man's     intervention,     the 
system  could  revert  back  to  an  estuary  experienc- 
ing more  regular  marine  interchange.  The  estuary 
then  would  consist  of  a  brackish  coastal  lake  con- 
nected by  a  sinuous  estuary  (Lamloch  and  Rooi- 
sand areas)  to  the  sea  at  Kleinmond.  The  modern 
barrier  is  prograding  landward  into  the  estuary  due 
to  sediment  introduced  during  washovers.  Barrier 
accretion  is  enhanced  when  the  barrier  fronting  the 
estuary   is   artificially   breached.   (See   also   W89- 
00649)  (Author's  abstract) 
W89-00650 


the  development  of  a  halocline.  The  water-levels 
fluctuate  between  approximately  0.2  m  and  2.7  m 
above  mean  sea-level.  Water-flow  through  an 
overflow  channel  into  the  Lamloch  swamps, 
during  periods  of  high  water-level,  is  sufficient  to 
lower  the  water-level  by  0.11  m  per  week,  assum- 
ing no  inflow.  This  is  probably  the  main  factor 
preventing  the  estuary  from  opening  naturally  to 
the  sea.  From  August  to  October  1984,  wind 
speeds  exceeded  25  km/h  approximately  15-20% 
of  the  time,  and  blew  from  the  north,  west  and  east 
for  approximately  equal  proportions  of  the  time. 
The  sediments  in  the  estuary  are  mainly  sands 
(51%)  or  muds  (33%).  There  is  a  marked  lack  of 
very  fine  sand  in  the  estuary,  and  the  mean  particle 
size  is  medium  sand.  The  sand  consist  mainly  of 
quartz,  except  in  the  lower  reaches  near  the  sea 
where  they  contain  a  high  proportion  of  shell 
fragments.  The  compositions  of  the  muds  in  the 
central  mud  belt  are  remarkably  homogeneous,  and 
probably  reflect  through  mixing  of  the  finer  parti- 
cles by  the  resuspension  caused  by  wind-generated 
wave  and  current  action  on  the  sediments.  The 
sediments  in  the  estuary  consist  of  quartz  alone,  or 
simple  mixtures  of  quartz  and  carbonates  (shell 
fragments)  or  quartz  and  clay  minerals  (with  some 
organic  matter).  Only  4  out  of  199  sediment  sam- 
ples show  any  mixing  of  carbonates  with  clay 
minerals.  (See  also  W89-00649)  (Author's  abstract) 
W89-00651 


BATHYMETRY,  ENVIRONMENTAL  PARAM- 
ETERS AND  SEDIMENTS  OF  THE  BOT 
RIVER  ESTUARY,  S.W.  CAPE  PROVINCE. 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Geo- 
chemistry. 
J.  P.  Willis. 

Transactions  of  the  Royal  Society  of  South  Africa, 
Vol.  45,  Parts  3  and  4,  p  253-283,  July  1985.  25  fig, 
2  tab,  14  ref. 

Descriptors:  *Bot  River  Estuary,  *Estuaries,  •Es- 
tuarine environments,  'Bathymetry,  'Bottom  sedi- 
ments, Water  level,  Winds,  Currents,  Wave  action, 
Sedimentology,  Water  level  fluctuations,  Estuarine 
environment,  Succession,  Quartz,  Sand,  Minerals, 
South  Africa. 

The  bathymetry  of  the  Bot  River  estuary,  water- 
level  records  from  1978  to  1983,  wind  records  for  a 
three-week  period  in  August-September  1984,  and 
investigations  into  the  particle-size  distribution, 
mineralogy  and  chemical  composition  of  sediments 
in  the  estuary  are  reported  and  discussed  The  Bot 
River  estuary  is  generally  shallow,  too  shallow  for 


NUMERICAL  MODEL  FOR  THE  WIND- 
DRIVEN  CIRCULATION  IN  THE  BOT  RIVER 
ESTUARY, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Ocean- 
ography. 
D.  van  Foreest. 

Transactions  of  the  Royal  Society  of  South  Africa, 
Vol.  45,  Parts  3  and  4,  p  285-289,  July  1985.  3  fig,  4 
ref. 

Descriptors:  'Estuaries,  'Model  studies,  'Wind 
waves,  'Wind-driven  currents,  'Bot  River  Estu- 
ary, 'Sediment  transport,  'Lake  sediments,  'South 
Africa,  Wind,  Water  circulation,  Lagoons,  Mathe- 
matical models,  Hydraulic  models,  Water  currents. 

A  numerical  model  for  the  wind-driven  circulation 
of  the  Bot  River  estuary  was  run  for  various  wind- 
directions  and  the  resulting  current  patterns  are 
discussed.  Using  a  wind-stress  of  3  dynes/sq  cm  in 
all  cases,  the  model  was  run  for  various  wind 
conditions,  including  northeasterly  and  south- 
southeasterly  winds  with  drag  coefficients  of 
0.0025  and  0.025.  In  all  cases,  relatively  strong 
currents  are  present  along  the  boundaries  of  the 
estuary  with  weak  return  currents  in  the  central, 
deeper  parts.  This  circulation  pattern  suggests  that 
sediments  could  be  removed  from  the  shallow 
water  along  the  edge  of  the  estuary  and  deposited 
in  the  central  parts.  The  circulation  patterns  that 
resulted  from  the  model  depend  upon  the  detail  of 
the  wind-field.  If  the  model  is  to  be  pursued,  it  will 
be  essential  to  obtain  detailed  information  on  the 
dominant  wind  directions  and  the  spatial  variabili- 
ty of  the  wind  field.  Direct  current  measurements 
are  needed  to  'tune'  the  model.  (See  also  W89- 
00649)  (Friedmann-PTT) 
W 89-00652 


HISTORICAL  RECORDS  OF  THE  BOT  RIVER 
ESTUARINE  SYSTEM, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

R.  Bally. 

Transactions  of  the  Royal  Society  of  South  Africa, 
Vol.  45,  Parts  3  and  4,  p  291-303,  July  1985.  4  fig, 
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Descriptors:  'Estuaries,  'Bot  River  Estuary, 
♦South  Africa,  'History,  'Succession,  'Geomor- 
phology,  Flushing,  Maps,  Kleinmard  Estuary, 
Water  level,  Breaching,  Topography. 

Historical  evidence  shows  that  the  Bot  River  estu- 
arine system  (South  Africa)  has  undergone  sub- 
stantial topographical  changes  during  the  past  cen- 
tury, the  most  recent  being  the  partial  isolation  of 
the  Kleinmond  from  the  Bot  River  estuary,  of 
which  it  was  once  apparently  a  part.  Despite  these 
substantial  changes,  there  is  no  evidence  to  con- 


firm an  early  newspaper  report  that  the  estuary 
itself  was  used  as  a  harbor.  The  historical  evidence 
that  is  reliable  shows  that  the  connection  with  the 
Kleinmond  estuary  has  varied  considerably  in  the 
past,  possibly  in  a  cyclical  manner.  The  ease  of 
water-flow  between  the  Bot  and  Kleinmond  estu- 
aries would  strongly  affect  both  the  likelihood  of  a 
natural  opening  occurring  (if  the  flow  is  restricted, 
water-levels  in  the  Bot  would  remain  at  heights 
conducive  to  breaching  for  longer)  and  also  the 
flushing  process  described  by  Bally  and  McQuaid. 
(See  also  W89-00649)  (Friedmann-PTT) 
W89-00653 


HYDROLOGY  OF  THE  BOT  RIVER  ESTU- 
ARY, 

National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa). 

G.  A.  W.  Fromme. 

Transactions  of  the  Royal  Society  of  South  Africa, 

Vol.  45,  Parts  3  and  4,  p  305-315,  July  1985.  3  fig, 
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ter interfaces,  Sea  level,  Lagoons,  Silt. 

During  the  flood  year  of  1981  and  1983,  the  Bot 
River  estuary  (South  Africa),  one  of  the  largest 
lagoons  in  the  southwestern  Cape,  was  opened  to 
the  sea  by  three  artificial  breachings  of  the  sand 
bar  that  were  aimed  at  lowering  the  excessively 
high  water  levels  in  the  lagoon  and  at  the  re- 
establishment  of  estuarine  conditions.  Surveys 
were  undertaken  in  the  lagoon  and  at  the  mouth 
channels  in  an  attempt  to  formulate  a  future  viable 
management  policy,  taking  into  account  the  con- 
flicting interests  of  the  defenders  of  continued  arti- 
ficial breachings  and  of  those  who  advocate  a 
closed  estuary  which,  if  left  unbreached,  will  even- 
tually change  into  a  coastal  fresh-water  lake.  Arti- 
ficial breachings  cause  a  rapid  lowering  of  the 
water  level  in  the  vlei  associated  with  a  sudden 
loss  of  large  areas  of  water  surface;  they  also  lead 
to  the  effective  discharge  of  silt-laden  flood  waters 
and  an  influx  of  clear  seawater.  It  is  recommended 
that  breachings  only  be  done  after  the  vlei  has 
reached  a  water-level  of  more  than  mean  sea  level 
+  2  m,  and  at  the  peak  of  the  rainy  winter  season, 
to  ensure  that  the  mouth  remains  open  for  a  rea- 
sonable period  of  time.  (See  also  W89-00649)  (Au- 
thor's abstract) 
W 89-00654 

PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  THE  WATERS  OF  THE  BOT  RIVER 
ESTUARY,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
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Descriptors:  'Estuaries,  'Bot  River  Estuary, 
'Water  chemistry,  'South  Africa,  Hydrogen  ion 
concentration,  Breaching,  Dunes,  Lagoons,  Water 
properties,  Estuarine  environment,  Chemical  prop- 
erties, Physical  properties,  Salts,  Sodium,  Sulfate, 
Ammonia,  Phophates,  Silicates,  Flushing.  Chlo- 
rine, Alkalinity,  Water  temperature.  Saline-fresh- 
water interfaces,  Seasonal  variation. 

The  physical  and  chemical  properties  of  waters  of 
the  Bot  River  estuary  have  been  examined  over  a 
period  of  five  years.  The  parameters  measured 
were:  electrical  conductivity,  pH,  alkalinity,  tem- 
perature, dissolved  oxygen,  total  dissolved  salts, 
sodium,  magnesium,  calcium,  potassium,  fluoride, 
chloride,  nitrate,  ammonia,  sulfate,  phosphate  and 
silicate.  The  physical  and  chemical  properties  of 
the  Bot  River  estuary  during  the  period  under 
consideration  were  dominated  by  two  processes. 
The  first  of  these  was  the  input  of  marine  water  by 
artificial  breaching  of  the  dune  barrier  that  normal- 
ly impounds  the  estuary.  The  second  process  was 
the  gradual  dilution  and  flushing  of  this  marine 
water  by  water  draining  into  the  estuary  from  the 
catchment,  and  out  of  the  system  at  times  of  high 
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water  by  means  of  a  connection  with  the  neighbor- 
ing Kleinmond  estuary.  These  two  processes  were 
modulated   bv  seasonal  changes.   (See  also  W89- 
00649)  (Author's  abstract) 
W89-00655 


PRIMARY  PRODUCTIVITY  OF  THE  BOT 
RIVER  ESTUARY,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
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Descriptors:  'Estuaries,  *Estuarine  environments, 
•Primary  productivity,  *Bot  River  Estuary. 
•South  Africa,  'Ecosystems,  Macrophytes, 
Benthic  fauna,  Biomass,  Phytoplankton,  'Aquatic 
populations,  Diatoms,  Bottom  sediments,  Breach- 
ing, Organic  matter.  Submerged  plants,  Reeds, 
Aquatic  bacteria,  Lagoons,  Flushing. 

The  primary  production  of  the  Bot  River  estuary, 
a  large  closed  estuary  on  the  southwestern  coast  of 
South  Africa,  has  been  estimated  at  11,059  t  dry 
mass/year.  The  main  contributions  to  this  value 
come  from  the  submerged  aquatic  macrophytes 
(7,987  t  dry  mass/y  or  72%  of  total  calculated 
production),  reeds  (1,503  t  dry  mass/year  or  14%), 
benthic  diatoms  (787  t  dry  mass/y  or  7%)  and 
phytoplankton  (782  t  dry  mass/y  or  7%).  These 
four  categories  are  believed  to  contribute  over 
90%  of  the  primary  production  during  periods  of 
stability  when  the  estuary  is  closed  and  full.  Much 
of  this  production  is  not  directly  utilized  by  herbi- 
vores and  forms  the  basis  of  a  bacterial  system 
producing  very  fine,  organically  rich  material  de- 
posited on  the  estuary  bed.  Primary  production  is 
affected  by  mouth  opening  in  a  number  of  different 
ways  including  changes  in  volume  of  water,  avail- 
able surface  area  for  attachment  of  macrophytes, 
and  loss  of  macrophytes  that  are  stranded  or 
washed  out  to  sea.  (See  also  W89-00649)  (Author's 
abstract) 
W89-00656 


EFFECT  OF  SALINITY  AND  TEMPERATURE 
VARIATIONS  ON  THE  BACTERIAL  POPULA- 
TION IN  THE  BOT  RIVER  ESTUARY, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
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C.  H.  Roberts.  G   M.  Branch,  and  F.  T.  Robb. 
Transactions  of  the  Royal  Society  of  South  Africa 
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Descriptors:  'Estuaries,  'Water  temperature,  'Salt 
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'Aquatic  bacteria,  Population  exposure.  Growth 
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lation dynamics.  Bacteria. 

The  effect  of  temperature  and  salinity  variations  on 
the  suspended  bacterial  population  of  the  Bot 
River  estuary,  a  closed  estuary,  was  examined.  The 
population  was  salt-tolerant,  and  saline  water  was 
required  for  maximal  growth  rates.  Temperatures 
below  15  C  inhibited  growth.  Bacterial  isolates  fell 
into  two  groups  as  regards  temperature  optima,  the 
one  having  an  optimum  of  23  C  and  the  other  30 
C.  The  bacterial  population  in  the  Bot  River  estu- 
ary is  clearly  adapted  to  estuarine  conditions.  The 
estuary,  being  normally  closed  to  the  seas  and 
being  well-mixed  due  to  wind  turbulence,  provides 
a  relatively  constant  environment  for  bacteria. 
These  bacteria  are  necessarily  salt-tolerant  and  salt- 
requiring  and  none  of  the  isolates  appears  to  be  of 
fresh-water  origin.  (See  also  W89-00649)  (Author's 
abstract) 
W89-00657 


ANNUAL  CYCLE  OF  FREE-FLOATING  BAC- 
TERIA IN  THE  BOT  RIVER  ESTUARY, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy 
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Vol.  45,  Parts  3  and  4.  p  353-361.  July  1985   1  fig   1 
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Descriptors:  'Estuaries,  'Estuarine  environment, 
'Population  dynamics,  'South  Africa,  'Bot  River 
Estuary,  'Aquatic  populations,  'Seasonal  vari- 
ations, 'Bacteria,  Lagoons,  Biomass,  Water  tem- 
perature, Salinity,  Dissolved  organic  matter, 
Breaching,  Sampling. 

The  Bot  River  estuary  (South  Africa)  is  normally 
closed  to  the  sea  and  its  bacterial  population  fluctu- 
ates seasonally,  peaking  in  late  summer.  Parameters 
such  as  temperature,  salinity,  organic  nutrients  and 
turbidity  may  directly  or  indirectly  cause  these 
fluctuations.  This  study  compared  the  spatial  and 
temporal  patterns  of  bacterial  numbers  and  biomass 
in  the  Bot  River  estuary,  which  is  normally  closed, 
with  the  distribution  of  bacteria  in  previously  stud- 
ied open  estuaries.  The  impact  of  artificially  open- 
ing the  mouth  of  the  estuary  was  recorded.  The 
seasonal  bacterial  distribution  was  determined  from 
samples  taken  every  two  months  at  four  sites. 
Bacterial  numbers  ranged  between  1  times  10  to 
the  sixth  power  and  3  times  10  to  the  sixth  power. 
The  spatial  distribution  of  this  bacterial  population 
was  found  to  differ  from  that  of  open  estuaries 
studied  elsewhere.  However,  artificial  opening  of 
the  estuary  results  in  a  distribution  pattern  similar 
to  that  of  open  estuaries.  (See  also  W89-00649) 
(Friedmann-PTT) 
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ZOOPLANKTON  AND  SOME  ENVIRONMEN- 
TAL CONDITIONS  IN  THE  BOT  RIVER  ESTU- 
ARY, 
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A  zooplankton  study  started  during  July  1980 
while  the  Bot  River  estuary  was  closed  off  from 
the  sea,  and  had  a  mean  surface  salinity  of  13.5  ppt. 
The  latter  declined  to  2.3  ppt  in  September  1981 
before  the  estuary  was  opened  to  the  sea  at  the 
Sonesta  Holiday  Resort,  after  which  it  increased 
again  to  means  of,  respectively,  28.9  and  30.8  ppt 
during  November  and  December  1981,  the  last 
two  months  of  the  survey.  Zooplankton  numbers 
and  biomass  fluctuated  seasonally  with  maximum 
mean  values  occurring  during  the  spring  of  1980. 
Apparently  the  estuarine  zooplankton  population 
in  the  Bot  River  estuary  was  adversely  affected  in 
terms  of  both  numbers  and  biomass  by  the  decrease 
in  salinity  prior  to  the  opening  of  the  estuary  at 
Sonesta.  Zooplankton  composition,  however, 
changed  relatively  little.  The  nauplii,  copepodites 
and  adults  of  the  calanoid  copepod  Pseudodiapto- 
mus  hessei  dominated  numerically,  together  form- 
ing an  average  of  approximately  90%  of  the  zoo- 
plankton during  the  study.  Only  two  marine  zoo- 
plankton organisms,  Oithona  similis  and  Paraca- 
lanus  crassirostris,  were  collected  in  the  estuary, 
appearing  after  it  was  opened  at  Sonesta.  The 
prevailing  salinities  in  the  estuary  prior  to  its  open- 
ing at  Sonesta  appear  to  have  inhibited  the  breed- 
ing of  an  important  estuarine  bait  organism,  the 
sandprawn  Callianassa  kraussi.  (See  also  W89- 
00649)  (Author's  abstract) 
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Estuaries — Group  2L 

'Population  dyanamics,  'South  Africa,  Aquatic- 
populations,  Lake  sediments,  Amphipods,  Isopods, 
Polychaetes,  Midges,  Mollusks,  Oligochaetes, 
Ditchgrass,  Estuarine  sediments,  Species  diversity. 

The  species  composition,  abundance,  biomass  and 
distribution  of  the  benthic  macrofauna  of  the  Bot 
River  estuary  are  discussed.  In  general,  the  fauna  is 
impoverished,  comprising  mainly  amphipods,  iso- 
pods, polychaetes  and  mollusks.  Average  total  bio- 
mass figures  are  8.29  g  dry  mass/sq  m  for  Decem- 
ber 1982  and  4.32  g  dry  mass/sq  m  for  May  1983. 
The  tanaid,  Apseudes  digitalis,  was  the  most  abun- 
dant species,  while  the  bivalve,  Arcuatula  capensis, 
had  the  highest  biomass.  Low  diversities  and  abun- 
dances are  attributed  to  the  lack  of  contact  with 
the  sea.  The  estuary  can  be  divided  roughly  into 
four  major  zones,  based  on  the  distribution  and 
abundance  of  the  benthic  macrofauna.  Faunistical- 
ly,  the  zones  differ  with  respect  to  the  characteris- 
tic and  numerically  dominant  species.  Highest  total 
biomass  figures  (91.63  g  dry  mass/sq  m)  are  associ- 
ated with  the  Ruppia  beds,  whereas  the  lowest 
figures  were  usually  found  in  the  deeper  areas.  The 
meiofauna  of  the  system  is  noticeably  impover- 
ished, in  terms  of  both  numbers  and  diversity.  The 
main  groups  represented  are  the  platyhelminths. 
nematodes  and  oligochaetes,  with  a  few  chirono- 
mids,  polychaetes  and  juvenile  forms  of  macro- 
faunal  amphipods.  Densities  are  low  (0.02  -  1.82  cu 
cm  sediment)  and  the  animals  are  relatively  large 
for  meiofaunal  organisms.  The  abundance  and  di- 
versity of  these  groups  are  closely  related  to  the 
composition  of  the  sediment,  with  the  richest  sedi- 
ments being  those  with  the  lowest  mud  fractions, 
close  to  the  sea.  (See  also  W89-00649)  (Author's 
abstract) 
W89-00660 


VARIATIONS  IN  THE  USE  OF  THE  BOT 
RIVER  ESTUARY  BY  WATER-BIRDS, 

Department  of  Nature  and  Environmental  Conser- 
vation, Stellenbosch  (South  Africa). 
C.  W.  Heyl,  and  M.  H.  Currie. 
Transactions  of  the  Royal  Society  of  South  Africa 
Vol.  45,  Parts  3  and  4,  p  397-417,  July  1985.  5  fig,  1 
tab,  41  ref. 

Descriptors:  'Estuaries,  'Estuarine  environments, 
'Water  birds,  'South  Africa,  'Bot  River  Estuary, 
'Wetlands,  'Ecosystems,  'Aquatic  animals, 
Breaching,  Waterfowl,  Lagoons,  Management 
planning,  Wildlife  management. 

The  Bot  River  estuary  (South  Africa)  is  an  impor- 
tant wetland  for  various  waterbirds,  and  is  espe- 
cially of  value  as  a  safe  refuge  during  the  dry 
season.  Its  use  by  birds,  however,  varied  widely 
over  the  study  period,  and  was  largely  related  to 
changing  hydrological  conditions  in  the  estuary. 
Indications  are  that  artificial  breaching  of  the  sand- 
bar in  particular  affects  the  bird  community,  and 
that  favorable  environmental  conditions  for  most 
species  develop  only  after  prolonged  periods  of 
three  or  more  years  after  breaching  It  is  recog- 
nized, however,  that  the  establishment  of  periodic 
estuarine  conditions  by  means  of  direct  contact 
with  the  sea  would  be  in  the  interest  of  the  water- 
birds.  It  is  therefore  proposed  that  a  management 
strategy  of  infrequent  artificial  breaching  be  pur- 
sued. (See  also  W89-00649)  (Author's  abstract) 
W89-00661 


ECOLOGICAL  ROLE  OF  THE  RED-KNOBBED 
COOT,  FULICA  CRISTATA  GMELIN,  AT  THE 
BOT  RIVER  ESTUARY,  SOUTH  AFRICA:  A 
PRELIMINARY  INVESTIGATION, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

B.  A.  Stewart,  and  R.  Bally. 

Transactions  of  the  Royal  Society  of  South  Africa 
Vol.  45,  Parts  3  and  4,  p  419-426,  July  1985.  1  fig  1 
tab,  28  ref. 

Descriptors:  'Estuaries,  'Estuarine  environments. 
'Water  birds,  'Waterfowl,  'Bot  River  Estuary, 
'South  Africa.  'Macrophytes.  'Ecosystems. 
'Ecology.  'Metabolism,  Food  chains,  Productivi- 
ty, Lagoons,  Sago  pondweed.  Submerged,  Ditch 
grass.  Energetics,  Cycling  nutrients,  Guano. 
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The  red-knobbed  coot  Fulica  cristata  constitutes 
over  90%  of  the  waterfowl  numbers  at  the  Bot 
River  estuary.  South  Africa.  To  determine  the 
impact  of  the  birds  on  the  submerged  aquatic  ma- 
crophytes  at  the  estuary,  aspects  of  the  bioenerge- 
tics  of  the  red-knobbed  coot  were  studies.  Captive 
birds  of  mean  mass  720.4  g  had  a  daily  metabolized 
energy  of  516  kJ  per  bird.  The  daily  energy  ex- 
penditure of  the  coots  in  the  wild  was  estimated  to 
be  691  kJ  per  bird.  The  birds  assimilated  57.9%  of 
their  gross  energy  intake  when  feeding  on  Ruppia 
maritima  L.  and' Potamogeton  pectinatus  L.  and 
consumed  approximately  82.4  g  dry  weight  of  ma- 
crophyte  per  bird  per  day  during  free  existence. 
On  the  basis  of  their  energy  requirements,  it  is 
estimated  that  the  coot  population  on  the  Bot 
River  estuary  consumed  759.5  tons  dry  weight, 
approximately  9.9-12.5%  of  the  submerged  macro- 
phyte  production  in  1980-1981.  Guano  released 
into  the  water  during  the  same  period  is  estimated 
at  470.1  tons  dry  weight.  (See  also  W89-00649) 
(Author's  abstract) 
W89-00662 

COMPARISON  OF  THE  PHYSIOLOGICAL 
CONDITION  OF  THE  SOUTHERN  MULLET 
LIZA  RICHARDSONI  (SMITH),  IN  A  CLOSED 
ESTUARY  AND  THE  SEA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy. 

H  P  De  Decker,  and  B  A.  Bennett. 
Transactions  of  the  Royal  Society  of  South  Africa, 
Vol.  45,  Parts  3  and  4,  p  427-436,  July  1985.  4  fig,  1 
tab,  27  ref. 

Descriptors:  *Estuaries,  *Estuarine  environments, 
•Fish  populations,  *Fish  physiology,  *Bot  River 
Estuary,  'Mullet,  'South  Africa,  'Aquatic  popula- 
tions. Fish  behavior,  Spawning,  Tissue  analysis, 
Comparison  studies,  Energetics,  False  Bay. 

The  physiological  condition  of  the  mullet,  Liza 
richardsoni  (Smith),  from  the  closed  Bot  River 
estuary,  is  compared  with  that  of  the  same  species 
from  False  Bay.  Levels  of  protein,  lipid,  water  and 
ash,  as  well  as  energy  content,  were  determined  in 
fish  from  the  two  environments.  Protein  (17.94% 
vs.  18.53%)  and  ash  levels  (3.41%  vs.  4.81%)  were 
similar  in  both  estuarine  and  marine  fish.  Lipid 
(9  95%  vs.  2.23%)  and  energy  levels  (18.35  kJ/g 
dry  weight  vs.  14.18  kJ/g  dry  weight),  were  sig- 
nificantly higher,  while  levels  of  water  (67.73%  vs. 
74.87%)  were  lower  in  the  estuarine  fish.  On  aver- 
age, the  estuarine  L.  richardsoni  were  in  better 
condition  than  their  marine  conspecifics.  Liza  ri- 
chardsoni does  not  spawn  in  estuaries  and  their 
better  condition  in  the  estuary  could  possibly  be 
attributed  to  the  retention  of  energy  usually  lost 
through  spawning  in  the  sea.  On  the  other  hand, 
estuarine  subadults  were  already  in  an  improved 
condition,  which  could  only  be  due  to  better  feed- 
ing conditions.  It  is  therefore  concluded  that  estua- 
rine L.  richardsoni  can  maintain  a  better  condition 
due  to  both  more  favorable  feeding  conditions  and 
the  retention  of  energy  usually  lost  through  spawn- 
ing. (See  also  W89-00649)  (Author's  abstract) 
W89-00663 


MASS  MORTALITY  OF  FISH  ASSOCIATED 
WITH  LOW  SALINITY  CONDITIONS  IN  THE 
BOT  RIVER  ESTUARY, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

B  A.  Bennett. 

Transactions  of  the  Royal  Society  of  South  Africa, 
Vol.  45,  Parts  3  and  4,  p  437-447,  July  1985.  2  fig,  2 
tab,  21  ref. 

Descriptors:  'Estuaries,  'Estuarine  environments, 
•Fish  populations,  'South  Africa,  'Bot  River  Estu- 
ary, 'Mortality,  'Salinity,  Population  dynamics, 
Lagoons.  Breaching,  Population  exposure,  La- 
goons, Monitoring.  Dunes. 

The  Bot  River  esluary  remains  closed  for  pro- 
longed periods  during  which  the  salinities  decline 
progressively.  In  October  1981,  after  four  years  of 
isolation  from  the  sea,  the  maximum  salinity  in  the 
estuary  fell  to  3  ppt,  resulting  in  a  mass  fish  mortal- 
ity. The  extent  of  this  is  compared  with  the  species 
composition  and  relative  abundance  of  fish  prior  to 


the  mortality  and  with  published  records  of  the 
minimum  salinities  that  these  species  were  previ- 
ously known  to  tolerate.  On  the  basis  of  this  study, 
it  is  suggested  that  the  salinity  of  the  lagoon  be 
regularly  monitored  and  when  the  maximum  falls 
to  4  ppt,  the  dune  barrier  should  be  artificially 
breached.  (See  also  W89-00649)  (Author's  abstract) 
W 89-00664 

CHANGES  IN  THE  FISH  FAUNA  OF  THE  BOT 
RIVER  ESTUARY  IN  RELATION  TO  OPEN- 
ING AND  CLOSURE  OF  THE  ESTUARY 
MOUTH,  ^  ._     , 

Cape  Town  Univ.  (South  Africa).  Dept.  ot  Zoolo- 
gy. 

B.  A.  Bennett,  K.  C.  D.  Hamman,  G.  M.  Branch, 
and  S.  C.  Thorne. 

Transactions  of  the  Royal  Society  of  South  Atnca, 
Vol.  45,  Parts  3  and  4,  p  449-464,  July  1985.  6  fig,  2 
tab,  24  ref. 

Descriptors:  'Estuaries,  'Estuarine  environments, 
'Fish  populations,  'Bot  River  Estuary,  'Popula- 
tion dynamics,  'South  Africa,  'Fish  management, 
•Breaching,  Ecosystems,  Lagoons,  Kleinmond  Es- 
tuary. 

The   fish   community   of  the   Bot   River   estuary 
(South  Africa)  was  sampled  with  seine  and  gill  nets 
between  April  1980  and  July  1983.  During  part  of 
this  period,  the  estuary,  which  is  usually  closed, 
was   in   contact   with   the   sea   via   an   artificially 
opened  deep-water  mouth  as  well  as  the  natural 
spill   way   into   the   adjacent   Kleinmond   estuary. 
Changes  in   the  species  composition,  abundance, 
and  size-structure  of  the  fish  community  are  de- 
scribed that  occurred  as  a  result  of  these  connec- 
tions with  the  sea,  as  well  as  seasonal  and  longer- 
term    changes   that    occurred    during   the   closed 
phase.  The  implications  of  opening  the  mouth,  for 
the  fish  and  the  fishermen  that  utilize  the  lagoon, 
are   outlined,    and    management    options   are   dis- 
cussed. The  responses  of  the  different  species  to 
direct  opening  of  the  estuary  at  Sonesta  depended 
largely  on  their  life  cycles.  With  two  exceptions, 
species  that  breed  in  the  estuary  did  not  emigrate 
when  it  was  open.  This  finding  lends  support  to 
earlier  published  conclusions  that  these  species  are 
entirely  dependent  on  estuaries  throughout  their 
life  cycles.  The  abundance  and  size-structure  ot 
those  species  that  breed  only  in  the  seas  showed  a 
common  pattern.  Typically,  only  large  individuals 
of  these  species  were  present  before  the  estuary 
was  opened.  After  opening,  catches  of  the  large 
fish  declined  while  small  fish  suddenly  appeared, 
often  in  large  numbers.  It  is  clear  from  fish  size- 
structure    and    abundance    cycles    that    periodic 
breaching  of  the  dune  barrier  is  essential  for  these 
species  to   remain   available   to   fishermen   in   the 
estuary.  Also,  some  of  the  fish  species  in  the  estu- 
ary  may   be   entirely   dependent   on   estuaries  as 
juveniles.  The  Bot  River  estuary  thus  may  play  a 
significant  role  in  maintaining  stocks  of  these  spe- 
cies. (See  also  W89-00649)  (Friedmann-PTT) 
W89-00665 

SYNOPSIS  OF  THE  IMPACT  OF  ARTIFICIAL- 
LY OPENING  THE  MOUTH  OF  THE  BOT 
RIVER  ESTUARY:  IMPLICATIONS  FOR  MAN- 
AGEMENT, r  _     , 

Cape  Town  Univ.  (South  Africa).  Dept.  Of  Zoolo- 

py 

G.  M.  Branch,  R.  Bally,  B.  A.  Bennett,  H.  P.  De 
Decker,  and  G.  A.  W.  Fromme. 
Transactions  of  the  Royal  Society  of  South  Africa, 
Vol.  45,  Parts  3  and  4,  p  465-483,  July  1985.  5  fig,  1 
tab,  39  ref. 

Descriptors:  'Estuaries,  'Estuarine  environment, 
♦Geomorphology.  'Bot  River  Estuary,  'Breach- 
ing, 'Sedimentology,  'Aquatic  populations,  •Ecol- 
ogy. 'Population  dynamics,  Ecosystems,  Water- 
fowl, South  Africa,  Salinity,  Saline  water,  Long- 
h-rm  planning,  Management  planning.  Kleinmond 
Estuary,  Lakes,  Flushing,  Environmental  manage- 
ment. 


Previous  research  on  the  Bot  River  estuary  is 
synthesized,  including  that  on  its  past  and  present 
geology,  sedimentology,  hydrology,  history,  plant 
life,  invertebrates,  birds  and  fish.  The  estuary  is 


periodically  breached  to  form  a  deep  mouth  and 
this  restores  estuarine  conditions  and  allows  re- 
cruitment of  fish;  but  it  also  disrupts  the  system 
and  results  in  massive  losses  of  aquatic  weeds  and 
invertebrates,  and  a  twentyfold  reduction  in  bird 
life.  A  key  feature  in  the  ecology  is  that  the  Bot  is 
connected  to  the  adjacent  Kleinmond  estuary  by 
overflow  channels  that  act  as  a  spillway  when 
water  levels  in  the  Bot  are  high.  Because  of  this, 
the  Bot  will  slowly  become  diluted  by  river  water 
and  change  into  a  freshwater  lake  if  it  is  not 
breached.  Six  proposed  plans  for  the  management 
of  the  Bot  River  estuary  are  discussed.  Only  two 
are  viable:  either  the  estuary  should  never  be 
breached  (and  thus  be  managed  as  a  freshwater 
lake)  or  breaching  should  be  controlled  and  under- 
taken about  every  three  or  four  years  or  when 
salinities  drop  below  6  ppt  (and  the  system  man- 
aged as  an  estuary).  (See  also  W89-00649)  (Au- 
thor's abstract) 
W 89-00666 

EXPERIMENTAL  DETERMINATION  OF  SALT 
INTRUSION  MECHANISMS  IN  THE  VOL- 
KERAK  ESTUARY, 

Rijkswaterstaat-Deltadienst,  The  Hague  (Nether- 
lands). 

J.  Dronkers,  and  J.  VanDeKreeke. 
Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  20,  No.  1,  p  1-19,  June  1986.  20  fig,  1  tab,  14 
ref. 

Descriptors:  'Saline  water  intrusion,  'Volkerak 
Estuary,  'Estuaries,  'The  Netherlands,  'Water  cir- 
culation, Seawater,  Fluctuation,  Water  currents, 
Tidal  effects. 

Salt  transport  mechanisms  in  the  Volkerak  estuary, 
The  Netherlands,  were  analyzed  using  the  results 
of  simultaneous  measurements  of  current  and  salt 
concentrations  in  32  verticals  distributed  over  six 
cross-sections.  Longitudinal  salt  fluxes  in  each 
cross-section  were  evaluated  by  interpolating 
measured  values  of  current  speed  and  salt  concen- 
tration over  the  cross-section  and  in  time.  The  field 
data  and  subsequent  analysis  reveal  that  in  the 
seaward  part  of  the  estuary  the  advective  salt  flux 
is  balanced  by  the  non-local  dispersive  flux.  Salt 
intrusion  in  this  region  is  caused  by  large  scale 
exchanges  of  water  bodies  between  the  Volkerak 
estuary  and  Eastern  Scheldt  estuary,  between  dif- 
ferent tidal  channels  at  channel  junctions  and  be- 
tween tidal  channels  and  tidal  flats.  In  the  land- 
ward part  of  the  estuary  gravitational  circulation  is 
the  dominant  salt  intrusion  process,  reflected  most 
strongly  in  the  local  salt  flux  component  associated 
with  steady  vertical  variations  in  velocity  and  salt 
concentrations.  (Author's  abstract) 
W89-00667 

COMPARISON  OF  METHODS  FOR  THE  DE- 
TERMINATION OF  CHLOROPHYLL  IN  ES- 
TUARINE SEDIMENTS, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

E.  A.  M.  J.  Daemen. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  20,  No.  1,  p  21-28,  June  1986.  2  fig,  5  tab,  20 

ref. 

Descriptors:  'Estuaries,  'Sediment,  'Pigments, 
•Plant  pigments,  *Chemical  analysis,  •Chloro- 
phyll, Chlorophyll  a,  Comparison  studies,  Chroma- 
tography, Spectrophotometry,  Fluorometry,  Estu- 
arine environment,  Oosterschelde  estuary. 

Five  methods  for  the  determination  of  the  chloro- 
phyll content  in  solutions  of  pure  chlorophyll  and 
pigment  extracts  of  estuarine  sediments  were  com- 
pared using  samples  from  the  Oosterschelde  estu- 
ary If  only  chlorophyll  a  was  present,  spectropho- 
tometry, fluorometric,  as  well  as  HPLC  methods 
yielded  reliable  results.  In  samples  containing  a 
mixture  of  pigments,  the  spectrophotometry 
method  appears  to  be  preferable  to  the  fluorome- 
tric determination,  unless  the  relation  between 
spectrophotometer  and  fluorometer  readings  is 
checked  regularly.  However,  in  pigment  extracts 
that  contain  a  mixture  of  pigments,  the  most  reli- 
able results  will  be  obtained  with  the  HPLC  tech- 
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nique  because  interference  by  the  various  pigments 
in  the  extract  is  excluded  as  they  are  separated 
before  quantification.  Similar  results  are  reported 
from  the  literature  for  phytoplankton.  The  conclu- 
sions drawn  from  the  analysis  of  samples  from  the 
water  column  are  thus  also  valid  for  sediments 
containing  chlorophyll  in  addition  to  large 
amounts  of  organic  matter.  (Author's  abstract) 
W89-00668 


CA(  +  2)-STRESS,  BIOLOGICAL  RESPONSE 
AND  PARTICLE  AGGREGATION  IN  THE 
AQUATIC  HABITAT, 

Hamburg  Univ.  (Germany,  F.R.).  Geologisch-Pa- 

laeontologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  2K. 
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TIDAL  ASYMMETRY  AND  ESTUARINE  MOR- 
PHOLOGY, 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div.  of 

Tidal  Waters. 

J.  Dronkers. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  20,  No.  2/3,  p  117-131,  August  1986.  10  fig,  56 

ref,  append. 

Descriptors:  *Estuaries,  'Channel  morphology. 
•Geomorphology,  *Tidal  effects,  'Sediment  trans- 
port, Tidal  currents.  Water  currents,  Tidal  asym- 
metry. 

The  relationship  between  tidal  asymmetry  and  es- 
tuarine  morphology  is  investigated.  The  present 
study  was  concerned  mainly  with  the  evolution  of 
the  estuary  by  the  long-term  averaged  sediment 
supply  from  inland  or  coastal  origin,  and  the  direc- 
tion and  magnitude  of  the  long-term  averaged  sedi- 
ment transport.  Tidal  wave  deformation  in  shallow 
systems  with  a  regular  or  a  complex  geometry  and 
subsequent  impact  on  the  residual  sediment  flux 
was  also  analyzed.  There  is  a  differene  between  the 
slack  water  periods  before  ebb  and  flood  which 
affects  in  particular  the  residual  transport  of  the 
fine  fraction  of  the  suspended  load.  In  regularly 
shaped  basins  and  in  the  absence  of  river  inflow, 
the  tidal  wave  tends  to  be  distorted.  This  distortion 
is  seen  in  the  inner  part  of  both  long  and  short  tidal 
basins  and  will  cause  a  sediment  infill  of  estuaries 
in  periods  of  small  river  discharge.  In  irregularly 
shaped  estuaries,  the  tidal  current  variation  is  influ- 
enced by  the  geometry  which  may  favor  a  residual 
import  of  fine  sediment  in  some  cases  and  inhibit  it 
in  others.  Coastal  shelf  and  wind  effects  also  play  a 
role  in  shaping  estuaries.  (Miller-PTT) 
W89-00670 


FLOCCULATION  AND  DE-FLOCCULATION 
OF  SUSPENDED  MATTER  IN  ESTUARIES, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
D.  Eisma. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  20,  No.  2/3,  p  183-199,  August  1986.  13  fig,  1 
tab,  77  ref. 

Descriptors:  'Estuaries,  'Suspended  solids,  'Floc- 
culation,  'Organic  compounds.  Chemical  proper- 
ties. 

Flocculation  and  de-flocculation  have  been  ob- 
served in  estuaries  and  the  processes  involved  are 
discussed.  An  attempt  is  made  to  put  these  obser- 
vations into  a  larger  framework  of  suspended  parti- 
cle behavior  in  estuaries  and  coastal  seas.  For  the 
study  of  in  situ  suspended  matter  in  estuaries,  two 
methods  were  applied:  (1)  direct  photography  in 
the  water,  and  (2)  sampling  by  divers  with  a  spe- 
cial device  aimed  at  collecting  undisturbed  sam- 
ples. In  situ  photography  was  carried  out  with  a 
Benthos  plankton  camera.  Suspended  matter  in 
estuaries  and  the  lower  reaches  of  rivers  is  present- 
ed as  microflocs  and  mineral  particles  of  up  to  125 
micrometers  diameter  flocculated  into  macroflocs 
of  up  to  3-4  mm  diameter.  The  microflocs  consist 
of  strongly  bound  mineral  particles  glued  together 
by  organic  matter.  The  macroflocs  are  loosely 
bound  and  fragile,  easily  broken  up  by  the  physical 
disturbance  during  sampling  and  size  analysis  but 
stable  in  flowing  water  at  current  speeds  of  up  to 
1.5   m/s.    Macroflocs   are   predominantly    formed 


under  conditions  of  viscous  flow  and  glued  togeth- 
er by  organic  matter.  Mucopolysaccharides,  pro- 
duced by  bacteria,  algae  and  higher  plants  and 
mobilized  from  the  suspended  matter  at  low  salini- 
ty, are  important  in  glueing  the  particles  together. 
In  estuaries  the  microflocs  of  fluvial  origin  are 
broken  up  by  organisms  consuming  the  organic 
matter  in  the  microflocs  and  reflocculated  into 
new  microflocs  with  newly  formed  organic  materi- 
al of  estuarine  origin.  (Miller-PTT) 
W89-00671 


PARTITIONING  OF  ORGANOCHLORINES 
BETWEEN  WATER,  PARTICULATE  MATTER 
AND  SOME  ORGANISMS  IN  ESTUARINE 
AND  MARINE  SYSTEMS  OF  THE  NETHER- 
LANDS, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 
(Netherlands). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00672 


DYNAMICS  OF  DISSOLVED  SILICIUM  AND 
NITROGEN-NUTRIENTS  AT  LOW  TEMPERA- 
TURE IN  THE  EMS-DOLLARD  ESTUARY, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
W.  Helder,  and  R.  T.  P  DeVries. 
Netherlands  Journal  of  Sea  Research   NJSRBA, 
Vol.  20,  No.  2/3,  p  277-284,  August  1986.  7  fig,  1 
tab,  37  ref. 

Descriptors:  'Nitrogen  cycle,  'Nutrients,  'Tem- 
perature effects,  'Sediment-water  interfaces,  'Es- 
tuaries, Silicates,  Ammonia,  Nitrates,  Ems  River, 
Westerwoldse  River,  Fluorescence,  Nitrification, 
Salinity,  Chemical  properties,  Ems-Dollard  Estu- 
ary. 

Results  are  presented  from  a  winter  situation  (4-6 
C,  January  1975)  when  concentration  changes  of 
ammonia  and  nitrate  can  be  attributed  completely 
to  nitrification  in  the  water  passing  through  the 
Ems-Dollard  estuary  on  the  German-Dutch 
border.  Using  salinity  and  fluorescence  as  conserv- 
ative tracers  to  discriminate  between  fresh  water 
contributions  from  two  different  fresh  water 
sources  (the  river  Ems  and  the  river  Westerwoldse 
Aa),  deviations  from  conservative  behavior  for 
silicate,  ammonia  and  nitrate  are  reported.  For 
silicate,  a  net  removal  from  overlying  water  during 
transport  through  the  estuary  of  15%  was  found. 
Nitrification  in  overlying  water  was  the  only  im- 
portant process  in  nitrogen  cycling.  Sediment- 
water  exchange  was  of  no  importance  during  this 
period.  (Miller-PTT) 
W89-00673 


INCREASED    PHYTOPLANKTON     PRIMARY 
PRODUCTION    IN    THE    MARSDIEP    AREA 
(WESTERN  DUTCH  WADDEN  SEA), 
Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00674 


ADVENTURES  IN  HOLISTIC  ECOSYSTEM 
MODELLING:  THE  CUMBERLAND  BASIN 
ECOSYSTEM  MODEL, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

D.  C.  Gordon,  P.  D.  Keizer,  G.  R.  Daborn,  P. 

Schwinghamer,  and  W.  L.  Silvert. 

Netherlands  Journal  of  Sea   Research   NJSRBA, 

Vol.  20,  No.  2/3,  p  325-335,  August  1986.  7  fig,  1 

tab,  20  ref. 

Descriptors:  'Model  studies,  'Cumberland  Basin. 
'Bay  of  Fundy,  'Canada,  'Estuaries,  Environmen- 
tal  policy,    Basins,   Benthos,   Physical   properties. 

A  holistic  ecosystem  model  has  been  developed  for 
the  Cumberland  Basin,  a  turbid  macrotidal  estuary 
at  the  head  of  Canada's  Bay  of  Fundy  The  model 
was  constructed  as  a  group  exercise  involving  sev- 
eral dozen  scientists.  Philosophy  of  approach  and 
methods  were  patterned  after  the  BOEDE  Ems- 
Dollard  modelling  project.  The  model  is  one-di- 
mensional, has  3  compartments  and  3  boundaries, 
and  is  composed  of  3  separate  submodels  (physical, 
pelagic  and  benthic)  The  28  biological  state  varia- 


Estuaries — Group  2L 

bles  cover  the  complete  estuarine  ecosystem  and 
represent  broad  functional  groups  of  organisms 
based  on  trophic  relationships.  Although  still 
under  development  and  not  yet  validated,  the 
model  has  been  verified  and  has  reached  the  stage 
where  most  state  variables  provide  reasonable 
output.  The  modelling  process  has  stimulated  inter- 
disciplinary discussion,  identified  important  data 
gaps  and  produced  a  quantitative  tool  which  can 
be  used  to  examine  ecological  hypotheses  and  de- 
termine critical  environmental  processes.  As  a 
result,  Canadian  scientists  have  a  much  better  un- 
derstanding of  the  Cumberland  Basin  ecosystem 
and  are  better  able  to  provide  competent  advice  on 
environmental  management.  (Author's  abstract) 
W89-00675 


EFFECTS  ON  THE  BENTHIC  FAUNA  OF  EM- 
BANKING AN  INTERTIDAL  FLAT  AREA  (THE 
MARKIEZAAT,  EASTERN  SCHELDT  ESTU- 
ARY, THE  NETHERLANDS), 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  6G. 
W89-00676 


DYNAMICAL  STRUCTURE  OF  VERTICALLY 
TWO-DIMENSIONAL  ESTUARY  IN  STEADY 
STATE, 

Kyoto  Univ.  (Japan).  Geophysical  Inst. 

M.  Murakami. 

Journal  of  the  Oceanographical  Society  of  Japan 

NKGKB4,  Vol.  42.  No.  3,  p  224-239,  June  1986.  6 

fig,   4  tab,    16   ref.   Ministry   of  Education.    1981 

Science  and  Culture  Grant  56030031. 

Descriptors:  'Estuaries,  'Salinity,  'Eddy  diffusion, 
'Model  studies.  'Viscosity  coefficient,  'Advec- 
tion,   Mathematical   models.   Dynamics,   Velocity. 

The  dynamical  structure  of  a  two-dimensional 
(depth  and  axial  directions)  estuary  studied  analyti- 
cally. A  set  of  governing  equations  describing  the 
time-averaged  velocity  and  salinity  in  the  estuary 
used,  where  all  of  the  external  parameters  (depth, 
width,  freshwater  discharge,  and  horizontal  and 
vertical  coefficients  of  eddy  viscosity  and  eddy 
diffusivity)  are  assumed  to  be  constant  along  the 
estuary.  Two  dynamical  relations  are  taken  into 
consideration  in  the  theory:  (1)  the  dependence  of 
the  longitudinal  scale,  L  sub  d,  depends  on  the 
balance  of  longitudinal  salt  transport,  and  (2)  the 
relation  between  the  vertical  stratification  of  salini- 
ty and  the  Prandtl  number.  The  two  relations 
result  in  an  extension  of  the  parameter  range  in 
which  the  linear  balance  of  momentum  holds.  A 
linear  state  of  motion  (LM-state)  is  defined  as  the 
state  where  the  momentum  balance  is  linear.  The 
LM-state  comprises  the  so-called  vertically  homo- 
geneous and  the  so-called  partially  mixed  state. 
Perturbation  analysis  is  introduced  and  dynamical 
theory  is  developed  in  the  LM-state.  Since  the 
LM-state  covers  a  fairly  wide  regime  with  respect 
to  the  balance  of  salt  transport,  the  state  is  subdi- 
vided into  three  stages:  the  diffusive,  intermediate, 
and  advective  stages.  In  the  diffusive  stage,  the 
upstream  transport  is  mainly  attributed  to  the  hori- 
zontal diffusion,  whereas  in  the  advective  stage  it  is 
attributed  to  advection  caused  by  gravitational  cir- 
culation. The  salinity  balance  is  also  linear  in  the 
diffusive  and  intermediate  stages,  whereas  the  bal- 
ance is  nonlinear  in  the  advective  stage.  The  ad- 
vective stage  of  the  LM-state  is  regarded  as  a  stage 
bordering  the  salt  wedge  state.  The  longitudinal 
distribution  of  depth-mean  salinity  was  found  to 
take  an  exponential  form  in  the  diffusive  stage,  a 
nearly  linear  form  in  the  advective  stage  and  an 
intermediate  form  in  the  intermediate  stage.  (Au- 
thor's abstract) 
W89-00680 


DIURNAL  CHANGES  OF  PH  DISTRIBUTION 
AND  THE  CASCADING  OF  SHORE  WATER  IN 
A  SARGASSUM  FOREST, 

Kyoto  Univ  (Japan).  Dept.  of  Fisheries. 

T.  Komatsu,  and  H.  Kawai. 

Journal  of  the  Oceanographical  Society  of  Japan 

NKGKB4,  Vol.  42,  No.  6,  p  447-459,  December 

1987.  10  fig,  1  tab,  11  ref. 
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Group  2L — Estuaries 

Descriptors:  •Hydrogen  ion  concentration. 
•Coastal  waters,  'Spatial  distribution.  *Algae, 
'Stratification,  'Seasonal  variation.  'Diurnal  dis- 
tribution. Algal  growth. 

The  influence  of  a  Sargassum  forest  on  the  pH 
distribution  in  a  small  cove  facing  Wakasa  Bay 
(Japan)  was  examined.  The  diurnal  changes  in  spa- 
tial distribution  of  density  and  pH  were  observed 
in  May  1977  during  the  season  of  luxuriant  sea- 
weed growth,  and  in  August  1977  during  the 
season  of  little  growth.  The  observations  were 
made  at  three-hour  intervals  for  24  hours  in  May 
and  9  hours  in  August.  During  the  period  of  strong 
density  stratification,  the  observed  pH  distributions 
were  divided  into  two  types:  (1)  lower  pH  inshore 
and  higher  offshore  in  the  evening  and  early  morn- 
ing, and  (2)  higher  pH  inshore  and  lower  offshore 
inthe  daytime.  During  the  period  of  weak  density 
stratification,  a  homogeneous  pH  distribution  was 
observed.  The  pH  distribution  influenced  by  Sar- 
gassum forest  during  the  season  of  luxuriant 
growth  was  different  from  that  during  the  season 
of  little  growth  and  the  process  that  caused  these 
spatial  distributions  is  discussed.  From  early  dawn 
to  forenoon  during  the  season  of  luxuriant  growth, 
the  heavier  water  produced  inshore  by  cooling 
through  nocturnal  radiation  cascaded  as  a  stable 
laminar  flow  under  canopies  of  the  forest  and 
detached  floating  seaweeds.  Reaching  the  offshore 
lower  layer  and  co-acting  with  algal  respiration, 
this  cascade  influenced  pH  distribution.  Some  dy- 
namical parameters  for  the  process  of  cascading 
were  calculated  and  examined.  By  analyzing  the 
diurnal  changes  of  spatial  distributions  of  density 
and  pH,  it  has  been  found  that  the  Sargassum 
forest  influences  various  environmental  factors 
which,  in  turn,  influence  each  other.  (Author's 
abstract) 
W89-00682 


ESTIMATING  BACTERIAL  PRODUCTION  IN 
MARINE  WATERS  FROM  THE  SIMULTANE- 
OUS INCORPORATION  OF  THYMIDINE  AND 
LEUCINE, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00729 


RELATIONSHIP  BETWEEN  NITROGEN- 
ITXING  SULFATE  REDUCERS  AND  FER- 
M ENTERS  IN  SALT  MARSH  SEDIMENTS 
AND  ROOTS  OF  SPARTINA  ALTERNIFLORA, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Biology. 
E.  L.  Gandy,  and  D.  C.  Yoch. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No  8,  p  2031-2036,  August 
1988.  5  fig,  1  tab,  38  ref.  PHS  Grant  2-ROl 
GM32183  from  the  National  Institute  of  General 
Medical  Studies 

Descriptors  'Salt  marshes,  'Nitrogen  fixation, 
•Sulfates.  'Sediments,  'Roots,  'Spartina,  Sub- 
strates, Sulfur  bacteria.  Acetylene  reduction,  In- 
hibitors, Mohbdenum,  Glucose,  Plant  tissues,  Fer- 
mentation, Oxidation 

A  combination  of  inhibitors  and  carbon  substrates 
was  used  to  determine  the  relative  contribution  of 
sulfate-reducing  bacteria  (SRB)  and  fermenting 
bacteria  to  nitrogen  fixation  in  a  salt-marsh  sedi- 
ment and  on  the  roots  of  Spartina  alterniflora. 
Because  a  lag  period  precedes  acetylene-reducing 
activity  (ARA)  in  amended  sediments,  an  extensive 
analysis  was  done  to  be  sure  that  this  activity  was 
due  to  the  activation  of  dormant  cells,  not  simply 
to  cell  proliferation  Since  ARA  was  not  affected 
by  metabolic  inhibitors  such  as  rifampin,  nalidixic 
acid,  or  methionine  sulfoximine,  it  appeared  that 
cell  growth  was  not  responsible  for  this  activity. 
Instead,  dormant  cells  were  being  activated  by  the 
addul  energy  source  Molybdale  inhibition  studies 
with  glucose-amended  sediment  slurries  indicated 
that  ARA  in  the  upper  5  cm  of  the  salt  marsh  was 
due  primarily  (70%)  to  SRB  and  that  below  thai 
level  (5  to  10  cm)  it  was  clue  primarily  (>90%)  to 
fermenting  bacteria.  ARA  associated  with  washed 
roots  of  intact  S.  alterniflora  plants  was  not  inhibit- 
ed b>  molybdate,  which  indicates  that  bacteria 
other  Ihan  SRI)  were  responsible.  However,  when 
•he  roots  were  excised  from  the  plant,  the  activity 


(per  unit  of  root  mass)  was  10-fold  higher  and  was 
severely  inhibited  by  molybdate.  While  this  high 
activity  is  probably  an  artifact,  due  to  the  release 
of  oxidizable  substrates  from  the  excised  roots,  it 
indicates  that  SRB  are  present  in  high  numbers  on 
Spartina  roots.  (Author's  abstract) 
W89-O0732 


MICROBIAL-MEIOFAUNAL  INTERRELA- 
TIONSHIPS IN  SOME  TROPICAL  INTERTI- 
DAL  SEDIMENTS, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
D.  M.  Alongi. 

Journal  of  Marine  Research  JMMRAO,  Vol.  46, 
No.  2,  p  349-365,  May  1988.  7  fig,  1  tab,  38  ref. 
MST  Grant  No.  86/0708. 

Descriptors:  'Ecosystems,  'Tropical  regions, 
'Marine  animals,  'Intertidal  areas,  'Microorga- 
nisms, 'Marine  sediments,  Sand  bars,  Aquatic  envi- 
ronment, Aquatic  animals.  Tidal  flats,  Productivi- 
ty, Australia,  Biomass.  Bacteria,  Growth  rate, 
Benthic  fauna,  Protozoa,  Tides. 

Interrelationships  among  microbial  and  meiofaunal 
communities  were  examined  for  one  year  at  four 
intertidal  mangrove  and  sandflat  habitats  in  tropi- 
cal northeastern  Australia.  None  of  the  microbial 
and  meiofaunal  communities  correlated  with  physi- 
cal factors  over  the  year  as  densities  of  most  micro- 
bial and  meiofaunal  groups,  bacterial  productivity 
and  specific  growth  rates  of  bacteria  fluctuated 
significantly  over  time  at  each  habitat  with  no 
distinct  seasonality  However,  over  a  tidal  cycle, 
bacterial  growth  rates  were  significantly  affected 
by  tidal  flooding  and  exposure  on  the  sandflat; 
bacterial  growth  rates  increased  with  increasing 
sediment  temperatures  upon  exposure  during  day- 
light. Protozoan  and  meiofaunal  abundance  gener- 
ally did  not  change  significantly  over  tidal  cycles. 
There  were  few  significant  correlations  and  no 
time  lags  of  bacterial  growth  rates,  and  bacterial 
and  microalgal  (as  chlorophyll  a)  densities  with 
protozoans  and  meiobenthos  (including  nematode 
species  and  trophic  groups)  over  the  year  or 
during  tidal  cycles.  In  concert  with  the  very  high 
rates  of  bacterial  productivity  (x-bar  =  475  mgC/ 
sq  m/d;  range,  45-1725  mgC/l/sq  m/d)  measured 
in  these  tropical  sediments,  the  results  suggest  that 
protozoan  and  meiofaunal  communities  may  not  be 
tightly  coupled  to  the  dynamics  of  bacterial  and 
microalgal  communities  in  some  tropical  intertidal 
habitats.  (Author's  abstract) 
W89-00766 


STUDIES  ON  FORMATIONS  AND  CHANGES 
OF  MICRO-STRATIFICATION  IN  BLACKISH 
WATER  LAKE  SHINJI,  (IN  JAPANESE), 

Chugoku  Regional  Construction  Bureau  Officials 

Relief  Association,  Enya  (Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00772 


NATURE  CONSERVATION  IN  THE  MORAY 
FIRTH, 

Nature  Conservancy  Council,  Edinburgh  (Scot- 
land). 

P.  J.  Tilbrook. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  91,  p   13-25,  1986.  3  fig,  7  ref. 

Descriptors:  'Scotland,  'Moray  Firth,  'Coastal 
waters,  'Conservation,  'Natural  resources,  'Re- 
gional development.  Estuaries,  Urbanization, 
Rivers,  Regional  planning,  Legislation. 

The  nature  conservation  interest  and  value  of 
many  sites  in  the  Moray  Firth  (Scotland)  are  de- 
scribed in  their  international,  national  and  local 
contexts.  Man-induced  pressures  on  the  natural 
environment  identified  and  discussed  result  from 
settlements,  communications,  industry,  fisheries, 
agriculture,  forestry,  military  use,  and  recreation. 
The  roles  of  local  and  national  agencies  and  legis- 
lation are  considered  in  relation  to  future  strategies 
for  nature  conservation  within  the  Moray  Firth. 
(See  also  W89-00775)  (Author's  abstract) 
W89-00776 


COASTAL  PLANNING  IN  THE  MORAY 
FIRTH, 

R.  G.  H.  Turnbull. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  27-35,  1986.  2  tab,  6  ref. 

Descriptors:  'Moray  Firth,  'Coastal  waters, 
'Management  planning,  'Water  resources  devel- 
opment, 'Regional  development,  'Scotland,  Oil 
industry,  Data  collections.  Estuaries,  Rivers. 

Since  the  late  1940s  coastal  planning  in  the  Moray 
Firth  (Scotland),  as  elsewhere  in  Britain,  has  been 
carried  out  by  appropriate  planning  authorities 
within  the  framework  of  the  statutory  develop- 
ment planning  and  development  control  system.  In 
the  formulation  of  plans  and  policies  for  the  coast, 
regional  district  authorities  have  responded  to  na- 
tional policy  guidelines  and  to  the  advice  received 
from  statutory  organizations  and  others.  Contro- 
versy and  differences  have  been  dealt  with  by 
consultation  and  by  local  public  inquiries.  In  safe- 
guarding the  coastline,  particularly  in  the  inner 
Moray  Firth,  planning  authorities  have  had  envi- 
ronmental management  responsibility  for  oil  and 
gas-related  activities,  recreational  and  tourist  facili- 
ties, pollution  protection  and  beach  erosion.  Con- 
tinuing pressures  and  uncertainties  about  future 
prospects  for  oil  and  gas  developments  have  also 
generated  an  unusual  amount  of  administrative, 
survey  and  research  activity  at  national,  regional 
and  district  levels.  However,  the  expertise  and 
knowledge  gained  provide  a  unique  and  valuable 
information  base  upon  which  to  prepare  an  overall 
coastal  strategy.  (See  also  W89-00775)  (Author's 
abstract) 
W89-00777 


COASTAL  TOPOGRAPHY  OF  THE  MORAY 
FIRTH, 

Aberdeen  Univ.  (Scotland).  Dept  of  Geography. 
J.  S.  Smith. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol    91.  p   1-12.   1986.  3  fig,   12  ref. 

Descriptors:  'Moray  Firth,  'Geology,  'Glaciation, 
'Coastal  waters,  'Erosion,  'Beaches,  'Scotland, 
Longshore  drift,  Sediments,  Estuaries,  Rivers. 

The  geology,  glaciation,  deglaciation  and  sea  level 
history  are  summarized  in  relation  to  the  evolution 
of  the  coastline  between  Duncansby  and  Kinnairds 
Head,  Scotland.  Deglaciation  and  sea  level  are 
established  as  particularly  important  factors  re- 
sponsible for  the  distribution  of  sand  and  shingle 
beach  forelands  Forelands  in  the  middle  coastline 
of  the  southern  shore  of  the  firth  are  currently 
undergoing  relatively  severe  coastal  erosion.  It  is 
argued  that  this  results  from  a  diminution  of  near- 
shore  sediment  supplies  combined  with  a  unidirec- 
tional longshore  movement  of  material  along  the 
beach  face.  (See  W89-00776  thru  W89-0073)  (Au- 
thor's abstract) 
W89-00775 


HYDROGRAPHY  AND  PLANKTON  OF  THE 
MORAY  FIRTH, 

Marine  Lab.,  Aberdeen  (Scotland). 

J.  A.  Adams,  and  J.  H.  A.  Martin. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B).  Vol.  91,  p  37-56,  1986.  17  fig,  19  ref. 

Descriptors:  'Hydrography,  'Moray  Firth, 
'Coastal  waters,  'Phytoplankton,  'Zooplankton, 
'Scotland,  Mixing,  Saline-freshwater  interfaces, 
Wind-driven  currents,  Density  stratification.  Sea- 
sonal variation,  Water  currents,  Tidal  effects,  Bio- 
mass, Estuaries,  Rivers. 

The  Moray  Firth  (Scotland)  forms  part  of  the 
north  British  coastal  area  of  the  North  Sea  and  is 
distinguished  by  its  depth,  hydrography  and  plank- 
ton from  the  offshore  northern  North  Sea.  The 
isohaline  can  be  taken  as  the  boundary  between  the 
two  areas.  Geographical  and  seasonal  variations  in 
temperature  and  salinity  are  described  in  terms  of  a 
belt  of  low  salinity  coastal  water  in  the  inner  firth 
and  along  its  southern  shore  and  of  'mixed'  water 
to  the  north  and  east.  During  the  winter  the 
'mixed'  water  is  warmer  than  the  coastal  water, 
during  the  summer  it  is  colder.  Tidal  streams  are 
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dominantly  semi-diurnal,  relatively  weak  in  the 
inner  firth  and  relatively  strong  in  the  outer  firth. 
Residual  currents  are  largely  wind  driven,  and 
some  are  caused  by  tidal  effects.  Geographical 
variation  in  the  seasonal  changes  in  the  phyto- 
plankton  standing  stock  is  related  to  water  column 
stratification.  The  early  spring  standing  stocks  are 
highest  in  the  inner  firth  and  off  the  southern 
shore.  During  the  summer  and  early  autumn,  phy- 
toplankton  is  most  abundant  below  the  pycnocline. 
Average  zooplankton  standing  stocks  increase 
from  0.2,  0.6  g  dry  weight/100  cu  m  winter  to  1.0 
g/100  cu  m  exceptionally  4.5  g/100  cu  m,  in 
summer.  Standing  stocks  in  November-December 
range  from  0.3  to  1.8  g/100  cu  m.  (See  also  W89- 
00775)  (Author's  abstract) 
W89-00778 


EXPLOITED  FISH  AND  SHELLFISH  SPECIES 
IN  THE  MORAY  FIRTH, 

Marine  Lab.,  Aberdeen  (Scotland). 

P.  J.  Hopkins. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  57-72,  1986.  14  fig,  29  ref 

Descriptors:  *Scotland,  'Regional  development, 
*Moray  Firth,  'Fish  hatcheries,  'Coastal  waters, 
*Species  composition,  'Population  dynamics,  Fish 
physiology,  Reproduction,  Estuaries,  Rivers,  Fish, 
Crustaceans,  Bottom  sediments,  Ecology. 

The  Moray  Firth  (Scotland)  has  been  intensively 
fished  for  many  years  and  has  been  of  great  histor- 
ic importance  to  the  development  of  Scottish  fish- 
eries. The  stocks  of  exploited  species  in  the  firth 
and  their  relations  to  other  stocks  in  Scottish 
waters  are  described.  Exploited  demersal  species 
include  haddock,  cod,  whiting,  plaice  and  lemon 
sole.  The  firth  is  an  important  nursery  area  for 
plaice,  and  is  the  most  important  plaice  spawning 
ground  in  the  North  Sea.  The  Moray  Firth  is  also 
an  important  nursery  area  for  herring.  Evidence 
suggests  that  these  fish  recruit  to  adult  stocks  in 
the  Minch.  In  the  early  1960s  a  pair  trawl  fishery 
for  sprats  started  and  the  firth  became  the  most 
important  sprat  fishing  area  in  Scotland.  However, 
recruitment  of  recent  year  classes  has  been  too 
poor  to  sustain  the  fishery,  which  has  now  been 
closed  in  order  to  protect  the  juvenile  herring 
which  were  landed  as  by-catch.  The  distributions 
of  shellfish  species  are  closely  related  to  the 
bottom  sediments.  Landings  have  become  increas- 
ingly important  as  the  demersal  and  pelagic  fisher- 
ies have  declined  or  moved  further  offshore.  The 
fishery  on  the  Norway  lobster  is  now  of  particular 
importance  and  the  catch  per  unit  effort  data  do 
not  suggest  any  decline  in  stock  size.  Other  exploit- 
ed species  include  squid,  scallops,  crabs  and  lob- 
ster. (See  also  W89-00775)  (Author's  abstract) 
W89-00779 


INTERTIDAL  MACROFAUNA  OF  NIGG  BAY, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Zooloev 
D.  Raffaelli,  and  P.  R.  Boyle. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  91,  p  113-141,  1986.  32  fig,  3  tab, 
8  ref. 

Descriptors:  *Nigg  Bay,  'Moray  Firth,  'Species 
composition,  'Intertidal  areas,  'Scotland,  'Popula- 
tion dynamics,  'Coastal  waters,  Aquatic  habitats, 
Aquatic  animals,  Biomass,  Tidal  effects,  Spatial 
distribution.  Estuaries,  Surveys,  Sediments. 

Surveys  of  the  intertidal  macrofauna  and  sediment 
characters  of  Nigg  Bay,  Moray  Firth  (Scotland) 
were  carried  out  between  1981  and  1985.  Perma- 
nent stations  were  located  at  the  intersections  of  a 
half-kilometer  grid  covering  the  entire  intertidal 
area  and  sampled  for  infauna,  using  replicate  cores. 
Estimates  were  also  made  of  mussel  and  lugworm 
densities  from  quadrats  and  cast  counts  respective- 
ly. The  biomasses  of  selected  species  that  consti- 
tute important  resources  for  higher  trophic  levels 
were  also  estimated.  The  sediment  for  each  station 
was  analyzed  for  median  particle  diameter  and  silt 
content.  The  infaunal  data  were  analyzed  by  de- 
trended  correspondence  analysis.  This  indicated 
that  tidal  height  was  the  most  important  factor 
governing  the  distribution  and  abundance  of  the 
intertidal  communities.  Sediment  characters  were 


only  poorly  related  to  distribution  patterns.  The 
bay  has  a  rich  fauna  and  is  biologically  similar  to 
other  outer  bays  of  the  Moray  Firth,  which,  like 
Nigg,  are  important  areas  for  wildfowl  and 
waders.  Comparisons  of  survey  data  from  different 
years  indicate  that  there  are  natural  cycles  in  some 
sediment  and  biological  characters  of  Nigg  Bay 
(See  also  W89-00775)  (Author's  abstract) 
W89-00780 


MORAY  FIRTH  MARINE  FOULING  COMMU- 
NITIES, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Zoology. 

G.  B.  Picken. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  213-220,  1986.  1  fig,  2  tab,  9 

ref. 

Descriptors:  'Invertebrates,  'Scotland,  'Fouling, 
'Moray  Firth,  'Coastal  waters,  'Nigg  Bay,  Tidal 
effects,  Aquatic  habitats,  Estuaries,  Rivers,  Bea- 
trice field,  Oil  fields,  Substrates. 

Fouling  communities  typical  of  shallow  water  in- 
shore sites  were  found  at  three  locations  in  the 
Moray  Firth.  At  each,  an  initial  background  cover 
of  solitary  tubeworms  and  barnacles  was  over- 
grown by  secondary  fouling  organisms.  On  the 
piles  of  Nigg  jetty,  overgrowth  consisted  of  mus- 
sels in  the  depth  range  0.6  m  and  hydroids, 
sponges,  soft  corals  and  anemones  from  6-26  m. 
Buoys  in  the  approaches  to  Cromarty  Firth  were 
completely  covered  by  a  mixture  of  algae  and 
mussels.  Sunlit  areas  of  the  float  cleaned  annually 
bore  a  diverse  algal  cover,  whereas  uncleaned 
shaded  areas  and  the  freely  hanging  chain  had 
three-year-old  mussels  up  to  7  cm  long.  Mussel 
fouling  extended  down  the  chain  to  within  1  m  of 
the  seabed  at  26  m  depth.  Concrete  anchor  blocks 
on  the  seabed  were  covered  with  solitary 
tubeworms  and  hydroids.  Steel  piled  platforms  in 
the  Beatrice  Field  were  completely  fouled  after 
four  years.  Mussels  and  seaweeds  were  abundant 
from  0-5  m.  In  the  depth  range  8-35  m  the  back- 
ground calcareous  layer  was  overgrown  by  soft 
corals  up  to  10  cm  long  and  hydroids.  From  35  m 
to  the  seabed  at  46  m,  soft  overgrowth  was  provid- 
ed mainly  by  hydroids  and  ascidians,  with  only  a 
few  small  corals.  (See  also  W89-00775).  (Author's 
abstract) 
W89-00781 


MACROBENTHOS  OF  THE  BEATRICE  OIL- 
FIELD, MORAY  FIRTH,  SCOTLAND, 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 
J.  P.  Hartley,  and  J.  D.  D.  Bishop. 
Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  91,  p  221-245,  1986.  12  fig,  4  tab, 
31  ref,  append. 

Descriptors:  'Beatrice  oilfield,  'Moray  Firth, 
'Baseline  studies,  'Benthos,  'Macroinvertebrates, 
'Oil  fields,  'Scotland,  Biogeography,  Estuaries, 
Rivers,  Coastal  waters,  Species  composition,  Popu- 
lation dynamics,  Aquatic  habitats. 

The  benthic  ecology  of  the  Beatrice  Oilfield  area  is 
described  from  preproduction  surveys  carried  out 
in  1977,  1980  and  1981,  and  from  earlier  published 
information.  Variations  in  the  water  depth  (from 
33  m  to  >  60  m)  over  the  area  were  mirrored  by 
sedimentary  and  faunal  gradients.  The  sediments 
ranged  from  very  fine,  through  fine  to  medium 
sands  and  were  inhabited  by  faunal  communities 
characterized  by  Thyasira  flexuosa,  Tellina  fabula 
and  Tellina  pygmaea,  respectively.  Two  facies  of 
the  fine  sand  community  were  noted,  typified  by 
the  abundance  of  Thyasira  flexuosa  in  muddier 
sediments  and  Crenella  decussata  in  coarser  depos- 
its. Localized  patches  of  shell  gravel  in  which  the 
fauna  was  characterized  by  reduced  densities  of 
Tellina  fabula  with  elevated  numbers  of  Scoloplos 
armiger  and  Lumbrineris  gracilis  occurred  in 
medium  depths.  Examination  of  the  faunal  compo- 
sition indicates  that  the  Beatrice  Oilfield  lies  at  the 
interface  between  Glemarec's  infralittoral  and 
coastal  stages.  Comparison  with  earlier  reports  of 
the  benthic  communities  of  the  area  suggests  a 
degree  of  long  term  persistence  of  the  fauna  in 
qualitative  and  quantitative  terms.  A  list  of  all  taxa 


found  during  the  recent  surveys  is  given;  this  in- 
cludes a  number  of  new  records  from  the  North 
Sea.  (See  also  W89-00775)  (Author's  abstract) 
W89-00782 


COMPARISON  OF  THE  FAUNA  RETAINED 
ON  0.5  MM  AND  1.0  MM  MESHES  FROM 
BENTHIC  SAMPLES  TAKEN  IN  THE  BEA- 
TRICE OILFIELD,  MORAY  FIRTH,  SCOT- 
LAND, 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 
J.  D.  D.  Bishop,  and  J.  P.  Hartley. 
Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  91,  p  247-262,  1986.  6  tab,  28  ref. 

Descriptors:  'Benthic  fauna,  'Oil  fields,  'Scotland, 
'Beatrice  oilfield,  'Moray  Firth,  'Coastal  waters, 
Species  composition,  Population  dynamics,  Estu- 
aries, Sampling,  Species  diversity,  Statistics. 

The  identity  and  abundance  of  animals  passing 
through  a  1.0  mm  mesh  but  retained  on  a  0.5  mm 
mesh  is  detailed  for  a  number  for  seabed  samples  of 
medium,  fine  and  very  fine  sand  taken  in  the  Bea- 
trice Oilfield  in  1981.  Comparisons  are  made  with 
the  corresponding  1.0  mm-sieved  fractions,  and  the 
effects  on  community  parameters  of  combining  the 
two  data  sets  are  considered.  In  general  fewer 
animals  were  found  on  the  0.5  mm  mesh  than  on 
the  1.0  mm  mesh  above  it.  The  0.5  mm  mesh 
samples  added  comparatively  few  taxa  to  the 
faunal  list  of  the  survey.  The  quantitatively-scored 
taxa  from  the  0.5  mm  mesh  were  therefore  essen- 
tially a  sub-set  of  those  already  recorded  on  the  1.0 
mm  mesh.  Several  taxa  of  Foraminiferida  were 
found  only  on  the  0.5  mm  mesh,  and  one  of  these 
appeared  to  be  relatively  abundant.  In  all  samples, 
when  0.5  mm  and  1.0  mm  data  were  combined  an 
increase  was  noted  in  the  number  of  taxa  recorded 
compared  with  1.0  mm  data  alone.  This  recruit- 
ment of  taxa  was  largely  a  reflection  of  the  greater 
number  of  individuals  in  the  combined  data,  rather 
than  the  inclusion  of  taxa  unique  to  the  0.5  mm 
material.  Similarly,  the  improved  precision  of 
abundance  estimates  of  dominant  taxa  in  replicate 
samples  in  the  combined  data  probably  resulted 
from  the  greater  number  of  individuals  included  in 
the  analysis.  It  is  argued  that  the  choice  of  a 
particular  mesh  size  imposes  an  essentially  arbi- 
trary cut-off  along  the  size  spectrum  of  benthic 
organisms.  A  1.0  mm  mesh  has  been  found  to  yield 
adequate  data  in  a  number  of  offshore  surveys 
undertaken  by  the  Oil  Pollution  Research  Unit 
(OPRU).  Although  a  greater  number  of  animals 
per  sample  is  collected  by  sieving  on  a  0.5  mm 
mesh,  the  time  taken  to  extract  and  identify  this 
material  must  be  considered.  The  alternative  of 
spending  an  equivalent  time  analyzing  extra  1.0 
mm  samples  may  in  fact  yield  a  greater  increase  in 
confidence  in  the  results.  (See  also  W89-00775) 
(Author's  abstract) 
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SUB-LITTORAL  FAUNA  OF  THE  INVERNESS, 
CROMARTY  AND  DORNOCH  FIRTHS, 
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Descriptors:  'Moray  Firth,  'Benthic  fauna,  'Ma- 
croinvertebrates, 'Coastal  waters,  'Scotland, 
•Population  dynamics,  Biomass,  Aquatic  habitats, 
Aquatic  animals,  Estuaries,  Spatial  distribution. 

The  sublittoral  fauna  at  eight  stations  in  the  Beauly 
and  Inverness  Firths,  six  stations  in  the  Cromarty 
Firth  and  eight  sites  in  the  Dornoch  Firth  have 
been  sampled  and  identified.  The  three  firths  are 
part  of  the  western  side  of  the  Moray  Firth  (Scot- 
land). The  fauna  included  annelids,  crustaceans 
echinoderms,  bryozoans,  and  a  few  representor's  of 
other  invertebrate  groups.  The  degree  of  similarity 
between  the  faunas  of  the  various  stations  was 
measured  and  the  stations  paired  in  order  of  de- 
creasing similarity  (Czekanowski  coefficient  with 
group-averaged    sorting).    The    resulting   dendro- 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

gram  firsi  groups  the  deep  muddy  stations  of  the 
Cromarty  Firth.  Then  at  a  lower  similarity  the 
Inverness  Alturlie  station  is  added.  All  these  sta- 
tions have  muddy  bottoms  and  Abra-Nucula  com- 
munities. Another  group  comprising  the  sandiest  of 
the  Cromarty  Firth  stations  and  the  sandy  stations 
from  the  Inverness  Firth  combines  with  the  previ- 
ous groups  of  stations  at  about  the  40%  similarity 
level.  The  sandy  stations  from  the  middle  of  the 
Dornoch  Firth  are  grouped  together  with  fairly 
high  similarity.  The  Inverness  Firth  stations  at 
Kessock  and  Meikle  Mee  are  closely  grouped  due 
to  their  dominance  by  polynoid  and  other  epi- 
faunal  species.  The  two  Moray  Firth  stations  at  the 
seaward  extremities  of  the  Cromaryt  and  Dornoch 
transects  come  out  with  very  little  similarity  to  the 
stations  within  the  firths  and  very  little  similarity 
to  each  other.  There  seems  to  be  a  fairly  sharp 
discontinuity  between  the  fauna  within  the  firths 
and  the  fauna  of  the  open  Moray  Firth.  The 
Beauly  Basin  and  Ness  Estuary  are  grouped  with 
the  upper  two  stationsa  from  the  Dornoch  Firth 
and  doubtless  this  is  due  to  the  low  salinity  and 
high  proportion  of  estuarine  species.  The  Inver- 
ness/Beauly  Firth  is  the  most  heterogeneous  and 
stations  group  with  those  of  the  other  firths.  The 
Cromarty  and  Dornoch  Firths  have  such  different 
faunas  that  they  only  combine  at  a  low  level  of 
similarity.  (See  also  W89-0O775)  (Alexander-PTT) 
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REGULATION  OF  POLLUTION:  CONTROLS 
AND  RESPONSIBILITIES, 

Highland     River    Purification     Board,     Dingwall 

(Scotland). 

For  primary  bibliographic  entry  see  Field  6E. 
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MONITORING   THE   MORAY    FIRTH    ENVI- 
RONMENT, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5C. 
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POLLUTION  CONTROL  AND  ENVIRONMEN- 
TAL PLANNING  FOR  THE  BEATRICE  OIL- 
FIELD AND  NIGG  OIL  TERMINAL, 

Britoil  PLC,  Aberdeen  (Scotland). 
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WATER  QUALITY  IN  THE  INVERNESS  AND 
BEAULY  FIRTHS, 
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(Scotland). 
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HYDROCARBONS     IN     NIGG     BAY     SEDI- 
MENTS, 

M-Scan  Ltd.,  Ascot  (England) 
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HYDROCARBON  AND  POLLUTANT  LEVELS 
IN  THE  CROMARTY  FIRTH, 

Highland     River     Purification     Board,     Dingwall 

(Scotland). 

For  primary  bibliographic  entry  see  Field  5B. 
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DEGRADATION  OF  LOW-TOXICITY  OIL- 
BASED  DRILLING  MUD  IN  BENTHIC  SEDI- 
MENTS AROUND  THE  BEATRICE  OILFIELD, 

M-Scan  Ltd.,  Ascot  (England). 
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DEVELOPMENT  OF  MASS  BLOOMS  OF 
PHOTOSYNTHETIC  BACTERIA  ON  SHEL- 
TERED BEACHES  IN  SCAPA  FLOW,  ORKNEY 
ISLANDS, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 
R.  A.  Herbert 


Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  87,  No.  1/2,  p  15-25,  1985.  7  fig, 
26  ref. 

Descriptors:  'Scotland,  *Scapa  Flow,  *Beaches. 
"Orkney  Islands,  "Anaerobic  bacteria,  "Heterotro- 
phic bacteria,  "Coastal  waters,  Metabolites,  Biode- 
gradation,  Microbial  degradation.  Microbiological 
studies,  Microorganisms,  Bacteria,  Metabolism, 
Eutrophication,  Photosynthesis,  Sulfur  com- 
pounds, Metabolism. 

Mass  blooms  of  purple  sulfur  bacteria  belonging  to 
the  genera  Thiocapsa  and  Chromatium  develop  in 
localized  areas  at  the  sand/air  interface  on  a 
number  of  sheltered  beaches  in  Scapa  Flow  each 
summer.  These  anaerobic  bacteria  grow  phototro- 
phically  using  H2S  as  e(-)  donor  and  develop  in 
association  with  other  groups  of  phototrophic  and 
heterotrophic  bacteria.  Oxygen  consumption  by 
the  heterotrophs  is  greater  than  02  production  by 
the  algae  and  diffusion  from  the  surface  and  this 
rapidly  leads  to  anaerobic  conditions  in  the  sub- 
surface sediments.  Under  these  conditions,  signifi- 
cant populations  of  sulfate  reducing  bacteria  devel- 
op and  reduce  S04(2-)  to  S(2-)  during  the  anaero- 
bic oxidation  of  low  molecular  weight  organic 
substrates.  Sulfide  generated  in  this  process  is  used 
as  the  e(-)  donor  in  photosynthesis  by  the  purple 
sulfur  bacteria  and  in  turn  is  re-oxidized  to  S04(2- 
).  Sulfate  reduction  is  dependent  upon  the  avail- 
ability of  oxidizable  low  molecular  organic  sub- 
strates which  are  produced,  as  metabolic  end-prod- 
ucts, during  the  microbial  decomposition  of  algal 
detritus.  Blooms  of  Thiocapsa  and  Chromatium 
spp.  were  most  pronounced  on  beaches  such  as 
Scapa,  Waulkmill  and  Swanbister,  which  in  local- 
ized areas,  have  high  total  organic  carbon  contents 
(5-12%  w/w).  The  factors  regulating  the  develop- 
ment of  these  localized  mass  developments  of  an- 
aerobic phototrophic  bacteria  in  apparently  aero- 
bic environments  are  discussed.  (Author's  abstract) 
W89-00795 


MARINE  POLLUTION  IN  ORKNEY, 

Marine  Lab.,  Aberdeen  (Scotland). 
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SEA  AND  FRESH  WATERS, 

Marine  Lab.,  Aberdeen  (Scotland). 
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Descriptors:  "Scotland,  "Fisheries,  "Coastal 
waters,  Economic  aspects,  Species  composition, 
Resources  development,  Natural  resources,  Water 
pollution   effects,   Fish,   Aquaculture,   North  Sea. 

The  pattern  of  the  current  Scottish  sea  fishery  is 
described  in  terms  of  landings,  value  and  species. 
The  contribution  from  fresh  water  and  from  aqua- 
culture  is  also  outlined  and  the  possibilities  of 
distant  water  fisheries  noted.  The  stability  of  the 
resource  base  is  examined,  and  the  effects  of  pollu- 
tion assessed.  For  the  future  of  fisheries,  the  impor- 
tance of  adequate  management  arrangements  cou- 
pled with  an  understanding  of  how  fishing  pressure 
and  fluctuations  affect  the  stocks  is  emphasized. 
Despite  some  ocean  dumping  around  the  United 
Kingdom  and  the  continuing  exploitation  of  North 
Sea  oil  resources,  marine  pollution  is  likely  to 
remain  a  localized  problem  and  should  not  be 
regarded  as  a  significant  long-term  threats  to  fish 
stocks  in  Scottish  waters.  (Alexander-PTT) 
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GEOGRAPHY  OF  THE  ESTUARY  AND  FIRTH 
OF  CLYDE, 

Glasgow  Univ.  (Scotland).  Dept.  of  Geography. 
J.  Tivy. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  7-23,  1986.  6  fig,  17  ref. 

Descriptors:  "Scotland,  "Clyde  Estuary,  "Firth  of 
Clyde,  "Geography,  "Economic  aspects,  "History, 
"Fisheries,  Water  resources  development,  Re- 
sources development,  Natural  resources,  Estuaries, 


Rivers,    Navigable    waters,    Long-term    planning. 
Coastal  waters. 

The  relative  resource  value  and  use  of  the  Estuary 
and  Firth  of  Clyde  have  varied  through  time.  Until 
the  eighteenth  century  the  estuary  was  difficult  to 
navigate.  The  firth,  with  its  rich  fishing  grounds 
and  sheltered  harbors,  was  the  focus  of  early  settle- 
ment. However,  increasing  trade  with  the  Ameri- 
cas, larger  ships  and  growing  competition  between 
Glasgow  and  the  more  accessible  ports  of  Gree- 
nock and  Dumbarton  stimulated  plans  to  improve 
the  navigability  of  the  estuary.  This  was  achieved 
by  deepening  and  widening  the  main  channel,  a 
process  which  continued  as  the  size  of  ships  in- 
creased and  more  sophisticated  techniques  of  river 
improvement  developed.  Within  a  century  and  a 
half  the  bed  of  the  estuary  was  transformed  from 
an  obstacle  to  navigation  into  a  major  water-route, 
from  which  the  largest  passenger  liners  in  the 
world  were  launched.  Since  the  Second  World 
War  the  relative  resource  values  of  the  estuary  and 
the  firth  have  changed  with  the  increase  in  air 
travel,  the  decline  of  ship  building  and  heavy  in- 
dustry on  the  Clyde,  and  the  increase  in  the  size  of 
cargo  vessels.  The  economic  focus  shifted  from  the 
estuary  to  the  natural,  deepwater  harbors  of  the 
firth.  At  present  redevelopment  of  derelict  dock- 
lands and  industrial  sites  along  the  estuary  is  taking 
place,  while  the  firth  is  suffering  from  the  effects  of 
economic  recession.  Planning  is  now  being  increas- 
ingly directed  toward  the  development  of  the 
amenity,  recreational  and  tourist  potential  of  both 
the  estuary  and  the  firth.  (Author's  abstract) 
W89-00798 


GEOLOGICAL  AND  GEOMORPHOLOGICAL 
SETTING  OF  THE  ESTUARY  AND  FIRTH  OF 
CLYDE, 

Glasgow  Univ.  (Scotland).  Dept.  of  Geography. 
W  G.  Jardine. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  25-41,  1986.  3  fig,  60  ref. 

Descriptors:  "Scotland,  "Geologic  history,  "Estu- 
aries, "Geomorphology,  "Clyde  Estuary,  "Firth  of 
Clyde,  "Geohydrology,  Coastal  waters,  Shore- 
lines, Sea  level,  Sedimentation,  Glaciers,  Outwash, 
Estuarine  sediments. 

In  late-Precambrian  and  early  Palaeozoic  times, 
the  Clyde  Sea  Area  lay  at  the  junction  of  a  major 
land  mass  and  the  Iapetus  Ocean.  Closure  of  the 
Ocean  on  its  northwestern  margin  corresponded 
broadly  with  initiation  of  the  Highland  Boundary 
and  Southern  Uplands  Faults  and  formation  of 
southwest-northeast  oriented  basins  of  continental 
sedimentation.  Northwest-southeast  fractures  of 
the  Clyde  Belt,  along  which  the  Northeast  Arran 
and  Southwest  Arran  troughs  of  the  firth  are  em- 
placed,  developed  across  the  southwest-northeast 
Caledonoid  grain  in  Carboniferous-Permian  times. 
The  firth  and  estuary  began  to  assume  their  distinc- 
tive forms  in  Tertiary  times.  The  area  experienced 
several  major  glaciations  during  the  Quaternary 
Period.  Late  Devensian  effects  are  most  distinct: 
overdeepening  of  the  firth  to  depths  exceeding  - 
160  m  OD;  deposition  of  till  and  meltwater  sedi- 
ments up  to  80  m  in  thickness.  Clyde  Beds,  fossilif- 
erous  clays  and  silty  sands  up  to  15  m  in  thickness, 
accumulated  about  13,150-10,000  BP  yr  in  sub- 
arctic marine  waters  in  the  firth,  estuary  and  Pais- 
ley embayment,  and  in  the  Lomond  basin  prior  to 
the  Loch  Lomond  Stadial.  The  Holocene  marine 
transgression,  which  produced  further  modifica- 
tions in  shoreline  position,  e.g.  in  Ayrshire,  the 
Paisley  embayment  and  the  Lomond  basin,  was 
followed  by  marine  regression  due  to  isostatic  land 
rebound.  (Author's  abstract) 
W89-00799 


CLIMATE  OF  THE  ESTUARY  AND  FIRTH  OF 
CLYDE, 

University    of  Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Geography. 

K.  Smith. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  43-54,  1986.  6  fig,  3  tab,  12 

ref. 


80 


WATER  CYCLE— Field  2 


Estuaries — Group  2L 


Descriptors:  *Scotland,  "Clyde  Estuary,  *Firth  of 
Clyde,  "Climatology,  "Meteorological  data  collec- 
tion, "Seasonal  variation,  Temperature  effects, 
Coastal  waters,  Tidal  effects.  Water  currents.  Estu- 
aries, Scotland,  Sunshine,  Wind. 

The  climatic  character  of  the  shoreline  environ- 
ment of  the  Clyde  Estuary  and  the  Firth  of  Clyde 
(Scotland)  is  analyzed  with  emphasis  on  the  con- 
trasts between  the  upper  estuary  and  the  Clyde 
coast.  The  zone  within  5  km  of  the  coast  is  de- 
scribed in  terms  of  wind;  sunshine  and  visibility; 
temperature;  clouds,  humidity,  and  evaporation; 
and  precipitation.  The  climate  of  the  Estuary  and 
Firth  of  Clyde  is  predominantly  mild,  dry,  and 
sunny  compared  to  other  locations  farther  inland 
and  at  higher  elevations  in  the  same  latitude  of 
Scotland.  Along  the  coast  the  growing  season  (de- 
fined as  mean  daily  temperture  above  5-6  C)  is 
almost  300  days/yr.  This  area  contains  many  recre- 
ational developments  and  has  the  best-developed 
sea  breeze  mechanism  in  Scotland.  (Alexander- 
PTT) 
W89-00800 


FRESH  WATER  INFLOWS  TO  THE  FIRTH  OF 
CLYDE, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

T.  Poodle. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  55-66,  1986.  8  fig,  2  tab,  2 

ref. 

Descriptors;  "Estuaries,  "Rainfall,  "River  flow, 
"Scotland,  "Clyde  Estuary,  "Firth  of  Clyde,  Sea- 
sonal variation,  Coastal  waters,  Weather  data  col- 
lections, Estuaries,  Rivers,  Rainfall-runoff  relation- 
ships, Flood  frequency,  Low  flow. 

Rainfall  and  river  flow  data  were  used  to  calculate 
the  fresh  water  input  to  the  Firth  of  Clyde  at  key 
locations.  The  major  average  inflows  are  from  the 
upper  firth  to  Toward  Point  (156.0  cu  m/sec,  46% 
of  the  total),  Ayrshire  (51  cu  m/sec,  15%),  and 
directly  to  the  sea  (45  cu  m/sec,  13%).  Freshwater 
inflow  can  easily  vary  within  a  ration  of  1000  to  1 
between  high  and  low  flow.  Generally  the  wettest 
months  are  November,  December,  and  January 
and  the  driest  months  are  May,  June,  and  July.  It  is 
suggested  that  there  have  been  more  occurrences 
of  consecutive  days  of  low  flow  at  and  below  the 
95th  percentile  flow  in  recent  years  than  would  be 
expected  in  the  long  term.  (Alexander-PTT) 
W 89-00801 


CLYDE  SEA  HYDROGRAPHY, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

A.  Edwards,  M.  S.  Baxter,  D.  J.  Ellett,  J.  H  A 
Martin,  and  D.  T.  Meldrum. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  67-83,  1986.  11  fig,  26  ref. 

Descriptors:  "Scotland,  "Hydrography,  "Clyde 
Estuary,  "Firth  of  Clyde,  "Coastal  waters,  "Saline- 
freshwater  interfaces,  "Tidal  effects,  Water  cur- 
rents, Thermocline,  Seasonal  variation,  Estuaries, 
Wind,  Sea  lochs,  Sediment  grading,  Density  cur- 
rents. 

A  front  on  the  Great  Plateau  separates  tidally 
mixed  water  of  the  North  Channel  from  quieter 
less  saline  surface  layers  of  the  Outer  Firth.  These 
water  bodies  exchange  about  16,000  cu  m/s,  lead- 
ing to  a  residence  time  of  two  months  in  the  Outer 
Firth  surface  layers.  The  position  of  the  front  is 
determined  by  the  balance  of  mixing  and  buoyancy 
supply.  The  wind  modulates  weak  tidal  currents  in 
the  Outer  Firth  by  driving  surface  currents  and 
setting  up  deeper  compensation  flows.  Deep  water 
in  the  Arran  Deep  and  Kilbrannan  Sound  is  irregu- 
larly renewed  by  inflow  of  dense  water  over  the 
Eastern  Plateau  from  autumn  to  spring  but  stag- 
nates in  summer  below  a  thermocline.  A  minor 
part  of  this  renewal  comes  over  the  Davaar  sill 
into  Kilbrannan  Sound.  Bottom  water  of  the  fjor- 
dic  sea-lochs  is  isolated  in  summer  and  renewed 
during  the  winter.  The  renewals  occur  by  density 
currents  flowing  in  from  the  sills  and  these 
produce  a  characterizing  grading  of  the  bottom 


sediments  from  coarse  to  fine  away  from  the  sills 

(Author's  abstract) 
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WATER  MOVEMENT  AND  THE  SIMULA- 
TION OF  STORM  SURGES  IN  THE  FIRTH  OF 
CLYDE, 

University    of   Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

J.  M.  Townson,  and  R.  H.  F.  Collar. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  85-96,  1986.  7  fig,  6  tab,  23 

ref. 

Descriptors:  "Storm  surges,  "Clyde  Estuary, 
"Firth  of  Clyde,  "Estuaries,  "Scotland,  "Hydro- 
dynamics, "Tidal  effects,  "Water  currents,  Numeri- 
cal analysis,  Seasonal  variation,  Mathematical  stud- 
ies, Mathematical  equations,  Coastal  waters. 

The  basin  mechanisms  governing  the  general  cir- 
culation of  water  in  the  Firth  of  Clyde  (Scotland) 
are  reviewed  with  particular  reference  to  their 
changing  relative  importance  throughout  the 
system,  including  the  inner  estuary.  A  numerical 
model  for  the  depth-integrated  equation  of  motion 
is  applied  to  the  surges  recorded  in  1972  and  1979. 
First  a  simulation  of  tidal  motion  was  conducted; 
once  this  was  established,  the  additional  input  for 
storm  surges  was  superimposed  on  the  model.  This 
input  consisted  of:  (1)  Then  external  surge,  which 
was  the  displacement  variation  at  the  entrances 
caused  by  the  wind's  stress  and  pressure  field  histo- 
ry outside  the  model,  and  was  obtained  by  sub- 
stracting  the  predicted  harmonic  tide  from  the 
observed  record  at  the  entrance  and  (2)  the  wind 
stress  variation  during  the  surge  at  grid  points 
throughout  the  model,  together  with  the  local 
effect  of  low  atmospheric  pressure  treated  as 
equivalent  static  change  in  water  level.  It  is  con- 
cluded that  two-third  of  the  magnitude  of  the 
storm  surge  in  this  area  is  extremely  generated. 
The  balance,  excluding  pressure,  consists  of  wind 
stress  effects  over  the  Clyde  Sea  area.  (Alexander- 
PTT) 
W89-00803 


EFFLUENT  DISPOSAL  AND  THE  PHYSICAL 
ENVIRONMENT, 

Clyde    River    Purification    Board.    East    Kilbride 

(Scotland). 

For  primary  bibliographic  entry  see  Field  5E 
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HYDROGRAPHY  OF  IRVINE  BAY  AND  ITS 
RELATION  TO  THE  CLYDE  SEA  AREA, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 
R.  E.  Lewis. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  117-126,  1986.  6  fig,  4  tab, 
10  ref. 

Descriptors:  "Scotland,  "Hydrography,  "Irvine 
Bay,  "Clyde  Sea,  "Water  currents,  "Tidal  effects, 
Saline-freshwater  interfaces,  Estuaries,  Rivers! 
Coastal  waters,  Density,  Dispersion,  Clyde  Estu- 
ary, Garnock  Estuary,  Tracers,  Weather. 

Over  the  period  1973-75,  detailed  studies  were 
made  of  the  water  density  structure  and  circulation 
of  Irvine  Bay.  Observations  showed  that  offshore 
waters  were  influenced  by  water  originating  in  the 
Clyde  Estuary  and  the  inshore  waters  were  affect- 
ed by  brackish  outflow  from  the  Irvine-Garnock 
Estuary.  Long  period  current  records  indicated 
that  the  movement  of  water  in  Irvine  Bay  and  the 
eastern  Clyde  Sea  Area  was  particularly  respon- 
sive to  meteorological  forcing.  Based  on  data  for 
1974,  the  estimated  annual  mean  longshore  drift 
was  about  5.0  cm/s  and  directed  towards  the 
northwest.  Studies  of  a  tracer  dye  patch  over  a  1.5 
day  period  showed  that  horizontal  dispersion  was 
influenced  by  vertical  shears  in  the  mean  current 
and  that  vertical  mixing  was  inhibited  by  a  density 
interface  at  less  than  4  m  depth.  The  average 
longitudinal  and  transverse  dispersion  coefficients 
were  2.17  sq  m/s  and  0.25  sq  m/s  respectively. 
(Author's  abstract) 
W89-00805 


BIOTURBATION,  MICROBIAL  ACTIVITY 
AND  SEDIMENT  PROPERTIES  IN  AN  ESTUA- 
RINE  ECOSYSTEM, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
P.  S.  Meadows,  and  A.  Tufail. 
Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  129-142,  1986.  9  fig.  2  tab 
50  ref.  SERC  Grants  GR/B  8872.2  (Z3),  and 
81512396;  NERC  Grants  GT4/80/ALS/9.  GT4/ 
81/ALS/42,  and  GST/02/54. 

Descriptors:  "Sediments.  "Clyde  Estuary,  "Firth 
of  Clyde,  "Scotland,  "Macroinvertebrates,  "Estua- 
rine  sediments,  "Bioturbation,  Ecological  effects, 
Environmental  effects,  Microorganisms,  Physical 
properties,  Spatial  distribution.  Hydrogen  ion  con- 
centration. Estuaries,  Rivers,  Coastal  waters,  Oxi- 
dation-reduction potential,  Diagenesis. 

Macrobenthic  bioturbation  and  microbial  activity 
can  have  major  ecological  effects  on  present  day 
marine  sediments  some  of  which  are  also  seen  in 
the  fossil  record.  The  coastal  and  estuarine  sedi- 
ments in  the  Clyde  Estuary  area  contain  very  high 
densities  of  benthic  macroorganisms  and  microor- 
ganisms. These  organisms  have  dramatic  effects  on 
the  physical  and  chemical  properties  of  sediments, 
and  field  and  laboratory  studies  have  shown  that 
many  geotechnical  and  geochemical  properties  of 
sediments  are  dictated  by  them.  The  effects  can  be 
on  a  microscale  of  a  few  millimeters  horizontally 
or  vertically  (micro-spatial  variation),  or  can  have 
large  scale  consequences  over  hundreds  of  meters 
(macro-spatial  variation).  Sediment  stability  (shear 
strength  and  critical  erosion  velocity),  permeability 
and  particle  sedimentation  are  all  altered  by 
macro-invertebrate  bioturbation  or  microbial  activ- 
ity, and  many  chemical  properties  such  as  Eh  and 
pH  may  be  influenced  in  a  similar  manner.  Biologi- 
cal activity  may  therefore  play  a  major  role  in 
modifying  sediment  geotechnics  and  early  sedi- 
ment diagenesis.  It  also  has  direct  relevance  to  the 
siting  of  man-made  structures  on  the  sea-bed  and  to 
sediment  stability  and  transport  in  estuaries.  In  situ 
seeding  experiments  may  lead  to  biological  control 
and  manipulation  of  these  phenomena.  (Author's 
abstract) 
W89-00806 


ATTACHED   ALGAE   OF   THE   CLYDE    AND 
GARNOCK  ESTUARIES, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Brewing  and  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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EPILITHIC  DIATOMS  OF  THE  CLYDE  ESTU- 
ARY, 

Paisley  Coll.  of  Tech.  (Scotland).  Dept.  of  Biol- 
ogy- 

R.  O.  McLean,  T.  A.  K.  Gow,  J.  Webster,  A. 
Arthur,  and  D.  J.  Curtis. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  151-156,  1986.  2  fig,  3  tab,  7 
ref. 

Descriptors:  "Scotland,  "Diatoms,  "Clyde  Estuary, 
"Firth  of  Clyde,  "Species  composition,  Salt  toler- 
ance, Coastal  waters,  Microorganisms,  Microbiolo- 
gical studies,  Photosynthesis,  Estuaries,  Rivers, 
Algae,  Clones,  Taxonomy,  Species  diversity. 
Niches,  Ecology. 

Epilithic  diatom  communities  of  the  Clyde  (Scot- 
land) Estuary  demonstrated  no  spring  or  autumn 
bloom.  Species  diversity  and  dominance  were 
stable  at  the  ends  of  the  estuary  and  fluctuated 
through  the  year  in  mid-estuary.  Species  succes- 
sion differed  from  regions  where  one  species  domi- 
nated throughout  the  year  to  those  where  the 
dominant  species  was  constantly  changing.  In  all, 
307  species  were  recorded,  29  very  rare,  172  rare, 
and  19  abundant,  some  having  wide  niche  breadth 
(B  >  60).  Narvicula  mutica  var.  cohnii  (Hilse) 
Grun.  and  var.  mutica  kutz  were  difficult  to  distin- 
guish in  terms  of  valve  morphology,  as  intermedi- 
ate forms  existed.  In  the  estuary,  smaller  valves 
occurred  towards  the  freshwater  end.  Two  clones, 
originating  from  a  I2-micron  and  a  26-micron 
valve   (length)   corresponding   to   descriptions   of 
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var.  cohnii  and  var.  mutica  respectively,  behaved 
similarly  in  culture  throughout  a  range  of  salinity, 
in  terms  of  size  expression,  suggesting  no  taxonom- 
ic  difference.  Diatom  community  photosynthesis 
was  affected  by  salinity,  reflecting  the  site  of 
origin.  (Author's  abstract) 
W89-00808 


STATUS  OF  FISH  POPULATIONS  IN  THE 
CLYDE  ESTUARY, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

A.  R.  Henderson,  and  J.  D.  Hamilton. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  157-170,  1986.  6  fig,  1  tab, 

32  ref. 

Descriptors:  'Clyde  Estuary,  *Firth  of  Clyde, 
•Recovery,  *Water  pollution  effects,  'Species 
composition,  'Population  dynamics,  Temporal  dis- 
tribution. Spatial  distribution,  Seasonal  variation, 
Biomass,  Salt  tolerance,  Dissolved  oxygen.  Toxici- 
ty, Salinity,  Estuaries,  Rivers,  Mortality,  Organic 
loading.  Barriers. 

Changes  in  the  status  of  fish  populations  in  the 
Clyde  Estuary  between  Woodhall  and  Glasgow 
since  1978  are  described.  Data  are  presented  on 
species  composition  and  distribution,  temporal  and 
spatial  fluctuations  in  abundance  and  biomass  and 
length  frequency  data  for  certain  species  are  ana- 
lyzed. The  seaward  part  of  the  estuary  is  colonized 
by  marine  and  euryhaline  marine  species  dominat- 
ed by  flounder,  while  the  'city  reaches'  have  a 
fresh  water  component  dominated  by  three-spined 
stickleback  and  eel  in  addition  to  several  euryha- 
line species,  e.g.  sand-goby  and  saithe.  The  extent 
of  biological  recovery  of  the  estuary  from  severe 
organic  pollution  can  be  gauged  from  the  presence 
now  of  thirty-four  species,  including  nineteen  in 
the  city  reaches  which  were  virtually  fishless  in  the 
mid  nineteenth  century.  The  upper  estuary  is  now 
able  to  support  resident  and  migratory  fish  for 
much  of  the  year,  but  species  composition  and 
abundance  are  markedly  affected  by  seasonally 
variable  fresh  water  flows  to  the  estuary  affecting 
primarily  dissolved  oxygen  and  salinity,  leading  to 
mortalities  among  resident  species  and  providing  a 
barrier  to  migrants.  (Author's  abstract) 
W 89-00809 


RECENT  CHANGES  IN  NUMBERS  OF 
WADERS  ON  THE  CLYDE  ESTUARY,  AND 
THEIR  SIGNIFICANCE  FOR  CONSERVA- 
TION, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-OO810 


PATTERNS  OF  ASSOCIATION  BETWEEN 
BIRDS  AND  INVERTEBRATES  IN  THE 
CLYDE  ESTUARY, 

Liverpool  Univ.  (England).  Dept.  of  Zoology. 
D.  B.  A.  Thompson,  D.  J.  Curtis,  and  J.  C.  Smyth. 
Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  185-201,  1986.  2  fig,  4  tab, 
83  ref. 

Descriptors:  *Water  birds,  'Clyde  Estuary,  'Scot- 
land, 'Firth  of  Clyde,  'Water  pollution  effects, 
•Species  composition,  'Population  dynamics, 
'Food  habits,  'Food  chains,  Macroinvertebrates, 
Coastal  waters.  Seasonal  variation,  Tidal  effects, 
Predation,  Ecology,  Regression  analysis,  Estuaries. 

Until  5  yr  ago,  the  tidal  flats  of  the  Clyde  Estuary 
(Scotland)  held  internationally  and  nationally  im- 
portant populations  of  ducks  and  waders.  The  pat- 
tern of  association  between  the  Clyde's  birds  and 
their  prey  was  examined  by  evaluating  the  extent 
to  which  the  distribution  of  birds  is  related  to  that 
of  benthic  invertebrates,  heterospecific  birds, 
season,  and  tidal  state.  Stepwise  multiple  regression 
analysis  indicated  that  heterospecifics  had  effects 
on  bird  distributions  over-riding  those  of  prey.  In 
summer,  the  significant  independent  variables  ex- 
plained 41-61%  variation  in  bird  density  and  33% 
variation  in  bird  feeding  hours;  in  winter  they 
explained  17-35%  and  29-32%,  respectively.  The 
amount  of  variation  explained  was  greater  during 


flow  than  ebb  tides,  and  the  number  of  species  for 
which  some  of  the  variation  was  explained  was 
greater  in  winter  than  in  summer.  Three  associa- 
tions, each  consisting  of  two  bird  species,  are  sug- 
gested: redshank  with  lapwing,  dunlin  with  mal- 
lard, and  shelduck  with  gulls.  Explanations  are 
given  for  some  of  the  mechanisms  underlying  the 
above  patterns  and  areas  for  more  detailed  obser- 
vational and  experimental  work  are  pointed  out. 
(Author's  abstract) 
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Analysis  of  the  factors  influencing  the  seasonal 
changes  in  biomass  of  the  'net'  phytoplankton  of 
the  river  Firth  of  Clyde  (Scotland)  in  1972-73 
showed  that  the  dynamics  of  the  spring  waxing  of 
the  diatom  populations  were  controlled  by  narrow 
'windows'  of  climatic  events,  and  that  subsequent 
fluctuations  in  cell  numbers  were  linked  with  the 
interplay  between  zooplankton  grazing  and  wind 
induced  dispersion.  Data  for  1976-77,  set  against  a 
similar  background  of  events  with  the  'net'  plank- 
ton, showed  that  the  nanophytoplankton  constitut- 
ed a  less  variable  biomass  through  the  seasons  and, 
on  an  annual  basis,  contributed  some  50%  of  the 
total  carbon  fixed.  (Author's  abstract) 
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Lochs  Fyne  and  Striven  are  deep-silled  fjords 
opening  into  the  northern  Firth  of  Clyde.  They 
receive  relatively  little  freshwater  from  local 
runoff,  have  a  relatively  low  rate  of  tidal  exchange, 
and  undergo  periods  of  deep  water  stagnation. 
Both  contain  fish  farms  which  have  lost  stock 
because  of  phytoplankton  blooms.  Loch  Striven 
was  investigated  in  detail  in  1980.  Observations  are 
also  reported  for  1979  and  1981,  and  for  Loch 
Fyne  from  1980-1982.  Most  stratification  in  Striven 
is  due  to  salinity  layering,  but  most  of  the  freshwa- 
ter in  the  loch  probably  originates  in  the  Clyde 
Estuary  and  is  associated  with  high  concentrations 
of  nitrate.  Typical  phytoplankton  biomasses  in 
Striven  are  the  same  as  those  in  the  western  sea- 
board Loch  Creran,  but  maxima  exceed  those  in 
Creran.  In  addition  to  a  red  tide  of  Gyrodinium 
aureolum  in  September,  1980,  three  periods  of  high 
biomass  seem  to  be  a  regular  feature  of  the  phyto- 
plankton calendar  in  Striven.  The  spring  increase 
takes  place  in  March  or  early  April,  is  dominated 
by  the  diatom  Skeletonema  costatum,  and  probably 
depends  on  the  stabilizing  effects  of  reduced  near- 
surface  salinities.  A  summer  flourishing  of  Lepto- 
cylindrus  danicus  and  dinoflagellates  is  also  associ- 
ated with  near-surface  salinity  layering.  A  late 
spring  bloom  of  diatoms,  dinoflagellates  and  small 
flagellates,  some  ichthyotoxic,  appears  to  be  relat- 
ed to  the  occurrence  of  thermohaline  stratification 


and  near-surface  nutrient  depletion;  on  some  occa- 
sions loch-head  upwelling  may  also  have  been 
involved.  Insofar  as  data  are  available,  the  ecology 
of  phytoplankton  in  Loch  Fyne  appears  similar  to 
that  in  Loch  Striven.  (Author's  abstract) 
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Zooplankton  investigations  in  the  Firth  of  Clyde 
can  be  considered  as  starting  in  1885,  when  the 
Fishery  Board  for  Scotland  built  a  laboratory  at 
Tarbert  and  the  Granton  based  Scottish  Marine 
Station  extended  its  studies  to  the  west  coast.  The 
work  of  both  groups,  and  their  successors,  waxed 
and  waned,  with  a  particularly  active  period  start- 
ing in  the  early  1920s,  when  the  Millport  Station 
received  government  aid.  Although  the  euphau- 
siids  Meganyctiphanes  norvegica  and  Thysanoessa 
raschii  are  important  in  the  deep  waters  around 
Arran  and  in  Loch  Fyne,  in  general,  copepods  are 
the  most  important  pelagic  crustaceans.  Of  these 
Calanus  occurs  in  enormous  numbers  in  surface 
waters  in  May  and  June.  Thereafter  it  is  found 
mainly  in  deep  waters  such  as  those  of  Loch  Fyne. 
Other  abundant  copepods  are  Pseudocalanus  elon- 
gatus,  Acartia  clausi  and  Oithona  similis  which  are 
particularly  characteristic  of  the  area  extending 
from  Kilbrannan  Sound  via  the  east  of  Arran  to 
the  upper  Firth  of  Clyde.  In  these  areas  the  peak 
standing  stock  of  the  large  zooplankters  (as  caught 
by  a  250  micron  mesh  net)  is  about  5,  occasionally 
8,  g  dry  weight  per  100  cu  m,  occurring  from 
April  to  July.  The  smaller  zooplankters  (as  caught 
by  a  68  micron  mesh  net)  add  a  further  1.3  g  dry 
weight  per  100  cu  m.  (Author's  abstract) 
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The  distribution  of  seaweeds  in  the  Firth  of  Clyde 
is  described.  The  patterns  of  algal  distribution  are 
discussed  in  relation  to  propagule  dispersal  and 
recruitment,  and  the  physiological  ecology  of  the 
plants.  Particular  attention  is  given  to  the  influence 
of  biotic  factors:  competition,  grazing  by  inverte- 
brates and  the  effects  of  man.  There  seems  to  be  a 
slight  but  general  reduction  in  the  diversity  of  the 
seaweed  since  1900  in  the  Firth  of  Clyde  but  it  is 
difficult  to  determine  whether  there  have  been 
significant  changes  in  the  abudance  of  the  surviv- 
ing species  because  of  a  lack  of  earlier  quantitative 
assessemnts.  (Alexander-PTT) 
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Present  knowledge  of  animal  communities  associ- 
ated with  the  algae  of  the  Firth  Clyde  is  briefly 
reviewed.  New  work  on  Hyale  nilssoni  (Rathke), 
the  commonest  amphipod  inhabiting  high  littoral 
seaweeds,  describes  the  life-history  characteristics 
over  three  years  of  a  population  associated  with 
Pelvetia.  Seasonal  changes  in  growth  rate,  sex  ratio 
and  breeding  status  are  described.  Fecundity  was 
investigated  and  data  on  brood  and  egg  sizes  com- 
pared with  populations  from  other  latitudes.  In  the 
early  spring,  when  Hyale  growth  begins  to  accel- 
erate, the  quality  of  the  food  available  (the  Pelve- 
tia) is  at  tis  maximum.  The  seasonal  cycle  of  the 
weight  change  in  male  Hyale  closely  follows  the 
seasonal  cycle  of  Pelvetia  NAA  content.  The  tend- 
ency of  femal  amphipods  of  the  'winter  generation' 
to  produce  bigger  eggs  and  more  of  them  than 
females  of  the  'summer  generation'  may  also  be 
due  to  seasonal  differences  in  food  quality  and  N 
availability.  Hyale  may  serve  as  a  promoter  of 
Pelvetia  zygotes  by  bringing  them  into  contact 
with  the  most  protected  microhabitats  (in  cracks 
and  crevices  in  rocks)  where  they  would  have  a 
better  chance  of  adherence.  (Alexander-PTT) 
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An  account  is  given  of  the  benthic  harpacticoid 
copepods  of  a  medium  grade  subtidal  sand  at  a 
depth  of  8.5  m  (below  chart  datum)  off  the  Ayr- 
shire coast  at  Hunterston.  It  is  the  first  account  of 
seasonal  changes  in  subtidal  harpacticoids  in  the 
Firth  of  Clyde.  Most  of  the  population  is  restricted 
to  the  top  1  cm  layer  of  sand  and  this  is  considered 
to  be  related  to  food  availability.  There  were  con- 
siderable variations  in  total  densities  with  largest 
numbers  occurring  in  late  June,  as  seawater  tem- 
peratures increased  rapidly  towards  the  summer 
maxima.  Two  species  examined  in  detail,  Asellop- 
sis  hispida  and  Harpacticus  flexus  each  had  one 
distinct  period  of  reproduction  during  the  year. 
Gravid  females  appeared  first  during  the  coldest 
months  (January  and  February)  followed  by  large 
numbers  of  copepodites  from  late  April  to  June, 
culminating  in  large  numbers  of  adults  in  June. 
Adult  males  clasped  female  stages  only  in  May  and 
June,  after  the  main  period  of  egg  production.  It  is 
thought  that  viable  sperm  is  carried  by  the  adult 
lemales  for  about  six  to  seven  months,  supposedly 
until  the  next  period  of  egg  production  the  follow- 
ing year.  Adults  of  Harpacticus  flexus  are  thought 
to  be  an  important  source  of  food  for  juvenile  and 
small  fish,  particularly  during  July.  (Author's  ab- 
stract) 
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Underwater  television,  remote  photography  and 
SCUBA  diving  have  revealed  that  Clyde  Sea  Area 
sublittoral  muds  are  extensively  bioturbated  by  me- 
gafaunal  species  that  construct  conspicuous  bur- 
rows. These  species  are  mainly  decapod  crusta- 
ceans and  fish,  each  with  a  characteristic  burrow 
configuration  and  optimum  horizon  for  excavation. 
Burrow  structures  have  been  revealed  by  resin 
casting  and  densities  and  distributions  have  been 
studied  using  camera  and  SCUBA  techniques.  Bur- 
rowing behavior  has  been  investigated  by  field  and 
laboratory  studies,  while  physiological  studies  of 
some  species  have  shown  respiratory  adaptations 
to  the  burrowing  mode  of  life.  Megafaunal  bur- 
rowing appears  to  be  an  important  determinant  of 
benthic  community  structure.  (Author's  abstract) 
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Marked  interspecific  differences  in  recent  popula- 
tion trend  have  been  recorded  for  seabirds  breed- 
ing in  the  Firth  of  Clyde.  Auk  populations  have 
remained  comparatively  stable,  while  considerable 
reductions  have  taken  place  in  tern  and  kittiwake 
numbers.  Stags,  cormorants,  gannets  and  great 
black-backed  gulls  have  all  increased,  as  have  ful- 
mars and  herring  gulls.  The  striking  increases  in 
the  latter  two  species  are  considered  in  detail.  To 
some  extent,  these  population  changes  can  be  relat- 
ed to  differences  in  the  feeding  ecology  of  the 
various  seabirds;  in  particular  the  variation  in  the 
number  of  breeding  terns  is  related  to  variation  in 
food  availability.  (Author's  abstract) 
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The  herring  population  inhabiting  the  Firth  of 
Clyde  has  supported  an  important  fishery  for  hun- 
dreds of  years.  The  basis  for  this  fishery  was  until 
recently  a  stock  of  spring-spawning  herring  which 
spawn  on  Ballantrae  Bank  in  the  period  February- 
April  and  which  was  investigated  intensively  by 
means  of  larval  surveys  from  1958  to  1979,  when  it 
had  decreased  to  a  very  low  level.  In  the  late  1960s 
there  was  evidence  of  a  change  in  the  composition 
of  the  landings  and  during  the  1970s  and  in  the 
present  decade  the  majority  of  fish  caught  have 
been  of  autumn-spawned  origin.  There  is  no  evi- 
dence of  significant  autumn  spawning  in  the  Firth 
of  Clyde  and  autumn-spawning  herring  in  ad- 
vanced stages  of  maturation  appear  to  leave  the 
Clyde,  returning  by  the  time  the  fishery  opens  the 
following  spring.  The  spawning  origin  of  autumn- 
spawned  herring  in  the  Clyde  has  been  investigat- 
ed by  tagging  experiments,  and  recaptures  have 
been  made  in  the  Irish  Sea,  off  the  northwest  Irish 
coast  and  further  north  along  the  west  coast  of 
Scotland.  However  the  spawning  area  of  the  ma- 
jority of  the  fish  is  unknown.  The  herring  fisheries 
in  the  Clyde,  originally  carried  out  by  ring-net  and 
anchored  drift-net  but  now  mainly  by  pair-trawl, 
have  been  managed  by  closed  seasons  and  in  the 
past  few  years  by  total  allowable  catch  regulations 
under  the  control  of  the  European  Community. 
There  is  also  a  population  of  sprats  in  the  Firth  of 
Clyde  which  supports  a  small  fishery  and  spawn- 
ing of  this  species  takes  place  earlier  in  the  Clyde 
than  elsewhere  around  Scotland.  Mackerel  also 
make  annual  incursions  into  the  Clyde  and  support 
a  small  summer  fishery.  Factors  affecting  the  abun- 
dance of  pelagic  fish  species  in  the  Clyde  could  be 
either  natural  or  man-made.  Recruitment  to  spring- 
spawning  herring  stocks  throughout  the  northeast 
Atlantic  has  been  at  a  low  level  recently,  which 
would  suggest  natural  changes.  (Alexander-PTT) 
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Biological  Sciences. 

M.  G.  Poxton. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  491-499,  1986.  4  fig,  5  tab,  9 

ref. 

Descriptors:  'Plaice,  'Population  dynamics,  'Scot- 
land. 'Clyde  Estuary,  'Firth  of  Clyde,  Fish  physi- 
ology, Reproduction.  Food  chains,  Seasonal  varia- 
tion. Estuaries,  Rivers,  Larvae,  Fish  eggs. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 


Information  concerning  the  abundance  and  distri- 
bution of  plaice  Pleuronectes  platessa  L.  eggs  and 
larsae  has  been  gathered  from  the  examination  of 
old  records  and  "from  cruises  carried  out  for  this 
purpose.  Additional  information  on  the  spawning 
of  plaice  is  presented  from  the  capture  of  ripe 
specimens  Plankton  samples  have  been  taken  in 
the  Clvde  Sea  Area  over  many  years  by  the  De- 
partment of  Agriculture  and  Fisheries  for  Scot- 
land. All  samples  taken  since  1950  have  been  exam- 
ined and  data  on  plaice  eggs  and  larvae  have  been 
extracted  and  collated  The  data  have  been  stand- 
ardized by  expressing  all  the  results  in  terms  of 
number/ 100  cu  m.  The  data  show  that  plaice 
spawn  in  the  Clyde  between  February  and  April, 
with  maximum  concentrations  of  eggs  and  larvae 
occurring  in  early  March  and  April,  respectively. 
Although  the  eggs  are  widely  distributed,  they  are 
commonest  to  the  east  of  Arran.  the  greatest  densi- 
ties being  found  off  the  Heads  of  Ayr,  in  Ayr  Bay, 
close  to  Ailsa  Craig  and  Irvine  Bay.  The  distribu- 
tion of  eggs  and  larvae  appears  to  correlated  well 
with  what  is  known  of  the  abundance  and  distribu- 
tion of  the  young  fish  in  their  nursery  areas.  (Alex- 
ander-PTT) 
W89-00829 


SALTMARSHES  OF  THE  FIRTH  OF  CLYDE, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land) 

J.  P.  Doody. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  519-536,  1986.  1  fig,  2  tab. 
11  ref,  append. 

Descriptors:  *Salt  marshes,  *Scotland,  *Clyde  Es- 
tuary, *Firth  of  Clyde,  *Species  composition, 
•Aquatic  plants,  Physical  properties.  Estuaries, 
Rivers,  Grazing,  Industrial  development. 

The  saltmarshes  of  the  Firth  of  Clyde  are  restrict- 
ed both  in  area  and  number.  Despite  this  they 
exhibit  considerable  variation  in  terms  of  their 
physical  environment,  floristic  composition  and 
range  of  plant  communities.  The  absence  of  graz- 
ing at  most  of  the  sites  has  resulted  in  their  exhibit- 
ing plant  communities  atvpical  of  most  of  the  other 
saltmarshes  of  western  Scotland.  Like  many  other 
saltmarsh  areas  they  have  suffered  from  reclama- 
tion of  the  older,  upper  marsh.  However,  despite 
this,  there  are  still  important  transitional  communi- 
ties to  non-tidal  vegetation.  The  prevention  of 
further  incursions  into  the  sites  for  roads,  industrial 
development,  caravans  and  the  like,  is  important  if 
these  sites  are  to  remain  as  examples  of  natural 
habitats.  (Author's  abstract) 
W89-OO830 


DYNAMICS  OF  SALTWATER  INTRUSION  IN 
COASTAL  CHANNELS, 

Louisiana  State  Univ.,   Baton  Rouge.  Center  for 

Wetland  Resources. 

F.  C.  Wang. 

Journal  of  Geophysical   Research  (C)  JGRCEY, 

Vol.  93,  No.  6,  p  6937-6946,  June  15.  1988.  9  fig,  2 

tab,  21  ref. 

Descriptors:  *Estuancs,  *Salinc  water  intrusion, 
♦Coastal  waters,  *Salinc-freshwater  interfaces, 
♦Channels.  Louisiana,  Hydrodynamics,  Model 
studies.  Numerical  analysis.  Flow  characteristics. 
Salinity.  Stratification.  Mathematical  studies,  Hy- 
draulics. Velocity. 

The  dynamic  behavior  of  saltwater  intrusion  of 
coastal  channels  wilh  small  tidal  range  is  often 
dependent  upon  motions  induced  by  freshwater 
inflow  from  the  upstream  drainage  basin.  In  coastal 
Louisiana  the  salinity  distribution  in  channels  en- 
compasses well-mixed,  partially  stratified,  and 
highly  stratified  phenomena.  A  two-dimensional, 
laterally  averaged,  and  semi-implicit  hydrodynam- 
ic  model  coupled  with  a  salt  flux  transport  model  is 
developed  to  quantify  the  saltwater  intrusion  due 
to  interactions  of  freshwater  discharge,  tidal  activi- 
ty, prevailing  wind,  and  the  density  gradient 
caused  by  variations  m  salinity.  In  the  model,  tin- 
coefficients  of  eddy  and  salt  diffusivity  are  varied 
as  functions  of  space  and  time.  The  values  of 
coefficients  fitted  from  the  field  data  are  compai  a 
ble  to  those   reported  by  others.  The  numerical 


model,  calibrated  with  independent  field  data  sets, 
is  then  applied  to  predict  the  changes  in  the  pat- 
terns of  salinity  distribution  in  channels  resulting 
from  changes  in  channel  dimensions.  Both  comput- 
ed and  field  results  reveal  that  the  salinity  intrusion 
in  coastal  channels  is  highly  dependent  on  the 
freshwater  inflow  and  the  channel  dimensions. 
(Author's  abstract) 
W89-00833 

SATELLITE  OBSERVATIONS  OF  TIDAL  UP- 
WELLING  AND  MIXING  IN  THE  ST.  LAW- 
RENCE ESTUARY, 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
Y.  Gratton,  G.  Mertz,  and  J.  A.  Gagne. 
Journal  of  Geophysical  Research  (C)  JGRCEY, 
Vol.  93,  No.  6,  p  6947-6954,  June  15,  1988.  4  fig,  1 
tab,  23  ref. 

Descriptors:  *Water  temperature.  *Remote  sens- 
ing, *Tidal  effects,  *Mixing,  'Estuaries,  *St.  Law- 
rence River,  ♦Satellite  technology,  *Upwelling, 
Thermal  properties,  Thermocline,  Water  tempera- 
ture. Temperature  gradient.  Wind,  Spatial  distribu- 
tion. 

Satellite  thermal  images  of  the  St.  Lawrence  estu- 
ary are  used  to  confirm  the  existence  of  a  persistent 
cold  spot  due  to  tidal  upwelling  at  the  head  of  the 
lower  St.  Lawrence  estuary  and  to  show  that  cold 
water  may  be  found  episodically  up  to  100  km 
downstream  of  the  head.  This  extended  cold  anom- 
aly may  exist  in  two  spatial  configurations:  one 
confined  to  near  the  south  shore,  the  other  being 
centered  over  mid-estuary.  The  various  physical 
agencies  likely  to  contribute  to  the  growth  of  this 
anomaly  are  discussed.  It  is  concluded  that  wind, 
internal  tides,  and  advection  of  cold  water  from 
the  head  region  are  the  most  significant  contribu- 
tors. (Author's  abstract) 
W89-00834 

SEA-SURFACE  MICROLAYER  OF  PUGET 
SOUND:  PART  I:  TOXIC  EFFECTS  ON  FISH 
EGGS  AND  LARVAE, 

Battelle   Pacific   Northwest   Labs.,   Sequim,   WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00853 

SEA-SURFACE  MICROLAYER  OF  PUGET 
SOUND:  PART  II:  CONCENTRATIONS  OF 
CONTAMINANTS  AND  RELATION  TO  TOX- 
ICITY, 

Battelle   Pacific   Northwest   Labs.,   Sequim,   WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-0O854 


For  primary  bibliographic  entry  see  Field  2H. 
W 89-00909 

POPULATION  GENETICS  OF  MYTILUS 
EDULIS  (L.)  FROM  OSLOFJORDEN, 
NORWAY  IN  OIL-POLLUTED  AND  NON  OIL- 
POLLUTED  WATER, 

Oslo   Univ.   (Norway).   Inst,   of  Marine   Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01009 

RESULTS  OF  ECOLOGICAL  MONITORING 
OF  THREE  BEACHES  POLLUTED  BY  THE 
AMOCO  CADIZ'  OIL  SPILL:  DEVELOPMENT 
OF  MEIOFAUNA  FROM  1978  TO  1984, 

Universite       de       Bretagne-Occidentale,       Brest 
(France).  Lab.  d'Oceanographie  Biologie. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01031 


TOXICITY  OF  SEA-SURFACE  MICROLAYER: 
EFFECTS  ON  HERRING  AND  TURBOT  EM- 
BRYOS, 

Biologische   Anstalt   Helgoland   (Germany,   F.R.) 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00855 


TOXICITY  OF  SEA-SURFACE  MICROLAYER: 
EFFECTS  OF  HEXANE  EXTRACT  ON  BALTIC 
HERRING  (CLUPEA  HARENGUS)  AND  AT- 
LANTIC COD  (GADUS  MORHUA)  EMBRYOS, 

Washington   Univ.,   Seattle.   School   of  Fisheries. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00856 

CONTAMINANT  CONCENTRATIONS  AND 
TOXICITY  OF  SEA-SURFACE  MICROLAYER 
NEAR  LOS  ANGELES,  CALIFORNIA, 

Southern     California     Coastal     Water     Research 

Project,  Long  Beach. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00857 

PEAT  ACCUMULATION  AND  THE  SUCCESS 
OF  MARSH  PLANTS, 

Brown  Univ.,  Providence.  RI.  Graduate  Program 
in  Ecology  and  Evolutionary  Biology. 


CLEARANCE  OF  BACTERIA-SIZED  PARTI- 
CLES BY  NATURAL  POPULATIONS  OF  NAN- 
OPLANKTON  IN  THE  CHESAPEAKE  BAY 
OUTFLOW  PLUME, 

Institute  of  Ecosystem   Studies,   Millbrook,   NY. 
G.  B.  McManus,  and  J.  A.  Fuhrman. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
42    No    2,  p  199-206,  February  18,  1988.  5  fig,  3 
tab,  35  ref.  NSF  Grant  No.  OCE  8545037. 

Descriptors:  *Particulate  matter,  ♦Plankton, 
♦Chesapeake  Bay,  ♦Estuarine  environment,  ♦Bac- 
teria, ♦Marine  bacteria,  *Feeding  rates,  Environ- 
ment, Predation,  Flagellates,  Protozoa,  Culturing 
techniques,  Productivity,  Mortality. 

The  uptake  of  bacteria-sized  particles  by  non-pig- 
mented  nanoplankton  was  measured  in  late  winter 
(February)  and  spring  (June)  in  the  Chesapeake 
Bay  outflow  plume.  Small  flagellates  (11  to  35 
cubic  microns  average  cell  volume)  numerically 
dominated  the  grazer  community  in  both  seasons, 
although  experiments  in  June  showed  that  ciliates 
could  also  be  important  bactenvores.  Rates  of  in- 
gestion ranged  from  1.8  to  25.0  bacteria/flagellate/ 
h  and  were  significantly  correlated  with  bacterial 
abundance.  Specific  clearance  rates  (body  volumes 
swept  clear  per  hour)  of  these  natural  populations 
of  flagellates  were  similar  to  those  of  forms  which 
have  been  studied  in  culture.  Flagellate  community 
clearance  rates  were  similar  to  bacterial  growth 
rates  in  February.  In  June,  however,  grazing  was 
much  lower  than  growth,  and  flagellates  removed, 
on  average,  only  23%  of  daily  bacterial  produc- 
tion. Reasons  for  this  shortfall  possibly  include 
other  sources  of  bacterial  mortality,  discrimination 
by  grazers  against  the  particles,  the  omission  from 
the  grazing  measurement  of  larger,  rarer  bacteri- 
vores  (e.g.,  ciliates),  and  artifacts  resulting  from 
particle  egestion.  (Author's  abstract) 
W89-01032 


RESPONSE  OF  BENTHIC  MEIOFAUNA  TO 
NUTRIENT  ENRICHMENT  OF  EXPERIMEN- 
TAL MARINE  ECOSYSTEMS, 

Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01033 

BACTERIAL  PRODUCTION  IN  FRESH  AND 
SALTWATER  ECOSYSTEMS:  A  CROSS- 
SYSTEM  OVERVIEW, 

Institute   of  Ecosystem   Studies,    Millbrook,   NY. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-01034 

K-SYSTEMS  ANALYSIS  FOR  DETERMINING 
THE  FACTORS  INFLUENCING  BENTHIC  MI- 
CROFLORAL  PRODUCTIVITY  IN  A  LOUISI- 
ANA ESTUARY,  USA, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy and  Fisheries  Inst. 
G.  P.  Shaffer. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
43.  No.  1/2,  p  43-54,  March  24,  1988.  5  fig,  2  tab, 
57  ref. 
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WATER  CYCLE— Field  2 


Descriptors:  'Productix  ily.  *Benthic  environment 
•Estuaries.  *Marine  biology,  'Algae.  Ecology' 
Sand.  Soil  types.  Chlorophyll  a,  Light  intensity 
Temperature,  Water  temperature.  Salinity  Respi- 
ration, Wave  height.  Tides,  Oxygen,  Dissolved 
oxygen.  Physical  properties.  Chemical  properties 
Mud,  Cyanophyta,  Diatoms.  Chrysophyta,  Bara- 
tana  Estuary. 

About  3.000  sediment  cores  from  Barataria  Estu- 
ary, LA  were  incubated  for  a  month  to  determine 
the  importance  of  and  factors  influencing  benthic 
microfioral  productivity.  For  the  month,  benthic 
microfloral  production  measured  at  a  subtidal  site 
consisting  of  muddy  sand  was  almost  twice  that 
measured  at  a  sandy  intertidal  site.  However  maxi- 
mum productivity  rates  were  greatest  at  the' sandy 
site.  Variables  monitored  included  chlorophyll  a 
light  intensity,  water  temperature,  salinity,  benthic 
community  respiration,  productivity  of  the  water 
column,    biological    activity    (muddy    sand    site) 
wave    height    (sand    site),    meteorological    tides 
(wind-induced  water  levels),  tide  height,  and  initial 
dissolved  oxygen.  Multi-channel  information  anal- 
ysis indicated  that  the  information  accounted  for  in 
productivity  by  these  variables  peaked  at  slightly 
less  than  7  and  3  d  period  for  the  sand  site  and 
weak  peaks  occurred  at  about  10  and  3  d  periods 
for  the  muddy  sand  site.  K-systems  analysis  indi- 
cated  that   the  environmental   variables  acted   in 
combination  to  influence  productivity,  and  that  the 
combinations    changed    through     time.     Physical 
processes  (meteorologic,  astronomic,  and  anthro- 
pogenic)  largely   controlled    productivity   at    the 
sand  site.  Productivity  at  the  muddy  sand  site  was 
influenced  by  a  combination  of  physical  and  bio- 
logical activities.  (Author's  abstract) 
W89-01035 


xoF™££E  OF  MICROPHYTOBENTHOS  ON 
!KnS,'{55!ENT  FLUX  BETWEEN  SEDIMENT 
AND  WATER:  A  LABORATORY  STUDY 

Goeteborg    Univ.    (Sweden).    Dept.    of 'Marine 

Botany. 

K.  Sundback,  and  W.  Graneli. 

Marine  Ecology  Progress  Series  MESEDT    Vol 

43,  No.  1/2,  p  63-69,  March  24,  1988.  6  fig,  45  ref! 

Descriptors:  *Benthic  flora,  'Nutrients,  *Solute 
transport.  "Sediments,  'Algae,  'Marine  biology 
Microorganisms,  Aquatic  plants,  Benthos,  Flora 
Interfaces,  Sediment-water  interfaces,  Phosphorus 
Nitrogen,  Seawater,  Light  intensity,  Chlorophyll 
A,  Nitrates,  Ammonium,  Phosphates,  Oxygen 
Diatoms,  Chrysophyta.  ' 

The  importance  of  microphytobenthos  as  a  regula- 
tor of  the  flux  of  inorganic  phosphorus  and  nitro- 
gen between  sediment  and  water  was  investigated 
in  a  laboratory  study.  Sediment  from  a  bay  in 
Sweden  was  incubated  in  nutrient-enriched  sea- 
M^rLr;"!?  exP°sure  to  varying  light  quantities. 
Microphytobenthos  growth  was  limited  by  both 
inorganic  nutrients  and  light  quantity.  When  ex- 
posed to  no-light  conditions,  chlorophyll  a  content 
ot  the  sediment  decreased  only  slightly  and  re- 
mained at  an  almost  constant  level  (50  to  55  mg/so 
m)  for  several  weeks,  and  increased  rapidly  when 
exposed  to  light.  A  relationship  was  observed  be 
ween  light  quantity  and  the  rate  and  direction  of 
me  lux  of  ammonium  and  phosphate,  but  not 
nitrate,  between  the  sediment  and  overlying  water 
1  he  indirect  influence  of  the  microphytobenthos 
on  the  nutrient  flux,  i.e.,  by  changes  in  the  oxygen 

direct  effec    by  uptake  by  the  algae.   When  the 
amount  of  light  was  >  or  =   10  microE/sq  m/s 

ncreTeH  „ei!    IC,aC,ivi,y  (°Xygen  Paction  and 
?»« •%    uU    u"'  re1u,rements)  prevented  the  re- 

mfn,  ?iP.uOSp.ha,,e  and  amrn°n'"m  from  the  sedi- 
ment. (Author's  abstract) 

W89-01036 


£HiVE     EMERGENCE     OF     MEIOFAUNA 
FROM  INTERTIDAL  SEDIMENT 

Biologische   Anstalt    Helgoland   (Germany,   FR) 
w.  Armonies.  ' 

^arwe  F??]°M  ProSress  Series  MESEDT   Vol 
«,  No.  1/2,  p  151-159.  March  24,  1988.  4  fig,  2  tab. 


Descriptors:  'Marine  biology,  'Benthic  fauna,  'In- 
tertidal areas,  'Sediments,  'Behavior,  'Migration 
Aquatic    life.    Aquatic    animals,    Benthos,    Fauna' 
Animal  behavior,  Water  currents,  Copepods    Os- 
tracods,      Crustaceans,      Platyhelminthes,      Poly- 
chaetes,  Ohgochaetes,  Annelids,  Mollusks,  Ecolo- 
gy- 
Laboratory  experiments  were  conducted  to  test  for 
active  meiofaunal  emergences  from  intertidal  sedi- 
ment in  the  absence  of  currents.  Copepoda  Ostra- 
coda,  Platyhelminthes,  and  Polychaeta  actively  left 
submerged  glass  jars  containing  undisturbed  sandy 
sediment.  Ostracoda  and  juvenile  Bivalvia  moved 
to  the  sediment  surface  and  climbed  out  of  the 
glass  jars  while  other  taxa  left  the  jars  by  swim- 
ming.  In  no  case  did  Nematoda  or  Oligochaeta 
leave0,he  sediment.  During  a  si"gle  nocturnal  high 
tide,  87%  of  Copepoda,  67%  of  Ostracoda.  and 
42%  of  Platyhelminthes  may  leave  the  sediment 
Emigration  rates  are  significantly  smaller  during 
diurnal  high  tides.  Copepoda  were  randomly  dis 
tnbuted  in  the  water  column  10  to  50  cm  above  the 
bottom  and   Platyhelminthes  between    10  and  40 
cm.  There  are  specific  differences  in  the  emigra- 
tion rates  of  platyhelminth  taxa.  Diatom-feeders 
copepod-feeders,  and  unspecific  predators  emerged 
in  significantly  higher  proportions  than  did  nema- 
tode-feeders  and  bacteria-feeders.  Results  suggest 
high  mobility  and  high  transport  rates  of  intertidal 
W89  oTo37ab°Ve  the  Sediment-  (Author-s  abstract) 


Estuaries — Group  2L 


LARGE-SCALE  AND  LONG-TERM  VARI- 
ATIONS  IN  THE  ZOOPLANKTON  COMMUNI- 
TY OF  THE  GULLMAR  FJORD,  SWEDEN,  IN 
RELATION  TO  ADVECTIVE  PROCESSES 

Kristenebergs  Marinbiologiska  Station,  Fiskebacks- 

kil  (Sweden). 

O.  Lindahl.  and  L.  Hernroth. 

Marine  Ecology  Progress  Series  MESEDT    Vol 

43,  No.  1/2,  p  161-171,  March  24,  1988.  7  fie,4  tab' 

42  ref 

Descriptors:  'Fjords,  'Zooplankton,  'Biomass, 
Seasonal  variation,  'Water  exchange,  'Copepods 
Advection,  Plankton,  Aquatic  animals,  Sweden 

Surface  water,  Deep  water,  Crustaceans,  Ecology! 

Since    1978,   long-term   variations  in   zooplankton 
biomass  have  been  studied  in  relation  to  the  hy- 
drography  of  the  Gullmar   fjord,   west   coast  of 
Sweden.  The  effects  of  water  exchange  processes 
on  the  zooplankton  community  were  given  special 
attention.  During  each  autumn,  extremely  variable 
numbers  of  Calanus  spp.  (Stages  CIV  to  V)  were 
transported  to  the  fjord  by  inflows  of  Skagerrak 
surface  water.  Once  inside  the  fjord,  Calanus  spp 
descended  into  the  deep  water,  but  were  more  or 
less  completely  washed  out  again  by  the  annual 
renewal  of  deep  water  during  winter  or  spring  An 
an°I"a [y  ln  the  zooplankton  biomass  observed  in 
1982-84  was  caused  by  a  more  than    10-fold   in- 
crease in  the  abundance  of  Calanus.  It  was  con- 
cluded that  advective  processes  were  the  major 
actor  regulating  zooplankton  biomass  in  the  fiord 
(Author  s  abstract) 
W89-01038 


Abundant  data  show  that  newly  hatched  zoeae  are 
rapidly  carried  into  primary  estuaries.  The  present 
investigation  shows  that  there  is  some  retention  of 
all  zoeal  stages  within  the  estuary,  but  that  substan- 
tial numbers  of  zoeae  are  carried  to  the  adjacent 
continental  shelf.  Later  zoeal  stages  are  common 
deep  in  the  water  column  at  stations  as  far  as  35  km 
trom  the  bay  mouth.  Collections  over  6  consecu- 
tive tidal  cycles  in  a  secondary  estuary  indicate 
that  megalopae  utilize  flood  tidal  currents  to  aug- 
ment their  upstream  migration  to  adult  habitat  A 
conceptual  model  based  on  both  field  and  laborato- 
ry data  predicts  that  salinity  is  a  gross  filter  sepa- 
rating populations  of  Uca  minax  and  Uca  pugnax 
but  that  final  selection  of  adult  habitat  is  controlled 
by  other  factors.  (Author's  abstract) 
W89-01039 


DISPERSAL    AND    RECRUITMENT   OF    FID- 

RILVERR^TAUBA^YRVAE   IN  ™E  DELAWARE 

Delaware  Univ     Lewes.  Coll.  of  Marine  Studies. 
C.  b.  Epifanio,  K.  T.  Little,  and  P.  M.  Rowe 
Marine  Ecology  Progress  Series  MESEDT    Vol 

™  r°K,£2;  P  181"188'  March  24'  1988-  6  f'g.  ^  tab! 
26  ref.  NOAA  Office  of  Sea  Grant,  Department  of 

NaR/M-4)  Gram    NA85AA"D-SG033    (Project 

Descriptors:  'Migration,  'Crabs,  'Estuaries 
Larval  growth  stage,  'Tidal  marshes,  'Marine 
biology,  Crustaceans,  Animal  behavior,  Environ- 
ment, Estuanne  environment,  Delaware  River  Es- 
tuary Growth  stages,  Adult  growth  stage, 
Marshes  Creeks,  Bays,  Habitats,  Salinity,  Model 
studies.  Chemical  properties.  Behavior. 

In  spite  of  a  semi-terrestrial  adult  habitat,  fiddler 
crabs  of  the  Middle  Atlantic  Bight  show  no  adap- 
tation for  retaining  larvae  in  tidal  marsh  creeks 


INTERSPECIFIC,  SEASONAL  AND  DIEL 
VARIATIONS  IN  ZOOPLANKTON  TRYPSIN 
AND  AMYLASE  ACTIVITIES  IN  KOSTERF- 
JORDEN,  WESTERN  SWEDEN, 

Goeteborg  Univ.  (Sweden).  Tjarno  Marine  Biolog- 
ical Lab.  6 
U.  Bamstedt. 

Marine  Ecology  Progress  Series  MESEDT  Vol 
44,  No.  1,  p  15-24,  Ap  il  21   1988.  4  fig,  6  tab,  47 

Descriptors:  'Enzymes,  'Zooplankton,  'Physio- 
logical ecology,  'Seasonal  variations.  'Diurnal  dis- 
tribution, 'Copepods,  'Feeding  rates.  Ecology 
Plankton,  Aquatic  animals.  Aquatic  life.  Distribu- 
tion, Sweden,  Trophic  level.  Growth  stages.  Res- 
piration, Marine  biology.  Crustaceans. 

High  interspecific  variability  in  trypsin  and  amy- 
lase activities  of  boreal  macrozooplankton  species 
prevailing  during  an  8  mo  investigation,  could  not 
be  explained  by  differences  in  trophic  position  of 
the  species.  A  pronounced  but  delayed  response  to 
the  spring  phytoplankton  bloom  was  recorded  for 
herbivorous  but  not  for  carnivorous  species  The  2 
copepods     Calanus     finmarchicus     and     Metridia 
longa,  having  different  life  strategies,  showed  sig- 
nificantly different  enzyme  activity  during  most  of 
the  investigation.  The  non-feeding  adult  males  of  2 
carnivorous  copepods  showed  a  depressed  trypsin 
activity    but   normal    amylase   activity    compared 
with  feeding  developmental  stages.  The  copepod 
Chindius  armatus  from  Kosterfjorden,  as  well  as 
from  the  Norwegian  west  coast,  always  displayed 
exceptionally    high    trypsin    activity.    A    diurnal 
rhythm  in  enzyme  activity,  significantly  correlated 
with  the  feeding  activity  and  respiration  rate,  was 
recorded  for  Stage  V  copepodites  Calanus  finmar- 
chicus studied  in  late  September.  Results  suggest 
that  data  on  enzyme  activities  of  mixed  zooplank- 
ton samples  cannot  be  used  as  a  general  indicator 
of   zooplankton    feeding   levels.    But   for   a   given 
species   the  activities   of  digestive   enzymes   may 
reflect   both   long-term   (seasonal)  and  short-term 
(diurnal)  changes  in  feeding  activities.  (Author's 
abstract) 
W89-01040 


PELAGIC    ECOSYSTEM    MODEL    SIMULAT- 
ING   PRODUCTION   AND   SEDIMENTATION 

?ndBc°oGpEeKARTICLES:  ROLE  of  salps 

Station  Zoologique.  Villefranche-sur-Mer 

(France). 

V.  Andersen,  and  P.  Nival. 

Marine  Ecology  Progress  Series  MESEDT    Vol 

44   No.  1,  p  37-50,  April  21,  1988.  8  fig,  6  tab,  64 

ret.  Centre  National  de  la  Recherche  Sci<"ntifiaue 

Grant  (CNRS)-U.A.  716. 

Descriptors:  'Model  studies,  'Marine  biology 
Copepods,  'Sedimentation.  'Particulate  matter 
Organic  matter,  Coasts,  Crustaceans,  Simulation' 

Phytoplankton,  Aquatic  plants.  Plankton,  Diatoms 

Chrysophyta,    Algae,    Feces,    Sediment    samples] 

Biomass. 

Production  and  sedimentation  of  biogenic  particles 
were  investigated  by  a  depth-dependent  model  of  a 
Mediterranean  coastal  pelagic  ecosystem  during 
spring.  The  model  considers  living  and  dead  phy- 
toplankton (chiefly  diatoms)  and  its  sedimentation 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 


2  herbivores,  salps  and  copepods,  and  sedimenta- 
tion of  their  fecal  pellets  and  carcases.  A  sediment 
trap  is  assumed  to  be  set  up  at  200  m  depth.  Results 
underline  the  major  role  played  by  fecal  pellets 
and  by  both  living  and  dead  salps  in  vertical  matter 
flux  Fecal  pellets  of  salps  and  copepods  constitute 
65%  of  the  material  in  the  trap  after  a  40  d 
simulation  period.  Although  salp  and  copepod  bio- 
masses  are  similar,  the  magnitude  and  composition 
of  the  particle  flux  are  much  more  influenced  by 
salps  than  by  copepods:  salp  fecal  pellets  and  car- 
cases account  for  72%  of  the  maximum  overall 
flux  The  fluxes  calculated  by  this  model  are  in 
good  agreement  with  those  generally  recorded  in 
fhe  field:  at  200  m  depth,  up  to  72.3  mg  C/sqm/d 
and  a  mean  of  44.7  mg  C/sq  m/d  over  40  d. 
(Author's  abstract) 
W89-01041 

MICRONUCLEUS  TEST:  EXAMPLES  OF  AP- 
PLICATION TO  MARINE  ECOLOGY, 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W 89-0 1042 

USE      OF      FACTORIAL      EXPERIMENTAL 

DESIGN  TO  EVALUATE  HOW  BIOTIC  AND 

ABIOTIC  FACTORS  INFLUENCE  CADMIUM 

ACCUMULATION    IN    THE    UNICELLULAR 

ALGA  DUNALIELLA  BIOCULATA, 

Paris-7  Univ.  (France).  Lab.  de  Cytophysiologie 

Vegetale  et  Toxicologie  Cellulaire. 

For  primary  bibliographic  entry  see  Field  5b. 

W89-01043 

PATTERNS  OF  SULFATE  REDUCTION  AND 
THE  SULFUR  CYCLE  IN  A  SOUTH  CAROLI- 
NA SALT  MARSH, 

Maine  Univ.,  Walpole.  Ira  C.  Darling  Center  for 
Research,  Teaching  and  Service. 
For  primary  bibliographic  entry  see  r-ield  ZK.. 
W89-01046 

DISCRIMINATION  BETWEEN  ALGAE  AND 
ARTIFICIAL  PARTICLES  BY  FRESHWATER 
AND  MARINE  COPEPODS, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Dept.  of  Ecophysiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-01047 

MARSH  MANAGEMENT  PLANS  IN  PRAC- 
TICE: DO  THEY  WORK  IN  COASTAL  LOUISI- 
ANA, USA,  „  _    4      , 

Louisiana  State  Univ.,  Baton  Rouge.  Center  lor 
Wetland  Resources. 

J  H  Cowan,  R.  E.  Turner,  and  D.  R.  Cahoon. 
Environmental  Management  EMNGDC,  Vol.  12, 
No.  1,  p  37-52,  1988.  2  fig,  6  tab,  41  ref. 

Descriptors:  'Marshes,  'Management  planning, 
•Louisiana,  'Wetlands,  'State  jurisdiction,  Plan- 
ning Land  management,  Land  resources,  Legisla- 
tion Quality  control,  Reservoirs,  Environmental 
impact  statement,  Productivity,  Agriculture,  Aqua- 
culture,  Structural  engineering,  Legal  aspects, 
Ecology. 

Louisiana's  coastal  wetlands  represent  41%  of  the 
nation's  total  and  are  extensively  managed  for  fish, 
fur,  and  waterfowl.  Marsh  management  plans 
(MMPs)  are  currently  used  to  avoid  potential  user 
conflicts  and  are  believed  to  be  the  best  manage- 
ment practice  for  specific  management  goals. 
MMPs  are  defined  and  their  variety,  history,  im- 
pacts, and  future  are  examined.  A  MMP  is  an 
organized  written  plan  submitted  to  state  and  fed- 
eral permitting  agencies  for  approval  and  whose 
purpose  is  to  regulate  wetland  habital  quantity  and 
quality  (control  land  loss  and  enhance  productivi- 
ty) MMPs  are  usually  implemented  by  making 
structural  modifications  in  the  marsh,  primarily  by 
using  a  variety  of  water  control  structures  in  levees 
to  impound  or  semi-impound  managed  areas.  It 
appears  that  MMPs  using  impoundments  are  only 
marginally  successful  in  achieving  and  often  con- 
tradict management  goals.  Although  20%  of  coast- 
al Louisiana  may  be  in  MMPs  by  the  year  2(K)0, 


conflict  resolution  of  public  and  private  goals  is 
compromised  by  a  surfeit  of  opinion  and  experi- 
ence Based  on  the  interpretation  of  these  results  it 
is  believed  that  the  next  phase  of  management 
should  include  scientific  studies  of  actual  impacts, 
utilization  of  post-construction  monitoring  data, 
inventory  of  existing  MMPs,  development  of  new 
techniques,  and  determination  of  cumulative  im- 
pacts. (Author's  abstract) 
W 89-0 1060 

ONCE  AND  FUTURE  EXPERIENCE  OF  THE 
CALIFORNIA  COASTAL  CONSERVANCY 

California  State  Coastal  Conservancy,  Oakland. 
For  primary  bibliographic  entry  see  Field  6b. 
W89-01067 

WETLAND  PROJECTS  OF  THE  CALIFORNIA 
STATE  COASTAL  CONSERVANCY:  AN  AS- 
SESSMENT, 

Zentner  and  Zentner,  San  Francisco,  CA^ 
For  primary  bibliographic  entry  see  Field  bb. 
W89-01069 

COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 

For  primary  bibliographic  entry  see  Field  6b. 
W89-01072 

SEDIMENTS  IN  THE  ESTUARINE  ENVIRON- 
MENT OF  THE  TIGRIS/EUPHRATES  DELTA; 
IRAQ;  ARABIAN  GULF, 

Basrah  Univ.  (Iraq).  Marine  Science  Centre. 

S  A.  Darmoian,  and  K.  Lindqvist. 

Geological  Journal,  Vol.  23,  No.  1,  p  15-37,  March 

1988.  11  fig,  5  tab,  35  ref. 

Descriptors:  'Sediments,  'Deltas,  'Estuaries, 
'Iraq  'Arabian  Gulf,  'Sedimentology,  'Organic 
matter,  'Salinity,  'Minerals,  Surface  water, 
Quartz,  Feldspar,  Halite,  Carbonates,  Silt,  Clays, 
Sand,  Fluvial  sediments,  Mud  flats,  Calcite,  Dolo- 
mite. 


Studies  on  surface  water  characters  of  the  estua- 
rine  environment  of  Iraq,   northwestern  Arabian 
Gulf  define  three  subdivisions  of  salinity;  ohgona- 
line    polyhaline,   and   euhalir.e.  Textural  analysis 
reveals  that  surface  sediments  covering  the  bottom 
are  composed  of  six  distinct   classes:  silty   clay, 
clayey  silt,  sand-silt-clays,  clayey  sand,  silty  sand 
and  sand.   Five  physiographic  subdivisions  were 
identified:   fluvial-estuarine,   tidal   mud  fiats,  sand 
bars   Abdallah-Shetana  channel  and  submerged  es- 
tuarine  distributary  channel  and  bar  systems.  The 
content  of  organic  matter  in  the  sediments  ranges 
from  0.24-3.69%  by  weight.  Carbonates,  quartz, 
feldspar,  and  halite  are  the  main  mineral  constitu- 
ents of  the  non-clay  grade  sediments.  Carbonates 
are  present  mainly  as  low-magnesium  calcite  fol- 
lowed by  dolomite  and  high-magnesium  calcite^ 
Aragonite  is  present  only  in  trace  amounts.  Both 
detrital   and   biogenic   sources   are   suggested   tor 
low-magnesium  calcite.  A  detrital  source  for  dolo- 
mite and  biogenic  source  for  high-magnesium  cal- 
cite  and   aragonite   are   proposed.   (Authors   ab- 
stract) 
W 89-0 108 3 

SEDIMENTARY  ENVIRONMENTS  AND 
FACIES  OF  THE  SUBTROPICAL  MGENI  ES- 
TUARY, SOUTHEAST  AFRICA, 

National  Inst,  for  Water  Research,  Congella 
(South  Africa).  Natal  Regional  Lab. 

Gedo^cau'ournal,  Vol.  23,  No  1,  p  59-73,  March 
1988.  10  fig,  3  tab,  39  ref. 

Descriptors:  'Sediments,  'Sedimentary  structures, 
•Estuaries,  'Subtropic  zone,  'Africa,  Estuarme  en- 
vironment, Deltas,  Channels,  Erosion,  Dunes, 
Flora,  Fauna,  Coastal  waters. 

The  Mgeni  Estuary  is  situated  on  the  subtropical, 
mainly  microtidal  Natal  coast.  Modern  sedimenta- 


ry environments  in  the  estuary  comprise  two 
groups  Barrier  associated  environments  include 
inlet  channel,  inlet  beachface,  tidal  delta,  washover 
fans,  transverse  intertidal  bars  and  aeohan  dunes. 
Estuarine  environments  include  subtidal  channels, 
intertidal  bars,  back-barrier  lagoon,  tidal  creek, 
tidal  creek  side-attached  bars,  creek  mouth  bar, 
mangrove  fringe  and  supratidal  mudflats.  Each 
sedimentary  facies  is  described  in  terms  of  grain 
size,  sedimentary  structures,  and  sedimentary  proc- 
esses. The  distinctive  flora  and  fauna  play  an  im- 
portant role  in  facies  recognition.  Vertical  se- 
quences produced  by  infilling  of  the  estuary  and 
subsequent  coastal  erosion  are  discussed.  The 
facies  are  considered  sufficiently  distinct  to  war- 
rant recognition  in  the  geological  record.  (Au- 
thor's abstract) 
W89-01084 

RELEASE  OF  MICRO-ALGAL  PHOTOSYNTH- 
ATE  AND  ASSOCIATED  BACTERIAL  UPTAKE 
AND  HETEROTROPHIC  GROWTH, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 
Botany  and  Microbiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-0 1187 

RESTORATION  OF  WETLANDS  UNDER  SEC- 
TION 404  OF  THE  CLEAN  WATER  ACT:  AN 
ANALYTICAL  SYNTHESIS  OF  STATUTORY 
AND  CASE  LAW  PRINCIPLES, 

For  primary  bibliographic  entry  see  Field  6E. 
W 89-0 1189 

CHANGES  IN  THE  ECOSYSTEM  OF  THE 
AZOV  SEA  IN  RELATION  TO  ECONOMIC  DE- 
VELOPMENT IN  THE  BASIN, 

Azovskii  Nauchno-Issledovatel'skii  Inst.  Rybnogo 
Khozyaistva,  Rostov-na-Donu  (USSR). 
For  primary   bibliographic   entry   see   Field   6G. 
W 89-0 1192 

COMMUNITY  STRUCTURE  OF  ZOOPLANK- 
TON  IN  EASTERN  HUDSON  BAY, 

Arctic  Biological  Station,  Ste.  Anne  de  Bellevue 

(Quebec). 

M.  Rochet,  and  E.  H.  Grainger. 

Canadian  Journal  of  Zoology  CJZOAG    Vol.  66 

No   7,  p  1626-1630,  July  1988.  4  fig,  4  tab,  27  ref. 


Descriptors:  'Coastal  waters,  'Species  composi- 
tion, *Zooplankton,  'Hudson  Bay,  Biological  sam- 
ples, Ecological  distribution,  Ecosystems,  Salinity, 
Water  temperature,  Larval  growth  stage.  Water 
depth,  Density  stratification,  Arctic  zone,  Canada. 

Twenty-five     zooplankton     stations     in     eastern 
Hudson  Bay  were  grouped  into  four  geographical 
regions  on  the  basis  of  salinity  and  temperature. 
One  region,  of  high  salinity  and  low  temperature  in 
deep  water  showed  a  preponderance  of  arctic  zoo- 
plankton.  The  second,  with  moderate  salinity,  low 
temperature,  and  shallow  depths,  supported  mainly 
meroplanktonic  larvae.  The  third,  less  saline  and 
warmer  in  the  upper  levels,  supported  a  euryhal.ne 
fauna   and  the  shallower  fourth  region  sustained  a 
fauna   with   still-wider   salinity   tolerance.   Strong 
pycnocline  development  supported  a  near-surface 
euryhaline   fauna  below  which  the  arctic  faunal 
element  was  concentrated  in  deeper  water.  Less- 
stratified   water,   where   pycnocline   development 
was  slight  or  absent,  inhibited  establishment  of  a 
euryhaline   fauna   and   permitted   a   greater   near- 
surface  presence  of  the  arctic  zooplankton.  The 
major  zoogeographic  element  in  eastern  Hudson 
Bay,  and  probably  in  most  of  the  bay,  is  arctic, 
reflecting  the  continuity  of  this  area  with  the  pri- 
marily arctic  waters  of  the  Canadian  archipelago 
and  the  surface  of  the  Arctic  Ocean.  Carried  cy- 
clically around  the  bay,  the  arctic  fauna  pene- 
trates the  eastern  sector,  especially  north  ol  the 
Belcher  Islands.  The  euryhal.ne  fauna  indicates  the 
influence  of  James  Bay,  mainly  in  the  southeastern 
extremity  of  the  bay.  (Author's  abstract) 
W89-01232 
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3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 
av»RMov!n?  ?L"v,DROlJS  zirconium 

(IV)  OXIDE  POLYELECTROLYTE  MFM 
BRANES,  I.  POLY  (ITACONIC 'ACID)  ANn 
POLY  (ACRYUC-CO-ITACONic  ACID)'   AN° 

Stellenbosch  Univ.  (South  Africa).  Inst,  for  Poly- 
mer Science.  y 
A.  J  Van  Reenen,  N.  A.  Dowler,  and  R  D 
Sanderson. 

mtrt  1 2SS: VoK  69' No  l> p  '-8- June 

Descriptors:  industrial  wastewater,  'Water  reuse 
♦Heavy  metals,  'Wastewater  treatment,  'Reverse 
osmosis.  'Membrane  processes,  Polymers  Chemi 
cal  analysis,  Hydrogen  ,on  concentration   Zircom- 

The  use  of  dynamically  formed  membranes  in  re- 
,nH,  f°S,m0S1S  ,0  Pi!rify  Wa^^ater  for  reuse  m 
mdustnal  processes  has  led  to  a  study  of  some  new 
matenals  as  components  of  these  membrane^ 
Po  y(acrylic  acid)  (I),  poly(itacon,c  acid)  (II)  and 

tPhesyi(zedyTh  aC'd-c°-ltaCOmC  acid>  CIU)  were  syn 
v  fo™  '  Po'y^ers  were  used  to  dynamical- 

nmm  nvrPHS'termembraneS  wi,h  hydr°^  ^co- 
mum  (IV)  oxide.  The  membranes  were  formed  on 

formT6  "A  fi"erS  (rated  °'45  micrometer™  The 
formation  characteristics  of  zirconium  (I),  zircon 

served  Tned,hZlrC°Hnr  (IH)  "Cranes  were T 
served.  The  three  different  membranes  were  evalu- 

PH  8anandCOnHPQrefd  ",  ?  ™  H  °f  ™  at  pH  7'  a"d  a< 
pH  8  and  pH  9  for  1  hr  at  each  pH.  Comparison 
and  evaluation  was  done  in  terms  of  °hTrnem" 
branes' salt  (NaN03)  rejection,  flux  and  figures  of 
"„ The  zirconium  (III)  membranes  show  an 
mteres,lng    improvement    in    performance   at    pH 

W8sSlOMe  "  '  (Author's  abs,ract) 

EXPERIMENTS  ON  SEAWATFR   npemwA 
TION  BY  MEMBRANE  DKt1lIatIO^NA" 

Water  Reuse  Promotion  Centre,  Tokyo  '(Jaoan) 

bESS*  K-  °hta'  L  Hayan°>  M'  Hirafandr  )' 

Desalination  DSLNAH,  Vol.  69,  No    1    n  19  26 
June  1988.  12  fig,  1  tab.  P        Zb' 

Descriptors:  'Desalination,  'Membrane  processes 
•Distillation,     'Seawater,     Water    aualitv      Ffo^ 

uvhy  S3SW  TemP"a'"-  effects  yConFd'ucW 
uvity,  Brines,  Cooling  water. 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION-Field  3 

Water  Yield  Improvement— Group  3B 


Kuwait   Univ.,  Safer.   Dept.  of  Mechanical  Eng,- 
M.  A.  Darwish. 

Desalination  DSLNAH,  Vol.  69,  No    1    n  27  46 
June  1988.  5  fig,  6  tab,  8  ref.  P  6' 

?peoSarn:,s*D*eTShalinati^  P'an,S'   *C°generation. 
rowerplants    'Thermodynamics,   Brines.   Entro- 

^herma,apmoweHreat    ^^    ^    temp— , 

The  use  of  fuel  in  producing  both  power  and 
desa  ted  water  by  a  cogeneration  power  desalting 
plant  was  compared  with  that  in  separate  desaltinf 
and  power  plants.  The  second  law  of  thermodv 
nam.cs  efficiencies  of  a  boiler  driving  a  desaking 
plan,  separately,  a  boiler  of  a  dual  purpose  panf 

Id  Tvn?,  fUr?°Se  PU"1  aS  a  whole  were  "IcilaN 
Dfan^of  feferenCe  deSa,tinS  and  steam  Power 
Jlpfrwere  Slven  «9  ^ow  their  performance 
and  fuel  consumptions  ,n  both  separate  and  com- 
bined arrangements.  The  available  energy  con- 
sumpt.on  and  second  law  efficiency  were  used  for 
rating  the  desalting  plant  and  the  dual  purpose 
plant.  These  rating  methods  provided  to  be  mo  e 
realistic  than  other  rating  methods  (i.e.  perform- 
ance ratio,  gain  ration  for  desalting  plan ts  and  f™t 
law  efficiency  and  utilization  factor  for  dual  pu  - 

S    P'2;:',!'  'S  c,oncluded  '"at  the  combination 
of  the  desalting   plant   to   the  steam   powerplant 

slilhTlvSa-VmgS  '"  tU,rbme  3nd  condense?  sizes  and 
slightly  improves  the  power  product  ion  process 
efficiency.  (Stoerh-PTT)  F'ucess 

W89-01064 


RO  DESALINATION  IN  NORTHWEST  CHINA 

(China)"  °f  Membrane   Scie"«  and   Tech: 

W.  Ying. 

Desalination  DSLNAH,  Vol.  69,  No  1  n  57  59 
June  1988.  1  fig,  15  ref.  P  ' 

Descriptors:  'Desalination,  'China,  'Reverse  os- 
mosis, Membrane  processes,  Brackish  water  Rain- 
fall distribution,   Water  treatment.   Ultrafiltration. 

w^tbSh«WaterdeSfnati0n  problem  in  "orth- 
west  China  is  reviewed,  and  current  efforts  to 
develop  lower  cost  reverse  osmosis  equipment  for 

aim  nf^  ,em°te  !°Cati0nS  are  descried  The 
aim  of  the  Institute  of  Membrane  Science  and 
Technology  ,s  to  increase  the  efficiency  of  "he 
equipment  used  in  plant  construction.  In^ddit  on 
to  brackish  water  desalination,  other  areas  of  re 
ra,  on  perforn2fd  b.V  the  Institute  include  uitrafil- 
ttation,  microfiltration,  gas  separation,  and  liquid 

W89  oia06e5'  abS'raC,) 


O.  S.  Tsvirin'ko. 

Hydrotechnical  Construction  HYCOAR    Vol    21 

No.   6    P  315-322.   December    1987.   3   fig ,4   ref 

Noatap1d1lroJl?f9T7tekhnicheSk0e  S'^' 

Descriptors:  'Canals,  'Water  supply  development 
•Hydroelectric  plants,  'Moscow  Canal  'Water 
management,  Navigation,  Water  use.  History  Met- 
ropolitan water  management,  Soviet  Union  Nav  - 
gation  canals,  Water  resouces  development. 

The  complex  of  hydraulic  structures  of  the 
Moscow  Canal  is  unique  in  composition  and  tasks 
being  performed.  The  canal's  route  intersect  a 
multitude  of  rivers,  highways,  railroads  and  other 
lines  of  communication;  and  seven  hydroelectric 
stations  operate  in  the  canal  system.  The  maxfmum 
annua!  electric  power  production  of  the  Moscow 

kWh  Aft.  ^  lfd  '"  '953  3nd  WaS  278  milli°^ 
kWh.  After  reallocation  of  water  resources  for 
other  uses  the  current  capacity  is  still  over  200 
million  kWh/yr.  Water  management  of  the 
Moscow  Canal  includes  no.  only  the  Canal    but 

Suta^f  Ft0'168  °f  'he   Uppe"  Vo.ga  and   i 
tributaries.    It    is    most    convenient    to    trace    the 

Caanal~bvanef mem  siSn'f,cance  °f  the  Moscow 
Canal  by  examining  components  of  its  water  bal- 
ance ,n  dynamics  during  50  years  of  operation  The 
technical  design  of  the  Moscow  Canal  provided 
for  delivery  of  the  Moscow  River  as  a  source  of 
water  to  the  city  at  9  cu  m/sec.  At  present  the 
fimerwrh'T  hf  b£en  Teeded  b*  -oreThan  3 
eTervo^  n  t  fcT"  °f  dd,Very  from  a  fifth 
been  sa  tsfeH  1  °S  waterr  s"PPly  demand  has 
been  satisfied    An  increase  of  the  capacity  of  the 

feato Tbv3  hand  def"Very  °f  "S  P«»»Ping  station! 
is  dictated  by  the  continuous  increase  of  the  water 
supply  needs  of  the  capital.  After  completing  cur- 
rent w0rks      d  new  wat£r  sourcP        g  cur 

mc^seTverNoSy-pT6;  SUPP'y  °f  M°SC°W  ^ 
W89-00050 


The   membrane   distillation   (MD)   process   offers 

s  fLTuasiny/arnHdUCt  WatEr'  b  S™P'e  ^ I  highly 
sen  adjusting,  and  is  easy  to  operate  and  maintain 

wZn^'  tHH  freSUltS  °f  f«ndamental  exS 
Z ralfc  f  a1  J™  'ype  m0dules  ln  a  single-Ttage 
50%  Tr  h  ',nd'Cate  a  heat  ef^iency  of  less  hfn 
SesI  a  m» I,?!'  ^^l  membrane  dls"llat'on 
ess  and   !  ufage  membrane  distillation  proc- 

effintn  U'!able  membrane  module  with   high 

e  fie  eency  X  ^  ^^  l°  make  the  ^ 
u™J  .of  the  whole  system  as  high  as  possible 

wafer  cuahtT''  ^""^  C°ndition^  a"d  product 

swwater  %h'  ,1™™  a"y  ^"taminant  of  raw 
Sed  r^rfr't  h8K  V°ula,iIe  substances  should  be 
SnrftW  tHe  membrane  Practical  ap! 
m  the  hea,  em,-^  ^T  requ,res  improvement 
n  me  neat  efficiency  of  the  module,  reduction  of 

siml  rStoa"hd  deve|opmen.  of  a  mulfr^SSSeJ 

temiV«oehr°PTT)ed  '"  eXiSt'"8  desa"na"on  sy" 
W89-01063 

PLANTSERATI°N     POWER     DESALINATION 


sT,LnTSiYnPcLhA,NnaF°R  membrane  DE- 

IgfSsAtisasSfe. Hangzhau 

JDuneai9|0n  DSLNAH'  V°l-  69,  No.   1,  p  61-62, 

?ceh,naP,*0W  ;Mfmbrane  Processes,  'Desalination, 
China,  'Water  treatment,  'Wastewater  treatment 

BraecVkrshewrr°SiS'    ^^^    «"'    OtadSSfi 

Membrane  technology  has  been  playing  an  increas- 
ing role  in  water  treatment  in  China  This  naner 
summarizes  the  topics  discussed  at  the  Seawate? 
o^MaTT,^  Tha,er  ReUSe  Socii  ^  meting 
delude «;  ir  t  a"  SOC'ety  S  recommendationf 
include  one  or  two  demonstration  plants  for  ultra 
pure  water  production,  one  plant  for  boiler    eed 

Snation^The'  a",d  °nre  Elant  for  brackish  w"- 
aesalination.  The  role  of  the  computer  in  system 

design  and  plant  control  is  addressed.  The  focu    " 

fundamental  research  is  the  selection  of  new  mem 

Wa8n9!oma6e6na'S(E'St0ehr-PTT> 

3B.  Water  Yield  Improvement 
^m'osco'w^^7  signi"cance  of 


BYC °SHDVFRRV  !l^CLElS  GENERATION 
GROUND  E     APPLIED    TO    THE 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).   Div    of  At- 
mospheric Research.  • 
E.  K.  Bigg. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,   No.   4.   p  453-457,   April    1988.   2   fig,   5   ref. 

*DSnve'rP,ioHiH  ^M^  ^^  *Ice  f°™ation, 
tion  Fil  It  ^on,tonng.  *Weather  modif.ca- 
Soun|hFWaTelMembrane  fi'terS'  P^P'^ion,  New 

Ice  nuclei   were  monitored   using  the  membrane 

I round ^n"Tlat  e'ght  SiteS  in  New  S°u(h  Wales 
around  the  17-km  perimeter  of  a  rough  circle  and 

TlTwh"??  M4°"ha  VTheat  ndd  wi,h^  '^  drcle 
withTnOOl  nf  WaS  the"  Sprayed  in  flne  weather 
w  th  2,000  1  of  an  aqueous  colloid,  made  by  rapidly 
diluting  a  stock  cloud  seeding  solution  of  1.7  kg  of 
sUver  iodide  in  3  1  of  acetone  containing  340  gm  o 

lTrtTn^,de-  Fr°m  '  V°  21  h  later'  'here  Zs  a 
large  increase  in  ice  nucleus  concentrations  at  sites 
downwind  from  the  sprayed  area  during  that 
£  ''f^r'  days  for  concentration  to 
subside  to  the  background  level  established  over 
the  preceding  5  months.  At  intervals  of  10  days 
high  ratios  of  concentrations  in  the  sprayed  area 

to  he^h'H086  '"  th£  fC°ntr0i  Were  «l*ated  out 
to  the  40th  day,  soon  after  which  the  experiment 
was  terminated.  This  behavior  suggests  tha    sec 

rhneadydiHonUCf,ei,re,5aSed  lnt°  the  air  f°»°^g 
the  addition   of  cloud   seed  ng  chemicals   to   the 

ground  could  have  been  responsible  for  apparent 

persistent  effects  in  earlier  cloud  seeding  exneH 

ments.  (Author's  abstract)  g       P6n" 

W89-00088 


W'NTER  DIURNAL  TRENDS  OF  SIERRA 
?^A„DA  SUPERCOOLED  LIQUID  WATER 
AND  PRECIPITATION,  vvAlUK 

Electronic  Techniques,  Inc.,  Auburn.  CA 

T.  F.  Lee. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 


87 


*fr 


Field  3-WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3B— Water  Yield  Improvement 


17  No  4  p  458-472.  April  1988.  13  fig.  2  tab,  16 
ref  Bureau  of  Reclamation.  Department  of  the 
Interior.  Contract  4-CR-8 1-03860. 

Descriptors:  'Supercooling,  'Precipitation,  'Cli- 
matology. 'Clouds,  'Atmosphere  water,  Distribu- 
tion Diurnal  distribution.  Seasonal  variation.  Con- 
vection. Freezing.  Temperature.  Condensation, 
Dewpoint,   Sierra  Nevada,  Atmospheric   physics. 

Ten-year  climatologies  from  the  Sierra  Coopera- 
tive Pilot  Project  (SCPP)  show  diurnal  variations 
of  clouds,  precipitation,  supercooled  liquid  water, 
stability,  and  temperature.  Diurnal  variations  were 
generally  more  pronounced  in  March  than  in  Janu- 
ary and  February.  March,  in  particular,  developed 
a  pronounced  maximum  of  afternoon  convection 
due  to  strong  modulation  of  spring  air  masses  by 
surface    heating.    Supercooled    liquid    water    was 
most  abundant  between  midnight  and  dawn  and 
least  abundant  at  midday;  this  trend  grew  stronger 
from  January  through  March.  Two  effects  help  to 
explain   the   diurnal   trend   of  supercooled   liquid 
water  at   Squaw   Peak,  a  mountain  top  location. 
First,  when  the  freezing  level  stayed  above  Squaw 
Peak  during  the  day  but  descended  below  it  at 
night,  water  cloud  was  only  supercooled  at  the  site 
at  night.  Second,  low-level  water  cloud  often  dissi- 
pated as  surface  heating  raised  the  temperature  ot 
overlying   air   above   its   dewpoint;   water   c  oud 
formed  at  night  through  a  reverse  process.  (Au- 
thor's abstract) 
W89-00089 

PERSISTENT  EFFECTS  OF  CLOUD  SEEDING 
WITH  SILVER  IODIDE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  ot  At- 
mospheric Research. 
E  K  Bigg,  and  E.  Turton. 

journal  of  Applied  Meteorology  JAMOAX  Vol. 
27,  No.  5,  p  503-514,  May  1988.  5  fig,  1  tab,  13  ref. 

Descriptors:  'Cloud  seeding,  'Silver  iodide, 
•Weather  modification,  'Artificial  precipitation, 
Statistical  analysis,  Australia,  Precipitation,  Ice. 

A  statistical  examination  of  precipitation  records  in 
and  near  areas  where  cloud  seeding  experiments 
have  taken  place  in  Australia  strongly  suggests  the 
delayed  effects  of  seeding.  The  most  conspicuous 
effect  is  an  increase  in  precipitation  1  to  3  weeks 
after  a  seeded  day,  which  would  have  caused  the 
conventional  statistical  estimates  of  success  to  have 
been  misleading.  Through  comparison  with  earlier 
findings  and  some  observations  of  prolonged  in- 
creases in  ice  nucleus  concentrations  following  the 
application  of  silver  iodide  to  the  ground,  it  is 
argued  that  secondary  ice  nuclei  are  involved  in 
the  persistent  effects  of  seeding.  If  this  is  so,  then 
they  must  have  been  more  effective  in  enhancing 
precipitation  than  the  silver  iodide  itself;  this  leads 
to  the  possibility  that  there  may  be  better  ways  of 
stimulating  precipitation  than  those  used  so  tar. 
(Author's  abstract) 
W 89-00091 


The  temporal  distribution  of  an  irrigation  water 
delivery  and  demand  ratio  was  used  to  analyze  the 
performance  of  an  irrigation  water  delivery  system 
in  the  Bhakra  Canal  Command  in  India.  A  high 
degree  of  mismatch  was  found  to  exist  between 
water  demand  and  supply.  Based  on  historical 
canal  deliveries,  agroclimatic  data,  and  crop  pro- 
duction with  dated  inputs,  yields  of  wheat,  a  major 
irrigated  crop  of  the  region,  were  simulated  over  a 
period  of  20  years.  It  was  found  that  crop  produc- 
tion was  constrained  by  34%  (20-year  average)  due 
to  unfavorable  water  delivery  characteristics.  An 
evaluation  was  made  of  introducing  auxiliary  stor- 
age at  the  farm  outlet  level  to  modify  the  water 
delivery  schedule.  Based  on  the  increase  in  crop 
yield  due  to  improved  distribution  of  water  supply 
delivery  and  the  cost  of  auxiliary  storage  (includ- 
ing the  cost  of  pumping),  it  was  found  that  auxilia- 
ry storage  could  be  used  to  considerable  economic 
advantage.  (Author's  abstract) 
W 89-007 5 8 

FNHANCEMENT  OF  RUNOFF  FROM  A 
ImALL  WATERSHED  BY  CLOUD  SEEDING, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

Journal  of  Hydrology  JHYDA7,  VoMOl  No.  1-4, 
p  291-303,  June  30,  1988.  2  fig,  5  tab,  8  ref. 

Descriptors:  'Water  yield  improvement  'Cloud 
seeding,  'Small  watersheds,  Israel,  Rainfall-  runott 
relationships,  Spatial  distribution,  Runoff. 


OPTIMIZATION    MODEL   FOR   SCREENING 
MULTIPURPOSE  RESERVOIR  SYSTEMS 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. _,  , 
For  primary  bibliographic  entry  see  Field  6A. 
W89-00703 

IMPROVING    CANAL    WATER    DELIVERIES 

WITH  AUXILIARY  STORAGE, 

Central  Marine  Fisheries  Research  Inst.,  Calcutta 

(India). 

A   Mishra,  and  N.  K.  Tyagi. 

Journal   of  Irrigation   and   Drainage   Engineering 

(ASCE)  JIDEDH.   Vol.    114,   No.   3,  p   535-546, 

August  1988.  6  fig,  5  tab,  9  ref,  append. 

Descriptors  •Irrigation  efficiency,  'Water  supply, 
•Water  distribution,  'Water  yield  improvement, 
•Irrigation  canals,  'Controlled  storage,  'Water  de- 
livery 'Water  demand,  'Water  conservation, 
•India,  »Cropland,  Farms,  Agriculture,  Crop  pro- 
duction, Climatology,  Pumped  storage,  Economic 
aspects. 


Daily  volumes  of  runoff,  from  a  small  watershed 
are   compared,   with   respect   to  daily   depths  ot 
precipitation,    under    randomly    allocated    cloud 
seeding.   Enhancement  is  found  with  respect   to 
rainfalls  at  the  control  and  at  the  target  area.  The 
effect  is  evident  by  doubling  the  number  of  runoff 
days   by  doubling  the  ratio  to  the  volume  of  the 
precipitation,   and  by  heightening  the   regression 
line  for  nonleading  days  in  runoff  sequences.  With 
respect  to  the  rainfall  at  the  control,  this  heighten- 
ing is  about  40%  of  the  mean  volume  per  runott 
day   The  generation  of  the  runoff  is  governed  by 
the  abstractions  which  consume  98%  of  the  preci- 
pitated waters.  The  seasonal  abstractions  are  dis- 
tributed between  an  initial  depth  of  230  mm,  a 
continuing  rate  of  3  mm/day  on  days  between 
runoff  events,  and  around  95%  of  the  precipitation 
depth  on  days  when  runoff  occurs.  The  runotl 
occurs  in  spells  of  consecutive  days.  For  nonlead- 
ing days,  and  when  no  snowmelt   component  is 
present    daily  volume  of  the  runoff  is  correlated 
with  the  daily  depth  of  the  rainfall  on  the  water- 
shed   Higher  volumes  are  found  in  presence  ot  a 
snowmelt  runoff,  and  lower  volumes  are  found  tor 
the  leading  days  of  the  runoff  spells.  High  rates  of 
enhancement  are  found  for  the  intense  fraction  ot 
the  rainfall,  for  the  Eastern  sector  of  the  watershed 
and  for  the  later  portion  of  the  rainy  season.  I  hese 
nonuniformities  in  the  rainfall  enhancement  seem 
to  be  the  cause  for  the  enhancement  of  the  runott 
with  respect  to  the  precipitation  on  the  watershed. 
(Author's  abstract) 
W89-01212 

3C.  Use  Of  Water  Of  Impaired 
Quality 

TISZA  WATER,  AS  IRRIGATION  WATER, 
POLLUTED  WITH   VARIOUS  COMPOUNDS 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  ot 

Biophysics. 

A  Kovacs,  and  M.  Meszaros. 

Tiscia   (Szeged),   Vol.   21,   p   25-29,    1986.   6   tab. 

Descriptors:  'Water  pollution  effects,  ♦Hungary, 
•Toxicity,  •Irrigation  water,  'Tisza  River  Herbi- 
cides, *Sodium  chloride,  *  Plant  growth,  Chloro- 
bromurons,  Wastewater,  Catchment  areas  Seed- 
lings Germination,  Tissue  analysis.  Corn  Melon, 
Bean,  Enzymes,  Plant  physiology,  Disinfectants, 
Maloran. 

Water-pollutant  compounds  that  washed  into  the 
water  system  of  the  Lower  Tisza  region  (Hungary) 
were  studied  with  regard  to  their  effect  on  plants. 
The  experiments  were  repeated  3-5  times  and  were 


performed  on  muskmelon,  hybrid  maize  and  horse 
bean  plants  using  both  preemergent  and  postemer- 
gent  treatment  with  the  following  compound  solu- 
tions: (1)  2  ml  herbicide  mixture  (brominephenox- 
ime  and  terbutylazime  and  glyphosate),  (2)  0.5  g 
chlorobromurone,  (3)  1  g  sodium  chloride  in  1  1  tap 
water,  (4)  0.5  ml  inoxane  germicide  in  sewage. 
Studies  were  performed  on  growth,  dry  matter 
accumulation,  ascorbic  acid  content,  total  soluble 
protein  amount,  development  of  peroxidase 
enzyme  activity,  total  phenol  amount  as  well  as  the 
changes  in  RNA  values.  In  general  the  effects  o 
the  treatments  were  slight  or  undetectable  on  all 
plants,  an  exception  was  horse  bean,  which  was 
adversely  affected  by  chlorbromurone.  (Mtller- 
PTT) 
W89-00145 

TESTING  THE  SECONDARY  TREATMENT  OF 
EFFLUENTS  FROM  THE  'POLICE'  CHEMI- 
CAL PLANT  IN  CARP  PONDS, 

Akademia  Rolnicza  w  Szczecime  (Poland).  Dept. 

of  Hydrobiology. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-00255 

UPTAKE  AND  DISTRIBUTION  OF  COPPER 
SULPHATE  AND  ITS  EFFECT  ON  THE  RESPI- 
RATION RATE  OF  THE  HEMOCYANIN-PRO- 
DUCING  FRESHWATER  SNAIL  LYMNAEA 
NATALENSIS, 

Potchefstroom  Univ.  for  C.H.E.  (South  Africa). 
Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  Mj. 
W89-01155 


POSSIBILITY  OF  USING  RADIOACTIVELY 
POLLUTED  WATERBODIES  FOR  FISH  CUL- 
TURE, ,  '  , 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  General 

Genetics. 

V  A.  Shevchenko,  V.  L.  Pechkurenkov,  E.  A. 

Federov  S  P.  Peshkov,  and  G  L.  Pokrovskaya. 

Journal  of  Ichthyology  JITHA2,  Vol.  26  No.  4,  p 

113-122   1986.  2  tab.  54  ref.  Originally  published  in 

Voprosy  Ikhtiologii,  No.  3,  1986,  pp  494-503. 

Descriptors:  'Impaired  water  use  'Radioactive 
wastes;  'Radioactivity  effects,  'Fisheries,  Cooling 
ponds,  Nuclear  energy,  Reservoirs,  Fish  stocking, 
Water  pollution,  Genetic  damage,  Genetic  load, 
Adaptation. 

The  use  of  radioactively  polluted  waterbodies  to 
maintain  brood  stocks  of  spawners  of  valuable  fish 
species  is  discussed.  The  development  of  nuclear 
energy  presupposes  creation  of  freshwater  reser- 
voirs of  two  types:  (1)  cooling  ponds  of  atomic 
power  plants  whose  radioactive  pollution  should 
not  exceed  the  maximum  permissible  concentra- 
tions, and  (2)  the  settling  ponds  in  the  radiochemi- 
cal  industry   in   which   the   radioactive   pollution 
would  be  higher  than  the  maximum  permissible 
concentrations.  The  ultimate  problem  IS  accumula- 
tion of  genetic  load  by  the  population  during  their 
maintenance  in  the  radioactively  polluted  waterbo- 
dies   Based  on  a  review  of  published  reports  as 
well  as  a  morphometric  analysis  of  carp  in  a  pond 
where   the  dose  rate   is  0.5   rad/day    it   can  be 
concluded  that  the  radioactively  polluted  reser- 
voirs  should   be   used    for    maintaining   breeding 
stocks  of  valuable  fish  species  and  other  hydro- 
bionts.  Even  if  dose  rates  to  0.5  rad/day  increase 
genetic  load,  the  increase  is  so  insigmfica nt ^tha 
fish  populations  can  readily  adapt.  (Miller-PTT) 
W89-01193 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

DFVELOPING  AND  ASSESSING  A  MODEL  OF 
RESIDENTIAL  WATER  CONSERVATION 

California  Univ.,  Berkeley.  Dept.  of  Social  Admin- 
istrative Health  Services. 

W.  H.  Bruvold,  and  B.  R.  Smith.      „,,,,.   ., 
Water  Resources  Bulletin  WARBAQ.  Vol.  24,  No. 
3,  p  661-669,  June  1988.  1  fig,  4  tab,  15  ref. 
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Descriptors:  'Domestic  water.  'Water  conserva- 
tion. 'Planning,  'Model  studies.  'Consumptive 
use.  Water  rates,  Time  series  analysis.  Literature 
review. 

Relevant  literature  was  reviewed  from  which  a 
model  of  residential  water  conservation  was  devel- 
oped. Four  residential  conservation  program  inter- 
ventions were  posited:  (1)  public  education  (2) 
pricing  variables,  (3)  water  use  restrictions,  and  (4) 
building  code  requirements.  Four  exogenous  varia- 
bles affecting  residential  water  use  were  also  posit- 
ed: temperature,  rainfall,  household  income,  and 
household  size.  The  impact  of  these  eight  variables 
on  residential  per  capita  daily  use  was  assessed  by 
cross  sectional  and  time  series  analysis.  Study  re- 
sults generally  supported  the  proposed  model,  with 
leas  consistent  support  obtained  for  pricing  varia- 
bles and  conservation  beliefs.  The  paper  concludes 
with  the  hypothesis  that  an  inclining  block  rate 
structure  coupled  with  an  informational  program 
designed  to  inform  consumers  of  their  consump- 
tion under  each  block  will  have  a  synergistic 
impact.  (Author's  abstract) 
W89-00881 
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CHANGING  MEANING  OF  WATER  CONSER- 
VATION IN  THE  WEST,  <-uins*.k 

Chicago-Kent  Coll.  of  Law,  IL. 
W89P0n69y  b'bli°8raphic  entry  see  Field  6E- 


3E.  Conservation  In  Industry 

FORMATION  OF  HYDROUS  ZIRCONIUM 
(IV)  OXIDE  POLYELECTROLYTE  MEtvF 
BRANES,  I.  POLY  (ITACONIC  ACID)  AND 
PpLY  (ACRYLIC-CO-ITACONIC  ACID) 

Stellenbosch  Univ.  (South  Africa).  Inst,  for  Poly- 
mer Science. 

W89P01062y  bibliographic  en,ry  see  Fie'd  3A. 

3F.  Conservation  In  Agriculture 

}RRPirIAT.o2Nn?LP,lJBLIC  OWNERSHIP  OF 
tpvPcA^!£N     CANAL     SYSTEMS     IN     THE 

uS^d^tIBS^^  ON  WATER 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology 
W89P00460y  blbHographic  entry  see  Fie'd  6E 


SOI? 1  cm  7^I?FRATION  OF  WATER  IN 
™LL  COLUMNS  AS  AFFECTED  BY  A  GFI 
FORMING  CONDITIONER, 

Sou8SciaeUndceUniV  '  ^^  (SaUdl  Arabia)   DeP'-  of 
W8r9.007™ry   bibli°8raPhic   en'ry   see   Field    2G. 


which  are  then  used  to  estimate  weekly  irrigation 
requirements  through  the  water  balance  relation- 
ship. The  method  has  been  applied  to  the  Ka- 
lawewa  irrigation  scheme  in  Sri  Lanka.  Different 
statistical  transformations  were  used  to  normalize 
observed  weekly  rainfall  and  evaporation  data  and 
to  describe  their  variations.  The  power  transforma- 
tion was  best  able  to  transform  the  weekly  data  to 
normality.  Comparison  of  the  use  of  the  model  and 
current  system  practices  shows  that  a  significant 
amount  of  water  can  be  saved  even  when  the 
system  is  operated  at  high  probability  levels  (Au- 
thor s  abstract) 
W89-00750 
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™RApm^TS  FOR  RECONSTRUCTING 
THE  PUMPING  STATIONS  ON  THE 
MOSCOW  CANAL, 

For  primary  bibliographic  entry  see  Field  8C 
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IMPROVING    CANAL    WATER    DELIVERIES 
WITH  AUXILIARY  STORAGE,      ufiLlvtKlhs 

Central  Marine  Fisheries  Research  Inst.,  Calcutta 
(India). 

W89P00758y  bibliographic  entrV  see  Fie,d  3B. 
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Moratuwa  Univ.  (Sri  Lanka).  Dept.  of  Civil  Engi- 

F  Z.  Siddeek,  T.  A.  Dillaha,  and  G  V 
Loganathan. 

(ASCn  °nnrpnr?u0,:/,nd   Drainage  Engineering 
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August  1988.  7  fig,  3  tab,  14  ref,  append. 

?ntK-iga,i0!t,  irrigation  requirements, 
Irrigation  efficiency,  'Water  management    *Sto 

fc  T/vTV^6'  *Ag"-lturfl  hydrology, 
tends  Ralnf*',.  EvaP°raflon.  Rainfall.  Cultivated 
ands  Rainfall-runoff  relationships,  Statistical  stud- 
ies, Sri  Lanka,  Water  table  fluctuations. 

Aonre°ffi^re  htS  bee"  devel°Ped  to  increase  irriga- 
",*  «ncy  by  estimating  probabilistic  irrigation 
requirements  for  lowland  rice  cultivation.  The  pro- 
cedure uses  a  water  balance  equation  with  random 
eversTnLdH0  r^r"1  „m'n'mum  desired  wate" 
period  The  CHdS  a'  'he  end  0f  each  irriSation 

per  od.  I  he  procedure  estimates  weekly  pan  evao- 
oration  and  rainfall  a.  different  probability  levels, 


&,•*££  M  SPENDING  LEVELS  IN  THIRD 
WORLD  IRRIGATION  SYSTEMS  EXPLOR 
ING  ECONOMIC  ALTERNATIVES      tXFLOR 

P.  F.  M.  McLoughlin. 

Water  Resources  Bulletin  WARBAO,  Vol  24  No 

3,  p  599-607,  June  1988. 

Descriptors:  'Irrigation  operation,  'Economic  as- 
pects, 'Alternative  drilling,  'Operating  costs 
Maintenance  costs,  'Third  World,  Economic  jus- 
tification Cost-benefit  analysis,  Management  plan- 
ning, Rehabilitation.  H 

Third  World  irrigation  and  drainage  systems  have 
experienced  major  declines  recently  in  both  capa- 
bility  and    performance,    this   is   due   initially   to 
working  them  well  beyond  their  design  capacities- 
scouring,   sedimentation,   and   overtopping   result' 
Chronic  operations  and  maintenance  underfunding 
then  adds  heavily  to  this  worsening  malaise   Inter 
national    donors   have   assisted    irrigation    depart- 
ments with  rehabilitation  projects  and  programs  to 
improve  effectiveness  on  a  grand  (billions  of  dol- 
lars) scale.  Despite  their  historical  propensity  to 
examine,    program    economic    justifications,    the 
donors  apparently   have  glossed  over  two  basic 
analytic  elements  for  (a)  more  spending  on  oper- 
ations and  maintenance  as  distinct  from  an  equiva- 
lent spending  on  other  means  to  provide  farmers 
with   a  cubic   meter  of  water;   and   (b)  different 
levels  ot  operations  and  maintenance  spending  on 
canals   and   drains.    Surely   those   different   levels 
provide   differing   benefits,    in    total,    and    at    the 
margin.  It  needs  to  be  determined  which  level  is 
most  economic.  This  paper  identifies  these  analyti- 
cal issues,  posits  methodologies  key  to  an  oper- 
ations  and   maintenance   spending   level   analysis 
and  discusses  the  information  base.  Particular  at- 
tention is  paid  to  identifying   relevant  costs  and 
benefits,  and  to  suggesting  supplementary  criteria 
or  operations  and  maintenance  spending  level  se- 
lection. (Author's  abstract)  8 
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EFFECT  OF  GIBBERELLIC  ACID  AND  2  4-D 
ON  WATER  HYACINTHS,  ' 

Florida    Univ.,    Gainesville.    Center    for    Aquatic 

Weeds. 

J.  C.  Joyce,  and  W.  T.  Haller 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  2,  p  119- 

125,  November  1985.  2  fig,  2  tab,  11  ref.  Depart- 
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Descriptors:  'Aquatic  weed  control,  'Herbicides, 
Water  hyacinth    Regression  analysis,  Synergistic 
effects,  Gibberelhc  acid,  2,4-D,  Plant  growth  sub- 
stances. 

Combinations  of  Gibberelhc  Acid  (GA3)  and  2  4- 
dichlorophenoxyacetic  acid  (2,4-D)  were  evaluat- 
ed to  determine  if  GA3  increased  the  effectiveness 
ot  2,4-D  on  water  hyacinths  (Eichhornia  crassipes) 
under  field  conditions.  Bulbous-leaved  water  hya- 
cinths were  grown  outdoors  in  north  Florida  in  70- 
1  containers  during  the  1980-1982  growing  seasons 
with  combinations  of  GA3  at  0,  23  5  47  0  94  0 
and  188  g/ha  and  2,4-D  at  0,  0.28,  0.56,  1.12,  and 
2.24  kg/ha.  Significant  increases  in  the  effective- 
ness of  2,4-D  in  combination  with  GA3  were  ob- 
served at  lower  rates  of  2,4-D.  However,  these 
increases  appeared  to  be  additive  since  regression 
analysis  revealed  no  significant  interaction  or  syn- 
ergism between  GA3  and  2,4-D  at  any  level  (Au- 
thor's abstract)  v 
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EQUATIONS  RELATING  GROWTH  AND 
UPTAKE  OF  NITROGEN  BY  SALVINIA  MO 
LESTA  TO  TEMPERATURE  AND  THE  AVAIL- 
ABILITY  OF  NITROGEN, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Indooroopilly  (Australia).  Long 
Pocket  Labs.  5 

For  primary  bibliographic  entry  see  Field  2H 
W89-001U 


NITROGEN,  PHOSPHORUS  AND  POTASSI- 
UM IN  SALVINIA  MOLESTA  MITCHELL  IN 
THE  FIELD:  EFFECTS  OF  WEATHER  INSECT 
DAMAGE,  FERTILIZERS  AND  AGE 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Indooroopilly   (Australia).    Div    of 

Entomology. 

For  primary  bibliographic  entry  see  Field  2H. 
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CHANGING  MEANING  OF  WATER  CONSFR 
VATION  IN  THE  WEST,  COINSER- 

Chicago-Kent  Coll.  of  Law,  IL 
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EFFECT  OF  SEVERAL  METHODS  OF  AQUAT- 
IC PLANT  CONTROL  ON  TWO  BILHARZIA- 
BEARING  SNAIL  SPECIES, 

C.  P.  van  Schayck. 

Aquatic  Botany  AQBODS,  Vol.  24,  No   3   p  303- 

309,  June  1986.  3  tab,  19  ref. 

Descriptors:  'Aquatic  plants,  'Aquatic  weed  con- 
tra ,  'Irrigation  canals,  'Parasites,  'Snails,  Biocon- 
trol.  Grass  carp,  Food  habits,  Herbicides,  Aquatic 
habitats,  Animal  populations,  Spawning,  Predation 
Egypt. 

Four  control  methods  for  aquatic  plants  (manual, 
chemical,  mechanical,  and  biological)  were  com- 
pared in  the  period  from  March-July  1982  in  the 
canals  of  the  Mansuriya  irrigation  district  in  Egypt 
Grass  carp  (Ctenopharyngodon  idella)  was  used  as 
a  biological  control  agent.  Chemical  control  was 
ettected  by  means  of  the  herbicide  acrolein  (2- 
propanol),  and  a  dragline  was  used  for  mechanical 
control.  In  biologically-controlled  waterways  the 
number  of  the  two  vectors  of  bilharzia,  the  snails 
Biomphalaria  alexandrina  and  Bulinus  truncatus 
was  significantly  lower  (36  and  64%,  respectively) 
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than  in  waterways  with  one  of  the  other  methods 
of  aquatic  plant  control.  Biological  control  resulted 
in  the  lowest  total  plant  coverage  in  the  snails 
habitat.  Moreover,  the  number  of  snails  per  unit  of 
vegetation  appeared  to  be  lowest  in  biologically- 
controlled  plots.  The  reduction  of  the  snail  popula- 
tion in  waterways  with  biological  control  may  be 
due  to  the  fact  that  grass  carp  feed  on  the  leaves  of 
macrophytes  on  which  snail  egg  masses  are  depos- 
ited This  study  revealed  that  the  snail  habitat 
preference  and  the  grass  carp  feeding  preference 
coincide  to  a  certain  extent.  Increased  predation  by 
omnivorous  fish  in  biologically-controlled  canals 
may  play  an  additional  role.  (Author's  abstract) 
W89-00117 

EXPERIENCES  WITH  THE  ASSESSMENT  OF 
THE  RESIDUAL  WATER  FLOW  IN  REGULAT- 
ED WATER  COURSES  IN  THE  SALZBURG 
REGION  (ERFAHRUNGEN  BEI  DER  BEUR- 
TEILUNG  DER  RESTWASSERFUHRUNG  VON 
AUSLEITUNGSSTRECKEN  IM  LAND  SALZ- 
BURG), , .  .  . 
Amt  der  Salzburger  Landesregierung  (Austria). 
Unterabteilung  Wasserbau. 
P  Jager. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8 
Vol.  68,  No.  2,  p  219-248,  December  1985.  5  fig,  43 
ref  English  summary. 

Descriptors:  'Water  use,  *Streamfiow,  ♦Hydro- 
electric plants,  'Diversion,  'Ecological  effects, 
Channel  flow,  River  flow,  Regulated  flow,  Salz- 
burg, Switzerland,  Bavaria. 

Problems  arising  from  diminished  water  flow  when 
water  is  diverted  from  streams  and  rivers  to  pro- 
vide hydroelectric  power  are  discussed.  The  ways 
in  which  the  governments  of  Salzburg,  Switzer- 
land and  Bavaria  have  tackled  these  problems  are 
compared.  When  regulating  the  water  regime,  at- 
tempts have  been  made  to  maintain  the  original 
characteristics  of  the  stream  so  that  the  organisms 
that  existed  under  the  original  natural  conditions 
can  continue  to  exist.  Examination  of  the  benthic 
epiphyton  of  residual  water  stretches  of  mountain 
streams  with  low  substrate  porosity  show  an  eco- 
logical succession  with  four  distinct  stages  depend- 
ing on  the  amount  of  water  withdrawn.  A  dynam- 
ic, uantifying  model,  which  compares  the  sampling 
stations  according  to  the  dynamics  of  the  stream 
flow  events,  is  the  most  suitable  method  to  evalu- 
ate the  ecological  succession.  (Sand-PTT) 
W89-00164 

RIVER  IMPROVEMENT  PLANNING  FOR 
FLOOD  PROTECTION  IN  THE  KISO  RIVER 
BASIN  UNTIL  THE  MEIJI  ERA,  (IN  JAPA- 
NESE) 

Nagoya  Inst,  of  Tech.  (Japan).  Faculty  of  Technol- 
ogy- 

M  Nagao. 

Journal  of  Geography,  Vol.  97,  No.  2,  p  80-90, 
1988.  3  fig,  3  tab,  16  ref.  English  summary. 

Descriptors:  'Kiso  River  Basin,  'Japan,  'Flood 
protection,  'Flood  control,  'Rivers,  History, 
River  improvement,  Social  impact,  Economic 
impact,  Nagara  River,  Ibo  River,  Deltas. 

The  Kiso  River  basin  covers  one  of  the  greatest 
and  most  active  areas  in  Japan  in  both  a  social  and 
economic  sense.  The  basin  has  three  main  streams: 
the  Kiso,  the  Nagara  and  the  Ibi  River.  Historical- 
ly, these  streams  have  had  connection  to  each 
other  through  many  tributaries,  and  have  had  an 
intimate  relation  by  causing  submersion  damage 
from  one  stream  to  the  others.  Division  of  these 
three  river  channels  had  been  considered  as  a 
master  counterplan  for  mitigating  flood  damage. 
This  paper  describes  the  historical  and  hydrologi- 
cal  circumstances  of  the  counterplan  in  the  Kiso 
River  Basin  until  the  Meiji  River  Improvement  in 
1870.  It  is  known  that  human  activity  taken  for 
river  improvement  has  an  unexpected  influence  on 
geographical,  hydrological  and  social  activities  in  a 
river  basin.  This  interaction  between  rivers  and 
human  society  under  various  governmental  re- 
gimes is  also  explained  from  a  historical  viewpoint. 
(Author's  abstract) 
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INHABITANTS'  LIFE  IN  THE  LOWLAND  OF 
THE  KISO,  NAGARA  AND  IBI  RIVERS,  (IN 
JAPANESE), 

Tokai  Univ.,  Hiratsuka  (Japan). 

M.  Ando. 

Journal  of  Geography,  Vol.  97,  No.  2,  p  91-106, 

1988.  5  fig,  2  tab,  20  ref.  English  summary. 

Descriptors:  'Kiso  River  Basin,  'History,  'Japan, 
'Flood  control,  'Flood  protection,  'Rivers,  Dikes, 
Embankments,  Flood  damage,  Rice,  Crop  produc- 
tion, Social  impact,  Economic  impact,  Nagara 
River,  Ibi  River,  Deltas. 

In  the  lowland  of  the  Kiso,  Nagara  and  Ibi  Rivers, 
the  inhabitants  constructed  embankments  around 
the  villages  and  arable  land  for  flood  control.  The 
flood  control  community  is  called  Waja  in  Japa- 
nese People  have  long  dwelled  in  the  Waja  region 
and  a  part  of  the  dike  had  been  built  in  ancient 
times.  It  was  only  in  the  17th  century  that  the  main 
parts  of  the  Waja  embankment  were  established  for 
the  first  time.  The  construction  of  the  Waja  has 
increased  since  then.  When  a  Waja  was  estab- 
lished, earth  and  sand  have  accumulated  (Author  s 
abstract) 
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MULTICRITERION  STORMWATER  MAN- 
AGEMENT METHODS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

R.  H.  McCuen,  and  G.  E.  Moglen. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  4,  p  414- 
431,  July  1988.  10  fig,  11  ref,  append. 

Descriptors:  'Storm  runoff,  'Flood  control,  'Ur- 
banization, 'Water  management,  'Flood  peak, 
'Erosion  control,  Channel  erosion,  Model  studies, 
Bed  load,  Flood  discharge,  Storm  water,  Runoff, 
Urban  hydrology. 


Both  theory  and  experience  indicate  that,  while 
detention    basins   designed    to    control    peak    dis- 
charge are  effective  in  controlling  peak  rates,  the 
basins  are  ineffective  in  controlling  the  degradation 
of  erodible  channels  downstream  of  the  basin.  The 
increase  in  runoff  volumes  that  accompanies  land 
development  causes  greater  rates  of  channel  degra- 
dation because  of  the  increased  duration  of  high  m- 
bank  flow  rates.  While  planning  and  design  proce- 
dures  are   available   for   peak   discharge   control, 
there  has  been  a  need  for  similar  methods  for  the 
control  of  channel  erosion  and  water  quality.  The 
adoption   of  a   policy   that   includes  bed-material 
load  as  a  criterion  requires  the  selection  of  a  bed- 
material  load  estimation  method,  or  model.  Both 
simple   and   complex   models   are   available.   The 
Goncharov,  Shields,  Meyer-Peter  and  Muller,  and 
Schoklitsch     methods    are    examples    of    simple 
models.  The  HEC-6  program  is  an  example  of  the 
more  complex  type.  It  seems  reasonable  that  the 
simple  models  are  appropriate  where  the  interest  is 
a  before-versus-after  comparison  and  the  synthetic 
design  storm  approach  is  used.  Complex  models 
are  appropriate  for  other  types  of  problems  such  as 
where  measured  bed-material  load  data  are  avail- 
able for  calibration  of  the  sediment  rating  curve  or 
where  the  depth  of  scour  at  various  points  in  a 
single  cross  section  must  be  evaluated.  Almost  all 
of  the  early  stormwater  management  policies  used 
the  criteria  that  the  T-year  peak  discharge  after 
development  could  not  exceed  the  T-year  peak 
discharge  for  the  before-development  conditions. 
While  the  specific  values  for  T  varied  from  one 
location  to  another,  the  same  return  period  was 
usually  used  in  assessing  the  peak  discharges  tor 
the  two  development  conditions.  Some  localities 
found  that  the  control  of  the  flood  runoff,  when 
using  the  same  return  period  for  the  before-  and 
after-development     conditions,     was     ineffective, 
which  led  to  policies  in  which  the  return  period 
for   the   after-development   condition    was   larger 
than  that  for  the  before-development  condition.  It 
appears  that  some  of  these  policies  may  be  the 
result  of  using  peak  discharge  as  the  criterion  when 
another  criterion,  such  as  bed-material  load,  may 
have  been  more  appropriate.  (Lantz-PTT) 
W89-00302 


APPLICATION  OF  PRINCIPAL  COMPONENT 
ANALYSIS  TO  LONG-TERM  RESERVOIR 
MANAGEMENT, 

Quebec  Univ.,   Montreal.   Ecole  de  Technology 

Superieure. 

For  primary  bibliographic  entry  see  Field  6A. 
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OPTIMIZATION  MODEL  FOR  SCREENING 
MULTIPURPOSE  RESERVOIR  SYSTEMS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
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SUBSURFACE  DRAINAGE  PEAK  FLOWS  IN 
SHALLOW  SOIL, 

Centre  National  du  Machinisme  Agncole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France).  Div.  Drainage  et  Assainissement  Agri- 
coles. 

B.  Lesaffre,  and  D.  Zimmer. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  114,  No.  3,  p  387-406, 
August  1988.  12  fig,  1  tab,  27  ref. 

Descriptors:  'Infiltration,  'Subsurface  drainage, 
'Soil  water,  'Water  level  fluctuations,  Loam,  Wet- 
lands, Model  studies,  Rainfall-runoff  relationships, 
Water  level,  Water  table  rise,  Hydraulic  gradient. 

The  subsurface  drainage  operation  of  shallow  soils 
is  characterized  by  sudden  and  brief  peak  flows 
followed  by  long-lasting  tail  recessions.  A  field 
experiment  was  conducted  on  a  seasonally  water- 
logged, shallow  loamy  soil  in  Arrou,  France, 
under  temperate  climate.  Rainfall  and  drainage  dis- 
charge were  recorded  on  an  hourly  basis,  as  well 
as  water  tension  profiles  and  water-table  levels  at 
different  distances  from  the  trench.  Observed  peak 
flows  are  related  to  sudden  increases  in  the  hori- 
zontal hydraulic  gradients  near  the  trench  and  to 
the  stability  of  the  water-table  shape.  Using  these 
results  and  extending  Boussinesq's  usual  transient- 
state  approach,  SIDRA,  a  theoretical  model  in 
which  soil  vertical  heterogeneity  is  taken  into  ac- 
count, has  been  elaborated  and  applied  to  simulate 
by  finite  differences  hourly  water-table  levels  and 
drain  flow  rates.  The  paper  compares  observed 
and  measured  values  of  the  winters  of  both  1980-81 
and  1985-86.  (Author's  abstract) 
W 89-00749 


WATER     MANAGEMENT     FOR     LOWLAND 
RICE  IRRIGATION,  ,„..,„ 

Moratuwa  Univ.  (Sri  Lanka).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3K 
W 89-007 50 

FLOW  SIMULATION  USING  CHANNEL  NET- 
WORK MODEL,  ,     n.. 

University  of  Petroleum  and  Minerals,  Dhanran 
(Saudi  Arabia).  Water  Resources  and  Environment 

For  primary  bibliographic  entry  see  Field  7B. 
W 89-007 51 

EVALUATING  PEAT-MINING  HYDROLOGY 
USING  DRAINMOD, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  ot  Ag- 
ricultural Engineering. 

For  primary  bibliographic  entry  see  Field  4C. 
W 89-007 5 5 

O  AND  M  SPENDING  LEVELS  IN  THIRD 
WORLD  IRRIGATION  SYSTEMS:  EXPLOR- 
ING ECONOMIC  ALTERNATIVES, 

For  primary  bibliographic  entry  see  Field  3F. 
W89-00874 

ALTERNATIVE  STRATEGIES  FOR  STORM- 
WATER  DETENTION, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
S.  J.  Nix,  and  T.-K.  Tsay. 


90 


Water  Resources  Bulletin  WARBAQ  Vol  24  No 
3,  p  609-614.  June  1988.  8  fig.  1  tab,  14  ref. 

Descriptors:  *Alternative  planning.  *Storm  runoff 
Simulation  analysis,  'Detention  reservoirs.  Urban 
runoff,  Diversion,  Discharge  hydrographs.  Flood 
peak. 

In  a  simulation  experiment,  stormwater  flows  are 
partially  diverted,  at  various  levels,  to  a  detention 
basin  in  order  to  compare  the  recombined  (i  e 
undiverted  flows  and  basin  discharges)  hydrograph 
to  the  response  of  the  traditional,  in-line  design 
The  use  of  off-line  detention  basins  is  shown  to  be 
an  effective  technique  for  levels  with  lower  stor- 
age requirements.  In  addition,  the  discharge  hydro- 
graphs  produced  by  off-line  detention  are  signifi- 
cantly different  from  those  produced  by  the  tradi- 
tional design  and  may  be  more  suited  to  certain 
stormwater  management  situations.  Since  the  study 
was  simply  a  simulation  exercise,  further  study  is 
certainly  warranted.  Nevertheless,  the  flexibility 
demonstrated  here  should  encourage  the  use  of 
more  innovative  designs  that  allow  detention  sys- 
tems to  meet  local  and  regional  needs.  (Author's 
abstract) 
W89-00875 


GENERALIZED  METHOD  OF  MOMENTS  AP- 
PLIED TO  LP3  DISTRIBUTION,  UMtMli>  AP 

Institut    National    de    la    Recherche    Scientifique 
Sainte-Foy  (Quebec).  ' 

For  primary  bibliographic  entry  see  Field  2E 
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5E£}JLATED  RIyERS  IN  THE  UNITED  KING- 
DOM, 

Loughborough  Univ.  of  Technology  (England). 
Dept.  of  Geography. 
G.  E.  Petts. 

SSPbmed   5^7    Research    and    Management 

KM  *r  '^°k  kN?-  3>  p  201-220'  July-August 
1988.  6  fig,  4  tab,  73  ref. 

Descriptors:  'Regulated  flow,  'Stream  modifica- 
tion, 'Regulated  rivers,  'History,  'Rivers,  'United 
Kingdom,  Spatial  distribution.  Reservoirs,  Dams 
Interbasin  transfers,  Reforestation,  Drainage  ef- 
ndin  P°llution  effects,  Water  quality,  Chan- 

Principal  regulated  rivers  in  the  United  Kingdom 
are  identified  and  their  physical  and  ecological 
characteristics  are  summarized.  Virtually  all  major 
nvers  are  shown  to  be  regulated  directly  or  indi- 
rectly by  mainstream  impoundments,  interbasin 
transfers  pumped  storage  reservoirs,  or  ground- 
water abstractions.  Flow  records  for  60%  of  all 
gauging  stations  are  significantly  affected  by  flow 
rivS^lT  Three  Phasres  in  ^e  development  of 
f  llo,n  are  identified:  (1)  the  development 

1840  O  ?rty  ^  comPensat,on  reservoirs  from 
«■«£'  .n,  k6  devel°Pment  of  large  dams  and  large- 
scale  interbasin  water  transfers  from  1890,  and  (3) 
he  modern  era  of  multipurpose  river  regulation 
mental'?  ^  A"y  assess™nt  of  the  environ 
ZIT  eCtS  °f  n,ver  regulation  must  consider  the 
Z,  hi  nT°in  °f  natUral  river  sVstems  trough" 
effect  of  r£'  Cllma,t,c  Ganges,  and  the  cumulate 
ettect  of  river  regulat.on  and  other  impacts  over  an 
hstor,c  tlm        ,e    Joday    (he  nversPof  (hcver  an 

reflect^  t^  "}■  under|yi"g  character  that 
eranh t  Hiff  marked  cl,mate,  geologic,  and  topo- 
wesf  and  h.T'i  be;wee"  the  upland  north  and 
west,  and  the  lowland  south  and  east  (differences 

We^  rela,teA°  ,he'r  different  histonis  dur mg 
effecK  nf Tne)    However.  "-any  rivers  show  thf 

years  al  f"!"  '^^  ,hat  beSan  about  50°0 
years  dgo.  Most  rivers  have  experienced  changes 
mce  about  1930  consequent  upon  afforestation 
with  ^mf^'  ^..channelization.  These,  togethe 
ecoLican'6™  1ClTa,iC  Chan8£S'  make  ^"ing 
PoHufion  hi  ^  u  nVer  regulation  problematic 
er°hele«  5  f^  'he  Tl*  drama,ic  effeets.  Nev- 
ertneless,  it  is  suggested  that  the  new  concents  of 

tottaSESS  S°Un,d  nVer  r^U,a,ion  co"'d  'ead 
n  he  Un  ,/h  t0n'  ^  T"  enhancement,  of  rivers 
W89  00948     K",gd0m-  (Au,hor's  Abslract) 


RIVER  REGULATION  IN  THE  UNITED  KING- 
DOM: AN  HISTORICAL  PERSPECTIVE 

.'"st'tute  of  Terrestrial  Ecology.  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station 
J.  Sheail. 

pppifco   5^7     Research     and     Management 

Descriptors:     'Stream     modification,     'Regulated 
nvers,     'Rivers,     'United     Kingdom,     'History, 
Dams,    'Legislation,    Water    resources   develop- 
ment, Drainage,  Public  policy. 

The  beginnings  of  direct  river  modification  in  the 
U.K.  are  traced  back  to  the  1st  century  A.D  when 
works   were    undertaken    for   land    drainage   and 
transportation.    After    the    Roman    period,    river 
^°    L^ere  widesPread   with   there   being   more 
than  5000  water-mills  by  1086  but  these  were  small 
scale  until  the   17th  century.  Impressive  drainage 
schemes  were  supplemented  from  the  end  of  the 
1 8th    century   by    the   construction   of  numerous 
small  dams  to  supply  water  and  provide  compensa- 
tion water.  Severe  pollution  during  the  mid-19th 
century  led  eventually  to  an  organized  system  of 
river  management.  By  1900,  the  era  of  large  dam 
buildings  and  large  (>   1000  km)  inter-basm  trans- 
ers  had  begun.  The  regulation  of  rivers  in  the 
U.K.  has  been  subjected  to  much  public  scrutiny 
and  debate,  more  so  than  the  development  of  any 
other  resource.  However,  the  problems  being  en- 
countered in  river  management  today  are  shown  to 
be   embedded    in   the   history   of  water   resource 
development.  (Author's  abstract) 
W89-00949 


RIVER    REGULATION:    A    REGIONAL    PFR 
THORITy!  '  NORTHUMBRIAN  WATER™ 

N^'humbdan   Water  Authority,   Gosforth  (Eng- 

P.  Johnson. 

rr^op   wh,'er-,S     Research     and     Management 

Descriptors:  'Regulated  rivers,  'Water  manage- 
ment, 'River  regulations,  'United  Kingdom, 
River  Tyne,  'River  Tees,  'Water  quality  Hydro- 
power,  Legal  aspects,  Riparian  rights,  Regional 
developement,  Northumbrian  Water  Authority 
Kiver.  ■" 

The  concept  and  operation  of  river  regulation  with 
reference  to  the  Northumbrian  Water  Authority 
region  in  the  U.K.  is  reviewed.  The  role  of  regulat- 
ing the  Rivers  Tyne  and  Tees  is  considered  within 
a  regional  perspective.  Regulation  began  on  the 
River  Tees  in  1965  and  the  regulation  potential  of 
the  region  was  completed  with  the  Kielder 
Scheme  on  the  River  Tyne  in  1981.  During  the 
year,  regulation  in  Teesdale  is  largely  determined 
by  abstraction  demands.  Hydropower  releases 
from  Kielder  have  an  important  effect  on  the  River 
I  yne^  The  control  patterns  and  priorities  are  dis- 
cussed in  general  and  specifically  with  regard  to 
statutory  and  other  requirements.  These  include- 
minimum  maintained  flows,  drought  orders,  ripari- 
an and  amenity  interests,  water  quality,  and  ecolo- 
gy. Hexibility  and  cooperation  are  key  concepts 
he  management  of  water  quality  remains  arguably 
the  major  problem.  (Author's  abstract) 


REGULATION  OF  THE  RIVER  DEE 

Welsh  Water  Authority,  Powys. 
A.  Lambert. 

RRRmIp   wT7  xResearch     and     Management 

f™ f^f,  v,X°l  2',No,- 3'  P  293"308'  July-August 

1988.  6  fig,  4  tab,  1 1  ref,  append. 

?wlCr,ip,0r^*Re8ula,ed  rivers'  *River  regulations, 
Whales,  'Operating  policies,  'River  Dee,  'Envi- 
ronmental  effects,   Benefits,   Reservoir  operation 
Political  aspects,  Regional  planning,  Drought. 

The  interdisciplinary  approach  statutorily  adopted 
tor  the  management  of  the  intensively  regulated 
River  Dee  in  the  United  Kingdom  is  discussed 
The  role  of  the  Dee  Consultative  Committee  is 


discussed  and  the  procedures  and  methods  for 
river  regulation  are  described.  Particular  problems 
arise  during  severe  droughts  and  a  Conservation 
Rule  Curve,  using  the  aggregated  storage  of  the 
two  main  reservoirs,  has  been  devised  to  act  as  the 
trigger  for  optional  initiation  of  water  conservation 
measures.  The  social  and  environmental  benefits  of 
the  integrated  management  scheme  are  demon- 
strated. Areas  of  conflict  have  been,  and  must 
continue  to  be,  resolved  by  consultation,  coopera- 
tion, and  compromise.  (Author's  abstract) 
W89-00953 


REGULATING  THE  RIVER  SEVERN, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). ° 
J.  R.  Douglas. 
RPgpUMr!p   w  Te7  Research    and     Management 

K£ivi!oS3'p309-32Uuly-A^ 

Descriptors:  'Regulated  rivers,  'Regulated  flow 
Reservoirs,    'Reservoir  operation,    'River   flow' 
Wales,  Bristol  Channel,  United  Kingdom,  Severn 
Kiver,  Catchment  areas,  Water  resources  develop- 
ment, Drought,  Model  studies. 

The  geography  of  the  River  Severn's  catchment 
area,  from  its  source  in  central  Wales  to  the  Bristol 
Channel  where  it  flows  into  the  sea,  is  described 
the  historical  development  of  the  Severn  as  a 
water  resource,  culminating  in  the  construction  of 
Llyn  Clywedog  and  more  recently  the  Shropshire 
Groundwater  Scheme  to  augment  low  river  flows 
and  support  greatly  increased  abstractions  is  con- 
sidered. Plans  for  even  more  substantial  develop- 
ment of  the  resource  system  appropriate  to  the 
rapid  demand  growth  of  the  1960s  and  early  1970s 
are  discussed.  Practical  experience  in  regulating 
lows  in  the  river  gained  during  the  drought  of 
19/6  is  used  to  explain  recent  developments  in  the 
practice  and  monitoring  of  river  regulation  (Au- 
thor's abstract) 
W89-00954 


REGULATION  OF  THE  RIVER  THAMES-  A 
££££!V?Y  °N  THE  TEDDINGTON  FLOW 

Thames  Water  Authority,  Reading  (England). 
J.  R.  Sexton. 

ppgpUia^p   5^*7     Research     and     Management 

f4R^gp;2^jVeNfa3'p323-333'July-Ausust 

Descriptors:  'Regulated  rivers,  'Regulated  flow 
Rivers,  'Thames  River,  'Teddington  Flow  Pro- 
posal, 'Operating  policies,  'Environmental  effects 
England,  Competing  use.  Economic  aspects 
Drought,  water  quality. 

The  inception,  development  and  assessment  of  the 
Teddington  Flow  Proposal  for  the  River  Thames 
is  discussed.  The  proposal  modifies  existing  flow 
regulation  policy  to  provide  an  additional  170  Ml/ 
d  for  supply.  After  extensive  studies  concerning 
water  quality,  water  levels,  and  the  potential  ef 
tects  on  ecology,  navigation,  recreation  and  ameni- 
ty, no  significant  detrimental  effects  have  been 
identified.  The  overall  effect  of  the  Teddington 
How  Proposal  would  be  beneficial.  The  river  en- 
vironment would  be  improved  in  major  drought 
years,  when  the  most  serious  effects  on  the  river 
would  otherwise  occur.  This  more  than  offsets  a 
small  detioration  in  certain  factors  in  some  non- 
drought  years.  The  biggest  benefit  will  be  to  the 
five  million  people  living,  and  the  even  greater 
number  working,  in  London  who  have  less  fre- 
quent and  less  severe  restrictions  on  their  water 
supply  with  virtually  no  consequential  increase  in 
their  water  charges.  (Author's  abstract) 
W89-00955 


RIVER  REGULATION  BY  SEASONAL 
GROUNDWATER  ABSTRACTION:  THE  CASE 
OF  THE  RIVER  ITCHEN, 

Southern  Water  Authority,  Otlerbourne  (Eng- 
land). Hampshire  Div. 

For  primary  bibliographic  entry  see  Field  4B 
W89-00956 
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HYDROI.OGICAL      CHANGES      AND      THE 

RIVER  REGULATION  IN  THE  UK, 

University  Coll.  of  Wales.  Aberystwyth.  Dept.  ol 

Geography. 

G  Higgs.  and  G.  Petts. 

Regulated     Rivers     Research     and     Management 

RRRMEP.  Vol.  2,  No.  3,  p  349-368.  July-August 

1988.  11  fig.  2  tab.  40  ref. 

Descriptors:  "Regulated  rivers,  'Reservoir  effects, 
•Regulated  flow,  'Rivers,  *Flow  regimes, 
•Floods.  *Severn  River,  Flood  frequency,  Hydrol- 
ogy, Interbasin  transfer.  Water  supply,  Wastewater 
disposal,  Climate. 

Research  on  hydrological  changes  due  to  river 
regulation  in  the  U.K.  is  reviewed  and  a  case  study 
of  the  River  Severn  is  presented  to  evaluate  the 
influence  of  Clywedog  Reservoir  on  flood  magni- 
tude and  frequency.  Consequent  upon  dam  con- 
struction, average  median  flows  have  been  reduced 
by  about  50%;  mean  annual  floods  have  been  re- 
duced by  about  30%;  and  low  flows  have  been 
maintained  at  about  22%  higher  than  the  natural  Q 
sub  95  discharge.  However,  marked  differences 
exist  between  rivers.  The  direct  effect  of  reservoir 
compensation  flows  and  indirect  effect  of  interba- 
sin transfers  for  supply  have  significantly  increased 
minimum  flows  in  most  rivers,  although  this  in- 
volves the  discharge  of  treated  effluents.  In  con- 
trast, the  effects  of  impoundments  on  flood  magni- 
tude and  frequency  is  less  clear  and  on  the  River 
Severn,  at  least,  changes  in  flood  hydrology  during 
the  past  two  decades  are  shown  to  be  more  related 
to  climate  change  than  to  river  regulation.  (Au- 
thor's abstract) 
W89-00957 


CHANNEL  CHANGE  AND  SEDIMENT  TRANS- 
PORT IN  REGULATED  U.K.  RIVERS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2J. 
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IMPACT  OF  RIVER  REGULATIONS  ON  IN- 
VERTEBRATE COMMUNITIES  IN  THE  U.K., 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 
P.  J.  Boon. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  3,  p  389-409,  July-August 
1988.  3  fig,  4  tab,  105  ref. 

Descriptors:  *Dam  effects,  'England,  *Wales, 
♦Regulated  rivers,  'Invertebrates,  'Reservoirs, 
'Interbasin  transfers,  'Benthos,  'Flow  augmenta- 
tion, 'Life  cycles,  Flow  augmentation,  Life  cycles. 

A  literature  review  of  the  impact  of  river  regula- 
tion on  invertebrates  in  the  U.K.  was  performed. 
Four  conclusions  were  drawn:  (1)  the  majority  of 
studies  on  invertebrates  describe  the  effects  of  im- 
poundments, (2)  most  of  the  work  on  rivers  down- 
stream from  impoundments  has  centered  on  four 
areas   of  the   U.K.    -   Teesdale,   Northumberland, 
North  Wales,  and  mid-Wales,  (3)  studies  are  ex- 
tremely variable  in  terms  of  duration  and  sampling 
frequency,  and  (4)  most  work  on  the  effects  of 
regulation  on  invertebrates  has  involved  compari- 
sons between  regulated  rivers  and  nearby  similar, 
hut  unregulated,  stretches.  During  dam  construc- 
tion,   invertebrate    diversity    and    abundance    de- 
creases.   Longer    term   alterations    in    community 
structure  reflect  changes  in  flow,  substrate,  tem- 
perature and  water  quality.  In  particular,  adverse 
effects  on  invertebrates  have  been  attributed  to  a 
reduction  in  substrate  heterogeneity  together  with 
an   accumulation   of  sediment.    Responses  to   im- 
poundment  within   taxonomic   groups  are  highly 
variable.  Little  is  known  about  the  effects  of  inter- 
river   transfers  on   invertebrates,  but   it   has  been 
suggested   that   changes   in   flow   velocity,    water 
chemistry,  suspended  solids  and   temperature  to- 
gether   with    translocation    of  organisms    are    all 
likely   to  be  important.  The  limited   information 
available  for  groundwater  schemes  indicates  that 
they  are  not   detrimental   to  invertebrates.  Their 
impact,  however,  is  dependent  upon  factors  such 
as  the  extent  and  timing  of  flow  augmentation.  It  is 
suggested  that  there  is  scope  for  positive  manage- 


ment of  invertebrate  communities  through  river 
regulation,  although  present  attitudes  and  practices 
do  not  encourage  this.  Many  gaps  in  our  knowl- 
edge still  remain  and  these  are  discussed  in  relation 
to  future  research  needs.  (Miller-PTT) 
W89-00959 

FISH  AND  FISHERIES  OF  REGULATED 
RIVERS  IN  THE  UK, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
For  primary  bibliographic  entry  see  Field  81. 
W89-00960 

RIVER  REGULATION  AND  NATURE  CON- 
SERVATION, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

J.  M.  Hellawell. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  3,  p  425-443,  July-August 
1988.  1  fig,  4  tab,  15  ref. 

Descriptors:  'Regulated  rivers,  'Regulated  flow, 
'Environmental  effects,  'Conservation,  Legisla- 
tion, Reservoirs,  Dam  effects,  Channel  improve- 
ment, Interbasin  transfer.  Ecological  effects. 

The  ecological  phenomena  associated  with  river 
regulation  are  explored  with  respect  to  their  possi- 
ble consequences  for  nature  conservation.  River 
regulation  involves  considerable  manipulation. 
This  extends  beyond  the  modification  of  discharge 
regimes  through  the  need  for  ancillary  operations, 
including  the  construction  of  dams,  channel  modi- 
fication and  transfer  of  water  between  catchments. 
The  imposition  of  regulation  modifies  the  natural 
environment  in  which  the  original  communities  of 
organisms  became  established.  Where  the  ecologi- 
cal requirements  of  these  organisms  are  destroyed 
or  modified  beyond  the  limits  of  their  adaptations 
or  tolerances,  they  are  unable  to  survive.  The 
communities  are  thus  changed  and  replaced  by 
others,  perhaps  of  lesser  conservation  value.  Since 
the  aims  of  nature  conservation  and  river  regula- 
tion are  intrinsically  incompatible,  the  best  that  can 
be  hoped  for  is  that  regulation  schemes  are  de- 
signed, constructed  and  operated  as  to  ameliorate 
environmental  damage.  (Author's  abstract) 
W 89-00961 

ENVIRONMENTALLY  SOUND  RIVER  ENGI- 
NEERING EXAMPLES  FROM  THE  THAMES 
CATCHMENT, 

Thames  Water  Authority,  Reading  (England). 
J.  L.  Gardiner. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  3,  p  445-469,  July-August 
1988.  7  fig,  5  tab,  26  ref. 


Descriptors:  'Regulated  rivers,  'Thames  Catch- 
ment, 'Channeling,  'Catchment  areas,  Environ- 
mental effects,  Planning. 

New  approaches  to  river  channel  engineering 
work  in  the  U.K.  and  the  constraints  to  the 
achievement  of  environmentally  sound  schemes 
were  examined.  The  approaches  are  being  devel- 
oped by  an  inter-disciplinary  team  at  Thames 
Water.  Before  1981,  institutional  demarcation  pas- 
sively encouraged  the  tendency  toward  treating 
symptoms  of  such  catchment  problems  rather  than 
investigating  and  dealing  with  the  causes.  Environ- 
mentally sound  river  engineering  is  shown  not  to 
be  achieved  solely  by  application  of  a  range  of 
sensitive  design  and  construction  techniques.  These 
affect  only  the  cross-sectional  or  at  best  local  plan- 
form  design  and  must  themselves  be  underpinned 
by  thorough  knowledge  of  what  constitutes  the 
river  environment  and  the  associated  geomorpho- 
logical  processes.  Long-term  environmental  sound- 
ness can  only  come  through  sustaining  the  dyna- 
mism of  the  river  system.  Such  management  is 
shown  to  require  a  recognized  structure  of  multi- 
disciplinary,  interorganizational  teamwork,  sup- 
ported by  appropriate  legislation,  institutional 
policy  and  strategy,  individual  awareness  of  the 
issue,  and  a  facilitating  methodology.  The  progress 
of  major  projects  from  a  base  level  of  thorough 
problem   definition   through   successive   levels   of 


iterative  refinement,  involving  interactive  team- 
work fully  supported  by  appropriate  use  of  new 
technology  to  define  the  best  practical  environ- 
mental option  available.  The  resulting  river  engi- 
neering should  be  environmentally  sound  and  a 
program  of  post-investment  appraisal  is  necessary 
to  provide  feedback  for  the  judgement  to  be  made. 
(Author's  abstract) 
W  89-00962 

OUTSTANDING  PROBLEMS  IN  RIVER  REGU- 
LATION, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 
R.  Wood. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  3,  p  471-477,  July-August 
1988.  5  ref. 

Descriptors:  'Regulated  rivers,  'United  Kingdom, 
'River  basins,  'Environmental  effects,  'Legisla- 
tion, 'Water  pollution  control,  Competing  use, 
Water  quality  standard,  Legal  aspects. 

The  success  of  integrated  river  basin  management 
in  England  and  Wales  for  the  past  fourteen  years  is 
reviewed  and  forthcoming  changes  in  legislation 
are  critically  examined.  A  number  of  problems 
facing  the  emergent  National  Rivers  Authority  are 
discussed.  The  need  for  co-operation  rather  than 
conflict  is  advocated  wherever  environment  is  to 
be  protected  and  when  competing  pressures  impact 
on  river  resources.  A  number  of  technical  issues 
remain  unresolved,  such  as  how  river  water  quality 
objectives  should  be  established  and  who  should 
set  them.  The  need  for  continuing  work  is  recog- 
nized. (Miller-PTT) 
W89-00963 

GRADIENT  DYNAMIC  PROGRAMMING  FOR 
STOCHASTIC  OPTIMAL  CONTROL  OF  MUL- 
TIDIMENSIONAL WATER  RESOURCES  SYS- 
TEMS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  6A. 

W89-00979 

EX  POST  ANALYSIS  OF  FLOOD  CONTROL: 
BENEFIT-COST  ANALYSIS  AND  THE  VALUE 
OF  INFORMATION, 

International  Food  Policy  Research  Inst.,  Wash- 
ington, DC. 

For  primary  bibliographic  entry  see  Held  6C. 
W89-00983 

INTENSIVE  HYDRO  DEVELOPMENT  OF 
THE  HONGSHUI  RIVER, 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

For  primary  bibliographic  entry  see  Held  »t-. 

W89-01002 


DEVELOPING  RELEASE  SCHEDULES  FOR  A 
GATED  SPILLWAY, 

Irrigation  Design  Organization,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  8A. 
W 89-0 1006 

STREAMFLOW  REGULATION  AND  FISH 
COMMUNITY  STRUCTURE, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 

and  Wildlife  Management. 

M.  B.  Bain,  J.  T.  Finn,  and  H.  E.  Booke. 

Ecology  ECOLAR,  Vol.  69,  No.  2,  p  382-392, 

April  1988.  3  fig,  1  tab,  60  ref. 

Descriptors:  'Environmental  impact,  'Fish  popu- 
lations, 'Streamflow  regulation,  'Regulated  flow 
Natural  now,  Aqualic  habitats,  Sampling,  Model 
studies,  Substrates,  Water  currents,  Flow  rates, 
Flow  velocity,  Discharge  measurement,  Stream 
discharge,  Ecosystems,  Ecology,  Streams. 

The  effect  of  artificial  streamflow  fluctuations  on 
stream  fish  communities  was  evaluated  by  compar- 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Groundwater  Management — Group  4B 


ing  fish  densities,  in  species  and  habitat  groups, 
between  two  rivers  differing  in  daily  flow  regime: 
one  with  natural  flow,  and  one  with  highly  regu- 
lated flows.  A  simple  model  was  developed  de- 
scribing the  relationship  between  available  stream 
habitat  and  it  use  by  15  species  or  size  classes  of 
fish  in  the  natural  river.  Species  and  size  classes 
that  used  a  specific  set  of  microhabitat  conditions 
were  identified  by  comparing  habitat  characteris- 
tics for  samples  with  and  without  each  type  of  fish; 
for  fish  that  used  a  particular  type  of  microhabitat, 
species  and  size  classes  were  grouped  according  to 
similarity  in  microhabitat  use.  Stream  habitat  sam- 
ples were  categorized  in  both  the  natural  and  regu- 
lated rivers  into  groups  on  the  basis  of  fish  habitat 
use  criteria.  Fish  densities  for  each  fish  and  habitat 
group  were  then  individually  compared  between 
two  rivers.  An  abundant  and  diverse  group  of 
small-fish  species  and  size  classes  were  restricted  to 
a  microhabitat  that  was  characterized  as  shallow  in 
depth,  slow  in  current  velocity,  and  concentrated 
along  stream  margins.  Another  fish  group  included 
species  and  size  classes  that  used  either  a  broad 
range  of  habitat  or  a  microhabitat  that  was  deep, 
fast,  or  both,  and  was  concentrated  in  midstream 
areas.  Highly  variable  and  unpredictable  flow  re- 
gimes appear  to  be  a  high  frequency  disturbance 
that  affects  fish  differently  depending  on  the  way 
they  use  stream  habitat  and  acts  to  reduce  commu- 
nity complexity.  (Author's  abstract) 
W89-01O53 

4B.  Groundwater  Management 


ESKER  AQUIFERS, 

Caswell,  Eichler  and  Hill,  Inc.,  West  Topsham, 

VT. 

B.  Caswell. 

Water  Well  Journal  WWJOA9,  Vol.  42,  No  7   d 

36-37,  July  1988.  3  fig. 

Descriptors:  *Esker  aquifers,  ♦Surface-groundwat- 
er  relations,  *Glacial  aquifers,  *Geohydrology, 
•Groundwater  recharge,  'Groundwater  move- 
ment, Permeability  coefficient,  Path  of  pollutants, 
Infiltration,  Hydraulic  conductivity,  Maine,  Hy- 
draulic coupling,  Hydrology,  Aquifers,  Aquifer 
characteristics,  Solute  transport,  Groundwater 
management,  Sediments,  Wells,  Groundwater. 

The  characteristics  of  an  esker  aquifer  in  Maine  are 
described  to  illustrate  the  properties  of  eskers  that 
are  important  to  their  functioning  as  aquifers.  The 
hydrogeologic  aspects  of  eskers  illustrated  by  this 
example,  the  most  important  is  the  long  and 
narrow  shape,  which  restricts  the  surface  area 
available  for  infiltration  of  precipitation  and  there- 
by diminishes  the  volume  of  recharge  water  avail- 
able to  a  pumping  well.  Most  esker  aquifers  must 
induce  recharge  to  leak  from  nearby  surface  water 
bodies  if  they  are  to  sustain  large  pumping  rates. 
The  potential  for  hydraulic  coupling  between  the 
esker  gravel  and  a  stream,  pond,  or  lake  should 
always  be  evaluated  before  considering  an  esker  as 
a  potential  high-yield  groundwater  source.  The 
second  item  of  importance  is  the  likely  strong 
contrast  in  permeability  between  an  esker  and  the 
neighboring  sediments.  Groundwater  and  any  con- 
taminants it  contains  may  move  preferentially  for 
long  distances  along  an  esker  at  rates  many  times 
greater  than  possible  in  the  neighboring  sediments 
with  or  without  the  influence  of  a  pumping  well 
(Alexander-PTT) 
W89-00264 


DEVELOPMENT  AND  MANAGEMENT  OF 
GROUNDWATER  RESOURCES  ON  DIEGO 
GARCIA, 

Naval    Facilities    Engineering    Command,    Pearl 

Harbor,  HI.  Pacific  Div. 

S.  W.  Surface,  and  E.  F.  C.  Lau. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  6,  p  67-72,  June  1988.  8 

fig,  2  tab,  1  ref. 

Descriptors:  'Water  supply,  ♦Atolls,  'Water  treat- 
ment,   Groundwater  management,  'Diego  Garcia, 
Water    resources    development,    Potable    water 
Oroundwater  potential,  Skimming  wells. 


The  remote  atoll  of  Diego  Garcia  provides  vital 
support  to  the  United  States  missions  in  the  Indian 
Ocean,  the  Middle  East,  and  Africa.  Population  on 
the  atoll  ranges  from  4,000  to  5,000  people,  with 
average  daily  potable  water  demand  approaching 
800,000  gpd  (3,000  ml/d).  Development  of  a  pota- 
ble water  supply  has  evolved  since  1971  from 
temporary  dug  wells,  to  distillation,  to  brackish 
water  desalination  by  electrodialysis,  and  finally  to 
development  of  fresh  groundwater  by  more  than 
100  low-yield,  shallow,  skimming  wells  that  pro- 
vide a  reliable,  cost  effective,  and  operationally 
simple  freshwater  supply  system.  The  lessons 
learned  indicate  that  the  development  of  water 
resources  on  atolls  should  begin  with  an  investiga- 
tion of  fresh  groundwater,  which  could  be  the  least 
costly  to  develop  and  easiest  to  operate.  The  moni- 
toring system  that  was  developed  affords  a  practi- 
cal method  to  explore,  understand,  and  manage 
groundwater  resources  on  an  atoll.  (Author's  ab- 
stract) 
W89-00423 


REMOTE  SENSING  APPLICATIONS  IN 
WATER  RESOURCE  PROSPECTING  AND 
MANAGEMENT, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC.  Water  and  Telecom- 
munications Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-00459 


HISTORICAL  USE  OF  GROUND  WATER  IN 
TERRELL,  TEXAS, 

IT  Corp.,  Terrell,  TX. 

B.  Kent. 

Southwest  and  Texas  Water  Works  Journal,  Vol 

70,  No.  3,  p  7-9,  June  1988. 

Descriptors:  'Groundwater  mining,  'History, 
♦Water  use,  'Terrell,  Texas,  Water  supply.  Wells, 
Water  resources  development,  Aquifers. 

In  the  late  1 890's  Terrell  was  one  of  fewer  than  40 
towns  in  Texas  that  had  developed  a  public  water 
supply  system  from  groundwater.  The  Texas  and 
Pacific  Railroad  was  completed  from  Dallas  to 
Longview  in  1873.  The  water  supplies  along  this 
route  were  not  always  of  good  quality  or  depend- 
ability. Two  aquifer  systems  were  available  for  use 
by  Terrell  residents  and  industries.  The  first  zone 
was  generally  less  than  20  feet  deep,  and  wells  in 
this  zone  supplied  the  majority  of  the  residents. 
Most  houses  had  their  own  hand-dug  wells  com- 
pleted in  this  shallow  zone.  The  second  aquifer 
(Nacatoch  Sand)  was  found  in  Terrell  at  depths  of 
50  to  100  feet  and  was  generally  about  20  feet 
thick.  Wells  that  produced  30  to  50  gallons  per 
minute  could  be  made  in  this  zone.  The  abundance 
of  good  quality  water  made  Terrell  a  major  trade 
center.  The  original  Terrell  Public  Water  Works 
was  built  by  the  city  in  1884  and  was  leased  to 
Terrell  Ice,  Light  and  Power.  However,  by  1895 
the  city  had  regained  control  of  the  supply.  As 
Terrell  grew  in  the  early  1900's,  the  water  supply 
for  the  municipality  became  inadequate.  The  50-  to 
100-  foot  wells  were  unable  to  supply  the  demand 
for  modern  living.  Because  of  the  inability  to  find 
deeper,  larger  volume  potable  supplies,  Terrell 
turned  to  surface  water  in  1922  and  the  old  Terrell 
City  Lake  was  constructed  east  of  town.  With  the 
conversion  to  surface  water,  the  city  water  wells 
were  abandoned.  In  the  drought  of  the  1950's,  the 
city  lake  began  to  dry  up.  Several  of  the  old  wells 
were  drilled  in  Terrell  and  at  the  State  Hospital 
grounds.  Good  quality  groundwater  still  exists 
under  and  near  Terrell  today.  However,  because  of 
the  availability  of  surface  water  at  reasonable  cost, 
it  is  unlikely  that  many  people  will  exploit  this 
resource  unless  population  growth  and  drought 
conditions  combine  to  create  the  demand  for  addi- 
tional resources.  (Lantz-PTT) 
W89-00461 


GROUNDWATER  RIGHTS:  DEFINITION  AND 
TRANSFER, 

Clark  Univ.,  Worcester,  MA.  Graduate  School  of 

Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-00838 


RIVER  REGULATION  BY  SEASONAL 
GROUNDWATER  ABSTRACTION:  THE  CASE 
OF  THE  RIVER  ITCHEN, 

Southern  Water  Authority,  Otterbourne  (Eng- 
land). Hampshire  Div. 

D.  M.  Giles,  V.  A.  Lowings,  and  P.  Midgley 
Regulated     Rivers     Research     and     Management 
RRRMEP,  Vol.  2,  No.  3,  p  335-347,  July-August 
1988.  6  fig,  9  ref. 

Descriptors:  'Regulated  flow,  'Conjunctive  use, 
♦England,  'Regulated  rivers,  ♦Groundwater  man- 
agement, ♦Itchen  River,  'Model  studies,  Mathe- 
matical models.  Seasonal  variation.  Water  supply 
development. 

The  development  of  groundwater  to  regulate  the 
flows  of  the  River  Itchen  in  Southern  England  are 
described.  The  permeable  chalk  geology  of  the 
river  catchment  makes  the  use  of  groundwater 
storage  more  cost  effective  than  conventional  sur- 
face reservoirs.  The  principles  of  groundwater  reg- 
ulation and  the  construction  and  testing  of  the  first 
two  schemes  are  described.  Flow  extension  and 
mathematical  modeling  have  been  used  to  assess 
yields  and  assist  with  operational  decisions.  It  is 
concluded  that  groundwater  regulation  is  a  viable 
alternative  to  reservoirs  in  permeable  catchments 
and  further  schemes  are  planned.  (Author's  ab- 
stract) 
W89-00956 


MANAGEMENT  OF  A  TRIBUTARY  AQUIFER, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

H.  S.  Burness,  and  W.  E.  Martin. 
Water  Resources   Research   VRERAO,   Vol.   24 
No.  8,  p   1339-1344,  August   1988.  5  ref,  append! 

Descriptors:  ♦Water  rights,  ♦Groundwater  man- 
agement, ♦Model  studies,  'Economic  aspects, 
'Surface-groundwater  relations,  ♦Aquifer  manage- 
ment. Aquifer  systems,  Groundwater  hydrology, 
Hydrologic  models,  Tributaries,  Groundwater 
movement,  Groundwater. 

Much  work  has  been  done  concerning  the  integra- 
tion of  hydrologic  and  economic  considerations  for 
a  nontributary  aquifer,  but  to  date  there  has  been  a 
paucity  of  economic  analyses  concerning  tributary 
aquifers.  In  this  paper  an  analytical  economic 
model  is  developed  that  focuses  primarily  on  the 
hydrologic  link  between  surface  water  and 
groundwater  as  it  relates  to  efficient  plans  for 
water  pumping  from  a  tributary  aquifer.  The  allo- 
cative  efficiency  of  competitive  markets  for  such 
water  is  then  examined.  When  maximum  water 
demand  is  less  than  or  equal  to  pumping  surface 
flows,  the  optimal  solution  generally  requires  that 
pumping  be  equal  to  maximum  demand  in  every 
time  period.  At  the  steady  state,  instantaneous 
river  effects  are  equal  to  pumping  net  river  flows 
are  positive,  and  a  positive  stock  of  water  remains 
in  the  aquifer.  This  corresponds  to  the  usual  hydro- 
logic  equilibria  imposed  on  engineering  models  of 
tributary  aquifers.  If  entitlements  to  water  are 
clearly  defined,  then  competitive  markets  will 
ensure  an  optimal  allocation  of  water.  However, 
with  many  small  water  users  it  is  possible,  and 
perhaps  even  likely,  that  river  effects  may  be  diffi- 
cult to  identify.  As  a  consequence  there  may  be  a 
role  for  a  central  authority  to  oversee  the  utiliza- 
tion of  water  and,  in  particular,  adopt  a  policy  in 
this  regard  to  ensure  that  river  effects  are  not 
ignored.  (Friedmann-PTT) 
W89-00978 


IN-SITU  METHOD  FOR  MONITORING  LAY- 
ERED HYDRAULIC  IMPEDANCE  DEVELOP- 
MENT DURING  ARTIFICIAL  RECHARGE 
WITH  TURBID  WATER, 

North  Dakota  State  Water  Commission,  Bismarck. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-01205 


NEW    DIRECTIONS    IN    NEBRASKA    WATER 
POLICY, 

Nebraska  Univ. -Lincoln.  Dept.  of  Agricultural  Ec- 
onomics. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


For  primary  bibliographic  entry  see  Field  6E. 
W89-01266 


RECURRING  STATE  JUDICIAL  TASK  OF 
CHOOSING  RULES  FOR  GROUNDWATER 
LAW:  HOW  OCCULT  STILL, 

Ohio  State  Univ.,  Columbus.  Coll.  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W 89-0 1268 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


TROPICAL  WETLANDS  AS  A  CARBON 
SOURCE, 

North   Carolina   Univ.   at   Wilmington.    Dept.   of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00118 


INHABITANTS'  LIFE  IN  THE  LOWLAND  OF 
THE  KISO,  NAGARA  AND  IBI  RIVERS,  (IN 
JAPANESE), 

Tokai  Univ.,  Hiratsuka  (Japan). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-00205 


URBAN  RUNOFF  SIMULATION  MODEL, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W  89-00301 


REDUCTION  OF  A  DOLLY  VARDEN  POPU- 
LATION AND  MACROBENTHOS  AFTER  RE- 
MOVAL OF  LOGGING  DEBRIS, 

Alaska  Dept.  of  Fish  and  Game,  Juneau. 

S.  T.  Elliott. 

Transactions  of  the  American   Fisheries  Society 

TAFSAI,  Vol.  115,  No.  3,  p  392-400,  May  1986.  3 

fig,  4  tab,  33  ref. 

Descriptors:  'Ecological  effects,  'Dolly  Varden, 
•Logging.  *Debris,  *Fish,  Population  dynamics, 
Biomass,  Macroinvertebrates,  Benthic  environ- 
ment. 

Logging  debris  resident  for  five  or  more  years  in 
small  streams  of  southeastern  Alaska  is  frequently 
removed  to  improve  salmonid  habitat.  This  prac- 
tice was  evaluated  for  its  effects  on  juvenile  anad- 
romous  Dolly  Varden  Salvelinus  malma  and  ma- 
crobenthos  populations  in  a  small  spring-fed  stream 
during  1973-1981.  Debris,  consisting  of  limbs,  nee- 
dles, and  fragmented  logs,  was  removed  by  hand 
from  the  entire  stream  in  July  1976.  The  surface 
area,  number,  and  size  of  pools  was  reduced  there- 
after, and  the  water  velocity  increased.  Macro- 
benthos  density  and  invertebrate  drift  decreased 
60-90%  immediately  after  debris  removal  but  re- 
turned to  pretreatment  levels  in  1977.  The  Dolly 
Varden  population  decreased  from  900  to  <  100 
fish  by  1978  and  then  fluctuated  sharply  between 
late  1978  and  1981.  After  1978,  Dolly  Varden 
averaged  27  mm  less  in  length  and  their  biomass 
decreased  from  12.5  to  3.9  g/sq  m.  Decrease  in  fish 
standing  crop  occurred  in  two  stages:  (1)  an  initial 
loss  of  larger  fish  due  to  reduced  habitat;  (2)  loss  of 
smaller  individuals  during  November  freshets 
thereafter.  This  study  indicates  that  removal  of  old 
logging  debris  does  not  improve  habitat  and  can 
result  in  smaller  rearing  populations.  Old  debris 
should  not  be  removed  unless  a  block  to  migrating 
adult  spawners  or  impairment  of  water  quality  can 
be  demonstrated.  (Author's  abstract) 
W89-00322 


RUNOFF  GENERATION  IN  A  PLOUGH- 
DRAINED  PEAT  BOG  IN  SOUTHERN  SCOT- 
LAND, 

Centro  de  Estudos  de  Pedologia,  Lisbon  (Portu- 
gal). 

J.  S.  David,  and  D.  C.  Ledger. 
Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 
p    187-199,   May   30,    1988.   7   fig,    1   tab,   22  ref. 


Descriptors:  'Drainage  ditches,  'Rainfall-runoff 
relationships,  'Drainage  effects,  'Surface-ground- 
water  relations,  'Agricultural  runoff,  'Peat  soils, 
'Runoff  plots,  Runoff  rates,  Scotland,  Reforesta- 
tion, Forestry. 

Runoff  plots  and  other  equipment  were  used  to 
study  runoff  generation  in  a  peat  bog  in  Scotland 
four  years  after  it  had  been  plough-drained  for 
afforestation.  In  generally  dry  periods  runoff  re- 
sponses were  dominated  by  flow  generated  by  rain 
falling  directly  onto  the  ditches.  Only  during  very 
wet  periods  was  the  source  of  runoff  less  important 
than  water  draining  into  the  ditches  from  the  strips 
on  either  side.  Flow  from  the  strips  to  the  ditches 
consisted  entirely  of  groundwater.  This  occurred 
at  a  very  low  rate  unless  the  water  table  was 
within  6-7  cm  of  the  surface;  then  it  could  become 
as  rapid  as  the  rate  at  which  rain  landed  on  the 
area.  The  results  emphasize  the  need  to  consider 
the  ditches  and  the  strips  between  them  separately 
when  seeking  an  understanding  of  runoff  genera- 
tions in  densely  plough-drained  peatland.  (Author's 
abstract) 
W89-O0345 


EFFECT  OF  LOGGING  AND  REGENERATION 
ON  GROUNDWATER,  STREAMFLOW  AND 
STREAM  SALINITY  IN  THE  SOUTHERN 
FOREST  OF  WESTERN  AUSTRALIA, 

Water  Authority  of  Western  Australia,  Perth. 
H.  Borg,  G.  L.  Stoneman,  and  C.  G.  Ward. 
Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 
p  253-270,   May   30,    1988.   6  fig,   3   tab,  27   ref. 

Descriptors:  'Logging,  'Clear-cutting,  'Reforesta- 
tion, 'Groundwater  level,  'Stream  discharge,  'Sa- 
linity, Water  table  fluctuations,  Catchment  areas, 
Surface-groundwater  relations,  Australia. 

In  the  late  1960s  the  Forests  Department  of  West- 
ern Australia  decided  to  change  its  logging  strate- 
gy in  the  southern  forest  from  light  selection  cut- 
ting to  heavy  selection  cutting  and  clear-felling. 
Four  small  catchments  (Crowea,  Poole,  Iffley  and 
Mooralup)  were  selected  in  1975  to  study  the 
effect  of  heavy  selection  cutting  and  clear-felling 
followed  by  regeneration  on  streamflow,  stream 
salinity  and  groundwater  levels.  The  catchments 
were  logged  between  November  1976  and  March 
1978.  Regeneration  began  within  eighteen  months 
after  the  completion  of  logging.  During  the  study 
(1976-1985)  the  annual  rainfall  in  the  region  was 
generally  below  the  long-term  mean.  This  prob- 
ably influenced  the  magnitude  and  duration  of  the 
hydrologic  response  to  logging  and  regeneration, 
but  not  the  general  trends.  Groundwater  levels 
rose  for  2-4  yr  after  logging  and  then  started  to  fall 
again.  They  can  be  expected  to  reach  the  values 
they  would  have  been  at  without  logging  within  15 
yr  after  the  beginning  of  regeneration.  In  the  rela- 
tively dry  Mooralup  catchment,  logging  had  little 
effect  on  the  groundwater  level.  As  a  result  of 
logging,  streamflow  increased  for  two  years  (1977 
and  1978)  and  then  gradually  declined  again  as  the 
vegetation  regenerated.  Streamflow  is  also  likely  to 
be  back  to  pre-logging  values  within  15  yr  after  the 
beginning  of  regeneration.  In  the  Mooralup  catch- 
ment, where  streamflow  volumes  are  naturally 
small,  this  may  have  happened  after  6  yr  of  regen- 
eration. Flow-weighted  mean  annual  stream  salini- 
ties rose  for  one-three  years  after  logging  but  have 
declined  since.  Even  at  their  highest  level  they 
remained  below  the  upper  limit  for  high-quality 
drinking  water.  Stream  salinities  are  likely  to 
return  to  the  level  they  would  be  at  without  log- 
ging at  the  same  time  as  streamflow  and  ground- 
water levels.  (Author's  abstract) 
W89-00350 


REPERCUSSIONS  OF  A  C02  DOUBLING  ON 
THE  WATER  CYCLE  AND  ON  THE  WATER 
BALANCE  -  A  CASE  STUDY  FOR  BELGIUM, 

Institut  Royal  Meteorologique  de  Belgique,  Brus- 
sels. Hydrology  Section. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-00355 


EFFECTS  OF  STREAM  CLEANING  ON  JUVE- 
NILE COHO  SALMON  AND  DOLLY  VARDEN 
IN  SOUTHEAST  ALASKA, 


Pacific  Northwest  Forest  and  Range  Experiment 
Station.  College,  AK.  Inst,  of  Northern  Forestry. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00374 


EFFECTS  OF  SEASON  AND  SUBSTRATE  ON 
AVAILABILITY  OF  DRIFT  FOR  FISH  IN  A 
SMALL  WARMWATER  STREAM, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 
Ecology,  Ethology  and  Evolution. 
For  primary  bibliographic  entry  see  Field  2H. 
W  89-00400 


EFFECTS  OF  DISTURBANCES  ALONG  HY- 
DROELECTRICAL  TRANSMISSION  CORRI- 
DORS THROUGH  PEATLANDS  IN  NORTH- 
ERN MANITOBA,  CANADA. 

Rannsoknastofnun      Landbunadarins,      Reykjavik 

(Iceland). 

B.  Magnusson,  and  J.  M.  Stewart. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.   19, 

No.  4,  p  470-478,  November  1987.  5  fig,  2  tab,  43 

ref. 

Descriptors:  'Ecology,  'Forests,  'Peatlands, 
'Vegetation  regrowth,  'Electric  power  lines, 
'Water  pollution  effects,  'Arctic  zone,  'Environ- 
mental effects,  Species  diversity,  Plant  growth, 
Soil  water,  Permafrost,  Erosion,  Chemical  proper- 
ties, Electric  power  industry,  Ecological  effects, 
Herbicides,  Vegetation. 

Understory  vegetation  and  soil  factors  were  stud- 
ied in  forested  peatlands  along  two  power  lines 
extending  between  50  and  56  degrees  N  in  Manito- 
ba, Canada.  At  16  sites,  comparisons  were  made 
between  the  cleared  right-of-ways  and  adjacent 
undisturbed  forest  communities.  The  primary 
sources  of  disturbances  in  the  right-of-ways  were 
(1)  initial  clearance  and  line  construction,  (2)  traf- 
fic, and  (3)  vegetation  management  with  herbi- 
cides. Vegetation  in  the  right-of-way  is  distin- 
guished by  altered  species  abundances  rather  than 
changes  in  floristic  composition.  The  right-of-way 
community  had  generally  lower  abundances  of 
Sphagnum  fuscum  and  ericoid  shrubs  and  a  signifi- 
cantly greater  extent  of  exposed  peat.  Polytrichum 
strictum  was  the  only  species  with  a  higher  abun- 
dance in  the  right-of-way.  Water  chemistry  indi- 
cated a  slight  enrichment  of  the  right-of-way  envi- 
ronment. The  thawing  of  permafrost  in  the  north- 
ern right-of-way  sites  and  subsequent  erosion  oc- 
curred only  in  areas  of  heavy  traffic.  Use  of  the 
tree/shrub  herbicide  picloram  in  the  right-of-way 
has  led  to  the  additional  and  ecologically  undesir- 
able disappearance  of  such  nontargeted  species  as 
Sphagnum  fuscum.  (Author's  abstract) 
W89-00436 


STREAM  CHEMISTRY  IN  THE  NEW  JERSEY 
PINELANDS:  THE  INFLUENCE  OF  PRECIPI- 
TATION AND  WATERSHED  DISTURBANCE, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W 89-007 16 


EVALUATING  PEAT-MINING  HYDROLOGY 
USING  DRAINMOD, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

K.  D.  Konyha,  K.  D  Robbins,  and  R.  W.  Skaggs. 
Journal   of  Irrigation   and   Drainage   Engineering 
(ASCE)  JIDEDH,  Vol.    114,  No.   3,  p  490-504, 
August  1988.  7  fig,  2  tab,  6  ref. 

Descriptors:  'Peat  bogs,  'Catchment  areas,  *Geo- 
hydrology,  'Wetlands,  'Rainfall-runoff  relation- 
ships, 'Mine  drainage,  'Simulation,  'Models  stud- 
ies, 'Land  use,  'Hydrologic  models,  'Land  recla- 
mation, Agricultural  hydrology,  Detention  reser- 
voirs, Computer  programs.  Peat,  Watersheds, 
Runoff,  Flood  peak,  Environmental  effects. 

A  process  that  used  the  field-scale  model  DRAIN- 
MOD  to  simulate  the  hydrologic  response  of  a 
watershed  to  peat  mining  is  presented.  An  eastern 
North  Carolina  watershed  has  been  proposed  as 
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the  site  of  a  peat  mining  project.  Within  the  water- 
shed are  several  distinct  soils,  land  uses,  and  drain- 
age characteristics.  Land  use,  drainage,  and  even 
soil  characteristics  change  as  peat  soil  is  mined  and 
reclaimed.  The  hydrologic  response  of  this  water- 
shed is  determined  for  each  year  of  the  proposed 
mining  project  by  combining  the  field  hydrology 
model  with  a  simple  reservoir  model,  a  spreadsheet 
program,  and  a  statistical  program.  Results  show 
that  peat  mining  alone  increases  the  annual  runoff 
volume  and  peak  outflow  rates.  However,  by 
mining  land  in  small  sections,  by  reclaiming  the 
land  for  agricultural  and  forest  uses,  and  by  install- 
ing water  retention  reservoirs,  the  annual  runoff 
and  peak  daily  flows  from  the  watershed  can  be 
reduced  to  the  magnitude  of  those  presently  occur- 
ring on  the  unmined  site.  (Author's  abstract) 
W89-00755 


NATURE  CONSERVATION  IN  THE  MORAY 
FIRTH, 

Nature   Conservancy   Council,   Edinburgh   (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00776 


OIL  POLLUTION  IN  THE  CROMARTY  FIRTH 
AND  INSHORE  MORAY  FIRTH, 

Nature   Conservancy   Council,   Edinburgh   (Scot- 
land). 
For  primary  bibliographic  entry  see  Field  5B. 

W89-00785 


ties.  For  roofs,  the  attenuation  averaged  36.8%  for 
1  minute  and  92.6%  for  5  minute  intensities.  Total 
rainfall  was  an  important  explanatory  variable  as 
was  the  slope  of  the  road.  There  was  evidence  that 
peak  coefficients  for  roads  are  greater  during  the 
summer.  (Author's  abstract) 
W89-00912 


ECOLOGY  OF  MACROALGAE  IN  THE  FIRTH 
OF  CLYDE, 

Liverpool  Univ.,  Port  Erin  (England).  Dept.  of 

Marine  Biology. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00815 


QUANTITY  OF  STORMWATER  RUNOFF 
FROM  TEN  STRETCHES  OF  ROAD,  A  CAR 
PARK  AND  EIGHT  ROOFS  IN  HERTFORD- 
SHIRE, ENGLAND  DURING  1983, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

G.  E.  Hollis,  and  J.  C.  Ovenden. 
Hydrological  Processes  HYPRE3,  Vol.  2,  No.  3,  p 
227-243,  July-September  1988.  1  fig,  15  tab,  3  ref. 
Natural    Environment    Research    Council    Grant 
GR3/4442. 

Descriptors:  *Rainfall-runoff  relationships, 
♦Runoff  volume,  *Storm  runoff,  "Urban  runoff. 
♦Runoff  coefficient,  "Urban  hydrology,  Surface 
runoff,  Roads,  Depression  storage,  Rainstorms, 
Buildings,  Paving. 

Rainfall  and  runoff  were  monitored  simultaneously 
for  one  year  from  a  residential  road,  a  car  park, 
nine  sections  of  road  draining  to  individual  gullies] 
two  house  roofs,  two  garage  roofs,  and  three  types 
of  factory  roof.  The  sites,  which  included  an  auto- 
matic weather  station,  were  in  Redbourn,  Hert- 
fordshire on  Flood  Studies  Report  Soil  Type  a. 
The  2906  quality  controlled  'station-storms'  repre- 
sented 193  rain  storms  and  involved  57.2%  of  the 
annual  rainfall.  1732  storms  were  of  <  1.4  mm  of 
rain,  while  77  had  >  10  mm.  The  runoff  averaged 
U.4%  for  roads  and  56.9%  for  roofs.  Percentage 
runoff  from  the  roads  was  cyclic  with  a  peak 
during  the  summer  months  but  there  was  a  marked 
variation  in  monthly  percentage  runoff  within  and 
between  sites.  Regression  analysis  to  explain  per- 
centage runoff  was  undertaken  with  various  sub- 
sets of  data  for  each  site,  roads,  and  roofs.  The 
variable  values  in  percentage  runoff  could  not  be 
explained  satisfactorily  with  statistical  methods. 
Only  eight  of  the  72  equations  explained  more  than 
57%  of  the  variance.  The  most  explanatory  varia- 
bles for  roads  were  short  term  rainfall  intensity  and 
rainfall  amount;  intensity  was  the  most  important 
Tor  roofs.  Depression  storage,  assessed  by  examin- 
ing rainfalls  that  did  and  did  not  produce  runoff, 
showed  a  diversity  of  monthly  values.  There  were 
no  relationships  between  depression  storage  and 
catchment  or  roof  slope.  Peak  runoff  from  the 
roads  showed  an  attenuation  of  12.8%  for  1  minute 
rainfall  intensities  and  24.2%  for  5  minute  intensi- 


ASSESSING  THE  INFLUENCE  OF  ENVIRON- 
MENTAL PARAMETERS  ON  THE  HYDROLO- 
GICAL CYCLE, 

General  Hydrological  Station  of  Anhui  Province 

(China). 

For  primary  bibliographic  entry  see  Field  2A. 

W89-00916 


REGULATED  RIVERS  IN  THE  UNITED  KING- 
DOM, 

Loughborough   Univ.   of  Technology   (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-00948 


CALIFORNIA   TAHOE   CONSERVANCY:    AP- 
PLYING THE  PRINCIPLES, 

California  Tahoe  Conservancy,  Lake  Tahoe. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-01068 


EFFECTS  OF  LEACHING  AND  WHOLE-TREE 
HARVESTING  ON  CATION  BUDGETS  OF 
SEVERAL  FORESTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

D.  W.  Johnson,  J.  M.  Kelly,  W.  T.  Swank,  D.  W. 
Cole,  and  H.  Van  Miegroet. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  3,  p  418-424,  July-September  1988.  4  fig,  2 
tab,  26  ref.  EPA  Interagency  Agreement 
79DX0533,  Electric  Power  Research  Institute  RP 
1813-1,  and  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  *Forest  hydrology,  *Soil  water,  *Soil 
chemistry,  *Forest  soils,  "Leaching,  "Acid  rain, 
Whole-tree  harvesting,  Cations,  Calcium,  Bicar- 
bonates,  Anions,  Sulfates,  Soil  types. 

The  effects  of  acid  deposition,  natural  leaching, 
and  harvesting  on  base-cation  export  from  forests 
in  Maine,  Tennessee,  South  Carolina,  North  Caro- 
lina, and  Washington  were  compared.  Based  on 
previous  literature,  it  was  hypothesized  that  base- 
cation  export  via  whole-tree  harvesting  (WTH) 
would  be  nearly  independent  of  soil  exchangeable 
base-cation  supplies  and  that  base-cation  export  via 
leaching  would  be  strongly  dependent  on  the  ex- 
changeable cation  supplies  as  well  as  the  input, 
production,  and  mobility  of  anions.  This  hypothe- 
sis was  supported  by  the  data:  mixed  deciduous 
sites  in  Tennessee  had  among  the  highest  base- 
cation  (principally  calcium)  exports  via  WTH,  yet 
the  lowest  soil  exchangeable  supplies,  whereas  the 
Washington  sites  had  by  far  the  highest  base  cation 
leaching  (due  to  very  high  levels  of  naturally- 
produced  bicarbonate)  and  soil  exchangeable  sup- 
plies, yet  only  relatively  moderate  base-cation  ex- 
ports via  WTH.  Sulfate  was  either  the  dominant  or 
a  major  anion  in  soil  solutions  from  the  eastern 
sites,  suggesting  that  atmospheric  deposition  was  a 
major  factor  in  soil  leaching  from  these  sites,  but 
total  leaching  rates  from  these  sites  were  much 
lower  than  at  the  Washington  sites.  Indeed,  some 
of  the  eastern  sites  showed  a  net  annual  accumula- 
tion of  one  or  more  base  cations  from  atmospheric 
deposition.  Some  of  the  southeastern  sites  with 
Ultisols  showed  the  expected  net  retention  of  sul- 
fate, but  the  sites  in  the  Tennessee  Valley  near  Oak 
Ridge  showed  surprisingly  little  ecosystem  sulfate 
retention,  perhaps  due  to  lower  soil  sulfate  adsorp- 
tion in  these  soils  than  in  other  Ultisols.  (Author's 
abstract) 
W89-01166 


4D.  Watershed  Protection 


GREAT  LAKES  SHORE  EROSION, 

Citadel,  Charleston,  SC. 


Watershed  Protection — Group  4D 

M.  H.  Wysockey. 

Journal  of  Environmental  Sciences  JEVSAG,  Vol 

31,  No.  3,  p  19-25.  May/June  1988.  7  fig,  1  tab,  56 

ref. 

Descriptors:  "Shore  protection.  "Erosion,  "Lakes, 
"Great  Lakes.  "Lake  shores,  "Beach  erosion, 
"Water  level  fluctuations,  Water  level.  Hydrologic 
budget.  Lake  basins,  Storm  surges,  Wave  action, 
Accelerated  erosion,  Coastal  zone  management, 
Diversion,  Diversion  losses,  Sea  walls,  Bulkheads, 
Breakwaters.  Groins,  Replenishment,  Building 
codes,  Sea  level. 

Because  the  Great  Lakes  have  a  large  surface  area, 
lake  levels  rise  and  fall  slowly.  There  are  three 
basic  types  of  fluctuation:  annual,  seasonal,  and 
daily.  Annual  and  seasonal  changes  result  from 
imbalances  between  inflow  and  outflow  of  Great 
Lakes  basin  water.  Significant  daily  changes  result 
from  a  combination  of  storm  winds  and  atmospher- 
ic pressure.  Wave  action  and  currents  are  the  pri- 
mary shapers  of  coastal  landforms.  Over  the  last 
few  years,  water  levels  in  the  Great  Lakes  have 
been  at  or  above  historic  record  levels;  the  high 
water  has  accelerated  natural  erosion  processes  to 
alarming  rates.  Three  fundamental  solution  strate- 
gies are  being  pursued-lake  level  reductions  by 
diversion  of  water  out  of  the  system,  shore  stabili- 
zation measures,  and  legal  building  restrictions. 
The  effectiveness  of  diversion  changes  in  lowering 
lake  levels  is  questionable.  Estimates  vary,  but 
almost  all  amount  to  under  1  in./yr  (2.54  cm/yr); 
next  to  natural  fluctuations  of  up  to  8  ft  (2.4  m) 
these  changes  appear  relatively  insignificant.  The 
four  most  prevalent  shoreline  protection  measures 
are:  shore  armoring,  breakwaters,  groins,  and 
beach  nourishment.  The  least  desirable  shoreline 
protective  device  is  the  traditional  shore  armor- 
revetments,  seawalls,  and  bulkheads.  Poorly-de- 
signed armor  structures,  especially  seawalls,  are 
extremely  destructive  and,  unfortunately,  not  un- 
common. A  breakwater  is  similar  to  a  seawall  yet 
located  some  distance  offshore;  they  are  difficult  to 
design  due  to  ever-changing  coastal  processes. 
Groins  are  a  complex  protection  approach  because 
of  two  troublesome  side  effects-they  pull  sand  out 
of  the  littoral  system  and  can  create  a  scouring 
effect  on  their  downdrift  sides.  Sand  replenishment 
is  a  preferred  approach  because  it  provides  a  favor- 
ite defense  mechanism,  a  beach.  At  present,  the 
most  popular  idea  is  that  erosion  is  a  natural, 
unavoidable  phenomenon,  and  that  we  would  be 
better  off  getting  out  of  its  way.  The  strategy  has 
two  basic  forms:  keeping  construction  away  with 
'set-back  requirements'  and  moving  existing  struc- 
tures back  from  the  shore.  The  handling  of  today's 
problems  with  high  lake  levels  may  have  an  impact 
on  how  we  will  handle  the  problem  of  rising  sea 
levels;  although  lake  levels  change  slowly,  they 
move  faster  than  sea  levels  thereby  expediting  re- 
search. (Shidler-PTT) 
W89-00133 


MARSH  MANAGEMENT  PLANS  IN  PRAC- 
TICE: DO  THEY  WORK  IN  COASTAL  LOUISI- 
ANA, USA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-01060 


COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01072 


NEW    DIRECTIONS    IN    NEBRASKA    WATER 
POLICY, 

Nebraska  Univ. -Lincoln.  Dept.  of  Agricultural  Ec- 
onomics. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01266 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


'■'•■■'., 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


FRESHWATER  MOLLUSKS  AS  INDICATORS 
OF    TROPHIC    CONDITIONS    IN    COASTAL 
LAKES  OF  SOUTHERN  BRAZIL  (MOLUSCOS 
DULCEAQUICOLAS     COMO     INDICADORES 
DE    CONDICOES    TROFICAS    EM    LAGOAS 
COSTEIRAS  DO  SUL  DO  BRASIL), 
Universitaet  des  Saarlandes,  Saarbruecken  (Germa- 
ny, F.R.).  Inst,  fuer  Biogeographie. 
R.  M.  Lanzer,  and  A.  E.  Schafer. 
Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  47, 
No.  1/2,  p  47-56,  February/May  1987.  5  fig,  2  tab, 
40  ref.  English  summary. 

Descriptors:  *Lakes,  *Mollusks,  'Trophic  level, 
*Eutrophication,  *Eutrophic  lakes,  *Bioindicators, 
Aquatic  habitats.  Lake  classification,  Water  depth, 
Transparency,  Phosphorus,  Chemical  oxygen 
demand,  Tropical  regions,  Brazil,  Limnology. 

The  lakes  located  in  the  southern  coastal  lowlands 
of  Brazil  are  classified  into  6  types  under  the 
following  parameters:  maximal  depth,  transparen- 
cy, total  phosphorus  and  chemical  oxygen  demand. 
The  analysis  of  the  distribution  of  6  mollusk  spe- 
cies, and  their  preferences  in  relation  to  chemical, 
physical,  and  spatial  conditions  of  their  habitat, 
indicates  that,  on  the  basis  of  the  material  available, 
Gundlachia  sp.,  Gundlachia  concentrica  and 
Eupera  klappenbachi  can  be  considered  as  indica- 
tors of  eutrophic  conditions  in  the  nearshore  areas. 
E.  klappenbachi  seems  to  be  the  best  indicator. 
(Author's  abstract) 
W  89-00008 


TRACE  ELEMENT  CONTENT  IN  DRINKING 
WATER  OF  NASOPHARYNGEAL  CARCINO- 
MA PATIENTS, 

Hunan  Medical  Coll.,  Changsha  (China).  Dept.  of 

Environmental  Medicine. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-O0O48 


CONTINUOUS-FLOW  SYSTEM  FOR  THE  DE- 
TERMINATION OF  COBALT  IN  SEA  AND 
RIVER  WATER:  IN-LINE  PRECONCENTRA- 
TION/SEPARATION  COUPLED  WITH  CATA- 
LYTIC DETERMINATION, 

Yamanashi  Univ.,  Kofu  (Japan).  Dept.  of  Chemis- 
try. 

T.  Yamane,  and  K.  Watanabe. 
Analytica  Chimica  Acta,  Vol.  207,  No.  1/2,  p  33 1  - 
336,  April  15,  1988.  1  fig,  1  tab,  18  ref. 

Descriptors:  "Cobalt,  "Trace  metals,  "Separation 
techniques,  "Chemical  analysis,  Resins,  Detection 
limits,  Continuous  flow.  Water  analysis,  Seawater, 
Riparian  waters. 

Cobalt  is  preconcentrated  on  a  column  packed 
with  silica-immobili/.ed  8-quinolinol  and  separated 
in  a  second  column  packed  with  a  strongly  acidic 
cation-exchange  resin.  The  catalytic  action  of 
cobalt  ions  on  the  hydrogen  peroxide  oxidation  of 
protocatechuic  acid  is  used  in  the  determination. 
The  detection  limit  is  0.005  ng/L.  The  recom- 
mended procedure  was  applied  to  coastal  sea 
water  and  surface  river  water.  Results  obtained  are 
in  good  agreement  with  standards.  (Author's  ab- 
stract) 
W89-0OO63 


USF  OF  MIRES  IN  MONITORING  THE  AT- 
MOSPHERIC DEPOSITION  OF  HEAVY 
METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 

W  A.  Glooschenko,  L.  Holloway,  and  N.  Arafat. 
Aquatic  Botany  AQBODS,  Vol   25,  No.  2,  p  179- 
190,  September  1986.  7  fig,  2  tab,  31  ref. 

Descriptors:  "Pollutant  identification,  "Air  pollu- 
tion,   "Heavy    metals,    "Wetlands,    "Monitoring, 


"Fallout,  Bogs,  Fate  of  pollutants.  Aquatic  plants, 
Mosses,  Peat.  Cores,  Canada,  Chemistry  of  precipi- 
tation. Iron,  Copper,  Lead,  Zinc,  Water  pollution 
sources. 

Bogs  are  ombrotrophic  mire  ecosystems  receiving 
all  chemical  inputs  from  atmospheric  deposition. 
Thus  living  vegetation  in  bogs  such  as  Sphagnum 
moss  and  peat  derived  from  the  vegetation  can  be 
analyzed  for  metals  in  order  to  monitor  atmospher- 
ic deposition.  This  can  be  done  relative  to  a  point 
source  such  as  a  smelter  or  for  determining  region- 
al differences.  A  study  was  made  in  the  area  of  the 
copper  smelter  at  Rouyn-Noranda,  Quebec  in 
terms  of  atmospheric  deposition.  The  moss  Sphag- 
num fuscum  was  collected  from  10  bogs  within  a 
70-km  radius  of  the  smelter.  The  samples  were 
analyzed  for  Fe,  Cu,  Pb,  and  Zn.  The  concentra- 
tion of  elements  Cu,  Pb,  and  Zn  were  high  near  the 
smelter  and  decreased  exponentially  to  approxi- 
mately 50  km,  where  they  reached  background 
levels.  This  indicates  the  zone  of  influence  of  the 
smelter  in  terms  of  atmospheric  deposition.  In  the 
second  part  of  the  study,  peat  cores  were  collected 
from  bogs  located  at  Barrington,  Nova  Scotia; 
Sept  lies,  Quebec;  Luther,  Ontario;  and  a  remote 
site  in  the  James  Bay  lowland  near  Moosonee, 
Ontario.  Metals  (Fe,  Cu,  Pb,  and  Zn)  were  ana- 
lyzed at  3-cm  intervals  down  to  a  depth  of  1  m.  In 
general,  surface  enrichment  of  Fe,  Cu,  Pb,  and  Zn 
was  noted  with  minimal  enrichment  at  the  James 
Bay  site.  (Author's  abstract) 
W89-00123 


USE  OF  PLANT  MICRO-NUTRIENT  AND 
CHLOROPHYLL  RECORDS  AS  INDICES  OF 
EUTROPHICATION  IN  INSHORE  WATERS, 

University  Coll.  of  North  Wales,   Menai  Bridge. 

Marine  Science  Labs. 

C.  P.  Spencer. 

Netherlands  Journal   of  Sea  Research  NJSRBA, 

Vol.  19,  No.  3/4,  p  269-275,  December  1985.  5  fig, 

2  tab,  17  ref. 

Descriptors:  "Chlorophyll,  "Eutrophication,  *Mi- 
cronutrients,  "Hydrographs,  "Phytoplankton, 
Bays,  Liverpool  Bay,  England,  Advection,  Bioin- 
dicators. 

The  records  for  14  years  of  plant  micronutrient 
concentrations  and  the  quantities  of  chlorophyll  in 
Liverpool  Bay  are  reviewed.  The  complicated  and 
varied  hydrographical  regimes  which  characterize 
the  area  preclude  the  use  of  micronutrients  as 
precise  indicators  of  the  extent  of  enrichment  of 
the  water.  However,  there  is  evidence  that  the  area 
can  sometimes  support  standing  crops  of  phyto- 
plankton. Advective  dispersal  processes  and  vari- 
ations in  their  intensity  are  probably  particularly 
important  in  controlling  the  magnitude  of  these 
crops  of  phytoplankton.  It  is  suggested  that  the 
adequate  long  term  records  of  the  frequency  and 
duration  of  such  blooms  are  likely  to  be  a  more 
useful  indication  of  eutrophication  of  the  area  and 
of  any  long  term  trends  which  might  occur  than 
are  the  hydrochemical  data.  (Author's  abstract) 
W89-00160 


DETECTION  AND  ENUMERATION  OF  AC- 
TINOMYCETES  IN  THE  AUSTRIAN  PART  OF 
THE  DANUBE  BY  MEANS  OF  SELECTIVE 
MEMBRANE  FILTRATION  METHODS  TO- 
GETHER WITH  SOME  OTHER  BACTERIO- 
LOGICAL PARAMETERS  (NACHWEIS  UND 
VORKOMMEN  VON  ACTINOMYCETEN  IN 
DER  OSTERREICHISCHEN  DONAU  MOTELS 
SELEKTIVER  MEMBRANFILTERVERFAH- 
REN,  ZUSAMMEN  MIT  EINIGEN  ANDEREN 
BAKTERIOLOGISCHEN  PARAMETERN), 
Bundesanstalt  fuer  Wasserguete,  Vienna  (Austria). 
G.  D.  Kasimir. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  68,  No.  3/4,  p  479-488,  May  1987.  2  fig,  2  tab, 
26  ref.  English  summary. 

Descriptors:  "Danube  River,  "Bacterial  analysis, 
"Water  quality,  Aerobic  bacteria,  Actinomyces, 
Saprophytic  bacteria,  Coliforms,  Streptococci, 
Wastewater,  Population  density,  Water  level, 
Water  sampling,  Danube  River,  Chitin,  Floods, 
Austria. 


A  method  by  which  substrate  mycelia  of  actinomy- 
cetes  in  chitin  agar  are  counted  proved  to  be 
superior  to  other  methods  for  the  enumeration  of 
actinomycetes  in  surface  waters  in  which  they 
occur  in  relatively  small  numbers.  The  method 
uses  the  ability  of  actinomycetes  to  grow  through 
membrane  filters.  As  chitin,  the  sole  source  of 
nitrogen  and  carbon  in  this  medium,  is  not  water 
soluble,  other  bacteria  growing  on  the  upper  side 
of  the  membrane  filter  are  not  able  to  use  it  and 
thus  are  restricted  in  their  growth.  Before  count- 
ing, these  bacteria  are  removed  with  the  filter.  The 
examination  of  Danube  water  samples  showed  a 
marked  dependence  of  the  actinomycete  popula- 
tion density  on  the  water  level,  thus  documenting 
their  terrestrial  origin.  A  similar  behavior  is  shown 
by  the  aerobic  spore  formers  which  are  also  wash- 
in  forms.  In  contrast  to  the  above  groups  of  bacte- 
ria, bacteria  which  are  of  wastewater  origin  (sapro- 
phytes, fecal  coliforms,  fecal  streptococci)  show  a 
more  complex  dependence  on  the  water  level. 
High  water  dilutes  the  waste-water  inflow;  on  the 
other  hand,  the  number  of  these  bacteria,  which 
may  have  a  long  survival  time,  is  increased  by  the 
disturbance  of  the  sediment  in  the  case  of  high 
water.  The  bacteriological  quality  of  the  Danube 
water  varies  considerably  depending  on  the  hydro- 
logical  changes.  The  importance  of  a  high  sam- 
pling frequency  is  therefore  emphasized,  especially 
when  river  systems  are  to  be  examined.  (Author's 
abstract) 
W89-00174 


BROMOTHYMOL-BLUE  TEST:  A  SIMPLE 
ALGAL  BIOASSAY  AND  ITS  USE  FOR  HERBI- 
CIDE SCREENING, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Biotechnologie. 
B.  Lusse,  D.  Schroder,  and  C.  J.  Soeder. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  73,  No.  1,  p  147-152,  April  1986.  2  tab,  12  ref. 

Descriptors:  "Bioassays,  "Herbicides,  "Toxicity, 
"Algae,  Chlorella,  Scenedesmus,  Diquat,  Paraquat, 
Quaternary  ammonium  compounds,  Hydrogen  ion 
concentration,  Bromothymol-blue  test. 

The  simple  bioassay  described  relies  on  the  color 
change  of  the  pH-indicator,  bromothymol-blue, 
due  to  photosynthetic  C02  consumption  in  closed 
small  bottles.  The  test  requires  very  little  labor, 
equipment  and  space.  Incubation  time  may  vary 
between  a  few  hours  and  24  h  or  more.  The  test 
was  applied  to  estimate  the  tolerance  thresholds  of 
the  green  algae,  Chlorella  emersonii  and  Scenedes- 
mus obliquus,  for  quaternary  ammonium  herbi- 
cides. (Author's  abstract) 
W89-00192 


COULD  BENTHIC  ALGAE  BE  USED  AS 
WATER  QUALITY  INDICATORS  (KONNEN 
BENTHISCHE  ALGEN  ZUR  WASSERGUTE- 
BESTIMMUNG  HERANGEZOGEN  WERDEN), 

Oesterreichische    Akademie    der    Wissenschaften, 

Vienna.  Biologische  Station. 

E.  Kann. 

Archiv  fuer  Hydrobiologie.  Supplement  AHBSA8, 

Vol.  73,  No.  3,  p  405-423,  December  1986.  59  ref. 

English  summary. 

Descriptors:  "Water  pollution,  "Water  quality, 
"Algae,  "Bioindicators,  Lakes,  Rivers,  Germany, 
Alpine  regions. 

After  introductory  general  remarks  on  different 
kinds  of  pollution,  on  ecological  factors,  on  the 
ecological  valence  of  algae  and  the  significance  of 
their  quantities,  observations  of  the  influence  of 
different  pollutants  on  the  benthic  algal  flora  in 
Alpine  and  Northern  German  lakes  and  rivers  are 
described.  These  changes  consist  of  quantitative 
changes  of  certain  algae,  especially  an  increase  of 
chlorophytes.  In  certain  cases,  Sphaerotilus  gave 
an  indication  of  heavy  pollution;  in  other  cases 
(two  Alpine  lakes),  the  disappearance  or  marked 
decrease  of  some  Cyanophytes  was  seen.  There  is 
no  single  algae  species  which  can  be  used  as  an 
indicator  organism  for  a  particular  kind  of  pollu- 
tion with  certainty  but  this  does  not  hold  true  for 
the  sewage  bacterium,  Sphaerotilus.   (Sand-PTT) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


W89-00194 


CATALYTIC  DETERMINATION  OF  COPPER 
IN  NATURAL  WATER  AT  MICROGRAM/L 
LEVEL  BY  FLOW  INJECTION  ANALYSIS,  (IN 
CHINESE), 

Yellow    Sea    Fisheries    Research    Inst.,    Qingdao 

(China). 

For  primary  bibliographic  entry  see  Field  7B. 

W  89-00201 


DETERMINATION  OF  NAPHTHENIC  ACIDS 
IN  CALIFORNIA  CRUDES  AND  REFINERY 
WASTEWATERS  BY  FLUORIDE  ION  CHEMI- 
CAL IONIZATION  MASS  SPECTROMETRY, 

Shell  Development  Co.,  Houston,  TX. 

I.  Dzidic,  A.  C.  Somerville,  J.  C.  Raia,  and  H.  V. 

Hart. 

Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  13, 

p   1318-1323,  July   1,   1988.  9  fig,  4  tab,   16  ref. 

Descriptors:  "Oil,  'Industrial  wastewater,  'Organ- 
ic acids,  *Water  analysis,  'Chemical  analysis,  Mass 
spectrometry,  Naphthenic  acids,  California. 

A  method  based  on  negative  ion  chemical  ioniza- 
tion mass  spectrometry  using  fluoride  ions  pro- 
duced from  NF3  reagent  gas  was  applied  to  the 
analysis  of  naphthenic  acids  in  California  crude  oils 
and  refinery  wastewaters.  Since  complex  mixtures 
of  naphthenic  acids  cannot  be  separated  into  indi- 
vidual components,  only  the  determination  of  rela- 
tive distribution  of  acids  classified  by  the  hydrogen 
deficiency  was  possible.  The  identities  and  relative 
distribution  of  paraffinic  and  mono-,  di-,  tri-,  and 
higher  polycyclic  acids  were  obtained  from  the 
intensities  of  the  carboxylate  ions.  (Author's  ab- 
stract) 
W89-00209 


INSTRUMENTATION  FOR  7-DAY  CONTINU- 
OUS CYCLE  MONITORING  OF  METALS 
WITH  AUTOMATED  ON-LINE  SAMPLE 
PREPARATION,  HIGH-PERFORMANCE 

LIQUID   CHROMATOGRAPHY,    AND    ELEC- 
TROCHEMICAL DETECTION, 
Deakin    Univ.,    Melbourne    (Australia).    Div.    of 
Chemical  and  Physical  Sciences. 
A.  M.  Bond,  W.  N.  C.  Garrard,  1.  D.  Heritage,  T. 
P.  Majewski,  and  G.  G.  Wallace. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  13, 
p  1357-1360,  July  1,  1988.  3  fig,  20  ref. 

Descriptors:  'Monitoring,  'Wastewater  treatment, 
'Chromatography,  'High  performance  liquid 
chromatography,  'Heavy  metals,  'Industrial 
wastewater,  'Chemical  analysis,  'Water  analysis, 
Automation,  Metals. 

The  design  of  a  new  completely  automatic  high- 
performance  liquid  chromatography  system  with 
electrochemical  detection  for  on-line  monitoring  is 
described.  The  system  can  operate  continuously 
for  7  days  without  maintenance.  All  procedures 
are  completely  automated  including  sampling  from 
the  industrial  effluent.  This  has  required  the  devel- 
opment of  a  newly  designed,  low-pressure  mixing 
system,  a  string  bead  reactor  coil  to  ensure  com- 
plete mixing,  a  bubble  chamber  to  remove  bubbles 
formed  during  the  mixing  procedure,  and  automat- 
ic injection  of  metal  complexes.  The  ex  situ 
method  of  complex  formation  has  been  implement- 
ed in  an  automated  version.  A  heating  unit  is 
provided  as  an  option  to  increase  the  rate  of  forma- 
tion of  electroactive  metal  complexes  when  reac- 
tion rates  are  slow  at  ambient  temperatures.  The 
potentiostat  and  electrochemical  cell  have  been 
integrated  into  a  single  unit  in  a  Faraday  cage  to 
reduce  noise  and  provide  lower  detection  limits. 
The  flow  rate  has  been  decreased  to  well  below  1 
ml/min  to  provide  substantial  savings  of  expensive 
and  toxic  organic  solvent.  Microbore  chromatog- 
raphy has  been  introduced  so  that  high  resolution 
is  retained  at  the  low  now  rates.  (Sand-PTT) 
W89-00210 


INDICATORY  ROLE  OF  SOME  INVERTE- 
BRATES FOR  QUALITY  OF  WATER  IN  THE 
VISTULA  RIVER  AND  IN  SUBSEQUENT 
STAGES  OF  ITS  TREATMENT, 


Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 

logii. 

H.  Sztrantowicz,  and  M.  Kaniewska-Prus. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

32,  No.  1,  p  71-95,  1985.  13  fig,  34  ref. 

Descriptors:  'Poland,  'Vistula  River,  'Water 
treatment,  'Invertebrates.  'Water  quality,  'Bioin- 
dicators,  Daphnia,  Microorganisms,  Microbiologi- 
cal studies,  Water  chemistry,  Reproduction,  Sea- 
sonal variation,  Population  dynamics,  Physical 
properties,  Pollution  load,  Rivers,  Protozoa, 
Aquatic  habitats,  Aquatic  plants,  Aquatic  animals. 

Vistula  River  water  is  treated  for  municipal  use  by 
the  city  of  Warsaw.  The  processes  of  mortality, 
adaptation,  and  reproduction  were  traced  in  Para- 
mecium aurelia,  P.  caudatum,  and  Daphnia  magna, 
along  with  the  physical  and  chemical  properties  of 
the  water  in  which  they  live,  both  in  the  river  and 
before  and  after  treatment  at  the  water-treatment 
facility.  In  the  case  of  Protozoa,  growth  param- 
eters of  the  population  (growth  rate,  generation 
time)  were  examined  for  the  effects  of  changes  in 
water  chemical  properties.  It  was  shown  that  there 
is  a  correlation  between  water  quality  as  calculated 
by  the  method  of  averaged  discriminants,  and  the 
mortality  of  test  animals.  Seasonal  and  annual 
changes  in  mortality  of  Daphnia  magna  were  also 
ascertained.  The  most  advantageous  environment 
for  the  development  of  protozoan  populations  was 
water  from  the  Vistula  or  from  the  sedimentation 
reservoir  at  the  treatment  plant  (pre-treatment), 
and  for  D.  magna  was  water  from  the  'CQ'  con- 
tainer at  the  plant  (post-treatment).  It  was  found 
that  the  studied  organisms  are  good  bioindicators 
for  aquatic  environments  with  a  high  degree  of 
chemical  pollution.  (Alexander-PTT) 
W89-00236 


IMPACT  OF  MANGANESE  INTOXICATION 
ON  THE  BLOOD  PYRUVIC  ACID  OF  A 
FRESHWATER  TROPICAL  PERCH  COLISA 
FASCIATUS, 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 

K.  Nath,  and  N.  Kumar. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

34,  No.  3,  p  347-351,  1987.  1  tab,  26  ref. 

Descriptors:  'Manganese,  'Pyruvic  acids,  'Toxici- 
ty, Blood  analysis,  'Water  pollution  effects,  'Bio- 
assay,  'Toxicity,  'Heavy  metals,  'Bioindicators, 
'Sublethal  effects,  Population  exposure,  Mathe- 
matical equations,  Metabolites,  Fish  physiology, 
Fish,  Perch. 

The  effect  of  a  sublethal  concentration  (2584  ppm) 
manganese  on  the  blood  pyruvate  of  Colisa  fascia- 
tus  was  investigated  from  3  to  96  h.  Blood  pyruvic 
acid  level  of  the  fish  subjected  to  manganese  exhib- 
ited an  insignificant  decrease  up  to  12  h;  at  24  h  an 
insignificant  elevation  was  apparent.  From  48  h 
onwards  a  statistically  significant  elevation  was 
recorded  that  attained  its  peak  at  96  h.  Measure- 
ment of  carbohydrate  metabolites  may  prove  a 
rapid,  simple,  and  promising  means  of  assessing 
toxicity  of  heavy  metals  and  other  pollutants  to 
fish.  (Author's  abstract) 
W89-00263 


ISOTOPE  RATIO  MEASUREMENTS  OF  MO, 

V,  TI,  AND  ZR  AND  THE  DETERMINATION 

OF  THESE  ELEMENTS  IN  WATER  SAMPLES 

WITH  A  THERMAL  IONIZATION  QUADRU- 

POLE   MASS   SPECTROMETER   (ISOTOPEN- 

VERHALTNISMESSUNG  VON  MO,  V,  TI  AND 

ZR  SOWIE  DEREN  KONZENTRATIONSBES- 

TIMMUNG  IN  WASSERN  MIT  EINEM  THER- 

MIONEN-QUADRUPOL- 

MASSENSPEKTROMETER), 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

M.  Koppe,  and  K.  G.  Heumann. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  331,  No.  2,  p  1 18-122.  June  1988.  2 

fig,  4  tab,  33  ref.  English  summary. 

Descriptors:  'Mass  spectrometry,  'Water  analysis, 
'Trace  metals,  'Analytical  methods,  'Measuring 
instruments,  'Pollutant  identification,  Tempera- 
ture, Performance  evaluation,  Heavy  metals.  Mo- 


lybdenum,  Vanadium,  Titanium,   Zirconium,   Iso- 
tope studies.  Detection  limits.  Ions,  Metals. 

Negative  Mo03(-)  and  positive  V(  +  ),  Ti(  4  ).  and 
Zr(  +  )  thermal  ions  are  produced  in  a  double- 
filament  ion  source  to  determine  the  isotope  ratios 
of  these  elements  in  a  quadrupole  mass  spectrome- 
ter. The  average  relative  standard  deviation  for  all 
isotope  ratio  measurements  is  0.5%.  The  ratio 
Me(  4-  )/MeO(  4- )  (Me  =  V,  Ti,  Zr)  depends  on  the 
temperature  of  the  ionization  filament.  A  linear 
plot  is  obtained  for  log  (Me(  4-  )/MeO(  +  ))  versus 
1/T  with  increasing  Me(  4- )/MeO(  4- )  ratios  for 
higher  temperatures  using  a  single  and  a  double- 
filament  arrangement.  An  analytical  procedure  was 
developed  that  allows  the  simultaneous  measure- 
ment of  Mo  and  V,  and  of  Ti  and  Zr  as  well  from 
one  filament  by  a  stepwise  variation  of  the  filament 
temperatures.  Mo,  V,  Ti,  and  Zr  traces  in  the  ng/g 
and  pg/g  level  of  different  water  samples  could  be 
analyzed  with  isotope  dilution  mass  spectrometry 
using  enriched  isotopes  of  97Mo,  50V,  47Ti,  and 
91Zr.  The  precision  lies  usually  in  the  range  of  1  to 
6%  and  the  detection  limits  are  0.002  ng/g  for  Mo, 
0.02  ng/g  for  V,  0.05  ng/g  for  Ti,  and  0.01  ng/g 
for  Zr  using  sample  amounts  of  250  g.  (See  also 
W89-0O268)  (Author's  abstract) 
W89-00267 


CHROMIUM    TRACE    DETERMINATION    IN 

INORGANIC,     ORGANIC     AND     AQUEOUS 

SAMPLES  WITH  ISOTOPE  DILUTION  MASS 

SPECTROMETRY    (CHROMSPURENBESTIM- 

MUNGEN  IN  ANORGANISCHEN,  ORGANIS- 

CHEN  UND  WABRIGEN  PROBEN  MIT  DER 

MASSENSPEKTROMETRISCHEN  ISOTOPEN- 

VERDUNNUNGSANALYSE), 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

A.  Gotz,  and  K.  G.  Heumann. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU.  Vol.  331,  No.  2,  p  123-128,  June  1988.  1 

fig,  4  tab,  34  ref  English  summary. 

Descriptors:  'Chromium,  'Analytical  methods, 
'Mass  spectrometry,  'Measuring  instruments, 
'Pollutant  identification,  'Sampling  devices, 
'Spectrophotometry,  'Spectroscopy,  Chromatog- 
raphy, Heavy  metals.  Isotope  studies,  Humic  acids, 
Performance  evaluation,  Tissue  analysis,  Sedi- 
ments, Sludge,  Soil  properties,  Detection  limits, 
Ions,  Metals. 

It  is  shown  that  chromium  traces  in  different  inor- 
ganic, organic  and  aqueous  samples  can  be  deter- 
mined over  a  wide  concentration  range  with  iso- 
tope dilution  mass  spectrometry.  Electrolytic  or 
chromatographic  isolation  steps  are  added  to  a 
system  of  sample  preparation  units  for  oligo-ele- 
ment  determinations  to  analyze  chromium  and 
other  heavy  metals.  The  isotope  ratio  52Cr/53Cr  is 
measured  in  a  thermal  quadrupole  mass  spectrome- 
ter using  a  single-filament  ion  source  with  addi- 
tions of  silica  gel  and  boric  acid.  In  water  samples 
containing  humic  substances,  chromium  concentra- 
tions of  a  few  ng/g  and  less  can  be  determined 
with  relative  standard  deviations  of  about  1%  and 
better.  A  differentiation  is  possible  into  the  total 
chromium  content  and  into  chromium  species  that 
carry  out  isotope  exchange  reactions  and  those 
that  are  inert  for  an  isotope  exchange  reaction.  The 
chromium  concentrations  of  four  standard  refer- 
ence materials  (two  plants  BCR  60  and  61,  one 
tissue  BCR  278,  one  sewage  sludge  BCR  144), 
which  are  not  certified  for  chromium,  were  deter- 
mined to  be  29.4  micrograms/g,  534  micrograms/ 
g,  0.78  micrograms/g,  and  466.1  micrograms/g, 
respectively.  In  three  different  sediments  total 
chromium  concentrations  between  100  micro- 
grams/g and  180  micrograms/g  are  analyzed  with 
relative  standard  deviations  of  0.6%-1.2%.  Using 
aqua  regia  instead  of  nitric  acid  and  hydrofiuoric 
acid  for  the  decomposition  of  sediments,  only 
60%-90%  of  the  total  chromium  content  is  deter- 
mined. However,  the  analyzed  chromium  propor- 
tion dissolved  in  aqua  regia  is  slightly  higher  when 
using  isotope  dilution  mass  spectrometry  compared 
with  other  analytical  methods.  The  detection  limit 
is  0.3  pg  chromium  per  g  for  water  samples,  1.8 
ng/g  for  organic  substances,  and  6  ng/g  for  materi- 
als with  high  inorganic   proportions  as  for  sedi- 
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ments.  sewage  sludges  and  soils.  (See  also  W89- 
00267)  (Author's  abstract) 
W 89-00268 


DETERMINATION  OF  NITRATE  AT  THE  NG/ 
G  LEVEL  IN  ANTARCTIC  SNOW  SAMPLES 
WITH  ION  CHROMATOGRAPHY  AND  ISO- 
TOPE DILUTION  MASS  SPECTROMETRY, 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

J.  Neubauer,  and  K.  G.  Heumann. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  331,  No.  2,  p  170-173,  June  1988.  3 

fig,  4  tab,  15  ref. 

Descriptors:  'Nitrates.  *Hoar  frost,  'Antarctica, 
•Snow,  *Mass  spectrometry,  *Ion  chromatogra- 
phy, 'Analytical  methods,  'Pollutant  identifica- 
tion, Path  of  pollutants,  Firn,  Seasonal  variation, 
Cycling  nutrients.  Isotope  studies,  Detection  limits, 
Ions,  Metals. 

Nitrate  traces  in  Antarctic  snow  and  hoar-frost 
samples,  which  were  collected  on  the  Ekstrom  ice 
shelf  during  January  and  February  1987,  were 
determined  with  ion  chromatography.  For  com- 
parison, sample  preparations  for  isotope  dilution 
mass  spectrometry  were  also  carried  out  in  Antarc- 
tica with  the  mass  spectrometric  measurements 
taking  place  in  Regensburg,  Germany.  Comparable 
reproducibilities  of  l%-5%  were  found  for  both 
methods  of  analyzing  nitrate  concentrations  in  the 
range  of  40-190  ng/g.  An  excellent  agreement  of 
the  results  of  both  methods  with  an  average  devi- 
ation of  0. 1  %  was  found  in  three  sets  of  firn  core 
samples.  The  average  relative  deviation  of  the  ion 
chromatographic  values  from  those  of  isotope  dilu- 
tion mass  spectrometry  was  -10%  for  eleven  hoar- 
frost and  surface  snow  samples.  The  highest  nitrate 
concentrations  were  in  hoar-frost  samples  (average 
value  548  ng/g).  The  following  order,  which  cor- 
responds to  the  age  of  nitrate  depositions,  was 
observed:  new  snow  (206  ng/g),  old  surface  snow 
(146  ng/g),  and  snow  from  firn  cores  (61  ng/g). 
The  decreasing  concentration  with  the  age  of  sam- 
ples results  re-emission  of  nitrate  into  the  atmos- 
phere after  its  deposition  by  snow.  A  seasonal 
variation  of  the  nitrate  concentration  with  a 
summer  maximum  and  a  winter  minimum  was  ob- 
served for  firn  core  samples.  Accurate  results  of 
analytical  data  can  only  be  guaranteed  by  the 
application  of  independent  methods,  e.g.,  by  ion 
chromatography  and  isotope  dilution  mass  spec- 
trometry, as  this  work  shows.  (See  also  W89- 
00270)  (Author's  abstract) 
W89-O0269 


DETERMINATION  OF  HEAVY  METALS  AT 
THE  PG/G  LEVEL  IN  ANTARCTIC  SNOW 
WITH  DPASV  AND  IDMS, 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

J.  Volkening,  and  K.  G.  Heumann. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  331,  No.  2,  p  174-181,  June  1988.  1 

fig,  8  tab,  29  ref. 

Descriptors:  'Antarctica,  'Mass  spectrometry, 
•Voltammetry,  'Snow,  'Heavy  metals,  'Analyti- 
cal methods,  'Measuring  instruments,  'Pollutant 
identification,  Isotope  studies,  Detection  limits, 
Ions,  Lead,  Cadmium,  Metals,  Chromium,  Nickel, 
Copper,  Zinc,  Iron,  Thallium,  Sun  light. 

Differential  pulse  anodic  stripping  voltammetry 
(DPASV)  and  isotope  dilution  mass  spectrometry 
(IDMS)  were  used  to  analyze  heavy  metals  in 
Antarctic  snow  samples.  It  was  possible  to  deter- 
mine Pb  and  Cd  with  DPASV  at  the  German 
Antarctic  station  'Georg-von-Neumayer'  whereas 
the  analyses  of  Pb,  Cd,  Tl,  Cr,  Ni,  Cu,  Zn,  and  Fe 
with  IDMS  were  carried  out  at  the  University  of 
Regensburg.  80%  of  the  elemental  concentrations 
in  surface  snow  samples  analyzed  with  IDMS  lay 
in  the  following  ranges:  Pb  =  3  -  40  pg/g,  Cd  < 
0.2-3  pg/g,  Tl  <  0.2  pg/g,  Cr  <  0.8-1.5  pg/g,  Ni 
<  4.8-40  pg/g,  Cu  <  11-30  pg/g,  Zn  =  30-500 
pg/g,  and  Fe  =  500-1,500  pg/g.  In  most  cases  an 
acceptable  agreement  between  the  DPASV  and 
IDMS  results  was  obtained  for  Pb  and  Cd.  More 
than  50%  of  all  Pb  analyses  agreed  within  a  devi- 


ation of  0-10  pg/g.  The  Cd  results  between  both 
methods  usually  deviated  by  less  than  1  pg/g. 
Slightly  higher  Pb  concentrations  were  analyzed 
on  average  with  IDMS  compared  with  DPASV. 
This  effect  was  not  observed  for  the  Cd  data.  A 
possible  explanation  for  this  fact  are  non-ionic  Pb 
species  in  the  melted  snow  samples,  which  cannot 
be  analyzed  by  DPASV.  One  particular  investiga- 
tion of  Pb  concentrations  showed  that  the  analyzed 
data  with  DPASV  decreased  with  the  increasing 
length  of  sunshine  after  a  snowfall  when  samples  of 
the  same  origin  were  determined.  Blank  control  is 
the  major  requirement  for  accurate  analysis  results 
of  heavy  metals  in  this  low  concentration  range. 
On  the  other  hand,  accuracy  must  always  be  tested 
by  independent  analytical  methods.  In  this  work  it 
is  shown  that  Pb  and  Cd  can  be  analyzed  directly 
in  the  Antarctic  with  DPASV  and  that  the  results 
of  this  method  are  in  acceptable  agreement  with 
the  definitive  method,  IDMS.  (See  also  W89- 
00269)  (Author's  abstract) 
W89-00270 


WOUND  FIBERGLASS  DEPTH  FILTERS  AS  A 
LESS  EXPENSIVE  APPROACH  FOR  THE 
CONCENTRATION  OF  VIRUSES  FROM 
WATER, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

P.  Payment,  and  M.  Trudel. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

34,  No.  3,  p  271-272,  March   1988.   1  tab,  7  ref. 

Descriptors:  'Viruses,  'Fiberglass  filters,  'Micro- 
scopic analysis,  'Pollutant  identification,  'Sam- 
pling devices,  Performance  evaluation,  Hydrogen 
ion  concentration,  Chemical  treatment,  Rivers, 
Surface  water,  Cost  analysis,  Filters. 

Wound  fiberglass  depth  cartridge  filters  (25.4  cm) 
with  a  nominal  porosity  of  1  micron  were  used  to 
concentrate  viruses  from  large  volumes  of  surface 
water.  They  were  found  to  be  an  excellent,  less 
expensive  alternative  to  the  0.2-micron  pleated  car- 
tridge filters  normally  used  for  the  concentration 
of  enteric  viruses  from  water.  More  than  99%  of 
experimentally  seeded  poliovirus  was  adsorbed  to 
these  filters  when  the  pH  of  the  water  was  adjust- 
ed to  pH  3.5  and  aluminum  chloride  was  added  to 
a  final  concentration  of  0.001  M,  as  recommended 
for  electronegative  filters.  In  comparative  recov- 
ery of  indigenous  viruses  from  river  water,  similar 
results  were  obtained  with  two  1 -micron  or  a  3- 
micron  +  0.2-micron  filter  combination.  The  cost 
of  the  two  1 -micron  filters  is  about  Can.  $26,  while 
it  is  about  Can.  $58  for  the  other  combination. 
(Author's  abstract) 
W89-00279 


ml/min,  and  with  helium  at  6-8  ml/min.  As  a  result 
of  system  optimization,  including  operation  of  the 
two  detectors  in  series,  and  converting  from 
packed  to  capillary  columns,  analysis  time  could  be 
reduced  from  80  min  (for  two  methods  separately) 
to  30  min.  In  addition,  the  elution  of  more  than  five 
components  in  one  peak,  observed  when  the 
packed  column  specified  in  method  601  is  used, 
was  eliminated.  (Author's  abstract) 
W89-00288 


PERIPHYTON,  BENTHIC  INVERTEBRATES 
AND  FISHES  AS  BIOLOGICAL  INDICATORS 
OF  WATER  QUALITY  IN  THE  EAST  BRANCH 
BRANDYWINE  CREEK, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Norristown. 

D.  F.  Knorr,  and  G.  W.  Fairchild. 
Proceedings  of  the  Pennsylvania  Academy  of  Sci- 
ence PPSAK,  Vol.  61,  No.  1,  p  61-66,  1987.  3  fig,  5 
tab,  15  ref. 

Descriptors:  'Bioindicators,  'Water  pollution  ef- 
fects, 'Periphyton,  'Benthic  environment,  *Ma- 
croinvertebrates,  'Fish,  Brandywine  Creek,  Water 
quality,  Monitoring,  Aquatic  insects,  Streams, 
Water  pollution  effects. 

Three  groups  of  stream  organisms  -  periphyton, 
benthic  macroinvertebrates  and  fish  -  were  exam- 
ined in  relation  to  changing  physicochemical  con- 
ditions in  the  East  Branch  Brandywine  Creek  and 
its  tributary  Marsh  Creek,  Chester  County,  PA  to 
compare  their  potential  as  biological  indicators  of 
water  quality.  Sampling  was  performed  during 
July-August  1985.  Periphyton  standing  crop  varied 
among  sites  from  7-21  micrograms  chlorophyll-a/ 
sq  cm  of  artificial  substrate  surface,  showing  evi- 
dence of  nutrient  limitation  only  below  Marsh 
Creek  Reservoir.  Surber  samples  of  benthic  inver- 
tebrates were  numerically  dominated  by  filter  feed- 
ing aquatic  insects  (fam.  Hydropsychidae  and  Si- 
muliidae)  at  all  sites.  The  three  biotic  assemblages 
studied  all  showed  site-specific  differences,  clearly 
indicating  changing  environmental  conditions 
within  the  study  area.  Relatively  little  of  this  varia- 
tion, however,  was  directly  associated  with  the 
pronounced  increase  in  ambient  nutrients.  The 
slight  decline  in  macroinvertebrate  taxon  richness 
at  site  4  provided  perhaps  the  best  evidence  of 
habitat  modification  below  Downingtown,  and 
taxon  richness  was  quickly  restored  at  site  5  de- 
spite continued  high  nutrient  levels.  This  does  not 
diminish  the  worth  of  the  biota  in  stream  monitor- 
ing. Indeed,  all  three  groups  showed  striking  re- 
sponses of  the  very  different  conditions  provided 
at  site  2  below  Marsh  Creek  Reservoir.  (Lantz- 
PTT) 
W89-00314 


ANALYSIS  OF  PPB  LEVELS  OF  ORGANICS 
IN  WATER  BY  MEANS  OF  PURGE-AND- 
TRAP,  CAPILLARY  GAS  CHROMATOGRA- 
PHY AND  SELECTIVE  DETECTORS, 

HNU  Systems,  Inc.,  Newton,  MA. 

M.  Duffy,  J.  N.  Driscoll,  S.  Pappas,  and  W. 

Sanford. 

Journal  of  Chromatography  JOCRAM,  Vol.  441, 

No.  1,  p  73-80,  May  27,  1988.  7  fig,  7  ref. 

Descriptors:  'Organic  compounds,  'Gas  chroma- 
tography, 'Chemical  analysis,  'Water  analysis, 
'Pollutant  identification,  Water  quality  control, 
Drinking  water,  Conductivity,  Photoionization, 
Volatile  organic  compounds. 

The  Environmental  Protection  Agency  (EPA)  has 
issued  a  series  of  methods  (500  and  600  series)  for 
the  analysis  of  organics  in  drinking  water  and 
industrial  discharges.  Methods  601  and  602  employ 
packed-column  gas  chromatography  (GC)  with 
electrolytic  conductivity  (E1CD)  and  photoioniza- 
tion detection  (PID).  A  purge-and-trap  system  is 
used  for  concentration  of  volatiles.  The  EPA  is  in 
the  process  of  converting  methods  601  and  602  and 
certain  500-series  methods  to  capillary  column 
analysis.  The  conversion  of  a  number  of  these 
methods,  using  E1CD  and  PID  is  described  in 
detail.  Both  0.32-  and  0.53-mm  diameter  capillary 
columns,  using  helium  and  nitrogen  as  carrier  gases 
with  each  detector  were  evaluated.  With  nitrogen, 
optimum  results  were  obtained  at  a  flow-rate  of  15 


DEVELOPMENTAL  DEFECTS  IN  PELAGIC 
FISH  EMBRYOS  FROM  THE  WESTERN 
BALTIC, 

Biologische   Anstalt   Helgoland   (Germany,   F.R.) 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00315 


APPLICATION  AND  TESTING  OF  AN  INDEX 
OF  BIOTIC  INTEGRITY  IN  SMALL,  COOL- 
WATER  STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries   and   Wildlife   Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00323 


NOVEL  APPROACH  FOR  MODIFYING  MI- 
CROPOROUS  FILTERS  FOR  VIRUS  CONCEN- 
TRATION FROM  WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

D.  R.  Preston,  T.  V.  Vasudevan,  G.  Bitton,  S.  R. 

Farrah,  and  J.-L.  Morel. 

Applied       and       Environmental       Microbiology 

AEMIDF.  Vol.  54,  No.  6,  p  1325-1329,  June  1988. 

1  fig,  7  tab,  14  ref. 

Descriptors:  'Filter  media,  'Filters,  'Viruses. 
'Adsorption,  Polymers,  Enteroviruses,  Coxsackie 
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virus,    Coliphage,    Ionization,    Sampling    devices. 
Secondary  wastewater. 

Electronegative  microporous  filters  composed  of 
epoxyfiberglass  (Filterite)  were  treated  with  cati- 
onic  polymers  to  enhance  their  virus-adsorbing 
properties.  This  novel  and  inexpensive  approach  to 
microporous  filter  modification  entails  soaking  fil- 
ters in  an  aqueous  solution  of  a  cationic  polymer 
such  as  polyethyleneimine  (PEI)  for  2  h  at  room 
temperature  and  then  allowing  the  filters  to  air  dry 
overnight  on  absorbent  paper  towels.  PEI-treated 
filters  were  evaluated  for  coliphage  (MS2,  T2,  and 
Phi  XI 74)  and  enterovirus  (poliovirus  type  1  and 
coxsackie  virus  type  B5)  adsorption  from  buffer  at 
pH  3.5  to  9.0  and  for  indigenous  coliphages  from 
unchlorinated  secondary  effluent  at  ambient  pH. 
Adsorbed  viruses  were  recovered  with  3  %  beef 
extract  (pH  9).  Several  other  cationic  polymers 
were  used  to  modify  epoxyfiberglass  filters  and 
were  evaluated  for  their  ability  to  concentrate 
viruses  from  water.  Zeta  potentials  of  disrupted 
filter  material  indicated  that  electronegative  epoxy- 
fiberglass filters  were  made  more  electropositive 
when  treated  with  cationic  polymers.  In  general, 
epoxyfiberglass  filters  treated  with  cationic  poly- 
mers were  found  to  adsorb  a  greater  percentage  of 
coliphages  and  enteroviruses  than  were  untreated 
filters.  (Author's  abstract) 
W89-00332 


NATIONAL  FIELD  EVALUATION  OF  A  DE- 
FINED SUBSTRATE  METHOD  FOR  THE  SI- 
MULTANEOUS ENUMERATION  OF  TOTAL 
COLIFORMS  AND  ESCHERICHIA  COLI 
FROM  DRINKING  WATER:  COMPARISON 
WITH  THE  STANDARD  MULTIPLE  TUBE 
FERMENTATION  METHOD, 
Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
S.  C.  Edberg,  M.  J.  Allen,  and  D.  B.  Smith. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  6,  p  1595-1601,  June  1988 
1  fig,  6  tab,  23  ref. 

Descriptors:  *Field  tests,  *Autoanalyzers,  ♦Sub- 
strates, *Coliforms,  *Escherichia  coli,  Drinking 
water.  Indicator  nutrients,  Multiple  tube  fermenta- 
tion, Fluorescence,  Performance  evaluation.  Fer- 
mentation, Population  density,  Comparison  studies. 

A  defined  substrate  method  was  developed  to  si- 
multaneously enumerate  total  coliforms  and  Es- 
cherichia coli  from  drinking  waters  without  the 
need  for  confirmatory  or  completed  tests  A  hy- 
drolyzable  substrate  as  a  specific  indicator-nutrient 
for  the  target  microbes.  No  equipment  other  than  a 
35  C  incubator  and  long-wavelength  (366-nm)  light 
is  necessary.  To  perform  the  test,  water  is  added  to 
the  powdered  ingredients  in  a  tube  or  flask.  If  total 
coliforms  are  present  in  the  water  sample,  the 
solution  will  change  from  its  normal  colorless  state 
to  yellow.  The  specific  presence  of  E.  coli  will 
cause  the  same  tube  to  fluoresce  under  a  longwave 
(366-nm)  UV  lamp.  The  test,  called  Autoanalysis 
Colilert  (AC),  was  compared  with  Standard  Meth- 
ods for  the  Examination  of  Water  and  Wastewater 
10-tube  multiple  tube  fermentation  (MTF)  in  a 
national  evaluation.  Five  utilities,  representing  six 
U.S.  Environmental  Protection  Agency  regions, 
participated.  All  water  samples  came  from  distribu- 
tion systems.  Split  samples  from  a  wide  variety  of 
water  sources  were  analyzed  for  the  most  probable 
number  (MPN)-versus-MPN  comparison.  A  total 
of  1,086  tubes  were  positive  by  MTF,  and  1  279 
were  positive  by  AC.  There  was  no  statistical 
difference  between  MTF  and  AC.  Species  identifi- 
cations from  positive  tubes  confirmed  the  sensitivi- 
ty of  the  AC.  The  national  evaluation  of  the  AC 
test  showed  that  is:  (1)  was  as  sensitive  as  Standard 
Methods  MTF,  (2)  specifically  enumerated  1  total 
conform,  per  100  ml,  in  an  maximum  of  24  h  (3) 
simultaneously  enumerated  1  E.  Coli  per  100  ml  in 
the  same  analysis,  (4)  was  not  subject  to  false- 
positive  or  false-negative  results  by  heterotrophic 
bacteria,  (5)  didn't  require  confirmatory  tests,  (6) 
grew  injured  coliforms,  (7)  was  easy  to  inoculate, 
and  (8)  was  very  easy  to  interpret.  (Author's  ab- 
stract) 
W89-00337 


MYCOBACTERIA  FROM  WATER  SUPPLIES 
OF  DIALYSIS  CENTERS, 

Center  for  Infectious  Diseases.  Atlanta,  GA.  Hos- 
pital Infections  Program. 

L.  A.  Carson,  L.  B.  Cusick,  L.  A.  Bland,  and  M.  S. 
Favero. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  7,  p  1756-1760,  July  1988. 
5  tab,  34  ref. 

Descriptors:  "Isolation,  'Separation  techniques, 
"Mycobacterium,  "Bacterial  analysis,  "Analytical 
methods,  "Pollutant  identification,  "Bacteria,  "Di- 
alysis centers,  "Chemical  treatment,  Water  treat- 
ment, Formaldehyde. 

Investigations  of  nontuberculous  mycobacterium 
(NTM)  infections  associated  with  various  environ- 
mental sources  have  been  hampered  by  the  lack  of 
adequate  techniques  for  selective  isolation  of  these 
organisms  from  environmental  fluids.  This  study 
compared  chemical  dosing  techniques  for  recovery 
of  NTM  from  water  samples  collected  from  115 
randomly  selected  dialysis  centers.  Cell  suspen- 
sions of  NTM  group  II  and  IV  isolates  and  gram- 
negative  bacteria  were  exposed  to  solutions  con- 
taining sodium  hypochlorite  (0.2  micrograms/mL 
of  free  available  chlorine),  formaldehyde  (1,  0.75, 
or  0.5%),  oxalic  acid  (1.25%),  cetylpyridinium 
chloride  (25  micrograms/mL),  or  cetyltrimethy- 
lammonium  bromide  (100  micrograms/mL).  Re- 
sults of  standard  membrane  filtration  assays  with 
laboratory  test  strains  and  water  samples  from 
dialysis  centers  showed  that  5  min  of  exposure  to 
1%  formaldehyde  effectively  reduced  gram-nega- 
tive bacterial  populations  and  allowed  increased 
recovery  of  NTM  in  environmental  fluids  contain- 
ing mixed  populations.  (Author's  abstract) 
W89-00343 


EPflCACY   OF  CHEMICAL   DOSING   METH- 
ODS  FOR    ISOLATING    NONTUBERCULOUS 


METHODS  FOR  DETERMINATION  OF  SUM 
PARAMETERS  AND  CHARACTERIZATION 
OF  ORGANOCHLORINE  COMPOUNDS  IN 
SPENT  BLEACH  LIQUORS  FROM  PULP 
MILLS  AND  WATER,  SEDIMENT  AND  BIO- 
LOGICAL SAMPLES  FROM  RECEIVING 
WATERS, 

Senter  for  Industriforskning,  Oslo  (Norway). 
K.  Martinsen,  A.  Kringstad,  and  G.  E.  Carlberg. 
Water  Science  and  Technology  WSTED4    Vol 
20,   No.   2,  p    13-24,    1988.   5   fig,  4  tab,    15   ref. 

Descriptors:  "Chlorinated  hydrocarbons,  "Bleach- 
ing wastes,  "Pollutant  identification,  "Wastewater 
analysis,  "Water  analysis,  "Tissue  analysis.  Chlo- 
rine, Hydrocarbons,  Wastes,  Industrial  wastes, 
Pulp  and  paper  industry,  Chemical  analysis,  Neu- 
tron activation  analysis,  Sample  preparation,  Sedi- 
ments, Fish,  Solvents,  Adsorption,  Detection 
limits.  Chromatography,  Thin  layer  chromatogra- 
phy, Sulfuric  acid. 

Methods  were  optimized  for  the  determination  of 
extractable  organic  chlorine  in  water,  sediment, 
and  fish.  Cyclohexane  was  found  to  be  the  best 
nonpolar  extraction  solvent.  For  sediment  and  fish 
samples,  a  cyclohexane/isopropanol  solvent  mix- 
ture was  used.  The  organic  chlorine  in  the  extracts 
was  determined  by  neutron  activation  analysis. 
The  precision  of  the  methods  varied  between  1  and 
11%  over  a  large  concentration  interval.  Two 
methods  for  determination  of  adsorbable  organic 
halogen  using  carbon  and  XAD-4  as  adsorbents 
were  compared.  The  carbon  adsorption  method 
had  a  lower  detection  limit  (3  micrograms/1)  and 
gave  higher  concentrations  for  seawater  samples. 
Examples  of  treatment  with  sulfuric  acid  contain- 
ing different  amounts  of  water  and  the  use  of  thin 
layer  and  gel  permeation  chromatography  to  sepa- 
rate and  characterize  extractable  organic  chlorine 
are  shown.  (Author's  abstract) 
W89-00358 


HIGH  MOLAR  MASS  LIGNIN  IN  BLEACHED 
KRAFT  PULP  MILL  EFFLUENTS, 

Finnish  Pulp  and  Paper  Research  Inst.,  Helsinki. 
P.  E.  Sagfors,  and  B.  Starck 

Water  Science  and  Technology   WSTED4    Vol 
20,  No.  2,  p  49-58,  1988.  4  fig,  5  tab,  6  ref. 

Descriptors:    "Lignin,    "Bleaching    wastes,    "Pulp 
wastes,   "Wastewater  analysis,   Effluents,   Wastes, 


Industrial  wastes,  Chromatography,  Carbohy- 
drates, Sample  preparation.  Chemical  analysis.  Pol- 
lutant identification.  Toxicity,  Daphnia,  Crusta- 
ceans, Spectroscopy,  Infrared. 

The  proportion  of  high  molar  mass  (M  >  1,000 
dalton)  substances  (HMM)  in  acid  and  alkaline 
bleaching  effluents  from  kraft  pulping  was  studied 
by  analytical  gel  permeation  chromatography, 
GPC.  The  amount  of  HMM  substances  in  alkaline 
effluents  was  65-75%  and  in  acid  stage  effluents 
20%  of  the  UV-absorbing  components.  Lignin  is 
the  precursor  of  the  HMM  substances  in  the  alka- 
line stage,  and  lignin  and  carbohydrates  are  the 
precursors  of  the  acid  stage  HMM  substances.  The 
infrared  spectra  of  both  alkaline  and  acid  stage 
substances  in  their  neutral  form  had  strong  bands 
characteristic  of  carboxylic  salts.  In  the  spectra  of 
hardwood  substances,  a  narrow  aromatic  band  of 
low  intensity  was  found  in  two  alkaline  stage 
HMM  samples  originating  from  mills  using  a  high 
proportion  of  C102  to  chlorine.  The  chlorine  con- 
tent was  as  high  as  9.8%  when  the  CI02  charge 
had  been  small  and  less  than  4%  with  a  large  C102 
charge.  The  low  methoxyl  group  content  and  high 
oxygen  content  showed  that  the  substances  were 
largely  oxidized.  The  LC50  test  with  Daphnia 
indicated  no  acute  toxicity.  (Author's  abstract) 
W89-00361 


FATE  OF  SPENT  BLEACH  LIQUOR  MATERI- 
AL IN  RECEIVING  WATERS:  CHARACTER- 
IZATION OF  CHLOROORGANICS  IN  SEDI- 
MENTS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00371 


DETERMINATION  OF  MONO-  AND  DIVA- 
LENT CATIONS  AND  ANIONS  IN  SMALL 
FOG  SAMPLES  BY  ION  CHROMATOGRA- 
PHY, 

Paul   Scherer   Inst.,   Wuerenlingen   (Switzerland). 
U.  Baltensperger,  and  S.  Kern. 
Journal  of  Chromatography  JOCRAM,  Vol   439 
No.  1,  p  121-127,  May  6,  1988.  2  fig,  2  tab,  14  ref 

Descriptors:  "Pollutant  identification,  "Cations, 
"Anions,  "Fog,  "Chemical  analysis,  "Chromatog- 
raphy, Organic  compounds.  Inorganic  compounds, 
Filtration,  Hydrogen  ion  concentration,  Sulfites, 
Acid  rain,  Water  analysis. 

The  application  of  ion  chromatography  to  the  de- 
termination of  inorganic  and  organic  anions  and 
mono-  and  divalent  cations  in  fog  samples  with  a 
total  volume  of  1  ml,  is  described.  After  filtration, 
the  samples  were  split  for  four  different  ion  chro- 
matographic injections,  all  by  autosampler.  Detec- 
tion limits  were  below  20  ppb  for  all  ions.  The  pH 
was  determined  by  means  of  a  micro  pH  meter. 
The  calculated  ion  balances  agreed  to  within  16% 
or  better  in  all  instances.  Adding  glycerine  did  not 
enhance  the  stability  of  sulfite  during  sampling  but 
enhanced  the  stability  of  sulfite  in  fog  samples 
against  oxidation  by  hydrogen  peroxide  in  labora- 
tory experiments.  (Author's  abstract) 
W89-00372 


FECAL  COLIFORM  FINGERTIP  COUNT:  A 
POTENTIAL  METHOD  FOR  EVALUATING 
THE  EFFECTIVENESS  OF  LOW  COST  WATER 
SUPPLY  AND  SANITATION  INITIATIVES, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5G 
W89-00379 


EVALUATING  THE  MODIFICATIONS  TO 
THE  MF  TOTAL  COLIFORM  METHOD  FOR 
DRINKING  WATER  WITH  HIGH  NONCOLI- 
FORM  BACKGROUNDS, 

Wisconsin  State  Lab.  of  Hygiene,  Madison. 

J.  H.  Standridge,  and  W.  C.  Sonzogni. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  6,  p  90-91,  June   1988    1 

tab.  5  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Descriptors:  'Culturing  techniques.  'Bacterial 
analysis.  *Coliforms,  'Drinking  water.  Microbiolo- 
gical studies.  Anaerobic  conditions. 

A  method  involving  anaerobic  incubation  of  mem- 
brane filtration  (MF)  cultures  for  total  coliform 
analysis  of  drinking  water  is  evaluated  and  con- 
trasted with  swab  inoculation  of  overgrown  cul- 
tures to  brilliant  green  bile  broth.  The  anaerobic 
incubation  technique  resulted  in  the  unmasking  of 
many  coliform  organisms  that  would  have  been 
missed  in  the  standard  technique  because  of  over- 
growth. Many  coliform  organisms  failed  to  test 
positive,  however,  when  incubated  anaerobically. 
The  swab  inoculation  technique  and  the  anaerobic 
technique  unmasked  similar  percentages  of  coli- 
form-positive  samples.  (Author's  abstract) 
W89-00427 


RAPID  SPECIFIC  ENVIRONMENTAL  COLI- 
FORM MONITORING, 

Access  Medical  Systems,  Branford,  CT.  Analytical 

Systems  Div. 

S.  Stratman. 

American  Laboratory  ALBYBL,  Vol.  20,  No.  7,  p 

60-64,  July  1988.  4  fig,  2  tab,  8  ref. 

Descriptors:  'Coliforms,  'Drinking  water,  'Water 
analysis,  'Bacterial  analysis,  Pollutant  identifica- 
tion, Bacteria,  Potable  water,  Public  health,  Rea- 
gents, Technology,  Sampling,  Enzymes. 

The  current  technique  for  coliform  testing  of 
drinking  water  has  several  major  drawbacks.  They 
are:  the  time  required  to  generate  confirmed  posi- 
tive results  (up  to  five  days);  the  subjective  nature 
of  results  interpretation;  the  complicated,  lengthy, 
and  labor-intensive  test  setup  procedures  (washing, 
sterilizing,  media  preparation,  quality  control,  etc); 
and  the  susceptibility  to  interference  by  noncon- 
form, heterotrophic  bacteria.  A  new  technique  for 
coliform  testing  that  overcomes  these  problems  is 
described.  This  reagent,  a  predispensed,  dry  blend- 
ed formulation  consisting  of  salts,  nitrogen,  carbon 
sources  and  specific  indicator  nutrients,  drives  the 
metabolism  of  the  target  microbes  total  coliforms 
and  E.  coli  toward  the  indicator  nutrients  ONPG 
and  MUG,  respectively.  At  the  same  time,  noncon- 
form, heterotrophic  bacteria  are  chemically  sup- 
pressed. The  mechanism  of  a  positive  reaction  in- 
volves the  specific  indicator  nutrient  substrates  in 
the  reagent  matching  specific  constituitive  en- 
zymes (enzymes  that  are  always  present  in  the 
bacterium)  are  unique  to  coliforms  and  E.  coli. 
Presence  of  coliforms  in  the  reagent-sample  water 
mixture  is  indicated  by  a  yellow  color.  Results  of 
nationwide  trials  across  10  geographically  diverse 
sites  showed  the  reagent  of  be  equivalent  to  stand- 
ard methods  in  sensitivity  and  specificity  of  coli- 
form detection.  (Friedmann-PTT) 
W89-00445 


PURGE  AND  TRAP  ANALYSIS  OF  AQUEOUS 
SAMPLES  WITH  CRYOFOCUSING, 

Chemical  Data  Systems,  Oxford,  PA. 

J.  W.  Washall,  and  T.  P.  Wampler. 

American  Laboratory  ALBYBL,  Vol.  20,  No.  7,  p 

70-74,  July  1988.  8  fig,  1  tab,  4  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chromatography,  'Organic  compounds, 
•Volatile  organic  compounds,  Capillary  water. 
Volatile  acids. 

Major  improvements  in  the  design  of  purge  and 
trap  analysis  systems  have  centered  on  the  devel- 
opment of  capillary  columns  suitable  for  the  analy- 
sis, and  on  better  ways  of  interfacing  the  trap  to 
capillary  chromatographs.  Application  of  the 
method  to  volatile  organics  purged  from  5  mL 
water  samples  using  a  model  330  sample  concen- 
trator, equipped  with  a  liquid  nitrogen  cryogenic 
refocuser,  with  chromatography  and  a  variety  of 
wide  bore  columns  and  narrow  bore  columns  is 
reviewed.  Analysis  of  the  aqueous  samples  showed 
good  reproducibility  for  all  organic  compounds 
studied.  The  introduction  of  capillary  methods  for 
the  analysis  of  volatile  pollutants  has  enhanced  the 
sensitivity  and  resolution  of  the  technique,  and  has 
provided  a  means  to  shorten  the  analysis  lime. 
(Friedmann-PTT) 


W 89-00446 


RAIN  ACIDITY  IN  STELLENBOSCH, 

M.  Bohm. 

South  African  Journal  of  Science  SAJSAR,  Vol. 
81,  No.  11.  p  652-654,  November/December  1985. 
5  tab,  6  ref. 

Descriptors:  'Sampling,  'Acid  rain,  'Stellenbosch, 
'Water  pollution  sources,  'South  Africa,  Hydro- 
gen ion  concentration.  Sulfuric  acid,  Nitric  acid, 
Hydrochloric  acid,  Acetic  acid,  Formic  acid. 

An  acid  rain  sampling  instrument  built  by  the 
Electricity  Supply  Commission  of  South  Africa 
(Escom)  was  tested  under  field  conditions  at  the 
Jonkershoek  Forestry  Research  Center  near  Stel- 
lenbosch from  June  to  August  1983.  In  addition,  a 
few  storms  were  specifically  sampled  for  analysis 
of  strong-acid  anions  to  determine  if  the  region 
received  acid  rain.  Free  acidity  in  precipitation 
may  be  caused  by  various  proton  donors:  strong 
acids  (e.g.,  sulfuric,  nitric  and  hydrochloric  acids), 
weak  organic  acids  (e.g.,  acetic  and  formic  acids) 
or  metal  oxides  (e.g.,  aluminum  and  iron  oxides). 
From  the  data  presented,  however,  it  can  be  in- 
ferred that  the  rain  falling  over  this  area  was 
relatively  unpolluted  with  respect  to  sulfate  and 
nitrate.  It  should  be  noted  that  for  the  rain  event 
with  the  lowest  pH  (4.95),  the  free  acidity  was  not 
due  to  anthropogenically  produced  strong-acid 
anions.  This  illustrates  the  danger  of  referring  to 
acid  rain  as  rain  water  which,  first,  is  acidic  and 
second  has  a  pH  value  below  5.6.  Without  know- 
ing the  chemistry  of  the  rain  water,  and  in  particu- 
lar the  sulfate  and  nitrate  concentrations,  no  con- 
clusions on  'acid  rain'  can  be  drawn.  (Lantz-PTT) 
W89-00454 


DETERMINATION  OF  FREE  CYANIDE  IN 
WATER  BY  RELEASED  FLUORESCENCE  OF 
A  DISSOCIATED  TERNARY  COMPLEX, 

Wuhan  Univ.  (China).  Dept.  of  Chemistry. 

Q.  Yin,  and  C.-N.  Ho. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  7,  p 

1297-1304,  July  1988.  1  fig,  2  tab,  15  refs. 

Descriptors:  'Pollutant  identification,  'Cyanide, 
'Fluorescence,  'Water  analysis,  'Fluorometry, 
Metal  complexes,  Water  quality,  Toxicity,  Silver, 
Detection  limits. 

It  is  important  to  monitor  the  amount  of  cyanide 
present  in  the  environment  because  it  is  toxic  at 
very  low  levels.  A  fluorometric  procedure  for  the 
analysis  of  free  cyanide  is  based  on  the  dissociation 
of  a  ternary  complex  of  silver- 1, 10-phenanthroline- 
tetrabromofluorescein  by  cyanide  to  produce  a  flu- 
orescent product.  The  fluorescence  intensity  was 
found  to  be  directly  proportional  to  the  cyanide 
concentration.  The  method  can  reliably  detect  0.02 
microg/ml  cyanide.  (Author's  abstract) 
W89-00477 


SIMULTANEOUS  GAS  CHROMATOGRAPHIC 
DETERMINATION  OF  NITROBENZENE  AND 
2,4-DINITROPHENOL  IN  NITROBENZENE 
MANUFACTURING  PLANT  WASTEWATER, 

Institute  of  Science,  Bombay  (India).  Dept.  of  An- 
alytical Chemistry. 
S.  S.  Patil,  and  V.  M.  Shinde. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  8,  p 
1397-1408,  August  1988.  4  fig,  4  tab,  12  ref. 

Descriptors:  'Pollutant  identification, 

'Wastewater  treatment,  'Gas  chromatography, 
'Water  analysis,  'Benzenes,  'Phenols,  'Chemical 
wastes,  Nitrogen  compounds,  Nitrobenzene,  Dini- 
trophenol. 

A  simple  and  rapid  procedure  is  described  for  the 
identification  and  quantification  of  pollutants  in 
nitrobenzene  manufacturing  wastewater.  The  sam- 
ples were  extracted  with  methylene  chloride;  nitro- 
benzene and  2,4-dinitrophenol  were  determined  by 
gas  chromatography  using  a  flame  ionization  de- 
tector. The  method  was  found  to  be  precise,  accu- 
rate, and  applicable  for  monitoring  effluent  treat- 
ment systems  at  ppm  levels.  (Author's  abstract) 
W 89-00479 


DETERMINATION  OF  COBALT  IONS  IN 
NATURAL  WATERS  USING  DIFFERENTIAL 
PULSE  ADSORPTIVE  STRIPPING  VOLTAM- 
METRY, 

Academia  Sinica.  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

Z.  Hao,  J.-C.  Vire,  G.  J.  Patriarche,  and  R 

Wollast. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  8,  p 

1409-1424,  August  1988.  8  fig.  1  tab,  23  ref.  SPPS 

(Belgium  Politic  Research,  ARC)  Contract  86/91- 


Descriptors:  'Pollutant  identification,  'Voltam- 
metry,  'Water  analysis,  'Cobalt,  'Differential 
pulse  adsorptive  stripping  voltammetry,  Natural 
waters,  Chemical  analysis,  Measuring  instruments, 
Ions,  Metal  complexes,  Detection  limits,  Estuaries, 
Salinity,  Sample  preparation,  Filtration,  Ultraviolet 
radiation.  Hydrogen  ion  concentration. 

Differential  pulse  adsorptive  stripping  voltam- 
metry (DPASV)  using  dimethylglyoxime  complex- 
es in  the  presence  of  triethanolamine  and  ammoni- 
um chloride  was  applied  to  the  determination  of 
cobalt(+  +  )  ions  and  found  to  be  highly  sensitive. 
The  limit  of  detection  was  about  3  ppt.  Actual 
analyses  of  estuary  water  are  reported.  Three  loca- 
tions were  selected  in  different  salinity  regimes. 
Four  types  of  water  samples  were  analyzed:  (1) 
filtered;  (2)  filtered,  UV-irradiated;  (3)  unfiltered, 
acidified;  and  (4)  acidified,  UV-irradiated.  The 
cobalt  concentrations  of  irradiated  Filtered  samples 
were  higher  than  filtered  ones.  If  the  water  sample 
was  not  filtered  and  only  acidified  to  pH  about  2, 
cobalt  was  desorbed  from  the  surface  of  particulate 
matter  and  most  of  the  organic  complexes  were 
broken  down  to  release  cobalt  as  an  ionic  species. 
The  results  of  acidified  samples  and  irradiated 
acidified  samples  indicated  that  the  UV-irradiation 
treatment  had  no  influence  on  the  determination  of 
cobalt.  The  method  provides  a  feasible  approach 
for  determination  of  cobalt  in  natural  waters. 
(Shidler-PTT) 
W89-00480 


INDIRECT  TRACE  DETERMINATION  OF 
ETHYLENEDIAMINETETRAACETIC  ACID 
(EDTA)  IN  WATER  BY  POTENTIOMETRIC 
STRIPPING  ANALYSIS, 

Jordan  Univ.,  Amman.  Analytical  Chemistry  Labs. 
M.  Fayyad,  M.  Tutunji,  and  Z.  Taha. 
Analytical  Letters  ANALBP,  Vol.  21,  No.   8,  p 
1425-1432,  August  1988.  7  tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'Ethylene- 
diaminetetraacetic  acid,  'Ion-selective  electrodes, 
'Trace  levels,  'Potentiometric  stripping  analysis, 
Chemical  analysis.  Bismuth,  Metal  complexes,  Hy- 
drogen ion  concentration,  Electrodes,  Potentiome- 
tric   level,    Standard   deviation,   Detection    limits. 

An  analytical  method  for  determination  of  ethylen- 
ediaminetetraacetic  acid  (EDTA)  is  described. 
Excess  Bi(+ + +)  was  added  to  form  a  1:1  com- 
plex with  EDTA  at  pH  2.3.  The  uncomplexed 
Bi(+  +  +)  was  then  deposited  on  a  glassy  carbon 
electrode  at  a  potential  of  -0.40  V  and  subsequently 
stripped  potentiometrically  using  potassium  di- 
chromate  as  oxidant.  The  stripping  time  of  uncom- 
plexed Bi(+  +  +)  was  recorded.  The  concentra- 
tion of  EDTA  in  the  sample  was  determined  from 
the  concentration  of  added  Bi(+  +  +)  and  the 
potentiometrically  stripped  Bi(+  +  +)  at  -0.4  V  by 
the  standard  addition  method.  The  relative  stand- 
ard deviations  for  EDTA  concentrations  of  95  ppb 
and  4.5  ppb  were  1.9%  and  2.6%.  The  detection 
limit  was  about  1  ppb  EDTA  for  a  deposition  time 
of  3  minutes.  (Author's  abstract) 
W89-00481 


DETERMINATION  OF  TRACES  OF  BISMUTH 
IN  WATER  WITH  POLYURETHANE  FOAM 
THIN-LAYER  SPECTROPHOTOMETRY, 

National    Research    Centre,    Cairo    (Egypt).    Mi- 

croanalytical  Research  Lab. 

Y.  A.  Gewargious,  M.  N.  Abbas,  and  H.  N.  A. 

Hassan. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  8,  p 

1477-1486,  August  1988.  5  fig,  2  tab,  9  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


Descriptors:  *Pollutant  identification,  *Bismuth, 
*Trace  metals,  'Water  analysis,  ♦Spectrophoto- 
metry, *Polyurethane-foam  thin-layer  spectropho- 
tometry, Chemical  analysis,  Sorption,  Metal  com- 
plexes. Trace  levels. 

A  bismuth  determination  method  uses  polyether 
polyurethane  foam  sorbent  as  a  matrix.  Sorption  of 
the  bismuth  iodide  complex  into  the  foam  thin 
layer  resulted  in  a  substantial  improvement  of  the 
measured  absorbance  value  of  colored  species.  The 
average  recovery  amounted  to  105.25%.  These 
results  are  considered  quite  satisfactory  for  trace- 
level  analysis.  (Author's  abstract) 
W89-00482 


HEAD-SPACE  ANALYSIS  OF  READILY  VOLA- 
TILE CHLORINATED  HYDROCARBONS  IN 
AIR  AND  WATER  (HEAD-SPACE-ANALYTIK 
LEICHTFLUECHTIGER  CHLORKOHLEN- 
WASSERSTOFFE  IN  LUFT  UND  WASSER), 
Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 
H.  Hellmann. 

Zeitschrift  fuer  Wasser  und  Abwasser-Forschung 
ZWABAQ,  Vol.  21,  No.  2,  p  67-72,  April  1988.  8 
fig,  9  tab,  lOref. 

Descriptors:  'Pollutant  identification,  'Chlorinat- 
ed hydrocarbons,  'Head-space  analysis,  'Air  pol- 
lution, 'Water  pollution,  Atmosphere,  Pollutants. 

By  the  aid  of  head-space  analysis  readily  volatile 
chlorinated  hydrocarbons  can  also  be  determined 
simply  in  air  samples.  Sample  preparation  is  not 
necessary,  nor  is  sample  enrichment.  Depending  on 
circumstances,  the  injection  time  must  be  increased 
from  1  to  4-9  sec.  What  is  needed  is  a  detection- 
sensitive  electron-trapping  detector.  The  method 
could  be  developed  further  by  improving  the  anal- 
ysis apparatus.  (Author's  abstract) 
W  89-00504 


DETERMINATION  OF  TRACE  CHROMIUM 
IN  NATURAL  WATER  BY  POLAROGRAPHIC 
CATALYTIC  WAVE  ANALYSIS,  (IN  CHINESE), 

S.  Xunrong,  H.  Lijuan,  and  Y.  Sunkai. 
Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol 
18,  No.  3,  p  280-285,  May  1987.  8  fig,  5  tab,  9  ref. 
English  summary. 

Descriptors:  'Chromium,  'Trace  metals,  'Chemi- 
cal analysis,  'Polarography,  'Water  analysis. 

The  polarographic  catalytic  wave  of  trace  chromi- 
um in  natural  waters  and  its  mechanism  were  stud- 
ied. In  the  ammonium  acetate  and  cupferron 
system,  a  clear,  sensitive  and  stable  catalytic  wave 
is  obtained,  and  its  largest  peak  potential  on  the 
differential  oscilloscopic  polarogram  is  -1.02  V. 
The  peak  height  was  proportional  to  the  concen- 
tration of  chromium  (VI)  in  the  range  of  2  to  the 
minus  9th  power  to  0.000001  g/mL.  It  is  unneces- 
sary to  separate  and  preconcentrate  natural  water 
samples  that  can  be  directly  detected.  (Author's 
abstract) 
W89-00538 


LIGNIN  RESIDUES  AS  TRACERS  OF  ORGAN- 
IC WASTE  TRANSPORT, 

Gulf  Coast   Research  Lab.,  Ocean   Springs,   MS. 
For  primary  bibliographic  entry  see  Field  7B 
W89-O0561 


PRECONCENTRATION  OF  HEAVY  METALS 
IN  NATURAL  WATERS  WITH  HYDRAZONES 
SUPPORTED  ON  SILICA  GEL, 

Thessalomki  Univ.,  Salonika  (Greece).  Lab  of  An- 
alytical Chemistry. 
C.  Samara,  and  T.  A  .  Kouimtzis. 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3  n  405- 
416,  1987.  2  fig,  5  tab,  11  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Heavy  metals,  Metals,  Hydrazones,  Trace 
elements,  Cobalt,  Copper,  Zinc,  Cadmium,  Nickel, 
Lead. 

A  new  hydrazone  (2,2'-dipyridyl-4-amino-3-hydra- 
zino-5-mercapto- 1,2,4  triazolehydrazone)  support- 


ed on  silica  gel  was  used  as  a  preconcentration  step 
for  determination  of  heavy  metals  in  natural 
waters.  Copper,  zinc,  lead,  cadmium,  and  nickel 
were  quantitatively  eluted  from  the  column  with 
0.1  M  EDTA,  while  cobalt  was  eluted  with  2  M 
perchloric  acid.  Measurement  was  by  atomic  ab- 
sorption spectrophotometry.  Analyses  of  tap 
water,  lake  water  and  seawater  showed  results 
comparable  with  independent  methods.  (Cassar- 
PTT) 
W89-00568 


APPLICATION  OF  HEADSPACE  GAS  CHRO- 
MATOGRAPHY TO  THE  MONITORING  OF 
ORGANIC  SUBSTANCES  IN  INDUSTRIAL  EF- 
FLUENT, 

BASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 

F.R.).  Aktiengesellschaft  labor  fuer  Umweltanaly- 

tik  und  Okologie. 

W.  Merz,  and  H.  J.  Neu. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  469- 

484,  1987.  5  fig,  4  ref. 

Descriptors:  'Pollutant  identification, 

'Wastewater  analysis,  'Water  analysis,  'Industrial 
wastewater,  'Effluents.  'Chromatography,  Gas 
chromatography,  Organic  compounds,  Trace 
levels,  Volatile  organics. 

A  double-capillary  headspace  gas  chromatograph 
was  used  in  the  analysis  of  industrial  effluents 
containing  low  levels  of  organic  solvents,  includ- 
ing volatile  matter.  The  advantages  of  this  method 
over  conventional  extraction  techniques  include 
(1)  no  interfering  solvent  peak,  (2)  simple  and  rapid 
sample  preparation,  (3)  nonvolatile  compounds  do 
not  reach  the  separating  system,  (4)  water  contain- 
ing suspended  solids  can  also  be  analyzed,  and  (5) 
detection  limits  in  the  ppb  range  can  be  reached. 
Among  the  compounds  in  the  study  were  toluene, 
aniline,  and  diphenyl  ether.  (Cassar-PTT) 
W89-00572 


HIGH  RESOLUTION  EMISSION  SPECTROS- 
COPY (SHPOL'SKII  EFFECT):  A  NEW  ANA- 
LYTICAL TECHNIQUE  FOR  THE  ANALYSIS 
OF  POLYCYCLIC  AROMATIC  HYDROCAR- 
BONS (PAH)  IN  THE  ENVIRONMENTAL 
SAMPLES, 

Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d'O- 
ceanographie  Physicochimique. 
P.  Garrigues,  and  M.  Ewald. 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  485- 
494,  1987.  3  fig,  2  tab,  22  ref. 

Descriptors:  'Pollutant  identification,  'Spectrosco- 
py, 'Aromatic  compounds,  'Spectrofluorometry, 
'Polycyclic  aromatic  hydrocarbons,  Hydrocar- 
bons, Organic  compounds,  Phenanthrene,  Chry- 
sene,  Sediments. 

High  resolution  spectrofluorometry  (HRS)  in  n- 
alkane  matrices  (Shpol'skii  effect)  was  used  for  the 
analysis  of  several  polycyclic  aromatic  hydrocar- 
bons in  aquatic  sediments,  aerosols,  and  crude  oils. 
The  samples  were  fast  frozen  at  77  K  in  liquid 
nitrogen  to  sharpen  the  luminescent  spectra.  It  was 
possible  to  differentiate  between  phenanthrene  and 
methylphenanthrene  and  between  chrysene  and 
methylchrysene.  The  ratios  of  the  methyl  com- 
pound to  the  parent  compound  indicate  the  source 
of  the  polycyclic  aromatics,  lower  ratios  being 
associated  with  high  temperature  combustion 
(Cassar-PTT) 
W89-00574 


DETERMINATION  OF  PHENOXY  ACID  HER- 
BICIDES IN  WATER  SAMPLES, 

Gesamthochschule    Paderborn    (Germany,    F.R.). 

Dept.  of  Applied  Chemistry. 

R.  Hamann,  and  A.  Kettrup. 

Chemosphere  CMSHAF.  Vol.  16,  Nos.  2/3  p  527- 

536,  1987.  5  fig,  2  tab,  10  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Pesticides,  'Herbicides,  2,3,5-T,  2,4-D,  Chro- 
matography. 

Two  HPLC  methods  were  developed  for  trace 
analysis  of  phenoxy  acid  herbicides  in  the  ranges  1 


ppb  to  1  ppm  and  20  ppt  to  1  ppb  using  spiked 
water  samples.  Sample  preparation  was  by  liquid- 
liquid  extraction  with  methylene  chloride.  For  the 
1  ppb-lppm  range  on-line  enrichment  with  a  meth- 
anolic  solution  was  performed.  In  the  lower  con- 
centration range  the  methylene  chloride  extract 
was  preconcentrated  in  a  solid-phase  cartridge 
filled  with  an  amino  phase,  followed  by  on-line 
enrichment.  Detection  was  carried  out  by  ultravio- 
let at  280  and  230  nm.  Herbicide  materials  investi- 
gated were  2,4,5-trichlorophenoxyacetic  acid,  2,4- 
dichlorophenoxyacetic  acid,  MCPA  (4-chloro-2- 
methylphenoxyacetic  acid),  2-(2,4,5-trichlorophen- 
oxy)-propionic  acid,  2-(2,4-dichlorophenoxy)-pro- 
pionic  acid,  MCPP  (2-(4-chloro-2-methylphen- 
oxy)-propionic  acid),  4-(2,4-dichlorophenoxy)-bu- 
tyric  acid,  MCPB  (4-(4-chloro-2-methylphenoxy)- 
butyric  acid,  and  Dicamba  (2-methoxy-3,6-dichlor- 
obenzoic  acid).  (Cassar-PTT) 
W89-00576 


ASSOCIATION  BETWEEN  SEAWATER  POL- 
LUTION AS  MEASURED  BY  BACTERIAL  IN- 
DICATORS AND  MORBIDITY  AMONG  BATH- 
ERS AT  MEDITERRANEAN  BATHING 
BEACHES  OF  ISRAEL, 

Hebrew  Univ.  of  Jerusalem  (Israel).  School  of 
Public  Health. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00579 


COORDINATED  PROGRAMME  FOR  RE- 
SEARCH AND  MONITORING  OF  POLLU- 
TION IN  THE  MEDITERRANEAN, 

United  Nations  Environment  Programme,  Athens 
(Greece).  Co-ordinating  Unit  for  the  Mediterrane- 
an Action  Plan. 
F.  Saverio  Civili,  and  L.  Jeftic. 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  633- 
649,  1987.  5  tab,  17  ref. 

Descriptors:  'Water  pollution  sources,  'Monitor- 
ing, 'Path  of  pollutants,  'Mercury,  'Mediterrane- 
an Sea,  MED  POL  program,  Coastal  waters, 
Heavy  metals,  Metals,  Bacteria,  Organic  com- 
pounds, Nitrogen,  Suspended  solids,  Nitrogen, 
Phosphorus,    Invertebrates,    Benthic   fauna,    Estu- 


The  MED  POL  program  (Joint  Coordinated  Pol- 
lution Monitoring  and  Research  Program  in  the 
Mediterranean)  Phase  II  is  scheduled  to  monitor 
pollution  in  the  Mediterranean  during  1981  to 
1990.  Four  types  of  monitoring  are  being  carried 
out:  sources  of  pollution,  conditions  in  coastal 
waters  and  estuaries,  reference  areas,  and  atmos- 
pheric transport  of  pollutants.  Some  of  the  re- 
search activities  in  the  program  are  as  follows:  (1) 
development  of  sampling  and  analytical  tech- 
niques; (2)  development  of  reporting  formats;  (3) 
epidemiological  studies  related  to  the  proposed 
water  quality  criteria  for  bathing  waters,  shellfish- 
growing  areas,  and  edible  marine  organisms;  (4) 
clarification  of  oceanographic  processes,  with  em- 
phasis on  surface  circulation  and  vertical  transport; 
(5)  effects  of  thermal  discharges;  (6)  study  of  pol- 
lutant transfer  processes  at  interfaces,  by  sedimen- 
tation, and  through  straits  linking  the  Mediterrane- 
an with  other  seas.  Of  particular  concern  is  mercu- 
ry pollution  because  of  the  widespread  mercury 
deposits  in  this  region.  The  reported  mercury  con- 
centrations in  fish  and  other  seafood  are  not  con- 
sidered sufficient  to  make  definite  conclusions,  but 
guidelines  for  fish  consumption  are  given:  sword- 
fish,  bonito,  bluefin  tuna,  and  Norway  lobster  with 
the  highest  Hg  levels  (no  more  than  one  meal  per 
week);  striped  mullet  (1.5  meal  per  week)  and 
goldband  goatfish  (2  meals  per  week);  mackerel, 
albacore  tuna,  and  shrimp  (3  meals  per  week) 
(Cassar-PTT) 
W89-00582 


DETERMINATION  OF  TOTAL  ORGANIC 
CHLORINE  AND  BROMINE  IN  WATER  SAM- 
PLES BY  ADSORPTION  ONTO  ACTIVATED 
CARBON  AND  NEUTRON  ACTIVATION 
ANALYSIS, 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land) Reaktorilaboratorio. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


E.  Hasanen.  and  P.  Manninen. 

Chemosphere  CMSHAF.  Vol.   16,  No    5.  p  969- 

972.  1987   1  fig.  2  tab.  3  ref. 

Descriptors:  *Pollutant  identification,  *Water  anal- 
ysis, 'Activated  carbon.  'Chlorine  compounds, 
•Bromine  compounds.  Organic  compounds,  Neu- 
tron activation  analysis,  Adsorption,  Hydrogen  ion 
concentration,  Nitrates. 

A  method  was  developed  for  the  analysis  of  total 
organic  chlorine  and  bromine  compounds  (TOC1 
and  TOBr)  in  water  samples.  The  method  is  based 
on  the  adsorption  of  organic  compounds  on  specif- 
ically prepared  activated  carbon.  Neutron  activa- 
tion analysis  (neutron  flux  4  times  10  to  the  twelfth 
power  n  per  sq  cm  per  sec)  was  used  for  the 
quantitative  determination  of  chlorine  and  bro- 
mine. The  factors  investigated  were  the  adsorption 
of  organic  chlorine  and  bromine  compounds  on 
activated  carbon,  the  effect  of  pH  on  the  adsorp- 
tion, the  removal  of  chlorine  ions  from  activated 
carbon  by  nitrate  washing,  the  amount  of  activated 
carbon  required,  the  adsorption  time,  the  potential 
number  of  successive  adsorptions,  and  the  preser- 
vation of  samples.  The  detection  limits  for  TOC1 
and  TOBr  were  5  and  0.5  microgram/liter,  respec- 
tively, when  the  sample  size  was  100  ml.  (Author's 
abstract) 
W89-00588 


DETERMINATION   OF  POLYCHLORINATED 

DIBENZOFURANS  IN  SURFACE  WATER  BY 

MEANS    OF    LIQUID    CHROMATOGRAPHY 

USING  ON-LINE  SAMPLE  PRECONCENTRA- 

TION    AND    DIFFERENT    SPECTROSCOPIC 

DETECTION  TECHNIQUES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Analytical  Chemistry. 

E.  B.  Gonzalez,  R.  A.  Baumann,  C.  Gooijer,  N.  H. 

Velthorst,  and  R.  W.  Frei. 

Chemosphere  CMSHAF,  Vol.  16,  No.  6,  p  1123- 

1135,  1987.  6  fig,  3  tab,  11  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chlorinated  hydrocarbons,  'Polychlorinated 
dibenzofurans,  Chromatography,  Liquid  chroma- 
tography, Sample  preparation,  Spectroscopy,  Per- 
formance evaluation. 

Three  different  spectroscopic  techniques-ultravio- 
let absorbance,  fluorescence,  and  sensitized  room 
temperature  phosphorescence-were  examined  for 
the  detection  of  polychlorinated  dibenzofurans.  A 
precolumn  enrichment  step  was  used  prior  to  re- 
versed-phase  liquid  chromographic  separation.  The 
fluorescence  detection  mode  offered  the  best  sensi- 
tivity and  selectivity,  but  ultraviolet  detection  in 
combination  with  precolumn  technology  provided 
a  powerful  means  for  trace  analysis  of  the  dibenzo- 
furans. The  method  allowed  the  determination  of 
ppt-ppb  concentration  levels  in  polluted  surface 
waters  with  good  recoveries  and  reproducibility. 
(Author's  abstract) 
W89-00590 


ANALYSIS  OF  ATRAZINE  IN  UNDER- 
GROUND WATERS  AT  PART  PER  TRILLION 
LEVELS  AS  AN  EARLY  WARNING  METHOD 
FOR  CONTAMINATION  AND  FOR  SOIL  DIS- 
TRIBUTION STUDIES, 

Istituto  di  Ricerchc  Farmacologiche  Mario  Negri, 
Milan  (Italy).  Lab.  of  Environmental  Pharmacolo- 
gy and  Toxicology. 

E.  Davoli,  E.  Benfenati,  R.  Bagnati,  and  R.  Fanelli. 
Chemosphere  CMSHAF,  Vol.  16,  No.  7,  p  1425- 
1430,  1987.  3  fig,  2  tab,  7  ref. 

Descriptors:  'Pesticides,  'Herbicides,  'Atrazine, 
'Chromatography,  'Groundwater  pollution,  'Pol- 
lutant identification.  Water  analysis,  Path  of  pollut- 
ants, Groundwater,  Soil  contamination,  Italy. 

A  rapid,  high-sensitivity  method  was  developed 
for  the  analysis  of  atra/ine  in  underground  waters. 
It  was  based  on  the  use  of  high  resolution  gas 
chromatography  electron  impact  mas',  spectrome- 
try and  on  deuterium-labeled  atrazine  as  an  internal 
standard.  The  method  measures  atrazine  in  water 
down  to  1  ppt.  Application  to  well  waters  in 
northern    Italy    showed    permeation    of   atrazine 


down  to  185  meters  in  one  case:  330  ppt  at  130  m, 
65.3  ppt  at  161  m,  and  7.9  ppt  at  185  m.  In  another 
well  the  atrazine  concentration  was  480  ppt  at  the 
70-m  depth  and  undetectable  at  114  m.  (Cassar- 
PTT) 
W89-00596 


ROUTINE  DETERMINATION  OF  POLY- 
CHLORINATED BIPHENYL  RESIDUES  IN 
FISH  AND  SHELLFISH  IN  TAIPEI  COUNTY, 

Food  and  Drug  Bureau,  Taipei  (Taiwan). 
S.  S.  Chou,  K.  C.  Ho,  and  H.  H.  Chan. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  8/9,  p 
1835-1840,  1987.  22  ref. 

Descriptors:  'Pollutant  identification,  'Chlorinat- 
ed hydrocarbons,  'Fish,  'Shellfish,  'Polychlori- 
nated biphenyls,  Taipei,  China,  Organic  com- 
pounds, Aromatic  compounds.  Chromatography, 
Taiwan. 

A  method  for  routine  determination  of  polychlori- 
nated biphenyl  (PCB)  residues  in  fish  and  shellfish 
involves  saponification  of  the  fish  samples,  extrac- 
tion with  hexane,  silica  gel  column  and  gas  chro- 
matography with  electron  capture  detection.  PCBs 
were  present  in  ppb  concentrations  in  most  samples 
of  fish  and  shellfish  from  the  rivers  and  coast  of 
Taipei  County.  The  mean  value  was  18.1  ppb;  in 
industrial  areas,  47  ppb;  in  rural  areas,  6.9  ppb;  in 
coastal  areas,  10.1  ppb;  in  inland  polluted  rivers, 
32.3  ppb.  Pollutant  levels  were  lower  in  shellfish 
than  in  fish,  3.2  ppb  and  25.9  ppb,  respectively. 
(Cassar-PTT) 
W  89-00605 


EVALUATION  OF  DISPOSABLE  MEMBRANE 
FILTER  UNITS  FOR  SORPTIVE  LOSSES  AND 
SAMPLE  CONTAMINATION, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  NH. 

M.  E.  Walsh,  L.  K.  Knapp,  and  T.  F.  Jenkins. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  1,  p  45-52,  January  1988.  2  fig,  4  tab,  13 

ref. 

Descriptors:  'Filtration,  'Filters,  'Membrane  fil- 
ters, 'Contamination.  'Sorption,  'Chromatogra- 
phy, 'Sample  preparation,  Performance  evalua- 
tion, Chemical  analysis,  Solvents,  Organic  sol- 
vents. 

Nine  disposable  0.4-  to  0.5-micron  filter  units  used 
for  routine  filtration  prior  to  high-performance 
liquid  chromatography  were  tested  for  sample  con- 
tamination from  aqueous  matrices.  For  some  types 
of  filters,  contamination  and  sorptive  losses  were 
significant.  Filtration  of  blanks  indicated  that  con- 
taminants present  in  the  first  10  ml  of  filtrate  can 
interfere  with  analysis.  When  the  second  10  ml  is 
used,  contamination  is  eliminated.  Degree  of  sorp- 
tive loss  was  a  function  of  volume  filtered  and 
filtration  rate.  Analyte  sorption  was  found  to  be 
reversible  and  could  be  mitigated  by  the  addition 
of  methanol  as  an  organic  modifier  prior  to  filtra- 
tion. Discarding  the  first  10  ml  of  filtrate  and 
retaining  the  second  10-ml  portion  for  analysis 
should  assure  elimination  of  contaminant  interfer- 
ence and  reduce  sorption  losses.  It  is  suggested  that 
specific  filter  units  be  tested  with  the  analytes  of 
interest  prior  to  filtration  of  real  samples.  (Doria- 
PTT) 
W89-00623 


SEQUENTIAL  EXTRACTION  OF  PHOSPHO- 
RUS AND  HEAVY  METALS  FROM  SEDI- 
MENTS: METHODOLOGICAL  CONSIDER- 
ATIONS, 

Consiglio     Nazionale     delle     Ricerche,     Bologna 
(Italy).  1st.  per  la  Geologia  Marina. 
A.  Barbanti,  and  G.  P.  Sighinolfi. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  9,  No.  2,  p  127-134,  February  1988.  2  fig,  2 
tab,  35  ref. 

Descriptors:  'Sample  preparation,  'Sediments, 
•Phosphorus.  'Heavy  metals,  'Pollutant  identifica- 
tion, 'Chemical  analysis,  Iron,  Manganese,  Zinc. 
Copper,  Lead,  Bottom  sediments,  Suspended  sedi- 
ments, Performance  evaluations,  Leaching. 


Two  different  sequential  extraction  procedures 
using  hydroxylamine  hydrochloride  or  ammonium 
oxalate  were  tested  for  the  analysis  of  phosphorus, 
iron,  and  heavy  metals  (manganese,  zinc,  copper, 
and  lead)  in  fine  suspended  and  bottom  sediments 
and  in  two  sediment  reference  samples.  Both  pro- 
cedures gave  satisfactory  results  in  terms  of  analyt- 
ical reproducibility.  However,  element  partitioning 
between  some  phases  (reducible  and  oxidizable)  is 
dependent  on  the  extractant  used.  The  hydroxyla- 
mine hydrochloride  sequence  gave  results  that  fit 
better  with  previous  experimental  data.  The  ammo- 
nium oxalate  procedure  should  be  preferred  for 
phosphorus.  A  comparison  with  other  'selective' 
techniques  was  performed;  the  use  of  8N  nitric 
acid  furnishes  extremely  variable  extraction  per- 
centages of  the  total,  and  is  not  a  reliable  indicator 
of  the  anthropogenic  input  of  metals  to  the  envi- 
ronment. (Author's  abstract) 
W89-00629 


EFFECTS  OF  AQUATIC  HUMIC  SUBSTANCES 
ON  ANALYSIS  FOR  HYDROGEN  PEROXIDE 
USING    PEROXIDASE-CATALYZED    OXIDA- 
TIONS  OF  TRIARYLMETHANES   OR   P-HY- 
DROXYPHENYLACETIC  ACID, 
Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00634 


FIELD  MEASUREMENTS  OF  WATER-AIR  EX- 
CHANGE OF  MERCURY  IN  FRESHWATER 
SYSTEMS, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

W.  H.  Schroeder,  and  F.  H.  Fanaki. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  5,  p  369-374,  May  1988.  3  fig,  1  tab,  19 

ref. 

Descriptors:  'Path  of  pollutants,  'Mercury,  *Wa- 
bigoon  River,  'Volatiltiy,  'Ontario,  'Sampling, 
'Air  pollution,  Measuring  instruments,  Interfaces, 
Air-water  interfaces,  Heavy  metals. 

This  study  was  conducted  to  determine  if  mercury 
is  being  released  to  the  atmosphere  from  an  inland 
waterway  (the  Wabigoon  River  system  of  N.W. 
Ontario,  Canada)  known  to  be  contaminated  with 
this  metal  from  industrial  wastewater  discharges. 
Chemical  and  meteorological  data  were  collected 
at  three  sites  over  a  3-week  period  during  the 
summer  of  1986.  At  each  site,  simultaneous  meas- 
urements were  performed  of  total  vapor-phase  Hg 
over  water  and  over  an  adjacent  land  surface.  A 
sparger  device  was  used  to  probe  for  the  presence 
of  volatile  forms  of  mercury  dissolved  in  the 
water.  Innovative  sampling  and  analytical  tech- 
niques are  described  and  new  environmental  data 
are  presented.  It  is  concluded  that  the  instrumenta- 
tion and  experimental  techniques  described  consti- 
tute an  effective  approach  to  investigating  the  evo- 
lution of  mercury  (and,  with  relatively  minor 
modifications,  other  volatile  substances)  from 
water  into  air.  Studies  of  this  type  should  be  per- 
formed at  locations  removed  (or  upwind)  from 
other  potential  mercury  sources,  since  these  can 
mask  the  water-air  exchange  phenomena  being  in- 
vestigated. (Author's  abstract) 
W89-00640 


SEDIMENT-WATER  CORE  SAMPLER  FOR 
COASTAL  POLLUTION  STUDIES, 

Consiglio     Nazionale     delle     Ricerche,     Bologna 

(Italy).  1st.  per  la  Geologia  Marina. 

G.  Busatti,  A.  Magagnoli,  M.  Mengoli,  and  S. 

Guerzoni. 

Environmental    Technology     Letters    ETLEDB, 

Vol.  9,  No.  5,  p  375-378,  May  1988.  6  fig,  8  ref. 

Descriptors:  'Sampling,  'Cores,  'Sediments, 
'Water  analysis,  'Coastal  waters,  'Sediment-water 
interfaces,  Interfaces,  Water  pollution,  Adriatic 
Sea,  Tyrrhenian  Sea. 

An  instrument  is  described  for  recovering  a  core 
sample  of  sediment  and  water  while  conserving  the 
interface  between  them  relatively  undisturbed.  The 
instrument   was   used   more   than   three   years  on 
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different  environments  in  the  North  Adriatic  and 
Tyrrhenian  Seas.  It  proved  satisfactory  under  all 
conditions,  even  with  sandy  sediments,  and  at  dif- 
ferent depths.  Sediment  cores  5-40  cm,  with  150- 
1,050  ml  of  overlying  water,  may  be  obtained  with 
little  disturbance.  The  sampler  can  be  employed  by 
hand  or  with  a  small  winch  for  ease  of  operation. 
(Author's  abstract) 
W89-00641 


VIABILITY  DETERMINATION  OF  ASCARIS 
EGGS  RECOVERED  FROM  WASTE-WATER, 

Nancy-1    Univ.   (France).   Faculte  de  Pharmacie. 
J.  L.  Stien,  and  J.  Schwartzbrod. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  9,  No.  5,  p  401-406,  May  1988.  5  tab,  21  ref. 

Descriptors:  'Wastewater  composition,  ♦Nema- 
todes, *Water  reuse,  *Parasites,  *Public  health, 
Sampling,  Eggs,  Viability. 

A  method  was  investigated  for  detecting  low 
levels  of  viable  Ascaris  eggs  in  wastewater.  Water 
samples  were  artificially  contaminated  with  sus- 
pensions of  A.  suum  eggs.  Viability  was  deter- 
mined after  n-butanol  treatment,  which  precipitates 
fertile  eggs.  Results  show  that  86%  of  the  fertile 
eggs  separated  by  n-butanol  were  viable  and  90% 
of  the  nonfertile  ones  were  nonviable.  The  detec- 
tion of  low  levels  of  eggs  requires  a  minimal 
sample  volume;  25  1  was  found  to  be  the  best 
sample  size  for  this  method.  A  sampling  strategy 
was  defined  on  the  basis  of  time,  sample  type,  and 
place  of  sampling.  The  effect  of  egg  load  on  the 
efficiency  of  the  method  was  slight.  Recoveries 
obtained  with  this  method  compare  quantitatively 
with  those  reported  in  the  literature.  The  current 
method  has  the  advantage  of  supplying  informa- 
tion on  the  viability  of  the  parasite  eggs  actually 
recovered  from  the  water  samples.  Traditional 
methods  use  toxic  reagents  that  preclude  any  possi- 
bility of  estimating  viability.  (Author's  abstract) 
W89-00644 


RELATIONSHIP  BETWEEN  NUMBERS  OF 
ENTEROVIRUSES  AND  BACTERIOPHAGES 
INFECTING  BACTEROIDES  FRAGILIS  IN 
DIFFERENT  ENVIRONMENTAL  SAMPLES, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
C.  Tartera,  J.  Jofre,  and  F.  Lucena. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  5,  p  407-410,  May  1988.  3  tab,  14  ref. 

Descriptors:  *Viruses,  *Enteroviruses,  ♦Bacterio- 
phage, 'Bacteria,  *Bioindicators,  Sewage  bacteria. 
Public  health,  Sediments,  Microbiological  studies, 
Sampling,  Indicators,  Water  pollution,  Spain, 
Human  diseases. 

The  relationship  between  the  amounts  of  entero- 
viruses and  phages  infecting  Bacteroides  fragilis 
was  studied  to  investigate  the  possibility  of  using 
phages  as  indicators  of  human  viruses  in  the  envi- 
ronment. Samples  of  waters  polluted  by  domestic 
sewage  were  collected  in  Barcelona;  additional 
samples  were  taken  in  the  Llobregat  River  before 
it  entered  Barcelona  and  from  a  wildlife  refuge. 
Phages  infecting  B.  fragilis  were  detected  in  72% 
of  the  160  polluted  samples,  while  enteroviruses 
were  detected  in  only  56%  of  these  samples.  En- 
teroviruses and  B.  fragilis  phages  were  not  detect- 
ed in  samples  free  of  known  human  fecal  pollution. 
Multiple  correlation  analysis  shows  no  correlation 
between  enteroviruses  and  phages,  and  no  correla- 
tion between  either  of  the  two  and  various  bacte- 
rial indicators.  It  is  concluded  that  the  phages 
infecting  B.  fragilis  appear  to  indicate  domestic 
sewage  pollution.  It  is  predicted  that,  once  the 
methods  for  phage  detection  have  been  improved, 
phage  will  always  be  detected  in  samples  contain- 
ing enteroviruses.  It  is  further  concluded  that  the 
lack  of  correlation  between  the  numbers  of  phages 
and  enteroviruses  in  environmental  samples  does 
not  hamper  the  potential  use  of  B.  fragilis  phages 
as  surrogate  indicators  of  human  viruses  in  these 
samples,  since  no  correlation  is  usually  found  be- 
tween bacterial  pathogens  and  bacterial  indicators 
either.  (Doria-PTT) 
W89-00645 


DETERMINATION  OF  FLUORIDE  ION  IN 
WELL  WATERS  OF  EASTWOOD  SCHOOL 
DISTRICT,  WOOD  COUNTY,  OHIO, 

Eastwood  Local  Schools,  Pemberville,  OH. 

R.  M.  Jones,  and  G.  A.  Parker. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  85,  No.  5, 

p   263-266,   December   1985.    1    fig,   2   tab,   8   ref. 

Descriptors:  *Drinking  water,  'Fluorides,  *Well 
water,  *Water  analysis,  Hydrogen  ion  concentra- 
tion, Ohio,  Chemical  analysis. 

To  determine  the  amount  of  fluoride  ion  present, 
the  well  water  of  Eastwood  Local  School  District, 
Wood  County,  Ohio  was  analyzed.  Ninety-two 
water  samples  from  separate  wells  in  the  district 
were  gathered  and  analyzed  for  fluoride  content 
and  pH  level.  Fluoride  determination  was  made 
with  a  fluoride  ion-selective  electrode  using  a 
direct  potentiometric  method.  Fluoride  levels 
ranged  from  0.6  to  3.8  part  per  million  while  pH 
measurements  varied  from  6.91  to  8.30.  The  wells 
seem  to  contain  a  relatively  high  level  of  fluoride 
ion  caused  perhaps  by  the  underlying  limestone 
aquifer.  In  addition  to  dental  fluorosis,  toxic  fluo- 
ride levels  have  also  been  associated  with  skeletal 
fluorosis,  mongolism  and  general  ill  health  raising 
concern  over  the  practice  of  adding  fluoride  to 
water  supplies  already  containing  natural  fluorides. 
Except  for  the  dental  fluorosis,  none  of  these  have 
been  attributed  to  the  fluoride  content  of  well 
water  in  the  Eastwood  School  District  and  there  is 
no  evidence  linking  any  of  these  illnesses  to  fluo- 
ride ion  in  this  area.  (Miller-PTT) 
W89-00684 


POLYETHYLENE  GLYCOL  PRECIPITATION 
FOR  RECOVERY  OF  PATHOGENIC  VIRUSES, 
INCLUDING     HEPATITIS     A     VIRUS     AND 
HUMAN      ROTAVIRUS,      FROM      OYSTER 
WATER,  AND  SEDIMENT  SAMPLES, 
Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 
Virology  and  Epidemiology. 
G.  D.  Lewis,  and  T.  G.  Metcalf. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  8,  p  1983-1988,  August 
1988.  3  fig,  6  tab,  37  ref.  DOE  Award  DE-FG04- 
87AL45784  (University  of  Lowell,  Lowell,  MA, 
Subcontract). 

Descriptors:  *Pollutant  identification,  "Viruses, 
*Hepatitis-A  virus,  'Polyethylene  glycol,  'Oys- 
ters, 'Sediments,  Human  diseases,  Estuaries, 
Pathogens,  Human  rotavirus,  Natural  waters, 
Simian  rotavirus,  Polio  virus,  Rotaviruses,  Chemi- 
cal precipitation,  Flocculation. 

Polyethylene-glycol-6000  precipitation  was  an  ef- 
fective concentration  method  that  enhanced  the 
chances  for  detecting  human  virus  pathogens  in 
environmental  samples.  Recoveries  from  eluates  of 
fresh  and  estuarine  waters  with  8%  polyethylene 
glycol  6000  averaged  86%  for  hepatitis-A  virus, 
77%  for  human  rotavirus  Wa,  87%  for  simian 
rotavirus  SA11,  and  68%  for  poliovirus.  Recover- 
ies of  97,  40,  97,  and  105%  for  the  same  viruses 
were  obtained  from  oyster  eluates  by  the  same 
procedure.  Recoveries  of  97%  for  hepatitis-A  virus 
and  78%  for  human  rotavirus  Wa  were  obtained 
from  sediment  eluates  containing  2  M  NaN03  with 
a  final  concentration  of  15%  polyethylene  glycol 
6000.  The  polyethylene-glycol  method  was  shown 
to  be  more  effective  than  the  organic-flocculation 
method  for  recovery  of  hepatitis-A  virus  and  rota- 
viruses Wa  and  SA11,  but  not  of  poliovirus  1  in 
laboratory  studies.  In  field  trials,  hepatitis-A  virus 
or  rotavirus  or  both  were  recovered  from  12  of  18 
eluates  by  polyethylene  glycol,  compared  with  re- 
covery from  9  of  18  eluates  by  organic  flocculation 
from  fresh  and  estuarine  waters  subject  to  pollu- 
tion. (Author's  abstract) 
W89-00730 


COMPARISON  OF  BACTERIAL  INDICATORS 
AND  SAMPLING  PROGRAMS  FOR  DRINK- 
ING WATER  SYSTEMS, 

Nancy-1  Univ.  (France).  Service  d'Hydrologie  et 

de  Climatologie  Therapeutiques. 

J.  F.  Collin,  D.  Zmirou,  J.  P.  Ferley,  and  M. 

Charrel. 

Applied       and       Environmental       Microbiology 


AEMIDF,  Vol.  54,  No.  8,  p  2073-2077,  August 
1988.  5  tab,  23  ref. 

Descriptors:  'Pollutant  identification,  'Water  qual- 
ity control,  'Drinking  water.  'Bacterial  analysis, 
'Bioindicators,  'Water  distribution.  Comparison 
studies,  France,  Epidemiology,  Rural  areas,  Water 
analysis,  Coliforms,  Streptococcus,  Water  quality 
standards,  Water  sampling,  Prediction,  Impaired 
water  quality. 

A  total  of  48  French  villages  was  selected  for  a 
survey  of  water  quality  from  February  1983  to 
June  1984  as  part  of  an  epidemiological  study 
conducted  in  the  rural  area  of  the  Rhone-Alpes 
region.  Water  samples  were  collected  and  analyzed 
on  a  weekly  basis  in  each  village.  Bacteriological 
analysis  of  each  water  sample  included  enumera- 
tion of  standard-plate-count  bacteria,  total  and 
thermotolerant  coliforms,  and  fecal  streptococci. 
The  water-quality  regulations  were  examined  as  to 
the  analysis  frequency,  the  volume  of  samples,  and 
the  relationship  between  the  various  bacterial  indi- 
cators. Analyzing  300-ml.  instead  of  100-ml,  sam- 
ples tends  to  generate  better  information  on  single 
water  samples.  However,  if  many  samples  are  ana- 
lyzed over  time  from  the  same  community,  the 
value  of  using  large-volume  water  samples  is  di- 
minished. The  comparisons  between  bacterial  indi- 
cators showed  that  the  information  obtained  from 
the  various  indicator  organisms  was  very  similar. 
The  predictive  value  for  a  positive  test  indicates 
the  proportion  of  samples  which  test  positive  but 
are  really  substandard,  and  the  predictive  value  for 
a  negative  test  indicates  the  proportion  of  negative- 
ly-testing samples  that  would  actually  comply  with 
the  standards.  With  respect  to  the  French  stand- 
ards, fecal  streptococci  had  a  better  predictive 
value  for  negative  tests  than  coliforms,  indicating 
that  only  a  small  percentage  of  substandard  deter- 
minations were  false  positives.  (Author's  abstract) 
W89-00733 


RAPID  DETECTION  OF  TOTAL  AND  FECAL 
COLIFORMS  IN  WATER  BY  ENZYMATIC  HY- 
DROLYSIS OF  4-METHYLUMBELLIFERONE- 
BETA-D-GALACTOSIDE, 

Aquateam-Norwegian   Water  Technology  Centre 

of  Oslo  (Norway). 

J.  D.  Berg,  and  L.  Fiksdal. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.   54.  No.   8,  p  2118-2122,  August 

1988.  7  fig,  16  ref. 

Descriptors:  'Pollutant  identification,  'Bacteria, 
'Coliforms,  'Drinking  water,  'Enzymes,  Hydroly- 
sis, Methylumbelliferone  substrates,  Fluorometry, 
Potable  water,  Raw  wastewater,  Detection  limits, 
Detection  times. 

Three  fluorogenic  methylumbelliferone  (MU)  sub- 
strates were  evaluated  for  rapid  detection  of  total 
and  fecal  coliform  bacteria  (TC  and  FC)  in  drink- 
ing water.  4-MU-beta-D-galactoside,  MU-heptan- 
oate,  and  MU-glucuronide  were  used  to  determine 
enzyme  activity  as  a  surrogate  measure  of  coliform 
concentration.  Coliforms  occurring  in  river  water 
and  in  potable  water  artificially  contaminated  with 
raw  sewage  were  tested.  The  initial  rate  of  hydrol- 
ysis of  MU-beta-D-galactoside  showed  promise  as 
an  indicator  of  TC  and  FC  within  15  minutes.  The 
initial  rate  of  hydrolysis  of  MU-glucuronide  was 
insufficient  in  the  15-minute  assay,  and  combina- 
tions of  the  MU  substrates  did  not  enhance  it;  MU- 
heptanoate  was  not  tested  alone.  A  direct  mem- 
brane-filter method  incorporating  MU-beta-D-ga- 
lactoside into  an  agar  medium  allowed  the  detec- 
tion of  as  few  as  1  FC  per  100  ml  within  6  hours. 
(Author's  abstract) 
W89-00734 


PHOSPHORUS  DETERMINATION  IN  RIVERS 
(PHOSPHOR  IN  FLIESSGEWAESSERN  UND 
SEINE  ANALYTISCHE  BESTIMMUNG), 

Karlsruhe   Univ.   (Germany,   F.R.).   Engler-Bunte 

Inst. 

F.  H.  Frimmel,  R.  Grenz.  and  E.  Kordik. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,   Vol.   331,   No.    3/4,   p   253-259,   July 

1988.  7  fig,  4  tab,  16  ref.  Bundesministeriums  fuer 
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Forschung  und  Technologie  Kennzeichen  02  VVT 
441/1.  English  summary. 

Descriptors:  *Chemical  analysis,  *Nutrients. 
•Phosphorus.  *Water  analysis.  'Phosphorus  com- 
pounds. *  Phosphates.  Germany,  Dissolved  solids. 
Photometry.  Chromatography.  Rivers,  Spectro- 
photometry, Sample  preparation,  Organophos- 
phorus  compounds,  Organic  compounds,  Rhine 
River,  Danube  River,  Seasonal  variation. 

The  aims  of  this  study  were  to  obtain  information 
on  the  applicability  of  different  analytical  methods 
for  the  determination  of  phosphorus  and  P  species 
and  to  provide  an  overview  of  the  concentration 
ranges  of  P  in  some  of  the  major  rivers  of  the 
Federal  Republic  of  Germany.  About  170  river 
samples  were  analyzed  for  dissolved  (<0.45  mi- 
crons) species.  The  methods  applied  were  (1)  pho- 
tometric determination  of  o-HP04(-)  as  molybdo- 
phosphate,  (2)  determination  of  o-HP04(~)  by 
means  of  ion  chromatography,  and  (3)  P  determi- 
nation by  inductively-coupled  plasma  spectrome- 
try. Samples  were  digested  before  analysis.  All 
methods  yielded  data  of  acceptable  precision  and 
turned  out  to  be  well-suited  for  the  concentration 
ranges  present  in  rivers.  Dissolved  total  P  was 
between  0.1  and  1  mg/l  in  all  cases.  About  50  to 
70%  of  the  dissolved  total  P  was  present  as  o- 
HP04(~).  The  fraction  bound  to  humic  matter  was 
mostly  less  than  1%  of  dissolved  total  P.  In  the 
Rhine  the  concentration  of  dissolved  total  P  and  o- 
HP04(~)  increased  in  the  downstream  direction; 
the  reverse  seemed  to  be  true  in  the  Danube.  The 
Ruhr,  Main,  and  Neckar,  and  especially  the 
Emscher,  which  are  all  tributary  to  the  Rhine, 
showed  significantly  higher  concentrations.  There 
seemed  to  be  a  concentration  minimum  during  the 
summer  months  in  the  Rhine.  Further  application 
of  speciation  methods  in  combination  with  hydro- 
logic  data  could  provide  a  more-detailed  under- 
standing of  P  balances  and  of  the  fate  of  P  com- 
pounds in  river  systems.  (Author's  abstract) 
W89-00735 


EVALUATION  OF  THE  SULFUR(IV)  CATA- 
LYZED AUTOXIDATION  OF  COBALT(II)  IN 
AN  AZIDE  CONTAINING  MEDIUM  AS  A 
MEANS  FOR  THE  DETERMINATION  OF  SUL- 
FITE IN  PRECIPITATION, 

Dortmund  Univ.  (Germany,  F.R.).  Fachbereich 
Chemie. 

J.  Gebert,  E.  A.  Neves,  and  D.  Klockow. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,   Vol.   331,   No.   3/4,   p   260-267,  July 
1988.  9  fig,  45  ref. 

Descriptors:  'Pollutant  identification,  'Chemistry 
of  precipitation,  'Water  pollution  sources,  'Acid 
rain,  'Sulfites,  'Sulfur,  Cobalt,  Catalysts,  Azides, 
Fog,  Clouds,  Metal  complexes,  Dissolved  oxygen, 
Spectrophotometry,  Manganese. 

Considerable  attention  has  lately  been  given  to  the 
oxidation  of  sulfite  in  fog,  clouds,  and  rainwater, 
because  this  process  leads  directly  to  the  occur- 
rence of  acidic  precipitation.  The  strong  absorptiv- 
ity at  365  nm  of  the  cobalt(3  +  )/azide  complex 
formed  by  the  sulfur(4  -t-)-catalyzed  oxidation  of 
cobalt(  4  f )  by  dissolved  oxygen  in  an  azide-con- 
taining  medium  allows  the  establishment  of  a 
simple  and  fast  spectrophotometrie  method  for  sul- 
fite determinations  in  aqueous  solution.  With  man- 
ganese(  +  +  )  as  an  activator  and  5-cm  cuvettes  for 
absorption  measurements,  the  working  range  is 
between  5  x  10  to  the  minus  7  and  0.00005  mol/1 
sulfite.  The  new  method  was  successfully  applied 
to  the  investigation  of  rainwater  samples.  Of  the 
potential  interferences,  only  those  originating  from 
iron(3  +  )  and  formaldehyde  are  of  practical  rel- 
evance; iron  interference  can  be  avoided  by  proper 
blank  correction,  that  from  formaldehyde  by  a 
slight  modification  of  the  procedure.  (Author's  ab- 
stract) 
W89-00736 


NEGATIVE  THERMAL  IONIZATION  MASS 
SPECTROMETRY  OF  SELENIUM:  PART  1. 
ISOTOPE  RATIO  MEASUREMENTS  AND  DE- 
TERMINATIONS IN  AQUATIC  SYSTEMS 
WITH     THE     ISOTOPE     DILUTION     TECH- 


NIQUE (NEGATIVE  THERMIONEN-MASSEN- 
SPEKTROMETRIE  VON  SELEN:  TEIL  1.  ISO- 
TOPENVERHAELTNISMESSUNGEN  SOWIE 
KONZENTRATIONSBESTIMMUNGEN  IN 

AQUATISCHEN  SYSTEMEN  MIT  DER  ISOTO- 
PENVERDUENNUNGSANALYSE), 
Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 
organische  Chemie. 
R.  Grosser,  and  K.  G.  Heumann. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,   Vol.   331,   No.   3/4.   p  268-272,  July 
1988.  2  fig,  3  tab,  38  ref.  English  summary. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Selenium,  'Mass  spectrometry,  'Isotope-di- 
lution technique,  Measuring  instruments,  Ioniza- 
tion, Reagents,  Temperature  effects,  Standard  de- 
viation, Reproducibility,  Calibrations,  Trace  levels, 
Detection  limits,  Isotope  studies,  Atomic  absorp- 
tion spectrophotometery. 

A  method  of  isotope-dilution  mass  spectrometry 
was  used  to  determine  selenium-isotope  ratios  in  a 
double-filament  ion  source.  A  thin  film  of  barium 
hydroxide  was  applied  to  the  rhenium-ionization 
filament  to  increase  the  Se(-)  thermal-ion  current. 
The  Se(-)-ion  beam  produced  was  higher  by  a 
factor  of  about  four  when  selenious  acid  instead  of 
barium  selenite  or  sodium  selenate  was  used.  The 
ion  current  was  strongly  dependent  on  the  temper- 
ature of  the  ionization  filament;  the  maximum  ion 
intensity  occurred  at  970  to  1000  C.  Selenium- 
isotope  ratios  of  samples  with  natural  isotopic 
abundances  could  be  determined  with  standard 
deviations  of  0.3  to  0.6%.  This  reproducibility 
could  lead  to  future  improvement  in  the  accuracy 
of  calibrated  measurement  of  selenium  atomic 
weights.  An  enriched  Se-82  spike  was  used  with 
isotope-dilution  mass  spectrometry  to  analyze  sele- 
nium traces  in  aquatic  systems  down  to  the  pg/g 
level.  Selenium  content  was  determined  in  the 
concentration  range  of  4  to  23  ng/g,  with  standard 
deviations  of  0.1  to  5%.  The  results  agreed  well 
with  those  obtained  with  a  hydride-generation 
atomic-absorption  system.  The  isotope-dilution 
mass  spectrometry  method  analyzes  the  sum  of  the 
inorganic  species  selenate,  selenite,  and  selenide, 
but  not  volatile  organic  selenium  compounds.  (Au- 
thor's abstract) 
W89-00737 


DETERMINATION  OF  SUBSTITUTED  ARO- 
MATIC AMINES  IN  WATER  AND  SEDIMENT 
SAMPLES, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

B.  Scholz,  and  N.  Palauschek. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,   Vol.   331,   No.   3/4,   p  282-289,  July 
1988.  8  fig,  6  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Aromatic 
compounds,  'Water  analysis,  'Chemical  analysis. 
Sediments,  Anilines,  Benzidines,  Toxicity,  Chemi- 
cal wastes,  Sample  preparation,  Quality  control. 

A  method  for  the  determination  of  at  least  thirty- 
one  substituted  aromatic  amines  (anilines  and  ben- 
zidines) at  lower  microgram/1  or  microgram/kg 
(ppb)  ranges  in  water  or  sediment  samples  is  de- 
scribed. Certain  of  these  compounds  are  known  to 
possess  high  toxicological  potential.  They  are  clas- 
sical environmental  pollutants  by  virtue  of  their 
high  degree  of  water  solubility  and  the  large 
amounts  produced  annually  in  the  chemical  indus- 
try for  the  synthesis  of  dyes,  pesticides,  and  phar- 
maceuticals. Capillary-column  gas  chromatogra- 
phy, with  alkali-flame-ionization  (NFI)  or  mass- 
spectrometric  (MS)  detection,  was  employed  in 
their  identification  and  quantification.  Sample- 
cleanup  procedures  are  described  for  aqueous  and 
sedimentary  matrices.  In  addition,  quality-assur- 
ance aspects  of  identification  of  individual  com- 
pounds by  NFI  or  MS  detection  are  discussed. 
(Author's  abstract) 
W89-00738 


DETERMINATION  OF  ORGANOTINS  IN  NAT- 
URAL WATERS  BY  TOLUENE  EXTRACTION 
AND  GRAPHITE  FURNACE  AAS, 


Water  Research  Centre,  Medmenham  (England). 
S.  C.  Apte,  and  M.  J.  Gardner. 
Talanta  TLNTA2,  Vol.  35,  No.  7,  p  539-544.  Julv 
1988.  3  fig,  2  tab,  23  ref. 

Descriptors:  'Pollutant  identification,  'Tin, 
'Organo-tins,  'Atomic  absorption  spectrometry, 
'Chemical  analysis,  'Water  analysis,  Toluene  ex- 
traction. Natural  waters,  Graphite-furnace  atomic 
absorption  spectrometry,  Biocides,  Antifouling 
preparations,  Hydrogen  ion  concentration,  Tribu- 
tyl  tin.  Detection  limits.  Standard  deviation.  Sea- 
water. 

Tributyl  tin  is  the  active  biocidal  constituent  of 
many  antifouling  preparations  currently  used  to 
coat  the  hulls  of  boats;  much  concern  has  been 
expressed  over  the  potentially  harmful  effects  of 
tributyl  tin  on  many  forms  of  marine  life,  even 
when  this  substance  is  present  at  low  ng/1  concen- 
trations. The  determination  of  tributyl  tin  in  natu- 
ral waters  by  extraction  into  toluene  and  graphite- 
furnace  atomic-absorption  spectrometry  (AAS) 
measurement  of  tin  was  investigated.  The  effect  of 
pH  on  the  extraction  of  mono-,  di-,  and  tributyl  tin 
and  triphenyl  tin  was  examined  and  the  optimum 
conditions  for  the  estimation  of  tributyl  tin  as- 
sessed. The  AAS  performance  was  greatly  im- 
proved by  using  furnace  tubes  pretreated  by  soak- 
ing in  sodium  tungstate  solution.  Such  pretreat- 
ment  was  essential  if  low  detection  limits  were  to 
be  attained.  Extraction  of  the  tributyl  tin  from 
aqueous  media  resulted  in  a  marked  signal  en- 
hancement (irrespective  of  the  type  of  furnace 
tube),  which  varied  according  to  the  nature  of  the 
aqueous  solution.  The  enhancement  is  the  result  of 
water  in  the  toluene  extract  activating  the  tube 
surface.  Methods  for  the  estimation  of  tributyl  tin 
in  waters,  appropriate  for  screening  samples  as  part 
of  routine  monitoring  programs,  are  described. 
With  a  1 -liter  sample,  a  limit  of  detection  of  ap- 
proximately 4  ng/1  was  attained  for  tin.  The  rela- 
tive standard  deviation  of  six  replicate  analyses  of 
seawater  containing  170  ng/1  tin  (present  as  tribu- 
tyl tin)  was  1.5%.  (Shidler-PTT) 
W89-00743 


SEDIMENT  ANALYSIS:  LABILITY  OF  SELEC- 
TIVELY EXTRACTED  FRACTIONS, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
T.  U.  Aualiitia,  and  W.  F.  Pickering. 
Talanta  TLNTA2,  Vol.  35,  No.  7,  p  559-566,  July 
1988.  7  fig,  2  tab,  14  ref. 

Descriptors:  'Pollutant  identification,  'Sediments, 
'Heavy  metals,  'Atomic  absorption  spectroscopy, 
'Anodic  stripping  voltammetry.  Lability,  Chemi- 
cal analysis,  Industrial  wastes.  Marine  sediments. 

Contaminated  samples  (two  process  wastes  and 
seven  estuarine  sediments)  were  extracted  with  a 
series  of  chemical  solutions  widely  used  in  soil  and 
sediment  analyses.  The  Cu,  Pb,  and  Cd  contents  of 
the  extracts  were  then  determined  by  both  atomic 
absorption  spectroscopy  and  anodic  stripping  vol- 
tammetry (ASV),  and  it  was  found  that  not  all  of 
the  metal  ion  retrieved  was  'labile'.  Differences 
between  selected  extraction  values  were  compared 
with  the  bonding-mode  category  values  obtained 
by  using  a  well-known  sequential  extraction  proce- 
dure, and  it  was  found  that  the  series  and  sequen- 
tial approaches  yielded  different  results  for  Pb  and 
Cu.  The  advantages  and  limitations  of  ASV  moni- 
toring in  sediment  studies  are  considered  and  the 
inappropriateness  of  some  operationally-defined 
fraction  categories  is  indicated.  (Author's  abstract) 
W89-00744 


COMPARISON  OF  INSTREAM  AND  LABORA- 
TORY METHODS  OF  MEASURING  SEDI- 
MENT OXYGEN  DEMAND, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00869 


EPIDEMIOLOGICAL  STUDY  OF  THE  LE- 
GIONELLA PNEUMOPHILA  PRESENCE  IN 
POTABLE  WATER  IN  ALICANTE, 
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Municipal  Waters  of  Alicante  (Spain). 

A.  M.  Campo,  and  D.  Apraiz. 

Aqua  AQUAAA,  No.  3,  p  116-119,  1988.  5  tab.  30 

ref. 

Descriptors:  *Potable  water,  'Epidemiology, 
♦Spain,  *Drinking  water.  'Bacteria.  'Legionnaires 
disease.  Storage  tanks,  Pontiac  fever,  Alicante, 
Human  disease.  Water  conveyance. 

An  epidemiological  study  was  carried  out  to  deter- 
mine the  presence  of  Legionella  pneumophila  in 
waters  of  different  origin:  (1)  cold  water  without 
disinfection  treatment,  (2)  treated  cold  water,  and 
(3)  treated  hot  water.  There  was  only  one  bacteri- 
um isolation  in  the  hot  water  samples  with  a  very 
high  percentage  (49.2%)  finding  ten  strains  of  sero- 
group  1,  three  of  serogroup  8  and  two  of  sero- 
group  6.  The  influence  of  physiochemical  param- 
eters (chlorine,  temperature  and  conductivity)  is 
discussed  as  well  as  the  role  of  the  storage  tanks  in 
the  growth  of  Legionella  pneumophila.  (Author's 
abstract) 
W89-00925 


ACTIVITY  ASSESSMENT  IN  DRINKING 
WATER  BACTERIOLOGY  -  A  COMPARISON 
OF  METHODS  AND  POSSIBILITIES, 

Kongelige  Veterinaer-  og   Landbohoejskole,   Co- 
penhagen (Denmark).  Inst,  of  Veterinary  Microbi- 
ology and  Hygiene. 
E.  Korsholm,  and  H.  Sogaard. 
Aqua  AQUAAA,  No.  3,  p  133-136,  1988.  2  Fig,  4 
tab,  21  ref. 

Descriptors:  'Drinking  water,  'Bacteria,  'Micro- 
biological studies,  'Pollutant  identification,  Den- 
mark, Acridine  orange,  Cell  activity,  Comparison 
studies. 

Two  methods,  in  which  acridine-orange  direct 
counts  are  combined  with  demonstration  of  cell- 
metabolic  activity,  were  evaluated  on  24  drinking 
water  samples.  Two  methods  were  used:  (1)  the 
INT  method  based  on  tetrazolium  reduction,  and 
(2)  the  NA-method  based  on  nalidixic  acid  inhibi- 
tion. Active  counts  obtained  from  these  two  meth- 
ods were  compared  with  the  determination  of  the 
red-orange  fluorescing  proportion  of  acridine- 
orange  direct  counts  made  prior  to  incubation,  and 
with  plate  counts  using  two  different  media  (R2A 
and  Kings  agar  B).  The  percentage  of  INT-active 
cells  showed  a  significant  positive  correlation  (r  = 
0.56)  with  the  percentage  of  red-orange  fluorescing 
cells.  This  was  not  seen  with  the  NA-method, 
which  in  all  samples  showed  the  lower  active 
count  of  the  two.  On  the  basis  of  the  acridine- 
orange  binding  theory,  a  growth  cycle  experiment, 
and  the  observed  correlation,  it  is  proposed  that 
red-orange  fluorescence  reveals  activity  at  a  lower 
level  than  the  INT/NA  methods.  (Author's  ab- 
stract) 
W89-00928 


W89-0093I 


DETERMINATION  OF  PHOSPHATE  AT  LOW 
CONCENTRATIONS  IN  SURFACE  WATERS 
BY  FLOW-INJECTION  ANALYSIS, 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

J.  J.  Pauer,  H.  R.  van  Vliet,  and  J.  F.  van  Staden. 

Water  SA,  Vol.  14,  No.  3,  p  125-130,  July  1988   5 

fig,  4  tab,  13  ref. 

Descriptors:  'Phosphates.  'Water  analysis,  'Pol- 
lutant identification,  'Colorimetry,  Surface  waters 
Molybdenum  blue. 

A  flow-injection  method  for  the  determination  of 
phosphate  in  surface  waters  was  developed.  The 
molybdenum  blue  colorimetric  method,  with 
tin(II)  chloride  as  a  reducing  agent,  was  used.  The 
calibration  curve  was  linear  up  to  500  micrograms/ 
liter  while  a  good  precision  and  accuracy  were 
achieved.  Using  an  Auto  Analyzer  colorimeter 
with  a  debubble  type  flow  cell,  a  sample  frequency 
ot  90  samples/hr  was  obtained.  To  compensate  for 
the  interfering  effect  of  Mercury(II)  on  the  sensi- 
tivity of  the  molybdenum  blue  reaction,  both  sam- 
ples and  standard  solutions  were  preserved  with 
the  same  amount  of  mercury(II)  chloride.  (Au- 
thor s  abstract) 


THERE'S  NO  SUCH  THING  AS  A  REPRE- 
SENTATIVE GROUND  WATER  SAMPLE, 

Leggette,   Brashears  and  Graham,   Inc.,  St.  Paul 

MN. 

J.  D.  Pennino. 

Ground  Water   Monitoring   Review  GWMRDU, 

Vol.  8,  No.  3,  p  4-9,  Summer  1988.  2  tab,  11  ref 

Descriptors:  'Sampling,  'Water  analysis, 
'Groundwater,  'Water  quality,  'Wells,  'Water 
sampling,  Well  water,  Monitoring  wells.  Ground- 
water pollution,  Chemical  properties. 

The  difficulties  of  obtaining  a  representative 
sample  of  ground  water  for  water-quality  analysis 
are  discussed.  Any  approach  to  purging  and  sam- 
pling of  wells  must  account  for  the  changes  in  the 
groundwater  and  contaminant  chemistry  during 
purging  and  sampling.  In  order  to  evaluate  the 
effects  on  the  groundwater  quality  from  well  in- 
stallation, well  development,  purging,  and  sam- 
pling, the  source  of  the  sample  should  be  charac- 
terized. Sample  source  characterization  means 
characterizing  sources  of  contaminants  and 
changes  in  the  groundwater  chemistry  as  a  result 
of  well  installation,  sampling  and  related  activities. 
Sample  source  characterization  involves:  (1)  deter- 
mining what  constitutes  background  groundwater 
quality,  (2)  identifying  sources  of  contamination  in 
the  materials  introduced  into  the  groundwater 
during  monitoring  well  installation,  and  (3)  moni- 
toring the  changes  in  groundwater  quality  caused 
by  the  physical  process  of  well  installation,  devel- 
opment, purging  and  sampling.  (Miller-PTT) 
W89-00937 


RELIABILITY  OF  CHEMICAL  ANALYSES  OF 
WATER  SAMPLES:  THE  EXPERIENCE  OF 
THE  UMTRA  PROJECT, 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 

G.  Rice,  J.  Brinkman,  and  D.  Muller. 

Ground   Water  Monitoring  Review  GWMRDU 

Vol.  8,  No.  3,  p  71-75,  Summer  1988.  4  tab,  1  fig' 

DOE  Contract  DE-AC04-82AL14086. 

Descriptors:  'Water  analysis,  'Water  quality, 
'Quality  control,  'Groundwater  pollution,  'Lab- 
oratories, 'Uranium,  Mine  wastes. 

Since  groundwater  quality  investigations  require 
reliable  chemical  analyses  of  water  samples,  it  is 
unfortunate  that  laboratory  analytical  results  are 
often  unreliable.  The  solution  of  Uranium  Mill 
Tailings  Remedial  Action  Project  was  to  establish 
a  two-phase  quality  assurance  program  for  the 
analysis  of  water  samples.  In  the  first  phase,  eight 
laboratories  analyzed  three  solutions  of  known 
composition.  The  analytical  accuracy  of  each  labo- 
ratory was  ranked  and  three  laboratories  were 
awarded  contracts.  The  second  phase  consists  of 
on-going  monitoring  of  the  reliability  of  the  select- 
ed laboratories.  The  following  conclusions  are 
based  on  two  years  of  experience  with  the  Quality 
Assurance  Program  of  the  Uranium  Mill  Tailings 
Remedial  Action  Project:  (1)  the  reliability  of  labo- 
ratory analyses  should  not  be  taken  for  granted,  (2) 
analytical  reliability  may  be  independent  of  the 
prices  charged  by  the  laboratories,  and  (3)  quality 
assurance  programs  benefit  both  the  customer  and 
the  laboratory.  (Author's  abstract) 
W 89-00941 


USE  OF  TOTAL  ORGANIC  CARBON  AS  AN 
INDICATOR  OF  CONTAMINATION  FROM 
AN  OIL  REFINERY,  SOUTH-CENTRAL 
KANSAS, 

Kansas  State  Geological  Survey,  Lawrence 

T.  B.  Spruill. 

Ground   Water  Monitoring   Review  GWMRDU 

Vol.  8,  No.  3,  p  76-82,  Summer  1988.  3  fig,  3  tab' 

16  ref. 

Descriptors:  'Water  analysis,  'Oil  wastes,  'Gas 
chromatography,  'Hydrocarbons,  'Pollutant  iden- 
tification, 'Groundwater  pollution,  'Oil  pollution 
sources,  'Organic  carbon.  Indicators,  Oil  refiner- 
ies, Water  pollution,  Kansas. 


Water  samples  collected  from  26  sites  at  an  aban- 
doned oil  refinery  in  south-central  Kansas  were 
analyzed  for  total  organic  carbon  and  specific 
volatile  and  semivolatile  organic  compounds  by 
gas  chromatography/mass  spectrometric  methods. 
Results  from  a  Spearman-rho  correlation  analysis 
between  total  organic  carbon  concentration  and 
the  number  of  compounds  (correlation  coefficient 
=  0.71)  and  total  organic  carbon  concentration 
and  concentration  of  compounds  identified  (corre- 
lation coefficient  =  0.83)  indicate  correlations  sig- 
nificant at  the  0.01  level.  Although  total  organic 
carbon  data  alone  would  not  be  sufficient  to  evalu- 
ate hazards  posed  by  oil-refinery  wastes,  results  of 
correlation  analysis  performed  using  data  collected 
from  the  site  in  Kansas  indicate  that  total  organic 
carbon  data  can  be  used  effectively  to  delineate 
petroleum-related  groundwater  contamination  and 
to  help  identify  the  sources  of  groundwater  con- 
taminants. Total  organic  carbon  data  collected 
from  a  large  number  of  temporary  sampling  points 
during  the  initial  phases  of  investigation  will  pro- 
vide an  estimate  of  the  extent  of  hydrocarbon 
contamination  and  allow  placement  of  monitoring 
wells  and  more  detailed  sampling  in  appropriate 
areas.  (Author's  abstract) 
W89-00942 


OXYGEN  TRANSFER  THROUGH  FLEXIBLE 
TUBING  AND  ITS  EFFECTS  ON  GROUND 
WATER  SAMPLING  RESULTS, 

Illinois    State    Water    Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
T.  R.  Holm,  G.  K.  George,  and  M.  J.  Barcelona. 
Ground   Water  Monitoring   Review  GWMRDU 
Vol.  8,  No.  3,  p  83-89,  Summer  1988.  6  fie,  2  tab' 
20  ref.  6 

Descriptors:  'Sampling,  'Chemical  analysis, 
'Sample  preservation,  'Carbon  dioxide,  'Ground- 
water, 'Water  sampling,  'Oxygen  transfer,  Tubes, 
Model  studies.  Dissolved  oxygen. 

Because  groundwater  are  typically  undersaturated 
with  oxygen  and  oversaturated  with  carbon  diox- 
ide with  respect  to  atmospheric  partial  pressures, 
gas  transfer  may  occur  during  sampling  and  cause 
detectable  changes  in  the  groundwater  chemical 
analysis.  A  model  for  the  diffusion  of  gases 
through  polymeric  tubing  was  derived  which  pre- 
dicts that  the  amount  of  gas  transferred  is  propor- 
tional to  the  tubing  length  and  inversely  propor- 
tional to  the  pumping  rate.  The  model  was  experi- 
mentally tested  and  confirmed  for  oxygen  transfer 
through  fluorinated  ethylene-propylene  copolymer 
tubing  using  tubing  lengths  and  flow  rates  typical 
of  ground  water  sampling.  Diffusion  can  introduce 
measurable  concentrations  of  oxygen  into  initially 
anoxic  water.  Diffusive  loss  of  carbon  dioxide  from 
water  that  is  oversaturated  with  respect  to  atmos- 
pheric C02  does  not  measurably  affect  pH  under 
similar  usage  conditions.  (Miller-PTT) 
W89-00943 


SENSITIVITY  OF  FOUR  MONITORING  WELL 
SAMPLING  SYSTEMS  TO  LOW  CONCENTRA- 
TION OF  THREE  VOLATILE  ORGANICS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Geosciences  Dept. 

R.  Schalla,  D.  A.  Myers,  M.  A.  Simmons,  J.  M. 

Thomas,  and  A.  P.  Toste. 

Ground   Water  Monitoring   Review  GWMRDU, 

Vol.  8,  No.  3,  p  90-96,  Summer  1988.  5  fig,  1  tab' 

15  ref. 

Descriptors:  'Monitoring,  'Sampling,  'Water 
analysis,  'Water  sampling,  'Chlorinated  hydrocar- 
bons. Aquifers,  'Groundwater  pollution,  'Hazard- 
ous waste  disposal.  Chemical  analysis,  Well.  Well 
water. 

Four  state-of-the-art  groundwater  sampling  sys- 
tems were  analyzed  to  determine  their  reliability  in 
providing  representative  samples  of  volatile  chlor- 
inated hydrocarbons  (such  as  trichloroethylene, 
perchloroethylene  and  1,1,1-trichloroethane)  from 
a  simulated  monitoring  well.  The  sampling  systems 
studied  represent  four  commonly  used  devices, 
including:  (1)  a  stainless  steel  and  Teflon  piston 
pump,  (2)  a  Tenon  bailer,  (3)  a  Teflon   bladder 
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pump,  and  (4)  a  polyvinyl  chloride  air-lift  pump. 
Controlled  laboratory  sampling  experiments  were 
conducted  in  a  tank  and  well  test  chamber  de- 
signed to  approximate  field  conditions.  A  well 
purging  and  sampling  procedure  was  used  in  the 
test  apparatus  to  determine  the  accuracy  and  preci- 
sion of  each  device  for  detecting  low  concentra- 
tions of  the  compounds  in  groundwater.  The  com- 
pounds selected  are  some  of  the  most  ubiquitous 
hazardous  contaminants  found  in  shallow  aquifers 
near  hazardous  waste  sites  throughout  the  United 
States.  No  significant  statistical  difference  was 
found  among  the  four  sampling  systems  in  detect- 
ing the  compounds.  (Author's  abstract) 
W89-00944 


SCREENED  AUGER  SAMPLING:  THE  TECH- 
NIQUE AND  TWO  CASE  STUDIES, 

Jordan  (Edward  C.)  Co..  Inc.,  Portland,  ME. 
T.  W.  Taylor,  and  M.  C.  Serafini. 
Ground   Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  3,  p  145-152,  Summer  1988.  6  fig,  3  tab. 

Descriptors:  'Sampling,  'Monitoring  wells, 
•Water  sampling.  'Aquifers,  *Wells,  'Groundwat- 
er pollution,  'Pollutant  identification,  Screened 
auger,  Well  water,  Sand  aquifers,  Michigan,  Chro- 
mium, Organic  compounds. 

Screened  auger  sampling  has  provided  an  efficient 
method  for  investigating  hexavalent  chromium  and 
volatile  organic  compound  contamination  in  two 
sandy  aquifers  in  Cadillac,  Michigan.  The  aquifers 
approach  200  feet  in  thickness  and  more  than  one 
square  mile  in  area.  A  series  of  screened  auger 
borings  and  monitoring  wells  was  installed,  and 
ground  water  was  collected  at  10-foot  intervals  as 
the  boreholes  were  advanced  to  define  the  hori- 
zontal and  vertical  distribution  of  the  contaminant 
plumes.  The  ability  of  the  screened  auger  to  obtain 
representative  groundwater  samples  was  supported 
by  the  statistical  comparison  of  field  screening 
results  and  subsequent  laboratory  analysis  of 
groundwater  from  installed  monitoring  wells.  (Au- 
thor's abstract) 
W89-00945 


DISCRETE  POINT  SAMPLER  FOR  GROUND 
WATER  MONITORING  WELLS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00947 


METHOD  FOR  LOCATING  WELLS  IN  A 
GROUNDWATER  MONITORING  NETWORK 
UNDER  CONDITIONS  OF  UNCERTAINTY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-00971 


MICRONUCLEUS  TEST:  EXAMPLES  OF  AP- 
PLICATION TO  MARINE  ECOLOGY, 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

R   Brunetti,  F.  Majonc,  I.  Gola,  and  C.  Beltrame. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

44,  No.  1,  p  65-68,  April  21,  1988.  2  fig,  2  tab,  20 

ref. 

Descriptors:  'Tissue  analysis,  'Bioindicators, 
'Water  pollution,  'Mussels,  'Gills,  'Monitoring, 
Water  pollution  effects,  Indicators,  Mollusks,  My- 
tilus.  Sampling. 

The  possibility  of  using  micronucleus  frequencies 
detected  in  natural  mussel  populations  as  indicators 
of  the  genotoxicity  of  marine  water  pollutants  was 
investigated  using  gill  tissue  of  Mytilus  gallopro- 
vincialis.  Mussels  were  collected  from  stations  in 
the  Venice  Lagoon  and  La  Spezia  Roads  (Italy) 
characterized  by  different  degrees  of  pollution. 
The  test  seemed  to  be  a  very  sensitive  indicator  of 
the  presence  of  genotoxic  contaminants.  However, 
the  mean  micronucleus  frequency  was  very  low 
where  the  mussel  population  was  scarce.  It  is  con- 
cluded that  the  use  of  micronucleus  frequencies  for 
the  evaluation  of  environmental  pollution  may  be 
limited    to   situations    where    sample    stations    lie 


within  a  range  of  environmental  conditions  that  do 

not  induce  mortality.  (Doria-PTT) 

W89-01042 


SIMPLE,     RELIABLE,     AND     INEXPENSIVE 
PORE-WATER  SAMPLER, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-01051 


PRECIPITATION  AND  INDIRECT  SPECTRO- 
PHOTOMETRIC  DETERMINATION  OF  SUL- 
FATE TRACES  IN  FRESH  WATER  WITH 
LEAD  NITRATE  AND  TETRAPHENYLPOR- 
PHINE  TRISULFONIC  ACID, 
Kanazawa  Univ.  (Japan).  Dept.  of  Chemistry. 
T.  Honjo,  and  N.  Hayashi. 

Fresenius'  Zeitschriftfuer  Analytische  Chemie 
ZACFAU,  Vol.  330,  No.  8,  p  713-714,  May  1988.  2 
tab,  3  ref. 

Descriptors:  'Water  analysis,  'Sulfates,  'Spectro- 
photometry, 'Chemical  analysis,  Trace  levels. 

A  new  method  for  the  indirect  spectrophotometric 
determination  of  sulfate  at  ppm  levels  in  fresh 
water  has  been  established  using  lead  nitrate  and 
tetraphenylporphine  trisulfonic  acid.  Non  of  the 
ions  investigated  (Al(3  +  ),  Mn(2  +  ),  Fe  (3  +  ), 
Cu(2  +  ),  Mg(2  +  ),  I(-),  Cl(-),  Br(-),  Co3(2-),  Mg 
(2  +  ),  I(-),  Cl(-),  Br(-),  N03(-))  interfered  with  the 
determination  of  sulfate  traces.  Sulfate  could  be 
determined  a  6-10  ppm  levels  in  freshwater 
(Stoehr.-PTT) 
W89-01085 


GAS  CHROMATOGRAPHIC-MASS  SPECTRO- 
METRIC  INVESTIGATIONS  ON  LIPOPHILIC 
ANTHROPOGENIC  SUBSTANCES  IN  ENVI- 
RONMENTAL SAMPLES.  II:  A  SPLITrER  FOR 
THE  SIMULTANEOUS  DETECTION  OF  CAP- 
ILLARY GAS  CHROMATOGRAMS  BY  UP  TO 
FOUR  DIFFERENT  GC-DETECTORS, 
Biologische  Anstalt  Helgoland  (Germany,  F.R.) 
D.  Janssen. 

Fresenius'  Zeitschrift  fuer  Anaytische  Chemie 
ZACFAU,  Vol.  331,  No.  1,  p  20-26,  June  1988.  2 
fig,  2  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Chroma- 
tography, 'Mass  spectrometry,  'Chemical  analysis, 
'Water  analysis,  'Gas  chromatography,  Qualita- 
tive analysis,  Elbe  River,  Lindane,  Parathion,  Ag- 
ricultural chemicals,  Pesticides. 

A  device  has  been  developed  that  splits  the  eluent 
of  a  capillary  gas  chromatograph,  GC,  into  four 
streams,  allowing  the  simultaneous  use  of  up  to 
four  different  detectors.  The  rather  insensitive  but 
unspecific  flame  ionization  detector,  FID,  was 
combined  with  1  to  3  more  or  less  element-specific 
detectors.  The  additional  information  obtained  by 
the  element-specific  detectors  allows  a  directed 
search  for  certain  substance  peaks  during  a  GC- 
MS  analysis  under  indentical  conditions  in  a  very 
narrow  range  of  the  total  ion  chromatogram  of  the 
mass  spectrometer.  Substance  peaks  that  are  over- 
lapping and  completely  covered  by  much  greater 
matrix  peaks  also  can  be  investigated.  Even  with- 
out GC-MS  analysis  the  GC  driven  by  the  four- 
fold eluent  splitter  gave  valuable  information.  As 
the  peak  areas  of  a  substance  from  the  various 
detectors  must  be  in  a  certain  ratio  to  each  other, 
simultaneous  multidetection  allows  at  least  a  good 
semiqualitative  estimation  of  the  substance 
amounts.  The  capability  of  the  splitter  is  demon- 
strated by  an  investigation  of  a  water  sample  from 
the  river  Elbe.  Three  compounds  were  selected  for 
analysis  (lindane,  methyl  parathion,  and  2-(methyl- 
mercapto)  benzothiazole.  All  three  compounds 
were  successfully  identified  by:  (1)  retention  time, 
(2)  signal  ratio  of  each  detector,  and  (3)  mass 
spectrometry.  (Stochr-PTT) 
W89-01086 


DETERMINATION  OF  THIRAM  IN  WATER 
AND  SOILS  BY  CATHODIC  STRIPPING  VOL- 
TAMMETRY  BASED  ON  ADSORPTIVE  ACCU- 
MULATION, 


Universidad  Autonoma  de  Madrid  (Spain).  Dept. 

de  Quimica. 

J.  R.  Procopio,  M.  T.  Sevilla  Escribano,  and  L.  H. 

Hernandez. 

Fresenius'    Zeitschrift    fuer    Anaytische    Chemie 

ZACFAU,  Vol.  331,  No.  1,  p  27-29,  June  1988.  2 

fig,  2  tab,    13   ref.   DGICyT  project   PA86-0367. 

Descriptors:  'Thiram,  'Fungicides.  'Soil  analysis, 
'Water  analysis,  'Pesticides,  Agricultural  chemi- 
cals, Chemical  analysis,  Adsorption,  Cathodes, 
Voltammetry,  Accumulation.  Calibrations. 

A  sensitive  electrochemical  stripping  procedure 
was  developed  for  the  detection  of  thiram.  Accu- 
mulation is  achieved  by  adsorption  of  the  com- 
pound on  the  hanging  mercury  drop  electrode. 
Optimal  experimental  parameters  include  an  accu- 
mulation potential  of  -0.2  V  vs.  Ag/AgCl,  a  0.075 
mol/liter  ammonia  solution  as  supporting  electro- 
lyte and  a  differential  pulse  stripping  mode.  The 
detection  limit  is  0.3  ng/ml  after  120  s  accumula- 
tion and  0.03  ng/ml  after  600  s  accumulation.  The 
main  interference,  which  came  from  metalss  that 
form  complexes  with  thiram,  may  be  eliminated  by 
addition  EDTA  before  extraction.  Becaue  of  its 
low  detection  limit,  the  method  is  suitable  for  the 
determination  of  low  thiram  concentrations  as 
found  in  water  and  soil,  after  its  application  to  crop 
soils.  (Stoehr-PTT) 
W89-01087 


NITRILOTRIACETIC  ACID  (NTA)  ENVIRON- 
MENTAL MONITORING  PROGRAM  IN  INDI- 
ANA: 1979  TO  1983, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

R.  H.  Wendt,  A.  G.  Payne,  and  W.  D.  Hopping. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  4,  p  275-290,  April  1988.  7 
fig,  10  tab,  19  ref. 

Descriptors:  'Indiana,  'Metals,  'Monitoring,  *Ni- 
trilotriacetic  acid,  'Detergents,  'Municipal 
wastewater,  Drinking  water.  Surface  water, 
Wastewater  treatment,  Sampling,  Trickling  filters, 
Activated  sludge  process,  Copper,  Zinc,  Cadmium, 
Lead,  Chromium,  Toxicity. 

The  environmental  concentrations  of  nitrilotriace- 
tic  acid  (NTA)  resulting  from  its  use  in  laundry 
detergents  were  monitored  during  a  four-year 
study  conducted  in  central  Indiana.  The  purpose  of 
the  study  was  to  measure  NTA  concentrations  in 
municipal  wastewater,  in  surface  waters  that  re- 
ceive wastewater  effluent  and  in  finished  drinking 
water  from  surface  waters  downstream  from  the 
outfalls  of  wastewater  treatment  plants.  The  25 
sampling  sites  were  interdependent  locations  in  and 
around  Indianapolis,  Indiana,  an  area  that  received 
laundry  detergents  containing  Na3NTA  at  a  level 
equivalent  to  3.6%  NTA  in  all  detergents  (w/w) 
during  the  last  two  years  of  the  program.  NTA 
removal  during  wastewater  treatment  averaged 
91%  at  activated  sludge  treatment  plants  and  65% 
at  trickling  filter  plants.  NTA  concentrations  aver- 
aged 0.008  micrograms/ml  in  river  waters  and 
0.004  micrograms/ml  in  drinking  waters  when 
NTA  containing  detergents  were  in  use.  NTA 
concentrations  in  wastewaters,  river  waters  and 
drinking  waters  were  similar  to  or  lower  than 
concentrations  predicted  from  usage  levels  and 
agreed,  within  a  factor  of  3,  with  the  predicted 
values.  Concentrations  of  six  metals  (Cu,  Ni,  Cd, 
Pb,  CR  and  Zn)  were  also  measured  in  samples 
collected  throughout  the  program.  Concentrations 
of  the  metals  in  influent  wastewater,  their  removal 
by  wastewater  treatment  and  their  concentrations 
in  river  and  finished  drinking  waters  were  compa- 
rable with  values  typical  in  the  United  States.  Use 
of  NTA  in  laundry  detergents  did  not  affect  metals 
removal  by  wastewater  treatment  or  metals  con- 
centrations in  river  and  drinking  waters.  (Author's 
abstract) 
W89-O1089 


ORGANOCHLORINE  AND  MERCURY  RESI- 
DUES IN  WILD  MINK  AND  OTTER:  COM- 
PARISON WITH  FISH, 

New  York  State  Dept.  of  Environmental  Conser- 
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vation,  Gloversville.  Hale  Creek  Field  Station. 
For  primary  bibliographic  entry  see  Field  5B 
W89-01093 


COMPARISON  OF  THREE  SEDIMENT  BIO- 
ASSAY  METHODS  USING  DETROIT  RIVER 
SEDIMENTS, 

Michigan  State  Univ.,  East  Lansing.  Pesticide  Re- 
search Center. 

J.  P.  Giesy,  R.  L.  Graney,  J.  L.  Newsted,  C.  J. 
Rosiu,  and  A.  Benda. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  6,  p  483-498,  June  1988.  6 
fig,  9  tab,  97  ref. 

Descriptors:  "Toxicity,  *Bioassay,  *Sediments, 
•Rivers,  'Detroit,  *Michigan,  Bacteria,  Insects, 
Daphnia  magna,  Chironomus  tentans,  Benthic 
fauna.  Interstitial  water,  Statistical  analysis. 

The  relative  sensitivities  and  discrimination  abili- 
ties of  the  Daphnia  magna  48-h  lethality  assay  of 
sediment  pore  water,  the  Photobacterium  phos- 
phoreum  15-min  bioluminescence  inhibition  (Mi- 
crotox)  assay  of  sediment  pore  water  and  the  Chir- 
onomus tentans  10-d  growth  reduction  assay  of 
whole  Detroit  River  sediments  were  investigated 
and  predictive  relationships  developed.  While  all 
three  assays  demonstrated  the  toxicity  of  some 
sediments  and  all  of  them  identified  the  most  and 
least  toxic  sediment,  the  D.  Magna  lethality  assay 
was  the  least  sensitive  and  discriminatory.  The 
Microtox  assay  was  the  most  sensitive.  Based  on 
lethality,  the  C.  Tentans  assay  was  less  sensitive 
than  D.  Magna,  but  growth  inhibition  was  sensitive 
and  the  most  discriminatory  of  the  three  assays. 
Chironomids  were  not  observed  in  the  sediments 
that  caused  a  30%  decrease  in  growth  of  C.  Ten- 
tans relative  to  that  on  control  sediment  in  which 
chironomids  were  observed.  The  results  of  all  of 
the  assays  were  correlated,  but  none  of  the  assays 
accurately  predicted  the  results  of  the  other  two.  It 
was  concluded  that  the  D.  Magna  lethality  test 
could  be  used  to  predict  which  sediments  were  so 
toxic  that  benthic  insects  would  not  be  expected  to 
be  present.  A  principal  components  analysis  dem- 
onstrated that  the  Microtox  assay  gave  sufficiently 
different  information  that  it  could  be  included  in  a 
battery  of  sediment  toxicity  tests  designed  to  accu- 
rately classify  the  toxicities  of  sediments.  (Author's 
abstract) 
W89-01097 


COMPARING  HEADSPACE  WITH  PURGE 
AND  TRAP  FOR  ANALYSIS  OF  VOLATILE 
PRIORITY  POLLUTANTS, 

Hewlett-Packard   Co.,   Avondale,   PA.   Avondale 

Div. 

P.  L.  Wylie. 

Journal  of  the  American  Water  Works  Association 

JA\VWA5,  Vol.  80,  No.  8,  p  65-72,  August  1988 

1 1  fig,  3  tab,  24  ref 

Descriptors:  'Pollutant  identification,  "Organic 
compounds,  'Water  analysis,  'Sampling,  *Gas 
chromatography,  Volatile  organic  compounds 
Headspace  sampling,  Purge-and-trap  techniques, 
Comparison  studies,  Performance  evaluation  Au- 
tomation. 

Headspace  sampling  was  compared  with  purge- 
and-trap  techniques  for  the  gas  chromatographic 
analysis  ot  volatile  pollutants  in  water.  Using  opti- 
mized headspace  conditions,  this  technique  was  as 
sensitive  as  the  purge-and-trap.  The  precision  of  24 
sequential  headspace  injections  was  better  than 
that  for  purge-and-trap  analyses.  The  advantages 
o  headspace  sampling  are  automation  to  24  sam- 
ples no  change  of  contamination  from  foaming  or 
nigh  concentrations  of  analvte,  wide  variety  of 
matrixes  which  can  be  sampled,  portability,  dispos- 
abihty  of  glassware,  use  in  field  without  a  transfer 
step,  connection  of  two  headspace  samplers  to  one 
chromatography  thus  doubling  the  capacity,  and 
use  of  the  same  sampling  parameters  for  EPA 
methods  60!  and  602.  The  disadvantages  of  head- 
space  sampling  are  the  possibility  of  injecting  am- 
bient air  and  interference  from  water  injected  with 
aqueous  samples.  Advantages  of  purge-and-trap 
sampling  are  automation  up  to  10  samples  and 
fcfA  endorsement.   Disadvantages  of  purge-and- 


trap  sampling  are  loss  of  light  volatiles  with  exces- 
sive purge  times  or  flow  rates,  danger  of  contami- 
nation from  previous  samples  and  foaming,  inter- 
ference from  ambient  air,  expensive  and  fragile 
glassware  which  must  be  carefully  washed,  low 
sample  throughput,  and  different  configurations 
for  EPA  methods  601  and  602.  (Cassar-PTT) 
W89-01U9 


MICROCOMPUTER-BASED  MEASUREMENT 
OF  ALGAL  FLUORESCENCE  AS  A  POTEN- 
TIAL INDICATOR  OF  ENVIRONMENTAL 
CONTAMINATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

C.  I.  Mayfield,  and  M.  Munawar. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6.  Vol.  41,  No.  2,  p  261-">66 

August  1988.  1  fig,  2  tab,  4  ref. 

Descriptors:  'Pollutant  identification,  'Data  acqui- 
sition, 'Computers,  'Fluorometry,  'Algae,  Toxici- 
ty, Measuring  instruments,  Videoimaging,  Micros- 
copy, Chlorophyll,  Fluorescence,  Mercury, 
Metals,  Chlorella,  Phytoplankton. 

The  recent  availability  of  inexpensive  interfaces 
between  microcomputers  and  video  cameras  has 
made  possible  videoimaging-and-analysis  systems 
which  are  able  to  measure  the  relative  brightness 
of  many  individual  points  in  a  microscope  image. 
One  such  system  was  designed  to  operate  with  a 
uv-fluorescence  microscope,  providing  video 
images  of  the  chlorophyll  fluorescence  of  living 
algal  cells;  these  images  were  then  analyzed  with 
the  aid  of  a  microcomputer.  Two  tests  showed  that 
the  videoimaging-microcomputer  system  was  able 
to  distinguish  changes  in  chlorophyll-fluorescence 
intensities  due  to  treatment  with  mercury  and  mix- 
tures of  metals.  In  the  first,  progressively  longer 
exposure  to  mercury  decreased  the  average  chloro- 
phyll fluorescence  of  Chlorella  vulgaris  cells.  The 
second  test  involved  the  treatment  of  a  natural 
phytoplankton  population  from  Lake  Ontario  with 
1  and  10  times  the  recommended  levels  of  metal 
mixtures  and  resulted  in  a  significant  decrease  in 
chlorophyll  fluorescence  at  the  lOx  concentration. 
There  was  no  significant  decrease  after  a  20-hour 
exposure  at  the  lx  concentration.  More  compara- 
tive testing  is  required  to  validate  this  toxicity- 
measurement  approach,  but  at  the  least  it  seems 
that  responses  of  chlorophyll  to  uv  light  differ 
according  to  the  prior  treatment  with  metals 
(Shidler-PTT) 
W89-01157 


IS  WATER  A  RELEVANT  SAMPLING 
MEDIUM  FOR  TOXIC  CHEMICALS:  AN  AL- 
TERNATIVE ENVIRONMENTAL  SENSING 
STRATEGY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

E.  D.  Ongley,  D.  A.  Birkholz,  J.  H.  Carey,  and  M 
R.  Samoiloff. 

Journal  of  Environmental  Quality  JEVQAA  Vol 
17,  No.  3,  p  391-401,  July-September  1988.  6'fie,  5 
tab,  26  ref. 

Descriptors:  'Pollutant  identification,  'Water  sam- 
pling, 'Bottom  sampling,  'Pollutants,  'Environ- 
mental quality,  Comparison  studies,  Path  of  pollut- 
ants, Synoptic  analysis,  Low  flow,  Sample  prepa- 
ration, Bioassay,  Suspended  sediments,  Toxicity 
Water  quality,  Cost  analysis.  Environmental 
policy. 

Using  an  uncomplicated  960  km  reach  of  the  North 
Saskatchewan  River,  pathways  and  distribution  of 
anthropogenic  contaminants  in  water  and  in  sus- 
pended and  bottom  sediments  were  examined.  Syn- 
optic sampling  during  stable  low  flow  allowed 
maximum  inference  of  point  sources  and,  therefore, 
of  chemical  complexity.  After  chemical  extraction 
of  contaminants  into  two  fractions  for  aqueous 
samples,  and  five  fractions  for  sediment  samples,  it 
was  possible  to  assess  the  toxicity  of  the  fractions 
using  two  independent  bioassays-the  Panagrellus 
redivivus  nematode  assay  and  a  nonstandard  modi- 
fication of  the  Ames  bacterial  test.  There  was  little 
comparability  between  the  toxic  response  of  whole 
water  samples  and  of  suspended  sediments  con- 
tained in  the  whole  water  samples.  There  was  a 


much  greater  toxic  response  and  larger  number  of 
priority  chemicals  associated  with  suspended  sedi- 
ments than  was  found  in  water  samples.  Observed 
priority  chemicals  could  exist  in  water  or  on  sedi- 
ments, yet  produce  no  toxic  response  in  one  or 
both  of  the  bioassay  procedures.  Significant  toxici- 
ty was  also  observed  in  the  absence  of  priority 
chemicals.  These  results  led  to  questioning  the 
efficacy  of  applying  a  standard  menu  of  priority 
chemicals  to  water  samples  for  ambient  (i.e.,  not 
end-of-pipe)  aquatic  quality  monitoring  purposes. 
It  is  concluded  that  water  may  be  an  inappropriate 
medium  upon  which  to  base  criteria  for  toxic 
chemical  sensing  purposes  in  aquatic  systems  and 
that  the  menu  approach  to  toxic  chemical  sensing 
was  neither  cost  nor  information  efficient.  An  al- 
ternative sensing  protocol  is  proposed  which  uses  a 
coupled  chemical-bioassay  protocol  that  reduces 
the  number  of  chemicals  analyzed,  produces  an 
objective  biological  index  of  relative  toxic  re- 
sponse, provides  a  backup  for  the  presence  of  toxic 
chemicals  not  included  in  the  chemical  screen,  and 
conveys  meaningful  ecological  information  upon 
which  agencies  can  make  program  decisions.  (Au- 
thor's abstract) 
W89-01162 


REVIEW  OF  THE  USE  OF  XAD  RESINS  TO 
CONCENTRATE  ORGANIC  COMPOUNDS  IN 
WATER, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

S.  A.  Daignault,  D.  K.  Noot,  D.  T.  Williams,  and 
P.  M.  Huck. 

Water  Research  WATRAG,  Vol.  22,  No  7  n  803- 
813,  July  1988.  1  tab,  76  ref. 

Descriptors:  'Pollutant  identification,  'Water 
treatment,  'Literature  review,  'Organic  com- 
pounds, 'Mutagenicity,  'Resins,  *XAD  resins. 
Drinking  water,  Amberlite,  Adsorbents,  Sorption, 
Disinfection. 

The  current  and  historical  literature  pertaining  to 
the  use  of  Amberlite  (registered  trademark)  XAD 
resins  for  isolating  and  concentrating  organic  com- 
pounds is  reviewed.  The  focus  is  on  XAD-2  and 
XAD-4  resins  and  their  use  in  concentrating  organ- 
ics  from  drinking  water  for  mutagenicity  studies. 
Factors  affecting  solute  adsorption/desorption  are 
addressed,  as  are  resin  cleaning  and  regeneration 
methods.  The  identification  and  elimination  of 
resin  artifacts  are  discussed  as  well  as  the  possible 
mutagenic  potential  of  these  artifacts  or  of  their 
disinfection  by-products,  principally  resulting  from 
their  reaction  with  chlorine.  (Author's  abstract) 
W89-01215 


GRAVIMETRIC  MEASUREMENT  OF  AD- 
SORPTION PARAMETERS  IN  WATER  SYS- 
TEMS WITH  A  QUARTZ  SPRING  BALANCE, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

K.  E.  Noll,  and  V.  Gounaris. 

Water  Research  WATRAG,  Vol.  22,  No.  7,  p  815- 

823,  July  1988.  10  fig,  4  tab,  29  ref. 

Descriptors:  'Pollutant  identification,  'Adsorp- 
tion, 'Gravimetric  analysis,  'Water  treatment, 
'Measuring  instruments,  Differential  reactors! 
Equilibrium,  Kinetics,  Adsorbents,  Activated 
carbon,  Resins,  Phenols,  Buoyancy,  Freundlich 
isotherm  model. 

A  technique  utilizing  a  differential  reactor  was 
applied  to  liquid/solid  systems.  The  method  al- 
lowed both  equilibrium  and  kinetic  parameters  to 
be  determined  simultaneously.  Tests  were  conduct- 
ed with  four  adsorption  systems.  The  adsorbents 
were  F400  activated  carbon  and  XAD-4  polymeric 
resin,  while  phenol  (PNL)  and  p-chlorophenol 
(PCP)  were  used  as  adsorbates.  The  gravimetric 
measurements  were  complicated  by  the  effect  of 
buoyancy;  however,  this  buoyancy  factor  was  con- 
stant for  each  water/solid  adsorption  system,  and 
was  determined  experimentally.  It  was  possible  to 
explain  the  buoyancy  effect  theoretically,  in  terms 
of  equivolume  displacement  of  water,  for  the 
XAD-4  systems,  but  not  for  those  of  carbon.  The 
results  obtained  for  the  K  isotherm  of  the  Freund- 
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lich  model  (derived  gravimetrically  from  experi- 
ments at  constant  solute  concentration)  were  2.31 
for  PNL/XAD-4.  15.2  for  PCP/XAD-4,  86.7  for 
PNL/F400.  and  138  for  PCP/F400.  The  adsorp- 
tion parameters  obtained  by  the  new  method  were 
in  good  agreement  with  those  of  2.01.  12.96,  68, 
and  146  found  in  the  literature  for  the  same  param- 
eter and  the  same  adsorption  systems.  The  spring- 
balance  configuration,  combining  the  mathematical 
advantages  of  a  differential  reactor  and  the  simplic- 
ity of  gravimetric  measurement  was  shown  to  be 
an  effective  tool  for  the  measurement  of  equilibri- 
um and  kinetic  parameters  of  adsorption,  and  appli- 
cable to  fixed-bed  adsorption.  (Shidler-PTT) 
W89-01216 


DETECTION  OF  ENVIRONMENTAL  VIRUSES 
IN  SLUDGE:  ENHANCEMENT  OF  ENTERO- 
VIRUS PLAQUE  ASSAY  TITERS  WITH  5- 
IODO-2'-DEOXYURIDINE  AND  COMPARI- 
SON TO  ADENOVIRUS  AND  COLIPHAGE 
TITERS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
F  P.  Williams,  and  C.  J.  Hurst. 
Water  Research  WATRAG,  Vol.  22,  No.  7,  p  847- 
851,  July  1988.  2  tab,  19  ref. 

Descriptors:  *Pollutant  identification,  *Sludge, 
♦Wastewater  treatment,  'Viruses,  *  Bacteriophage, 
'Bioassay,  Primary  sludge,  Environmental  viruses, 
5-Iodo-2'-deoxyuridine,  Comparison  studies,  Quan- 
titative analysis,  Incubation,  Enteroviruses,  Adeno- 
viruses, Coliphages,  Escherichia  coli,  Fluorometry. 

Enteroviruses  present  in  the  primary  sludge  of  two 
wastewater-treatment  plants  were  quantitatively 
analyzed  using  a  continuous  African  green  monkey 
kidney-cell  line  (BGM).  Incubation  of  BGM  mon- 
olayers with  50  micrograms  per  ml  5-iodo-2'-deox- 
yuridine  (IDU)  for  4  days  prior  to  use  enhanced 
the  number  of  plaque-forming  units  detected  in  10 
of  10  concentrated  sludge  samples.  Coliphages  also 
present  in  these  samples  were  detected  using  as 
hosts  Escherichia  coli  C  and  E.  coli  A- 19,  an  Hfr 
strain.  E.  coli  C  coliphage  titers  were  consistently 
higher  than  E.  coli  A-19  titers,  and  were  100-1000 
times  higher  than  the  enterovirus  titers  obtained 
with  BGM  cells.  Adenoviruses  present  in  the 
sludge  samples  were  detected  by  immunofluores- 
cence assay.  Interestingly,  those  results  suggested 
that  adenoviruses  were  also  more  numerous  than 
enteroviruses  (as  detected  by  either  IDU-treated  or 
untreated  BGM  plaque  assay).  (Author's  abstract) 
W89-01220 


EVALUATION  AND  COMPARISON  OF  TWO 
SHORT-TERM  FATHEAD  MINNOW  TESTS 
FOR  ESTIMATING  CHRONIC  TOXICITY, 

Environmental  Monitoring  and  Support  Lab. -Cin- 
cinnati, OH.  Biological  Methods  Branch. 
Q.  H.  Pickering. 

Water  Research  WATRAG,  Vol.  22,  No.  7,  p  883- 
893,  July  1988.  Stab,  15  ref. 

Descriptors:  *Bioassay,  *Water  pollution  effects, 
•Fathead  minnows,  'Sublethal  effects,  'Toxicity, 
Evaluation,  Comparison  studies,  Embryonic 
growth  stage,  Larval  growth  stage,  Animal 
growth.  Survival,  Effluents,  Sodium  pentachloro- 
phcnate,  Sodium  dodecylsulfate.  Linear  alkyl  sul- 
fonates. Industrial  wastes,  Chemical  wastes,  Chro- 
mium. 

A  study  was  conducted  to  evaluate  and  compare 
the  fathead-minnow  larval  survival  and  growth 
test  ('larval  test')  and  the  fathead-minnow  embryo/ 
larval  survival  and  teratogenicity  test  ('embryo/ 
larval  test').  I  hese  tests  were  developed  for  use  by 
the  EPA  regional  and  state  programs  and  National 
Pollutant  Discharge  Elimination  System  permittees 
to  estimate  the  chronic  toxicity  of  effluents  and 
receiving  waters.  Five  larval  tests  with  the  refer- 
ence toxicant,  sodium  pentachlorophenatc 
(NaPCP),  gave  a  mean  subchronic  value  of  253 
micrograms/1.  The  mean  LC50,  LCI0,  and  LCI 
values  for  the  embryo-larval  test  were  313,  224, 
and  172  micrograms/1.  The  mean  subchronic  value 
for  six  larval  tests  with  the  reference  toxicant, 
sodium  dodecylsulfate  (SDS),  was  6.0  mg  per  1 
The  mean  LC50,  LC10,  and  LCI  values  for  the 
embryo-larval  test  were  5  8,  4.2,  and  3.3  mg/1.  The 


mean  subchronic  value  for  four  larval  tests  with 
linear  alkylbenzene  sulfonate  was  2.1  mg/1  and  the 
subchronic  values  ranged  from  1.7  to  3.4  mg/1. 
The  repeatability  of  the  larval  and  the  embryologi- 
cal  tests  with  the  reference  toxicants,  NaPCP  and 
SDS,  was  excellent.  As  would  be  expected,  the 
sensitivity  of  these  two  test  methods  varies  with 
the  toxicant.  Side-by-side  tests  were  conducted 
with  two  refinery  effluents,  one  utility  effluent,  and 
with  hexavalent  chromium.  The  larval  test  was 
more  sensitive  to  the  refinery  effluents  and  hexava- 
lent chromium.  The  low  test  concentration  of  the 
utility  effluent  caused  an  adverse  effect  in  both 
tests.  (Author's  abstract) 
W89-01224 


METALLOTHIONEIN-LIKE  HEAVY  METAL 
BINDING  PROTEIN  LEVELS  IN  ASIATIC 
CLAMS  ARE  DEPENDENT  ON  THE  DURA- 
TION AND  MODE  OF  EXPOSURE  TO  CADMI- 
UM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01228 
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ROLE  OF  EXTERNAL  AMMONIUM  INPUTS 
IN  FRESHWATER  ACIDIFICATION, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

J.  A.  A.  Schuurkes,  and  R.  Mosello. 
Schweizerische      Zeitschrift      fuer      Hydrologie 
SZHYA6,  Vol.  50,  No.  1,  p  71-86,  May  1988.  4  fig, 
5  tab,  36  ref. 

Descriptors:  *Air  pollution,  "Acidification,  *Water 
pollution  sources,  *Acid  rain,  'Ammonium,  'Sul- 
fates, 'Nitrates,  'Path  of  pollutants,  Hydrogen  ion 
concentration,  Lakes,  Rivers,  Industrial  emissions, 
Alpine  regions,  Italy,  The  Netherlands,  Chemistry 
of  precipitation.  Precipitation. 

Gaseous  ammonia  released  into  the  atmosphere 
from  animal  manure,  fertilizer  and  industrial  proc- 
esses neutralizes  acid  oxidation  products  of  sulfur 
and  nitrogen  oxides  in  precipitation.  This  results  in 
a  substantial  increase  in  pH  of  precipitation.  Once 
deposited  in  soil  or  water,  the  ammonium  com- 
pounds may  be  oxidized  to  nitric  acid.  This  means 
that  hydrogen  ions  neutralized  in  the  atmosphere 
are  now  released.  This  paper  concerns  bulk  pre- 
cipitation samples  at  some  selected  northern  Italian 
and  Dutch  sites,  representing  areas  with  different 
regional  industrial  and  agricultural  impact.  In  addi- 
tion, the  role  of  external  loads  of  ammonium  in 
freshwater  acidification  is  discussed,  considering 
an  ammonium  sulfate  polluted  subalpine  lake  in 
northern  Italy  and  the  results  of  experimental  stud- 
ies on  susceptible  soft  water  systems  in  The  Neth- 
erlands. In  these  cases  the  acidifying  effect  of 
biochemical  ammonium  conversions,  particularly 
ammonium  oxidation,  was  evident,  reaching  pfl 
values  below  4.  Regarding  the  deleterious  chemi- 
cal and  ecological  effects,  a  reduction  in  the  emis- 
sion of  gaseous  ammonia  is  programmed  for  The 
Netherlands.  In  the  Alpine  region  atmospheric  am- 
monia and  ammonium  also  constitute  a  threat  for 
sensitive  ecosystems.  (Author's  abstract) 
W89-O0024 


NATURAL  DEGRADATION  ABILITY  OF 
LAKES  AND  THE  ROLE  OF  DRAINAGE  AREA 
IN  THE  PROCESS  (OCENA  NATURALNEJ  PO- 
DATNOSC1  JEZIOR  NA  DEGRADACJE  I 
ROLA  ZLEWNI  U  TYM  PROCESIE), 
Warsaw  Univ.  (Poland).  Inst,  of  Physical  Geo- 
graphic Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-0O032 


INFLUENCE  OF  DUSTS  FROM  CHOSEN  IN- 
DUSTRIAL PLANTS  ON  PARTICULAR  LINKS 
OF  FOREST  ECOSYSTEM  OF  THE  NIEPOLO- 
MICE  FOREST, 

Akademia  Rolnicza,  Krakow  (Poland).  Faculty  of 
Forestry. 


For  primary  bibliographic  entry  see  Field  5C. 
W89-00081 


CHEMISTRY  OF  ATMOSPHERIC  PRECIPITA- 
TION IN  THE  BABIA  GORA  NATIONAL 
PARK, 

Polish    Academy    of   Sciences,    Krakow.    Zaklad 

Ochrony  Przyrody  i  Zasobow  Naturalnych. 

E.  Sawicka. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  2,  p  431- 

448,  1987.  8  fig,  4  tab,  19  ref. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Path  of  pollutants,  'Sulfur,  'Poland,  Ca- 
tions, Heavy  metals,  Calcium,  Magnesium, 
Sodium,  Potassium,  Zinc,  Minerals,  Rainfall, 
Chemical  composition,  Acidity,  Chemical  reac- 
tions, Nutrients,  Water  chemistry,  Babia  Goria  Na- 
tional   Park,    Cycling   nutrients,    Water    pollution 


Studies  were  conducted  on  the  chemical  composi- 
tion of  atmospheric  precipitation  during  the  vege- 
tation seasons  of  1981-1984  in  the  Babia  Gora 
National  Park,  Poland,  at  various  heights  above 
sea  level.  It  was  found  that:  (1)  the  concentrations 
of  sulfur,  calcium,  magnesium,  sodium,  potassium, 
and  zinc  varied  greatly  in  different  sampling  areas; 
(2)  in  the  majority  of  cases,  the  acidity  of  precipita- 
tion was  below  pH  5.6;  (3)  sulfur  had  the  highest 
percentage  in  the  total  amount  of  mineral  compo- 
nents, although  the  total  amount  of  alkaline  com- 
ponents was  higher  than  that  of  sulfur  and  could 
neutralize  it;  (4)  concentrations  of  nutrients  in  pre- 
cipitation were  sufficient  to  supply  the  demand  for 
them  by  some  plants,  e.g.,  spruce;  and  (5)  there 
was  a  high  degree  of  correlation  between  the 
amount  of  rainfall  and  amount  of  sulfur,  and  also 
between  the  height  of  precipitation  and  the  amount 
of  magnesium.  (Doria-PTT) 
W89-00082 


SOLUBILITIES  OF  TRACE  COPPER  AND 
LEAD  SPECIES  AND  THE  COMPLEXING  CA- 
PACITY OF  RIVER  WATER  IN  THE  LINGGI 
RIVER  BASIN, 

Pertanian    Malaysia    Univ.,    Serdang.     Dept.    of 

Chemistry. 

W.  T.  Tan,  G.  S.  Tan,  and  I.  S.  A.  N.  Khan. 

Environmental  Pollution  ENPOEK,  Vol.  52,  No. 

3,  p  221-235,  1988.  3  fig,  5  tab,  19  ref. 

Descriptors:  'Trace  metals,  'Copper,  'Lead, 
•Chelation,  'Rivers,  'Solubility,  'Path  of  pollut- 
ants, Metals,  Heavy  metals,  Basins,  River  basins, 
Potentiometers,  Chemical  of  composition,  Water 
pollution  sources,  Voltammetry,  Particulate 
matter,  Tropical  regims,  Linggi  River,  Malaysia. 

The  physicochemical  form  and  apparent  metal 
complexing  capacities  of  copper  and  lead  species 
were  studied  in  the  river  waters  of  the  Linggi 
River  Basin  in  Malaysia  using  anodic  stripping 
voltammetry  (ASV).  These  waters  receive  dis- 
charges from  a  palm  oil  mill  and  rubber  processing 
factories,  as  well  as  some  light  industrial  and  urban 
discharges.  The  distribution  patterns  of  various 
metal  species  and  levels  of  metal-complexing  ca- 
pacities for  copper  and  lead  varied  with  the  type  of 
discharge.  Discharges  from  light  industries  con- 
tained higher  metal  concentrations  and  have  small- 
er complexing  capacities,  while  discharges  from 
agricultural  industries  and  urban  areas  contained 
smaller  amounts  of  metal  but  have  higher  complex- 
ing capacities.  Metal  species  were  predominantly 
found  as  particulate  metals.  The  soluble  metal  frac- 
tions consisted  of  moderately  labile  and  slowly 
labile  fractions.  The  soluble  copper  and  lead  spe- 
cies were  found  mainly  in  the  moderately  labile 
and  slowly  labside  fractions.  The  very  labile  spe- 
cies, though  present  in  small  amounts  (on  the  order 
of  10  to  the  minus  8th  power),  can,  over  a  long 
period  of  time,  exert  an  impact  in  the  receiving 
waters  as  these  metal  ions  are  readily  bioavailable. 
(Doria-PTT) 
W89-00084 
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CHEMICAL  ENVIRONMENT  OF  SALVINIA 
MOLESTA  MITCHELL:  IONIC  CONCENTRA- 
TIONS OF  INFESTED  WATERS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Indooroopilly   (Australia).    Div.   of 

Entomology. 

P.  M.  Room,  and  J.  Y.  Gill. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  2,  p  127- 

135,  November  1985.  2  fig,  2  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  *Aquatic  plants, 
•Aquatic  weeds,  *Ions,  *Salvinia,  Anions,  Cations, 
Nitrogen,  Phosphorus,  Wastewater  lagoons,  Aus- 
tralia, Chemical  properties. 

Concentrations  of  major  anions  and  cations  and  of 
nitrate  nitrogen,  phosphate  phosphorus,  and  total 
dissolved  iron  are  reported  for  6  sites  in  southeast 
Queensland,  Australia.  Samples  collected  from  a 
lake  during  a  40-week  period  showed  that  concen- 
trations of  N,  P,  K,  and  Fe  increased  rapidly  after 
rain,  then  decreased  rapidly,  probably  due  to 
uptake  by  Salvinia  molesta.  Concentrations  of  Na, 
Ca,  CI,  and  bicarbonate  increased  slowly  during  a 
prolonged  dry  spell  and  decreased  rapidly  after 
heavy  rain.  Ionic  concentrations  in  the  lake  and  in 
streams  were  similar  to  those  reported  from  waters 
infested  with  S.  molesta  elsewhere.  Concentrations 
in  a  sewage  lagoon  were  generally  far  higher,  but 
there  were  no  indications  of  toxicity.  Comparisons 
with  uninfested  waters  suggest  that  S.  molesta  has 
not  yet  occupied  all  Australian  freshwaters  suitable 
for  it.  (See  also  W89-00111  and  W89-00113)  (Au- 
thor's abstract) 
W89-00106 


NITROGEN  POOLS  AND  SOIL  CHARACTER- 
ISTICS OF  A  TEMPERATE  ESTUARINE  WET- 
LAND IN  EASTERN  AUSTRALIA, 

New  South  Wales  Inst,  of  Tech.,  Broadway  (Aus- 
tralia). School  of  Life  Sciences. 
P.  J.  Clarke. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  3,  p  275- 
290,  December  1985.  7  fig,  3  tab,  34  ref. 

Descriptors:  *Path  of  pollutants,  *Estuaries,  ♦Wet- 
lands, 'Nitrogen  cycle,  *Aquatic  soils,  Temperate 
zone,  Cycling  nutrients,  Organic  carbon,  Nitrogen 
compounds,  Biomass,  Oxidation-reduction  poten- 
tial, Hydrogen  ion  concentration,  Mangrove 
swamps,  Salt  marshes,  Australia,  Nitrates,  Nitritus. 

The  nitrogen  status  of  the  soil  and  plant  compo- 
nents of  an  estuarine  wetland  near  Sydney  were 
investigated  during  a  6-month  period  to  detect 
seasonal  and  spatial  changes  in  nitrogen  content. 
Organic  carbon,  organic  nitrogen,  and  inorganic 
nitrogen  concentrations  were  measured  in  the  soil 
at  various  depths  in  six  vegetation  zones  across  the 
wetland.  Carbon  and  nitrogen  content  of  the  plant 
biomass  were  also  determined  in  each  of  the  zones. 
Soil  redox  potentials  and  pH  were  measured  in  situ 
and  both  were  found  to  vary  with  depth  and 
inundation  frequency.  Organic  carbon,  organic  ni- 
trogen, and  inorganic  nitrogen  in  the  soil  decreased 
significantly  from  the  fringe  Casuarina  forest  (1391 
g  N/sq  m)  through  to  the  Avicennia  mangrove 
zone  (133  g  N/sq  m).  Exchangeable  ammonium. 
nitrate,  and  nitrite  concentrations  form  less  than 
1%  of  the  soil  nitrogen  pool  and  vary  seasonally. 
The  distinctive  feature  of  the  mangrove  zone  is 
that  the  plant  component  of  the  total  nitrogen  pool 
is  large  (55%).  This  contrasts  with  the  saltmarsh 
and  fringe  communities,  where  the  plant  pools  are 
small  (15%)  in  comparison  with  the  soil.  These 
findings  are  consistent  with  the  hypothesis  that 
mangroves  export  organic  nutrients  whereas  the 
saltmarsh  and  fringe  communities  act  as  nutrient 
sinks.  (Author's  abstract) 
W89-O011O 


USE  OF  MIRES  IN  MONITORING  THE  AT- 
MOSPHERIC DEPOSITION  OF  HEAVY 
METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00123 


WATER    QUALITY    OF   THE    TISZA    RIVER 
AND  THE  ALPAR  BACKWATER, 


Csongrad  County  Public  Health  Station,  Szeged 

(Hungary). 

M.  Hegedus,  and  I.  Kajary. 

Tiscia  (Szeged),  Vol.  20,  p  3-12,  1985.  7  fig,  1  tab, 

16  ref 

Descriptors:  *Tisza  river,  *Alpar  backwater, 
•Hungary,  *Water  quality,  *Backwater.  *Water 
pollution,  *Water  pollution  effects,  Salmonella, 
Pollution  index.  Similarity,  Bacterial  analysis. 

The  hygienic  water  quality  of  the  Tisza  backwa- 
ters at  Csongrad  and  Alpar  are  reviewed  on  the 
basis  of  results  of  studies  performed  over  a  seven 
year  period.  The  characterization  of  the  sampling 
sites  is  given  by  means  of  a  dendogram  prepared 
on  the  basis  of  the  Czekanovski  similarity  index. 
The  Tisza  river  at  Csongrad  has  become  strongly 
polluted  (water  quality  =  III,  and  at  places  IV, 
class)  in  recent  years.  Over  the  past  seven  years, 
the  water  quality  had  fallen  by  one  class  due  to 
great  sewage-burden  and  the  water  barrage  con- 
struction. The  water  quality  of  the  backwater  at 
Alpar  was  of  I  and  II  class  and  only  rarely  pollut- 
ed in  the  majority  of  the  study  periods.  The  favor- 
able water  quality  is  probably  caused  by  the  fact 
that  the  backwater  is  not  burdened  considerably 
with  sewage.  Isolated  salmonella  serotypes  are 
summarized.  The  preservation  of  the  quality  of  the 
backwater  as  well  as  the  more  enhanced  protection 
of  the  Tisza  river  by  means  of  comparative  micro- 
biological studies  are  discussed.  (Author's  abstract) 
W  89-00 143 


RIVER  EMS:  PROCESSES  AFFECTING  THE 
BEHAVIOUR  OF  METALS  AND  ORGANOCH- 
LORINES  DURING  ESTUARINE  MIXING, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
J.  C.  Duinker,  M.  T.  J.  Hillebrand,  R.  F.  Nolting, 
and  S.  Wellershaus. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  19,  No.  1,  p  19-29,  August  1985.  12  fig,  2  tab, 
14  ref. 

Descriptors:  *River  Ems,  *The  Netherlands,  ♦Es- 
tuarine environment,  *Path  of  pollutants,  ♦Chlorin- 
ated hydrocarbons  'Suspended  sediments,  'Metals, 
Tides,  Neap  tides,  Copper,  Zinc,  Cadmium, 
Mixing,  Sediments,  Polychlorinated  biphenyls, 
Manganese. 

In  summer  1976,  measurements  were  made  of  the 
metals  and  organochlorines  in  solution  and  in  sus- 
pension along  with  studies  of  transport  and  mixing 
of  water  and  particulates  in  the  freshwater  and 
estuarine  region  of  the  river  Ems  during  typical 
neap  tide  conditions.  During  observations,  a  fluid 
mud  layer  occurred  on  the  bottom.  The  following 
properties  were  observed:  (1)  the  mean  grain  size 
was  greater  than  in  other  samples,  and  (2)  the 
organic  carbon  content  in  seston  was  high,  and 
consequently  (3)  dissolved  oxygen  concentrations 
in  water  were  low.  There  was  no  difference  in 
hexachlorocyclohexane  contents  between  fluid 
mid-seston  and  other  samples.  Mn  content  in  this 
seston  was  high  and  its  leachable  portion  was  the 
greatest  in  all  samples.  The  behavior  of  other 
metals  was  different;  contents  were  lower  and  their 
leachable  portions  were  also  lower  than  in  other 
samples.  Concentrations  of  Cu,  Zn,  and  Cd  in 
solution  on  the  mixing  zone  were  higher  than  in 
the  fresh  water  and  marine  end  members,  probably 
as  a  result  of  land-based  sources.  Variations  in 
mineral  composition  of  suspended  material  in  the 
longitudinal  profile  (S  =  0  to  0.03)  were  minor. 
Variations  in  metal  contents  of  suspended  matter 
were  interpreted  in  terms  of  variations  in  size/ 
density  properties.  A  wide  range  of  PCB  compo- 
nents was  present  in  solution  and  suspension  at 
concentrations  in  the  pico-  to  nanogram  per  cu  dm 
range.  (Author's  abstract) 
W89-00149 


NITRITE  AND   AMMONIA   IN   THE  TAMAR 
ESTUARY, 

Institute    for    Marine    Environmental    Research, 
Plymouth  (England). 

A.  W.  Morris,  R.  J.  M.  Howland,  E.  M.  S. 
Woodward,  A.  J.  Bale,  and  R.  F.  C.  Mantoura. 
Netherlands  Journal  of  Sea   Research   NJSRBA, 
Vol.  19,  No.  3/4,  p  217-222,  December  1985.  3  fig, 


Sources  Of  Pollution — Group  5B 

1  tab,  19  ref. 

Descriptors:  'Nitrites,  'Path  of  pollutants.  'Am- 
monia, ♦Tamar  estuary,  'England,  'Estuaries,  'Sa- 
linity, Turbidity,  Sediment.  Seasonal  variation,  Au- 
toanalyzers,  Dissolved  oxygen,  Oxygen  depletion. 

Seasonal  variations  in  the  axial  distributions  of 
nitrite  and  ammonia  in  the  Tamar  estuary,  south- 
west England,  have  been  recorded  by  continuous 
autoanalytical  profiling  at  approximately  monthly 
intervals  together  with  measurements  of  salinity, 
turbidity  and  dissolved  oxygen.  In  contrast  to  the 
persistent  apparent  conservatism  of  nitrite  in  this 
estuary,  these  reduced  species  of  nitrogen  have 
shown  marked  non-conservative  behavior.  Ammo- 
nia distributions  generally  showed  a  maximum  in 
the  middle  to  upper  estuary  which  was  variably 
located  relative  to  salinity  and  had  a  magnitude 
which  tended  to  vary  with  the  spring-neap  tidal 
condition.  These  maxima  are  attributed  to  releases 
from  the  sediment  which  are  facilitated  by  tidal 
sediment  disturbance.  During  the  winter  months, 
nitrite  distributions  reflected  conservative  mixing 
of  riverine  nitrite  but  internal  inputs  within  the  low 
salinity,  turbidity  maximum  zone  became  increas- 
ingly significant  from  spring  to  late  summer  in 
phase  with  an  increasing  degree  of  local  oxygen 
depletion.  It  appears  that  nitrite  is  generated  within 
the  water  column  by  bacterially  mediated  oxida- 
tion of  ammonia.  Anthropogenic  inputs  significant- 
ly augment  both  constituents  in  the  outer  estuary. 
(Author's  abstract) 
W89-00154 


NITROGEN  BUDGET  OF  THE  SCHELDT  HY- 
DROGRAPHICAL  BASIN, 

Universite  Libre  de  Bruxelles  (Belgium).  Lab.  d'O- 

ceanographie. 

G.  Billen,  M.  Somville,  E.  DeBecker,  and  P. 

Servais. 

Netherlands  Journal   of  Sea  Research   NJSRBA. 

Vol.  19,  No.  3/4,  p  223-230.  December  1985.  7  fig, 

5  tab,  20  ref. 

Descriptors:  ♦Scheldt  estuary,  'Water  pollution 
sources,  ♦Path  of  pollutants,  'Belgium,  'Estuaries, 
'Denitrification,  'Nitrogen  cycle,  Nitrites.  Ni- 
trates, Ammonium,  Wastewater  treatment,  Organic- 
nitrogen.  Industrial  wastewater.  North  Sea.  Bel- 
gium, The  Netherlands,  Coastal  waters,  Water  pol- 
lution control.  Tertiary  wastewater  treatment,  Bel- 
gian-Dutch coastal  zone. 

A  nitrogen  budget  including  nitrite,  nitrate,  ammo- 
nium and  organic  nitrogen  is  presented  for  the 
western  Scheldt  estuary.  The  nitrogen  entering  the 
estuarine  zone  was  evaluated  from  measurements 
of  N02(-),  N03(-),  NH4(  +  )  and  organic  nitrogen 
concentration  at  Rupelmonde.  The  origin  of  this 
load  in  the  Scheldt  estuary  was  further  investigat- 
ed by  the  evaluation  of  the  contribution  of  domes- 
tic, industrial  sewages,  agriculture  and  breeding  n 
the  nitrogenous  load  of  the  upper  Scheldt  drainage 
basin.  Domestic  load  was  evaluated  from  the  wa- 
tershed population.  Industrial  sewages  were  quan- 
tified by  use  of  the  evaluation  of  specific  nitrogen 
spoilage  by  the  various  industries  as  a  function  of 
their  number  of  workers.  This  work  shows  the 
predominant  role  of  denitrification  in  tributaries  of 
the  drainage  basin  and  in  the  estuary  itself  as  a 
nitrogen  sink,  which  reduces  the  amount  of  nitro- 
gen exported  by  the  Scheldt  to  the  North  Sea.  It  is 
suggested  that  the  pursuit  of  the  present 
wastewater  treatment  policy,  only  based  on  the 
elimination  of  the  organic  load  without  any  terti- 
ary treatment,  could  result  in  increasing  the  nitro- 
gen output  into  the  Belgian-Dutch  coastal  zones  by 
a  factor  of  2  to  3.  (Author's  abstract) 
W89-00155 


MODELLING  RESEARCH  ON  THE  PRODUC- 
TION CYCLE  OF  PHYTOPLANKTON  IN  THE 
SOUTHERN  BIGHT  OF  THE  NORTH  SEA  IN 
RELATION  TO  RIVERBORNE  NUTRIENT 
LOADS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00157 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


SOME  HYDROCHEMICAL,  HYDROBIOLOGI- 
CAL,  AND  ICHTHYOLOGICAL  FEATURES  OF 
YUGOSLAV  PART  OF  THE  DANUBE  LAST- 
ING FOR  SEVERAL  YEARS  (EINIGE  HYDRO- 
CHEMISCHE.  HYDROBIOLOGISCHE  UND 
ICHTHYOLOGISCHE  EIGENSCHAFTEN  DER 
JUGOSLAWISCHEN  DONAUSTRECKE  IN 
MEHRJAHRIGEM  ZEITRAUM), 
Institute  for  Biological  Research,  Belgrade  (Yugo- 
slavia). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00165 


BACTERIAL  DEGRADATION  OF  CRUDE  OIL 
WATER  POLLUTANTS  IN  DANUBE  WATER 
(DIE  BAKTERIELLE  DEGRADATION  VON 
ERDOLKOHLENWASSERSTOFFEN  IM  DON- 
AUWASSER), 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Experimentalenj  Biologie  a  Ekolo- 
gie. 

B.  Trzilova,  and  L.  Miklosovicova. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  68,  No.  3/4,  p  343-350,  May  1987.  4  fig,  2  tab, 
12  ref.  English  summary. 

Descriptors:  "Oil  pollution,  *Rivers,  'Biodegrada- 
tion,  'Microbial  degradation,  *Fate  of  pollutants. 
Bacteria,  Pseudomonas,  Hydrocarbons,  Danube 
River,  Water  pollution. 

Degradation  of  crude  oil  hydrocarbons  by  organo- 
trophic bacteria  as  a  whole,  by  bacteria  of  the 
genus  Pseudomonas  and  by  yellow  and  violet  pig- 
mented strains  under  experimental  conditions  in 
Danube  water  were  studied.  The  groups  of  organ- 
otrophic bacteria  were  more  sensitive  to  the  pres- 
ence of  pollutants;  this  fact  appeared  as  a  decrease 
of  the  number  of  colonies  and  lower  metabolic 
activity  of  the  cells.  Bacteria  of  the  genus  Pseudo- 
monas and  pigmented  strains  survived  and  multi- 
plied even  after  28  days  exposition.  The  mineraliz- 
ing ability  showed  dependence  on  the  number, 
genus  and  physiological  activity  of  bacteria.  The 
examined  bacterial  groups  degraded  especially  9-19 
carbon  compounds.  Aromatic  components  were 
degraded  with  higher  intensity  than  the  paraffins. 
(Author's  abstract) 
W89-O0168 


VIRAL  POLLUTION  OF  SURFACE  WATERS 

BY  DOMESTIC  WASTE  WATER  DISCHARGE 

(DIE  VIRAL-VERUNREINIGUNG  DER  OBER- 

FLACHENGEWASSER      DURCH      ABLEITEN 

DER  HAUSHALTSABWASSER), 

Institutul    de    Igiena    si    Sanatate    Publica,    Cluj- 

Napoca  (Romania). 

I.  Nestor,  L.  Lazar,  D.  Sovrea,  and  N.  Ionescu. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  68,  No.  3/4,  p  419-427,  May  1987.  2  fig,  3  tab, 

37  ref.  English  summary. 

Descriptors:  'Romania,  'Danube  River,  'Water 
pollution  sources,  'Viruses,  Enteroviruses, 
Wastewater  disposal.  Domestic  wastes,  Municipal 
wastes,  Rivers,  Coxsackie  virus,  Echovirus,  Polio- 


The  virological  investigation  of  several  surface 
waters  from  Romania  (inland  rivers  Somes,  Mures, 
Argcs  and  the  Danube  River)  carried  out  during 
he  1962-1980  period,  showed  a  viral  pollution  of 
these  waters  with  enteroviruses  -  vaccine  strains  of 
polioviruses,  Coxsackie  and  echoviruses  -  in  vari- 
able proportion,  up  to  50%  (13,  17  and  18%  on 
average)  for  the  inland  river  samples  and  up  to 
41.7%  (15%  on  average)  for  the  Danube  river 
water  samples  Compared  with  different  streams 
from  other  countries,  the  pollution  of  the  investi- 
gated rivers  was  relatively  low,  owing  to  the  treat- 
ment -  even  partial  -  of  domestic  wastewaters  prior 
to  their  discharge  into  the  stream.  The  ample  hy- 
drotechnical  construction  built  during  recent  years 
along  the  main  rivers,  including  the  Danube,  may 
contribute  to  a  great  extent  to  the  self-purification 
of  these  waters.  (Author's  abstract) 
W89-O017O 


RADIOACTIVITY  OF  THE  CHECHOSLOVAKI- 
AN  REACH   OF  THE  DANUBE   RIVER   (DIE 


RADIOAKTIVITAT  IM  TSCHECHOSLOWA- 
KISCHEN  DONAUABSCHNITT), 

Vyskumny    Ustav    Vodohospodarsky,    Bratislava 

(Czechoslovakia). 

J.  Mayer. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.   68,   No.   3/4,   p  429-436,   May    1987.   5   ref. 

English  summary. 

Descriptors:  'Danube  River,  'Radioactivity,  'Ra- 
dioisotopes, 'Czechoslovakia,  'Sampling,  Stronti- 
um, Cesium,  Radium,  Tritium,  Radionuclides, 
Sediments,  Aquatic  flora,  Aquatic  fauna,  Suspend- 
ed solids,  Czechoslovakia,  Rivers. 

Monthly  water  sampling  and  quarterly  sediment 
sampling  of  the  Czechoslovakian  section  of  the 
Danube  was  performed.  The  following  parameters 
were  determined:  alpha-  and  beta-activity,  the  con- 
tents of  Sr-90,  Cs-137,  Ra-226  and  H-3.  The  accu- 
mulation of  radionuclides  in  biological  samples 
(fauna  and  flora)  from  the  Danube,  as  well  as  in  the 
sediment  and  in  the  suspended  matter,  was  also 
studied.  The  results  show  that  the  radioactivity 
level  of  this  section  of  the  Danube  is  low,  consist- 
ing mostly  of  natural  radionuclides.  (Author's  ab- 
stract) 
W89-00171 


IMPACT  OF  IMPOUNDING  ON  THE 
OXYGEN  BALANCE  OF  THE  DANUBE  FROM 
KELHEIM  TO  JOCHENSTEIN  MICROBIOLO- 
GICAL-BIOCHEMICAL INVESTIGATIONS 
AND  WATER  QUALITY  MODEL  CALCULA- 
TIONS (ZUM  EINFLUSS  DER  STRAUREGU- 
LIERUNG  AUF  DEN  SAUERSTOFFHAU- 
SHALT  DER  DONAUSTRECKE  KELHEIM-JO- 
CHENSTEIN:  MIKROBIOLOGISCH-BIOCHE- 
MISCHE  UNTERSUCHUNGEN  UND  GUTE- 
MODELLRECHNUNGEN), 
Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 

For   primary   bibliographic   entry   see   Field   6G. 
W89-00173 


DETECTION  AND  ENUMERATION  OF  AC- 
TINOMYCETES  IN  THE  AUSTRIAN  PART  OF 
THE  DANUBE  BY  MEANS  OF  SELECTIVE 
MEMBRANE  FILTRATION  METHODS  TO- 
GETHER WITH  SOME  OTHER  BACTERIO- 
LOGICAL PARAMETERS  (NACHWEIS  UND 
VORKOMMEN  VON  ACTINOMYCETEN  IN 
DER  OSTERREICHISCHEN  DONAU  MITTELS 
SELEKTIVER  MEMBRANFILTERVERFAH- 
REN,  ZUSAMMEN  MIT  EINIGEN  ANDEREN 
BAKTERIOLOGISCHEN  PARAMETERN), 
Bundesanstalt  fuer  Wasserguete,  Vienna  (Austria). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00174 


EFFECTS   OF   ACIDIFICATION    AND   PHOS- 
PHORUS ADDITION  ON  PHYTOPLANKTON 
BIOMASS      AND      PRODUCTIVITY      IN      A 
CIRCUM-NEUTRAL     MESOTROPHIC     LAKE 
RECEIVING  ACID  PRECIPITATION, 
West  Virginia  Univ.,  Morgantown. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-00 179 


MODEL  ECOSYSTEMS  AS  A  TOOL  IN 
FRESHWATER  AND  MARINE  RESEARCH, 

National  Swedish  Environment  Protection  Board, 

Solna. 

A.  Lundgren. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  70,  No.  2,  p  157-196,  April  1985.  9  fig,  1  tab, 

144  ref. 

Descriptors:  'Microcosms,  'Path  of  pollutants, 
'Ecosystems,  'Model  studies,  'Food  chains,  'Tox- 
icity, 'Water  pollution  effects,  'Fate  of  pollutants, 
Ponds,  Lakes,  Streams,  Literature  review.  Bioas- 
say. 

This  review  surveys  of  recent  studies  in  aquatic 
ecotoxicology  and  experimental  ecology,  where 
model  ecosystems  were  used  as  test  systems  and  is 
an  attempt  to  provide  both  theoretical  and  practi- 
cal  aspects  on   the  strategy  of  model  ecosystem 


design.  Small  synthetic  laboratory  microcosms  are 
easily  replicated  and  well  suited  for  standardiza- 
tion Two  examples  are  described  representing  the 
model  ecosystem  and  the  model  food  chain.  These 
microcosms  are  characterized  by  a  very  simplified 
structure  and  a  reduced  number  of  biotic  and  abi- 
otic interactions  and  cannot  be  regarded  as  models 
of  any  specific  natural  ecosystem.  Experiments  in 
small  laboratory  microcosms  can,  however,  pro- 
vide information  on  general  ecosystem  behavior 
and  give  quantitative  on  biodegradability  of  chemi- 
cal substances,  ecological  magnification,  etc.  If  in- 
formation on  fate  and  effects  of  toxic  chemicals  on 
more  specific  natural  ecosystems  is  needed,  much 
more  complex  model  systems  must  be  used.  This  is 
easiest  done  by  isolating  a  part  of  a  natural  ecosys- 
tem. Different  large-scale  model  ecosystems  cover- 
ing pelagic  bags,  benthos  enclosures,  enclosures  of 
the  profundal  zone,  combination  enclosures  with 
both  benthic  and  pelagic  communities  and  experi- 
mental ponds  and  lakes  are  described.  The  artifacts 
introduced  by  enclosure  and  scaling  are  discussed 
together  with  different  ways  to  minimize  their 
effects.  The  controversy  between  realism  and  rep- 
lication is  discussed  and  it  is  concluded  that  experi- 
ments in  large-scale  model  ecosystems  can  provide 
valuable  information  on  the  fate  and  effects  of 
pollutants  in  natural  ecosystems.  (Author's  ab- 
stract) 
W89-00180 


NEW  ASPECTS  OF  THE  SULFUR  CYCLE, 
WITH  SPECIAL  REFERENCE  TO  SHALLOW 
WATERS, 

Hajdu-Bihar  County  Water  Canalization   Works, 

Debrecen  (Hungary). 

I.  Devai,  G.  Devai,  and  I.  Winner. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  70,  No.  4,  p  534-579,  August  1985.  8  fig,  135 
ref. 

Descriptors:  'Sulfur  cycle,  'Shallow  water, 
'Lakes,  'Rivers,  'Water  pollution,  'Path  of  Pol- 
lutants, Literature  review,  Wastewater  disposal, 
Lake  Balaton,  River  Zala,  Hungary,  Lake  sedi- 
ments, Chemical  analysis. 

Gas  chromatographic  and  mass  spectrometric  in- 
vestigations of  the  sediments  in  Lake  Balaton,  the 
River  Zala  and  biomechanical  combined  oxidation- 
type  sewage  treatment  plants  indicated  that  the 
elementary  sulfur  content  in  these  water  bodies  is 
much  higher  than  was  thought  earlier.  The  litera- 
ture on  the  different  sulfur  forms  and  the  global 
sulfur  cycle  is  reviewed,  and  in  the  framework  of  a 
new  model  the  global  sulfur  cycle  is  discussed, 
taking  into  consideration  the  sulfur  quantities  in 
reservoirs  and  moving  on  the  different  fluxes.  Pos- 
sible pathways  of  elementary  sulfur  formation,  bio- 
geochemical  transformations  of  sulfur  compounds, 
and  (based  on  the  properties  of  shallow  waters)  the 
sulfur  forms  and  the  sulfur  cycle  in  shallow  waters 
are  considered.  (Author's  abstract) 
W89-00183 


FACTORS  AFFECTING  NUTRIENT  DYNAM- 
ICS IN  A  PIEDMONT  NORTH  CAROLINA 
RESERVOIR, 

Duke  Power  Environmental   Labs.,  Huntersville, 

NC. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00187 


BROMOTHYMOL-BLUE  TEST:  A  SIMPLE 
ALGAL  BIOASSAY  AND  ITS  USE  FOR  HERBI- 
CIDE SCREENING, 

Kernforschungsanlage  Juelich  G.m.b.H.   (Germa- 
ny, F.R.).  Inst,  fuer  Biotechnologie. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00192 


COULD  BENTHIC  ALGAE  BE  USED  AS 
WATER  QUALITY  INDICATORS  (KONNEN 
BENTHISCHE  ALGEN  ZUR  WASSERGUTE- 
BESTIMMUNG  HERANGEZOGEN  WERDEN), 

Oesterreichische    Akademie    der    Wissenschaften, 

Vienna.  Biologische  Station. 

For  primary  bibliographic  entry  see  Field  5A. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


W  89-00 194 


PRELIMINARY  STUDY  ON  THE  MIGRATION 
AND  TRANSFORMATION  OF  HEAVY 
METALS  IN  THE  SEWAGE-SEAWATER 
MIXING  ZONE  OF  JINZHOU  BAY,  (IN  CHI- 
NESE), 

Institute  of  Marine  Environmental  Protection, 
Dalian  (China). 

B.  Yongen,  F.  Yuzhong,  and  C.  Zheling. 
Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  2, 
p  140-148,  March  1988.  5  fig,  6  tab,  2  ref.  English 
summary. 

Descriptors:  *Bays,  *Jirzhou  Bay,  *Heavy  metals, 
•Wastewater,  "Water  pollution,  *Path  of  pollut- 
ants. Wastewater  seawater  interface,  Lead,  Zinc, 
Cadmium,  Organic  compounds,  Inorganic  com- 
pounds. Tides,  Advection,  China,  Metal  complex- 
es, Flushing,  Solute  transport. 

The  sewage-seawater  mixing  zone  shifts  with  the 
tide  in  Jinzhou  Bay.  Therefore  2  interfacial  mixing 
zones  at  high  and  low  tide  are  formed.  In  the 
mixing  zone  at  high  tide,  Pb,  Zn  and  Cd  exist 
mainly  in  soluble  forms  and  tend  to  transfer  from 
non-stable  forms  into  bound  forms,  whereas  Hg 
exists  mainly  in  suspension  and  soluble  organic  Hg 
tends  to  change  into  inorganic  Hg.  In  the  mixing 
zone  at  low  tide  level,  Pb,  Zn  and  Cd  exist  mainly 
in  soluble  forms,  but  in  these  forms  Pb  and  Cd  tend 
to  transfer  from  bound  into  non-stable  forms,  in 
opposition  to  their  behavior  at  the  high  tide  level, 
whereas  Zn  tends  to  change  from  non-stable  forms 
to  bound  ones  and  Hg  appears  to  change  into  the 
form  bound  by  suspended  grains.  In  a  tidal  period 
advection  fluxes  of  these  metals  from  the  bay  to 
out-bay  are  2.772,  5.070  and  139.411  mg/sq  m/h 
for  Pb.  Cd,  and  Zn,  respectively.  (Author's  ab- 
stract) 
W89-00199 


CHARACTERISTICS  OF  DISTRIBUTION  AND 
MIGRATION  OF  PHOSPHORUS  IN  DEPOS- 
ITS OF  DIANCHI  LAKE,  (IN  CHINESE), 

Academia  Sinica,  Nanjing  (China).  Inst,  of  Geog- 
raphy. 

Y.  Yuansheng. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  2, 
p  149-156,  March  1988.  4  fig,  3  tab,  6  ref.  English 
summary. 

Descriptors:  *Dianchi  Lake,  *Eutrophication, 
*Eutrophic  lakes,  *Phosphorus,  *Water  pollution 
sources,  'Industrial  wastes,  *Path  of  pollutants, 
Organic  compounds,  Calcium,  Iron,  Aluminum, 
Sediments,  China,  Water  pollution  sources,  Sedi- 
ment-water interfaces. 

The  average  of  total  P  is  0.523%  (P205)  in  depos- 
its of  Dianchi  Lake  in  the  form  of  Ca-P  com- 
pounds. There  are  two  accumulation  areas  for 
horizontal  distribution  of  total  P.  One  source,  the 
Haikou  (the  outlet  of  Dianchi  Lake),  is  influenced 
mainly  by  the  P  source  of  Kunyang  and  closely 
related  to  industrial  water  pollution  and  organic 
enrichment  in  the  swamp.  The  other  source,  the 
center  of  the  lake,  is  closely  related  to  the  accumu- 
lation of  inorganic  clay.  The  vertical  profile  of 
total  P  shows  that  superficial  sediments  contain 
higher  P  than  the  lower  natural  beds.  Valid  P  is 
mainly  accumulated  near  the  Haikou  outlet  owing 
to  the  influence  of  the  industrial  water  pollution 
and  accumulation  of  organic  materials.  The  total  P 
in  the  sediments  is  mainly  found  in  Ca-P  com- 
pounds, and  the  valid  P  is  often  in  Fe-P  and  Al-P 
compounds.  The  mobility  of  Ca-P  is  small;  Fe-P 
and  Al-P  are  the  main  mobile  states  of  the  P 
compounds  (except  for  soluble  phosphate  salts). 
All  the  layers  of  sediments  below  the  surficial  layer 
are  in  the  reduced  condition.  The  P  gradually 
moves  with  downward  water  and  is  accumulated 
in  the  mud  layer  of  sediments.  The  microaerophilic 
layer  of  sediments  in  water-sediment  surface  re- 
strains P  from  being  released  from  sediment  to 
water,  resulting  in  a  much  higher  accumulation  of 
P  in  the  surficial  layer  than  the  other  layers.  The 
27  layers  of  lignite  and  peat  indicates  that  the  lake 
has  had  several  periods  of  eutrophication  since  the 
Cenozoic.  Presently,  the  lake  is  a  shallow  lake  or 
even  a  swamp  at  some  places.  Therefore,  eutroph- 


ication is  an  inevitable  result  and  accelerated  by 
industrial  pollution.  Only  by  overall  planning  and 
limiting  the  small-sized  reservoirs  can  the  water 
level  be  maintained,  and  only  by  the  conservation 
of  aquatic  plants  can  the  ability  of  self-purification 
of  the  water  body  be  restored  and  the  process  of 
eutrophication  be  slowed  down.  (Author's  ab- 
stract) 
W89-00200 


CHEMICAL  BEHAVIOR  OF  METAL  ELE- 
MENTS IN  THE  SEDIMENTS  IN  THE  HAN- 
JIANG  RIVER  ESTUARY  AND  SHANTOU 
PORT,  (IN  CHINESE), 

Academia     Sinica,     Guangzhou     (China).     South 
China  Sea  Inst,  of  Oceanology. 
For  primary  bibliographic  entry  see  Field  2L. 
W  89-00202 


SOIL  PROCESSES  AND  SULFATE  LOSS  AT 
THE  HUBBARD  BROOK  EXPERIMENTAL 
FOREST, 

Maine  Univ.,  Orono.  Dept.  of  Geological  Sciences. 
S.  C.  Nodvin,  C.  T.  Driscoll,  and  G.  E.  Likens. 
Biogeochemistry,  Vol.  5,  No.  2,  p  185-199,  1988.  6 
fig,  1  tab,  33  ref. 

Descriptors:  "Forests,  *Forest  soils,  *Soil  chemis- 
try, *Forest  watersheds,  *Acid  rain,  "Geochemis- 
try,  "Sulfates,  Acidic  water,  Stream  discharge. 
Acidification,  Adsorption,  Deforestation,  Hubbard 
Brook  Ecosystem  Study,  New  Hampshire,  Cycling 
nutrients. 

The  Hubbard  Brook  Ecosystem  Study  (New 
Hampshire)  was  designed  to  evaluate  element  flux 
and  cycling  in  a  northern  hardwood  forest  and  the 
effects  of  disturbance  on  these  processes.  In  the 
original  experiment,  an  entire  watershed  was  de- 
forested and  regrowth  was  inhibited  for  three 
years  using  herbicides.  Initial  effects  of  the  treat- 
ment included:  elevated  stream  discharge,  large 
increases  in  streamwater  solute  concentrations  and 
elevated  losses  of  those  ions  from  the  watershed. 
In  contrast,  streamwater  concentrations  and  net 
ecosystem  output  of  sulfate  decreased  in  response 
to  the  treatment.  During  the  post  treatment  period, 
the  concentrations  of  most  dissolved  ions  declined 
relative  to  a  reference  watershed  while,  again  in 
contrast,  sulfate  concentrations  increased  relative 
to  the  reference.  A  hypothesis  is  developed  that 
links  acidification  and  sulfate  adsorption  processes 
in  the  soil  to  explain  the  observed  trends  in  sulfate 
losses  from  the  Hubbard  Brook  Experimental 
Forest.  (Author's  abstract) 
W  89-00206 


EFFECTS    OF   ACIDIFICATION    ON    METAL 
BUDGETS  OF  LAKES  AND  CATCHMENTS, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00207 


CYCLING  OF  INORGANIC  AND  ORGANIC 
SULFUR  IN  PEAT  FROM  BIG  RUN  BOG, 
WEST  VIRGINIA, 

Villanova  Univ.,  PA.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00208 


DETERMINATION  OF  NAPHTHENIC  ACIDS 
IN  CALIFORNIA  CRUDES  AND  REFINERY 
WASTEWATERS  BY  FLUORIDE  ION  CHEMI- 
CAL IONIZATION  MASS  SPECTROMETRY, 

Shell  Development  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00209 


HYDROCHEMICAL  STUDY  OF  LAKE 
SZCZYTNO  MALE  WITH  TROUT  CAGE  CUL- 
TURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

K.  Korzeniewski,  J.  Trojanowski,  and  C. 

Trojanowska. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 


Sources  Of  Pollution — Group  5B 

32,   No.   2,   p   157-174,    1985.   6  fig,  9   tab,   8   ref. 

Descriptors:  "Water  pollution  sources,  "Aquacul- 
ture,  *Water  chemistry,  *Trout,  *Szczytno  Male 
Lake,  *Lakes,  "Limnology,  Seasonal  variation, 
Hydrology,  Biochemical  oxygen  demand,  Cycling 
nutrients,  Dissolved  oxygen, Limiting  nutrients. 
Chemical  analysis,  Chemical  properties. 

In  1981  the  influence  of  cage  culture  of  trout  on 
the  hydrochemical  and  water-pollution  conditions 
of  Lake  Szczytno  Male  was  investigated.  The 
chemical  composition  of  the  water  was  influenced 
most  by  the  Brda  River,  which  flows  through  the 
lake  and  completely  changes  its  water  every  2.5 
days.  Near  the  trout  cages  the  saturation  of  water 
with  oxygen  decreased,  while  BOD5  suspended 
matter,  dry  residue,  ammonia  nitrogen,  total  nitro- 
gen, phosphates  and  total  phosphorus  were  higher. 
Numerical  indices  of  water  deterioration  due  to 
direct  drainage  and  to  the  trout  cage  culture  are 
presented.  (See  also  W89-00237  thru  W89-O024O, 
W89-O0256,  and  W89-00262)  (Author's  abstract) 
W89-00241 


CHEMICAL  MECHANISMS  OF  HEAVY 
METAL  TRANSPORT  IN  WATERS  OF  MALA 
PANEW  AND  BRYNICA  RIVERS  (SILESIA, 
POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

M.  Reczynska-Dutka. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

34,  No.  1,  p  7-23,  1987.  1  fig,  4  tab,  38  ref. 

Descriptors:  "Poland,  "Mala  Panew  River,  "Bryn- 
ica  River,  "Path  of  pollutants,  "Solute  transport, 
"Heavy  metals,  Chemical  analysis,  Pollution  load, 
Drainage  systems,  Industrial  wastewater,  Dams, 
Reservoirs,  Rivers. 

The  linear  correlations  between  heavy  metal  con- 
centrations and  concentrations  of  the  major  chemi- 
cal components  in  waters  in  Mala  Panew  and 
Brynica  rivers  were  analyzed.  The  effects  of  or- 
ganic matter,  Fe-Mn  oxides,  Ca  and  Mg  carbon- 
ates, sulfates,  nitrates,  phosphate  and  chloride  on 
heavy  metal  transport  were  investigated.  The  dif- 
ferences in  the  models  of  transport  of  heavy  metals 
in  both  rivers,  in  the  zone  of  atmospheric  pollution, 
were  found  to  be  related  to  the  influence  of  their 
drainage  basins.  Changes  in  the  mechanisms  of 
heavy  metal  transport  with  waters  were  caused  in 
case  of  Mala  Panew  River  by  its  loading  with 
industrial  waste  waters,  and  in  case  of  Brynica 
River  by  the  presence  of  a  dam  and  reservoir. 
(Author's  abstract) 
W89-00251 


EFFECT  OF  DRAINAGE  BASIN  ON  HEAVY 
METAL  CONCENTRATIONS  IN  STREAM 
WATERS  IN  THE  NIEPOLOMICE  FOREST, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
log  ii  Wod. 

M.  Reczynska-Dutka. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
34,  No.  2,  p  267-281,   1987.   1  fig,  4  tab,  26  ref. 

Descriptors:  "Poland,  "Niepolomice  Forest, 
"Heavy  metals,  "Path  of  pollutants,  "Acidification, 
Drainage  systems.  Decomposing  organic  matter, 
Aquatic  habitats,  Streams,  Solute  transport,  Acidi- 
fication, Hydrogen  ion  concentration,  Flow, 
Poland,  Acidic  water,  Drought,  Forest  streams, 
River  flow. 

In  relatively  dry  years  1983-1984,  the  average  dis- 
solved heavy  metal  concentrations  in  waters  of 
streams  in  the  Niepolomice  Forest  were  at  or 
slightly  above,  and  that  of  suspended  heavy  metals 
were  slightly  below,  the  average  literature  data  for 
many  waters.  An  increase  in  the  concentrations  of 
dissolved  heavy  metals  is  promoted  by  a  high 
content  of  organic  matter  of  natural  origin  in 
waters  of  woodland  streams.  Many  significant  cor- 
relations point  to  an  upward  trend  in  the  concen- 
trations of  some  heavy  metals  in  water  with  an 
increase  in  flow  and  with  water  acidification. 
Water  pH  exhibits  a  significant  downward  trend 
with  a  rise  of  flow.  (Author's  abstract) 


111 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 


W 89-00260 


FACTORS  FORMING  THE  LEVEL  AND  DY- 
NAMICS OF  NUTRIENT  RUNOFF  FROM  AN 
AGRICULTURAL  WATERSHED, 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

R.  Taylor. 

Polskie  Arehiwum  Hydrobiologii  PAHYA2,  Vol. 

34,  No.  3,  p  285-295,   1987.  4  fig,  5  tab,  7  ref. 

Descriptors:  *Eutrophication,  *Nonpoint  pollution 
sources,  'Agricultural  runoff,  'Eutrophication, 
*Nonpoint  pollution  sources,  *Path  of  pollutants, 
Solute  transport,  Physical  properties.  Water  chem- 
istry, Cycling  nutrients.  Hydrology,  Fertilizers, 
Pollution  load,  Rivers,  Poland,  Krzeszowska 
Struga  River,  Catchment  areas,  Nutrients,  Runoff. 

In  years  1981-1984  systematic  studies  were  made  of 
the  influence  of  environmental  conditions  on  for- 
mation of  nutrient  concentrations  and  runoff  from 
the  Krzeszowska  Struga  River  basin  (Poland).  The 
dynamics  and  level  of  the  concentrations  of  nutri- 
ents in  the  river  are  closely  related  to  their  phys- 
icochemical  properties,  which  determined  the 
transport  routes  of  these  substances  from  the  wa- 
tershed to  river  waters.  Therefore,  the  amounts  of 
outflowing  nutrients  depend  on  current  contribu- 
tion of  different  sources  to  total  river  inputs,  and 
also  are  related  to  the  volume  of  water  participat- 
ing in  the  nutrient  washing-out  process,  i.e.,  to  the 
meteorological  and  hydrological  conditions  in  the 
watershed.  Furthermore,  the  amounts  and  dates  of 
application  of  inorganic  fertilizers  within  the  wa- 
tershed greatly  influence  the  level  of  nutrient  loads 
carried  by  the  river;  critical  conditions  arise  when 
fertilization  is  paralleled  by  occurrence  of  surface 
runoff.  (Author's  abstract) 
W89-00261 


DETERMINATION  OF  HEAVY  METALS  AT 
THE  PG/G  LEVEL  IN  ANTARCTIC  SNOW 
WITH  DPASV  AND  IDMS, 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 
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CHERNOBYL  134CS,  137CS,  AND  210PB  IN 
HIGH  MOUNTAIN  LAKE  SEDIMENT:  MEAS- 
UREMENTS AND  MODELING  OF  MIXING 
PROCESS, 

Universite  Scientifique  et   Medicale  de  Grenoble 

(France).  Lab.  de  Spectrometrie  Physique. 

M.  A.  Melieres,  M.  Pourchet,  J.  F.  Pinglot,  R. 

Bouchez,  and  M.  Piboule. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  93,  No.  6,  p  7055-7061,  June  1988.  5  fig,  1  tab, 

10  ref,  2  append. 

Descriptors:  'Chernobyl  accident,  'Cesium  radioi- 
sotopes, 'Lead  radioisotopes,  'Pollutant  identifica- 
tion, 'Path  of  pollutants,  'Lake  sediments,  Sedi- 
ment transport.  Model  studies,  Fallout,  Lakes,  Sim- 
ulation, Sediments,  Air  pollution,  Nuclear  power- 
plants,  France,  Lake  Lerie,  Mountain  lakes, 
Mixing. 

Vertical  distributions  of  134Cs,  137Cs,  and  210Pb 
were  measured  in  a  lake  sediment  core  in  Lake 
Lerie  (French  Alps).  A  value  of  0.042  Bq/sq  cm 
was  estimated  for  the  atmospheric  137Cs  fallout 
originating  in  Chernobyl  release  on  the  Alpine 
area:  it  represents  15%  of  the  residual  137  Cs 
activity  due  to  nuclear  tests.  Mixing  process  and 
sedimentation  rate  were  deduced  from  134Cs  and 
210Pb  distributions.  Distribution  of  137Cs  was 
been  simulated  for  slow  and  rapid  mixing  processes 
and  for  various  mixing  thicknesses.  Comparison 
with  the  experimental  distribution  indicates  values 
of  mixing  thickness  and  sedimentation  rate  in 
agreement  with  those  previously  measured.  (Au- 
thor's abstract) 
W89-00271 


CHANGES  IN  RAINWATER  ACIDITY  ASSOCI- 
ATED WITH  CLOSURE  OF  A  COPPER 
SMELTER, 


Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Vong,  L.  Moseholm,  D.  S.  Covert,  P.  D 
Sampson,  and  J.  F.  O'Loughlin. 
Journal  of  Geophysical  Research  (D)  JGRDE3. 
Vol.  93,  No.  6,  p  7169-7179,  June  1988.  10  fig,  6 
tab,  24  ref.  DOE  Contract  DE-AC06-76RL0-1830, 
Interagency  Agreement  EPA-DWA89930059. 

Descriptors:  'Smelters,  'Washington,  'Sulfur  di- 
oxide, 'Chemistry  of  precipitation,  'Path  of  pollut- 
ants, 'Solute  transport,  'Acid  rain,  'Acidic  water, 
Wind,  Model  studies,  Statistical  model,  Regional 
analysis.  Hydrogen  ion  concentration,  Time  series 
analysis.  Air  pollution  effects,  Tacoma.  Sulfates, 
Copper. 

The  influence  of  the  sulfur  dioxide  emissions  from 
a  large  copper  smelter  in  Tacoma,  Washington, 
was  studied  by  measuring  the  chemical  composi- 
tion of  rainwater  collected  upwind  and  downwind 
of  the  source,  before  and  after  permanent  closure 
of  the  smelter  in  1985.  Data  analysis  was  based  on 
a  statistical  model  that  accounted  for  variability 
associated  with  location  of  25  sampling  sites  within 
three  geographic  regions,  smelter  operation,  10 
individual  rain  events  observed  over  2  years,  and 
measurement  uncertainty.  After  smelter  closure 
the  upwind-downwind  differences  in  mean  hydro- 
gen ion  and  excess  sulfate  ion  concentrations 
within  a  600  sq  km  region,  extending  to  25  km 
downwind  of  the  source,  had  decreased  significant- 
ly compared  to  the  preclosure  value.  No  signifi- 
cant decreases  in  mean  ion  concentrations  were 
observed  farther  downwind  in  the  Seattle  urban 
area.  During  five  events  sampled  prior  to  smelter 
closure,  it  is  estimated  that  an  average  of  4.4% 
(range  0.7-8.6%)  of  the  sulfur  dioxide  emitted  by 
the  smelter  was  wet  deposited  as  sulfate  ion  within 
a  3600  sq  km  area  extending  60  km  downwind  of 
the  source.  (Author's  abstract) 
W89-00272 


EXCHANGE  OF  PHOSPHORUS  BETWEEN  A 
EUHALINE  VEGETATED  MARSH  AND  THE 
ADJACENT  TIDAL  CREEK, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
T.  G.  Wolaver,  and  J.  D.  Spurrier. 
Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  26,  No.  2,  p  203-214,  February  1988.  4  fig,  4 
tab,  19  ref.  NSF  Grant  DEB  81 19752. 

Descriptors:  'Path  of  pollutants,  'Phosphorus, 
'Tidal  creeks,  'Marsh  plants,  Aquatic  plants, 
Marshes,  Vegetation,  Tides,  Tidewaters.  Estuaries, 
Cycling  nutrients,  Salt  marshes,  Outwelling, 
Runoff. 

Phosphorus  exchange  between  a  euhaline  vegetat- 
ed marsh  and  the  adjacent  tidal  creek  (North  Inlet, 
South  Carolina)  was  studied  on  40  tidal  cycles 
between  15  April  1983  and  19  June  1984.  A  flume 
was  utilized  to  evaluate  the  net  phosphorus  ex- 
change during  tidal  inundation,  and  a  weir  study 
was  conducted  to  estimate  the  export  of  phospho- 
rus from  the  marsh  via  runoff  and  seepage  during 
low  tide  exposure  (including  storm  events).  Mean 
flood  tide  concentrations  of  P04(3-)  and  particu- 
late phosphorus  (PP)  faired  seasonally  between  0.1 
and  1.3  microgram  at.  P/L  and  0.3  to  2.8  micro- 
grams at.  P/L,  respectively,  with  the  highest 
values  observed  during  the  summer.  P04(3-)  and 
PP  were  consistently  removed  from  the  tidal  water 
inundating  the  marsh  especially  during  the  warmer 
months.  There  was  a  statistically  significant  alpha 
=  0.05)  import  of  P04(3-)  and  PP  to  the  vegetated 
marsh  during  tidal  inundation  of  0.46  g  P/sq  m/yr 
and  2.01  g  P/sq  m/yr,  respectively.  For  both  con- 
stituents the  removal  rate  on  an  areal  basis  was 
greater  in  the  low  marsh  (tall  Spartina  alterniflora) 
than  on  the  high  marsh  (medium  and  short  S. 
alterniflora).  The  magnitude  and  direction  of  total 
phosphorus  (TP)  flux  was  similar  to  PP  because 
the  latter  constituted  up  to  85%  of  the  former. 
Export  values  of  P04(3-),  PP,  and  Tp  from  the 
marsh  via  runoff  and  seepage  during  low-tide  ex- 
posure (including  rain  events)  were  approximately 
25%  of  the  respective  import  values  during  tidal 
inundation.  This  study  suggests  a  euhaline  vegetat- 
ed marsh  is  a  sink  for  P04(3-),  PP,  and  TP  and 
therefore  may  not  be  the  source  of  phosphorus 


outwelled  in  many  marsh-estuanne  systems.  (Au- 
thor's abstract) 
W89-00283 


DISSOLVED  MERCURY  BEHAVIOUR  IN  THE 
SAINT  LAWRENCE  ESTUARY, 

Centre     Champlain     des     Sciences     de     la     Mer 

(Quebec). 

D.  Cossa,  C.  Gobeil,  and  P.  Courau. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  26,  No.  2,  p  227-230,  February  1988.  1  fig,  17 

ref. 

Descriptors:  'Mercury,  'Saint  Lawrence  River, 
'Estuaries,  'Path  of  pollutants,  Heavy  metals,  Sa- 
linity. 

Dissolved  mercury  concentrations  have  been 
measured  in  the  waters  of  the  St.  Lawrence  estu- 
ary. The  typical  concentration  of  the  riverine  end- 
member  is  12.0  +  or  -  3.0  pm;  the  oceanic  end- 
member  samples  exhibit  a  mean  mercury  concen- 
tration of  2.4  pm.  The  graphical  pattern  of  the 
relationship  between  mercury  concentration  and 
salinity  shows  a  departure  from  a  dilution  line.  It  is 
suggested  that  a  removal  of  mercury  from  the 
dissolved  phase  during  the  estuarine  mixing  is  re- 
sponsible for  this  observation.  Based  on  the  results, 
the  actual  input  of  dissolved  mercury  from  the  St. 
Lawrence  River  to  the  Gulf  is  evaluated  to  be 
approximately  0.52  T/yr.  (Author's  abstract) 
W89-00285 


FIELD  STUDY  OF  THE  CLOUD  CHEMISTRY 
AND  CLOUD  MICROPHYSICS  AT  GREAT 
DUN  FELL, 

University   of  Manchester   Inst,    of  Science   and 

Technology  (England).  Dept.  of  Physics. 

A.  S.  Chandler,  T.  W.  Choularton,  G.  J.  Dollard, 

M.  J.  Gay,  and  T.  A.  Hill. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

4,   p  683-694,   April   1988.    12  fig,  2  tab,    18  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'England,  'Clouds,  'Chemistry  of  precipitation, 
Great  Dun  Fell,  Sulfur  dioxide,  Sulfates,  Ozone, 
Oxidation,  Hydrogen  ion  concentration.  Hydrogen 
peroxide,  Chemical  reactions. 

A  series  of  experiments  designed  to  investigate  the 
oxidation  of  S02  to  sulfate  by  H202  and  03  are 
being  performed  in  the  cap  cloud  at  Great  Dun 
Fell;  results  of  the  first  set  of  experiments  are 
presented.  These  took  place  during  November 
1985.  The  aim  of  these  experiments  was  to  monitor 
the  H202  oxidation  process  by  measuring  its  de- 
pletion with  time  within  the  cloud  in  the  presence 
of  S02.  Increases  in  sulfate  content  of  the  cloud 
water  were  not  observed  during  this  experiment 
because  H202  levels  were  too  low  and  oxidation 
by  03  was  inhibited  by  the  low  cloud  water  pH. 
The  concentrations  of  aqueous  phase  H202  meas- 
ured were  typically  100  nmol  and  03  gas  phase 
concentrations  20  ppbv.  In  the  presence  of  S02, 
the  concentration  of  H202  declined  much  more 
rapidly  with  height  above  cloud  base  than  predict- 
ed by  simple  dilution  by  liquid  water.  On  some 
occasions  microphysical  measurements  in  the  cap 
cloud  indicated  that  tropospheric  air  from  above 
the  cloud  top  was  being  entrained  into  the  cloud. 
Increases  in  H202  concentrations  with  altitude 
within  the  cap  cloud  on  these  occasions  showed 
that  extra  H202  was  being  simultaneously  intro- 
duced to  the  cloud  system.  It  is  suggested  that  this 
entrainment  process  may  play  a  very  important 
role  in  S02  oxidation  in  clouds  when  the  reaction 
is  oxidant  limited.  (Lantz-PTT) 
W89-00308 


ALIPHATIC  AND  POLYCYCLIC  AROMATIC 
HYDROCARBONS  IN  URBAN  RAIN,  SNOW 
AND  FOG, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung. 

Abwasserreinigung    und    Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

C.  Leuenberger,  J.  Czuczwa,  E.  Heyerdahl,  and 

W.  Giger. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

4,   p   695-705,   April    1988.   4   fig,   5   tab,    34   ref. 
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Descriptors:  'Aromatic  compounds,  ♦Hydrocar- 
bons, *Rain.  *Air  pollution,  *Path  of  pollutants, 
Switzerland,  Snow,  Fog,  Alkanes,  Organic  com- 
pounds. Model  studies.  Molecular  structure.  Pol- 
lutant identification. 

Rain,  snow  and  fog  samples  have  been  collected  at 
an  urban  site  in  Switzerland.  Concentrations  of  n- 
alkanes  and  polycyclic  aromatic  hydrocarbons 
(PAH)  were  determined  in  the  particulate  (>  or 
=  0.2  micrometers)  and  filterable  phases.  The  n- 
alkanes  in  the  particulate  phase  were  characterized 
by  a  carbon  preference  index  (CPI),  in  the  range  of 
C21-C33,  or  7.1  in  summer  rain  compared  to  2.1  in 
winter  rain.  n-Alkanes  with  a  CPI  of  1.2  occurred 
in  the  filtrate  of  several  samples.  The  presence  of 
these  highly  water-insoluble  n-alkanes  in  the  filter- 
able fraction  suggests  the  formation  of  intermole- 
cular  associations  (clusters,  aggregates).  The  PAH 
patterns  in  the  particulate  phases  resemble  each 
other  in  snow,  summer  and  winter  rain,  indicating 
similar  sources  and  scavenging  mechanisms.  Vari- 
ations in  the  concentrations  of  n-alkanes  and  PAH 
between  seasons  and  between  rain,  snow  and  fog 
can  be  explained  by  the  size  of  the  associated 
particles  and  hydrometeors  (rain  droplet,  snow 
flake,  fog  droplet)  and  the  related  scavenging  effi- 
ciencies. The  distribution  coefficients  obtained  by 
field  measurements  have  been  applied  to  a  scav- 
enging model  and  to  an  equilibrium  model  taking 
hydrophobic  partitioning  into  account.  (Author's 
abstract) 
W89-00309 


TESTING  A  COMPREHENSIVE  ACID  DEPO- 
SITION MODEL, 

Ontario   Ministry   of  the   Environment,   Rexdale. 
A.  Venkatram,  and  P.  K.  Karamchandani. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No 
4,  p  737-747,  April  1988.  7  fig,  1  tab,  9  ref 

Descriptors:  *Acid  rain,  *Model  studies,  *Water 
pollution  sources,  Air  pollution,  Acid  Deposition 
and  Oxidant  Model,  Data  interpretation,  Sulfates. 

The  development  and  evaluation  of  a  comprehen- 
sive acid  deposition  model  referred  to  as  ADOM 
(Acid  Deposition  and  Oxidant  Model)  is  described. 
The  general  approach  to  the  formulation  of  the 
model  and  an  evaluation  of  the  model  against 
observations  collected  during  the  OSCAR  (April 
1981)  field  study  are  presented.  Although  the 
model  performs  well  in  explaining  the  magnitudes 
and  variations  of  the  observations,  the  discrepan- 
cies between  model  predictions  and  observations 
are  not  small.  Because  of  the  uncertainties  in  the 
data  used  to  run  and  evaluate  the  model,  these 
discrepancies  do  not  necessarily  suggest  the  need 
for  modifications  in  the  model.  Therefore,  the 
direct  comparison  of  model  predictions  with  obser- 
vations has  been  with  indirect  methods  that  estab- 
lish the  correspondence  between  the  model  and 
reality.  Results  from  a  base  case  simulation  of  two 
acid  deposition  episodes,  with  a  comprehensive 
regional-scale  model  show  that,  for  the  most  part, 
the  model  predicts  expected  features  of  the  acid 
deposition  system.  Event-averaged  concentrations 
of  sulfate  in  rain  are  within  a  factor  of  two  of  the 
observations  for  90%  of  the  data  for  both  episodes 
(Lantz-PTT) 
W 89-003 10 


LEACHING  OF  RETORTED  OIL  SHALE:  AS- 
SESSING THE  TOXICITY  TO  COLORADO 
SQUAWFISH,  FATHEAD  MINNOWS,  AND 
TWO  FOOD-CHAIN  ORGANISMS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C 
W89-00329 


MICROBIAL  BIOMASS,  ACTIVITY,  AND 
COMMUNITY  STRUCTURE  OF  WATER  AND 
PARTICULATES  RETRIEVED  BY  BACKFLOW 
FROM  A  WATERFLOOD  INJECTION  WELL 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 

V.  L.  McKinley,  J.  W.  Costerton,  and  D.  C. 

White. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  6.  p  1383-1393,  June  1988 

5  fig,  3  tab,  55  ref. 


Descriptors:  'Microorganisms,  ""Injection  wells, 
*Aquatic  habitats,  'Microbiological  studies, 
•Aquatic  habitats,  *Oil  fields,  Microbial  analysis, 
Electron  microscopy.  Fatty  acids,  Particulate 
matter,  Species  composition.  California,  Biomass, 
Microbial  analysis.  Electron  microscopy,  Metabo- 
lism. Pollutant  identification.  Sampling. 

Oil  field  injection  water  was  allowed  to  back  flow 
from  two  wells  at  the  Packard  drill  site  in  Los 
Angeles,  California,  and  was  sampled  at  various 
times  to  obtain  information  about  the  biomass, 
potential  activity,  and  community  structure  of  the 
microbiota  in  the  reservoir  formation  and  in  the 
injection  water.  Biomass  was  greatest  in  water 
samples  that  came  from  the  zone  near  the  injection 
site  and  dropped  off  sharply  in  subsequent  samples, 
which  were  assumed  to  come  from  zones  farther 
away  from  the  well.  Samples  obtained  from  near 
the  well  also  had  visible  exopolysaccharide  blan- 
kets, as  seen  in  scanning  electron  microscopic 
preparations.  In  one  well  rates  of  glucose  or  ace- 
tate incorporation  into  microbial  lipids  correlated 
with  biomass;  but  in  the  other  well,  activities  cor- 
related with  the  sampling  time  (volume  of  water 
that  back  flowed).  Transmission  electron  micro- 
graphs showed  a  diverse,  gram-negative  bacterial 
population  in  a  variety  of  physiological  states.  The 
analyses  of  the  phospholipid  ester-linked  fatty  acid 
profiles  of  the  samples  revealed  consistently  large 
proportions  of  18:1  omega  7c  fatty  acids,  indicating 
the  presence  of  many  anaerobes,  facultative  orga- 
nisms, or  both.  Proportions  of  cyclopropyl  fatty 
acids  and  ratios  of  trans/cis  monoenoic  compounds 
increased  with  the  volume  of  water  back  flowed 
(analogous  with  the  distance  into  the  formation), 
while  the  ratio  of  unsaturated/saturated  com- 
pounds decreased,  possibly  indicating  higher  levels 
of  stress  or  starvation  in  the  microbial  communities 
farthest  from  the  injection  well.  Greater  than  90% 
of  the  total  biomass  was  trapped  on  glass  fiber 
filters,  indicating  that  the  microbiota  were  largely 
attached  to  particles  or  were  clumped.  These  sam- 
pling techniques  and  analytical  methods  may  prove 
useful  in  monitoring  for  problems  with  microbes 
(e.g..  plugging)  in  waterflood  operations  and  in  the 
preparation  of  water  injection  wells  for  enhanced 
oil  recovery  by  the  use  of  microbes.  (Author's 
abstract) 
W89-00334 


INCIDENCE   OF  COLIPHAGE   IN   POTABLE 
WATER  SUPPLIES, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-00338 


EFFECTS  OF  CO-OCCURRING  AROMATIC 
HYDROCARBONS  ON  DEGRADATION  OF  IN- 
DIVIDUAL POLYCYCLIC  AROMATIC  HY- 
DROCARBONS IN  MARINE  SEDIMENT 
SLURRIES, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 
Lab. 

J.  E.  Bauer,  and  D  G.  Capone. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  7,  p  1649-1655,  July  1988. 
7  fig,  1  tab,  41  ref.  EPA  Grant  R809455011, 
NOAA  grant  Na-80-RAD  00057,  and  Hudson 
River  Foundation  Grant  14/83B/12. 

Descriptors:  *Fate  of  pollutants,  *Hydrocarbons, 
'Mineralization,  'Microbial  degradation,  'Biode- 
gradation,  'Marine  sediments.  Degradation,  Ben- 
zene, Naphthalene,  Anthracene,  Carlson  radioiso- 
topes, Radioactive  tracers,  Phenanthrene,  Selec- 
tion, Ecology,  Slurries. 

Rates  of  polycyclic  aromatic  hydrocarbon  (PAH) 
degradation  and  mineralization  were  influenced  by 
preexposure  to  alternate  PAHs  and  a  nonaromatic 
hydrocarbon  at  relatively  high  (100  ppm)  concen- 
trations in  organic-rich  aerobic  marine  sediments. 
Prior  exposure  to  three  PAHs  and  benzene  result- 
ed in  enhanced  (C-14)naphthalene  mineralization, 
while  (C-14)anthracene  mineralization  was  stimu- 
lated only  by  benzene  and  anthracene  preexposure. 
Preexposure  of  sediment  slurries  to  phenanthrene 
stimulated  the  initial  degradation  of  anthracene. 
Prior  exposure  to  naphthalene  stimulated  the  initial 


Sources  Of  Pollution — Group  5B 

degradation  of  phenanthrene.  but  had  no  effect  on 
either  the  initial  degradation  or  mineralization  of 
anthracene.  For  those  compounds  which  stimulat- 
ed (C-14)anthracene  or  (C-14)naphthalene  mineral- 
ization, longer  preexposures  (2  weeks)  to  alternate 
aromatic  hydrocarbons  resulted  in  an  even  greater 
stimulation  response.  Enrichment  with  individual 
PAHs  followed  by  subsequent  incubation  with  one 
or  two  PAHs  showed  no  alteration  in  degradation 
patterns  due  to  the  simultaneous  presence  of 
PAHs.  The  evidence  suggests  that  exposure  of 
marine  sediments  to  a  particular  PAH  or  benzene 
results  in  the  enhanced  ability  of  these  sediments  to 
subsequently  degrade  that  PAH  as  well  as  certain 
other  PAHs.  The  enhanced  degradation  of  other 
PAHs  after  exposure  to  a  single  PAH  suggests  that 
the  populations  selected  have  either  broad  specific- 
ity for  PAHs,  common  pathways  of  PAH  degrada- 
tion, or  both.  (Author's  abstract) 
W89-00339 


MICROBIAL  DEGRADATION  OF  XENOBIO- 
TIC,  AROMATIC  POLLUTANTS  IN  HUMIC 
WATER, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

P.  Larsson,  L.  Okla,  and  L.  Tranvik. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  7,  p  1864-1867,  July  1988 

3  fig,  21  ref. 

Descriptors:  'Microbial  degradation,  'Biodegrada- 
tion,  'Fate  of  pollutants,  'Brown  water  lakes,  'Ar- 
omatic compounds,  'Chlorinated  hydrocarbons. 
Lakes,  Carbon  radioisotopes.  Mineralization, 
Humic  acids,  Radioactive  tracers,  Wastewater 
treatment. 

The  microbial  degradation  of  a  number  of  Re- 
labeled, recalcitrant,  aromatic  pollutants,  including 
trichloroguaiacol  and  di-.  tri-,  and  pentachloro- 
phenol,  was  investigated  in  aquatic  model  systems 
in  the  laboratory.  Natural,  mixed  cultures  of 
microorganisms  in  the  water  from  a  brown-water 
lake  with  a  high  content  of  humic  compounds 
mineralized  all  of  the  tested  substances  to  a  higher 
degree  than  did  microorganisms  in  the  water  from 
a  clear-water  lake.  Dichlorophenol  was  the  most 
rapidly  degraded  pollutant.  The  microbial  species 
active  in  the  degradation  of  pollutants  in  natural 
humic  environments  are  probably  not  the  same  as 
those  enriched  from  contaminated  sites.  Thus,  the 
potential  for  natural  microbial  communities  of  es- 
sentially unpolluted  humic  lakes  to  degrade  aro- 
matic, chlorinated  hydrocarbons  should  be  of  in- 
terest in  more-applied  aspects  of  the  degradation  of 
xenobiotic  pollutants.  (Author's  abstract) 
W89-00344 


EVALUATION  OF  THE  FUGACITY'  (FEQUM) 

AND  THE  'EXAMS'  CHEMICAL   FATE   AND 

TRANSPORT  MODELS:  A  CASE  STUDY  ON 

THE    POLLUTION    OF   THE    NORRSUNDET 

BAY  (SWEDEN), 

Senter  for  Industriforskning,  Oslo  (Norway). 

K.  Kolset,  and  A.  Heiberg. 

Water  Science  and  Technology  WSTED4.  Vol 

20,   No.    2,   p    1-12,    1988.   3   fig,    10  tab,    19   ref 

Descriptors:  'Fate  of  pollutants.  'Model  studies, 
'Model  testing,  'Pulp  wastes,  'Aquatic  environ- 
ment. Case  studies,  Wastes,  Industrial  wastes, 
Mills,  Kraft  mills,  Environment,  Estuarine  envi- 
ronment, Flow,  Bays,  Sweden,  Sediments,  Sus- 
pended solids,  Water  pollution.  Wastewater,  Sea- 
water,  Chloroform. 

Two  different  models  were  evaluated  for  predict- 
ing pollutant  transport  in  an  aquatic  environment. 
The  models,  FEQUM  (Fugacity  EQUilibrium 
Model)  and  EXAMS,  are  presented  and  their  char- 
acteristics explained  and  compared.  In  FEQUM, 
the  concept  of  fugacity  is  considered  as  the  driving 
force  behind  chemical  transport.  The  EXAMS  dis- 
persion model  uses  water  and  sediment  flow  as  the 
basis  for  calculating  the  dispersion  of  chemicals. 
FEQUM  encompasses  the  whole  environment, 
water,  air,  soil,  sediments,  suspended  matter  in 
water  and  biota,  whereas  EXAMS  includes  the 
aquatic  domain  only.  Both  models  were  applied  to 
the   Norrsundet    Bay   area   on   the   east   coast    of 
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Sweden,  polluted  by  kraft  mill  effluent  The 
models  were  calibrated  using  data  on  chloroform 
in  wastewater  and  seawater.  and  then  tested  on 
four  other  pollutants  present  in  the  wastewater. 
Both  models  give  satisfactory  results  for  all  com- 
pounds investigated  except  tetrachlorocatechol. 
Correlation  coefficients  between  calculated  and 
measured  concentrations  vary  from  0.86  to  0.97. 
The  poor  results  obtained  for  tetrachlorocatechol 
are  probably  due  to  the  especially  high  affinity  of 
this  compound  for  suspended  particles.  (Author's 
abstract) 
W89-00357 


DISTRIBUTION  OF  CHLORINATED  ORGAN- 
IC SUBSTANCES  FROM  PULP  MILLS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 

L.  Hakanson,  P.  Jonsson,  B.  jonsson,  and  K. 

Martinsen. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,   No.   2,   p   25-36,    1988.   7   fig,   3   tab,   22   ref. 

Descriptors:  "Chlorinated  hydrocarbons,  *Path  of 
pollutants,  *Pulp  wastes,  'Bothnian  Sea,  Hydro- 
carbons, Wastes,  Industrial  wastes.  Pulp  and  paper 
industry,  Sediments,  Erosion. 

The  spread  of  chlorinated  organic  substances 
(EOC1)  from  pulp  mills  in  the  sediments  of  the 
Bothnian  Sea  and  the  northern  Baltic  was  investi- 
gated. It  was  found  that  (1)  there  is  a  clear  linkage 
between  the  spread  and  concentration  of  EOC1  in 
surficial  sediments  and  the  bottom  dynamic  condi- 
tions, such  that  high  contents  (highest  903  micro- 
grams/g  ds)  generally  appear  close  to  the  pulp 
mills  and  within  areas  of  accumulation,  and  low 
contents  (<  1  micrograms/g  ds)  appear  in  sedi- 
ments from  areas  of  erosion  and  transportation;  (2) 
sediment  core  data  indicate  an  ongoing  increase  in 
EOC1  contamination;  and  (3)  the  concentrations  of 
EOC1  in  sediments  from  lakes  and  coastal  areas  far 
from  any  known  pulp  mills  are  low.  It  is  concluded 
that  EOC1  is  distributed  over  vast  areas  and  that  it 
is  hard  or  impossible  to  find  any  areas  in  the 
Bothnian  Sea  unaffected  by  these  substances. 
(Doria-PTT) 
W89-00359 


INVESTIGATIONS  OF  CHLORINATED  THIO- 
PHENES:  A  GROUP  OF  BIOACCUMULABLE 
COMPOUNDS  IDENTIFIED  IN  THE  EF- 
FLUENTS FROM  KRAFT  BLEACHING, 

Senter  for  Industriforskning,  Oslo  (Norway). 

G.  E.  Carlberg,  S.  Johnsen,  L.  H.  Landmark,  B.  E. 

Bengtsson,  and  B.  Bergstrom. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,   No.   2,   p   37-48,    1988.   4  fig,   4   tab,   20   ref. 

Descriptors:  'Sulfur  compounds,  'Chlorinated  hy- 
drocarbons, 'Bleaching  wastes,  'Path  of  pollut- 
ants, 'Fate  of  pollutants,  'Bioaccumulation,  'Thio- 
phencs,  Hydrocarbons,  Wastes,  Industrial  wastes, 
Effluents,  Accumulation,  Toxicity,  Water  pollu- 
tion effects,  Fish,  Indicators,  Tracers,  Environ- 
mental tracers,  Crustaceans. 

The  structure,  bioaccumulation  potential,  and  tox- 
icity of  chlorinated  thiophenes  from  bleaching 
wastes  were  investigated.  By  comparison  with  six 
synthesized  standards,  the  identity  of  the  following 
chlorinated  thiophenes  was  established  in  spent 
kraft  bleach  liquors:  2,3,4-trichlorothiophene  and 
3-formyl  and  3-acetyl  di-  and  trichlorothiophene. 
The  synthesized  standards  were  found  to  be  iso- 
mers of  the  thiophenes  identified  in  the  effluents.  A 
large  number  of  lipophilic  terpene  derivatives  with 
from  one  to  four  chlorine  atoms  were  also  detect- 
ed. The  synthesized  chlorinated  thiophenes  were 
found  to  have  partition  coefficients  (Log  Pow) 
between  3.8  and  5.6.  The  compounds  were  found 
to  bioaccumulate  in  bleak  (Alburnus  alburnus). 
About  one  third  of  the  concentrations  at  the  end  of 
the  exposure  period  remained  in  the  fish  after  an 
elimination  period  of  14  days.  The  compounds 
were  moderately  toxic  towards  the  crustacean  Ni- 
tocra  spinipes.  Three  of  the  compounds  showed 
mutagenic  activity.  It  is  concluded  that  chlorinated 
thiophenes  can  probably  be  used  as  environmental 
tracers  for  organochlorine  compounds  formed 
from  pulp  bleaching,  since  these  compounds  are 
both  lipophilic  and  fairly  persistent.  (Author's  ab- 
stract) 
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ENVIRONMENTAL  FATE  OF  CHLORO- 
GUAIACOLS  AND  CHLOROCATECHOLS, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

A.  S.  Allard,  M.  Remberger,  T.  Viktor,  and  A.  H. 
Neilson. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  2,  p   131-141,   1988.  7  fig,  6  tab,   14  ref. 

Descriptors:  'Fate  of  pollutants,  'Chlorinated  hy- 
drocarbons, 'Biotransformation,  'Microbial  degra- 
dation, Hydrocarbons,  Biodegradation,  Bacteria, 
Aerobic  bacteria,  Anaerobic  bacteria.  Sediments, 
Environment,  Aquatic  environment,  Metabolism, 
Microbiological  studies.  Biological  magnification, 
Fish,  Toxicity. 

An  account  is  given  of  microbial  transformations 
of  chloroguaiacols  and  chlorocatechols.  Experi- 
ments were  carried  out  with  pure  cultures  of  aero- 
bic bacteria  and  endogenous  anaerobic  bacteria  in 
contaminated  samples  of  sediment.  Particular  at- 
tention was  directed  to  the  role  of  environmental 
parameters  in  determining  the  fate  of  compounds 
discharged  into  the  aquatic  environment  and  to  the 
potentially  toxic  effects  of  metabolites.  An  attempt 
has  been  made  to  assess  the  environmental  signifi- 
cance of  the  results  of  laboratory  experiments,  and 
the  data  incorporated  into  a  hypothetical  'guaiacol 
cycle.'  (Author's  abstract) 
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FATE  OF  SPENT  BLEACH  LIQUOR  MATERI- 
AL IN  RECEIVING  WATERS:  CHARACTER- 
IZATION OF  CHLOROORGANICS  IN  SEDI- 
MENTS, 

Svenska  Traeforskningsinstitutet,  Stockholm. 
F.  de  Sousa,  L.  M.  Stromberg,  and  K.  P. 
Kringstad. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  2,  p  153-160,   1988.  5  fig,  2  tab,   19  ref. 

Descriptors:  'Fate  of  pollutants,  'Bleaching 
wastes,  'Pollutant  identification,  'Chlorinated  hy- 
drocarbons, 'Sediments,  Wastes,  Industrial  wastes, 
Hydrocarbons,  Solvents,  Oxidation,  Degradation, 
Biodegradation,  Phenols. 

Sediments  collected  at  various  distances  from  pulp 
mills  producing  bleached  chemical  pulp  were  char- 
acterized with  respect  to  the  presence  of  chlorinat- 
ed material  extractable  by  hexane/isopropanol. 
Also  the  presence  of  chlorinated  high  molecular 
weight  material  from  spent  bleach  liquors  was 
investigated  by  oxidative  degradation.  The  results 
show  that  the  major  part  of  the  hexane/isopro- 
panol soluble  material  in  sediments  differs  from 
that  in  spent  bleach  liquors.  This  suggests  that  this 
material  originates  from  sources  other  than  spent 
bleach  liquors  or  is  formed  by  chemical  and/or 
biological  transformations  of  such  material.  How- 
ever, the  sediments  do  contain  small  quantities  of 
chlorinated  phenolic  compounds  and  high  molecu- 
lar weight  material  originating  from  spent  bleach 
liquors.  (Author's  abstract) 
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CONTRIBUTION  OF  PLASMIDS  TO  NAPH- 
THALENE CATABOLISM  IN  SEDIMENT  BAC- 
TERIA, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff. 

M.  J.  Day,  N.  F.  Burton,  and  A.  T.  Bull. 
Letters  in  Applied  Microbiology,  Vol.  6,  No.  4,  p 
75-78,   April    1988.   2   fig,    1    tab,    10   ref.   United 
Kingdom     Science     and     Engineering     Research 
Council  Grant  GR/B23229. 

Descriptors:  'Biodegradation,  'Plasmides,  'Naph- 
thalene. 'Aquatic  bacteria,  'Fate  of  pollutants, 
Path  of  pollutants,  Sediments,  Bacterial  genetics, 
Coking  plants,  Rivers,  Reproduction. 

Naphthalene  utilizing  bacteria  were  isolated  from 
several  sites  above  and  below  the  discharge  from  a 
coking  plant.  The  distribution  of  the  bacteria  was 
influenced  by  the  effluent.  Of  these  isolates,  11.4% 
obtained  from  the  effluent  discharge  site  contained 


plasmids.  No  conjugal  transfer  of  naphthalene  uti- 
lizing ability  was  observed  in  over  1000  matings. 
Curing  and  transformation  experiments  demon- 
strated that  one  plasmid  pNB33  (101  kb)  was  con- 
cerned with  naphthalene  catabolism.  (Author's  ab- 
stract) 
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MODELLING  OF  FLOW  THROUGH  POTASH 
TAILINGS  PILES, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

D.  K.  H.  Wong,  S.  L.  Barbour,  and  D.  G 
Fredlund. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
25,  No.  2,  p  292-306,  May  1988.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Leaching,  'Groundwater  movement, 
'Path  of  pollutants.  'Potash,  'Mine  wastes,  Brine, 
Permeability  coefficient.  Mathematical  models, 
Simulation  analysis,  Computer  programs,  Infiltra- 
tion, Model  studies,  Flow  profiles.  Simulation. 

Modelling  the  flow  of  brine  through  potash  tailings 
requires  that  the  saturated  and  unsaturated  hydrau- 
lic properties  of  the  tailings  be  established;  in  par- 
ticular, the  relationships  of  fluid  content  and  per- 
meability to  matric  suction  are  required.  The  in 
situ  and  laboratory  testing  techniques  used  for 
determining  these  properties  are  described  and  the 
results  are  presented.  Numerical  modelling  tech- 
niques for  the  flow  of  brine  through  potash  tailings 
are  demonstrated  by  performing  a  computer  simu- 
lation of  an  open-trench  infiltration  test  were  com- 
pared with  the  results  of  the  simulation.  The  simu- 
lation utilizes  the  measured  fluid  content  versus 
suction  curves  and  the  calculated  permeability 
versus  suction  curves  as  input  parameters.  Good 
agreement  was  observed  between  the  measured 
and  simulated  field  responses.  The  effects  of  vary- 
ing the  hydraulic  properties  of  the  tailings  are 
examined  to  arrive  at  a  better  understanding  of  the 
flow  mechanism  involved.  (Author's  abstract) 
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BIOCHEMICAL  COMPOSITION  OF  THE 
BLUE  CRAB  CALLINECTES  SAPIDUS  EX- 
POSED TO  THE  WATER-SOLUBLE  FRAC- 
TION OF  CRUDE  OIL, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Zo- 
ology and  Physiology. 

For  primary  bibliographic  entry  see  Field  5C. 
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SUMMARY  OF  REPORTED  FISH  KILLS  IN 
KANSAS  DURING  1982, 

Kansas  Fish  and  Game  Commission,  Pratt.  Fisher- 
ies Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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SOIL  SOLUTION  IN  A  SOIL  TREATED  WITH 
DIGESTED  SEWAGE  SLUDGE, 

Oxford  Univ.  (England).  Soil  Science  Lab. 

D.  J.  Campbell,  and  P.  H.  T.  Beckett. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  2,  p 

283-298,  June  1988.  3  fig,  5  tab,  54  ref. 

Descriptors:  'Path  of  pollutants,  'Sludge  disposal, 
'Soil  solution,  'Trace  metals,  'Soil  treatment, 
'Sludge,  Wastewater  disposal,  Soil  samples,  Chem- 
ical analysis,  Hydrogen  ion  concentration,  Organic 
carbon,  Nitrites,  Sulfates,  Magnesium,  Calcium, 
Strontium,  Boron,  Barium,  Copper,  Zinc,  Fate  of 
pollutants. 

Toxic  trace  metals  may  percolate  to  the  ground- 
water from  sewage  sludge  disposed  onto  land. 
Analysis  are  presented  of  the  soil  solution  from  a 
slightly  acid  loamy  soil  treated  7  years  earlier  with 
single  applications  of  digested  sewage  sludge  in 
amounts  equivalent  to  0,  150  and  330  T  dry 
matter/ha.  These  very  heavy  dressings  correspond 
to  2  and  4.5  times  the  recommended  30-year  limit. 
Samples  of  soil  and  soil  solution  from  four  depths 
to  80  cm  were  analyzed  for  Al,  B,  Ba,  Ca,  CI.  Cu, 
Fe,  K,  Li,  Mg,  Mn.  Na,  Ni,  P,  S,  Sr,  V,  Zn, 
together  with  the  organic  matter  of  the  soil,  and 
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the  pH,  alkalinity  dissolved  organic  carbon,  and 
absorbance  at  350  nm  of  the  solutions.  These  very 
heavy  sludge  applications  were  apparently  still  re- 
leasing substantial  quantities  of  N03,  and  some 
S04  even  after  7  years.  Nitrate,  S04,  Mg,  Ca,  Sr, 
B.  and  possibly  Ba  are  still  moving  through  the 
profile,  possibly  to  the  groundwater.  Solution  con- 
centrations of  Cu  and  Zn  are  considerably  higher 
at  all  depths  than  those  in  the  untreated  plot,  but 
they  fall  off  sharply  with  depth.  It  is  unlikely  that 
any  Cu  or  Zn  is  now  reaching  the  groundwater. 
(Author's  abstract) 
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SEASONAL  AND  TEMPORAL  CHANGES  OF 
ORGANIC  COMPOUNDS  IN  RAIN  AND 
SNOW, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
J.  Czuczwa,  C.  Leuenberger,  and  W.  Giger. 
Atmospheric  Environment  ATENBP,  Vol  22  No 
5,  p  907-916,  May  1988.  5  fig,  4  tab,  25  ref. 

Descriptors:  "Organic  compounds,  *AlkyIbenzene 
sulfonates,  "Hydrocarbons,  "Water  pollution 
sources,  "Chlorinated  hydrocarbons,  "Chemistry 
of  precipitation,  Urban  areas,  Rain,  Snow,  Switzer- 
land, Air  pollution,  Precipitation. 

Alkylbenzenes,  polycyclic  aromatic  hydrocarbons 
and  chlorinated  hydrocarbons  were  determined  in 
rain  and  snow  collected  during  1985  at  an  urban 
site  in  Switzerland.  Although  great  variations  in 
concentrations  were  found  for  each  season  and 
type  of  precipitation  event,  concentrations  and  wet 
depositions  of  the  investigated  compounds  were 
significantly  lower  in  summer  than  in  winter  pre- 
cipitation. Snow  contained  the  highest  concentra- 
tions of  alkylbenzenes,  i.e.,  total  concentrations  of 
up  to  10  microgm/1.  Non-polar  organic  chemicals, 
measured  sequentially  during  three  rain  events, 
exhibited  a  variety  of  temporal  trends  that  can  best 
be  explained  by  changing  sources  and  moving  air 
masses.  (Author's  abstract) 
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RAIN-AEROSOL  COUPLING  IN  URBAN 
AREA:  SCAVENGING  RATIO  MEASURE- 
MENT AND  IDENTIFICATION  OF  SOME 
TRANSFER  PROCESSES, 

Paris-7  Univ.  (France).  Lab.  de  Physico-Chimie  de 

1'Atmosphere. 

For  primary  bibliographic  entry  see  Field  2B. 
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ATMOSPHERIC  DEPOSITION  OF  ARSENIC 
AND  ASSOCIATION  WITH  ACID  PRECIPITA- 
TION, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies 
J  R.  Scudlark,  and  T.  M.  Church. 
Atmospheric  Environment  ATENBP  Vol  22  No 
5,  p  937-943,  May  1988.  4  fig,  1  tab,  41  ref. 

Descriptors:  "Acid  rain,  "Arsenic,  "Chemistry  of 
precipitation,  "Water  pollution  sources,  "Pollutant 
identification,  Air  pollution,  Sulfates,  Nitrates 
Chemical  reactions,  Deposition,  Tracers. 

Measurements  of  As  concentration  and  speciation 
in  acid  precipitation  events  were  conducted  at  the 

V1oo;^!lant,c  coast  of  ,he  U  S  for  ,he  Period  June 
1985-October  1986.  Only  inorganic  As  was  detect- 
ed, in  concentrations  ranging  from  <  0.01  to  14.95 
nmol/1  with  an  annual  volume-weighted  mean  of 
130  nmole/l.  The  total  As  concentration  exhibited 
a  positive  correlation  with  acidity,  excess  (non-sea- 
salt)  sulfate,  and  nitrate,  suggesting  common  at- 
mospheric sources  and  fates  from  fossil  fuel  com- 
bustion. Contributions  of  As  from  marine  sources 
appear  to  be  minor.  Reduced  As  (III)  comprise 
between  0  and  40%  of  the  total  in  selected  events- 
the  As(III)/(V)  ratio  may  be  indicative  of  the 
redox  intensity  (pE)  and/or  source  of  the  associat- 
ed storm  system  Based  on  concurrent  bulk  (wet 
plus  dry)  collections,  the  total  As  deposition  rale 
varied  from  42.7  to  296  nmole/sq  m/mo,  with  dry 
deposition  estimated  to  comprise  between  29  and 
55%  of  the  total.  (Author's  abstract) 
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SHORT-TERM  TRENDS  IN  SULFATE  DEPO- 
SITION AT  SELECTED  BULK  PRECIPITA- 
TION STATIONS  IN  NEW  YORK, 

R.  M.  Hirsch,  and  N.  E.  Peters. 

Atmospheric  Environment  ATENBP,  Vol  22  No 

6,  p  1175-1 178,  June  1988.  2  fig,  7  ref. 

Descriptors:  "Trends,  "Sulfates.  "Pollutant  identifi- 
cation, "New  York  State,  "Acid  rain,  Data  collec- 
tions, Statistical  studies,  Deposition,  Chemistry  of 
precipitation,  Precipitation. 

Trends  in  rainfall-adjusted  sulfate  concentration 
were  assessed  for  5-yr  subrecords  of  the  14.5-17  yr 
of  monthly  bulk-deposition  data  from  five  stations 
in  New  York  by  using  the  seasonal  Kendall  test. 
For  the  5-yr  subrecord  from  1978  to  1982,  the 
trends  from  the  bulk  deposition  were  similar  to 
those  for  weekly  wet-only  deposition  for  adjacent 
stations  of  the  National  Atmospheric  Deposition 
Program  (NADP).  The  long-term  trend  at  each  of 
the  bulk-precipitation  sites  was  downward  and  sta- 
tistically significant  at  P  <  0.02,  whereas  26%  of 
the  69  subrecords  had  trends  that  were  statistically 
significant  only  at  P  <  0.2.  Of  these  statistically 
significant  subrecord  trends,  10%  were  positive 
(opposite  to  the  long-term  trend).  Furthermore,  the 
slopes  of  the  subrecord  trends  tended  to  be  much 
steeper  than  those  of  the  whole  record.  These  5-yr 
trends,  consequently,  are  poor  indicators  of  the 
trends  that  occur  over  much  longer  periods  in  the 
same  record.  (Author's  abstract) 
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COMPARISONS  OF  RADM  AND  OSCAR  PRE- 
CIPITATION CHEMISTRY  DATA, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

P.  Middleton,  J.  S.  Chang,  J.C.  del  Corral,  H. 

Geiss,  and  J.  M.  Rosinski. 

Atmospheric  Environment  ATENBP,  Vol  22  No 

6,  p   1195-1208,  June   1988.  3  fig,  3  tab,  25  ref. 

Descriptors:  "Model  studies,  "Acid  rain,  "Chemis- 
try of  precipitation,  "Water  analysis,  "Sulfates, 
"Nitrates,  Comparison  studies,  Air  pollution, 
Chemical  analysis,  Data  analysis,  Precipitation,' 
Rainfall,  Deposition. 

The  relationships  between  predictions  of  the  Re- 
gional Acid  Deposition  Model  (RADM)  and  ob- 
served precipitation  chemistry  patterns  associated 
with  frontal  storm  systems  were  examined.  Three 
episodes,  monitored  as  part  of  the  Oxidation  and 
Scavenging  Characteristics  of  April  Rains 
(OSCAR)  program  and  referred  to  as  OSCAR  I 
OSCAR  II  and  OSCAR  IV,  were  analyzed.  The 
temporal  and  spatial  variations  of  chemical  concen- 
trations in  rainfall  and  deposition  of  S04(2-) 
N03(-),  H(  +  ),  and  NH4(  +  ),  as  well  as  rainfall' 
amounts  observed,  at  up  to  36  stations,  were  com- 
pared with  the  corresponding  RADM  grid-aver- 
age predictions.  The  comparison  database  is  limit- 
ed by  incomplete  chemical  data  for  all  of  the 
events  and  some  ambiguity  regarding  the  station 
operation  during  OSCAR  II.  The  analysis  is  fur- 
ther complicated  by  the  fact  that  grid  averages  are 
not  necessarily  representative  of  point  measure- 
ments when  the  measurements  are  strongly  influ- 
enced by  local  phenomena.  Quantitative  compari- 
sons for  each  grid-point  pair  were  made  using 
average  fractional  differences,  which  are  defined  as 
the  difference  in  the  observations  and  predictions 
divided  by  the  sum  of  the  observations  and  predic- 
tions. For  OSCAR  IV  the  S04(2-)  and  N03(-)  wet 
depositions  generally  were  within  a  factor  of  1.1- 
1.6  agreement's  with  better  than  a  factor  of  1.1 
agreement  for  about  one-fifth  of  the  pairs  com- 
pared. For  all  of  the  events,  agreement  of  a  factor 
of  two  or  better  generally  was  associated  with 
good  agreement  for  the  ion  concentrations  in  rain- 
fall and  the  rainfall  amounts,  in  regions  of  high 
deposition  and  at  locations  less  influenced  by  po- 
tential errors  in  initialization  of  the  RADM  simula- 
tion. The  best  agreement  for  all  of  the  cases  was 
found  for  S04(2-)  deposition.  The  accuracy  of  the 
precipitation  predictions  was  found  to  be  the  major 
determinant  of  the  deposition  agreement.  Another 
suspected  factor  is  the  degree  to  which  the  grid 
average  rainfall  patterns  are  representative  of  the 
point  measurements,  but  the  importance  of  this 
factor  is  difficult  to  establish.  (Author's  abstract) 
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EFFECTS  OF  DISTURBANCES  ALONG  HY- 
DROELECTRICAL  TRANSMISSION  CORRI- 
DORS THROUGH  PEATLANDS  IN  NORTH- 
ERN MANITOBA,  CANADA. 

Rannsoknastofnun      Landbunadarins,      Reykjavik 

(Iceland). 

For  primary  bibliographic  entry  see  Field  4C 
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SENSITIVITY  OF  CORAL  REEFS  TO  ENVI- 
RONMENTAL POLLUTION, 

Humboldt-Univ.      zu      Berlin      (German      DR.). 

Museum  fur  Naturkunde. 

For  primary  bibliographic  entry  see  Field  5C 
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DEPRESSED  MERCURY  LEVELS  IN  BIOTA 
FROM  ACID  AND  METAL  STRESSED  LAKES 
NEAR  SUDBURY,  ONTARIO, 

B.A.R.  Environmental,  Toronto  (Ontario) 

C.  D.  Wren,  and  P.  M.  Stokes. 

Ambio  AMBOCX,  Vol.  17,  No.  1,  p  28-30,  1988  4 

fig,  27  ref. 

Descriptors:  "Water  pollution  effects,  "Mercury, 
"Fish,  "Acid  rain,  "Heavy  metals,  "Toxicity, 
"Aquatic  animals,  Population  exposure,  Lakes,  In- 
dustrial wastes,  Selenium,  Crayfish,  Perch. 

Recent  studies  have  suggested  that  mercury  levels 
in  fish  are  elevated  in  acidic  lakes.  A  study  was 
conducted  to  determine  if  negative  relationships 
between  lake  pH  and  fish  mercury  content,  which 
have  been  reported  for  several  areas,  are  consistent 
over  a  wide  range  of  lake  conditions.  Samples  of 
crayfish,  fish,  mink  and  otter  from  different  sites  in 
Ontario,  Canada,  were  analyzed  for  total  mercury 
and  selenium  in  some  tissues.  Concentrations  of 
mercury  were  lowest  in  specimens  from  water- 
sheds near  the  smelters  at  Sudbury.  Crayfish  mer- 
cury levels  displayed  a  positive  correlation  with 
lake  pH.  Crayfish  and  perch  mercury  levels  in- 
creased linearly  with  distance  from  Sudbury.  It  is 
suggested  that  selenium,  and  possibly  other  heavy 
metals  emitted  from  the  smelters,  are  inhibiting 
mercury  methylation  and  uptake  by  aquatic  biota 
in  lakes  near  Sudbury.  (Author's  abstract) 
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CONCENTRATIONS  OF  TRACE  METALS  IN 
THE  QIANTAGN-JIANG  RIVER  AND  ITS  ES- 
TUARY IN  SOUTHERN  CHINA, 

Institut     de     Biogeochimie     Marine,     Montrouge 

(France). 

J.  Zhang,  and  W.  Huang. 

Ambio  AMBOCX,  Vol.  17,  No.  1,  p  36-39,  1988  4 

fig,  4  tab,  18  ref. 

Descriptors:  "China,  "Trace  elements,  "Estuaries, 
"Copper,  "Cadmium,  "Nickel,  "Lead,  "Chromium, 
"Qiantagn  River,  Desorption,  Path  of  pollutants, 
Particulate  matter,  Pollutant  identification,  Dis- 
solved organic  matter. 

Levels  of  particulates  of  five  trace  elements, 
copper,  cadmium,  nickel,  lead  and  chromium  were 
determined  at  seven  sites  along  the  Qiantang-jiang 
River  and  in  its  estuary.  Results  indicated  that 
concentrations  of  trace-metal  particulates  are  relat- 
ed to  those  of  suspended  matter.  Concentrations  of 
these  elements  were  higher  in  the  river  than  in  the 
estuary  and  can  be  related  to  the  diluting  effect  of 
the  incoming  water  that  contains  high  levels  of 
suspended  matter  and  to  the  desorption  process. 
Atmospheric  transportation  can  play  an  important 
role  in  the  environmental  cycling  of  trace  metals. 
This  is  reflected  in  the  EF-values  (EF  value  = 
(concentration  on  microsurface/concentration  in 
subsurface  layers)  -  1.0)  determined  for  the  Qian- 
tang-jiang River.  The  higher  EF  values  for  Pb,  Cd 
and  Ni  are  probably  related  to  atmospheric  trans- 
portation. Complexing  with  organic  matter  was 
perhaps  the  most  important  causal  factor  for  the 
high  EF  value  found  for  copper.  Chromium  was 
less  concentrated  in  the  microsurface  compared  to 
the  other  elements  investigated.  (Author's  abstract) 


115 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 


W89-00443 


CHANGES     IN     SOIL     ACIDITY     IN     TWO 

FOREST    AREAS    WITH    DIFFERENT    ACID 

DEPOSITION:  1920S  TO  1980S, 

Sveriges  Lantbruksuniversitet.  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

C.  O.  Tamm.  and  L.  Hallbacken. 

Ambio  AMBOCX.  Vol.  17.  No.  1,  p  56-61,  1988.  3 

fig,  3  tab,  35  ref. 

Descriptors:  *Acid  rain.  *W'ater  pollution  sources. 
•Forest  soils,  *Soil  horizons,  *Soil  chemistry.  Cli- 
matology, Soil  organic  matter.  Forests.  Forest  hy- 
drology. Coniferous  forests. 

Changes  in  acidity  that  occurred  from  the  period 
1926-27  until  the  period  1982-85  in  stands  of  differ- 
ent ages  in  two  areas  with  different  acid  deposition 
load  and  different  forest  history  are  compared.  The 
relative  roles  of  tree  species,  stand  age,  and  acid 
deposition  for  soil  acidification  are  discussed.  Soil 
horizons  in  two  forest  areas  with  different  climate, 
history  and  acid  deposition  load  were  examined 
electrometrically  for  acidity  in  1926-27  and  re- 
examined in  1982-85.  The  deeper  soil  horizons 
beneath  coniferous  stands  were  already  more  acid 
in  southwestern  Sweden  than  those  in  northern 
Sweden  in  1926-27.  The  new  pH  measurements 
indicate  that  the  recent  rate  of  acidification  is 
higher  in  the  southwestern  than  in  the  northern 
sites.  There  is  no  evidence  that  existing  differences 
in  forest  history,  climate,  or  soil  mineralogy  would 
explain  this  difference.  The  most  likely  explanation 
is  the  difference  in  acid  deposition  load.  (Author's 
abstract) 
W89-00444 


RAIN  ACIDITY  IN  STELLENBOSCH, 

For  primary  bibliographic  entry  see  Field  5A. 
W89-00454 


REGIONAL  HYDROGEOLOGY  OF  AGRICUL- 
TURAL DRAINAGE  WELLS  IN  IOWA, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Geology. 

L.  Drake,  and  S.  Esling. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  100,  No.  7,  p  1131-1139,  July  1988.  6  fig,  5 

tab,  39  ref.  EPA  Grant  G007165-01. 

Descriptors:  *Geohydrology,  *Path  of  pollutants, 
•Agricultural  runoff,  Drainage  wells,  *Iowa, 
Aquifers,  Tile  drainage.  Surface  runoff,  Injection 
wells,  Surface-groundwater  relations,  Model  stud- 
ies, Nitrogen  compounds,  Fertilizers,  Contaminant 
plumes.  Effective  porosity,  Groundwater  move- 
ment, Disposal  wells.  Flow  velocity. 

In  Iowa,  agricultural  drainage  wells  (ADWs)  rep- 
resent the  largest  deliberate  transfer  of  degraded 
water  into  major  aquifers.  An  estimated  700 
ADWs  remove  rile  and  surface  waters  from  level 
farmland  and  inject  it  into  underlying  aquifers.  Of 
174  field-identified  ADWs,  165  were  grouped  into 
3  clusters  in  north-central  Iowa  (17  in  Floyd 
County,  44  in  Wright  County,  and  104  in  Humbolt- 
Pocahontas  Counties)  Geologically,  most  of  the 
identified  ADWs  penetrate  the  Des  Moines  glacial 
lobe  and  discharge  into  carbonate  aquifers.  These 
aquifers  are  in  the  intermediate  groundwater  flow 
regime,  with  recharge  mainly  from  the  overlying 
landscape  and  discharge  mainly  to  rivers.  A  graph- 
ic flow-net  model  indicates  a  progressive  increase 
in  recharge  downgradient,  providing  increased  di- 
lution for  contaminants.  Modeling  suggests  that 
tile-line  drainages  have  averaged  about  10-12  ppm 
nitratc-N  during  the  past  decade,  mostly  derived 
from  fertilizer  applications.  ADW  effluents  meas- 
ured during  Spring  1983  ranged  between  10  and  20 
ppm  nitrate-N.  Plumes  associated  with  ADWs 
would  contain  nitrate-N  in  concentrations  ap- 
proaching 20  ppm  near  the  source,  decreasing 
downgradient  to  2-6  ppm  with  groundwater 
mixing.  Joint  and  bedding-plane  openings  in  the 
carbonate  aquifer  formations  were  measured  in 
quarries,  and  the  effective  porosities  were  about 
1%.  If  it  is  assumed  that  diffuse  flow  approximates 
isotropic  and  homogeneous  conditions,  groundwat- 
er-flow  velocities  range  from  500  to  26,000  ft/yr. 
Residence  times  for  groundwater  in  the  carbonate 


aquifers  range  from  a  few  months  to  a  few  dec- 
ades, depending  on  the  groundwater  velocity  and 
the  length  of  individual  flow  paths.  (Author's  ab- 
stract) 
W 89-00471 


MODIFIED  FICK1AN  MODEL  FOR  SOLUTE 
UPTAKE  BY  RUNOFF, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Mining,  Environmental  and  Ge- 
ological Engineering. 
C.  P.  Richardson,  and  A.  D.  Parr. 
Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  114,  No.  4,  p  792-809,  August 
1988.  7  fig,  4  tab,  20  ref.  Kansas  Water  Resources 
Research  Institute  Project  G 1226-04  and  Universi- 
ty of  Kansas  GRF  Award  87-1 13. 

Descriptors:  'Agricultural  runoff,  *Path  of  pollut- 
ants, *Soil  water,  *Fickian  model,  *Solute  trans- 
port, *Entrainment,  Interstitial  water,  Overland 
flow,  Mass  transfer,  Diffusion  coefficient,  Perme- 
ability, Data  interpretation,  Hydrologic  models, 
Graphical  methods,  Diffusion. 

A  one-dimensional  Fickian  diffusion  model  for  en- 
trapment of  interstitial  soil  water  by  overland  flow 
was  modified  to  account  for  early  non-Fickian 
mass  transfer  observed  during  laboratory  runoff 
experiments.  Modification  involves  specifying  a 
time-dependent  diffusion  coefficient  that  decreases 
with  time  and  asymptotically  approaches  the  con- 
stant Fickian  value  with  time.  Results  show  that 
this  asymptotic  diffusion  coefficient  varies  with  the 
square  of  the  quantity  ((shear  velocity)  times  the 
square  root  of  (media  permeability)).  Modifying 
the  model  entails  the  development  of  type  curves 
for  a  range  of  convective  time  scales,  or  times  of 
non-Fickian  mass  transfer.  A  graphical  curve- 
matching  technique  using  dimensionless  cumula- 
tive mass-loss  data  provides  a  means  of  estimating 
the  entrainment,  or  mass  transfer,  coefficient  as  a 
function  of  the  convective  time  scale.  This  proce- 
dure shows  that  the  entrainment  coefficient  varies 
linearly  with  ((shear  velocity)  times  the  square 
root  of  (media  permeability)).  Reasonable  predic- 
tion of  mass  loss  results  using  the  asymptotic  diffu- 
sion coefficients,  an  empirical  relationship  for  the 
entrainment  coefficient,  and  a  convective  time 
scale  of  5  minutes  as  model  input.  (Author's  ab- 
stract) 
W89-00486 


ANALYSIS  OF  TURBULENT  BUOYANT  JET 
IN  DENSITY -STRATIFIED  WATER, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

R.  Gu,  and  H,  G.  Stefan. 

Journal    of  Environmental    Engineering    (ASCE) 

JOEDDU,   Vol.    114,   No.   4,   p   878-897,   August 

1988.  11  fig,  21  ref. 

Descriptors:  *  Hydraulics,  *Jets,  *Outfall,  'Turbu- 
lent flow,  *Density  stratification,  Entrainment, 
Model  studies,  Temperature  gradient,  Velocity  dis- 
tribution, Pressure  distribution.  Mixing,  Buoyancy. 

By  applying  the  similarity  hypothesis  for  velocity 
and  temperature  profiles  and  deriving  an  entrain- 
ment function  from  the  integral  equations,  a  gener- 
al model  was  developed  for  a  jet  in  a  stratified 
ambient  fluid.  The  integral  approach  was  used  and 
extended.  The  model  predicted  jet  trajectories, 
centerline  temperature  or  density  and  velocity 
decay,  and  dilution  on  the  axis  of  a  turbulent 
buoyant  jet  discharged  at  an  arbitrary  angle  into  a 
density-stratified  or  uniform  ambient.  The  pressure 
distribution  was  not  hydrostatic  as  in  most  other 
models.  The  effects  of  density  change  and  jet  cur- 
vature on  pressure  were  explicitly  evaluated.  Pre- 
dictions obtained  with  the  model  are  compared 
with  experimental  measuremetns  of  the  centerline 
trajectory  for  several  round  buoyant  jets  dis- 
charged at  various  angles  into  stably  stratified  am- 
bients.  The  quality  of  prediction  was  quite  good 
for  these  flows.  (See  also  W89-00492)  (Shidler- 
PTT) 
W89-00491 


GEOSTATISTICS  APPLIED  TO  GROUNDWAT- 
ER  POLLUTION:   III.   GLOBAL   ESTIMATES, 


Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 
J.  D.  Istok,  and  R  M.  Cooper. 
Journal    of   Environmental    Engineering   (ASCE) 
JOEDDU,   Vol.    114,   No.  4,   p  915-928.   August 
1988.  2  fig,  1  tab,  7  ref. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
pollution,  *Statistical  methods,  *Kriging,  •Estimat- 
ing, Plumes,  Theoretical  analysis,  Numerical  analy- 
sis, Error  analysis,  Waste  dumps. 

Kriging,  a  geostatistical  technique,  can  be  used  to 
obtain  the  best  (minimum  estimation  error)  linear, 
unbiased  estimates  of  contaminant  concentrations 
at  points  within  a  contaminant  plume  from  a  set  of 
measured  contaminant  concentrations.  The  theo- 
retical and  numerical  procedures  needed  to  com- 
bine these  local  estimates  to  obtain  global  estimates 
for  the  mean  contaminant  concentration  in  any 
specified  portion  of  the  plume.  Procedures  for 
computing  global  estimation  errors  are  also  given. 
Global  estimates  and  estimation  errors  can  then  be 
used  to  compute  standard  confidence  intervals. 
The  use  of  the  methods  is  illustrated  by  a  set  of 
measured  groundwater  contaminant  concentra- 
tions from  a  hazardous  waste  site.  (Author's  ab- 
stract) 
W89-00493 


CONTAMINANT  PROPAGATION  IN  DISTRI- 
BUTION SYSTEMS, 

Environmental     Protection    Agency,     Cincinnati, 
OH.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-00494 


MOTOR-BOAT-DERIVED  VOLATILE  ORGAN- 
IC COMPOUNDS  (VOC)  IN  LAKE  WATER, 

Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Che- 

mische  Pflanzenphysiologie. 

F.  Juettner. 

Zeitschrift  fuer  Wasser  und  Abwasser-Forschung 

ZWABAQ,  Vol.  21,  No.  2,  p  36-39,  April  1988.  1 

fig,  2  tab,  9  ref. 

Descriptors:  *Boats,  *Water  pollution  sources, 
•Lakes,  'Navigation  canals,  *Volatile  organic 
compounds,  Pollutants,  Benzenes,  Methylindane, 
Methylindenes,  Styrenes,  Aliphatic  hydrocarbons, 
Boats,  Lake  Constance,  Pollutant  identification. 

In  a  canal  to  the  harbor  of  a  fresh  water  lake  (Lake 
Constance),  the  input  of  organic  emission  products 
of  motor  boats  into  the  water  was  qualitatively  and 
quantitatively  analyzed.  Aromatic  compounds 
with  various  substituents  were  the  major  volatile 
substances  introduced.  Dialkylbenzenes  substituted 
in  the  meta-position  and  asymmetrically  trisubsti- 
tuted  benzenes  were  favored.  In  addition,  several 
substituted  styrenes,  unsaturated  C3-  and  C4-ben- 
zenes,  methylindanes  and  methylindenes  were  ob- 
served. Aliphatic  hydrocarbons  were  of  less  impor- 
tance. A  dramatic  increase  in  all  of  these  sub- 
stances was  noticed  when  only  a  few  boats  passed 
through  the  canal.  (Author's  abstract) 
W 89-00499 


FREQUENT  AND  IMPORTANT  CONSE- 
QUENCES FROM  INCREASED  AMOUNTS  OF 
LIQUID  MANURE  (HAEUFIGE  UND  WICH- 
TIGE  FOLGEN  VERMEHRTEN  GUELLEAN- 
FALLS), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
I.  Ritzl,  and  D.  Reiml. 

Zeitschrift  fuer  Wasser  und  Abwasser-Forschung 
ZWABAQ,  Vol.  21,  No.  2,  p  40-44,  April  1988.  4 
fig,  1  tab,  21  ref. 

Descriptors:  *Manure,  *Path  of  pollutants,  •Envi- 
ronmental effects,  'Nitrogen,  Copper,  Nitrate,  Eu- 
trophication,  Soil,  Atmosphere,  Surface  water, 
Groundwater. 

Disposal  of  increasing  amounts  of  liquid  manure 
result  in  a  series  of  environmental  problems.  This 
short  study  reviews  frequent  and  important  conse- 
quences. The  problem  is  characterized  by  the  regu- 
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latory  situation  and  the  irregular  distribution  of 
liquid  manure.  Liquid  manure  constitutes  a  source 
of  nitrogen  and  therefore  influences  the  nitrogen 
balance  in  surface  waters,  groundwater,  soil  and  in 
air.  Imbalances  often  provoke  eutrophication  but 
also  can  lead  to  the  release  of  dangerous  trace 
gases  into  the  atmosphere.  The  following  problem- 
atic areas  are  discussed  as  well:  input  of  nitrate  into 
groundwater,  input  of  copper  into  soil,  proper 
storage  of  liquid  manure  and  use  of  inhibitors  of 
nitrification.  (Author's  abstract) 
W89-00500 


INFLUENCE  OF  SELECTED  ORGANIC  COM- 

PLEXING  AGENTS  ON  THE  SORPTION  OF 

HEAVY    METALS    IN    RIVER    SEDIMENTS 

(EINFLUSS       AUSGEWAEHLTER       ORGAN- 

ISCHER  KOMPLEXBILDNER  AUF  DIE  SORP- 

TION       VON        SCHWERMETALLEN        AN 

GEWAESSERSEDIMENTE), 

Technische   Univ.    Hamburg-Harburg   (Germany, 

F.R.).  Arbeitsbereich  Umweltschutztechnik. 

F.  Dehnad,  and  U.  Foerstner. 

Zeitschrift  fuer  Wasser  und  Abwasser-Forschung 

ZWABAQ,  Vol.  21,  No.  2,  p  46-50,  April  1988   5 

fig,  2  tab,  10  ref. 

Descriptors:  *Rivers,  *Sediments,  "Heavy  metals 
•Path  of  pollutants,  "Chelating  agents,  Glycine,' 
Citric  acid,  Humic  acids,  Nitrilotriacetic  acid  Eth- 
ylenediaminetetraacetic  acid,  Nickel,  Cadmium 
Copper,  Pollutants. 

The  effect  of  complexation  of  five  chelating  agents 
(glycine,  citric  acid,  humic  acid,  nitrilotriacetic 
acid  and  ethylenediaminetetraacetic  acid)  on  the 
sorption  of  selected  heavy  metals  (Ni,  Cd  and  Cu) 
onto  river  sediment  was  investigated.  The  sedi- 
ment used  was  sludge  from  Hamburg  Harbour 
from  which  heavy  metals  had  been  extracted  by 
ethylenediaminetetraacetic  acid.  The  results  of 
these  experiments  show  that  nitrilotriacetic  acid 
and  ethylenediaminetetraacetic  acid  cause  a  dis- 
tinct decrease  of  heavy  mental  sorption  on  model 
sediment.  Glycine,  citric  acid  and  humic  acid  were 
not  effective  in  altering  heavy  metal/sediment 
interactions  at  relevant  river  water  concentrations 
(Author's  abstract) 
W89-O05O1 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution— Group  5B 


LOAD    ALLOCATION    FOR    TOXICS    USING 
MONTE  CARLO  TECHNIQUES 

W89  00M4ry   blb,iographic   entry   see   Field   5G. 


t.™™/^    DISCONTINUING    DISINFEC- 
TION ON  A  RECEIVING  WATER 

Illinois  Inst,  of  Tech.,  Chicago.  Dept.  of  Environ- 
mental Engineering. 

W89-0O5ni5iry   bibliograPh,c   entrV   see   F'eld    5D. 


,HaY£?£LOGICAL    FEATURES    OF    POYANG 
LAKE  (II),  (IN  CHINESE), 

Hydrometerological       Experiment       Station       of 
Poyang  Lake,  Xingzi  (China). 

WO8r9P00535y  bibl'°graphic  entry  see  Reld  2H. 


SH^?,^.IlJM        SPECIATION         IN        THE 

RFCinNHL^,E^  AND  ITS  ESTUARINE 
KLGION,  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
H.  Huarui,  and  P.  Xuezhong. 
Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol 
j8.  No.  6,  p  596-605,  November  1987.  6  fig,  2  tab,' 

°Re|verst0r.SrK*Path  °f  P°llutan^  'Estuaries, 
meal*  K Chrommm'  'Heavy  metals,  "Trace 
v^r  at„  Hm,Ca[  P«?Per,'«.  Sediments,  Seasonal 
variation,  Huanghe  River,  China. 

of^fV  °f  the  dry  season'  t,le  average  content 
vll£  k  °m,UV0,al  Solved  chromium,  tn- 
va  en  chromium,  hexavalent  chromium,  and  par- 
ticulate chromium   in   the   lower   reaches   of  the 


Huanghe  River  are  25.55,   1.04,  0.781.  0.169  and 
24.43   micrograms/L,   respectively.   Those   in   the 
estuarine  region  are  2.39,  0.443,  0.438.  0.005  and 
1.95  micrograms/L,  respectively.  At  the  start  of 
the  wet  season,  the  average  content  of  total  chro- 
mium, total  dissolved  chromium,  trivalent  chromi- 
um, hexavalent  chromium  and  particulate  chromi- 
um in  the  lower  reaches  of  the  Huanghe  River  are 
484,  1.23,  0.965,  0.268  and  483  micrograms/L   re- 
spectively. Those  in  the  estuarine  region  were  6  26 
0.703,  0.621,  0.082  and  5.56  micrograms/L,  respec- 
tively. Contents  of  different  species  of  chromium 
in  the  wet  season  are  higher  than  in  the  dry  season. 
At  the  start  of  the  dry  season,  the  average  ratio  of 
particulate    chromium,    trivalent    chromium,    and 
hexavalent  chromium  to  total  chromium  in  river 
water  of  the  Huanghe  River  are  95.61%    3  80% 
and  0.59%.  Those  in  the  sea  water  of  the  estuarine 
area  are  77.76%,  21.96%  and  0.28%,  respectively 
At  the  start  of  the  wet  season,  the  average  ratios  in 
river  water  are  99.74%,  0.20%  and  0.6%,  respec- 
tively,   while    those    in    sea    water    are    47  09% 
45.89%  and  7.02%,  respectively.  Particulate  chro- 
mium is  the  principal  species  in  the  river  water 
trivalent  chromium  is  next;  the  last  is  hexavalent 
chromium.  The  speciation  is  similar  in  the  adjacent 
estuary  and  river  water,  but  trivalent  chromium  in 
far  off  estuarine  areas  is  the  predominant  species  in 
the   wet   season,   and   hexavalent   chromium   is  a 
secondary  speciation.  When  violent  physical  and 
chemical  changes  occur  in  the  Huanghe  estuary 
large  amounts  of  organic  matter  in  the  water  may 
reduce  hexavalent  chromium  to  trivalent  chromi- 
um, which  is  then  readily  adsorbed  or  complexed 
by  suspended  matter,  and  forms  particulate  chro- 
mium, which  coagulates  and  settles  in  the  sedi- 
ments,  completing   the  transference   processes  of 
particulate  chromium   to   the  estuarine  sediment 
(Author's  abstract) 
W89-00544 


TRANSIENT  LIVER  PATHOLOGY  IN  PA- 
TIENTS CONSUMING  WATER  FROM  A  PRI- 
VATE WELL  CONTAMINATED  BY  PCBS 
FROM  A  SUBMERSIBLE  WATER  PUMP 

State  Univ.  of  New  York  Upstate  Medical  Center 

Syracuse. 

For  primary  bibliographic  entry  see  Field  5C. 


ESTIMATE  OF  THE  VARIABILITY  IN  BIO- 
TRANSFORMATION KINETICS  OF  XENO- 
B>OTICSIN  NATURAL  WATERS  BY  AW- 
WUCHS  COMMUNITIES, 

Environmental  Research  Lab.,  Athens  GA 
HP  Kollig,  R.  S.  Parrish,  and  H.  W.  Holm 

rnoe-,m?yhere  CMSHAF,  Vol.  16,  No.  1,  p  49-60 
1987.  1  fig,  8  tab,  4  ref. 

Descriptors:  "Fate  of  pollutants,  "Biodegradation 
Pesticides,  "Herbicides,  "Cresols,  Aufwuchs.  Bio- 
mass    2,4-D,  Degradation,  Model  studies,  Rivers 
Ponds,  Kinetics. 

An  experiment  was  conducted  to  investigate  the 
variability  in  biotransformation  kinetics  of  xenobio- 
tics  in  natural  waters  by  aufwuchs  communities. 
Two  chemicals  were  used:  2,4-dichlorophenoxya- 
cetic  acid  butoxyethyl  ester  (2,4-DBE)  and  para- 
cresol.  Teflon  strips  were  colonized  at  two  sites 
each  in  two  ponds  and  two  rivers.  The  colonized 
strips  and  the  natural  waters  were  transported  to 
the  laboratory  where  the  biotransformation  rate 
studies  were  done  in  duplicate  under  controlled 
conditions.  Analysis  of  variance  at  the  0. 10  level  of 
significance  revealed  a  significant  difference  in  bio- 
transformation rate  coefficients  between  ponds  and 
between  sites  within  one  pond  for  both  xenobio- 
tics,  and  between  rivers  for  para-cresol  only  No 
significant  difference  was  found  between  sites 
within  rivers  for  either  xenobiotic,  nor  was  any 
significant  difference  found  between  rivers  for  2  4- 
DBE.  Differences  in  biotransformation  rates  we're 
less  variable  and  more  detectable  in  quiescent 
waters  than  in  faster  flowing  waters.  (Author's 
abstract) 
W89-00559 


SEDIMENT-WATER  PARTITION  COEFFI- 
CIENTS AND  HPLC  RETENTION  FACTORS 
OF  AROMATIC  HYDROCARBONS. 


Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
P.  D.  Vowles,  and  R.  F.  C.  Mantoura. 
Chemosphere  CMSHAF,  Vol.   16,  No    1    d   109- 
116,  1987.  4  fig,  1  tab.  23  ret'.  '   P 

Descriptors:  "Path  of  pollutants,  "Aromatic  com- 
pounds, "Hydrocarbons,  "Chromatography,  "Sedi- 
ment-water interface.  Partition  coefficients.  Organ- 
ic compounds,  Solubility,  Benzene,  Xylene  Naph- 
thalene, Phenanthrene,  Pyrene,  Methylb'enzene 
Ethylbenzene,  Propylbenzene,  Butylbenzene! 
Methylnaphthalene.  Ethylnaphthalene. 

Sediment-to-water  partition  coefficients  were 
measured  for  fourteen  alkylbenzene  and  polyaro- 
matic  hydrocarbons  together  with  their  HPLC 
capacity  factors.  The  partition  coefficients  varied 
between  10  to  the  0.2  power  and  10  to  the  3  7 
power,  and  different  homologous  series  of  hydro- 
carbons separately  correlated  both  the  octanol- 
water  partition  coefficients  and  octadecylsilane  ca- 
pacity factors.  All  partition  coefficients  correlated 
well  with  the  alkylcyano  capacity  factors,  possibly 
because  this  mildly  polar  phase  mimics  better  the 
sorption  onto  sediment  than  either  octanol  or  octa- 
decylsilane phases.  (Author's  abstract) 
W89-00560 


LIGNIN  RESIDUES  AS  TRACERS  OF  ORGAN- 
IC WASTE  TRANSPORT, 

Gulf  Coast   Research   Lab.,  Ocean   Springs,  MS. 
For  primary  bibliographic  entry  see  Field  7B 
W89-00561 


SOURCES  OF  WATERCOURSE  POLLUTION 
IN  ITALY  AND  MEDITERRANEAN  FRANCE 
ASSESSED  BY  MACROPHYTES,  KA1^. 

S.  M.  Haslam. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3  n  331- 

337,  1987.  1  fig,  6  ref.  P 

Descriptors:  "Water  pollution  sources,  "Water 
quality  control,  "Italy,  "France,  "Aquatic  plants, 
Macrophytes,  Vegetation,  Alpine  regions,  Ef- 
fluents, Nonpoint  pollution  sources,  Fertilizers 
Agriculture,  Acidic  water,  Herbicides,  Organic 
matter,  Turbidity,  Pesticides,  Rivers,  Streams. 

Macrophytes  in  streams  and  rivers  may  be  plenti- 
ful, sparse,  or  absent,  depending  on  natural  condi- 
tions and  man's  activities.  Natural  factors  which 
reduce  watercourse  vegetation  are  high  water 
force  in  mountains,  unstable  flows  and  substrates 
summer  drought,  shading,  overly  deep  water,  and 
grazing  by  aquatic  animals.  The  principal  man- 
made  factors  reducing  vegetation  are  drainage  (in- 
cluding streams  lost  or  directed  through  pipes) 
pollution,  channel  straightening,  channelization! 
vegetation  management  (dredging,  cutting,  herbi- 
cides), depth  and  flow  alterations,  navigation 
planting  of  shading  trees  and  hedges.  The  lowlands 
of  southwest  France  are  severely  polluted  from 
agricultural  activities.  In  the  Po  plain  around 
Milan  industrial  pollution  has  seriously  reduced 
stream  vegetation.  On  the  flatter  Italian  coasts  and 
in  much  of  Sicily  villages  and  cities  contribute 
domestic  wastes  to  the  streams,  and  gravel  extrac- 
tion and  quarrying  produce  turbidity  and  unstable 
substrates.  Some  suggestions  for  decreasing  pollu- 
tion in  this  area  are  as  follows:  improved  sewage 
treatment  facilities,  control  of  biocide  and  fertilizer 
use,  use  of  aquatic  vegetation  to  remove  organic 
and  toxic  material,  and  buffer  strips  on  uncultivat- 
ed land  on  each  side  of  a  watercourse.  (Cassar- 

W89-00563 


ECOLOGICAL  PARAMETER  OF  SURFACE 
WATER  IN  NORTHEASTERN  GREECE 

Demokntos  Univ.  of  Thrace.  Komotini  (Greece). 
K.  Ouzounis.  and  N.  Sotiriou. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3  n  351- 
359,  1987.  3  fig.  2  tab,  6, ef.  '*P»i 

Descriptors:  "Water  pollution  effects,  "Greece 
"Water  pollution  sources,  "Lakes,  "Rivers,  "Chlor- 
inated hydrocarbons,  Nutrients,  Pesticides.  Ni- 
trates.   Phosphates.    Dissolved    oxygen.    Oxygen 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


&\X& 


Group  5B — Sources  Of  Pollution 

Lake  Vistonis.  Kosynthos  River,  Industrial  wastes, 
Fish,  Water  quality. 

Water  quality  was  studied  in  Lake  Vistonis  and  the 
River  Kosynthos  in  northeastern  Greece.  The 
largely  agricultural  region  uses  large  amounts  of 
fertilizers  and  pesticides.  The  few  industries  release 
untreated  wastes  into  the  river.  Total  fish  produc- 
tion (carps  and  eels)  has  declined  notably  from 
1963  to  1983.  Maximum  production  was  in  1968- 
70;  minimum  production,  in  1975  and  1983.  Dis- 
solved oxygen  in  a  polluted  reach  of  the  river 
measured  in  September  1984  varied  from  about  5 
ppm  at  midday  to  nearly  zero  at  night.  Dissolved 
oxygen  in  the  lake  surface  waters  increased  to  the 
saturation  point  in  summer,  but  in  the  depths  it 
declined  to  less  than  4-5  mg/liter.  Water  quality 
parameters  for  the  river  and  lake,  respectively, 
were  as  follows:  pH,  7  and  9.5-10;  ammonium-N, 
1.8  and  1.5-3.5  mg/liter;  nitrate-N,  1.5  mg/liter  and 
none  detected;  and  phosphate-P,  13  and  0.2  mg/ 
liter.  Chlorinated  hydrocarbons  and  pesticides 
levels  were  generally  low.  (Cassar-PTT) 
W89-00564 


ENVIRONMENTAL  CONDITIONS  IN  ABU 
KIR  BAY,  EAST  OF  ALEXANDRIA:  I.  PHY- 
SICO-CHEMICAL CHARACTERISTICS  AND 
WATER  CIRCULATION, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
MM.  Osman,  and  M.  M.  Dorgham. 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  361- 
368,  1987.  10  fig,  8  ref.  UNESCI/UNDP/ Alexan- 
dria University  Project  EGY/73/058. 

Descriptors:  *Water  pollution  sources,  *Path  of 
pollutants,  *Estuaries,  *Egypt,  *Bays,  *Water 
quality,  'Water  circulation,  Abu  Kir  Bay,  Alexan- 
dria, Nitrates,  Thermal  pollution,  Phosphates,  Nile 
River,  Agricultural  runoff,  Fish,  Salinity,  Nutri- 
ents, Outfalls,  Wastewater  disposal. 

The  water  quality  and  circulation  of  Abu  Kir  Bay 
was  studied  in  November  1983.  This  shallow  basin 
receives  pollution  from  the  Tabia  pumping  station 
outfall  (industrial  wastewater  mixed  with  agricul- 
tural and  domestic  wastewater),  the  Maadyia  lake- 
sea  outlet  (mostly  agricultural  drainage  water),  and 
the  Rosetta  mouth  of  the  Nile  River.  Other  pollu- 
tion in  the  bay  is  derived  from  powerplant  cooling 
water  and  offshore  oil  and  gas  fields.  Surface  water 
characteristics  showed  three  distinguishable  zones 
corresponding  to  the  three  main  effluent  outfalls. 
Compared  with  unimpacted  bay  waters,  the  sur- 
face water  in  the  three  zones  had  lower  salinity, 
slightly  lower  temperature  (except  for  the  power- 
plant  thermal  pollution),  higher  ammonia  levels 
(maximum  48  microgram/liter),  higher  nitrate 
levels  (up  to  6.09  microgram/liter),  higher  phos- 
phate levels  (up  to  6.50  microgram/liter),  lower 
nitrate/phosphorus  ratios  (<3),  depleted  silicate 
levels,  and  higher  suspended  matter  (85  mg/liter 
near  the  Tabia  outfall).  The  surface  water  circula- 
tion is  characterized  by  a  counterclockwise  eddy 
occupying  the  southwest  and  central  parts  of  the 
bay  and  a  clockwise  eddy  covering  the  northeast 
part.  This  circulation  regime  restricts  water  ex- 
change between  the  inshore  and  offshore  regions 
of  the  bay.  Here,  the  recently  constructed  break- 
water further  reduces  the  water  exchange.  (See 
also  W89-00578)  (Cassar-PTT) 
W89-00565 


CORRELATION  OF  SOME  ORGANIC  POLLU- 
TION FACTORS  IN  WATER  SYSTEMS  IN 
NORTHERN  GREECE, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry 

A   Voulgaropoulos,  K.  K.  Fytianos,  A. 
Apostolopoulou,  and  X.  Gounaridou. 
Chemosphere  CMSHAF,  Vol.  16.  Nos.  2/3,  p  395- 
398,  1987.  2  fig,  1  tab,  4  ref. 

Descriptors:  'Water  pollution  sources,  "Path  of 
pollutants,  'Rivers,  'Greece,  'Lakes,  Water  qual- 
ity, Axios  River,  Loudias  River,  Agios  Vasilios 
Lake,  Organic  matter,  Agricultural  runoff,  Dis- 
solved oxygen,  Domestic  wastes,  Food-processing 
wastes,  Dye  industry  wastes. 

Organic  pollution  was  studied  in  two  rivers  and  a 
lake  in  northern  Greece  during  1984-1985.  Param- 


eters measured  included  total  organic  carbon,  dis- 
solved oxygen,  fluorescence,  absorbance,  complex- 
ing  capacity,  temperature,  conductance,  hardness, 
alkalinity,  and  total  iron  content.  Lake  Agios  Vasi- 
lios was  most  heavily  polluted  with  organic  matter. 
Loudias  River  was  more  heavily  polluted  than 
Axios  River.  Sources  of  the  pollutants  were  do- 
mestic and  agricultural  effluents  and  industrial 
wastes  from  food  processing  and  dyehouses.  In 
spite  of  the  dense  population  and  heavy  industriali- 
zation along  the  Axios  River,  its  water  quality  is 
better  than  the  Loudias  River  because  of  differ- 
ences in  mean  water  discharges:  170  cu  m/sec  for 
Axios  and  40  cu  m/sec  for  Loudias.  (Cassar-PTT) 
W89-00566 


LONG  TERM  IMPACT  OF  DISSOLVED  DIS- 
PERSED PETROLEUM  HYDROCARBONS 
(DDPH)  IN  GULF  OF  ISKENDERUN, 

Middle  East  Technical  Univ.,   Ankara  (Turkey). 
Inst,  of  Marine  Sciences. 
I.  Salihoglu,  C.  Saydam,  and  A.  Yilmaz. 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  381- 
394,  1987.  6  fig,  4  tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Oil  spills,  'Gulf 
of  Iskenderun,  'Mediterranean  Sea,  Marine  sedi- 
ments, Sediments,  Fish,  Marine  animals,  Organic 
compounds,  Aromatic  compounds,  Gulfs,  Seasonal 
variation. 

Petroleum  hydrocarbons  and  polyaromatic  hydro- 
carbons were  monitored  in  sediment  and  marine 
biota  from  August  1981  to  April  1984  in  the  Gulf 
of  Iskenderun.  About  8,000  tons  of  crude  oil  en- 
tered the  gulf  in  April  1982  via  the  Ceyhan  River 
from  a  pipeline  crack.  Petroleum  hydrocarbon 
levels  were  maximum  in  winter  (about  4  mg/liter 
C  in  April  1982  and  about  2  mg/liter  C  in  April 
1983)  and  minimum  in  summer  (about  0.5  mg/liter 
C  in  late  summers  of  1982  and  1983),  an  inverse 
relationship  with  the  seawater  temperature.  Con- 
centrations of  polyaromatic  hydrocarbons  in  fish 
liver  and  flesh  were  generally  higher  in  the 
summer  after  the  oil  leak.  However,  high  values 
were  also  reported  for  some  species  in  March  1982. 
Polyaromatic  hydrocarbon  levels  in  sediments 
started  to  increase  in  April  1982  and  reached  a 
maximum  two  months  later.  (Cassar-PTT) 
W89-00567 


BORON      LEVELS      IN      SOME      GROUND 

WATERS     OF     HALKIDIKI     (A     LAND     AT 

NORTHERN  AEGEAN  SEA), 

Thessaloniki  Univ.,   Salonika  (Greece).   Dept.  of 

Civil  Engineering. 

E.  Papachristou,  R.  Tsitouridou,  and  B. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  419- 
427,  1987.  4  fig,  1  tab,  17  ref. 

Descriptors:  'Geochemistry,  'Water  pollution 
sources,  'Groundwater  pollution,  'Boron,  Halki- 
diki,  Greece,  Irrigation  water. 

Boron  contents  (in  ppm)  of  natural  waters  in  the 
Halkidiki,  Greece,  region  were  as  follows:  artesian 
water  of  Eleochoria,  5.240;  Giannakara  well  water, 
5.400;  Petralona  well  water,  2.330;  and  Agia  Paras- 
kevi  thermal  spring,  43.210.  None  of  these  waters 
are  suitable  for  irrigating  the  most  sensitive  crops, 
fruit  trees.  The  Petralona  water  is  of  borderline 
quality  for  irrigating  potatoes,  tomatoes,  peas, 
wheat  and  oats,  which  can  tolerate  1-2  mg/liter 
boron.  The  Giannakara  well  water  and  Eleochoria 
artesian  waters  are  too  boron-rich  to  grow  the  least 
sensitive  plants,  sugar  beet,  onions,  cabbage,  and 
carrots.  (Cassar-PTT) 
W89-00569 


TWO  TOXICANTS,  MERCURY   AND  TIN  IN 
THE  GULF  OF  ISKENDERUN, 

Middle  East  Technical   Univ.,   Ankara  (Turkey). 
Inst  of  Marine  Sciences. 
I.  Salihoglu,  C.  Saydam,  and  S.  Yemenicioglu. 
Chemosphere  CMSHAF.  Vol.  16,  Nos.  2/3,  p  445- 
453,  1987.  1  fig,  5  tab,  11  ref. 

Descriptors:   'Water  pollution  sources,   'Path  of 
pollutants,     'Bioaccumulation,     'Heavy     metals, 


♦Gulf  of  Iskenderun,  'Turkey,  Metals,  Mercury, 
Tin,  Sediments,  Fish,  Mediterranean  Sea,  Marine 
sediments,  Marine  animals,  Bays,  Estuaries. 

Mercury  and  tin  concentrations  were  determined 
in  effluents,  rivers,  seawater,  fish,  and  sediments  of 
the  Gulf  of  Iskenderun.  In  effluents  total  mercury 
levels  were  up  to  261  ng/liter;  in  rivers,  17-38  ng/ 
liter.  Inorganic  tin  levels  were  highest  in  the  Isde- 
mir  iron  and  steel  complex  effluent,  1115  ng/liter. 
Average  total  mercury  concentration  is  seawater 
was  9.5  ng/liter,  most  associated  with  suspended 
sediment.  Average  inorganic  tin  concentrations  in 
the  bay  were  319  ng/liter,  about  10  times  the 
concentrations  in  other  sections  of  the  study  area. 
Sources  of  tin  in  the  bay  are  industrial  waste  and 
shipping  activities.  Mercury  and  tin  levels  in  fish 
increased  with  age  of  the  fish.  Highest  recorded 
levels  were  485  ng  Hg/g  wet  weight  in  the  oldest 
Upeneus  moluccensis  from  Ceyan  River  Estuary 
and  324  ng  Sn/g  wet  weight  in  the  same  species 
from  Iskenderun  Bay.  Fish  species  differed  in  their 
ability  to  concentrate  tin  and  mercury.  In  sedi- 
ments, the  highest  mercury  concentrations  were 
found  in  the  Mersin  region;  the  highest  tin  concen- 
trations were  found  in  Iskenderun  Bay.  Concentra- 
tions of  both  metals  in  sediments  decreased  with 
distance  from  the  shore.  (Cassar-PTT) 
W89-00570 


COMPARATIVE  STUDY  OF  HEAVY  METALS 
POLLUTION  IN  VARIOUS  RIVERS  AND 
LAKES  OF  NORTHERN  GREECE, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
K.  Fytianos,  V.  Samanidou,  and  T.  Agelidis. 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  455- 
462,  1987.  1  tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Lakes,  'Rivers, 
'Heavy  metals,  'Greece,  Metals,  Axios  River, 
Loudias  River,  Aliakmon  River,  Nestos  River, 
Strymon  River,  Kastoria  Lake,  Agios  Vasilios 
Lake,  Vistonis  Lake,  Vegoritis  Lake,  Doirani 
Lake,  Mercury,  Lead,  Cadmium,  Copper,  Zinc, 
Iron,  Chromium. 

Rivers  and  lakes  in  northeastern  Greece  were  ana- 
lyzed for  heavy  metals  content  over  a  one  year 
period.  The  heavy  metal  concentrations  were  cor- 
related to  the  pollution  sources.  A  direct  depend- 
ence of  the  suspended  heavy  metals  on  the  rivers' 
discharges  could  be  only  partially  determined.  The 
most  polluted  river  was  Axios;  the  least,  Nestos. 
The  most  polluted  lake  was  Vistonis;  the  least, 
Doirani.  (Cassar-PTT) 
W89-00571 


HEAVY  METAL  POLLUTION  IN  THE  GUA- 
DIAMAR  RIVER  AND  THE  GUADALQUIVIR 
ESTUARY  (SOUTH  WEST  SPAIN), 

Centro   de    Edafologia   y    Biologia   Aplicada   del 

Cuarto,  Seville  (Spain). 

F.  Cabrera,  M.  Soldevilla,  R.  Cordon,  and  P.  de 

Arambarri. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3,  p  463- 

468,  1987.  6  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Mine  wastes, 
'Spain,  'Heavy  metals,  'Industrial  wastes,  Metals, 
Guadiamar  River,  Guadalquivir  Estuary,  Iron, 
Copper,  Manganese,  Lead.  Zinc,  Aquatic  plants, 
Rivers,  Estuaries. 

Heavy  metals  data  from  water,  sediment,  flora,  and 
fauna  of  the  Guadiamar  River  and  the  Guadalqui- 
vir Estuary  during  1979-1984  are  summarized.  In 
the  Guadiamar,  sampling  stations  downstream 
from  a  polymetallic  sulfide  mine  showed  heavy 
concentrations  of  heavy  metals  (Fe,  Cu,  Mn,  Pb, 
and  Zn)  compared  with  unimpacted  sampling  sta- 
tions. Heavy  metal  concentrations  decreased 
downstream  due  to  precipitation  as  hydrous 
oxides.  During  wet  seasons  heavy  metal  concentra- 
tions were  higher  because  of  resuspension  of  sedi- 
ments and  the  presence  of  olive  oil  effluents,  which 
contain  chelating  organic  matter.  Monitoring 
during  a  severe  drought  when  acidifying  thiosalts 
were  used  in  the  mine  processing  showed  even 
higher  metals  concentrations.  This  was  a  result  of 
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decreased  precipitation  of  the  metallic  hydroxides. 
Metals  levels  in  soils  and  sediments  did  not  change 
regularly  with  distance  to  the  mine.  This  was 
related  to  drastically  irregular  flows.  Analysis  of 
three  river  bank  plant  species  showed  higher 
metals  levels  than  background  levels  at  stations 
downstream  of  the  mine.  Metals  levels  were  also 
reported  for  Crassotrea  angulata,  Dicentrarchus 
labrax.  and  Mugil  auratus  in  the  Guadalquivir  Es- 
tuary. (Cassar-PTT) 
W89-00573 


FORMATION  OF  OXYGEN  SPECIES  AND 
THEIR  REACTIONS  WITH  ORGANIC  CHEMI- 
CALS IN  AQUEOUS  SOLUTION, 

Gesellschaft  fuer  Strahlen-  und  UmweUforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Oekologische  Chemie. 
D.  Kotzias,  K.  Hustert,  and  A.  Weiser. 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3  n  505- 
511,  1987.  4  fig,  2  tab,  6  ref. 

Descriptors:  *Fate  of  pollutants,  *Humic  acids, 
*Fulvic  acids,  "Organic  matter,  *Oxygen,  Nitrates, 
Dissolved  oxygen,  Photoactivation,  Oxidation! 
Benzene,  Cumene.  Ultraviolet  light. 

Factors  affecting  the  photoinduced  formation  of 
oxygen  species  and  their  reaction  with  organic 
chemicals  in  aqueous  solutions  were  examined. 
Humic  and  fulvic  acids  of  different  origins  reacted 
at  different  rates  with  cumene  and  benzene.  Differ- 
ent molecular  weight  fractions  of  the  humic  and 
fulvic  materials  exhibited  varying  levels  of  photo- 
chemical potential.  Increasing  nitrate  concentra- 
tions were  correlated  with  increased  photochemi- 
cal activity  toward  benzene  and  cumene  and  in- 
creased production  of  oxidizing  species  by  the 
humic  materials.  (Cassar-PTT) 
W89-00575 


BACTERIOLOGICAL  CONTAMINATION  OF 
THE  EASTERN  PART  OF  THE  GULF  OF  TRI- 
ESTE  (NORTH  ADRIATIC)  DUE  TO  SEWAGE 

WloLHAKuE, 

Ljubljana  Univ.  (Yugoslavia).  Biological  Inst 
V.  Turk. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3  n  551- 
558,  1987.  2  fig,  1  tab,  3  ref.  P 

Descriptors:  *Path  of  pollutants,  "Water  pollution 
sources,  "Estuaries,  *Bactena,  *Gulf  of  Trieste 
Adriatic  Sea,  Enteric  bacteria,  Sewage  bacteria' 
fc.  tluents,  Coastal  waters,  Swimming,  Coliforms 
Wastewater  disposal.  Beaches,  Outfalls. 

The  dispersion  of  fecal  coliforms  in  the  surface 
coastal  waters  of  the  eastern  part  of  the  Gulf  of 
Trieste  was  studied  during  1980-1984.  Although 
most  of  the  sampling  stations  in  recreational  areas 
gave  bactenologic  values  which  were  within  sani- 
tary quality  criteria,  some  stations  had  fecal  coli- 
forms higher  than  1000/100  ml  as  a  result  of  local 
and  temporary  influence  from  the  smaller  sewage 
outfalls.  The  inner  part  of  the  Bay  of  Koper  wts 
tne  most  polluted  area,  with  a  maximum  of  411  000 
fecal  coliforms  per  100  ml.  The  large  sewage  out- 
falls from  the  towns  of  Koper,  Izola,  and  Piran 
attected  water  quality  for  about  400-800  miles  from 
the  pollution  source.  Under  most  conditions  of 
winds,  currents,  and  tides  the  polluted  water  was 
conducted  straight  toward  the  middle  of  the  bay 
Occasionally  the  contaminated  water  spread  to- 
wards the  shore.  (Cassar-PTT) 
W89-O0577 


K?pVLRAvNSTAL    CONDITIONS     IN     ABU 
KIR  BAY,  EAST  OF  ALEXANDRIA  II   PLANK- 

lANnDSIn^TION-  DOWNSTREAM  FrSm 
LAND-BASED  EFFLUENTS 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography 
W89P0057a8y  b'bliographic  en,ry  see  Field  5C. 


i\,T?£I;VriON  BETWEEN  SEAWATER  POL- 
mrI?oDcS^SURED  BY  BACTERIAL  IN- 
pps      °£S  AND  M«RBIDITY  AMONG  BATH- 

beaches\,fSel,RRANEAN     BATHING 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution— Group  5B 

A  novel  conceptual  model  of  the  sorption  process 
is  consistent  with  DiToro's  particle-induced  de- 
sorption  hypothesis  and  yields  predictions  which 
agree  with  experimental  observations.  In  this 
model  the  sorption  process  is  viewed  as  being  a 
loose  surface  accumulation  which  can  be  disrupted 
by  collisions  between  particles.  A  mass  transfer 
analysis  predicts  that  when  a  significant  fraction 
(e.g.,  half)  of  the  sorbate  is  sorbed,  collision-in- 
duced desorption  becomes  important  and  limits  the 
sorbed  concentrations  to  approximately  an  equal 
amount  to  that  in  solution.  This  constraint  applies 
regardless  of  the  nature  of  the  particles  and  the 
sorbate.  This  implies  that  hydrophobic  organic 
chemicals  in  an  aquatic  system  are  not  likely  to  be 
sorbed  from  the  water  column.  Volatilization 
bioavailability,  and  sediment  deposition  are  not 
considered.  (Cassar-PTT) 
W89-00585 


Hebrew    Univ.   of  Jerusalem   (Israel).    School   of 

Public  Health. 

For  primary  bibliographic  entry  see  Field  5C 

W89-00579 


COORDINATED  PROGRAMME  FOR  RE- 
SEARCH AND  MONITORING  OF  POLLU- 
TION IN  THE  MEDITERRANEAN, 

United  Nations  Environment  Programme,  Athens 
(Greece).  Co-ordinating  Unit  for  the  Mediterrane- 
an Action  Plan. 

For  primary  bibliographic  entry  see  Field  5A 
W89-00582 


BIOAVAILABILITY  OF  POLYCHLORINATED 
DIBENZO-P-DIOXINS  AND  DIBENZOFUR- 
ANS  FROM  CONTAMINATED  WISCONSIN 
RIVER  SEDIMENT  TO  CARP, 

Environmental  Research  Lab.-Duluth,  MN 
D.  W.  Kuehl,  P.  M.  Cook,  A.  R.  Batterman,  D. 
Lothenbach.  and  B.  D.  Butterworth. 
Chemosphere  CMSHAF,  Vol.   16,  No    4    n  667- 
679,  1987.  1  fig,  6  tab,  4  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, *Fish,  *Bioaccumulation,  *Carp,  *Dioxins 
Dibenzofurans,  Wisconsin  River,  Polychlorinated 
dibenzo-p-dioxin,  Accumulation,  Rivers,  Sedi- 
ments. 

The  bioavailability  of  2,3,7,8-tetrachlorodibenzo-p- 
dioxin  (TCDD)  from  sediment  to  fresh  water  fish 
was  studied  in  laboratory  exposures.  Carp  (10  g) 
exposed  to  Wisconsin  River  sediment  (39  pg/g)  for 
55  days  accumulated  7.5  pg/g.  Maintaining  ex- 
posed fish  m  clean  water  for  an  additional  205  days 
resulted  in  depuration  of  32-34%  TCDD.  These 
values  compare  to  field  data  where  sediments 
ranged  from  30  to  200  pg/g  and  1.5  kg  carp  (70 
pg/g)  depurated  55%  in  325  days.  Analysis  of 
sediment,  laboratory  exposed  fish,  and  Wisconsin 
River  fish  for  other  polychlorinated  dibenzo-p- 
dioxins  and  dibenzofurans  showed  residues  of  2,3,7 
and  8-substitued  congeners  selectively  enriched 
(Author's  abstract) 
W89-00583 


SEDIMENTATION  OF  74  PCB  CONGENERS 
IN  THE  UPPER  HUDSON  RIVER, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
B.  Bush,  L.  A.  Shane,  M.  Wahlen,  and  M.  P. 
Brown. 

Chemosphere  CMSHAF,  Vol.  16  No  4  n  733- 
744,  1987.  6  fig,  3  tab,  36  ref.  '  P 

Descriptors:  *Path  of  pollutants,  "Chlorinated  hy- 
drocarbons, *Aromatic  compounds,  "Hudson 
River,  "Polychlorinated  biphenyls,  Aquatic  vege- 
tation,  Rivers,   Sediments,   Dredging,   Tidal   flats. 

Seventy-four  congeners  of  polychlorinated  biphen- 
yls (PCBs)  were  determined  in  sediment  cores 
from  the  Hudson  River.  Some  general  conclusions 
were  formulated  from  these  analyses.  (1)  The  evap- 
oration of  PCB  from  exposed  tidal  mud  may  have 
an  important  effect  on  the  composition  of  PCB 
found  in  the  estuary.  (2)  The  residue  pattern  found 
in  an  actively  collecting  sediment  pocket,  or  hot 
spot,  may  be  the  result  of  precipitation  and  scav- 
enging from  the  water  column,  and  not  necessarily 
be  the  result  of  anaerobic  microbial  dechlorination 
Dredging  of  bottom  sediment  should  not  be  done 
in  these  active  areas,  but  in  areas  with  a  normal 
Aroclor  1242  pattern.  (Cassar-PTT) 
W 89-005 84 


SORPTION  OF  HYDROPHOBIC  CHEMICALS 
FROM  WATER:  A  HYPOTHESIS  FOR  THE 
MECHANISM  OF  THE  PARTICLE  CONCEN- 
TRATION EFFECT, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
D.  Mackay,  and  B.  Powers. 

Chemosphere  CMSHAF.  Vol.  16,  No  4  n  745- 
757,  1987.  3  fig,  17  ref.  '     '  P 

Descriptors:  "Path  of  pollutants,  "Sorption  "Or- 
ganic compounds,  "Mass  transfer,  Particle  concen- 
tration effect,  Partition  coefficient,  Model  studies 


FORMATION  OF  1-NITROPYRENE  BY  PHO- 
TOLYSIS OF  PYRENE  IN  WATER  CONTAIN- 
ING  NITRITE  ION, 

Science  Univ.  of  Tokyo  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 
J.  Suzuki,  T.  Hagino,  and  S.  Suzuki. 
Chemosphere  CMSHAF,  Vol.   16,  No    4    n  859- 
867,  1987.  6  fig,  2  tab,  25  ref.  ' 

Descriptors:  "Water  pollution  sources,  "Path  of 
pollutants,  "Aromatic  compounds,  "Pyrene,  Muta- 
gens, Photolysis,  Chemical  reactions.  Nitrites 
Degradation. 

An  ether  extract  from  pyrene  suspended  in  water 
containing  nitrite  ion  was  irradiated  with  a  high- 
pressure  mercury  lamp.  The  product  showed 
strong  mutagenicity  toward  S.  typhimurium  TA98 
in  the  absence  of  S9.  The  mutagenicity  of  the  ether 
extract  increased  with  increasing  nitrite  concentra- 
tion and  irradiation  time  and  with  lowering  in  pH 
of  the  solution.  The  major  mutagen  was  identified 
as  1-nitropyrene.  A  pyrequinone  was  also  tenta- 
tively identified.  (Cassar-PTT) 
W89-0O586 


SURVEY  OF  MERCURY,  LEAD  AND  CADMI- 
UM IN  MUSCLE  OF  BRITISH  FRESHWATER 
FISH, 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy. 

C.  F.  Mason. 

Chemosphere  CMSHAF,  Vol.  16,  No  4  n  901- 
906,  1987.  1  fig,  2  tab,  9  ref.  ' 

Descriptors:  "Path  of  pollutants,  "Fish,  "Heavy 
metals,  "Bioaccumulation,  Metals,  Mercury,  Lead 
Cadmium,  Eel,  Roach,  Great  Britain. 

Heavy  metals  were  determined  in  muscle  of  221 
fish,  mainly  eel  and  roach,  from  67  sites  in  Great 
Britain.  The  region  was  divided  into  five  regions- 
Southwest  England,  Wales,  East  Anglia,  Northeast 
England,  and  Northeast  Scotland.  Average  mercu- 
ry concentrations  (microgram/kg  fresh  weight)  in 
eel  for  these  regions,  respectively,  were  128,  178, 
309,  no  sample,  and  362.  Average  lead  concentra- 
tions (microgram/kg  fresh  weight)  in  eel  were   in 
the   same  order,   440,   920,   too-small   sample,   no 
sample,   and   2060.   Average  cadmium  concentra- 
tions (microgram/kg  fresh  weight)  in  eel  were,  in 
the  same  order,  70,  220,  below  limit  of  detection, 
no  sample,  and  690.  Average  mercury  concentra- 
tions (microgram/kg   fresh   weight)  in   roach  for 
these  regions,  respectively,  were  66,  72,  53,  67,  and 
no  sample.   Average  lead  concentrations  (micro- 
gram/kg fresh  weight)  in  roach  were,  in  the  same 
order.  1570,  320,  1110,  890,  and  no  sample.  Aver- 
age cadmium  concentrations  (microgram/kg  fresh 
weight)  in  roach  were,  in  the  same  order,  120,  100, 
90,  50,  and  no  sample.  Compared  with  the  standard 
of  a  maximum  of  300  microgram/kg  mercury  in 
fish  flesh  for  consumption,  25%  of  eels  sampled 
contained    excessive    mercury.    The    2000   micro- 
gram/kg lead  standard  was  exceeded  in  16  7%  of 
eels  and  25.3%  of  roach.  If  500  microgram/kg  of 
cadmium  is  used  as  an  unofficial  standard,  23.3% 
of  eels   and   6.7%    of  roach    would   be   inedible 
(Cassar-PTT) 
W89-00587 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B— Sources  Of  Pollution 

EFFECTS  OF  HIGH  LEVELS  OF  POLYCYCLIC 
AROMATIC     HYDROCARBONS     ON     SEDI- 
MENT    PHYSICOCHEMICAL     PROPERTIES 
AND  BENTHIC  ORGANISMS  IN  A  POLLUT- 
ED STREAM.  „, 
Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
Div.  of  Chemistry  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00589' 


LEACHING  OF  MERCURY  FROM  PEAT  SOIL, 

Heisinki  Univ.  (Finland).  Dept.  of  Environmental 

Science. 

M.  Lodenius,  A.  Seppanen,  and  S.  Autio. 

Chemosphere  CMSHAF,  Vol.  16,  No.  6,  p  1215- 

1220,  1987.  4  fig,  1  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  "Leaching,  "Mer- 
cury.  Metals,  Peat,  Sorption,  Fertilizers,  Soil  prop- 
erties, Heavy  metals,  Lysimeters,  Soil  water,  De- 
composing organic  matter. 

Sorption  and  leaching  of  mercury  from  peat  soil 
were  studied  using  small  additions  of  labeled  mer- 
cury in  peat  lysimeters.  Additions  of  chloride,  fer- 
tilizer or  sterilant  (sodium  azide)  did  not  affect  the 
leaching  of  mercury.  Complete  drying  of  the  peat 
improved  the  leaching  of  mercury,  probably  be- 
cause of  changes  in  the  physical  properties  of  the 
soil.  (Author's  abstract) 
W89-00592 


PHOTOCHEMICAL  REACTION  OF  BI- 
PHENYL IN  WATER  CONTAINING  NITRITE 
OR  NITRATE  ION, 

Science  Univ.  of  Tokyo  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 
J   Suzuki,  T.  Sato.  A.  Ito,  and  S.  Suzuki. 
Chemosphere  CMSHAF,  Vol.  16,  No.  6,  p  1289- 
1300,  1987.  6  fig.  2  tab,  14  ref. 

Descriptors:  *Fate  of  pollutants,  *Biphenyl,  ♦Ni- 
trites, 'Nitrates,  *Photolysis,  "Oxidation,  Aromatic 
compounds,  Organic  compounds,  Irradiation, 
Chemical  reactions,  Mutagens,  Degradation,  Light 
effects. 

Photochemical  reaction  of  biphenyl  with  nitrate 
and  nitrite  in  aqueous  solution  was  investigated 
using  two  light  sources,  i.e.,  high-pressure  mercury 
lamps  fitted  with  a  quartz  glass  filter  and  a  Pyrex 
glass  filter.  Biphenyl  was  found  to  be  photochemi- 
cally  hydroxylated  and  nitrated  (producing  nitro- 
phenols)  in  either  nitrate  or  nitrate  solutions,  and 
the  reaction  was  suppressed  by  excluding  wave- 
lengths of  light  shorter  than  300  nm  (the  Pyrex 
glass  filter)  in  aqueous  nitrate  solution.  In  aqueous 
nitrite  solution,  however,  the  reaction  proceeded 
easily  even  with  irradiation  from  either  light 
source.  The  same  tendency  was  observed  in  the 
formation  of  mutagens  (dihydroxydinitrobiphen- 
yls).  (Cassar-PTT) 
W89-00593 

ANALYSIS  OF  ATRAZINE  IN  UNDER- 
GROUND WATERS  AT  PART  PER  TRILLION 
LEVELS  AS  AN  EARLY  WARNING  METHOD 
FOR  CONTAMINATION  AND  FOR  SOIL  DIS- 
TRIBUTION STUDIES, 

Istituto  di  Ricerche  Farmacologiche  Mario  Negri, 
Milan  (Italy).  Lab.  of  Environmental  Pharmacolo- 
gy and  Toxicology.  , 
For  primary  bibliographic  entry  see  Field  3A. 
W89-00596 

AGE  TO  PCB  CONCENTRATION  RELATION- 
SHIP WITH  THE  STRIPED  BASS  (MORONE 
SAXATILIS)  IN  THE  HUDSON  RIVER  AND 
LONG  ISLAND  SOUND, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 

D.  W.  Connell.  .        ,.,„ 

Chemosphere  CMSHAF,  Vol.  16,  No.  7,  p  1469- 
1474.  1987.  1  fig.  16  ref. 

Descriptors:  'Path  of  pollutants,  "Chlorinated  hy- 
drocarbons, 'Fish,  "Hudson  River,  Long  Island 
Sound,  "Bioaccumulation,  Accumulation,  Striped 
bass.  New  York.  Polychlorinated  biphenyls,  Model 
studies 


An  increase  in  polychlorinated  biphenyl  (PCB) 
concentration  with  length  was  observed  in  striped 
bass  from  the  Hudson  River  and  Long  Island 
Sound,  New  York.  Physico-chemical  characteris- 
tics and  concentrations  of  the  chemical  were  esti- 
mated for  the  water  bodies.  Using  first-order  bio- 
concentration  kinetics,  this  data  allowed  calcula- 
tion of  fish  concentrations  at  different  lengths/ 
ages.  The  derived  data  was  in  reasonable  agree- 
ment with  observed  data.  This  indicated  that  the 
observed  relationship  between  length  and  concen- 
tration is  due  to  the  slow  rate  of  bioconcentration 
of  the  PCBs,  particularly  the  more  highly  chlorin- 
ated congeners.  (Author's  abstract) 
W89-00597 

HYDROCARBON  FUEL  SPILL  DISPERSION 
ON  WATER:  A  LITERATURE  REVIEW, 

Battelle  Columbus  Div.,  OH.  Environmental  Phys- 
ics and  Chemistry  Section. 

S  A  Edgerton,  R.  W.  Coutant,  and  M.  V.  Henley. 
Chemosphere  CMSHAF,  Vol.  16,  No.  7,  p  1475- 
1487  1987  60  ref.  Air  Force  Engineering  and 
Services  Center  Grant  F08635-85-C-0122. 

Descriptors:  "Path  of  pollutants,  "Literature  re- 
views, "Oil  spills,  "Fate  of  pollutants,  Temperature 
effects,  Light  effects,  Hydrocarbons,  Fuel,  Jet  fuel, 
Gasoline,  Evaporation,  Biodegradation,  Degrada- 
tion, Oxidation,  Adsorption,  Suspended  sediments, 
Sediments. 

A  literature  review  of  the  fate  of  light  hydrocar- 
bon fuel  spills  on  water  focuses  on  jet  fuels.  Some 
discussion  is  presented  on  gasoline,  diesel.  marine, 
and  kerosene  fuel  spills.  The  two  major  fates  of 
light  hydrocarbon  spills  are  evaporation  and  disso- 
lution Other  possible  mechanism,  which  are  of  less 
importance,  are  biodegradation,  photooxidation, 
and  adsorption  onto  suspended  sediments.  Factors 
which  influence  the  fate  of  the  hydrocarbons  com- 
ponents in  the  spill  include  water  and  air  turbu- 
lence and  temperature,  fuel  composition,  sediment 
load  in  the  water,  past  history  of  biological  compo- 
nents in  the  water,  the  presence  of  surface  films, 
and  ultraviolet  radiation.  (Cassar-PTT) 
W89-00598 

DEGRADATION  OF  BISPHENOL  A  IN  NATU- 
RAL WATERS, 

Shell  Development  Co.,  Houston,  TX. 
P  B  Dorn,  C.-S.  Chou,  and  J.  J.  Gentempo. 
Chemosphere  CMSHAF,  Vol.  16,  No.  7,  p  1501- 
1507,  1987.  1  fig,  4  tab,  12  ref. 

Descriptors:  "Fate  of  pollutants,  "Biodegradation, 
"Bisphenol  A,  "Aromatic  compounds.  Oxidation, 
Hydrocarbons,  Houston  Ship  Channel,  Patricks 
Bayon,  Texas. 

The  environmental  degradation  of  polycarbonate 
grade  Bisphenol  A  (2,2'-bis  (p-hydroxyphenyl  pro- 
pane), CAS  80-05-7)  was  measured  using  local 
waters  in  the  Houston  Ship  Channel.  A  spike  of  3 
mg/liter  of  Bisphenol  A  was  added  to  four  labora- 
tory units  containing  fresh  water  (control),  Hous- 
ton Ship  Channel  water,  Patricks  Bayou  water 
(200  yards  downstream  from  a  Bisphenol  A  chemi- 
cal plant  discharge),  and  in  the  chemical  plant 
treated  process  effluent.  Greater  than  90%  degra- 
dation was  seen  in  all  treatments  except  the  control 
within  four  days.  The  initiation  of  biodegradation 
in  the  units  was  in  the  following  order:  effluent  > 
Patricks  Bayou  >  Houston  Ship  Channel.  Poten- 
tial points  of  oxidation  in  the  Bisphenol  A  mole- 
cule are  the  phenolic  moities  (forming  alkylcate- 
chols)  or  the  methyl  groups  on  the  propane  moiety 
(forming  alcohol  and  carboxylic  acid  derivatives). 
(Cassar-PTT) 
W89-00600 


1520  1987.  4  fig,  3  tab,  14  ref.  U.S.  EPA  Grant 
CR-809797  and  CR-809370. 

Descriptors:  "Fate  of  pollutants,  "Parathion,  "Deg- 
radation. "Pesticides,  "Biodegratation.  Seasonal 
variation,  Spatial  variation,  Insecticides,  Methyl 
parathion,  Estuaries,  Sediments. 

Statistical  analysis  of  degradation  rates  of  methyl 
parathion  samples  from  two  Gulf  Coast  estuaries 
over  a  three-year  period  indicated  that  biodegrada- 
tion occurred  in  the  presence  of  sediment  but  was 
insignificant  in  water.  Sediment  rates  always 
showed  the  same  relative  five-fold  difference  at  a 
primary  site  within  each  estuarine  area.  Samples 
from  11  ancillary  sites  indicated  biodegradation 
rates  in  sediments  can  be  subdivided  into  two 
groupings  which  were  independent  of  seasonal  dif- 
ferences (excluding  temperature).  Spatial  variations 
in  rates,  therefore,  may  be  of  minor  environmental 
significance  for  this  chemical  in  estuarine  areas. 
(Author's  abstract) 
W 89-00601 

CHARACTERISTICS  OF  SOIL  AFTER  POLLU- 
TION WITH  WASTE  WATERS  FROM  OLIVE 
OIL  EXTRACTION  PLANTS, 

Granada   Univ.   (Spain).   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00602 

LONG-TERM  STUDY  OF  ECOSYSTEM  CON- 
TAMINATION WITH  2,3,7,8-TETRACHLORO- 
DIBENZO-P-DIOXIN, 

Office  of  Science  and  Technology  Policy,  Wash- 
ington, DC. 

A.  L.  Young,  L.  G.  Cockerham,  and  C.  E. 
Thalken. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  8/9,  p 
1791-1815,  1987.  12  tab,  25  ref. 

Descriptors:  "Path  of  pollutants,  "Fate  of  pollut- 
ants, "Water  pollution  effects,  "Dioxins,  "Ecosys- 
tems, "Soil  contamination,  "Pesticides,  Herbicides, 
Agent  Orange,  Eglin  Air  Force  Base,  Florida, 
Toxicity,  Vegetation  effects,  Wildlife,  Mouse, 
Mammals,  Degradation,  Photodegradation,  Birds, 
Insects,  Fish,  Reptiles,  Amphibians,  Long-term 
studies. 

A  review  is  presented  of  the  final  results  of  a  long- 
term   field   study   of  an   ecosystem   contaminated 
with  2,3,7,8-tetrachlorodibenzo-p-dioxin  (TCDD). 
The  15-year  study  focus  is  on  a  unique  3.0  sq  km 
military   test  area  (Test  Area  C-52A,  Eglin   Air 
Force   Base,   Florida)   that   was   aerially   sprayed 
with  73,000  kg  2,4,5-trichlorophenoxyacetic  acid 
(2  4  5-f )  and  77,000  kg  2,4-dichlorophenoxyacetic 
acid   (2,4-D)  during  the  period    1962-1970.   Data 
from  the  analyses  of  archived  herbicide  samples 
and  from  soil  samples  collected  from  1970  through 
1984  suggested  that  less  than  1%  of  the  approxi- 
mately 2.8  kg  TCDD  disseminated  on  the  test  area 
persisted  in  the  soil  environment.  Over  the  years  of 
observation  (1969-1984),  approximately  341  species 
of  organisms  were  observed  and  identified  as  asso- 
ciated with  the  test  area.  More  than  300  biological 
samples  were  analyzed  for  TCDD,  and  detectable 
residues  were  found  in  32  different  species  (mam- 
mals, birds,  insects,  reptiles,  amphibians  and  tisn). 
Examination  of  the  ecological  niches  of  the  species 
positive    for   TCDD    residue   suggested    that   the 
commonality  was  a  close  relationship  to  contami- 
nated soil.  Studies  spanning  more  than  50  genera- 
tions of  the  beachmouse,  Peromyscus  pohonotus, 
concluded  that  exposure  to  soil  concentrations  ot 
TCDD   in   the   range  of  0.1    to   1.5   ppb  have  a 
minimal  effect  upon  the  health  and  reproduction  ot 
this  species.  (Author's  abstract) 
W89-00603 


BIOTIC  AND  ABIOTIC  DEGRADATION 
RATES  OF  METHYL  PARATHION  IN  FRESH- 
WATER AND  ESTUARINE  WATER  AND  SEDI- 
MENT SAMPLES, 

Environmental   Protection   Agency,  Gulf  Breeze, 
FL    Gulf  Breeze   Environmental   Research    Lab. 
P.  H.  Pritchard,  C.  R.  Cripe,  W.  W.  Walker,  J.  C. 
Spain,  and  A.  W.  Bourquin. 
Chemosphere  CMSHAF,  Vol.  16,  No.  7,  p  1509- 


MONITOR1NG   OF   PCDDS    IN   OSAKA   BAY 
USING  BLUE  MUSSEL, 

Setsunan    Univ.,    Neyagawa   (Japan).    Faculty   ot 

Pharmaceutical  Sciences. 

H.  Miyata,  K.  Takayama,  J.  Ogaki,  T.  Kashimoto, 

and  S.  Fukushima. 

Chemosphere   CMSHAF,   Vol.    16,   Nos.    8/9,   p 

1817-1822,  1987.  3  fig,  3  tab,  12  ref. 


120 


Descriptors:  *Palh  of  pollutants.  ♦Bioindicators, 
Dioxins,  •Monitoring.  *Bioaccumulation,  *Japan 
Mussels,  Blue  mussels.  Shellfish,  Osaka  Bay,  Hok- 
kaido Bay.  Chlorinated  hydrocarbons,  Polychlori- 
nated  biphenyls.  Organic  compounds.  Accumula- 
tion. 

The  pollution  of  the  coastal  areas  of  central  (Osaka 
Bay)  and  northern  (Hokkaido)  Japan  with  poly- 
chlonnated  dibenzo-p-dioxins  (PCDDs)  was  inves- 
tigated using  blue  mussel  as  a  biological  indicator 
The  average  levels  of  PCDDs  (in  parts  per  trillion) 
in  the  blue  mussel  from  several  locations  were 
Hokko  (Osaka  Bay),  250;  Misaki-Cho  (Osaka  Bay 
160,  Funka  Bay  (Hokkaido),  30;  and  Rishiri  Island 
(Hokkaido)  used  as  the  control,  7.6.  The  congener 
profile  was  distinctly  different  in  each  sampling 
location.  Osaka  Bay  contained  a  fairly  high  com- 
ponent ratio  of  tetra-CDDs,  about  50%;  ratios  at 
Funka  Bay  and  Rishiri  Island  were  about  30% 
Exposure  of  blue  mussels  to  the  chlorinated  com- 
pounds showed  that  one  month's  exposure  accu- 
mulated 2.8  times  the  PCDDs  and  30  times  the 
polychlorinated  biphenyls  (PCBs)  than  the  original 
levels.  However,  these  levels  were  1/2  and  1/3 
respectively,  of  the  levels  found  in  mussels  collect- 
ed at  the  same  location  in  the  same  period.  There- 
fore, more  than  one  month's  exposure  would  be 
required  for  the  chemicals  to  accumulate  to  the 
maximum  levels.  (Cassar-PTT) 
W89-00604 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution— Group  5B 


ROUTINE  DETERMINATION  OF  POLY- 
CHLORINATED  BIPHENYL  RESIDUES  IN 
FISH  AND  SHELLFISH  IN  TAIPEI  COUNTY 

Food  and  Drug  Bureau,  Taipei  (Taiwan). 
For  primary  bibliographic  entry  see  Field  5A. 


EMISSIONS  OF  CHLORINATED  ORGANICS 
FROM  A  MUNICIPAL  SEWAGE  SLUDGE 
BURNING  INCINERATOR,  0t 

Ontario   Ministry   of  the   Environment,    Rexdale 

Lab.  Services  Branch. 

R.  E.  Clement,  H.  M.  Tosine,  J.  Osborne  V 

Ozvacic,  and  G.  Wong. 

Chemosphere  CMSHAF,  Vol.   16,  Nos    10-12    n 

1895-1900,  1987.  2  fig,  2  tab,  5  ref.  P 

Descriptors;  'Air  pollution  sources,  *Sludge  dis- 
posal -Path  of  pollutants,  'Chlorinated  com- 
pounds, 'Dioxins,  -Incineration,  Air  pollution 
Municipal  wastewater,  Ontario,  Chlorinated  diben- 
zoturans,  Municipal  wastewater. 

Stack  emissions  of  chlorinated  dioxins/furans  and 
other  ch  onnated  organics  were  measured  for  a 
municipal  sewage  sludge  burning  incinerator 
Levels  were  lower  than  found  in  previous  studies 
ot  municipal  refuse  incinerators,  and  were  well 
within  established  Ontario  guidelines.  Higher 
chlorinated  dioxins/furans  were  detected  in  sam- 
ples of  the  raw  sludge,  while  almost  no  chlorinated 

°,T?r,ue'e  ?e,ected  ^  'he  incinerator  bottom 

ash.  (Author's  abstract) 

W89-00607 


The  presence  of  polychlorinaled  biphenyls  (PCBs) 
was  investigated  in  samples  of  water,  suspended 
particles,  sediments  and  fish  from  the  Kupa  River 
Croatia,  Yugoslavia,  along  a  river  stretch  extend- 
ing up  to  10  km  upstream  and  200  km  downstream 
of  the  primary  contaminated  karst  region  Con- 
tamination was  due  to  improper  disposal  of  indus- 
trial waste  discharge.  The  PCB  levels  detected  in 
the  samples  collected  downstream  ranged  from  1 
to  52  ng/hter  for  water,  from  50  to  190  micro- 
gram/kg  for  suspended  particles,  and  from  8  to  39 
mici-ogram/kg  for  the  sediment.  A  wide  range  of 
PCB  concentrations,  from  0.1  to  42.3  microgram/ 
g,  which  were  measured  in  edible  portions  of  dif- 
ferent fish,  confirmed  a  long-term  contamination  of 
the  river  with  PCBs.  (Author's  abstract) 
W 89-00609 


iS^l'ON  OF  THE  PRODUCTION  OF 

Mf™, aVS  volatile  ORGANOHALOGEN 
MATERIALS  DURING  LABOR  atopy 

CHLORINATION  OF  SOME  GROUND  WATER 
SAMPLES  FROM  YUGOSLAVIA 

Center  fo^MJer    B°skovic'    Zagreb    (Yugoslavia), 
center  tor  Marine  Research. 

W8r9P00608ry  bibliograPhic  entry  see  Field  5F. 

POLYCHLORINATED    BIPHENYLS    IN    THl? 
SC^™' CROATIA.  VUoffivi^ 

C  cSstryCenter  (YuS°sl-a).  Dept.  of  Sani- 
A^Smit,  V.  Drevenkar,  and  M.  Kodric-Smit. 
C;?,"Sr;ne1rQefi  CMSHAF,  Vol.    16,  Nos.   10-12,  p 
^JM-2358,  1987.  3  tab,  11  ref. 

^lCHiPt!0r,S:  *Fuh  °f  P°llu'ants,  'Rivers,  'Chlor- 

'Kuna  hRVf  r°Car.bv°nS'   :Po|ychlor,nated   biphenyls. 

FishPS„fn  e,   rYlft08l!vl>  °reanic  impounds 
fisn,  Suspended  solids,  Sediments. 


POLYBROMINATED  BIPHENYL  ETHERS  IN 
MARINE  FISH,  SHELLFISH,  AND  RIVER 
AND  MARINE  SEDIMENTS  IN  JAPAN 

Osaka  Prefecture  Inst,  of  Public  Health '(Japan) 
L  Watanabe,  T.  Kashimoto,  and  R.  Tatsukawa 
Chemosphere  CMSHAF,  Vol.   16,  Nos    10-12    n 
2389-2396,  1987.  3  fig,  2  tab,  9  ref.  '  P 

Descriptors:  *Path  of  pollutants,  *Fish,  'Shellfish 
Bromine  compounds,  'Chlorinated  hydrocarbons' 
Sediments,  Marine  sediments,  Polybrominated  bi- 
phenyl ethers,  Japan,   Polychlorinaled  biphenyls 
Hexachlorobenzene,  Rivers,  Estuaries. 

Polybrominated  biphenyl  ethers  (PBBEs),  com- 
monly used  as  flame  retardants,  were  determined 
in  organisms  and  sediments  in  Japan.  Tetra-BBE 
was  found  in  7  out  of  17  samples  of  marine  orga- 
nisms (highest  level,  14.6  microgram/kg  wet 
weight  in  marine  mussel).  Levels  of  tetra-BBE 
were  about  the  same  as  hexachlorobenzene  levels 
and  about  1%  of  polychlorinated  biphenyl  (PCB) 
dddc  Pollutlon  of  ma"ne  organisms  by  other 
PBBfcs  was  negligible.  In  sediments  decabrominat- 
ed  biphenyl  ether  was  found  in  all  river  sediment 
samples  from  Osaka  (33  to  380  microgram/kg  dry 
weight).  These  levels  were  significantly  more  than 
those  of  hexachlorobenzene  and  about  10%  of 
those  of  PCBs.  Except  for  one  sample,  no  decabro- 
minated  biphenyl  ether  was  found  in  estuary  sedi- 
ments. PCBs  and  polychlorinated  terphenyls  were 
present  in  estuary  and  river  sediments,  with  higher 
levels  in  the  estuary  sediments.  (Cassar-PTT) 


CREOSOTE  COMPOUNDS  IN  SNAILS  OB- 
ItA'IRJ?0^  PENSACOLA  BAY,  FLORIDA, 
NEAR  AN  ONSHORE  HAZARDOUS-WASTE 
SI  TE, 

Geological  Survey,  Denver.  CO. 

C.  E.  Rostad,  and  W.  E.  Pereira 

Chemosphere  CMSHAF,  Vol.   16,  Nos    10-12    n 

2397-2404,  1987.  2  tab,  33  ref.  *  P 

Descriptors:  'Hazardous  wastes,  'Creosote  *Pen- 
•achlorophenol,  'Hydrocarbons,  'Pensacol'a  Bay 
Florida,  'Path  of  pollutants,  Groundwater  con- 
tamination, Waste  disposal,  Snails,  Aquifers 
Marine  animals,  Organic  compounds,  Indicators 
Bioindicators,  Bioaccumulation,  Accumulation. 

Snails,  Thais  haemostoma,  were  collected  from 
two  areas  offshore  in  Pensacola  Bay,  Florida,  near 
an  onshore  hazardous  waste  site  where  wood  treat- 
ment wastes  (creosote  and  pentachlorophenol)  had 
been  used  for  80  years.  Some  contaminated 
groundwater  had  entered  the  bay  via  a  stream 
Along  with  naturally  occurring  compounds,  the 
snail  tissue  contained  large  concentrations  of  poly- 
cyclic  aromatic  compounds  characteristic  of  creo- 
sote contamination,  such  as  naphthalene,  phenan- 
threne  dibenzothiophene.  dibenzofuran,  and 
benzo(a)pyrene.  Some  nitrogen  heterocycles  were 
also  found  in  snail  tissue:  2-quinoline,  acridine 
carbazole,  and  acridinone.  These  were  also  indica- 
tive ol  creosote  contamination.  (Cassar-PTT) 


BIOGEOCHEMISTRY  0F 

Sr^iSfa^"  AT  THE  SEDIMENT" 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 


ence Program. 

A.  E.  McElroy,  B.  W.  Tripp,  J.  W.  Farrington 

and  J.  M.  Teal. 

Chemosphere  CMSHAF,  Vol.   16,   Nos    10-12    n 

2429-2440,   1987.  3  fig.  3  tab,  21   ref.  U.S.  Depart 

rnf"'    of    Energy    Grant     DE-AC02-77EV04256 

A007  and  Interagency  Agreement  AA550-IA7-20. 

Descriptors:  'Geochemistry.  'Fate  of  pollutants 
Aromatic  compounds,  'Hydrocarbons,  *Ben- 
zanthracene.  Marine  animals.  Polychaetes 
Benthos,  Degradation,  Biodegradation,  Sediment- 
water  interfaces,  Carbon  radioisotopes.  Isotope 
studies.  Radioactive  tracers,  Tissue  analysis. 

Two  recirculating  microcosms  were  used  to  study 
the  fate  of  the  polycyclic  aromatic  hydrocarbon 
benz(a)anthracene  (BA)  near  the  sediment-water 
interface.  In  the  absence  of  direct  sunlight,  degra- 
dation of  C-14-labeled  BA  added  to  the  water 
column  was  investigated  in  the  water  column,  in 
the  sediment  reservoir,  and  in  the  polychaete 
Nephtys  incisa.  After  42  days,  98%  of  the  recov- 
ered radioactivity  was  found  in  the  sediment  of 
which  97%  was  in  the  top  2  cm.  The  presence  of 
worms  in  half  of  the  sediment  reservoir  in  each 
chamber  did  not  measurably  alter  the  distribution 
ot  BA-derived  radioactivity.  Very  little  of  the  re- 
covered radioactivity  was  recovered  from  the 
worms.  Most  of  the  C-14  remaining  in  the  water 
column  was  in  the  form  of  dissolved  carbon  diox- 
ide. (Cassar-PTT) 
W89-00612 


ANALYSIS  OF  HALOGENATED  POLYCYCLIC 
AROMATIC  HYDROCARBONS  IN  URBAN 
AIR,  SNOW  AND  AUTOMOBILE  EXHAUST 

Stockholm   Univ.   (Sweden).   Dept.  of  Analytical 

Chemistry. 

P.  Haglund,  T.  Alsberg,  A.  Bergman,  and  B. 

Jansson. 

Chemosphere  CMSHAF,  Vol.    16,  Nos    10-12    n 

2441-2450,  1987.  3  fig,  1  tab,  17  ref.  Sweden  Na 

^onal     Environmental    Protection     Board    Grant 

5315256-7  and  5323116-3. 

Descriptors:   'Path  of  pollutants,   'Air  pollution 
Hydrocarbons,    'Urban   areas,    'Polycyclic   aro- 
matic     hydrocarbons,      'Aromatic      compounds, 
bnow,  Organic  compounds. 

Urban  air,  snow,  and  automobile  exhaust  samples 
were  analyzed  for  halogenated  polycyclic  aromatic 
hydrocarbons  (xPAHs).  The  exhaust  samples  and 
air  samples  contained  brominated,  bromochlorinat- 
ed  and  chlorinated  PAHs.  Only  1-chloropyrene 
was  identified  due  to  the  lack  of  reference  com- 
pounds. The  air  sample  contained  about  10  pg/cu 
m  of  1-chloropyrene,  with  a  gas  phase/particulate 
phase  ratio  of  about  1/3.  The  snow  samples  con- 
tained xPAHs  in  particulate  matter  extracts  but  not 
in  aqueous  extracts.  Concentrations  decreased  ex- 
ponentially with  increasing  distance  from  the  road 
The  source  of  pollution  of  the  snow  was  believed 
to  be  automobile  exhaust.  The  exhaust  sample  was 
obtained  from  a  car  run  on  leaded  gasoline  contain- 
ing ethylene  dichloride  and  ethylene  dibromide 
which  are  probably  the  source  of  halogen  atoms  in 
the  xPAH  detected  in  the  exhaust.  (Cassar-PTT) 
W89-00613 


CHLORINATED  HYDROCARBONS  IN  SEDI- 
MENTS OF  THE  ELBE  RIVER  AND  THE 
ELBE  ESTUARY, 

Alfred-Wegener-Inst.    fuer    Polarforschung,    Bre- 

merhaven  (Germany,  F.R.). 

G.  Eder,  R.  Sturm,  and  W.  Ernst. 

Chemosphere  CMSHAF,  Vol.   16,  Nos    10-12    b 

2487-2496,  1987.  2  tab,  12  ref.  P 

Descriptors:  'Path  of  pollutants,  'Elbe  River 
Germany.  'Chlorinated  hydrocarbons,  'Sedi- 
ments, 'Pesticides,  Insecticides,  Pentachloroben- 
zene,  Hexachlorobenzene,  Polychlorinated  biphen- 
yls, Octachlorostyrene,  DDT,  DDE,  DDD,  Hex- 
achlorocyclohexane.  Rivers,  Estuaries. 

Sediment  samples  from  the  Elbe  River  and  Estuary 
were  analyzed  for  organic  micropollutants  by 
three    different    gas    chromatographic    methods 
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Methods  1  and  3  both  used  solvent  extraction  and 
shared  one  sample.  Their  results  generally  agreed 
well,  with  Method  1  having  slightly  higher  values. 
Method  2  gave  recovery  rates  near  100%,  except 
for  alpha  hexachlorocyclohexane,  85%.  Concen- 
trations of  the  following  compounds  were  report- 
ed- hexachlorocyclohexane,  hexachlorobenzene, 
po'lychlorinated  biphenyls,  pentachlorobenzene, 
octachlorostyrene,  and  DDT  and  metabolites. 
(Cassar-PTT) 
W89-00614 

EVALUATION  OF  AQUATIC  ENVIRONMEN- 
TAL FATE  OF  2,4,6-TRICHLOROPHENOL 
WITH  A  MATHEMATICAL  MODEL, 

Mitsubishi-Kasei  Inst,  of  Toxicological  and  Envi- 
ronmental Sciences,  Yokohama  (Japan). 
K.  Yoshida,  T.  Shigeoka,  and  F.  Yamauchi 
Chemosphere  CMSHAF,  Vol.   16,  Nos.   10-12,  p 
2531-2544,  1987.  6  fig,  3  tab,  14  ref. 

Descriptors:  'Fate  of  pollutants,  'Phenols,  ♦Photo- 
degradation,  *Biodegradation,  'Trichlorophenol, 
Oligotrophic  lakes,  Eutrophic  lakes,  Kinetics, 
Model  studies,  Mathematical  models,  SAhbLAS 
model,  Mass  transfer,  Sediments,  Volatilization, 
Kinetics,  Biodegradation,  Lakes,  Rivers,  Degrada- 
tion, Advection. 

A  mathematical  model,  Simplified  Approach  for 
Fate  Evaluation  of  Chemicals  in  Aquatic  Systems 
(SAFECAS),  was  applied  to  evaluate  the  fate  of 
2,4,6-trichlorophenol  (TCP)  in  three  types  of 
aquatic  environments:  a  river,  an  oligotrophic  lake, 
and  a  eutrophic  lake.  Results  suggest  that  most  ot 
the  TCP  is  distributed  to  the  water  phase  in  aquat- 
ic environments  and  is  rapidly  removed  by  advec- 
tive  outflow  in  the  river  and  by  photodegradation 
in  lakes.  Biodegradation  in  sediment  contributes 
less  than  0  1  %  of  total  removal  mass  under  steady 
state.  The  pKa  of  chemicals  and  pH  of  the  aquatic 
systems  are  important  factors  in  evaluation  of  fate 
and  concentrations  of  dissociative  substances  in 
aquatic  environments.  (Cassar-PTT) 
W89-00616 

STUDIES  OF  THE  OXIDATIVE  PHOTOIN- 
DUCED  DEGRADATION  OF  SILICONES  IN 
THE  AQUATIC  ENVIRONMENT, 

Bayer  AG.,  Leverkusen  (Germany,  F.R.). 

C.  Anderson,  K.  Hochgeschwender,  H. 

Weidemann,  and  R.  Wilmes. 

Chemosphere  CMSHAF,  Vol.   16,  Nos.   10-12,  p 

2567-2577,  1987.  3  fig,  2  tab,  12  ref. 

Descriptors:  *Fate  of  pollutants,  'Degradation, 
♦Silicones,  'Polymers,  'Photodegradation,  Sili- 
cates, Oxidation,  Nitrates,  Artificial  sunlight. 

Aqueous  solutions  of  water-soluble  oligomeric  di- 
methylsiloxanes  were  irradiated  with  artificial  sun- 
light in  the  presence  of  nitrates,  reducing  the  con- 
centration of  the  siloxanes.  In  two  separate  experi- 
ments, half  lives  of  9  and  4  days  were  determined. 
The  final  product  of  photodegradation  was  silicate; 
transformation  was  nearly  complete  after  35  days. 
Using  high  molecular-weight 

poly(dimethylsiloxane)  aqueous  emulsions  in  the 
presence  of  nitrates,  a  level  of  silicate  correspond- 
ing to  1.7%  of  the  original  material  was  found  after 
5  weeks.  The  very  slow  degradation  of  the 
poly(dimcthylsiloxane)  was  attributed  to  its  very 
low  solubility  in  water.  This  permits  only  a  mono- 
molecular  surface  layer  of  the  polymer  to  react 
with  the  hydroxyl  radicals  formed  in  water. 
(Cassar-PTT) 
W89-00617 


CONTRIBUTIONS  OF  HEAVY  METALS 
FROM  MUNICIPAL  RUNOFF  TO  THE  SEDI- 
MENTS OF  LAKE  PONTCHARTRAIN,  LOU- 
ISIANA 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

C.  J.  Byrne,  and  I.  R.  DeLeon. 

Chemosphere  CMSHAF,  Vol.   16.  Nos.   10-12,  p 

2579-2583,  1987.  1  fig,  1  tab,  10  ref. 

Descriptors.  'Water  pollution  sources,  'Path  of 
pollutants,  'Heavy  metals,  'Urban  runoff,  'Sedi- 


ments, 'Lake  Pontchartrain,  'Louisiana,  Metals, 
Barium,  Copper.  Nickel,  Lead,  Zinc,  Runoff, 
Storm  runoff,  Navigable  waters. 

The  distribution  and  sources  of  heavy  metal  pollut- 
ants found  in  the  sediments  of  Lake  Pontchartrain 
was  studied  at  eight  locations.  Concentrations  of 
the  metals  of  interest  (barium,  copper,  nickel,  lead 
and  zinc)  indicated  that  the  principal  sources  ot 
heavy  metal  pollution  were  associated  with  urban 
stormwater  runoff  and  municipal  and  industrial 
discharges.  The  Tchefuncta  River  mouth,  reflect- 
ing a  rural  area,  had  the  lowest  metals  concentra- 
tions The  Bayous  Liberty/Bonfouca  station 
draining  residential  areas,  had  high  zinc  and  nickel 
levels  indicative  of  the  ship  repair  facilities  in  the 
upper  reaches  of  the  bayou.  At  the  Inner  Harbor 
Navigation  Canal  inlet  metals  levels  were  high; 
these  were  associated  with  ship  repair/building 
and  manufacturing  and  municipal  and  industrial 
discharges.  The  17th  Street  Canal,  a  major  storm- 
water  runoff  canal  for  New  Orleans,  had  the  high- 
est concentrations  of  lead,  copper,  and  zinc.  Metals 
concentrations  at  other  stations  were  consistent 
with  population  density.  (Cassar-PTT) 
W 89-006 18 

COMPARISON  OF  DRINKING  WATER  MUTA- 
GENICITY WITH  LEACHING  OF  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  FROM 
WATER  DISTRIBUTION  PIPES, 

Syracuse  Research  Corp.,  NY.  Life  and  Environ- 
mental Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00619 

EFFECT  OF  PH  AND  CONTACT  TIME  ON 
THE  CONCENTRATION  OF  AS(III)  AND  AS(V) 
IN  COAL  ASH  SYSTEMS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-00624 

SIZE  DISTRIBUTION  AND  COPPER  ASSO- 
CIATION OF  DISSOLVED  ORGANIC  MATE- 
RIAL IN  URBAN  RUNOFF, 

Chalmers     Univ.     of     Technology,     Goeteborg 
(Sweden).  Dept.  of  Sanitary  Engineering. 
G.  M.  P.  Morrison,  and  G.  Diaz-Diaz. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  2,  p  109-116,  February  1988.  3  fig,  2 
tab,  23'ref. 

Descriptors:  'Particle  size,  'Copper,  'Dissolved 
solids  'Organic  matter,  'Runoff,  'Urban  runoff, 
Path  of  pollutants,  Flood  hydrograph,  Heavy 
metals,  Chromatography,  Storm  runoff,  Colloids, 
Chelation,  Chemical  analysis,  Water  analysis,  Pol- 
lutant identification,  Water  pollution  sources. 

Dissolved  organic  material  in  filtered  urban  runoff 
samples  was  fractionated  by  gel  filtration  chroma- 
tography. Two  distinct  organic  fractions  were  iso- 
lated on  a  column  of  Sephadex  G25,  with  K  sub  D 
value  ranges  of  0.1-0.3  and  0.5-0.9.  The  first  frac- 
tion tended  towards  a  'first  flush'  on  the  storm- 
water  hydrograph,  while  the  second  fraction  was 
characterized  by  a  late  loading  and  no  evidence  ot 
exhaustion.  Both  fractions  had  Cu  complexation 
properties.  Fraction  1  showed  the  greatest  degree 
of  Cu  complexation  with  a  total  capacity  of  49.5 
mM/g  organic  C.  (Author's  abstract) 
W89-00628 


Technische    Univ.    Hamburg-Harburg   (Germany, 

F.R.). 

J.  Schoer. 

Environmental    Technology     Letters    ETLEDB 

Vol.  9,  No.  4,  p  317-324.  April  1988.  4  fig,  2  tab.  12 

ref. 

Descriptors:  'Isotope  studies,  'Europe,  'Fallout, 
'Sediment  transport,  'Radioactive  tracers,  'Cher- 
nobyl accident,  'Path  of  pollutants,  Elbe  River, 
Suspended  solids.  Radioisotopes,  Ruthenium  ra- 
dioisotopes, Cesium  radioisotopes,  Zirconium, 
Heavy  metals,  Travel  time. 

The  radionuclides  deposited  inhomogeneously  in 
middle  Europe  after  the  Chernobyl  accident  were 
used  to  investigate  the  transport  terms  of  water 
and  suspended  matter  in  the  Elbe  River  between 
Czechoslovakia  and  the  North  Sea.  Though  the 
deposition  rates  were  one  order  of  magnitude 
higher  in  Czechoslovakia  compared  with  northern 
Germany,  there  was  no  significant  peak  indicating 
the  arrival  of  the  more  contaminated  water  from 
upstream,  probably  because  the  contaminated 
water  arrived  at  the  same  time  at  the  sampling 
station  as  local  precipitation  of  Chernobyl  fall-out 
occurred.  From  this,  a  running  time  of  about  8 
days  could  be  concluded.  The  observed  variations 
of  the  specific  activities  of  Cs-137  and  the  Ru-103 
in  suspended  matter  resulted  mainly  from  a  change 
in  solid  material  properties.  But  from  the  specific 
activities  of  Nb-95  and  Zr-95,  which  were  mainly 
deposited  in  the  upstream  drainage  basin,  the  trans- 
port duration  of  suspended  matter  along  the  river 
at  mean  discharge  could  be  calculated  to  be  at  least 
4  weeks.  (Author's  abstract) 
W89-00636 

MERCURY  INPUTS  INTO  THE  AMAZON 
REGION,  BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

W  C  Pfeiffer,  and  L.  Drude  de  Lacerda. 

Environmental    Technology    Letters    ETLEDB 

Vol.  9,  No.  4,  p  325-330,  April  1988.  2  fig,  3  tab,  6 

ref. 

Descriptors:  'Mercury,  'Water  pollution  sources, 
'Amazon,  'Metal-finishing  wastes,  'Mineral  indus- 
try, Gold,  Rivers,  Path  of  pollutants,  Heavy 
metals,  Brazil. 

Mercury  inputs  into  the  Brazilian  Amazon  ecosys- 
tem due  to  goldmining  activities  are  quantified 
based  on  data  from  various  Brazilian  Mineral  and 
Environmental  Agencies  as  well  as  field  work. 
Total  losses  of  Hg  were  estimated  to  be  1.3Z  kg 
Hg/kg  Au,  from  which  45%  are  released  into 
rivers  and  55%  into  the  atmosphere.  Total  Hg 
input  to  the  Amazon  may  contribute  with  up  to 
6%  of  the  global  anthropogenic  Hg  emissions  to 
the  atmosphere,  and  the  releases  into  the  rivers  are 
at  the  same  order  of  magnitude  as  the  inputs  into 
the  North  Sea.  (Author's  abstract) 
W89-00637 

MERCURY  POLLUTION  IN  THE  ESTUARINE 
REGION  AROUND  BOMBAY  ISLAND, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
B.  A.  Mahajan,  and  M.  Srinivasan. 
Environmental    Technology     Letters    ETLE1 DB 
Vol.  9,  No.  4,  p  331-336,  April  1988.  1  fig,  2  tab,  20 
ref. 


CHLOROPICRIN  IN  POTABLE  WATER:  CON- 
DITIONS OF  FORMATION  AND  PRODUC- 
TION DURING  TREATMENT  PROCESSES  (LA 
CHLOROPICRIN  E  DANS  LES  EAUX  POTA- 
BLES: CONDITIONS  DE  FORMATION  ET 
EVOLUTION  LE  LONG  DES  FILIERES  DE 
TRAITEMENT), 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Uegre- 
mont,  Le  Pecq  (France). 
For  primary  bibliographic  entry  see  Field  5r\ 
W89-00635 

INVESTIGATION  OF  TRANSPORT-PROCESS- 
ES ALONG  THE  ELBE  RIVER  USING  CHER- 
NOBYL RADIONUCLIDES  AS  TRACERS, 


Descriptors:  'Mercury,  'Water  pollution,  Estua- 
rine  environment,  'India.  'Bioaccumulat.on. 
'Bombay,  Sediments,  Shellfish,  Fish.  Environ- 
ment Heavy  metals,  Tissue  analysis.  Accumula- 
tion '  Crabs,  Crustaceans,  Mollusks,  Gastropods. 
Chemical  analysis,  Water  pollution  sources,  Cat- 
fish, Fate  of  pollutants,  Thana  Greek. 

Quantitative  estimation  of  mercury  in  sediments 
and  organisms  from  two  estuarine  regions  around 
Bombay  is  presented.  These  estuarine  regions  re- 
ceive and  effluents  from  the  majority  of  the  chemi- 
cal industries  serve  also  as  a  source  for  seafood  tor 
a  limited  local  population.  Mercury  analysis  was 
done  for  two  major  seasons,   post-monsoon  and 
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pre-monsoon.  One  of  the  regions  (Thana  Creek) 
showed  higher  mercury  content  in  sediments  and 
organisms  than  has  been  reported  previously 
showing  that  there  is  a  steady  build-up  of  this 
metal  in  the  biota  due  to  anthropogenic  influence 
The  quantitative  pattern  of  mercury  in  the  orga- 
nisms can  be  ranked  as  follows:  bivalve  >  benthic 
fish  >  crab  >  prawn  >  gastropod  >  pelagic  fish 
(Authors  abstract) 
W89-0O638 


FIELD  MEASUREMENTS  OF  WATERAIR  EX- 
CHANGE OF  MERCURY   IN   FRESHWATER 

Atmospheric    Environment    Service,    Dovvnsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00640 


PARTITIONING  OF  ORGANOCHLORINES 
BETWEEN  WATER,  PARTICULATE  MATTER 
AND  SOME  ORGANISMS  IN  ESTUARINE 
AND  MARINE  SYSTEMS  OF  THE  NETHER- 
LANDS, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 
(Netherlands). 

E.  K.  Duursma,  J.  Nieuwenhuize,  J.  M  VanLiere 
and  M.  J.  T.  Hillebrand. 

Netherlands  Journal  of  Sea  Research  NJSRBA 
Vol  20.  No.  2/3,  p  239-251,  August  1986.  6  fig,  6 
tab,  22  ref. 

Descriptors:  "Path  of  pollutants,  'Estuaries, 
Chemical  properties,  *Polychlorinated  biphenyls, 
Particulate  matter,  Partitioning,  Organochlorines, 
Delta  region,  North  Sea,  Wadden  Sea,  Marine 
environment,  Salinity,  The  Netherlands. 

The  distribution  of  organochlorides  in  estuarine 
and  marine  systems,  and  in  particular  those  of 
individual  PCB  components  have  been  analyzed 
tor  the  partitioning  of  these  substances  between 
water,  particulate  matter  (Seston),  plankton, 
worms,  shellfish,  fish  and  some  birds.  The  K  sub  d 
concept  has  been  used  to  investigate  the  ratio 
between  solid  substrates  and  water.  Additionally 
an  attempt  has  been  made  to  investigate  the  regres- 
sion coefficient  of  K  sub  ds  with  a  polarity  index  of 
MDAni1V^Ual  PCB  components.  This  K  sub  d  - 
1UPAC  Number  regression  has  been  carried  out 

l°r^Simp!f,SJfrJom  the  Delta  re8'on,  the  North  Sea 
and  the  Wadden  Sea.  For  the  North  Sea  and  the 
wadden  Sea,  existing  concentrations  from  unpub- 
lished reports  have  been  taken.  Two  major  results 
have  been  obtained:  (1)  Organochlorine  concentra- 
tions in  mussels  can  be  successfully  correlated  to 
salinities  of  estuarine  waters,  if  the  sources  of  or- 
ganochlorines are  linked  to  the  major  fresh  waters 
of  the  estuarine  system.  This  correlation  is  inde- 
pendent of  the  seasonal  changes  in  condition  of 
these  organisms  by  fat  content,   if  the  record  is 

rJmL«r  !  Pe/'°d  °f  tW0  years-  <2>  These  resu"s 
demonstrate  for  aquatic  organisms  a  degree  of 
consistency  in  the  K  sub  d  levels  if  concentrations 
n  the  organisms  are  calculated  on  fat  basis.  (Au- 
thor s  abstract) 
W89-00672 

DISTRIBUTION  OF  ARSENIC  IN  THR  «i?r»i 
MENTS  AND  BIOTA  OF  HIlS  BAY^HAWAl" 

Hawaii  Univ.  at  HMo.  Div.  of  Natural  Sciences! 
L.  E.  Hallacher,  E.  B.  Kho,  N.  D.  Bernard  A  M 
Orcutt,  and  W.  C.  Dudley. 
Pacific  Science  PASCAP   Vol    39    No    1    r,  ?aa 

HalaW5  V'!'  2  K  »  5  ShJ&fS 
search Lht"  °f  R„eSearch   Administration,   Re- 

83  m  F  729  e'i™8  ReV°'Ving  FU"d  Award  2I  S 

meemsiPt»0Hi.o  FRC  °f  pollu,a"<s.  Arsenic,  'Sedi- 
sTurces  Sin  ,  V'  *Hawa"'  *Water  Pollution 
wSstuwy  '         ^  Mi"  P°nd'  Wailoa 

pS!dmew.TnpDe? collec,ed  from  the  Waiakea  Mill 

for  ars!nfc  AR'Ver  'nd  H,'°  ^  Were  analV^d 
sedimP„.  Ar,Se",C  Was  de'ectable  in  10  of  11 
S      7Samples-   and    ra"8ed    in    concentration 

Decies  of  11  P*T  TW°  S,pec,es  of  P,am  and  seven 
species  of  animal  were  collected  from  the  Waiakea 


Mill  Pond  and  analyzed  for  arsenic.  No  arsenic 
was  detected  in  the  plants,  whereas  four  of  the 
seven  animal  species  had  arsenic  concentrations 
ranging  from  a  trace  to  1.3  ppm.  Sediments  of  the 
Wailoa  River  estuary  have  much  higher  concentra- 
tions of  arsenic  than  those  of  Hilo  Bay,  indicating 
that  most  arsenic  is  located  near  the  original  source 
of  pollution,  a  factory  that  once  operated  on  the 
shores  of  the  Waiakea  Mill  Pond.  Much  of  the 
arsenic  was  found  in  anaerobic  regions  of  the  sedi- 
ment where  it  has  been  relatively  undisturbed  by 
biological  activity.  The  low  levels  of  arsenic  in  the 
biota  of  the  estuary  suggest  that  there  is  little 
remineralization  of  the  region's  arsenic  and  that  it 
is  trapped  in  anaerobic  sediment  layers  (Author's 
abstract) 
W89-00677 


CONTAMINATION  OF  SURFACE  SEDI- 
MENTS  OF  THE  PRINCIPAL  RIVERS  OF 
GENEVA  CANTON  BY  POLYCHLORINATED 
RlP,HJSlYLS  AND  DDT  (CONTAMINATION 
DES  SEDIMENTS  SUPERFICIELS  DES  PRIN- 
CIPALES  RIVIERES  DU  CANTON  DE 
?LESEeI  DTO  ^  POLYCHLOROBIPHEN- 
National  Kaohsiung  Inst,  of  Tech.  (Taiwan) 
C.  Corvi,  and  J.  Vogel. 

c^uv'.'f'^  Zeitschrift  fuer  Hydrologie 
SZHYA6,  Vol.  47,  No.  1,  p  12-20,  December  1985 
3  fig,  1  tab,  7  ref.  English  summary. 

Descriptors:  *Polychlorinated  biphenyls,  ♦Switzer- 
land, 'Rivers,  *DDT,  'Geneva,  'Bottom  sedi- 
ments, *Water  pollution  sources,  Sampling,  Stream 
pollution,  Water  pollution,  Effluents,  Municipal 
Urbanization,  Switzerland,  Rhone  River  Catch- 
ment areas,  Spatial  distribution,  Pesticides,  Aroch- 
lor,  Path  of  pollutants. 

PCB  concentrations  in  sediments  of  important 
rivers  of  Geneva  Canton  Switzerland  were  deter- 
mined. The  samples  were  collected,  in  general 
when  the  water  level  was  at  its  lowest.  In  addition' 
Rhone  River  sediment  samples  were  collected 
during  the  drainage  of  the  Verbois  Dam.  Analyses 
were  performed  on  fractions  sieved  through  63  urn 
sieves  PCBs  were  extracted  with  acetonitrile  using 
a  batch  technique.  Then  clean-up  was  done  on  a 
flonsil  column  and  PCB  concentrations  in  the  ex- 
tracts were  determined  by  gas-liquid  chromatogra- 
phy using  a  capillary  column  and  an  electron  cap- 
ture detector.  Quantitative  results  were  found  by 
pattern  comparison  with  standard  mixtures  of 
Arochlor  1242,  1254  and  1260.  In  the  case  of  the 
Rhone  River  sediments,  the  PCB  concentrations 
observed  at  the  surface  were  fairly  low,  except  that 
higher  values  were  found  at  town  crossings  or  at 
tributary  inlets  where  there  was  spot  pollution  As 
tor  the  other  rivers,  contamination  appeared  to  be 
related  to  the  urbanization  along  the  river  banks  or 
to  effluent  wastewater  from  water  treatment 
plants.  Analysis  of  deeper  layers  seems  to  suggest  a 
significant  contribution  from  past  pollution  The 
overall  picture  of  PCB  contamination  of  the  hy- 
drographic  network  of  Geneva  has  not  changed 
since  1980.  (Author's  abstract) 
W89-00690 


INTERPRETATION  OF  METAL  PROFILES  IN 
A  SEDIMENT  CORE  FROM  LAKE  GENEVA- 
METAL  MOBILITY  OR  POLLUTION 

Acaderma  Sinica,  Beijing  (China).  Inst,  of  Environ- 
mental Chemistry. 

Z.  J.  Wang,  H.  El  Ghobary,  F.  Giovanoli,  and  P 
Y.  ravarger. 

Schweizmsche  Zeuschrift  fuer  Hydrologie 
SZHYA6  Vol.  48,  No.  1  ,  p  1-17,  October  1986  9 
fig,  4  tab,  52  ref. 


Descriptors:  *Sediment-water  interfaces,  *Lake 
Geneva,  *Path  of  pollutants,  "Lake  sediments, 
Heavy  metals,  *Sediment-water  interfaces  ♦Swit- 
zerland, 'Water  pollution  sources.  Manganese,  Sul- 
fides, Solute  transport.  Iron.  Cobalt.  Zinc,  Copper 
Chromium,  Oxidation-reduction  potential,  Lead' 
Phosphorous,  Lakes,  Oxides. 

The  transition  elements  Mn,  Fe,  Co,  Zn,  Cu  and 
Cr  together  with  Pb  and  P  were  determined  in 
three  sequential  extractions  of  sediments  and  in  the 
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pore  water  of  a  35-cm  sediment  core  from  Lake 
Geneva  (Switzerland).  A  high  percentage  of  the 
mobile  Mn,  Fe,  P,  Co,  Pb  and  Zn  was  extracted  in 
the  first  (inorganic)  fraction,  whereas  the  mobile 
Cu  and  Cr  were  mostly  found  in  the  second  (or- 
ganic and  sulfide)  fraction.  Mn  was  subject  to 
recycling  with  solubilization  from  the  surface  sedi- 
ment of  the  oxic  bottom  water  where  it  was  preci- 
pitated. Highly  enriched  Co  and  P  values  were 
observed  in  the  top  few  mm  of  the  sediment  result- 
ing from  post  depositional  solubilization  with 
upward  migration  and  precipitation  with  oxi-hy- 
droxides  at  the  sediment  surface.  The  slower  in- 
crease of  Cu,  Zn  and  Pb  concentrations  towards 
the  sediment/water  interface  are  the  result  of  an 
increase  of  anthropogenic  sources  over  the  past 
decades.  A  further  increase  in  Pb  in  the  first  cm  of 
the  core  is  believed  to  be  related  to  the  freshly 
precipitated  Mn  oxi-hydroxides.  (Author's  ab- 
stract) 
W89-00694 


ROLE  OF  CHEMICAL  WEATHERING  IN  THE 
NEUTRALIZATION  OF  ACIDIC  DEPOSITION 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
J.  L.  Schnoor,  and  W.  Stumm. 
Schweizerische      Zeitschrift 
SZHYA6,  Vol.  48,  No.  2    p 
1986.  8  fig,  4  tab,  86  ref. 


fuer      Hydrologie 
171-195,  December 


Descriptors:  'Weathering,  'Sulfates,  *Ion  ex- 
change, 'Neutralization,  'Acid  rain,  'Hydrogen 
ion  concentration,  Catchment  areas.  Alkalinity 
Chemical  properties,  Chemistry  of  precipitation,' 
belt-purification,  Geochemistry,  Kinetics,  Surface- 
groundwater  relations,  Hydrologie  models,  Rocks 
Sedimentary  rocks. 

Chemical  weathering  of  rocks  and  minerals  is  a 
key  factor  that  mitigates  acidic  deposition  and 
a  fleets  water  chemistry.  It  supplies  cations  and 
alkalinity  to  the  surface  water,  groundwater,  ion- 
exchange  complex,  and  vegetation  in  the  water- 
shed. The  kinetics  of  chemical  weathering  have 
not  been  determined  in  the  field,  but  based  on 
laboratory  experiments,  the  rate  of  weathering  has 
a  fractional  order  dependency  on  hydrogen  ion 
and  organic  ligand  concentration  in  bulk  solution 
Watersheds  with  the  greatest  degree  of  hydrologie 
and  geologic  sensitivity  can  produce  only  200-500 
eq/ha/yr  of  cations  or  alkalinity  for  export  This  is 
equivalent  to  100  cm/yr  of  precipitation  with  a  pH 
of  4.3-4.6  or  an  annual  sulfur  deposition  of  1.0-2  5  g 
S/sq  m/yr.  When  acid  and  sulfur  deposition  are 
greater  than  these  levels,  extremely  sensitive  lakes 
may  become  acidified.  To  illustrate  this  point,  a 
simple  steady-state  model  is  applied  to  lakes  in 
regions  where  acidification  of  lakes  has  been  re- 
ported. (Author's  abstract) 
W89-00696 


DISPERSION  IN  HETEROGENEOUS  POROUS 
MEDIA:  1.  LOCAL  VOLUME  AVERAGING 
AND  LARGE-SCALE  AVERAGING, 

Washington  State  Univ.,  Pullman.  Dept.  of  Me- 
chanical Engineering. 
O.  A.  Plumb,  and  S.  Whitaker. 
Water  Resources  Research  WRERAO  Vol  ~>A 
No.  7,  p  913-926,  July  1988.  10  fig,  70  ref  NSF 
Grants  CPE  83-08461,  CTB-85  13956,  and  CBT-84 
18497. 

Descriptors:  'Path  of  pollutants,  'Solute  transport, 
Porous  media,  'Groundwater  movement  'Math- 
ematical models,  'Diffusion,  'Dispersion,  Mathe- 
matical equations,  Convective-dispersion  equation 
Temporal  distribution. 

The  problem  of  diffusion  and  dispersion  in  porous 
media  is  considered  in  the  absence  of  either  adsorp- 
tion or  chemical  reaction.  For  this  situation,  local 
volume  averaging  has  been  used  to  obtain  both  a 
convective-dispersion  equation  and  a  method  of 
closure  that  provides  for  a  direct  theoretical  pre- 
diction of  the  dispersion  tensor.  This  approach  is 
associated  with  3  length  scales,  the  pore  diameter, 
the  radius  ot  the  averaging  volume,  and  the  macro- 
scopic length  scale,  and  makes  use  of  a  representa- 
tive unit  cell  to  determine  the  dispersion  tensor 
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Previous  work  suggests  that  extremely  complex 
unit  cells  must  be  used  to  capture  the  observed 
dispersion  phenomena,  and  complex  unit  cells  nat- 
urall)  introduce  another  length  scale,  i.e.,  the 
length  scale  associated  with  the  local  heterogene- 
ities The  use  of  large-scale  averaging  to  account 
for  the  influence  of  the  local  heterogeneities  is 
proposed  to  deal  with  this  problem.  This  leads  to  a 
large-scale  convective-dispersion  equation  that 
contains  additional  terms  involving  time  deriva- 
tives which  arise  as  a  result  of  the  presence  of 
heterogeneities  and  which  do  not  appear  in  the 
conventional  local  volume  average  convection-dis- 
persion equation.  The  first  new  term  contains  the 
second  derivative  with  respect  to  time  and  is  likely 
to  be  unimportant  for  time  scales  appropriate  for 
groundwater  transport  processes;  however,  it  may 
be  important  for  small-scale  laboratory  experi- 
ments. The  second  new  term  contains  a  mixed 
space-time  derivative  which  may  be  important  for 
many  cases  of  practical  interest.  A  closure  scheme 
is  presented  that  allows  for  the  theoretical  determi- 
nation of  all  the  coefficients  that  appear  in  the 
large-scale  convective-convection-dispersion  equa- 
tion. (See  also  W89-00700)  (Author's  abstract) 
W89-00699 


DISPERSION  IN  HETEROGENEOUS  POROUS 
MEDIA:  2.  PREDICTIONS  FOR  STRATIFIED 
AND  TWO-DIMENSIONAL  SPATIALLY  PERI- 
ODIC SYSTEMS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Me- 
chanical Engineering. 
O.  A.  Plumb,  and  S.  Whitaker. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  7,  p  927-938,  July  1988.  9  fig,  2  tab,  30  ref. 
NSF  Grants  CPE  83-08461,  CBT-85  13956,  and 
CBT-84  18497. 

Descriptors:  *  Porous  media,  *Groundwater  move- 
ment. 'Mathematical  models,  *Path  of  pollutants, 
*  Solute  transport,  'Diffusion,  'Dispersion,  Mass 
transport,  Spatial  distribution,  Closure,  Mathemati- 
cal equations,  Prediction. 

The  closure  scheme  presented  in  Part  1  is  solved 
for  a  stratified  system  and  for  a  two-dimensional 
spatially  periodic  system.  By  this  it  is  meant  that 
the  omega  and  nu  regions  ,  which  make  up  the 
heterogeneous  media,  are  distributed  in  a  spatially 
periodic  manner.  The  solution  to  the  closure  prob- 
lem yields  the  information  necessary  to  determine 
the  large-scale  dispersion  tensor  and  the  other  co- 
efficients that  appear  in  the  large-scale  dispersion 
equation.  The  theoretical  results  for  the  stratified 
system  exhibit  an  increase  in  the  longitudinal  dis- 
persion coefficient  of  several  orders  of  magnitude 
over  that  which  would  be  predicted  using  estab- 
lished   correlations    based    on    laboratory    experi- 
ments with  seemingly  homogeneous  porous  media. 
For  the  cases  studied,  the  coefficient  of  the  mixed 
space-time  derivative  appears  to  be  significant  and 
this    coefficient    increases    for    those    conditions 
which  yield  increasing  longitudinal  dispersion  co- 
efficients. The  results  for  the  two-dimensional  spa- 
tially periodic  system  are  in  qualitative  agreement 
with  experimental  observations.   Both  the  size  of 
the  heterogeneity  and  the  difference  in  the  hydrau- 
lic conductivity  between  the  two  regions  had  an 
important  influence  on  the  large-scale  dispersion 
tensor.  As  in  the  case  of  a  stratified  medium,  the 
predicted   values  of  the  coefficient  of  the  mixed 
space-time  derivative  (the  skewness  vector)  indi- 
cate that  this  term  could  be  a  significant  factor  in 
the  prediction  of  mass  transport  in  heterogeneous 
porous  media.  (See  also  W89-00699)  (Author's  ab- 
stract) 
W89-00700 


DRAINAGE  BASIN  CONTROL  OF  ACID 
LOADINGS  TO  TWO  ADIRONDACK  LAKES, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 
Environmental  Engineering. 
W.  G.  Booty,  J.  V.  DePinto,  and  R.  D  Scheffe. 
Water   Resources  Research  WRERAO,  Vol.   24, 
No  7.  p  1024-1036,  July  1988.  10  fig,  1  tab,  23  ref. 

Descriptors:  'Path  of  pollutants,  'Watersheds, 
•Lakes,  'Acid  rain,  'New  York,  'Hydrologic 
models.  Groundwater  retention,  Catchment  area. 
Woods  Lake.  Cranberry  Pond,  Pollution  load. 


Two  adjacent  Adirondack  Park  (New  York)  cali- 
brated watersheds  (Woods  Lake  and  Cranberry 
Pond)  which  receive  identical  atmospheric  inputs, 
generate  significantly  different  unit  area  of  water- 
shed loading  rates  of  acidity  to  their  respective 
lakes.  A  watershed  acidification  model  is  used  to 
evaluate  the  watershed  parameters  which  are  re- 
sponsible for  the  observed  differences  in  acid  load- 
ings to  the  lakes.  The  greater  overall  mean  depth 
of  overburden  on  Woods  Lake  watershed,  which 
supplies  a  greater  buffer  capacity  as  well  as  a 
longer  retention  time  of  groundwater,  appears  to 
be  the  major  factor  responsible  for  the  differences. 
(Author's  abstract) 
W89-00710 


ALKALINITY  REGULATION  IN  SOFTWATER 
FLORIDA  LAKES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 
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THREE-DIMENSIONAL  RADIAL  DISPER- 
SION IN  A  VARIABLE  VELOCITY  FLOW 
FIELD, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
S.  R.  Yates. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  7,  p  1083-1090,  July  1988.  5  fig,  1  tab,  19  ref, 
append. 

Descriptors:  'Mathematical  models,  'Path  of  polu- 
tants,  'Plumes,  'Solute  transport,  'Fate  of  pollut- 
ants, 'Aquifers,  'Groundwater  movement,  Radial 
dispersion,  Pollution  load,  Discharge  flow,  Mathe- 
matical models,  Isotropy,  Wells. 

An  analytical  solution  is  developed  which  provides 
a  3-dimensional  solution  for  the  fate  and  transport 
of  contaminants  in  a  variable  velocity  and  axially 
symmetric  flow  field.  Due  to  the  axially  symmetric 
nature  of  the  flow  field,  the  equations  which  de- 
scribe the  transport  process  and  linear  retardation 
of  the  contaminant  and  assumes  that  the  aquifer  is 
homogeneous  and  isotropic.  Two  solution  tech- 
niques are  used  and  approximate  early  and  late 
time  solutions  are  presented.  The  analytical  solu- 
tion is  illustrated  by  several  examples  using  three 
different  boundary  conditions  at  the  well.  (Au- 
thor's abstract) 
W89-00715 


STREAM  CHEMISTRY  IN  THE  NEW  JERSEY 
PINELANDS:  THE  INFLUENCE  OF  PRECIPI- 
TATION AND  WATERSHED  DISTURBANCE, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

M.  D.  Morgan,  and  R.  E.  Good. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  7,  p  1091-1100,  July  1988.  6  fig,  6  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Land  develop- 
ment, 'Streams,  'Acid  rain,  'Wetlands,  'New 
Jersey  Pinelands,  Chemical  properties,  Aluminum, 
Iron,  Hydrogen  ion  concentration,  Ammonium, 
Calcium,  Magnesium,  Sodium,  Potassium,  Chlor- 
ides, Sulfates,  Nitrates,  Tracers,  Ecosystems,  Wa- 
tersheds, Agriculture. 

Bulk  precipitation  chemistry  in  the  New  Jersey 
Pinelands  from  July  1984  to  July  1986  was  influ- 
enced by  both  marine  and  continental  air  masses. 
The  marine  air  masses  were  less  acidic  and  domi- 
nated by  Cl(-),  Na(  +  ),  and  Mg(2  +  )  while  the 
continental  air  masses  were  high  in  ions  typical  of 
acid  rain  in  the  northeastern  United  States  (S04(2- 
),  H(  +  ).  and  N03(-).  Over  the  same  period,  Pine- 
lands streams  draining  undisturbed  watersheds 
were  acidic  and  very  low  in  dissolved  substances. 
The  dominant  ions  were  Na(  +  )  and  Cl(-),  fol- 
lowed by  S04(2-),  Mg(2  +  ),  H(  +  ),  and  Ca(2  +  ). 
Streams  draining  watersheds  disturbed  by  residen- 
tial and  agricultural  development  exhibited  elevat- 
ed concentrations  of  Ca(2  +  ),  Mg(2  +  ),  K(  +  ), 
S04(2-),  and  N03(-),  and  lower  H(  +  ).  The  altered 
levels  of  each  of  these  of  these  ions  was  directly 
related  to  inputs  from  human  activities  and  illus- 
trated the  sensitivity  of  Pinelands  ecosystems  to 


disturbance.  Using  Cl(-)  as  a  tracer,  enrichment 
factors  were  calculated  for  the  major  solutes.  In 
undisturbed  streams  the  enrichment  factors 
showed  that  Na(  +  )  and  K(  +  )  were  passed 
through  the  system  and  that  H(  +  ),  Ca(2  +  ), 
NH4(  +  ),  N03(-),  and  S04(2-)  were  retained.  Of 
the  measured  materials  only  Mg(2  +  )  was  exported 
from  undisturbed  streams,  although  previous  work 
has  shown  that  iron,  aluminum,  and  organic  matter 
are  also  exported.  The  retention  of  S04(2-)  was 
probably  related  to  sulfate  reduction  in  the  exten- 
sive wetland  systems  of  the  Pinelands.  These  data 
strongly  support  earlier  work  that  suggested  sedi- 
ment weathering  in  the  Pinelands  contributes  few 
of  the  measured  ionic  constituents  to  stream  dis- 
charge. Undisturbed  Pinelands  stream  chemistry 
appears  to  be  highly  dependent  on  precipitation 
input  and  is  modified  primarily  by  biological  activ- 
ity within  this  ecosystem.  (Author's  abstract) 
W89-00716 


MICROSCALE  HALINE  CONVECTION  -  A 
PROPOSED  MECHANISM  FOR  TRANSPORT 
AND  MIXING  AT  THE  WATER  TABLE 
REGION, 

Weizmann    Inst,    of   Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2F. 
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PREDICTING  REGIONAL  EPISODIC  ACIDI- 
FICATION OF  SURFACE  WATERS  USING  EM- 
PIRICAL MODELS, 

Northrop  Services,  Inc.,  Corvallis,  OR.  Environ- 
mental Research  Lab. 
K.  N.  Eshleman. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  7,  p  1118-1126,  July  1988.  6  fig,  3  tab,  60  ref. 
EPA  Contract  68-03-3246. 

Descriptors:  'Acid  rain,  'Surface  water,  'Lakes, 
'Streams,  Mathematical  models,  'Acidic  water, 
'Hydrologic  models,  United  States,  Mixing,  Adi- 
rondacks,  Prediction,  Acid  neutralizing  capacity, 
Catchment  areas,  Path  of  pollutants. 

Studies  of  individual  lakes  and  streams  have  docu- 
mented the  occurrence  of  transient,  short-term 
acidification  of  surface  waters  during  hydrologic 
events,  but  a  regional  assessment  of  episodic  chem- 
ical effects  has  not  been  made.  Application  of  a 
two-box  mixing  model,  together  with  regional 
chemistry  and  deposition  data,  indicates  that  acidic 
episodes  (acid  neutralizing  capacity  <  0)  are  likely 
an  important  regional  phenomenon.  Population  es- 
timates of  the  total  proportion  of  acidic  stream 
reaches  increased  by  40-640%  in  six  subregions  of 
the  eastern  United  States  when  episodes  were 
taken  into  account.  Data  from  a  small  sample  of 
lakes  in  the  Adirondacks  (which  appear  to  be 
representative  of  the  lake  population)  show  that 
fall  'index'  acid  neutralizing  capacity  (ANC)  is  an 
excellent  predictor  of  the  minimum  episodic  ANC 
measured  at  the  outlets  of  these  lakes  during  spring 
snowmelt.  While  11%  of  the  Adirondack  lakes 
were  acidic  at  fall  overturn,  a  linear  regression 
model  predicts  that  more  than  35%  were  acidic  at 
their  outlets  during  the  spring  of  1986.  (Author's 
abstract) 
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CONJUGAL  TRANSFER  OF  R68.45  AND  FP5 
BETWEEN  PSEUDOMONAS  AERUGINOSA 
STRAINS  IN  A  FRESHWATER  ENVIRON- 
MENT, 

Stritch  School  of  Medicine,  Maywood,  IL.  Dept. 
of  Biochemistry  and  Biophysics. 
S.  B.  O'Morchoe,  O.  Ogunseitan,  G.  S.  Sayler,  and 
R.  V.  Miller. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  8,  p  1923-1929,  August 
1988.  6  fig,  5  tab,  23  ref.  EPA  Cooperative  Agree- 
ment CR 12494. 

Descriptors:  'Path  of  pollutants,  Fate  of  pollut- 
ants, 'Genetic  pollutants,  'Plasmids,  'Pseudo- 
mon'as,  Aquatic  environment,  Genetic  engineering, 
Gene  transfer,  Conjugation,  Lakes,  Reservoirs, 
Natural  waters,  Microorganisms,  Simulation. 
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Recent  concern  over  the  release  of  genetically- 
engineered  organisms  has  resulted  in  a  need  for 
information  about  the  potential  for  gene  transfer  in 
the  environment.  The  conjugal  transfer  in  Pseudo- 
monas  aeruginosa  of  the  plasmids  R68.45  and  FP5 
was  demonstrated  in  the  freshwater  environment 
of  Fort  Loudoun  Reservoir,  Knoxville,  TN.  When 
genetically-well-defined  plasmid  donor  and  recipi- 
ent strains  were  introduced  into  test  chambers  sus- 
pended in  Fort  Loudoun  Lake,  transfer  of  both 
plasmids  was  observed.  Conjugation  occurred  both 
in  the  presence  and  absence  of  the  natural  microbi- 
al community.  The  number  of  transconjugants  re- 
covered was  lower  when  the  natural  community 
was  present.  Transfer  of  the  broad-host-range  plas- 
mid R68.45  to  organisms  other  than  the  introduced 
recipient  was  not  observed  in  these  chambers  but 
was  observed  in  laboratory  simulations  when  an 
organism  isolated  from  lakewater  was  used  as  the 
recipient  strain.  Although  the  plasmids  transferred 
in  laboratory  studies  were  genetically  and  phys- 
ically stable,  a  significant  number  of  transconju- 
gants recovered  from  the  field  trials  contained 
deletions  and  other  genetic  rearrangements,  sug- 
gesting that  factors  which  increase  gene  instability 
were  operating  in  the  environment.  The  potential 
for  conjugal  transfer  of  genetic  material  must  be 
considered  in  evaluating  the  release  of  any  geneti- 
cally-engineered microorganism  into  a  freshwater 
environment.  (Author's  abstract) 
W89-00728 


EFFECTS  OF  ACIDIFICATION  ON  MERCURY 
METHYLATION,  DEMETHYLATION,  AND 
VOLATILIZATION  IN  SEDIMENTS  FROM  AN 
ACID-SUSCEPTIBLE  LAKE, 

Wisconsin  Univ.-La  Crosse.  River  Studies  Center. 
R.  J.  Steffan,  E.  T.  Korthals,  and  M.  R.  Winfrey. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  8,  p  2003-2009,  August 
1988.  6  fig,  39  ref.  S 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  "Lake  sediments,  *Acid  rain  effects,  *Fate 
of  pollutants,  *Acidic  water,  *Methylmercury, 
♦Biotransformation,  Methylation,  Demethylation, 
Volatility,  Radioactive  tracers,  Wisconsin,  Hydro- 
gen ion  concentration,  Sulfuric  acid,  Nitric  acid, 
Hydrochloric  acid,  Nitrates,  Inhibition,  Fish. 

The  experimental-acidification  effect  on  mercury 
transformations  was  examined  in  surficial  sediment 
samples  from  a  weakly-buffered  northern  Wiscon- 
sin lake.  All  transformations  were  measured  with 
radioisotopic  tracers.  Acidification  of  sediment  pH 
with  sulfuric,  hydrochloric,  or  nitric  acid  signifi- 
cantly decreased  Hg-203(+  +)  methylation.  Acidi- 
fication of  pH  6.1  (ambient)  sediments  to  pH  4.5 
with  either  sulfuric  or  hydrochloric  acid  inhibited 
methylation  by  >  65%.  Since  methylation  was  not 
affected  by  concentrations  of  sodium  sulfate  or 
sodium  chloride  equimolar  to  the  amount  of  acid 
added,  the  decreased  methylation  must  have  been 
due  to  increased  hydrogen-ion  concentration.  Inhi- 
bition of  methylation  was  observed  even  after  pro- 
longed acidification  of  sediments  to  pH  5.0  for  up 
to  74  days.  Acidification  of  sediments  to  pH  5  5 
4.5,  and  3.5  with  nitric  acid  resulted  in  a  near- 
complete  inhibition  of  methylation,  indicating  that 
the  inhibition  was  due  to  the  nitrate  ion  rather  than 
to  the  acidity.  Demethylation  of  methyl  mercury 
was  not  affected  by  pHs  between  8.0  and  4.4,  but 
was  sharply  decreased  below  pH  4.4.  Volatilization 
?l  ?"i  V  +)  from  surface  sediments  was  less 
man  2%  of  methylation  activity  and  was  not  sig- 
nificantly different  from  that  in  killed  sediment! 
I  he  results  indicated  that  acidification  of  sediments 
inhibits  mercury  methylation  and  that  the  observed 
increase  in  the  mercury  burdens  in  fish  from  low- 
pH  lakes  is  not  due  to  increased  production  of 
Wg9^073iCUry  '"  Sediments'   <Auth°r's  abstract) 


Fv^AT,ON  OF  THE  SULFUR(IV)  CATA- 
K,^T0XIDAT10N  OF  COBALTUI)  IN 
*Ntl™  CONTAINING  MEDIUM  AS  A 
S™  ™  lOR  THE  DETERMINATION  OF  SUL- 
FITE IN  PRECIPITATION 

Dortmund   Univ.   (Germany,   F.R.).    Fachbereich 
t-hemie. 
For  primary  bibliographic  entry  see  Field  5A. 
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NITROGEN  METABOLISM  IN  THE  BRACK- 
ISH LAKE  NAKANOUMI.  III.  NITRIFICA- 
TION-DENTRIFICATION  IN  LOW  CONCEN- 
TRATION  OF  DISSOLVED  OXYGEN,  (IN  JAP- 

ANESE), 

Shimane  Univ.,  Matsue  (Japan).  Faculty  of  Agri- 
culture. 

For  primary  bibliographic  entry  see  Field  2H 
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UTILIZATION  OF  NITROGENOUS  NUTRI- 
ENTS BY  NATURAL  PHYTOPLANKTON  IN 
ENRICHED  LAKE  WATERS, 

Office    of   the    Czechoslovak    Federal    Premier, 

Prague. 

For  primary  bibliographic  entry  see  Field  2H. 
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DISTRIBUTION    OF    CADMIUM     IN    LAKE 
TOHYA, 

Hokkaido    Univ.,    Hakodate    (Japan).    Faculty   of 

Fisheries. 

For  primary  bibliographic  entry  see  Field  2H 
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OIL  POLLUTION  IN  THE  CROMARTY  FIRTH 
AND  INSHORE  MORAY  FIRTH, 

Nature  Conservancy  Council,  Edinburgh  (Scot- 
land). 

A.  S.  MacLennan. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  91,  p  275-282,  1986.  2  fig,  2  tab  7 
ref. 

Descriptors:  *Moray  Firth,  *Water  pollution 
sources,  *Path  of  pollutants,  *Scotland,  *Water 
pollution  effects,  'Oil  pollution,  Spatial  distribu- 
tion, Environmental  effects,  Ecological  effects,  Es- 
tuaries, Rivers,  North  Sea,  Birds. 

Oil  pollution  incidents  in  the  inshore  Moray  Firth 
(1975-84)  and  Cromarty  Firth  (1970-84),  are  re- 
viewed, describing  the  levels,  geographical  pat- 
terns, trends  and  some  impacts.  Growth  in  oil- 
related  activity  in  the  inshore  Moray  and  Cro- 
marty Firths  has  not  led  to  increased  levels  of  oil 
pollution.  In  the  Cromarty  Firth  the  majority  of 
incidents  since  1970  have  been  from  long-estab- 
lished shore-based  sources,  while  the  frequency  of 
incidents  and  their  impact  have  diminished  over 
the  last  few  years  from  levels  in  the  early-mid 
1970s.  Incident  levels  in  the  inshore  Moray  Firth 
have  also  reduced  since  1980.  While  no  major 
environmental  damage  has  resulted  from  oil  pollu- 
tion in  this  area,  important  wildlife  resources,  and 
in  particular  bird  populations,  have  been  shown  in 
individual  incidents  to  be  extremely  vulnerable  to 
relatively  small  quantities  of  oil.  It  is  important  that 
continued  attention  is  given  to  the  prevention  and 
treatment  of  oil  pollution  in  this  area  and  the  strict 
procedures  pertaining  to  oil  exploration  and  pro- 
duction and  operation  of  marine  traffic  should  be 
maintained.  (See  also  W89-00775)  (Author's  ab- 
stract) 
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MONITORING   THE   MORAY    FIRTH    ENVI- 
RONMENT, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5C 
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WATER  QUALITY  IN  THE  INVERNESS  AND 
BEAULY  FIRTHS, 

Highland     River     Purification     Board,     Dingwall 

(Scotland). 

J.  Hunter,  and  D.  Rendall. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  315-327,  1986.  9  fig,  4  tab 

21  ref. 

Descriptors:  'Beauly  Firth,  "Outfall  sewers,  *Tidal 
currents,  'Coastal  waters,  *Water  pollution 
sources,  'Scotland,  'Path  of  pollutants,  'Water 
quality  control,  Estuaries,  Rivers,  Langman  Bay, 


Sources  Of  Pollution — Group  5B 

Ness  Estuary,  Inverness,  Unit  hydrographs.  Water 
pollution  control. 

The  Highland  River  Purification  Board  (Scotland) 
is  carrying  out  a  detailed  study  of  the  effect  of 
Inverness  sewage  on  the  Beauly  and  Inverness 
Firths  to  ascertain  the  present  degree  of  pollution 
and  the  best  location  for  a  new  outfall.  Hydro- 
graphic  studies  near  the  Inverness  outfall,  flood 
tide  drague  releases,  ebb  tide  drogue  releases,  am- 
monia and  phosphorus  levels  in  inshore  and  coastal 
water,  methods  used  in  water  quality  surveys,  and 
hydrographic  studies  in  the  River  Ness  Estuary  are 
discussed.  The  offshore  water  along  the  Beauly 
and  Inverness  Firths  appears  to  be  of  good  quality, 
but  there  is  moderate  pollution  at  Longman  Bay. 
The  shore  between  the  Ness  Estuary  and  Longman 
Point  is  very  polluted  and,  at  least  in  summer, 
sewage  enters  the  Ness  Estuary  where  the  deeper 
waters  become  moderately  polluted.  When  river 
flow  is  high  it  plays  an  important  role  in  taking 
sewage  seaward  and  protecting  the  Beauly  Firth 
(See  also  W89-00775)  (Alexander-PTT) 
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HYDROCARBONS  IN  NIGG  BAY  SEDI- 
MENTS, 

M-Scan  Ltd.,  Ascot  (England). 

P.  J.  C.  Tibbets. 

Proceedings  of  the  Royal   Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  329-339,  1986.  7  fig,  25  ref. 

Descriptors:  'Oil  pollution,  'Scotland,  'Nigg  Bay 
'Moray  Firth,  'Sediments,  'Water  pollution 
sources,  'Hydrocarbons,  'Path  of  pollutants,  Pol- 
lutant identification,  Chromatography,  Chemical 
analysis,  Analytical  methods,  Spectroscopy,  Spec- 
trophotometry, Estuaries,  Rivers,  Beatrice  oilfield, 
Estuarine  sedimens,  Mud  flats,  Estuarine  sedi- 
ments. 

As  part  of  the  Moray  Firth  (Scotland)  environ- 
mental monitoring  program.  Britoil  commissioned 
a  series  of  studies  on  the  mudflats  in  Nigg  Bay 
commencing  in  1981.  These  cover  an  area  of  about 
five  square  miles  and  are  situated  in  the  Cromarty 
Firth  adjacent  to  the  oil  terminal  that  handles 
crude  oil  from  the  Beatrice  Field.  Capillary  gas 
liquid  chromatography  (GLC)  analysis  of  the  mud- 
flat  sediments  in  1981  and  1982  showed  a  major 
autochthonous  input  of  algal  hydrocarbons  as  indi- 
cated by  high  n-C17  and  C17  alkene  concentra- 
tions. In  addition  there  were  low  levels  of  petro- 
genic  contamination,  with  concentrations  of  unre- 
solved complex  mixture  (UCM),  in  general,  being 
less  than  10  ppm.  These  concentrations  altered 
little  between  the  two  surveys  during  which  time 
effluent  discharge  commenced  from  the  oil  termi- 
nal. In  many  of  the  GLC  traces  the  dominant 
feature  was  an  homologous  series  of  n-alkanes  in  a 
smooth  envelope  from  n-C22  to  n-C34  with  a 
maximum  concentration  at  n-C25.  This  unusual 
distribution  of  n-alkanes  does  not  appear  to  be 
associated  with  the  UCM  seen  in  many  samples 
and  may  therefore  not  be  of  petrogenic  origin. 
Possible  sources  of  these  components  include  bac- 
teria and  the  erosion  of  local  organic-rich  shales,  a 
selection  of  which  have  been  sampled  and  ana- 
lyzed. Gas  chromatography  mass  spectrometry 
(GLC/MS)  has  been  used  in  attempt  to  further 
clarify  the  origin  of  these  n-alkanes.  (See  also  W89- 
00775)  (Author's  abstract) 
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HYDROCARBON  AND  POLLUTANT  LEVELS 
IN  THE  CROMARTY  FIRTH, 
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dustrial wastes.  Domestic  wastes,  Fate  of  pollut- 
ants. Spatial  distribution. 
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Data  on  hydrocarbon  levels  in  sediments  and 
waters  of  the  Cromarty  Firth  are  presented  for 
samples  collected  during  the  period  1979-81.  Use 
of  this  data  as  a  baseline  for  subsequent  studies  on 
hydrocarbon  levels  in  the  firth  is  discussed.  Data 
are  presented  on  organic  pollution  of  the  firth  by 
industrial  and  domestic  wastes  and  on  a  chronic 
pollution  incident  involving  polychlonnated  bi- 
phenyls.  In  general,  hydrocarbon  levels  are  low 
and  have  remained  low  with  increasing  industrial 
expansion  on  the  shores  of  the  firth.  Organic  pollu- 
tion is  localized  but  significant.  Pollution  from 
polychlorinated  biphenyls  appears  to  be  diminish- 
ing but  requires  further  investigation.  (See  also 
W89-00775)  (Author's  abstract) 
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DEGRADATION  OF  LOW -TOXICITY  OIL- 
BASED  DRILLING  MUD  IN  BENTHIC  SEDI- 
MENTS AROUND  THE  BEATRICE  OILFIELD, 

M-Scan  Ltd.,  Ascot  (England). 
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Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  349-356,  1986.  4  fig,  7  ref. 

Descriptors:  *Scotland.  *Marine  sediments,  *Oil 
pollution,  ""Drilling  fluids,  *Beatrice  oilfield,  *Path 
of  pollutants,  *Fate  of  pollutants,  *Biodegradation, 
Hydrocarbons,  Chromatography,  Chemical  analy- 
sis, Spatial  distribution,  Estuaries,  Rivers,  Moray 
Firth. 

Hydrocarbon  analyses,  using  gas-liquid  chroma- 
tography (GLC),  were  conducted  on  benthic  sedi- 
ments from  around  the  Beatrice  A  platform 
(Moray  Firth,  Scotland)  immediately  after  comple- 
tion of  the  first  well  using  low-toxicity  oil-based 
drilling  mud.  These  analyses,  as  expected,  showed 
the  major  organic  contaminant  in  the  sediments  to 
be  fresh  base  oil  from  the  drilling  mud.  It  could  be 
detected  to  a  distance  of  3  km  from  the  platform  in 
the  direction  of  the  prevailing  currents.  A  year 
later,  after  the  completion  of  five  additional  wells 
using  low-toxicity  oil-based  mud,  a  repeat  survey 
showed  the  drilling  mud  base-oil  could  be  detected 
in  similar  concentrations  (by  gravimetry)  over  the 
same  spatial  area.  GLC  analysis,  however,  showed 
that  the  base-oil  had  been  severely  biodegraded  at 
many  stations.  The  degree  to  which  the  n-alkanes 
had  been  biodegraded  varied  considerably  between 
stations  but  appeared  to  be  related  to  the  distance 
from  the  platform  and/or  the  total  concentration 
of  oil  in  the  sediments.  This  has  resulted  in  a 
discrete  ring  around  the  platform  within  which 
there  was  a  rapid  (and  in  many  cases  complete) 
loss  of  n-alkanes  through  biodegradation.  Possible 
reasons  for  this  phenomenon  are  discussed.  (See 
also  W89-00775)  (Author's  abstract) 
W89-00792 


OTHER  FORMS  OF  ENVIRONMENTAL  POL- 
LUTION, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

P.  F.  Chester. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),Vol.  92  (Section  B),  p  127-137,  1987.  13 
fig,  9  ref. 

Descriptors:  'Greenhouse  effect,  *Fuel,  'Oxides, 
'Water  pollution  sources,  "Path  of  pollutants,  *Air 
pollution  effects,  'Climatology,  *Acid  rain,  Sulfur 
compounds,  Toxicity,  Ozone,  Carbon  dioxide,  Ni- 
trogen oxides.  Temperature,  Hydrocarbons. 

This  paper  discusses  the  four  main  invisible  prod- 
ucts of  fossil  fuel  combustion:  carbon  dioxide, 
sulfur  dioxide,  nitric  oxide  and  unburned  hydrocar- 
bons. If  carbon  exchanges  between  atmosphere, 
ocean  and  biosphere  remain  at  their  recent  levels, 
the  C02  concentration  in  the  atmosphere  is  likely 
to  double  later  next  century,  with  a  possible  rise  in 
global  mean  temperatures  of  around  2  C  resulting 
in  significant  changes  in  regional  climates.  The 
consequences  are  uncertain,  but  with  adequate  re- 
search there  should  be  time  to  develop  the  under- 
standing necessary  to  guide  future  policies.  Sulfur 
dioxide,  acid  rain,  and  photochemical  oxidants  are 
a  more  pressing  problem  Knowledge  here  is  more 
complete,  but  still  subject  to  considerable  uncer- 


tainties that  have  an  important  bearing  on  the 
extent  and  rate  of  response  of  affected  areas  to 
reduction  in  acid  deposition.  However,  from  the 
year  2000  onwards,  with  the  replacement  of  exist- 
ing plant  with  nuclear  power  or  new  sulfur-free 
coal-burning  technology.  United  Kingdom  sulfur 
emissions  will  continue  to  decline  at  about  twice 
the  pace  of  their  previous  rise.  Nitrogen  oxides 
contribute  to  rain  acidity,  may  have  direct  toxic 
effects  on  plants  and,  when  accompanied  by  hy- 
drocarbons, can  generate  ozone,  itself  a  damaging 
pollutant.  The  chemistry  of  ozone  production  is, 
however,  complex,  such  that  intuitive  control  poli- 
cies could  be  counter-productive.  (See  also  W89- 
00775)  (Author's  abstract) 
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TRACE  METALS  IN  THE  COMMON  MUSSEL 
MYTILUS  EDULIS  (L.)  IN  THE  CLYDE  ESTU- 
ARY, 
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Descriptors:  'Scotland,  'Mussels,  'Clyde  Estuary, 
'Firth  of  Clyde,  'Heavy  metals,  'Bioaccumula- 
tion,  'Bioindicators,  Spatial  distribution,  Toxicity, 
Chlorinated  hydrocarbons,  Polychlorinated  bi- 
phenyls, Estuaries,  Cadmium,  Chromium,  Lead, 
Path  of  pollutants,  Coastal  waters. 

The  Clyde  River  Purification  Board  (CRPB)  initi- 
ated in  1980  an  extensive  'mussel-watch'  program, 
having  selected  the  common  mussel  as  the  most 
suitable  indicator  organism.  The  1984  CRPB 
'mussel-watch'  survey  involved  the  collection  of 
over  1200  mussels  at  twenty-four  sites  throughout 
the  Firth  of  Clyde,  with  subsequent  determination 
of  concentrations  of  the  trace  metals  Cd,  Cr,  Cu, 
Hg,  Mn,  Ni,  Pb  and  Zn,  and  of  other  toxic,  persist- 
ent substances  such  as  organochlorine  pesticides 
and  PCB  residues.  The  survey  showed  that  trace 
metal  body  burdens  are  elevated  at  certain  Clyde 
Estuary  sites,  due  principally  to  the  influence  of 
local  inputs  or  exposure  to  waters  containing  ele- 
vated bulk  pollution  loads.  For  the  period  1980- 
1984,  a  statistical  analyses  of  mean  metal  levels  (for 
cadmium,  chromium,  and  lead)  at  six  sites  sampled 
each  year  shows  a  significant  change  only  for  lead, 
upwards  between  1982  and  1983.  This  change  may 
be  related  to  sediment  load  concentrations.  A  sig- 
nificant trend  was  found  only  for  cadmium  at  two 
sites,  negatively  at  Portkil  Bayand  positively  at 
Dunoon.  There  was  little  inter-site  uniformity  of 
trend  size  or  direction  of  each  element  studied. 
(Alexander-PTT) 
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CLEAN  AIR  ACT-TRANSBOUNDARY  ACID 
RAIN  POLLUTION  ABATEMENT-ADMINIS- 
TRATIVE DISCRETION  CITIZEN  SUIT, 
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EFFECTS  OF  SULPHUR  DEPOSITION  ON 
LAKE-WATER  CHEMISTRY  IN  ONTARIO, 
CANADA, 
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Clear  links  between  regional  lake  acidification  and 
the  deposition  of  strong  acids  from  the  atmosphere 
have  not  been  reported  for  North  America.  This  is 
unlike  the  situation  in  Scandanavia,  where  acidifi- 
cation of  lakes  on  a  regional  basis  corresponds 
closely  with  the  sulfur  deposition  pattern.  Sulfur 
deposition    in    Ontario,    Canada,    decreases    from 


south  to  north,  with  localized  high  deposition  rates 
found  in  the  Sudbury  region.  The  chemical  at- 
tributes of  1,168  lakes  in  different  sulfur  deposition 
zones  defined  by  increments  of  0.25  g/sq  m/yr 
were  compared.  As  sulfur  deposition  increased, 
lake  S04(2-)  concentration  increased,  and  alkalini- 
ty concentration  and  pH  decreased.  Increasing  im- 
portance of  organic  acids  did  not  result  in  lower 
alkalinity  or  pH.  In  the  zones  with  sulfur  deposi- 
tion >  1.0  g/sq  m/yr.  almost  one  quarter  of  the 
lakes  had  pH  values  that  would  be  expected  to 
result  in  adverse  biological  effects.  (Author's  ab- 
stract) 
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STATISTICAL  METHODS  AND  SAMPLING 
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Declines  in  concentrations  of  dissolved  lead  oc- 
curred at  nearly  two-thirds  of  306  locations  on 
major  U.S.  rivers  from  1974  to  1985.  Declines  in 
dissolved  lead  concentrations  are  statistically  sig- 
nificant (p  <  0.10)  at  approximately  one-third  of 
the  sampling  locations.  Statistically  significant  in- 
creases in  dissolved  lead  concentrations  occurred 
at  only  6  percent  of  the  sites,  but  are  clustered  in 
the  Texas-Gulf  and  Lower  Mississippi  regions. 
Possible  explanations  for  the  observed  trends  in 
lead  concentrations  are  tested  through  compari- 
sons with  (1)  records  of  lead  discharges  from 
major  sources  including  leaded-gasoline  consump- 
tion and  municipal-  and  industrial-point  source  dis- 
charges, (2)  trends  in  various  water-quality  con- 
stituents such  as  pH  and  total  alkalinity,  and  (3) 
basin  characteristics  such  as  drainage  area.  Statisti- 
cally significant  declines  in  lead  concentrations  in 
streams  and  gasoline  lead  (i.e.,  the  largest  source  of 
lead  at  these  sites)  are  highly  coincident  for  the 
1979  to  1985.  No  more  than  5  percent  of  the  trends 
in  steam  lead  are  influenced  by  municipal-  and 
industrial-point  sources  of  lead.  Factors  that  affect 
the  transport  of  dissolved  lead,  including  lead  solu- 
bility, suspended  sediment,  and  basin  characteris- 
tics such  as  drainage  basin  size,  are  not  significant- 
ly related  to  trends  in  dissolved  lead.  Trends  in 
streamflow  explain  no  more  than  7  percent  of  the 
downtrends  in  concentrations  of  lead  and  may 
partly  explain  the  frequent  increases  in  lead  con- 
centrations in  the  Texas-Gulf  and  Lower  Mississip- 
pi regions.  (See  also  W89-00861)  (Author's  ab- 
stract) 
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Journal  of  Environmental  Science  and  Health 
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Sediments  from  a  reservoir  on  the  bank  of  the 
River  Severn  show  the  content  of  Pb,  Zn,  Cu,  Cd, 
and  Mn  transported  with  sediments  in  the  river 
back  to  1965  when  the  reservoir  was  commis- 
sioned. The  River  Severn  is  unpolluted  as  shown 
by  the  low  levels  of  metals  present  in  the  sediment 
core;  the  most  recent  sediments  show  a  decline  in 
metal  content.  The  chemical  partitioning  of  metals 
is  typical  of  fluvial  sediments.  Up  to  68%  of  the  Cd 
was  exchangeable,  while  most  of  the  Cu  was 
present  as  an  organic  complex.  The  lead  was  in 
both  the  organic  and  residual  fractions,  and  the  Zn 
was  in  the  Fe/Mn  oxides  and  the  residual  fraction. 
These  data  on  metal  levels  and  on  their  chemical 
forms  provide  useful  reference  levels  for  sediments 
from  polluted  rivers.  (Author's  abstract) 
W89-00885 
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Southeastern  Minnesota  is  characterized  by  karst 
topography  which  is  responsible  for  the  formation 
01  sinkholes,  subsurface  cracks,  and  underground 
rivers.  These  features  enhance  transportation  of 
surtace  contaminants  into  groundwater.  The 
present  study  was  conducted  to  determine  the 
presence  of  coliforms,  fecal  coliforms  and  coli- 
phages in  private  rural  wells  situated  in  this  region 


Another  purpose  was  to  study  the  occurrence  of 
drug  resistance  in  bacteria  isolated  from  the 
groundwater.  Well  water  from  18  sites  was  tested 
monthly  for  a  period  of  16  months.  Seventeen  of 
18  sites  sampled  showed  detectable  levels  of  indi- 
cator bacteria.  A  total  of  161  samples  were  tested 
for  the  presence  of  coliphages.  Of  these,  13  sam- 
ples from  7  sites  were  found  positive.  On  two 
occasions,  coliphages  were  isolated  from  samples 
in  which  coliforms  were  undetectable.  Water  from 
10  sites  yielded  drug  resistant  indicator  bacteria. 
Twenty-five  of  38  (65.8%)  total  coliforms  and  9  of 
27  (33.3%)  fecal  coliforms  tested  were  found  to 
carry  drug  resistance.  (Author's  abstract) 
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Prediction  of  the  transport  and  ultimate  fate  of 
trace  contaminants  in  ground  water  systems  can  be 
conservatively  performed  by  treating  the  substance 
as  non-reactive  and  non-adsorbing.  The  behavior 
of  certain  trace  organic  substances  in  two-phased 
systems  consisting  of  a  solute  (water)  and  solids  is 
complex  because  these  substances  have  a  tendency 
to  adsorb  onto  the  particulates.  In  addition,  certain 
microbial  populations  present  in  soils  and  aquifers 
may  metabolize  partially  or  completely  certain 
substances.  Both  a  degradation  term  and  a  term 
describing  the  sorption  processes  must  be  incorpo- 
rated into  the  mass  balance  modeling  equation.  A 
user-friendly  BASIC  computer  program  is  present- 
ed for  a  one-dimensional  mathematical  model  of 
contaminant  transport  in  a  porous  medium  employ- 
ing linear,  reversible,  equilibrium  partitioning  for 
the  adsorption/desorption  mechanism  and  a  first- 
order  degradation  kinetic  mechanism.  The  model 
predicts  the  transient  response  of  changeable  con- 
taminant step  function  inputs  to  a  flow-through, 
porous-medium  system.  The  program  listing  is  sup- 
plied in  an  appendix.  (Author's  abstract) 
W89-00888 


ACIDIFICATION  OF  SHALLOW  GROUND- 
WATERS DURING  THE  SPRING  MELT 
PERIOD, 

National    Hydrology    Research    Inst.,    Saskatoon 

(Saskatchwan).  Ground  Water  Div. 

D.  Craig,  and  L.  M.  Johnston. 

Nordic  Hydrology  NOHYBB,  Vol.   19,  No    2    p 

89-98,  1988.  5  fig,  17  ref. 

Descriptors:  'Water  pollution  sources,  'Surface- 
groundwater  relations,  'Groundwater  pollution, 
'Groundwater  recharge,  'Acid  rain,  'Snowmelt, 
Silicates,  Carbonate  rocks,  Hydrogen  ion  concen- 
tration, Canada,  Acidic  water. 

During  the  spring  of  1985  shallow  recharge  area 
groundwaters  at  depths  less  than  one  meter  in  the 
Turkey  Lakes  watershed,  Ontario  were  observed 
to  undergo  short  term  (1  to  10  days)  pH  and 
alkalinity  depressions  associated  with  both  rain  and 
snow  melt  events.  At  the  same  time  the  concentra- 
tions of  K(  +  )  in  the  groundwater  increased.  Ob- 
servations suggest  that,  if,  during  an  individual 
loading  event,  the  loading  rate  of  hydrogen  ions 
(H(  +  ))  exceeds  the  rate  at  which  alkalinity  is  made 
available  through  carbonate  weathering  reactions, 
increased  aluminosilicate  alteration  can  occur. 
Thus  alumino  silicate  alteration  may  occur  in 
groundwater  systems  with  measurable  carbonate 
alkalinity.  (Author's  abstract) 
W89-00893 


MODELLING  THE  EFFECTS  OF  ACID  DEPO- 
SITION:     ESTIMATION      OF      LONG-TERM 


Sources  Of  Pollution — Group  5B 

WATER  QUALITY  RESPONSES  IN  FOREST- 
ED CATCHMENTS  IN  FINLAND, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

A.  Lepisto,  P.  G.  Whitehead,  C.  Neal,  and  B.  J. 

Cosby. 

Nordic  Hydrology  NOHYBB,  Vol.   19,  No.  2,  p 

99-120,  1988.  6  fig,  9  tab,  38  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Water  pollution  sources,  'Acid  rain, 
'Forest  watersheds,  'Finland,  Forecasting,  Water 
quality,  Chemical  reactions,  Humic  acid,  Hydro- 
gen ion  concentration.  Surface  water. 

A  modeling  study  was  undertaken  to  investigate 
long-term  changes  in  surface  water  quality  in  two 
contrasting  forested  catchments:  Yli-Knuutila,  with 
high  concentrations  of  base  cations  and  sulfate,  in 
southern  Finland:  and  organically  rich,  acid  Liuha- 
puro  in  eastern  Finland.  The  MAGIC  model  is 
based  on  the  assumption  that  certain  chemical 
processes  (anion  retention,  cation  exchange,  pri- 
mary mineral  weathering,  aluminum  dissolution 
and  C02  solubility)  in  catchment  soils  are  likely 
keys  to  the  responses  of  surface  water  quality  to 
acidic  deposition.  The  model  was  applied  for  the 
first  time  to  an  organically  rich  catchment  with 
high  quantities  of  humic  substances.  The  historical 
reconstruction  of  water  quality  at  Yli-Knuutila  in- 
dicates that  the  catchment  surface  waters  have  lost 
about  90  microequivalents/L  of  alkalinity  in  140 
years,  which  is  about  60%  of  their  preacidification 
alkalinity.  The  model  reproduces  the  declining  pH 
levels  of  recent  decades  as  indicated  by  paleoeco- 
logical  analysis.  Stream  acidity  trends  were  investi- 
gated assuming  two  scenarios  for  future  deposition. 
Assuming  deposition  rates  are  maintained  in  the 
future  at  1984  levels,  the  model  indicated  that 
stream  pH  is  likely  to  continue  to  decline  below 
presently  measured  levels.  A  50%  reduction  in 
deposition  rates  would  likely  result  in  an  increase 
in  pH  and  alkalinity  of  the  stream,  although  not  to 
estimated  preacidification  levels.  Because  of  the 
high  load  of  organic  acids  to  the  Liuhapuro  stream 
it  had  been  acid  before  atmospheric  pollution;  a 
decline  of  0.2  pH-units  was  estimated  with  increas- 
ing leaching  of  base  cations  from  the  soil  despite 
the  partial  pH  buffering  of  the  system  by  organic 
compounds.  (Author's  abstract) 
W89-00894 


GROUNDWATER  VELOCITY  MAGNITUDE  IN 
RADIONUCLIDE  TRANSPORT  CALCULA- 
TIONS, 

D.  J.  Goode. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  8,  p  933-939,  August  1988 
2  fig,  2  tab,  8  ref. 

Descriptors:  'Radioactive  waste  disposal, 
'Groundwater  pollution,  'Mathematical  models, 
'Groundwater  movement,  'Path  of  pollutants, 
Mathematical  analysis. 

The  Nuclear  Regulatory  Commission  assesses  po- 
tential doses  resulting  from  the  disposal  of  very 
slightly  contaminated  material  in  the  ground  using 
analytical  solutions  for  one-  and  two-dimensional 
groundwater  transport.  A  method  was  developed 
for  determining  a  'worst-case'  groundwater  veloci- 
ty value  for  two  conceptual  models  of  decaying 
radionuclide  transport,  resulting  in  maximum  cal- 
culated point  concentration  (MPCV).  The  MPCV 
is  a  function  of  the  distance  from  the  source,  the 
radioactive  decay  rate,  the  retardation  coefficient, 
and  the  longitudinal  dispersivity.  For  the  two- 
dimensional  advection-dispersion  model  consid- 
ered, the  MPCV  can  be  determined  by  a  simple 
approximation  multiplied  by  a  given  ratio.  For 
many  cases,  the  MPCV  for  a  simple  one-dimen- 
sional advection  model  may  provide  a  reasonable 
estimate  of  the  MPCV  for  more  complex  models 
which  can  be  verified  by  computing  concentra- 
tions corresponding  to  higher  and  lower  velocity 
values.  This  method  is  only  appropriate  when  no 
site-specific  information  on  groundwater  velocity 
is  available.  (VerNooy-PTT) 
W89-00903 
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Group  5B — Sources  Of  Pollution 

INTERACTIONS  BETWEEN  GROUNDWATER 
SEEPAGE  AND  SEDIMENT  POREWATER 
SULPHATE  CONCENTRATION  PROFILES  IN 
LAKE  ANNA,  VIRGINIA, 

Virginia  Univ.,  Charlottesville.  Depl.  of  Environ- 
mental Sciences. 

P.  E.  Mclntire,  A.  L  Mills,  and  G.  M. 
Hornberger. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  3,  p 
207-219,  July-September  1988.  7  tab,  1  fig.  21  ref. 

Descriptors:  'Diagenesis,  *Path  of  pollutants, 
♦Sulfates,  'Lake  Anna.  *Lake  sediments,  Intersti- 
tial water,  Virginia,  Seepage,  Vertical  distribution. 
Groundwater,  Acid  mine  drainage.  Groundwater 
movement. 

Most  sulfur  diagenesis  models  predict  that  S04(~) 
concentrations    decrease    exponentially    with    in- 
creasing sediment  depth  and  are  lower  than  that  of 
the   overlying    water   throughout    the   sediments. 
Low  S04(-)  concentrations  (less  than  0.2  mM)  are 
common  in  the  sediments  of  Lake  Anna  that  re- 
ceive acid  mine  drainage;  however,  sediment  with 
as  much  as  20  mM  S04(-)  at  about  20  cm  below 
the  sediment  surface  is  also  seen  in  this  section  of 
the  lake.  A  decision  tree  was  proposed  to  investi- 
gate the  cause  of  the  high  S04(-)  concentrations  at 
depth  (HSD)  in  the  sediment.  The  first  possibility 
proposed  was  that  an  increase  in  the  quantity  of 
groundwater   flowing   through   Lake   Anna   sedi- 
ments   may    increase    groundwater    detection    of 
S04(-)  or  oxygen   which   would   induce  sulfide 
oxidation.  This  hypothesis  was  tested  by  measuring 
groundwater  flow.  HSD  profiles  were  found  in  a 
discrete    region    of   the    lake;    however,    stations 
having  these  profiles  did  not  have  higher  ground- 
water  flow   than   other   sites  sampled.    Alternate 
explanations  for  the  HSD  profiles  were  that  the 
region  in  which  they  occurred  had:  (1)  unusual 
sediment   chemical   compositions;   (2)   a   different 
source  of  regional  groundwater,  or  (3)  a  lateral 
intrusion  of  high  S04(-)  groundwater.  There  were 
no  differences  in  sulfide  and  organic  matter  con- 
centrations between   the  two  regions.   The  area 
which  has  HSD  in  the  sediment  covers  a  large  area 
in  the  middle  of  the  lake,  so  it  is  unlikely  that  it  has 
a   unique   source   of  regional   groundwater.   The 
third  alternative  was  supported  by  the  fact  that  in 
all  three  sample  years,  HSD  stations  were  located 
in  the  preimpoundment  stream  channel,  which  is  a 
likely  lateral  flow  path  for  groundwater  containing 
high   S04(-)   concentrations.   (Author's   abstract) 
W 89-009 10 


STREAM    NITRATE    LEVELS    IN    A    SMALL 

CATCHMENT   IN   SOUTH   WEST   ENGLAND 

OVER  A  PERIOD  OF  15  YEARS  (1970  -  1985), 

Oxford  Univ.  (England).  Geography  School. 

T.  P.  Burt,  B.  P.  Arkell,  S.  T.  Trudgill.  and  D.  E. 

Walling. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  3,  p 

267-284,  July-September  1988.  7  fig,  6  tab,  27  ref. 

Natural   Environmental   Research   Council   Grant 

GR3/4865. 

Descriptors:  *Stream  pollution,  'Nitrates,  •Eng- 
land, "Nonpoint  pollutin  sources,  'Statistical  anal- 
ysis, Data  collections.  Seasonal  variation.  Path  of 
pollutants,  Drought,  Catchment  areas. 

Stream  nitrate  levels  in  a  small  catchment  of  mixed 
land  use  (the  Slapton  Wood  Catchment)  have  been 
studied  since  September  1970;  a  record  of  this 
length  is  possibly  unique  in  the  United  Kingdom 
for  such  a  small  basin  (94  ha).  A  sustained  increase 
in  nitrate  concentration  has  been  observed  during 
the  study  period.  In  addition  to  this  long-term 
trend,  short-term  changes  in  nitrate  concentrations 
relate  to  stream  discharge  levels  and  to  seasonal 
variations.  Multivariate  statistical  analysis  has  been 
used  to  quantify  these  trends  and  to  identify  those 
factors  controlling  the  production  and  loss  of  ni- 
trate from  the  catchment  system.  The  main  period 
of  nitrate  removal  occurs  in  winter  when  high 
concentrations  coincide  with  the  main  period  of 
throughflow  generation.  The  influence  of  climatic 
variability  is  illustrated  by  reference  to  the  1975/76 
drought  and  post-drought  period.  (Author's  ab- 
stract) 
W89-O0915 


RECREATION  RESOURCE  ALLOCATION 
MODEL  FOR  PUBLIC  DRINKING  RESER- 
VOIRS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Landscape 

Architecture. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-00921 


USE  OF  TOTAL  ORGANIC  CARBON  AS  AN 
INDICATOR  OF  CONTAMINATION  FROM 
AN  OIL  REFINERY,  SOUTH-CENTRAL 
KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00942 


CONTAMINATION  OF  FARMSTEAD  WELLS 
BY  PESTICIDES,  VOLATILE  ORGANICS,  AND 
INORGANIC  CHEMICALS  IN  KANSAS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agricul- 
tural Engineering. 

J.  Steichen,  J.  Koelliker,  D.  Grosh,  A.  Heiman, 
and  R.  Yearout. 

Ground  Water  Monitoring  Review  GWMRDU. 
Vol.  8,  No.  3,  p  153-160,  Summer  1988.  6  fig,  3  tab, 
15  ref. 

Descriptors:  'Nitrates,  'Wells,  'Groundwater  pol- 
lution, 'Water  quality,  'Pesticides,  Pollutant  iden- 
tification, Regression  models,  Model  studies, 
Kansas,  Organic  compounds,  Inorganic  com- 
pounds, Water  pollution  sources,  Farms. 

Concern  about  the  public  health  consequences  of 
possible  contamination  of  farmstead  wells  led  to  a 
random  statewide  survey  in  Kansas.  The  objective 
of  the  research  was  to  conduct  a  random  survey  to 
determine  the  degree  and  extent  of  contamination 
of  drinking  water  by  pesticides,  volatile  organics, 
heavy  metals,  and  other  organic  compounds.  Re- 
sults of  the  analyses  showed  that  8%  of  tested 
wells  had  detectable  amounts  of  pesticides,  2%  had 
detectable  amounts  of  volatile  organic  chemicals, 
and  37%  had  some  inorganic  contaminant  exceed- 
ing the  maximum  contamination  level.  Nitrate  was 
the  most  common  source  of  inorganic  contamina- 
tion, exceeding  the  maximum  contamination  level 
in  28%  of  the  wells.  Selenium  levels  exceeded  the 
maximum  contamination  level  in  9%  of  the  wells. 
A  multiple  regression  model  for  nitrate-N  was 
developed.  The  factors  included  the  age  of  the 
well,  land  use  around  the  well,  and  the  distance  to 
the  closest  possible  source  of  organic  contamina- 
tion. (Miller-PTT) 
W 89-00946 


PROBLEM  WITH  NITRATES, 

S.  Hurlburt. 

Water  Well  Journal  WWJOA9,  Vol.  42,  No.  8,  p 

37-42,  August  1988. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Water  pollution  control,  'Ni- 
trates, 'Agricultural  chemicals,  'Fertilizers,  'Pesti- 
cides, Nitrogen  compounds,  Methemoglobinemia, 
Legislation,  Wells,  Water  quality  management. 

Causes  and  solutions  to  the  problem  of  groundwat- 
er contamination  by  nitrates  throughout  the  coun- 
try, particularly  in  agricultural  areas,  were  investi- 
gated. Much  of  the  attention  concerning  nitrates 
came  from  the  incidents  of  infant  methemoglobine- 
mia but  the  cause  of  the  illnesses  was  never  proven 
to  be  a  result  of  nitrate  levels  in  water.  There 
seems  to  be  very  little  question  that  nitrogen  fertil- 
izers are  the  main  contributors  to  nitrate  contami- 
nation. But,  outdated  and  faulty  well  construction 
along  with  improper  siting  for  wells  also  contrib- 
utes to  nitrate  contamination.  All  indications  are 
that  there  is  a  definite  increase  in  contamination 
throughout  the  whole  agricultural  region.  With 
increasing  concern  over  nitrates,  pesticides  and  the 
quality  of  groundwater,  legislation  addressing 
these  issues  is  increasing.  Not  only  to  protect 
groundwater,  but  to  reverse  the  effects  of  decades 
of  fertilization  and  mismanagement,  at  least  some 
regulation  seems  probable.  (Miller-PTT) 
W89-00965 


CONTINUUM  MODELS  FOR  CONTAMINANT 
TRANSPORT  IN  FRACTURED  POROUS  FOR- 
MATIONS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

B.  Berkowitz,  J.  Bear,  and  C.  Braester. 

Water  Resources  Research  WRERAO.  Vol.  24, 

No.  8,  p  1225-1236,  August  1988.  6  fig,  1  tab,  35 

ref. 

Descriptors:  'Groundwater  movement,  'Continu- 
um models,  'Path  of  pollutants,  'Model  studies, 
Porous  media,  Fracture  permeability,  Geologic 
fractures,  Mathematical  studies,  Advection,  Diffu- 
sion, Porosity,  Pores,  Capillary  water. 

This  work  examines  some  conditions  under  which 
contaminant  transport  in  fractured  porous  rocks 
can  be  described  by  an  equivalent  porous  medium 
(single  continuum)  model.  For  this  purpose,  a  two- 
dimensional  mathematical  and  numerical  model  for 
flow  and  contaminant  transport  was  developed. 
The  model  allows  for  contaminant  transport  by 
advection,  diffusion,  and  dispersion  in  both  frac- 
tures and  porous  blocks.  Concentration  distribu- 
tions were  calculated  for  different  flow  conditions 
and  medium  properties.  The  resulting  S-shaped 
breakthrough  curves,  characteristic  of  ordinary 
porous  media,  indicated  the  possibility  of  regarding 
the  fractured  porous  medium  as  a  single  (equiva- 
lent) continuum.  The  results  were  compared  to  an 
existing  analytical  solution  for  contaminant  move- 
ment in  ordinary  porous  media.  Analysis  showed 
that  within  the  range  of  considered  parameter 
values,  and  except  for  the  region  close  to  the 
source,  a  single  continuuum  model  is  sufficient  for 
modelling  the  movement  of  contaminants.  In  such 
cases,  application  of  the  equivalent  porous  medium 
model  in  an  actual  field  situation  requires  knowl- 
edge of  the  'equivalent'  porosity  and  the  equivalent 
coefficient  of  dispersion  appearing  in  the  govern- 
ing transport  equation.  In  practice,  these  coeffi- 
cients must  be  determined  by  analysis  of  break- 
through curves  obtained  from  field  tests.  (Author's 
abstract) 
W89-00966 

NONAQUEOUS  PHASE  LIQUID  TRANSPORT 
AND  CLEANUP:  I.  ANALYSIS  OF  MECHA- 
NISMS, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

J.  R.  Hunt,  N.  Sitar,  and  K.  S.  Udell. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  8,  p  1247-1258,  August  1988.  7  fig,  1  tab,  69 
ref.  NSF  Grant  ECE  8352147. 

Descriptors:  'Water  pollution  treatment,  'Water 
quality  control,  'Groundwater  pollution,  'Sorp- 
tion, 'Physical  properties,  'Cleanup  operations, 
'Path  of  pollutants.  Organic  wastes,  Porous  media. 
Hydrocarbons,  Hydraulic  gradient.  Leaks, 
Groundwater. 

Groundwater  contamination  by  nonaqueous  liquids 
such  as  organic  solvents  and  petroleum  hydrocar- 
bons frequently  occurs  as  a  result  of  surface  spills, 
tank  leaks,  and  improper  disposal  practices.  This 
paper  examines  the  physics  governing  the  emplace- 
ment and  movement  of  a  separate  phase  in  porous 
media,  the  role  of  sorption,  and  the  conditions 
necessary  to  mobilize  a  separate  phase.  The  move- 
ment of  the  separate  phase  is  controlled  by  capil- 
lary forces,  and  ganglia  displacement  by  ground- 
water is  not  possible  under  reasonable  hydraulic 
gradients.  In  addition,  because  of  mass  transfer 
limitations  in  liquid  phase  dissolution,  groundwater 
extraction  at  contaminated  sites  is  shown  to  be 
ineffective  in  removing  the  nonaqueous  contami- 
nant within  a  reasonable  time  frame.  Therefore, 
other  means  of  mobilizing  the  trapped  second 
phase  are  needed,  steam  displacement  is  proposed 
and  steam  front  propagation  through  contaminated 
porous  media  is  evaluated.  (See  also  W89-00969) 
(Author's  abstract) 
W 89-00968 


NONAQUEOUS  PHASE  LIQUID  TRANSPORT 
AND  CLEANUP:  II.  EXPERIMENTAL  STUD- 
IES, 
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California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

J.  R.  Hunt,  N.  Sitar,  and  K.  S.  Udell 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  8,  p  1259-1269,  August  1988.  13  fig,  2  tab,  10 
ref.  NSF  Grant  ECE  8352147. 

Descriptors:  *Water  pollution  treatment,  *Water 
quality  control,  *Steam  displacement,  "Ground- 
water,  *Groundwater  pollution,  *Path  of  pollut- 
ants, 'Cleanup  operations,  "Organic  solvents,  Or- 
ganic wastes,  Porous  media.  Groundwater  flow, 
Experimental  studies,  Gasoline,  Soil  columns. 

An  analysis  of  the  movement  of  nonaqueous  liq- 
uids such  as  organic  solvents  and  gasoline  showed 
that  separate  phase  liquids  are  not  completely  dis- 
placed by  groundwater  flow  under  typical  pump- 
ing conditions  and  that  removal  of  the  compounds 
by  dissolution  is  mass  transfer  limited.  Steam  dis- 
placement was  proposed  as  a  more  efficient  clean- 
up strategy  for  separate  phase  organic  liquids 
present  in  porous  media.  This  paper  presents  the 
results  of  a  series  of  laboratory  sand  column  stud- 
ies. Experiments  with  trichloroethylene,  a  benzene- 
toluene  mixture,  and  a  commercial  gasoline, 
showed  that  water  flow  at  rates  as  high  as  15  m/d 
could  not  displace  the  separate  phase  liquids  when 
present  in  a  sand  matrix  in  quantities  correspond- 
ing to  a  column  average  saturation  of  2.5%.  Steam 
injection,  on  the  other  hand,  displaced  the  con- 
taminants as  a  separate  phase  just  ahead  of  the 
steam  front,  producing  a  concentrated,  small- 
volume  waste  stream.  Analysis  of  the  laboratory 
data  consisting  of  pressure  gradients,  temperature 
profiles,  and  water  flow  velocities  shows  that  the 
laboratory  results  are  consistent  with  the  theoreti- 
cal predictions.  Moreover,  computations  of  energy 
requirements  show  that  steam  displacement  of  sep- 
arate phase  contaminants  is  economically  attrac- 
tive. (See  also  W89-00968)  (Author's  abstract) 
W  89-00969 


MULTISIGNAL  AUTOMATIC  CALIBRATION 
METHODOLOGY  FOR  HYDROCHEMICAL 
MODELS:  A  CASE  STUDY  OF  THE  BIRKENES 
MODEL, 
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Christophersen. 

Water  Resources  Research  WRERAO,  Vol.  24 

No.  8,  p  1299-1307,  August  1988.  3  fig,  3  tab,  32 

ref. 

Descriptors:  *Acid  rain  effects,  "Geochemistry, 
*Birkenes  models,  "Chemical  properties,  "Model 
studies,  Hydrographs,  Hydrograph  analysis,  Math- 
ematical studies,  Calibrations,  Optimization,  Trac- 
ers, Hydrologic  models,  Model  studies,  Case  stud- 
ies, Path  of  pollutants. 

Most  hydrochemical  models  employ  unmeasurable 
or  'artificial'  parameters  that  need  to  be  estimated 
from  calibration  data.  A  methodology  is  presented 
here  for  the  automatic  calibration  of  artificial  pa- 
rameters, which  improves  parameter  identifiability 
through  increasing  the  information  available  for 
determining  the  parameter  values.  Instead  of  cali- 
brating the  model  using  only  one  signal  (e.g.,  the 
hydrograph),  multiple  signals  (e.g.,  chemical  sig- 
nals as  well  as  the  hydrograph)  are  considered 
simultaneously.  Either  a  simple  least  squares  or  a 
We!fhTi?  leaSt  s1uares  objective  function  may  be 
used.  The  methodology  is  applied  to  the  hydrolog- 
ic module  of  the  Birkenes  hydrochemical  model 
using  artificial  data.  From  a  wide  range  of  starting 
points,  a  gradient  search  optimization  technique  is 
able  to  consistently  locate  the  correct  parameter 
values  uniformly  better  when  using  two  signals 
(the  hydrograph  and  a  conservative  tracer)  than 
when  only  one  signal  (the  hydrograph)  is  used. 
See  also  W89-00974)  (Author's  abstract) 
W89-00973 
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£R™INUUM   APPROACH   FOR  MODELING 
MASS  TRANSPORT  IN  FRACTURED  MEDIA 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
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Water  Resources  Research  WRERAO,  Vol    24 
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Descriptors:  "Continuum  models,  "Path  of  pollut- 
ants, "Model  studies,  "Geologic  fractures,  "Frac- 
ture permeability,  "Groundwater  movement.  Cap- 
illary conductivity.  Dispersion,  Mathematical 
equations,  Physical  properties,  Hydraulic  gradient. 
Statistical  analysis. 

It  involves  a  new  application  of  a  particle-tracking 
method  in  which  physical  transport  is  simulated  in 
terms  of  velocity  and  the  variations  in  velocity. 
Statistics  describing  the  particle  motion  come  from 
observing  the  actual  pattern  of  particle  motion  in  a 
discrete  subdomain.  This  subdomain  is  a  small  but 
representative  piece  of  the  much  larger  continuum. 
In  effect,  particle  motion  in  the  continuum  is 
forced  to  mimic  that  in  the  discrete  subdomain. 
The  model  successfully  duplicates  patterns  of  an- 
isotropic dispersion  predicted  by  de  Josselin  de 
Jong  and  breakthrough  curves  simulated  with  a 
discrete  fracture  model.  Applications  demonstrate 
that  the  de  Josselin  de  Jong  approach  for  estimat- 
ing dispersivities  for  idealized  networks  cannot 
generally  be  applied  to  networks  formed  from  sets 
of  finite,  irregularly  spaced  fractures.  In  addition, 
this  study  reinforces  indications  from  earlier  stud- 
ies about  the  complexity  of  dispersion  in  fractured 
media.  Factors  that  contribute  to  spreading  in  the 
major  and  minor  principal  directions  change  with 
the  orientation  of  the  network  relative  to  the  mean 
hydraulic  gradient.  (Author's  abstract) 
W89-00980 


NUMERICAL  MODELING  OF  SORPTION  KI- 
NETICS OF  ORGANIC  COMPOUNDS  TO  SOIL 
AND  SEDIMENT  PARTICLES, 

National  Taiwan  Univ.,  Taipei.  Inst,  of  Environ- 
mental Engieering. 
S.  Wu,  and  P.  M.  Gschwend. 

Water  Resources  Research  WRERAO,  Vol  24 
No.  8,  p  1373-1383,  August  1988.  9  fig,  19  ref.  EPA 
Contract  CR  810472-01-0. 

Descriptors:  "Path  of  pollutants,  "Fate  of  pollut- 
ants, "Model  studies,  "Mathematical  models,  "Ki- 
netics, "Sorption,  "Organic  compounds,  "Sedi- 
ments, Diffusivity,  Particle  size,  Particulate  matter, 
Aggregates,  Capillary  water,  Adsorption,  Soil 
water,  Groundwater. 

A  model  was  developed  to  simulate  hydrophobic 
organic  compound  sorption,  based  on  a  retarded 
intraaggregate  diffusion  conceptualization  of  this 
solid-water  exchange  process.  This  model  was 
used  to  ascertain  the  sensitivity  of  the  sorption 
process  for  various  sorbates  to  nonsteady  solution 
concentrations  and  to  polydisperse  soil  or  sediment 
aggregate  particle  size  distributions.  Common  ap- 
proaches to  modeling  sorption  kinetics  amount  to 
simplifications  of  our  model  and  appear  justified 
only  when  (1)  the  concentration  fluctuations  occur 
on  a  time  scale  that  matches  the  sorption  timescale 
of  interest  and  (2)  the  particle  size  distribution  is 
relatively  narrow.  Finally,  a  means  is  provided  to 
estimate  the  extent  of  approach  of  a  sorbing  system 
to  equilibrium  as  a  function  of  aggregate  size, 
chemical  diffusivity  and  hydrophobicity,  and 
system  solids  concentration.  (Author's  abstract) 
W89-00981 


CONTAMINANT  TRANSPORT  IN  FRAC- 
TURED POROUS  MEDIA:  STEADY  STATE  SO- 
LUTIONS BY  A  BOUNDARY  INTEGRAL 
METHOD, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Mathematics. 

A.  Fogden,  K.  A.  Landman,  and  L.  R.  White. 

Water  Resources  Research  WRERAO,  Vol    24 

No.  8,  p  1384-1396,  August  1988.  5  fig,  3  tab,  16 

ref,  append. 

Descriptors:  "Groundwater  movement,  "Numeri- 
cal analysis,  "Fate  of  pollutants,  "Fracture  perme- 
ability, "Porous  media,  "Path  of  pollutants, 
"Plumes,  "Capillary  conductivity,  "Mathematical 
studies.  Mathematical  equations,  Geologic  frac- 
tures, Model  studies,  Advection,  Diffusivity,  Verti- 
cal flow. 

The  problem  of  steady  state  transport  of  a  decay- 
ing contaminant  in  a  fractured  porous  rock  matrix 


129 


by  two-dimensional  diffusion  and  vertical  advec- 
tion was  solved  using  a  powerful  (and  readily 
generalizable)  numerical  method.  Worst  case  pre- 
dictions of  contaminant  penetration  were  obtained 
by  assuming  that  the  uniform  porous  medium  con- 
tains either  a  single  vertical  fracture  or  a  periodic 
array  of  vertical  fractures.  The  method  requires 
construction  of  appropriate  Green's  functions, 
which  were  obtained  analytically  in  both  the  frac- 
ture and  matrix  regions.  Application  of  Green's 
theorem  in  the  plane  then  yields  representations  for 
the  contaminant  concentration  in  both  regions  in 
terms  of  integrals  along  their  boundaries  of  known 
quantities  and  the  unknown  fracture-matrix  interfa- 
cial  flux.  This  flux  was  given  by  a  Fredholm  inte- 
gral equation  which  can  be  solved  numerically  to 
great  accuracy  using  a  simple  discretization  tech- 
nique. At  sufficiently  large  distances  vertically 
from  the  source,  the  concentration  was  observed 
to  be  exponentially  decaying.  Although  the  con- 
centration can,  in  general,  only  be  obtained  nu- 
merically, an  analytical  method  was  developed 
which  produces  a  uniformly  valid  and  extremely 
accurate  approximation  to  its  vertical  decay 
length.  Also,  an  assessment  of  the  accuracy  of 
analytical  approximations  made  by  Tang,  Frind, 
and  Sudicky  and  Sudicky  and  Frind  to  the  solution 
of  the  full  problem  is  provided.  These  simpler 
pseudo-two-dimensional  models  were  found  to  be 
accurate  approximations  to  the  exact  solution  of 
the  general  'full  two-dimensional'  problem,  but 
cease  to  be  valid  in  extreme  cases.  (Author's  ab- 
stract) 
W89-00982 


THEORETICAL  ANALYSIS  OF  DEVIATIONS 
FROM  LOCAL  EQUILIBRIUM  DURING 
SORBING  SOLUTE  TRANSPORT  THROUGH 
IDEALIZED  STRATIFIED  AQUIFERS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
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Journal  of  Contaminant  Hydrology,  Vol.  2,  No  3 
p  191-207,  July  1988.  5  fig,  23  ref,  append.  NSF 
Grant  ECE-8418644. 

Descriptors:  "Mathematical  analysis,  "Stratified 
aquifers,  "Path  of  pollutants,  "Sorption,  "Solute 
transport,  "Aquifers,  "Aquifer  characteristics, 
"Groundwater  movement,  "Adsorption,  Perme- 
ability coefficient,  Plumes,  Kinetics,  Equilibrium, 
Vertical  flow,  Infiltration,  Stratification. 

This  paper  describes  a  study  of  the  spreading  char- 
acteristics of  reactive  solute  plumes  in  idealized 
stratified  aquifers,  consisting  of  two  layers  having 
different  permeabilities  with  flow  parallel  to  the 
stratification.  The  solute  is  assumed  to  adsorb  onto 
the  aquifer  solids  according  to  a  first-order  reversi- 
ble kinetic  rate  law;  the  adsorption  parameters  are 
spatially  uniform.  The  Aris  moment  method  was 
used  to  examine  analytically  the  time  evolution  of 
the  lower-order  spatial  moments  of  the  depth-aver- 
aged contaminant  plume  for  an  instantaneous  input 
of  mass.  The  results  demonstrated  that  sorption 
kinetics  cause  the  total  dissolved  mass  and  average 
velocity  of  the  contaminant  plume  to  decrease 
with  increasing  travel  time.  The  plume  variance 
was  shown  to  depend  upon  three  factors:  intra- 
layer  longitudinal  dispersion,  intra-layer  kinetics, 
and  vertical  averaging.  The  results  indicate  that 
the  relative  importance  of  sorption  kinetics  dimin- 
ishes as  the  permeability  contrast  between  the 
layers  increases.  A  simple  criterion  is  presented 
that  can  be  used  to  assess  the  applicability  of  the 
local  equilibrium  assumption  in  idealized  stratified 
systems.  (Author's  abstract) 
W89-00987 


SORPTION  NONEQUILIBRIUM  DURING 
SOLUTE  TRANSPORT, 
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Descriptors:  "Groundwater  movement,  "Path  of 
pollutants,  "Solute  transport,  "Sorption,  Pore 
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ganic   compounds,    Diffusivity,    Adsorption,    Soil 
water.  Aquifers. 

The  effects  of  pore-water  velocity,  solute  hydro- 
phobicity,  and  sorbent  organic-carbon  content  on 
sorption  nonequilibrium  during  solute  transport 
were  evaluated.  Nonequilibrium  transport  was  ob- 
served to  increase  with  pore-water  velocity,  solute 
hydrophobicity.  and  sorbent  organic-carbon  con- 
tent. Nonequilibrium  transport  of  neutral  organic 
compounds  was  not  detected  with  low  organic- 
carbon  (TOC  =  0.33  g/kg  aquifer  material,  but 
was  detected  on  higher  organic  sorbents  from  the 
unsaturated  zone  (TOC  =  2.6  g/kg)  and  the  soil 
surface  (TOC  =  6.9  g/kg).  For  solute-sorbent 
combinations  yielding  retardation  factors  >  2, 
nonequilibrium  during  transport  was  observed. 
After  experimentally  accounting  for  slow  solute 
diffusion  in  the  aqueous  phase  and  isotherm  nonlin- 
earity  as  potential  contributors  to  nonequilibrium 
solute  transport,  sorption  nonequilibrium  was  at- 
tributed to  slow  solute  diffusion  within  the  organ- 
ic-carbon matrix.  (Author's  abstract) 
W89-00988 


SIMULATION  MODEL  FOR  BIOTRANSFOR- 
MATION OF  XENOBIOTICS  AND  CHEMO- 
TAXIS  IN  SOIL  COLUMNS, 
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Descriptors:  *Biodegradation,  *Simulation, 
•Model  studies,  *Soil  chemistry,  *Fate  of  pollut- 
ants, 'Biotransformation,  *Soil  bacteria,  Soil  envi- 
ronment, Chemical  properties,  Kinetics. 

In  this  paper  a  model  is  presented  that  can  be  used 
to  simulate  the  behavior  of  xenobiotic  chemicals  in 
soil  columns  with  respect  to  their  physical  and 
chemical  properties.  Terms  describing  biological 
transformation  of  xenobiotics  are  also  included  in 
the  model.  It  incorporates  microbial  growth  fol- 
lowing Monod  kinetics  and  a  chemotactic  response 
of  the  transforming  bacteria  towards  the  xenobiotic 
substrate.  The  model  appeared  to  yield  good  simu- 
lations of  an  experiment  that  investigated  the  deg- 
radation of  1,2-dichlorobenzene  in  soil  columns 
inoculated  with  Pseudomonas  sp.  strain  P51.  The 
behavior  and  the  fate  of  1,4-dichlorobenzene  could 
be  simulated  using  this  model  they  were  also  ade- 
quately simulated  using  a  simple  second  order 
model.  The  results  generated  by  the  model  corre- 
spond to  kinetic  parameters  obtained  in  other  stud- 
ies. It  is  concluded  that  the  model  is  a  useful  tool 
for  the  investigation  of  the  activity  of  bacteria 
degrading  xenobiotics  in  soil  columns,  provided 
that  the  microbial  parameters  can  be  determined  in 
independent  experiments,  and  that  the  active  mi- 
crobial mass  in  the  soil  can  be  measured.  (Author's 
abstract) 
W89-00989 


REACTOR  ACCIDENT  AT  CHERNOBYL:  A 
POSSIBILITY  TO  TEST  COLLOID-CON- 
TROLLED TRANSPORT  OF  RADIONUCLIDES 
IN  A  SHALLOW  AQUIFER, 
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Descriptors:  *Path  of  pollutants,  'Radiochemical 
analysis,  'Colloids,  'Groundwater  pollution,  'Ra- 
dioactive wastes,  'Nuclear  powerplants,  Pollutant 
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er, Groundwater  management,  Nuclear  reactors, 
Particulate  matter,  Groundwater  recharge,  Geohy- 
drology. 

Radioactive  fall-out  from  the  damaged  nuclear 
power  station  at  Chernobyl  (USSR)  has  been 
measured  in  May  1986  in  the  River  Glatt  (Zurich, 
Switzerland)  and  in  a  shallow  groundwater  stream. 
This  aquifer  is  hydraulically  connected  to  the  river 
and  recharged  by  river  water  Ruthenium-103,  I- 
131,  Te-132,   Cs-134  and  Cs-137   were  measured 


several  times  using  gamma-ray  spectroscopy.  By 
filtration  through  0.45  microns,  0.2  microns  and 
0.05  microns  filters  the  radionuclides  were  parti- 
tioned between  solution  (filtrate  <  0.05  microns) 
and  particles/colloids.  In  the  river,  the  main  radio- 
activity for  all  the  investigated  nuclides  was  found 
in  the  water  passing  the  0.05  microns  filter.  Among 
the  particulates  the  highest  radioactivity  was  de- 
tected in  the  fraction  >  0.45  microns,  the  two 
smaller  sizes  contributing  only  little.  In  the  water 
infiltrating  into  the  groundwater  Ru-103,  1-131  and 
Te-132  were  found  almost  exclusively  in  the  fil- 
trate (  <  0.05  microns).  No  Cs-134,  137  was  de- 
tected in  this  fraction  indicating  complete  sorption 
on  the  aquifer  material  during  infiltration.  Only  a 
very  small  radioactivity  was  found  on  colloids  > 
0.05  microns  suggesting  that  most  was  retained  by 
the  heterogeneous  glaciofluvial  outwash  deposits 
(stones,  gravel,  sand,  clays).  (Author's  abstract) 
W 89-00990 


SORPTION  AND  DESORPTION  DYNAMICS 
OF  AROCLOR  1242  TO  NATURAL  SEDIMENT, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
P.  J.  Witkowski,  P.  R.  Jaffe,  and  A.  Ferrara. 
Journal  of  Contaminant  Hydrology,  Vol.  2,  No.  3, 
p  249-269,  July  1988.  9  fig,  3  tab,  50  ref. 

Descriptors:  'Polychorinated  biphenyls,  *Aro- 
clors,  'Sorption,  'Path  of  pollutants,  'Fate  of  pol- 
lutants, 'Sediments,  Model  studies.  Aquatic  soils, 
Kinetics,  Equilibrium,  Adsorption,  Organic  coum- 
pounds. 

Sediment  sorption  and  desorption  processes  are 
important  in  determining  the  movement  and  fate  of 
persistent  compounds  in  aquatic  systems.  Batch 
experiments  show  that  after  an  initial  one  week 
uptake  period,  continual  release  of  Aroclor  1242 
from  sediment  occurs  over  a  six-month  period. 
These  observations  suggest  that  a  two-stage  kinetic 
model,  rather  than  the  conventional  equilibrium 
model,  is  more  appropriate  for  representing  sedi- 
ment uptake  and  release  processes.  Additional 
batch  studies  were  used  to  measure  short-  and 
long-term  rate  coefficients  for  these  processes. 
Simulation  studies,  with  multiple  sediment  and 
contaminant  inputs,  indicate  that  over  a  16-day 
period  a  kinetic  model  better  matches  the  experi- 
mental data  than  do  three  other  equilibrium-based 
sorption/desorption  models,  further  long-term  sim- 
ulations demonstrate  that  the  kinetic  mode,  rather 
than  the  equilibrium  models,  more  adequately  ac- 
count for  the  persistence  of  organic  contaminants 
in  sediment.  (Author's  abstract) 
W89-00991 


STATISTICAL  CORRELATIONS  FOR  PRE- 
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Descriptors:  'Correlation  analysis,  'Groundwater 
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studies,  Model  studies,  Aquifers,  Adsorption. 

The  mobility  of  contaminants  in  an  aquifer  and  the 
risks  that  they  present  the  environment  depend  on 
the  extent  to  which  they  can  be  adsorbed  by  the 
aquifer  material.  The  purpose  of  this  study  was  to 
evaluate  whether  adsorption  of  nonpolar  organic 
contaminants  can  be  estimated  from  measurements 
of  the  aquifer  organic  carbon  (foe)  and  from  the 
known  octanol-water  partition  coefficients  (Kow) 
or  aqueous  solubilities  of  the  contaminants.  The 
adsorption  of  eight  nonpolar  organic  compounds 
(pyrene,  benzene,  toluene,  m-xylene,  o-xylene,  p- 
xylene,  trichloroethylene,  and  tetrachloroethylene) 
on  subsamples  of  three  aquifer  materials  was  stud- 
ied in  batch  equilibrium  experiments.  All  adsorp- 
tion isotherms  were  linear  over  a  range  of  dilute 
equilibrium  aqueous  concentrations.  The  relation- 


ship between  the  slopes  of  the  adsorption  isoth- 
erms (Kd)  of  the  eight  organic  compounds  and  the 
values  of  foe  of  the  subsamples  was  also  linear.  In 
addition,  linear  log-log  relationships  were  found 
between  the  slopes  of  the  Kd  versus  foe  relation- 
ships (Koc)  and  the  Kow  or  aqueous  solubilities  of 
13  nonpolar  organic  compounds,  eight  from  this 
study  and  five  from  our  previous  studies.  These 
log-log  relationships  appear  to  be  general  since 
they  also  adequately  describe  adsorption  data  in 
the  literature  for  20  additional  organic  compound/ 
soil  combinations.  Thus,  it  appears  that  adsorption 
of  nonpolar  organic  contaminants  by  aquifer  mate- 
rials can  be  correlated  with  either  the  octanol- 
water  partition  coefficients  or  with  the  aqueous 
solubilities  of  these  contaminants.  These  correla- 
tions can  be  used  in  estimating  the  extent  to  which 
adsorption  would  retard  the  movement  of  nonpo- 
lar organic  contaminants  through  aquifers.  (Au- 
thor's abstract) 
W 89-00992 


ESTIMATION  OF  THE  RISK  ASSOCIATED 
WITH  THE  ORGANIC  CONSTITUENTS  OF 
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Although  restrictions  on  the  landfilling  of  hazard- 
ous industrial  wastes  have  greatly  increased,  most 
municipal  wastes  are  still  disposed  of  in  soil  lined 
pits  that  can  readily  leak  contaminated  leachates  to 
the  subsurface  environment.  Since  municipal  waste 
landfills  are  numerous  and  contain  many  of  the 
same  compounds  as  found  in  industrial  wastes,  it  is 
essential  to  evaluate  the  risks  to  human  health  and 
the  environment  from  exposure  to  ground  water 
contaminated  with  municipal  waste  landfill  leach- 
ate.  This  study  was  undertaken  to  compile  chemi- 
cal constituent  and  concentration  data  and,  also,  to 
estimate  the  risk  that  would  be  associated  with 
exposure  to  the  organic  pollutants  found  in  leach- 
ate  from  industrial  and  municipal  waste  landfills. 
Toxic  and  cancer  causing  chemicals  were  found  in 
the  leachates  from  all  58  landfills  for  which  data 
were  available  irrespective  of  the  type  of  waste 
that  they  received.  Although  different  groups  of 
pollutants  are  found  in  the  different  landfills,  the 
concentrations  and  toxicity  are  such  that  the  leach- 
ate  from  some  municipal  waste  landfills  may  cause 
as  great  a  cancer  risk  as  those  from  industrial  waste 
landfills.  The  risk  calculations  based  on  suspect 
carcinogens  only  indicate  that  the  estimated  carci- 
nogenic potency  for  the  leachate  from  some  mu- 
nicipal landfills  may  be  similar  to  the  carcinogenic 
potency  for  the  leachate  from  the  Love  Canal 
landfill.  (Author's  abstract) 
W89-00995 


DESIGN  CRITERIA  FOR  IN-SITU  AND  ON- 
SITE  RENOVATION  OF  AN  INDUSTRIAL 
SLUDGE  LAGOON, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Chemical  and  Biochemical  Engineering. 
D.  S.  Kosson,  and  R.  C.  Ahlert. 
Hazardous  Waste  and  Hazardous  Materials 
HWHME2,  Vol.  5,  No.  1,  p  31-52,  Winter  1988.  14 
fig,  5  tab,  9  ref.  EPA  Grant  CA-807805. 

Descriptors:  'Hazardous  materials,  'Waste  dispos- 
al, 'Cleanup  operations,  'Sludge  disposal,  'Sludge 
lagoons,  'Remedies,  Case  histories.  Design  crite- 
ria, Secondary  wastewater  treatment,  Biological 
wastewater  treatment.  Aerobic  treatment. 

The  case  history  of  design  and  implementation  of  a 
remediation  strategy  for  a  hazardous  waste  dispos- 
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al  site  is  described.  Over  several  decades,  sludges 
from  chemical  manufacturing  were  disposed  of  in 
an  unlined  surface  impoundment.  The  4.1  acre  site 
contains  approximately  23,000  cu  m  of  sludge. 
Laboratory  experiments  were  conducted  to  evalu- 
ate forced  extraction  of  the  sludges,  aerobic  mixed 
microbial  (secondary)  treatment  and  soil-based  mi- 
crobial treatment  of  leachate  and  sludge  extracts. 
Exhaustive  extraction  of  TOC  from  the  sludges, 
with  dilute  aqueous  sodium  hydroxide,  was  possi- 
ble. Treatment  of  leachate  and  sludge  extracts  with 
a  soil-based  microbial  treatment  process  achieved 
TOC  reductions  in  excess  of  95%.  A  pilot  plant  to 
demonstrate  these  processes  for  clean-up  of  the 
lagoon  was  designed,  constructed  and  operated  for 
140  days.  In-situ  sludge  extraction  followed  by  on- 
site  soil-based  microbial  treatment  was  employed. 
Results  confirmed  laboratory  findings.  Design  cri- 
teria for  the  full-scale  renovation  of  the  lagoon 
have  been  developed.  Preliminary  design  estimates 
indicate  that  complete  lagoon  renovation  will  re- 
quire about  five  years  of  process  operation  at  a 
total  cost  of  approximately  $3,000,000.  (Author's 
abstract) 
W89-00996 


TERRESTRIAL  BIOACCUMULATION  POTEN- 
TIAL OF  PHENOLIC  COMPOUNDS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
R.  C.  Loehr,  and  R.  Krishnamoorthy. 
Hazardous     Waste     and      Hazardous     Materials 
HWHME2,  Vol.  5,  No.  2,  p  109-119,  Spring  1988. 
1  fig,  6  tab,  22  ref.  EPA  Grant  CR-812819. 

Descriptors:  *Bioaccumulation,  *  Biological  magni- 
fication, "Water  pollution  effects,  *Fish  popula- 
tions, *Phenols,  Chemical  properties,  Aquatic  ani- 
mals, Fish  toxins,  Population  exposure,  Partition 
coefficients,  Comparison  studies,  Hydrocarbons, 
Tissue  analysis,  Chlorinated  hydrocarbons,  Path  of 
pollutants. 

An  assessment  of  terrestrial  bioaccumulation  was 
made  for  phenol  and  chlorophenols  using  literature 
information.  Most  of  the  available  data  for  the 
chemicals  related  to  their  aquatic  bioaccumulation 
potential  and  both  terrestrial  and  aquatic  data  were 
used  for  the  assessment.  Of  the  phenolic  com- 
pounds evaluated,  quantitative  fish  bioconcentra- 
tion  data  (BCF)  were  available  only  for  13.  The 
evaluation  indicated  that:  (a)  the  BCF  value  for  a 
specific  chemical  depended  on  the  type  of  fish 
being  evaluated,  varying  by  about  three  orders  of 
magnitude  for  some  chemicals,  and  (b)  for  most 
fish  types,  the  BCF  values  were  correlated  posi- 
tively to  the  octanol  water  partition  coefficient 
(Kow)  and  were  negatively  correlated  with  aque- 
ous solubility.  Based  on  interpretation  of  the  avail- 
able information,  subjective  judgments  of  the 
bioaccumulation  potential  of  the  designated  chemi- 
cals were  made.  Eleven  of  these  chemicals  may 
bioaccumulate  in  terrestrial  or  aquatic  organisms. 
These  were  judged  to  be:  2-chlorphenol,  4-chloro- 
phenol,  2,4,5-trichlorphenol,  2,4,6-trichlorophenol, 
2,3,4,6-tetrachlorphenol,  pentachlorophenol,  p-ni- 
trophenol,  4,6-dinitro-o-cresol,  p-chloro-m-cresol, 
and  2,4-demethylphenol.  The  logic  for  these  judg- 
ments is  presented.  Such  subjective  judgments  do 
not  take  the  place  of  actual  data  but  they  can 
provide  a  guide  to  identify  which  chemicals  may 
bioaccumulated.  (Author's  abstract) 
W89-00998 


LEACHING  OF  INORGANIC  HAZARDOUS 
CONSTITUENTS  FROM  STABILIZED/SO- 
LIDIFIED HAZARDOUS  WASTES, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 


EROSION     AND     SEDIMENT     YIELD     RE- 
SEARCH: SOME  RECENT  PERSPECTIVES 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-01015 


£™UNDWATER    FLOVV    AND    TRANSPORT 
MODELING, 


Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01025 


TRANSPORT  OF  SOLUTES  IN  SOILS  AND 
AQUIFERS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
W.  H.  Van  der  Molen.  and  H.  C.  Van  Ommen. 
Journal  of  Hydrology  JHYDA7,  Vol.  100,  No    1/ 
3,  p  433-451,  July  30,  1988.  5  fig,  75  ref. 

Descriptors:  *Path  of  pollutants,  "Solute  transport, 
"Literature  reviews,  "Groundwater  pollution, 
"Soil  contamination.  Aquifers,  Groundwater 
movement,  Spatial  variation,  Diffusion,  Dispersion, 
Displacement,  Density  currents.  Model  studies, 
Mathematical  models,  Saline  water  intrusion. 

Mechanisms  involved  in  solute  transport  in  soils 
and  aquifers  are  displacement,  diffusion,  dispersion, 
density  currents,  and  spatial  variability.  Methods 
for  describing  transport  processes  by  these  mecha- 
nisms are  also  discussed.  (1)  Displacement  of  one 
type  of  soil  moisture  or  groundwater  with  another 
(natural  with  polluted)  can  be  studied  by  sampling, 
simple  transport  models,  velocity  vector  integra- 
tion, two-dimensional  flow  patterns  for  movement, 
and  tracer  studies.  (2)  Diffusion  of  solutes  (e.g., 
salt)  can  be  modeled  by  numerical  procedures, 
such  as  the  random  walk  method,  and  methods 
used  to  describe  heat  flow.  (3)  Dispersion  is  mod- 
eled with  the  Zuur-Verhoeven  method,  but  the 
deeper  layers  shows  a  complicated  behavior.  The 
theory  of  chromatography  provides  an  adequate 
model  for  this  process.  (4)  Spatial  variability  is 
great  even  in  soils  and  aquifers  that  appear  homo- 
geneous. Flow  through  cracks  is  found  in  salty 
lands,  heavy  soils,  and  under  irrigation  and  pond- 
ing. This  necessitates  revision  of  the  dispersion 
theory.  Bypass  flow  concentrates  solutes  at  the 
phreatic  level,  where  degradation  is  inhibited.  (5) 
Density  currents  may  impede  or  promote  ground- 
water flow.  Mixing  is  not  extensive  in  coastal  areas 
where  fresh  water  overlies  saline  groundwater. 
However,  sea  water  above  fresh  water  rapidly  mix 
in  thick  aquifers  of  high  permeability  under  con- 
fined or  semiconfined  conditions  with  little  vertical 
resistance.  (Cassar-PTT) 
W89-01027 


CONTAMINANT  HYDROGEOLOGY  DOL- 
LARS AND  SENSE, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
F.  W.  Schwartz. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 
3,  p  453-470,  July  30,  1988.  3  fig,  67  ref. 

Descriptors:  "Hydrology,  "Geohydrology,  "Path 
of  pollutants,  "Groundwater  pollution,  "Literature 
reviews,  "Waste  disposal,  Radioactive  waste  dis- 
posal, "Landfills,  Plumes,  Solute  transport,  Geo- 
logic fractures,  Love  Canal,  New  York,  Regula- 
tions, Boreholes. 

Regulations  designed  to  clean  up  hazardous  waste 
sites  and  prevent  future  problems  have  stimulated 
the  science  and  technology  dealing  with  contami- 
nation of  groundwater.  The  Love  Canal  problem 
received  much  publicity.  Additional  impetus  has 
been  provided  by  searches  for  nuclear  waste  de- 
positories. Specific  achievements  in  the  practical 
aspects  of  groundwater  contamination  include 
methods  for  plume  definition  (improved  sampling 
techniques  and  soil  gas  analysis);  techniques  for  site 
remediation  (pumping  for  removal  of  light,  nona- 
queous contaminants,  in-situ  volatilization,  and  en- 
hanced bioreclamation);  and  measurements  in  deep 
boreholes  drilled  in  low-permeability  rocks.  Theo- 
retical developments  are  concerned  with  better 
understanding  of  old  transport  processes  (disper- 
sion) and  new  transport  processes  (diffusion  into 
the  matrix),  verifying  these  theoretical  ideas  in 
field  tests,  and  dealing  with  fractured  rocks.  Nega- 
tive aspects  of  groundwater  studies  are  difficulties 
in  translating  theory  into  practice,  difficulties  in 
technology  transfer,  and  aimlessness  of  theoretical 
work.  Future  trends  point  toward  a  shift  from 
computer-based  theoretical  work  to  field-based  ex- 
perimental work,  a  more  systematic  look  at  phe- 
nomena previously  investigated,  increased  produc- 
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tivity    through    technological    developments,    and 
limitation     of    creativity     by     concentrating     on 
projects     most     appealing     to     funding     groups. 
(Cassar-PTT) 
W89-01028 


USE       OF       FACTORIAL       EXPERIMENTAL 

DESIGN  TO  EVALUATE  HOW  BIOTIC  AND 

ABIOTIC  FACTORS  INFLUENCE  CADMIUM 

ACCUMULATION    IN    THE    UNICELLULAR 

ALGA  DUNALIELLA  BIOCULATA, 

Paris-7  Univ.  (France).   Lab.  de  Cytophysiologie 

Vegetale  et  Toxicologic  Cellulaire. 

E.  Heuillet,  A.  Bermond,  N.  Jeanne,  S.  Puiseux- 

Dao,  and  C.  Ducauze. 

Marine  Ecology  Progress  Series  MESEDT,  Vol 

44,  No.  1,  p  69-75,  April  21,  1988.  1  fig,  6  tab,  39 

ref. 

Descriptors:  "Cadmium,  "Heavy  metals,  "Bioaccu- 
mulation, "Path  of  pollutants,  "Toxicity,  "Marine 
algae,  Accumulation,  Water  pollution  effects, 
Algae,  Cultunng  techniques.  Culture  media, 
Growth,  Calcium. 

The  influence  of  biotic  and  abiotic  variables  on  the 
bioaccumulation  of  cadmium  was  evaluated  using 
Dunaliella  bioculata,  a  marine  unicellular  alga,  as  a 
model.  Factorial  experimental  design  and  response- 
surface  methodology  were  used  to  follow  the  vari- 
ation of  cadmium  uptake  caused  by  variations  of 
the  following  variables:  (1)  cadmium  concentration 
in  the  medium,  (2)  calcium  concentration  of  cul- 
ture medium,  (3)  duration  of  exposure  during  the 
period  of  light,  (4)  period  of  darkness,  (5)  the 
exponential  phase,  and  (6)  the  stationary  phase  of 
the  growth.  This  methodology  proved  to  be  very 
efficient,  since  only  8  experiments  were  necessary 
to  follow  the  cadmium  uptake  for  each  condition. 
It  is  concluded  that  cadmium  uptake  increases  with 
cadmium  concentration  in  the  medium  and  with 
exposure  time,  but  that  their  effects  are  not  simply 
additive.  Cadmium  uptake  depends  heavily  on  the 
calcium  concentration  in  the  medium.  Different 
hypotheses  for  the  cadmium  absorption  mechanism 
and  for  the  physiological  explanation  of  the  Cd-Ca 
antagonism  are  discussed.  (Author's  abstract) 
W89-01043 


ORGANOCHLORINES  AND  EGGSHELL 
THINNING  IN  NORTHERN  GANNETS  (SULA 
BASSANUS)  FROM  EASTERN  CANADA,  1968- 
1984, 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01054 


ALUMINUM  SPECIATION  IN  SURFACE 
WATERS  FROM  A  WELSH  UPLAND  AREA, 

University   Coll.    of  Swansea   (Wales).    Dept.    of 
Chemical  Engineering. 
X.  Goenaga,  and  D.  J.  A.  Williams. 
Environmental  Pollution  ENPOEK,  Vol.  52,  No 
2.  p  131-149,  1988.  5  fig,  3  tab,  29  ref. 

Descriptors:  "Acid  rain  effects,  "Water  pollution 
sources,  "Aluminum,  "Wales,  "Chemical  specia- 
tion,  Surface  waters,  Catchment  areas,  Suspended 
solids,  Hydrogen  ion  concentration,  Acidic  water, 
Metals,  Reservoirs,  Chemical  analysis.  Conductivi- 
ty, Thermodynamics,  Pollutants,  Fluorides,  Solu- 
bility, Water  quality,  Filtration. 

The  complete  aluminum  speciation  of  surface 
waters  from  an  acidified  catchment,  during  dry 
weather  and  during  storm  episodes,  was  obtained. 
For  the  first  time,  estimates  of  adsorbed  aluminum 
are  reported  together  with  other  aluminium  spe- 
cies. Adsorbed  aluminum  was  calculated  from  the 
difference  between  monomeric  aluminium  content 
before  and  after  separation  of  suspended  solids  by 
filtration  (0.015  micro  m  pore  diameter).  This  frac- 
tion was  very  significant  for  samples  with  high 
suspended  solids  content  collected  during  storm 
episodes.  Plots  of  pAl(3  +  )  versus  pH  for  samples 
collected  during  dry  weather  are  approximated  by 
a  straight  line,  close  to  the  solubility  line  of  syn- 
thetic  gibbsite,   and   have  a   slope  of  2.5.   which 
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suggests  that  these  samples  were  saturated  with 
respect  to  gibbsite.  The  cloud  of  pAl(3  +  )  versus 
pH  points  for  samples  from  storm  episodes  has  a 
near  zero  slope,  and  shows  a  significant  degree  of 
undersaturation  with  respect  to  synthetic  gibbsite. 
Various  mechanisms  of  aluminum  mobilization  are 
discussed.  (Author's  abstract) 
W89-01055 


VARIATIONS  IN  POLYCHLORINATED  BI- 
PHENYL  CONGENER  COMPOSITION  IN 
EGGS  OF  MEDITERRANEAN  WATER  BIRDS 
IN  RELATION  TO  THEIR  POSITION  IN  THE 
FOOD  CHAIN, 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
S.  Focardi,  C.  Leonzio.  and  C.  Fossi. 
Environmental  Pollution  ENPOEK,  Vol.  52,  No. 
4,  p  243-255,  1988.  5  fig,  6  tab,  24  ref. 

Descriptors:  *Path  of  pollutants,  *Polychlorinated 
biphenyls,  'Eggs,  *Water  birds,  *Food  chains, 
Ecology,  Mediterranean,  Standard  deviation,  Italy, 
Pollutants,  Environmental  effects,  Water  pollution 
sources,  Toxicity,  Chlorinated  hydrocarbons. 

The  concentrations  of  the  principal  PCB  con- 
geners were  determined  in  eggs  of  eight  species  of 
water  birds  collected  in  two  areas  of  the  Mediter- 
ranean region.  The  results  for  total  PCB  levels 
indicate  statistically  significant  differences  between 
the  species;  in  the  Po  delta  the  higher  values  are 
for  those  species  which  feed  mainly  on  fish.  Differ- 
ences exist  between  the  congeners  and  their  per- 
centages when  compared  with  the  total  residue. 
Tetrachlorobiphenyls  constitute  a  larger  propor- 
tion of  the  total  PCB  in  Avocet  and  Black-winged 
Stilt,  two  species  whose  diet  consists  mainly  of 
invertebrates.  The  main  component  in  all  the  spe- 
cies is  22'44'55'  and  its  presence  varies  between 
11.4%  in  Avocet  and  21.2%  in  Audouin's  Gull.  It 
is  suggested  that  there  is  a  link  between  the  uptake 
of  PCBs  and  the  position  of  the  species  in  the  food 
chain.  (Author's  abstract) 
W89-01056 


EFFECTS  OF  A  SIMULATED  ACID  PRECIPI- 
TATION ON  LEAF  LITTER  QUALITY  AND 
THE  GROWTH  OF  A  DETRITIVORE  IN  A 
BUFFERED  LOTIC  SYSTEM, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01058 


UTILITY  OF  LABORATORY  STREAMS  FOR 
ECOSYSTEM  TOXICITY  STUDIES, 

Oregon  State  Univ.,  Corvallis.  Oak  Creek  Lab.  of 

Biology. 

M.  J.  Wevers,  W.  J.  Liss,  and  C.  E.  Warren. 

Environmental  Management  EMNGDC,  Vol.  12, 

No.  l,p  19-27,  1988.  2  fig,  36  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  "Streams,  'Toxicity,  'Laboratories,  *Fate 
of  pollutants,  Ecosystems,  Model  studies. 

Laboratory  stream  microcosms  have  been  used  to 
study  transport,  fate,  and  effects  of  toxic  sub- 
stances in  stream  ecosystems.  Several  general  con- 
cerns exist  in  utilizing  laboratory  streams  in  this 
way.  Some  of  the  most  important  and  difficult  of 
these  problems  arc  summarized.  Approaches  nec- 
essary for  making  laboratory  stream  ecosystem 
studies  more  useful  in  solving  problems  of  toxic 
substance  behavior  in  natural  ecosystems  is  provid- 
ed. Well  designed  laboratory  streams  and  other 
microcosms  are  complex  dynamic  systems  that  can 
contribute  to  understanding  of  the  behavior  of 
toxic  substances  It  is  suggested  that  laboratory 
stream  research  must  become  one  of  the  many 
approaches  to  environmental  toxicology  in  refer- 
ence to  watersheds  and  stream  systems.  (Author's 
abstract) 
W89-01059 


ACCUMULATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  ACID  SENSI- 
TIVE LAKES, 

Indiana  Univ.  at  Bloomington.  School  of  Public 
and  Environmental  Affairs. 


E.  T.  Furlong,  L.  R.  Cessar.  and  R.  A.  Hites. 
Geochimica   et    Cosmochimica   Acta   GCACAK, 
Vol.  51.  No.   11,  p  2965-2975,  November  1987.  4 
fig,  23  tab,  39  ref. 

Descriptors:  'Hydrocarbons.  'Lakes,  'Water  pol- 
lution sources,  'Pollution  load,  'Sediments, 
'Sulfur,  'Metals,  'Acid  rain,  Adirondacks,  Pre- 
cipitation, Hydrogen  ion  concentration,  Chemical 
analysis,  Watersheds,  Acidic  water.  Lead,  Lake 
sediments. 

Polycyclic  aromatic  hydrocarbon  concentrations 
and  fluxes  were  measured  in  Pb  dated  sediment 
cores  taken  from  nine  lakes  in  four  regions  identi- 
fied as  susceptible  to  acidification.  Calculated  PAH 
accumulations  were  compared  with  historic  S 
emissions,  accumulation  of  sedimentary  S,  and  an- 
thropogenic metal  accumulations  to  determine  if 
PAH  could  be  used  as  an  indicator  of  combustion- 
derived  sulfate  deposition.  Comparisons  between 
regions  indicated  that  the  Adirondacks  have  a  sig- 
nificantly higher  burden  of  PAH  than  do  northern 
New  England,  the  northern  Great  Lakes  States, 
and  northern  Florida.  This  difference  likely  results 
from  significant  upwind  PAH  sources  to  the  Adi- 
rondack lakes.  Detailed  investigation  of  the  largest 
lake  in  the  study  set,  Big  Moose  Lake,  indicates 
that  PAH  may  serve  as  conservative,  combustion 
indicators  in  large  lakes.  In  this  lake,  PAH  fluxes 
and  concentrations  were  significantly  correlated 
with  historical  S  emission  rates.  These  data  suggest 
that  PAH  measured  in  sediment  cores  from  large 
lakes  can  serve  as  indicators  of  past  combustion 
product  deposition.  (Author's  abstract) 
W89-01074 


VARIABILITY  OF  DISSOLVED  TRACE 
METALS  IN  THE  MISSISSIPPI  RIVER, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth,  Atmospheric  and  Planetary  Sciences. 

A.  M.  Shiller,  and  E.  A.  Boyle. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  51,  No.  12,  p  3273-3277,  December  1987.  2 

fig,  2  tab,  1 1  ref. 

Descriptors:  'Water  pollution  sources,  'Trace 
metals,  'Mississippi  River,  Chemical  analysis, 
Metals,  Copper,  Nickel.  Cadmium,  Iron,  Zinc, 
Sampling,  Chromium,  Molybdenum,  Data  acquisi- 
tion, Geochemistry,  Time  series  analysis,  Vanadi- 
um, Water  analysis. 

The  concentration  of  eight  dissolved  trace  metals 
were  measured  in  the  lower  Mississippi  River 
seven  times  at  various  flow  stages  during  a  two- 
year  interval.  Using  trace  metal  sampling  and  anal- 
ysis techniques  demonstrated  to  be  reliable,  these 
metals  are  shown  to  occur  at  levels  lower  than 
frequently  reported.  There  systematic  relations  be- 
tween the  metals  and  discharge  which  can  serve  as 
predictors  of  metal  variability.  Anthropogenic  con- 
tributions cannot  be  assessed  accurately  from  these 
data  but  do  not  appear  to  cause  the  concentrations 
of  most  of  these  metals  to  be  significantly  higher 
than  observed  in  less  disturbed  systems,  with  the 
possible  exception  of  Ni  and  Cd.  (Author's  ab- 
stract) 
W89-01075 


COPPER  BINDING  BY  DISSOLVED  ORGANIC 
MATTER:  I.  SUWANNEE  RIVER  FULVIC 
ACID  EQUILIBRIA, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
S.  E.  Cabaniss,  and  M.  S.  Shuman. 
Geochimica   et   Cosmochimica   Acta   GCACAK. 
Vol.  52,  No    1,  p  185-193,  January  1988.  8  fig,  3 
tab,  34  ref. 

Descriptors:  'Copper,  'Suwannee  River,  'Fulvic 
acids,  'Water  chemistry,  'Toxicity,  'Organic 
carbon,  Rivers,  Chemical  analysis,  Model  studies, 
Hydrogen  ion  concentration,  Regression  analysis, 
Dissolved  solids. 

A  cupric  ion-selective  electrode  measured  free  Cu 
in  solutions  of  Suwannee  River  fulvic  acid  (FA)  in 
a  series  of  30  titrations  carried  out  both  at  variable 
and  at  constant,  5.14,  7.00,  8.44,  pH.  Total  Cu 
varied  0.1-100  micro  M,  dissolved  organic  carbon 


1-10  mg  C/  liter,  Ca  and  Mg  0-10  mM,  and  ionic 
strength  0.005-0.1.  Copper  complexation  by  FA  is 
first  order  in  dissolved  organic  carbon  for  1-10  mg 
C/liter,  and  variable  order  in  pH.  Increasing 
Ca++  or  Mg++  from  0  to  10  mM  slightly 
increases  Cu(++)  activity,  while  increasing  ionic 
strength  from  0.005  to  0.1  significantly  increases 
Cu(++)  activity.  An  empirical  N-site  model  was 
calibrated  using  a  pooled  set  of  six  titrations  with 
varying  pH  and  dissolved  organic  carbon.  Five 
binding  components  of  varying  proton  dependence 
predict  Cu  binding  by  FA  over  a  range  of  pH, 
dissolved  organic  carbon  and  total  Cu  in  two  veri- 
fication tests  of  the  model  parameters.  Parameters 
in  this  and  other  models  tested  are  only  empirical 
constructs.  (See  also  W89-01078  )  (Author's  ab- 
stract) 
W89-01077 


COPPER  BINDING  BY  DISSOLVED  ORGANIC 
MATTER:  II.  VARIATION  IN  TYPE  AND 
SOURCE  OF  ORGANIC  MATTER, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
S.  E.  Cabaniss,  and  M.  S.  Shuman. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  52,  No.  1,  p  195-200,  January  1988.  5  fig,  4 
tab,  21  ref. 

Descriptors:  'Water  chemistry,  'Toxicity, 
'Copper,  'Dissolved  solids,  'Organic  carbon, 
'Fulvic  acids,  'Suwannee  River,  Calibrations, 
Rivers,  Model  studies,  Hydrogen  ion  concentra- 
tion, White  Oak  River. 

Copper  binding  properties  of  several  fulvic  acid 
(FA)  and  whole  water  samples  were  compared  by 
means  of  an  empirical  model  that  was  calibrated 
using  Suwannee  River  FA.  Within  the  calibration 
limits  of  the  model  (pH  5.0-8.5,  total  Cu  concentra- 
tion 0.1-100  micro  M,  ionic  strength  0.1,  and  dis- 
solved organic  carbon,  DOC,  1-10  mg  C/l),  pCu  in 
solutions  of  a  variety  of  FA  samples  are  predicted 
with  less  than  0.2  pCu  units  root  mean  square 
error.  Within  the  calibration  limits,  many  whole 
water  sample  pCu's  are  predicted  with  less  than  0.3 
pCu  units  root  mean  square  error  if  only  one-half 
of  the  dissolved  organic  carbon  is  assumed  to  bind 
Cu.  Agreement  between  prediction  and  experiment 
at  lower  ionic  strength  is  not  as  good.  Variations  in 
Cu  binding  among  different  sources  of  dissolved 
organic  matter  appear  to  be  much  smaller  than 
those  due  to  chemical  factors  such  as  pH  and  ionic 
strength.  (See  also  W89-01077)  (Author's  abstract) 
W89-01078 


REACTIVITY  OF  THE  CARBONATE  RADICAL 
WITH  ANILINE  DERIVATIVES, 

Environmental  Protection  Agency,  Athens,  GA. 

Southeast  Environmental  Research  Lab. 

R.  A.  Larson,  and  R.  G.  Zepp 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  7,  No.  4,  p  265-274,  April  1988.  4 

fig,  5  tab,  30  ref. 

Descriptors:  'Dyes,  'Path  of  pollutants,  'Fate  of 
pollutants,  'Carbonates,  'Kinetics,  'Carcinogens, 
'Anilines,  'Toxicity,  Aquatic  environment,  Dis- 
solved solids,  Radioactive  half-life.  Aromatic  com- 
pounds. Phenols,  Sulfides. 

Carbonate  radicals  generated  by  the  photolysis  of 
H202  at  313  nm  in  aqueous  sodium  bicarbonate, 
pH  8.3,  or  carbonate,  pH  11.6,  solution  reacted 
with  substituted  aromatic  amine  derivatives.  Par- 
ticularly fast  reactions  were  observed  with  anilines 
bearing  electron-donating  substituents,  either  on 
the  ring  or  at  the  nitrogen  atom.  The  results  sug- 
gest that  carbonate  radicals  may  play  a  significant 
role  in  the  removal  of  some  aromatic  amines  from 
the  aquatic  environment,  particularly  in  carbonate- 
rich  waters.  (Author's  abstract) 
W89-01088 


NITRILOTRIACETIC  ACID  (NTA)  ENVIRON- 
MENTAL MONITORING  PROGRAM  IN  INDI- 
ANA: 1979  TO  1983, 

Procter  and  Gamble  Co.,  Cincinnati.  OH.  Environ- 
mental Safety  Dept. 
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W89-01089 


AEROBIC  BIODEGRADATION  OF  NATURAL 
AND  XENOBIOTIC  ORGANIC  COMPOUNDS 
BY  SUBSURFACE  MICROBIAL  COMMUNI- 
TIES, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
C.  M.  Swindoll,  C.  M.  Aelion,  D.  C.  Dobbins,  O. 
Jiang,  and  S.  C.  Long. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  4,  p  291-299,  April  1988  1 
fig,  3  tab,  33  ref. 

Descriptors:  'Aerobic  conditions,  'Biodegrada- 
tion,  'Organic  compounds,  *Fate  of  pollutants, 
•Groundwater,  'Kinetics,  *Xenobiotics,  Ground- 
water pollution,  Microbial  degradation,  Aquifers, 
Pollutants,  Mineralization,  Soil  environment. 

Studies  were  conducted  to  characterize  the  diver- 
sity of  degradative  abilities  of  microbial  communi- 
ties from  pristine  aquifer  solids  samples.  Biodegra- 
dation  was  measured  in  aquifer  solids  slurries  as 
both  the  conversion  of  radiolabeled  substrate  to  14 
C02  and  the  incorporation  of  label  into  cell  bio- 
mass.  Under  aerobic  conditions,  the  microbial 
community  metabolized  the  following  naturally 
occurring  compounds:  acetic  acid,  amino  acids, 
cellulose,  cinnamic  acid,  glucosamine  and  glucose. 
Several  kinetic  parameters  were  calculated  from 
the  uptake  and  mineralization  data.  For  some  com- 
pounds, respiratory  enzymes  became  saturated, 
whereas  incorporation  into  biomass  was  first- 
order.  The  results  show  that  uptake  into  cell  bio- 
mass reporesents  a  large  fraction  of  total  metabo- 
lism for  many  of  the  xenobiotic  compounds.  14  C- 
most-probable-number  (MPN)  of  substrate  de- 
graders  was  calculated.  MPNs  for  naturally  occur- 
ring compounds  ranged  from  100  to  1,000,000/ 
gram  of  soil.  There  were  generally  fewer  than  10 
xenobiotic  degraders/gram  of  soil.  The  biodegra- 
dative  activity  of  the  subsurface  community  ap- 
pears to  differ  in  both  rate  and  product  distribution 
from  the  activities  of  aquatic  or  surface-soil  com- 
munities. (Author's  abstract) 
W89-01090 


ORGANOCHLORINE  AND  MERCURY  RESI- 
DUES IN  WILD  MINK  AND  OTTER-  COM- 
PARISON WITH  FISH, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Gloversville.  Hale  Creek  Field  Station. 
R  E.  Foley,  S.  J.  Jackling,  R.  J.  Sloan,  and  M.  K. 
Brown. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  5,  p  363-374.  May  1988  1 
fig,  10  tab,  23  ref. 

Descriptors:  'Mercury,  'Mink,  'Chlorinated  hy- 
drocarbons, 'Path  of  pollutants,  'Bioaccumulation 
Otter,  'Polychlorinated  biphenyls,  'DDE,  Chem- 
ical analysis,  Rivers,  Heavy  metals,  New  York 
Tissue  analysis,  Body  burden. 

Organochloride  and  mercury  levels  in  wild  mink 
and  otter  from  eight  areas  of  New  York  State  were 
measured  in  adipose  and  liver  tissues.  Polychlori- 
nated biphenyl  (PCB)  compounds,  were  detected 
in  all  animals.  Significantly  greater  concentrations 
ot  organochlonnes  in  both  species  were  associated 
with  habitat  known  to  be  contaminated  with  PCB 
Wet-weight  PCB  concentrations  in  adipose  tissue 
ol  mink  and  otter  from  the  more  contaminated 
areas  ranged  as  high  as  67  and  114  microg/g. 
Mercury  concentrations  in  liver  tissue  were  similar 
in  both  species.  Comparisons  of  the  mink  and  otter 
body  burdens  with  data  from  fish  from  New 
York  s  statewide  Toxic  Substance  Monitoring  Pro- 
gram were  made.  To  test  the  hypothesis  that  or- 
ganochlonne  contaminant  concentrations  in  mink 
and  otter  are  related  to  environmental  levels,  col- 
lection locations  of  fish  were  paired  with  those  of 
mink  or  otter  on  the  basis  of  the  size  of  the  home 
range  of  the  respective  mammal.  Correlations  be- 
tween fish  and  both  mammalian  species  were  sig- 
nificant for  PCB  and  p,p-DDE  when  fish  and 
mustelid  collection  stations  were  between  10  and 
km  apart.  Correlations  for  mercury  in  fish  and 
mustehds  were  significant  only  on  the  basis  of 
major  watershed.  (Author's  abstract) 


W89-01093 


SORPTION  OF  CATIONIC  OLIGOMERS  ON 
SEDIMENTS, 

SRI    International,    Menlo    Park,    CA.    Physical 

Chemistry  Dept. 

R.  T.  Podoll,  and  K.  C.  Irwin. 

Environmental  Toxicology  ETOCDK,  Vol.  7  No 

6,  p  405-415,  June  1988.  11  fig,  4  tab,  9  ref.  EPA 

Contract  68-02-3968. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Sorption,  'Cations,  'Adsorption,  'Sedi- 
ments. 'Oligomers,  Isotherms,  Nitrogen,  Thermo- 
dynamics, Cation  exchange.  Chemical  analysis. 

The  adsorption  and  desorption  of  oligomers  of 
cationic  poly(ethylenimine)  (PEI)  and  poly  (N,N- 
dimethylaminoethyl  methacrylate)  (PDAM), 
which  may  be  very  toxic  to  aquatic  organisms] 
were  measured  on  several  sediments  as  part  of  a 
project  to  assess  the  effects  and  fate  of  water- 
soluble  oligomers.  The  adsorption  isotherms  have  a 
Langmuir  shape,  with  high  initial  slopes  for  PEI 
and  adsorption  capacities  of  up  to  13%  oligomer 
adsorbed  by  weight  for  PDAM.  Sorption  capacity 
correlates  with  the  cation  exchange  capacity  for 
both  oligomers.  Sorption  capacity  increases  with 
PEI  molecular  weight  but  is  independent  of 
PDAM  molecular  weight.  Adsorption/desorption 
reversibility  is  <  15%  at  all  surface  coverages  for 
PDAM  and  for  PEI  at  low  surface  coverage,  but 
increases  up  to  50%  for  PEI  at  high  surface  cover- 
age. These  data  indicate  that  PDAM  adsorbs  with 
all  protonated  nitrogens  directly  attached  to  cation 
exchange  sites  at  all  surface  coverages.  In  contrast, 
PEI  appears  to  adsorb  with  a  significant  mass  of 
adsorbed  material  in  loops  and  tails  indirectly  at- 
tached to  the  surface  Adsorption  of  PDAM  ap- 
pears to  increase  dramatically  if  the  sediment  pH  is 
basic  enough  to  allow  bilayer  adsorption  in  the 
interlamellar  region  of  the  sediment.  Preadsorption 
of  PDAM  on  a  sediment  significantly  increased  the 
adsorption  of  naphthalene  from  water,  suggesting 
that  the  lipophilicity  of  sediments  or  soils  can  be 
substantially  increased  by  oligomer  adsorption. 
(Author's  abstract) 
W89-01094 


RADIONUCLIDES  IN  DRINKING  WATER, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
J.  D.  Lowry,  and  S.  B.  Lowry. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  7,  p  50-64,  July  1988    11 
tab,  93  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
treatment,  'Radioisotopes.  'Drinking  water, 
'Groundwater  pollution,  Water  pollution  effects! 
Radon,  Radium  radioisotopes,  Uranium,  Thorium 
radioisotopes.  Radioactive  wastes,  Regulations, 
Aeration,  Membrane  processes,  Ion  exchange,  Re- 
verse osmosis,  Dialysis,  Adsorption,  Activated 
carbon.  Well  water,  United  States. 

Drinking  water  may  contain  radionuclides  from 
natural  and  man-made  sources.  The  natural  radion- 
uclides of  most  interest  are  radon,  radium,  and 
uranium.  Rn-222  is  found  in  groundwater,  usually 
from  low  yield,  granitic  bedrock  wells.  The  high- 
est concentrations  are  often  found  in  small  public 
supplies  or  private  wells  (from  <10  pCi/liter  in 
surface  water  to  1,000.000  pCi/liter  in  a  private 
supply).  Public  groundwater  supplies  with  elevat- 
ed Rn-222  levels  were  found  primarily  in  Virginia. 
North  and  South  Carolina,  New  England,  and  at 
scattered  locations  in  the  Midwest  and  West.  Over- 
all population-weighted-average  values  were  200 
to  600  pCi/liter  It  is  believed  that  high  levels  of 
Rn-222  are  spread  over  a  much  larger  geographi- 
cal area.  However,  the  data  base  for  the  country  as 
a  whole  is  extremely  poor.  Most  groundwater  sup- 
plies would  not  be  in  compliance  with  a  maximum 
contamination  level  (MCL)  of  160  pCi/liter. 
Radium,  also  found  in  groundwater,  is  primarily  in 
four  aquifer  regions:  Coastal  Plain,  Piedmont, 
North  Central,  and  Colorado  Plateau.  The  popula- 
tion-weighted average  in  public  water  supplies  is 
estimated  to  be  0.3  to  1.0  pCi/liter.  Little  is  known 
about  radium  levels  in  private  wells,  where  con- 
centrations  as   high   as   200   pCi/liter   have   been 


reported.  Uranium  is  found  in  both  surface  water 
and  groundwater,  primarily  in  the  West.  Average 
uranium  concentrations  in  public  supplies  are  esti- 
mated in  surface  and  groundwater  at  1.0  and  3.0 
pCi/liter,  respectively.  An  estimated  1.5  million 
persons  are  served  by  drinking  water  supplies  with 
uranium  levels  greater  than  the  5  pCi/liter  MCL. 
Thorium  levels  are  generally  less  than  0.1  pCi/ 
liter.  About  200  man-made  radionuclides  are  con- 
sidered potential  drinking  water  contaminants. 
They  reach  the  water  supply  by  fallout,  nuclear 
powerplant  discharges,  discharges  from  medical 
facilities,  and  leaching  from  waste  disposal  facili- 
ties. Rn-222  can  be  easily  stripped  from  water  by 
aeration.  Anion  exchange  and  the  radium  com- 
piler have  extremely  high  capacities  for  U,  Ra, 
and  Rn-222.  Granular  activated  carbon  is  effective 
for  long  periods  because  of  an  adsorption-decay 
phenomenon.  (Cassar-PTT) 
W89-01104 


OCCURRENCE  OF  RADON  IN  WELL  SUP- 
PLIES, 

American  Water  Works  Service  Co.,  Voorhees, 

NJ.  System  Water  Quality  Dept. 

K.  L.  Dixon,  and  R.  G.  Lee. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  7,  p  65-70,  July  1988    1 

fig,  8  tab,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
treatment,  'Radon,  'Wells,  'Groundwater  pollu- 
tion. Activated  carbon,  Adsorption,  Aeration, 
Water  storage,  Storage,  Water  treatment  facilities, 
Performance  evaluation,  Contact  time,  Radioactive 
waste. 

Highest  levels  of  radon  in  well  water  were  in  the 
northeastern  United  States  and  were  associated 
with  formations  of  uranium-bearing  granitic  rocks, 
according  to  a  1986-1987  survey  of  377  wells' 
within  the  American  Water  Works  Company 
system.  A  study  of  the  storage  of  radon-containing 
water  showed  that  abut  18%  of  the  original  radon 
had  dissipated  on  each  day  of  the  two-day  test; 
66%  of  the  dissipation  was  attributed  to  volatiliza- 
tion. Blending  of  radon-free  surface  water  with 
radon-containing  groundwater  reduced  radon 
levels  in  the  blended  water  as  a  function  of  volu- 
metric dilution.  Radon  was  removed  from  water 
by  granular  activated  carbon  adsorption,  but  the 
required  contact  time  (130  min  empty  bed  contact 
time  for  99%  removal)  would  be  prohibitive  to 
many  water  utilities.  Additional  problems  are  the 
release  of  radon  into  the  water  supply  during  back- 
washing  of  the  system  and  the  disposal  of  the  spent 
radioactive  carbon.  Aeration  was  very  effective 
for  removing  radon  from  water.  Packed  tower 
aerators  achieved  a  >95%  reduction  in  radon  con- 
centration; cascading  tray  aerators,  >75%  reduc- 
tion. (Cassar-PTT) 
W89-01105 


OCCURRENCE  OF  RADON,  RADIUM,  AND 
URANIUM  IN  GROUNDWATER, 

Environmental     Protection     Agency,     Cincinnati 

OH. 

J.  P.  Longtin. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  7,  p  84-93,  July  1988    8 

fig,  12  tab,  7  ref. 

Descriptors:  'United  States,  'Water  pollution 
sources,  'Groundwater  pollution,  'Radium  radioi- 
sotopes, 'Radon  radioisotopes,  'Uranium  radioiso- 
topes. National  Inorganics  and  Radionuclides 
Survey,  Hydrologic  data  collections. 

Radionuclides  were  determined  in  1000  ground- 
water supplies  during  a  survey,  National  Inorgan- 
ics and  Radionuclides  Survey,  authorized  by  the 
EPA.  Radionuclides  of  interest  were  radon, 
radium  226  and  228,  and  uranium.  Water  supplies 
serving  four  population  categories  were  targeted 
for  sampling:  very  small  (25-500);  small  (501-3300)- 
medium  (3301-10,000);  and  large/very  large 
(10.001-100,000).  Radon  activity  exceeded  the  min- 
imum reporting  level  (MRL)  of  100  pCi/liter  at 
71.9%  of  the  sites.  The  population-weighted  aver- 
ages for  radon  were  194  pCi/liter  for  sites  serving 


133 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


'•V.  ■ 


Group  5B — Sources  Of  Pollution 

>1000  people;  602  pCi/liter  for  those  serving 
<1000  people;  and  249  pCi/liter  overall.  Radium- 
226  activities  equaled  or  exceeded  the  MRL  of 
0.18  pCi/liter  at  40.2%  of  the  sites,  with  a  maxi- 
mum activity  of  15.1  pCi/liter.  About  90%  of  the 
Ra-226  activities  were  <1  pCi/liter;  1%  were  >5 
pCi/liter.  The  MRL  of  1  pCi/liter  for  Ra-228  was 
exceeded  at  11.9%  of  the  sites,  with  the  maximum 
of  12.1  pCi/liter.  About  0.8%  of  the  Ra-228  values 
exceeded  1  0  pCi/liter;  1.7%  exceeded  3.0  pCi/ 
liter.  Uranium  occurred  at  a  mean  value  of  1.86 
microgram/liter;  maximum,  88.2  microgram/liter. 
The  percentage  of  sites  with  concentrations  great- 
er than  the  MRL  of  0.08  microgram/liter  was 
72.2%.  The  percentage  of  sites  with  U  concentra- 
tions >  10  microgram/liter  was  3.17.  (Cassar-PTT) 
W89-01108 

SOURCE  PROTECTION  AND  THE  SMALL 
UTILITY, 

Chautauqua   County   Dept.   of  Health,   Mayville, 
NY.  Div.  of  Environmental  Health  Services. 
For   primary   bibliographic   entry   see   Field    5G. 
W89-01116 

PESTICIDES:  A  CONTINUING  DILEMMA, 

Virginia  Polytechnic  Inst.,  Blacksburg.  Water  Re- 
sources Research  Center. 
T.  M.  Younos,  and  D.  L.  Weigmann. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  7,  p  1199-1205,  July  1988.  3 
tab,  20  ref. 

Descriptors;  *Water  pollution  effects,  ♦Environ- 
mental effects,  'Pesticides,  *Water  pollution,  *Fate 
of  pollutants,  *Pesticide  toxicity,  'Regulations,  Or- 
ganochlorines,  Pyrethroids,  Organic  pesticides, 
Organophosphorus  pesticides. 

Environmental  effects,  fate  and  federal  regulation 
of  pesticides  are  reviewed.   The  era  of  modern 
synthetic  organic  chemicals  known  as  pesticides 
began  in  the  1930s  and  was  greatly  advanced  in  the 
1940s.   Three   major  categories   have  developed, 
including:    (1)    organochlorines,    (2)    organophos- 
phates,  and  (3)  pyrethroids.  Today,  pesticides  are 
used  in  agriculture  for  many  diverse  purposes  such 
as  human  and  animal  health  protection,  pest  con- 
trol in  forest  and  aquatic  environments,  and  protec- 
tion of  buildings  and  other  structures.   Increased 
and   continued    pesticide   use   is   associated   with 
human  health  risks,  adverse  effects  on  non-target 
organisms,    and    contamination    of   air,    soil    and 
water.    Residues   from    pesticides    may    occur    in 
water,  mud,  sediment,  plankton,  suspended  materi- 
al, fish,  other  animals,  and  plants.  The  dynamics  of 
pesticide  interaction  in  an  aquatic  environment  are 
quite  complex  and  are  influenced  by  a  combination 
of  physical,  chemical  and  biological  processes.  All 
pesticides  are  toxic  to  humans  and  other  organisms. 
The  degree  of  harm  to  humans  and  other  living 
organisms  depends  on  pesticide  characteristics,  the 
amount  or  dosage,  and  the  duration  of  exposure  or 
contact  time.  Since  publication  of  Silent  Spring'  in 
the  early  1970s,  much  attention  has  been  focused 
on  the  fate  of  pesticides  in  the  environment.  Elabo- 
rate monitoring  and  research  programs  are  initiat- 
ed by  industry  and  state  and  federal  agencies  to 
study  the  fate  of  pesticides  in  surface  and  ground 
waters.  The  development  of  alternative  and  inno- 
vative technologies  to  shift  from  complete  reliance 
on  pesticides  to  other  methods  of  pest  control  is 
one  answer  to  the  continued  dilemma  of  pesticide 
pollution.  For  example,  Integrated  Pest  Manage- 
ment   combines   various   nonchemical    techniques 
with  judicious  chemical  applications.  Advances  in 
genetic  engineering,  biological  control,  and  plant 
breeding  may  also  result  in  the  ultimate  reduction 
of  farm  chemical  use.  However,  at  present,  legal 
and  regulatory  issues  have  significantly  slowed  the 
development  and  testing  of  genetically  engineered 
biological  control  agents.   Intensive  research  and 
education   programs   and    funds   to   support   such 
programs   are    needed    for    new    technologies    to 
become  available  that  will  both  reduce  pesticide 
use  and  develop  environmentally  safe  alternatives. 
(Miller-PTT) 
W89-0U22 


DIFFUSE  (NONPOINT)  POLLUTION  -  A  PO- 
LITICAL, INSTITUTIONAL,  AND  FISCAL 
PROBLEM, 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01134 


COPING  WITH  GROUNDWATER  CONTAMI- 
NATION, 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 

Environmental  Engineering  Science. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01135 


INFLUENCE  OF  ALTITUDE  ON  RAINFALL 
COMPOSITION  AT  GREAT  DUN  FELL, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

D.  Fowler,  J.  N.  Cape,  I.  D.  Leith,  T.  W. 
Choularton,  and  M.  J.  Gay. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
7  p   1355-1362,  July   1988.    12  fig,  3  tab,   13  ref. 

Descriptors:  'Precipitation,  'Altitude,  'Rainfall, 
'Chemistry  of  precipitation,  'Water  pollution 
sources,  'Acid  rain,  'England,  Wet  deposition, 
Cloud  chemistry,  Clouds,  Wind,  Sulfates,  Nitrates, 
Chlorides,  Ammonium,  Hydrogen  ion  concentra- 
tion. 

Rainfall  and  wet  deposition  were  investigated  at 
Great  Dun  Fell  in  northern  England.  Measure- 
ments of  rainfall  at  eight  altitudes  between  250  and 
850  m  on  the  western  slopes  of  the  hill  show 
marked  changes  in  both  amount  and  composition 
when  orographic  cloud  is  present  and  a  west  or 
southwest  wind  is  blowing.  On  the  average  (20 
precipitation  events  from  autumn  1984  and  spring 
1985),  the  rainfall  at  the  summit  (847  m)  exceeded 
that  at  250  m  by  a  factor  of  2,  and  concentrations 
of  sulfate,  nitrate,  chloride,  ammonium,  and  hydro- 
gen ions  were  larger  at  the  summit  by  factors  of 
between  2.2  and  3.1.  Thus,  wet  deposition  at  the 
summit  was  larger  than  at  250  m  by  about  a  factor 
of  5.  The  concentrations  of  major  ions  in  orogra- 
phic cloud  at  847  m  exceeded  concentrations  in 
rain  by  a  factor  of  between  2.0  and  3.9.  A  large 
change  occurred  in  the  concentrations  of  major 
ions  in  orographic  cloud  with  altitude,  decreasing 
with  increasing  altitude  from  cloud  base.  Such 
changes  could  generally  be  explained  by  the  ex- 
pected dilution  as  cloud  liquid  water  content  in- 
creased adiabatically.  When  the  wind  was  from  the 
east  or  with  blocked  flow  no  increase  in  concentra- 
tion with  rainfall  amount  was  observed.  (See  also 
W89-01 147)  (Author's  abstract) 
W89-01146 


tion  with  altitude  when  the  seeder-feeder  mecha- 
nism was  operating  are  described  and  compared 
with  model  predictions.  Associated  measurements 
of  the  cap  cloud  microphysics  and  chemistry  were 
also  made.  The  case  studies  show  close  agreement 
between  model  predictions  and  measured  values 
for  changes  in  chemical  composition  and  wet  dep- 
osition with  altitude.  This  pattern  of  wet  deposi- 
tion is  a  frequent  occurrence  at  GDF,  but  excep- 
tions do  occur,  for  example  when  the  upstream 
flow  is  blocked  or  the  wind  speed  is  small,  no 
increase  in  the  concentration  or  rainfall  amount 
was  observed.  (See  also  W89-01146)  (Author's  ab- 
stract) 
W89-01147 


OCCURRENCE  AND  DISTRIBUTION  OF 
TRACE  ORGANIC  COMPOUNDS  IN  BERMU- 
DA PRECIPITATION, 

Bermuda  Biological  Station  for  Research,  Ferry 

Reach. 

A.  H.  Knap,  K.  S.  Binkley,  and  R.  S.  Artz. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

7   p    1411-1423,  July    1988.   7   fig,   5   tab,   34  ref. 

NOAA  Contract  50-EANA-5-0005/AR  5-0002. 

Descriptors:  'Precipitation,  'Chemistry  of  precipi- 
tation, 'Water  pollution  sources,  'Trace  levels, 
'Organic  compounds,  'Bermuda,  Temporal  distri- 
bution, Organochlorines,  Air  pollution,  Atlantic 
Ocean,  Pesticides,  Hexachlorocyclohexane,  Chlor- 
dane,  Dieldrin,  Air  masses,  North  America. 

Data  are  presented  on  the  chemical  composition  of 
36  rainwater  events  sampled  in  Bermuda  during 
1983  and  1984.  Samples  were  analyzed  for  alpha 
and  gamma  isomers  of  hexachlorocyclohexane 
(HCH),  chlordane,  and  dieldrin.  Mean  concentra- 
tions with  standard  errors  found  were  854  plus  or 
minus  217  pg/1  for  alpha  HCH,  126  plus  or  minus 
27  pg/1  for  gamma  HCH,  77  plus  or  minus  17  pg/1 
for  chlordane,  and  158  plus  or  minus  27  pg/1  for 
dieldrin.  The  data  indicate  that  higher  concentra- 
tions of  alpha  HCH  and  gamma  HCH  in  rainwater 
are  associated  with  air  masses  originating  in  North 
America.  The  concentrations  of  the  compounds  in 
precipitation  are  highly  variable  and  the  deposition 
of  the  compounds  is  extremely  episodic.  The  wet 
fluxes  of  chlordane  and  dieldrin  are  discussed  in 
relation  to  deep-sea  sediment  trap  measurements 
collected  at  3200  m  in  the  Sargasso  Sea  25  km 
southeast  of  the  rainwater  sampling  site  and  indi- 
cate a  wet  flux  of  78-1 15  ng/sq  m/yr  for  chlordane 
and  217-237  ng/sq  m/yr  for  dieldrin  which  is  6-8 
times  higher  than  the  measured  deep-sea  flux.  (Au- 
thor's abstract) 
W89-01148 


INFLUENCE  OF  ALTITUDE  ON  WET  DEPO- 
SITION: COMPARISON  BETWEEN  FIELD 
MEASUREMENTS  AT  GREAT  DUN  FELL  AND 
THE  PREDICTIONS  OF  A  SEEDER-FEEDER 
MODEL, 

University  of  Manchester  Inst,  of  Science  and 
Technology  (England).  Dept.  of  Pure  and  Applied 
Physics. 

T.  W.  Choulartan.  M.  J.  Gay,  A.  Jones,  D. 
Fowler,  and  J.  N.  Cape. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
7  p  1363-1371,  July  1988.  7  fig,  9  ref. 

Descriptors:  'Precipitation,  'Data  interpretation, 
•Acid  rain,  'Altitude,  'Water  pollution  sources, 
♦Chemistry  of  precipitation,  'Model  studies,  'Eng- 
land, Comparison  studies,  Meteorological  data  col- 
lection, Prediction,  Seeder-feeder  model,  Wet  dep- 
osition, Topography,  Rainfall  rate,  Clouds,  Wind, 
Cloud  physics,  Case  studies. 

The  influence  of  topography  on  rainfall  rate  and 
chemical  composition  was  investigated  at  Great 
Dun  Fell  (GDF)  in  northern  England.  The  meas- 
urements at  eight  different  altitudes  between  250 
and  850  m  above  sealevel  on  the  western  slopes  of 
GDF  show,  in  the  presence  of  a  cap  cloud  on  the 
hill  and  a  west  or  southwest  wind  flow,  a  marked 
increase  in  both  rainfall  amount  and  concentrations 
of  major  ions  with  altitude.  Three  case  studies  of 
the  variation  in  rainfall  rate  and  chemical  composi- 


D1SSOLUTION  OF  TRACE  METALS  FROM 
PARTICLES  OF  INDUSTRIAL  ORIGIN  AND 
ITS  INFLUENCE  ON  THE  COMPOSITION  OF 
RAINWATER, 

Leeds  Univ.  (England).  Dept.  of  Fuel  and  Energy. 
P.  T.  Williams,  M.  Radojevic.  and  A.  G.  Clarke. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
7  p   1433-1442,  July   1988.   5  fig,  4  tab,  44  ref. 

Descriptors:  'Air  pollution,  'Precipitation,  'Trace 
metals,  'Industrial  wastes,  'Chemistry  of  precipita- 
tion, Particulate  matter,  Heavy  metals,  Iron,  Zinc, 
Manganese,  Calcium,  Magnesium,  Hydrogen  ion 
concentration,  Leaching,  Aerosols. 

The  dissolution  of  Fe,  Mn,  Cu,  Zn,  Ca,  and  Mg 
from  pulverized  fuel  ash  and  steel-dust  particles  in 
aqueous  suspensions  was  studied  as  a  function  of 
solution  pH  and  aerosol  mass  loading.  The  rate  of 
dissolution,  the  final  concentration,  and  the  frac- 
tion of  the  metal  leached  increased  with  decreasing 
pH  over  the  pH  range  2.5  to  >5.  The  leaching  of 
aerosol  particles  is  an  important  source  of  trace 
metals  in  rainwater,  and  the  results  of  the  leaching 
experiments  were  found  to  be  consistent  with  the 
observations  of  these  metals  in  urban  rainwater. 
Alkaline  materials  such  as  Ca  and  Mg  leached 
from  particles  may  be  important  in  the  eleclroneu- 
trality  balance  of  rainwater  and  they  could  affect 
the  solution  pH.  The  dissolution  of  metals  such  as 
Fe  and  Mn  may  provide  catalysts  which  could  be 
important  in  the  aqueous  oxidation  of  sulfur  diox- 
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ide.  and  the  leaching  of  Ca  and  Mg  may  have  a 
'buffering'   effect    in    reacting   cloud   and   aerosol 
droplets.  (Author's  abstract) 
W89-01149 


AEROSOL  AND  HYDROMETEOR  CONCEN- 
TRATIONS  AND  THEIR  CHEMICAL  COMPO- 
SITION DURING  WINTER  PRECIPITATION 
ALONG  A  MOUNTAIN  SLOPE:  I.  TEMPORAL 
EVOLUTION  OF  THE  AEROSOL,  MICRO- 
PHYSICAL  AND  METEOROLOGICAL  CONDI- 
TIONS, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Atmospheric  Physics  Lab. 
For  primary  bibliographic  entry  see  Field  2B 
W89-01I50 


ACIDIC  DEPOSITION  DISTRIBUTION  AND 
EPISODE  STATISTICS  FROM  THE  MAP3S 
NETWORK  DATABASE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Atmospheric  Sciences  Dept. 

M.  T.  Dana,  and  W.  G.  N.  Slinn. 

Atmospheric  Environment  ATENBP,  Vol  22  No 

7  p  1469-1474,  July  1988.  2  fig,  5  tab,  10  ref.  DOE 

Contract  DE-AC06-76RLO  1830. 

Descriptors:  *Acid  rain,  'Precipitation,  *Data  in- 
terpretation, *Rainfall  distribution,  *Water  pollu- 
tion sources,  'Statistical  analysis,  *MAP3S  net- 
work, 'Weather  data  collections,  Probability  dis- 
tribution, Spatial  distribution,  Seasonal  distribu- 
tion, Chemistry  of  precipitation,  Nitrates,  Sulfates, 
Ammonium,  Hydrogen,  Rainfall  intensity. 

Data  for  precipitation  and  acidic-pollutant  concen- 
tration from  the  MAP3S  network  in  the  eastern 
United  States  were  analyzed  to  assess  the  probabil- 
ity distributions  of  acidic  deposition  and  the  spatial 
and  temporal  character  of  high-deposition  events 
(or  'episodes').  About  20%  of  the  precipitation 
events  account  for  about  55%  of  the  deposition  of 
the  major  species  (sulfur,  nitrate,  free  hydrogen, 
and  ammonium).  The  mean  'episodicity',  as  defined 
by  Smith  and  Hunt,  is  7%;  this  is  not  considered 
highly  episodic.  The  distribution  characteristics  are 
spatially  quite  uniform  over  the  MAP3S  region, 
suggesting  a  homogeneous  pollution-exposure  en- 
vironment. Occurrences  of  the  leading  deposition 
events  generally  follow  the  seasonal  trends  in  con- 
centration, and  the  major  episodes  usually  account 
for  about  10%  or  less  of  a  given  year's  total 
deposition.  Most  episode  events  are  characterized 
by  above-normal  values  of  both  precipitation 
amount  and  concentration.  (Author's  abstract) 
W89-0I 151 


WET-ONLY    PRECIPITATION    STUDY    IN    A 
MEDITERRANEAN  SITE,  PATRAS,  GREECE 

Patras  Univ.  (Greece).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2B. 

W89-01 152 


?lE/i£,RY  IN  FRESHWATER  FISH  AND 
™™S..FROM  THE  CERRO  PRIETO  GEO- 
MEXICO       FIELD   °F   BAJA   CALIFORNIA. 

Universidad      Autonoma      de      Baja      California 
(Mexico).  Inst,  de  Investigaciones  Oceanologicas. 
t.  A.  Gutierrez-Galindo,  G.  Flores  Munoz,  and  A 
Aguilar  Flores. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6.  Vol.  41,  No.  2,  p  201-207 
August  1988.  2  fig,  2,  tab,  12  ref.  Secretaria  de 
bducacion  Publica  Grant  85-01-0157. 

Descriptors;  'Water  pollution  sources,  'Fish, 
Clams,  'Geothermal  studies.  'Mercury,  'Mexico 
lilapia,  Corbicula,  Watercourses,  Tissue  analysis 

Atomic    absorption    spectroscopy.    Food    habits! 

Aquatic  habitats,  Canals,  Water  quality  standards. 

M«iSevr?,P.?iet°  field  is  loca,ed  in  ,he  agricultural 
Mexicali  Valley,  approximately  40  km  south  of  the 
USA-Mexican  border.  A  study  was  conducted  to 
fr^V  ieo,hermaI  mercury  pollution  arising 
™  Ceurro  Pr|eto;  for  this  purpose  the  fish  Tilapif 
mossambica  and  the  clam  Corbicula  fluminea  were 
collected     from     watercourses    of    the     Mexicali 


Valley.  Mercury  was  determined  by  cold-vapor 
atomic-absorption  spectrometry.  Mercury  concen- 
trations were  higher  in  clams  than  in  fish;  the 
differences  are  probably  associated  with  differ- 
ences in  feeding  habits  and  with  habitat  differences 
in  the  bioavailability  of  mercury.  The  results  indi- 
cated much  higher  concentrations  of  mercury  in 
fishes  living  in  water  receiving  considerable  geo- 
thermal discharges  (Rio  Hardy)  than  in  fishes 
living  in  similar  waters  receiving  no  geothermal 
discharges.  However,  clam  samples  collected  far 
away  from  Cerro  Prieto  (Canal  Coahuila  and 
Canal  Zacatecas)  were  found  to  contain  higher 
levels  of  mercury  (0.17  to  0.32  micrograms/gram) 
than  samples  collected  within  the  geothermal  field 
itself;  the  mercury  anomalies  reflected  in  these 
bivalves  may  yield  information  on  the  presence  of 
shallow  geothermal  circulation  patterns.  None  of 
the  fish  or  clam  samples  yielded  mean  mercury 
levels  exceeding  the  widely-accepted  tolerance 
limit  of  1.0  mg/kg  (US  Food  and  Drug  Adminis- 
tration). (Shidler-PTT) 
W89-01153 


COMPARISON  OF  CHEMICAL  BIODEGRA- 
DATION  RATES  IN  BOD  DILUTION  AND 
NATURAL  WATERS, 

Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
D.  D.  Vaishnav,  and  E.  T.  Korthals. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6.  Vol.  41,  No.  2,  p  291-798 
August  1988.  1  fig,  2  tab,  16  ref.  EPA  Cooperative 
Agreement  CR8 11 603. 

Descriptors:  'Fate  of  pollutant,  'Biochemical 
oxygen  demand,  'Biodegradation,  Comparison 
studies,  Microbial  degradation,  Phenols,  Herbi- 
cides, Glucose,  Metabolism,  Culture  media,  Corre- 
lation analysis,  Precision. 

A  study  was  conducted  to  measure  biodegradation 
rates  of  nine  chemicals  in  BOD-dilution  water  and 
to  compare  the  rates  with  those  reported  in  the 
literature  for  the  same  chemicals  in  five  natural 
waters.  Mixed  microbial  cultures  capable  of  using 
phenol,  p-methylphenol,  p-methoxyphenol,  p- 
chlorophenol,  p-bromophenol,  p-acetylphenol,  p- 
cyanophenol,  p-nitrophenol,  an  ester  of  2,4-D,  and 
glucose  as  sole  carbon  and  energy  sources  were 
separately  isolated  by  an  enrichment  culture  tech- 
nique. The  cells  were  grown  in  mineral-salts 
medium  containing  100  mg/L  (solid)  or  100 
microL/L  (liquid)  chemical  substrate.  The  biomass 
was  centrifuged,  suspended  in  physiological  saline 
incubated  for  24  h,  and  diluted  to  7.0  x  10  to  the 
7th  cells/mL  for  use  in  biodegradation  tests.  The 
pseudo-first-order  biodegradation  rate  constants 
ranged  from  0.008/h  for  p-chlorophenol  to  0.028/h 
for  p-methylphenol.  Both  the  statistically-signifi- 
cant linear  correlations  and  the  relatively-high 
levels  of  precision  and  accuracy,  as  measured  in 
this  study,  suggest  that  the  conventional  BOD 
method  can  be  adapted  for  estimating  biodegrada- 
tion rates  of  a  large  number  of  chemicals.  Results 
suggested  that  biodegradation  rates  measured  using 
this  method  were  environmentally  relevant,  since 
they  correlated  well  with  rates  in  several  of  the 
natural  waters.  (Shidler-PTT) 
W89-01I58 


STUDIES  ON  THE  DEGRADATION  OF  SYN- 
THETIC DETERGENTS  BY  SEWAGE, 

National  Research  Centre,  Cairo  (Egypt). 

H.  I.  Abdel-Shafy,  A.  M.  Azzam,  and  I   M.  El- 

Gamal. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  2,  p  310-316 

August  1988.  5  fig,  1  tab,  15  ref. 

Descriptors:  'Fate  of  pollutants,  'Wastewater 
treatment,  'Detergents,  'Microbial  degradation 
Wastewater,  Domestic  wastes.  Municipal 
wastewater,  Egypt,  Aeration,  Alkylbenzene  sul- 
fonates, Linear  alkyl  sulfonates,  Surfactants. 

In  most  cases,  domestic  detergent  wastes  are  dis- 
charged together  with  municipal  sewage  into 
bodies  of  water.  A  study  was  designed  to  investi- 
gate the  role  of  the  natural  microflora  of  the  Ismai- 
lia  Canal  (Egypt),  of  sewage  microflora,  and  of 
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aeration  on  the  degradation  of  synthetic  deter- 
gents. Alkyl  benzene  sulfonate  (ABS),  linear  alkyl 
sulfonate  (LAS),  and  a  1:1  mixture  of  ABS  and 
LAS  were  added  to  flasks  containing  canal  water. 
Each  detergent  formulation  was  tested  without 
aeration,  with  aeration,  and  with  0.5  and  1.0  ml/L 
sewage  from  the  Ismailia  sewage  plant.  Detergent 
degradation  was  measured  every  12  hours  during  7 
days'  incubation.  The  results  showed  that  the  deg- 
radation rate  of  the  studied  detergents  was  en- 
hanced markedly  by  aeration  and/or  adding 
sewage  as  a  source  of  microflora.  Increasing  the 
concentration  of  this  microflora  increased  the  deg- 
radation rate.  In  addition,  the  degradation  of  the 
hard  surfactant  ABS  could  be  increased  by  mixing 
it  with  the  soft  surfactant  LAS.  (Shidler-PTT) 
W89-01159 


SEPTIC    SYSTEM     PERFORMANCE    ON     A 
COASTAL  BARRIER  ISLAND, 

Washington  State  Univ.,  Puyallup.  Western  Wash- 
ington Research  and  Extension  Center. 
For   primary   bibliographic   entry   see   Field    5D 
W89-01163 


SORPTION  AND  DEGRADATION  OF  ALDI- 
CARB  AND  ITS  OXIDATION  PRODUCTS  IN  A 
SOIL-WATER  FLOW  SYSTEM  AS  A  FUNC- 
TION OF  PH  AND  TEMPERATURE, 

Cornell  Univ.,  Ithaca,  NY. 
A.  T.  Lemley,  R.  J.  Wagenet,  and  W.  Z.  Zhong. 
Journal  of  Environmental  Quality  JEVQAA   Vol 
17,  No.  3,  p  408-414,  July-September  1988.  2  fig  6 
tab,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Soil  water.  'Pesticides,  'Aldicarb,  'Sorp- 
tion, 'Degradation,  'Hydrogen  ion  concentration, 
'Soil  temperature,  Aldicarb  sulfoxide,  Aldicarb 
sulfone,  Loam,  Soil  columns.  Data  interpretation, 
Mathematical  analysis,  Convection,  Thermody- 
namics, Solute  transport. 

Aldicarb-2-methyl-2-(methylthio)propionaldehyde 
0-(methylcarbamoyl)oxime,  aldicarb  sulfoxide-2- 
methyt-2-(methylsulfinyl)propionaldehyde  O- 

(methylcarbamoyl)oxime.  and  aldicarb  sulfone-2- 
methyl-2-(methylsulfonyl)propionaldehyde  O- 

(methylcarbamoyl)oxime  in  a  sandy  loam  soil  were 
studied  under  varying  pH  and  temperature  condi- 
tions. The  experiments  were  performed  using  a 
soil-column  methodology,  which  allows  a  steady- 
state  water  flow  and  nonsteady-state  addition  of 
pesticide.  The  elution  curve  (concentration  vs. 
time)  was  interpreted  using  analytical  solutions  to 
the  convection-dispersion  equation  that  included 
linear  sorption  and  pseudo-first-order  degradation. 
The  sorption  of  the  three  species  changes  slightly 
with  pH  over  the  range  studied  (pH  5-8).  The 
degradation  varies  with  pH,  but  not  in  the  same 
manner  as  found  in  aqueous  solution  studies.  Sorp- 
tion decreases  as  the  temperature  is  increased  from 
15  to  35  C.  Degradation  is  also  temperature-de- 
pendent in  this  range  and  for  aldicarb  sulfone  can 
be  represented  by  a  linear  Arrhenius  plot  from 
which  activation  energies  can  be  derived.  There  is 
good  agreement  between  the  calculated  activation 
energy  for  aldicarb  sulfone  and  that  obtained  in 
aqueous  solution  studies.  The  results  provide  infor- 
mation about  the  thermodynamics  of  the  aldicarb 
system  and  demonstrate  the  usefulness  of  the  soil- 
column  flow  method  as  a  good  laboratory  model 
for  chemical  transport  and  transformation  in  soil. 
(Author's  abstract) 
W89-01164 


HYDROGEN  ION  CONCENTRATION  AND 
ALKALINITY  OF  RESERVOIR  WATER  IN 
THE  SIERRA  NEVADA,  CALIFORNIA,  AND 
CORRELATIONS  WITH  AIR  POLLUTANTS, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

J.  G.  McColl. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  3,  p  425-430,  July-September  1988.  6fig,  5 

tab,  10  ref.  Hatch  Project  CA-B-PSB-3664-H 

Descriptors:  'Air  pollution  effects,  'Acid  rain, 
'Reservoirs,  'Hydrogen  ion  concentration,  'Water 
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Group  5B — Sources  Of  Pollution 

pollution  sources.  'Alkalinity,  "California,  *Sierra 
Nevada,  Forest  watersheds,  Water  analysis,  Acidi- 
ty. Nitrogen  compounds.  Sulfur  compounds, 
Oxides.  Correlation  analysis.  Snowpack,  Snow- 
melt.  Runoff.  Cations. 

Pardee  reservoir  supplies  water  for  the  east  San 
Francisco  Bay  Area  from  a  large  forested  drainage 
basin  located  in  the  Sierra  Nevada  foothills  and 
extending  east  to  the  crest  of  the  mountain  range. 
Weekly  analyses  of  reservoir  discharge  water  indi- 
cate that  acidity  has  been  increasing  (1954-1985 
data)  and  alkalinity  decreasing  (1944-1985  data). 
Acidity  and  alkalinity  of  reservoir  water  are  corre- 
lated with  nitrogen  oxide  (and,  to  a  lesser  extent, 
sulfur  dioxide)  emissions  from  the  San  Francisco 
Bay  Area.  Emissions  of  oxides  of  nitrogen  are 
about  four  times  greater  than  those  of  sulfur  diox- 
ide. A  lag  time  of  3  to  4  yr  improves  the  correla- 
tions, especially  those  for  sulfur  dioxide.  Greatest 
increases  in  pH  occur  in  spring  when  the  snow- 
pack  is  melting.  In  the  1950s,  spring  melt  had  a 
dilution  effect  on  hydrogen-ion  concentration,  but 
now  pH  increases  during  the  spring  melt.  Atmos- 
pheric oxides  of  nitrogen  and  sulfur  appear  to  have 
their  greatest  effect  on  hydrogen-ion  concentration 
in  water  when  there  is  little  contact  between  runoff 
and  soils  and  rocks.  There  is  no  correlation  be- 
tween acidity  and  alkalinity  during  the  winter 
when  water  penetrates  the  soil  profile,  resulting  in 
proton  exchange  with  soil  'base  cations'.  During 
summer,  when  runoff  is  minimal,  other  processes 
within  the  reservoir  appear  to  control  acidity  and 
alkalinity.  There  are  alternative  hypotheses  which 
may  help  explain  the  observed  trends  in  acidity 
and  alkalinity  over  seasons  and  years;  these  hy- 
potheses largely  involve  within-reservoir  process- 
es, but  without  historical  data  their  importance 
remains  unclear.  (Author's  abstract) 
W89-OU65 


EFFECTS  OF  LEACHING  AND  WHOLE-TREE 
HARVESTING  ON  CATION  BUDGETS  OF 
SEVERAL  FORESTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-01166 


ANNUAL  ELEMENTAL  INPUT/OUTPUT  ES- 
TIMATES FOR  TWO  FORESTED  WATER- 
SHEDS IN  EASTERN  TENNESSEE, 

Tennessee  Valley  Authority,  Oak  Ridge. 

J.  M.  Kelly. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  3,  p  463-468,  July-September  1988.  7  tab, 

31  ref. 

Descriptors:  "Solute  transport,  "Forest  water- 
sheds, "Acid  rain,  "Path  of  pollutants,  "Tennessee, 
Chemistry  of  precipitation,  Sulfates,  Nitrates, 
Phosphates,  Precipitation,  Streamflow,  Ammoni- 
um, Calcium,  Magnesium,  Sodium,  Hydrogen  ion 
concentration,  Air  pollution,  Hydrologic  budget. 

Atmospheric  inputs  of  sulfate,  nitrate,  phosphate, 
ammonium,  calcium,  magnesium,  sodium,  and  hy- 
drogen ions  via  wet  and  dry  deposition  were  com- 
pared with  stream-water  outputs  at  two  study  sites, 
Camp  Branch  and  Cross  Creek,  during  the  period 
1978  to  1983.  The  Cross  Creek  site  is  located  19 
km  from  a  major  coal-fired  point  source  and  has 
been  subjected  to  approximately  30  yr  of  elevated 
atmospheric  input  while  Camp  Branch  is  located  in 
an  area  removed  from  the  possible  local  influences 
of  a  major  point  source.  Hydrologic  comparison  of 
mean  streamflow  output  to  incoming  precipitation 
indicates  a  greater  loss  of  water  (64%)  to  stream- 
flow  at  Cross  Creek  than  Camp  Branch  (56%).  No 
site  differences  could  be  detected  in  mean  annual 
wet  input  for  any  element.  The  dryfall  comparison 
indicated  only  a  higher  level  of  magnesium-ion 
input  at  Cross  Creek.  The  relative  contributions  of 
anions  in  both  wetfall  and  dryfall  (import)  and  in 
streamflow  (export)  at  both  sites  was  sulfate  > 
nitrate  >  phosphate  for  the  anions.  The  order  was 
hydrogen  >  calcium  >  ammonium  >  sodium  > 
magnesium  >  potassium  for  the  cations  in  wetfall 
and  dryfall.  The  sulfate  ion  accounted  for  86%  of 
the  measured  streamflow  anion  export  at  Camp 
Branch  and  91%  at  Cross  Creek.  Although  sulfate 


export  varied  between  sites  as  a  function  of  flow, 
concentration  values  remained  relatively  constant 
from  year  to  year.  Cation  export  was  dominated  by 
magnesium  at  Camp  Branch,  followed  by  calcium 

>  sodium  >  potassium  >  ammonium  >  hydro- 
gen. At  Cross  Creek,  the  order  of  cation  export 
was  magnesium  >  calcium  >  sodium  >  potassium 

>  hydrogen  >  ammonium.  Comparing  base- 
cation  inputs  to  outputs,  there  is  a  mean  efflux  at 
Cross  Creek.  Notwithstanding  that  sulfate-reten- 
tion  rates  are  78%  of  input,  sulfate  is  still  the 
dominant  measured  companion  anion,  though 
there  is  circumstantial  evidence  for  a  substantial 
bicarbonate  contribution.  The  hydrogen-ion  input 
is  also  almost  completely  retained  within  the 
system.  Base-cation  loss  at  Cross  Creek  was  31% 
higher  than  that  at  Camp  Branch.  However,  it  is 
difficult  to  demonstrate  any  significant  impact  of 
the  elevated  historical  sulfur  input  because  nutrient 
export  was  highly  correlated  with  streamflow  and 
streamflow  volume  was  29%  higher  at  Cross 
Creek.  (Author's  abstract) 

W89-01168 


BACTERIAL  WATER  QUALITY  RESPONSES 
TO  FOUR  GRAZING  STRATEGIES:  COM- 
PARISONS WITH  OREGON  STANDARDS, 

Forest  Service,  Portland,  OR.  Pacific  Northwest 

Research  Station. 

A.  R.  Tiedemann,  D.  A.  Higgins,  T.  M.  Quigley, 

H.  R.  Sanderson,  and  C.  C.  Bohn. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  3,  p  492-498,  July-September  1988.  4  fig,  2 

tab,  3 1  ref. 

Descriptors:  "Water  pollution  sources,  "Water 
quality  standards,  "Bacterial  analysis,  "Nonpoint 
pollution  sources,  "Grazing,  "Oregon,  Stream  pol- 
lution, Watersheds,  Range  management,  Feces, 
Coliforms,  Streptococcus,  Livestock,  Cattle,  Wild- 
life. 

Concentrations  of  fecal  coliforms  (FC)  and  fecal 
streptococci  (FS)  were  measured  weekly  during 
the  summer  of  1984  in  the  streamwater  of  13 
wildland  watersheds  managed  under  four  range- 
management  strategies.  The  strategies  were  (A)  no 
grazing;  (B)  grazing  without  management  for  live- 
stock distribution;  (C)  grazing  with  management 
for  livestock  distribution;  and  (D)  grazing  with 
management  for  livestock  distribution  and  with 
cultural  practices  to  increase  forage.  Counts  of  FC 
were  compared  with  Oregon  water  quality  stand- 
ards. The  FC/FS  ratio  was  used  to  assess  the 
origin  of  FC  organisms.  Counts  of  FC  were  signifi- 
cantly lower  under  strategies  A  and  C  than  under 
strategy  D,  but  no  significant  differences  were 
apparent  among  other  strategy  comparisons.  Two 
strategy-D  watersheds  violated  the  Oregon  water- 
quality  30-d  log  standard  of  no  more  than  2000 
FC/L  (200  FC/100  mL).  One  watershed  was  in 
violation  for  most  of  the  sampling  period.  Ratios  of 
FC  to  FS  indicated  that  wildlife  was  the  major 
source  of  FC  bacteria  in  strategy-A,  -B,  and  -C 
watersheds.  Cattle  were  the  primary  source  of  FC 
bacteria  on  strategy-D  watersheds.  (Author's  ab- 
stract) 
W89-0U70 


SHALLOWLY  PLACED,  LOW  PRESSURE  DIS- 
TRIBUTION SYSTEM  TO  TREAT  DOMESTIC 
WASTEWATER  IN  SOILS  WITH  FLUCTUAT- 
ING HIGH  WATER  TABLES, 

Law  Environmental,  Inc.,  Kennesaw,  GA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01171 


STREAM  ACIDIFICATION  TRENDS  IN  THE 
WELSH  UPLANDS:  A  MODELLING  STUDY 
OF  THE  LLYN  BRIANNE  CATCHMENTS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01206 


RELATIONSHIP  BETWEEN  GLACIAL  GEOL- 
OGY AND  STREAMWATER  CHEMISTRY  IN 
AN  AREA  RECEIVING  ACID  DEPOSITION, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of 
Biological  Sciences. 


R.  A.  Phillips. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 

p   263-273,   June   30,    1988.    1    fig,   4   tab,    17   ref. 

Descriptors:  "Path  of  pollutants,  "Geochemistry, 
"Acid  rain,  "Glacial  drift,  New  York,  Alkalinity, 
Hydrogen  ion  concentration.  Calcium,  Conductivi- 
ty, Sulfates,  Water  pollution  effects,  Air  pollution, 
Geology,  Geochemistry. 

Seventy  streams  in  southwestern  New  York  State 
were  sampled  in  June  and  again  in  December. 
Streamwater  chemistry  proved  to  be  closely  asso- 
ciated with  glacial  geology.  Streams  in  glaciated 
area  watersheds  had  higher  pH,  alkalinity,  calcium, 
and  conductivity  values  than  streams  in  unglaciat- 
ed  area  watersheds.  Within  the  glaciated  area, 
streams  of  the  Kent  Drift  Sheet  had  higher  alkalin- 
ity, calcium  and  conductivity  values  than  streams 
of  the  Olean  Drift  Sheet.  Streamwater  sulfates 
were  also  analyzed  in  December,  and  were  found 
to  be  highest  in  the  Kent  Drift  Sheet.  Glacial 
geology  of  a  watershed  is  well  predicted  by  dis- 
criminant analysis  of  streamwater  chemistry  data. 
Additional  buffering  capacity  provided  by  glacial 
till  appears  to  override  sulfate  adsorption  consider- 
ations in  making  the  glaciated  area  streams  less 
susceptible  to  atmospheric  acid  deposition.  (Au- 
thor's abstract) 
W89-01210 


ESTIMATING  SOIL/SEDIMENT  PARTITION 
COEFFICIENTS  FOR  ORGANIC  COM- 
POUNDS BY  HIGH  PERFORMANCE  RE- 
VERSE PHASE  LIQUID  CHROMATOGRA- 
PHY, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
Y.  P.  Chin,  C.  S.  Pevin,  and  W.  J.  Weber. 
Water  Research  WATRAG,  Vol.  22,  No.  7,  p  873- 
881,  July  1988.  5  fig,  4  tab,  54  ref.  Michigan 
Seagrant  College  Program  Project  R/TS-29, 
NOAA  Office  of  Seagrant  Grant  NA86AA-0- 
SG043,  and  NSF  Environmental  Engineering  Pro- 
gram Project  ECE-8503903. 

Descriptors:  "Fate  of  pollutants,  "Soil  contamina- 
tion, "Sediments,  "Path  of  pollutants,  "Sorption, 
"Organic  compounds,  "Chromatography,  Model 
studies,  Lake  sediments,  Sand  aquifers,  2,5,2'-PCB, 
Chlordane,  Correlation  analysis. 

High-performance  reverse-phase  liquid  chromatog- 
raphy (HPRPLC)  retention  parameters  were  cor- 
related with  organic-carbon-normalized  partition- 
coefficient  values  (OCNPC)  for  sorption  of  various 
uncharged  organic  substances  onto  sediment  and 
soil  in  an  attempt  to  devise  a  model  for  predicting 
sorption  behavior.  The  sediment  used  for  this 
study  was  obtained  from  Lake  Michigan.  The 
sandy  soil,  collected  from  Michawye,  MI,  was 
chosen  for  its  low  and  uniform  organic  carbon 
content,  and  closely  resembles  sands  in  many 
aquifers,  providing  a  useful  basis  for  measurement 
of  sorption  of  organic  compounds  in  subsurface 
systems.  Partition  coefficients  of  2,5,2'-PCB  were 
2295  for  the  lacustrine  sediment  and  37.70  for  the 
Michawye  soil;  for  chlordane  they  were  5216  for 
sediment  and  182.7  for  soil.  The  results  reveal  a 
relationship  between  the  logarithm  of  HPRPLC 
retention  time  and  log  OCNPC  that  appears  to 
provide  a  reasonable  means  for  estimating  parti- 
tioning properties  from  HPRPLC  data.  The  tech- 
nique was  compared  with  methods  which  utilized 
octanol/water  partition  coefficients  and  aqueous 
solubilities  as  surrogate  predictors  of  sorption  be- 
havior and  was  found  to  yield  superior  correlations 
in  all  cases  tested.  (Author's  abstract) 
W89-01223 


TRANSPORT  MODELLING  OF  BIOLOGICAL 
TRACERS  FROM  SEPTIC  SYSTEMS, 

Wisconsin      Univ. -Madison.      Water      Resources 

Center. 

B.  J.  Alhajjar,  S.  L.  Stramer,  D.  O.  Cliver,  and  J. 

M.  Harkin. 

Water  Research  WATRAG,  Vol.  22,  No.  7,  p  907- 

915,  July  1988.  3  tab,  39  ref. 


136 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  'Path  of  pollutants,  *Septic  tanks, 
•Tracers,  'Model  studies,  'Environmental  tracers, 
•Groundwater  pollution.  Chlorides,  Conductivity, 
Pathogens,  Bacteria,  Viruses,  Bioindicators,  Coli- 
forms,  Streptococcus,  Effluents,  Wells,  Water  table 
fluctuations.  Feces,  Poliovirus,  Statistical  analysis, 
Water  quality  standards. 

The  potential  of  contamination  of  individual 
groundwater  supplies  from  septic  systems  was  in- 
vestigated. Chloride  and  electrical  conductivity  as 
tracers  of  chemicals  and  indicator  bacteria  (total 
and  fecal  coliforms  and  fecal  streptococci)  were 
determined  for  7  months  in  septic-tank  effluent  and 
groundwater  samples  collected  downgradient  from 
17  new  or  replacement  septic  systems.  Indicator 
bacteria  were  also  determined  occasionally  in 
groundwater  samples  from  wells  near  the  systems 
for  a  continuing  period  of  2  years.  Following  5 
years  of  system  operation  a  last  round  of  analyses 
was  conducted.  Water-table  fluctuations  in  the  vi- 
cinity of  the  septic  systems  were  monitored  for  2 
years.  As  a  model  for  viruses,  poliovirus  in  feces 
from  babies  who  had  received  trivalent  Sabin  oral 
poliovirus  vaccine  was  introduced  into  one  septic 
system  as  a  single  dose  by  flushing  stools  down  the 
toilet.  Effluent  and  groundwater  were  assayed  for 
poliovirus  over  a  period  of  approximately  6 
months.  The  data  were  evaluated  statistically  and  a 
biological-contaminant-transport  model  was  tested 
to  simulate  groundwater  contamination  by  the 
tracers  of  pathogens.  No  tracer  bacteria  reached 
groundwater  from  any  of  the  17  septic  systems. 
Presumably,  the  bacteria  were  removed  by  the  soil 
under  the  seepage  bed;  mean  transport  was  <  1 
count/ 100  ml  for  each  bacterial  type,  in  keeping 
with  U.S.  drinking-water  regulations.  Poliovirus 
entered  and  spread  in  groundwater  from  the  one 
septic  system  tested,  even  though  this  system  was 
functioning  properly.  Of  3.3  x  10  to  the  8th  PFU 
(plaque-forming  units)  of  poliovirus  inoculated  into 
the  septic  tank,  a  mean  of  70  PFU/100  ml  escaped 
from  the  tank  with  the  effluent  and  an  overall 
mean  of  62  PFU/100  ml  were  transported  to 
groundwater.  Septic  systems  had  little  influence  on 
water-table  fluctuations  in  their  vicinity,  compared 
with  the  seasonal  climatic  factors.  (Author's  ab- 
stract) 
W89-01226 


BINDING  OF  HEAVY  METALS  TO  ALGAL 
SURFACES, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung. 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

H.  B.  Xue,  W.  Stumm,  and  L.  Sigg. 

Water  Research  WATRAG,  Vol.  22,  No.  7  n  917- 

926,  July  1988.  9  fig,  1  tab,  25  ref. 

Descriptors:  *Path  of  pollutants,  'Adsorption 
•Heavy  metals,  »Algae,  Natural  waters,  Cations, 
Copper,  Cadmium,  Chlamydomonas,  Hydrogen 
ion  concentration,  Voltammetry,  Metal  complexes 
Kinetics. 

Biological  particles  can  profoundly  influence  the 
distribution  of  heavy  metals  in  natural  waters  be- 
cause the  functional  groups  on  the  cell  surfaces  are 
able  to  bind  metal  ions.  The  interaction  of  Cu(II) 
and  Cd(II)  was  evaluated  from  titration  of  algal 
suspensions  (Chlamydomonas  rheinhardii)  (i)  at  a 
constant  pH  with  increments  of  metal  ions  and  (ii) 
in  the  presence  of  the  metal  ions  with  increments 
of  acid.  A  voltammetric  methodology  was  devel- 
oped to  measure  (without  prior  separation  of  the 
solid  phase)  the  metal  ions  in  solution  in  the  pres- 
ence of  algae  and  to  assess  the  binding  of  metals  to 
the  surfaces  of  algae.  The  surfaces  of  algal  cells 
have  a  high  affinity  for  Cu(II)  and  Cd(II),  even  in 
the  presence  of  0.001  M  Ca(2  +  );  their  functional- 
group  hgands  can  compete  with  soluble  complex 
tormers  typically  present  in  natural  waters.  The 
adsorption  of  metals  is  readily  interpreted  in  terms 
of  surface-complex-formation  equilibria  or-mathe- 
matically  equivalent-Langmuir-type  adsorption 
equilibria.  The  'average-  conditional  equilibrium 
constant  extracted  from  the  experimental  data  per- 
mits a  generalization  valid  for  a  certain  range  of 
meta  surface  loading  and  can  be  used  in  multi- 
metal  multi-hgand  speciation  calculations.  Under- 
standably, the  data  cannot  be  fitted  over  a  large 
range  of   free-metal-ion   concentrations   or   metal 


loading  of  the  surface  because  the  tendency  to 
form  surface  complexes  decreases  with  increasing 
metal  loading,  because  there  are  a  variety  of  sur- 
face ligands,  and  because  the  metal  ions  bind  first 
to  the  surface  groups  with  highest  affinity  and 
subsequently  to  groups  with  lower  affinity.  A 
much  better  fit  of  the  data  is  obtained  if  models  are 
used  with  more  than  one  adjustable  constant  such 
as  the  constant  capacitance  or  the  Fowler/Gug- 
genheim/Frumkin  model  or  a  two-site  Langmuir 
isotherm.  The  kinetics  of  adsorption  and  uptake  of 
Cu(II)  to  Chlamydomonas  is  characterized  by  the 
establishment  of  a  relatively  fast  pseudo-adsorption 
equilibrium  with  the  surface,  followed  by  slow 
diffusion-controlled  uptake  into  the  inside  of  the 
cell.  (Author's  abstract) 
W89-01227 


METALLOTHIONEIN-LIKE  HEAVY  METAL 
BINDING  PROTEIN  LEVELS  IN  ASIATIC 
CLAMS  ARE  DEPENDENT  ON  THE  DURA- 
TION AND  MODE  OF  EXPOSURE  TO  CADMI- 
UM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

F.  G.  Doherty,  M.  L.  Failla,  and  D.  S.  Cherry. 
Water  Research  WATRAG,  Vol.  22,  No  7  p  927- 
932,  July  1988.  3  fig,  35  ref. 

Descriptors:  'Path  of  pollutants,  'Bioassay, 
'Heavy  metals,  'Adsorption,  'Clams,  'Cadmium, 
'Metallothionein,  Animal  tissues.  Gills,  Muscle, 
Proteins,  Correlation  analysis. 

Tissue  concentrations  of  cadmium  and  metalloth- 
ionein-like  heavy-metal  binding  protein  (MT-like 
HMBP)  were  highly  correlated  (correlation  coeffi- 
cient =  0.97)  during  a  continuous  30-day  exposure 
of  Asiatic  clams  (Corbicula  fluminea)  to  dissolved 
Cd  (0.10  mg/1).  Continuous  exposure  of  Asiatic 
clams  to  dissolved  Cd  (0.10  mg/1)  for  30  days  in  a 
second  study  revealed  that  gills,  mantle,  and  ad- 
ductor muscles  (collectively  referred  to  as  GMA) 
had  higher  concentrations  of  Cd  and  MT-like 
HMBP  than  visceral  mass  of  the  same  organism. 
Ingestion  of  Cd-contaminated  algae  by  C.  fluminea 
(4  h/day  for  15  days)  resulted  in  higher  concentra- 
tions of  Cd  and  MT-like  HMBP  in  visceral  mass 
than  GMA.  These  data  indicate  that  the  levels  of 
Cd  and  MT-like  HMBP  in  soft  tissues  of  the  Asiat- 
ic clam  are  dependent  on  the  duration  and  mode  of 
exposure  to  Cd.  (Author's  abstract) 
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FATE  AND  TRANSPORT  OF  ORGANICS  IN 
SOIL:  MODEL  PREDICTIONS  AND  EXPERI- 
MENTAL RESULTS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  Engineer- 
ing. 

B.  D.  Symons,  R.  C.  Sims,  and  W.  J.  Grenney. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  9,  p  1684-1693,  September 
1988.  3  fig,  11  tab,  11  ref. 

Descriptors:  'Soil  contamination,  'Fate  of  pollut- 
ants, 'Path  of  pollutants,  'Model  studies,  'Organic 
compounds,  Prediction,  Hydrocarbons,  Degrada- 
tion, Biodegradation,  Soil  columns,  Incubation, 
Sensitivity  analysis. 

Laboratory  batch  reactors  were  used  to  generate 
quantitative  information  about  the  fate  of  polynu- 
clear  aromatic  hydrocarbon  (PNA)  compounds  in 
soil  systems.  First-order  degradation  rates  and 
equilibrium  partition  coefficients  determined  in  lab- 
oratory studies  were  used  in  the  Vadose  Zone 
Interactive  Processes  (VIP)  mathematical  model  to 
predict  the  fate  and  behavior  of  the  PNA  com- 
pounds as  a  function  of  time  and  soil  depth.  Pre- 
dicted model  results  were  compared  with  inde- 
pendent laboratory  soil-column  studies  for  model 
validation.  The  VIP  model  provided  a  good  ap- 
proximation of  the  degradation  and  transport  of 
the  seven  PNA  compounds  evaluated  after  6 
months  of  incubation  in  soil.  Sensitive  parameters 
in  the  VIP  model  included  degradation  rates  and 
initial  soil  concentrations.  (Author's  abstract) 
W89-01239 


Sources  Of  Pollution — Group  5B 

FACTORS  AFFECTING  THE  EFFICIENCY  OF 
SOME  ESTIMATES  OF  FLUVIAL  TOTAL 
PHOSPHORUS  LOAD, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

T.  C.  Young,  J.  V.  DePinto,  and  T.  M.  Heidtke. 

Water  Resources  Research   WRERAO,   Vol    24 

No.  9,  p  1535-1540,  September  1988.  3  fig,  2  tab,  17 

ref,     append.     EPA     Grants     R005872-01      and 

R005878-01. 

Descriptors:  'Rivers,  'Nutrients,  'Pollution  load, 
'Monte  Carlo  method,  'Phosphorus,  Estimation, 
Flow  discharge,  Hydrologic  data  collections, 
Great  Lakes,  Simulation,  Stratified  flow,  Least 
squares  method,  Regression  analysis. 

The  accuracy  of  estimating  total  phosphorus  (TP) 
loads  to  receiving  waters  usually  is  constrained  by 
availability  of  concentration  data,  as  discharge 
(flow)  data  normally  are  comparatively  abundant. 
Using  4  years  of  daily  observations  from  three 
tributaries  to  the  Great  Lakes  (Grand,  Saginaw, 
and  Sandusky  Rivers),  annual  TP  loads  were  tested 
for  accuracy  by  five  methods,  including  regression, 
ratio,  and  robust  estimators.  Monte-Carlo  methods 
were  employed  to  simulate  replicated  flow-strati- 
fied sampling  of  the  datasets  with  various  alloca- 
tions of  samples  to  flow  strata.  Each  of  the  load- 
calculation  methods  was  applied  to  each  group  of 
simulated  samples,  and  response  was  quantified  as 
load-estimation  error  (computed  minus  'true'  load). 
The  results  show  the  most  consistently  accurate 
estimator  was  Beale's  stratified  ratio  estimator.  It 
was,  however,  the  only  stratified  estimator  tested 
and  should  have  been  more  accurate.  Most  accu- 
rate of  the  unstratified  estimators  was  a  straightfor- 
ward least-squares  regression  (log-log)  method. 
The  response  of  estimation  bias  to  flow  cut  point 
and  sample-allocation  manipulations  indicated  (1) 
beneficial  results  generally  (but  not  always)  ob- 
tained from  high-flow  weighting  of  sampling  and 
(2)  postsampling  stratification  generally  may  yield 
improved  accuracy  for  load  estimation  and  de- 
serves additional  research.  (Author's  abstract) 
W89-01249 


ATMOSPHERIC  DEPOSITION  OF  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  TO 
WATER  SURFACES:  A  MASS  BALANCE  AP- 
PROACH, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

B.  D.  McVeety,  and  R.  A.  Hites. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No 

3,  p  511-536,  March   1988.   10  fig,  8  tab,  76  ref. 

Descriptors:  'Hydrocarbons,  'Polycyclic  aromatic 
hydrocarbons,  'Path  of  pollutants,  'Air  pollution, 
'Water  pollution  sources.  Pollutants,  Model  stud- 
ies, Mass  balance,  Lakes,  Siskiwit  Lake,  Lake  Su- 
perior, Sediments,  Rain,  Snow,  Gas  chromatogra- 
phy, Mass  spectrometry,  Deposition. 

A  mass  balance  model  was  developed  to  explain 
the  movement  of  polycyclic  aromatic  hydrocar- 
bons (PAH)  into  and  out  of  Siskiwit  Lake,  which  is 
located  on  a  wilderness  island  in  northern  Lake 
Superior.  Because  of  its  location,  the  PAH  found 
in  this  lake  must  have  originated  exclusively  from 
atmospheric  sources.  Using  gas  chromatographic 
mass  spectrometry,  11  PAH  were  quantified  in 
rain,  snow,  air,  lake  water,  sediment  core  and 
sediment  trap  samples.  From  the  dry  deposition 
fluxes,  an  aerosol  deposition  velocity  of  0.99  +/- 
0.15  cm/s  was  calculated  for  indeno(  1,2,3- 
cd)pyrene  and  benzo(ghi)perylene,  two  high  mo- 
lecular weight  PAH  which  are  not  found  in  the  gas 
phase.  The  dry  aerosol  was  found  to  dominate  the 
wet  removal  mechanism  by  a  ratio  of  9:1.  The  dry 
gas  flux  was  negative,  indicating  that  surface  vola- 
tilization was  taking  place;. it  accounted  for  10-80% 
of  the  total  output  flux  depending  on  the  volatility 
of  the  PAH.  The  remaining  PAH  were  lost  to 
sedimentation.  From  the  dry  gas  flux,  an  overall 
mass  transfer  coefficient  was  calculated  to  be  0.18 
+  /-  0.06  m/d.  In  this  case,  the  overall  mass  trans- 
fer is  dominated  by  the  liquid  phase  resistance. 
(Author's  abstract) 
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NITRATE  TRACE  DETERMINATIONS  IN 
SNO\V  \ND  FIRN  CORE  SAMPLES  OF  ICE 
SHELVES  AT  THE  WEDDELL  SEA,  ANTARC- 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chem.e 

J.Neubauer.  and  K.  G.  Heumann 

Atmospheric  Envtronment  ATENBP  Vol.  22  No. 

3,  p   537-545.  March    1988.   5  fig,   3  tab,   37   ref. 

Descriptors:  'Path  of  pollutants,  'Arctic,  'Antarc- 
tica 'Nitrate,  'Weddell  Sea.  'Snow  sampling, 
'Firn  Chemistry  of  precipitation,  Seaonal  varia- 
tion Water  pollution.  Isotope  dilution  mass  spec- 
troscopy, Ice,  Ice  shelves,  Pollutants,  Antarctica, 
Water  pollution  sources,  Snow. 

The   definitive   method   of  isotope   dilution   mass 
spectrometry  was  applied  to  determine  nitrate  sur- 
faces in  surface  snow  and  firn  core  samples  of 
different  ice  shelves  along  the  Weddell  Sea   West 
Antarctica  and  in  precipitations  near  the  Antarctic 
peninsula.  Three  of  a  total  number  of  seven  depth 
profiles  analyzed  showed  weak  seasonal  variations 
with  a  trend  to  nitrate  concentration  maxima  in 
summer  and  minima  in  winter.  The  average  nitrate 
concentration  of  the  depth  profiles  down  to  220 
cm  lay  in  the  range  of  38-93  ng/g  which  agrees 
with  other  ice  shelf  analyses.  The  highest  levels  in 
the  ice  shelf  depth  profiles  are  the  same  as  those 
analyzed  at  the  South  Pole.No  marine  influence 
has  been   found   for  the  nitrate  concentration  in 
contrast  to  the  situation  for  chloride.  The  mean 
nitrate  concentrations  in  new  snow    in  old  snow 
and  in  firn  core  samples  were  176,  107,  and  60  ng/ 
g    respectively,   indicating  a  substantial  decrease 
with  time.  The  results  clearly  demonstrate  that  a 
re-emission  of  HN03  after  deposition  in  surface 
snow  by  evaporation  or  photochemical  decomposi- 
tion  must  occur  and  that  there  is  not  a  simple 
correlation  between   the  nitrate  concentration  in 
Antarctic  snow  and  in  the  Antarctic  atmosphere. 
A  relatively  high  nitrate  concentration  of  266  ng/g 
was  found  in  a  hoar-frost  sample.  The  same  range 
of  nitrate  concentrations  as  in  surface  snow  sam- 
ples was  found  in  precipitations  of  snow  around 
the  Antarctic  Peninsula  and  in  precipitations  over 
the  South   Atlantic  at  places  without  substantial 
anthropogenic  influence.  A  similar  nitrate    back- 
ground' exists  in  these  regions  and,  therefore,  pos- 
sibly the  same  primary  source  in  the  troposphere  is 
responsible    for   these   comparable   nitrate   levels. 
(Author's  abstract) 
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RELATIVE  ROLES  OF  EMISSIONS  CHANGES 
AND  METEOROLOGICAL  VARIABILITY  OF 
WET  SULFUR  DEPOSITION:  A  TRAJECTORY 
MODEL  STUDY, 

Ontario   Ministry   of  the   Environment,   Toronto. 

Air  Resources  Branch. 

G  Ellenton,  P.  K.  Misra,  and  B.  Ley. 

Atmospheric  Environment  ATENBP  Vol.  22  No 

3,  p  547-556,  March   1988.  7  fig,   3  tab,  22  ref, 

append. 

Descriptors:  'Water  pollution  sources,  'Sulfur, 
'Model  studies,  'Acid  rain,  Seasonal  variation,  Air 
pollution,  Pollutants,  Transport,  Paths  of  pollut- 
ants. Deposition. 


were  removed.  A  reduction  of  4.8%  in  the  1980 
eastern  North  American  sulfur  emissions  was  simu- 
lated by  turning  off  one  large  source.  This  test 
resulted  in  estimated  reductions  of  annually  aver- 
aged sulfur  wet  deposition  of  between  15  and  1% 
for  stations  separated  from  the  source  by  150-600 
km.  (Author's  abstract) 
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ASPECTS  OF  ATMOSPHERIC  POLLUTANT 
ORIGIN  AND  DEPOSITION  REVEALED  BY 
MULTIELEMENTAL  OBSERVATIONS  ATA 
RURAL  LOCATION   IN   EASTERN  CANADA, 

Atmospheric  Environment  Service,  Downsv.ew 
(Ontario). 

Journal  ^Geophysical  Research  (D)  JGRDE3 
Vol  93,  No.  4,  p  3773-3788,  April  20,  1988.  8  fig,  7 
tab,  28  ref. 

Descriptors:  'Water  pollution  sources,  'Air  pollu- 
tion, 'Aerosols,  'Deposition,  Pollutants,  Water- 
sheds, Ontario,  Canada,  Sampling,  Heavy  Metals, 
Neutron  activation,  X-ray  fluorescence,  Plasma 
emission  spectroscopy,  Metals. 


Wet  deposition  of  sulfur  oxides  in  eastern  North 
America  has  been  computed  on  a  monthly  time 
scale  for  3  years,   1978-1980,  using  a  Lagrangian 
trajectory  model  of  long-range  atmospheric  trans- 
port in  which  wind  flow  and  precipitation  were 
determined    from    routine   surface   meteorological 
observations.  Comparison  between  total  monthly 
wet  deposition  of  sulfur  measured  at   1 1  sampling 
locations  from  three  monitoring  networks  in  On- 
tario and  neighboring  states  and  the  estimated  wet 
deposition  showed  that  the  observed  seasonal  vari- 
ation is  simulated  well  by  the  model.  Based  on  a 
sample  of   177   paired   monthly   data  points  an   r 
squared  =  0.5  was  obtained  and  linear  regression 
Yielded  a  slope  of  0.99  and  intercept  of  6.1   mg 
S04(~)  per  month.  This  demonstrates  the  strong 
meteorological  influence  on  the  monthly  variabili- 
ty of  wet  deposition,  since  model  emissions  were 
annual  values.  In  a  controlled  model  experiment 
the   effects   of   meteorological    variability    which 
could   obscure   the  effects  of  emission   reduction 


During  autumn  1984,  at  a  location  in  central  Ontar- 
io a  study  of  the  elemental  composition  of  aerosols 
and  precipitation  was  undertaken  to  determine  the 
feasibility  of  making  daily  multielemental  measure- 
ments on  a  routine  basis,  in  order  to  probe  the 
potential  for  gaining  insight  into  pollutant  origin 
from  multielemental  composition,  and  to  estimate 
trace  element  deposition  to  an  acid-sensit.ve  water- 
shed. The  concentrations  of  Ti,  Br,  Mn,  In,  Na  V 
Al   Ca,  Se,  As,  Sb,  Pb,  Fe,  Mg,  Cu,  Zn  and  Cd  in 
aerosol  and  of  Pb,  Mg,  Ca,  Br,  As,  I,  Mn,  and  V  in 
precipitation  were  measurable  routinely,  using  neu- 
tron activation,  X  ray  fluorescence,  and  plasma 
emission  spectroscopy.  Standard  high  volume  sam- 
plers for  total  aerosols  below  15  micrometer  diam- 
eter as  well  a  dichotomous  samplers  and  Andersen 
impactors  for  size  fractionation  were  operated  si- 
multaneously with  two  wet-only  precipitation  col- 
lectors   Aerosol  data  revealed   four  components: 
one  soil  (Mg-Ti-Al  =  Ca-Fe)  and  three  anthropo- 
genic     SeSb-Pb-Cd-Br;    Mass-Cu-S04(-);In-As). 
Ranked  in  order  of  increasing  mass  fraction  in  2.1 
to   10  micrometer  diameter  particles  are  the  ele- 
ments Pb,  S,  Se,  Br,  As,  CI,  Na,  V,  In,  Cu,  Mn,  Al, 
Ba  Ti   and  Ca.  A  comparison  of  air  parcel  origin 
on' high  and  low-concentration  days,  using  3-day 
back  trajectories,  revealed  major  source  regions  ot 
S04(-)    Pb   In,  As,  and  Al.  The  element  In  is  an 
excellent  tracer  of  smelter  emissions  to  the  north. 
Although   the  estimated   mean   ratio  of  In/be    n 
smelter  emissions  from  central  Ontario  is  close  to 
that   used  in  the  regional  aerosol  apportionment 
model  of  Rahn  and  Lowenthal,  its  variability  is 
greater    than    they    propose.    In    21    P^JP™ 
events,   strong  correlations   were   found   between 
H(  +  )  -  S04(-),  Ca(++)  -  Mg(++),  N03(-)  - 
NH4  +)  -  Cl(-)  -  V,  and  Pb  -  Br.  The  mass  ratio  of 
Br/Pb  was  higher  in  precipitation  (0.47)  than  in 
aerosols  (0.27),   possibly  because  of  precipitation 
scavenging  of  HBr  gas  in  addition  to  Br  in  aero- 
sols. In  ascending  order  the  estimated  dry-deposit- 
ed fraction  of  total  deposition  of  Br   Pb s  Mg,  Mn, 
Ca,  S,  V,  and  As  ranged  from  10  to  42%.  (Au- 
thor's abstract) 
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Frequencies  of  external  and  grossly  visible  liver 
tumors  were  high  in  brown  bullheads  Ictaurus 
nebulosus  from  Black  River,  an  industrialized  Lake 
Ene  tributary.  Skin  and  liver  tumors  were  lacking 
m  fish  from'Buckeye  Lake,  a  reference  site  and 
the  incidence  of  lip  tumors  was  low  (<2%).  Liver 
tumors,  primarily  rtolangiocarcinomas    messed 

significantly  (P<0.05)  with  age  in Black  Rive 
brown  bullheads,  occurring  in  28-44%  o  the  4 
ye^old  fish  collected  in  1980-82.  External  tumor 
did  no.  increase  consistently  with  age.  Within  yea 
classes,  the  occurrence  of  grossly  observable  1  ve 
tumors  was  higher  in  fall  than  ...  spring.  Liver 
umor  incidence  was  no.  correlated  with  sex.  O  - 
ganic   contaminants  were  higher   in  brown   bull- 
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heads  from  the  Black  River  (han  in  those  from 
Buckeye  Lake.  Polynuclear  aromatic  hydrocar- 
bons were  particularly  high,  including  carcinogens 
such  as  benz(a)anthracene  and  benzo(a)pyrene 
(B(a)P).  Limited  electron  microscopy  of  cholan- 
giocarcinomas  provided  no  evidence  of  virus. 
Since  brown  bullhead  have  the  ability  to  hepatical- 
I)  actuate  B(a)P.  and  since  B(a)P  has  been  shown 
to  induce  cancer  in  fish,  the  hypothesis  of  a  chemi- 
cal etiology  for  the  tumors  in  the  Black  River  fish 
best  fits  the  available  data.  (Author's  abstract) 
W89-00028 


LONGITUDINAL  CHANGES  IN  FISH  ASSEM- 
BLAGES AND  WATER  QUALITY  IN  THE  WIL- 
LAMETTE RIVER,  OREGON, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 
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EUTROPHICATION  EFFECTS  OF  PREY  SIZE 
AND  FOOD  AVAILABLE  TO  YELLOW  PERCH 
IN  LAKE  ERIE, 

Ohio  Cooperative  Fishery  Research  Unit,  Colum- 
bus. 

R.  S.  Hayward,  and  F.  J.  Margraf. 
Transactions  of  the  American  Fisheries  Society 
TAFSA  I,  Vol.  116,  No.  2,  p  210-223,  March  1987. 
1 1  fig,  1  tab,  65  ref.  Federal  Aid  in  Fish  Restora- 
tion, Project  F-35-R,  Study  6,  and  Commercial 
Fisheries  Research  and  Development,  Project  3- 
379-R,  Study  1. 

Descriptors:  *Lake  Erie,  *Model  studies,  *Eu- 
trophication,  'Eutrophic  lakes,  *Fish,  Perch, 
Growth,  Fish  food,  Bioenergetics  modeling,  Tem- 
perature, Lake  aging,  Limnology. 

Before  1970,  yellow  perch  Perca  flavescens  grew 
at  similar  rates  in  Lake  Erie's  western  and  central 
basins.  At  that  time,  high  rates  of  nutrient  loading 
were  causing  rapid  eutrophication  in  both  areas  so 
that  by  the  mid-1970s  the  central  basin  had  become 
mildly  eutrophic  while  the  shallow  western  basin 
had  reached  hypereutrophy.  From  1970  to  1983, 
growth  rates  of  yellow  perch  in  the  western  basin 
declined  sharply  while  growth  rates  increased 
moderately  in  the  central  basin.  Modeling  of  bioen- 
ergetics suggests  that  present  differences  in  growth 
rates  are  due  to  interbasin  differences  in  food 
supply  and  not  to  temperature.  Direct  estimation 
of  feeding  rates  in  each  basin  in  1983  supports  this 
inference.  Food  limitation  in  the  western  basin 
appears  related  to  a  reduced  size  structure  of 
benthic  prey  associated  with  advanced  eutrophy. 
In  the  central  basin,  larger  benthic  prey  are  avail- 
able and  food  consumption  rates  by  yellow  perch 
are  high.  Food  limitation  is  more  serious  for  larger 
than  for  smaller  perch  in  the  western  basin,  and 
this  has  apparently  caused  stunting  and  population 
degradation.  Further  evidence  from  the  literature 
suggests  that  changes  in  prey  size  structure  which 
accompany  eutrophication  may  be  a  primary  cause 
of  the  succession  offish  species  that  occurs  as  lakes 
age.  Mechanistic  understanding  of  this  succession 
will  enhance  present  capacity  to  predict  fish  com- 
munity responses  both  to  ongoing  eutrophication 
and  to  the  more  recent  oligotrophication  of  lakes 
(Author's  abstract) 
W89-0OO30 


£H™ACK  DEPENDENCE  BETWEEN  THE 
^TROPHICATION  PROCESS  AND 

^Ss  IN  THE  FISH  COMMUNITY:  THE 

SJS  ichthyoeutrophication 

(SPRZEZENIE  ZWROTHE  MIEDZY  PROCE- 
!pn.,,EoJ£°JIZACJI  A  ZMIANAMI  ZE. 
SPOLU  RYB.  TESRI  ICHTIOEUTROFIZACJI), 

mi5""!  „Rybactwa     Srodladowego,      Piaseczno 

(Poland).  Zabieniec  Centre. 

K.  Opuszynski. 

Wiadomosci  Ekologiczne  WEK.LAP,  Vol.  33,  No 

1.  P  21-30,  1987.   1  fig,  35  ref.  English  summary! 

Descriptors:  'Limnology,  *Eutrophication,  ♦Eu- 
trophic lakes,  'Fisheries,  "Lake  fisheries,  *Fish 
conservation,  'Environmental  protection,  Ichth- 
yoeutrophication, Salmon,  Carp,  Pike,  Perch.  En- 
dangered species,  Ecosystems. 


Two  separate  sets  of  data  on  lake  eutrophication 
that  have  been  collected  by  many  investigators,  i.e. 
data  on  the  effect  of  fish  on  the  ecosystem  and  data 
on  changes  in  the  fish  community  caused  by  the 
ecosystem  changes,  have  led  to  a  theory  called  the 
'theory  of  ichthyoeutrophication.'  This  theory  as- 
sumes than  an  interdependence  based  on  the  feed- 
back mechanism  exists  between  environmental 
changes  and  fish  community  changes  within  a 
water  body;  the  former  influence  the  latter,  which 
in  turn  speed  up  the  former  again.  This  theory 
introduces  new  factors  into  the  philosophy  of  envi- 
ronmental protection  and  conservation  of  endan- 
gered species.  The  conventional  augument  has 
been  that  waters  must  be  kept  clean  in  order  to 
conserve  fish.  The  implication  of  the  new  theory  is 
that  conserving  the  fish  is  one  way  of  counteract- 
ing eutrophication.  Fishery  efforts  aimed  at  coun- 
teracting the  eutrophication  processes  should  con- 
sist of  complex  measures  applied  in  order  to  main- 
tain the  primary  structure  of  the  fish  community, 
with  special  attention  being  paid  to  protection  of 
the  piscivorous  fish.  (Author's  abstract) 
W89-00031 


TRACE  ELEMENT  CONTENT  IN  DRINKING 
WATER  OF  NASOPHARYNGEAL  CARCINO- 
MA PATIENTS, 

Hunan  Medical  Coll.,  Changsha  (China).  Dept.  of 
Environmental  Medicine. 
L.  Xia,  S.  Liang,  J.  Jiang,  X.  Zhou,  and  J.  Li. 
Cancer  Letters  CALEDQ,  Vol.  41,  No.  1,  p  91-97 
July  1988.  4  tab,  15  ref. 

Descriptors:  'Trace  elements,  'Carcinogens, 
'Cancer,  'Water  pollution  effects,  'Drinking 
water,  'Human  diseases,  Population  exposure, 
China,  Potable  water,  Public  health,  Water  analy- 
sis, Nickel,  Heavy  metals.  Morbidity,  Hydrogen 
ion  concentration. 

Chinese  in  the  Xiangxi  region  of  Hunan  province 
in  China  have  a  high  incidence  of  nasopharyngeal 
carcinoma  (NPC).  For  analyzing  the  relation  be- 
tween NPC  and  trace  elements,  the  concentrations 
of  7  trace  elements  in  drinking  water  (well  water) 
of  high-  and  low-  incidence  areas  were  measured 
(75  samples).  The  results  showed  that  the  concen- 
trations of  Ni,  Zn  and  Cd  in  drinking  water  of 
high-incidence  areas  were  significantly  higher  than 
those  in  low  incidence  areas.  Especially,  the  Ni 
level  in  drinking  water  had  a  significant  positive 
correlation  with  NPC  mortality.  These  observa- 
tions are  consistent  with  earlier  studies.  A  highly- 
positive  correlation  was  also  found  between  Ni/pH 
value  in  drinking  water  and  NPC  mortality.  This 
suggests  that  only  considering  the  ion  concentra- 
tion in  drinking  water  is  not  enough;  The  pH  of 
the  drinking  water  should  also  be  considered  when 
the  relation  between  NPC  and  trace  elements  is 
studied.  Because  th  pH  of  the  medium  can  strongly 
affect  trace  element  chemical  characteristics  and 
its  metabolic  state  in  living  systems,  the  M/pH  (M, 
metal  concentration)  may  be  an  important  factor 
worthy  of  further  research.  (Author's  abstract) 
W89-00048 


EFFECT  OF  A  HEATED  WASTEWATER  DIS- 
CHARGE UPON  RIVER  PROTOZOAN  SPE- 
CIES POOL  VARIABILITY  THROUGH  TIME 
AND  SPACE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
J.  Cairns,  and  R.  L.  Kaesler. 

Revista  de  Biologia  RVBIAP,  Vol.  13,  No  1-4  n 
3-12,  1986.  6  fig,  5  ref. 

Descriptors:  'Temperature  effects,  'Heated  water, 
'Protozoa,  'Species  composition.  'Environmental 
effects,  'Water  pollution  effects.  Aquatic  animals. 
Rivers,  Savannah  River,  Savannah  River  Plant, 
Thermal  pollution,  Cluster  analysis,  Distribution, 
Spatial  distribution,  Temporal  distribution,  Envi- 
ronment, Aquatic  environment,  Ecology. 

Data  collected  from  1951  to  1974  on  the  protozoan 
communities  of  the  Savannah  River  were  analyzed 
to  determine  whether  the  slight  heating  by  thermal 
discharges  from  the  Savannah  River  Plant  had  any 
effect  on  the  similarity  of  samples  as  shown  by 
clustering  patterns  of  protozoans.  Four  major  con- 
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elusions  were  reached:  (1)  cluster  analysis  indicates 
that  the  thermal  discharges  entering  I  he  river  be- 
tween stations  had  little  effect  on  the  types  of 
species  present;  (2)  similarities  between  samples 
were  quite  low  (0.39),  indicating  that  there  was  not 
a  substantial  repetition  of  occurrence  of  species 
from  station  to  station  or  from  year  to  year;  (3) 
there  is  no  tendency  for  samples  from  the  same 
station  to  be  similar  from  year  to  year;  and  (4)  the 
similarity  of  samples  within  some  years  was  so 
strong  that  in  some  instances  all  six  samples  from  a 
given  year  (spring  and  fall)  form  a  cluster,  where- 
as, in  other  instances,  different  samples  from  the 
same  year  show  little  similarity.  Therefore,  the 
heated  wastewater  discharge  seems  to  have  had  no 
major  effect  upon  the  types  of  protozoan  species 
present,  since  otherwise  samples  from  years  in 
which  discharges  occurred  would  have  been  in 
different  clusters  from  those  in  which  there  was  no 
heated  wastewater  added  to  the  river.  (Author's 
abstract) 
W89-00077 


STUDY  OF  THE  TEMPERATURE  DEPEND- 
ENCE OF  THE  ACUTE  TOXICITY  OF  PEN- 
TACHLOROPHENOL  TO  A  FRESHWATER 
POND  SNAIL,  VIVIPARUS  BENGALENSIS  L„ 

K.L.D.A.V.  Coll.,  Roorkee  (India).  Dept.  of  Zool- 
ogy. 

P.  K.  Gupta,  and  V.  S.  Durve. 
Revista  de  Biologia  RVBIAP,  Vol.  13,  No    1-4   n 
103-112,  1986.  8  tab,  20  ref. 

Descriptors:  'Toxicity,  'Pentachlorophenol, 
'Snails,  'Water  pollution  effects,  'Temperature  ef- 
fects, Pesticide  toxicity,  Ponds.  Mollusks,  Bioassay, 
Assay,  Chlorinated  hydrocarbons. 

Static  bioassay  tests  with  pentachlorophenol  (PCP) 
were  conducted  in  the  laboratory  with  the  fresh- 
water pond  snail  Viviparus  bengalensis  L.  at  differ- 
ent environmental  temperatures.  The  96-hr  LC50 
in  mg/1  of  PCP  were  1  480  (1.366-1.594)  at  19  C 
0.644  (0.543-0.745)  at  27  C,  1.390  (1.285-1.495)  at 
32  C,  and  0.842  (0.788-0.906)  at  30  C.  Results 
reveal  that  the  temperature  was.  to  some  extent, 
the  controlling  factor  in  pentachlorophenol  toxici- 
ty to  the  snail.  (Author's  abstract) 
W89-OO078 


PESTICIDAL  EFFECTS  ON  CHIRONOMID 
LARVAE, 

Udaipur  Univ.   (India).  Dept.  of  Limnology  and 

Fisheries. 

H.  K.  Vardia,  and  P.  S.  Rao. 

Revista  de  Biologia  RVBIAP,  Vol.  13,  No.  1-4   p 

113-115,  1986.  1  tab,  17  ref. 

Descriptors:  'Pesticide  toxicity,  'Midges,  'Benthic 
environment,  'Water  pollution  effects.  Growth 
stages,  Larval  growth  stage,  Fish  food,  Fish  food 
organisms,  Herbicides,  Insecticides,  Fungicides, 
Environment,  Benthic  fauna,  Benthos,  Fauna.  Tox- 
icity,  2,4-D,   Fernanoxone,   Monoson,   Difolation. 

Chironomid  larvae,  an  important  fish  food,  were 
bioassayed  by  static  toxicological  methods  in  hard 
waters  (180  mg/L  as  CaC03).  Third  instar  midges 
were  exposed  to  four  pesticides.  The  toxicity 
rating  was  2,4-D  >  monoson  >  difolaton  >  fer- 
nanoxone. Herbicide  2,4-D  and  fernanoxone  have 
shown  wide  differences  in  potencies  (12  hr  LC50 
21.3  and  991.4  mg/L,  respectively),  when  2,4-D 
was  technical  grade  and  fernanoxone  commercial 
grade.  Insecticide  monoson  and  fungicide  difolaton 
proved  to  be  moderately  toxic  (12  hr  LC50  92.2 
and  157.3  mg/L,  respectively).  The  variations  in 
relative  toxicity  increased  in  the  case  of  fernanox- 
one with  duration  of  exposure.  First  instar  seems  to 
be  more  sensitive,  and  hence  work  is  in  progress 
on  them.  Use  of  chironomid  larvae  as  a  model  for 
short-term  toxicological  tests  also  is  discussed. 
(Author's  abstract) 
W 89-00079 


INFLUENCE  OF  DUSTS  FROM  CHOSEN  IN- 
DUSTRIAL PLANTS  ON  PARTICULAR  LINKS 
OF  FOREST  ECOSYSTEM  OF  THE  NIEPOLO- 
MICE  FOREST, 
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Akademia  Rolnicza,  Krakow  (Poland)   Faculty  of 

Forestry 

J.  Greszla,  S.  Braniewski.  E.  Chrzanowska.  A. 

Nosek.  and  J.  Chlodnv 

Ekologia  Polska  ELPLBS.  Vol.  35.  No.  2.  p  291- 

326,  1987.  17  fig.  3  tab.  27  ref. 

Descriptors:  'Poland.  'Dusts.  'Air  pollution  ef- 
fects, 'Heavy  metals.  'Forests,  'Environmental 
effects.  Industrial  plants.  Path  of  pollutants.  Niepo- 
lomice  Forest,  Canopy,  Zinc.  Cadmium.  Alumi- 
num, Iron.  Mineral  industry,  Powerplants,  Chemi- 
cal industry.  Ecological  effects.  Vegetation  effects. 
Environment.  Coniferous  forests.  Mixed  forests. 
Microbiological  studies.  Water  analysis.  Bacterial 
analysis,  Chemical  analysis,  Enzymes,  Insects,  Pine 
trees. 

An  experiment  was  carried  out  to  study  the  toxic 
effect  of  dusts  from  electrofilters  of  industrial 
plants.  The  dusts  were  taken  from  zinc,  cadmium, 
aluminum,  and  iron  plants,  an  electric  power  sta- 
tion, and  a  cement  plant.  They  were  introduced 
under  the  stand  canopy  of  the  Niepolomice  Forest 
(Poland)  in  the  following  concentrations:  100,  500, 
1,000,  2,000,  and  5,000  t/sq  km  per  year.  It  was 
found  that  the  character  of  the  groundwaters 
changed  and  their  electrolytic  conductivity  in- 
creased considerably,  especially  in  the  case  of  dusts 
from  cadmium  and  aluminum  plants.  The  increase 
in  conductivity  in  response  to  cadmium  and  alumi- 
num dusts  decreased  considerably  when  the  dusts 
were  no  longer  introduced,  whereas  with  zinc 
dusts  the  conductivity  remained  high  for  a  few 
years  after  their  introduction.  Dusts  from  zinc, 
cadmium,  and  aluminum  plants  had  a  toxic  effect 
on  the  forest  ecosystem,  independently  of  dose, 
while  other  dusts  had  a  stimulating  effect.  The 
toxic  dusts  caused  a  decrease  in  the  number  of 
plants,  both  lower  and  higher,  and  inhibited  the 
enzymatic  activity  of  soils,  as  well  as  cellulose 
decomposition,  respiration,  ammonification,  and  ni- 
trification. Plants  with  a  shallow  root  system  disap- 
peared first,  whereas  plants  with  deep  roots  sur- 
vived the  experiment  or  reacted  to  the  dusts  with  a 
1  to  3  year  delay.  (Doria-PTT) 
W89-00081 


BIOCHEMICAL  CHANGES  IN  THE  LIVER  OF 
FISH,  TILAPIA  MOSSAMBICA  (PETERS), 
DURING  CONTINUOUS  EXPOSURE  TO 
MONOCROTOPHOS, 

Baroda  Univ  (India).  Dept.  of  Zoology. 

U.  M.  Joshi,  and  A.  K.  Desai. 

Ecotoxicology        and        Environmental        Safety 

EESADV,  Vol.  15,  No.  3,  p  272-276,  June  1988.  2 

tab,  21  ref. 

Descriptors:  'Tilapia,  'Toxicity,  'Pesticide  toxici- 
ty, 'Fish,  'Liver,  Pesticides,  Organophosphorus 
pesticides.  Water  pollution  effects,  Insecticides, 
Tissue  analysis,  Proteins,  Enzymes,  Animal  physi- 
ology, Fish  physiology.  Pathology,  Animal  pathol- 
ogy. 

The  effect  of  continuous  exposure  to  the  organo- 
phosphate  insecticide  monocrotophos  at  2.5  ppm 
was  determined  over  a  period  of  2  through  45  days 
on  protein,  RNA,  and  DNA  contents  and  on  5'- 
nucleotidase  activity  in  the  liver  of  Tilapia  mos- 
sambica  Protein  content  was  decreased  by  45% 
after  5  days,  returned  to  control  levels  at  10-30 
days,  and  again  decreased  by  45  days.  DNA  con- 
tent was  decreased  by  2  days,  returned  to  control 
values  by  5  days,  and  remained  constant  through- 
out the  exposure.  RNA  content  was  significantly 
lower  starting  from  2  through  45  days  of  exposure 
5'-Nucleotidase  activity  showed  a  transient  in- 
crease at  5  and  30  days  of  monocrotophos  expo- 
sure. Results  indicate  that  monocrotophos  altered 
the  protein,  DNA,  and  RNA  contents  and  the  5'- 
nucleotidase  activity  levels  as  early  as  2  and  5 
days.  However,  these  changes  were  reversed  by  10 
days  and  the  alterations  reappeared  after  a  short 
period  of  recovery  This  supports  earlier  histologi- 
cal observations  of  hepatic  pathology  during  mon- 
ocrotophos exposure  (Author's  abstract) 
W 89-0008 5 


TOXICITY  BIOASSAY  OF  TECHNICAL  AND 
COMMERCIAL    FORMULATIONS    OF    CAR- 


BARYL  TO  THE  FRESHWATER  CATFISH, 
CLARIAS  BATRACHUS, 

Banaras  Hindu  Univ.,  Varanasi  (India)    Dept.  of 

Zoology. 

G.  Tripathi,  and  S.  P.  Shukla. 

Ecotoxicology       and        Environmental        Safety 

EESADV,  Vol    15,  No.  3,  p  277-281,  June  1988.  2 

fig,  1  tab.  1 3  ref. 

Descriptors:  'Toxicity,  'Pesticide  toxicity.  'Car- 
bamate pesticides,  *Fish,  'Catfish,  'Bioassay,  Pes- 
ticides, Assay,  Mortality,  Water  pollution  effects, 
Insecticides,  Adapatation. 

The  acute  toxicity  of  carbaryl  in  technical  and 
commercial  formulations  was  investigated  in  the 
freshwater  catfish,  Clarias  batrachus,  after  expo- 
sures of  24.  48,  72,  and  96  hr.  The  'trimmed  Spear- 
man-Karber  method'  with  10%  trimming  was  em- 
ployed for  the  determination  of  median  lethal  con- 
centration (LC(I)50).  The  LC(I)50  values  of  the 
commercial  carbaryl  decreased  gradually  with  in- 
crease of  exposure  duration  from  24  to  96  hr.  The 
LC(I)50  values  of  technical  grade  carbaryl  also 
decreased  with  increasing  length  of  exposure.  This 
reflects  a  time-dependent  adaptability  of  the  fish  to 
the  pesticide.  Further,  the  technical  grade  com- 
pound was  2.5  times  more  toxic  than  the  commer- 
cial preparation.  Results  demonstrate  the  involve- 
ment of  carbaryl  rather  than  the  additive  sub- 
stances as  the  active  principle  in  acute  toxicity 
testing.  Dermal  desquamation  was  found  to  be  a 
characteristic  change  in  response  to  carbaryl  expo- 
sure. (Author's  abstract) 
W89-00086 


ACCLIMATIZATION  OF  ROACH,  RUTILUS 
RUTILUS  (L.),  TO  TOXIC  COMPONENTS  OF 
KRAFT  PULP  MILL  EFFLUENTS, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 

A.  Oikari,  and  J.  Kukkonen. 

Ecotoxicology       and        Environmental        Safety 

EESADV,  Vol.  15,  No.  3,  p  282-288,  June  1988.  3 

fig,  24  ref.  Academy  of  Finland/Research  Council 

for  the   Environmental   Sciences   Project  06/085. 

Descriptors:  'Acclimatization,  'Fish,  'Roach, 
'Pulp  wastes,  'Bioaccumulation,  Wastes,  Industri- 
al wastes,  Pulp  and  paper  industry.  Accumulation, 
Growth,  Phenols,  Tissue  analysis.  Fate  of  pollut- 
ants, Adaptation. 

Roach  (Rutilus  rutilus)  were  exposed  to  a  simulat- 
ed bleached  kraft  mill  effluent  (KME-Sa  +  CP)  for 
38  days  at  a  concentration  of  0.035  x  LC50  and 
again  for  14  days  at  0.07  x  LC50.  During  the 
experiment,  their  tolerances  to  KME-Sa  +  CP  were 
tested  five  times  by  measuring  the  48-hr  LC50 
values.  The  growth  of  roach  was  also  monitored. 
At  the  end  of  the  exposure,  accumulation  of 
(C14)pentachlorophenol  in  various  parts  of  the  fish 
(total  PCP  in  water  15.6  micrograms/1)  was  meas- 
ured. When  the  fish  were  preexposed  to  KME- 
Sa+CP,  the  acute  tolerance  of  this  mixture  in 
roach  increased  by  30-39%,  but  the  response  was 
abolished  in  31  days.  Fish  growth  remained  un- 
changed during  the  experiment.  Measurement  of 
PCP  accumulation  revealed  no  difference  in  the 
absorption  rate,  but  under  steady-state  conditions 
the  degree  of  bioconcentration  was  16%  lower  in 
preexposed  roach  than  in  unexposed  controls.  This 
difference  was  entirely  accounted  for  in  the  head 
and  visceral  parts  of  the  fish.  Even  when  no  final 
changes  were  noted  in  tolerance  and  growth  rate 
of  the  fish,  it  is  suggested  that  the  significantly 
lowered  body  burden  implies  acclimatizatory  com- 
pensation under  subchronic  exposure  of  this  xeno- 
biotic.  (Author's  abstract) 
W89-00087 


HEAVY-METAL  TOXICITY  IN  THE  CYANO- 
BACTERIUM  NOSTOC  LINCKIA, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  for 

Advanced  Study  in  Botany. 

D.  Kumar,  M.  Jha,  and  H.  D.  Kumar. 

Aquatic  Botany  AQBODS,  Vol.  22,  No.  2,  p  101- 

105,  July  1985.  2  tab,  9  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Toxicity,  'India.  'Ganges  River,  'Cyano- 
phyta,      'Nostoc,      Mercury,      Nickel,      Cobalt, 


Wastewater  disposal,   Industrial  wastes,  Nitrogen 
fixation,  Bioindicators. 

The  effects  of  mercuric  chloride,  nickel  chloride, 
and  cobalt  chloride  were  studied  in  Nostoc  linckia. 
an  important  component  of  the  ecosystem  of  the 
river  Ganges  (which  receives  effluents  from  the 
Varanasi  sewage  disposal  plant  and  the  Ramnagar 
Industrial  Estate).  Although  the  level  of  heavy 
metals  in  the  Ganges  is  high,  it  does  not  seem  to  be 
affecting  the  biological  community  structure  sig- 
nificantly; however,  proposed  metal-plating  and 
glass  factories  will  increase  metal  concentrations  in 
the  river  ecosystem  some  5  to  10-fold.  If  nitrogen- 
fixing  species  are  more  sensitive  than  those  which 
are  not  nitrogen-fixers,  their  disappearance  could 
trigger  large  changes  in  species  successions.  N. 
linckia  was  isolated  from  the  river  and  grown 
axenically  in  Allen  and  Arnon's  medium,  adjusted 
to  pH  7.5.  Low-level  (0.2  ppm)  applications  of 
mercuric  chloride  increased  heterocyst  frequency, 
stimulated  nitrate  reductase  and  ammonium 
uptake,  but  significantly  inhibited  acetylene-reduc- 
ing and  glutamine-synthetase  activities.  In  contrast, 
nickel  and  cobalt  chlorides  greatly  inhibited  all  of 
the  above  processes.  All  three  heavy  metals  stud- 
ied had  more  or  less  similar  patterns  of  inhibition 
on  the  physiological  processes  studied  but  differed 
in  their  toxicity  in  the  order:  Hg  >  Ni  >  Co.  The 
sensitivity  of  this  alga  to  heavy  metals  argues  for 
its  use  as  a  pollution  indicator.  (Shidler-PTT) 
W89-00094 


PHOTOSYNTHESIS  OF  SUBMERSED  MA- 
CROPHYTES  IN  ACIDIFIED  LAKES:  II. 
CARBON  LIMITATION  AND  UTILIZATION 
OF  BENTHIC  C02  SOURCES, 

Uppsala  Univ.  (Sweden).  Limnologiska  Institu- 
tionen. 

R.  G.  Wetzel,  E.  S.  Brammer,  K.  Lindstrom,  and 
C.  Forsberg. 

Aquatic  Botany  AQBODS,  Vol.  22,  No.  2,  p  107- 
120,  July  1985.  5  fig,  2  tab,  32  ref.  Swedish  Nation- 
al Science  Research  Council  Subvention  O-TE 
2682-106  and  Department  of  Energy  Subventions 
EY-76-S-02-1599  and  COO- 1599-246. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Lakes,  'Photosynthesis,  'Submerged  plants, 
'Limiting  nutrients,  'Carbon  dioxide,  Macro- 
phytes,  Acidic  water,  Carbon,  Benthic  environ- 
ment, Plant  physiology,  Plant  tissues,  Leaves,  Rhi- 
zosphere,  Light  quality,  Bacteria,  Organic  com- 
pounds, Sediment-water  interfaces,  Respiration. 

Photosynthetic  characteristics  of  carbon-dioxide 
limitations  were  analyzed  for  leaf  tissue  in  a  Carte- 
sian-diver system,  and  with  whole  plants  in  elec- 
trode macrosystems  for  submersed  macrophytes 
(Juncus  bulbosus.  Sphagnum  auriculatum  var.  in- 
undatum)  and  other  benthic  moss  and  algae  (Dre- 
panocladus,  Batrachospermum,  and  an  algal  mat) 
from  acidified  lakes.  Light  compensation  points 
were  extremely  low  for  Juncus  and  Sphagnum, 
and  higher  for  the  shallow-living  Batrachosper- 
mum. Leaf  tissue,  whole  plants,  and  algal  popula- 
tions were  rapidly  limited  by  carbon-dioxide  avail- 
ability under  closed,  submersed,  acidified  condi- 
tions (pH  4  to  6).  Controlled  and  in-situ  experi- 
ments were  performed,  in  which  the  rooting  tissue 
of  J.  bulbosus  was  partitioned  from  the  leaves  and 
the  rates  of  photosynthetic  carbon  fixation  of  the 
foliage  were  analyzed  under  different  conditions  of 
carbon-dioxide  enhancement  in  the  rhizosphere  of 
the  sediments.  From  25  to  40%  of  the  carbon  fixed 
in  the  leaves  can  originate  from  the  rhizosphere, 
diffuse  to  the  leaves  via  internal  gas  lacunae,  and 
be  fixed  photosynthetically.  Photosynthetic  utiliza- 
tion of  carbon  dioxide  from  the  water  surrounding 
the  leaves  was  reduced  markedly  when  the  carbon- 
dioxide  concentration  of  the  rhizosphere  was  in- 
creased by  direct  additions  of  carbon  dioxide,  bac- 
teria, or  organic  compounds  (glucose,  acetate)  that 
stimulate  bacterial  growth.  Shifts  to  predominance 
of  submersed  benthic  primary  producers  which 
have  low  light-compensation  points  and  are  adapt- 
ed to  acidified  lakes  are  related  to  circumvention 
of  carbon  limitation  in  the  water  by  utilization  of 
enhanced  carbon-dioxide  availability  in  the  rhizos- 
phere and  at  the  sediment-water  interface  from 
bacterial  degradation  of  organic  matter.  They  are 
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also  related  to  physiological  mechanisms  that  con- 
serve and  recycle  carbon  dioxide  of  respiration  and 
photorespiration.  (Author's  abstract) 
W89-00095 


EFFECTS  OF  THE  SEASON  AND  OF  WATER 

CHEMISTRY  ON  THE  DECOMPOSITION  OF 

NYMPHAEA  ALBA  L.:  WEIGHT  LOSS  AND 

PYROLYSIS  MASS  SPECTROMETRY  OF  THE 

PARTICULATE  MATTER, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00096 


LEAF  PRODUCTION   AND  NITROGEN   AND 
PHOSPHORUS   TISSUE   CONTENT   OF   LIT- 
TORELLA  UNIFLORA  (L.)  ASCHERS.  IN  RE- 
LATION TO  NITROGEN  AND  PHOSPHORUS 
ENRICHMENT  OF  THE  SEDIMENT  IN  OLI- 
GOTROPHIC  LAKE  HAMPEN,  DENMARK, 
Aarhus  Univ.  (Denmark).  Botanical  Inst. 
R.  Christiansen,  N.  J.  Skovmand  Friis,  and  M. 
Sondergaard. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  1,  p  1-1 1 
October  1985.  3  fig,  3  tab,  34  ref. 

Descriptors:  *Water  pollution  effects,  *Lake  sedi- 
ments, *Aquatic  plants,  *Plant  growth,  'Nitrogen, 
•Phosphorus,  Tissue  analysis,  Oligotrophic  lakes, 
Littorella,  Littoral  environment,  Aquatic  soils, 
Plant  tissues,  Roots,  Vascular  tissues,  Inorganic 
compounds,  Plant  morphology,  Plant  physiology, 
Denmark,  Lakes,  Nutrients,  Enrichment,  Leaves. 

Littoral  sediments  with  a  dense  population  of  Lit- 
torella uniflora  were  artificially  enriched  with  ni- 
trogen and  phosphorus.  Leaf  production  and  tissue 
nutrient  content  in  response  to  increasing  levels  of 
nutrients  were  recorded.  Phosphorus  enrichment 
resulted  in  increasing  P  concentrations  in  all  plant 
fractions  (leaves,  stem,  and  roots),  whereas  only 
leaves  and  roots  showed  increasing  N  concentra- 
tions when  inorganic  N  was  added.  Leaf  produc- 
tion increased  significantly  after  increasing  the 
sediment  P  level  2,  3,  and  5  times.  Nitrogen  did  not 
affect  leaf  production.  The  tissue  content  of  total  N 
and  P  in  control  plants  averaged  3.29  and  0.28%, 
respectively.  Thus  the  critical  P  level  in  L.  uniflora 
seems  to  be  about  0.28%,  which  is  higher  than 
previously  published  values.  It  was  also  found  that 
L.  uniflora  translocates  phosphorus  from  old  to 
younger  leaves.  (Author's  abstract) 
W89-00101 


RICHNESS  OF  AQUATIC  MACROPHYTE 
FLORAS  OF  SOFT  WATER  LAKES  OF  DIF- 
FERING PH  AND  TRACE  METAL  CONTENT 
IN  ONTARIO,  CANADA, 

Ontario  Ministry  of  the  Environment,  Dorchester 

Dorset  Research  Center. 

N.  D.  Yan,  G.  E.  Miller,  I.  Wile,  and  G.  G. 

Hitchin. 

Aquatic  Botany  AQBODS,  Vol.  23,  No   1   p  27-40 

October  1985.  3  fig,  2  tab,  43  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
Lakes,  *Species  diversity,  *Trace  metals,  ♦Aquat- 
ic plants,  Macrophytes,  Acidic  water,  Hydrogen 
ion  concentration,  Copper,  Nickel,  Phytoplankton, 
Zooplankton,  Macroinvertebrates,  Fish,  Ontario 
Canada. 

The  total  number  of  macrophyte  species  was  as- 
sessed in  39  lakes  in  centra]  Ontario.  The  copper 
and  nickel  concentrations  and  pH  of  the  lakes 
ranged  from  1  to  360  mg/cu  m,  2  to  3700  mg/cu 
m,  and  3.9  to  7.0,  respectively.  Two  non-exclusive 
subsets  of  the  data  were  examined  to  determine  (1), 
if  floral  richness  was  related  to  lake  pH  in  lakes 
with  low  Cu  and  Ni  levels  (Dataset  I)  and  (2),  if 
tloral  richness  in  acidic  (pH  <  or  =  5.3)  lakes  was 
related  to  levels  of  various  trace  metals  (Dataset 
11).  Charophytes  were  not  found  in  lakes  with  pH 
<  5.2.  In  Dataset  I,  there  was  no  relationship 
between  the  richness  of  tracheophytes  and  pH,  and 
there  was  a  negative  relationship  between  pH  and 
bryophyte  richness.  Unlike  phytoplankton,  zoo- 
plankton,  benthic  macroinvertebrates,  and  fish, 
there  was  no  decrease  in  total  species  richness  in 


lakes  of  pH  <  5.5,  as  long  as  trace-metal  levels 
were  low.  Examination  of  Dataset  II  indicated 
tracheophyte  richness  of  acidic  lakes  was  negative- 
ly correlated  with  Cu  and  Ni  levels.  Biological 
surveys  of  metal-contaminated  acidic  lakes  are, 
therefore,  not  of  use  for  predicting  the  effects  of 
acid  deposition  alone  on  aquatic  macrophytes. 
(Author's  abstract) 
W 89-00 103 


AMMONIUM  AND  NITRATE  UPTAKE  BY 
AQUATIC  PLANTS  FROM  POORLY  BUF- 
FERED AND  ACIDIFIED  WATERS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

J.  A.  A.  R.  Schuurkes,  C.  J.  Kok,  and  C.  den 

Hartog. 

Aquatic  Botany  AQBODS,  Vol.  24,  No.  2,  p  131- 

146,  May  1986.  6  fig,  30  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
'Ammonium,  'Nitrates,  'Aquatic  plants,  Acidic 
water,  Ammonium  compounds,  Oligotrophy,  Ni- 
trogen, Enrichment,  Plant  populations,  Aquatic  en- 
vironment, Roots,  Leaves,  Juncus,  Sphagnum, 
Netherlands,  Absorption. 

In  the  Netherlands,  atmospheric  deposition  of  am- 
monia compounds,  particularly  ammonium  sulfate, 
is  an  important  source  for  the  acidification  of  oli- 
gotrophic soft  waters.  As  a  consequence,  the  acidi- 
fied waters  are  generally  nitrogen-enriched,  ammo- 
nium being  the  dominant  N  form.  How  this  alter- 
ation in  the  nitrogen  condition  affects  the  aquatic 
plant  communities  in  acidifying  waters  was  exam- 
ined. The  uptake  of  ammonium  and  nitrate  by 
leaves  and  roots  of  two  groups  of  freshwater  plants 
was  studied  using  glass  incubation  chambers.  The 
first  group  (Littorella  uniflora,  Lobelia  dortmanna, 
Luronium  natans,  Echinodorus  ranunculoides)  is 
characteristic  of  nitrogen-poor  soft  waters,  where- 
as the  second  group  (Juncus  bulbosus,  Sphagnum 
flexuosum,  Agrostis  canina,  Drepanocladus  flui- 
tans)  often  occurs  in  dense  stands  in  nitrogen- 
enriched,  acid  waters.  Both  groups  have  typical 
adaptations  to  the  nitrogen  condition  of  their 
aquatic  environment.  The  soft-water  species 
showed  a  nitrate-dominated  (63-73%)  nitrogen  uti- 
lization, with  the  roots  as  the  major  (83%)  uptake 
site.  Moreover,  they  were  able  to  survive  at  very 
low  nitrogen  concentrations.  The  acid-tolerant  spe- 
cies had  an  ammonium-dominated  (85-90%)  nitro- 
gen utilization,  with  the  leaves  as  the  major  (71- 
82%)  uptake  site.  This  group  profits  from  the 
increased  ammonium  levels  in  acid  waters.  It  was 
concluded  that  in  the  case  of  acidification  in- 
creased ammonium  concentrations  additionally  ac- 
counted for  the  suppression  of  typical  soft-water 
communities  by  communities  dominated  by  Juncus 
bulbosus  and  Sphagnum  spp.  (Author's  abstract) 
W89-00112 


LOSS  OF  SEAGRASS  IN  COCKBURN  SOUND, 
WESTERN  AUSTRALIA:  II.  POSSIBLE 
CAUSES  OF  SEAGRASS  DECLINE, 

Western    Australia    Univ.,    Nedlands.     Dept.    of 

Botany. 

M.  L.  Cambridge,  A.  W.  Chiffings,  C.  Brittan,  L. 

Moore,  and  A.  J.  McComb. 

Aquatic  Botany  AQBODS.  Vol.  24,  No.  3,  p  269- 

285,  June  1986.  5  fig,  5  tab,  38  ref. 

Descriptors:  'Water  pollution  effects,  'Coastal 
waters,  'Sea  grasses,  'Industrial  wastes,  'Eutroph- 
ication,  'Epiphytes,  Nutrients,  Physical  properties. 
Pathogens,  Echinoderms,  Light  penetration,  West- 
ern Australia,  Mortality. 

Reasons  for  an  extensive  seagrass  loss  following 
industrial  development  were  examined.  Trans- 
planted seedlings  survived  poorly  in  Cockburn 
Sound,  Australia  compared  with  an  adjoining  em- 
bayment.  Altered  temperature,  salinity,  sedimenta- 
tion, and  water  movement  do  not  explain  the  death 
of  seagrass  over  wide  areas,  and  there  is  no  evi- 
dence for  a  role  of  pathogens.  Oil  refinery  effluent 
reduced  seagrass  growth  in  aquaria  at  concentra- 
tions similar  to  those  at  the  point  of  discharge,  but 
could  not  account  for  the  widespread  deterioration 
observed  in  the  field.  Severe  grazing  by  sea  ur- 
chins was  observed  on  meadows  already   under 
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stress  and  does  not  appear  to  be  a  primary  cause  of 
decline;  caged,  transplanted  seedlings  also  deterio- 
rated. Increased  light  attenuation  by  phytoplank- 
ton blooms  may  have  affected  the  depth  to  which 
seagrasses  could  survive,  but  would  have  had  little 
significant  effect  in  shallow  water;  marked  phyto- 
plankton blooms  were  recorded  only  after  exten- 
sive seagrass  decline  had  taken  place.  Light  reduc- 
tion by  enhanced  growth  of  epiphytes  and  loose- 
lying  blankets  of  filamentous  algae  in  nutrient- 
enriched  waters  is  suggested  as  the  most  likely 
cause  of  decline.  Heavy  epiphyte  fouling  was  con- 
stantly observed  on  seagrasses  in  deteriorating 
meadows,  as  well  as  on  declining,  transplanted 
seedlings,  and  is  known  to  significantly  impair 
photosynthesis  in  other  systems.  Extensive  seagrass 
decline  coincided  with  the  discharge  of  effluents 
rich  in  plant  nutrients.  (Author's  abstract) 
W89-00116 


EFFECTS  OF  LIGHT  INTENSITY  ON 
GROWTH  OF  AZOLLA  PINNATA  CULTURED 
IN  EFFLUENT  COLLECTED  FROM  THE 
BANKA  STREAM  IN  WEST  BENGAL,  INDIA, 

Burdwan  Univ.  (India).  Dept.  of  Botany. 

A.  Sarkar. 

Aquatic  Botany  AQBODS,  Vol.   26,   No.    1/2    p 

189-194,  November  1986.  2  tab,  7  ref. 

Descriptors:  'Water  pollution  effects,  'Light  in- 
tensity, 'Plant  growth,  Wastewater,  Azolla,  Chlo- 
rophyll, Organic  carbon.  Nitrogen,  Phosphorus, 
West  Bengal.  India. 

Light  effects  on  Azolla  pinnata  grown  in  effluent 
from  three  stream  sites  were  studied  during  1982- 
1984.  The  average  values  of  the  variables  (chloro- 
phyll 12.7  mg  per  g  dry  wt;  organic  carbon  33.8%; 
nitrogen  4.6%;  phosphorus  0.40%  on  dry  wt  basis; 
and  dry  wt  (actual  growth)  55  mg  per  g  wet  wt) 
were  higher  at  a  light  intensity  of  1200  micromol 
per  sq  m  per  s  than  at  that  of  700  micromol  per  sq 
m  per  s  (chlorophyll  1 1.3  mg  per  g  dry  wt;  organic 
carbon  30.7%;  nitrogen  3.8%;  phosphorus  0.33% 
on  dry  wt  basis;  and  dry  wt  48  mg  per  g  wet  wt). 
The  highest  values  (the  average  values  of  chloro- 
phyll 14.9  mg  per  g  dry  wt;  organic  carbon  38.8%; 
nitrogen  5.4%;  phosphorus  0.48%  on  dry  wt  basis; 
and  dry  wt  62  mg  per  g  wet  wt)  were  recorded  in 
the  months  of  August,  September,  and  October  in 
a  year  of  high  light  intensity.  The  variables  were 
also  highest  with  the  highly-polluted-water  (from 
Sadhanpur)  culture  and  lowest  with  the  non-pol- 
luted-water  (from  Kanchannagar)  culture;  while 
the  polluted-water  (from  Alamganj)  culture  was 
intermediate  in  the  months  of  August,  September, 
and  October  in  a  year  with  light  intensity  of  1200 
micromol  per  sq  m  per  s.  (Author's  abstract) 
W89-00127 


GROWTH  STRATEGIES  AND  DISTRIBUTION 
OF  ISOETIDS  IN  SCOTTISH  FRESHWATER 
LOCHS, 

Saint  Andrews  Univ.  (Scotland).   Dept.  of  Plant 

Biology  and  Ecology. 

A.  M.  Farmer,  and  D.  H.  N.  Spence. 

Aquatic   Botany  AQBODS,  Vol.   26,  No.  3/4    p 

247-258,  December  1986.  3  fig,  47  ref. 

Descriptors:  'Acid  rain  effects,  'Lakes,  'Plant 
growth,  'Scotland,  'Ecological  distribution,  *Eu- 
trophication,  'Aquatic  plants,  'Macrophytes,  Isoe- 
tids, Subularia,  Littorella,  Light  intensity,  Limiting 
nutrients,  Mesotrophic  lakes,  Drainage,  Acidic 
water. 

The  isoetids  are  one  of  the  commonest  ecological 
groupings  of  aquatic  macrophytes  in  Scotland. 
Their  growth  strategies  involve  a  range  of  features 
associated  with  Grime's  classification  of  plant 
strategies.  Subularia  aquatica  is  a  characteristic  ru- 
deral,  although  all  of  the  isoetids  occur  in  habitats 
that  are  disturbed.  Littorella  uniflora  and  Isoetes 
lacustris  are  relatively  stress-tolerant  with  respect 
to  low  light.  L.  uniflora  is  also  better  able  to 
withstand  competition  than  the  other  isoetids.  All 
are  stress-tolerant  when  considering  growth  form 
and  the  nutrient  limitation  of  the  habitats  in  which 
they  commonly  occur.  L.  uniflora  has  a  much 
wider  range  of  distribution  than  the  other  isoetids 
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with  regard  to  alkalinity  or  nutrient  status  of  any 
loch.  An  experimental  growth  study  confirmed 
that  L.  uniflora  is  faster  growing  and  has  a  greater 
response  to  increasing  nutrients  than  Lobelia  dort- 
manna.  and  this  is  used  to  explain  its  greater  toler- 
ance of  mesotrophic  environments.  Decline  of  the 
isoetids  in  Scotland  is  found  to  be  due  to  drainage, 
reservoir  construction,  acidification  and  eutroph- 
ication.  Eutrophication  is  thought  to  be  the  most 
important,  although  evidence  on  these  factors  is 
limited.  This  is  discussed  in  relation  to  the  growth 
strategies  of  these  plants.  (Author's  abstract) 
W89-00129 


LAKE  ENRICHMENT  BY  SUBMERSED  MA- 
CROPHYTES:  A  NORWEGIAN  WHOLE-LAKE 
EXPERIENCE  WITH  ELODEA  CANADENSIS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00131 


SCANNING  ELECTRON  MICROSCOPY  OF 
BACTERIA  AND  DIATOMS  ATTACHED  TO  A 
SUBMERGED  MACROPHYTE  IN  AN  IN- 
CREASINGLY POLLUTED  STREAM, 

Hohenheim  Univ..  Stuttgart  (Germany,  F.R.).  Inst. 

fuer  Bodenkunde  und  Standortslehre. 

H.  J.  Lorch,  and  J.  C.  G.  Ottow. 

Aquatic   Botany  AQBODS,  Vol.  26,  No.  3/4,  p 

377-384,  December  1986.  4  fig,  12  ref. 

Descriptors:  'Water  pollution  effects,  *Stream 
biota,  'Electron  microscopy,  'Epiphytes,  'Bacte- 
ria, 'Diatoms,  'Submerged  plants,  'Macrophytes, 
Ranunculus,  Phyloplankton,  Leaves,  Population 
density,  Sphaerotilus,  Species  composition,  Biolog- 
ical filters,  Enrichment,  Germany,  Streams. 

The  natural  community  of  epiphytic  bacteria  and 
diatoms  on  the  submerged  macrophyte  Ranunculus 
trichophyllus  was  examined  using  scanning  elec- 
tron microscopy.  To  evaluate  the  effects  of  organ- 
ic pollution  on  planktonic  and  epiphytic  micro- 
flora, different  sites  were  selected  along  a  chalk 
stream  (Erms)  with  increasing  organic  pollution. 
Planktonic  bacteria,  measured  both  by  viable  and 
direct  counts,  increased  with  enhanced  water  pol- 
lution. Microscopic  examinations  showed  an  in- 
creased amount  of  cocci  in  unpolluted  zones 
whereas  rods  of  large  size  were  more  numerous  in 
polluted  zones.  Submerged  leaves  from  unpolluted 
and  polluted  sites  showed  a  dense  epiphytic  com- 
munity which  was  irregularly  spread  over  the  sur- 
face. At  both  sites,  density  as  well  as  form  and  size 
of  the  epiphytic  microflora  was  approximately  the 
same.  Only  the  high  density  of  Sphaerotilus  natans 
on  leaves  of  the  polluted  zone  reflected  the  differ- 
ent saprobic  levels  in  the  Erms.  Cocconeis  placen- 
tula  was  common  both  in  polluted  and  unpolluted 
waters.  Factors  affecting  the  structure  of  the  epi- 
phyte community  are  discussed.  It  is  suggested  that 
submerged  macrophytes  act  as  filters  that  enrich 
nutrients.  Therefore,  planktonic  and  epiphytic  bac- 
teria may  react  differently  in  various  zones  of  the 
River  Erms.  (Author's  abstract) 
W89-00132 


EFFECT  OF  3,4  BENZOPYRENE  ON  THE 
PHOTOSYNTHETIC  AND  RESPIRATORY  IN- 
TENSITY OF  THE  GREEN  ALGA  SCENEDES- 
MUS  QUADRICAUDA  (DER  EINFLUSS  VON 
3,4-BENZPYREN  AUD  DIE  PHOTOSYNTH- 
ESE-  UNE  RESPIRATIONSINTENSITAT  DER 
GRUENALGE  SCENEDESMUS  QUADRI- 
CAUDA), 

Rostock  Univ.  (German  DR.)    Dept.  of  Biology. 
A.  S.  Abarzua,  E.  Wittenburg,  and  H.  Arndt. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol  67,  No.  2,  p  213-229,  March  1984.  6  fig,  57  ref. 
English  summary. 

Descriptors:  'Algal  growth,  'Scenedesmus,  *Ben- 
/opyrcne,  'Water  pollution  effects,  •Chlorophyta, 
•Photosynthesis,  'Respiration,  Carbon  dioxide, 
Lethal  limit.  Enzymes,  Radioactive  tracers, 
Carbon  radioisotopes.  Cytochrome  oxidase  activi- 
ty 

The  effect  of  six  different  3,4-bcnzopyrene  concen- 
trations (0.05-50  mg/1)  on  photosynthetic  intensity, 


growth  and  chlorophyll-a  content  were  tested  on 
the  green  alga  Scenedesmus  quadricauda.  The 
higher  the  3,4-benzopyrene  concentration  and  the 
longer  the  incubation  time,  the  more  significant  is 
the  inhibition  of  photosynthetic  activity  (02  pro- 
duction), growth  and  chlorophyll-a  content.  The 
highest  sublethal  3,4-benzopyrene  concentration  at 
experimental  conditions  used  was  5  mg/1.  Short- 
and  long-term  effects  of  the  3,4-benzopyrene  con- 
centration on  photosynthetic  and  respiratory  inten- 
sity as  well  as  C-14  fixation  and  cytochrome  oxi- 
dase activity  were  investigated.  02  production  and 
C02  assimilation  are  significantly  inhibited  after 
brief  exposure  to  3,4-benzopyrene.  Prolonged  ex- 
posure to  3,4-benzopyrene  almost  completely 
blocks  photosynthesis  (C-14  fixation).  Photosyn- 
thesis may  be  inhibited  directly,  but  gradually  less 
than  other  known  primary  sites  of  action  (DNA-, 
RNA-,  protein-synthesis).  The  respiratory  intensity 
was  not  affected  by  short-term  treatment  with  a 
sublethal  concentration  of  3,4-benzopyrene.  When 
exposure  to  3,4-benzopyrene  is  prolonged,  Respira- 
tion intensity  decreases  significantly.  It  is  not  di- 
rectly inhibited  and  still  less  than  inhibition  of 
photosynthesis.  Cytochrome  oxidase  activity  de- 
creases significantly  during  prolonged  exposure  to 
3,4-benzopyrene.  (Miller-PTT) 
W89-00135 


TOXICITY  OF  AN  ANIONIC  DETERGENT  TO 
THE  SPAWN  AND  LARVAE  OF  ANURANS 
(AMPHIBIA), 

Humboldt-Univ.      zu      Berlin      (German     D.R.). 

Museum  fur  Naturkunde. 

J.  Plotner,  and  R.  Gunther. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  72,  No.  6,  p  759-771,  1987.  7  fig,  5 

tab,  36  ref. 

Descriptors:  'Amphibians,  'Detergents,  'Toxicity, 
'Sulfonates,  'Fauna,  'Water  pollution,  Bioassay, 
Solvents,  Polyphosphates,  Larvae,  Spawning. 

Several  experiments  were  performed  to  test  the 
toxicity  of  FIT,  a  washing-up  and  general  cleaning 
alkane  sulfonate-based  detergent  containing  about 
10%  sodium  alkane  monosulfonate  (industrial 
name  E30)  to  spawn  and  larvae  of  anura.  The  LC 
sub  50  values  for  spawn  were  between  0.00162% 
(Rana  dalmatina)  and  0.00497%  (Rana  temporaria). 
The  sensitivity  of  anuran  larvae  depended  on  the 
concentration  and  duration  of  exposure  to  the  de- 
tergent as  well  as  on  the  development  and  differen- 
tiation stage  of  the  organisms.  The  toxicity  of  FIT 
is  not  due  solely  to  the  alkanesulfonate  it  contains, 
but  also  results  from  the  joint  action  of  the  surfac- 
tant, polyphosphates  and  solvents.  The  results  indi- 
cate that  detergents  may  be  harmful  to  the  amphib- 
ian fauna  of  Central  Europe.  (Author's  abstract) 
W89-00139 


SEASONAL  COMPOSITION,  BIOMASS  AND 
PRIMARY  PRODUCTIVITY  OF  THE  PHYTO- 
PLANKTON  IN  LAKITELEK  BACKWATER 
DURING  1980  AND  1983, 

Lower-Tisza    District    Water    Authority,    Szeged 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00144 


TISZA    WATER,    AS    IRRIGATION    WATER, 
POLLUTED   WITH   VARIOUS   COMPOUNDS, 

Jozsef  Attila  Univ.,  Szeged  (Hungary).  Dept.  of 

Biophysics. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-O0145 


MONITORING  OF  MERCURY  POLLUTION 
IN  DUTCH  COASTAL  WATERS  BY  MEANS  OF 
THE  TELEOSTEAN  FISH  ZOARCES  VIVI- 
PARUS, 

Rijkswaterstaat,  The  Hague  (Netherlands).  Div.  of 

Tidal  Waters. 

K.  Essink. 

Netherlands  Journal   of  Sea  Research   NJSRBA, 

Vol.  19,  No.  2,  p  177-182,  November  1985.  5  fig,  5 

tab,  27  ref. 

Descriptors:  'The  Netherlands,  'Bioindicators, 
•Eelpout,    'Mercury,    'Water    pollution,    'Water 


pollution  effects,  'Fish.  'Coastal  waters,  Industrial 
wastewater,  Heavy  metals,  Tissue  analysis, 
Wadden  Sea,  Comparison  studies,  Fate  of  pollut- 
ants, Seasonal  variation,  River  Rhine,  Ems  estuary, 
Scotland,  Firth  of  Forth. 

Zoarces  viviparus  was  used  as  an  indicator  to 
monitor  mercury  pollution  in  Dutch  coastal 
waters.  No  evidence  was  found  for  seasonal  varia- 
tion in  muscle  tissue  mercury  contents.  In  the 
western  Dutch  Wadden  Sea,  mercury  contents 
have  decreased  due  to  a  reduced  mercury  dis- 
charge by  the  river  Rhine.  A  similar  decrease  was 
found  in  the  Ems  estuary  following  a  reduction  of 
industrial  waste  discharges.  In  1981,  mercury  con- 
tents in  Zoarces  viviparus  in  all  coastal  waters 
investigated  were  equally  low.  However,  compari- 
son with  mercury  contents  found  in  the  Firth  of 
Forth  (Scotland)  shows  that  contamination  with 
mercury  is  still  clearly  present  in  Dutch  coastal 
waters.  (Author's  abstract) 
W89-00150 


MODELLING  RESEARCH  ON  THE  PRODUC- 
TION CYCLE  OF  PHYTOPLANKTON  IN  THE 
SOUTHERN  BIGHT  OF  THE  NORTH  SEA  IN 
RELATION  TO  RIVERBORNE  NUTRIENT 
LOADS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00157 


ROLE  OF  SEWAGE  EFFLUENT  IN  THE  AC- 
CUMULATION OF  MACROALGAL  MATS  ON 
INTERTIDAL  MUDFLATS  IN  TWO  BASINS  IN 
SOUTHERN  ENGLAND, 

Southern  Water  Authority,  Otterbourne  (Eng- 
land). 

P.  G.  Soulsby,  D.  Lowthion,  M.  Houston,  and  H. 
A.  C.  Montgomery. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  19,  No.  3/4,  p  257-263,  December  1985.  2  fig, 
4  tab,  26  ref. 

Descriptors:  'England,  'Algae,  'Eutrophication, 
'Limiting  nutrients,  'Water  pollution  effects, 
'Mud  flats,  'Tidal  flats,  'Basins,  Algal  growth, 
Nitrogen,  Phosphorous,  Portsmouth  Harbor,  Bio- 
mass,  Wastewater,  Effluents,  Tissue  analysis, 
Langstone  Harbor. 

Two  intertidal  basins  in  southern  England,  Ports- 
mouth Harbor  and  Langstone  Harbor,  support 
large  crops  of  the  macroalgae  Ulva  and  Entero- 
morpha  each  summer.  Both  harbors  have  received 
discharges  of  sewage,  but  the  sewage  has  been 
removed  from  Portsmouth  Harbor.  Data  from  sur- 
veys of  algal  distribution,  standing  biomass,  tissue 
nutrient  concentration  and  water  column  nutrient 
concentration  have  been  evaluated  in  order  to  de- 
termine the  relationship  between  effluent  discharge 
and  macroalgal  growth.  No  direct  relationship  be- 
tween water  column  nutrient  concentration  and 
macroalgae  biomass  or  area  cover  was  found  in  the 
field.  Concentrations  of  nitrogen  and  Nitrogen: 
Phosphorus  ratio  in  the  tissues  suggest  that  nitro- 
gen is  stored  in  excess  during  the  growing  season. 
The  evidence  strongly  indicates  that  further  in- 
crease in  sewage-derived  nutrient  will  not  result  in 
higher  standing  crops  of  algae  than  currently  ob- 
served. (Author's  abstract) 
W89-00159 


SOME  HYDROCHEMICAL,  HYDROBIOLOGI- 
CAL,  AND  ICHTHYOLOGICAL  FEATURES  OF 
YUGOSLAV  PART  OF  THE  DANUBE  LAST- 
ING FOR  SEVERAL  YEARS  (EINIGE  HYDRO- 
CHEMISCHE,  HYDROBIOLOGISCHE  UND 
ICHTHYOLOGISCHE  EIGENSCHAFTEN  DER 
JUGOSLAWISCHEN  DONAUSTRECKE  IN 
MEHRJAHRIGEM  ZEITRAUM), 
Institute  for  Biological  Research,  Belgrade  (Yugo- 
slavia). 

G.  Petrovic,  D.  Jankovic,  and  V.  Pujin. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  68,  No.  3/4,  p  257-267,  May  1987.  2  tab,  42 
ref.  English  summary. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  'Industrial  wastes.  'Water  pollution 
source.  'Heavy  metals.  'Eutrophication,  *Fish 
populations,  'Zooplankton,  'Danube  River. 
•Yugoslavia,  Lead.  Cadmium,  Zinc,  Nickel, 
Copper,  Species  composition,  Seasonal  variation. 
Rivers.  Urbanization,  Industrial  development. 

On  the  basis  of  the  results  of  hydrochemical,  hy- 
drobiological  and  ichthyological  research  lasting 
for  several  years  some  features  of  the  water  of  the 
Yugoslav  section  of  the  Danube  were  followed. 
The  growth  of  urbanization  and  industry  develop- 
ment have  caused  increases  of  heavy  metals  (lead, 
cadmium,  zinc,  nickel  and  copper),  although  the 
contamination  of  this  part  of  the  Danube  is  lower 
with  regard  to  the  other  sectors.  The  process  of 
eutrophication  is  evident  especially  in  localities 
where  municipal  and  industrial  wastewaters  over- 
flow. Rotatoria  dominate  in  the  structure  of  zoo- 
plankton,  and  the  number  of  species  varies  depend- 
ing on  the  years,  season  and  location.  There  have 
been  no  fundamental  changes  in  the  qualitative 
structure  within  a  period  lasting  for  several  years, 
which  implies  a  certain  increase  of  eutrophication. 
The  negative  changes  have  been  seen  in  the  ichth- 
yofauna,  both  in  the  qualitative  and  quantitative 
structure  of  fish  population.  In  Djerdap  reservoir, 
distinct  changes  have  bben  observed  in  the  struc- 
ture and  composition  of  ichthyofauna,  with  ex- 
pressed domination  of  bream.  (Author's  abstract) 
W89-00165 


INVESTIGATIONS  OF  THE  ECOTOXICOLO- 
GICAL  EFFECT  OF  AN  HERBICIDE  IN  AN 
AQUATIC  MODEL  ECOSYSTEM:  II.  FOOD 
CHAIN  SIGNIFICANCE  AND  PESTICIDE  BAL- 
ANCE (UNTERSUCHUNGEN  ZUR  OKOTOXI- 
KOLOGISCHEN  WIRKUNG  EINES  HERBI- 
ZIDS  IN  EINEM  AQUATISCHEN  MODELLO- 
KOSYSTEM:  II.  NAHRUNGSKETTENPROB- 
LEME  UND  SCHADSTOFFBILANZIERUNG), 
Technische  Univ.  Berlin  (Germany,  F.R.).  Inst. 
fuer  Technischen  Umweltschutz. 
G.  Gunkel. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  69,  No.  1,  p  130-168,  January  1984.  16  fig,  6 
tab,  61  ref.  English  summary. 

Descriptors:  'Herbicides,  'Pesticide  toxicity, 
♦Water  pollution  effects,  'Bioaccumulation,  'Bio- 
logical magnification,  'Ponds,  'Food  chains,  'Path 
of  pollutants,  Atrazine,  Triazine,  Ecosystems,  Phy- 
toplankton, Zooplankton,  Fish,  Macrophytes,  Sedi- 
ments distribution,  Atmosphere,  Microcosms. 

Investigations  on  the  bioaccumulation  of  an  herbi- 
cide (atrazine,  s-triazine)  are  presented  using  a 
small  pond  as  a  model  ecosystem.  Herbicide  resi- 
dues in  organisms  at  different  trophic  levels  (phy- 
toplankton, macrophytes,  zooplankton,  and  fishes) 
during  a  vegetation  period  are  given.  High  biocon- 
centration  factors  occur  in  phytoplankton  during 
periods  of  small  phytoplankton  biomasses.  Orga- 
nisms of  higher  trophic  levels  only  reach  small 
bioconcentration  factors,  and  no  food-chain  effect 
can  be  observed  under  consideration  of  benthic 
and  pelagic  consumers.  The  absolute  distribution 
of  atrazine  in  the  compartments  of  the  small  pond 
during  the  vegetation  period  is  given.  Most  of  the 
herbicide  is  dissolved  in  the  water.  Losses  to 
plants,  animals,  the  sediment,  the  air  and  the  out- 
flow are  discussed.  At  the  end  of  the  experiment 
atrazine  was  distributed  between  the  compartments 
of  the  pond  system  -  water,  sediments,  atmosphere, 
phytoplankton,  and  zooplankton  in  the  ratio 
1 1,400:660:5:2:1.  (Author's  abstract) 
W89-00175 


EFFECTS   OF   ACIDIFICATION   AND    PHOS- 
PHORUS ADDITION  ON  PHYTOPLANKTON 
BIOMASS      AND      PRODUCTIVITY      IN      A 
CIRCUM-NEUTRAL     MESOTROPHIC     LAKE 
RECEIVING  ACID  PRECIPITATION, 
West  Virginia  Univ.,  Morgantown. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00179 


!££c£V.,  ECOSYSTEMS     AS     A     TOOL     IN 
FRESHWATER  AND  MARINE  RESEARCH, 

National  Swedish  Environment  Protection  Board, 


Solna. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00180 


BIOCHEMICAL  MODELS  FOR  THE  HYPO- 
LIMNETIC  OXYGEN  DEPLETION  IN  LAKES 
IMPACTED  BY  WASTEWATER  DISCHARGES: 
1.  ALTERNATIVE  MODELS, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    of 

Chemical  Engineering. 

W.  J.  Snodgrass,  and  P.  S.  Ng. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  72,  No.  1,  p  81-109,  September  1985. 

Descriptors:  'Water  pollution  effects,  'Limnology, 
'Lakes,  'Oxygen  depletion,  'Water  pollution 
sources,  'Model  studies,  Simulation,  Biological 
oxygen  demand,  Sediment  oxygen  demand,  Organ- 
ic compounds,  Ammonia,  Phosphorus,  Organic  ni- 
trogen, Bacteria,  Algae,  Hamilton  Harbor,  Ontar- 
io, Canada,  Wastewater  disposal. 

The  role  that  land-based  inputs  of  organics,  land- 
based  inputs  of  ammonia,  in  situ  formation  of  algae 
and  sediment  oxygen  demand  have  upon  the  initial 
rate  of  hypolimnetic  oxygen  depletion  was  exam- 
ined. Hamilton  Harbor,  a  water  body  impacted  by 
wastewater  discharges,  was  used  for  comparison  of 
the  mechanisms.  The  approach  was  to  construct  a 
biochemical  model  for  each  mechanism  and  to 
ascertain  the  portion  of  oxygen  depletion  explained 
by  the  mechanism.  Simulation  studies  were  used  to 
calibrate  a  BOD  model  (for  land-based  inputs  of 
organics)  and  an  ammonia  model  (for  land-based 
inputs  of  ammonia  and  organic  N)  while  the  total 
phosphorus  model  (for  in  situ  formation  of  organ- 
ics) has  been  calibrated  in  another  study.  The 
ammonia  model  explains  approximately  the  same 
fraction  of  the  oxygen  depletion  rate  as  does  the 
total  phosphorus  model  and  sediment  oxygen 
demand.  Land-based  inputs  of  organics  explain  a 
small  portion  (5-10%).  A  model  which  considers 
oxidation  of  ammonia  by  bacteria,  uptake  of  am- 
monia by  algae,  and  decay  of  in  situ  formed  bio- 
mass,  is  required  to  determine  the  relative  impor- 
tance of  these  mechanisms.  (See  also  W88-00189) 
(Author's  abstract) 
W  89-00 186 


BIOCHEMICAL  MODELS  FOR  THE  HYPO- 
LIMNETIC  OXYGEN  DEPLETION  IN  LAKES 
IMPACTED  BY  WASTEWATER  DISCHARGES: 
2.  PHYTOPLANKTON  BIOMASS  MODEL, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    of 

Chemical  Engineering. 

W.  J.  Snodgrass,  and  P.  S.  Ng. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  72,  No.  2,  p  220-236,  September  1985. 

Descriptors:  'Water  pollution  effects,  'Limnology, 
'Lakes,  'Oxygen  depletion,  'Phytoplankton, 
'Model  studies,  Ammonium,  Organic  compounds. 
Phosphorus,  Nitrogen,  Nitrification,  Lake  sedi- 
ments, 'Hypolimnion,  Oxygen  deficit,  Biomass, 
Wastewater  disposal. 

An  oxygen  model  was  developed,  based  upon  nitri- 
fication of  land-based  inputs  of  ammonia,  oxidation 
of  organics  formed  by  autochthonous  production 
and  sediment  oxygen  demand  (SOD).  Formation 
of  organics  was  calculated  by  a  phytoplankton 
biomass  model,  which  evaluates  the  relative  influ- 
ences of  light,  phosphorus  and  nitrogen.  Predic- 
tions of  the  oxygen  model  show  good  agreement 
with  observations  for  the  rate  and  extent  of  the 
hypolimnetic  oxygen  deficit  (HOD).  25%  of  the 
HOD  is  due  to  biomass  decay  while  the  remainder 
is  due  equally  to  nitrification  and  SOD.  Model 
predictions  were  evaluated  for  water  quality  man- 
agement strategies  (diffuse,  point  source  control). 
Predictions  of  the  rate  of  improvement  requires  an 
SOD  model  which  considers  time  factors  (changes 
in  fluxes  of  organics  to  the  sediments,  consumption 
of  sediment  organics).  (See  also  W89-00186  )  (Au- 
thor's abstract) 
W89-00189 


LIMITS  OF  GROWTH  OF  FIVE  CHLORELLA 
SPECIES  IN  THE  PRESENCE  OF  TOXIC 
HEAVY  METALS, 


Effects  Of  Pollution— Group  5C 

Erlangen-Nuernberg   Univ.,    Erlangen   (Germany, 
F.R.).  Inst,  fuer  Botanik  nd  Pharmazeutische. 
E.  Kessler. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  73,  No.  1,  p  123-128,  April  1986.  1  tab,  25  ref. 

Descriptors:  'Heavy  metals,  'Toxicity,  'Chlorella, 
'Water  pollution  effects,  'Bioindicators,  'Water 
treatment.  Lead,  Copper,  Cadmium,  Mercury, 
Growth, 

Growth  of  18  strains  from  5  Chlorella  species  was 
measured  in  the  presence  of  toxic  heavy  metals 
(Pb,  Cu,  Cd,  and  Hg).  The  sequence  of  toxicity 
was  Hg>>Cu>Cd>Pb.  Between  the  common 
and  fast-growing  Chlorella  species,  i.e.,  C.  sorokin- 
iana,  C.  vulgaris,  C.  saccharophila,  C.  fusca  var. 
yacuolata,  and  C.  kessleri,  there  are  only  compara- 
tively small  differences  in  heavy  metal  tolerance: 
C.  fusca  var.  vacuolata  has  a  Hg  tolerance  slightly 
higher  than  that  of  the  other  species,  C.  vulgaris 
exhibits  a  rather  high  Cd  tolerance,  whereas  C. 
kessleri  is  distinctly  more  sensitive.  C.  saccharo- 
phila appears  heterogeneous  and  comprises  strains 
with  highly  different  degrees  of  sensitivity  towards 
Cd.  (Author's  abstract) 
W89-00191 


PERIPHYTON  DIATOM  COMMUNITIES  AND 
TROPHIC  STATES  OF  THREE  SHALLOW 
LAKES  IN  THE  PFYNWALD  REGION  OF 
CANTON  VALAIS,  SWITZERLAND, 

Zurich  Univ.,  Kilchberg  (Swizerland).  Hydrobio- 

logical-Limnological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00195 


CHANGES  IN  PHYTOPLANKTON  OVER  A 
TEN-YEAR  PERIOD  IN  A  LAKE  UNDERGO- 
ING DE-EUTROPHICATION  DUE  TO  SUR- 
ROUNDING PEAT  BOGS, 

Akademia  Rolnicza,  Lublin  (Poland).  Inst,  of  Nat- 
ural Foundations  of  Plant  Production. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00196 


CHARACTERISTICS  OF  DISTRIBUTION  AND 
MIGRATION  OF  PHOSPHORUS  IN  DEPOS- 
ITS OF  DIANCHI  LAKE,  (IN  CHINESE), 

Academia  Sinica,  Nanjing  (China).  Inst,  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00200 


EFFECTS  OF  ACIDIFICATION  ON  METAL 
BUDGETS  OF  LAKES  AND  CATCHMENTS, 

Ontario  Ministry  of  the  Environment,  Dorchester. 
Dorset  Research  Center. 
P.  J.  Dillon,  H.  E.  Evans,  and  P.  J.  Scholer. 
Biogeochemistry,  Vol.  5,  No.  2,  p  201-220,  1988.  1 
fig,  7  tab,  63  ref. 

Descriptors:  'Acid  rain,  'Weathering,  'Lakes, 
'Catchment  areas,  'Metals,  'Acidic  water,  'Geo- 
chemistry, Acidification,  Copper,  Nickel,  Zinc, 
Iron,  Manganese,  Aluminum,  Sulfur  dioxide,  Sulfu- 
ric acid,  Sinks,  Hydrogen  ion  concentration,  On- 
tario, Canada,  Cycling  nutrients. 

Metal  (Cu,  Ni,  Zn,  Fe,  Mn,  and  Al)  budgets  were 
measured  for  5  lakes  and  their  catchments  near 
Sudbury,  Ontario,  an  area  severely  affected  by  the 
emissions  and  deposition  of  strong  acids  (H2S04/ 
S02)  and  metals.  Three  of  the  lakes  were  circum- 
neutral  (pH  6.3-7.1)  during  the  study  period,  while 
one  lake  had  a  pH  of  about  4.8  and  a  fifth  had  very 
low  pH  (about  4.4).  The  lakes'  catchments  were  all 
sources  of  Al,  Mn  and  Ni,  but  were  sinks  for  Cu 
and  Zn.  The  Fe  results  were  inconsistent:  two 
lakes'  catchments  were  sources  while  three  were 
sinks.  The  acidic  lakes  were  conservative  (i.e.  net 
retention  of  zero)  with  respect  to  Cu  and  Ni,  while 
the  circum-neutral  lakes  were  effective  sinks  for 
these  2  metals.  All  of  the  lakes  were  sinks  for  Zn 
and  Al,  but  the  acidic  lakes  were  less  effective.  All 
lakes  were  also  Fe  sinks.  While  there  was  no 
pattern  relative  to  the  lakes'  pHs.  there  was  a  trend 
towards   increasing   Fe  retention   with   increasing 
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Group  5C— Effects  Of  Pollution 

water  replenishment  time.  The  most   acidic   lake 
was  actually  a  source  of  Mn.  while  the  others  were 
sinks.  (Author's  abstract) 
W  89-0O2O7 


ZOOPLANKTON  COMMUNITY  GRAZING  IN 
\  HYPERTROPHIC  LAKE  (HARTBEE- 
SPOORT  DAM,  SOUTH  AFRICA), 

National  Inst,  for  Water  Research.  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00220' 


GROWTH  AND  CONVERSION  EFFICIENCY 
OF  THE  CATFISH  HETEROPNEUSTES  FOSSI- 
LIS  (BLOCH)  EXPOSED  TO  SUB-LETHAL 
CONCENTRATIONS  OF  SODIUM  PENTACH- 
LOROPHENATE, 

Bangalore  Univ.  (India).  Dept.  of  Zoology. 
G.  Belliyappa,  and  S.  R.  Reddy. 
Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
-  33,  No.  1,  p  1 15-120.  1986.  3  tab,  21  ref. 

Descriptors:  *Growth,  *Sodium  pentachlorophen- 
ate,  'Pesticides,  "Catfish,  'Sublethal  effects,  *Fish 
physiology,  'Water  pollution  effects,  Organic 
compounds,  Food  habits,  Metabolites,  Aquatic  ani- 
mals, Bioaccumulation,  Fish,  Fish  behavior. 

Laboratory  investigations  on  food  intake,  growth 
and  conversion  efficiency  of  the  catfish  Heterop- 
neustes  fossils  reared  in  fresh  water,  0.1  and  0.2 
ppm  sodium  pentachlorophenate  (Na-PCP)  con- 
centrations are  described.  The  metabolic  rate  of 
the  fish  was  derived  from  the  daily  food  intake, 
growth  and  absorption.  The  two  sub-lethal  con- 
centrations of  Na-PCP  had  no  effect  on  the  daily 
food  intake  or  feeding  rates  of  the  fish.  However, 
the  pesticide  appeared  to  elevate  the  metabolic  rate 
of  the  fish,  resulting  in  utilization  of  more  food 
energy  for  purposes  of  maintenance,  SDA,  swim- 
ming, and  surfacing  activities.  This  alters  the  con- 
version efficiency  and  growth  of  the  fish.  (Au- 
thor's abstract) 
W89-00243 


For  primary  bibliographic  entry  see  Field  2H. 
W89-00252 


CONTEMPORARY  CHANGES  IN  COASTAL 
BIOCENOSES  OF  THE  GDANSK  BAY  (SOUTH 
BALTIC),  A  REVIEW, 

Morski  Inst.  Rybacki,  Gdynia  (Poland). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00254 


DIFFERENTIATION  OF  THE  PHYSICAL  AND 
CHEMICAL  PROPERTIES  OF  BOTTOM  SEDI- 
MENTS IN  PHYTOCENOSES  OF  MYRIO- 
PHYLLETUM  VERTICILLATI  SOO  1927,  PO- 
TAMOGETONETUM  NATANTIS  SOO  1927 
AND  HYDROCHARITETUM  MORSUS-RANAE 
LANGENDONCK  1935  ASSOCIATIONS, 
Warsaw  Univ.  (Poland).  Dept  .of  Phytogeo- 
graphy. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00259 


ACUTE      TOXICITY      OF      AMMONIA      TO 

COMMON  CARP  (CYPRINUS  CARPIO  L.), 

Akademia  Rolniczo-Techniczna,   Olsztyn-Kortow 

(Poland).  Dept.  of  Basic  Fishery  Sciences. 

H.  Dabrowska,  and  H.  Sikora. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 

33,  No.  1.  p  121-128,  1986.  3  tab,  29  ref. 

Descriptors:  'Carp,  'Ammonia,  'Toxicity,  'Water 
pollution  effects,  Organic  compounds,  Sublethal 
effects,  Aquatic  animals,  Fish  physiology,  Fish, 
Mathematical  analysis. 

Ammonia  is  a  widespread  contaminant  of  the 
aquatic  environment;  it  occurs  in  industrial 
wastewaters,  municipal  sewage,  and  agricultural 
wastes.  In  carp  (Cyprinus  carpio),  the  acute  toxici- 
ty (median  lethal  concentration)  of  total  ammonia 
and  nonionic  ammonia  was  determined  in  48-h 
tests.  Experiments  were  performed  in  aquaria  (245 
cu  dm)  under  static  conditions,  i.e.  without  water 
flow;  the  toxic  solutions  were  replaced  every  24  h. 
Five  ammonium  compounds  were  used  as  toxic 
agents,  eight  experimental  series  were  carried  out; 
each  series  comprised  5-7  ammonia  concentrations 
and  a  control  fish  group.  The  48-h  LC50  values 
and  the  95%  confidence  interval  were  determined 
by  the  procedure  of  Lichfield  and  Wilcoxon.  The 
concentrations  of  nonionic  ammonia  were  calculat- 
ed; the  resulting  values  of  48-h  LC50  of  total 
ammonia  remained  within  the  range  of  6.6-109  mg/ 
cu  dm,  whereas  the  respective  values  for  nonionic 
ammonia  amounted  to  1.15-1.96  mg/cu  dm,  de- 
pending on  the  ammonium  compound  used.  (Au- 
thor's abstract) 
W89-00244 


ESTIMATION  OF  PHYTOPLANKTON  BIO- 
MASS  AND  PRODUCTION,  AND  ORGANIC 
MATTER  DECOMPOSITION  IN  THREE 
SMALL  FIELD-PONDS, 

Polish   Academy   of  Sciences.   Turew.   Dept.   of 

Agrobiology. 


CHANGES  IN  CHLOROPHYLL  CONTENTS 
OF  SWIETOKRZYSKIE  LAKE  PHYTOPLANK- 
TON, AS  RELATED  TO  QUALITATIVE  AND 
QUANTITATIVE  FLUCTUATIONS  OF  PHY- 
TOPLANKTON DENSITY  AND  OF  THE  PHYS- 
ICOCHEMICAL  CONDITIONS  IN  THIS  LAKE 
IN  SUMMER  1979, 

Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Dept. 
of  Hydrobiology. 
L.  Burchardt.  and  J.  Panczakowa. 
Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
34,  No.  2,  p  177-191,   1987.  4  fig,  5  tab,  28  ref. 

Descriptors:  'Swietokrzyskie  Lake,  'Hypertrophic 
lakes,  'Limnology,  'Phytoplankton,  'Chlorophyll 
a,  'Dissolved  oxygen,  'Poland,  Cycling  nutrients, 
Biomass,  Biological  oxygen  demand,  Hydrogen  ion 
concentration,  Lakes,  Phosphorus,  Water  chemis- 
try, Nitrogen,  Carbon  dioxide,  Light  intensity, 
Wind,  Optical  properties. 

The  hypertrophic  Swietokrzyskie  Lake,  in  the 
northern  part  of  the  city  of  Gniezno  (Poland)  was 
studied  during  the  whole  vegetation  season  in 
1979.  Direct  relationships  were  found  among  phy- 
toplankton chlorophyll  a  content,  Aphanizomenon 
flos-aquae  (L.)  Ralfs  density,  and  various  water 
quality  parameters  water  pH,  dissolved  oxygen, 
BOD5,  oxidizability,  organic  nitrogen,  organic 
phosphorus,  alkalinity,  carbon  dioxide  (free  and 
bicarbonate  C02),  total  hardness,  calcium,  magne- 
sium, and  ammonia  nitrogen).  The  phytoplankton 
chlorophyll  a  content  in  vertical  profile  depended 
on  light  penetration,  whereas  the  horizontal  distri- 
bution depended  on  the  force  and  direction  of 
wind.  (See  also  W89-00258)  (Author's  abstract) 
W89-00257 


QUALITATIVE  AND  QUANTITATIVE 

CHANGES    IN    PHYTOPLANKTON    ON   THE 
BACKGROUND      OF      PHYSICOCHEMICAL 
CHANGES  IN  THE  WATER  OF  SWIETOKR- 
ZYSKIE LAKE  IN  THE  YEARS  1977-1979, 
Adam  Mickiewicz  Univ.,  Poznan  (Poland).  Dept. 
of  Hydrobiology. 
L.  Burchardt,  and  J.  Panczakowa. 
Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
34,  No.  2,  p  193-214,  1987.  11  fig,  4  tab,  36  ref. 

Descriptors:  'Swietokrzyskie  Lake,  'Limnology, 
'Phytoplankton,  'Biomass,  'Hypertrophic  lakes, 
•Eutrophication,  'Anaerobic  conditions,  'Poland, 
'Dissolved  oxygen,  Cycling  nutrients,  Biological 
oxygen  demand,  Hydrogen  ion  concentration, 
Physical  properties,  Water  chemistry,  Seasonal 
variation,  Chlorophyll  a,  Lakes,  Nitrogen,  Phos- 
phorus, Flagellates,  Cyanophyta. 

In  the  course  of  3  years  of  algologica!  and  physico- 
chemical  studies  in  a  flux-less  Swietokrzyskie 
Lake,  strong  eutrophication  was  demonstrated, 
evidenced  in  very  high  concentrations  of  mineral 
nitrogen  (2.564-8.673  mg  N-min/cu  dm)  and  phos- 
phorus (0.900-5.380  mg  P/cu  dm)  in  particular,  and 
by  cyclically  recurrent  blooms  of  Aphanizomenon 
flos-aquae  in  summer,  and  of  Cryptomonas  erosa, 
Cryptomonas  merssoni,  Chroomonas  acuta,  Eug- 
lena  pisciformis,  Koliella  longiseta  and  Chlamydo- 
monas  sp.  in  spring.  A  constant  surplus  of  bio- 
genes,  and,  from  year  to  year,  an  increasing  abun- 
dance of  Aphanizomenon  flos-aquae  were  ob- 
served. The  constant  and  high  oxygen  deficiency 
(with  the  exception  of  spring)  evidenced  the  anaer- 
obic conditions  in  the  water  body.  These  observa- 
tions indicate  that  remedial  action  is  needed  in 
Lake  Swietokrzyskie  to  improve  the  biological 
conditions.  (See  also  W89-00257)  (Author's  ab- 
stract) 
W89-00258 


IMPACT  OF  MANGANESE  INTOXICATION 
ON  THE  BLOOD  PYRUVIC  ACID  OF  A 
FRESHWATER  TROPICAL  PERCH  COLISA 
FASCIATUS, 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00263 


EFFECTS  OF  DISTURBANCE  AND  SEVERE 
SEASONAL  FLUCTUATIONS  IN  ENVIRON- 
MENTAL CONDITIONS  ON  NORTH  TEM- 
PERATE SHALLOW-WATER  FISH  ASSEM- 
BLAGES, 

Oslo   Univ.   (Norway).   Inst,   of  Marine   Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00282 


PCB-RESISTANT  DIATOMS  IN  THE  HUDSON 
RIVER  ESTUARY, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

E.  M.  Cosper,  C.  F.  Wurster,  and  M.  F.  Bautista. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  26,  No.  2,  p  215-226,  February  1988.  5  fig,  55 

ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Dia- 
toms, 'Hudson  River,  'Estuaries,  'Tolerance, 
Toxicity,  Phytoplankton,  Organic  compounds. 

Diatom  cells  that  are  resistant,  as  well  as  sensitive, 
to  the  toxicity  of  polychlorinated  biphenyls  (PCB) 
are  widespread  throughout  the  highly  polluted 
Hudson  River  estuary.  A  study  of  the  distribution 
of  PCB  resistance  among  populations  of  the  dia- 
toms, Thalassiosira  nordenskioldii  and  Asterionella 
glacialis,  revealed  few  spatial  or  temporal  patterns 
for  the  trait  during  spring  and  summer.  The 
number  of  estuarine  clones  of  A.  glacialis  tolerant 
of  more  than  25  ppb  of  PCB  was  greater  than 
twice  the  number  of  clones  isolated  from  nearshore 
waters  at  Sandy  Hook,  NJ.  This  suggests  that 
selection  pressure  for  PCB  resistance  is  greater  in 
the  estuary  than  in  the  New  York  Bight  apex.  If 
specific  sites  of  selection  exist,  the  mixing  of  cells 
within  the  estuary,  or  the  selection  process  may 
involve  a  generalized  response  to  a  multitude  of 
pollutants.  Several  clones  of  both  species  tested 
were  not  only  tolerant  of  PCB,  but  were  actually 
enhanced  in  their  growth  in  the  presence  of  PCB. 
Such  clones  were  distributed  throughout  the  estu- 
ary during  both  seasons.  Selection  in  the  estuary 
favors  no  only  resistant  strains  of  diatoms,  but 
forms  that  may  utilize  organic  pollutants.  (Au- 
thor's abstract) 
W89-00284 

PHYSIOLOGICAL  EFFECTS  ON  COHO 
SALMON  AND  STEELHEAD  OF  EXPOSURE 
TO  SUSPENDED  SOLIDS, 

Oregon  Cooperative  Fishery  Research  Unit,  Cor- 

vallis. 

J.  M.  Redding.  C.  B.  Schreck,  and  F.  H.  Everest. 

Transactions  of  the   American   Fisheries   Society 

TAFSAI,  Vol.  116,  No.  5,  p  737-744,  September 

1987.  1  fig,  3  tab,  32  ref.  Forest  Service  Contract 

PNW-1705-16. 

Descriptors:  'Fish  physiology,  'Salmon,  'Sus- 
pended solids,  'Water  pollution  effects.  Clays, 
Topsoil,  Ash,  Fish,  Bioaccumulation,  Toxicity,  Bi- 
ological studies,  Lethal  limits. 

Yearling  coho  salmon  Oncorhynchus  kisutch  and 
steelhead  Salmo  gairdneri  were  exposed  to  high  (2- 
3  g/L)  or  low  (0.4-0.6  g/L)  concentrations  of  three 
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kinds  of  suspended  solids  (topsoil,  kaolin  clay,  and 
volcanic  ash)  for  as  long  as  7-8  d.  Such  exposure 
did  not  cause  mortality,  but  plasma  Cortisol  con- 
centrations were  temporarily  elevated  in  both  spe- 
cies after  exposure  to  2-3  g/L  of  suspended  topsoil, 
indicating  that  such  exposure  may  have  been 
stressful  to  the  fish.  Feeding  rates  of  both  species 
were  reduced  at  high  exposure  concentrations.  Ex- 
posure of  yearling  steelhead  for  2  d  to  high  or  low 
concentrations  of  suspended  topsoil,  kaolin  clay,  or 
volcanic  ash  induced  similar  elevations  of  plasma 
Cortisol  levels,  and,  in  groups  exposed  to  high 
concentrations,  blood  hematocrits  were  increased. 
Osmoregulatory  performance  in  fresh  water  and 
after  transfer  to  26%  seawater  was  unaffected,  and 
gill  tissue  appeared  normal,  after  exposure  to  sus- 
pended solids.  Exposure  of  yearling  steelhead  to 
high  concentrations  of  suspended  topsoil  reduced 
the  fishes'  tolerance  of  subsequent  infection  by  the 
bacterial  pathogen  Vibria  anguillarum.  These  re- 
sults suggest  that  coho  salmon  and  steelhead  can 
survive  exposure  to  high  concentrations  of  sus- 
pended solids,  but  may  undergo  sublethal  physio- 
logical stress  that  reduces  their  performance  capac- 
ity. (Author's  abstract) 
W89-00292 


EFFECT  OF  LOW  PH  ON  SURVIVAL  OF 
BROOK  TROUT  EMBRYOS  AND  YOLK-SAC 
LARVAE  IN  WEST  VIRGINIA  STREAMS, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy. 

D.  M.  Jordahl,  and  A.  Benson. 
Transactions  of  the  American   Fisheries   Society 
TAFSAI,  Vol.  116,  No.  6,  p  807-816,  November 
1987.  4  fig,  2  tab,  41  ref. 

Descriptors:  *Water  pollution  effects,  *Hydrogen 
ion  concentration,  "Trout,  "Acidification,  "Acid 
streams,  "Embryos,  "Larvae,  Streams,  West  Vir- 
ginia, Virginia,  Survival,  Ecological  effects,  Little 
Laurel  Run,  Roaring  Creek,  Little  Laurel  Creek, 
Water  temperature. 

Survival  of  wild  and  domestic  strains  of  brook 
trout  Salvelinus  fontinalis  embryos  and  yolk-sac 
larvae  was  assessed  in  two  acidic  streams.  Little 
Laurel  Run  (pH  5.0-5.8)  and  Little  Laurel  Creek 
(pH  4.7-5.4),  and  a  reference  stream,  Roaring 
Creek  (pH  6.1-7.2,  in  northern  West  Virginia  from 
October  1983  to  May  1984.  Preliminary  population 
surveys  suggested  that  reproductive  failure  due  to 
low  pH  had  occurred  in  Little  Laurel  Run  and 
Little  Laurel  Creek.  Survival  rates  for  all  develop- 
mental stages,  from  embryo  to  yolk-sac  larvae, 
were  highest  at  Roaring  Creek  and  lowest  at  Little 
Laurel  Creek.  Survival  was  lowest  during  the 
hatching  period  at  Little  Laurel  Run  and  Little 
Laurel  Creek,  where  the  time  to  the  onset  of 
hatching  was  less  and  the  hatching  and  yolk-ac 
periods  were  greater  than  in  Roaring  Creek.  In 
Little  Laurel  Run,  survival  after  hatching  was 
lower  for  the  wild  strain  caused  by  colder  water 
temperatures.  In  the  acidic  streams,  larvae  activity 
and  pigmentation  were  reduced,  and  incomplete 
hatching  was  observed.  These  effects  were  most 
pronounced  at  Little  Laurel  Creek.  Reduced  sur- 
vival of  embryos  and  yolk-sac  larvae  may  explain 
the  low  population  density  and  altered  population 
structure  (mostly  older,  larger  fish  were  present)  of 
brook  trout  at  Little  Laurel  Run  and  the  absence 
of  a  brook  trout  population  at  Little  Laurel  Creek 
(Author's  abstract) 
W89-0O293 


UNIONID  (MOLLUSCA:BIVALVIA)  FAUNA 
9LI£E  SHENANGO  RIVER  IN  MERCER 
COUNTY,  PENNSYLVANIA, 

Pennsylvania     State     Univ.      Shenango     Valley 
Campus,  Sharon. 
C.  R.  Bursey. 

Proceedings  of  the  Pennsylvania  Academy  of  Sci- 
ence PPSAK,  Vol.  61,  No.  1,  p  41-43,  1987  2  fig  2 
tab,  9  ref. 

Descriptors:  "Pennsylvania,  "Dam  effects,  "Shen- 
ango R,ver,  "Mollusks,  "Mussels,  Population  dy- 
namics, Species  diversity,  Water  pollution  effects, 
Ecological  effects,  Water  level  fluctuations. 

A.  survey  of  unionid  mollusks  (mussels)  was  con- 
ducted at  six  sites  in  the  Shenango  River  in  Mercer 


County,  Pennsylvania,  during  1983  and  1984.  A 
total  of  fifteen  species  are  reported  as  currently 
occurring  in  the  river.  Two  species,  Pleurobenma 
cordatum  and  Anodontoides  ferussacianus,  may  no 
longer  be  present  in  the  river  since  they  were 
found  only  as  dead  shells.  The  apparent  decline  in 
the  mussel  fauna  of  the  Shenango  River  may  be 
due  to  several  factors.  Domestic  and  industrial 
pollution  as  well  as  fertilizer  and  pesticide  runoff 
may  have  occurred  and  may  have  been  a  cause. 
Both  sewage  and  steel  plants  discharge  into  the 
river.  Several  large  grain  and  dairy  farms  border 
the  river.  Commercial  harvest  of  mussels  from  this 
river  apparently  was  not  a  cause.  A  significant 
change  in  the  river  was  brought  about  by  the 
construction  of  Pymatuning  Dam  in  1934  and  the 
Shenango  River  Dam  in  1966.  These  flood  control 
dams  reduced  mussel  habitat  by  converting  about 
30%  of  the  length  of  the  Shenango  River  in 
Mercer  County  into  standing  water  subject  to 
annual  drawdown;  the  littoral  zone  is  are  especial- 
ly vulnerable  to  fluctuations  in  water  levels 
(Lantz-PTT) 
W89-00312 


BASELINE  STUDY  OF  JORDAN  CREEK,  CITY 
OF  ALLENTOWN,  LEHIGH  COUNTY,  PENN- 
SYLVANIA, 

Lehigh  Valley  Conservancy,  Inc.,  Emmaus,  PA 
P.  H.  Klotz,  and  B.  L.  Haase. 

Proceedings  of  the  Pennsylvania  Academy  of  Sci- 
ence PPSAK.  Vol.  61,  No.  1,  p  50-58,  1987.  6  fig,  3 
tab,  44  ref. 

Descriptors:  "Water  pollution  effects,  "Jordan 
Creek,  "Macroinvertebrates,  "Pennsylvania,  Or- 
ganic wastes,  Trout,  Organic  matter,  Water  qual- 
ity, Benthic  environment,  Biomass,  Sedimentation. 

Stream  conditions  were  documented  for  a  0.25  km 
segment  of  the  Jordan  Creek  which  is  scheduled 
for  rechannelization.  Macroinvertebrate  samplings, 
physical  measurements  and  selected  chemical  tests 
were  performed  bimonthly  from  September  1984 
through  May  1985.  The  macroinvertebrate  data 
were  evaluated  for  seasonal  population  patterns, 
habitat  preferences,  functional  group  classifica- 
tions, and  organic  waste  tolerances.  A  biotic  index, 
mean  diversity,  and  equitability  were  also  calculat- 
ed. Pollution  was  indicated  by:  (1)  the  benthic 
flocculate;  (2)  the  greater  species  richness  of  ma- 
croinvertebrates in  the  pool  than  in  the  riffle;  (3) 
the  predominance  of  'collector'  macroinverte- 
brates; (4)  the  paucity  of  Brown  Trout  (Salmo 
trutta);  and  (5)  the  relative  abundance  of  White 
Sucker  (Catostomus  commersoni).  The  physical 
and  chemical  parameters  generally  were  within  the 
tolerance  levels  of  the  macroinvertebrates  and  fish. 
The  flocculate  seemed  to  reduce  the  complexity  of 
the  substrate  and  microhabitat  diversity  which 
could  have  resulted  in  fewer  riffle  species.  As  a 
fourth  order  stream,  the  Jordan  Creek  was  charac- 
teristic in  some  ways  of  a  slightly  higher  order 
stream.  The  fact  that  five  species,  all  of  which 
were  collectors  or  collectors  in  combination  with 
another  functional  group,  made  up  62%  of  all  the 
sampled  individuals  appeared  to  indicate  a  reduced 
species  and  functional  group  diversity.  Since  67% 
of  the  individuals  and  55%  of  the  species  were 
determined  as  organic  waste  tolerant  or  faculta- 
tive, the  creek  probably  was  impacted  by  organic 
pollution,  along  with  nutrification  and  sedimenta- 
tion. The  low  number  of  sampled  Ephemeroptera, 
and  the  absence  of  gill-bearing  Gastropoda  and 
certain  Pelecypoda  support  this  suggestion.  A  low 
Salmo  trutta  biomass  with  a  mean  coefficient  of 
condition  below  average  implied  that  the  creek 
had  a  reduced  habitat  quality  most  likely  because 
of  organic  enrichment  and  sedimentation.  (Lantz- 
PTT) 
W89-00313 


PERIPHYTON,  BENTHIC  INVERTEBRATES 
AND  FISHES  AS  BIOLOGICAL  INDICATORS 
OF  WATER  QUALITY  IN  THE  EAST  BRANCH 
BRANDYWINE  CREEK, 

Pennsylvania  Dept.  of  Environmental  Resources, 

Norristown. 

For  primary  bibliographic  entry  see  Field  5A 

W 89-003 14 


Effects  Of  Pollution — Group  5C 

DEVELOPMENTAL  DEFECTS  IN  PELAGIC 
FISH  EMBRYOS  FROM  THE  WESTERN 
BALTIC, 

Biologische   Anstalt    Helgoland   (Germany,   F.R.) 
H.  V.  Westernhagen,  V.  Dethlefsen,  P.  Cameron. 
J.  Berg,  and  G  Furstenberg. 

Helgolaender  Meeresuntersuchungen  HEMEDC, 
Vol.  42,  No.  1,  p  13-36,  1988.  11  fig,  3  tab,  66  ref. 

Descriptors:  "Water  pollution  effects,  "Fish  devel- 
opment, "Biomonitoring,  "Baltic  Sea,  Monitoring, 
Cod,  Fish  eggs.  Plaice,  Flounder,  Water  quality. 

In  February/March  1983  and  1984  a  survey  of 
pelagic  fish  eggs  was  conducted  in  the  western 
Baltic  (Kiel  Bight),  employing  a  horizontally 
towed  plankton  net.  Maximum  egg  numbers  in  the 
upper  meter  of  the  S  =  0.021  salinity  layer  were 
200/100  cu  m.  The  most  abundant  eggs  were  cod 
(up  to  142  eggs/100  cu  m),  followed  by  plaice  (up 
to  74  eggs/100  cu  m)  and  flounder  (20  eggs/100  cu 
m).  A  considerable  percentage  of  embryos  of  all 
species  displayed  aberrant  development.  In  1983 
18%  of  cod,  22%  of  flounder  and  24%  of  plaice 
eggs  caught  contained  defective  embryos;  in  1984 
this  number  was  larger,  ranging  from  28%  in 
plaice  over  32%  in  cod  to  44%  in  flounder.  Early 
developmental  stages  showed  the  highest  malfor- 
mation rates  (up  to  51%  in  the  case  of  early 
flounder  embryos).  With  progressive  development, 
malformations  decreased  in  numbers,  being  lowest 
prior  to  hatching.  Highest  rates  of  malformations 
were  recorded  in  the  Mecklenburg  Bight  in  1983. 
A  second  area  with  high  incidence  of  malforma- 
tion rates  was  located  south  and  east  of  the  island 
of  Langeland.  Several  reasons,  including  environ- 
mental and  anthropogenic  factors,  for  the  occur- 
rence of  malformed  embryos  in  pelagic  fish  eggs 
are  discussed.  The  potential  of  malformation  rates 
in  embryos  of  pelagic  fish  eggs  as  a  tool  for  moni- 
toring is  considered.  (Author's  abstract) 
W89-00315 


SOFT  BOTTOM  FAUNA  NEAR  THE  RIVER 
ELBE  ESTUARY  UNDER  THE  INFLUENCE 
OF  SEWAGE  SLUDGE.  I.  SEASONAL  VARIA- 
TION OF  SPECIES  NUMBER,  ABUNDANCE 
AND  BIOMASS  IN  RELATION  TO  SEDIMENT 
STRUCTURE  (DIE  WEICHBODENFAUNA 
VOR  DER  ELBEMUENDUNG  UNTER  DEM 
EINFLUSS  DER  KLAERSCHLAMMVERKLAP- 
PUNG.  I.  DIE  SAISONALE  VERAENDERUNG 
VON  ARTEN-  UND  INDIVIDUENZAHL 
SOWIE  BIOMASSE  UNTER  BERUECKSICHTI- 
GUNG  DER  SEDIMENTSTRUCKTUR), 
Zoologisches  Inst,  und  Museum,  Hamburg  (Ger- 
many, F.R). 
U.  Muehlenhardt-Siegel. 

Helgolaender  Meeresuntersuchungen  HEMEDC 
Vol.  42,  No.  1,  p  37-65,  1988.  11  fig,  4  tab,  110  ref. 
English  summary. 

Descriptors:  "Elbe  River,  "Estuaries,  "Sludge, 
"Water  pollution  effects,  Seasonal  variation,  Poly- 
chaetes,  Biomass,  Species  diversity,  Aquatic  fauna, 
Benthic  environment.  Spatial  variation,  Mollusks, 
Wastewater  disposal. 

Macrobenthic  fauna  and  sediment  structure  were 
studied  at  six  stations  from  June  1979  to  April 
1981.  The  investigations  were  carried  out  in  the 
outer  estuary  of  the  River  Elbe  at  depths  of  15-38 
m  near  a  sewage  sludge  dumping  site.  The  sedi- 
ment near  this  area  consisted  of  a  high  portion  of 
silt.  Usually,  very  few  species  and  small  numbers 
of  individuals  were  found  near  that  dumping 
ground.  During  summer  1980,  a  mass  development 
of  Abra  alba  and  several  polychaete  species  caused 
an  increase  in  species  number  which  broke  down 
during  the  following  winter.  The  mass  develop- 
ment observed  in  the  study  area  was  apparently 
not  directly  caused  by  the  sludge  dumping  itself, 
but  reflects  the  natural  variability  of  the  communi- 
ty structure.  The  number  of  species  recorded  was 
significantly  correlated  with  a  grain  size  fraction 
>  31  micrometers,  especially  in  summer.  The  sea- 
sonal and  spatial  fluctuation  of  the  benthic  commu- 
nity could  be  well  documented  by  the  abundance 
per  species  (N/S  index).  The  Shaniion-Wiener- 
Index  (H')  and  evenness  (j)  were  also  useful  indica- 
tors of  community  variability.  The  log-normal  dis- 
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Group  5C— Effects  Of  Pollution 

tribution  did  not  show  the  seasonal  and  the  spatial 
differences  of  the  stations.  The  biomass  at  the 
stations  near  the  dumping  area  was  less  except 
during  the  mass  development  of  A.  alba  The  aver- 
age individual  weight  (B/N)  was  shown  to  be  a 
good  indicator  of  population  fluctuations;  poly- 
chaete  biomass  was  positively  correlated  to  a  grain 
size  fraction  <  or  =  6  micrometers,  that  of  mol- 
lusks  to  a  grain  size  fraction  >  31  micrometers 
(Author's  abstract) 
W89-O0316 


APPLICATION  OF  ECOLOGICAL  MODEL- 
LING: IMPACT  OF  THERMAL  EFFLUENT  ON 
A  SMALLMOUTH  BASS  POPULATION, 

Ontario  Ministry  of  Natural  Resources,  Thunder 

Bay.  Fisheries  Research  Section. 

B.  J.  Shuter,  D.  A.  Wismer,  H.  A.  Regier,  and  J. 

E.  Matuszek. 

Transactions  of  the   American   Fisheries   Society 

TAFSAI,  Vol.  114,  No.  5,  p  631-651,  September 

1985.  10  fig,  4  tab,  43  ref. 

Descriptors:  *Thermal  pollution,  *Model  studies, 
♦Smallmouth  bass,  *Powerplants,  "Lake  Huron, 
Bass,  Fish,  Ontario,  Water  temperature,  Spawning, 
Growth,  Population  density. 

A  20-year  integrated  field,  laboratory,  and  simula- 
tion study  of  the  impact  of  thermal  effluent  from  a 
nuclear  power  plant  on  the  smallmouth  bass  Mi- 
cropterus  dolomieui  population  in  Baie  du  Dore, 
Lake  Huron,  is  presented.  A  quantitative  model 
was  constructed  to  forecast  the  range  of  likely 
effects  of  the  plant  on  the  population.  The  model 
was  based  on  the  findings  of  50  years  of  basic 
research  on  smallmouth  bass  ecology  in  Ontario 
and  on  15  years  of  environmental  and  biological 
data  collected  at  Baie  du  Dore  before  the  power 
plant  became  operational.  The  model  embodies 
detailed  descriptions  of  both  the  natural  variation 
in  water  temperature  at  Baie  du  Dore,  and  the 
mechanisms  whereby  variations  in  temperature 
generate  variations  in  cohort  strength.  Five  years 
of  monitoring  data,  collected  after  the  plant 
became  operational,  were  used  to  evaluate  the 
forecasts  of  the  model.  Observed  effects  on  timing 
of  spawning  and  individual  growth  were  generally 
within  the  range  defined  by  the  forecasts.  The 
thermal  effluent  also  altered  the  distribution  of 
adult  fish  and  this,  in  turn,  led  to  an  increase  in  the 
effectiveness  of  the  angling  fishery.  Data  from  the 
postoperational  period  were  used  to  refine  the 
assessment  model.  The  revised  model  was  then 
used  to  evaluate  the  long-term  effects  on  the  popu- 
lation of  the  changes  observed.  How  the  availabil- 
ity of  extensive  site-specific  and  species-specific 
data  helped  to  deal  with  technical  problems  that 
have  plagued  other  impact  assessment  projects  is 
discussed  along  with  the  contributions  of  basic 
research  and  quantitative  modelling  to  the  effec- 
tiveness of  the  study.  (Author's  abstract) 
W89-00317 

SENSITIVITY  OF  YOUNG  STRIPED  BASS  TO 
ORGANIC  AND  INORGANIC  CONTAMI- 
NANTS IN  FRESH  AND  SALINE  WATERS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
D.  Palawski,  J.  B.  Hunn,  and  F.  J.  Dwyer. 
Transactions  of  the   American   Fisheries   Society 
TAFSAI,  Vol.   114,  No.  5,  p  748-753,  September 
1985.  6  tab.  18  ref. 

Descriptors:  'Bass,  'Water  pollution  effects,  "Or- 
ganic compounds,  *Metals,  'Inorganic  com- 
pounds, Toxicity,  Alkalinity,  Hydrogen  ion  con- 
centration, Cadmium,  Copper,  Zinc.  Nickel.  Chro- 
mium, Salinity,  Insecticides. 

The  toxicity  to  young  striped  bass  Morone  saxatilis 
of  a  contaminant  mixture  composed  of  organic  and 
inorganic  chemicals  was  determined  in  fresh  and 
saline  waters  when  the  fish  were  35-80  d  old. 
Decreases  in  water  hardness  and  associated  de- 
creases in  alkalinity  and  pH  increased  the  toxicity 
of  the  mixture.  This  increase  was  attributed  to 
changes  in  the  speciation  of  inorganic  chemicals  in 
water  of  differing  qualities  Under  standard  condi- 
tions for  acute  toxicity  test,  cadmium,  copper,  zinc, 
nickel,  and  chromium  were  more  toxic  to  striped 
bass  in  soft  than  in  slightly  saline  water.  Overall, 


striped  bass  were  as  sensitive  as  most  salmonid 
species  to  seven  inorganic  chemicals  and  three 
organic  insecticides,  and  much  more  sensitive  than 
the  cyprinids,  ictalurids,  and  centrarchids  that  have 
been  tested.  (Author's  abstract) 
W89-00320 


AVOIDANCE  OF  A  WATER-SOLUBLE  FRAC- 
TION OF  COAL  LIQUID  BY  FATHEAD  MIN- 
NOWS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Environmental  Sciences  Dept. 

D  D.  Dauble,  R.  H.  Gray,  J.  R.  Skalski,  E.  W. 

Lusty,  and  M.  A.  Simmons. 

Transactions  of  the   American   Fisheries   Society 

TAFSAI,  Vol.   114,  No.  5,  p  754-760,  September 

1985.  4  fig,  1  tab,  26  ref.  DOE  Contract  DE-AC06- 

76RL0  1830. 

Descriptors:  "Fathead  minnows,  "Coal  liquid, 
♦Water  pollution  effects,  "Phenols,  Fish  behavior, 
Organic  compounds.  Toxicity,  Lethal  limits. 

The  behavioral  response  of  fathead  minnows  Pime- 
phales  promelas  to  a  water-soluble  fraction  (WSF) 
of  coal  liquid  was  evaluated  in  a  nine-chambered 
circular  tank  (rosette).  Groups  of  36  fish  each  were 
tested  to  examine  the  effects  of  this  complex  organ- 
ic mixture  on  a  schooling  species.  Avoidance  of  all 
WSF  concentrations  with  greater  than  1.7  mg/L 
phenols  (dye  photometric  measurements)  occurred 
in  96  h  replicated  test  series.  Fish  preference  data 
were  used  to  estimate  a  median  avoidance  concen- 
tration (AC50)  or  1.54  mg/L  total  phenols.  The 
observed  avoidance  threshold  was  sufficient  to 
protect  the  species  from  acutely  lethal  effects  re- 
ported for  this  coal  liquid  WSF,  but  exceeded 
concentrations  known  to  be  chronically  toxic.  (Au- 
thor's abstract) 
W89-00321 


APPLICATION  AND  TESTING  OF  AN  INDEX 
OF  BIOTIC  INTEGRITY  IN  SMALL,  COOL- 
WATER  STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.    Dept.   of  Fisheries   and   Wildlife   Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00323 


DOES  PH  AFFECT  FISH  SPECIES  RICHNESS 
WHEN  LAKE  AREA  IS  CONSIDERED, 

Fish    and    Wildlife    Service,    Keameysville,    WV. 

Eastern  Energy  and  Land  Use  Team. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00324 

WASTE  TRANSFORMER  OIL  AND  PCB  TOX- 
ICITY TO  RAINBOW  TROUT, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
K.  S.  Mayer,  F.  L.  Mayer,  and  A.  Witt. 
Transactions  of  the   American   Fisheries   Society 
TAFSAI,  Vol.   114,  No.  6,  p  869-886,  November 
1985.  2  fig,  8  tab,  90  ref. 

Descriptors:  "Water  pollution  effects,  "Oil,  "Poly- 
chlorinated  biphenyls,  "Trout,  "Toxicity,  Hydro- 
carbons, Aroclor,  Fish  physiology,  Mortality,  Fish 
diseases,  Growth. 

Young  rainbow  trout  Salmo  gairdneri  (starting 
age,  17  d)  were  exposed  to  nominal  concentrations 
of  0,  0.38,  0.75,  1.5,  3.0,  and  6.0  micrograms/L 
total  polychlorinated  biphenyls  (PCBs)  for  90  d, 
then  held  in  fresh  water  for  60  d.  Sources  of  PCBs 
were:  (1)  waste  transformer  oil  containing  various 
hydrocarbons  plus  a  1:2  ratio  of  Aroclors  1254  and 
1260;  and  (2)  pure  technical  PCBs  of  the  same 
Aroclor  ratio  as  that  in  the  transformer  oil.  Surviv- 
al of  fish  was  much  lower  in  transformer  oil  than  in 
technical  PCBs  at  day  90.  Growth  was  reduced  at 
day  30  by  the  transformer  oil  but  not  until  day  90 
at  the  highest  concentration  of  technical  PCBs.  Fin 
erosion  was  severe  and  vertebra  integrity  was  re- 
duced in  fish  exposed  to  transformei  oil  but  not  in 
fish  exposed  to  technical  PCBs.  Abnormal  swim- 
ming behavior  of  fish  exposed  to  transformer  oil 
was  attributed  to  reduced  volume  of  the  swim 
bladder.  Exposures  to  transformer  oil  decreased 
hematocrit,  and  increased  serum  Cortisol  to  twice 


that  of  controls  and  of  fish  exposed  to  technical 
PCBs.  Exposure  to  either  PCB  source  increased 
disease  resistance  of  fish  to  flush  (external)  chal- 
lenges of  the  bacterium  Yersinia  ruckeri,  but  intra- 
peritoneal injection  of  Y.  ruckeri  caused  faster 
mortality  of  fish  exposed  to  transformer  oil  than  of 
control  fish  or  fish  exposed  to  technical  PCBs.  All 
routes  of  disease  exposure  should  be  considered  in 
contaminant-disease  interactions.  Disease  suscepti- 
bility or  any  clinical  endpoints  measured  were 
never  more  sensitive  indicators  of  contaminant 
stress  than  those  endpoints  normally  examined 
(growth  and  survival)  in  chronic  toxicity  studies. 
Because  fish  took  up  more  PCBs  from  the  techni- 
cal solutions  than  from  transformer  oil,  presumably 
due  to  petroleum  hydrocarbons  in  transformer  oil, 
environmental  assessments  of  PCBs  should  include 
testing  the  form  of  the  material  that  may  enter  the 
environment.  (Author's  abstract) 
W89-00328 

LEACHING  OF  RETORTED  OIL  SHALE:  AS- 
SESSING THE  TOXICITY  TO  COLORADO 
SQUAWFISH,  FATHEAD  MINNOWS,  AND 
TWO  FOOD-CHAIN  ORGANISMS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
D.  F.  Woodward,  R.  G.  Riley,  M.  G.  Henry,  J.  S. 
Meyer,  and  T.  R.  Garland. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  114,  No.  6,  p  887-894,  November 
1985.  4  tab,  27  ref.  DOE  Contracts  DE-AC02- 
82ER60071  and  DE-AC06-76LR-1830. 

Descriptors:  "Leaching,  "Oil  shale,  "Toxicity, 
"Squawfish,  "Fathead  minnows,  "Water  pollution 
effects,  Food  chain.  Potassium,  Lithium,  Magnesi- 
um, Molybdenum,  Sulfates,  Sodium,  Nitrates,  Lea- 
chates,  Colorado  River,  Daphnia,  Mayflies,  Path 
of  pollutants,  Strontium,  Path  of  pollutants. 

Development  of  a  large  shale-oil  industry  in  Colo- 
rado, Utah,  and  Wyoming  would  result  in  disposal 
of  large  volumes  of  retorted  shale.  Water  percolat- 
ing through  these  wastes  could  leach  toxicants  into 
the  surface  waters  of  the  upper  Colorado  River 
system.  Leachate  from  field  lysimeters  containing 
shale  that  had  gone  through  the  Paraho  retorting 
process  6  years  before  had  high  concentrations  of 
K,  Li,  Mg,  Mo,  Na,  S04,  and  N03.  Total  concen- 
trations of  organics  in  leachate  were  low;  nitrogen- 
containing  aromatic  hydrocarbons  approximated 
background  concentrations.  In  96-h  exposures,  un- 
diluted leachate  was  not  toxic  to  fathead  minnows 
Pimephales  promelas  or  Colorado  squawfish  pty- 
chocheilus  lucius,  and  was  only  slightly  toxic  to 
the  mayfly  Hexagenia  bilineata  and  to  Daphnia 
magna.  In  30-d  exposures  to  different  concentra- 
tions of  the  leachate,  a  concentration  of  6:94  (per- 
cent leachate:percent  dilution  water)  caused  re- 
duced growth  of  fathead  minnows  and  reduced 
survival  of  mayflies.  The  highest  test  concentration 
not  causing  toxic  effects  was  3:97.  This  dilution 
represented  conductivity  of  1,080  microS/cm  and 
total  dissolved  solids  of  750  mg/L  -  values  that  are 
1.2  to  2.0  times  higher  than  in  the  Colorado  and 
White  rivers  at  the  Colorado-Utah  border.  The 
elements  Li  and  Sr  appeared  to  be  selectively 
accumulated  by  the  two  fish  species.  Deleterious 
effects  of  leachates  from  retorted  oil  shale  appear 
to  be  unlikely  in  major  rivers  with  large  dilution 
factors.  Feeder  streams  and  backwater  areas  with 
less  flushing  may  require  protection.  (Author's  ab- 
stract) 
W89-00329 
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Acutely  toxic  effects  of  thiocyanate  (SCN(-))  were 
studied  in  brook  trout  Salvelinus  fontinalis  and 
rainbow  trout  Salmo  gairdneri  exposed  to  concen- 
trations of  up  to  518  mg/L  SCN(-).  These  fish 
were  capable  of  accumulating  thiocyanate  against 
its  concentration  gradient  and  at  relatively  rapid 
rates  dependent  upon  the  exposure  SCN(-)  concen- 
tration, fish  size,  and  anionic  composition  of  the 
exposure  water.  Uptake  of  thiocyanate  was  inhibit- 
ed by  external  chloride,  was  accompanied  by  a 
decline  in  the  plasma  Cl(-)  concentration,  and, 
therefore,  presumably  involved  substitution  of 
SCN(-)  for  Cl(-)  at  the  HC03(-)/Cl(-)  exchange 
sites  of  the  gill.  Endogenous  conversion  of  thio- 
cyanate to  cyanide  was  detected  in  exposed  trout; 
the  molar  equilibrium  ratio  of  SCN(-)  to  HCN  in 
blood  was  approximately  664:1.  Determinations  of 
%-h  median  lethal  concentrations  were  of  limited 
value  in  assessing  the  toxicity  of  thiocyanate  be- 
cause of  anomalous  deaths  of  exposed  fish.  These 
deaths  were  characterized  by  convulsions,  gasping, 
loss  of  equilibrium  and  buoyancy,  flaring  of  the 
operculae,  darkening  of  the  skin  epithelium  and, 
within  minutes,  cessation  of  ventilation  and  ex- 
treme rigor.  This  'sudden  death  syndrome'  (SDS) 
could  be  triggered  by  strenuous  exercise,  abrupt 
changes  in  photoperiod,  and  increased  levels  of 
spontaneous  activity.  The  SDS  may  involve  a 
direct  effect  of  SCN(-)  on  neuromuscular  function- 
ing. Prevalence  of  SDS  was  closely  correlated 
with  the  plasma  thiocyanate  concentrations;  SDS 
occurred  in  half  the  fish  when  plasma  concentra- 
tions reached  approximately  250  mg/L  SCN(-). 
(Author's  abstract) 
W89-0O33O 


ADAPTATION  OF  PHYTOPLANKTON-DE- 
GRADING  MICROBIAL  COMMUNITIES  TO 
THERMAL  REACTOR  EFFLUENT  IN  A  NEW 
COOLING  RESERVOIR, 

Georgia  Univ.,   Athens.   Dept.   of  Microbiology. 

S.  A.  Schoenberg,  R.  Benner,  P.  Sobecky,  and  R. 

E.  Hodson. 

Applied       and       Environmental       Microbiology 

AEM1DF,  Vol.  54,  No.  6,  p  1481-1487,  June  1988 

7  fig,  1  tab,  29  ref.  U.S.  Dept.  of  Energy  contract 

DE-AC09-76SR00-819. 

Descriptors:  *Temperature  effects,  *Thermal 
stress,  *Water  temperature,  *Adaptation,  *Cooling 
ponds,  *Nuclear  powerplants,  Phytoplankton, 
Carbon  radioisotopes.  Mineralization,  South  Caro- 
lina, Thermal  pollution,  Isotope  studies,  Sediments, 
Radioactive  tracers,  Biodegradation,  Savannah 
River  Plant,  Steel  Creek,  Metabolism. 

In  water  column  and  sediment  inocula  from  a 
nuclear  reactor  cooling  reservoir  L-reactor  at  Sa- 
vannah River  Plant,  Steel  Creek,  South  Carolina, 
natural  phytoplankton  substrate  labeled  with  14C 
was  used  to  determine  aerobic  and  anaerobic  min- 
eralization rates  for  a  range  of  temperatures  (25, 
40,  55,  and  70  C)  expected  during  reactor  oper- 
ation. For  experiments  that  were  begun  during 
reactor  shutdown,  aerobic  decomposition  occurred 
at  temperatures  of  <  55  C.  After  2  months  of 
reactor  operation,  aerobic  rates  increased  substan- 
tially at  55  and  70  C,  although  maximum  rates 
were  observed  at  temperatures  of  <  or  =  40  C. 
The  temperature  range  for  which  maximum  anaer- 
obic mineralization  (i.e.,  the  sum  of  CH4  and  C02) 
was  observed  was  25  to  40C  when  the  reactor  was 
off,  expanding  to  25  to  55  C  during  reactor  oper- 
ation. Increased  rates  at  55  C,  but  not  70  C,  corre- 
lated with  an  increase  in  the  ratio  of  cumulative 
methane  to  carbon  dioxide  produced  over  21  days 
When  reduced  reactor  power  lowered  the  maxi- 
mum temperature  of  the  reservoir  to  42  C,  aerobic 
decomposition  at  70  C  was  negligible,  but  re- 
mained substantial  at  55  C.  Selection  for  thermo- 
philic decomposers  occurred  rapidly  in  this  system 
in  both  aerobic  and  anaerobic  communities  and  did 
not  require  prolonged  exposure  to  elevated  tem- 
peratures. (Author's  abstract) 
W89-O0336 
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ENVIRONMENTAL  EFFECTS  OF  PAPER  IN- 
DUSTRY WASTEWATERS:  AN  OVERVIEW, 

National  Council  of  the  Paper  Industry  for  Air  and 

Stream  Improvement,  Inc.,  New  York. 

I.  Gellman. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  2,  p  59-65,  1988. 

Descriptors:  *Environmental  effects,  *Water  pollu- 
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properties,  Drinking  water. 

An  overview  is  presented  of  the  current  status  of 
environmental  concerns  facing  the  paper  industry. 
Four  specific  areas  are  addressed:  (1)  an  identifica- 
tion of  the  broad  range  of  environmental  effects  of 
paper  industry  wastewaters;  (2)  methodological  ap- 
proaches that  have  been  employed  in  research  into 
these  problems;  (3)  the  identification  of  some  im- 
portant research  needs;  and  (4)  the  development  of 
a  simple  conceptual  framework  for  considering 
such  research  as  part  of  the  industry's  problem 
definition  and  problem  solution  effort.  Problems 
discussed  include  taste,  odor,  receiving  water  dis- 
coloration, slime  growth,  bacteriological  water 
quality,  and  fisheries  resource  management.  Meth- 
odological considerations  include  field  surveys  and 
laboratory  simulation,  and  the  study  of  individual 
functional  or  species  effects  in  contrast  to  overall 
ecosystem  impact.  Important  research  needs  in- 
clude determination  of  acceptable  ecosystem 
norms  and  normal  variability,  bioaccumulation,  se- 
lection of  suitable  bioassay  organisms  and  proce- 
dures, assessment  of  ecosystem  benefits  of  new 
technologies,  and  the  development  of  an  integrated 
ecosystem  approach  to  assessing  environmental  ef- 
fects. (Author's  abstract) 
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PHYSIOLOGICAL  DISTURBANCES  IN  FISH 
EXPOSED  TO  BLEACHED  KRAFT  MILL  EF- 
FLUENTS, 

National  Swedish  Environment  Protection  Board, 

Nykoeping.  Brackish  Water  Toxicology  Lab. 

A.  Larsson,  T.  Andersson,  L.  Forlin,  and  J. 

Hardig. 

Water  Science  and  Technology  WSTED4    Vol 

20,   No.   2,   p  67-76,    1988.   4  fig,   2   tab,   22   ref. 

Descriptors:  *Fish  physiology,  *Bleaching  wastes, 
♦Toxicity,  "Water  pollution  effects,  Animal  physi- 
ology, Wastes,  Industrial  wastes,  Mills,  Kraft  mills, 
Effluents,  Indicators,  Liver,  Enzymes,  Metabolism, 
Blood,  Fish. 

Physiological  methods,  previously  used  as  health 
indicators  in  laboratory  investigations  on  fish  ex- 
posed to  environmental  pollutants,  were  applied  to 
feral  fish  inhabiting  coastal  waters  polluted  by 
bleached  kraft  mill  effluents  (BKME)  The  results 
show  that  BKME  affect  important  physiological 
functions  and  thereby  the  state  of  health  of  the  fish 
in  the  receiving  body  of  water.  Typical  symptoms 
were  reduced  gonad  growth,  enlarged  liver,  strong 
induction  of  enzymes  in  the  hepatic  mixed  function 
oxidase  system,  elevated  content  of  ascorbic  acid 
in  liver  tissue,  altered  carbohydrate  metabolism, 
disturbed  ion  balance,  and  marked  effects  on  the 
red  and  white  blood  cell  pattern.  Good  agreement 
was  found  between  the  toxic  effects  detected  in 
fish  exposed  to  BKME  in  nature  and  those  ob- 
served in  laboratory  investigations.  The  toxic  ef- 
fects were  most  pronounced  in  fish  living  up  to  4.5 
km  from  the  discharge  source,  but  some  disturb- 
ances could  be  observed  even  in  fish  caught  8-10 
km  from  the  kraft  pulp  plant.  This  indicates  that 
the  area  of  influence  where  the  BKME  exert  bio- 
logical effects  is  much  larger  than  was  previously 
considered.  (Author's  abstract) 
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Effects  Of  Pollution — Group  5C 

Finnish  Pulp  and  Paper  Research  Inst..  Helsinki. 
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Water  Science  and  Technology  WSTED4,  Vol 
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Descriptors:  *Water  pollution  effects,  "Toxicity 
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Wastes,  Industrial  wastes,  Fish  physiology,  Blood, 
Enzymes,  Liver,  Accumulation. 

The  effects  of  toxic  compounds  in  pulp  and  paper 
mill  effluents  on  fish  and  fish  physiology  were 
investigated  by  studying  the  accumulation  of  2,4- 
dichlorophenol,  2,4,6-trichlorophenol,  and  dehy- 
droabietic  acid  in  fish  and  the  physiological  re- 
sponses of  fish  to  this  accumulation.  Tests  were 
performed  at  5  micrograms/1  and  50  micrograms/1, 
and  hematological  parameters  were  measured  in 
the  fish.  The  toxicants  affected  most  of  the  param- 
eters analyzed  (blood  hematocrit,  leucocrit,  hemo- 
globin, mean  cellular  hemoglobin  count;  plasma 
glucose,  lactate;  liver  glycogen).  Significant 
changes  were  also  found  in  enzyme  concentrations 
of  UDP-glucuronyl  transferase  activity  in  the  liver. 
Chlorinated  phenols  seem  to  increase  the  activity 
of  this  enzyme  while  the  resin  acids  seem  to  de- 
crease the  activity.  The  accumulation  of  the  toxi- 
cants tested  is  most  significant  at  the  beginning  of 
the  exposure  period  and  the  toxicants  are  concen- 
trated in  the  liver.  After  20  days  of  exposure,  the 
concentrations  in  the  liver  decrease,  and  this  shows 
the  ability  of  fish  to  eliminate  the  substances  tested 
or  to  change  them  to  an  excretable  form.  The 
accumulation  of  the  toxicants  seems  to  correlate 
with  the  physiological  responses  of  the  fish.  (Au- 
thor's abstract) 
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Laboratory  tests  were  conducted  to  verify  the  field 
observation  that  fourhorn  sculpin  (Myoxocephalus 
quadricornis)  from  the  Gulf  of  Bothnia  demon- 
strated elevated  levels  of  deformed  spins  and/or 
vertebrae  in  areas  polluted  by  bleached  kraft  mill 
effluents  (BKME).  Analysis  of  mechanical  param- 
eters (strength,  elasticity)  and  chemical  composi- 
tion (calcium,  phosphorus,  collagen,  proline,  hy- 
droxyproline)  of  single  vertebrae  after  exposure  to 
BKME  diluted  about  200-1,000  times  confirmed 
the  effects  of  the  effluent  on  bone.  Similar  effects 
were  recorded  for  feral  perch  (Perca  fluviatilis) 
caught  in  the  vicinity  of  a  pulp  mill  and  for  bleak 
(Alburnus  alburnus)  exposed  to  BKME  in  the  labo- 
ratory. Laboratory  tests  were  also  conducted  with 
tetrachloro-l,2-benzoquinone  (TCQ),  a  component 
of  BKME.  After  about  4-1/2  months  of  exposure 
to  0.1  and  0.5  mg  TCQ/1,  sculpin  demonstrated 
deformities  and  aberrant  mechanical  properties  of 
vertebrae.  It  is  suggested  that  the  effects  are  the 
results  of  long-term  metabolic  dysfunction,  leading 
also  to  other  serious  defects  in  the  organism.  (Au- 
thor's abstract) 
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trophication.  Trophic  level,  Transparency.  Optical 
properties.  Coasts.  Effluents. 

Abundance  and  species  composition  of  fish,  includ- 
ing early  stages,  were  studied  along  a  gradient 
from  a  Bothnian  pulp  mill  producing  bleached 
kraft.  Close  to  the  outlet,  the  density  of  fish  was 
very  low  and  the  recruitment  drastically  reduced. 
Farther  away,  btomass  increased  to  a  high  level  in 
a  zone  characterized  by  dense  populations  of  cy- 
printds.  mainly  roach,  and  ruffe.  Other  common 
Baltic  species,  e.g..  herring,  perch,  and  sand-goby, 
occurred  in  subnormal  densities.  Compared  to  the 
cyprinids.  the  recruitment  of  these  species  was 
disturbed  in  much  wider  areas,  which  is  considered 
to  be  a  consequence  of  their  larval  biology.  The 
populations  of  at  least  perch  and  sand-goby  must 
largely  be  based  on  immigration.  The  effluent 
impact  on  the  fish  communities  seems  to  be  due  to 
a  combination  of  its  eutrophicating,  toxic,  and  re- 
pelling properties:  the  low  transparency  of  the 
water  may  also  be  important.  (Author's  abstract) 
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EFFECTS  OF  A  BLEACHED  PULP  MILL  EF- 
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Growth  and  reproductive  capacity  in  perch  (Perca 
fluviatilis  L.)  and  roach  (Rutilus  rutilus  (L.)  were 
studied  during  1983,  1984,  and  1985  in  a  coastal 
area  of  the  Bothnian  Sea  affected  by  bleached  pulp 
mill  effluents.  Comparative  investigations  were 
made  at  a  mill  producing  unbleached  pulp.  In 
perch  exposed  to  bleachery  effluents,  effects  were 
observed  on  length  increase  rates,  somatic  condi- 
tion factors,  and  on  gonad  development.  The  frac- 
tion of  fishes  displaying  inhibited  gonadal  recru- 
descence was  high  close  to  the  mill,  and  the  size  of 
developing  gonads  was  comparatively  small. 
Growth  was  faster  in  exposed  fishes,  in  young-of- 
the-year  as  well  as  in  older  fish.  Effects  on  length 
growth  could  be  distinguished  as  far  back  as  in 
1975.  Energy  storage,  expressed  as  the  condition 
factor,  was  highest  in  exposed  fishes.  The  effect 
pattern  was  more  diffuse  in  roach,  but  examples  of 
reduced  gonad  growth  were  noted.  In  conclusion, 
these  studies  provided  evidence  for  changes  in  the 
energy  allocation  system  in  fish  exposed  to  a 
bleached  pulp  mill  effluent.  (Author's  abstract) 
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ORGANOCHLORINE  COMPOUNDS  IN  THE 
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Accumulation.  Bioaccumulation,  Tissue  analysis, 
Bleaching  wastes. 


rather  than  polychlorinated  dibenzodioxins  and 
polychlonnated  dibenzofurans,  could  be  the  most 
important  receptor-specific  environmental  toxins. 
Despite  the  fact  that  the  pollution  of  the  aquatic 
ecosystem  by  the  forest  industry  in  many  areas  is 
decreasing  due  to  improved  processes  and  treat- 
ment plants,  organochlorine  bleaching  products 
still  appear  to  have  importance  due  to  harmful 
discharges,  especially  since  they  still  cause  taste 
problems  in  seafood  due  to  the  bioaccumulation  of 
chloroanisoles  and  chloroveratroles.  (Author's  ab- 
stract) 
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ENVIRONMENTAL  FATE  OF  CHLORO- 
GUAIACOLS  AND  CHLOROCATECHOLS, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 
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The  mutagenic  properties  of  pulp  and  paper  mill 
effluents  were  studied  in  three  mills:  bleached  kratt 
mill  with  aerated  lagoon  treatment  (Mill  1), 
bleached  kraft  mill  with  activated  sludge  treatment 
(Mill  2),  and  mechanical  pulp/paper  mill  (Mill  3). 
Both  treated  and  untreated  effluents,  process 
streams,  and  molecular  fractions  were  tested  for 
mutagenicity  (Ames  test,  Salmonella  typhimunum 
TA100  and  SCE  sister  chromatid  exchange  test, 
Chinese  hamster  ovary  cells).  To  verify  the  poten- 
tial environmental  effects,  the  mutagenic  activity 
of  concentrated  recipient  lake  water  (Mill  2)  was 
also  studied.  The  Ames  mutagenicity  of  the 
bleached  kraft  mill  effluent  (BKME)  originated 
from  the  first  chlorination  filtrate;  SCE  mutagenic- 
ity also  occurred  in  the  alkali  extraction  stage 
filtrate  (Mill  1).  No  Ames  mutagenicity  was  detect- 
ed in  the  paper  mill  effluent,  but  it  was  SCE 
mutagenic.  Activated  sludge  treatment  of  BKME 
removed  both  Ames  and  SCE  mutagenicity,  but 
the  aerated  lagoon  treated  BKME  was  still  SCE 
mutagenic.  No  mutagenic  activity  was  detected  in 
the  recipient  water  concentration.  (Author's  ab- 
stract) 
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HOMING  OF  ADULT  CHINOOK  SALMON 
AFTER  BRIEF  EXPOSURE  TO  WHOLE  AND 
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Descriptors:  *Salmon,  *Oil  pollution,  *Ecological 
effects.  *Water  pollution  effects.  *Fish  migration, 
•Animal  behaviors,  *Fish,  Dispersants,  Oil,  Fish 
hatcheries,  Oil  spills. 


creased  and  longevity  decreased,  but  homing  fre- 
quency remained  relatively  constant.  (Author's  ab- 
stract) 
W89-O0375 

COMPARISON  OF  LABORATORY  AND 
FIELD  OBSERVATIONS  OF  FISH  EXPOSED 
TO  THE  HERBICIDES  MOLINATE  AND 
THIOBENCARB, 

California  State  Dept.  of  Fish  and  Game,  Rancho 

Cordova.  Pesticide  Investigations  Unit. 

B.  J.  Finlayson,  and  G.  A.  Faggella. 

Transactions  of  the   American   Fisheries   Society 

TAFSAI,  Vol.  115,  No.  6,  p  882-890,  November 
1986.  3  fig.  3  tab,  35  ref.  California  State  Water 
Resources  Control  Board  Contract  1-161-420. 

Descriptors:  *Water  pollution  effects,  *Fish,  •Her- 
bicides, *Molinate,  *Thiobencarb,  Toxicity,  Steel- 
head,  Salmon,  Catfish,  Bass,  Lethal  limits,  Mortali- 
ty, Carp,  Farm  wastes,  Sacramento  River,  Agricul- 
tural runoff,  Bioassay,  Population  exposure,  Cali- 
fornia. 

Acute  toxicity  tests  with  the  rice  herbicides  molin- 
ate  (Ordram)  and  thiobencarb  (Bolero)  and  with 
thiobencarb-molinate   mixtures  on  juvenile   steel- 
head  Salmo  gairdneri,  chinook  salmon  Oncorhyn- 
chus  tshawytscha,  channel  catfish  Ictalurus  puncta- 
tus,   and  striped  bass  Morone  saxatilis  produced 
median  lethal  concentrations  (96-h  LC50  values) 
indicating  that  thiobencarb  (0.76-1.8  mg/L)  was  11 
to  19  times  more  toxic  than  molinate  (8.1-34  mg/ 
L);   thiobencarb-molinate   mixtures   at    1:1    LC50- 
value  ratios  had  additive  toxic  effects  on  steelhead, 
chinook  salmon,  and  channel  catfish.  Chronic  tox- 
icity tests  with  molinate  produced  28-d  no-observ- 
able-effect-level and  lowest-observable-effect-level 
values  for  survival  and  hematology  of  0.09  and 
0  13   mg/L,   respectively,   for  common  carp  Cy- 
prinus  carpio,  and  1.7  and  2.6  mg/L,  respectively, 
for  channel  catfish.  Observations  made  on  mortali- 
ty and  hematology  of  common  carp,  white  catfish 
Ictalurus  catus  and  channel  catfish  in  agricultural 
drains  containing  the  herbicides  were  compared  to 
effects  determined  in  laboratory  toxicity  tests.  The 
herbicides  are  discharged  from  May  through  June 
into  agricultural  drains  and,  subsequently,  the  Sac- 
ramento River  and  Sacramento-San  Joaquin  Estu- 
ary, California.  The  field  results  agreed  with  labo- 
ratory observations  for  common  carp;  they  were 
found  dead  in  drains  when  concentrations  of  0.13 
mg  molinate/L  or  greater  lasted  for  21  d  or  more. 
White  and  channel  catfish  were  apparently  unaf- 
fected. (Author's  abstract) 
W89-00376 


Pollution  by  organochlorine  compounds  is  re- 
viewed. These  compounds  have  been  found  to 
cause  ecological  damage,  initially  by  causing  de- 
clining populations.  Dioxin  toxicity  has  been 
shown  to  occur  from  structural  binding  of  the 
toxin  to  a  cytosolic  rcccplor.  and  this  action  has 
been  extended  to  many  planar  and  coplanar  aro- 
matic organochlormcs  which  are  released  into  the 
environment  from  pesticide  uses,  dumping  of 
chlorophenol  wastes,  chlorobleaching  of  pulp,  dis- 
infection of  water,  and  combustion  of  organochlor- 
ines  or  chloride-containing  materials.  More  effi- 
cient combustion  has  been  developed  to  restrict 
organochlorine  emissions  Recent  analyses  of  wild- 
life samples  have  shown  that  certain  planar  or 
coplanar  aromatic  chlorohydrocarbons  and  ethers, 


Adult  chinook  salmon  Oncorhynchus  tshawytscha 
that  had  returned  to  the  University  of  Washington, 
Seattle,  hatchery  were  exposed  for  1  h  to  either 
whole  Prudhoe  Bay  crude  oil,  a  chemical  dispers- 
ant,  or  chemically  dispersed  oil  in  fresh  water.  The 
oil  exposure  concentrations  were  higher  than 
under  oil  spill  conditions  measured  in  the  field. 
Members  of  the  treatment  groups  and  similarly 
handled  controls  were  held  for  1  day  after  expo- 
sure and  then  displaced  downstream.  Neither  fre- 
quency of  homing  (72%  overall)  nor  days  to  return 
to  the  hatchery  (mean  =  3.2  d)  were  affected  by 
the  treatments.  Retention  of  some  treated  fish  at 
the  hatchery  determined  that  longevity  was  suffi- 
cient to  prevent  significant  bias  in  estimates  of 
homing.    Later   in   the  season,   homing  speed   in- 


INFLUENCE  OF  PH  AND  AMMONIA  SALTS 
ON  AMMONIA  TOXICITY  AND  WATER  BAL- 
ANCE IN  YOUNG  CHANNEL  CATFISH, 

Southern   Illinois  Univ.   at   Carbondale.   Fisheries 

Research  Lab. 

R.  J.  Sheehan,  and  W.  M.  Lewis. 

Transactions   of  the   American   Fisheries   Society 

TAFSAI,  Vol.  115,  No.  6,  p  891-899,  November 

1986.  3  fig,  5  tab,  33  ref. 

Descriptors:  *Water  pollution  effects,  *Hydrogen 
ion  concentration,  'Dehydration,  •Ammonia, 
•Toxicity,  •Catfish,  Lethal  limits,  Ammonium 
chloride,  Ammonium  sulfate,  Nitrogen,  Biological 
studies,  Fish  physiology,  Bioassay,  Mortality, 
Blood,  Osmosis. 

Eight  static  24-h  median  lethal  tests  were  conduct- 
ed with  16-g  channel  catfish  Ictalurus  punctatus  at 
water  temperatures  of  about  21  C.  Tests  were 
performed  at  four  acidities  with  ammonium  chlo- 
ride and  with  ammonium  sulfate.  When  compared 
on  the  basis  of  un-ionized  ammonia  nitrogen  (NH3- 
N)  ammonium  chloride  solutions  were  more  toxic 
than  ammonium  sulfate  solutions.  Median  lethal 
concentrations  (24-h  LC50s)  at  pH  8.8,  8.0  7.2  and 
6.0  were,  respectively.  1.91,  1.45,  1.04,  and  0.74  mg 
NH3-N/L  for  ammonium  chloride,  and  2.24,  1.75, 
1  16  and  0.81  mg  NH3-N/L  for  ammonium  sul- 
fate' Ionized  ammonia  (NH4)  was  not  lethal  at 
concentrations  up  to  1.787  mg  NH4-N/L.  Slopes 
of  the  probit  regressions  of  NH3-N  concentration 
versus  mortality  increased  with  decreases  in  pH 
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and  were  nearly  vertical  at  pH  6.0.  Hematocrits  of 
channel  cattish  exposed   to  lethal  ammonia  solu- 
tions also  increased  with  decreases  in  pH,  indicat- 
ing an  effect  on  osmoregulation.  Plasma  osmolality 
and  red  blood  cell  diameters  did  not  change  when 
channel   cattish   were   exposed   to   NH3-N    LC50 
solutions  at  low  and  high  pH;  increases  in  hemato- 
crit were  due  to  isotonic  dehydration.  Common 
physiological  salts  elicited  similar  blood  and  letha- 
lity responses  from  channel  catfish  at  pH  6.0  when 
compared  on  an  equimolar  basis  to  ammonium  salt 
solutions.  Hemoconcentration  seems  to  potentiate 
the  toxicity  of  ammonia  by  increasing  blood  am- 
monia concentrations.  If  so,  isotonic  dehydration 
would  account   for  the  apparent   increase  in  the 
toxicity  of  NH3  at  low  pH.  Based  on  acute  toxicity 
tests  that  account  for  osmotic  effects,  NH4  must  be 
considered  to  be  essentially  nontoxic  to  channel 
catfish.  (Author's  abstract) 
W89-00377 


CORNEAL  DAMAGE  IN  LARVAE  OF 
STRIPED  BASS  MORONE  SAXATILIS  EX- 
POSED TO  COPPER, 

National  Marine  Fisheries  Service,  Oxford    MD 

Oxford  Lab. 

J.  E.  Bodammer. 

Transactions  of  the  American   Fisheries  Society 

TAFSAI,  Vol.  114,  No.  4,  p  577-583,  July  1985   3 

fig,  1  tab,  21  ref. 

Descriptors:  *Copper,  *Water  pollution  effects, 
•Sublethal  effects,  *Larvae,  'Striped  bass,  Cornea 
I  issue  analysis,  Fish  physiology.  Biological  stud- 
ies, Population  exposure,  Animal  behavior,  Heavv 
metals.  ' 

Four-week-old  striped  bass  larvae  were  exposed 

r Tn^n  t0  60'  8°'  l10'  0r  15°  micrograms 
k  i  J  pnor  to  an  examination  of  their  corneas 
by  light  and  electron  microscopy.  Epithelial  cells 
were  sloughed  from  the  corneas  in  a  dose-depend- 
ent manner;  corneas  from  fish  exposed  at  the  high- 
est concentration  were  so  denuded  that  the  stromas 
were  exposed.  Corneas  from  fish  exposed  to  80  and 
110  micrograms/L  also  exhibited  a  second  type  of 
pathological  response  that  was  concentration-de- 
pendent and  resulted  in  greatly  enhanced  cytoplas- 
mic density,  condensed  nuclear  chromatin  and 
pyknosis,  extensive  cytoplasmic  vacuolation,  and 
mitochondrial  swelling  and  degeneration  in  the 
epithelial  cells.  Copper-induced  pathological 
changes  of  the  visual  system  may  affect  the  ability 
ot  larvae  to  feed  and  to  respond  normally  to  visual 
stimuli.  (Author's  abstract) 
W89-00380 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


ol*J£?S  OF  ORGANIC  CONTAMINANTS  ON 
Sf£R  n?YE"ON  OF  THE  STARRY  FLOUN 
DER    PLATICHTHYS    STELLATUS    IN    SAN 

noANCAS£n  B^'^  HEPATIC  CONTANMISNAN 
"ON  AND  MIXED-FUNCTION  OXIDASF 
SB"  DURING  ™E  REPRODUC 

SKSlSrSff  Nati°na'  ^  CA  EnVir°"- 
R.  B.  Spies,  D.  W.  Rice,  and  J.  Felton 
Marine  Biology  MBIOAJ.  Vol.  98,  No.  2,  p  181- 
wmTp198?,  6  f'§V2  tab'  43  ref'  DOE  Com  act 
57590  8  °AA  Contract  40-ABNC- 

^oS'0™  *Wate!;  pollu,,on  effects-  "California, 

Organic  compounds,  'Flounder,  *Fish  physiolo- 

f«n    Spawn'ng'  Fish-  *San  Francisco  Bay    Mixed- 

na"ed°b-n0hXldT'riSh  behavi°r'  Liver'  PoiycMori- 
nated  biphenyls,  Aromatic  compounds,  Hydrocar- 
bons  San  Pablo  Bay,  Seasonal  variation/Hepatic 

zymesycra0|?frb0nS'xMe,ab0lism'  Reduction .En- 
zymes,  California,  Tissue  analysis. 

aCnTac,ivl°nSr0f  "eUtral  or8anic  contaminants 
oxidase  (MFni  miCrOSomal  P-450  mixed-function 
starrv fir ?  , ?  *"?.  measured  in  the  livers  of  the 
starry   flounder,   collected   from   more-   and   less 

the  m??w  S',eS  !,"  San  Frandsco  Bay.  during 
coUecteV  F&f^lgF^J*"** 

u^nr^  centra,^  r^nctoty.!^^ 
PCBU  "h  at!°nS  ?f  Chlorinated  biphenyls 
IFCBs)  and   polynuclear   aromatic    hydrocarbons 


(PAH)  (fluorescence  equivalents  of  pyrene)  than 
those  collected  at  a  site  in  northern  San  Pablo  Bay 
(SP),   where   urban   development    is   less   intense 
Hepatic  aryl  hydrocarbon  hydroxylase  (AHH)  ac- 
tivity, in  males  and  in  gonadally  immature  females 
fluctuated     significantly     from     September     1984 
through  April  1985  with  the  Bk  population  exhibit- 
ing   insignificantly   greater   activities   during    this 
period.    Site   differences   were   especially   notable 
during  the  time  of  spawning  (January-March),  as 
AHH   activities  of  starry   flounder  from   SP  de- 
clined and  those  from  Bk  remained  elevated  These 
site  differences  appear  to  be  due  to  P-450  isozymes 
(e.g.    P-450E)   whose  activities   are   inducible   bv 
some   PCBs   and    PAHs,   as   males  and   gonadlly 
immature   females   from   the  two   sites   were   not 
different    in   their   hepatic   AHH   activities   when 
assayed  in  the  presence  of  an  inhibitor  of  P-450E 
7'8\buu0flaVOne  (7-8-BF)-  Greatly  reduced  hepat- 
ic AHH  activities  in  females  coincided  with  the 
onset  of  vitellogenesis;  however,  a  comparison  of 
temale  starry  flounder  bearing  yolky  eggs  from  the 
two  sites  during  several  successive  reproductive 
seasons  indicated  significantly  greater  AHH  activi- 
ty in  those  caught  at  Bk  than  those  from  SP.  There 
was  a  linear  relationship  between  hepatic  AHH 
activity  and  its  inhibition  by  7,8-BF  in  all  P  stella- 
tus   assayed   and   more   than   98%   of  individuals 
caught  in  San  Francisco  Bay  had  hepatic  AHH 
activities   that   were  suppressed   by   7.8-BF    (Au- 
thor's abstract) 
W89-00385 


^orTS  TOXICITIES  OF  ELEVEN  METALS  TO 
EARLY  LIFE-HISTORY  STAGES  OF  THE 
YELLOW  CRAB  CANCER  ANTHONYI, 

California  Univ.,  Santa  Barbara.  Marine  Science 
Inst. 

J.  M.  Macdonald,  J.  D.  Shield,  and  R.  K.  Zimmer- 
Faust. 

Marine  Biology  MBIOAJ,  Vol.  98,  No  2  n  201- 
207,  June  1988.  1  fig,  4  tab,  40  ref.  ' 

Descriptors:  'Toxicity,  'Water  pollution  effects 
*Yellow  crabs,  'Drilling  fluids,  *Heavy  metals 
Iron,  Barium.  Aluminum.  Nickel,  Copper,  Lead 
Cadmium,  Chromium,  Manganese,  Mercury  Mor- 
tality, Lethal  limits,  Survival,  Crabs.  Bioassay 
Monitoring,  Reproduction,  Sublethal  effects. 

Findings  from  the  first  laboratory  experiments  to 
assess  toxicities  of  metals  found  in  drilling  muds  to 
embryos  and  prezoeae  of  a  brachyuran  crab    are 
reported.  Embryos  of  Cancer  anthonyi  are  brood- 
ed externally  on  the  abdomen  of  female  crabs  thus 
embryos  may  be  continuously  exposed  to  pollut- 
ants   contained     in    sediments    of    contaminated 
benthic  habitats.  Lethal  concentrations  of  metals  to 
embryos  after  7  d  exposures  were:  iron  and  barium 
(sulfate),  1000  mg/L;  barium  (chloride),  100  mg/L- 
aluminum  and  nickel,  10  mg/L;  copper  and  lead,  1 
mg/L;  cadmium,  chromium  VI  and  manganese    < 
or  -  0.01  mg/L;  mercury,  <  or  =  0.001  mg'/L. 
All    metals    effectively    retarded    embryos    from 
hatching  at  concentrations  equal  or  lower  to  those 
causing  mortality,  except  for  cadmium.  Particular- 
ly impressive  was  iron,  which  suppressed  hatching 
at  1  to  10  mg/L.  concentrations  previously  found 
non-deleterious  to  marine  organisms  and  100  times 
more  dilute  than  concentrations  causing  significant 
embryo  mortality.  The  effects  of  metals  on  em- 
bryos increased  as  a  function  of  exposure  duration 
embryo  mortality  was  delayed  for  at  least  120  h  at 
concentrations  <  or  =  1.0  mg/L.  with  the  excep- 
",°"° f  mercury.  Lethal  concentrations  established 
at  96  h  were  meaningless  for  crab  embryos    be- 
cause acute  toxic  thresholds  were  not  attained  by 
that  time.   Larval  survivorship  to  chromium  VI 
copper,  and  zinc  increased  following  exposure  of 
embryos  to  these  metals  at  low  concentrations  (< 
or  -  10  mg/L),  suggesting  induction  of  biochemi- 
cal pathways  for  products  which  bind  or  metabo- 
lize metals.  Identical  exposures  of  embryos  to  lead 
tailed  to  enhance  subsequent  larval  survivorship 
showing  that  inductions  may  be  metal-specific   Ex- 
posures of  brachyuran  embryos  at  field  sites  and 
he  success  of  their  subsequent   hatching   in   the 
laboratory  may  be  a  means  of  assessing  environ- 
mental contamination  otherwise  difficult  to  moni- 
tor. (Author's  abstract) 
W89-00386 


BIOCHEMICAL  COMPOSITION  OF  THE 
BLUE  CRAB  CALLINECTES  SAPIDUS  EX- 
POSED TO  THE  WATER-SOLUBLE  FRAC- 
TION OF  CRUDE  OIL, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept   of  Zo- 
ology and  Physiology. 
S.  Y.  Wang,  and  W.  B.  Stickle. 
Marine  Biology  BMIOAJ.  Vol.  98   No    1    n'UO 
May  1988.  5  fig.  3  tab,  48  ref.  '    '  P 

Descriptors:  *Water  pollution  effects,  *Path  of  pol- 
lutants. *Blue  crabs.  *Oil  pollution.  Oil.  Biochemis- 
try, Chemical  analysis.  Tissue  analysis.  Crabs 
Deoxyribonucleic  acid.  Ribonucleic  acid,  Physio- 
logical ecology,  Growth,  Lipids,  Sublethal  effects 
Metabolism,  Energy. 

The    biochemical    composition    of  juvenile    blue 
crabs,    Calhnectes   sapidus,    exposed    to   sublethal 
concentration    of   the    water-soluble    fraction    of 
South  Louisiana  crude  oil  (0  to  2.504  ppb)  for  21  d 
were  examined.  Although  growth  took  place  in  all 
crabs,  tissue  content  varied  inversely  with  expo- 
sure concentration  while  percentage  tissue  water 
varied  directly  with  exposure  concentration   Total 
protein,  lipid  and  RNA  content  of  crabs  exposed  to 
crude  oil  were  significantly  less  than  that  of  con- 
trol crabs  by  day  21.  DNA  content  was  not  signifi- 
cantly different  from  that  of  control  crabs,  suggest- 
ing that  the  difference  in  tissue  content  was  due  to 
differences  in  cell  volume  and  not  cell  number 
1  here  were  no  consistent  differences  in  the  con- 
centration of  the  major  biochemical  components 
indicating  that  the  relative  contribution  of  each  of 
the  components  remained  stable  during  the  period 
ot    sublethal    stress.    Ratios    of   RNA;DNA    and 
proteimDNA  decreased  in  exposed  crabs  and  were 
positively  correlated  with  scope  for  growth  and 
observed   growth.   The   ratios   may   be   useful   as 
indirect     indicators    of    physiological     condition. 
Analysis  of  lipid  classes  indicated  that  structural 
hpids  in  stressed  crabs  were  less  affected  than  were 
lipids   used   for   energy   storage.   The  changes   in 
biochemical  composition  suggest  that  the  pattern 
ot  energy  utilization  was  altered  in  crabs  exposed 
to  crude  oil.  Growth  in  size  without  comparable 
growth  in  tissue  resulted  in  decreased  tissue  con- 
tent. Available  energy  was  used  for  growth,  with 
little  being  stored  in  lipid  reserves.  (Author's  ab- 
stract) 
W89-00391 


SUMMARY  OF  REPORTED  FISH  KILLS  IN 
KANSAS  DURING  1982, 

Kansas  Fish  and  Game  Commission,  Pratt   Fisher- 
ies Div. 
K.  L.  Brunson. 

Transactions  of  the  Kansas  Academy  of  Science 
Vol.  88,  No.  3-4,  p  71-83,  1985.  6  fig,  2  tab,  6  ref 

Descriptors:    *Water   pollution   effects,    *Fishkill 
Kansas,     *Water     pollution     sources,     Industrial' 
wastewater,  Mortality,  Economic  aspects,  Agricul- 
tural runoff,  Ammonia,  Ponds. 

Seventy-three  fishkills  were  reported  to  the  Kansas 
Fish  and  Game  Commission  in  1982  These  repre- 
sented   over    80,000    individual     fish    mortalities 

«Sm|Lt0   a   moneIary    value    of   more    than 
3.50,000.  The  mean  number  of  fish  killed  per  inci- 
dent for  sites  where  mortality  estimates  were  pro- 
vided was  1191  with  an  associated  S858  mean  loss. 
Fond  fisheries  sustained  more  kills  (36)  than  other 
water  classes  although  many  of  these  were  from 
natural  origins.  However,  67%  of  stream  fish  kills 
were  due  to   pollution  and   unnatural   influences 
significantly  higher  than  fish  kills  in  lentic  waters 
Industrial   sources  contributed   29%   of  the   totai 
estimated    fish    mortalities   while   about    a    fourth 
were  due  to  agricultural  origins.  Although  natural 
conditions  exceeded  any  other  single  cause   result- 
mg  mortalities  from  Tla(ural  causes  made  up  only 
12%  of  all  fish  killed.  The  large  number  of  mortali- 
ties due  to  industrial  chemicals  (23,269)  was  due 
principally  to  the  largest  single  fishkill  for  the  year 
caused  by  an  ammonia  spill  in  the  Arkansas  River 
Barton    County,    affecting   over   21.000   fish     Al- 
?£\    u   nl|mber  of  fishkill  incidents  was  higher 
in  1J82  than  in  recent  years,  the  mean  number  of 
estimated   mortalities   per   incident   was   less    (Au- 
thor's abstract) 
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Field  5-WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

W89-00393 

MACROINVERTEBRATE    POPULATIONS    IN 
A  THERMALLY  IMPACTED  RESERVOIR, 

Daily  Analytical  Lab.,  Peoria.  IL 
P.  Schultz-Benker.  and  B.  J.  mathis. 
Transact.ons  of  the  Illinois  Academy  of  Science 
T1SAAH.  Vol.  78.  No.  1  and  2.  p  67-80,  1985.  5 
fig.  1  tab,  38  ref. 

Descriptors-.  'Macroinvertebrates,  'Duck  Creek 
Reservoir.  'Illinois,  ♦Thermal  pollution  'Water 
pollution  effects,  Ecological  effects.  Mathematical 
studies.  Species  diversity.  Water  temperature.  Sea- 
sonal variation.  Water  depth,  Aquatic  insects.  An- 
nelids. Copepods,  Temperature  effects,  Reservoirs, 
Nematomorphs,  Mollusks. 

The  macroinvertebrate  community  of  Duck  Creek 
Reservoir,    a   thermally    impacted    impoundment, 
was  examined  over  a  twelve  month  period  to  de- 
termine the  effect  of  heated  effluents  on  distribu- 
tion and  abundance.  The  Shannon-Weaver  func- 
tion. H.  was  used  to  express  species  diversity.  I  he 
34  139  organisms  encountered  were  represented  by 
57'  taxa  including  Nematomorpha,  Annelida,  Gas- 
tropoda,    Ephemeroptera,     Odonata,     Hem.ptera 
Tnchloptera,  Coleoptera,  and  Diptera.  Eighty-four 
percent  of  all  individuals  were  tendipedid  larvae 
with  one  species,  Glyptotendipes  lobiferus,  con- 
tributing 57%  of  the  total.  Other  dominant  spec.es 
present  were  G.  senilis,  Dicrotend.pes  nervosus 
Cvrnellus    marginahs,    Pentaneura    monilis,    and 
Caenis  sp    The  number  of  individuals  per  square 
meter  increased  when  water  temperature  was  mod- 
eratelv  elevated,  but  abundance  and  diversity  both 
were  significantly  reduced  by  higher  temperature 
at  the  immediate  discharge  area.  Seasonal  variation 
in  the  abundance  of  organisms  appeared  consistent 
with  emergence  patterns  of  the  dominant  species^ 
Bathymetnc    distribution    showed    diversity    and 
abundance  greatest  between  two  and I  four  meters 
with  a  rapid  decline  between   6  and   10  meters. 
Below  10  meters,  organisms  were  rarely  encoun- 
tered. (Author's  abstract) 
W89-00397 

EFFECT  OF  PH  AND  TOTAL  ION  CONCEN- 
TRATION ON  GROWTH  RATE  OF  CHIRONO- 
^US  NR  MATURUS  LARVA! CQIRU 
CHIRONOMIDAE)  FROM  AN  ACID  STRIF- 
MINELAKE,  , 

Southern   Illinois  Univ.  at  Carbondale.   Dept.   ot 

Zoology. 

N.  M.  Bates,  and  J.  B.  Stahl. 

Transact.ons  of  the  Illinois  Academy  of  Science 

TISAAH,  Vol.  78,  No.  1  and  2,  p  127-132,  19K5.  5 

tab,  20  ref. 

Descriptors:  'Water  pollution  effects  •Hydrogen 
ion  concentration,  'Growth  rates  *Ac.d  mine 
drainage,  'Midges.  Lakes,  Acid  lakes,  Larvae. 
Population  dynamics,  Biological  studies,  Salinity, 
Dissolved  solids,  Adapation,  Ecology. 

Larvae  of  Chironomus  nr.  maturus  Johannsen,  a 
species  abundant  in  an  acid  (pH  3)  strip-mine  ake, 
were  raised  in  the  laboratory  in  sixteen  solutions 
Combining  pH's  of  3.2.  4.0,  5.0,  and  6.6  With  tota 
ter ^concentrations  of  2670,  1350  690,  and  30  mg/ 
L  Larval  growth  rate  was  significantly  lower  at 
pH  6  6  than  at  the  three  lower  pH's,  suggesting 
that  a  low  pH  is  optimal  for  this  spec.es.  Larval 
growth  rate  was  unaffected  by  total  ion  concentra- 
tion. (Author's  abstract) 
W89-00399 


FIITHOPHICATION  OF  LAKES  AND  RESER- 
VOIRS A  FRAMEWORK  FOR  MAKING  MAN- 
AGEMENT DECISIONS, 

Geological  Survey.  Austin,  TX.  Water  Resources 

Div. 

W.  Rast,  and  M  Holland. 

Ambio  AMBOCX.  Vol    17,  No.  1,  p  3-12,  1988.  3 

fig,  4  tab,  40  ref 

Descriptors.  'Eutrophication,  'Lakes,  'Reservoirs, 
•Environmental  quality.  'Water  quality  control, 
•Fnvironmental  policy,  Decision  making,  Manage- 
ment planning,  Water  use,  Economic  aspects 


The  development  of  management  strategies  for  the 
protection  of  environmental  quality  usually  in- 
volves consideration  both  of  technical  and  non- 
technical issues.  A  logical,  step-by-step  framework 
for  development  of  such  strategies  is  provided.  Us 
application  to  the  control  of  cultural  eutrophica- 
tion of  lakes  and  reservoirs  illustrates  its  potential 
usefulness.  From  the  perspective  of  the  policymak- 
er the  main  consideration  is  that  the  eutrophica- 
tion-related  water  quality  of  a  lake  or  reservoir  can 
be  managed  for  given  water  uses  The  approach 
presented  here  allows  the  rational  assessment  of 
relevant  water-quality  parameters  and  establish- 
ment of  water-quality  goals,  consideration  of  social 
and  other  nontechnical  issues,  the  possibilities  ot 
public  involvement  in  the  decision-making  process, 
and  a  reasonable  economic  analysis  within  a  man- 
agement framework.  (Author's  abstract) 
W 89-00439 


SENSITIVITY  OF  CORAL  REEFS  TO  ENVI- 
RONMENTAL POLLUTION, 

Humboldt-Univ.     zu     Berlin     (German     D.R.). 

Museum  fur  Naturkunde. 

D.  H.  H.  Kuhlmann. 

Ambio  AMBOCX,  Vol.  17,  No.  1,  p  13-21,  1988.  2 

fig,  71  ref. 


Descriptors:  'Water  pollution  effects  'Corals, 
'Reefs  'Path  of  pollutants,  Erosion,  Dredging, 
Eutrophication,  Municipal  wastes,  Population  ex- 
posure, Pesticides,  Herbicides,  Agricultural  chemi- 
cals, Industrial  waste,  Toxicity,  Japan,  Erosion, 
Radioactive  waste. 

Coral  reefs  are  unique  structures  which  have  a 
higher  biomass  productivity  and  contain  a  greater 
number  of  species  than  any  other  marine  ecosys- 
tem    Symbiosis   between    corals   and    unicellular 
algae  living  within  the  polyp  tissue  is  the  mecha- 
niim   for   growth   of  corals   and   the   consequent 
production  of  calcium  carbonate  that  leads  to  the 
formation  of  coral  reefs.  The  detrimental  effects  on 
coral  reefs  and  their  inhabitants  that  result  from 
human  manipulation  of  the  environment  are  dis- 
cussed   For  example,  construction  work  in  coral 
regions  produces  extensive  erosion;  dredging  sand 
and  dragging  the  ocean  floor  increase  the  suspen- 
sion load  and  turbidity  resulting  in  loss  of  light, 
which  is  essential  for  tropical  reef-building  corals; 
municipal  sewage  and  agricultural  fertilizers  cause 
eutrophication;  pesticides  and  herbicides  used  in 
agriculture  are  transported  to  the  sea  by  rain  and 
wind  and  cause  mortality  in  reef  organisms;  indus- 
trial effluent  and  mineral  oils  are  toxic  to  coral  reel 
environments;   radioactive   contamination   due   to 
the   testing   of  nuclear   weapons   is   affecting   all 
marine  organisms;  and  trade  in  marine  animals  is 
helping  to  denude  coastal  areas  and  coral  reefs.  A 
case  study  of  the  coral  reefs  surrounding  Ishigak. 
Island,  Japan,  is  presented.  (Author's  abstract) 
W 89-00440 


The  specific  effect  that  disruption  of  the  nitrogen 
cycle  will  have  on  the  long-term  health  of  a  lake 
ecosystem  is  unknown,  but  continuous  cycling  ot 
nitrogen  is  crucial  to  the  stability  of  ecosystems. 
One  possible  destabilizing  effect  of  under  ice  accu- 
mulation of  ammonium  could  be  the  rapid  uptake 
of  large  quantities  of  ammonium  by  algae  during 
early  spring.  Ammonium  uptake  results  in  equimo- 
lar  H(  +  )  accumulation,  and  this  would  occur  at 
the  same  time  as  the  low  pH  stress  from  spring 
snowmelt.  (Lantz-PTT) 
W89-00451 

ECOLOGICAL  AND  SAPROBIOLOGICAL 
STATUS  OF  THE  RHINE  (DER  OEKOLO- 
GISCH-SAPROBIOLOGISCHE  ZUSTAND  DES 

RHEINS), 

Bayer   A.G.,   Leverkusen  (Germany,   F.R.).   Um- 

weltschutz/Analytik. 

For  primary  bibliographic  entry  see  Field  in. 

W89-00498 

FREOUENT  AND  IMPORTANT  CONSE- 
QUENCES FROM  INCREASED  AMOUNTS  OF 
LIQUID  MANURE  (HAEUFIGE  UND  WICH- 
TIGE  FOLGEN   VERMEHRTEN   GUELLEAN- 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
mbH.  Muenchen,  Neuherberg  (Germany    F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-00500 


nFPRFSSED  MERCURY  LEVELS  IN  BIOTA 
FROM  ACID  AND  METAL  STRESSED  LAKES 
NEAR  SUDBURY,  ONTARIO, 

BAR  Environmental,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00442 

DISRUPTION  OF  THE  NITROGEN  CYCLE  IN 
ACIDIFIED  LAKES, 

Department   of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

J  W.  M.  Rudd,  C.  A.  Kelly,  D.  W.  Sch.ndler,  and 

stietlsCIEAS,  Vol.  240,  No.  4858,  p  1515-15.7, 
June  10,  1988.  2  fig,  14  ref. 

Descriptors:  'Nitrogen  cycle,  'Acid  lakes,  'Acid 
rain  Hydrogen  ion  concentration,  Ammonium,  Ni- 
trification, Ecosystems,  Algae,  Acidification. 

Experimental  acidification  of  two  ^all  soft-water 
lakes  caused  nitrification  to  cease  at  pH  values  ot 
5  4  to  S  7  The  resulting  blockage  of  the  nitrogen 
cvcle  caused  a  progressive  accumulation  of  ammo- 
nium. When  the  experimental  acidification  of  one 
of  the  lakes  was  ended  and  the  PH  was  raised  to 
5.4.  nitrification  resumed  after  a  time  lag  ot  1  yr. 


FFFFCTS  OF  SIX  HEAVY  METALS  ON 
HATCHING  EGGS  AND  SURVIVAL  OF 
LARVA  OF  MARINE  FISH,  (IN  CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

C  Keduo,  L.  Yumei,  and  H.  Lanying. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol. 

18,  No.  2  p  138-144,  March  1987.  7  fig,  3  tab,  8  fig. 

English  summary. 

Descriptors:  'Heavy  Metals,  'Water  pollution .ef- 
fects, 'Toxicity,  'Fish,  Fish  eggs,  Hatching, 
Larvae,  Survival,  Chemical  properties,  Mercury, 
Copper,  Zinc,  Cadmium,  Lead.  Chromium,  Brack- 
ish water,  Seawater,  Tolerance. 

The  effects  of  six  heavy  metals  on  the  hatching  of 
eggs  and  survival  of  larvae  of  the  flatfish,  Para- 
lichthys  olivaceus  (Temminck  and  Sch  egel)  and 
Cynoglossus  sem.laev.s  Guenther,  taken  Irom 
Jiaozhou  Bay,  Qingdao  ^as  investigated  The 
metal  ions  tested  are  Hg  Cu  Zn,  Cd,  Pb  and  U 
The  toxic  order  of  these  metals  was 
Hc\cu>Zn>Cd>Cr>Pb  for  hatching  of  the 
Jfg^t  was nHg>Cu>Cd>Zn>Pb>Cr  for  sur- 
vival of  the  larval  fish.  The  egg  membrane  may 
play  an  important  role  in  preventing  the  Penetra- 
tion of  the  metal  ions.  The  toxicity  of  the  metals 
varied  with  the  nature  of  the  water  as  follows: 
non-ion  water>  fresh  water>  brackish  water  > 
sea  wa"er.  This  may  be  due  to  a  complex  chemical 
process  The  Median  Tolerance  Limits  of  the  SIX 
Tavy  metals  for  the  larval  fish  ara  0  37  Ppm  for 
Hg,  0.08  ppm  for  Cu,  0.25  ppm  for  Cd,  0.50  ppm 
for  Zn,  0  75  ppm  for  Pb  and  7.50  ppm  for  Cr. 
(Author's  abstract) 
W 89-005 3 3 

VATE    WELL     CONTAMINATED     BY     PCBS 
FROM  A  SUBMERSIBLE  WATER  PUMP 

State  Univ.  of  New  York  Upstate  Med.cal  Centei. 

Syracuse. 

Che'mosSre  CMSHAF,  Vol.  16,  No.  1.  p  37-42, 

1987.  4  fig,  7  ref. 


Descriptors:  'Water  pollution  effects,  *Water .pol- 
lution sources.  'Groundwater  pollutio «- *T°x'«ty 

'Pumps,  'Chlorinated  hydrocarbons,  'Polycnlor 
na.ed  biphenyls,  Well  water,  Electrical  equipment, 
Drinking  water,  Organic  compounds. 

Three  persons  who  ingested  polychlorinated  b£ 
phenyl   (PCB)-contaminated   well   water   for  one 


150 


■  .*Vfc 


week  complained  of  central  nervous  system  symp- 
toms,  discomfort,  and  a  feeling  of  generalized  ill- 
ness, The  initial  liver  enzymes  in  the  blood  were 
elevated,  indicating  liver  damage.  These  enzyme 
levels  returned  to  normal  within  one  month,  and 
the  patients  recovered  from  their  acute  medical 
problems.  The  source  of  the  PCBs  was  a  submersi- 
ble water  well  pump.  The  pump  oil  contained 
6j0,000  ppb  of  PCB;  the  well  water.  6.6  ppb  of 
PCB.  (Cassar-PTT)  " 

W89-00558 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


METHOD  TO  ASSESS  PERIODIC  RESPONSES 
OF  AQUATIC  MICROECOSYSTEMS  TO  PHO- 
TOSYNTHETIC  INHIBITION, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-00562 


ECOLOGICAL    PARAMETER    OF    SURFACE 
WATER  IN  NORTHEASTERN  GREECE 

Demokntos  Univ.  of  Thrace,  Komotini  (Greece) 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-00564 


ENVIRONMENTAL  CONDITIONS  IN  ABU 
KIR  BAY,  EAST  OF  ALEXANDRIA:  II.  PLANK- 
TON DISTRIBUTION,  DOWNSTREAM  FROM 
LAND-BASED  EFFLUENTS, 

x!i1<\X.an£ria  Univ'  (Egypt).  Dept.  of  Oceanography 
M.  M.  Dorgham,  and  M.  M.  Osman 
Chemosphere  CMSHAF,  Vol.  16,  Nos.  2/3  p  559- 
564,  1987.  6  fig,  8  ref.  P 

Descriptors:  Trace  metals,  'Path  of  pollutants, 
Bays,  *Plankton,  'Water  pollution  effects 
bgypt  Abu  Kir  Bay,  Alexandria,  Wastewater 
disposal,  Nutrients,  Primary  productivity,  Produc- 
tivity, Phytoplankton,  Zooplankton,  Invertebrates 
Nitrates,  Phosphates,  Ammonia. 

Analysis  of  plankton  distribution  in  Abu  Kir  Bay 
showed  two  distinct  regions:  inshore  and  offshore 
Plankton  communities  in  the  inshore  region  indi- 
Ca'.r  n  £e  areas  corresponding  to  three  sewage 
outfalls.  Directly  in  front  of  the  Tabia  Pumping 
Station  outfall  was  a  dead  area  with  respect  to 
phytoplankton  and  zooplankton.  During  Novem- 
ber 1983  a  marked  depression  in  primary  and  sec- 
ondary production  was  evident  in  the  Bay  This 
was  related  to  the  imbalance  between  nutrients 
Lf'™ dy    low    nitrate-phosphate    ratio    and 

serTr „f  E ld  S'llCate  COntent'  In  the  weste™ 
reh,,^  i  w  uay  Production  was  low  because  of 
relatively   high    trace   metals   concentrations   and 

(CassarapTT)ma  '     (See     a'S°     W88-°05<>5) 

W89-0O578 

l™nAI^J^tween  seawater  POL- 

mrI?nD«S^SASURED  BY  BACTERIAL  IN- 
ERS       atS  COMORBIDITY  AMONG  BATH- 

be!cheIofSelRRANEAN     bathing 

iffifcHcHi-  of  Jeru*alem  (Israd)-  Scho°'  of 


and  5.  Bathers  were  interviewed  on  the  day  of 
sampling  and  3-4  days  later  to  discover  if  any 
illness  could  be  attributed  to  bathing.  Two  catego- 
ries of  bacterial  concentrations  were  established 
low  and  high.  No  excess  of  enteric  or  respiratory 
symptoms  and  skin  infections  were  found  for  either 
high  or  low  groups  in  a  comparison  of  swimmers 
versus  nonswimmers,  except  for  the  0-4  age  group 
No  excess  of  ear  infections  was  detected  in  anv  aee 
group.  (Cassar-PTT)  B 

W89-00579 


ShuFval81'  E'  Pe'eg-°,evsky-  T-  Agursky,  and  H.  I. 

Descriptors:  J-Wastewater  outfall,  'Water  pollu- 
ter anean &W  °f  P°"UtantS'  *Bacleria'  *Medi- 
wSS'STrg'  *'Srael'  Coas,al  wa'ers, 
Aviv  Z h PTl  Seawater,  Public  health,  Tel' 

fell  h!  hS'  EmenC  bacteria'  Coliforms,  Out- 
tans,  Human  diseases. 

ala!yzedanfoP!eS,hfrrr  ,hree  bf;aches  in  Israel  were 
sources    H  t   microbial    indicators   of  fecal 

eason  GorH1"8  ,hfcuMay- August  1983  bathing 
ed  wUhS  5  km  an,d „Snera,on  bea^es  were  locat8 
sm  Rishon  I  P  •  thC  faW  SeWage  °utfal1  to  the 
mean  bacierh  W3S  n°'  near  any  outfa"    Log 

the  iL      ,  concentrations   (CFU/100   ml)   for 

the  three  locations  (in  the  order  Gordon,  Sheraton 

and  U IZ7'  "  f0"°WS:  (c^  conforms    117   "' 
d  16,  Enterococa,  41,  15,  and  10;  E.  coli   30  9 


INFLUENCE  OF  CHEMICALS  UPON  PLANK- 
TON IN  FRESHWATER  SYSTEMS, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.  Muenchen,  Neuherberg  (Germany    F  R  ) 

Inst,  fuer  Oekologische  Chemie. 

J.  P.  Lay. 

Chemosphere  CMSHAF,  Vol.  16,  Nos  2/3  p  581- 

r«V9?7cx?Ji&,L,ab-   European   Communities 
Contract  ENV-572  D. 

Descriptors:  *Water  pollution  effects,  Toxicity 
Ponds,  'Plankton,  Phytoplankton,  Zooplankton,' 
Chloroanihne,  Herbicides,  Dissolved  oxygen 
Larvae,  Conductivity,  Organic  carbon,  Daphnia' 
Copepods. 

Mesocosms  were  created  in  a  pond  to  determine 
the  effects  of  p-chloroaniline  on  plankton  commu- 
nities and  on  limnological  conditions.  A  slow-re- 
lease formula  produced  a  p-chloroaniline  concen- 
tration which  varied  from  0.1  to  0  9  mg/liter 
during  the  5-week  study.  Dissolved  oxygen  con- 
centrations in  the  control  increased  for  about  2 
weeks,  then  slowly  declined.  In  the  treated  meso- 
cosms dissolved  oxygen  levels  remained  fairly  con- 
stant. Conductivity  of  the  water  was  higher  in  the 
treated  mesocosms  than  in  the  control.  Total 
carbon  and  organic  carbon  levels  were  higher  in 
the  dosed  compartments  than  in  the  control-  differ- 
ences were  not  attributable  to  the  presence  of  p- 
cnloroaniline  residues.  Autotrophic  plankton  were 
slightly  suppressed  by  the  chemical.  Whereas  ro- 
tifers increased  in  the  treated  mesocosms,  the  pop- 
ulation of  daphmds,  copepods  and  nauplius  larvae 
decreased  up  to  day  15,  then  remained  constant 
(Cassar-PTT) 
W89-00581 


Institut  Pasteur  de  Lyon  (France).  Lab.  of  Applied 
Hygiene.  KP 

J.  Devillers,  P.  Chambon,  D.  Zakaray  M 
Chastrette,  and  R.  Chambon. 

Chemosphere  CMSHAF,  Vol.   16,  No   6   n  1149- 
1163.  1987.  3  fig,  28  ref.  '  P 

Descriptors:   Toxicity,   *Bioassay,   'Structure-ac- 
tivity relationships,  'Water  pollution  effects,  Tox- 
icity,   'Daphnia,    Model    studies,    Organic    com- 
pounds.   Aromatic    compounds,    Aliphatic    com- 
pounds  Phenols,  Pesticides,  Insecticides,  Benzene 
Ch  orobenzene,    Aniline,     Nitroaniline,    Toluene 
Cnlorophenols,  Nitrophenols,  Methyl  phenols  Hy- 
droquinone,  Resorcinol,  Pyrocatechol,  Pyrogallol 
Alcohols,  Lindane,  Malathion,  Fenitrothion  Disul- 
toton,    Endnn,    Acetone,    Organic    acids,    Acids 
Esters,  Amines,  Chloroform,  Chlorinated  hydro- 
carbons,    Nitrotoluene,     Chloroanihne,     Thiram 
Cnlordane,     Morpholine,     Triazoles,     Molecular 
structure.  Mathematical  equations. 

The  structure-activity  relationships  between  acute 
\™\ty  °f  5?  chemicals  trJ  Daphnia  magna  (24  h- 
1C50)  and  components  of  autocorrelation  vectors 
of  connectivity,  Van  der  Waals  volume,  and  elec- 
tronegativity were  examined.  An  equation  an  ex- 
cellent model  for  these  compounds  (r  =  0  944) 
This  was  used  to  predict  the  toxicity  of  another 
series  of  44  compounds.  However,  in  two  cases 
results  were  badly  predicted:  small  branched  mole- 
cules such  as  carbon  tetrachloride  and  large  linear 
molecules  such  as  decanol.  (Cassar-PTT) 
W89-00591 


EFFECTS  OF  HIGH  LEVELS  OF  POLYCYCLIC 
A™A1IC  HYDROCARBONS  ON  SEDI- 
MENT    PHYSICOCHEMICAL     PROPERTIES 

FH  «tp^LHIC  ORGANISMS  IN  A  POLLUT 
ED  STREAM, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 

L>iv.  of  Chemistry  and  Toxicology 

W.  J.  Catallo,  and  R.  P.  Gambrell 

Chemosphere  CMSHAF,  Vol.   16,  No    5    n  1053- 

1063,  1987.  6  tab,  28  ref.  P 

Descriptors:  'Water  pollution  effects,  'Benthic 
fauna,  'Creosote,  'Polycyclic  Hydrocarbons,  Or- 
ganic compounds.  Bayou  Bonfouca,  Louisiana 
Aquatic  habitats,  Habitats,  Ecosystems,  Fungi' 
Bacteria,  Oxidation-reduction  potential.  Marshes' 
Sediments,  Streams,  Fate  of  pollutants. 

Concentrations  of  polycyclic  aromatic  hydrocar- 
bons were  determined  in  sediments  of  Bayou  Bon- 
fouca, Louisiana,  and  their  effects  on  benthic  orga- 
nisms evaluated.  This  area  had  been  heavily  con- 
taminated with  creosote  after  a  fire  at  a  wood 
products  treatment  plant.  High  levels  of  polycyclic 
aromatics  were  found  in  sediments  in  large  areas  of 
the  Bayou.  The  micro-/  and  meiobenthic  commu- 
nities were  adversely  affected.  As  creosote  levels 
increased,  detntal  accumulations  increased  and 
redox  potentials  became  more  oxidizing  These 
phenomena  were  related  to  a  reduction  of  sapro- 
phytic biomass  relative  to  the  control  area  The 
removal  of  fungi  in  polluted  sites  was  probably  the 
major  factor  in  detrital  accumulation.  The  reduc- 
tion of  the  bacterial  biomass  was  thought  to  be  the 
(C™aarry-PTT)Se  ^  mCreasing  redox  Potentials. 
W89-O0589 


EFFECTS  OF  LINDANE  AND  ATROPINE  SUL- 
^AIE  ON  THE  TISSU£S  OF  THE  FISH 
ANABAS  TESTUDINEUS  (BLOCH):  A  CHRON- 
OTOXICOLOGICAL  APPROACH 

Government  Arts  Coll.,  Ariyalur  (India).  Dept.  of 
Zoology. 

R.  Bakthavathsalam,  G.  Ravikumar,  and  U 

Balasubramanian. 

Chemosphere  CMSHAF,  Vol.  16,  No   6   d  1339- 

1345,  1987.  20  fig,  20  ref.  P 

Descriptors:  'Water  pollution  effects,  Toxicity 
Pesticides,    'Insecticides,    'Fish,    Lindane,   Atro- 
pine, Antidotes,  Sublethal  effects,  Mortality   Gills 
Anabas  testudineus,  Tissue  analysis. 

Although  structural  differences  were  not  noticed 
in  the  tissues  of  gills  and  intestine  obtained  from 
control  Anabas  testudineus  at  0400  and  1600  hr 
remarkable  variations  in  the  structure  were  ob- 
served in  both  lindane  (sublethal  and  lethal  con- 
centrations) and  atropine  sulfate  (antidote)  treat- 
ment at  both  periods.  The  pathological  effects  ob- 
n7n^edu  '"  sub'ethal  concentrations  of  lindane  at 
0400  hr  were  relatively  less  when  compared  to 
1600  hr.  But  in  lethal  exposure,  a  reverse  effect 
was  observed,  showing  less  effect  at  1600  hr  Even 
though  slight  recovery  was  noticed  in  both  the 
tissues  after  the  fish  were  treated  with  atropine 
sulfate,  the  recovery  observed  after  atropine  sul- 
fate in  sublethal  exposure  was  relatively  very  high 
when  compared  to  atropine  sulfate  after  lethal 
exposure.  (Author's  abstract) 
W89-00594 


PREDICTIVE  STRUCTURE-TOXICITY 

MODEL  WITH  DAPHNIA  MAGNA    r°XICITY 


PHOTO-INDUCED  TOXICITY  OF  POLYCY- 
CLIC AROMATIC  HYDROCARBONS  TO 
L^YAE  OF  THE  FATHEAD  MINNOW  (PI- 
MEPHALES  PROMELAS), 

Michigan  State  Univ.,  East  Lansing.  Dept  of  Fish- 
eries and  Wildlife.  V 
K.  T.  Oris,  and  J.  P.  Giesy. 

Chemosphere  CMSHAF,  Vol.  16,  No  7  n  1395- 
1404,  1987.  4  tab,  16  ref.  Michigan  Sea  Grant 
College  Program  Grant  MA-85AA-D-SG-045. 

Descriptors:  'Water  pollution  effects,  Toxicity 
Aromatic  compounds,  'Polycyclic  aromatic  hy- 
drocarbons. 'Hydrocarbons.  'Fathead  minnow 
Larvae,  Model  studies,  Fish,  Structure-activity  re- 
lationships, Tissue  analysis,  Sunlight,  Light  effects. 

The  toxicity  of  12  polycyclic  aromatic  hydrocar- 
bons to  larvae  of  the  fathead  minnow  in  the  pres- 
ence of  simulated  sunlight  was  examined.  A  meas- 
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Group  5C— Effects  Of  Pollution 

ure  of  relative  toxicities  of  the  toxic  compounds 
was  described  in  which  waveband  radiation  inten- 
3it\  molar  extinction  coefficients,  and  molar  body 
concentrations  of  polycyclic  aromatic  hydrocar- 
bons were  considered.  A  structure-letha  Hy  rela- 
tionship was  developed,  based  on  molecular  struc- 
ture and  photochemical  properties,  that  classifies 
compounds  as  being  phototoxic  or  """P"0'0'0"^ 
Six  of  the  12  compounds  tested  showed  acute 
photo-induced  toxicity.  Median  lethal  time  values 
ranged  from  0.83  h  for  benzanthrone  to  65.1  h  tor 
benzo(a)anthracene.  Intermediate  in  toxicity,  in  de- 
creasing order  of  toxicity,  were  pyrene,  acndine, 
anthracene  and  benzo(a)anthracene. 

BenzSnthracene  and  benzo(g,h,Operylene 
showed  marginal  levels  of  photo-induced  toxicity. 
Benzo(e)pyrene.  dibenz(a.h)anthracene  perylene, 
and  phenanthrene  showed  no  effect.  (Cassar-P  1  1 ) 
YV89-00595 

CHARACTERISTICS  OF  SOIL  AFTER  POLLU- 
TWN  WITH I  WASTE  WATERS  FROM  OLIVE 
OIL  EXTRACTION  PLANTS, 

Granada  Univ.  (Spain).  Dept.  of  Microbiology. 
M  J  Paredes,  E.  Moreno,  A.  Ramos-Cormenzana, 
and  J.  Martinez.  ,7 

Chemosphere  CMSHAF,  Vol.  16,  No.  7,  p  1557- 
1564,  1987.  5  tab.  20  ref. 

Descriptors:  'Water  pollution  effects.  ♦Food-proc- 
essing wastes.  'Soil  contamination  Olive  oil 
wastfs,  Industrial  wastes,  Saline  soils,  Organic 
matter.  Alpechins,  Bacteria,  Hydrogen  ion  concen- 
tration. Phenols.  Acids. 

Higher  levels  of  soil  salinity  due  to  potassium  and 
sodium  replacement  of  soil  cations  were  detected 
in  an  alkaline  soil  after  pollution  with  wastewaters 
from  olive  oil  extraction  plants.  The  pH  was  prac- 
tically unchanged  and  soil  carbon/nitrogen  ratio 
was  increased.  A  reversible  decrease  in  the  count 
of  sporulated  bacteria  was  noted.  The  waste  is 
acidic  and  contains  about  10%  of  organic  matter 
with  a  preponderance  of  a  phenolic  pigment  and 
differing  proportions  of  flavono.ds,  organic  pheno- 
fic  and  nonphenolic  acids,  together  with  several 
minerals  (K,  Ca,  Na  salts).  (Cassar-PTl ) 
W 89-00602 

I  ONG-TFRM  STUDY  OF  ECOSYSTEM  CON- 
TAmVnaTION  WITH  2,3,7,8-TETRACHLORO- 
DIBENZO-P-DIOXIN, 

Office  of  Science  and  Technology  Policy,  Wash- 
ington, DC.  ,D 
For  primary  bibliographic  entry  see  Field  5tJ. 

W89-00603 


waters  ranged  from  zero  to  13.4  ppt.  After  passage 
through  the  distribution  pipes,  the  PAH  concentra- 
tions were  zero  to  61.6  ppt.  showing  that  PAH 
concentration  can  increase  during  passage  through 
coated  distribution  pipes,  asphalt  and  coal-tar  being 
used  as  coatings.  Mutagenic  activity  was  also  de- 
tected in  many  of  the  treated  water  samples,  how- 
ever, the  activity  levels  did  not  correlated  with 
either  the  transit  of  water  through  the  distribution 
system  or  the  levels  of  PAH  in  the  water.  It  was 
suggested  that  the  water  treatment  process  itselt 
could  have  contributed  to  the  increase  m  mutage- 
nicity seen  in  the  finished  water.  (Cassar-PTT) 
W 89-006 19 

ASSFSSMENT  OF  THE  TOXICITY  OF  HEAVY 
METALS  TO  THE  ANAEROBIC  DIGESTION 
OF  SEWAGE  SLUDGE, 

National  Technical  Univ.,  Athens  (Greece).  Div. 

of  Water  Resources. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-00631 

INCREASED    PHYTOPLANKTON    PRIMARY 
PRODUCTION    IN    THE    MARSDIEP    AREA 
(WESTERN  DUTCH  WADDEN  SEA), 
Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 

Netherlands'  Journal  of  Sea  Research  NJSRBA 
Vol.  20,  No.  2/3,  p  285-290,  August  1986.  3  fig,  2 
tab,  30  ref. 

Descriptors:  'Phytoplankton,  'Primary  produc- 
£oT  'Marsdiep  Inlet,  'Phosphates,  'Eutrophica- 
tion Limiting  factors,  Wadden  Sea,  Ems  Estuary, 
Dutch  coast,  Tidal  inlets,  Light  intensity,  Turbidi- 
ty- 


COMPARISON  OF  DRINKING  WATER ^MUTA- 
CFNICITY  WITH  LEACHING  OF  POLYCY- 
CUC l  AROMATIC  HYDROCARBONS  FROM 
WATER  DISTRIBUTION  PIPES, 

Syracuse  Research  Corp.,  NY.  Life  and  Environ- 

mental  Sciences  Div. 

D  K  Basu,  J.  Saxena,  F.  W.  Stoss,  J.  Santodonato, 

cnhdemosphereaCMSHAF  Vol.  16,  Nos  10-12  P 
2592-2612,  1987.  1  fig,  5  tab,  31  ref.  U.S.  EPA 
GrantR806413. 

Descriptors:  'Polycyclic  aromatic  hydrocarbons, 
♦Water  pollution  effects,  'Water  pollution  sources, 
•Path  of  pollution,  'Water  distribution  'Hydro- 
carbons, Aromatic  compounds,  'Pipes,  'Leaching, 
Organic  compounds.  Drinking  water,  Mutagens, 
Toxicity,  United  States. 

The  effects  on  water  passing  through  common 
types  of  distribution  pipes  (cast  iron/ductile  iron 
asbestos/cement,  plastic)  were  studied  with  respect 
to  changes  in  concentration  of  six  polycyclic  aro- 
matic hydrocarbons  and  the  possibility  of  changes 
m  mutagenic  potential.  The  six  PAHs  were  fluo- 
ranthenf  benzo(j)fluoranthene, 

benzo(k)huoranthene,  benzo(a)pyrene. 

mdeno(1.2.3-cd)pyrene,  and  benzoWperykne 
Water  supplies  in  24  counties  through!  the  United 
States  were  sampled  With  the  exception  of  fin- 
ished water  from  a  treatment  plant  in  which  the 
total  concentration  of  the  six  PAHs  was  138.5  ppt, 
the  total  initial  concentration  of  the  other  treated 


A   series   of  phytoplankton   primary    pr°ducVon 
measurements   was   carried   out   in   the   Marsdiep 
fida"(The  Netherlands)  in  1981/82  and  in  the 
second  half  of  1985.   Annual  phytop  ™kton  pri- 
mary production  increased  from  about  150  gC/sq 
m  in  the  period  1964  to  1976,  to  about  300  gC/sq  m 
in  1981/1982  and  1985.  This  increase  is  consider- 
able but  comparable  to  that  observed  in  the  outer 
Ems  estuary,  eastern  Wadden  Sea  from  240  gC/sq 
m/yr  in  1972/1973  to  400-500  gC/sq  m/yr  '"1976/ 
1980   Although  the  increase  is  most  probably  due 
to  eutrophication,  as  illustrated  by  the  regular  in- 
crease  in  phosphate   in  the  Marsdiep  area  since 
1950    it  is  difficult  to  explain  why  this  affected 
primary  production  earlier  than  the  late  seventies. 
Primary  production  has  probably  not  increased  in 
The  more  turbid  inner  parts  of  the  Wadden  Sea, 
where  light  is  the  limiting  factor  and  F va lues  were 
already  higher  than  in  the  inlet  areas.  (Miller-PTT) 
W89-00674 

AIC.AI  STUDIES  OF  THE  RIVER  ELY, 
SOUTH  wlLES    U.K.:  I.  PHYTOPLANKTON 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 
Science.  _.  .  ,  ,„ 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00678 

FFFFCTS  OF  OIL  CONTAMINATION  ON 
COLONIZATION  OF  MARINE  PERIPHYTIC 
MICROFLORA,  . 

Kyoto  Univ.  (Japan).  Faculty  of  Agriculture. 
C  E  Riquelme,  and  P.  Garcia-Tello. 
Journal  of  the  Oceanographical  Society  of  Japan 
NKGKB4,  Vol.  42,  No.  4,  p  294-298,  August  1986. 
2  fig,  2  tab,  14  ref. 

Descriptors:  'Oil  pollution,  'Water  pollution  ef- 
"cs  'Marine  plants,  Bacteria,  Protozoa,  Primary 
production,  Heterotrophic  bacteria.  Flora,  Mor- 
phological characteristics,  Physiological  character- 
istics. 

The  effect  of  oil  on  periphytic  marine  microflora 
was  studied  on  glass  surfaces  in  situ  Two  groups 
of  glass  slides  were  used,  one  with  oil  and  one 
without  oil  Bacteria,  algae  and  P™*°"»J»« 
counted  and  periphytic  heterotrophic  bacteria 
were  isolated.  Significant  differences  ,n  physiologi- 
cal and  morphological  characteristics  rfpenphyM 
heterotrophic  bacteria  were  found  on  both  surfaces 


of  glass  slides.  Quantitative  differences  between  the 
microflora  of  both  groups  were  also  observed. 
Total  number  of  each  group  such  as  bacteria,  pro- 
tozoa and  primary  producers  were  significantly 
affected  by  the  presence  of  oil.  (Author  s  abstract) 
W89-0O681 

SNAIL  DISTRIBUTIONS  IN  LAKE  ERIE:  THE 
INFLUENCE  OF  ANOXIA  IN  THE  SOUTHERN 
CENTRAL  BASIN  NEARSHORE  ZONE, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-00683 

IMPACT  OF  A  MUNICIPAL  WASTEWATER 
EFFLUENT  ON  WATER  QUALITY,  PERjPHY- 
TON  AND  INVERTEBRATES  IN  THE  LITTLE 
MIAMI  RIVER  NEAR  XENIA,  OHIO, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

M.  A.  Lewis.  .  x,      . 

Ohio  Journal  of  Science  OJSCA9,  Vol.  86,  No.  1, 
p  2-8,  March  1986.  2  fig,  5  tab,  33  ref. 

Descriptors:  'Periphyton,  'Ohio  'Little  Miami 
River  'Invertebrates,  'Algae,  'Phytoplankton, 
'Water  pollution  effects,  'Municipal  wastewater, 
'Wastewater,  Effluents,  Nitrogen  compounds  Per- 
iphyton, Species  diverisity,  Wastewater  outfall. 

Water  quality,  periphyton  and  invertebrates  were 
determined  for  the  Little  Miami  River  above  and 
below  a  municipal  wastewater  outfall  from  July  to 
September,  1984.  The  primary  impact  of  the  ettlu- 
ent   on   water  quality   was  to   increase   nitrogen- 
containing     compounds.     Organophosphate     and 
chlorinated  insecticides  were  non-detectable  in  any 
water  sample  and  levels  of  potentially  toxic  metals 
were   low     A   total   of   122   attached   periphyton 
species  were  identified  from  substrates  colonized 
for  four  weeks  during  each  month.  Diatoms  domi- 
nated the  periphyton  and  were  represented  by  106 
species  The  more  abundant  forms  were  Amphora 
perpusilla  and  Navicula  minima  which  comprised 
on   the   average   70%   of  the   total   cell   volume^ 
Thirty-one  algal  species  of  minor  abundance  were 
observed  only  above  the  discharge  point,  relative 
to  eight  restricted  below  the  discharge  in  water 
containing  approximately  15-35%  effluent.  During 
Augts"  and  September,  A.  perpusilla  comprised  an 
average  of  80%   of  all   forms  below   the  outfall 
relative  to  30%  above  the  outfall.  In  contrast    K 
minima   was   more   abundant   above   (39%)   than 
below  (2%).  Despite  these  differences  in  composi- 
tion  a  diversity  index  was  relatively  high  (ranging 
from  1  7  to  3.2).  In  addition,  algal  density  above 
and  below   the' outfall   was  similar.   At   least   20 
species   of   invertebrates,    primarily    chironom.ds, 
wire  identified  during  the  study.  Sixteen  inverte- 
brates  occurred   above   the   discharge   point   and 
twelve  occurred  below.  (Author  s  abstract) 
W89-00685 


SFASONAL  CHANGES  OF  THE  PROFUNDAL 
M^rSbENTOYc  COMMUNITY  IN  A  POL- 
LUTED  LAKE,  ,  ..... 

Universita  degli  Studi  'La  Sapienza  ,  Rome  (Italy). 
M.  Bazzanti,  and  M.  Seminara. 
Schweizerische      Zeitschrift      fuer      Hydro  ogie 
SZHYA6,  Vol.  47,  No.  1,  p  57-63,  December  1985. 
1  fig,  1  tab,  29  ref. 

Descriptors:  'Benthic  fauna,  'Benthos,  'Popula- 
tion dynamics.  'Lake  Nemi  'L.mno ogy  'Italy, 
'Eutrophication,  'Water  pollution  effects,  Ecolo 
gy  Midges,  Limnology,  Recoloniza  ion,  Ohgo- 
chaetes,  Seasonal  variation,  Biomass,  Lakes,  Italy, 
Oxygen  deficit. 

I  ate  summer  and  winter  structures  of  the  profunj 
d f  maUcTbenthos  in  a  polluted  lake  (Lake  Nem, 
Central  Italy)  were  compared  to  verify  t^  relative 
differences  in  the  faunal  structure  and  the  magni- 
tude o  the  winter  recovery  of  this  community 
Densities  of  oligochaetes  and  chironom.ds  did  no 
vary  significantly  from  summer  to  winter  with  the 
showing  no  recolonization  of  the  profunda  zone 
Structure  and  diversity  of  the  total  fauna,  an* 
Ohgochaete/Chironomid  ratio  were  very  similar  1 
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the  two  periods.  The  results  suggest  that,  in  a 
severely  polluted  lake  with  a  strong  and  lasting 
oxygen  deficit  in  the  hypolimnic  zone,  no  recovery 
of  profundal  macrobenthos  may  be  expected  in 
improved  environmental  winter  conditions.  (Au- 
thor's abstract) 
W89-00693 


EUTROPHICATION  AND  BENTHIC  FAUNA 
OF  THREE  MOUNTAIN  LAKES  (EUTROPHI- 
SATION  ET  FAUNE  BENTHIQUE  DE  TROIS 
LACS  DE  MONTAGNE), 

Conservation  de  la  Faune,  Samt-Sulpice  (Switzer- 
land). 

P.  C.  Lang. 

Schweizerische  Zeitschrift  fuer  Hydrologie 
SZHYA6,  Vol.  48,  No.  1  .  p  64-70,  October  1986  3 
tab,  8  ref.  English  sumary. 

Descriptors:  *Eutrophication,  *Benthic  fauna, 
'Aquatic  animals,  'Aquatic  populations,  'Switzer- 
land, 'Ecosystems,  'Mountain  lakes,  'Trophic 
levels,  'Oligotrophic  lakes,  Comparison  studies, 
Reservoirs,  Water  depths,  Biomass,  Oligochaetes 
Chironomidae,  Worms,  Artificial  lakes,  Switzer- 
land. 

Zoobenthic  communities  were  used  to  indicate  the 
trophic  state  of  three  mountain  lakes  of  western 
Switzerland.  In  these  lakes,  the  macrobenthos  con- 
sisted mainly  of  oligochaetes  and  chironomid 
larvae;  Tubifex  tubifex  was  the  most  abundant 
worm  species.  In  Lakes  Lioson  and  Hongrin  the 
abundance  of  zoobenthos  did  not  change  or  in- 
creased slightly  with  depth  and  Stylodrilus  herin- 
gianus  was  present.  In  Lake  Chavonnes,  zoo- 
benthos  decreased  strongly  with  depth  and  it  con- 
sisted mainly  of  Tubifex  tubifex.  These  data,  com- 
pared with  those  from  other  oligotrophic  lakes 
indicated  that  Lake  Chavonnes  was  eutrophic 
whereas  Lakes  Lioson  and  Hongrin  were  oligotro- 
phic. Lake  Hongrin,  an  artificial  lake  made  in  1968 
was  constituted  a  special  case.  Its  water  comes  in 
pan  from  mountain  rivers  and  in  part  from  Lake 
Geneva.  Consequently,  some  benthic  species  of 
Lake  Geneva  have  colonized  Lake  Hongrin  and  its 
water  is  warmer  than  in  a  typical  mountain  lake. 
(Author's  abstract) 
W89-00695 


p   1901-1906,  August 


COMPARISON  OF  ROBUST  BAYES  AND 
CLASSICAL  ESTIMATORS  FOR  REGIONAL 
SfS    °F    FISH    »*PONS?N& 

Ento?iSUStfeNC  SCh0°'  °f  F°reS,ry  and 
K.  H.  Reckhow. 

Water  Resources  Research  WRERAO,  Vol  24 
No.  7,  p  1061-1068,  July  1988.  4  tab,  35  ref. 

Descriptors.   'Acid   rain.   'Acdic   water.   'Water 

Tea  rnnH  .^^"nnology.  "Lakes,  'Mathemat- 
ical models,  *F,sh,  Bayes  models,  Statistics,  Histo- 
ry, Prediction,  Adirondack  regions,  Hydrogen  ion 
concentration,  New  York,  Hydrologicdatarolle?- 

Empirical  models  of  fish  response  to  lake  acidifica- 
non  were  recently  fit  ,o  a  large  historical  data  set 

re. on I?rrt'n  Ne!w°rk>  from  the  Adirondack 
region  of  the  United  States  using  classical  and 
Bayesian  methods.  The  models  may  be  used  "o 
Pake  "arirtifi"?  Presence/absence  due  to  regional 

cross  v'HH?"0nr  T™  data  Sets  were  us«l  for 
cross  validation  of  the  candidate  models.  Based  on 

basedVnnUa,'0n'  th£  r°bust  Ba^  mod^  whfch  are 
and  Pm     3  co™P,'ormse  estimator  between  Bayes 

preVctoW  3yeS'  Were  f°Und  t0  be  the  bes' 
Ko??,£ft S'eS  P— "/absence   in   lakes. 

W89-O0713 


KToF    F^EDSSES     EVOLVED     IN 

SsoTlsSc^"-  MorSantow"    Div.  of  Plan, 

Anlne!,0"™,"'  and  G  K  Bissonnette. 
fP'-ea       and       Environmental       Microbiology 


AEMIDF,  Vol.   54,  No 
1988.  4  fig,  2  tab,  44  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  mine 
drainage,  'Escherichia  coli,  'Bacterial  physiology, 
Metabolism,   Population   exposure,   Sublethal   ef- 
fects. Inhibitors,  Biosynthesis,  Enzymes. 

Escherichia  coli  was  stressed  by  exposure  to  filter- 
sterilized  acid  mine  water.  Synthetic  processes  re- 
quired for  repair  of  sublethally  injured  survivors 
were  studied  by  the  addition  of  specific  metabolic 
inhibitors   to  a   resuscitation   broth.    Inhibitors  of 
protein,  RNA,  DNA,  lipid,  and  peptidoglycan  syn- 
thesis as  well  as  uncouplers  and  inhibitors  of  elec- 
tron  transport   and   ATPase   activity   were   used 
Acid-mine-water     injury     was     severe,     causing 
damage  to  the  outer  and  cytoplasmic  membranes 
Repair  of  sublethally-injured  cells  required  protein 
RNA,   and    lipid   synthesis   as   well   as   a   proton 
motive  force.  (Author's  abstract) 
W89-00727 


EFFECTS  OF  ACIDIFICATION  ON  MERCURY 
METHYLATION,  DEMETHYLATION,  AND 
VOLATILIZATION  IN  SEDIMENTS  FROM  AN 
ACID-SUSCEPTIBLE  LAKE, 

Wisconsin  Univ.-La  Crosse.  River  Studies  Center 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00731 


MONITORING  THE  MORAY  FIRTH  ENVI- 
RONMENT, 

Marine  Lab.,  Aberdeen  (Scotland). 

J.  M.  Davies,  and  J.  M.  Pirie. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  289-300.  1986.  7  fig  3  tab  4 

ref. 

Descriptors:  'Monitoring,  'Ocean  dumping, 
'Moray  Firth.  'Water  pollution  sources,  'Oil  pol- 
lution, 'Path  of  pollutants,  'Water  pollution  ef- 
fects, 'Scotland,  Environmental  effects,  Ecological 
effects.  Fisheries,  Estuaries,  Rivers,  Nigg  Bay,  Be- 
atrice oilfield,   Mineral  wastes,   Industrial  wastes. 

Environmental  monitoring  carried  out  in  the 
Moray  Firth  (Moray  Firth).  Three  areas  of  poten- 
tial impact  have  been  examined;  the  cryolite  recov- 
ery sludge  dumping  ground  in  the  inner  Moray 
r-irth^  the  Beatrice  Oilfield,  and  the  Nigg  oil  termi- 
nal. The  monitoring  objectives  are  described,  some 
results  are  presented,  and  the  scale  of  effects  com- 
pared. In  each  case  the  effects  are  very  localized 
and  there  was  no  evidence  of  any  potential  threat 
to  fisheries.  (See  also  W89-00775)  (Author's  ab- 
stract) 
W89-00787 


SEA  AND  FRESH  WATERS, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  2L 

W89-00797 


ATTACHED    ALGAE    OF   THE    CLYDE    AND 
GARNOCK  ESTUARIES, 

Henot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 
Brewing  and  Biological  Sciences. 
M.  Wilkinson,  I.  Fuller,  and  D.  Rendall 
Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  143-150,  1986.  3  fig.  14  ref. 

Descriptors:  'Algae,  'Scotland.  'Clyde  Estuary. 
Eutrophication,  'Water  pollution  effects.  Suble- 
thal effects.  Toxicity,  Coastal  waters,  Aquatic 
plants.  Aquatic  habitats.  Estuaries,  Diatoms  Mu- 
nicipal wastes,  Industrial  wastes,  Garnode  Estuary. 

During  the  period  of  severe  sewage  pollution  of 
the  Clyde  Estuary  and  severe  industrial  pollution 
ot  the  Garnock  Estuary,  these  two  estuaries  could 
be  distinguished  by  unusual  abundance  of  one  par- 
ticular alga  in  each  estuary,  Melosira  nummuloides 
and  Rosen vigiella  polyrhiza.  respectively.  Howev- 
er, in  terms  of  species  presence  data  alone  these 
estuaries  did  not  differ  from  others  in  the  British 
isles.  The  dominant  algal  species  of  these  two 
estuaries  are  compared  and  the  changes  in  the  flora 
m  response  to  pollution  abatement  are  described 
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Effects  Of  Pollution— Group  5C 

Possible  causes  for  the  unusual  abundances  of  M 
nummuloides  and  R.  polyrhiza  are  discussed   (Au- 
thor's abstract) 
W89-008O7 


STATUS   OF   FISH    POPULATIONS    IN   THE 
CLYDE  ESTUARY, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

For  primary  bibliographic  entry  see  Field  ">L 

W89-00809 


RECENT  CHANGES  IN  NUMBERS  OF 
^P£RS  ON  THE  CLYDE  ESTUARY,  AND 
THEIR  SIGNIFICANCE  FOR  CONSERVA- 
TION, 

Glasgow  Univ.  (Scotland).  Dept.  of  Zoology 
R.  W.  Furness,  H.  Galbraith,  I.  P.  Gibson,  and  N 
B.  Metcalfe. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
'Section  B).  Vol.  90,  p  171-184,  1986.  4  fig,  2  tab, 

Descriptors:  'Scotland,  'Water  birds,  'Clyde  Es- 
tuary, *Firth  of  Clyde,  'Water  pollution  effects, 
Population  dynamics.  Food  habits.  Food  chains 
Seasonal  variation,  Reproduction,  Regional  analy- 
sis, Dissolved  oxygen,  Estuaries.  Species  composi- 
tion, Organic  loading,  Fish,  Competition,  Ecology. 

The  Clyde  Estuary  (Scotland)  is  recovering  from 
gross  pollution.  In  the  early  1970s  high  densities  of 
a  small  number  of  species  of  intertidal  invertebrates 
tolerant  of  organic  enrichment  and  low  oxygen 
levels  provided  rich  feeding  for  large  numbers  of 
dunlin,  redshank,  lapwing,  oystercatcher  and 
curlew.  Winter  numbers  of  the  first  three  species 
have  declined  considerably.  The  declines  cannot 
be  attributed  to  national  changes  in  wader  numbers 
and  are  not  due  to  changes  in  breeding  habitats  or 
lack  of  reproductive  success  in  particular  regions 
since  each  species  wintering  on  the  Clyde  Estuary 
breeds  in  a  different  area.  The  most  likely  explana- 
tion of  the  decline,  which  is  most  pronounced  in 
the  species  highly  dependent  on  Corophium  volu- 
tator,  is  either  that  reduced  organic  pollution  has 
reduced  the  densities  of  the  main  prey,  or  that 
higher  oxygen  levels  over  the  mudflats  have  al- 
lowed fish,  particularly  flounders,  to  enter  the 
estuary  and  compete  with  the  waders  for  the  avail- 
able prey.  Although  there  is  evidence  of  some 
birds  having  moved  to  other  wintering  areas,  the 
fate  of  most  birds  is  unknown.  (Author's  abstract) 
W89-00810 


PHYTOPLANKTON  ECOLOGY  OF  THE 
FIRTH  OF  CLYDE  SEA-LOCHS  STRIVEN  AND 
FYNE, 

DunstatTnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  ?L 
W89-00813 


LONG-TERM  CHANGES  IN  SOME  BENTHIC 
SPECIES  IN  THE  FIRTH  OF  CLYDE,  WITH 
PARTICULAR  REFERENCE  TO  TELLINA 
TENUIS  DA  COSTA, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

P.  R.  O.  Barnett,  and  J.  Watson. 
Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  287-302,  1986.  8  fig,  2  tab 
39  ref. 

Descriptors:  'Scotland,  'MoIIusks,  'Thermal  pol- 
lution, 'Clyde  Estuary,  'Firth  of  Clyde,  'Coastal 
waters,  'Temperature  effects.  Climatology,  Sea- 
sonal variation.  Reproduction,  Food  habits  Food 
chains,  Estuaries,  Electric  powerplants,  Aquatic 
animals.  Aquatic  habitats.  Species  composition. 
Population  dynamics. 

Present  knowledge  of  long-term  changes  in 
benthic  species  m  the  Firth  of  Clyde  is  reviewed 
Recent  work  on  the  annual  variations  in  seasonal 
cycles  of  the  sand-dwelling  bivalve  Tellina  tenuis 
da  Costa  shows  correlations  with  natural  and  man- 
made  variations  in  seawater  temperature.  Between 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

1973  and  1984  inclusive  good  settlements  of  young 
occurred  on  the  two  beaches  examined  in  the 
autumns  of  years  when  higher  mean  seawater  tem- 
peratures occurred  in  June  and  July.  The  implica- 
tions are  discussed  in  relation  to  cycles  of  climatic 
change.  In  general,  settlements  at  Hunterston.  a 
thermally  enriched  area,  were  considerably  greater 
than  at  Karnes  Bay,  a  site  affected  only  by  natural 
temperature  changes.  However,  T.  tenuis  at  Karnes 
Bay  grew  to  much  larger  maximum  sizes  than  at 
Hunterston,  except  in  1979,  when  Hunterston  ani- 
mals were  larger.  The  possible  interactions  of  food 
availability  and  the  modifying  effects  of  heated 
discharges  are  discussed.  (Author's  abstract) 
W89-00817 


BENTHIC  FAUNA  OF  SANDY  BAYS,  WITH 
PARTICULAR  REFERENCE  TO  IRVINE  BAY, 

Marine  Lab.,  Aberdeen  (Scotland). 

A.  Eleftheriou,  M.  R.  Robertson,  and  D.  J. 

Murison. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  317-327,  1986.  3  fig,  3  tab, 

43  ref. 

Descriptors:  *Clyde  Estuary,  *Firth  of  Clyde, 
♦Coastal  waters,  *Scotland,  *Water  pollution  ef- 
fects, *Species  composition,  'Population  dynamics, 
Biomass,  Organic  carbon,  Pollution  load,  Repro- 
duction, Estuaries. 

The  coastal  areas  in  the  Firth  of  Clyde,  of  which 
Irvine  Bay  is  a  representative  example,  receive 
important  amounts  of  industrial  and  urban  wastes 
which  are  a  cause  of  economic  and  environmental 
concern.  Surveys  of  the  benthos  of  Irvine  Bay 
revealed  a  varied  fauna  dominated  by  large  densi- 
ties of  opportunistic  polychaetes  such  as  Chaeto- 
zone  and  Spio  and  nematodes  whose  distribution 
correlated  very  strongly  with  the  high  organic 
carbon  levels  in  the  bay.  The  high  densities  and 
large  biomass  recorded  in  Irvine  Bay  were  found 
to  be  2-3  times  higher  than  values  from  Loch  Ewe, 
a  clean  area  with  normal  carbon  values.  All  evi- 
dence from  this  survey  points  towards  a  situation 
in  which  the  fauna  is  enhanced,  yet  does  not  suffer 
a  species  reduction.  (Author's  abstract) 
W89-00819 

BENTHOS  OF  THE  DEEPER  SEDIMENTS  OF 
THE  FIRTH  OF  CLYDE,  WITH  PARTICULAR 
REFERENCE  TO  ORGANIC  ENRICHMENT, 

Dunstaffnage  Marine  Research  Lab.,  Oban  (Scot- 
land). 

T.  H.  Pearson,  A.  D.  Ansell,  and  L.  Robb. 
Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  329-350,  1986.  9  fig,  1  tab, 
24  ref,  append. 

Descriptors:  •Eutrophication,  'Scotland,  *Water 
pollution  effects,  'Sludge  disposal,  'Clyde  Estu- 
ary, 'Firth  of  Clyde,  'Species  composition,  Popu- 
lation dynamics,  Biomass,  Aquatic  habitats,  Pollu- 
tion load,  Waste  disposal,  Organic  carbon,  Limit- 
ing nutrients,  Cycling  nutrients.  Estuaries,  Coastal 
waters. 

A  general  survey  of  the  biomass  of  the  benthic 
infauna  of  the  Clyde  Sea  Area  and  the  distribution 
and  abundance  of  the  dominant  species  throughout 
the  area  was  based  on  data  from  surveys  undertak- 
en in  1972  and  1974.  Recent  surveys  of  the  distri- 
bution of  species  along  a  well-defined  gradient  of 
organic  enrichment  on  the  Garroch  Head  sewage 
sludge  disposal  grounds  in  the  central  Firth  of 
Clyde  were  used  comparatively  to  suggest  that 
benthic  populations  in  the  inner  sea  lochs,  Kilbran- 
nan  Sound  and  in  areas  along  the  Ayrshire  coast 
are  markedly  enriched.  It  is  suggested  that  this 
enrichment  may  be  caused  by  a  general  eutroph- 
ication on  the  Clyde  Sea  Area  enhancing  the  ef- 
fects of  localized  carbon  inputs  from  urban  areas. 
(Author's  abstract) 
W89-O0820 


RECENT    CHANGES    IN    THE    STATUS    OF 
SOME  CLYDE  VERTEBRATES, 

Scottish  Natural  History  Museum,  Kilbarchan. 

J.  A.  Gibson. 

Proceedings  of  the  Royal  Society  of  Edinburgh 


(Section  B),  Vol.  90,  p  451-467.  1986.  54  ref,  2 
append. 

Descriptors:  'Clyde  Estuary,  'Firth  of  Clyde, 
•Scotland,  'Population  dynamics,  'Water  pollu- 
tion effects,  Food  habits,  Estuaries,  Pesticide 
runoff,  Oil  spills,  Waste  disposal. 

Three  comprehensive  surveys  of  Clyde  vertebrates 
have  been  carried  out  during  the  past  twenty-five 
years,  and  this  exceptional  degree  of  investigation 
permits  some  very  valid  comparisons  to  be  made. 
Distinct  changes  in  status  have  taken  place 
throughout  all  the  vertebrate  classes.  The  work  of 
man  has  had  the  most  obvious  impact.  This  is 
sometimes  deliberate,  as  in  direct  attempts  at  spe- 
cies protection  or  destruction.  At  other  times  the 
impact  of  man  is  indirect,  with  effects  on  food 
supply  (e.  g.  overfishing,  establishment  of  waste 
dumps),  on  habitat  (true  planting,  draining  wet- 
lands), or  on  health  (river  purification,  oil  spills, 
pesticide  runoff).  Occasionally  the  effects  are  acci- 
dental. Many  status  changes  are  easily  explained 
under  the  above  headings,  but  others  are  not,  and 
some  show  apparently  opposite  changes  in  closely- 
related  species.  Some  changes  in  status  are  very 
real,  and  indeed  are  sometimes  quite  dramatic  and 
obvious  for  all  to  see.  Others  are  more  apparent 
than  real,  presumably  arising  from  increased  obser- 
vation. (Alexander-PTT) 
W89-00826 

DIFFERENCES  IN  THE  SPECTRAL  CHARAC- 
TERISTICS OF  BIRCH  CANOPIES  EXPOSED 
TO  SIMULATED  ACID  RAIN, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

T  W.  Ashenden,  and  J.  H.  Williams. 

New  Phytologist  NEPHAV,  Vol.  109,  No.  1,  p  79- 

84,  May  1988.  4  fig,  2  tab,  26  ref.  Welsh  Office 

Contract  LG139100/1. 

Descriptors:  'Radiometry,  'Birch  trees,  'Water 
pollution  effects,  'Air  pollution  effects,  'Acid  rain, 
Simulated  rainfall,  Field  tests,  Canopy,  Remote 
sensing,  Trees. 

Seedlings  of  silver  birch  in  a  polythene  tunnel 
were  exposed  to  simulated  acid  rain  at  pH  values 
of  2.5,  3.5,  4.5  and  5.6  while  growing  in  pots  of 
either  John  Innes  No.  2  potting  compost  or  an 
Arfon  series  soil.  Measurements  of  visible  and  near 
infrared  radiance  were  taken  from  the  canopies  of 
groups  of  plants  exposed  to  each  of  the  rainfall 
treatments,  after  34  weeks  for  plants  grown  in  John 
Innes  compose,  and  after  75  weeks  for  plants 
grown  in  both  soils.  Plots  of  reflectance  against 
wavelength  revealed  that  only  plants  exposed  to 
the  control  pH  5.6  treatment  retained  the  shape  of 
curve  that  is  characteristic  of  healthy  green  vege- 
tation. Discriminant  analysis  showed  that  the  radi- 
ometer data  could  be  used  to  distinguish  between 
birch  canopies  which  had  been  exposed  to  the 
different  rainfall  treatments  after  both  34  and  75 
weeks.  The  potential  use  of  radiometry  is  discussed 
for  identifying  plants  growing  under  the  stress  of 
acid  rainfall  in  both  controlled  environments  and 
in  the  field.  It  is  apparent  that  further  research 
using  the  more  sensitive  scanners  now  available 
will  be  required  in  order  to  improve  the  accuracy 
of  this  survey  technique.  (Author's  abstract) 
W89-00849 


years.  The  fish  formed  a  diverse  and  abundant 
community  in  which  perch,  bream  and  roach  pre- 
dominated. More  recently,  however,  the  broads 
have  received  vast  amounts  of  nitrate  and  phos- 
phate. The  nitrate  comes  from  agricultural  fertiliz- 
ers washing  off  the  land,  while  the  phosphate 
arrives  in  effluent  from  sewage  works.  The  boom 
in  nutrients  has  coincided  with  the  loss  of  larger 
plants  and  a  dramatic  decline  in  the  fishery.  Perch 
have  become  scarce,  and  roach  rather  than  bream 
are  now  the  most  abundant  fish.  An  unusual  popu- 
lation cycle  has  been  discovered  in  the  roach  popu- 
lation of  Alderfen.  The  picture  that  emerges  is 
consistent,  with  good  recruitment  in  odd  years  and 
poor  recruitment  in  even  years.  In  populations  that 
have  a  more  typical  structure,  with  many  fish  aged 
up  to  10  or  more,  such  cycles  have  never  been 
reported.  The  oldest  fish  in  these  more  typical 
populations  have  a  diet  that  is  quite  different  from 
that  of  a  fish  under  a  year  old,  so  the  potential  for 
competition  between  new  recruits  and  breeding 
adults  is  muted.  (Alexander-PTT) 
W  89-008  51 


FISH,  FLEAS  AND  PHYTOPLANKTON, 

University   of  East   Anglia,   Norwich  (England). 

School  of  Biological  Sciences. 

C.  Townsend. 

New  Scientist  NWSCAL,  Vol.   118,  No.  1617,  p 

67-70,  June  1988. 

Descriptors:  'Phosphates,  'Water  pollution  effects, 
•Nitrates,  'Fish,  'Phytoplankton,  'Limnology, 
'Species  composition,  'Population  dynamics, 
Food  habits,  Cycling  nutrients,  Reproduction,  Fer- 
tilizers, Path  of  pollutants,  Water  pollution 
sources,  Breeding,  Agricultural  runoff, 
Wastewater  disposal,  Aquatic  plants. 

A  team  of  researchers  at  the  University  of  East 
Anglia  has  been  studying  a  polluted  lake  in  the 
Norfolk    Broads   of   Eastern    England    for    many 


POLLUTION  BENEATH  THE  GOLDEN  GATE, 

M.  MacQuitty. 

New  Scientist  NWSCAL,  Vol.  118,  No.  1619,  p 

62-66,  June  1988. 

Descriptors:  'San  Francisco  Bay,  'Estuaries, 
'Water  pollution  sources,  *Water  pollution  effects, 
Wetlands,  Sediments,  Public  policy. 

Scientists  still  have  much  to  learn  about  how 
human  activities  affect  San  Francisco  Bay.  While 
some  changes,  such  as  the  destruction  of  wetlands, 
may  be  obvious,  their  effects  on  the  estuarine  eco- 
systems are  not.  Other  changes,  such  as  increased 
contamination  of  the  water,  sediments  and  biota, 
remain  poorly  understood.  Only  in  a  few  cases  is  it 
possible  to  establish  a  causal  relationship  between  a 
particular  contaminant  and  a  harmful  effect.  The 
future  of  the  bay  and  its  delta  depends  in  part  on 
whether  scientists  can  provide  more  evidence  to 
establish  the  consequences  of  such  changes.  A 
better  understanding  of  the  estuary's  problems  will 
help  policymakers  to  manage  the  environment 
more  effectively.  Inclusion  of  the  San  Francisco 
estuary  in  the  EPA's  National  Estuary  Program 
should  accomplish  this  goal.  (Alexander-PTT) 
W89-00852 


SEA-SURFACE  MICROLAYER  OF  PUGET 
SOUND:  PART  I:  TOXIC  EFFECTS  ON  FISH 
EGGS  AND  LARVAE, 

Battelle   Pacific   Northwest   Labs.,   Sequim,   WA. 

Marine  Research  Lab. 

J.  Hardy,  S.  Kiesser,  L.  Antrim,  A.  Stubin,  and  R. 

Kocan. 

Marine  Environmental  Research,  Vol.  23,  No.  4,  p 

227-249,   1987.  8  fig,  2  tab,  36  ref.  Contract  No. 

DE-AC06-76RLO  1830. 

Descriptors:  *Air-water  interfaces,  'Urban  areas, 
♦Fish,  'Puget  Sound,  *Water  pollution  effects, 
•Toxicity,  *Fish  physiology,  Coastal  waters, 
Bioindicators,  Bays,  Estuaries,  Larval  growth 
stage,  Fish  eggs,  Hatching,  Sea  surface,  Sublethal 
effects,  Aquatic  habitats,  Reproduction. 

Studies  were  conducted  to  determine  the  extent  to 
which  the  sea  surface  of  Puget  Sound  was  toxic  to 
the  early  life  history  stages  of  fish.  Three  urban 
bays  with  suspected  contamination,  a  rural  refer- 
ence bay,  and  a  Central  Sound  site  were  compared. 
Surface-dwelling  eggs  and  organisms  (zooneuston) 
were  collected  with  a  surface-skimming  neuston 
net  and  their  densities  enumerated.  Sand  sole  (Pset- 
tichthys  melanosticus)  embryos  were  exposed  in 
the  field  and  laboratory  to  the  sea-surface  micro- 
layer,  to  develop  a  useful  year  round  approach  to 
monitoring  sea-surface  toxicity,  larval  develop- 
ment of  anchovies,  kelp  bass,  and  sea  urchins  was 
also  evaluated  as  an  indication  of  sea-surface  mi- 
crolayer  toxicity.  During  the  spawning  season 
(February  and  March),  urban  bays  in  Puget  Sound 
had  lower  concentrations  of  sand  sole  eggs  and 
neustonic  organisms  on  the  sea  surface  than  did  the 
rural  bay  or  Central  Sound  reference  sites.  Com- 
pared to  the  reference  sites,  laboratory  exposure  to 
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surface  microlayer  samples  collected  from  urban 
bay  sites  generally  resulted  in  more  chromosomal 
aberrations  in  developing  sole  embryos,  reduced 
hatching  success  of  sole  larvae,  and  reduced 
growth  in  trout  cell  cultures.  In  situ  hatching 
success  of  sole  eggs  was  reduced  by  half  or  more 
"?  "»/£  ^oy!,50mpared  to  reference  sites.  (See 
also  W89-00854)  Author's  abstract) 
W89-00853 


SEA-SURFACE  MICROLAYER  OF  PUGET 
SOUND:  PART  II:  CONCENTRATIONS  OF 
CONTAMINANTS  AND  RELATION  TO  TOX 

Battelle   Pacific   Northwest   Labs.,   Sequim    WA 

Marine  Research  Lab. 

J.  T.  Hardy,  E.  A.  Crecelius,  L.  D.  Antrim,  V.  L 

Broadhurst,  and  C.  W.  Apts. 

Marine  Environmental  Research,  Vol.  23  No  4  r, 

Descriptors:  'Water  pollution  sources,  *Fish 
Puget  Sound,  "Urban  areas,  "Air-water  inter- 
uf'w  ater  P°"ution  effects,  "Toxicity,  Suble- 
thal effects,  Aquatic  habitats,  Reproduction,  Fish 
physiology,  Coastal  waters,  Bays,  Estuaries,  Sea 
surface,  Precipitation,  Runoff,  Wastewater  dispos- 
al, Metals,  Pesticides,  Hydrocarbons,  Polychlori- 
nated  biphenyls. 

Many  aquatic  contaminants,  because  of  low  water 
solubility  or  association  with  floatable  particles 
concentrate  at  the  sea  surface.  Thirty-six  samples 
of  the  sea-surface  microlayer  (SMIC),  the  upper  50 
micron  were  collected  from  sites  in  Puget  Sound 
Washington.  Sites  included  three  urban  bays,  cen- 
tral Puget  Sound,  and  a  rural  reference  site.  Expo- 
sure of  floating  fish  eggs  to  approximately  half  of 
these  samples  resulted  in  sublethal  and  lethal  toxic 
effects.  Chemical  analyses  revealed  high  concen- 
trations of  contaminants  in  many  of  the  samples 
Major  temporal  and  spatial  differences  in  sea-sur- 
tace  chemistry  occurred,  but  maximum  (for  all) 
and  mean  (for  1985)  concentrations  were  aromatic 
hydrocarbons,  8030  (mean  132)  microgram/L- 
TZ  I, hydrocarbons'  2°60  micrograms/L;  pesti^ 
cdes,  418  (mean  0.46)  ng/L;  PCBs,  3890  (mean 
631)  ng/L,  and  total  metals,  4750  (mean  626)  mi- 
tmJhT^u  epW'Se  multivariate  regression  indi- 
„™  'he  Pfcentage  of  fish  eggs  developing 
to  normal  live  larvae  decreased  with  increasing 

nantCsenpnn0nS,°f  *  C°mP'eX  m'XtUre  of  conta™ 
?hT,  .v,  pal  comP°nent  analysis  demonstrated 

that  the  major  types  of  contaminants  did  not  differ 
greatly  in  their  statistical  contribution  to  the  toxici- 
ty, i.e.  no  single  chemical  was  responsible  for  the 
rheeSM?cTC,tr  ^  che™al  "composition  of 
orLin^Tf  PCS  sugBes,ed  tha<  contamination 
originated  from  a  variety  of  sources  including  at- 
mospheric deposition,  terrestrial  runoff  of  fossil 
fuel  combustion   products,   and   sewage  disposal 

W89^85Y  3)  (Au,h°r'S  abs,rac'> 
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mated  hydrocarbon  pesticides  were  not  found  at 
concentrations  elevated  above  bulk  water,  but  con- 
siderable amounts  of  petroleum  hydrocarbons  and 
phthalate  esters  were  detected.  Microlayer  dis- 
played differential  concentration-dependent  toxici- 
ty for  each  species  used  in  the  experiments.  Effects 
on  hatching  time  as  well  as  total  hatch  (%)  and 
number  of  abnormal  larvae  were  recorded  Her- 
ring eggs  were  most  affected  by  Helgoland  micro- 
ayer  (suspected  effect  of  high  metal  content)  while 
turbot  eggs  were  most  sensitive  to  Travemunde 
and  Elbe  microlayer  (suspected  effect  of  high  ne- 
roleum  hydrocarbons).  The  usefulness  of  micro- 
layer  studies  as  a  tool  for  environmental  assessment 
is  discussed.  An  impact  of  microlayer  effects  on 
recruitment  in  sensitive  species  is  deemed  possible 
(Author  s  abstract) 
W89-00855 


EFFf££Y™  SURFACE  MICROLAYER: 
BRYo7  HERRING  AND  TURBOT  EM- 

H*J™whe.  Anu'alt   "e'go'and   (Germany,   F.R.) 
H  von  Westernhagen,  M.  Landolt,  R.  Kocan  G 
Furstenberg,  and  D.  Janssen. 

27ir7nQenE,QVe'-,r0rmel.ntal  Research,  Vol.  23,  No.  4,  p 

Hydrocarbons,  "Sea  surface,  "Water  polhTon el 
ects,  ♦Toxicity,  "Sublethal  effects,  Aquatic  hab- 

"  t'ers  BaTs EC':°n'-  F'sh  Physiol°^  Coastal 
■vaiers,  Bays,  Estuaries,  Germany,  Fish. 

^ri,u%o,h(pff,Staf'0rn  he7ing  (C'UPea  hare"8us) 
ffec is  of  hi  maxima),  were  used  to  test  the 

le"  onmem  *a-surface  microlayer  on  embryonic 
ems  to Tn  J  e!gS  Were  exP°sed  ^  static  sys- 
^.L     T}  s,re"gth  microlayer  and   1,   10    50% 

c  oUver  cTn?dmeH°n  ,he  Samp,ing  si,e  and  2 
?u  Ni  Fe  pk  T^  Vary,"8  amoun,s  °f  2",  Cd 
bove  i'h„  r  andCo'  ln  concentrations  100  times 
bove  those  found  ,n  subsurface  bulk  water.  Chlor- 


19£S22Y  OF  SEA-SURFACE  MICROLAYER- 
EFFECTS  OF  HEXANE  EXTRACT  ON  BALTIC 
HERRING  (CLUPEA  HARENGUS)  AND  AT 
LANTIC  COD  (GADUS  MORHUA)  EMBRYOS 

Washington   Univ.,   Seattle.    School   of  Fisheries! 
K.  M.  Kocan,  H.  von  Westernhagen,  M  L 
Landolt,  and  G.  Furstenberg. 

Marine  Environmental  Research,  Vol.  23,  No  4  p 
291-305,  1987.  5  fig,  1  tab,  27  ref  US  EPA  Grant 
811348  and  NIEHS  Grant  ES02190 

Descriptors:  "Air-water  interfaces,  "Embryonic 
growth  stages,  "Baltic  Sea,  "Hydrocarbons,  "Sea 
surface  "Water  pollution  effects,  "Toxicity,  "Sub- 
lethal effects,  "Aquatic  habitats,  "Fish  physiology 
Coastal  waters,  Bioindicators,  Bays,  Estuaries' 
Herring,  Cod  Fish,  Hatching,  Chlorinated  hydro- 
carbons. North  Sea. 

A  study  was  conducted  to  determine  whether  con- 
taminated   sea-surface    microlayer    was    toxic    to 
marine  fish  embryos  in  its  native  form  and  as  a 
hexane  extract.   Developing  embryos  of  Atlantic 
cod  (Gadus  morhua)  and  Baltic  herring  (Clupea 
harengus)  were  exposed  to  hexane  extracts  of  sea- 
?J!    w     ml"olayer  collected  from  five  locations  in 
he  North  Sea  and  Baltic  Sea.  Extracts  from  two  of 
hese  locations  produced  significant  embryo  mor- 
ality as  well  as  severe  deformities  in  live  hatched 
larvae^  A  control  sample  of  bulk  water  collected 
trom  20  cm  under  the  surface  and  extracted  in  the 
same   way   produced   no  significant   mortality   or 
deformities.  Significant  changes  in  timing  of  hatch- 
ing were  also  observed  in   those  samples  which 
produced  embryo  toxic  effects.  A  comparison  of 
these  data  with  those  obtained  from  cod  embryos 
exposed  to  unextracted  microlayer  showed  a  simi- 
lar biological  effect  with  both  unextracted  samples 
and  hexane  extracts.  Chemical  analyses  revealed 
he  greatest  biological  effect  in  samples  with  petro- 
leum hydrocarbon  concentrations  between  180  and 
>  200  micrograms/L.  The  bulk  water  control  had 
1    microgram/L    while    the    three    samples    that 
showed  no  biological  activity  had  3  to  8  micro- 
grams/L petroleum   hydrocarbons.   Phthalic  acid 
esters  were  detected  in  four  samples  and  chlorinat- 
ed hydrocarbons  in  one,  but  could  not  be  positive- 
ly correlated  with  any  of  the  toxic  responses.  No 
other  chemical  contaminants  were  detected  in  the 
five  samples.  (Author's  abstract) 
W89-00856 


amounts  of  anthropogenic  inputs.  The  samples 
were  analyzed  for  selected  trace  metals,  chlorinat- 
ed hydrocarbons,  and  polycyclic  aromatic  hydro- 
carbons. The  relative  toxicities  of  the  samples  were 
determined  with  fish  embrvo  bioassays.  Contami- 
nant concentrations  generally  increased  from  the 
otishore  to  the  inshore  stations.  Contaminant  con- 
centrations were  several  orders  of  magnitude 
higher  in  microlayer  samples  from  the  highly  in- 
dustrialized Los  Angeles  and  Long  Beach  harbors 
compared  to  samples  from  a  site  15  km  offshore 
Microlayer  samples  from  the  inshore  stations  were 
significantly  more  toxic,  and  induced  significantly 
more  developmental  abnormalities  and  chromo- 
some aberrations,  than  samples  from  the  offshore 
stations.  (Author's  abstract) 
W89-00857 


J£S?RA7£^Y  STUDY  OF  THE  ACCUMULA- 
Vf¥uiN?vI0*laTV  OF  CONTAMINANTS 
^J^r|iE  SEA  SL,RFACE  FROM  SEDIMENTS 
PROPOSED  FOR  DREDGING,  c'",lv,lu>; » => 

Battelle   Pacific   Northwest   Labs.,   Sequim     WA 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5E 

W89-00858 


CONTAMINANT  CONCENTRATIONS  AND 
TOXICITY  OF  SEA-SURFACE  MICROLAYER 
NEAR  LOS  ANGELES,  CALIFORNIA  "LAYtK 

Prolyl  Cal'forn:a  Coas'a'  Water  Research 
Project,  Long  Beach. 

J.  N.  Cross,  J.  T.  Hardy,  J.  E.  Hose,  G.  P 

Hershelman,  and  L.  D.  Antrim. 

Marine  Environmental  Research,  Vol.  23,  No  4   p 

307-323,  1987.   1  fig,  6  tab,  42  ref.  SCE  Research 

and  Development  Contract  C3006906. 

Descriptors.  "Bioassay,  *A,r-wa.er  interfaces. 
Los  Angeles,  "Fish,  "Trace  metals.  "Chlorinated 
hydrocarbons,  "Sea  surface,  "Water  pollution  ef- 
fects, Toxicity,  Sublethal  effects.  Aquatic  habitats. 
Fish  physiology,  Coastal  waters,  Bioindicators 
Bays,  Estuaries,  Aromatic  compounds. 

Sea-surface  microlayer  samples  were  collected 
trom     six     nearshore     areas     receiving     different 


HEPATIC  LESIONS  IN  ENGLISH  SOLE  (PAR 
OPHRYS     VETULUS)     FROM     COMMENCE 
MENT  BAY,  WASHINGTON  (USA),     ,mlMNCt 
PTI  Environmental  Services,  Seattle  WA 
D.  S.  Becker,  T.  C.  Ginn,  M.  L.  Landolt,  and  D 
B.  Powell. 

Marine  Environmental  Research,  Vol   23   No   3   n 
53-173,  1987.  5  fig,  5  tab,  38  ref.  EPA  Cooped 
tive  Agreement  CX810926-01-0. 

Descriptors:  "Sole,  "Commencement  Bay,  "Water 
pollution  effects,  "Toxicity.  "Fish  physiology.  Sub- 
lethal effects,  Bioindicators.  Aquatic  habitats  Re- 
production, Spatial  distribution,  Coastal  waters. 

Prevalences  of  idiopathic  hepatic  lesions  in  English 
sole  (Parophrys  vetulus)  were  evaluated  at  15  tran- 
sects in  Commencement  Bay,  Washington  (a 
chemically  contaminated  embayment),  and  at  two 
transects  in  Carr  Inlet,  Washington  (a  relatively 
uncontaminated  reference  embayment).  The  le- 
sions considered  were  neoplasms  (tumors),  foci  of 
cellular  alteration  (putative  preneoplasms).  megalo- 
cytic  hepatosis  and  nuclear  pleomorphism    Preva- 

\1^\  r  u"e  °r  more  of  the  four  les'ons  at  10 
ip'/o)  of  the  Commencement  Bay  transects  were 
significantly  higher  than  the  prevalence  observed 
in  Carr  Inlet.  Prevalences  of  neoplasms  and  foci  of 
cellular  alteration  were  correlated  positively  with 
tish  age,  but  none  of  the  four  lesions  exhibited  a 
relationship  with  fish  sex.  A  significant  concord- 
ance was  found  among  the  spatial  distributions  of 
the  four  lesions,  suggesting  that  all  were  induced 
by  similar  stimuli.  Length-at-age  did  not  differ 
significantly  between  fish  with  and  without  hepatic 
lesions.  The  spatial  patterns  of  lesion  prevalences 
observed  were  similar  to  those  found  at  similar 
locations  in  a  previous  study  3-5  years  earlier 
suggesting  that  these  patterns  are  persistent  (Au- 
thor s  abstract) 
W89-00859 


INDUCED  RESISTANCE  TO  POLYCHLORI- 
^T^r^IP1HKENYLS  CONFERS  CROSS-RE- 
SISTANCE AND  ALTERED  ENVIRONMEN- 
TAL FITNESS  IN  A  MARINE  DIATOM 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

E.  M.  Cosper,  B.  J.  Snyder,  L.  M.  Arnold.  L  A 

Zaikowski,  and  C.  F.  Wurster. 

Marine  Environmental  Research,  Vol.  23   No   3   n 

207-222.  1987.  6  fig,  3  tab,  45  ref.  '  P 

Descriptors:  "Adaptation,  "Pesticides,  "Diatoms 
Polychlonnated  biphenyls.  "Water  pollution  ef- 
fects, Toxicity,  Population  exposure,  Sublethal 
effects.  Aquatic  habitats.  Aquatic  animals.  Micro- 
organisms. Microbiological  studies.  Temperature 
ettects.  Salt  tolerance,  Limiting  nutrients.  Nitro- 
gen, DDT,  Estuaries 
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Group  5C— Effects  Of  Pollution 

Since  a  variety  of  toxic  chemicals  is  typically 
found  in  chronically  polluted  estuaries,  the  ability 
Of  a  marine  phvtoplankter  to  develop  resistance  to 
poh  chlorinated  biphenyls  (PCB).  as  well  as  cross- 
resistance  to  DDT.  was  evaluated,  as  were  con- 
comitant alterations  of  the  tolerance  to  environ- 
mental stresses  other  than  pollution,  including  tem- 
perature, salinity  and  nutrient  availability.  A  clone 
of  the  marine  diatom.  Ditylum  brightwellii,  sensi- 
tive to  PCB,  was  pretreated  with  sublethal  concen- 
trations of  PCB  over  a  period  of  thirty  days  by 
two  methods:  (1)  a  single  dose  of  10  micrograms/L 
and  (2)  progressively  increasing  doses  from  10  to 
30  micrograms/L.  Both  methods  produced  resist- 
ance to  PCB,  as  well  as  cross-resistance  to  DDT. 
Resistance  was  still  present  two  years  later  despite 
no  further  exposure  to  PCB.  The  PCB-resistant 
strain  exhibited  greater  tolerance  to  PCB  than  the 
PCB-sensitive  strain  under  all  environmental  con- 
ditions where  its  growth  was  possible,  even  at 
salinities,  temperatures  and  nitrogen  levels  quite 
different  from  those  under  which  resistance  was 
induced.  PCB  resistance,  however,  decreased  the 
tolerance  of  the  strain  to  lower  salinities  and  nitro- 
gen limitation  but  increased  its  tolerance  to  lower 
temperatures.  (Author's  abstract) 
W89-OO860 


NONPARAMETRIC  APPROACHES  TO  ENVI- 
RONMENTAL IMPACT  ASSESSMENT, 

Waterloo     Univ.     (Ontario).     Dept.     of    Systems 

Design  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-00861 


TROPICAL   EUTROPHIC    LAKE   MODELING 
AND  PARAMETER  DISCRIMINATION, 

Princeton  Univ.,  NJ.  Dept.  of  Aerospace  and  Me- 
chanical Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-O0872 


SOME  BIOLOGICAL  ASPECTS  OF  LIZA  ABU 
(HECKEL)  MUGILIDAE,  IN  AL-DAOODI 
DRAIN,  (BAGHDAD,  IRAQ), 

Scientific  Research  Council,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-OO890 


ASSESSING  THE  BIRKENES  MODEL  OF 
STREAM  ACIDIFICATION  USING  A  MULTI- 
SIGNAL  CALIBRATION  METHODOLOGY, 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  7B. 
W 89-00974 


ESTIMATION  OF  THE  RISK  ASSOCIATED 
WITH  THE  ORGANIC  CONSTITUENTS  OF 
HAZARDOUS  AND  MUNICIPAL  WASTE 
LANDFILL  LEACHATES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Sod  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00995 


DESIGN  CRITERIA  FOR  IN-SITU  AND  ON- 
SITK  RKNOVATION  OF  AN  INDUSTRIAL 
SLUDGE  LAGOON, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Chemical  and  Biochemical  Engineering, 
for  primary  bibliographic  entry  see  Field  5B. 
W89-00996 


INTERACTION  OF  EARTHF;N  LINER  MATE- 
RIALS WITH  INDUSTRIAL  WASTE  LEACH- 
ATE, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-O0997 


TERRESTRIAL  BIOACCUMULATION  POTEN- 
TIAL OF  PHENOLIC  COMPOUNDS, 
TeXM  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00998 


POPULATION  GENETICS  OF  MYTILUS 
EDULIS  (L.)  FROM  OSLOFJORDEN, 
NORWAY  IN  OIL-POLLUTED  AND  NON  OIL- 
POLLUTED  WATER, 

Oslo   Univ.   (Norway).    Inst,   of  Marine   Biology. 
S.  E.  Fevolden,  and  S.  P.  Garner. 
Sarsia,  Vol.  71,  No.  3-4.  p  247-257,  1986.  2  fig,  8 
tab,  37  ref. 

Descriptors:  *Water  pollution  effects,  *Estuaries, 
♦Fjords,  *Shellfish,  *Adaptation,  *Oil  pollution, 
Mussels,  Mytilus  edulis,  Aquatic  animals,  Oslo 
Fjord,  Norway,  Aquatic  animals,  Marine  environ- 
ment. 

Specimens  of  Mytilus  were  analyzed  electrophore- 
tically  for  studies  of  enzyme  polymorphism.  On 
the  basis  of  data  obtained  for  30  loci  the  average 
heterozygosity  was  estimated  at  11.5  +  or  -3.5%. 
Lack  of  significant  deviations  from  Hardy-Wein- 
berg  expectations  of  heterozygotes  gave  no  evi- 
dence that  Oslofjorden  is  inhabited  by  genetically 
separated  stocks  of  M.  edulis.  The  genetic  varia- 
tion at  polymorphic  loci  like  PGI  and  LAP  ap- 
peared quite  similar  to  what  was  reported  earlier 
among  mussel  populations  in  the  northern  Katte- 
gat. This  could  indicate  genetic  homogeneity  over 
longer  distances.  Six  polymorphic  loci  were  com- 
pared among  groups  if  individuals  living  in  experi- 
mental basins,  two  dosed  with  a  continuous  supply 
of  oil  and  two  controls,  and  individuals  from  the 
fjord  adjacent  to  the  basins.  Divergence  between 
adults  in  basin  and  fjord  populations  were  at  other 
loci  than  between  juveniles  in  the  two  environ- 
ments. The  juveniles  also  revealed  different  selec- 
tive pressures  from  life  in  the  basins  in  two  consec- 
utive years.  It  was  concluded  that  for  the  loci 
assayed,  no  genotypic  fitness  advantage  has  devel- 
oped in  M.  edulis  to  withstand  low  concentrations 
of  oil.  (Author's  abstract) 
W89-01009 


RESULTS  OF  ECOLOGICAL  MONITORING 
OF  THREE  BEACHES  POLLUTED  BY  THE 
AMOCO  CADIZ'  OIL  SPILL:  DEVELOPMENT 
OF  MEIOFAUNA  FROM  1978  TO  1984, 

Universite       de       Bretagne-Occidentale,       Brest 
(France).  Lab.  d'Oceanographie  Biologie. 
P.  Bodin. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
42,  No.  2,  p  105-123,  February  18,  1988.  11  fig,  4 
tab,  41  ref.  NOAA/CNEXO/UBO  Contracts  78/ 
5850,  79/6184;  CNEXO/UBO  Contracts  82/2604, 
83/7198;  IFREMER/UBO  Contract  84/7577. 

Descriptors:  *Monitoring,  *Oil  pollution,  *Oil 
spills,  *Beaches,  *Water  pollution  effects,  ♦Ecolog- 
ical effects,  *  Aquatic  animals,  *Bioindicators, 
Amoco  Cadiz,  France,  Environmental  effects,  In- 
tertidal  areas,  Nematodes,  Copepods,  Crustaceans, 
Density,  Population  density,  Species  diversity, 
Toxicity,  Organic  matter,  Indicators,  Coasts. 

Following  the  'Amoco  Cadiz'  oil  spill,  time-series 
sampling  of  the  meiofauna  was  carried  out  from 
1978  to  1984  in  the  intertidal  zone  of  3  sandy 
beaches  on  the  northern  Finistere  coast  (Brittany, 
France).  Quantitative  analysis  documented  2  prin- 
cipal phases  in  the  development  of  the  main  taxa 
(Nematoda  and  Copepoda).  First  came  a  degrada- 
tion phase  leading  to  impoverishment  in  density 
and  diversity  of  the  populations.  This  first  phase 
could  be  subdivided  into  several  stages  corre- 
sponding mainly  to  the  toxicity  period  and,  on  one 
beach  (Kersaint),  to  a  summer  'bloom.'  Then  came 
a  recovery  phase  corresponding  to  a  quantitative 
and  qualitative  reconstitution  of  the  meiofauna. 
Each  phase  lasted  a  gieater  or  lesser  time  accord- 
ing to  station  exposure  and  the  considered  taxon.  A 
qualitative  analysis  of  harpacticoid  copepoda  illus- 
trated the  development  of  population  diversity  and 
•ecological  groups.'  During  the  first  phase,  replace- 
ment of  the  original  population  by  a  substitute 
fauna  was  observed.  Correspondence  factorial 
analysis  on  the  development  of  harpacticoid  com- 
munities allowed  a  better  understanding  of  the 
main  pollution  and  recovery  factors  such  as  toxici- 
ty, organic  matter,  hydrodynamism,  and  zoological 
groups.  Meiofauna,  particularly  harpacticoid  cope- 
pods,  are  significant  bioindicators  of  ecological 
disturbances.  (Author's  abstract) 
W89-01031 


RESPONSE  OF  BENTHIC  MEIOFAUNA  TO 
NUTRIENT  ENRICHMENT  OF  EXPERIMEN- 
TAL MARINE  ECOSYSTEMS, 

Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 

B.  Widbom,  and  R.  Elmgren. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

42,  No.  3,  p  257-268,  February  24.  1988.  6  fig,  3 

tab,  58  ref.  US  EPA  Grants  No.  CR-8 10265  and 

CR-907795. 

Descriptors:  *Benthic  fauna,  *Eutrophication, 
♦Marine  environment,  Environment,  Fauna, 
Benthos,  Aquatic  animals,  Ammonium,  Phos- 
phates, Silicates,  Nutrients,  Biomass,  Productivity, 
Phytoplankton,  Plankton,  Aquatic  plants,  Species 
composition,  Density,  Population  density,  Nema- 
todes, Polychaetes,  Annelids,  Ostracods,  Crusta- 
ceans, Copepods,  Mollusks,  Growth  stages,  Juve- 
nile growth  stage,  Ecology. 

The  long-term  (2.4  yr)  response  of  benthic  meio- 
fauna to  eutrophication  of  experimental  marine 
ecosystems  was  studied  in  mesocosm  tanks  de- 
signed to  simulate  Narragansett  Bay  (RI),  on 
which  they  are  situated.  Ammonium,  phosphate, 
and  silicate  were  added  daily  to  the  mesocosms  in 
a  logarithmic  progression.  Phytoplankton  produc- 
tion and  biomass  in  the  tanks  increased  with  in- 
creasing nutrient  enrichment.  The  benthic  commu- 
nity gave  a  quantitatively  less  marked  response  to 
the  gradient  of  nutrient  input.  The  meiofauna 
showed  remarkably  little  response  in  terms  of  total 
abundance,  but  significant  effects  were  found  on 
major  taxa,  leading  to  a  changed  meiofauna  com- 
munity structure.  Nematode  and  juvenile  poly- 
chaete  abundance  increased  with  increasing  nutri- 
ent input,  especially  in  early  summer,  whereas 
kinorhynchs,  ostracods,  harpacticoids,  and  juvenile 
bivalves  decreased.  The  lack  of  a  positive  biomass 
response  of  the  total  meiofauna  in  the  enriched 
tanks  suggests  that  the  meiofauna  was  limited  not 
only  by  the  availability  of  food,  but  also  by  biotic 
interactions.  (Author's  abstract) 
W89-01033 


USE      OF      FACTORIAL      EXPERIMENTAL 

DESIGN  TO  EVALUATE  HOW  BIOTIC  AND 

ABIOTIC  FACTORS  INFLUENCE  CADMIUM 

ACCUMULATION    IN    THE    UNICELLULAR 

ALGA  DUNALIELLA  BIOCULATA, 

Paris-7  Univ.  (France).   Lab.  de  Cytophysiologie 

Vegetale  et  Toxicologic  Cellulaire. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01043 

POTENTIAL  IMPORTANCE  OF  SPATIAL 
AND  TEMPORAL  HETEROGENEITY  IN  PH, 
AL,  AND  CA  IN  ALLOWING  SURVIVAL  OF  A 
FISH  POPULATION:  A  MODEL  DEMON- 
STRATION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  E.  Breck,  D.  L.  DeAngelis,  W.  Van  Winkle,  and 
S.  W.  Christensen. 

Ecological  Modelling  ECMODT,  Vol  41,  No.  1/2, 
p  1-16,  April  1988.  5  fig,  38  ref. 

Descriptors:  *Water  chemistry,  *Water  pollution 
effects,  *Mathematical  models,  *  Acid  rain  effects, 
*Hydrogen  ion  concentration,  *Aluminum,  Calci- 
um, Fish  populations,  Chemical  properties,  Bioas- 
say,  Heterogeneity,  Temporal  distribution,  Spatial 
distribution. 

To  provide  a  means  of  relating  laboratory  and  field 
bioassay  results  to  natural  populations,  an  existing 
Monte  Carlo  method  was  modified  to  track  the 
movement  and  survival  of  fish  in  a  body  of  water, 
represented  by  a  two-dimensional  grid,  subject  to 
acidification  stress.  It  was  assumed  that  the  fish  are 
able  to  sense  realistic  gradients  of  pH,  aluminum 
(Al),  and  calcium  (Ca)  (or  alkalinity)  and  to  move 
to  reduce  the  chemical  stress.  A  function  for  accu- 
mulation and  repair  of  damage  is  implemented 
within  the  model  to  relate  mortality  to  the  variable 
exposure  history  the  fish  accumulate  by  moving  in 
the  chemically  heterogeneous  environment.  Using 
the  model,  we  evaluated  the  influence  of  the 
strength  and  sensitivity  of  fish  avoidance  behavior, 
the  presence  or  absence  of  the  refuge,  and  the 
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timing  of  multiple  pulses  on  fish  survival.  The 
results  highlight  the  potential  importance  of  a 
chemically  heterogeneous  natural  environment  in 
allowing  a  population  to  survive  under  average 
water  quality  conditions  that  laboratory  bioassays 
suggest  should  prohibit  survival.  Laboratory  and 
field  behavior  experiments,  including  characteriza- 
tion of  water  chemistry  on  a  microscale  in  the 
field,  are  suggested  to  explore  this  phenomenon 
further.  (Author's  abstract) 
W89-01052 


ORGANOCHLORINES  AND  EGGSHELL 
THINNING  IN  NORTHERN  GANNETS  (SULA 
BASSANUS)  FROM  EASTERN  CANADA,  1968- 
1984, 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 

J.  E.  Elliott,  R.  J.  Norstrom,  and  J.  A.  Keith. 
Environmental  Pollution  ENPOEK,  Vol    52   No 
2,  p  81-102,  1988.  3  fig,  3  tab,  72  ref. 

Descriptors:  *Canada,  *Quebec,  *Eggs,  'Water 
pollution  effects,  *Chlorinated  hydrocarbons, 
•Water  pollution  effects,  *Eggshell  thinning, 
•Northern  Gannetts,  Sula  bassanus,  Productivity 
Pollutants,  DDE,  DDD,  DDT,  Toxicity,  Insect 
control,  Dieldrin,  Population  dynamics,  Chemical 
wastes,  Radioactive  half  life,  Polychlorinated  bi- 
phenyls. 

The  northern  gannets  nesting  on  Bonaventure 
Island,  Quebec,  were  studied  from  1968  to  1984  in 
order  to  measure  environmental  contaminant  levels 
and  their  relationship  to  productivity.  Fresh  eggs 
in  1969  contained  a  mean  DDE  level  of  18.5  mg/ 
kg  and  had  shells  which  were  17%  thinner  than 
pre- 1947  samples.  Unhatched  eggs  in  1969  had  no 
outer  calcified  layer,  a  mean  thickness  20%  less 
than  the  pre-1947  mean,  and  mean  DDE  concen- 
tration of  30.6  mg/kg.  Significantly  higher  levels 
of  eight  contaminants  were  measured  in  unhatched 
than  in  fresh  eggs  collected  in  1969.  DDE  and 
shell  thinning  were  also  intercorrelated  with  nine 
other  contaminants;  these  data  strongly  implicate 
toxic  chemicals,  particularly  DDE,  as  the  main 
cause  for  the  low  breeding  success  of  Bonaventure 
gannets  from  1966  to  1974.  Extensive  use  of  DDT 
to  control  forest  insects  around  the  Gulf  of  St 
Lawrence  ceased  in  1969.  Use  of  DDT,  dieldrin 
and  PCBs  was  restricted  in  North  America  during 
the  early  1970s.  Residues  of  DDT,  DDD,  DDE 
PCBs,  dieldrin,  HCB  and  chlordane-relate'd  com- 
pounds in  gannet  eggs  decreased  significantly 
during  this  study.  Heptachlor  epoxide  remained 
constant  while  alpha-HCH  appeared  to  increase 
Estimated  half-lives  ranged  from  3.1  years  for 
DDD  to  35.4  years  for  oxychlordane.  The  breed- 
ing success  and  population  of  the  colony  have 
coincidentally  increased.  (Author's  abstract) 
W 89-0 1054 


ACUTE  AND  CHRONIC  TOXICITY  OF  TRI- 
™K™  HYDROXIDE  TO  FATHEAD 
?S£?S  <PJMEPHALES  PROMELAS)  FOL- 
LOWJNG    BRIEF   OR    CONTINUOUS    EXPO- 

Environmental  Research  Lab.-Duluth  MN 

A.  W.  Jarvinen,  D.  K.  Tanner,  E.  R.  Kline,  and  M. 

L.  Knuth. 

Environmental  Pollution  ENPOEK,  Vol    52   No 

4,  p  289-301,  1988.  1  fig,  2  tab,  27  ref.  '       ' 

Descriptors:   'Toxicity,   *Triphenyltin   hydroxide, 
hathead     minnows,     »Water     pollution     effects, 
fungicides,   •Pesticides,   Minnesota,   Water  sam- 
pling, Lake  Superior,  Chemical  analysis,  Statistics 
Hazardous  materials,  Ecological  effects. 

Fathead  minnow  larvae  (Pimephales  promelas) 
were  exposed  to  triphenyltin  hydroxide  (TPTH) 
during  single  pulse  or  continuous  exposure  in  96 
hour  and  30  day  toxicity  tests.  The  continuous 
exposure  96  hour  LC50  value  was  7.1  micrograms/ 
irs'r,  ,  e*P,<«ure  for  12  to  72  hr  gave  96  hour 
L<_50  values  that  ranged  from  61.8  to  6.0  micro- 
grams/1. The  continuous  exposure  30  day  chronic 
etlect  concentration,  based  upon  reduced  growth 
was  U.23  micrograms/1.  Survival  was  significantly 
reduced  at  2.0  micrograms/1.  Brief  exposures  for 
"».   48,   and   72   hr  in   30  day   tests  significantly 


reduced  survival  and  growth  at  13.0,  13.0  and  60.0 
micrograms/1.  It  is  suggested  that  both  toxicant 
concentration  and  exposure  duration  are  important 
factors  to  consider  in  the  risk  assessment  of  poten- 
tial pesticide  hazards  in  the  environment.  (Author's 
abstract) 
W89-01057 


EFFECTS  OF  A  SIMULATED  ACID  PRECIPI- 
TATION ON  LEAF  LITTER  QUALITY  AND 
THE  GROWTH  OF  A  DETRITIVORE  IN  A 
BUFFERED  LOTIC  SYSTEM, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
A.  Garden,  and  R.  W.  Davies. 
Environmental  Pollution  ENPOEK,  Vol    52   No 
4,  p  303-313,  1988.  5  fig,  35  ref. 

Descriptors:  *Acid  rain  effects,  *Environmental 
effects,  *Water  pollution  effects,  *Acid  rain, 
•Litter,  *Lotic  environment,  *Detritus,  *Leaves, 
Ecology,  Nitrogen,  Ecosystem,  Chemical  analysis! 
Productivity,  Respiration,  Statistical  analysis, 
Carbon,  Biomass,  Larvae. 

The  effects  of  a  simulated  acid  rain  on  leaf  litter 
quality  and  the  growth  of  a  detritivore  in  a  buf- 
fered lotic  system  were  investigated.  Exposure  of 
Populus  balsamifera  L.  Saplings  to  a  simulated  acid 
precipitation  prior  to  leaf  abscission  resulted  in 
significant  decreases  in  foliar  nitrogen  content  and 
increases  in  carbon:  nitrogen  ratios.  During  decom- 
position of  the  leaf  litter  in  a  buffered  lotic  system, 
microbial  activity  was  significantly  reduced.' 
Growth  of  Tipula  commiscibilis  Diane  larvae  de- 
creased significantly  when  fed  conditioned  leaves 
exposed  to  a  simulated  acid  precipitation  prior  to 
abscission.  Reductions  in  detritivore  growth  were 
correlated  with  lower  potential  quality  of  the  leaf 
litter  resulting  from  increased  carbon:  nitrogen 
ratios  and  reduced  levels  of  microbial  activity. 
Thus,  even  in  well  buffered  freshwater  ecosystems, 
acid  precipitation  can  have  significant  indirect  ef- 
fects on  microbial  activity  and  macroinvertebrate 
growth.  (Author's  abstract) 
W89-01058 


UTILITY  OF  LABORATORY  STREAMS  FOR 
ECOSYSTEM  TOXICITY  STUDIES, 

Oregon  State  Univ.,  Corvallis.  Oak  Creek  Lab.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01059 


EFFECTS  OF  DISCHARGE  FLUCTUATION 
AND  THE  ADDITION  OF  FINE  SEDIMENT 
ON  STREAM  FISH  AND  MACROINVERTE- 
BRATES  BELOW  A  WATER-FILTRATION  FA- 
CILITY, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 
Resources  Management. 
D.  C.  Erman,  and  F.  K.  Ligon. 
Environmental  Management  EMNGDC,  Vol    12 
No.  1,  p  85-97,  1988.  3  fig,  4  tab,  58  ref. 

Descriptors:  *Water  treatment  wastes,  *Water  pol- 
lution effects,  *Fish,  'Wastewater  pollution.  Sedi- 
ments, Discharge  measurement  Streams,  Macroin- 
vertebrates,  Filtration,  San  Pablo  Creek,  Califor- 
nia, Drinking  water,  Toxicity,  Aqueducts,  Back- 
wash, Varied  flow,  Trout,  Stickleback,  Sculpin, 
Species  diversity. 

A  small,  coastal  stream  in  the  San  Francisco  Bay 
area  of  California,  received  the  discharges  from  a 
drinking  water  filtration  plant.  Two  types  of  dis- 
charges were  present.  Discharges  from  filter  back- 
washing  were  3  to  4  times  base  stream  flow,  oc- 
curred 10  to  60  times  per  day,  contained  fine 
sediments,  and  each  lasted  about  10  minutes.  The 
other  discharge  was  a  large,  steady  flow  of  rela- 
tively sediment-free  water  from  occasional  over- 
flow of  the  delivery  aqueduct  which  generally 
lasted  several  hours  a  day.  Samples  of  inverte- 
brates from  natural  substrates  had  significantly 
fewer  taxa  and  lower  density  at  the  two  stations 
below  the  backwash  than  at  the  two  above.  How- 
ever, when  stable  artificial  substrates  were  used, 
there  were  no  significant  differences  among  all' 
four  stations.  The  aqueduct  apparently  had  no 
eftect  because  the  invertebrate  community  at  the 
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station  upstream  of  the  backwash  but  down  stream 
of  the  aqueduct  was  statistically  similar  to  the 
station  above  the  aqueduct.  Additional  artificial 
substrates  were  exposed  to  short-term  simulated 
backwash  conditions  to  test  for  acute  toxicity.  The 
exposure  had  no  effect  on  invertebrate  density  or 
drift.  The  major  effect  of  the  water  treatment  plant 
on  fish  and  invertebrates  probably  was  not  from 
acute  toxicity  in  the  discharges  or  the  occasionally 
large  discharge  of  clean  water  from  the  aqueduct, 
but  was  from  the  fluctuating  backwash  flows  con- 
taining fine  sediment  that  displaced  small  fish 
downstream  and  created  unstable  benthic  sub- 
strates for  invertebrates.  (Author's  abstract) 
W89-01061 


EFFECTS  OF  CADMIUM  ON  EARLY  DEVEL- 
OPMENTAL  STAGES  OF  THE  SHEEPSHEAD 
MINNOW  (CYPRINODON  VARIEGATUS), 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
M.  J.  Meteyer,  D.  A.  Wright,  and  F.  D.  Martin. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  4,  p  321-328,  April  1988   5 
fig,  3  tab,  22  ref. 

Descriptors:  *Water  pollution  effects.  *Cadmium, 
•Sheepshead  minnow,  *Environmental  effects 
•Eggs,  *Larvae,  'Hatching,  Calcium,  Phosphorus,' 
Sodium,  Chesapeake  Bay,  Maryland,  Patuxent 
River. 

Cadmium  uptake  by  the  early  developmental 
stages  of  the  sheepshead  minnow,  Cyprinodon  var- 
legatus,  was  studied  over  a  7.5-d  post  hatch  period. 
After  chorionic  hardening,  eggs  were  placed  in 
filtered  water  from  the  Patuxent  River,  Maryland 
and  dosed  with  cadmium  concentrations  of  be- 
tween 0.39  and  1020  microgram/L.  At  the  highest 
cadmium  concentrations  studied,  hatching  was  de- 
layed up  to  3  days  and  larvae  had  spinal  deformi- 
ties. Growth  inhibition  was  not  clearly  dose-relat- 
ed, although  larvae  from  all  cadmium  treatments 
were  significantly  shorter  than  control.  The  lowest 
dry  weights  were  recorded  from  the  5.8  and  1020 
micrograms  Cd/L  treatment  groups.  Cadmium 
uptake  peaked  at  12  h  after  fertilization.  Inhibition 
of  calcium  uptake  persisted  even  after  cadmium 
levels  had  peaked  and  fallen  to  the  control  level. 
Phosphorus  and  sodium  concentrations  in  eggs  and 
larvae  were  not  affected  by  cadmium  exposure. 
93%  of  the  cadmium  accumulated  by  the  egg  was 
associated  with  the  chorion,  and  68%  of  this  could 
be  removed  by  a  glycine  buffer.  (Author's  ab- 
stract) 
W89-01091 


EFFECTS  OF  ACUTE  EXPOSURE  TO  ACIDI- 
FIED WATER  ON  THE  BEHAVORIAL  RE- 
SPONSE OF  FATHEAD  MINNOWS,  PIME- 
PHALES PROMELAS,  TO  ALARM  SUB- 
STANCE (SCHRECKSTOFF), 
Saskatchewan  Univ..  Saskatoon.  Dept.  of  Biology. 
R.  J.  F.  Smith,  and  B.  J.  Lawrence. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  4,  p  329-335,  April  1988  1 
tab,  36  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
•Fathead  minnow,  *Toxicity,  *Environmental  ef- 
fects, *Fish  behavior,  Chemoreception,  Hydrogen 
ion  concentration.  Ecology,  Statistical  analysis, 
Bioassay. 

Fathead  minnows,  Pimephales  promelas,  exposed 
to  acidified  water  for  72  hours  continued  to  re- 
spond normally  to  the  alarm  substance  (Schreck- 
s(off)  contained  in  water  extracts  of  conspecific 
skin.  This  result  contrasts  with  an  earlier  finding 
that  some  behavioral  responses  to  chemical  feeding 
stimuli  are  lost  at  relatively  high  pH  levels 
(pH  =  6.0).  In  combination,  the  two  sets  of  results 
indicate  that  different  stimulus/response  systems 
have  different  thresholds  for  interference  by  acidi- 
fication. (Author's  abstract) 
W89-01092 


ESTIMATING  THE  ACUTE  TOXICITY  OF  WA- 
TERBORNE  CHEMICALS   IN  TROUT   FROM 
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MEASUREMENTS  OF  MEDIAN  LETHAL 
DOSE  AND  THE  OCTANOL-WATER  PARTI- 
TION COEFFICIENT, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
P.  V.  Hodson.  D.  G.  Dixon,  and  K.  L.  Kaiser. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  6.  p  443-454,  June  1988.  6 
fig,  3  tab,  1 5  ref. 

Descriptors:  'Organic  compounds,  'Toxicity, 
*Trout,  *Fish,  'Median  lethal  dose.  Quantitative 
analysis,  Regression  analysis. 

Median  lethal  dose  (LD50)  and  median  lethal  con- 
centrations (LC50)  for  rainbow  trout  of  48  organic 
chemicals  were  measured  to  determine  whether 
LC50  could  be  predicted  from  LD50.  A  simple 
linear  regression  of  log-transformed  data  provided 
the  best  fit  (r  =  -0.70),  but  it  accounted  for  only 
50%  of  the  variability  in  LC50s.  LC50s  were  also 
strongly  correlated  with  measures  of  molecular 
size  and  of  water-lipid  partitioning.  Hence,  inclu- 
sion of  these  factors  in  a  multiple  regression  analy- 
sis was  examined.  Since  MW  and  Parachor  were 
negatively  correlated  with  LD50  (r  =  -0.61  and  - 
0.60),  they  were  not  true  independent  variables  and 
were  not  used.  However,  there  was  no  relationship 
of  octanol-water  partition  coefficient  with  LD50, 
and  a  multiple  regression  analysis  using  both  LD50 
and  octanol  water  partition  coefficient  predicted 
LC50  with  greater  certainty  than  did  either  factor 
alone.  Therefore,  LC50  can  be  predicted  from 
LD50  when  partitioning  of  a  chemical  from  water 
to  lipid  is  recognized.  (Author's  abstract) 
W89-01O95 


VOLUME  FRACTION  CORRELATION  FOR 
NARCOSIS  IN  AQUATIC  ORGANISMS:  THE 
KEY  ROLE  OF  PARTITIONING, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

S.  G.  Abernethy,  D.  Mackay,  and  L.  S.  McCarty. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  7,  No.  6,  p  469-481,  June  1988.  2 

fig,  3  tab,  30  ref. 

Descriptors:  'Narcosis,  'Aquatic  animals,  'Corre- 
lation analysis,  'Toxicity,  'Organic  compounds, 
Physical  analysis,  Statistical  analysis,  Fathead 
minnow,  Guppy,  Brine  shrimp.  Golden  orfe,  Para- 
mecium, Water  flea,  Chemical  analysis. 

A  correlation  approach  was  developed  to  describe 
narcosis  in  several  aquatic  species.  By  assuming 
that  narcosis  occurs  as  a  result  of  a  constant 
volume  fraction  of  toxicant  at  the  target  site  in  the 
test  organism,  it  is  possible  to  correlate  LC50s  for  a 
series  of  chemicals  with  their  octanol-water  parti- 
tion coefficients  and  molar  volumes.  The  approach 
was  successfully  tested  on  acute  and  chronic  toxic- 
ity data  from  the  published  literature.  Two  hun- 
dred-fourteen  toxicity  determinations,  with  113  dif- 
ferent organic  chemicals  and  involving  fathead 
minnnow,  guppy,  golden  orfe,  water  flea,  brine 
shrimp,  and  Paramecium,  were  employed.  The 
data  analysis  suggests  that  partition  coefficients  of 
the  chemicals  between  the  target  phase  in  the  test 
organism  and  water  are  similar  to,  but  generally 
lower  than,  octanol-water  partition  coefficients. 
The  analysis  also  suggests  a  method  of  correlating 
the  toxicities  of  mixtures  and  provides  an  explan- 
tion  of  the  toxicity  cut-off  frequently  observed  in 
toxicity  tests  with  chemicals  of  low  water  solubili- 
ty. The  interpretation  provides  insights  into  the 
role  of  partitioning  in  the  acute  and  chronic  effects 
of  nonselective  narcotic  toxicants.  (Author's  ab- 
stract) 
W89-01096 


'Hydrogen  ion  concentration,  'Toxicity,  Statisti- 
cal analysis,  Chemical  analysis,  Mortality. 

Sensitivities  of  bluegill,  channel  catfish  and  fathead 
minnow  to  pH  and  aluminum  were  compared 
during  96-h  acute  toxicity  tests  in  the  laboratory. 
Juveniles  were  exposed  to  four  HC1  and  five  A1C13 
treatments  in  moderately  soft  fresh  water  under 
continuous  flow-through  conditions.  The  ranking 
of  species  sensitivities  to  acid  alone  was  fathead 
minnow,  followed  by  channel  catfish  and  bluegill. 
Aluminum  was  not  toxic  to  these  species  at  pH  6.5 
and  7.5.  The  ranking  of  sensitivities  to  Al  at  pH  4.5 
and  5.5  showed  clearer  species  differences.  Fat- 
head minnow  were  most  sensitive  and  died  in  all 
Al  treatments.  Bluegill  were  least  sensitive  and 
died  only  in  the  highest  Al  concentration  of  pH 
5.5.  The  sensitivity  of  channel  catfish  to  Al  was 
intermediate,  but  was  most  similar  to  that  of  fat- 
head minnow.  Aluminum,  predominantly  as  hy- 
droxide species,  appeared  to  be  most  toxic  to  blue- 
gill at  pH  5.5.  Free  and  hydroxy  Al  species  were 
apparently  toxic  to  fathead  minnow  and  channel 
catfish  at  pH  4.5  and  5.5.  The  experimental  data 
corroborate  the  observed  distributions  of  these  spe- 
cies in  acidified  lakes  and  streams.  (Author's  ab- 
stract) 
W89-C1098 


SENSITIVITY  OF  FRESHWATER  PULMON- 
ATE  SNAILS,  LYMNAEA  LUTEOLA  L„  TO 
HEAVY  METALS, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India).  Preventive  Toxicology  Div. 

B.  S.  Khangarot,  and  P.  K.  Ray. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  2,  p  208-213, 

August  1988.  2  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Aquatic 
animals,  'Snails,  'Heavy  metals,  'Toxicity,  Sensi- 
tivity analysis,  Food  chains,  Bioassay,  Silver,  Mer- 
cury, Copper,  Cadmium,  Nickel,  Zinc,  Lethal 
limit,  Mortality,  India,  Bioindicators. 

A  study  was  undertaken  to  determine  the  acute 
toxicities  of  selected  heavy  metals  to  a  locally- 
abundant  pond  snail  which  plays  an  important  role 
in  aquatic  food  chains.  Static  bioassays  were  con- 
ducted with  the  salts  of  cadmium,  copper,  chromi- 
um, mercury,  nickel,  silver,  and  zinc  in  hard  water 
(195  mg/L  as  calcium  carbonate)  under  ambient 
summer  conditions  (32  C).  Ten  snails  at  a  time 
were  exposed  to  each  concentration  and  for  every 
concentration  there  were  two  replicates.  Seven  to 
ten  concentrations  were  tested  for  each  metal.  The 
dead  specimens  were  removed  and  recorded  at  1, 
2,  4,  8,  14  plus  or  minus  2,  24,  33  plus  or  minus  3, 
48,  72,  and  96  hours.  There  was  a  marked  and 
progressive  decrease  in  LC50  values  between  24 
and  96  hours.  The  results  suggested  that  Ag  was 
the  most  toxic  heavy  metal  and  Cr  the  least  toxic. 
Based  on  the  concentration  of  metal  ions  that 
caused  50%  mortality  at  96  hours  of  exposure  (96- 
h  LC50),  the  decreasing  order  of  toxicity  of  the 
metals  was  Ag  >  Hg  >  Cu  >  Ni  =  Cd  =  Zn  > 
Cr.  These  results  are  compared  with  studies  of  the 
toxicity  of  heavy  metals  to  some  other  freshwater 
animals,  as  reported  in  the  literature.  Pulmonate 
snails  such  as  Lymnaea  luteola  are  commonly 
available  in  Indian  fresh-water  reservoirs  through- 
out the  year.  They  can  be  easily  handled  and 
cultured  in  the  laboratory  and  are  sensitive  indica- 
tors of  harmful  levels  of  environmental  pollutants. 
(Shidler-PTT) 
W89-01154 


COMPARATIVE  SENSITIVITIES  OF  BLUE- 
GILL, CHANNEL  CATFISH  AND  FATHEAD 
MINNOW  TO  PH  AND  ALUMINUM, 

Carnegie    Institution    of   Washington.    Baltimore, 
MD.  Dept.  of  Embryology. 
R.  E.  Palmer,  R.  J.  Klauda,  and  T.  E.  Lewis. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  6,  p  505-516,  June  1988.  5 
fig,  3  tab.  30  ref. 

Descriptors:  'Bluegill,  'Fish,  'Channel  catfish, 
•Fathead  minnow,  'Acid  rain  effects.  'Aluminum. 


BRANCHIAL  AND  RENAL  PATHOLOGY  IN 
THE  FISH  EXPOSED  CHRONICALLY  TO 
METHOXY   ETHYL  MERCURIC  CHLORIDE, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy. 

T.  S  Gill,  J.  C.  Pant,  and  H.  Tewari. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6.  Vol.  41,  No.  2,  p  241-246, 
August  1988.  10  fig,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Pesticides, 
'Toxicity,  'Methoxy  ethyl  mercuric  chloride, 
'Fish,  'Animal  pathology,  Gills,  Kidneys,  Animal 
tissues,  Sublethal  effects,  Tissue  analysis,  Histolo- 
gy, Mercury. 


Pathological  manifestations  causally  related  to  pes- 
ticide poisoning  have  been  described  in  both  surfi- 
cial  and  internal  tissues  of  fish.  The  pathogenesis  of 
branchial  and  renal  lesions  in  the  common  fresh- 
water fish,  Puntius  conchonius  exposed  chronically 
to  sublethal  levels  of  methyl  ethyl  mercuric  chlo- 
ride (MEMC)  are  described.  Laboratory-acclima- 
tized fish  were  exposed  to  a  commercial  formula- 
tion of  MEMC  at  3.6  and  6.0  ppm,  representing  20 
and  33%  of  the  96-hour  LC50;  a  parallel  control 
group  of  fish  was  maintained  in  toxicant-free  tap- 
water.  Batches  of  8  to  10  individuals  were  sacri- 
ficed at  the  end  of  7,  21,  35,  and  56  days.  The 
secondary  gill  lamellae  in  control  fish  were  found 
to  be  slender  and  erect  with  an  uninterrupted  epi- 
thelium covering  the  pillar  cells,  and  contained 
interspersed  sinuses.  Chronic  MEMC  intoxication 
caused  drooping  of  secondary  lamellae  as  well  as 
capillary  congestion.  A  7-day  exposure  to  3.6  ppm 
MEMC  led  to  formation  of  aneurysms  containing 
intact  or  lysed  red  blood  cells.  In  control  fish  the 
kidneys  revealed  intact  renal  tubules  surrounded 
by  extensive  hematopoietic  tissue  and  sinusoids. 
Following  MEMC  exposure  for  7  days  at  3.6  ppm, 
the  tubular  epithelial  cells  revealed  pycnitic  and 
karyorhectic  nuclei  and  a  disrupted  luminal  sur- 
face. The  nephrotoxic  effects  of  MEMC  were  pri- 
marily due  to  the  presence  of  Hg,  which  has  been 
shown  to  induce  renal  lesions  in  fishes.  (Shidler- 
PTT) 
W89-01156 


EFFECTS  OF  SIMULATED  ACIDIC  PRECIPI- 
TATION ON  PLANT-INSECT  INTERACTIONS 
IN  AGRICULTURAL  SYSTEMS:  CORN  AND 
BLACK  CUTWORM  LARVAE, 

Ohio    Agricultural    Research    and    Development 

Center,  Wooster.  Dept.  of  Entomology. 

D.  H.  Stinner,  B.  R.  Stinner,  and  D.  A. 

McCartney. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  3,  p  371-376,  July-September  1988.  3  fig,  3 

tab,  44  ref. 

Descriptors:  'Air  pollution  effects,  'Acid  rain, 
♦Simulated  rainfall,  'Crop  production,  'Insects, 
'Corn,  Agriculture,  Larval  growth  stage,  Precipi- 
tation, Animal  metabolism,  Animal  growth,  Food 
habits,  Insect  behavior,  Hydrogen  ion  concentra- 
tion, Digestion,  Acidity. 

Effects  of  acidic  precipitation  (pH  2.8,  4.2,  and  5.6) 
on  food  utilization,  growth,  development,  and  her- 
bivory  of  fourth-,  fifth-,  and  sixth-instar  black 
cutworms  (Agrotis  ipsilon)  on  corn  (Zea  mays)  in 
the  most  economically-important  life-history  com- 
binations of  plant  and  insect  were  investigated  in  a 
series  of  laboratory  and  greenhouse  experiments.  A 
nutritional-index  technique  was  used  in  petri-dish 
experiments  to  determine  if  acid  precipitation 
could  affect  the  amount  of  food  consumed  via 
effects  on  insect  physiological  parameters.  Larvae 
were  fed  corn  plants  that  were  watered  two  times 
weekly  with  simulated  acidic  precipitation  until 
the  larvae  pupated  (total  deposition  of  8-10  cm  of 
precipitation).  The  inverse  relationship  between 
the  'index  of  approximate  digestibility',  which  was 
higher  in  the  pH  2.8  and  5.6  treatments,  and  the 
'efficiency  of  conversion  of  digested  food  index', 
which  was  lowest  in  the  pH  2.8  treatment,  suggest- 
ed a  stress  effect  of  high  acidity.  Six  greenhouse 
pot  experiments  were  conducted  to  assess  direct 
effects  of  acid  precipitation  on  black  cutworms  and 
their  interactions  with  growing  corn  plants. 
Larvae  were  placed  in  pots  containing  soil  and 
corn  plants,  which  were  initially  in  the  first  or 
second  leaf  stage,  and  simulated  acid  precipitation 
was  applied  two  times  per  week  until  the  larvae 
pupated  (8-16  cm  total  deposition).  Significant 
treatment  effects  were  observed  in  the  'sixth  instar 
larvae  on  two-leaf  corn'  experiment,  where  the 
larvae  grew  larger  and  developed  faster  in  the  pH 
2.8  and  4.2  treatments  than  in  the  5.6  treatment. 
Acid  precipitation  treatments  did  not  significantly 
affect  black  cutworm  damage  to  corn  plants  in  any 
of  these  experiments.  (Author's  abstract) 
W 89-0 1160 
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TOXICITY  OF  ALKYLLEAD  SALTS  TO  AN- 
AEROBIC NITROGEN  TRANSFORMATIONS 
IN  SEDIMENT, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Food  Science  and  Agricultural  Chemis- 
try. 

J.  S.  Blais,  W.  D.  Marshall,  and  R.  Knowles. 
Journal  of  Environmental  Quality  JEVQAA,  Vol 
17.  No  3,  p  457-462,  July-September  1988.  6  fig,  39 
ref.   Natural   Sciences  and   Engineering  Research 
Council  of  Canada  Grants  C0316  and  A6687. 

Descriptors:  'Water  pollution  effects,  "Lake  sedi- 
ments, *Lead,  *Water  pollution  sources.  ♦Biotrans- 
formation, 'Toxicity,  *Alkyl-lead  chlorides,  Inhi- 
bition, Denitrification,  Nitrogen  cycle,  Anaerobic 
conditions.  Nitrogen  fixation,  Acetylene  reduction, 
Adaptation. 

Four  alkyl-lead  chlorides  (trimethyl-Iead  chloride, 
dimethyl-lead  dichloride,  triethyl-lead  chloride, 
and  diethyl-lead  dichloride)  were  separately  tested 
(at  0.1,  1,  5,  and  10  micrograms/L)  for  their  inhibi- 
tory properties  against  denitrification  and  nitrogen 
fixation  in  a  lake  sediment  as  determined  by  acety- 
lene blockage  and  acetylene  reduction  techniques. 
In  the  presence  of  added  nitrate,  glucose,  and 
acetylene,  alkyl-lead  salts  only  moderately  inhibit- 
ed nitrous-oxide,  ethylene,  and  carbon-dioxide  ac- 
cumulation by  whole-slurry  incubations.  These  ef- 
fects were  more  pronounced  in  supernatant  than 
sediment.  In  general,  ethyl  leads  were  more  toxic 
than  methyl-lead  salts  and  dialkyl  leads  were  more 
inhibitory  than  their  trialkyl  homologs  to  these 
transformations.  Successive  incubations  indicated 
that  microbes  were  able  to  adapt  to  the  presence  of 
these  toxicants,  a  phenomenon  also  observed  with 
other  heavy  metals.  At  the  highest  concentrations 
which  have  been  reported  in  sediments,  no  serious 
hazard  to  N  transformations  exists.  (Author's  ab- 
stract) 
W 89-0 1167 


PHYTOPLANKTON  AND  REVERSED  EU- 
TROPHICATION  IN  LAKE  MALAREN,  CEN- 
TRAL SWEDEN,  1965-1983, 

National  Swedish  Environmental  Protection 
Board,  Uppsala  (Sweden).  Environmental  Quality 

•:°r   Primary   bibliographic   entry   see   Field    5G. 
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STREAM  ACIDIFICATION  TRENDS  IN  THE 
of  tu",  ™A£DS:  A  MODELLING  STUDY 
OF  THE  LLYN  BRIANNE  CATCHMENTS 

Institute  of  Hydrology.  Wallingford  (England) 
P.  G^ Whitehead,  S.  Bird,  M.  Hornung,  J.  Cosby 
and  P.  Paricos. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No  1-4 
P    191-212,  June   30,    1988.    8   fig,   7  tab,   35   ref! 

Descriptors:  'Model  studies,  'Acid  rain  'Acid 
streams  'Path  of  pollutants,  'Water  pollution  ef- 
fects, 'Wales,  Air  pollution,  Land  use.  Forest  wa- 
tersheds, Water  pollution  sources,  Ammonia,  Ni- 
trates    Aluminum,    Soil    chemistry,    Hydrologic 

Historical  reconstructions  and  predictions  of 
streamwater  acidification  are  presented  for  moor- 
and  and  afforested  catchments  in  the  Welsh  Up- 
lands at  Llyn  Bnanne.  The  model  MAGIC  (Model 
ot  Acidification  of  Groundwater  in  Catchments)  is 
calibrated  using  data  from  a  moorland  catchment 
and  va  .dated  by  application  to  a  forested  catch- 
ment. While  atmospheric  deposition  is  shown  to  be 
trie  primary  cause  of  stream  acidification,  conifer 
attorestation  can  enhance  stream  acidity.  The  his- 
torical trends  determined  by  the  model  indicate 
hat  acidification  has  been  present  since  the  turn  of 
tie  century  and  will  continue  unless  either  deposi- 
ng levels  are  reduced  significantly  or  other  land 
management  actions  such  as  liming  are  undertaken 
W89  0U0r  SCalC  (Au,hor's  abstract) 


Ihodt^10^  AND  COMPARISON  OF  TWO 
?"„R T-TPRM  FATHEAD  MINNOW  TESTS 
FOR  ESTIMATING  CHRONIC  TOXICITY 

tnvironmental  Monitoring  and  Support  Lab-Cin- 


cinnati. OH.  Biological  Methods  Branch. 
For  primary  bibliographic  entry  see  Field  5A 
W89-01224 


MODELING  BLUE-GREEN  ALGAL  BLOOMS 
IN  THE  LOWER  NEUSE  RIVER, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

W.  S.  Lung,  and  H.  W.  Paerl. 

Water  Research  WATRAG,  Vol.  22,  No  7  p  895- 
905,  July  1988.  7  fig,  1  tab,  30  ref.  North  Carolina 
Water  Resources  Research  Institute  Project  70025 
and  North  Carolina  Sea  Grant  Projects  R/MER-1 
and  R/MER-5. 

Descriptors:  'Model  studies,  'Eutrophication,  'Es- 
tuaries, 'Algae,  'Neuse  River,  'North  Carolina 
Water  pollution  effects,  Water  pollution  control 
Phytoplankton,  Water  quality,  Mathematical 
models,  Mass  transport,  Cyanophyta,  Seasonal  var- 
iation, River  flow. 

Over  the  past  decade,  segments  of  the  lower  Neuse 
River  between  Kinston  and  New  Bern,  NC  re- 
vealed alarming  symptoms  of  advanced  eutroph- 
ication, culminating  in  the  appearance  and  persist- 
ence of  nuisance  blue-green  algal  blooms.  A  math- 
ematical model  of  the  lower  Neuse  River  was 
developed  to  help  evaluate  control  alternatives, 
including  nutrient  control  and  flow  control.  The 
model  included  differentiation  between  four  phyto- 
plankton groups:  diatoms,  green  algae,  and  blue- 
green  algae  (nitrogen-fixing  and  non-nitrogen- 
fixing).  Other  water-quality  constituents  modeled 
included  nitrogen  and  phosphorus  components  and 
dissolved  oxygen.  The  water  column  was  parti- 
tioned into  two  layers  and  the  associated  mass- 
transport  pattern  was  incorporated.  The  model 
was  able  to  mimic  the  seasonal  trends  of  algal- 
biomass,  nutrient,  and  dissolved  oxygen  levels  ob- 
served in  1983,  1984,  and  1985,  each  year  having  a 
different  hydrologic  pattern.  Comparison  of 
model-calibration  results  suggested  that  freshwater 
flow  and  associated  mixing  conditions  in  the  river 
play  a  major  role  in  initiating  and  maintaining  blue- 
green  blooms  when  sufficient  nutrient  supplies  are 
present.  (Author's  abstract) 
W89-01225 


ASSESSMENT  OF  SELENIUM  TOXICITY  IN 
ALGAE  USING  TURBIDOSTAT  CULTURE, 

Wisconsin  Univ.-Milwaukee.   Dept.   of  Biological 

Sciences. 

W.  N.  Bennett. 

Water  Research  WATRAG,  Vol.  22,  No  7  p  939- 

942,  July  1988.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity 
'Bioassay,  'Selenium,  'Algae,  'Culturing  tech- 
niques, Continuous  culture,  Chlorella,  Growth 
rates,  Sublethal  effects,  Batch  culture. 

In  a  turbidostat  culture  system,  the  maximum  spe- 
cific growth  rate  of  a  Chlorella  pyrenoidosa  popu- 
lation was  a  dependent  variable  monitored  in  real 
time  vs  selenium  (as  sodium  selenate)  concentra- 
tion. There  was  a  near-linear  decrease  in  steady- 
state  growth  rate  in  response  to  4  selenium  concen- 
trations (control,  0.53,  0.90,  and  1.37  micrograms/ 
ml)  with  a  growth-rate  IC50  (toxin  concentration 
which  inhibits  a  growth  parameter  by  50%)  of  0.80 
micrograms  selenium/ml  at  a  sulfur  concentration 
of  2.70  micrograms/ml.  Transient  changes  in 
growth  rate  between  steady  states  was  also  quanti- 
fied using  this  system.  Although  the  use  of  turbi- 
dostat culture  for  the  assessment  of  toxicity  in 
algae  and  zooplankton  is  structurally  more  com- 
plex than  batch  culture,  the  quality  of  information 
gained,  especially  on  transient  growth  responses 
and  rates  of  recovery  and  adaptability,  justifies  the 
technical  complexity.  (Author's  abstract) 
W89-01230 


LAKE   RESPONSE  MODELING   USING   BIO- 
LOGICALLY  AVAILABLE  PHOSPHORUS 

S.  R.  Butkus,  E.  B.  Welch,  R.  R.  Homer,  and  D  E 

Spyridakis. 

Journal-Water      Pollution      Control      Federation 

^rF,nr'  V?'-  60'  No-  9'  P  1663-1669,  September 
1988.  10  fig,  18  ref. 


Effects  Of  Pollution— Group  5C 

Descriptors:  'Lakes,  'Model  studies,  'Chlorophyll 
a.  'Transparency,  'Eutrophication,  'Phosphorus 
'Urban  runoff,  Washington  State,  Bioassay,  Statis- 
tical analysis,  Nutrients,  Seasonal  variation.  Data 
interpretation. 

Biologically-available  phosphorus  (BAP)  was  de- 
termined monthly  for  a  year  in  Lake  Sammamish, 
WA,  and  its  principal  inflow  stream,  to  improve  on 
previously-developed  relationships  between  total 
phosphorus  (TP)  from  increased  urban  runoff  and 
lake  response  (chlorophyll  a  and  transparency). 
Relationships  were  developed  between  bioassay- 
determined  BAP  and  a  combination  of  soluble 
reactive  P  and  NaOH-extractable  P.  These  rela- 
tionships were  consistent  whether  from  Lake  Sam- 
mamish monthly  samples  plus  summer  samples 
from  29  other  lakes  (r  squared  =  0.80)  or  from  the 
inflow  stream  (r  squared  =  0.82).  Seasonal  changes 
in  BAP  were  predicted  slightly  more  reliably  than 
TP,  using  a  mass-balance  model  and  a  10-year 
dataset.  Also,  a  linear,  arithmetic  relationship  be- 
tween spring  BAP  and  summer  chlorophyll  a  rep- 
resented the  best  fit  of  past  data  (r  squared  =  0.84, 
n  =  11)  and  is  more  reliable  than  published  log- 
log,  TP/chlorophyll  a  relationships  for  predicting 
the  specific  response  of  Lake  Sammamish  to  in- 
creased urban  runoff.  (Author's  abstract) 
W89-01236 


SAMPLING  STRATEGIES  AND  ASSOCIATED 
ERRORS  IN  ESTIMATING  EPILIMNETIC 
CHLOROPHYLL  IN  EUTROPHIC  LAKES, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  2H 
W89-01242 


WINTER  CLOUD  WATER  AND  AIR  COMPO- 
SITION IN  CENTRAL  ONTARIO, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

J.  W.  Strapp,  W.  R.  Leaitch,  K.  G.  Anlauf,  J.  W. 

Bottenheim,  and  P.  Joe. 

Journal  of  Geophysical  Research  (D)  JGRDE3 

Vol.  93,  No.  4,  p  3760-3772,  April  20,  1988.  8  fie  3 

tab,  46  ref.  B 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
'Cloud  water,  'Sulfur  dioxide,  'Nitric  acid,  Ni- 
trates, Sulfates,  Air  pollution,  Pollutants,  Precipita- 
tion, Ontario,  Canada,  Clouds,  Aerosols. 

Time  histories  of  surface  air  composition  and  cloud 
water  composition   in   winter  in   central   Ontario 
were  compared  in  order  to  establish  a  winter  data 
set  for  this  region,  and  to  identify  dominant  proc- 
esses responsible  for  the  incorporation  of  sulfate, 
nitrate,  and  acidity  into  cloud  water.  Cloud  water 
comparisons  were  restricted  to  low-level  collec- 
tions (median  altitude  625  m  above  ground)  within 
the  boundary  layer.   Surface  level  measurements 
during   the   6-week   period   showed   a   variety   of 
conditions,  including  several  episodes  of  elevated 
concentrations   of  S02,    N03(-),   HN03,   aerosol 
S04(~),  and  occasionally  aerosol  N03(-).   Nitric 
acid  comprised  the  majority  of  soluble  acidity  at 
ground   level  more  than   half  the  time,  and  was 
relatively   more  important  during  the  periods  of 
elevated  S04(-)  and  N03(-)  concentrations.  Ex- 
amination of  cloud   water  acidity   indicated   that 
HN03  was  also  the  dominant  contributor  to  cloud 
water  acidity  on  the  majority  of  days  sampled. 
Comparisons  of  air  and  cloud  water  absolute  con- 
centrations and  concentration  ratios  suggest  that 
aqueous  S02  oxidation  was  of  minor  importance  in 
determining  cloud  composition.  The  conclusion  is 
supported  by  measurement  of  hydrogen  peroxide 
in   cloud    water   samples.    Cloud    water    N03(-)/ 
S04(-)  ratios  were  found  to  exceed  (HN03    + 
N03(-)/S04(-)  ratios  in  air  at  the  surface  in  most 
cases,  and  in  a  few  instances  cloud  water  N03(-) 
concentrations  were  higher  than  expected  based  on 
the  surface  air  composition  data;  several  possible 
causes  for  this  observation  are  discussed.  It  is  con- 
cluded that  in  this  region  in  winter,  the  composi- 
tion of  low-level  clouds  can  be  estimated  to  within 
a  factor  of  2  by  measurements  of  air  composition  at 
the  surface,  and  that  dissolution  of  soluble  aerosol 
and   gaseous  species   is  primarily   responsible   for 
cloud    composition.    In-cloud    S02    oxidation    is 
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found  to  be  of  minor  significance,  but  the  data  may 
indicate  in-cloud  production   of  HN03   in  some 
cases.  (Author's  abstract) 
W89-01265 

5D.  Waste  Treatment  Processes 


MULTI-COMPONENT  SORPTION  ISOTH- 
ERMS OF  BASIC  DYES  ONTO  PEAT, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 
Chemical  Engineering. 

S.  J.  Allen,  G.  McKay,  and  K.  Y.  H.  Khader. 
Environmental  Pollution  ENPOEK,  Vol.  52,  No. 
1,  p  39-53,  1988.  1 1  fig,  4  tab,  10  ref. 

Descriptors:  *Dyes,  *Peat,  *Adsorption,  'Isoth- 
erms, 'Wastewater  treatment.  Equilibrium,  Mathe- 
matical equations,  Ions,  Particulate  matter,  Pho- 
tometry, Spectrophotometry,  Wastes,  Industrial 
wastes,  Dye  industry  wastes. 

The  adsorption  of  basic  dyes  onto  peat  from  single 
component  and  multi-component  solutions  was 
studied  using  sphagnum  peat  moss  from  Northern 
Ireland  and  three  dyes  with  a  range  of  concentra- 
tions. The  Freundlich,  Langmuir,  and  Redlich- 
Peterson  isotherm  equations  were  fitted  to  the 
results  and  the  isotherm  constants  obtained.  Re- 
sults indicated  a  certain  element  of  preferential 
adsorption.  The  extent  of  adsorption  of  any  one 
dye  was  reduced  when  in  the  presence  of  one  or 
more  competing  dyes.  The  equilibrium  isotherms 
deviated  from  theory,  due  to  the  pressure  of  ad- 
sorbing ions  creating  new  surfaces  by  expanding 
the  adsorbent  particles.  It  is  concluded  that  an 
understanding  of  the  physical  implications  of  devi- 
ation from  traditional  theories  will  yield  informa- 
tion on  the  sorption  characteristics  of  particular 
solute  species  with  specific  adsorbents.  Such  infor- 
mation will  play  a  vital  part  in  the  design  of 
adsorbents  for  color  removal  from  effluent 
streams.  Attempts  to  use  the  adsorption  of  dyes  on 
solids  to  determine  specific  surface  areas  of  the 
adsorbent  will  be  influenced  by  the  swelling  and 
penetration  limitations  of  the  materials  concerned. 
(Doria-PTT) 
W89-00083 


EFFECTS  OF  A  CYPERUS  PAPYRUS  L. 
SWAMP  ON  DOMESTIC  WASTE  WATER, 

Mwanza  Fisheries  Research  Centre  (Tanzania). 
F.  M.  M.  Chale. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  2,  p  185- 
189,  November  1985.  1  tab,  9  ref. 

Descriptors:  'Wastewater  renovation,  'Swamps, 
♦Papyrus,  'Domestic  wastes,  'Wastewater  dispos- 
al, Nutrient  removal,  Temperature,  Conductivity, 
Dissolved  oxygen.  Water  quality,  Kenya. 

The  effectiveness  of  a  papyrus  swamp  for  the 
removal  of  nutrients  from  domestic  waste  water 
was  investigated  in  a  small  tropical  swamp  in 
Kenya.  The  study  was  conducted  in  a  man-made 
impoundment  transformed  into  a  swamp  which 
receives  sewage  effluents  discharged  into  a  stream. 
Spatial  and  temporal  distribution  of  nutrients  were 
determined  in  the  swamp  from  October  1980  to 
August  1981.  They  included  the  measurement  of 
nitrogen  and  phosphorus,  together  with  tempera- 
ture. pH,  conductivity,  and  dissolved  oxygen.  A 
comparison  between  the  water-quality  characteris- 
tics of  the  input  versus  the  output  from  the  swamp 
indicated  significant  decreases  in  the  mean  temper- 
ature and  conductivity  by  20  and  23%,  respective- 
ly Dissolved  oxygen  was  reduced  by  85%,  ammo- 
nium by  77%,  and  orthophosphate  by  80%.  The 
results  indicate  that  papyrus  swamps  are  efficient 
in  nutrient  removal  for  the  purpose  of  domestic 
waste-water  renovation.  (Author's  abstract) 
W  89-00 107 


CHROMIUM   REMOVAL  FROM   WATER   BY 
THREE  SPECIES  OF  DUCKWEEDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  For- 
estry and  Wildlife  Management 
R.  P.  Staves,  and  R.  M.  Knatis. 
Aquatic  Botany  AQBODS,  Vol.  23,  No.  3,  p  261- 
273,  December  1985.  2  fig,  3  tab,  37  ref. 


Descriptors:  'Floating  plants,  'Chromium,  'Duck- 
weeds, 'Biological  wastewater  treatment,  Plant 
growth.  Radioactive  tracers.  Absorption,  Toler- 
ance, Bioaccumulation. 

The  effects  of  exogenous  chromium  on  the  growth 
of  three  species  of  duckweeds  (Spirodela  punctata, 
S.  polyrhiza,  and  I.emna  gibba)  were  examined  at 
Cr  concentrations  ranging  from  0.1  to  20  ppm. 
Using  51Cr  radiotracer  methodology,  it  was  dem- 
onstrated that  sorption  was  directly  related  to  am- 
bient Cr  concentrations  after  8  days  of  exposure. 
At  and  above  1.0  ppm  Cr,  negative  effects  on 
growth  were  evident,  with  seasonal  variations  ap- 
parently also  affecting  Cr  uptake  and  toxicity. 
Chrome  tolerance,  based  on  the  percentage  of  con- 
trol growth  achieved  by  exposed  plants,  showed  S. 
polyrhiza  to  be  the  least  tolerant  to  Cr,  while  S. 
punctata  and  L.  gibba  were  more  tolerant  at  con- 
centrations above  1.0  ppm.  In  another  experiment, 
duckweeds  grown  in  nutrient-rich  water  with  an 
initial  concentration  of  10  ppm  exhibited  substan- 
tial growth,  with  bioaccumulation  of  Cr  increasing 
with  time.  The  possible  use  of  various  types  of 
biological  treatment  systems  for  the  removal  of  Cr 
from  wastewater  is  discussed.  (Author's  abstract) 
W89-00109 


ANIMAL  WASTES  MEDIA  FOR  SPIRULINA 
PRODUCTION, 

Chile  Univ.,  Santiago.  Inst,  de  Nutricion  de  los 

Alimentos. 

F.  Ayala,  and  R.  Bravo. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  67,  No.  3,  p  349-355,  June  1984.  1  fig,  3  tab,  22 

ref. 

Descriptors:  'Cyanophyta,  'Spirulina,  'Biological 
wastewater  treatment,  'Wastewater  treatment, 
'Nitrogen,  'Algal  growth,  'Animal  wastes,  'Farm 
wastes,  'Wastes,  Anaerobic  digestion,  Effluents, 
Biomass,  Biodigestion,  Nutrients,  Proteins,  Photo- 
synthesis, Manure,  Urine,  Cultures,  Wastewater 
treatment. 

The  effect  of  nutrient  concentrations  on  growth, 
biomass  yield  and  nitrogen  efficiency  conversion 
of  a  proteinaceous  blue-green  microalga  (cyano- 
bacterium),  Spirulina  maxima,  were  studied.  An 
intensive  culture  was  performed  using  liquor  ef- 
fluents from  the  anaerobic  biodigestion  of  animal 
wastes  (manure  and  urine  from  pig,  beef  cattle  and 
sheep).  Under  environmental  light  and  room  tem- 
perature conditions,  a  dry  biomass  yield  ranging 
between  795  and  1230  mg/1  was  obtained.  The 
nitrogen  efficiency  conversion  was  24  to  27%  in 
the  synthetic  medium  and  about  65%  in  the 
animal-waste  media.  Spirulina  might  therefore  be 
used  as  an  effective  photosynthetic  agent  for  nutri- 
ent recovery  from  animal  wastes.  (Author's  ab- 
stract) 
W89-0O136 


INSTRUMENTATION  FOR  7-DAY  CONTINU- 
OUS CYCLE  MONITORING  OF  METALS 
WITH  AUTOMATED  ON-LINE  SAMPLE 
PREPARATION,  HIGH-PERFORMANCE 

LIQUID    CHROMATOGRAPHY,    AND    ELEC- 
TROCHEMICAL DETECTION, 
Deakin    Univ.,    Melbourne    (Australia).    Div.    of 
Chemical  and  Physical  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-OO210 


MEASUREMENT  OF  PRIMARY  PRODUCTIV- 
ITY IN  A  HIGH-RATE  OXIDATION  POND 
(HROP), 

Bar-Han  Univ.,  Ramat-Gan  (Israel).  Dept.  of  Life 

Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00213 


TESTING  THE  SECONDARY  TREATMENT  OF 
EFFLUENTS  FROM  THE  'POLICE'  CHEMI- 
CAL PLANT  IN  CARP  PONDS, 

Akademia  Rolnicza  w  Szczecinie  (Poland).  Dept. 

of  Hydrobiology. 

B.  Szlauer,  and  L.  Szlauer. 

Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 


34,   No.    1,   p   135-145,    1987.    1    fig.  7  tab.   9  ref. 

Descriptors:  'Effluents,  'Chemical  wastewater, 
'Fish  ponds,  'Aquaculture,  'Water  resuse,  *Mi- 
croponds,  'Carp.  'Wastewater  treatment,  'Sec- 
ondary wastewater  treatment,  Cycling  nutrients, 
Phosphorus  removal,  Culturing  techniques,  Field 
tests,  Crop  yield,  Fish. 

Preliminarily  cleaned  chemical  effluents,  utilized  as 
a  medium  for  carp  rearing  in  ponds  lost  80% 
P04(3-)  and  40%  NH4(-)-N  after  30  days  of  reten- 
tion. These  and  other  results  obtained  from  ponds 
corroborated  well  with  the  results  of  earlier  experi- 
ments carried  out  in  field  microponds  of  1  cu  m 
volume.  This  permits  prediction  of  the  effects  of 
fish  culture  and  effluent  treatment  in  large  ponds 
on  the  basis  of  easily  done  experiments  in  field 
microponds.  (Author's  abstract) 
W89-00255 


SIMULTANEOUS  REMOVAL  OF  HEAVY 
METAL  IONS  FROM  WASTEWATER  BY 
FOAM  SEPARATION  TECHNIQUES, 

National    Tsing    Hua    Univ.,    Hsinchu    (Taiwan). 

Dept.  of  Chemistry. 

S.-D.  Huang,  M.-K.  Huang,  J.-Y.  Gua,  T.-P.  Wu, 

and  J.-Y.  Huang. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  23,  No.  4  and  5,  p  489-505,  April  1988.  9  fig,  8 

tab,  16  ref. 

Descriptors:  'Foam  separation,  'Wastewater  treat- 
ment, 'Heavy  metals,  'Chemical  precipitation, 
'Chemical  treatment,  Performance  evaluation, 
Cobalt,  Chromium,  Nickel,  Coper,  Zinc,  Cadmi- 
um, Lead,  Ferric  hydroxide.  Aluminum  hydroxide, 
Sodium  lauryl  sulfate,  Wastewater,  Ions,  Metals, 
Colloids. 

The  present  work  aimed  to  extend  the  application 
of  adsorbing  colloid  flotation  techniques  to  remove 
mixtures  of  metal  ions.  The  systems  studied  are:  (1) 
Co(II)  and  Cr(VI);  (2)  Co(II),  Ni(II),  and  Cr(Vl); 
(3)  Cr(VI),  Cu(II),  and  Zn(II);  (4)  Cr(VI),  Cu(II), 
Zn(II),  and  Ni(II);  (5)  Cd(II),  Pb(II),  and  Cu(II). 
Ferric  hydroxide  and  aluminum  hydroxide  were 
used  as  the  coprecipitant,  and  sodium  lauryl  sulfate 
was  used  as  the  collector  and  frother.  The  ionic 
strength  of  the  solution  was  adjusted  with  NaN03 
or  Na2S04.  All  the  heavy  metals  can  be  removed 
effectively  by  a  single-step  foam  flotation  treat- 
ment. (Author's  abstract) 
W89-00265 


COTTON  YARN  AND  FABRIC  FINISHING 
WASTEWATER  TREATMENT  IN  UPFLOW 
ANAEROBIC  FILTER, 

Patras  Univ.  (Greece).  Dept.  of  Chemistry. 
N.  Athanasopoulos,  and  T.  Karadimitris. 
Biotechnology  Letters  BILED3,  Vol.  10,  No.  6,  p 
443-444,  June  1988.  5  ref. 

Descriptors:  'Textile  mill  wastes,  'Anaerobic  di- 
gestion, 'Wastewater  treatment.  'Biological 
oxygen  demand,  Pollution  load,  Organic  com- 
pounds, Biogas,  Toxicity,  Economic  aspects.  In- 
dustrial wastewater,  Chemical  oxygen  demand, 
Wastewater,  Cost  analysis,  Cotton. 

Removal  of  COD  for  loadings  up  to  0.8  kg  COD/ 
cu  m  day  varied  from  66  to  80%  and  for  higher 
COD  loadings  was  approximately  50%.  Removal 
of  BOD5  for  loadings  higher  than  0.8  kg  COD/cu 
m  day  was  also  50%.  Volatile  fatty  acids  remained 
low  at  100-150  mg/L.  Biogas  production  varied  at 
0.2-0.4  L/g  influent  COD  and  up  to  20  L/day  for 
loading  up  to  1  kgr  COD/cu  m  day.  When  COD 
loading  increased  to  1.3  kg/cu/m  day  biogas  pro- 
duction decreased  gradually  and  stopped  after  a 
month.  During  this  research  toxicity  problems  of 
methane  fermentation  were  not  encountered.  The 
achievable  COD  loading  for  a  practical  COD  re- 
moval is  very  low.  The  investment  cost  for  a 
rough  treatment  of  cotton  textiles  finishing 
wastewater  in  an  upflow  filter  is  very  high  and  the 
process  is  not  applicable.  Now  a  2  cu  m  anaerobic 
fluidized  bed  reactor  is  under  study  as  a  method  to 
achieve  higher  COD  loading.  (Alexander-PTT) 
W89-00277 
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MULTICRITERION  SELECTION  OF 

WASTEWATER  MANAGEMENT  ALTERNA- 
TIVES, 

Arizona  Univ..  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

A.  Tecle.  M.  Fogel,  and  L.  Duckstein. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5.  Vol.  114,  No.  4,  p  383- 
398.  July  1988.  9  tab,  22  ref,  2  append. 

Descriptors:  *Wastewater  management.  ♦Decision- 
making, 'Nogales,  *Arizona,  *Sonora,  'Mexico, 
Computer  programs,  Mathematical  analysis. 
Wastewater  treatment,  Case  studies. 

Multicriterion  decision-making  (MCDM)  tech- 
niques were  used  to  analyze  a  multiobjective 
wastewater  management  problem  in  order  to  select 
an  appropriate  management  scheme.  A  specific 
case  study  consisting  of  15  alternative  management 
schemes  was  evaluated  with  respect  to  12  noncom- 
mensurable,  discrete  criteria,  using  three  different 
MCDM  techniques:  compromise  programming 
(CP),  cooperative  game  theory  (CGT),  and 
ELECTRE  I.  The  case  study  is  the  Nogales  Inter- 
national Wastewater  Management  Project,  which 
treats  wastewater  coming  from  the  twin  cities  of 
Nogales,  Arizona  and  Nogales,  Sonora,  Mexico. 
The  problem  is  formulated  in  a  multicriterion  con- 
text in  terms  of  objectives,  specifications,  criteria, 
criterion  scales,  and  construction  of  an  evaluation 
matrix  that  consists  of  the  alternative  versus  crite- 
ria array.  Analyses  of  the  matrix  using  the  MCDM 
techniques  result  in  selecting  the  most  satisfying 
alternative  in  the  case  of  CP  and  CGT  and  nar- 
rowing the  choice  to  a  few  non-dominated  alterna- 
tives (here,  two)  in  the  case  of  ELECTRE  I. 
(Author's  abstract) 
W89-OO30O 


WATER/WASTEWATER  FACILITIES  GET 
BETTER  WITH  ELECTRONICS, 

Groveland  Community  Services  District,  CA 
B.  Hill. 

Water  Engineering  and  Management  WENMD2 
Vol.   135,  No.  6,  p  34-35,  41,  June   1988.  2  fig. 

Descriptors:  *Wastewater  treatment,  'Wastewater 
management  facilities,  'Computers,  'Electronics, 
Water  treatment  facilities,  Groveland,  Seasonal 
variation,  Microcomputers,  California,  Telemetry, 
Monitoring,  Remote  sensing. 

The  small  community  of  Groveland,  California  has 
faced  numerous  challenges  in  its  efforts  to  achieve 
reliable  water  and  wastewater  services.  Most  im- 
portant, the  mountainous  terrain  requires  an  unusu- 
ally complex  network  of  pump  stations,  tanks,  and 
wastewater  lift  stations  to  serve  its  rapidly-grow- 
ing seasonal  population.  This,  coupled  with  a  limit- 
ed maintenance  budget,  and  a  small  staff,  makes 
Groveland  a  candidate  for  a  supervisory  control 
and  data  acquisition  (SCADA)  system.  Consider- 
ing the  critical  nature  of  the  two  systems  and  the 
health  hazards  associated  with  any  failure  in  the 
wastewater  collection  system,  the  district  recog- 
nized the  need  for  telemetry  monitoring  early  in  its 
construction  planning.  The  district  began  to  inves- 
tigate new  microcomputer  based  SCADA  systems 
with  remote  telemetry  units  (RTUs)  that  would 
provide  them  with  full  supervisory  control  of  the 
litt  stations  as  well  as  the  simple  monitoring  func- 
tions they  already  had.  Budget  constraints,  and  the 
need  to  maintain  continuity,  prevented  them  from 
simply  abandoning  the  old  system  and  awarding  a 
l0rlrni  f°r  design  and  construction  of  a  new  one. 
M-ADA  software  is  the  The  system  developed  for 
Vgoveland  uses  the  Apple  Macintosh  Plus  micro- 
computer, Harmony  SCADA  softwate  (Darvish 
System),  and  RTUs  from  Rugid  computers.  It  fea- 
tures simplified  operation  audible  and  visible 
alarms,  and  historical  logging  and  trending.  The 
alarm  log  provides  a  basis  for  preventive  mainte- 
nance schedule  adjustment,  and  equipment  replace- 
ment or  upgrade.  For  the  wastewater  treatment 
plant  the  city  ordered  the  same  unit  expanded  to 
include  16  twelve-bit  analog  inputs  and  48  digital 
inputs.  By  February,  1987,  the  system  was  in  full 
operation.  (Lantz-PTT) 
W89-00392 


SELECTED  DYES  FOR  RESIDENCE  TIME 
DISTRIBUTION  EVALUATION  IN  BIOREAC- 
TORS, 

Universidad     Nacional     Autonoma    de     Mexico, 
Mexico  City.  Inst,  de  Ingenieria. 
B.  Jimenez,  A.  Noyola,  and  B.  Capdeville. 
Biotechnology  Techniques,  Vol.  2,  No.  2,  p  77-82 
June  1988.  1  fig,  2  tab,  11  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Wastewater  treatment,  'Tracers,  'Dyes,  'Spec- 
trophotometry, Residence  time  distribution.  Hy- 
drogen ion  concentration,  Bromocresol  green, 
Bromophenol  blue,  Dextran  blue,  Eosin  y,  Maor- 
dant  violet,  Bromophenol  red,  Phenol  red,  Methyl- 
ene violet. 

Based  on  a  literature  review  and  experimental  re- 
sults, some  dyes  well  suited  for  residence  time 
distribution  evaluation  in  biological  processes.  The 
collection  of  dyes,  which  falls  into  two  categories, 
is  suited  for  tracer  studies  in  bioreactors  used  spe- 
cifically for  wastewater  treatment.  The  following 
dyes  seem  to  be  adequate  for  common  biochemical 
engineering  processes:  (1)  bromocresol  green,  (2) 
bromophenol  blue,  (3)  dextran  blue,  (4)  eosin  Y, 
and  (5)  mordant  violet.  These  substances  showed 
no  adsorption  on  biomass,  stability  in  time,  good 
solubility  and  no  color  change  between  pH  6.5  to 
8.5  and  can,  therefore,  be  used  with  confidence.  A 
second  group  is  formed  by  dyes  which  might  be 
used  in  special  cases:  (!)  bromophenol  red,  if  the 
pH  is  not  between  5  and  6.8,  (2)  phenol  red,  if  the 
pH  is  not  between  6.8  and  8.4,  and  (3)  methylene 
violet  (Bernsthen),  if  a  large  quantity  is  used  to 
obtain  precise  readings.  (Miller-PTT) 
W89-00404 


GROWTH  KINETICS  OF  HYDROXIDE  FLOCS, 

British  Aerospace  Aircraft  Group,  Kingston  upon 

Thames  (England). 

For  primary  bibliographic  entry  see  Field  5F 

W89-00428 


LAND  APPLICATION  OF  DOMESTIC 
WASTEWATER,  WOOD  PRODUCTION,  AND 
SLUDGE  COMPOSTING:  AN  ECONOMIC 
AND  ENERGY  PRODUCTION  ANALYSIS, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-00465 


SIMULTANEOUS  GAS  CHROMATOGRAPHIC 
DETERMINATION  OF  NITROBENZENE  AND 
2,4-DINITROPHENOL  IN  NITROBENZENE 
MANUFACTURING  PLANT  WASTEWATER, 

Institute  of  Science,  Bombay  (India).  Dept.  of  An- 
alytical Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-00479 


DYNAMIC  MODELING  OF  PRIMARY  SEDI- 
MENTATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

P.  Lessard.  and  M.  B.  Beck. 

Journal    of   Environmental    Engineering   (ASCE) 

JOEDDU,   Vol.    114,   No.   4,   p  753-769,   August 

1988.  5  fig,  3  tab,  26  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Statistical 
models,  'Primary  wastewater  treatment,  'Model 
studies,  'Sediment  concentration,  Suspended  sedi- 
ments, Chemical  oxygen  demand,  Nitrogen  com- 
pounds, England. 

A  simple,  lumped-parameter  model  was  developed 
with  reference  to  an  intensive,  10-day  experiment 
at  the  Norwich  Sewage  Works  in  eastern  England. 
The  model  successfully  quantified  the  interactions 
among  essentially  five  state  variables:  total  sus- 
pended solids,  volatile  suspended  solids,  total 
chemical  oxygen  demand  (COD),  soluble  COD, 
and  ammonium-N  concentrations.  It  provided  in- 
sight into  the  settling  characteristics  of  different 
substances  in  different  forms  of  sewage,  and  it 
illuminated  the  capacity  for  soluble  COD  removal 
and  ammonium-N  release  in  the  sedimentation  unit. 


It  is  concluded  that  specialized  experimentation, 
with  an  appropriately-fast  sampling  frequency  of 
observation,  is  crucial  in  identifying  wastewater- 
treatment-process  dynamics.  (Author's  abstract) 
W  89-0048  3 


MOVEMENT  OF  SLUDGE  THROUGH  CON- 
VEYOR CENTRIFUGE, 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil  and 

Environmental  Engineering. 

P.  A.  Vesilind. 

Journal    of  Environmental    Engineering    (ASCE) 

JOEDDU,   Vol.    114,   No.  4,   p   784-791,   August 

1988.  6  fig,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge, 
'Sludge  drying,  'Wastewater  facilities,  'Centrifu- 
gation,  Sludge  thickening,  Mathematical  analysis, 
Design  criteria.  Design  standards. 

Conveyor  centrifuges  are  widely  used  for  dewater- 
ing  wastewater  sludges.  The  process  requires  that 
sludge  be  first  settled  out  in  the  bowl  under  centrif- 
ugal acceleration  and  then  moved  by  means  of  an 
internal  conveyor  up  a  beach  and  out  of  the  ma- 
chine. The  movement  of  the  sludge  in  the  machine 
has  never  been  observed,  and  its  true  path  is  un- 
known. Three  possible  paths  for  the  sludge  in  a 
centrifuge  are  presented  and  the  most  likely  mode 
of  movement  is  suggested.  The  eventual  determi- 
nation of  the  true  path  will  have  implications  for 
design  and  future  development  of  centrifugal 
dewatering  practice.  (Author's  abstract) 
W89-00485 


AMMONIA  NITROGEN  REMOVAL  IN  AT- 
TACHED-GROWTH PONDS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

H.  K.  Shin,  and  C.  Polprasert. 

Journal    of   Environmental    Engineering   (ASCE) 

JOEDDU,   Vol.    114,  No.   4,   p   846-863,   August 

1988.  3  fig,  5  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Ammonia, 
'Nitrogen  removal,  'Biological  wastewater  treat- 
ment, 'Stabilization  ponds,  Kinetics,  Growth 
media,  Absorption,  Biomass,  Regression  analysis. 

Experiments  on  attached-growth  waste-stabiliza- 
tion ponds  (AGWSP)  were  conducted  to  evaluate 
the  efficiencies,  mechanisms,  and  kinetics  of  ammo- 
nia-nitrogen removal  in  AGWSP  units.  Laborato- 
ry-scale experiments  demonstrated  that  ammonia- 
nitrogen  removal  was  enhanced  in  the  AGWSP 
units  compared  to  treatment  in  control  units  with- 
out attached-growth  media.  The  main  mechanism 
of  ammonia-nitrogen  removal  in  the  AGWSP  units 
was  found  to  be  through  biological  uptake  of  am- 
monia nitrogen  by  the  attached  and  dispersed  bio- 
mass, while  volatilization  and  nitrification  had  little 
effect  on  ammonia-nitrogen  removal.  Regression 
equations  of  various  ammonia-nitrogen  removal 
rates  in  AGWSP  were  developed  and  validated 
with  data  from  the  pilot-scale  AGWSP  experi- 
ments and  some  field-scale  waste  stabilization 
ponds.  Applications  of  the  experimental  data  and 
of  the  AGWSP  are  discussed.  (Author's  abstract) 
W89-00489 


REMOVAL  OF  CADMIUM  USING  CHITOSAN, 

Intergovernmental     Oceanographic     Commission, 

Paris  (France). 

I.  N.  Jha,  L.  Iyengar,  and  A.  V.  S  Prabhakara 

Rao. 

Journal    of   Environmental    Engineering   (ASCE) 

JOEDDU,   Vol.    114,   No.   4,   p  962-974,   August 

1988.  11  fig,  4  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Sorption. 
'Cadmium,  'Chitosan,  Particle  size.  Hydrogen  ion 
concentration,  Chlorides,  Zinc,  Calcium,  Magnesi- 
um, Bicarbonates,  Regeneration. 

Cadmium-removal  efficiency  from  aqueous  solu- 
tions was  studied  using  batch  experiments.  The 
studies  indicated  that  sorption  kinetics  as  well  as 
capacity  favored  using  chitosan  as  an  adsorbent. 
There  was  a  significant  increase  in  sorption  capac- 
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ity  with  a  decrease  in  chitosan  particle  size.  Cadmi- 
um removal  was  pH-dependent  and  increased  up 
to  pH  8.3.  The  presence  of  chloride  ion  and  ionic 
strength  had  no  significant  effect.  Heavy-metal 
ions  such  as  zinc  and  soluble  complexing  agents 
such  as  EDTA  (ethylenediamine  tetracetate)  de- 
creased the  sorption  of  cadmium.  Used  chitosan 
can  be  regenerated  with  acid  and  reused.  Column 
studies  using  cadmium-spiked  tap  water  showed 
that  the  presence  of  calcium,  magnesium,  bicarbon- 
ate, and  chloride  ions  in  tap  water  did  not  affect 
the  cadmium-removal  capacity  of  chitosan.  (Au- 
thor's abstract) 
W89-00496 


APPARATUS  FOR  ASSESSING  SULFIDE  GEN- 
ERATION RATES  FROM  SEWER  SLIMES, 

Monash  Univ.,  Clayton  (Australia).  Faculty  of  En- 
gineering. 

J.  Hauser,  and  G.  A.  Holder. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  114,  No.  4,  p  977-987,  August 
1988.  3  fig,  1  tab,  3  ref. 

Descriptors:  'Wastewater  analysis,  *  Measuring  in- 
struments, *Sulfides,  *Slime,  Industrial  wastes, 
Pulp  wastes,  Wastewater  outfall,  Hydrogen  ion 
concentration.  Biological  oxygen  demand.  Chemi- 
cal oxygen  demand. 

The  prediction  of  sulfide  production  from  sewage 
that  contains  a  substantial  proportion  of  industrial 
waste  is  particularly  difficult  because  industrial 
wastes  span  a  wide  range  of  chemical  composi- 
tions. A  rotating-drum  reactor  is  described  that  can 
be  conveniently  used  to  measure  sulfide  generation 
and  buildup.  The  general  procedure  for  its  use  is 
outlined  by  summarizing  an  investigation  of  the 
relative  contribution  made  by  industrial  sewage 
from  a  paper-mill  complex  to  sulfide-buildup  prob- 
lems at  the  exit  from  a  45-km  filled  sewer.  All 
tested  sewages  achieved  their  maximum  sulfide- 
generation  rate  at  slime  depths  <  1000  microns. 
The  effects  of  parameters  (such  as  pH)  which  are 
not  incorporated  into  the  existing  predictive  equa- 
tions can  be  determined  using  the  apparatus;  be- 
cause it  is  convenient  to  use,  parameters  such  as 
temperature,  BOD,  and  COD  could  be  readily 
investigated.  Studies  similar  to  those  described  can 
be  used  to  provide  information  that  will  assist  in 
specifying  items  such  as  pretreatment  requirements 
(e.g.,  pH  adjustment),  allowable  industry  discharge 
levels,  costs  to  the  discharger,  and  potential  for 
damage  to  a  sewerage  system.  (Shidler-PTT) 
W89-00497 


PERFORMANCE  OF  VINYL  CORE  MEDIA 
TRICKLING  FILTER  PLANT  FOR  SECOND- 
ARY TREATMENT  OF  MUNICIPAL 
WASTEWATER, 

Cleveland  State  Univ.,  OH.  Dept.  of  Geological 

Sciences. 

H.  H.  Lo,  and  Y.-T.  Hung. 

Zeitschrift  fuer  Wasser  und  Abwasser-Forschung 

ZWABAQ,  Vol.  21,  No.  2,  p  50-55,  April  1988.  9 

fig,  8  tab,  9  ref. 

Descriptors:  'Secondary  wastewater  treatment, 
•Filtration,  'Wastewater  treatment,  'Municipal 
wastewater,  'Vinyl  core  media,  Trickling  filters, 
Suspended  solids.  Biochemical  oxygen  demand, 
Pollutants,  Effluents,  Rivers,  Performance  evalua- 
tion. 

A  full  scale  vinyl  core  media  trickling  filter  plant 
was  evaluated  to  determine  its  effectiveness  in 
removing  pollutants  from  municipal  wastewaters. 
The  treatment  plant  is  located  in  Zanesville,  Ohio, 
and  discharges  its  treated  effluent  into  Muskingum 
River.  Total  suspended  solids,  and  biochemical 
oxygen  demand  (BOD)  in  wastewater  from  differ- 
ent stages  of  treatment  for  a  9  year  period  from 
1975-1983  were  used  in  the  determination  of  treat- 
ment performance.  Results  indicate  that  vinyl  core 
media  trickling  filter  plants  can  be  used  effectively 
as  a  secondary  treatment  process  for  municipal 
wastewater.  The  removal  efficiency  for  total  or- 
ganic carbon  and  BOD  was  about  90%.  The  total 
suspended  solids  and  BOD  concentrations  in  the 
wastewater  decreased  as  degree  of  treatment  in- 
creased. The  river  diluted  the  treated  effluent  to  a 


concentration  of  about  0.1  mg/1  for  total  suspend- 
ed solids  and  BOD  throughout  the  year.  (Author's 
abstract) 
W89-00502 


CAPACITY 


IN 


FUNDING         RESERVE 
WASTEWATER  SYSTEMS, 

Metropolitan  Waste  Control  Commission,  St.  Paul, 

MN. 

R.  A.  Odde,  and  W.  K.  Johnson. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  5,  p  602-607,  May  1988.  5 

fig,  3  tab,  1  ref. 

Descriptors:  'Wastewater  management,  'Capacity, 
'Financing,  'Wastewater  treatment,  'Management 
planning,  'Regional  planning,  'Pricing,  Reserve 
capacity,  Sewer  systems,  Planning,  State  Jurisdic- 
tion, Minnesota. 

In  1969  the  Metropolitan  Waste  Control  Commis- 
sion was  established  as  the  regional  authority  for 
wastewater  treatment  and  collection  in  the  7- 
county  metropolitan  area  of  Minneapolis-St.  Paul 
by  the  Minnesota  State  Legislature.  The  Metropol- 
itan Waste  Control  Commission  provides 
wastewater  collection  and  treatment  service  for 
105  communities  with  a  sewered  population  of  1.87 
million.  A  study  of  rate  structure  for  service  avail- 
ability charge  for  years  1986-2010  was  conducted 
by  Metropolitan  Waste  Control  Commission  to 
examine  factors  that  affect  the  long-range  impact 
on  the  service  availability  charge  system  in  financ- 
ing the  reserve  capacity  debt  service.  The  study 
provided  a  planning  document  to  guide  the  Metro- 
politan Waste  Control  Commission  in  establishing 
future  service  availability  charge  rates  that  are 
moderate  and  acceptable  to  new  system  users.  The 
study  should  be  updated  at  least  biennially  to  con- 
sider changes  in  the  service  availability  charge 
requirement  and  revenue.  The  service  availability 
charge  system  of  paying  reserve  capacity  debt  has 
worked  for  the  Metropolitan  Waste  Control  Com- 
mission and  it  is  intended  to  continue  with  this 
system  for  the  immediate  future.  (Hammond-PTT) 
W89-00506 


DEVELOPER  FINANCING  OF  PUBLIC 
WASTEWATER  SERVICE  INFRASTRUCTURE, 

J.  M.  Hurley. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  5,  p  608-613,  May  1988.  2 
tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Manage- 
ment planning,  'Wastewater  management,  'Fi- 
nancing, Sewer  systems,  Construction,  Local  gov- 
ernment, Maryland. 

With  changes  in  the  roles  of  federal,  state,  and 
local  governments  relative  to  infrastructure  financ- 
ing and  the  shift  to  greater  use  of  public-private 
partnerships,  developer  financing  has  surfaced  as 
an  important  means  of  providing  major  off-site 
public  facilities  for  new  development.  In  pursuit  of 
the  developer  financing  alternative,  Anne  Arundel 
County,  Maryland,  has  defined  terms  for  contract 
negotiations.  The  county  has  negotiated  agree- 
ments with  developers  that  go  beyond  the  tradi- 
tional requirement  for  developers  to  construct  and 
dedicate  the  on-site  sewer  lines  necessary  to  serve 
their  projects.  The  developers  also  have  been 
called  on  to  finance  the  construction  of  major  off- 
site  facilities  needed  to  provide  wastewater  service 
not  only  to  the  projects  but  to  future  development 
as  well.  The  experience  of  Anne  Arundel  County 
with  developer  financing  of  wastewater  convey- 
ance and  treatment  facilities  has  been  positive  and 
mutually  beneficial  for  both  the  private  interests 
involved  and  the  community  at  large.  (Hammond- 
PTT) 
W89-005O7 


INNOVATIVE  SEPTIC  SYSTEM  MANAGE- 
MENT, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Policy,  Planning  and  Evaluation 
C.  J.  Prins,  and  K.  W.  Lustig. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  5,  p  614-620,  May  1988.  15 


ref. 


Descriptors:  'Wastewater  treatment,  'Septic  tanks, 
'Path  of  pollutants,  'Groundwater  pollution,  'En- 
vironmental protection,  'Planning,  Potable  water. 
Effluents,  Septic  wastewater,  Water  pollution  con- 
trol, Aquifers,  Idaho. 

Poorly  installed  and  maintained  septic  systems 
pose  a  serious  threat  to  groundwater  quality,  par- 
ticularly in  areas  of  high  housing  density.  These 
dangers  led  the  Panhandle  Health  District  to  estab- 
lish an  innovative  septic  system  management  pro- 
gram for  Kootenai  County,  Idaho,  to  protect  the 
water  quality  supplied  by  the  Rathdrum  Prairie 
Aquifer.  The  regulations  provided  a  basis  for  man- 
aging growth,  consistent  with  both  economic  and 
environmental  needs.  Sewage  Management  Agree- 
ments between  the  Panhandle  Health  District  and 
individual  cities  tailor  requirements  to  fit  specific 
local  circumstances  in  a  way  that  encourages  alter- 
native proposals  from  cities  and  cooperative  think- 
ing. The  Sewage  Management  Agreements  have 
served  as  an  effective  vehicle  for  strengthening 
local  environmental  management  through  long- 
range  land-use  planning.  Strong  public  education 
and  extensive  public  participation  in  the  Panhandle 
Health  District  strategy  development  for  septic 
systems  were  important  for  its  acceptance.  The 
Panhandle  Health  District  approach  illustrated  the 
central  importance  in  undertaking  a  program  of 
first  educating  the  public  and  then  inviting  public 
participation.  The  process  has  resulted  in  a  partner- 
ship between  local  and  regional  government  that 
provides  sufficient  flexibility  for  local  self-determi- 
nation, while  accomplishing  regional  goals  for 
wastewater  management.  (Hammond-PTT) 
W89-0O508 


REMOVAL  OF  PENTACHLOROPHENOL  IN 
MUNICIPAL  ACTIVATED  SLUDGE  SYSTEMS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
H.  Melcer,  and  W.  K.  Bedford. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  5,  p  622-626,  May  1988.  3 
fig,  6  tab,  Href. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Pentachlorophenol,  'Mu- 
nicipal wastewater,  Phenols,  Water  quality,  Bio- 
cides,  Biodegradation. 

The  fate  of  pentachlorophenol  (PCP),  when  co- 
mixed  with  municipal  wastewater,  was  assessed  in 
3  bench-scale,  continuous  flow  activated  sludge 
reactors  that  were  maintained  at  5,  10,  15,  and  20 
day  solids  retention  times  and  a  hydraulic  resi- 
dence time  of  6  hours.  Reactors  were  taken 
through  an  increasing  feed  PCP  concentration 
series.  In  the  10  to  20  day  solids  retention  time 
systems  PCP  of  0.1  to  12  mg/L  degraded  to  less 
than  10  micrograms/L.  Removal  was  incomplete 
in  the  5  day  solids  retention  time  system.  PCP 
shock  loads  were  administered  to  the  15  day  solids 
retention  time  system.  Effluent  quality  was  main- 
tained with  2-fold  increases  in  PCP  concentrations. 
High  effluent  PCP  concentrations  were  observed 
one  day  after  5-  and  10-fold  increases  were  imple- 
mented. (Author's  abstract) 
W89-00509 


EFFECT  OF  SULFATE  AND  ORGANIC 
MATTER  ON  THE  HYDROGEN  SULFIDE 
FORMATION  IN  BIOFILMS  OF  FILLED  SAN- 
ITARY SEWERS, 

Aalborg   Universitetscenter  (Denmark).   Dept.  of 

Civil  Engineering. 

P.  H.  Nielsen,  and  T.  Hvitved-Jacobsen. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  5,  p  627-634,  May  1988. 

Descriptors:  'Sewers,  'Hydrogen  sulfide,  'Sul- 
fates, 'Organic  matter,  'Biofilm,  Wastewater  fa- 
cilities, Pressure  conduits,  Chemical  oxygen 
demand.  Mathematical  equations.  Prediction,  Do- 
mestic wastes,  Substrates,  Model  studies.  Micro- 
biological studies,  Limiting  nutrients. 
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Sulfide  formation  rates  were  measured  in  a  pres- 
sure main  transporting  mainly  domestic 
wastewater.  An  empirical  equation  for  the  sulfide 
flux  from  the  sewer  biofilm  depended  on  soluble 
chemical  oxygen  demand  concentration  in  the 
wastewater  with  a  power  near  0.5.  This  empirical 
equation  was  confirmed  through  biofilm  reactor 
investigations  and  was  compared  with  other  pre- 
dictive equations.  The  maximum  possible  surface 
flux  from  the  biofilm  was  calculated  for  typical 
values  for  biofilm  thickness  and  microbial  activity, 
all  based  on  the  data  obtained.  The  amount  and  the 
quality  of  organic  matter  in  the  wastewater  were 
important  for  the  potential  sulfide  production  in 
sewer  biofilms.  Furthermore,  the  spectrum  of  or- 
ganics  used  for  microbial  sulfate  reduction  reflect- 
ed the  substrate  on  which  the  biofilms  were 
grown.  Sulfate  was  limiting  for  sulfate  reduction 
only  at  relatively  low  sulfate  concentrations  in 
typical  sewer  biofilms.  The  sulfate  reduction  in 
these  biofilms  was  modeled  and  was  in  good  agree- 
ment with  experimental  results.  The  results  were 
discussed  in  relation  to  the  prediction  of  sulfide 
buildup  in  filled  pipes.  (Author's  abstract) 
W89-0O51O 


INFLUENCE  OF  FEEDING  PROCEDURE  ON 
MICROBIAL  REDUCTIONS  AND  PERFORM- 
ANCE OF  ANAEROBIC  DIGESTION, 

Environmental     Protection     Agency,     Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

J.  B.  Farrell,  A.  E.  Erlap,  J.  Rickabaugh,  D. 

Freedman,  and  S.  Hayes. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60.  No.  5,  p  635-644,  May  1988   5 

fig,  10  tab,  10  ref. 

Descriptors:  *Anaerobic  digestion,  *Microbial 
degradation,  *Wastewater  treatment,  *Operating 
policies,  Pathogens,  Hydraulics,  Coliforms,  Vi- 
ruses, Kinetics,  Mathematical  analysis,  Retention 
time,  Biodegradation. 

The  effects  on  microbial  densities  and  other  proc- 
ess parameters  of  changing  the  feeding  protocol  of 
a  single  stage  digester  from  'draw  down,  then  fill' 
to  'fill,  then  draw  down'  were  determined.  The 
effects  were  barely  noticeable  for  parameters  like 
volatile  solids  that  are  reduced  moderately  during 
digestion  but  were  large  for  viruses  and  the  bacte- 
rial fecal  indicators  such  as  fecal  coliform  that 
normally  are  reduced  in  digestion  by  factors  of  10 
to  100.  Equations  based  on  first  order  kinetics  were 
developed  for  predicting  the  effects  of  changes  in 
hydraulic  retention  time  and  feeding  protocol  on 
microbial  densities.  (Author's  abstract) 
W89-O0511 


COMPRESSIBLE  CAKE  FILTRATION:  MONI- 
TORING CAKE  FORMATION  AND  SHRINK- 
AGE USING  SYNCHROTRON  X-RAYS, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
knvironmental  Engineering. 
B.  R.  Bierck,  S.  A.  Wells,  and  R.  I.  Dick 
?™'    ■  ,Wa,er    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  5,  p  645-650,  May  1988   7 
tig,  2 1  ref. 

Descriptors:  *Sludge  cake,  "Filtration,  "Dewater- 
|ng.  Waste  treatment,  "X-rays,  Suspended  solids, 
Kaohmte. 

High  energy,  highly  collimated  X-rays  produced  at 
u?  !rornel1  Hl8h  Energy  Synchrotron  Source  en- 
abled real-time  suspended  solids  concentration 
measurements  each  second  with  0.5  mm  vertical 
separation  in  a  kaolin  filter  cake.  Suspended  solids 
concentration  profiles  reflected  expected  effects  of 
cumulative  fluid  drag  forces.  Shrinkage  caused  a 
significant  increase  in  average  cake  suspended 
solids  concentration  after  expiration  of  the  slurry 
and  the  saturated  cake  ultimately  formed  was  vir- 
tually homogeneous.  Shrinkage  is  consolidation 
under  compressive  forces  created  when  capillary 
menisci  form  at  air/liquid  interfaces,  and  has  a 
significant  effect  on  cake  structure  in  latter  stages 
W8C9°roP5?2SiblC  "^  flltra,ion-  (A"thor's  abstract) 


NETICS  BY  BATCH  AND  FED-BATCH  TECH- 
NIQUES, 

Engineering-Science,  Inc.,  Atlanta,  GA. 

L.  L.  Templeton,  and  C.  P.  L.  Grady. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  5,  p  651-658,  May  1988    8 

fig,  1  tab,  26  ref. 

Descriptors:  *Culturing  techniques,  *Kinetics, 
*Biodegradation,  *Bacteria,  "Wastewater  treat- 
ment, Biological  wastewater  treatment,  Bacterial 
physiology. 

A  pure  bacterial  culture  was  grown  in  continuous 
culture  at  four  dilution  rates  with  2-chlorophenol 
as  the  carbon  source.  During  the  steady  state  the 
Monod  kinetic  parameters  characterizing  2-chloro- 
phenol biodegradation  were  determined  under 
batch  and  fed-batch  conditions.  The  values  of  both 
parameters  were  influenced  by  the  dilution  rate: 
the  higher  the  dilution  rate  the  larger  the  value  of 
the  maximum  specific  growth  rate  and  the  smaller 
the  value  of  the  half  saturation  coefficient.  Parame- 
ter values  determined  under  batch  conditions  were 
influenced  more  than  those  determined  under  fed- 
batch  conditions.  These  effects  were  consistent 
with  the  physiological  adaptation  of  cells  to  their 
previous  growth  environment.  (Author's  abstract) 
W89-00513 


EFFECTS  OF  DISCONTINUING  DISINFEC- 
TION ON  A  RECEIVING  WATER, 

Illinois  Inst,  of  Tech.,  Chicago.  Dept.  of  Environ- 
mental Engineering. 

C.  N.  Haas,  J.  G.  Sheerin,  C.  Lue-hing,  K.  C.  Rao 
and  P.  O'Brien. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  5,  p  667-673,  May  1988  1 
fig,  6  tab,  19  ref. 

Descriptors:  *Fate  of  pollutants,  "Wastewater  out- 
fall, "Impaired  water  quality,  "Water  quality,  "Dis- 
infection, "Wastewater  treatment,  Coliforms,  Bac- 
teria, Effluents. 

The  effect  of  discontinuing  disinfection  on  the 
microbiological  quality  of  a  receiving  water  was 
examined  in  a  9-month  field  study.  Receiving 
water  quality  immediately  downstream  of  dis- 
charge decreased  after  discontinuation.  Beyond  24 
km  (15  miles)  from  discharge,  immediate  adverse 
effects  were  not  observed.  This  study  supports  the 
concept  that,  beyond  a  certain  zone  (and  during 
certain  times  of  year),  chlorination  of  an  effluent 
may  not  improve  microbiological  water  quality. 
The  methodology  used  in  this  study  could  be 
useful  for  evaluations  of  the  microbial  effects  of 
disinfection  at  other  locations.  (Author's  abstract) 
W89-00515 


?™LSL?£.CULTURE  "'STORY  ON  THE  DE- 
TERMINATION  OF   BIODEGRADATION    KI- 


APPLICATION  OF  HEADSPACE  GAS  CHRO- 
MATOGRAPHY TO  THE  MONITORING  OF 
ORGANIC  SUBSTANCES  IN  INDUSTRIAL  EF- 
FLUENT, 

BASF  AG.,  Ludwigshafen  am  Rhein  (Germany, 

F.R.).  Aktiengesellschaft  labor  fuer  Umweltanaly- 

tik  und  Okologie. 

For  primary  bibliographic  entry  see  Field  5A 

W89-00572 


DESTRUCTION  OF  POLYCHLORINATED  DI- 
BENZO-P-DIOXINS  AND  DIBENZOFURANS 
IN  CONTAMINATED  WATER  SAMPLES 
USING  OZONE, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  GmbH.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

N.  Palauschek,  and  B.  Scholz. 
Chemosphere   CMSHAF,   Vol.    16,    Nos     8/9    d 
1857-1863,  1987.  2  fig,  7  tab,  5  ref. 

Descriptors:  "Water  treatment,  "Wastewater  treat- 
ment, "Dioxins,  "Ozonation,  "Polychlorinaled  di- 
benzofurans,  Chemical  treatment.  Organic  com- 
pounds, Degradation,  Oxidation,  Chlorinated  hy- 
drocarbons, Hydrogen  ion  concentration. 

Degradation  of  polychlorinated  dibenzo-p-dioxins 
(PCDDs)  and  polychlorinated  dibenzofurans 
(PCDFs)   in   water  and   wastewater   was  studied 


using  an  ozonolysis  method.  The  process  was  pH- 
dependent.  Alkaline  conditions  (pH  =  10)  were 
necessary;  no  degradation  occurred  at  pH  5.  In- 
creasing the  temperature  to  50  C  accelerated  the 
oxidation.  Treatment  of  a  series  of  increasingly 
chlorine-substituted  (three  to  eight)  compounds 
showed  that  degradation  rates  were  faster  for  the 
compounds  with  fewer  chlorine  groups.  Degrada- 
tion rates  were  also  different  among  the  isomers  of 
a  compound.  It  was  concluded  that  molecular 
ozone  itself  does  not  react  with  PCDD  or  PCDF; 
the  presence  of  an  organic  solvent  (e.g.,  1,1,2- 
trichloro-trifluoroethane)  is  necessary.  (Cassar- 
PTT) 
W89-00606 


EMISSIONS  OF  CHLORINATED  ORGANICS 
FROM  A  MUNICIPAL  SEWAGE  SLUDGE 
BURNING  INCINERATOR, 

Ontario   Ministry   of  the   Environment,    Rexdale. 

Lab.  Services  Branch. 

For  primary  bibliographic  entry  see  Field  5B 

W89-00607 


TREATMENT  OF  DYE-CONTAINING  EF- 
FLUENTS WITH   DIFFERENT  BENTONITES, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  Or- 
ganic Chemical  Technology. 
I.  Arvanitoyannis,  I.  Eleftheriadis,  and  E. 
Kavlentis. 

Chemosphere  CMSHAF,  Vol.  16,  Nos.  10-12  n 
2523-2529,  1987.  8  fig,  12  ref. 

Descriptors:  "Wastewater  treatment,  "Industrial 
wastes,  "Dye  industry  wastes,  "Color  removal, 
"Bentonite,  Adsorption. 

Six  different  bentonites  were  used  to  remove  color 
from  dye-containing  effluents.  Two  dyes  of  each  of 
the  basic,  acid  and  direct  types  were  studied.  Ben- 
tonite concentrations  were  0.5  to  1.0  g/liter.  All 
bentonites  were  effective,  nearly  100%,  in  remov- 
ing basic  dyes.  Adsorption  of  direct  dyes  was  50- 
80%.  Adsorption  of  acid  dyes  was  40-60%.  Ben- 
tonites effective  for  basic  dyes  were  not  as  effec- 
tive with  acid  and  direct  dyes,  and  vice  versa.  An 
increase  in  the  initial  concentration  of  dye  caused  a 
decrease  in  the  fraction  of  dye  adsorbed.  (Cassar- 
PTT) 
W89-00615 


REVIEW  OF  THE  BEHAVIOUR  AND  UTILI- 
ZATION OF  POLYCARBOXYLIC  ACIDS  AS 
DETERGENT  BUILDERS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

M.  Hunter,  D.  M.  L.  da  Motta  Marques,  J.  N. 

Lester,  and  R.  Perry. 

Environmental    Technology     Letters    ETLEDB 

Vol.  9,  No.  1,  p  1-22,  January  1988.  3  fig,  8  tab,  100 

ref. 

Descriptors:  "Organic  acids,  "Detergents, 
"Wastewater  treatment,  "Biodegradation,  Acids, 
Literature  reviews,  Degradation,  Toxicity,  Biolog- 
ical treatment,  Chemical  treatment,  Physicochem- 
ical  treatment,  Polymers,  Heavy  metals,  Public 
health. 

The  formulation  of  polycarboxylic  acids  (PCAs) 
into  detergents  as  phosphate  replacements  or  co- 
builders  is  reviewed,  with  particular  emphasis  on 
builder  efficiency,  potential  wastewater  treatment 
and  environmental  removal  mechanisms,  and  the 
resulting  implications  for  public  health.  The  major- 
ity of  PCAs  with  significant  builder  potential  tend 
to  rely  on  a  carbon  backbone  molecular  structure, 
and  these  are  found  to  be  poorly  biodegradable 
under  standard  conditions.  High  sludge  adsorption 
capacities  for  PCAs  are  thought  to  be  implicated 
as  removal  mechanisms.  It  is  estimated  that  90%  of 
PCAs  occurring  at  a  3%  level  in  detergents  would 
be  removed  in  sludge,  resulting  in  effluent  concen- 
trations of  30  micrograms/1.  The  incorporation  of 
nutrients  or  easily  biodegradable  sections  within 
homopolymers  has  been  suggested  to  enhance  bio- 
degradability.  The  possible  effects  on  PCAs  on 
heavy      metal      removal      and      distribution      in 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


wastewater  treatment  and  receiving  waters  is  dis- 
cussed. (Doria-PTT) 
W89-00620 


MICROMIXING  AND  DISPERSION  IN  CHLO- 
RINE CONTACT  CHAMBERS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

C.  N.  Haas. 

Environmental    Technologv     Letters    ETLEDB, 

Vol.  9.  No.  1,  p  35-44,  January  1988.  2  fig,  1  tab,  17 

ref. 

Descriptors:  'Mixing,  'Wastewater  treatment, 
'Chlorination,  'Disinfection,  'Kinetics,  Viruses, 
Bacteria,  Coliforms,  Chemical  reactions.  Design 
criteria,  Water  reuse.  Rational  kinetic  approach, 
Simulation. 

The  effects  of  both  micro-  and  macromixing  on 
chlorine  inactivation  in  wastewater  were  investi- 
gated using  the  recently  developed  rational  kinetic 
approach.  Simulations  were  conducted  in  which 
the  macromixing  pattern  was  fixed  at  100  continu- 
ous stirred  tank  reactors  in  series,  and  the  chlorine 
dose  and  contact  time  were  varied.  Results  were 
consistent  with  previous  analyses.  For  reaction 
orders  greater  than  unity,  micromixing  diminishes 
the  extent  of  decomposition,  while  the  inverse  is 
true  for  reaction  orders  greater  than  unity.  The 
effect  of  micromixing  becomes  particularly  impor- 
tant at  higher  degrees  of  inactivation.  It  is  there- 
fore suggested  that  systems  for  reuse  applications 
or  the  disinfection  of  poorly  treated  wastewaters 
should  be  designed  with  a  safety  factor  to  compen- 
sate for  the  micromixing  effect.  The  extent  of 
micromixing  may  be  diminished  by  designing  the 
contactor  to  achieve  a  high  segregation  number. 
(Doria-PTT) 
W89-00622 


EFFECT  OF  SULPHIDE  ON  THE  ANAEROBIC 
DEGRADATION  OF  PROPIONATE, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

A.  Rinzema,  and  G.  Lettinga. 

Environmental    Technology     Letters    ETLEDB, 

Vol.  9,  No.  2,  p  83-88,  February  1988.  3  fig,  46  ref. 

Dutch  Government,  Clean  Technology  Program 

Grant  (F41)LH511. 

Descriptors:  'Sulfides,  'Anaerobic  digestion, 
•Wastewater  treatment,  'Propionate,  'Biological 
wastewater  treatment,  'Oil  wastes,  Biodegrada- 
tion,  Digestion,  Industrial  plants,  Industrial  wastes, 
Oil  industry,  Oil  refineries,  Bacteria,  Methane  bac- 
teria, Sludge,  Sulfates,  Hydrogen  sulfide. 

The  anaerobic  degradation  of  propionate  in  the 
presence  of  excess  sulfate  was  studied  in  an  upflow 
anaerobic  sludge  bed  reactor  inoculated  with 
granular  sludge.  A  stable  and  efficient  propionate 
degradation  could  be  achieved  (space  load  5  kg 
COD/cu  m/day,  volatile  fatty  acids  (VFA)  re- 
moval 96%).  Only  23%  of  the  added  COD  was 
recovered  as  sulfide  in  the  effluent  and  biogas.  H2S 
concentrations  above  approximately  100  mg/1  S 
caused  a  sharp  drop  of  the  VFA  removal  efficien- 
cy and  resulted  in  process  instability,  possibly  ag- 
gravated by  propionate  inhibition.  Recovery  took 
3-4  weeks.  Acetoclastic  methanogenesis  was  not 
the  rate  limiting  step  under  sulfide  inhibition.  (Au- 
thor's abstract) 
W89-00625 


EFFECTS  OF  BIOFILTER  MEDIA  ON  THE 
PERFORMANCE  OF  ANAEROBIC  HYBRID 
REACTORS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

J.  A.  Oleszkiewicz,  and  V.  J.  Thadani. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  9,  No.  2,  p  89-100,  February  1988.  6  fig,  4  tab, 
19  ref. 

Descriptors  'Biofilters,  'Filters.  'Anaerobic  di- 
gestion, 'Wastewater  treatment,  Biodegradation, 
Biological  wastewater  treatment,  Digestion, 
Sludge  bed,  Performance  evaluation,  Oxygen 
demand.  Chemical  oxygen  demand.  Tracers, 
Mixing,  Biogas. 


Four  parallel  anaerobic  sludge  bed  reactors  were 
seeded  with  fresh  sewage  sludge  from  an  anaerobic 
digester  and  subjected  to  a  load  of  sulfite  evapora- 
tor condensate  increasing  from  1  to  20  kg  COD/cu 
m/day.  Reactors  Rl  and  R2  had  a  layer  of  random 
media  in  the  upper  40%  of  the  volume,  R3  had 
vertically  oriented  media,  and  R4  had  no  media. 
Hydraulic  tracer  analysis  has  shown  all  reactors  to 
operate  in  a  well  mixed  flow  regime.  In  a  subse- 
quent performance  comparison,  reactors  R3  and 
R4  exhibited  significantly  higher  washout  of  the 
flocculant  sludge,  hydraulic  shortcircuiting  within 
the  reactor,  and  overall  poorer  COD  removal  effi- 
ciency and  gas  generation  than  Rl  and  R2.  (Au- 
thor's abstract) 
W89-00626 


TREATABILITY  STUDIES  OF  TEXTILE 
WASTEWATER, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

S.  I.  Abo-Elela,  F.  A.  El-Gohary,  H.  I.  Ali,  and 

R.Sh.  A.  Wahaab. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  2,  p  101-108,  February  1988.  6  fig,  3 

tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Textile  mill 
wastes,  'Chemical  treatment,  'Biological 
wastewater  treatment,  'Coagulation,  'Activated 
sludge  process.  Industrial  wastes.  Chemical  coagu- 
lation, Lime,  Sulfates,  Sludge,  Activated  sludge, 
Economic  aspects,  Cost  analysis,  Sedimentation, 
Effluents,  Performance  evaluation,  Design  criteria, 
Construction  costs,  Operating  costs. 

Coagulation-sedimentation  of  wastewater  from  a 
textile  mill  was  carried  on  using  different  coagu- 
lants. The  use  of  lime-ferrous  sulfate  reduced  the 
organic  load  considerably.  As  an  alternative,  bio- 
logical treatment  of  industrial  wastewater  com- 
bined with  equal  proportions  of  domestic  sewage 
using  a  complete  mixing  activated  sludge  process 
produced  a  very  high  quality  effluent.  A  final 
process  design  was  developed.  Economic  evalua- 
tion of  the  methods  adopted  indicated  that  the 
costs  of  chemical  treatment  are  far  less  than  the 
costs  of  biological  treatment.  (Author's  abstract) 
W89-00627 


REMOVAL  OF  CHROME  DYE  FROM  CARPET 
EFFLUENTS  USING  COAL:  I, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
Applied  Chemistry. 

G.  S.  Gupta,  G  Prasad,  and  V.  N.  Singh. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  2,  p  153-161,  February  1988.  6  fig,  4 
tab,  20  ref. 

Descriptors:  'Chromium,  'Dyes,  'Coal,  'Adsorp- 
tion, 'Wastewater  treatment,  Heavy  metals,  Ad- 
sorbents, Kinetics,  Effluents,  Temperature,  Acidi- 
ty, Hydrogen  ion  concentration,  Isotherms,  Ther- 
modynamics, Chelation,  Omego  chrome  red  ME, 
Carpel  industry. 

The  ability  of  coal  to  remove  Omega  Chrome  Red 
ME  (a  chrome  dye,  frequently  used  in  carpet  in- 
dustries) from  water  was  investigated.  It  was  found 
that  favorable  factors  in  the  removal  are  low  ad- 
sorbate  concentration,  low  temperature,  and  low 
pH  of  the  medium.  The  kinetics  of  dye  adsorption 
were  determined  by  using  Lagergren  and  Weber's 
equations.  The  isotherm  study  was  done  in  the 
light  of  Langmuir's  model.  The  thermodynamic 
study  reveals  that  the  process  involved  is  spontane- 
ous, exothermic,  and  of  randomless  nature.  The  pH 
effect  has  been  explained  on  the  basis  of  surface 
oxidation,  ionization,  and  complexation.  (Author's 
abstract) 
W 89-00630 


ASSESSMENT  OF  THE  TOXICITY  OF  HEAVY 
METALS  TO  THE  ANAEROBIC  DIGESTION 
OF  SEWAGE  SLUDGE, 

National  Technical  Univ.,  Athens  (Greece).  Div. 
of  Water  Resources. 

A.  Kouzeli-Katsiri,  N.  Kartsonas,  and  A.  Priftis. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  9,  No.  4,  p  261-270,  April  1988.  5  fig,  6  tab.  15 


ref. 

Descriptors:  'Toxicity,  'Heavy  metals,  'Biological 
wastewater  treatment,  'Anaerobic  digestion, 
'Sludge  digestion.  Digestion,  Biodegradation, 
Sludge,  Regression  analysis,  Kinetics,  Solids,  Vola- 
tile solids,  Bioassay,  Biogas. 

The  effect  of  heavy  metal  concentration  to  the 
anaerobic  sludge  digestion  process  was  studied  by 
means  of  simple  batch  bioassay  tests.  Daily  gas 
production  rate  and  percentage  volatile  solid  re- 
duction decreased  with  increasing  solids  concen- 
tration. Analysis  of  the  results  by  least  squares 
showed  that  gas  production  rate  was  directly  pro- 
portional to  the  concentration  of  metals  in  sludge 
expressed  as  milliequivalents  per  liter.  Threshold 
values  for  inhibition  and  toxicity  limits,  corre- 
sponding to  20%  and  50%  decrease  in  gas  produc- 
tion, respectively,  are  derived  from  the  experimen- 
tal results  and  can  be  used  as  a  tool  for  diagnosis  of 
potential  toxicity.  (Author's  abstract) 
W89-00631 


APPLICATION  OF  BIOLOGICALLY  ACTI- 
VATED SORPTIVE  COLUMNS  FOR  TEXTILE 
WASTE  WATER  TREATMENT, 

Bialystok  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronmental Protection  Engineering. 
J.  Paprowicz,  and  S.  Slodczyk. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  4,  p  271-280,  April  1988.  3  fig,  5  tab,  11 
ref. 

Descriptors:  'Sorption,  'Wastewater  treatment, 
'Biological  membranes,  'Textile  mill  wastes,  'Ac- 
tivated carbon,  Industrial  wastes,  Pilot  plants,  Co- 
agulation, Sedimentation,  Filtration,  Carbon, 
Membranes,  Microbiological  studies,  Bacteria, 
Denitrification,  Oxygen  demand,  Chemical  oxygen 
demand,  Biodegradation. 

The  use  of  sorptive  columns  for  mixtures  of  munic- 
ipal and  textile  wastewaters  was  studied  as  the  next 
step  after  physicochemical  purification  in  a  pilot 
plant  consisting  of  a  coagulator,  settling  tank,  sand 
filter,  and  three  sorptive  columns.  Wastewaters 
were  50%  to  70%  municipal  and  30%  to  50% 
textile  wastes.  The  sorbent  was  activated  carbon. 
Chemical  precipitation  removed  64%  of  pollutants. 
The  first  sorptive  column  removed  19%  of  the 
refractory  pollutants,  the  second  column  11%.  and 
the  third  4%.  Activated  carbon  is  a  good  medium 
for  microorganisms,  and  studies  on  sorption  isoth- 
erms for  the  first  column  indicated  that  the  quanti- 
ty of  removed  pollutants  is  doubled  by  biooxida- 
tion.  Quantitative  and  qualitative  studies  of  micro- 
organisms forming  a  biological  membrane  are  dis- 
cussed. (Doria-PTT) 
W89-00632 


ADSORPTION  OF  INDIGO  CARMINE  BY  AC- 
TIVATED CARBON, 

Tokushima  Univ.  (Japan).  Dept.  of  Public  Health. 
T.  Tamura,  T.  Miyoshi,  K.  Boki,  and  S.  Tanada. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  9,  No.  4,  p  281-286,  April  1988.  5  fig,  2  tab,  12 
ref. 

Descriptors:  'Indigo  carmine,  'Dyes,  'Activated 
carbon,  'Wastewater  treatment,  'Adsorption, 
Carbon,  Pore  size,  Hydrogen  ion  concentration, 
Isotherms,  Alkalinity,  Chemical  properties,  Equi- 
librium. 

Adsorption  of  indigo  carmine  as  an  acid  dye  onto 
activated  carbon  was  studied  to  elucidate  its  be- 
havior on  the  basis  of  amount  adsorbed,  pore  size 
distribution,  pH  and  basicity  of  activated  carbon, 
and  pH  of  filtrate.  Activated  carbon  No.  1  and  No. 
4  were  the  preferred  adsorbents  for  removing 
indigo  carmine  in  the  range  of  higher  equilibrium 
concentration  of  about  200  ppm  and  the  lower 
equilibrium  concentration  of  1  ppm  or  less,  respec- 
tively. The  adsorption  isotherms  of  indigo  carmine 
on  activated  carbon  are  well  expressed  by  the 
Freundlich  equation.  No  correlation  was  found 
between  the  amount  adsorbed  and  pH  or  basicity 
of  activated  carbon.  An  approximately  linear  rela- 
tion was  found  between  the  amount  adsorbed  and 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


the  volume  of  pores  with  a  radius  of  <   200  A. 

(Author's  abstract) 

W89-00633 


HIGH  LEVEL  DISINFECTION  OF 
WASTEWATERS  FOR  REUSE, 

University  of  Petroleum  and   Minerals,   Dhahran 

(Saudi  Arabia).  Dept.  of  Civil  Engineering. 

S.  Farooq,  and  A.  Bari. 

Environmental    Technology    Letters    ETLEDB 

Vol.  9,  No.  5,  p  379-390,  May  1988.  8  fig,  1  tab,  18 

ref.  Saudi  Arabian  National  Center  for  Science  and 

Technology  Research  Grant  SANCST  AR-3-018. 

Descriptors:  'Disinfection,  *Water  reuse, 
•Wastewater  treatment,  "Ozonation,  Potassium 
ferrates,  Coliforms,  Pilot  plants,  Iron,  Heavy 
metals.  Ozone. 

Ferrate  and  ozone  were  investigated  in  a  bench- 
scale  pilot  treatment  system  for  disinfection  of 
three  different  wastewaters  with  an  objective  of 
achieving  70  to  2.2  MPN  of  total  coliforms/100  ml. 
These  high  levels  of  disinfection  are  recommended 
for  growing  fish  and  food  crops,  for  restricted 
recreational  waters,  and  for  direct  reuse.  In  sec- 
ondary effluent,  the  total  coliforms  can  be  reduced 
to  2.2  MPN/100  ml  with  a  potassium  ferrate  dose 
of  15  mg/1  and  ozone  consumption  of  1  to  5.28 
mg/1,  while  in  lime-treated  sewage  and  settled 
sewage  the  best  levels  of  disinfection  are  170  MPN 
and  551  MPN/100  ml,  in  spite  of  increased  ozone 
utilization  of  36.6  and  41.3  mg/1,  respectively.  (Au- 
thor's abstract) 
W89-00642 


COMPARISON  OF  CO-DIGESTION  PER- 
FORMANCE OF  TWO  DIFFERENTLY  COL- 
LECTED ORGANIC  FRACTIONS  OF  MUNICI- 
PAL SOLID  WASTE  WITH  SEWAGE 
SLUDGES, 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

F.  Cecchi,  P.  G.  Traverso,  G.  Perin,  and  G 
Vallini. 

Environmental  Technology  Letters  ETLEDB 
Vol.  9,  No.  5,  p  391-400,  May  1988.  7  fig,  3  tab,  17 
ref. 

Descriptors:  'Anaerobic  digestion,  'Municipal 
wastes,  'Solid  wastes,  'Sludge,  'Sludge  digestion. 
Biological  wastewater  treatment,  Performance 
evaluation,  Biodegradation,  Digestion,  Pilot  plants, 
Italy,  Carbon,  Nitrogen,  Wastewater  treatment. 

The  co-digestion  performances  of  two  pilot  plant 
digesters  in  Italy  treating  organic  fractions  of  mu- 
nicipal solid  waste  and  primary  and  secondary 
sewage  sludges  mixed  at  various  ratios  between 
U%  and  100%  were  compared.  Differences  in  col- 
lection procedures  influence  the  chemical  charac- 
teristics of  the  substrates  and  thus  process  perform- 
ance. It  was  concluded  that  (1)  the  addition  of  the 
organic  fraction  of  municipal  solid  waste  to  the 
sewage  sludge  substantially  increases  reactor  per- 
formance, (2)  the  quality  of  the  organic  feed,  par- 
ticularly the  solute  carbon  portion,  is  responsible 
tor  the  differences  in  performance;  (3)  the  C/N 
ratios  of  the  substrates  did  not  influence  perform- 
ance; (4)  fine  sand  in  sewage  sludges  increases  the 
ratio  of  microorganisms  to  total  volatile  solids 
inside  the  reactor;  and  (5)  for  both  co-digestion 
processes,  the  optimum  value  for  hydraulic  reten- 
ion  time  (solids  retention  time)  is  14-15  davs 
(Author  s  abstract)  ' 

W89-00643 


FrrB«1»S^vS'PMINATION  OF  ASCARIS 
EGGS  RECOVERED  FROM  WASTE-WATER 

Nancy.  1   Univ    (France).   Faculte  de   Pharmacie. 
W89  00644V  b,bl,ograPnic  entrV  see  F'eld  5A. 


WDUS?r.pF«LV^NI?  °F  THE  FISH  CANNING 
TR?atmpSx  ?,F-J?10  DE  JANEIRO  STATE: 
1 REATMENT  ALTERNATIVES 

Un,vers,dade  Federal  do  Rio  de  Janeiro  (Brazil). 
EngenhnaCa°         ProSramas  de  Pos-graduacao  de 


A.  L.  C.  Aguiar,  and  G.  L.  Sant'Anna. 
Environmental    Technology     Letters    ETLEDB 
Vol.  9,  No.  5,  p  421-428,  May  1988.  7  fig,  4  tab.  10 
ref. 

Descriptors:  'Wastewater  treatment.  'Canneries, 
'Food-processing  wastes,  'Chemical  trealment, 
'Biological  wastewater  treatment.  Industrial 
plants,  Industrial  wastes,  Wastes,  Rio  de  Janeiro, 
Sedimentation,  Coagulation,  Chemical  coagula- 
tion, Flocculation.  Digestion,  Aerobic  digestion. 
Anaerobic  digestion,  Activated  sludge  process, 
Biodegradation,  Effluents,  Oxygen  demand.  Chem- 
ical oxygen  demand,  Oil,  Grease,  Brazil,  Alumi- 
num sulfate. 

The  pollution  problems  associated  with  liquid  ef- 
fluents of  the  fish-canning  industries  in  Rio  de 
Janeiro  State,  Brazil  are  evaluated,  and  the  results 
of  bench-scale  treatment  processes  are  presented. 
The  alternative  proposed  is  a  sequential  treatment 
combining  physicochemical  and  biological  proc- 
esses. Removals  of  32%  COD,  67%  oil  and  grease, 
and  50%  suspended  solids  were  observed  in  the 
simple  sedimentation  stage.  For  the  coagulation/ 
flocculation  step,  aluminum  sulfate  can  be  applied 
in  a  range  of  75-300  mg/1  at  pH  5.0-5.5.  Removals 
attained  in  this  second  stage  were  31%  COD,  86% 
oil  and  grease,  and  70%  suspended  solids.  The 
biological  system  tested  seemed  adequate  for  these 
industries,  and  can  be  installed  as  an  underground 
channel  for  effluent  draining.  It  needs  minimum 
operation  control  and  occupies  available  land.  The 
average  COD  removals  observed  in  the  aerobic 
reactor  were  47%  and  64%  for  hydraulic  retention 
times  of  10  and  30  hours,  respectively.  The  accu- 
mulated removals  attained  in  the  first  and  second 
treatment  stages  were  52%  COD,  96%  oil  and 
grease,  and  84%  suspended  solids.  An  additional 
degradation  of  soluble  organics  was  observed  in 
the  biological  reactor,  elevating  COD  removal  to 
78%.  An  optimization  of  the  treatment  stages 
would  enhance  the  COD  removal.  (Author's  ab- 
stract) 
W89-00646 


ISOLATION,  IDENTIFICATION  AND  CHAR- 
ACTERISATION  OF  FILAMENTOUS  AND 
FLOC-FORMING  BACTERIA  FROM  ACTI- 
VATED SLUDGE  FLOCS, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

N.  J.  Horan,  A   M.  Bu'Ali,  and  C.  R.  Eccles. 

Environmental    Technology    Letters    ETLEDB 

Vol.  9,  No.  5,  p  449-457,  May  1988.  5  tab,  27  ref 
SERC  Grant  No.  R/D/26368. 

Descriptors:  'Bacteria,  'Bacterial  analysis,  'Acti- 
vated sludge,  'Wastewater  composition,  'Exopo- 
lysaccharide,  'Flocculation,  Wastewater  treat- 
ment. Sludge,  Bacterial  physiology,  Chromatogra- 
phy, Thin  layer  chromatography,  Culture  media. 
Carbohydrates,  Chemical  analysis,  Photometry, 
Spectrophotometry,  Activated  sludge  process', 
Limiting  nutrients,  Nitrogen,  Phosphorus,  Carbon.' 

A  total  of  12  different  bacterial  species  capable  of 
producing  exopolysaccharide  in  liquid  media,  and 
three  species  exhibiting  filamentous  growth,  were 
isolated  from  activated  sludge  floes.  Exopolysac- 
charide producers  were  isolated  only  in  media  for 
which  nitrogen  or  phosphorus  was  growth  limit- 
ing, and  not  from  carbon-limited  medium.  The 
main  biochemical  characteristics  of  both  the  floc- 
forming  and  filamentous  bacteria  were  determined 
and  exopolysaccharide  from  isolates  was  purified 
and  characterized.  Isolates  from  nitrogen-limited 
media  appeared  the  most  probable  contributors  to 
exopolysaccharides  found  in  activated  sludge  floes. 
(Author's  abstract) 
W89-00648 


COST  EFFICIENCY  OF  TRANSFERABLE  DIS- 
CHARGE PERMIT  MARKETS  FOR  CONTROL 
OF  MULTIPLE  POLLUTANTS, 

Illinois  Univ..  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G 
W89-00697 


OPERATION  OF  A  THREE-PHASE  BIOFILM 
FLUIDIZED  SAND  BED  REACTOR  FOR  AER- 
OBIC WASTEWATER  TREATMENT, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Dept.  of  Chemical  Engineering. 
G.  Ryhiner,  S.  Petrozzi,  and  I.  J.  Dunn. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol 
32,  No.  5,  p  677-688,  August  1988.  18  fig,  4  tab,  7 
ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
treatment,  'Aerobic  treatment,  'Fluidized  bed 
process.  Three-phase  biofilm  fluidized  sand-bed  re- 
actors, Glucose,  Yeasts,  Hydrolysis,  Substrates, 
Aeration,  Organic  carbon.  Oxygen  uptake. 

A  biofilm  fluidized  sand-bed  column  reactor  (14  L) 
was  operated  in  the  three-phase  mode  on  a  soluble 
glucose/yeast-hydrolysate  substrate  in  which  the 
biofilm/sand  phase  (1-2.5  L)  was  suspended  by 
direct  aeration  of  the  bed.  Within  two  weeks  a 
tight  biofilm  was  formed  whose  activity  resulted  in 
a  90%  reduction,  with  loads  of  10.7  kg  total  organ- 
ic carbon/cu  m/day.  The  residence  time  was  1  h. 
The  biofilm  remained  intact  during  operation  with 
high  residence  times  (up  to  23  h)  over  three  weeks. 
Oxygen-transfer  coefficients  varied  with  aeration 
rate  and  sand  quantity  between  0.02  and  0.04/s 
during  nongrowth  conditions;  they  decreased  with 
increasing  amounts  of  clean  sand  and  were  higher 
and  relatively  independent  of  the  sand  fraction 
with  biofilm-covered  sand.  Aeration  rates  used  in 
the  14  L  reactor  were  23-40  L/min  (2.4-4.1  cm/s) 
and  were  sufficient  to  suspend  78-92%  of  the  bio- 
film-covered sand.  Clean  sand  was  50-75%  sus- 
pended. Oxygen-uptake  rates  varied  between  15.4 
and  23.1  mol/cu  m/h.  (Author's  abstract) 
W89-00747 


PLANNING  INDIANA'S  WATER  INFRA- 
STRUCTURE FROM  A  COMPETITIVE  PER- 
SPECTIVE, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B 
W89-00880 


CHARACTERIZATION  OF  THE  INTERAC- 
TION BETWEEN  VIRUSES  AND  A  SOLID 
POLYMERIC  CONTACT  DISINFECTANT, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5F 

W89-00884 


SPECIATION  STUDIES  OF  COPPER  AND 
MAGNESIUM  IN  DUCKWEED  EXTRACT 
USING  INTERFACED  HPLC  AND  THERMOS- 
PRAY  NEUBULIZER  FLAME  AA, 

Louisiana    State    Univ.,    Baton    Rouge.    Dept.    of 

Chemistry. 

S.  C.  Mo,  D.  S.  Choi,  and  J.  W.  Robinson. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  5,  p  441-451,  1988.  5  fig  4 

tab,  21  ref.  & 

Descriptors:  'Data  aquisition,  'Magnesium, 
'Measuring  instruments,  'Liquid  chromatography, 
'Atomic  absorption  spectroscopy,  'Duckweed, 
'Copper,  Laboratory  equipment,  Chlorophyll,  Pig- 
ments, Chemical  analysis. 

Studies  on  duckweed  extract  indicated  that  at  least 
some  of  the  magnesium  in  chlorophyll  was  re- 
placed by  copper.  The  copper  combined  not  only 
with  chlorophyll,  but  also  with  some  other  plant 
pigments  in  duckweed.  The  study  also  demonstrat- 
ed that  high-performance  liquid  chromatography/ 
atomic  absorption  (HPLC-AA)  can  be  used  to 
study  the  speciation  of  the  copper  and  magnesium 
in  duckweed,  revealing  the  total  number  of  such 
compounds  present  and  the  associated  organic 
compounds.  HPLC-AA  has  the  potential  of  exten- 
sive speciation  application  in  many  fields  of  sci- 
ence. To  obtain  the  information  needed,  the  elec- 
tronic spectra  and  HPLC-AA  chromatograms  of 
three  samples  of  treated  duckweed  were  recorded. 
The  three  samples  were:  (i)  a  sample  of  solution 
extracted  with  ethanol  from  duckweed  (DW-ex- 
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tract);  (ii)  the  product  of  reaction  between  DW- 
extract  and  copper  aqueous  solution;  (iii)  the  ex- 
tract of  duckweed  which  has  been  pretested  with 
copper  aqueous  solution  at  pH  5.0.  (Author's  ab- 
stract) 
W89-00886 


BULKING  CONTROL  WITH  OZONATION  IN 
A  NUTRIENT  REMOVAL  ACTIVATED 
SLUDGE  SYSTEM, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemical 

Engineering. 

J.  van  Leeuwen. 

Water  SA,  Vol.  14,  No.  3,  p  119-124,  July  1988.  6 

fig,  4  tab,  26  ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Bulking  sludge,  'Ozona- 
tion, Nutrient  removal.  Suspended  solids,  South 
Africa,  Phosphates,  Color,  Settelable  solids. 

The  control  of  sludge  bulking  by  ozonation  was 
studied  on  four  parallel  pilot-scale  (110  1/d)  biolog- 
ical nutrient  removal  systems.  Bulking  was  caused 
by  filamentous  organisms  which  typically  occur  in 
nutrient  removal  systems  such  as:  (1)  Type  0092, 
(2)  Type  0041,  and  (3)  Microthrix  parvicella.  Con- 
tinuous dosing  of  ozone  at  1,  2  and  4  g  03/kg 
mixed  liquor  suspended  solids/day  resulted  in  a 
diluted  sludge  volume  index  of  about  50  ml/g  less 
than  the  unozonated  control.  Ozonation  was  more 
effective  in  the  sludge  cycle  than  directly  into  the 
aeration  basin  Nitrification-denitrification  was  not 
affected,  not  even  at  dosages  of  30  g  03/kg  mixed 
liquor  suspended  solids/day.  Biological  phosphate 
removal  was  not  affected  by  any  of  the  ozone 
dosages  either.  The  removal  of  chemical  oxygen 
demand  was  improved,  as  was  color  and  suspend- 
ed solids.  It  is  concluded  that  ozone  is  an  effective 
deterrent  against  the  filamentous  growths  causing 
poor  settleability  in  activated  sludge.  (Author's 
abstract) 
W 89-009 30 


SEWAGE  PURIFICATION  IN  SOUTH  AFRICA 
-  PAST  AND  PRESENT, 

Johannesburg    City    Health    Dept.    Labs.    (South 

Africa). 

D.  W.  Osborn. 

Water  SA,  Vol.  14,  No.  3,  p  139-151,  July  1988.  9 

fig,  1 10  ref. 

Descriptors:  'South  Africa,  'History, 

'Wastewater  treatment,  'Biological  treatment,  Ef- 
fluents, Ocean  dumping.  Screens,  Chemical  treat- 
ment, Sedimentation,  Filtration,  Activated  sludge 
process. 

Progress  in  the  treatment  of  waste  water  in  South 
Africa  from  the  1890's  to  the  middle  1980's  is 
presented  historically  to  approximately  1919. 
Thereafter,  consideration  is  given  to  environmental 
aspects  and  developments  taking  place  in  various 
unit  processes,  including:  (1)  detritus  removal,  (2) 
screening,  (3)  sedimentation,  (4)  sludge  treatment 
and  disposal,  (5)  biological  filters,  (6)  the  activated 
sludge  process,  (7)  algal  systems,  (8)  effluent  po- 
lishing techniques,  (9)  chemical  treatment,  and  (10) 
marine  disposal.  (Author's  abstract) 
W89-00933 


COPPER,  NICKEL,  AND  CHROME  RECOV- 
ERY IN  A  JOBSHOP  TO  ELIMINATE  WASTE 
TREATMENT  AND  SLUDGE  DISPOSAL, 

Eco-Tec  Ltd.,  Pickering  (Ontario). 

M.  Dejak,  and  T.  Nadeau. 

Hazardous     Waste     and     Hazardous     Materials 

HWHME2,   Vol.   4,   No.    3,   p   261-271,   Summer 

1987.  4  fig,  9  tab.  1  ref. 

Descriptors:  'Metal-finishing  wastes,  'Sludge  dis- 
posal, 'Wastewater  treatment,  'Waste  recovery, 
•Copper,  'Nickel,  'Chromium,  'Ion  exchange, 
•Economic  aspects,  'Financial  feasibility.  Contact 
beds.  Industrial  waste. 

A  metal  finishing  plant  carrying  out  copper,  nickel 
and  chrome  plating  decided  to  install  chemical 
recovery  systems  instead  of  conventional  destruc- 
tion/precipitation waste  treatment  that  would  rep- 


resent an  ongoing  cost  without  payback.  Recovery 
systems,  employing  a  unique  short  bed  ion  ex- 
change technology,  were  selected  to  operate  on 
rinses  following  each  of  the  plating  rinses.  The 
greatest  savings  have  been  realized  by  the  chromic 
acid  recovery  system.  The  greater  benefits  and 
higher  utilization  of  the  chrome  system  compared 
with  the  other  systems  was  due  to  the  fact  that 
hard  chrome  plating  production,  not  requiring 
nickel  or  copper  plating,  is  carried  out  as  well  as 
decorative  chrome  plating.  Nickel  sulfate  recovery 
savings  were  moderate  and  can  increase  signifi- 
cantly as  production  increases.  Low  copper  plating 
production  resulted  in  minimal  savings.  Based  on 
the  level  of  copper  plating  production,  a  recovery 
system  could  not  be  justified.  (Friedmann-PTT) 
W89-00993 


FORMATION  OF  HYDROUS  ZIRCONIUM 
(IV)  OXIDE  POLYELECTROLYTE  MEM- 
BRANES, I.  POLY  (1TACONIC  ACID)  AND 
POLY  (ACRYLIC-CO-ITACONIC  ACID), 

Stellenbosch  Univ.  (South  Africa).  Inst,  for  Poly- 
mer Science. 

For  primary  bibliographic  entry  see  Field  3A. 
W89-01062 


RO  DESALINATION  IN  NORTHWEST  CHINA, 

Lanzhou   Inst,   of  Membrane  Science  and  Tech. 

(China). 

For  primary  bibliographic  entry  see  Field  3A. 

W89-01065 


PRELIMINARY  PLAN  FOR  MEMBRANE  DE- 
SALINATION IN  CHINA, 

National    Bureau    of    Oceanography,    Hangzhau 

(China).  Second  Inst,  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  3A. 

W89-01066 


SELECTING  A  CONTRACT  OPERATOR  FOR 
YOUR  WATER  OR  WASTEWATER  FACILITY, 

Professional  Services  Group,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-01100 


FINE  BUBBLE  AERATION:  CONSIDER- 
ATIONS IN  DESIGN  AND  OPERATION, 

M.  Schoenenberger. 

Water/Engineering  and  Management  WENMD2, 

Vol.  135,  No.  8,  p  30-34,  August  1988.  2  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Aeration, 
Design  criteria,  Bubble  diffusers,  Oxygen  transfer, 
Maintenance,  Performance  evaluation,  Tempera- 
ture, Pressure,  Gases,  Fouling. 

Fine  bubble  diffusers  for  aeration  in  wastewater 
treatment  can  be  divided  into  two  groups:  mem- 
brane diffusers  and  rigid  diffusers  (fused  aluminum 
oxide).  Oxygen  transfer  efficiency  of  the  diffusers 
is  adversely  affected  by  greater  distance  between 
headers,  lower  density  of  diffusers,  higher  air  rate 
per  diffuser,  lesser  submergence,  low  alpha,  higher 
temperatures,  lower  ambient  air  pressures,  higher 
dissolved  oxygen  concentrations,  and  greater  dis- 
solved solids  concentrations.  Fine  bubble  diffusers 
have  a  tendency  to  become  fouled,  increasing  pres- 
sure demand  and  reducing  the  oxygen  transfer 
efficiency.  Fouling  is  aggravated  by  low  dissolved 
oxygen  concentrations,  high  alkalinity  or  hardness, 
adherent  industrial  pollutants,  high  suspended 
solids  concentrations,  and  high  nutrient  concentra- 
tions. Diffusers  may  be  cleaned  by  high-pressure 
hosing,  brushing,  high  temperature  baking,  acid 
bath  or  spray,  and/or  in  situ  acid  injection.  Circu- 
lar, square,  or  step-feed  reactors  will  normally 
produce  complete  mix  conditions,  whereas  long 
and  narrow  tanks  or  reactors  in  series  will  produce 
plug  flow  conditions.  Design  criteria  are  given  for 
a  fine  bubble  diffuser  system,  as  well  as  criteria  for 
evaluating  equipment  proposals.  (Cassar-PTT) 
W89-01101 


MAKING  THE  RIGHT  MOVES  IN  SCADA  SE- 
LECTION, 

HSQ  Technology,  Inc.,  San  Francisco,  CA. 


For  primary  bibliographic  entry  see  Field  5F. 

W89-01103' 


DISPOSAL   OF   RADIUM   REMOVED   FROM 
DRINKING  WATER, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-01106 


MICROBIAL  CHARACTERIZATION  OF  MU- 
NICIPAL WASTEWATER  AT  A  SPRAY  IRRI- 
GATION SITE:  THE  LUBBOCK  INFECTION 
SURVEILLANCE  STUDY, 

Texas   Univ.   at   Austin.    Dept.   of  Microbiology 
For  primary  bibliographic  entry  see  Field  7B. 
W 89-0 1124 


PHOSPHORUS  REMOVAL  BY  CRYSTALLI- 
ZATION USING  A  GRANULAR  ACTIVATED 
MAGNESIA  CLINKER, 

Hitachi  Research  Lab.  (Japan). 

S.  Kaneko,  and  K.  Nakajima. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  7,  p  1239-1244,  July  1988. 

10  fig,  1  tab,  18  ref. 

Descriptors:  'Phosphorus  removal,  'Crystalliza- 
tion, 'Alkalinity,  'Wastewater  treatment.  Magne- 
sia clinker,  Hydroxy  apatite,  Secondary 
wastewater. 

Phosphorus  was  removed  from  synthetic  solutions 
and  secondary  effluents  by  a  crystallization  process 
involving  seeded,  supersaturated  hydroxy  apatite 
solutions.  Phosphorus  removal  efficiencies  using 
various  seed  crystals  were  evaluated  in  laboratory- 
scale  studies.  The  activated  magnesia  clinker  was 
not  affected  by  the  bicarbonate  alkalinity  of  the 
wastewater  treatment  secondary  effluents  and 
showed  the  highest  phosphorus  removal  efficiency. 
Pilot-scale  studies  operated  on  the  site  of  a  sewage 
treatment  plant  for  about  2.5  years.  Analysis  of  the 
pilot-scale  studies  data  showed  that  the  influence 
of  the  bicarbonate  alkalinity  of  secondary  effluents 
is  very  small.  Therefore,  a  conventional  decarbon- 
ation  process  can  be  omitted.  (Author's  abstract) 
W89-01126 


IN  SITU  ADAPATION  OF  ACTIVATED 
SLUDGE  BY  SHOCK  LOADING  TO  ENHANCE 
TREATMENT  OF  HIGH  AMMONIA  CON- 
TENT PETROCHEMICAL  WASTEWATER, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

L.  T.  Thiem,  and  E.  A.  Alkhatib. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  7,  p  1245-1252,  July  1988. 

13  fig,  6  tab,  15  ref. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Industrial  wastes, 
•Chemical  wastewater,  Nitrification,  Shock  loads, 
Biochemical  oxygen  demand,  Ammonia,  Chemical 
oxygen  demand,  Pilot  plants,  Sulfides. 

A  modified  activated  sludge  process  that  includes 
both  carbonaceous  and  nitrogenous  oxidation  to 
reduce  high  levels  of  ammonia  in  petrochemical 
wastewater  was  studied  in  a  pilot  plant  design. 
Dissolved  oxygen,  pH,  temperature  and  sludge  age 
were  controlled  and  measured.  Ammonia  concen- 
tration in  the  petrochemical  wastewater  used  as  the 
influent  waste  to  the  pilot  plant  was  maintained  up 
to  390  mg/L.  Adaptation  of  the  activated  sludge 
biomass  to  the  influent  was  accomplished  with 
step-function  shock  loading.  Subsequently,  oper- 
ation in  the  zero  sludge  wasting  mode  resulted  in  a 
low  excess  sludge  production  rate  and  the  minimi- 
zation of  nitrifier  washout  and  high  percentage 
removals  of  ammonia,  chemical  oxygen  demand, 
biochemical  oxygen  demand,  and  sulfide  were 
measured.  (Author's  abstract) 
W89-OI127 


USE    OF    DUCKWEED    FOR    WASTEWATER 
TREATMENT, 

ERM-Southeast,  Inc.,  Atlanta,  GA. 
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Waste  Treatment  Processes — Group  5D 


J.  Zirschky,  and  S.  C.  Reed. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5.  Vol.  60,  No.  7.  p  1253-1258.  July  1988  4 
fig.  2  lab.  19  ref. 

Descriptors:  'Wastewater  treatment,  "Lagoons, 
•Algae,  'Nutrients,  'Duckweed,  Design  criteria. 
Wastewater  lagoons,  Wetlands,  Nutrients  removal' 

The  operation  of  six  duckweed  treatment  systems 
is  briefly  reviewed.  Significant  design  consider- 
ations include:  (1)  a  20-day  detention  time  for  algae 
removal  in  wastewater  lagoons,  (2)  a  10-day  deten- 
tion time  for  algae  removal  in  a  constructed  wet- 
land, and  (3)  additional  cells  for  systems  that  do 
not  adequately  remove  soluble  biochemical  oxygen 
demand.  Provisions  are  recommended  for  algae 
removal  for  post  aeration  and  in  case  the  duck- 
weed dies  from  disease.  To  ensure  algae  removal, 
it  is  essential  to  maintain  a  complete  surface  cover 
of  duckweed  continuously.  Baffles  or  other  con- 
tainment devices  are  necessary  to  hold  the  duck- 
weed in  place  on  large  open  ponds.  (Miller-PTT) 
W89-01128 


EVALUATION    OF    CHEMICAL    OXIDIZERS 
FOR  HYDROGEN  SULFIDE  CONTROL, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

F.  Cadena,  and  R.  W.  Peters. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  7,  p  1259-1263,  July  1988  4 

fig.  3  tab,  12  ref. 


Descriptors:  'Wastewater,  'Hydrogen  sulfide 
'Corrosion  control,  'Oxidation,  'Sewers,  'Odor 
control,  'Kinetics,  Sulfides. 

Theoretical  hydrogen  sulfide  oxidation  reactions 
reviewed  as  part  of  a  study  to  evaluate  sulfide 
corrosion  inhibitors  in  sewer  systems.  Stoichiomet- 
ric requirements  were  determined  for  typical 
wastewater  samples.  The  oxidation  of  1  gram  of 
sulfide  in  the  laboratory  conditions  required  2.4, 
4  2  and  11.8  grams  of  hydrogen  peroxide,  chlorine 
and  potassium  permanganate,  respectively.  First- 
order  kinetics  with  linear  sulfide  generation  de- 
scribe the  hydrogen  sulfide  oxidation  with  hydro- 
gen peroxide.  The  kinetic  constants  for  sulfide 
oxidation  and  in  vitro  generation  are  0.120  per  min 
and  0.38  mg  per  L-h.  Chlorine  compound  and 
potassium  permanganate  oxidation  reactions  are 
complete  in  less  than  5  minutes  contact  time.  (Au- 
thor s  abstract) 
W89-01129 


ssssas^™11  oxidation  by  ms- 

Water  Authority  of  Western  Australia,  Perth 
P.  D.  Wilmot,  K.  Cadee,  J.  J.  Katinic,  and  B  V 
K.avanagh. 

lwpnpais"vW,a,I.  P°llution  Control  Federation 
"&  7  tabVrtf  ?'  P  1264"1270'  July  1988'  3 

Descriptors:     'Oxidation,      'Kinetics,      'Sulfide 
Wastewater  treatment,  'Dissolved  oxygen,  'Tem- 
perature effects.  6 

y»hvo.kinelilS  ofJsulflde  oxidation  by  dissolved 
■?l%t  ,  'V  .  domes,ic  wastewaters  containing 
5  anr m        /?    e,Wee"  °2  3nd  8  mS/L  Sulflde  and 

irdPr  :     ,m§         °Xyge"  Were  S,UdieS'  The  reaCt'°n 

-oncerTJ,  'T**  '°  SU'f,de  Varied  wi,h  sulfide 
CI?  r°!  but  Was  aPPr°*imately  first  order 
"or  he  ,hw heTWastewa,ers  and  significantly  less 
«v~n        t  PV^"™  order  with  respect  to 

.K  v°ld„be  df Cribed  by  Michaelis-Menton 
cmet.cs,  with  K  =  3mg/L.  Chemical  and  biologi- 
calcomponents  of  the  oxidation  process  were  sig- 
'Llcl  of  ,Ver  He  concen,ra,i°"  range  studied.  The 
lesLriheH  hm^ralAUreu°n  the  rate  constam  was  well 

a  a  for  la  y  e  Arrhenius  equation.  Rate  constant 
abilitv  ii  ,va S'!Wa,er  Samples  are  Panted.  Var- 
ability  u,  this  data  indicate  that  in  designing  an 

hayr8a '  enf/'.T  *$&  U  WOuld  be  des'rabl*  to 
vas    w    1"  "If  SUlfide  °^da'ion  kinetics  of  the 
vasiewater  under  study  by  conducting  a  series  of 
n itial  rates  trials.  (Miller-PTT) 
V89-01130 


NEW  MEASURE  OF  INTERDEPENDENCE 
AMONG  SEVERAL  POLLUTANTS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Vet- 
erinary Biosciences. 
D.  L.  Schaeffer. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  7,  p  1271-1274,  July  1988.  5 
tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Design  cri- 
teria, 'Biochemical  oxygen  demand,  'Suspended 
solids,  Flow,  Multivariate  analysis,  Statistical  anal- 
ysis. 

A  correlation  measure,  which  tests  interdepend- 
ence among  more  than  two  features  for  observa- 
tions expressible  as  binary  (0  or  1)  values,  is  illus- 
trated using  data  from  a  domestic  sewage  treat- 
ment plant.  Pairwise  correlations  were  determined 
for  violations  of  influent  biochemical  oxygen 
demand,  suspended  solids,  and  average  flow  design 
limits.  Violations  of  biochemical  oxygen  demand 
and  suspended  solids  were  positively  correlated 
with  each  other  and  negatively  correlated  with 
flow  violations.  Similar  results  were  obtained  for 
effluent  violations.  Three-way  correlations  for 
both  influent  and  effluent  were  significant  and 
negative,  suggesting  that  flow  was  a  common  caus- 
ative factor  for  the  noncompliance  events  in  this 
plant.  (Author's  abstract) 
W89-01131 


REMOVAL  OF  ORGANIC  TOXIC  POLLUT- 
ANTS BY  TRICKLING  FILTER  AND  ACTIVAT- 
ED  SLUDGE, 

S.  A.  Hannah,  B.  M.  Austern,  A.  E.  Eralp  and  R 
A.  Dobbs. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  7,  p  1281-1283,  July  1988  5 
tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Trickling  filters,  'Toxic  waste 
treatment,  'Nitrification,  'Municipal  wastewater. 
Pollutants,  Suspended  solids,  Chemical  oxygen 
demand,  Priority  pollutants,  Organic  compounds. 

The  ability  of  wastewater  treatment  processes 
(trickling  filter  and  activated  sludge)  to  remove 
toxic  organics  is  discussed  as  part  of  a  long-term 
research  program  conducted  by  the  EPA.  Munici- 
pal wastewater  influent  to  the  two  systems  was 
spiked  with  21  priority  pollutant  organics  dis- 
solved in  toluene  to  provide  nominal  concentration 
of  100  micrograms/liter  of  each  priority  pollutant 
Average  removal  of  total  suspended  solids  by  the 
activated  sludge  system  was  87%  while  removal  of 
chemical  oxygen  demand  was  72%.  Nitrification 
which  occurred  throughout  the  study,  reduced 
total  Kjeldahl  nitrogen  by  77%.  Reductions  of  the 
total  suspended  solids,  chemical  oxygen  demand 
and  total  kjeldahl  nitrogen  for  the  trickling  filter 
were  92,  69,  and  34%,  respectively.  Overall  re- 
moval of  volatiles  by  both  systems,  calculated  by 
averaging  removals  of  individual  organics,  exceed- 
ed 91%.  Removability  data  from  the  activated 
sludge  control  systems  used  in  this  study  provide 
some  perspective  on  the  reproducibility  of  removal 
data  from  the  same  municipal  wastewater  source  at 
different  times.  The  results  indicate  that,  at  any 
given  location,  toxics  removal  data  from  municipal 
wastewater  will  vary  despite  the  best  efforts  to 
hold  experimental  conditions  at  a  steadv  state 
(Miller-PTT) 
W89-01133 


QUALITY  CONTROL  APPROACH  TO  NPDES 
COMPLIANCE  DETERMINATION, 

Construction  Engineering  Research  Lab.  (Array) 

Champaign,  IL. 

D.  J.  Schaeffer,  and  H.  W.  Kerser 

Journal    -    Water    Pollution    Control    Federation 

iK^kY0'-,60,  No'  8'  P  1436-1438.  August 
lVsS.  z  tab,  6  ref 

Descriptors:  'Monitoring,  'Statistical  analysis, 
'Wastewater  treatment,  'Effluents,  'Quality  con- 
trol. Water  quality  control.  Water  quality  stand- 
ards. 

A  test  criterion  was  developed  to  estimate  the 
traction  of  noncompliance  months  in  an  effluent 


compliance  monitoring  program.  Typical  permit 
effluent  limits  for  a  pollutant  are  specified  as  a 
maximum  monthly  average  and  a  daily  sample 
maximum.  Values  reported  to  the  regulatory 
agency  by  the  permitee  usually  are  limited  to 
monthly  minima,  maxima,  averages  and  numbers  of 
observations.  The  regulator  uses  an  arbitrary  multi- 
ple of  a  permit  limit  to  judge  whether  the  monthly 
average  for  a  pollutant  is  in  compliance.  Viewing 
the  problem  of  noncompliance  from  the  perspec- 
tive of  statistical  quality  assurance,  noncompliance 
with  a  monthly  average  value  occurs  when  the 
fraction  of  defective  (out  of  compliance)  analyses 
in  a  month  is  too  high.  (Author's  abstract) 
W89-01I36 


SEQUENTIAL  WET  AIR  REGENERATION  OF 
PAC  FROM  THE  POWDERED  CARBON-ACTI- 
VATED SLUDGE  PROCESS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
M.  A.  Recktenwalt,  V.  L.  Snoeyink,  and  R.  A 
Larson. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  8,  p  1439-1444,  August 
1988.  7  fig,  1  tab,  13  ref.  EPA  Cooperative  Agree- 
ment CR812582-01.  S 

Descriptors:  'Activated  carbon,  'Sludge  treat- 
ment, 'Regeneration,  'Wastewater  treatment,  Wet 
air  regeneration,  Adsorption,  Organic  carbon,  In- 
dustrial wastewater. 

The  effects  of  successive  regeneration  of  powdered 
activated  carbon  were  studied  under  controlled 
conditions  that  simulated  full-scale  operation  of 
wet  air  regeneration  in  the  powdered  carbon  acti- 
vated sludge  process.  These  experiments  demon- 
strated that  successive  regenerations  resulted  in  a 
progressive  decrease  in  adsorption  capacity  for  2,4- 
dinitrophenol.  This  loss  in  adsorption  capacity  was 
due  to  a  combination  of  an  increase  in  surface 
oxides  and  residual  compounds  remaining  on  the 
powdered  activated  carbon  after  regeneration.  The 
adsorption  capacity  of  total  organic  carbon  in  sec- 
ondary effluent,  however,  decreased  only  slightly 
through  successive  regenerations  once  the  residual 
compounds  on  the  powdered  activated  carbon 
were  removed  by  extraction.  (Author's  abstract) 
W89-01137 


BIOSORPTION  OF  ORGANIC  HALIDE  IN  A 
KRAFT  MILL  GENERATED  LAGOON, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Amy,  C.  W.  Bryant,  B.  C.  Alleman,  and  W 
A.  Barkley. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  8,  p  1445-1453,  August 
1988.  9  fig,  5  tab,  25  ref  S 

Descriptors:  'Industrial  wastewater,  'Lagoons, 
'Bleaching  wastes,  'Pulp  wastes,  'Organic  com- 
pounds, 'Halides,  'Wastewater  treatment,  Bio- 
sorption,  Adsorption,  Pulp  and  paper  industry,  Bi- 
ological wastewater  treatment. 

The  role  of  biosorption  on  the  removal  of  organic 
hahde  by  an  aerated  lagoon  was  examined.  Both 
adsorption  experiments  and  a  limited  number  of 
desorption  experiments  were  conducted.  Con- 
trolled variables  within  the  experimental  design  of 
the  adsorption  experiments  included  cell  age,  cell 
viability,  pH,  temperature,  biomass  concentration 
and  contact  time.  pH  was  the  only  controlled 
variable  in  the  desorption  experiments.  The  sor- 
bent  was  virgin  biomass  derived  from  either  the 
recycle  line  of  a  conventional  activated  sludge 
system,  or  a  series  of  bench-scale  reactors.  Both 
variable  (live)  and  inactivated  (dead)  biomass  were 
studied.  Kraft  mill  wastewater  contains  substantial 
concentrations  of  both  total  organic  halide  and  low 
molecular  weight  (less  than  1000  g)  total  organic 
hahde  as  a  consequence  of  chlorine  bleaching  ac- 
tivities. An  aerated  lagoon  removes  from  one-third 
to  one-half  of  both  these  fractions  of  organic 
halide.  Indirect  evidence  suggests  that  anaerobic 
degradation  and  dehalogenation  occur  in  the 
benthal  layer  of  the  lagoon.  Sorption  onto  settling 
biomass  is  the  mechanism  required  for  transport  to 
the  benthal  layer.  Aerobic  biomass  is  capable  of 
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Group  5D — Waste  Treatment  Processes 

adsorbing  both   high  and   low   molecular   weigh! 
loial  organic  halide.  Adsorption  is  affected  by  pH, 
temperature,  cell  age  and  cell   viability.   (Miller- 
PTT) 
W89-OU38 


MCRT  FOR  CONTROL  OK  COKEMAKING 
WASTEWATER  TREATMENT, 

Southern  Illinois  Univ.  at  Edwardsville.  Environ- 
mental Resources  Training  Center. 
H.  H.  Bengston,  and  C.  E.  Cannon. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,   Vol.  60.  No.   8.  p   1454-1456,  August 
1988.  4  fig.  1  tab.  7  ref. 

Descriptors:  *Coke  wastes,  'Wastewater  treat- 
ment, 'Activated  sludge  process.  'Industrial 
wastewater.  Coke,  Mean  cellular  residence  time, 
Monitoring,  Aeration. 

Monitoring  of  an  extended  aeration/activated 
sludge  treatment  process  for  cokemaking 
wastewater  showed  that  mean  cell  residence  time 
(MCRT)  was  more  suitable  as  a  control  parameter 
than  food:microorganism  ratio,  particularly  for 
minimizing  effluent  suspended  solids  discharge. 
The  study  is  based  on  operating  data  from  the  first 
1 1  months  of  plant  operation.  Analysis  of  the  oper- 
ating data  showed  effluent  suspended  solids  dis- 
charge to  correlate  with  mean  cell  residence  time 
much  better  than  with  food:microorganism  ratio. 
As  a  result,  the  treatment  plant  is  now  operated 
with  mean  cell  residence  time  as  the  control  pa- 
rameter. (Author's  abstract) 
W 89-0 1139 


COMPARISON  OF  CHEMICAL  BIODEGRA- 
DATION  RATES  IN  BOD  DILUTION  AND 
NATURAL  WATERS, 

Wisconsin  Univ  -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01158 


STUDIES  ON  THE  DEGRADATION  OF  SYN- 
THETIC DETERGENTS  BY  SEWAGE, 

National  Research  Centre,  Cairo  (Egypt). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01159 


SEPTIC  SYSTEM  PERFORMANCE  ON  A 
COASTAL  BARRIER  ISLAND, 

Washington  State  Univ.,  Puyallup.  Western  Wash- 
ington Research  and  Extension  Center. 
C.  G.  Cogger,  L.  M.  Hajjar,  C.  L.  Moe,  and  M.  D. 
Sobsey. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No  3,  p  401-408,  July-September  1988.  5  fig,  6 
tab.  18  ref.  NOAA  Grant  R/CZS-17. 

Descriptors:  'Wastewater  disposal,  'Septic  tanks, 
•Barrier  islands,  'Water  pollution  sources, 
•Wastewater  treatment,  'Groundwater  pollution, 
Performance  evaluation,  Soil  types,  Water  table, 
Experimental  design.  Nitrogen,  Phosphorus,  Ions, 
Coliforms,  Oxidation-reduction  potential,  Anaero- 
bic conditions,  Aerobic  conditions,  Nitrification, 
Water  table  fluctuations. 

A  field  experiment  was  conducted  on  a  Corolla 
fine  sand  (Aquic  Quartzipsamment)  to  evaluate 
wastewater  treatment  by  septic  systems  under  con- 
ditions typical  of  Atlantic  coastal  barrier  islands. 
The  effects  of  loading  rate  and  water-table  depth 
on  wastewater  treatment  were  studied.  Two  ab- 
sorption fields  were  installed  and  were  designated 
the  upper  and  lower  fields;  the  trenches  in  the 
lower  field  were  30  cm  closer  to  the  water  table 
than  those  in  the  upper  field.  Each  field  consisted 
of  nine  absorption  trenches  Three  loading  rates  (1, 
4,  and  16  cm/d)  were  each  replicated  three  times 
in  a  completely  randomized  design.  Groundwater 
samples  collected  biweekly  from  shallow  wells 
(1.5-1.9  m  deep)  between  May  1982  and  December 
1983  were  analyzed  for  nitrate  nitrogen;  ammonia 
nitrogen;  soluble  phosphorus;  ionic  sodium,  chlo- 
ride, and  potassium;  and  fecal  coliform  bacteria. 
During  the  first  year,  the  water  table  was  within  30 
cm  of  the  lower  field  trenches  20%  of  the  time  and 


anaerobic  conditions  prevailed.  Groundwater  sam- 
ples collected  adjacent  to  the  trenches  contained 
predominantly  ammonia  nitrogen,  fecal  coliform 
counts  averaged  over  25,000  MPN  (most  probable 
number)/L.  and  the  redox  potential  averaged 
<300  mV.  During  the  second  autumn  the  lower 
field  showed  aerobic  tendencies  due  to  drier 
weather  and  a  deeper  water  table.  The  upper  field 
remained  aerobic  throughout,  with  almost  com- 
plete nitrification  occurring.  Average  fecal  coli- 
form counts  were  reduced  to  60  MPN/L,  and  the 
mean  redox  potential  was  >500  mV.  The 
wastewater  loading  rate  had  a  significant  effect  on 
the  levels  of  all  constituents,  but  the  loading  rate 
effect  was  smaller  than  the  water  table  effect. 
Phosphorus  movement  appeared  to  be  related  to 
pore-water  velocity.  (Author's  abstract) 
W89-01163 


SHALLOWLY  PLACED,  LOW  PRESSURE  DIS- 
TRIBUTION SYSTEM  TO  TREAT  DOMESTIC 
WASTEWATER  IN  SOILS  WITH  FLUCTUAT- 
ING HIGH  WATER  TABLES, 

Law  Environmental,  Inc.,  Kennesaw,  GA. 

L.  W.  Stewart,  and  R.  B.  Reneau. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  3,  p  499-504,  July-September  1988.  4  fig,  3 

tab,  20  ref. 

Descriptors:  'Wastewater  disposal,  'Domestic 
wastes,  'Water  pollution  sources,  'Soil  water 
table,  'Water  table  fluctuations,  Coastal  plains, 
Performance  evaluation,  Soil  types,  Aeration  zone, 
Soil  horizons,  Effluents,  Bacteria,  Coliforms,  Phos- 
phorus, Nitrates,  Denitrification,  Chlorides. 

Soils  with  seasonally-fluctuating  high  water  tables 
are  common  in  the  Atlantic  Coastal  Plain  and  are 
considered  to  be  unsuited  for  conventional  on-site 
wastewater-disposal  systems  (OSWDSs).  A  study 
was  conducted  to  monitor  the  performance  of  a 
shallowly-placed,  low-pressure  OSWDS  in  a 
Typic  Ochraquult.  Low-pressure  distribution  and 
shallow  placement  were  used  to  achieve  uniform 
distribution  and  maintain  an  unsaturated  zone  in 
the  more  biologically-active  upper  soil  horizons. 
This  combination  was  used  to  reduce  movement  of 
bacteria  and  phosphorus  while  utilizing  water-table 
fluctuations  to  enhance  denitrification.  Changes  in 
water-table  levels,  effluent  distribution,  and  move- 
ment of  fecal  coliforms  and  selected  chemical  con- 
taminants in  groundwaters  were  monitored  in  situ 
from  December  1980  through  May  1982.  An  un- 
saturated zone  was  present  beneath  the  OSWDS 
during  the  entire  study  except  for  the  period  from 
January  through  May  of  1982.  During  this  period 
the  water  table  intersected  the  OSWDS,  for  some 
time  interval  (<24  h),  on  36  d  primarily  following 
large  rainfall  events.  Movement  of  fecal  coliforms 
and  P  were  restricted  both  horizontally  and  verti- 
cally. Nitrate  concentrations  were  highest  beneath 
the  OSWDS  during  periods  of  rising  water  tables 
following  prolonged  periods  of  time  when  the 
water  table  was  deeper  than  1.5  m.  Following  the 
accumulation  of  nitrate-nitrogen  in  the  upper  por- 
tion of  the  water  table,  nitrate-N  concentrations 
decreased  rapidly.  The  observed  decrease  in  ni- 
trate-N was  attributed  to  denitrification  and  was 
supported  by  nitrate-N/chloride  ratios.  Based  on 
nitratc-N/chloride  ratios,  approximately  90%  of 
the  nitrate-N  could  not  be  accounted  for  with 
increased  distance  from  the  OSWDS.  (Author's 
abstract) 
W89-01171 


KINETICS  AND  REACTION  ENGINEERING 
OF  ANAEROBIC  SEWAGE  TREATMENT  (KIN- 
ETIK  UND  REAKTIONSTECHNIK  DER  AN- 
AEROBEN  ABWASSERREINIGUNG), 

Technische   Univ.   Berlin   (Germany,   F.R.).   Inst. 

fuer  Chemieingenieurtechnik. 

U.  Wiesmann. 

Chemiengenieurtechnik  CITEAH,  Vol.  60,  No.  6, 

p  464-474,  June  1988.  10  fig,  4  tab,  43  ref.  English 

summary. 

Descriptors:  'Kinetics,  'Wastewater  treatment, 
'Methane  bacteria,  'Anaerobic  digestion,  Acetic 
acid,  Bacteria,  Biofilms,  Process  control,  Chemical 
reactions. 


In  numerous  papers,  the  reaction  rate  of  acetic  acid 
metabolism  by  methanogenic  bacteria  (which  is 
frequently  suspected  as  the  slowest  step  in  anaero- 
bic digestion)  is  described  by  Monod  kinetics  using 
total  acetic  acid  concentration  as  the  substrate  for 
catabolism.  Some  workers  tried  to  include  the  in- 
fluence of  pH  by  using  only  the  un-ionized  acetic 
acid  as  the  substrate  in  a  Haldane-kinetic  term 
taking  substrate  inhibition  into  account.  From  this 
viewpoint,  some  conclusions  regarding  reaction 
engineering  aspects  of  anaerobic  waste  water  treat- 
ment are  drawn  and  simple  models  for  the  conven- 
tional and  for  the  contact  process  are  discussed. 
The  advantage  of  using  support  materials  for  an- 
aerobic bacteria  is  shown.  The  space  loading  can 
be  increased  in  a  two  step  cascade  of  fixed  bed 
reactors  with  external  loops  for  water  recycling, 
with  the  system  being  filled  with  synthetic  foam 
particles  as  support.  (Author's  abstract) 
W89-01185 


EFFECT  OF  ENVIRONMENTAL  CONDITIONS 
ON  THE  OCCURRENCE  OF  MICROTHRIX 
PARVICELLA  IN  ACTIVATED  SLUDGE, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Microbiology. 

H.  Slijkhuis,  and  M.  H.  Deinema. 

Water  Research  WATRAG,  Vol.  22,  No.  7,  p  825- 

828,  July  1988.  1  fig,  2  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Domestic 
wastes,  'Oxidation  ditches,  'Activated  sludge, 
Bulking  sludge,  'Microthrix,  'Growth,  Limiting 
nutrients,  Oxygen,  Bacteria,  Fatty  acids,  Nitrogen, 
Sulfur,  Glucose,  Raw  wastewater,  Microbiological 
studies,  'Bulking  sludge. 

The  filamentous  bacterium  Microthrix  parvicella 
often  causes  poor  settling  of  activated  sludge  in 
oxidation  ditches  supplied  with  domestic  sewage. 
The  effect  of  nutrient  and  oxygen  supply  on  the 
growth  of  M.  parvicella  was  studied  in  an  experi- 
mental activated  sludge  plant.  The  organism  pref- 
erentially utilizes  fatty  acids  as  a  carbon  and 
energy  source  and  it  requires  reduced  nitrogen  and 
reduced  sulfur  compounds  for  growth.  In  activated 
sludge  fed  with  a  synthetic  wastewater  containing 
oleic  acid,  abundant  growth  of  M.  parvicella  was 
obtained  in  a  bench-scale  plant  operated  at  a  low 
oxygen  concentration.  In  control  plants  operated 
at  high  oxygen  concentration  or  fed  with  a  syn- 
thetic wastewater  containing  glucose,  this  orga- 
nism disappeared.  These  results  may  explain  the 
excessive  growth  of  M.  parvicella  in  oxidation 
ditches  supplied  with  raw  domestic  sewage  as  this 
type  of  wastewater  contains  a  considerable  amount 
of  fatty  matter  and  the  process  is  usually  operated 
at  a  low  oxygen  concentration  in  the  mixed  liquor. 
Bulking  of  sludge  caused  by  M.  parvicella  can  be 
cured  by  an  enhanced  oxygen  supply.  (Author's 
abstract) 
W89-01217 


DETERMINATION  OF  MICROBIAL  KINETIC 
COEFFICIENTS  THROUGH  MEASUREMENT 
OF  INITIAL  RATES  BY  RADIOCHEMICAL 
TECHNIQUES, 

Houston  Univ.,  TX.   Environmental   Engineering 

Program. 

G.  E.  Speitel,  and  F.  A.  DiGiano. 

Water  Research  WATRAG,  Vol.  22,  No.  7,  p  829- 

835,  July   1988.  5  fig,  3  tab,   10  ref.  NSF  Grant 

CEE-8213418. 

Descriptors:  'Wastewater  treatment,  'Microbiolo- 
gical studies,  'Kinetics,  'Radiochemical  analysis, 
Chemostats,  Monod  kinetics,  Microbial  yield  coef- 
ficient, Initial-rate  measurement,  Data  acquisition, 
Endogenous  decay  coefficient.  Phenols,  Batch  mi- 
crobial kinetic  measurement,  Regression  analysis. 

Microbial  kinetic  coefficients  are  usually  deter- 
mined from  a  series  of  chemostats  operated  at 
different  dilution  rates;  such  experiments  are  time- 
consuming  and  labor-intensive.  New  techniques 
were  developed  for  the  measurement  of  Monod 
kinetic  coefficients,  the  yield  coefficient,  and  the 
endogenous  decay  coefficient.  Kinetic  coefficients 
and  the  microbial  yield  coefficient  were  deter- 
mined  through   measurements   of  initial    rates   in 
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short-duration  batch  experiments  using  a  radioiso- 
topically-labeled  phenol  substrate.  These  experi- 
mental data  were  described  well  by  the  Monod 
model.  The  endogenous  decay  coefficient  was  esti- 
mated by  linear-regression  analysis  and  was  within 
the  typical  range  found  by  others  working  with  a 
variety  of  substrates.  The  microbial  kinetic  tech- 
niques developed  in  this  research  may  increase  the 
attractiveness  of  batch  experiments  because  the 
approach  is  faster  and  easier  than  chemostat  stud- 
ies. However,  a  detailed  comparison  between  ra- 
diochemical batch  and  chemostat  methods  is 
needed  to  fully  assess  the  utility  of  the  new  tech- 
niques. (Author's  abstract) 
W89-01218 


EFFECTS  OF  CYANIDE  AND  POLYPHOS- 
PHATES ON  ADSORPTION  OF  METALS 
FROM  SIMULATED  AND  REAL  MIXED- 
METAL  PLATING  WASTES, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

K.  R.  Nordqvist,  M.  M.  Benjamin,  and  J.  F. 
Ferguson. 

Water  Research  WATRAG,  Vol.  22,  No.  7,  p  837- 
846,  July  1988.  1 1  fig,  1  tab,  23  ref.  EPA  Office  of 
Research  and  Development  Grant  EPA  810902- 
01-0. 

Descriptors:  *Wastewater  treatment,  "Metal-finish- 
ing wastes,  "Heavy  metals,  "Adsorption,  "Cya- 
nide, "Polyphosphates,  Chromates,  Lead,  Copper. 
Chromium,  Nickel,  Cadmium,  Zinc,  Ferrihydrite, 
Metal  complexes,  Inhibition,  Hydrogen  ion  con- 
centration. 

This  study  evaluated  the  effects  of  chromate,  cya- 
nide, pyrophosphate,  and  tripolyphosphate  on  the 
adsorption  of  Cd,  Cu,  Cr,  Zn,  Ni,  and  Pb  onto  iron 
oxyhydroxide.  All  metals  were  present  simulta- 
neously, along  with  one  of  the  anions.  In  the 
absence  of  complexing  agents,  adsorption  of  the 
strongest-sorbing  metals  (Pb,  Cu,  Cr)  slightly  in- 
hibited that  of  the  remaining  metals  when  all  were 
present  at  concentrations  of  0.0001  M,  and  0.001  M 
total  iron  was  available  as  the  adsorbent.  The 
presence  of  up  to  0.001  M  Cr04  had  no  significant 
effect  on  removal  of  the  cationic  metals  from  solu- 
tion. Cyanide  strongly  inhibited  sorption  of  Ni  and 
Cu,  but  did  not  affect  the  other  metals.  These 
effects  can  be  explained  based  on  changes  in  metal 
speciation  when  the  CN  was  added.  At  low  con- 
centrations, the  polyphosphates  enhanced  sorption 
of  all  the  metals,  but  at  high  concentration  they  led 
to  a  qualitative  change  in  the  metal-sorption  behav- 
ior. Whereas  in  the  absence  of  the  phosphate  li- 
gands,  metal  sorption  is  strongly  pH-dependent,  at 
high  polyphosphate  concentration,  this  depend- 
ence almost  disappears.  Simultaneously,  some  of 
the  Fe  adsorbent  dissolves  as  Fe/P  complexes.  The 
effects  of  metal,  chromate  and  CN  concentration 
do  not  appear  to  be  major  impediments  to  the 
utilization  of  adsorption  as  a  treatment  process. 
The  effects  of  P-containing  ligands  are  more  com- 
plicated: they  may  either  increase  or  decrease 
metal  sorption  depending  on  the  particular  water 
under  study.  (Author's  abstract) 
W89-01219 


DETECTION  OF  ENVIRONMENTAL  VIRUSES 
IN  SLUDGE:  ENHANCEMENT  OF  ENTERO- 
VIRUS PLAQUE  ASSAY  TITERS  WITH  5- 
IODO-2'-DEOXYURIDINE  AND  COMPARI- 
SON TO  ADENOVIRUS  AND  COLIPHAGE 
TITERS, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01220 


TRANSPORT  MODELLING  OF  BIOLOGICAL 
TRACERS  FROM  SEPTIC  SYSTEMS, 

Wisconsin      Univ. -Madison.      Water      Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01226 


MECHANISM  OF  INACTIVATION  OF  TOBAC- 
CO MOSAIC  VIRUS  WITH  OZONE, 

Government   Industrial   Development   Lab.,   Sap- 


poro (Japan). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01229 


WATER  POLLUTION  CONTROL  IN  DALLAS- 
FORT  WORTH, 

Dallas  City  Water  Utilities  Dept.,  TX. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01233 


WASTE  ALLOCATION  SIMULATION 

MODELS, 

Center     for     Exposure     Assessment     Modeling, 

Athens,  GA. 

R.  B.  Ambrose,  J.  P.  Connolly,  E.  Southerland,  T. 

O.  Barnwell,  and  J.  L.  Schoor. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  9,  p  1646-1655,  September 

1988.  12  tab,  48  ref. 

Descriptors:  "Waste  treatment,  "Simulation  analy- 
sis, "Model  studies,  "Waste  allocation,  "Water 
quality  standards,  "Water  pollution  control,  "Re- 
views, Pollutant  load,  Regulations,  Population  ex- 
posure, Biological  oxygen  demand,  Poisons, 
Mixing,  Chemical  properties,  Computer  programs, 
Estimation. 

Waste-load  allocation  for  toxic  pollutants  is  a 
recent  requirement  of  EPA  regulation.  New  con- 
cepts in  water-quality  criteria  are  forcing  new  ap- 
proaches to  modeling  that  demand  more  detail  in 
the  analysis  process;  in  particular  the  inclusion  of 
both  frequency  as  well  as  duration  of  exposure  in 
the  new  criteria  require  modeling  strategies  that 
support  such  specifications.  Both  steady-state  and 
dynamic  models  have  been  described  by  various 
authors.  In  contrast  to  conventional  pollutants 
such  as  BOD,  modeling  approaches  for  toxic 
chemicals  involve  additional  levels  of  detail.  The 
near-field  mixing  zone  and  the  far-field  transport 
problems  must  be  addressed  to  cover  the  range  of 
potential  impacts,  both  acute  and  chronic.  Indeed, 
the  near-field  problem  tends  to  be  the  critical  one 
for  most  toxics.  Because  the  chemical  properties  of 
toxic  chemicals  can  usually  be  well  defined  in 
laboratory  studies,  toxics  often  are  modeled  from  a 
mechanistic  viewpoint.  Various  physical  and 
chemical  properties  and  their  estimation  techniques 
have  been  incorporated  in  a  number  of  computer 
programs  that  are  available  for  the  environmental 
modeler.  These  properties  allow  good  definition  of 
the  related  environmental  properties  that  affect 
their  transport  and  transformation.  Finally,  this 
approach  allows  more  confident  extrapolation  of 
modeling  estimates  to  a  wider  range  of  conditions. 
(Shidler-PTT) 
W89-01234 


REVIEW  OF  ROCK  FILTERS  FOR  THE  UP- 
GRADE OF  LAGOON  EFFLUENTS, 

Tennessee  Technological  Univ.,  Cookeville. 

E.  J.  Middlebrooks. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  9,  p  1657-1655,  September 

1988.  11  fig,  6  tab,  14  ref. 

Descriptors:  "Wastewater  treatment,  "Rock  filters, 
"Filter  media,  "Wastewater  lagoons.  "Effluents, 
Performance  evaluation,  Operating  costs,  Biologi- 
cal oxygen  demand.  Suspended  solids.  Design  cri- 
teria, Algae. 

A  summary  of  the  design  parameters  and  perform- 
ance data  for  rock-filter  systems  located  through- 
out the  United  States  is  presented.  Costs  of  remov- 
ing algae  from  lagoon  effluents  by  the  use  of  rock 
filters  are  also  given.  Experience  indicates  that 
rock  filters  perform  adequately  most  of  the  time 
with  BOD5  and  total-suspended-solids  effluent 
concentrations  exceeding  30  mg/L,  periodically, 
but  not  simultaneously;  high  concentrations  are  not 
related  to  the  hydraulic  loading  rate.  Performance 
inconsistencies  indicate  that  too  little  is  known 
about  the  mechanisms  involved  and  the  impact  of 
various  design  parameters.  Long-term,  well- 
planned  monitoring  programs  for  several  rock  fil- 
ters with  different  design  parameters  must  be  con- 
ducted before  performance  can  be  predicted.  (Au- 
thor's abstract) 


W89-01235 


ANAEROBIC  TREATMENT  OF  LEACH  ATE 
USING  FIXED  FILM  AND  SLUDGE  BED  SYS- 
TEMS, 

National    Research    Council    of  Canada,    Ottawa 
(Ontario).  Div.  of  Biological  Sciences. 
K.  J.  Kennedy,  M.  F.  Hamoda.  and  S.  G.  Guiot. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5.  Vol.  60.  No.  9,  p  1675-1683,  September 
1988.  8  fig,  5  tab,  20  ref. 

Descriptors:  "Wastewater  treatment.  "Water  pollu- 
tion control,  "Anaerobic  digestion,  "Leachates, 
"Fixed  film,  "Sludge  bed,  Landfills,  Chemical 
oxygen  demand,  Pollution  load.  Retention  time, 
Heavy  metals,  Filter  media,  Biomass,  Suspended 
solids. 

Pretreated  landfill  leachate  was  successfully  treat- 
ed in  anaerobic  upflow-blanket-filter  (UBF)  and 
downflow-stationary-film  (DSF)  reactors.  The 
DSF  reactor  achieved  94%  chemical-oxygen- 
demand  (COD)  removal  at  a  loading  rate  of  14.7 
kg  COD/square  m/day  and  corresponding  hy- 
draulic retention  time  (HRT)  of  1.5  days.  The  UBF 
reactor,  operated  similarly,  maintained  97%  COD 
removal.  An  inorganic  heavy-metal  precipitate 
formed  in  both  reactors;  the  precipitate  coated  the 
biofilm  support  in  the  DSF  reactor  while  in  the 
UBF  reactor  the  precipitate  was  concentrated  in 
the  reactor  sludge  bed  and  filter  media.  Biofilm 
and  sludge  granules  in  both  reactors  were  about 
80%  fixed  solids.  Raw  untreated  leachate,  saturat- 
ed with  accumulated  biomass,  was  treated  in  a 
UBF  at  loading  rates  up  to  44  kg  COD/square  m/ 
day  and  HRT  down  to  10  hours.  COD  removal 
was  in  excess  of  88%.  The  maximum  specific  re- 
moval rate  of  the  biomass  for  this  wastewater  and 
reactor  configuration  was  1.2  kg  COD/kg  volatile 
suspended  solids/day.  (Author's  abstract) 
W89-01238 


NUMERICAL  TRANSPORT  MODEL  FOR 
OXYGEN-  AND  NITRATE-BASED  RESPIRA- 
TION LINKED  TO  SUBSTRATE  AND  NUTRI- 
ENT AVAILABILITY  IN  POROUS  MEDIA, 

Auburn  Univ.,  AL.   Dept.  of  Civil   Engineering. 

M.  A.  Widdowson,  F.  J.  Molz,  and  L.  D. 

Benefield. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  9,  p  1553-1565,  September  1988.  13  fig,  2  tab, 

44  ref.  EPA  Contract  CR813647010. 

Descriptors:  "Biodegradation,  "Model  studies, 
"Numerical  analysis,  "Fate  of  pollutants,  "Ground- 
water pollution,  "Nitrates,  "Porous  media.  Simula- 
tion, Oxygen,  Organic  carbon,  Microbiological 
studies,  Respiration,  Substrates,  Limiting  nutrients, 
Heterotrophic  bacteria,  Ammonium,  Mathematical 
equations,  Denitrification. 

A  model  was  developed  to  simulate  organic- 
carbon  biodegradation  by  facultative  bacteria  in 
saturated  porous  media  using  oxygen-based  and/or 
nitrate-based  respiration.  Basic  assumptions  incor- 
porated into  the  model  concept  included  a  simulat- 
ed particle-bound  microbial  population  comprised 
of  heterotrophic,  facultative  bacteria  in  which  me- 
tabolism was  controlled  by  lack  of  either  an  organ- 
ic-carbon/electron-donor source  (substrate),  elec- 
tron acceptor  (oxygen  and/or  nitrate),  or  mineral 
nutrient  (ammonium),  or  all  three  simultaneously. 
A  system  of  nine  coupled  nonlinear  equations  was 
developed  that  describe  the  processes  of  transport, 
degradation,  and  microbial  growth  and  decay.  The 
solution  technique  was  highly  resistant  to  numeri- 
cal dispersion  and  oscillation  when  applied  to  the 
advection/dispersion  equation,  even  for  large 
Peclet  numbers  (100).  Microbial  utilization  of  ma- 
terials was  assumed  to  occur  by  intrapore-scale 
diffusion  of  materials  across  a  diffusion  boundary 
layer  separating  the  particle-bound  microcolonies 
of  bacteria  from  the  pore  fluid.  Denitrifying- 
enzyme  inhibition  was  modeled  as  a  function  of  the 
oxygen  concentration  associated  with  the  biomass. 
Simulations  of  oxygen-based,  nitrate-based,  and 
multiple-electron  acceptor  respiration  are  present- 
ed for  a  hypothetical  experiment  using  kinetic  pa- 
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rameter-value  estimates  available  from  the  litera- 
ture. (Author's  abstract) 
W89-01251 


DRAFTING  WATER  QUALITY  AGREEMENTS, 

Smith  and  Schnacke.  Cincinnati.  OH. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01253 


ACTIVATED  SLUDGE  SYSTEMS  WITH  BIO- 
MASS  PARTICLE  SUPPORT  STRUCTURES, 

Auburn  Univ.,  AL.   Dept.  of  Civil   Engineering. 

J.  P.  Nicol,  L.  D.  Benefield,  E.  D.  Wetzel,  and  J. 

A.  Heidman. 

Biotechnology  and  Bioengineering  BIBIAY,  Vol. 

31,  No.  7,  p  682-695,  May  1988.  6  fig,  3  tab,  3  ref, 

append. 

Descriptors:  *  Biological  wastewater  treatment, 
•Wastewater  treatment.  *Activated  sludge,  •Bio- 
mass,  'Mathematical  models,  Simulation  studies. 
Nitrification,  Activated  sludge  process. 

A  mathematical  model  was  developed  to  simulate 
the  operation  of  an  activated  sludge  system  with 
biomass  support  particles.  Based  on  the  results  of 
the  simulation  study,  it  would  appear  that  a  system 
with  biomass  particle  supports  offers  several  ad- 
vantages not  offered  by  conventional  systems. 
These  include  the  ability  to  resist  failure  from  large 
hydraulic  surges;  stable  nitrification  under  transient 
inhibitory  conditions  resulting  from  temperature 
changes,  hydraulic  surges,  and/or  toxic  chemicals; 
and  the  ability  to  establish  stable  operating  condi- 
tions with  respect  to  both  carbon  oxidation  and 
nitrification  at  short  hydraulic  retention  times  and 
low  sludge  ages.  (Author's  abstract) 
W89-01256 


5E.  Ultimate  Disposal  Of  Wastes 


IMMOBILIZATION  OF  LEACHABLE  TOXIC 
SOIL  POLLUTANTS  BY  USING  OXIDATIVE 
ENZYMES, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Bio- 
chemistry and  Microbiology. 
For   primary   bibliographic   entry   see   Field    5G 
W89-00341 


SOIL  SOLUTION  IN  A  SOIL  TREATED  WITH 
DIGESTED  SEWAGE  SLUDGE, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-0O413 


LAND  APPLICATION  OF  DOMESTIC 
WASTEWATER,  WOOD  PRODUCTION,  AND 
SLUDGE  COMPOSTING:  AN  ECONOMIC 
AND  ENERGY  PRODUCTION  ANALYSIS, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

G.  B.  Keefer,  M.  W.  Gilliland,  and  R.  E.  Hoffman. 
Resources,  Conservation  and  Recycling,  Vol  1,  p 
39-48,  March  1988.  5  fig,  3  tab,  16  ref 

Descriptors:  *Land  disposal,  *Domestic  wastes, 
'Sludge,  *Economic  aspects,  'Composting, 
•Wastewater  treatment,  Wastewater  disposal, 
Energy,  Costs,  Trickling  filters,  Wood  wastes. 

A  wastewater  treatment  system  was  analyzed  for 
system  costs,  energy  requirements,  and  energy  pro- 
duction. The  system  integrates  the  land  application 
of  wastewater  on  poplar  trees  with  composting  of 
the  primary  sludge  using  woodchips  from  the  pop- 
lars. System  outputs,  from  which  revenue  can  be 
generated,  include  firewood  and  compost.  Costs 
and  energy  use  were  compared  with  those  associ- 
ated with  a  traditional  system  using  trickling  filters 
and  land  disposal  of  sludge.  Additionally,  the  sensi- 
tivity of  costs  to  the  discount  rate,  to  revenues 
from  the  compost  and  firewood,  and  to  land  prices 
was  evaluated.  Results  indicated  that  the  innova- 
tive system  could  be  economically  competitive 
with  the  conventional  system  if  some  revenues 
were  obtained  from  the  firewood  and  compost. 
And,  energy  use  by  the  innovative  system  was 


35%  less  than  for  the  conventional  system.  Com- 
parative costs  were  most  sensitive  to  land  prices 
and  compost  revenues,  less  sensitive  to  firewood 
revenues,  and  showed  almost  no  sensitivity  to  the 
discount  rate.  (Author's  abstract) 
W89-O0465 


FLOCCULENT  SETTLING  ABOVE  ZONE  SET- 
TLING INTERFACE, 

Waterways  Experiment   Station,   Vicksburg,   MS. 
M.  R.  Palermo,  and  E.  L.  Thackston. 
Journal    of  Environmental    Engineering   (ASCE) 
JOEDDU,   Vol.    114,   No.   4,   p  770-783,   August 
1988.  8  fig,  4  tab,  10  ref. 

Descriptors:  *Waste  disposal,  *Spoil  disposal, 
•Flocculation,  'Sedimentation,  *Sediment-water 
interfaces,  Settling  basins,  Dredging,  Marine  sedi- 
ments, Slurries,  Water  pollution  sources. 

Column  settling  test  procedures  were  used  in  de- 
signing confined  dredged  material  disposal  areas 
for  effective  sedimentation  and  initial  storage  of 
solids.  The  results  of  a  study  in  which  the  test 
procedures  were  refined  to  allow  a  prediction  of 
the  effluent  suspended  solids  concentration  for 
conditions  normally  found  in  the  disposal  of  salt- 
water sediments  are  presented.  For  this  case,  the 
dredged  material  normally  settles  as  a  slurry  by 
zone  settling,  forming  a  clarified  supernatant  in  the 
disposal  area.  The  study  determined  the  settling 
behavior  of  the  fine  particles  initially  remaining  in 
the  supernatant  and  developed  procedures  for  pre- 
dicting the  effluent  concentration  as  a  function  of 
retention  time  and  other  pertinent  operating  condi- 
tions. The  ability  to  make  such  predictions  is  essen- 
tial to  the  estimation  of  total  release  of  contami- 
nants in  the  effluent  from  confined  disposal  sites. 
(Author's  abstract) 
W89-00484 


FUNDING         RESERVE        CAPACITY        IN 
WASTEWATER  SYSTEMS, 

Metropolitan  Waste  Control  Commission,  St.  Paul, 

MN. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-00506 


DEVELOPER       FINANCING       OF      PUBLIC 
WASTEWATER  SERVICE  INFRASTRUCTURE, 

For   primary   bibliographic   entry   see   Field    5D. 
W89-00507 


LOAD    ALLOCATION    FOR    TOXICS    USING 
MONTE  CARLO  TECHNIQUES, 

For   primary   bibliographic   entry   see   Field    5G. 
W89-00514 


PROPERTIES  OF  WATER  TREATMENT  LIME 
SLUDGES  AND  THEIR  EFFECTIVENESS  AS 
AGRICULTURAL  LIMESTONE  SUBSTITUTES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-00516 


EMISSIONS  OF  CHLORINATED  ORGANICS 
FROM  A  MUNICIPAL  SEWAGE  SLUDGE 
BURNING  INCINERATOR, 

Ontario   Ministry   of  the   Environment,   Rexdale. 

Lab.  Services  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00607 


PROCEDURE  FOR  FiVALUATING  MUNICI- 
PAL SOLID  WASTE  LEACHATE  COMPO- 
NENTS CAPABLE  OF  CAUSING  VOLUME 
SHRINKAGE  IN  COMPACTED  CLAY  SOILS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

J.  P.  A.  Hettiaratchi,  S.  E.  Hrudey,  D.  W.  Smith, 
and  D.  C.  C.  Sego. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  9,  No.  1,  p  23-34,  January  1988.  5  fig,  3  tab,  13 
ref. 

Descriptors:  *Leachates,  'Municipal  wastes,  'Soil 
properties,  'Landfills,  'Water  quality  management, 


'Linings,  'Clays,  Wastes,  Solid  wastes,  Soil  types, 
Sedimentation,  Cations,  Ions,  Bentonite,  Free  swell 
difference,  Regression  analysis.  Statistical  analysis, 
Calcium. 

A  test  procedure  is  presented  for  evaluating  the 
effect  of  leachates  from  municipal  solid  waste  upon 
the  physicochemical  interparticle  forces  and 
volume  change  behavior  in  soils.  This  procedure 
can  be  used  to  determine  the  effect  of  system 
variables  on  the  volume  shrinkage  behavior  of  clay 
soil  liver  materials  in  municipal  sanitary  landfills. 
A  parameter,  free  swell  difference  (FSD),  devel- 
oped from  the  sedimentation  test  results,  is  found 
useful  in  identifying  soils  susceptible  to  excessive 
shrinkage  in  the  field.  Development  of  a  functional 
relationship  between  FSD  and  several  system  vari- 
ables identifies  CA(  +  2)  as  the  major  municipal 
solid  waste  leachate  component  responsible  for 
volume  shrinkage  in  soils  with  high  expandable 
clay  mineral  contents.  (Author's  abstract) 
W89-00621 


EFFECT  OF  PH  AND  CONTACT  TIME  ON 
THE  CONCENTRATION  OF  AS(III)  AND  AS(V) 
IN  COAL  ASH  SYSTEMS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
J.  J.  Alberts,  M.  F.  Weber,  and  D.  W.  Evans. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  1,  p  63-70,  January  1988.  1  fig,  2  tab,  25 
ref.  US  DOE  Contract  No.  EY-76-C-09-0819. 

Descriptors:  'Path  of  pollutants,  'Leaching, 
'Acidity,  'Arsenic,  'Waste  disposal,  'Coal  ash, 
Hydrogen  ion  concentration.  Adsorption,  Savan- 
nah River  Plant,  South  Carolina. 

The  concentrations  of  As(III)  and  As(V)  were 
determined  as  a  function  of  pH  and  contact  time 
for  water/coal  ash  systems  from  the  Savannah 
River  Plant  (South  Carolina).  Laboratory  studies 
showed  that  adsorption  was  the  major  controller 
of  concentration  at  all  pH  values  studied.  Field 
studies  in  a  coal  ash  disposal  basin/stream  system 
showed  elevated  As  concentrations  in  the  basin 
waters,  but  no  increase  of  As(III)  or  As(V)  in  a 
stream  receiving  ash  basin  outflow.  As(III)  was 
preferentially  removed  from  solution  relative  to 
As(V)  in  laboratory  studies  of  acidic  systems  and 
in  field  studies  at  near  neutral  pH  values.  (Author's 
abstract) 
W89-00624 


COMPARISON  OF  CO-DIGESTION  PER- 
FORMANCE OF  TWO  DIFFERENTLY  COL- 
LECTED ORGANIC  FRACTIONS  OF  MUNICI- 
PAL SOLID  WASTE  WITH  SEWAGE 
SLUDGES, 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-00643 


MOBILE  FLUME  FOR  CIRCULAR  CHANNEL, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00757 


EFFLUENT  DISPOSAL  AND  THE  PHYSICAL 
ENVIRONMENT, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

J.  C.  Curran. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  97-115,  1986.  9  fig,  3  tab,  11 

ref. 

Descriptors:  'Scotland,  'Path  of  pollutants, 
•Clyde  Estuary,  *Firth  of  Clyde,  *Model  studies, 
•Waste  disposal,  Water  pollution  control,  Estu- 
aries, Tides,  Solute  transport,  Scotland,  Sealocks, 
Radar,  Coastal  waters,  Hydrodynamics. 

Some  of  the  hydrodynamic  features  of  the  Clyde 
Estuary  and  examples  are  used  to  emphasize  their 
relevance  to  an  understanding  of  the  effect  of 
pollution  on  water  quality.  The  Clyde  Estuary  and 
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the  Firth  of  Clyde  are  described  in  relation  to 
attempts  to  model  effluent  movements  using  com- 
puters. Topics  discussed  are  tidal  flows,  response 
times,  estuary  classification,  suspended  solids, 
physical  factors  affecting  water  quality,  discharge 
to  the  estuary,  hydrodyanamics  in  sea  lochs,  dilu- 
tion and  dye  studies  in  the  Firth  of  Clyde,  radar 
trading  of  drogues  and  microbiological  pollution. 
(Author's  abstract) 
W89-00804 


USE  OF  THE  CLYDE  ESTUARY  AND  FIRTH 
FOR  THE  DISPOSAL  OF  EFFLUENTS, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

A.  J.  N.  Haig. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  393-405,  1986.  1  fig,  4  tab, 

34  ref. 

Descriptors:  *Scotland,  *Effluents,  'Clyde  Estu- 
ary, *Firth  of  Clyde,  *Waste  disposal, 
•Wastewater  disposal,  *Water  pollution  sources. 
Water  law,  Legal  aspects,  Estuaries,  Water  pollu- 
tion control. 

The  effluents  from  about  half  of  Scotland's  popula- 
tion and  industry  drain  to  the  Clyde  Estuary  and 
Firth,  where  they  cause  a  number  of  problems  of 
contamination  and  pollution.  Historical  aspects  of 
urban  growth,  effluent  production  and  disposal, 
pollution  and  pollution  control  are  outlined.  The 
sources,  nature,  quantities  and  main  effects  of  ef- 
fluents discharged  are  described,  as  is  recent  na- 
tional and  international  legislation  intended  to  pre- 
vent or  control  pollution.  Reference  is  also  made 
to  the  determination  of  license  conditions  for  efflu- 
ent discharges  by  means  of  the  Environmental 
Quality  Objective/Environmental  Quality  Stand- 
ard approach.  (Author's  abstract) 
W89-00824 


LABORATORY  STUDY  OF  THE  ACCUMULA- 
TION AND  TOXICITY  OF  CONTAMINANTS 
AT  THE  SEA  SURFACE  FROM  SEDIMENTS 
PROPOSED  FOR  DREDGING, 

Battelle   Pacific   Northwest   Labs.,   Sequim,   WA. 

Marine  Research  Lab. 

J.  Q.  Word,  J.  T.  Hardy,  E.  A.  Crecelius,  and  S.  L. 

Kiesser. 

Marine  Environmental  Research,  Vol.  23,  No.  4,  p 

325-338,   1987.  6  tab,  31  ref.  Contract  DE-AC06- 

76RLO  1830. 

Descriptors:  *Air-water  interfaces,  *Spoil  banks, 
♦Sediments,  *Water  pollution  effects,  "Toxicity, 
"Bioassay,  Aquatic  habitats,  Reproduction,  Coastal 
waters,  Bioindicators,  Bays,  Estuaries,  Dredging, 
Model  studies,  Metals,  Everett  Harbor,  Sequim 
Bay,  Urban  areas,  Sulfides,  Fish,  Sea  surface,  Sub- 
lethal effects,  Embryonic  growth  stage. 

Microcosm  laboratory  experiments  assessed  the 
impact  of  floatable  materials  and  associated  con- 
taminants transported  to  the  surface  millilayer 
(SMIL)  after  sediments  composed  of  potential 
dredged  materials  were  disturbed.  Urban  bay  sedi- 
ments collected  from  the  Everett  Harbor,  WA, 
and  clean  sediments  from  Sequim  Bay,  WA,  were 
mechanically  disturbed  and  the  resulting  floatable 
fractions  transported  to  the  SMIL  during  a  48-h 
period  were  removed  for  analysis.  Sediment,  water 
and  SMIL  concentrations  of  organic  carbon,  sus- 
pended solids,  a  suite  of  hydrocarbons,  metals, 
sulfides  and  extractable  materials  were  quantified 
and  compared  to  EPA's  water  quality  criteria. 
Bioassay  experiments  examined  the  effects  pro- 
duced by  exposing  sea  urchin  embryos  to  these 
impacted  SMIL  samples.  Contaminants  transport- 
ed to  the  surface  layer  within  48  h  were  0%  to 
0.2%  of  the  total  mass  of  contaminants  in  the  test 
sediments.  These  experimental  results  were  com- 
pared with  those  predicted  by  a  computer  model 
with  reasonably  close  agreement.  Contaminant 
concentrations  in  one  SMIL  impacted  by  Everett 
Harbor  sediments  exceeded  EPA  water  quality 
criteria  limits  established  for  Cu,  Zn,  Pb,  Hg  and 
PAH.  The  other  Everett  Harbor  sediment  sample 
exceeded  the  water  quality  standards  for  Cu  and 
Pb.  Both  of  these  samples  were  toxic  to  the  devel- 
opmental phases  of  sea  urchins  as  shown  by  the 


bioassay.  According  to  the  numerical  model,  these 
SMIL  contaminant  concentrations  would  require 
high  dilution  ratios  before  background  concentra- 
tions could  be  achieved.  The  experimental  results 
suggest  that  dredged  material  disposal  may  influ- 
ence the  chemistry  and  biology  of  the  ocean's 
surface  layer.  (Author's  abstract) 
W89-00858 


HORIZONTAL  ROUND  BUOYANT  JET  IN 
SHALLOW  WATER, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Sobey,  A.  J.  Johnston,  and  R.  D.  Keane. 
Journal      of     Hydraulic      Engineering      (ASCE) 
JHEND8,  Vol.  114,  No.  8,  p  910-929,  August  1988. 
9  fig,  2  tab,  18  ref,  append. 

Descriptors:  *Jets,  "Outfall,  "Hydraulic  engineer- 
ing, "Flow  pattern,  "Hydraulic  models,  Shallow 
water,  Buoyancy,  Mathematical  models,  Disper- 
sion. 

A  common  outfall  configuration  involves  a  buoy- 
ant discharge  through  a  horizontal  circular  pipe 
into  a  shallow  body  of  water.  A  detailed  experi- 
mental study  of  the  near-field  flow  and  mixing 
characteristics  was  conducted.  The  proximity  of 
the  bed  and  the  free  surface  has  a  significant  influ- 
ence on  the  flow  pattern.  Experimental  results  are 
adequately  represented  by  length  and  buoyancy 
scales  defined  by  source  momentum  and  source 
buoyancy  flux.  Jet  path,  centerline  dilution  and 
horizontal  and  vertical  half  widths  are  compared 
with  an  integral  model  in  an  unconfined  environ- 
ment. (Author's  abstract) 
W89-00902 


EFFECTS  OF  THREE  ORGANICS  ON  SELECT- 
ED PHYSICAL  PROPERTIES  OF  TYPE  I 
PORTLAND  CEMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

A.  Sheffield,  S.  Makena,  M.  Tittlebaum,  H  Eaton, 

and  F.  Cartledge. 

Hazardous     Waste     and     Hazardous     Materials 

HWHME2,   Vol.   4,   No.   3,   p   273-286,   Summer 

1987.  7  fig,  3  tab,  23  ref. 

Descriptors:  "Compressive  strength,  "Organic 
compounds,  "Concretes,  "Portland  cements, 
"Waste  disposal,  "Waste  stabilization,  "Cements, 
Physicochemical  properties.  Physical  properties, 
Chemical  properties,  Polychlorinated  biphenyls, 
Waste  treatment. 

Stabilization  is  a  process  of  treating  hazardous 
wastes  to  limit  their  toxicity.  Cementing  materials, 
such  as  Portland  cement  or  fly  ash,  are  the  princi- 
pal constituents  of  most  commercial  stabilization/ 
solidification  techniques.  The  effect  of  three  organ- 
ic compounds,  ethylene  glycol  (EG),  p-chloro- 
phenol  (PCP),  and  p-bromophenol  (PBP),  on  se- 
lected physical  properties  of  Type  I  Portland 
cement  at  0.4  water/cement  ration  were  studied. 
Also,  possible  effects  on  the  cement  chemistry 
were  suggested.  Curing  times  of  12  hours,  1  day,  7 
days  and  28  days  were  used.  Tests  for  the  compres- 
sive strength  and  setting  times  (initial  and  final) 
were  performed.  Leachability  was  determined  by 
the  USEPA  extraction  procedure.  Organic  com- 
pounds were  added  in  organic  to  cement  weight 
ratios  of  1:5,  1:10  and  1:25.  A  control  group  con- 
taining no  organics  was  also  prepared.  In  moderate 
(1:10)  and  high  (1:5)  concentrations,  EG  was  found 
to  inhibit  the  setting  of  Portland  cement,  and  sig- 
nificantly decrease  the  compressive  strength.  EG 
samples  were  found  to  be  easily  leachable,  with  > 
80%  recovery  after  28  days  by  extraction  with 
water.  PCP  was  found  to  retard  the  setting  times 
and  decrease  the  compressive  strength  (though  not 
as  much  as  EG).  Percent  recovery  of  PCP  extract- 
ed with  water  was  generally  high,  but  lower  than 
EG.  PBP  had  the  least  effect  on  setting  times,  did 
not  decrease  the  compressive  strength  significantly 
(approx.  85%  of  control  strength  values),  and  re- 
covery by  extraction  was  lowest.  (Author's  ab- 
stract) 
W89-00994 


ESTIMATION  OF  THE  RISK  ASSOCIATED 
WITH  THE  ORGANIC  CONSTITUENTS  OF 
HAZARDOUS  AND  MUNICIPAL  WASTE 
LANDFILL  LEACHATES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00995 


DESIGN  CRITERIA  FOR  IN-SITU  AND  ON- 
SITE  RENOVATION  OF  AN  INDUSTRIAL 
SLUDGE  LAGOON, 

Rutgers  -  The  State  Univ..  New  Brunswick,  NJ. 
Dept.  of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00996 


INTERACTION  OF  EARTHEN  LINER  MATE- 
RIALS WITH  INDUSTRIAL  WASTE  LEACH- 
ATE, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
D.  E.  Daniel,  H.  M.  Liljestrand,  G.  P.  Broderick, 
and  J.  J.  Bowders. 

Hazardous  Waste  and  Hazardous  Materials 
HWHME2,  Vol.  5,  No.  2,  p  93-108,  Spring  1988.  7 
fig,  7  tab,  17  ref. 

Descriptors:  "Leachates,  "Industrial  wastes, 
"Landfills,  "Hydraulic  conductivity,  "Groundwat- 
er pollution,  "Linings,  Clay,  Reservoirs,  Solid 
wastes,  Soil  water,  Soil  contamination.  Organic 
compounds,  Chlorinated  hydrocarbons,  Degrada- 
tion. 

The  effect  of  industrial  waste  leachate  on  the  hy- 
draulic conductivity  of  compacted  clay  soils  of  the 
type  used  in  clay  liners  for  waste  landfills  and 
impoundments  were  studied.  The  liquids  used  in- 
cluded leachate  from  an  industrial  solid-waste 
landfill,  liquids  from  two  industrial  waste  impound- 
ments, two  simulated  leachates  formulated  in  the 
laboratory  from  reagent-grade  organic  chemicals, 
and  a  laboratory-formulated  mixture  of  one  of  the 
impoundment  liquids  and  chlorinated  hydrocar- 
bons. Column  tests  and  other  techniques  were  used 
to  investigate  waste/soil  interactions.  None  of  the 
liquids  increased  the  hydraulic  conductivity  of  any 
of  the  soils.  Although  concentrated  organic  liquids 
can  degrade  the  integrity  of  clay  liners,  the  dilute 
organic  liquids  investigated  in  this  research  did  not 
attack  or  degrade  clay  liner  materials.  (Author's 
abstract) 
W89-00997 


LEACHING  OF  INORGANIC  HAZARDOUS 
CONSTITUENTS  FROM  STABILIZED/SO- 
LIDIFIED HAZARDOUS  WASTES, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
P.  L.  Bishop. 

Hazardous  Waste  and  Hazardous  Materials 
HWHME2.  Vol.  5,  No.  2,  p  129-143,  Spring  1988 
8  fig,  32  ref. 

Descriptors:  "Waste  disposal,  "Waste  stabilization, 
"Hazardous  materials,  "Sludge  solids,  "Leaching, 
Chemical  treatment.  Chemical  properties.  Industri- 
al wastes,  Toxicity,  Liquid  wastes,  Landfills,  Path 
of  pollutants,  Water  pollution  sources,  Pozzolans, 
Metal  complexes. 

Stabilization/solidification  of  hazardous  liquids  and 
sludges  by  a  variety  of  techniques  has  been  investi- 
gated as  a  method  of  treatment  that  will  bind 
hazardous  materials  in  a  form  that  minimizes  ad- 
verse effects  on  the  environment  after  landfilling. 
Many  of  these  processes  use  cement,  silicates, 
flyash  and/or  other  pozzolanic  materials  to  con- 
vert the  waste  to  a  solid,  monolithic  form  with 
greatly  reduced  leaching  potential.  Currently 
available  leaching  tests,  such  as  the  U.S.  EPA 
Extraction  Procedure  or  Toxicity  Characteristic 
Leaching  Procedure,  do  not  adequately  address 
the  potential  for  leaching  or  the  rate  of  leaching 
for  waste  forms  of  this  type.  The  metal-binding 
mechanisms  involved  in  the  stabilization/solidifica- 
tion process  are  discussed.  Long  term  potentials 
for  selected  metals  are  also  estimated.  (Author's 
abstract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


W  89-00999 


TRANSMISSION  ELECTRON  MICROSCOPIC 
STUDY  OF  SOLIDIFIED/STABILIZED  OR- 
GANICS, 

Louisiana  State  Univ..   Baton   Rouge.   Hazardous 

Waste  Research  Center. 

A.  C.  Chou,  H.  C.  Eaton.  F.  W.  Cartledge.  and  M. 

E.  Tittlebaum. 

Hazardous     Waste     and      Hazardous     Materials 

HWHME2,  Vol.  5,  No.  2,  p  145-153,  Spring  1988. 

7  fig,  1  tab,  6  ref. 

Descriptors:  'Hazardous  materials,  *Solid  wastes, 
•Waste  stabilization.  'Portland  cements,  'Chemi- 
cal reactions,  'Electron  microscopy,  Industrial 
wastes.  Molecular  structure.  Organic  compounds, 
Clay  minerals,  Leaching,  Crystals. 

An  understanding  of  the  structure  of  solidified/ 
stabilized  hazardous  wastes  is  important  if  better 
stabilized  systems  are  to  be  designed.  Microscopic 
studies  can  give  information  about  the  mechanisms 
of  waste/solidification  matrix  interactions.  The 
interactions  between  organics  and  Type  I  Portland 
cement  were  studied  using  transmission  electron 
microscopy.  Specimens  were  prepared  from  solidi- 
fied mixtures  of  cement,  water,  and  either  ethylene 
glycol  or  p-bromophenol.  Using  extraction  replica 
methods,  weakly  embedded,  microscopically  sized 
particles  were  removed  from  the  calcium  silicate 
hydrate  (C-S-H)  phase  of  solidified  samples  and 
characterized  by  electron  diffraction.  There  was 
evidence  of  interaction  between  the  organics  and 
C-S-H.  The  amount  of  tobermoritic  material  de- 
creased with  the  addition  of  either  organic;  the 
amount  of  amorphous  material  increased.  Organics 
were  observed  to  interact  weakly  with  the  highly 
crystalline  Ca(OH)2  and  Mg(OH)2  crystals  form- 
ing a  surface  phase  or  coating;  the  coating  pro- 
duced diffuse  diffraction  spots.  In  several  cases 
crystalline  compounds  were  observed  with  d-spac- 
ings  not  corresponding  to  those  normally  found  in 
hydrated  Portland  cement.  (Author's  abstract) 
W89-01000 


EFFECTS  OF  DISCHARGE  FLUCTUATION 
AND  THE  ADDITION  OF  FINE  SEDIMENT 
ON  STREAM  FISH  AND  MACROINVERTE- 
BRATES  BELOW  A  WATER-FILTRATION  FA- 
CILITY, 

California  Univ..  Berkeley.  Dept.  of  Forestry  and 
Resources  Management. 
For  primary  bibliographic  entry  see  Field  5C. 
W  89-0 1061 


DISPOSAL  OF  RADIUM  REMOVED  FROM 
DRINKING  WATER, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
N  A   Hahn. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  7,  p  71-78,  July  1988.  9 
tab,  12  ref. 

Descriptors:  'Waste  disposal,  'Water  treatment, 
•Wastewater  treatment,  'Radium,  *  Radioisotopes, 
•Sludge  disposal,  Ion  exchange,  Reverse  osmosis. 
Membrane  process,  Filtration,  Sand  filters,  Lime- 
soda  softening,  Landfills,  Land  disposal, 
Wastewater  disposal,  Injection  wells,  Wisconsin, 
Illinois,  Mathematical  equations 

Several  options  are  available  for  disposal  of  wastes 
from  treatment  of  water  containing  naturally  oc- 
curring radium.  The  states,  not  the  U.S.  Nuclear 
Regulatory  Commission,  regulate  this  low-level 
waste.  Three  types  of  treatment  plant  waste  are 
created:  wastewater  (backwash  water  brine 
wastewater,  and  wastewater  treatment  plant  efflu- 
ent), sludges  (from  water  treatment  and 
wastewater  treatment),  and  solid  waste  (from 
water  treatment).  Six  categories  of  disposal  are  as 
follows:  storm  sewers  or  surface  water,  sanitary 
sewers,  landfills,  land  application,  deep-well  injec- 
tion, and  nonsewered  wastewater  disposal  Wis- 
consin and  Illinois  have  developed  guidelines  for 
disposal  of  radium-containing  wastes.  Formulas  are 
provided  to  control  the  concentrations  and 
amounts  of  radioactive  wastes  released.  (Cassar- 
PTT) 


W 89-0 1106 


OPERATING  A  SMALL  FULL-SCALE  ION  EX- 
CHANGE SYSTEM  FOR  URANIUM  REMOV- 
AL, 

Arber  (Richard  P.)  Associates,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-01107 


ROLE  OF  ECONOMIC  BENEFITS  ANALYSIS 
IN  FUNDING  MARINE  COMBINED  SEWER 
OVERFLOW  PROJECTS  -  CASE  STUDY  OF 
BOSTON  HARBOR, 

Environmental    Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6C. 

W89-01132 


ASSESSING  EFFECTS  OF  SOIL  POLLUTION 
CONTROL  RESIDUALS  ON  SOIL  CHEMIS- 
TRY PROPERTIES, 

International  Process  Systems,  Inc.,  Lebanon,  CT. 
L.  M.  Naylor. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  8,  p  1457-1462,  August 
1988.  5  fig,  1  tab,  17  ref. 

Descriptors:  *Land  disposal,  'Sludge  disposal, 
'Fertilization,  'Phosphorus,  'Aluminum,  'Soil 
chemistry,  'Soil  contamination,  Residuals,  Lime, 
Agriculture,  Alum. 

A  laboratory  soil  incubation  procedure  was  devel- 
oped to  assess  the  fertilization  or  limiting  value  of 
an  unknown  pollution  control  residual.  The  basis 
of  the  test  is  that  soil  chemical  property  changes 
caused  by  wastes  relative  to  those  caused  by  agri- 
cultural materials  are  similar  in  the  field  and  labo- 
ratory. Test  value  is  illustrated  by  results  from 
experiments  with  lime-stabilized  and  high  alumi- 
num-phosphorus sludges.  Lime  sludge  had  a  liming 
value  equivalent  to  25%  of  agricultural  limestone. 
The  phosphorus  sludge  contained  13%  aluminum 
and  11%  phosphorus.  Exchangeable  aluminum  was 
increased  in  the  soil  and  exchangeable  phosphorus 
was  increased  by  sludge  addition.  (Author's  ab- 
stract) 
W89-01140 


SEWAGE  SLUDGE-SOIL  INTERACTIONS  AS 
MEASURED  BY  PLANT  AND  SOIL  CHEMI- 
CAL COMPOSITION, 

Hawaii    Univ.    at    Manoa,    Honolulu.    Dept.    of 

Agronomy  and  Soil  Science. 

N.  V.  Hue,  J.  A.  Silva,  and  R.  Arifin. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  3,  p  384-390,  July-September  1988.  5  fig,  6 

tab,  29  ref. 

Descriptors:  'Sludge  utilization,  'Sludge  disposal, 
'Soil-water-plant  relationships,  'Soil  chemistry, 
Soil  types,  Fertilization,  Lettuce,  Copper,  Iron, 
Cadmium,  Nickel,  Manganese,  Phosphorus. 

The  utilization  of  sewage  sludge  on  agricultural 
lands  requires  prior  knowledge  of  the  interactions 
among  sludge,  soil,  and  plant.  A  greenhouse  exper- 
iment was  conducted  on  three  mineralogically  dif- 
ferent soils:  a  limed,  volcanic  ash-derived  Andept 
(Akaka  series,  thixotropic,  isomesic  Typic  Hydran- 
depts),  an  alkaline  Vertisol  (Lualualei  series,  very- 
fine,  montmorillonitic,  isohyperthermic  Typic 
Chromusterts)  and  a  limed,  manganiferous  Oxisol 
(Wahiawa  series,  clayey,  kaolinitic,  isohyperther- 
mic Tropeptic  Eutrustox).  Each  soil  received  four 
rates  (0,  45,  90,  and  180  Mg/ha)  of  a  Honolulu 
sewage  sludge,  and  an  N-P-K  fertilizer  treatment. 
Lettuce  (Lactuca  sativa)  was  grown  as  a  test  crop. 
Concentrations  of  plant  Cu  and  Fe  were  not  sig- 
nificantly affected  by  sludge  rate;  plant  Cd  and  Zn 
concentrations  increased  as  sludge  rate  increased 
regardless  of  soil  type.  Plant  Ni  remained  essential- 
ly constant  as  sludge  rate  increased  in  two  of  the 
soils;  in  the  Oxisol,  plant  Ni  increased  with  increas- 
ing sludge  rate.  Manganese  in  the  soil  solution 
drastically  increased  with  sludge  rate,  and  became 
phytotoxic  (plant  Mn  exceeded  700  mg/kg,  a  level 
above  which  significant  yield  reduction  occurred) 
with  increasing  sludge  addition  in  the  Oxisol,  and 


with  180  Mg/ha  in  the  Vertisol.  The  Andept,  with 
its  high  adsorption  capacity,  retained  most  of  the 
heavy  metals  added  by  the  sludge;  this  soil  also 
retained  phosphate  so  strongly  that  P  was  the 
growth-limiting  factor  in  all  treatments  as  indicat- 
ed by  low  dry-matter  yields,  low  plant  P  (<  1.4  vs. 
4.0  mg/kg  for  maximum  yield)  and  by  low  soil- 
solution  P  concentration  (<0.08  vs.  0.40  mg  P/L). 
In  terms  of  heavy  metal  accumulation  in  plants,  it 
appeared  that  the  Andept  could  tolerate  the  high- 
est sludge  loading  rate,  and  the  Oxisol  the  lowest. 
(See  also  W89-01 169)  (Author's  abstract) 
W89-01161 


POSSIBLE  MECHANISM  FOR  MANGANESE 
PHYTOTOXICITY  IN  HAWAII  SOILS 
AMENDED  WITH  A  LOW-MANGANESE 
SEWAGE  SLUDGE, 

Hawaii    Univ.    at    Manoa,    Honolulu.    Dept.    of 

Agronomy  and  Soil  Science. 

N.  V.  Hue. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  3,  p  473-479,  July-September  1988.  1  fig,  5 

tab,  30  ref. 

Descriptors:  'Sludge  utilization,  'Soil  chemistry, 
•Soil  amendments,  'Soil-water-plant  relationships, 
'Manganese,  'Phytotoxicity,  'Metal  complexes, 
'Hawaii,  Fertilization,  Soil  types,  Municipal 
wastes,  Lettuce,  Hydrogen  ion  concentration,  Oxi- 
dation-reduction potential,  Tartaric  acid,  Pyruvic 
acid,  Protocatechuic  acid. 

Knowledge  of  sludge-soil  interactions  is  essential 
for  successful  utilization  of  sludges  on  agricultural 
lands.  To  obtain  such  information,  a  greenhouse 
experiment  was  conducted  on  three  Hawaii  soils: 
an  Andept  (Typic  Hydrandept),  a  Vertisol  (Typic 
Chromustert),  and  a  manganiferous  Oxisol  (Tro- 
peptic Eutrustox).  Each  soil  received  four  rates  (0, 
20,  40,  and  80  g/kg)  of  a  low-manganese  municipal 
sludge.  Lettuce  (Lactuca  sativa)  was  grown  as  a 
test  crop.  Manganese  phytotoxicity  unexpectedly 
occurred  in  all  sludge-amended  treatments  of  the 
Oxisol  and  in  the  80  g/kg  rate  of  the  Vertisol  as 
indicated  by  reduced  dry-matter  yields  and  by  high 
plant-Mn  concentrations,  which  were  all  greater 
than  1000  mg  Mn/kg.  Soil-solution  Mn  at  trans- 
planting significantly  increased  from  0.02  to  0.46, 
5.57,  and  7.26  mg  Mn/L  as  sludge  rate  increased 
from  0  to  20,  40,  and  80  g/kg,  despite  a  concurrent 
increase  in  soil  pH  from  5.43  to  6.78,  7.91,  and  8.10. 
Four  weeks  later  (at  harvest),  soluble  Mn  increased 
even  more  drastically  from  0.01  in  the  untreated 
soil  to  57,  640,  and  1160  mg  Mn/L  in  the  20,  40, 
and  80  g/kg  sludge  rate,  even  though  soil  pH 
levels  of  all  sludge  treatments  were  essentially 
equal  (pH  5.0).  These  facts  were  virtually  inexpli- 
cable by  soil  pH,  redox  conditions,  or  the  direct 
Mn  contribution  from  the  sludge.  In  contrast,  Mn 
complexation  by  organic  ligands  (e.g.,  tartaric, 
pyruvic,  protocatechuic  acids),  which  were  found 
in  considerable  quantities  in  the  soil  solutions  of 
sludge-amended  soils,  accounted  for  76  to  99%  of 
the  soluble  Mn,  and  adequately  explained  the  high 
and  phytotoxic  levels  of  Mn  in  soil  solutions.  (See 
also  W89-01 161)  (Author's  abstract) 
W89-01169 


WASTE  ALLOCATION  SIMULATION 

MODELS, 

Center     for     Exposure     Assessment     Modeling, 

Athens,  GA. 

For  primary   bibliographic  entry  see   Field   5D. 

W89-01234 

5F.  Water  Treatment  and 
Quality  Alteration 

SYSTEMS  APPROACH  TO  NITRATE  REMOV- 
AL FROM  GROUNDWATER  SUPPLIES, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

M.  F.  Dahab,  and  I.  Bogardi. 

Journal  of  Environmental  Systems  JEVSB,  Vol. 
17,  No.  4,  p  291-303,  1987-88.  4  fig,  20  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


Descriptors:  *Water  treatment.  'Groundwater  pol- 
lution. 'Systems  analysis,  'Nitrates,  Nutrient  re- 
moval, Water  quality  standards,  Human  pathology. 
Public  health.  Optimization,  Cost  analysis,  Cost- 
benefit  analysis. 

Nitrate  concentrations  in  groundwater  supplies  in 
many  areas  have  steadily  increased  past  the  stand- 
ard established  by  the  Safe  Drinking  Water  Act. 
Nitrate  contamination  is  linked  to  infant  methe- 
moglobinemia as  well  as  the  formation  of  n-nitroso 
compounds  which  are  etiologic  agents  for  gastric- 
cancer  in  humans.  The  feasibility  of  removing  ni- 
trates from  groundwater  supplies  was  examined. 
Systems  analysis  was  used  to  determine  the  best 
(i.e.,  optimal)  scenarios  under  which  one,  or  a 
combination,  of  several  available  processes  can  be 
applied.  A  systems  methodology  for  selecting  cost- 
effective  nitrate  treatment  strategies  is  outlined. 
Nitrate  removal  relationships  and  cost  of  treatment 
functions  were  developed.  The  systems  methodol- 
ogy is  illustrated  for  a  typical  midwestern  commu- 
nity facing  nitrate  contamination  problems.  (Au- 
thor's abstract) 
W89-00134 


INDICATORY  ROLE  OF  SOME  INVERTE- 
BRATES FOR  QUALITY  OF  WATER  IN  THE 
VISTULA  RIVER  AND  IN  SUBSEQUENT 
STAGES  OF  ITS  TREATMENT, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 

logii. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00236 


GUINEA  WORM  DISEASE  IN  NORTHERN 
UGANDA:  A  MAJOR  PUBLIC  HEALTH  PROB- 
LEM CONTROLLABLE  THROUGH  AN  EF- 
FECTIVE WATER  PROGRAMME, 

United      Nations      Children's      Fund,      Kampala 

(Uganda). 

P.  L.  Henderson,  R.  E.  Fontaine,  and  G.  Kyeyune. 

International   Journal   of  Epidemiology   IJEPBF, 

Vol.  17,  No.  2,  p  434-440,  June  1988.  2  fig,  2  tab,  21 

ref. 

Descriptors:  'Uganda,  'Public  health,  'Epidemiol- 
ogy, 'Drinking  water,  'Guinea  worm  disease, 
'Diseases,  'Human  diseases,  Infection,  Seasonal 
variation,  Ponds,  Reservoirs,  Rivers,  Water  tanks. 
Surveys,  Parasites,  Dracunculiasis. 

A  modified  survey  was  conducted  in  northwestern 
Uganda  in  1984  to  provide  descriptive  epidemio- 
logical data  on  dracunculiasis  in  a  water  program 
target  area.  A  total  of  2014  people  participated 
from  58  randomly  selected  clusters.  Interviewers 
elicited  information  on  age  and  sex  of  household 
members  as  well  as  number,  date  of  emergence  and 
location  of  Guinea  worms,  and  type  and  distance 
from  water  source  in  an  endemic  area.  The  survey 
yielded  an  incidence  rate  of  193  cases  per  1000 
people  per  year  and  a  prevalence  rate  of  43  active 
cases  per  1000.  Respondents  who  reported  using 
ponds,  reservoirs,  valley  tanks  or  rivers  as  their 
primary  water  source  had  the  highest  attack  rates; 
those  using  boreholes  had  the  lowest  rate.  Adoles- 
cents and  adults  differed  little  in  risk,  but  the 
disease  was  less  common  among  young  children. 
Guinea  worm  disease  displayed  a  bimodal  seasonal 
pattern.  It  was  concluded  that  the  survey  method 
used  for  determining  dracunculiasis  incidence  was 
appropriate  in  this  setting.  The  incidence  of  this 
disease  may  be  significantly  reduced  in  Uganda 
through  the  country's  commitment  to  the  Interna- 
tional Drinking  Water  Supply  and  Sanitation 
Decade.  (Author's  abstract) 
W89-00278 


GENERAL  WATER  SUPPLY  SYSTEM  SIMU- 
LATION MODEL:  WASP, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

G.  Kuczera,  and  G.  Diment. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  4,  p  365- 
382,  July  1988.  8  fig,  13  ref,  2  append. 

Descriptors:  'Water  supply,  'WASP,  'Computer 
models,  'Simulation  analysis,  'Water  management, 


Model  studies,  Water  conveyance.  Computer  pro- 
grams, Networks,  Management  planning,  Case 
studies.  Computers. 

WASP  is  a  mass-balance  quasi-simulation  comput- 
er package  developed  to  facilitate  analysis  of  the 
performance  of  the  headworks  and  transfer  com- 
ponents of  a  water  supply  system  under  different 
operating  policies  and  changes  to  system  configu- 
ration. Its  generality  is  due  to  the  use  of  a  network 
linear  programs  (LP)  which  allows  system  compo- 
nents to  be  connected  in  virtually  any  configura- 
tion. The  user  defines  an  operating  policy  in  terms 
of  early  understood  rules  which  guide  the  network 
LP  when  it  makes  seasonal  assignments  of  water 
within  the  water  supply  system.  WASP  is  based  on 
a  network  LP  to  take  advantage  of  computer 
codes  up  to  100  times  faster  than  standard  LP 
codes.  The  principles  used  to  formulate  the  net- 
work LP  are  discussed  and  a  case  study  is  present- 
ed which  involves  a  complex  urban  water  supply 
system  to  demonstrate  the  generality  of  WASP. 
The  input/output  features  of  WASP  which  stream- 
line its  use  are  reviewed.  (Author's  abstract) 
W 89-00299 


NATIONAL  FIELD  EVALUATION  OF  A  DE- 
FINED SUBSTRATE  METHOD  FOR  THE  SI- 
MULTANEOUS ENUMERATION  OF  TOTAL 
COLIFORMS  AND  ESCHERICHIA  COLI 
FROM  DRINKING  WATER:  COMPARISON 
WITH  THE  STANDARD  MULTIPLE  TUBE 
FERMENTATION  METHOD, 
Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00337 


INCIDENCE  OF  COLIPHAGE  IN  POTABLE 
WATER  SUPPLIES, 

National  Research  Centre,  Cairo  (Egypt).  Water 
Pollution  Control  Lab. 

M.  M.  El-Abagy,  B.  J.  Dutka,  and  M.  Kamel. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  6,  p  1632-1633,  June  1988. 
9  ref.  1  tab. 

Descriptors:  'Coliphage,  'Coliforms,  'Egypt, 
'Drinking  water,  'Bacterial  analysis.  Pathogens, 
Potable  water,  Water  sampling,  Enteroviruses. 
Cairo,  Viruses. 

Samples  of  drinking  water  from  different  sources 
in  greater  Cairo,  Egypt,  and  bottled  drinking  water 
were  tested  for  total  coliform,  fecal  coliform,  and 
coliphage  populations.  Of  the  147  samples  tested,  4 
samples  were  positive  for  both  total  coliforms  and 
coliphage,  65  samples  were  negative  for  total  coli- 
forms and  fecal  coliforms.  The  incidence  of  coli- 
phage in  these  potable  water  supplies  reflects  the 
probability  of  human  pathogenic  virus  survival  in 
these  waters  also.  On  the  basis  of  these  and  earlier 
reported  data,  it  is  recommended  that  the  coli- 
phage test  should  be  included  as  part  of  any  pota- 
ble water  testing  scheme  to  protect  the  unwary 
consumer.  (Author's  abstract) 
W89-00338 


EFFICACY  OF  CHEMICAL  DOSING  METH- 
ODS FOR  ISOLATING  NONTUBERCULOUS 
MYCOBACTERIA  FROM  WATER  SUPPLIES 
OF  DIALYSIS  CENTERS, 

Center  for  Infectious  Diseases,  Atlanta,  GA.  Hos- 
pital Infections  Program. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00343 


WATER/WASTEWATER      FACILITIES      GET 
BETTER  WITH  ELECTRONICS, 

Groveland  Community  Services  District,  CA. 
For   primary   bibliographic   entry   see   Field    5D. 
W89-00392 


FATE  OF  ALACHLOR  DURING  TREATMENT 
OF  PUBLIC  WATER  SUPPLIES, 

Emporia   State   Univ.,    KS.   Dept.   of  Chemistry. 
D.  C.  Schroeder. 

Transactions  of  the  Kansas  Academy  of  Science, 
Vol.   90,   No.    1-2,   p   41-45,    1987.    3   tab,    5    ref. 


Descriptors:  'Alachlor.  *Fate  of  pollutants, 
'Water  treatment,  'Activated  carbon,  Herbicides. 
Neosho  River,  Kansas,  Chlorination,  Water  soften- 
ing, Flocculation,  Alum,  Filtration,  Odor  control. 
Anthracite,  Performance  evaluation. 

The  herbicide  alachlor  was  added  to  Neosho  River 
water  samples  and  subjected  to  a  typical  treatment 
sequence  used  for  treatment  of  public  water  sup- 
plies in  Kansas.  No  significant  alachlor  removal 
was  caused  by  chlorination,  lime-soda  softening, 
alum  flocculation,  or  sand  filtration.  Partial  remov- 
al was  achieved  when  anthracite  was  used  in  filtra- 
tion. Activated  carbon  in  batch  treatment  for  taste 
and  odor  removed  70-80%  of  the  alachlor.  Granu- 
lar activated  carbon  used  in  filtration  removed 
alachlor  to  below  the  detection  limit.  These  results 
indicate  the  need  for  routine  activated  carbon 
treatment  of  public  water  supplies  to  prevent 
public  exposure  to  alachlor.  (Author's  abstract) 
W89-00395 


EXPERIENCES  OF  LONG-TERM  DESTRATI- 
FICATION  IN  A  WATER  SUPPLY  IMPOUND- 
MENT IN  CENTRAL  ILLINOIS, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

For   primary   bibliographic   entry   see   Field    5G. 
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NETWORKING  URBAN  WATER  SUPPLIES  IN 
WEST  AFRICA, 

Minnesota  Univ.,  St.  Paul.  Coll.  of  Forestry. 

J.  A.  Perry. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  6,  p  34-42,  June  1988.  1 

tab,  39  ref.  University  of  Minnesota  Agricultural 

Experiment  Station  Project  42-025. 

Descriptors:  'Networks,  'Africa,  'Urban  areas, 
'Water  supply,  'Water  management,  'Regional 
planning,  'Water  distribution,  Ivory  Coast,  Ghana, 
Burkina  Faso,  Liberia,  Water  conveyance,  Man- 
agement planning,  Public  utility  districts.  Informa- 
tion exchange,  Water  quality. 

The  diversity  among  four  West  African  water 
supply  systems  is  characterized,  and  problems 
faced  by  managers  of  these  kinds  of  utilities  are 
outlined.  After  having  interviewed  municipal 
water  system  managers  in  the  Ivory  Coast.  Ghana, 
Burkina  Faso,  and  Liberia,  the  author  describes 
physical  facilities,  monitoring  and  analysis  oper- 
ations, and  the  regulatory  framework  within  which 
each  system  operates.  Avenues  of  development 
that  could  improve  the  quality  of  regional  water 
supplies  include  professional  networks  and  twin- 
ning with  utilities  in  the  developed  world.  Such 
arrangements  could  provide  a  forum  for  exchange 
of  resources  among  people  addressing  similar  prob- 
lems. Other  productive  avenues  of  change  are  de- 
velopment of  information  management  systems  for 
water  quality  data,  improved  performance  indica- 
tors for  inplant  processes  or  community-level 
social  services,  and  development  of  innovative 
management  techniques.  A  significant  role  in  de- 
veloping such  changes  can  be  played  by  utility 
operators  in  developed  countries.  That  role  in- 
cludes short-  and  long-term  training  to  be  provided 
in  host  countries  or  in  schools  and  water  supply 
systems  in  developed  countries.  (Lantz-PTT) 
W 89-004 19 


USING  MORINGA  SEEDS  AS  COAGULANTS 
IN  DEVELOPING  COUNTRIES, 

Deutsche  Gesellschaft  fuer  Technische  Zusammer- 

narbeit    G.m.b.H.,    Eschborn    (Germany,    F.R.). 

Water  Purification  Project. 

S.  A.  A.  Jahn. 

Journal  of  the  American  Water  Works  Association 

JAWWA5.  Vol.  80,  No.  6,  p  43-50,  June  1988.  2 

fig,  2  tab,  21  ref. 

Descriptors:  'Moringa  seed,  'Water  treatment, 
♦Coagulation,  'Developing  countries,  Floccula- 
tion,  Domestic  water.   Seeds.   Economic  aspects. 

A  few  traditional  plant  flocculants  such  as  Mor- 
inga seeds  acting  as  primary  coagulants  have  been 
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recommended  for  domestic  water  treatment  in 
rural  areas  of  Africa  and  Asia,  conventional  coagu- 
lants are  too  expensive  and  water  treatment  techni- 
cians are  lacking.  Because  M.  oleil'era  is  also  found 
in  the  Americas,  there  has  been  recent  interest  in 
introducing  Moringa  seeds  as  flocculants  to  Guate- 
mala and  Mexico.  Other  countries  of  the  region 
with  similar  environmental  conditions  might  bene- 
fit from  this  coagulant  as  well.  Furthermore,  seeds 
from  wild  African  Moringaceae  such  as  M.  steno- 
petala  have  similar  flocculating  properties.  This 
species  is  likely  to  offer  even  greater  coagulant 
yields  per  tree  and  per  available  plantation  area  in 
the  long  term.  To  guarantee  coagulant  supplies  of 
high  quality,  along  with  speedy  fruit  production, 
big  seed  size,  and  rich  yields,  cultivation  all  over 
the  tropical  belt  should  be  coordinated  by  global 
exchange  of  seed  materials  from  the  most  suitable 
clones,  special  breeding  efforts  in  specific  scientific 
stations,  and  subsequent  local  application  of  vege- 
tative propagation  and  grafting.  (Lantz-PTT) 
W89-0O420 


CENTRAL  SOFTENING  BY  CRYSTALLIZA- 
TION IN  A  FLUIDIZED-BED  PROCESS, 

Amsterdam  Water  Supply  (Netherlands). 

C.  Van  der  Veen,  and  A.  Graveland. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  6,  p  51-58.  June  1988.  9 

fig,  1  tab,  12ref. 

Descriptors:  'Water  treatment,  *Water  softening, 
'Crystallization,  *Fluidized  bed  process,  'Chemi- 
cal treatment,  Amsterdam,  Water  supply,  Drinking 
water,  Caustic  soda.  Calcium  carbonate,  Hydrogen 
ion  concentration,  Copper,  Lead,  Heavy  metals, 
Phosphates,  Denitrification.  Costs. 

Water  softening  installations  at  Amsterdam  (the 
Netherlands)  Water  Supply's  two  main  drinking 
water  treatment  plants  reduce  hardness  from  250 
to  150  mg  as  CaC03/L.  In  this  softening  process, 
pH  is  raised  by  adding  caustic  soda  to  produce 
calcium  carbonate,  which  crystallizes  on  seeding 
grains  in  a  fluidized  bed  within  a  cylindrical  reac- 
tor The  process,  which  is  not  temperature  sensi- 
tive, allows  intensive  mixing  of  water  and  caustic 
soda  without  causing  turbidity,  and  sodium  con- 
centrations are  not  raised  above  regulatory  guide- 
lines. The  only  by-product  of  the  process,  which  is 
stable  and  makes  few  demands  in  terms  of  oper- 
ation and  maintenance,  is  recyclable  seed  grains 
layered  with  calcite.  Additionally,  increased  pH 
lowers  lead  and  copper  solubility  by  factors  of  2 
and  5.  respectively,  and  the  process  can  be  used  to 
remove  heavy  metals  and  phosphates  and  for  deni- 
trification. Total  investment  and  operations  cost  is 
equivalent  to  $4  per  household  per  year,  and  total 
savings  on  household  detergents,  soaps,  energy, 
and  maintenance  are  equivalent  to  $25-$40  per 
household  per  year.  (Author's  abstract) 
W89-00421 


IMPROVING  WATER  SUPPLY  IN  THAILAND, 

Waterworks  Authority,  Bangkok  (Thailand). 
S.  Orvichian,  P.  Chuaphanich,  and  S  Kawamura. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  6,  p  59-66,  June  1988.  8 
fig,  2  tab. 

Descriptors:  'Management  planning,  'Water  treat- 
ment facilities,  'Water  supply,  'Thailand,  'Water 
management,  'Water  quality  control,  Economic 
aspects,  Costs.  Performance  evaluation,  Floccula- 
tion,  Coagulation,  Sedimentation  tanks,  Chemical 
treatment. 

Recognizing  the  clear  relationship  between  a  clean 
water  supply  and  the  prevention  of  waterborne 
disease,  the  government  of  Thailand  is  stressing  the 
need  for  safe  water  in  its  current  economic  and 
social  development  plan.  One  of  the  two  major 
water  supply  agencies  in  Thailand,  the  Provincial 
Waterworks  Authority,  is  handling  the  task  of 
improving  water  quality  and  doubling  plant  output 
with  minimum  capital  expenditure.  This  article  de- 
scribes hov.  existing  plant  capacities  were  doubled 
without  the  addition  of  new  basins  and  filters,  but 
rather  by  these  recommended  modifications:  Stage 
1 -correct  existing  deficiencies  and  implement 
those  modifications  needing  immediate  action  (co- 


agulation, flocculation,  filtration,  sedimentation 
tanks,  and  chemical  feeding  system);  Stage  2- 
expand  plant  capacity  at  the  earliest  possible  time: 
and  Stage  3-modernize  plants  and  improve  safety. 
Following  the  implementation  of  these  steps,  per- 
formance evaluations  were  conducted.  (Lantz- 
PTT) 
W89-00422 


DEVELOPMENT  AND  MANAGEMENT  OF 
GROUNDWATER  RESOURCES  ON  DIEGO 
GARCIA, 

Naval    Facilities    Engineering    Command,    Pearl 

Harbor,  HI.  Pacific  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-00423 


TWINNING:  UTILITY  PAIRING, 

Water  and  Sewage  Authority,  Castries  (St.  Lucia). 
J.  M.  Calixte,  and  H.  Sanchez. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  6,  p  73-76,  June  1988.  5 
fig- 
Descriptors:  'Twinning,  'Public  utility  districts, 
'St.  Lucia,  'Management  planning,  'Water  supply, 
'Water  treatment  facilities.  Institutions,  Water 
costs,  Pricing,  Automation,  Long-term  planning, 
Education. 

The  St.  Lucia  Central  Water  Authority,  a  strug- 
gling utility  on  a  rapidly  developing  island  in  the 
Caribbean,  paired  with  the  Wessex  Water  Author- 
ity (WW A)  of  the  United  Kingdom  to  solve  its 
engineering,  accounting,  and  managerial  difficul- 
ties. The  twinning  partnership  was  not  set  up  to  be 
terminated  abruptly.  At  its  inception,  a  mechanism 
of  evaluation,  in  the  form  of  monitoring  over  a 
period  of  two  years,  was  built  into  the  agreement. 
The  cost  of  the  twinning  over  the  period  of  its 
existence  (1980-87)  was  about  250,000  pounds  ster- 
ling. A  complete  reorganization  and  streamlining 
of  the  operations  of  the  authority  were  achieved 
by  the  end  of  the  first  stage  of  the  twinning.  One  of 
the  first  achievements  of  the  management  team 
was  the  piloting  of  the  authority's  submission  to 
the  public  utilities  commission  for  a  rate  increase. 
It  is  to  the  credit  of  the  WWA  that  the  following 
improvement  plans  and  programs,  conceived  long 
before  the  twinning  was  envisioned,  were  in  fact 
implemented  during  its  two  and  a  half  years  with 
the  authority:  computerization  of  billing;  water 
quality  improvements  and  increased  surveillance; 
preparation  of  south  island  water  supply  survey; 
automation  of  equipment  for  energy  savings; 
pumping  plant  replacement  programs  to  realize 
energy  savings;  use  of  level  control  resulting  in 
better  management  of  the  distribution  systems; 
preparation  of  long-term  development  plants;  staff 
training  and  general  improvement  in  morale;  great- 
er reliability  of  service  following  acquisition  of 
standby  generator  power;  and,  improved  response 
time  to  complaints  -  resulting  from  improved  com- 
munication and  establishment  of  a  control  room. 
(Lantz-PTT) 
W89-00424 


CONTROLLING  SWAMPY  ODORS  IN  DRINK- 
ING WATER, 

Kinhill  Engineers,  Perth  (Australia). 

J.  E.  Wajon,  B.  V.  Kavanagh,  R.  I.  Kagi,  R.  S. 

Rosich,  and  R.  Alexander. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  6,  p  77-83,  June  1988.  5 

fig,  2  tab,  55  ref. 

Descriptors:  'Chlorination,  'Drinking  water, 
'Odor  control,  'Water  treatment,  Perth,  Australia, 
Groundwater  quality,  Dimethyl  trisulfide,  Chlo- 
rine, Water  quality  control. 

Swampy  odors  occurred  in  some  areas  of  Perth, 
Western  Australia,  supplied  with  treated  ground- 
water. The  odors,  caused  by  dimethyl  trisulfide, 
developed  in  the  water  supply  mains  when  chlo- 
rine demand  was  not  satisfied.  When  swampy 
odors  occurred,  flushing  of  water  mains  reduced 
the  number  of  complaints.  The  addition  of  2  mg/L 
or  more  of  chlorine  also  eliminated  the  swampy 
odor.  To  control  the  formation  of  swampy  odors 


in  mains,  an  extra  2-5  mg  chlorine/L  was  added  at 
the  outlet  of  the  groundwater  treatment  plant, 
thereby  increasing  the  concentration  of  free  chlo- 
rine at  most  points  in  the  water  supply  system. 
Since  this  strategy  was  instituted,  complaints  of 
swampy  odors  have  almost  ceased.  (Author's  ab- 
stract) 
W89-00425 


TRIHALOMETHANE  FORMATION  IN  HIGH- 
BROMIDE  LAKE  GALILEE  WATER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 
M.  Rebhun,  J.  Manka,  and  A.  Zilberman. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  6,  p  84-89,  June  1988.  8 
fig,  4  tab,  17  ref. 

Descriptors:  'Sea  of  Galilee,  'Bromides,  'Trihalo- 
methanes,  'Water  quality,  'Water  treatment, 
Israel,  Volatilization,  Chlorine,  Reservoirs,  Oxida- 
tion, Ammonia,  Chemical  reactions. 

A  study  was  conducted  of  trihalomethane  (THM) 
levels  in  Israel's  national  water  supply  system, 
which  is  composed  of  open  channels,  open  oper- 
ational reservoirs,  and  a  long,  closed  conduit.  The 
system  derives  its  water  from  Lake  Galilee.  Be- 
cause of  the  high  bromide  concentration  in  the 
lake,  bromoform  is  the  dominant  THM  formed. 
Significant  volatilization  of  THMs  was  observed  in 
the  open  channels,  and  the  major  production  of 
THMs  occurred  in  the  closed  conduit.  Bromoform 
is  the  dominant  THM  species  formed  during  chlor- 
ination of  high-bromide  water;  it  accounts  for 
about  90%  of  THMs,  the  remaining  THMs  being 
dibromochloromethane  and  bromodichlorometh- 
ane,  with  very  little  chloroform.  This  THM  distri- 
bution is  due  to  the  fact  that  oxidation  of  bromide 
to  bromine  (by  chlorine)  is  a  much  faster  reaction 
than  the  reaction  of  chlorine  with  precursors  to 
produce  chloroform.  In  the  presence  of  ammonia 
and  bromide,  a  series  of  kinetically  competing  re- 
actions is  involved.  Up  to  the  peak  of  the  break- 
point chlorination  curve,  the  fastest  reaction  is 
monochloramine  formation;  therefore,  low  concen- 
trations of  THMs  are  expected.  After  the  peak,  at 
which  point  monochloramine  formation  is  com- 
plete, oxidation  of  bromide  to  bromine  kinetically 
outcompetes  the  formation  of  dichloramine.  The 
bromine  produced,  being  the  dominant  halogen  in 
this  region,  reacts  with  precursors  to  produce  bro- 
moform. Beyond  the  breakpoint,  where  free  resid- 
ual halogen  is  present,  bromine  is  the  dominant 
halogen  up  to  molar  ratios  of  (residual  active  halo- 
gen) to  (bromide)  =  1.  In  the  bromide-rich  lake 
water  described  here,  this  corresponds  to  a  free 
halogen  residual  of  1  mg/L,  covering  the  whole 
practical  range  of  free  residuals  and  resulting  in 
bromoform  being  the  dominant  THM  in  the  water 
system.  (Lantz-PTT) 
W89-00426 


EVALUATING  THE  MODIFICATIONS  TO 
THE  MF  TOTAL  COLIFORM  METHOD  FOR 
DRINKING  WATER  WITH  HIGH  NONCOLI- 
FORM  BACKGROUNDS, 

Wisconsin  State  Lab.  of  Hygiene,  Madison. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00427 


GROWTH  KINETICS  OF  HYDROXIDE  FLOCS, 

British  Aerospace  Aircraft  Group,  Kingston  upon 

Thames  (England). 

R.  J.  Francois. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  6,  p  92-96,  June  1988.  6 

fig,  3  tab,  20  ref. 

Descriptors:  'Water  treatment,  'Growth  kinetics, 
'Flocculation,  'Aluminum  sulfate,  Mathematical 
studies,  Chemical  treatment,  Hydrogen  ion  con- 
centration, Temperature,  Suspended  solids,  Coagu- 
lation, Wastewater  treatment. 

The  kinetics  of  a  coagulation-flocculation  process 
that  uses  aluminum  sulfate  as  the  coagulant  can  be 
quantified  by  a  rate  constant,  a  collision  efficiency 
factor,  floe  growth  constants,  and  the  floe  buildup 
time.  The  experimental  procedure  yields  the  rate 
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constant,  which  expresses  the  diminution  of  pri- 
mary particles.  The  rate  constant  is  inversely  pro- 
portional to  the  floe  buildup  time  and  can  be  raised 
by  using  higher  mixing  intensities,  a  longer  rapid- 
mixing  period,  a  higher  concentration  of  suspended 
solids,  or  a  higher  coagulant  dosage.  An  increase  in 
temperature  or  pH  also  raises  the  rate  constant. 
The  collision  efficiency  factor  decreases  with  time, 
is  strongly  influenced  by  the  floe  structure,  and 
correlates  strongly  with  the  ratio  between  rate 
constant  and  sludge  index.  A  quantification  of  floe 
growth  by  growth  constants  is  given,  and  a  physi- 
cal interpretation  of  the  growth  constants  is  pro- 
posed. The  first  constant  expresses  the  rate  of  floe 
growth  caused  by  adsorption  coagulation,  whereas 
the  second  constant  quantifies  undisturbed  growth 
by  enmeshment.  A  third  growth  constant  may  be 
used  during  a  short  period.  After  the  third  phase, 
the  rate  of  growth  decreases  to  zero.  Growth  rate 
is  promoted  by  an  increase  in  coagulant  dosage,  an 
increased  rapid-mixing  time,  or  a  higher  pH. 
Growth  constants  correlate  with  floe  buildup  time. 
The  coagulant  dosage  and  the  pH  are  the  most 
important  parameters  influencing  floe  buildup 
time.  A  too  short  or  too  long  rapid-mixing  period 
reduces  the  rate  of  floe  growth,  thus  increasing 
floe  buildup  time.  An  increase  in  the  velocity 
gradient  during  slow  mixing  reduces  the  floe  build- 
up time.  (Lantz-PTT) 
W89-00428 


LEGIONNAIRE'S  DISEASE  IN  A  JOHANNES- 
BURG TEACHING  HOSPITAL, 

Department   of  National   Health   and   Population 

Development,  Pretoria  (South  Africa). 

P.  M.  Strebel,  J.  M.  Ramos,  I.  J.  Eidelman,  L. 

Tobiansky,  and  H.  J.  Koornhof. 

South  African  Medical  Journal  SMJOAV,  Vol.  73, 

No.  6,  p  329-333,  March  19,  1988.  3  fig,  3  tab,  32 

ref. 

Descriptors:  *Legionnaire's  disease,  Johannes- 
burg, *Public  health,  'Water  treatment,  South 
Africa,  Hospitals,  Water  quality.  Microbiological 
studies,  Human  treatment. 

During  the  period  11  November  1985  -  21  Febru- 
ary 1986,  12  cases  of  Legionnaire's  disease  were 
identified  at  a  Johannesburg  teaching  hospital. 
Only  two  patients  definitely  acquired  the  disease  in 
hospital.  Both  responded  well  to  treatment.  An 
epidemiological  investigation  was  initiated  to  de- 
termine the  source  of  infection  and  mode  of  trans- 
mission of  the  causative  agent  (Legionella  pneumo- 
phila), which  may  be  recovered  from  a  wide  varie- 
ty of  water  sources.  Although  L.  pneumophila  was 
cultured  from  the  hospital  hot-water  system,  there 
was  no  association  between  the  location  of  patients 
and  culture-positive  water  sites.  Cases  were  clus- 
tered in  the  medical  and  surgical  intensive  care 
units.  Being  on  a  ventilator  was  a  significant  risk 
factor  for  acquiring  Legionnaires'  disease  (relative 
risk  18,4;  95%  confidence  interval  2,4  -  142,2).  The 
potential  role  of  ventilators  in  the  transmission  of 
the  disease  is  discussed  together  with  the  infection 
control  measures  adopted  to  interrupt  the  out- 
break. (Author's  abstract) 
W89-00450 


PROGRAMMING  MODEL  FOR  THE  OPTI- 
MAL PLANNING  OF  WATER  SUPPLY  SYS- 
TEMS, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
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HOW  SAFE  IS  YOUR  WATER  PLANT, 

Gretna,  LA. 

E.  S.  Fugier. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 

70,  No.  4,  p  6,  July  1988. 

Descriptors:  'Safety,  'Security,  *Water  treatment 
facilities,  Water  management,  Management  plan- 
ning, Maintenance,  Public  health. 

The  safety  of  employees,  equipment,  the  water 
supply,  and  the  liability  exposure  caused  by  allow- 
ing easy  access  to  the  water  plant  should  be  fore- 


most in  the  minds  of  management.  Water,  as  any 
other  product  that  is  sold  to  the  consumer,  must  be 
safeguarded.  The  major  factors  involved  in  safe 
potable  water  production  are:  a  well-trained,  re- 
sponsible operator,  a  successful  quality  control 
program,  responsible  management  that  demands  a 
quality  product  and  sets  the  example  for  the  em- 
ployees, and  last,  proper  safety  and  security  of  the 
water  production  plant.  The  water  plant  operator's 
office  or  control  room  should  allow  for  observa- 
tion of  all  areas  of  the  water  plant.  In  addition, 
electrically  operated  gates  controlled  by  the  opera- 
tor are  recommended.  Safety  and  security  of  the 
water  plant  should  be  part  of  all  training  programs 
for  water  department  employees.  The  employees 
must  be  made  aware  of  their  responsibilities  to  the 
public  they  serve,  and  the  consequence  of  a  con- 
taminated water  supply  system.  (Lantz-PTT) 
W 89-00462 


BINDING  AND  REMOVAL  OF  ALUMINUM 
IONS  IN  WATERS  BY  AN  ALGAL  BIOMASS. 

California  State  Polytechnic  Univ.,  Pomona.  Dept. 

of  Chemistry. 

P.  R.  Zimnik,  and  J.  Sneddon. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  8,  p 

1383-1396,  August  1988.  6  fig,  2  tab,  9  ref. 

Descriptors:  *Water  treatment,  'Aluminum, 
*Algae,  'Biological  treatment,  Ions,  Biomass, 
Human  diseases,  Alum,  Filtration,  Water  districts, 
Chlorophyta,  Chlorella,  Hydrogen  ion  concentra- 
tion, Suspended  solids,  Salinity. 

Accumulation  of  aluminum  in  the  hypothalmic 
region  of  the  brain  has  been  suggested  as  a  contrib- 
uting agent  in  the  development  of  Alzheimer's 
disease,  though  data  on  this  link  is  still  inconclu- 
sive. An  aluminum  compound,  alum,  is  added  in 
the  filtration  process  of  many  water  districts  in  the 
U  S.  A  preliminary  study  on  the  binding  and 
removal  of  trace  concentrations  of  aluminum  ions 
by  two  species  of  algae,  Chlorella  pyrenoidosa  and 
C.  vulgaris,  was  conducted.  Binding  by  C.  pyren- 
oidosa was  minimal  over  all  pH  ranges,  but  binding 
by  C.  vulgaris  was  effective  with  a  maximum  of 
68%  occurring  at  pH  5.  Binding  was  drastically 
lowered  below  pH  2;  this  may  be  used  to  remove 
aluminum  from  the  algae.  Optimum  binding  oc- 
curred after  20  minutes  exposure  to  aluminum  solu- 
tion and  with  450  mg  algae  mass  to  100  ml  solu- 
tion. Binding  was  reproducible  and  more  efficient 
in  waters  with  low  suspended  solids.  High  salt 
concentrations  interfere  with  binding.  C.  vulgaris 
could  be  reused  7  times  with  washings  between 
each  binding  before  a  noticeable  decrease  in  bind- 
ing efficiency  was  found.  (Author's  abstract) 
W89-00478 


CONTAMINANT  PROPAGATION  IN  DISTRI- 
BUTION SYSTEMS, 

Environmental     Protection     Agency,     Cincinnati, 
OH.  Office  of  Research  and  Development. 
R.  M.  Clark,  W.  M.  Grayman,  and  R.  M.  Males. 
Journal    of  Environmental    Engineering   (ASCE) 
JOEDDU,   Vol.    114,   No.   4,  p  929-943,   August 
1988.  9  fig,  1  tab,  12  ref. 

Descriptors:  'Water  distribution,  'Path  of  pollut- 
ants, 'Water  mains,  Water  quality,  Drinking  water, 
Interagency  cooperation.  Model  studies.  Hydraulic 
models,  Water  users,  Pennsylvania. 

In  order  to  study  the  factors  that  cause  water- 
quality  variations  in  drinking-water  distribution 
systems,  the  Drinking  Water  Research  Division  of 
the  EPA  initiated  a  cooperative  agreement  with 
the  North  Penn  Water  Authority,  Lansdale,  PA. 
This  agreement  resulted  in  a  series  of  field-moni- 
toring and  systems-modeling  studies  that  provided 
insight  into  the  movement  of  contaminants  in  dis- 
tribution systems.  Previous  studies  had  developed 
a  steady-state  model,  a  quasi-steady-state  model, 
and  a  dynamic  model  that  provided  useful  ap- 
proaches to  modeling  the  general  propagation  of 
contaminants  in  distribution  systems.  The  steady- 
state  model  was  used  to  examine  the  actual  path- 
ways of  water  flow,  the  time  of  passage,  and 
percentage  of  water  that  flows  from  a  given  source 
to  a  given  node  in  a  distribution  system.  The 
contaminant-propagation      technique      developed 


from  this  extension  of  the  steady-state  model  pro- 
vided a  useful  technique  for  analyzing  many  of  the 
factors  that  affect  water  quality  in  a  distribution 
system.  Moreover,  this  research  pointed  out  the 
importance  of  adequate  hydraulic  modeling  of  the 
systems  being  studied  and  the  importance  of  field 
studies  in  verifying  system  performance.  The  ap- 
proach suggested  in  this  study  provides  useful  in- 
sight into  the  water-quality  variations  that  may 
impact  consumers  at  the  tap  and  the  development 
of  time-  and  spatially-sensitive  monitoring  strate- 
gies. (Author's  abstract) 
W89-00494 


GAC  TREATMENT  COST  EXPERIENCE  AT 
TWO  DRINKING  WATER  UTILITIES, 

Environmental     Protection     Agency.     Cincinnati, 

OH.  Drinking  Water  Research  Div. 

J.  Q.  Adams,  R.  M.  Clark,  B.  W.  Lykins,  J. 

DeMarco,  and  D.  Kittredge. 

Journal    of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.    114,  No.  4,  p  944-961,  August 

1988.  10  tab,  5  ref. 

Descriptors:  'Water  treatment,  'Activated  carbon, 
'Capital  costs,  'Operating  costs,  'Water  treatment 
facilities,  'Utilities,  Field  tests,  Reactivation,  Main- 
tenance costs,  Cincinnati,  Ohio,  Manchester,  New 
Hampshire. 

Because  of  extensive  interest  in  the  use  of  granular 
activated  carbon  (GAC)  for  drinking-water  treat- 
ment, the  EPA's  Drinking  Water  Research  Divi- 
sion sponsored  several  field-scale  research  projects 
to  demonstrate  its  use.  Two  of  these  projects,  one 
at  the  Cincinnati  (OH)  Water  Works  and  the  other 
at  the  Manchester  (NH)  Water  Works,  yielded 
extensive  information  on  capital  and  operating 
costs.  Both  projects  utilized  fluid-bed  reactivation, 
and  deep-bed  contactors  were  constructed  at  Cin- 
cinnati. It  was  found  that  fluid-bed  reactivation 
represented  approximately  30%  of  the  capital  costs 
and  70%  of  the  operations  and  maintenance  costs. 
Carbon-loss  rates  ranged  from  about  1 1  to  23% 
and  represented  the  largest  individual  cost  item  in 
the  GAC-reactivation  system.  In  cooperation  with 
three  smaller  utilities,  regional  reactivation  was 
studied  at  Manchester;  regionalization  was  found 
to  be  cost-effective  for  these  systems.  (Author's 
abstract) 
W89-00495 


PROPERTIES  OF  WATER  TREATMENT  LIME 
SLUDGES  AND  THEIR  EFFECTIVENESS  AS 
AGRICULTURAL  LIMESTONE  SUBSTITUTES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 

M.  D.  Che,  T.  J.  Logan,  S.  J.  Traina,  and  J.  M. 

Bigham. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  5,  p  674-680,  May  1988.  6 

tab,  18  ref. 

Descriptors:  'Sludge  disposal,  'Water  softening, 
'Lime,  'Soil  amendments,  'Agricultural  chemi- 
cals, 'Water  treatment,  'Sludge,  'Limestone,  La- 
goons, Soil  chemistry,  Physicochemical  properties, 
Agriculture,  Water  reuse,  Alkalinity,  Mineralogy, 
Neutralization. 

Lagoon  lime  sludges  were  analyzed  for  a  variety 
of  physical,  chemical,  and  mineralogical  proper- 
ties, including  calcium  carbonate  equivalent  and 
fineness.  Sludge  and  agricultural  grade  limestone 
samples  were  incubated  in  the  laboratory  after 
mixing  with  a  loamy  sand  soil  material,  and  soil  pH 
changes  were  monitored.  Lime  sludges  increased 
soil  pH  more  than  agricultural  limestone.  Final  soil 
pHs  were  higher  with  sludges  having  higher  calci- 
um carbonate  equivalent  and  total  fineness  efficien- 
cy. Study  results  indicate  that  water  treatment  lime 
sludges  can  effectively  substitute  for  ground  agri- 
cultural limestone  soils.  (Author's  abstract) 
W89-00516 


EFFECT  OF  PERMANGANATE  OXIDATION 
AND  CHLORINATION  ON  THE  MUTAGENIC 
ACTIVITY  AND  OTHER  QUALITY  PARAM- 
ETERS    OF     ARTIFICIALLY      RECHARGED 
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GROUND  WATER  PROCESSED  FROM 
HUMUS-RICH  SURFACE  WATER, 

National   Public   Health   Inst.,   Kuopio   (Finland). 

Kuopio  Regional  Inst. 

T.  Vartiainen,  A.  Liimatainen.  P.  Keranen,  T.  Ala- 

Peijari.  and  P.  Kalliokoski. 

Chemosphere  CMSHAF.  Vol.  16,  No.  7.  p  1489- 

1499,  1987.  4  fig,  4  tab,  17ref. 

Descriptors.  'Water  treatment.  'Groundwater, 
•Disinfection,  'Oxidation,  'Chlorination,  'Muta- 
gens, 'Humic  acids,  Disinfection,  Potassium  per- 
manganate, Artificial  recharge,  Recharge,  Oxygen, 
Organic  matter,  Iron,  Manganese,  Drinking  water, 
Water  quality,  Decomposing  organic  matter. 

The  effect  of  oxygen,  chlorine,  and  potassium  per- 
manganate oxidation  on  the  quality  of  drinking 
water  processed  from  artificially  recharged 
groundwater  was  studied.  Artificially  recharged 
groundwater  contained  only  45%  of  the  organic 
material  of  the  original  lake  water,  but  iron  and 
manganese  contents  were  high.  Oxygen  removed 
iron,  but  not  manganese.  Potassium  permanganate 
proved  to  be  more  effective  than  chlorine  in  re- 
moving manganese.  The  non-chlorinated  waters 
were  nonmutagenic,  but  the  levels  of  the  mutage- 
nicity of  all  chlorinated,  artificially  recharged 
groundwaters  were  as  high  as  in  chlorinated  drink- 
ing water  processed  from  lake  water.  One  excep- 
tion was  found,  however.  The  mutagenicity  of 
potassium  permanganate  oxidized,  chlorinated,  ar- 
tificially recharged  groundwater  was  very  low, 
only  about  5%  of  the  other  waters.  (Author's 
abstract) 
W  89-00599 


DESTRUCTION  OF  POLYCHLORINATED  DI- 
BENZO-P-DIQXINS  AND  DIBENZOFURANS 
IN  CONTAMINATED  WATER  SAMPLES 
USING  OZONE, 

Institut  Fresenius  Chemische  und  Biologische  La- 
boratorien  G.m.b.H.,  Taunusstein-Neuhof  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  5D 
W89-O0606 


INVESTIGATION  OF  THE  PRODUCTION  OF 

LIPOPHILIC  VOLATILE  ORGANOHALOGEN 

MATERIALS  DURING  LABORATORY 

CHLORINATION  OF  SOME  GROUND  WATER 

SAMPLES  FROM  YUGOSLAVIA, 

Institut    Rudjer    Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

M.  Picer,  V.  Hocenski,  and  N.  Picer. 

Chemosphere  CMSHAF,  Vol.   16,  Nos    10-12    p 

2279-2289,  1987.  3  fig,  3  tab,  22  ref. 

Descriptors:  'Water  treatment,  'Water  pollution 
sources,  'Chlorinated  hydrocarbons,  'Chlorina- 
tion, 'Organic  matter,  Humic  acids,  Groundwater, 
Yugoslavia,  Halomethanes. 

The  relationship  between  concentration  of  organic 
matter  in  groundwater  samples  from  Yugoslavia 
and  the  volatile  organohalogen  compounds  pro- 
duced upon  chlorination  was  studied  The  concen- 
trations of  the  volatile  organohalogen  compounds 
formed  after  chlorination  are  in  most  samples 
higher  than  the  concentrations  of  these  materials 
before  the  chlorination  process.  The  levels  of  iden- 
tified organohalogens  produced  during  chlorina- 
tion are  similar  for  all  investigated  water  samples. 
The  concentration  of  unidentified  materials  is  sig- 
nificantly higher  in  polluted  groundwater  than  in 
water  less  contaminated  with  organic  materials. 
Slightly  positive  correlations  were  found  between 
the  concentrations  of  organic  matter  in  groundwat- 
er samples  with  higher  levels  of  these  materials  and 
the  production  of  unidentified  organohalogens.  No 
correlation  was  found  for  the  identified  organoha- 
logens. (Cassar-PTT) 
W89-00608 


COMPARISON  OF  DRINKING  WATER  MUTA- 
GENICITY WITH  LEACHING  OF  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  FROM 
WATER  DISTRIBUTION  PIPES, 

Syracuse  Research  Corp.,  NY.  Life  and  Environ- 
mental Sciences  Div. 


For  primary  bibliographic  entry  see  Field  5C 
W89-00619 


CHLOROPICRIN  IN  POTABLE  WATER:  CON- 
DITIONS OF  FORMATION  AND  PRODUC- 
TION DURING  TREATMENT  PROCESSES  (LA 
CHLOROPICRINE  DANS  LES  EAUX  POTA- 
BLES: CONDITIONS  DE  FORMATION  ET 
EVOLUTION  LE  LONG  DES  FILIERES  DE 
TRAITEMENT), 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 
mont,  Le  Pecq  (France). 
J.  P.  Duguet,  Y.  Tsutsumi,  A.  Bruchet,  and  J. 
Mallevialle. 

Environmental  Technology  Letters  ETLEDB 
Vol.  9,  No.  4,  p  299-310,  April  1988.  8  fig,  5  tab,  7 
ref.  English  summary. 

Descriptors:  'Chloropicrin,  'Drinking  water, 
'Water  treatment,  'Chlorination,  'Water  pollution 
sources,  Potable  water,  Nitrites,  Nitrogen  com- 
pounds, Activated  carbon,  Trihalomethanes, 
Prechlorination. 

Chloropicrin,  a  known  toxic  substance,  has  been 
found  in  several  prechlorinated  waters.  Little  is 
known  about  the  conditions  of  its  formation  from 
different  precursors  and  its  evolution  during  the 
different  steps  of  treatment.  It  is  shown  that  chlor- 
opicrin may  be  present  in  surface  water  in  the 
microgram  per  liter  range  when  the  total  dissolved 
organic  concentrations  approach  10  mg/1.  Precur- 
sors to  the  formation  of  chloropicrin  include  a 
variety  of  nitrogen  containing  organic  compounds; 
however,  nitrites,  free  chlorine,  and  trihalometh- 
ane  precursors  are  most  important.  Although 
chloropicrin  is  effectively  removed  by  granular 
activated  carbon  filtration,  the  simplest  means  of 
controlling  its  appearance  is  to  abandon  the  prac- 
tice of  prechlorination.  (Author's  abstract) 
W89-00635 


HEAVY  METAL  REMOVAL  BY  DIFFERENT 
WATER  TREATMENT  PLANTS,  IN  RIO  DE 
JANEIRO  STATE,  BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

J.  Mauricio,  P.  Azcue,  W.  C.  Pfeiffer,  M.  Fiszman, 

and  O.  Malm. 

Environmental    Technology     Letters    ETLEDB, 

Vol.  9,  No.  5,  p  429-436.  May  1988.  1  fig,  6  tab,  8 

ref 

Descriptors:  'Heavy  metals,  'Water  treatment, 
Rio  de  Janeiro,  Copper,  Nickel,  Zinc,  Chromium, 
Lead,  Cadmium,  Iron,  Manganese,  Aluminum, 
Suspended  solids,  Drinking  water,  Sludge,  Brazil, 
Performace  evaluation. 

The  concentrations  of  various  heavy  metals  in 
drinking  water  were  determined  in  the  State  of  Rio 
de  Janeiro,  Brazil  after  conventional  treatment. 
The  efficiency  of  metal  removal  by  different  water 
treatment  plants  was  also  determined.  Eight  metals 
were  studied:  copper,  nickel,  zinc,  chromium,  lead, 
cadmium,  iron,  and  manganese.  Treatment  was 
found  not  to  affect  the  metal  concentration  in  the 
dissolved  phase,  except  for  iron.  Suspended  parti- 
cles are  the  critical  compartment  in  heavy  metal 
removal  by  the  plants.  The  solids  removed  from 
the  water  column  through  flocculation-sedimenta- 
tion  constitute  the  sludge.  The  concentrations  of 
copper,  chromium,  lead,  iron,  and  aluminum  in  the 
available  fraction  of  the  sludge  seem  to  reflect  the 
concentrations  of  the  same  elements  in  the  sus- 
pended particles  of  treated  waters.  This  sludge  is 
discharged  into  the  surface  water  downstream. 
Total  removal  of  copper,  zinc,  chromium,  and 
cadmium  from  untreated  water  reached  an  average 
of  50%.  For  iron  and  aluminum,  the  average  re- 
moval is  close  to  80%,  while  removals  for  nickel 
and  lead  average  less  than  50%.  Manganese  re- 
moval was  0%  at  some  plants.  It  is  concluded  that 
the  release  of  sludge  can  cause  an  impact  in  the 
nver  waters.  (Doria-PTT) 
W 89-00647 


COMPARISON  OF  BACTERIAL  INDICATORS 
AND  SAMPLING  PROGRAMS  FOR  DRINK- 
ING WATER  SYSTEMS, 


Nancy-1  Univ.  (France).  Service  d'Hydrologie  et 

de  Climatologie  Therapeutiques. 

For  primary  bibliographic  entry  see  Field  5A 

W89-00733 


RAPID  DETECTION  OF  TOTAL  AND  FECAL 
COLIFORMS  IN  WATER  BY  ENZYMATIC  HY- 
DROLYSIS OF  4-METHYLUMBELLIFERONE- 
BETA-D-GALACTOSIDE, 

Aquateam-Norwegian  Water  Technology  Centre 

of  Oslo  (Norway). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00734 


DEGRADATION  OF  POLYCYCLIC  AROMAT- 
IC HYDROCARBONS:  III.  REACTION  PROD- 
UCTS OF  THE  OZONOLYSIS  OF  FURTHER 
POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  AQUEOUS  SYSTEMS  (ZUM  ABBAU  VON 
POLYCYCLISCHEN  AROMATISCHEN  KOH- 
LENWASSERSTOFFEN:  III.  REAKTIONSPRO- 
DUKTE  DER  UMSETZUNG  VON  WEITEREN 
POLYCYCLISCHEN  AROMATISCHEN  KOH- 
LENWASSERSTOFFEN  IN  WASSER  MIT 
OZON), 

Marburg  Univ.  (Germany,  F.R.).  Fachbereich 
Chemie. 

W.  Dreher,  and  H.  Klamberg. 
Fresenius'    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,   Vol.   331,   No.   3/4,   p   290-294,  July 
1988.  1  fig,  2  tab,  25  ref.  English  Summary. 

Descriptors:  'Water  treatment,  'Ozonation,  'Aro- 
matic compounds,  'Hydrocarbons,  'Chemical  deg- 
radation, 'Degradation  products,  Disinfection, 
Drinking  water,  Toxicity,  Gas  chromatography, 
Mass  spectrometry,  Ultrasonics. 

The  increasing  use  of  ozone  for  oxidation  and 
disinfection  in  drinking-water  purification  results  in 
the  breakdown  of  dissolved  organic  substances, 
such  as  toxic  polycyclic  aromatic  compounds 
(PCAs)  from  fossil  fuels.  Eight  PCAs,  chosen  as 
model  substances,  were  submitted  to  ozonolysis  in 
dilute  aqueous  systems.  The  products  were  deriva- 
tized,  separated  by  capillary  gas  chromatography, 
and  identified  mass-spectrometrically.  Aromatic 
carboxy  acids  and  oxalic  acid,  derivatives  of 
indane  and  fluorene,  as  well  as  sulfones  and  sulfon- 
ic acids  occurred  as  reaction  products.  The  degra- 
dation reactions  of  the  PCAs  were  generally  very 
fast  and  the  composition  of  the  reaction  products 
was  largely  independent  of  the  ozonation  time. 
The  influence  of  ultrasound  on  the  reaction  path 
was  also  investigated.  (Author's  abstract) 
W89-00739 


UPGRADING   WATER   SYSTEMS  THROUGH 
PLANNING, 

For  primary  bibliographic  entry  see  Field  6B. 
W89-00746 


LONDON  WATER  RING  MAIN, 

Thames  Water  Authority,  London  (England). 
W.  J.  Dickens,  and  I.  H.  Bensted. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  84,  No.  1,  p  445-474,  June  1988.  17 
fig,  2  ref 

Descriptors:  'England,  'Water  mains,  'Construc- 
tion, 'London,  'Water  supply  systems,  Drinking 
water,  Water  treatment,  Maintenance,  Tunnels. 

The  development  of  the  existing  water  supply 
system  in  London  and  the  long-term  strategy  being 
adopted  by  Thames  Water  for  trunk  distribution  of 
potable  water  from  sources  and  treatment  works 
into  the  local  mains  reticulation  serving  5-25  mil- 
lion customers  is  described.  A  radical  approach  to 
the  world-wide  problem  of  the  replacement  of 
aging  urban  water  supply  systems  is  suggested. 
The  long-term  planning  of  London's  water  supply 
system  presented  a  choice  between  orthodox  mains 
extension  together  with  replacement  of  the  aging 
trunk  main  system  or  relief  of  the  existing  pumped 
system  by  a  new  gravity-fed  system  of  tunnels 
constructed  deep  in  the  clay  underlying  the  city. 
The  new  tunnels  would  have  sufficient  capacity  to 
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meet  increasing  demand  and  to  relieve  those  parts 
of  the  trunk  main  system  which  are  progressively 
giving  less  satisfactory  service.  In  terms  of  both 
economics  and  operational  advantage,  the  con- 
struction of  a  gravity-fed  tunnel  ring,  with  cross- 
links as  necessary,  was  selected  as  the  preferred 
option.  The  estimated  cost  and  benefits  of  the 
strategy  are  given  and  some  of  the  technical  and 
engineering  feasibility  work  which  has  now  been 
completed,  including  hydraulic  analysis  and  simu- 
lations, development  of  control  strategy,  modes  of 
operation  and  optimization  are  described.  (Au- 
thor's abstract) 
W89-00840 


PACKAGE  WATER  TREATMENT  FACILITIES 
FOR  REFUGEE  COMMUNITIES, 

N.  J.  D.  Graham,  and  H.  Hartung. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  84,  No.  1,  p  605-610,  June  1988.  6 
fig,  8  ref. 

Descriptors:  *Water  treatment  facilities,  'Develop- 
ing  countries,  'Refugee  camps,  *Sand  filters,  Pota- 
ble water,  Somalia. 

Package  water  supply  systems  have  been  devel- 
oped by  Oxfam  and  Imperial  College  for  rapid 
deployment  in  emergency  situations  such  as  refu- 
gee settlements.  A  component  of  these  is  a  water 
treatment  unit  for  treating  polluted  surface  waters 
by  the  process  of  slow  sand  filtration.  Many  such 
units  have  been  deployed  at  refugee  camps  in 
Southern  Somalia  and  have  performed  well.  (Au- 
thor's abstract) 
W89-00841 


PLANNING  INDIANA'S  WATER  INFRA- 
STRUCTURE FROM  A  COMPETITIVE  PER- 
SPECTIVE, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B. 
W89-00880 


CHARACTERIZATION  OF  THE  INTERAC- 
TION BETWEEN  VIRUSES  AND  A  SOLID 
POLYMERIC  CONTACT  DISINFECTANT, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

R.  B.  Thurman,  A.  B.  Margolin,  J.  P.  Rockow,  G. 

E.  Janauer,  and  M.  J.  Costello. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  5,  p  405-423,  1988.  5  fig,  3 

tab,  Href.  EPA  Contract  CR-1 191 1-01-0. 

Descriptors:  *Water  treatment,  'Wastewater  treat- 
ment, 'Viruses,  'Disinfection,  'Polymers,  'Ad- 
sorption, 'Resins,  Human  diseases,  Viricides,  Solu- 
bility. 

The  interaction  between  three  different  viruses  and 
a  sparingly  soluble  polymeric  contact  disinfectant 
was  characterized  under  a  variety  of  conditions.  It 
was  found  that  pH,  turbidity,  resin  concentration, 
temperature  and  type  of  virus  determined  the 
degree  of  virus  adsorption  onto  Resin  14  (a  chloro- 
methylated  crosslinked  polystyrene  aminated  with 
N,N-dimethyltetradecylbenzyl).  Numerous  meth- 
ods were  evaluated  to  recover  the  adsorbed  vi- 
ruses. However,  only  a  small  percentage  of  the 
total  virus  adsorbed  could  be  recovered,  as  deter- 
mined by  infectivity  and  radioactively  labeled 
virus.  While  viruses  are  effectively  retained  by  the 
resin,  there  was  no  evidence  that  they  were  inacti- 
vated. The  recovery  of  infectious  particles  after 
the  elution  of  viruses,  which  had  adsorbed  onto 
Resin  14,  suggests  that  viral  inactivation  on  the 
resin  surface  is  not  significant.  (Author's  abstract) 
W89-00884 


M1CROPOROUS  FILTERS  WITH  OXIDIZING 
POWER  FOR  IRON  AND  MANGANESE  RE- 
MOVAL FROM  WATER, 

CUNO,  Meriden,  CT. 

K.  Hou,  T.  J.  Webster,  and  C.  P.  Gerba. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  5,  p  483-496,  1988.  4  tab,  10 

ref. 


Descriptors:  'Water  treatment,  'Manganese,  'Fil- 
ters, 'Heavy  metals,  'Iron,  'Filtration.  'Oxidation, 
'Chemical  treatment,  Adsorption.  Magnesium  per- 
oxide. Domestic  water.  Solubility. 

This  report  describes  the  development  of  a  micro- 
porous  filter  carrying  oxidizing  power  to  convert 
the  ionic  species  in  water  from  soluble  form,  such 
as  Fe(+  +)  and  Mn(+  +),  to  insoluble  form,  thus 
allowing  for  their  continuous  removal  in  one  step. 
The  filters  were  constructed  with  a  cellulosic  fiber 
network  for  immobilizing  adsorbent  particles  car- 
rying oxidizing  power.  The  porosity  of  the  filters 
was  controlled  by  selecting  the  proper  size  of  the 
binding  fibers  and  the  adsorbent.  A  number  of 
substances  were  incorporated  into  the  filter  matrix 
and  tested  for  their  ability  to  remove  soluble  iron 
from  water.  Magnesium  peroxide  was  found  to  be 
the  most  effective  and  was  capable  of  removing 
significant  quantities  of  iron  from  water  at  high 
flow  rates.  Removal  is  believed  to  take  place  by  a 
combination  of  ferric  ion  adsorption,  oxidation  to 
insoluble  ferrous  hydroxide  and  filtration.  Con- 
struction of  filter  cartridges  demonstrated  the  ef- 
fectiveness of  the  material  for  home  water  purifica- 
tion. (Author's  abstract) 
W89-00889 


WATER  SUPPLY  AND  SANITATION  -  COR- 
NERSTONES OF  THE  WORLD  HEALTH  OR- 
GANIZATION'S FORTY  YEARS  OF  INTERNA- 
TIONAL HEALTH  DEVELOPMENT, 

World  Health  Organization,  Geneva  (Switzer- 
land). 

G.  Watters. 
Aqua  AQUAAA,  No.  2,  p  60-66,  1988. 

Descriptors:  'Developing  countries,  'Water  con- 
veyance, 'Sanitation,  'Public  health,  'United  Na- 
tions, 'International  agreements,  World  Health  Or- 
ganization, Planning,  Water  quality,  Water  distri- 
bution, Water  treatment  facilities. 

In  commemoration  of  World  Health  Day,  which 
marks  the  fortieth  anniversary  of  its  founding,  a 
history  of  the  World  Health  Organization's  com- 
mitment to  quality  water  supply  and  sanitation  is 
presented.  Early  approaches,  including  the  pro- 
gramm  introduced  at  the  First  World  Health  As- 
sembly in  June/July  1948,  are  discussed.  It  is  clear 
that  although  the  wording  may  have  changed 
slightly  over  the  years,  the  approaches  identified 
by  the  Third  World  Health  Assembly  in  1950  were 
endorsed  by  the  whole  United  Nations  System  in 
1977  and  formed  the  basis  for  the  accelerated  effort 
of  the  1980s  under  the  framework  of  the  Interna- 
tional Drinking  Water  Supply  and  Sanitation 
Decade.  Progress  made  during  the  first  half  of  the 
1980s,  new  approaches  to  be  taken  in  the  second 
half  of  this  decade,  and  strategies  and  efforts  ap- 
propriate for  the  1990s  are  discussed.  (Miller-PTT) 
W89-00917 


USE  OF  NETWORK  ANALYSIS  TECHNIQUES 
IN  THE  DEVELOPMENT  AND  OPTIMIZA- 
TION OF  A  LARGE  UK  URBAN  WATER  DIS- 
TRIBUTION SYSTEM  (L'EMPLOI  DE  TECH- 
NIQUES), 

Parkman  Consulting  Engineers,  Liverpool  (Eng- 
land). 

G.  J.  Cleverly,  and  D.  J.  Algeo. 
Aqua  AQUAAA,  No.  2,  p  67-72,  1988.  4  fig,  6  tab. 

Descriptors:  'Water  distribution,  'Model  studies, 
'Water  conveyance,  'England,  'Network  design, 
'Systems  analysis,  Water  treatment  facilites. 

The  modelling  and  calibration  of  Bolton,  a  large 
urban  water  distribution  district  for  the  UK's 
North  West  Water  Authority,  is  described.  The 
study  demonstrated  how  the  application  of  a  dy- 
namic network  analysis  program  enabled  a  com- 
plex distribution  system  to  be  modelled  satisfactori- 
ly and  facilitated  both  the  improved  management 
of  the  existing  system  and  the  development  of  a 
new,  more  energy-efficient  operating  strategy.  Use 
of  the  model  allowed  significant  operating  savings 
to  be  identified  in  one  of  the  major  supply  zones  of 
the  Bolton  Distribution  network  by  a  combination 
of  maximizing  the  area  supplied  by  gravity  and 
reducing  friction  losses  in  major  trunk  mains. 
(Miller-PTT) 


W89-00918 


MODERN  MANAGEMENT  STANDARDS  OF 
WATER  NETWORK  REGISTER  (CRITERES 
MODERNES  DE  GESTION  DU  CADASTRE 
DES  RESEAUX  D'EAU), 

Azienda  Comunale   Elettricita   ed   Acque,    Rome 

(Italy). 

G.  Scalisi,  and  P.  I.  G.  Borgianelli-Spina. 

Aqua   AQUAAA,   No.    2,   p   73-77,    1988.    3   fig. 

English  summary. 

Descriptors:  'Data  storage  retrieval,  'Water  con- 
veyance, 'Information  systems,  'Drinking  water, 
'Water  distribution,  'Data  collections,  'Graphical 
models,  Graphical  analysis,  Network  design. 

Because  it  is  underground,  the  drinking-water  dis- 
tribution network  can  be  identified  only  by  graphic 
documentation.  Modern  information  engineering 
allows  the  filing  of  all  graphic  information  in  digi- 
tal form  rather  than  simply  on  paper.  Traditional 
graphic  representations  allowed  only  limited  infor- 
mation because  increasing  the  graphic  signs  caused 
limits  in  data  recording.  The  wide  memory  capac- 
ities in  modern  computer  systems  allow  the  record- 
ing of  an  unlimited  amount  of  alphanumeric  infor- 
mation, to  be  connected  with  every  geographic 
point.  Standards  that  must  be  used  in  order  to 
manage  the  water  networks  registers  are  reported. 
(Author's  abstract) 
W89-00919 


EFFECT  OF  UPGRADING  A  TUBEWELL 
WATER  SUPPLY  IN  RURAL  AREAS  OF  BAN- 
GLADESH, 

Bangladesh  Univ.  of  Engineering  and  Technology, 

Dacca.  Dept.  of  Civil  Engineering. 

F.  Ahmed,  and  P.  G.  Smith. 

Aqua  AQUAAA,  No.  2,  p  78-80,  1988.  3  fig,  2  tab, 

2  ref. 

Descriptors:  'Water  treatment,  'Bangladesh, 
'Rural  areas,  'Well  water,  'Drinking  water,  'Do- 
mestic water,  Groundwater,  Water  quality,  Water 
supply,  Developing  countries. 

The  effect  on  water  usage  of  improving  water 
quality  and  generally  upgrading  a  tubewell  site  in 
Bangladesh  is  discussed.  Improvement  measures 
include:  (1)  the  installation  of  an  iron  removal 
plant  for  a  ferruginous  groundwater  supply,  (2)  an 
increase  in  the  size  of  the  tubewell  platform,  and 
(3)  an  increase  in  the  site  privacy.  Water  use  inter- 
views revealed  that  chloride  concentrations  of  up 
to  400  mg/1  cause  no  objection  but  >  1000  mg/1 
results  in  very  poor  usage  of  the  tubewell  water. 
An  average  increase  of  just  under  9  liters  per 
capita  per  day  water  collection  has  been  observed 
after  installation  of  iron  removal  plants.  An  aver- 
age increase  of  7  liters  per  capita  per  day  of 
tubewell  water  collection  occurred  after  installa- 
tion of  a  larger  platform  at  the  tubewell  site.  Water 
collection  from  tubewells  located  in  open  or  public 
places  is  lower  than  from  the  tubewells  located  in 
unexposed  places  or  from  private  tubewells.  After 
construction  of  woven-mat  fencing,  the  average 
increase  in  water  consumption  was  about  3.5  liters 
per  capita  per  day.  (Miller-PTT) 
W89-00920 


OPTIMIZATION  OF  THE  PRODUCTION  AND 
PUMPING  COSTS  OF  THE  NICE  WATER  NET- 
WORK (OPTIMISATION  DE  LA  PRODUC- 
TION ET  DES  POMPAGES  SUR  LE  RESEAU 
D'EAU  DE  NICE), 

Compagnie  Generale  des  Eaux,  Nice  (France). 
B.  Jacheet,  P.  Gruget,  and  F.  Damez. 
Aqua  AQUAAA,  No.  2,  p  85-92,  1988.  9  fig,  1  tab. 
English  summary. 

Descriptors:  'Decision  making,  'Nice,  'France, 
'Network  design,  'Model  studies,  'Pumping 
plants,  'Water  costs,  Pumping,  Injection,  Costs, 
Production  costs,  Pumping  costs.  Water  convey- 
ance. 

The  Nice  conurbation  is  supplied  with  water  by  a 
network  pumped   in  six  stages  corresponding  to 
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heights  between  0  and  450  m  above  sea  level. 
These  networks  communicate  with  each  other  by 
injection  and  re-pumping.  The  system  is  fed  by 
two  different  water  sources.  At  low  level,  the 
catchment  field  in  the  alluvial  plain  of  the  Var 
supplies  water  that  is  simply  ozonized.  Product 
costs  in  this  case  are  mainly  for  the  electric  current 
required  for  the  pumps  and  vary  according  to  a 
timing  schedule  applied  by  the  French  electricity 
board.  The  Super-Rimiez  waterworks  that  treats 
svater  from  the  Vesubie  canal  has  a  production 
cost  depending  on  the  consumption  of  reagents 
that,  in  turn,  depends  on  the  turbidity  of  the  water. 
The  production  and  pumping  costs  of  this  kind  of 
system  are  determined  by  computerization.  The 
main  rules  are  to  empty  the  water  in  the  higher 
reservoirs  during  the  day  in  order  to  reduce  water 
from  the  catchment  fields  and  to  eliminate  night 
injection  of  water  from  the  higher  levels  to  the 
lower  systems.  A  simplified  network  model  was 
devised  by  computer  as  an  aid  to  decision  making. 
This  enables  the  day  and  night  injection  figures  to 
be  computed  from  two  parameters:  (1)  the  turbidi- 
ty of  Vesubie  water,  and  (2)  consumption  on  the 
network.  The  expected  result  will  consist  of  doing 
a  certain  amount  of  hitherto  day-time  pumping 
during  the  night.  The  forecast  annual  saving  would 
be  more  or  less  equal  to  the  initial  investment. 
(Author's  abstract) 
W89-00922 


PETALING  JAYA  NON-REVENUE  WATER 
CONTROL  PROJECT  SELANGOR,  MALAY- 
SIA, 

Jabatan  Bekalan  Air  Selangor,  Shah  Alam  (Malay- 
sia) 

N.  S.  Loong,  G.  C.  Peng,  and  C.  W.  P.  Taylor. 
Aqua  AQUAAA,  No.  2,  p  93-98,  1988.  3  fig,  1  tab. 

Descriptors:  "Water  lose,  "Project  planning, 
'Water  conveyance,  "Leakage,  "Malaysia,  Plan- 
ning, Feasibility  studies. 

A  24-month  long,  two-phase  feasibility  study  and 
scheme  implementation  project  for  the  control  of 
non-revenue  water  in  a  relatively  modern,  pre- 
dominantly residential  town  in  Peninsular  Malaysia 
(population  250,000)  is  described.  The  primary  ob- 
jective of  this  project  is  to  investigate  the  extent  of 
non-revenue  water  prevailing  in  the  project  area 
and  to  identify  and  implement  a  non-revenue  water 
reduction  program  for  the  Petaling  Jaya  area  while 
striving  to  lower  target  figures  for  non-revenue 
water  losses.  The  next  objective  is  to  recommend  a 
policy  for  non-revenue  water  control  in  the  other 
service  areas  in  the  state  of  Selangor.  The  project 
is  divided  into  two  phases:  (1)  Feasibility  study  and 
pilot  scheme  to  investigate  different  methods  of 
leakage  control  -  9  months,  and  (2)  implementation 
of  recommendations  and  training  -  15  months.  De- 
tails of  the  methodology  adopted,  the  personnel 
and  equipment  deployed  and  Phase  I  recommenda- 
tions are  given  along  with  the  results  obtained  so 
far  in  the  Phase  II  implementation  stage.  (Miller- 
PTT) 
W89-00923 


KMPIRICAL  CORRELATION  FOR  ESTIMAT- 
ING PRESSURE  DROP  ACROSS  CLOGGED 
FILTERS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Vigneswaran. 

Aqua  AQUAAA,  No.  3,  p  110-115,  1988.  12  fig,  1 

tab,  13  ref.  NSF  Grant  CPE  8309508. 

Descriptors:  "Water  treatment  facilities,  "Clog- 
ging, "Correlation  analysis,  "Clays,  "Filters,  "Sand 
filters,  Particulate  matter.  Pressure  drop,  Filtra- 
tion, Correlation  coefficient. 

An  empirical  procedure  which  can  be  used  to 
predict  the  increase  m  pressure  drop  across  a  filter 
bed  as  a  function  of  the  extent  of  deposition  under 
fairly  general  conditions  was  developed.  Standard 
correlation  curves  relate  the  increase  in  pressure 
drop  over  a  filter  bed  segment  to  the  specific 
deposit  With  the  correlation,  it  was  possible  to 
estimate  the  pressure  drop  rise  associated  with  the 
filtration  of  kaolin  clay  suspensions  in  sand  filters. 
Assuming  that   the  kaolin  clay  particles  may  be 


considered  as  the  model  particulate  matter  present 
in  water  supply,  the  result  can  be  used  directly  in 
water  treatment  design  calculations.  The  argu- 
ments used  in  formulating  the  correlation,  the  type 
of  experimental  data  on  which  the  correlation  is 
based  and  the  accuracy  of  the  correlation  estab- 
lished are  discussed.  (Miller-PTT) 
W89-00924 


EPIDEMIOLOGICAL  STUDY  OF  THE  LE- 
GIONELLA PNEUMOPHILA  PRESENCE  IN 
POTABLE  WATER  IN  ALICANTE, 

Municipal  Waters  of  Alicante  (Spain). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00925 


WATER  CATCHMENT  INSTALLATIONS  HAR- 
MONIZED WITH   ECOLOGICAL  ASPECTS  - 
AN  EXAMPLE  IN  BERLIN  (WEST), 
Berliner       Wasser-Betriebe       Hohenzollerndamm 
(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  6B. 
W89-00926 


MODELING  CONTAMINANT  PROPAGATION 
IN  DRINKING  WATER  DISTRIBUTION  SYS- 
TEMS, 

Environmental     Protection     Agency,     Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

R.  M.  Clark,  W.  M.  Grayman,  R.  M.  Males,  and  J. 

A.  Coyle. 

Aqua  AQUAAA,  No.  3,  p  137-151,  1988.  18  fig,  2 

tab,  13  ref. 

Descriptors:  "Path  of  pollutants,  "Model  studies, 
"Contamination,  "Drinking  water,  "Water  distri- 
bution, Water  pollution,  Temporal  distribution, 
Spatial  distribution. 

The  development  of  models  that  can  be  used  to 
understand  the  temporal  and  spatial  variation  in 
contaminant  levels  that  may  be  found  in  distribu- 
tion systems  is  described.  Model  development  was 
accomplished  via  a  cooperative  research  program 
between  the  EPA  and  the  North  Penn  Water 
Authority.  The  North  Penn  Water  Authority 
serves  14,500  customers  in  10  municipalities,  with 
an  average  of  5  million  gallons  of  water  per  day 
and  is  located  north  of  Philadelphia,  PA.  Steady 
state,  quasi-steady  state,  time  of  passage  and  dy- 
namic models  are  described.  A  round  the  clock 
sampling  program  was  conducted  to  calibrate  the 
model.  Based  on  the  results  of  the  research,  it  is 
clear  that  modeling  of  contaminant  propagation 
can  provide  useful  insights  into  system  behavior.  It 
was  found  that  an  indepth  understanding  of  the 
behavior  of  the  hydraulics  of  the  system  was  essen- 
tial to  provide  effective  and  representative  model- 
ing. It  was  also  concluded  that  properly  collected 
field  data  is  important  in  developing,  verifying  and 
understanding  predictive  models.  (Author's  ab- 
stract) 
W89-00929 


STASOFT:  A  USER-FRIENDLY  INTERACTIVE 
COMPUTER  PROGRAM  FOR  SOFTENING 
AND  STABILISATION  OF  MUNICIPAL 
WATERS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

R.  E.  Loewenthal,  G.  A.  Ekama,  and  G.  V.  R 

Marais. 

Water  SA,  Vol.  14,  No.  3,  p  159-162,  July  1988.  7 

ref. 

Descriptors:  "Water  treatment,  "Model  studies, 
"Computer  programs,  "Municipal  water,  "Water 
softening.  "Pumping. 

The  structure  of  a  user-friendly,  interactive  com- 
puter program,  called  STASOFT,  is  described. 
The  program  has  several  applications:  (1)  to  char- 
acterize a  water,  (2)  to  determine  the  chemical 
dosage  to  soften  and/or  stabilize  the  water  for 
municipal  use,  (3)  to  evaluate  the  response  of  un- 
derground waters  when  pumped  to  the  surface, 
and  (4)  to  determine  the  characteristics  of  blends  of 
two  or  more  waters  with  difficult  characteristics. 
The  program  can  be  executed  only  on  IBM  com- 


patible personal  computers  and  is  easy  to  master. 

(Author's  abstract) 

W89-00935 


TREATMENT  OF  HERBICIDES  IN  GROUND 

WATER, 

DETOX,  Inc.,  Dayton,  OH. 

E.  K.  Nyer. 

Ground   Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  3,  p  54-59,  Summer  1988.  1  fig. 

Descriptors:  "Water  treatment.  "Herbicides,  "Pes- 
ticides, "Aquifers,  Hydrogen  peroxide,  Alachlor, 
Atrazine,  Butylate,  Metolachlor,  Adsorption, 
Ozone,  Ultraviolet  radiation. 

The  general  removal  and  destruction  mechanisms 
for  a  variety  of  herbicides  from  a  surficial  aquifer 
in  Wisconsin  are  discussed.  Contaminants  to  be 
removed  include  Alachlor  (made  by  Monsanto 
under  the  trade  name  'Lasso'),  Atrazine  (made  by 
Ciba-Geigi),  Butylate  (also  made  by  Ciba-Geigi), 
and  Metolachlor  (made  by  ICI  America).  Advan- 
tages and  disadvantages  of  each  of  the  three  possi- 
ble remediation  technologies  as  well  as  a  cost 
comparison  are  presented.  These  technologies  in- 
clude: (1)  carbon  adsorption,  (2)  oxidation  with 
ultraviolet  light  and  hydrogen  peroxide,  and  (3) 
oxidation  with  ultraviolet  light  and  ozone.  The 
most  expensive  treatment  in  terms  of  both  capital 
and  operating  costs  is  the  ultraviolet/ozone  treat- 
ment. There  is  little  difference  in  costs  between  the 
carbon  adsorption  and  ultraviolet/hydrogen  perox- 
ide system.  (Miller-PTT) 
W89-00938 


EFFECTS  OF  DISCHARGE  FLUCTUATION 
AND  THE  ADDITION  OF  FINE  SEDIMENT 
ON  STREAM  FISH  AND  MACROINVERTE- 
BRATES  BELOW  A  WATER-FILTRATION  FA- 
CILITY, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 
Resources  Management. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01061 


RO  DESALINATION  IN  NORTHWEST  CHINA, 

Lanzhou   Inst,   of  Membrane   Science  and  Tech. 

(China). 

For  primary  bibliographic  entry  see  Field  3A. 

W89-01065 


PRELIMINARY  PLAN  FOR  MEMBRANE  DE- 
SALINATION IN  CHINA, 

National     Bureau    of    Oceanography,    Hangzhau 

(China).  Second  Inst,  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  3A. 

W89-01066 


FILTRATION  TECHNOLOGIES  FOR  WATER 
TREATMENT, 

CWC-HDR,  Inc..  Cameron  Park,  CA. 

S.  P.  Hansen. 

Water/Engineering  and  Management  WENMD2. 

Vol.  135,  No.  8,  p  16-18,  22,  24,  August  1988.  5  fig, 

3  tab,  4  ref. 

Descriptors:  "Water  treatment  facilities,  "Water 
treatment,  "Filtration,  Sand  filters.  Direct  filtra- 
tion, Package  plants,  Diatomaceous  earth,  Giardia. 
Turbidity,  Ultrafiltration,  Membrane  processes, 
Regulations,  Surface  Water  Treatment  Rule,  Sur- 
face water,  Coagulation,  Viruses.  Microorganisms, 
Clarifiers. 

Several  filtration  technologies  are  designated  as 
Most  Applicable  Technologies  for  treatment  of 
surface  water  supplies  under  the  EPA  Surface 
Water  Treatment  Rule.  (1)  Conventional  treat- 
ment, most  widely  used,  includes  pretreatment 
with  chemical  coagulation,  rapid  mixing,  floccula- 
tion  and  sedimentation  followed  by  filtration.  (2) 
Direct  filtration  involves  only  filters,  often  pres- 
sure units,  preceded  by  chemical  coagulation  and 
mixing.  Raw  water  must  be  of  seasonally  uniform 
quality  with  turbidities  less  than  5  NTU.  (3)  Diato- 
maceous earth  filtration  (also  known  as  precoat  or 
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diatomite  filtration)  is  applicable  to  direct  treat- 
ment of  surface  waters  with  relatively  low  turbidi- 
ty. Problems  are  inherent  in  maintaining  a  perfect 
1/8-in  thick  film  during  the  process.  However,  it  is 
effective  in  removing  Giardia  cysts.  (4)  Slow-sand 
filtration  is  commonly  used  in  small  community 
systems  because  of  simplicity  of  operation.  The 
filtration  rates  are  50  to  100  times  slower  than 
direct  filtration.  (5)  Package  plants  are  factory- 
assembled  units  typically  consisting  of  chemical 
coagulation,  flocculation,  settling,  and  filtration.  A 
wide  range  of  capacities  and  designs  are  available. 
A  new  concept  is  the  adsorption  clarifier  package 
plant,  which  utilizes  an  upflow  filter  of  low-density 
plastic  bead  media  following  by  a  mixed-media 
filter  for  final  polishing.  (6)  Other  filtration  tech- 
nologies, considered  newly  emerging,  are  mem- 
brane filtration  (ultrafiltration)  and  cartridge  sys- 
tems. Performance  data  for  removal  of  microbes, 
viruses,  Giardia  lamblia  cysts,  and  turbidity  are 
given.  (Cassar-PTT) 
W89-01099 


SELECTING  A  CONTRACT  OPERATOR  FOR 
YOUR  WATER  OR  WASTEWATER  FACILITY, 

Professional  Services  Group,  Inc.,  Houston,  TX. 
M.  M.  Stump. 

Water/Engineering  and  Management  WENMD2, 
Vol.  135,  No.  8,  p  26-28,  August  1988. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Operating  policies,  'Contracts,  Mainte- 
nance, Performance  evaluation,  Management  plan- 
ning, Regulations. 

A  growing  number  of  communities  are  running 
their  water  and  wastewater  treatment  plants  under 
contract  operations  agreements.  Under  this  ar- 
rangement the  municipality  owns  the  facilities,  and 
a  private  firm  hires  employees  and  assumes  respon- 
sibility for  complete  operation  and  quality  control. 
Conditions  which  have  made  contract  operation 
more  attractive  to  a  muncipality  are  the  increasing 
stringent  standards  for  operating  wastewater 
plants,  inadequately  trained  employees,  lack  of 
available  personnel  with  required  skills,  and  rising 
operating  costs.  Selection  of  a  contractor  involves 
investigation  of  the  contractors'  qualifications, 
preparation  of  a  request  for  proposal,  evaluation  of 
the  proposals  after  submission  by  the  contractors, 
final  selection  of  a  firm  (possibly  with  a  backup), 
and  development  of  a  suitable  contract  for  oper- 
ation. After  plant  operation  has  been  assumed  by 
the  private  contractor,  the  municipality  must  moni- 
tor the  performance  of  the  contractor,  usually  by 
daily  contact  between  the  utility  manager  and  the 
contractor.  Employees  are  usually  chosen  from  the 
present  group  of  municipal  workers.  The  fear  of 
losing  control  of  the  facility  can  be  eased  by  care- 
ful choice  of  a  contractor  and  regular  reporting 
mechanisms.  (Cassar-PTT) 
W89-01100 


VALVES  FOR  CONTROLLING  PRESSURE, 
FLOW  AND  LEVEL, 

Watts  Regulator  Co.,  North  Andover,  MA. 

J.  P.  Hopkins. 

Water/Engineering  and  Management  WENMD2, 

Vol.    135,   No.   8,   p  42-44,   August    1988.   9  fig. 

Descriptors:  'Water  distribution,  'Valves,  'Water 
pressure,  'Flow  control,  'Water  level,  Control 
systems,  Automation,  Sensors. 

Automatic  control  valves  are  used  for  control  of 
pressure,  flow,  and  level  in  water  distribution  sys- 
tems. For  pressure  control  the  following  types  of 
valves  are  available:  pressure  reducing  valve,  sus- 
taining or  back  pressure  control  valve,  and  relief 
valve.  Flow  control  is  accomplished  in  gravity 
systems  with  a  hydraulically  operated  valve 
equipped  with  a  pilot  control  system  that  responds 
to  a  differential  producing  device  such  as  an  orifice 
plate.  Valves  used  for  flow  control  in  pumped 
systems  are  differential  relief  valves  and  pressure 
sustaining  or  back  pressure  valves.  Float  type  con- 
trols, either  mechanical  or  hydraulic,  are  the  most 
common  level  controls.  Other  methods  are  electric 
probes  in  a  tank  and  floatless  controls  (also  known 
as  altitude  valves).  In  addition  to  the  single-func- 
tion   valves    described    above,    multiple-function 


valves  are  available.  An  example  is  a  pressure 
reducing/pressure  sustaining  valve  with  a  check 
feature  and  a  solenoid  override  to  open  or  close 
the  valve  from  a  remote  location  in  response  to 
signals  from  electrical  probes  or  pressure  switches 
in  the  system.  (Cassar-PTT) 
W  89-0 1102 


MAKING  THE  RIGHT  MOVES  IN  SCADA  SE- 
LECTION, 

HSQ  Technology,  Inc.,  San  Francisco,  CA. 

D.  J.  Arndt. 

Water/Engineering  and  Management  WENMD2, 

Vol.  135,  No.  8,  p  56-58,  60,  62,  65,  August  1988.  5 

fig,  6  ref. 

Descriptors:  'SCADA  systems,  'Water  treatment, 
'Wastewater  treatment,  'Control  systems,  'Auto- 
mation, Data  acquisition,  Computers,  Supervisory 
Control  and  Data  Acquisition  systems,  Data  proc- 
essing, Data  transmission,  Design  criteria. 

Supervisory  Control  and  Data  Acquisition 
(SCADA)  systems,  properly  designed  and  execut- 
ed, should  benefit  the  owner  of  a  water  system  for 
more  than  a  decade.  Goals  of  a  computer  system 
are  to  make  the  information  flow  more  productive- 
ly and  provide  the  operator  with  a  means  to  better 
understand  the  process.  The  minimum  configura- 
tion of  a  SCADA  system  includes  a  central  com- 
puter, an  interactive  operator  terminal,  a  printer  or 
two,  site-installed  data  acquisition  units,  and  the 
means  for  the  central  computer  to  communicate 
with  all  of  these  entities.  These  components  may 
be  combined  to  suit  the  system  needs.  Factors  in 
system  design  are  how  the  system  is  to  be  used, 
who  is  going  to  use  it,  what  is  the  size  of  the  initial 
system,  and  what  are  the  future  expansion  require- 
ments. Points  to  be  considered  in  the  selection  of  a 
SCADA  system  are  the  hardware  capacity,  soft- 
ware suitable  for  the  present  needs  and  for  future 
expansion,  ease  of  man-to-machine  interface,  good 
documentation  of  system  and  programs,  guaran- 
teed training  by  the  manufacturer,  reliability  of  the 
supplier,  service  availability,  warranty,  and  the  use 
of  consulting  firms  for  system  selection.  A  chart  is 
presented  showing  the  appropriate  combination  of 
computers  and  terminals  and  their  sizes  for  seven 
sizes  of  systems  from  a  small  system  with  12 
remote  telemetry  units  with  1  user  to  a  super 
system  with  up  to  500  remote  telemetry  units  and  4 
users  at  3  locations.  (Cassar-PTT) 
W89-0U03 


RADIONUCLIDES  IN  DRINKING  WATER, 

Maine  Univ.,  Orono.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01104 


OCCURRENCE   OF   RADON   IN   WELL  SUP- 
PLIES, 

American  Water  Works  Service  Co.,   Voorhees, 

NJ.  System  Water  Quality  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01105 


DISPOSAL   OF   RADIUM   REMOVED   FROM 
DRINKING  WATER, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01106 


OPERATING  A  SMALL  FULL-SCALE  ION  EX- 
CHANGE SYSTEM  FOR  URANIUM  REMOV- 
AL, 

Arber  (Richard  P.)  Associates,  Inc.,  Denver,  CO. 
R.  T.  Jelinek,  and  T.  J.  Sorg. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  7,  p  79-83,  July  1988.  1 
fig,  8  tab,  9  ref.  U.S.  EPA  Order  7C7639NNSE. 

Descriptors:  'Well  waters,  'Water  treatment, 
'Sludge  disposal,  'Uranium  radioisotopes,  'Ra- 
dioisotopes, 'Ion  exchange,  Radon,  Wells, 
Groundwater. 

The  design  and  operation  of  a  small  full-scale  anion 
exchange  system   used   to   remove  uranium  from 


well  water  near  Denver,  Colorado,  are  described. 
The  treatment  system  consists  of  two  spiral-wound 
cartridge  prefilters  in  parallel,  a  two-tank  commer- 
cial water  softener  system  arranged  in  series,  a 
brine  tank  to  batch  regenerant,  and  facilities  to 
store  or  transfer  spent  regenerant.  Large  vented 
treated-water  storage  tanks  provide  sufficient  de- 
tention time  and  water-air  interface  for  release  of 
radon  gas  before  use.  The  raw  water  processed  in 
this  system  does  not  have  high  radon  levels.  Ulti- 
mate disposal  of  spent  ion  exchange  resin  regener- 
ants  and  rinse  waters  is  by  hauling  and  discharge 
into  a  local  wastewater  treatment  facility.  Regen- 
eration is  done  about  twice  a  year,  since  the  system 
serves  a  school.  Gamma  radiation  buildup  within 
the  system  does  not  appear  to  be  a  health  concern. 
(Cassar-PTT) 
W 89-0 1107 


EVALUATING  VARIOUS  ADSORBENTS  AND 
MEMBRANES  FOR  REMOVING  RADIUM 
FROM  GROUNDWATER, 

Houston  Univ.,  TX.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

D.  Clifford,  W.  Vijjeswarapu,  and  S.  Subramonian. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  7,  p  94-104,  July  1988.  7 
fig,  10  tab,  35  ref.  U.S.  EPA  and  University  of 
Houston  Cooperative  Agreement  CR-813148. 

Descriptors:  'Water  treatment,  'Radium,  'Mem- 
brane processes,  'Adsorption,  'Reverse  osmosis, 
Dissolved  solids,  Radium-selective  complexer, 
Radon,  Alumina,  Sludge  disposal,  Ion  exchange, 
Groundwater  pollution,  Radioisotopes,  Perform- 
ance evaluation,  Cost  analysis. 

Field  studies  were  conducted  in  Lemont,  Illinois, 
to  evaluate  adsorbents  and  reverse  osmosis  mem- 
branes for  removing  radium  from  groundwater.  A 
radium-selective  complexer  and  barium-sulfate- 
loaded  alumina  appeared  to  have  the  best  potential 
for  low-cost  adsorption  of  radium  from  raw  water 
or  ion  exchange  brines,  provided  that  the  problem 
of  the  ultimate  disposal  of  spent  media  can  be 
solved.  A  new,  low-pressure  (70  psig)  reverse  os- 
mosis module  achieved  radium  and  total  dissolved 
solids  rejections  of  91%  and  87%,  respectively. 
Central  treatment  with  standard  or  low-pressure 
reverse  osmosis  modules  would  be  effective  for 
radium  removal,  but  expensive  and  unnecessary  if 
total  dissolved  solids  reduction  is  not  also  required. 
Point-of-use  treatment  using  reverse  osmosis  is  ef- 
fective for  removing  radium  and  may  be  cost  effec- 
tive for  very  small  communities.  (Author's  ab- 
stract) 
W89-01109 


METHODS  FOR  REMOVING  URANIUM 
FROM  DRINKING  WATER, 

Environmental     Protection     Agency,     Cincinnati, 

OH.  Drinking  Water  Research  Div. 

T.  J.  Sorg. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  7,  p  105-111,  July  1988.  8 

fig,  6  tab,  15  ref. 

Descriptors:  'Water  treatment,  'Uranium,  Drink- 
ing water,  Radon,  Coagulation,  Filtration,  Lime, 
Ion  exchange,  Alumina,  Activated  carbon,  Ad- 
sorption, Reverse  osmosis,  Hydrogen  ion  concen- 
tration. Performance  evaluation,  Water  softening. 

Treatment  methods  for  removing  uranium  from 
drinking  water  are  reviewed.  Percent  removals  of 
uranium  were  as  follows:  iron  coagulation,  80-95  at 
pH  6  and  10;  alum  coagulation,  90-95  at  pH  10  and 
80-85  at  pH  6;  lime  softening,  99  at  pH  10.6  plus 
Mg  ion  from  natural  or  added  sources;  cation 
exchange,  80-85;  cation  exchange  in  H+  form,  90- 
95  at  pH  3.5;  cation  exchange  in  Ca-h  +  form,  70 
at  pH  4;  cation  exchange  in  Na+  form,  70-85  at 
pH  7  and  above;  anion  exchange.  99  at  10,000  to 
50,000  bed  volumes;  activated  alumina,  99  at  1500 
to  2000  bed  volumes;  granular  activated  carbon, 
90+  (limited  capacity);  and  reverse  osmosis,  99. 
Although  cation  exchange  and  granular  activated 
carbon  can  remove  uranium  effectively,  their  use 
in  drinking  water  treatment  is  not  considered  prac- 
tical. (Cassar-PTT) 
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W  84-01 110 


ROLE   OF   THE   STATES    IN   SOLVING   THE 
SMALL  SYSTEM  DILEMMA, 

Miller   (Wade)   Associates.    Inc.,   Arlington.   VA. 

i  imarv  bibliographic  entry  see  Field  6E. 
W89-01111 


SDWA  AMENDMENTS:  SMALL  COMMUNITY 
COMPLIANCE, 

Black  and  Veatch.  Kansas  City.  MO. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01U2 


FINANCING  STRATEGIES  FOR  SMALL  SYS- 
TEMS, 

Nuveen  (John)  and  Co..  Inc.  Chicago.  IL. 

B.  R.  Sagraves.  J.  H.  Peterson,  and  P.  C.  Williams. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80.  No.  8,  p  40-43.  August  1988.  3 

tab. 

Descriptors:  'Water  treatment.  'Financing,  *Small 
water  systems,  *Safe  Drinking  Water  Act.  Drink- 
ing water.  Costs,  Capital  costs.  Management  plan- 
ning. Regulations. 

The  financing  demands  and  economic  burdens  of 
complying  with  the  requirements  of  the  1986 
amendments  to  the  Safe  Drinking  Water  Act  will 
be  the  greatest  and  most  difficult  to  overcome  for 
water  systems  serving  populations  of  fewer  than 
10,000  people  The  unit  cost  of  compliance  will  be 
dramatically  higher  for  small  systems  than  that  for 
larger  systems,  and  small  systems  will  have  to  deal 
with  rate  shock,  financing  plans  of  marginal  feasi- 
bility, and  limited  access  to  capital  markets.  Cre- 
ative new  measures  must  be  developed  to  furnish 
the  needed  capital  to  small  water  utilities.  Models 
for  these  efforts  include  local  initiatives  in  the  form 
of  mergers  and  joint  action  and  state  initiatives  that 
include  pooling  of  debt  financing,  credit  support, 
and  outright  subsidies.  (Author's  abstract) 
W89-01113 


AWVVA  SMALL  SYSTEMS  PROGRAM, 

American  Water  Works  Association,  Denver,  CO. 

M.  A.  Scharfenakcr. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.   80,  No.  8,  p  44-45,  47,  August 

1988. 

Descriptors:  'Water  treatment,  'Small  water  sys- 
tems, 'Technology  transfer,  'Education,  Regula- 
tions, Safe  Drinking  Water  Act.  Standards,  Drink- 
ing water.  Costs,  Financing,  American  Water 
Works  Association  Small  Systems  Program. 

To  better  help  small  water  systems  comply  with 
increasingly  stringent  drinking  water  regulations, 
the  American  Water  Works  Association  has  estab- 
lished a  Small  Systems  Program  as  a  component  of 
the  Technical  and  Professional  Activities  Depart- 
ment. All  association  efforts  to  assist  small  systems 
have  been  consolidated  with  the  program,  the  pri- 
mary objective  of  which  is  outreach  education 
through  information  dissemination  and  technical 
assistance  at  the  section  level,  in  cooperation  with 
state  regulatory  agencies  and  other  organizations 
assisting  small  systems  Recent  infusions  of  outside 
funds  have  made  the  fledgling  Small  Systems  Pro- 
gram into  a  S  300,000  operation.  (Author's  abstract) 
W89-01I14 


RURAL  COMMUNITY  ASSISTANCE  PRO- 
GRAM, 

Rural  Community  Assistance  Corp.,  Sacramento, 

CA 

W.  French,  and  1.   Yu  II 

Journal  of  the  American  Water  Works  Association 

JAWWA5.  Vol.  80.  No.  8.  p  48-51,  August   1988. 

Descriptors:  *  Technology  transfer.  'Training, 
'Water  treatment,  'Rural  areas,  Small  water  sys- 
lems,  Regulations.  Safe  Drinking  Water  Act.  State 
jurisdiction.  Water  quality,  Standards.  Drinking 
water,  Costs.  Financing.  Training,  Rural  Commu- 
nity Assistance  Program,  Governmental  interrela- 
tions. 


The  Rural  Community  Assistance  Program  com- 
prises six  regional  agencies  whose  goal  is  to  devel- 
op the  capability  of  rural  community  officials  to 
solve  their  own  local  water  and  wastewater  prob- 
lems. Funded  for  more  than  nine  years  by  various 
federal,  state,  and  private  sources,  the  program 
agencies  offer  region-specific  technical  assistance 
and  training  and  work  to  improve  federal  and  state 
government  response  to  the  needs  of  rural  commu- 
nities. (Author's  abstract) 
W89-01115 


SOURCE    PROTECTION    AND    THE    SMALL 
UTILITY, 

Chautauqua   County   Dept.   of  Health,   Mayville, 
NY.  Div.  of  Environmental  Health  Services. 
For   primary   bibliographic   entry   see   Field    5G. 
W89-01116 


DESIGN  CONSIDERATIONS  FOR  PACKAGE 
WATER  TREATMENT  SYSTEMS, 

Process  Applications,  Inc.,  Fort  Collins,  CO. 

L.  D.  DeMers,  B.  D.  Hanzon,  F.  L.  Glick,  and  R. 

M.  Schultz. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  8,  p  58-61,  August  1988.  2 

fig,  2  tab. 

Descriptors:  'Water  treatment  facilities,  'Water 
treatment,  Performance  evaluation,  Package  water 
systems,  Crested  Butte  Water  and  Sanitary  Dis- 
trict, Colorado,  Recreation  facilities,  Water  supply. 

The  Crested  Butte  Water  and  Sanitary  District 
(Colorado)  chose  a  package  water  treatment 
system  to  replace  its  existing  system,  which  needed 
upgrading.  It  was  especially  important  to  provide  a 
high  quality  product  because  any  outbreak  of  wa- 
terborne  disease  could  have  dramatic  economic 
repercussions  in  this  mountain  resort  community. 
The  package  plant  selected  provided  a  traditional 
treatment  train  of  flocculation  sedimentation,  and 
filtration.  It  has  proved  easy  to  operate  and  has 
allowed  the  district  to  efficiently  use  its  two  water 
sources,  springs  on  the  mountain  and  the  East 
River.  It  was  possible  to  install  the  system  during 
the  1985  construction  season  with  a  few  finishing 
touches  the  following  summer.  (Cassar-PTT) 
W89-01117 


NEW  REGULATIONS:  A  CHALLENGE  FOR 
SMALL  SYSTEMS, 

Brown  and  Caldwell,  Irvine.  CA. 

R.  G.  Sykes,  and  R.  N.  Doty. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  8.  p  62-64,  August  1988.  1 

fig,  1  tab. 

Descriptors:  'Water  treatment,  'Small  water  sys- 
tems, 'Regulations,  'Safe  Drinking  Water  Act, 
State  jurisdiction,  Water  quality,  Standards,  Drink- 
ing water,  Costs,  Financing,  Mountain  Water 
Company,  Montana,  Vandenberg  Village,  Santa 
Paula  Water  Works,  California,  Case  studies,  Tri- 
halomethanes. 

Three  small  utilities  using  groundwater  as  the  sole 
source  of  supply  are  shown  as  examples  of  the 
effects  of  the  1986  amendments  to  the  Safe  Drink- 
ing Water  Act.  The  Mountain  Water  Company, 
Missoula,  Montana,  faces  the  possibility  of  one  of 
its  sources  (a  subsurface  spring  infiltration  gallery) 
being  redesignated  as  a  surface  water  source  rather 
than  as  a  groundwater  source.  This  would  require 
monitoring  for  many  more  drinking  water  con- 
taminants and  possible  installation  of  filtration  and 
disinfection  equipment.  Other  options  in  this  situa- 
tion are  modifications  to  prevent  surface  contami- 
nation or  abandonment  of  the  infiltration  gallery. 
A  second  type  of  problem  is  faced  by  the  Vanden- 
berg Village.  California,  water  utility-meeting 
lower  maximum  contaminant  levels  for  trihalo- 
methanes.  This  system  removes  iron  and  manga- 
nese, producing  a  chlorine  residual.  The  concentra- 
tion of  trihalomethanes  could  be  minimized  by 
limiting  retention  time  in  storage  tanks  and  altering 
operations.  The  Santa  Paula,  (California)  Water 
Works  exemplifies  a  third  situation:  the  probability 
that  the  water  quality  would  meet  the  more  strin- 
gent standards  and  no  changes  would  be  required. 
(Cassar-PTT) 


W89-01U8 


OZONE-INDUCED  PARTICLE  DESTABILIZA- 
TION, 

Stevens   Inst,   of  Tech.,   Hoboken,   NJ.   Dept.   of 

Civil  and  Ocean  Engineering. 

D.  Grasso.  and  W.  J.  Weber. 

Journal  of  the  American  Water  Works  Association 

JAWWA5.  Vol.  80,  No.  8,  p  73-81,  August  1988. 

20  fig,  3  tab,  73  ref. 

Descriptors:  'Water  treatment,  'Disinfection. 
'Ozonation,  'Organic  matter,  'Particulate  matter. 
Dissolved  organic  carbon,  Humic  acids,  Bentonite, 
Turbidity,  Huron  River,  Mokcular  structure.  Po- 
lymerization. 

Commercial  humic  acid  preparations  respond  dif- 
ferently to  ozonation  when  compared  with  natural 
dissolved  organic  matter.  Ozonation  decreases  the 
relative  polarity  of  the  natural  Huron  River  water 
dissolved  organic  matter  and  increases  that  of 
humic  acid.  Ozonation  produces  apparent  shifts 
toward  higher  apparent  molecular  weight  species 
in  the  Huron  River  water  systems  and  toward 
lower  apparent  molecular  weight  species  in  the 
humic  acid  systems.  The  dissolved  organic  matter 
in  the  Huron  River  water  is  primarily  aliphatic, 
whereas  the  humic  acid  appears  to  include  a  sub- 
stantial amount  of  methyl  aromatics.  Ozonation 
may  cleave  aromatic  rings  in  the  humic  acid 
system  and  create  longer  chain  ahphatics  in  the 
Huron  River  water.  The  nature  and  chemistry  of 
the  panicles  in  aquatic  systems  also  play  important 
roles  in  ozone's  impact  on  their  relative  stability. 
Polymerization  of  metastable  organics  may  be  the 
primary  mechanism  responsible  for  ozone-induced 
particle  destabilization  in  the  Huron  River  water- 
bentonite  system.  (Cassar-PTT) 
W89-01120 


REVIEW  OF  THE  USE  OF  XAD  RESINS  TO 
CONCENTRATE  ORGANIC  COMPOUNDS  IN 
WATER, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01215 


GRAVIMETRIC  MEASUREMENT  OF  AD- 
SORPTION PARAMETERS  IN  WATER  SYS- 
TEMS WITH  A  QUARTZ  SPRING  BALANCE, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01216 


FACTORS  AFFECTING  COAGULATION  WITH 
ALUMINUM  SULFATE:  I.  PARTICLE  FORMA- 
TION AND  GROWTH, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

C.-J.  Kuo,  G.  L.  Amy,  and  C.  W.  Bryant. 
Water  Research  WATRAG,  Vol.  22,  No.  7,  p  853- 
862,  July  1988.  6  tab,  37  ref. 

Descriptors:  'Water  treatment,  'Chemical  coagu- 
lation, 'Aluminum  sulfate,  'Coagulation,  'Particle 
formation,  'Particle  growth,  Water  quality,  Hy- 
drogen ion  concentration.  Turbidity,  Ozonation, 
Flocculation,  Experimental  design,  Dissolved 
solids,  Filtration. 

The  effects  of  several  important  water-quality  and 
water-treatment  variables  on  particle  formation 
and  growth  during  chemical  coagulation  were 
studied.  Experimental  variables  included  initial  pH, 
initial  turbidity,  aluminum  sulfate  dose,  preozona- 
tion  dose,  and  flocculation  time.  An  orthogonal 
experimental  design  was  employed  with  statistical 
analysis  of  data  by  Duncan's  Multiple-Range  Test. 
The  variables  investigated  proved  to  be  capable  of 
imparting,  individually  or  collectively,  statistically- 
significant  effects  on  particle  formation  and 
growth.  Differences  in  dissolved  organic  matter 
also  affected  particle  growth.  Volume  average  di- 
ameter and  total  particle  number  proved  to  be 
parameters  more  sensitive  than  turbidity  in  moni- 
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toring  particle-related  phenomena.  For  the  condi- 
tions studied  during  this  research,  an  alum  dose  of 
25  mg/l,  without  preozonation,  and  with  a  floccu- 
lation  period  of  20  min  provided  effective  particle 
growth,  adequate  for  removal  by  a  subsequent 
granular-media  filtration  process.  Particle  growth 
during  coagulation  was  a  necessary  prerequisite  for 
the  effective  use  of  subsequent  solid/liquid  separa- 
tion processes.  (See  also  W89-01 122)  (Author's  ab- 
stract) 
W89-01221 


FACTORS  AFFECTING  COAGULATION  WITH 
ALUMINUM  SULFATE:  II.  DISSOLVED  OR- 
GANIC MATTER  REMOVAL, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

C.-J.  Kuo,  and  G.  L.  Amy. 

Water  Research  WATRAG,  Vol.  22,  No.  7,  p  863- 
872,  July  1988.  4  fig,  8  tab,  28  ref. 

Descriptors:  *Water  treatment,  'Chemical  coagu- 
lation, *Aluminum  sulfate,  ""Coagulation,  *Dis- 
solved  solids,  Water  quality,  Hydrogen  ion  con- 
centration, Turbidity,  Ozonation,  Flocculation, 
Experimental  design,  Organic  carbon,  Alum, 
Humic  acids. 

The  effects  of  initial  water-quality  conditions  and 
water-treatment  variables  on  the  removal  of  dis- 
solved organic  matter  (DOM)  during  coagulation 
were  studied.  Initial  pH,  initial  turbidity,  aluminum 
dose,  preozonation  dose,  and  flocculation  time 
were  studied  as  experimental  variables.  An  orthog- 
onal experimental  design  was  employed  with  statis- 
tical analysis  of  data  by  Duncan's  Multiple-Range 
Test.  The  removal  of  DOM  was  studied  by  meas- 
uring nonpurgeable  organic  carbon  and  uv  absor- 
bance.  The  dominant  factor  affecting  the  removal 
of  DOM  was  alum  dose.  Effective  DOM  removal 
was  observed  at  pH  5.5  in  the  presence  of  a  moder- 
ate amount  of  turbidity.  Preozonation  did  not 
clearly  affect  DOM  removal,  while  the  provision 
of  a  flocculation  period  may  not  necessarily  be 
required  for  effective  DOM  removal.  Conditions 
conducive  to  effective  DOM  removal  were  gener- 
ally similar  to  those  effective  in  promoting  particle 
formation  and  growth.  Important  characteristics  of 
the  DOM  such  as  molecular  weight  and  humic 
substances  content  were  also  found  to  influence  its 
removal.  (See  also  W89-01 121)  (Shidler-PTT) 
W89-01222 


MECHANISM  OF  INACTIVATION  OF  TOBAC- 
CO MOSAIC  VIRUS  WITH  OZONE, 

Government  Industrial  Development  Lab.,  Sap- 
poro (Japan). 

N.  Shinriki,  K.  Ishizaki,  T.  Yoshizaki,  K.  Miura, 
and  T.  Ueda. 

Water  Research  WATRAG,  Vol.  22,  No.  7,  p  933- 
938,  July  1988.  6  fig,  28  ref. 

Descriptors:  *Water  treatment,  'Wastewater  treat- 
ment, 'Ozonation,  'Viruses,  'Plant  viruses,  Disin- 
fection, Phosphates,  RNA,  Tritium,  Proteins,  Cor- 
relation analysis. 

The  use  of  ozone  for  disinfection  and  inactivation 
of  viruses  is  attracting  considerable  attention;  it  is 
already  used  for  water  and  wastewater  treatment 
in  Europe.  Accordingly,  the  inactivation  by  ozone 
of  tobacco  mosaic  virus  (TMV)  in  a  phosphate 
buffer  (pH  6.9)  was  studied.  It  was  previously 
reported  that  the  damage  to  naked  TMV  RNA 
occurred  at  the  guanine  moiety  of  the  RNA;  this 
paper  describes  experiments  which  clarified  the 
inactivation  mode  by  using  tritium-labeled  TMV 
(TMV)  prepared  by  the  reconstitution  of  tritium- 
labeled  TMV  RNA  (RNA*)  and  the  coat  protein 
of  TMV.  It  was  found  that  the  amount  of  extracted 
TMV  RNA*  from  ozone-treated  TMV*  decreased 
with  the  advance  of  ozonization,  and  that  there 
was  good  correlation  between  the  loss  of  infectiv- 
ity  and  the  decrease  of  recovery  of  TMV  RNA*. 
When  TMV  lost  its  infectivity  due  to  ozone,  tryp- 
tophan and  tyrosine  of  the  coat  protein  were  also 
degraded  by  the  ozone.  Polyacrylamide-gel  elec- 
trophoretic  analysis  of  the  substance  produced 
during  ozonization  showed  that  the  coat  protein 
subunits  were  aggregated  with  each  other  and 
cross-linked  with  TMV  RNA*.  From  these  results, 


it  was  concluded  that  loss  of  uncoating  ability  is 
the  major  cause  of  the  degradation  of  TMV  infec- 
tivity by  ozone.  (Author's  abstract) 
W89-01229 


NITRATE  REMOVAL  FROM  WATER  SUP- 
PLIES USING  BIOLOGICAL  DENITRIFICA- 
TION, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

M.  F.  Dahab,  and  Y.  W.  Lee. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  9,  p  1670-1674,  September 
1988.  5  fig,  2  tab,  20  ref. 

Descriptors:  *Water  treatment,  *Nitrates,  'Nitro- 
gen removal,  'Biological  treatment,  'Denitrifica- 
tion,  Water  supply,  Contamination,  Turbidity,  Sus- 
pended solids,  Pretreatment  of  water. 

The  potential  of  using  bio-denitrification  for  re- 
moving nitrates  from  contaminated  water  supplies 
using  static-bed  upflow  reactors  was  examined. 
The  reactors  were  operated  for  10  months  with  a 
feed  concentration  of  100  mg  nitrate-N/L.  This 
treatment  resulted  in  near-total  removal  of  nitrate 
at  a  C/N  ratio  of  1.5.  They  also  imparted  turbidity 
and  suspended  solids  to  the  effluent;  thus,  bio- 
denitrification  can  only  be  used  as  a  pretreatment 
step  in  a  water-purification  system.  (Author's  ab- 
stract) 
W89-01237 


ANALYTICAL  SIMULATION  OF  WATER 
SYSTEM  CAPACITY  RELIABILITY:  1.  MODI- 
FIED FREQUENCY-DURATION  ANALYSIS, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

B.  F.  Hobbs,  and  G.  K.  Beim. 

Water  Resources  Research  WRERAO,  Vol.   24. 

No.  9,  p  1431-1444,  September  1988.  8  fig,  41  ref, 

append.  NSF  Grant  ECE  85-52524. 

Descriptors:  'Water  supply,  'Management  plan- 
ning, 'Simulation  analysis,  'Frequency  analysis, 
'Water  demand,  Water  storage,  Pumps,  Water 
treatment  facilities,  Capacity,  Aqueducts,  Estima- 
tion. 

The  computation  of  the  unavailability  and  expect- 
ed unserved  demand  of  a  water-supply  system 
having  random  demand,  post-treatment  water  stor- 
age, and  unreliable  capacity  components  was  in- 
vestigated. Examples  of  such  components  included 
pumps,  treatment  plants,  and  aqueducts.  Modified 
frequency/duration  analysis  estimated  these  reli- 
ability statistics  by,  first,  calculating  how  often 
demand  exceeded  available  capacity  and,  second 
comparing  the  amount  of  water  in  storage  with 
how  long  such  capacity  deficits  lasted.  This  ap- 
proach built  upon  frequency/duration  methods  de- 
veloped by  the  power  industry  for  analyzing  gen- 
eration-capacity deficits.  Three  versions  of  the  fre- 
quency/duration approach  are  presented.  Two 
yield  bounds  to  system  unavailability  and  unserved 
demand  and  the  third  gives  an  estimate  of  their 
true  values  between  those  bounds.  (See  also  W89- 
01240)  (Author's  abstract) 
W89-01240 


ANALYTICAL  SIMULATION  OF  WATER 
SYSTEM  CAPACITY  RELIABILITY:  2.  A 
MARKOV  CHAIN  APPROACH  AND  VERIFI- 
CATION OF  THE  MODELS, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

G.  K.  Beim,  and  B.  F.  Hobbs. 

Water  Resources  Research  WRERAO,  Vol.   24, 

No.  9,  p  1445-1458.  September  1988.  4  fig,  3  tab,  26 

ref,  append.  NSF  Grant  ECE  85-52524. 

Descriptors:  *Water  supply,  'Management  plan- 
ning, 'Simulation  analysis,  'Capacity,  'Markov 
process,  *Water  demand,  Model  testing.  Stream- 
flow,  Water  storage.  Probabilistic  process.  Fre- 
quency analysis,  Monte  Carlo  method.  Estimation. 
Networks,  Reservoirs. 

A  reliability  model  for  water-supply  systems  repre- 
sents demand  changes,  failures  and  repairs  of  ca- 
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pacity  components,  and  streamflows  us  independ- 
ent Markov  chains.  Finished  (post-treatment) 
water  storage  was  simulated  using  an  operating 
policy  that  depended  on  the  system  state  Reliabil- 
ity statistics,  including  system  unavailability,  ex- 
pected unserved  demand,  and  the  frequency  and 
duration  of  failures,  were  obtained  from  the  transi- 
tion probabilities  and  resulting  steady-state  prob- 
abilities. Both  the  Markov  model  and  another  ana- 
lytical simulation  approach,  the  modified  frequen- 
cy/duration (F/D)  method,  were  applied  to  an 
actual  water-supply  system.  Their  results  were 
compared  to  those  of  a  more  realistic  Monte-Carlo 
simulation  in  order  to  verify  that  analytical  simula- 
tion yielded  useful  estimates  of  reliability  indices. 
The  modified  F/D  model  based  on  an  exponential 
distribution  of  capacity-deficit  durations  yielded 
adequate  estimates  of  system  unavailability  and 
expected  unserved  demand,  compared  to  Monte- 
Carlo  simulation.  So,  too,  did  the  Markov  model; 
in  addition,  the  Markov  technique  gave  good  esti- 
mates of  mean  failure  frequency  and  duration.  If  it 
is  desired  to  analyze  systems  with  multiple  demand 
points,  complex  networks,  and  a  large  amount  of 
storage,  Monte-Carlo  simulation  is  to  be  preferred. 
Two  procedures  for  interfacing  models  of  capacity 
reliability  with  simulation  models  of  large  reser- 
voirs are  proposed:  (1)  to  assume  that  the  supply 
capacity  is  the  outflow  of  the  reservoir,  based  upon 
an  operating  policy  chosen  without  consideration 
of  outages  of  other  system  components  or  random 
variations  in  demand;  or  (2)  to  study  capacity 
reliability  only  during  the  periods  for  which  reser- 
voir releases  are  adequate  to  meet  demands,  and  to 
assume  that  during  times  of  insufficient  releases  the 
capacity  of  other  components  is  no  less  than  the 
reservoir  release.  (See  also  W89-01239)  (Shidler- 
PTT) 
W89-01241 


WATER  SUPPLY  YIELDS  POWER, 

O'Brien  and  Gere  Engineers,  Inc..  Syracuse,  NY 
For  primary  bibliographic  entry  see  Field  8C. 
W89-01254 
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SCIENTIFIC  CONCEPTS  AND  METHODOLO- 
GIES PERTINENT  TO  LAKE  RESEARCH  AND 
LAKE  RESTORATION, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00013 


BACKGROUND  ASPECTS  OF  LAKE  RESTO- 
RATION: WATER  BALANCE,  HEAVY  METAL 
CONTENT,  PHOSPHORUS  HOMEOSTASIS, 

Northwestern  Univ..  Evanston.  IL.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00014 


LAKE  RESTORATION:  WHY  OXYGENATION 
AND  ARTIFICIAL  MIXING  CANNOT  SUBSTI- 
TUTE FOR  A  DECREASE  IN  THE  EXTERNAL 
PHOSPHORUS  LOADING, 

Eidgenoessische   Anstalt    fuer   Wasserversorgung, 

Abwasserreinigung    und    Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

R.  Gachter. 

Schweizerische       Zeitschrift       fuer      Hvdrologie 

SZHYA6,  Vol.  49,  No.  2,  p  170-185,  August  1987. 

13  fig,  3  tab,  13  ref. 

Descriptors:  'Limnology,  'Lake  restoration,  *Eu- 
trophication,  'Eutrophic  lakes,  'Phosphorus, 
'Aeration,  Remedies,  Baldegg  Lake,  Sempach 
Lake.  Oxygenation,  Hypolimnion,  Switzerland. 

Data  obtained  from  Lakes  Baldegg  and  Sempach. 
two  artificially  mixed  and  oxygenated  lakes,  show 
that  it  is  technically  possible  to  significantly  im- 
prove redox  conditions,  even  in  large  eutrophic 
lakes.  This  paper  discusses  ( 1 )  why  the  well-known 
release  of  phosphorus  from  anoxic  sediments  does 
not  necessarily  result  from  an  abiotic  reduction  of 
phosphorus  containing   iron   compounds;  (2)  why 
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net  phosphorus  retention  by  sediments  is  not 
simply  linearly  related  to  the  phosphorus  content 
of  a  lake;  and  (3)  why  artificial  oxygenation  of  a 
previously  anoxic  hypolimnion  does  not  perma- 
nently increase  phosphorus  retention  capacity  of 
lake  sediments.  It  is  concluded  that  improvement 
of  hypolimnic  redox  conditions  by  lake  internal 
measures  such  as  aeration  or  oxygenation  may 
accelerate  the  rate  of  recovery  induced  by  a  reduc- 
tion of  the  external  phosphorus  loading,  but  that 
oxygenation  per  se  will  hardly  be  able  to  cause  a 
reduction  of  trophic  state.  (Author's  abstract) 
W89-00015 


INTERNAL  ELEMENTAL  CYCLES  AFFECT- 
ING THE  LONG-TERM  ALKALINITY  STATUS 
OF  LAKES:  IMPLICATIONS  FOR  LAKE  RES- 
TORATION, 

Freshwater    Biological    Association,    Windermere 

(England). 

W.  Davison. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49.  No.  2,  p  186-201,  August  1987. 

3  fig,  3  tab,  23  ref. 

Descriptors:  *Lake  restoration,  *Chemical  proper- 
ties, 'Alkalinity,  'Limnology,  *Acid  lakes,  'Acidi- 
ty, 'Carbon  cycle,  Redox  reactions,  Lake  sedi- 
ments, Atmosphere,  Organic  matter,  Nutrients, 
Ecosystems,  Cycling  nutrients,  Homeostasis,  Eu- 
trophication. 

Although  the  major  processes  affecting  the  acid- 
base  balance  of  a  lake  are  directly  linked  to  reac- 
tions involving  nitrogen  and  sulfur,  they  also  are 
influenced  by  the  carbon  cycle  which  is  regulated 
by  the  supply  of  phosphorus.  Changes  in  the  long- 
term  alkalinity  of  a  lake  are  brought  about  by 
redox  reactions  in  solution  and  through  interac- 
tions with  the  atmosphere  and  sediments.  Adding 
organic  material  or  nutrients  may  help  to  restore 
acidified  lakes,  by  generating  base  and  by  the  in- 
creased carbon  turnover  creating  a  self-regulating 
ecosystem  which  is  resistant  to  change.  (Author's 
abstract) 
W89-00016 


STRATEGIES  OF  LAKE  SANITATION, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R.). 

H.  Bernhardt. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  2,  p  202-219,  August  1987. 

6  fig,  3  tab,  39  ref. 

Descriptors:  'Lake  restoration,  'Water  pollution 
control,  'Management  planning,  'Phosphorus 
compounds,  'Eutrophic  lakes,  Eutrophication, 
Limiting  nutrients. 

Lake  sanitation  measures  must  be  planned  so  that 
the  trophic  state  that  is  needed  for  the  lake  to  fulfill 
its  designated  purpose  can  be  achieved  with  a 
sufficient  degree  of  certainty.  This  is  obtainable 
solely  by  limiting  the  influx  of  phosphorus  com- 
pounds. The  influencing  factors  and  a  knowledge 
of  the  local  conditions  that  must  be  considered 
during  planning  are  described  and  discussed.  The 
limits  and  effectiveness  of  technical  and  adminis- 
trative single  and  joint  control  measures  are  pre- 
sented with  regard  to  the  source  of  the  phosphorus 
compounds.  (Author's  abstract) 
W89-00017 


RESPONSE  OF  PHYTOPLANKTON  COMMU- 
NITIES TO  CHANGING  LAKE  ENVIRON- 
MENTS, 

Freshwater    Biological    Association,    Windermere 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00018 


FOOD  WEB  MANIPULATION  WITHOUT  NU- 
TRIENT CONTROL:  A  USEFUL  STRATEGY  IN 
LAKE  RESTORATION, 

Technische  Univ.,  Dresden  (German  DR.).  Sek- 

tion  Wasserwesen. 

J.  Benndorf. 

Schweizerische      Zeitschrift       fuer      Hydrologie 


SZHYA6,  Vol.  49,  No.  2.  p  237-248,  August  1987. 
7  fig,  1  tab,  32  ref. 

Descriptors:  'Limnology,  'Lake  restoration, 
'Food  chains,  'Biomanipulation,  'Eutrophic  lakes, 
'Water  quality  control,  Zooplankton,  Phytoplank- 
ton,  Nutrients,  Phosphorus,  Eutrophication,  Light 
penetration,  Turbidity. 

The  results  of  long-term,  full-scale  experiments  in 
biomanipulation  (in  the  closer  sense  of  top-down 
control  of  the  food  web)  in  water  bodies  having 
extremely  different  phosphorus  loads  reveal  that 
there  is  a  close  connection  between  the  efficiency 
of  food  web  manipulation  and  the  nutrient  situation 
in  the  particular  water  body.  Top-down  control 
provides  a  high  probability  of  improving  water 
quality  with  respect  to  Secchi  depth  and  algal 
biomass  only  if  it  is  connected  with  a  decrease  in 
the  in-lake  phosphorus.  If  that  decrease  in  phos- 
phorus is  not  achieved  for  different  reasons,  the 
high  probability  of  an  efficient  top-down  control  is 
limited  to  zooplankton  and  to  structural  changes  in 
the  phytoplankton.  A  lake-specific  "biomanipula- 
tion-efficiency  threshold'  of  the  phosphorus  load 
should  not  be  exceeded.  Integrated  water  quality 
control,  i.e,  a  combination  of  the  strategy  of  load 
reduction  with  the  strategy  of  'ecotechnology', 
seems  to  be  a  very  promising  way.  (Author's  ab- 
stract) 
W89-00019 


CHEMICAL  METHODS  OF  P-ELIMINATION 
IN  THE  TRIBUTARIES  OF  RESERVOIRS  AND 
LAKES, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R.). 

J.  Clasen,  and  H.  Bernhardt. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  2,  p  249-259,  August  1987. 

12  fig,  11  ref. 

Descriptors:  'Water  pollution  treatment,  'Wahn- 
bach  Reservoir,  'Lake  restoration,  'Phosphorus, 
'Eutrophic  lakes,  'Drinking  water,  'West  Germa- 
ny, Water  management,  Nonpoint  pollution 
sources,  Eutrophication,  Turbidity,  Agricultural 
runoff,  Chlorophyll  a.  Light  penetration,  Hydro- 
gen ion  concentration. 

Based  on  experiences  gained  at  Wahnbach  Reser- 
voir (West  Germany)  the  success  of  chemical 
phosphorus-elimination  in  tributaries  is  described 
with  regard  to  eutrophication  and  subsequent  im- 
provement of  the  conditions  for  drinking  water 
treatment.  Starting  in  late  1977,  a  phosphorus 
elimination  plant  began  operating  using  activated 
alumina  filters.  The  plant  is  situated  below  a  pre- 
reservoir  on  the  main  tributary  to  Wahnbach  Res- 
ervoir. Other  methods  of  control  have  been  used  to 
deal  with  agricultural  runoff  from  the  less  signifi- 
cant tributaries.  The  following  changes  have  been 
noted  in  the  reservoir  since  phosphorus  concentra- 
tion in  the  reservoir  since  phosphorus  removal  was 
begun:  decrease  in  phosphorus  concentration  in  the 
reservoir,  decrease  in  chlorophyll  a  concentration, 
increase  in  Secchi  disk  readings,  and  decrease  in 
Oscillatoria  rubescens  abundance.  Primary  produc- 
tivity also  decreased  during  the  observation  period, 
as  indicated  by  a  decrease  in  the  amount  of 
summer  season  pH  increase.  (Sand-PTT) 
W89-00020 


EVALUATION  OF  LAKE  RESTORATION  IN 
SWEDEN, 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

C.  Forsberg. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  2,  p  260-274,  August  1987. 

7  fig,  32  ref. 

Descriptors:  'Lake  restoration,  'Acid  rain,  'Eu- 
trophic lakes,  'Acidic  water,  'Water  management, 
'Sweden,  Phosphorus,  Liming,  Government  sup- 
ports, Air  pollution. 

A  large  portion  of  the  water  resources  in  Sweden 
has  been  afflicted  by  acidification  and  eutrophica- 
tion. About  18,000  Swedish  lakes  are  classified  as 
acidified.  The  most  effective  external  restoration 


measure  is  reducing  acidifying  emissions  to  the 
atmosphere.  Sulphur  emissions  within  Sweden 
have  been  reduced  by  more  than  50%  since  the 
end  of  the  1970s.  Partial  recoveries  from  the  influ- 
ences of  acidification  are  reported  from  some  lakes 
in  western  Sweden.  The  most  common  internal 
restoration  measure  used  to  reclaim  acidified  lakes 
is  liming.  Positive  effects,  expressed  as  biological 
recolonization,  have  been  obtained  when  liming 
sufficiently  improved  water  quality.  Chemical,  but 
no  biological  goals  have  been  identified  for  the 
liming  program.  Lake  liming  is  looked  upon  as 
only  a  temporary  defense  strategy  to  be  used  until 
the  emissions  of  acidifying  compounds  are  suffi- 
ciently reduced.  During  the  1970s  advanced 
wastewater  treatment  for  phosphorus  removal  was 
developed  as  a  means  fo  eutrophication  control. 
About  850  treatment  plants  for  P  removal  are 
serving  5.5  million  persons  and  320  biological 
plants  1.3  million  persons.  As  a  result  of  this  pro- 
gram successful  recovery  was  observed  in  many 
water.  In  many  shallow  lakes,  recovery  was  de- 
layed due  to  internal  nutrient  loading  from  the 
sediments.  Other  external  measures  such  as  diver- 
sion and  reduction  of  nutrients  from  nonpoint 
sources  are  discussed.  Experiences  of  biological 
(grass  carp,  biomanipulation),  chemical  (floccula- 
tion,  sediment  oxidation)  and  mechanical  (sediment 
removal)  measures  and  measures  against  oxygen 
deficiency  and  restoration  of  lowered  and  over- 
grown lakes  are  discussed  and  evaluated.  It  can  be 
concluded  that  there  is  a  need  for  more  careful 
planning,  improved  methods  and  cooperation  be- 
tween different  interests  involved  in  lake  restora- 
tion. Governmental  grants  have  been  allocated  for 
external  and  internal  restoration  measures  for  nu- 
trient reductions,  and  are  at  present  given  for 
liming  operations  in  acidified  lakes.  (Sand-PTT) 
W 89-00021 


NITROGEN  BUDGET  OF  THE  SCHELDT  HY- 
DROGRAPHICAL  BASIN, 

Universite  Libre  de  Bruxelles  (Belgium).  Lab.  d'O- 

ceanographie. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00155 


IMMOBILIZATION  OF  LEACHABLE  TOXIC 
SOIL  POLLUTANTS  BY  USING  OXIDATIVE 
ENZYMES, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Bio- 
chemistry and  Microbiology. 
M.  J.  R.  Shannon,  and  R.  Bartha. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54.  No.  7,  p  1719-1723,  July  1988. 
4  tab,  14  ref. 

Descriptors:  'Soil  contamination,  'Hazardous  ma- 
terials, 'Water  pollution  control,  'Immobilization, 
'Enzymes,  'Phenols,  'Leaching,  Soil  manage- 
ment, Horseradish  peroxidase,  Chemical  oxidation, 
Polymers,  Fungi,  Groundwater  pollution,  Infiltra- 
tion. 

Screening  of  leachable  toxic  chemicals  in  a  horse- 
radish peroxidase-H202  immobilization  system  es- 
tablished that  immobilization  was  promising  for 
most  phenolic  pollutants  but  not  for  benzoic  acid, 
2,6-dinitrocresol,  or  dibutyl  phthalate.  The  treat- 
ment did  not  mobilize  inherently  nonmobile  pollut- 
ants such  as  anilines  and  benzo(a)pyrene.  In  a 
separate  study,  an  extracellular  lactase  in  the  cul- 
ture filtrate  of  Geotrichum  candidum  was  selected 
from  five  fungal  enzymes  evaluated  as  a  cost- 
effective  substitute  for  horseradish  peroxidase. 
This  enzyme  was  used  in  demonstrating  the  immo- 
bilization and  subsequent  fate  of  14C-labeled  4- 
methylphenol  and  2,4-dichlorophenol  in  soil  col- 
umns. When  applied  to  Lakewood  sand,  98.1%  of 
4-methylphenol  was  leached  through  with  distilled 
water.  Two  days  after  immobilization  treatment 
with  the  G.  candidum  culture  filtrate,  only  9.1%  of 
the  added  4-methylphenol  was  leached  with  the 
same  volume  of  water.  Of  the  more  refractory  test 
pollutant,  2,4-dichlorophenol,  91.6%  had  leached 
at  time  zero  and  48.5%  had  leached  1  day  after  the 
immobilization  treatment  However,  2  weeks  after 
immobilization,  only  12.0%  of  the  2.4-dichloro- 
phenol  was  leached  compared  with  61.7%  from 
the  control  column  that  received  no  immobiliza- 
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lion  treatment.  No  remobilization  of  the  bound 
pollutants  was  detected  during  3-  and  4-week  incu- 
bation periods.  Enzymatic  immobilization  of  phe- 
nolic contaminants  in  soil  appears  to  be  a  promis- 
ing technique  for  the  reduction  of  groundwater 
pollution  bv  such  substances.  (Author's  abstract) 
W89-00341" 


ENVIRONMENTAL  EFFECTS  OF  PAPER  IN- 
DUSTRY WASTEWATERS:  AN  OVERVIEW, 

National  Council  of  the  Paper  Industry  for  Air  and 

Stream  Improvement,  Inc.,  New  York. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00362 


FECAL  COLIFORM  FINGERTIP  COUNT:  A 
POTENTIAL  METHOD  FOR  EVALUATING 
THE  EFFECTIVENESS  OF  LOW  COST  WATER 
SUPPLY  AND  SANITATION  INITIATIVES, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

J.  V.  Pinfold,  N.  J.  Horan,  and  D.  D.  Mara. 
Journal  of  Tropical  Medicine  and  Hygiene,  No.  91, 
No.   2,   p  67-70,  April   1988.  2  fig,    1   tab,   5   ref. 

Descriptors:  'Fingertip  counts,  *Coliforms, 
*Water  quality,  *Water  supply,  'Sanitation,  Pota- 
ble water,  Drinking  water,  Public  health,  Domes- 
tic water,  Pollutant  identification,  Performance 
evaluation,  Sampling. 

A  rapid  and  simple  procedure  for  the  enumeration 
of  fecal  coliform  bacteria  present  on  the  fingertips 
is  described.  The  distribution  of  individual  fecal 
coliform  fingertip  counts  (FTCs)  within  house- 
holds has  been  compared  with  a  number  of  varia- 
bles related  to  the  availability  of  water  supply  and 
sanitation  facilities.  This  showed  a  strong  associa- 
tion between  the  fingertip  count  and  the  possession 
of  in-house  water  connections.  As  an  indicator  the 
FTC  provides  a  simple,  objective,  reliable  and 
specific  measure  of  the  effectiveness  of  certain 
public  health  interventions.  In  spite  of  the  small 
sample  size,  the  limited  range  of  interventions  and 
the  absence  of  health  indicators  in  this  preliminary 
study,  the  results  suggest  that  further  development 
of  FTC  would  prove  useful.  (Lantz-PTT) 
W89-00379 


EXPERIENCES  OF  LONG-TERM  DESTRATI- 
FICATION  IN  A  WATER  SUPPLY  IMPOUND- 
MENT IN  CENTRAL  ILLINOIS, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

R.  K.  Raman. 

Transactions  of  the  Illinois  Academy  of  Science 

TISAAH,  Vol.  80,  No.  1  and  2,  p  87-99,  1987.  4 

fig,  6  tab,  4  ref. 

Descriptors:  *Destratification,  *Water  quality  con- 
trol, *Lake  Eureka,  Illinois,  Iron,  Manganese, 
Cyanophyta,  Mixing,  Aeration,  Oxygen,  Copper 
sulfate,  Reservoirs,  Taste,  Odor,  Algicides,  Chlo- 
rine demand. 

Lake  Eureka,  Illinois,  was  created  in  1942  primari- 
ly to  serve  as  a  water  supply  source  for  the  City  of 
Eureka.  Because  of  complaints  about  taste  and 
odor  in  the  finished  waters,  the  city  abandoned  the 
lake  and  switched  to  groundwater  as  the  water 
supply  source  in  1979.  A  detailed  taste  and  odor 
investigation  indicated  that  high  concentrations  of 
iron  and  manganese,  and  the  dominance  of  blue- 
green  algae  in  the  lake  waters,  contributed  to  the 
problems  in  the  finished  waters.  Lake  destratifica- 
tion  using  a  low-energy  mechanical  destratifier  in 
the  deepest  part  of  the  lake  in  combination  with 
chelated  copper  sulfate  application  to  control  blue- 
green  algae  was  tried  in  1981  as  a  means  of  enhanc- 
ing the  lake  water  quality  characteristics.  The  aera- 
tor destratied  the  lake  and  maintained  adequate 
oxygen  levels.  Iron  and  manganese  concentrations 
in  the  deep  waters  were  reduced  by  95  to  97% 
from  the  pre-destratification  levels.  Chlorine 
demand  values  have  been  reduced  by  more  than 
half,  and  problem-causing  blue-green  algae  have 
been  brought  under  control.  (Author's  abstract) 
W89-OO403 


IMPROVING  WATER  SUPPLY  IN  THAILAND, 


Waterworks  Authority,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-00422 


EUTROPHICATION  OF  LAKES  AND  RESER- 
VOIRS: A  FRAMEWORK  FOR  MAKING  MAN- 
AGEMENT DECISIONS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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DELAYED  NUTRIENT  RESPONSES  TO  THE 
LIMING  OF  LAKE  GARDSJON,  SWEDEN, 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

O.  Broberg. 

Ambio  AMBOCX,  Vol.  17,  No.  1,  p  22-27,  1988.  6 

fig,  1  tab,  43  ref. 

Descriptors:  *Acid  lakes,  *Water  quality  control, 
"Lake  restoration,  *Eutrophication,  *Acid  rain, 
*Sweden,  *Nutrients,  Hydrogen  ion  concentration. 
Organic  pollutants,  Dissolved  organic  matter, 
Lime,  Phosphorus,  Nitrogen,  Lake  Gardsjon,  Al- 
kalinity, Carbon,  Water  analysis,  Chlorophyll. 

The  acidified  lakes  Gardsjon  and  Stora  Hastevat- 
ten  (reference  lake)  have  been  monitored  since 
1980.  These  lakes  are  situated  in  southwestern 
Sweden,  in  an  area  severely  affected  by  acid  depo- 
sition. In  terms  of  improvements  in  pH  and  alkalin- 
ity, Lake  Gardsjon  was  successfully  limed  (in 
spring  of  1982).  The  short-term  effect  was  mainly 
an  increase  in  dissolved  organic  carbon  (DOC)  and 
chlorophyll  a  concentrations  together  with  a  de- 
crease in  particulate-nitrogen  and  carbon  concen- 
trations. Further  development  was  characterized 
by  a  mineralization  of  the  'acid  benthic  flora' 
(algae  and  sphagnum),  which  was  extensive  in 
Lake  Gardsjon  before  liming.  This  mineralization 
episode  led  to  a  further  increase  in  DOC  concen- 
trations accompanied  by  increases  in  organic  nitro- 
gen and  particulate  phosphorus,  nitrogen  and 
carbon.  This  increase  in  particulate  organic  matter 
was  mainly  due  to  a  bloom  of  the  phytoplankton 
Cosmocladium  perissum.  This  algal  bloom  was  fol- 
lowed by  a  period  of  low  oxygen  concentrations  in 
the  deeper  areas  of  Lake  Gardsjon,  with  a  subse- 
quent release  of  sediment  phosphorus.  The  possible 
mechanisms  underlying  the  measured  concentra- 
tion changes  of  phosphorus,  nitrogen  and  organic 
carbon  in  relation  to  the  acid  reference  lake  are 
considered  and  the  results  compared  to  those  from 
other  limed  lakes.  The  question  of  whether  or  not 
liming  in  general  can  fully  restore  the  chemical 
bases  for  primary  production  (i.e.  the  availability 
and  amounts  of  the  limiting  nutrients  phosphorus 
and  nitrogen)  is  addressed.  (Author's  abstract) 
W89-00441 


STATE  PROGRAM  SOLVES  COUNTY  SALT 
STORAGE  PROBLEM, 

Portage  County,  WI. 

M.  D.  Buss. 

Public  Works  PUWOAH,  Vol.   118,  No.  8,  p  58 

July  1988. 

Descriptors:  *Deicers,  *Salt,  *Water  pollution  pre- 
vention, Leaching,  Groundwater  protection, 
Costs. 

Piles  of  exposed,  unsheltered  road  salt  present  seri- 
ous environmental  problems  when  rainwater 
leaches  through  the  dicer  and  contaminates 
groundwater.  To  combat  this  concern,  the  Wiscon- 
sin Department  of  Transportation  (DOT)  encour- 
aged its  72  counties  to  have  storage  capacity  for 
100%  of  their  annual  use  of  salt  by  September 
1987.  To  encourage  the  counties  to  build  adequate 
salt  storage  facilities,  the  DOT  began  a  new  pro- 
gram whereby  money  was  budgeted  upfront  that 
would  pay  100%  of  a  county's  cost  to  build  a 
facility  to  store  state  salt.  This  new  program  gave 
Portage  County  a  great  opportunity  to  solve  its 
particular  storage  problem.  The  total  project  cost 
$218,000.  of  which,  $165,000  was  for  the  actual 
structure.  The  remaining  cost  was  for  the  purchase 
of  five  acres,  landscaping,  blacktop,  and  lighting. 
The  county  began  site  preparation  in  June   1987. 


Water  Quality  Control — Group  5G 

For  Portage  County,  which  believes  that  proper 
salt  storage  will  become  mandatory,  the  DOT  pro- 
gram   will    save    money    and    the    environment 
(Lantz-PTT) 
W89-00466 


LAKE  DREDGING  BOOSTS  RECREATIONAL 
AND  ESTHETIC  ENVIRONMENTS, 

Creve  Coeur  Dept.  of  Public  Works,  MO. 

V.  K.  Bhasin. 

Public  Works  PUWOAH.  Vol.  118,  No.  8,  p  78-79, 

July  1988. 

Descriptors:  *Lake  restoration,  *Lakes,  ♦Dredg- 
ing, *Recreation,  Ramona  Lake,  Costs,  Financing, 
Water  depth,  Landscaping,  Beaches. 

The  recently  dredged  Ramona  Lake  and  its  sur- 
rounding park  in  Berkeley,  Missouri  provide  a 
much  needed  water-based  recreational  facility  for 
residents  and  visitors.  Financing  of  the  project  was 
unique  since  all  monies  used  came  from  the  city's 
general  revenue,  with  no  matching  state  Federal 
funds.  The  project  began  with  removal  of  a  por- 
tion of  an  earthen  dam  to  release  water  from  the 
lake,  followed  by  dredging  and  storage  of  dredged 
material  on  site  for  dewatering.  Later,  additional 
material  was  removed  to  provide  a  healthy  envi- 
ronment for  aquatic  life  by  increasing  the  lake 
depth,  and  finally,  the  earthen  dam  was  restored. 
Approximately  20,000  cu  yd  were  removed.  Other 
improvements  included  landscaping  disturbed 
areas,  providing  walls  of  railroad  ties,  installing 
new  lighting,  making  beach  improvements,  and 
constructing  a  new  access  road  and  an  eight-ft 
wide  path  around  the  lake.  The  total  cost  of  dredg- 
ing, new  access  road,  spillway,  and  other  improve- 
ments, has  been  approximately  $400,000.  (Lantz- 
PTT) 
W 89-00468 


EFFECTIVENESS  OF  AN  URBAN  RUNOFF 
DETENTION  POND-WETLANDS  SYSTEM, 

Geological  Survey,  Altamonte  Springs,  FL. 

E.  H.  Martin. 

Journal    of  Environmental    Engineering   (ASCE) 

JOEDDU,   Vol.    114,   No.  4,   p   810-827,   August 

1988.  4  fig,  5  tab,  11  ref. 

Descriptors:  *Water  pollution  control,  *Storm 
runoff,  "Urban  runoff,  "Detention  reservoirs, 
"Ponds,  "Wetlands,  Suspended  load,  Suspended 
solids,  Heavy  metals,  Lead,  Zinc,  Nutrients,  Nutri- 
ent removal.  Nitrogen,  Phosphorus,  Dissolved 
solids. 

The  effectiveness  of  a  detention  pond  and  wetlands 
in  series  in  reducing  constituent  loads  carried  in 
runoff  was  determined.  The  detention  pond  was 
effective  in  reducing  loads  of  suspended  solids  and 
suspended  metals.  Suspended-phase  efficiencies  for 
solids,  lead,  and  zinc  ranged  between  42  and  66%. 
Nutrient  efficiencies  were  variable,  ranging  for  all 
species  and  phases  from  less  than  0  to  72%.  The 
wetlands  generally  were  effective  in  reducing  both 
suspended  and  dissolved  loads  of  solids  and  metals. 
Total  (dissolved  +  suspended)  solids,  lead,  and 
zinc  efficiencies  ranged  between  41  and  73%.  Effi- 
ciencies for  total  nitrogen  and  phosphorus  were  21 
and  17%.  The  system,  by  combining  the  treatment 
of  the  pond  and  wetlands,  was  very  effective  in 
reducing  loads  of  most  constituents.  Total  solids, 
lead,  and  zinc  efficiencies  ranged  between  55  and 
83%.  Total  nitrogen  and  phosphorus  efficiencies 
were  36  and  43%.  (Author's  abstract) 
W89-00487 


RIVER  BASIN  WATER  QUALITY  MANAGE- 
MENT IN  STOCHASTIC  ENVIRONMENT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Industrial  Engineering  and  Management. 
O.  Fujiwara,  W.  Puangmaha,  and  K.  Hanaki. 
Journal    of   Environmental    Engineering   (ASCE) 
JOEDDU,   Vol.    114,   No.   4,   p   864-877,   August 
1988.  3  fig.  6  tab,  14  ref. 

Descriptors:  "Water  quality  management,  "Water 
pollution  control,  "Model  studies,  "Simulation 
analysis,  "Stochastic  hydrology.  Wastewater  treat- 
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Group  5G — Water  Quality  Control 

ment.  Bum  and  McBean  model,  Monte  Carlo 
method.  River  basins,  Optimization.  Water  quality 
standards.  Dissolved  oxygen.  Oxygen  deficit. 

The  stochastic  model  of  Burn  and  McBean,  which 
considers  various  river  parameters  as  random  vari- 
ables and  optimizes  wastewater  treatment  efficien- 
cies at  source  points  was  modified.  Instead  of  first- 
order  uncertainty  analysis,  a  Monte-Carlo  simula- 
tion was  used  to  calculate  quantiles  of  random 
variables  concerning  dissolved  oxygen  (DO)  con- 
centration. With  the  objective  of  restricting  viola- 
tion of  water-quality  standards  to  within  maxi- 
mum-allowable probability  levels,  an  iterative  pro- 
cedure for  optimization  and  simulation  was  devel- 
oped. A  chance-constrained  program  with  equal 
weight  on  DO  concentration  at  each  checking 
point  was  solved.  A  simulation  analysis  was  used 
to  calculate  the  probability  of  violating  the  DO- 
deficit  standard  at  each  checking  point.  The 
weight  put  on  DO  concentration  was  then  adjusted 
according  to  the  acceptable  level  of  this  probabili- 
ty. Whenever  no  weight  change  occurred,  the 
budget  was  increased  and  the  chance-constrained 
program  was  solved  again  with  the  new  budget 
and  the  new  weights.  The  weight-change  process 
was  repeated  until  acceptable  violation  levels  were 
achieved.  (Author's  abstract) 
W89-0O490 


MIXING  OF  TEMPERATURE-STRATIFIED 
LAKES  AND  RESERVOIRS  BY  BUOYANT 
JETS, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

R.  Gu,  and  H.  G.  Stefan. 

Journal    of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.    114,  No.  4,  p  898-914,  August 

1988.  12  fig,  1  tab,  19  ref. 

Descriptors:  "Lakes,  'Reservoirs,  "Hydraulics, 
•Mixing,  "Thermal  stratification,  "Lake  restora- 
tion, "Water  quality  control,  "Jets,  Buoyancy, 
"Destratification,  Temperature  effects.  Simulation 
analysis,  Prediction,  Numerical  analysis,  Design 
criteria. 

Mixing  by  means  of  jets  which  are  created  by 
withdrawing  water  from  one  layer  and  injecting  it 
into  another  layer  was  examined.  The  physical 
features  of  the  thermal  destratification  were  inves- 
tigated by  analysis  and  experiment.  A  one-dimen- 
sional simulation  model  was  devised  to  predict  the 
process  of  mixing,  which  is  reflected  by  changes  in 
temperature-depth  profiles.  The  simulation  results 
are  compared  with  existing  field  data.  Experiments 
on  the  mixing  of  stratified  water  by  buoyant  jets 
were  also  carried  out  in  a  laboratory  tank.  The 
results  are  presented  and  compared  with  those 
predicted  by  the  simulation  to  verify  the  validity  of 
the  model.  The  generalized  results  of  laboratory 
experiments  and  numerical  simulation  are  summa- 
rized to  provide  some  design  information  for  the 
selection  of  mixing  systems  for  lake  and  reservoir 
destratification.  (See  also  W89-00491)  (Author's 
abstract) 
W89-00492 


SETTING  THE  WATER  QUALITY  AGENDA: 
1988  AND  BEYOND, 

M.  Hegewald. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  5,  p  588-593,  May  1988. 

Descriptors:  "Water  quality  management,  "Long- 
term  planning,  "Water  pollution  control,  Federal 
jurisdiction.  Water  Quality  Act. 

The  Water  Quality  Act  of  1987  signaled  a  shift  in 
emphasis  from  control  of  point  source  discharges 
to  broader  water  quality  objectives.  Consequently, 
it  is  recommended  that  federal  agencies  foster 
flexibility  in  developing  local  approaches  to 
manage  new  pollution  sources.  This  should  result 
in  more  accountability  for  state  and  local  officials 
to  their  constituents.  In  order  to  set  appropriate 
priorities,  state  and  local  legislators  and  regulators 
will  have  to  be  educated  about  what  water  quality 
technicians  do  and  about  the  benefits  of  their  oper- 
ations The  treatment  works  operators  and  other 
water  quality  technicians  must  take  an  active  part 


in  educating  their  service  customers.  Eliminating 
much  of  the  remaining  pollution  problem  will  re- 
quire individuals  to  either  change  their  behavior  or 
pay  more  for  their  water  related  services  or  both. 
Future  improvements  in  water  quality  should  be 
no  more  difficult  than  cultivating  the  proper  per- 
spective. (Author's  abstract) 
W89-00505 


LOAD  ALLOCATION  FOR  TOXICS  USING 
MONTE  CARLO  TECHNIQUES, 

J.  K.  Marr,  and  R.  P.  Canale. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  5,  p  659-666,  May  1988.  8 
fig,  2  tab,  20  ref. 

Descriptors:  "Water  quality  control,  "Pollution 
load,  "Wastewater  disposal,  "Toxic  wastes,  "Fate 
of  pollutants,  "Monte  carlo  method,  Probability 
distribution,  Effluents,  Mathematical  studies, 
Wastewater,  Rivers. 

The  ability  of  a  probabilistic  water  quality  model 
to  calculate  toxic  pollutant  concentration  vari- 
ations in  streams  is  demonstrated.  The  model  im- 
proves evaluation  of  effluent  limitations  for  a  point 
source  discharger  to  river  or  stream  systems.  The 
model  is  based  on  statistical  characterizations  of 
relevant  system  input  parameters  and  a  repetitive 
Monte  Carlo  framework  using  standard  microcom- 
puter technology.  Model  results  compared  favor- 
ably with  actual  measurements  of  surface  waters. 
Model  simulations  are  used  to  forecast  stream  con- 
centrations and  evaluate  alternative  effluent  limits 
for  wastewater  treatment.  A  new  method  is  sug- 
gested for  determining  toxic  effluent  limits  based 
on  probabilistic  analyses.  (Author's  abstract) 
W89-00514 


CITIZEN  SUITS  UNDER  THE  CLEAN  WATER 
ACT:  WAITING  FOR  GODOT  IN  THE  FIFTH 
CIRCUIT, 

For  primary  bibliographic  entry  see  Field  6E. 
W 89-005 17 


TOXIC      AND      ENVIRONMENTAL     TORTS 
WITHIN  ADMIRALTY, 

Hunton  and  Williams,  Norfolk,  VA. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-00518 


HAZARDOUS  AND  NOXIOUS  SUBSTANCES, 

D.  A.  Bagwell. 

Tulane  Law  Review,  Vol.  62,  No.  2  &  3,  p  433- 

464,  February  1988. 

Descriptors:  "Hazardous  materials,  "Oil  pollution, 
"Water  pollution  control,  "Path  of  pollutants, 
"Legal  aspects,  "Water  law, Law  of  the  seas,  Fed- 
eral jurisdiction,  State  jurisdiction,  Seawater. 

The  legal  consequences  of  an  oil  spill  from  a  ship 
could  vary  significantly  under  federal  law  depend- 
ing upon  where  the  oil  was  loaded,  and  under  state 
law  depending  upon  which  state(s)  the  spill  hap- 
pens to  involve.  This  diverse  composition  of  law 
and  precedent  has  resulted  in  inconsistent  and  ex- 
pensive application  of  federal  and  state  laws.  The 
pertinent  laws,  including  the  Federal  Water  Pollu- 
tion Control  Act,  the  Comprehensive  Environmen- 
tal Response,  Compensation  and  Liability  Act  of 
1980,  the  Outer  Continental  Shelf  Lands  Act,  the 
Trans-Alaska  Pipeline  Authorization  Act,  and  the 
Deepwater  Port  Act  of  1974,  are  reviewed.  As- 
pects of  the  federal  common  law,  the  general  mari- 
time law,  state  statutes,  various  conventions  and 
protocols,  and  foreign  law  also  are  discussed.  The 
need  for  Congressional  reform  is  emphasized. 
(Hammond-PTT) 
W89-00519 


INTERNATIONAL  CONTROL  OF  CROSS- 
MEDIA  POLLUTION:  AN  ECOSYSTEM  AP- 
PROACH, 

Fordham  Univ.,  Bronx,  NY.  School  of  Law. 

L.  A.  Teclaff,  and  E.  Teclaff 

Natural  Resources  Journal  NRJOAB,  Vol.  27,  No. 

1,  p  21-53,  Winter  1987. 


Descriptors:  "Water  law,  "Path  of  pollutants, 
"Ecosystems,  "River  basins,  "International  com- 
missions, "Environmental  policy,  International 
agreements,  Environmental  control,  Water  pollu- 
tion control. 

Cross-media  pollution,  or  the  transfer  of  pollutants 
from  one  environmental  medium  to  another,  is  a 
growing  international  problem  that  long  escaped 
attention  because  treaties  and  the  institutions  to 
implement  them  were  devised  usually  to  protect 
only  one  element  of  the  environment-air,  land,  or 
water.  A  more  holistic,  ecosystem  approach  is 
needed  for  so  complex  an  issue,  and  this  article 
suggests  the  river  basin  as  an  areal  unit  for  that 
approach.  After  analyzing  the  functions  of  existing 
international  basin  commissions,  the  article  con- 
cludes that  if  their  functions  were  appropriately 
expanded  these  entities  would  be  eminently  suita- 
ble to  deal  with  cross-media  pollution,  thereby 
dispensing  with  the  need  to  create  new  institutions 
to  manage  this  old  but  newly  discovered  problem. 
(Author's  abstract) 
W89-0052O 


GLOBAL  ENVIRONMENT:  A  PROPOSAL  TO 
ELIMINATE  MARINE  OIL  POLLUTION, 

Texas  Univ.  at  Austin.  School  of  Law. 
B.  Shaw,  B.  J.  Winslett,  and  F.  B.  Cross. 
Natural  Resources  Journal  NRJOAB,  Vol.  27,  No. 
l,p  157-185,  Winter  1987.  1  tab. 

Descriptors:  "Water  pollution  control,  "Marine  en- 
vironment, "International  law,  "Oil  pollution,  Oil 
tankers,  Economic  evaluation,  Ethics,  Environ- 
mental policy,  Environmental  control,  Internation- 
al agreements. 

The  authors  begin  their  examination  of  the  ocean 
pollution  problem  with  a  review  of  recent  tanker 
accidents  that  have  had  long-  and  short-term  ef- 
fects on  the  integrity  of  marine  ecology.  Further 
inquiry  leads  to  a  focus  on  flagship-of-convenience 
tankers  that  appear  to  contribute  disproportionate- 
ly to  the  oil  production  problem  but  are  not  the 
sole  cause.  Routine  discharges  of  oil  ballast  by  the 
tanker  fleets  of  all  registries  are  even  more  at  fault. 
The  authors  then  explore  both  international  and 
unilateral  efforts  to  reduce  the  problem,  or  at  least 
contain  its  dimensions.  Finding  these  efforts  to  be 
unavailing,  the  authors  propose  an  economic  in- 
centive/disincentive system  that  can  be  implement- 
ed internationally  or  unilaterally,  and  a  phasing  out 
of  flagships-of-convenience.  In  a  closing  segment 
of  the  paper,  the  authors  reinforce  their  legal  and 
economic  analysis  with  an  evaluation  of  the  rele- 
vant ethical  issues  that  are  involved.  (Author's 
abstract) 
W89-00521 


SOURCES  OF  WATERCOURSE  POLLUTION 
IN  ITALY  AND  MEDITERRANEAN  FRANCE, 
ASSESSED  BY  MACROPHYTES, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00563 


PROCEDURE  FOR  EVALUATING  MUNICI- 
PAL SOLID  WASTE  LEACHATE  COMPO- 
NENTS CAPABLE  OF  CAUSING  VOLUME 
SHRINKAGE  IN  COMPACTED  CLAY  SOILS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-00621 

INTERMITTENT  DESTRATIFICATION:  A 
THERAPY  MEASURE  AGAINST  CYANOBAC- 
TERIA  IN  LAKES, 

Bayerische    Landesanstalt    fuer   Wasserforschung, 

Munich  (Germany,  F.R.). 

C.  Steinberg,  and  G.  M.  Zimmermann. 

Environmental    Technology     Letters    ETLEDB, 

Vol.  9,  No.  4,  p  337-350,  April  1988.  7  fig,  2  tab,  37 

ref. 

Descriptors:  "Destratification.  "Lake  restoration, 
"Cyanophyta,  "Eutrophication,  Sediment-water 
interfaces,      Phytoplankton,      Lakes,      Isotherms, 
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Oxygen,  Acidity,  Nutrients,  Transparency,  Optical 
properties,  Oscillatoria,  Fishkaltersee,  Germany, 
Diatoms,  Chlorophyta,  Sedimentation. 

The  use  of  intermittent  destratification  to  restore 
eutrophic  lakes  was  studied  in  Lake  Fischkaltersee 
in  Upper  Bavaria,  after  several  other  measures 
(chemical  phosphorus  immobilization,  permanent 
destratification)  had  been  attempted.  Filamentous 
cyanophytes  were  dominant  within  the  phyto- 
plankton  community  prior  to  treatment.  Water 
samples  were  taken  and  temperature,  pH,  and  base 
capacity  determined  each  time  the  compressor  was 
turned  on  or  off.  During  intermittent  stratification, 
the  uniform  movement  of  the  water  masses  sud- 
denly stops  when  the  compressor  is  switched  off. 
The  isopleths  of  temperature,  oxygen,  phosphorus, 
and  mineral  nitrogen  compounds  show  that  the 
water  began  to  stratify  during  the  undisturbed 
phase.  This  permits  sedimentation  to  occur,  de- 
stroying the  advantage  of  the  cyanophytes.  (Under 
permanent  destratification,  cyanophytes  are  initial- 
ly outcompeted  by  chlorophytes  and  diatoms  but 
regain  their  dominance  in  the  third  year.)  Possible 
reasons  why  cyanophytes  cannot  adapt  fast  enough 
to  the  conditions  of  destratification  are  discussed. 
Intermittent  destratification  works  quickly  and 
seems  to  be  applicable  even  in  relatively  shallow 
lakes  (<  15  m)  in  which  permanent  destratification 
may  be  risky.  It  is  also  expensive  than  permanent 
destratification.  (Doria-PTT) 
W89-00639 


COST  EFFICIENCY  OF  TRANSFERABLE  DIS- 
CHARGE PERMIT  MARKETS  FOR  CONTROL 
OF  MULTIPLE  POLLUTANTS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
B.  J.  Lence,  J.  W.  Eheart,  and  E.  D.  Brill. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  7,  p  897-905,  July  1988.  3  fig,  3  tab,  21  ref. 
NSF  Grant  PRA-81  21692  and  EPA  Grant 
CR812577. 

Descriptors:  *Regulations,  *Economic  efficiency, 
♦Discharge  permits,  *Water  pollution  control, 
*River  basins,  *Wastewater  management, 
♦Wastewater  treatment,  Transferable  discharge 
permit  programs,  Cost  analysis,  Scenarios,  Bio- 
chemical oxygen  demand,  Phospores,  Nitrogen, 
Municipal  wastewater. 

Transferable  discharge  permit  (TDP)  programs  for 
managing  multiple  pollutants  may  be  complicated 
by  interdependent  treatment  costs.  Under  such  sys- 
tems pollutants  may  be  managed  as  several  individ- 
ual commodities  or  grouped  together  and  managed 
as  a  single  commodity.  An  approach  is  presented 
for  evaluating  the  cost  efficiency  of  TDP  pro- 
grams in  which  permits  for  several  pollutants  are 
traded  as  individual  commodities.  Two  market  sce- 
narios, representing  simultaneous  and  sequential 
TDP  markets,  are  developed  to  provide  high  and 
low  benchmarks  for  cost  efficiency,  respectively. 
The  scenarios  demonstrate  the  control  of  bio- 
chemical oxygen  demand  (BOD),  phosphorus,  and 
nitrogen  discharges  in  a  typical  river  basin.  A 
method  for  estimating  feasible  transfer  payments 
under  the  market  scenarios  is  also  described  and 
demonstrated  for  markets  for  BOD  and  phospho- 
rus permits.  The  costs  of  these  scenarios  are  com- 
pared with  each  other  and  with  that  of  a  uniform 
treatment  approach.  These  comparisons  suggest 
that  a  TDP  program  that  manages  several  pollut- 
ants on  an  individual  basis  is  a  cost-effective  man- 
agement strategy  for  conventional  municipal  pol- 
lutants and  that  any  interdependences  that  exist 
among  these  pollutants  in  terms  of  waste  treatment 
costs  do  not  limit  the  effectiveness  of  this  simple 
program.  (Author's  abstract) 
W89-00697 


LAKE  TREATMENT  WITH  ALUM, 

General  Chemical  Corp.,  Syracuse,  NY. 

R.  Lee. 

Public  Works  PUWOAH,  Vol.  119,  No.  9,  p  56-58 

August  1988.  3  fig. 

Descriptors:  'Lakes,  'Water  quality  management, 
Lake  restoration,  *Alum,  'Aluminum  sulfate, 
Chemical  treatment,  Phosphorus,  Lake  sediments, 

Chemical  precipitation,  Flocculation,  Transporta- 


tion,   Costs,    Navigation,    Personnel,    New   York, 
Vermont. 

In  one  method  used  successfully  in  the  United 
States  and  Europe  to  inactivate  phosphorus  in  lake 
sediments,  alum,  or  aluminum  sulfate,  is  added, 
forming  aluminum  hydroxide  and  aluminum  phos- 
phate. A  sufficiently  thick  layer  of  these  precipi- 
tates seals  the  sediments  and  inhibits  phosphorus 
release  to  the  water.  The  amount  of  alum  needed 
to  generate  sufficient  amounts  of  aluminum  hy- 
droxide floe  depends  on  the  coagulant  demand, 
phosphorus  concentration  of  the  water,  and  the 
target  phosphorus  level.  Laboratory  jar  tests  are 
used  to  define  the  relative  quantities  of  alum 
needed.  So  long  as  transportation  costs  are  reason- 
able, the  chemicals  needed  are  best  delivered  as 
aqueous  solutions  for  ease  in  handling  and  applica- 
tion. The  initial  portion  of  the  treatment  program 
should  involve  a  one-day  or  two-day  pilot  pro- 
gram to  evaluate  the  logistics  and  effectiveness  of 
alum  application.  Both  dry  and  liquid  forms  of 
alum  have  been  used  to  treat  lakes.  The  logistics  of 
treatment  should  be  worked  out  in  advance  and 
include  such  areas  as  chemical  delivery,  naviga- 
tion, and  coordinating  those  involved  in  unloading 
the  chemicals,  operating  the  vessel,  applying 
chemicals,  and  setting  navigation  aids.  As  many  as 
ten  people  may  be  needed  to  make  a  program 
work.  Two  lake  treatment  projects:  Irondequoit 
Bay  in  New  York  State  and  Lake  Morey  in  Ver- 
mont. (Shidler-PTT) 
W89-00745 


OIL  POLLUTION  IN  THE  CROMARTY  FIRTH 
AND  INSHORE  MORAY  FIRTH, 

Nature   Conservancy   Council,    Edinburgh   (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00785 


REGULATION  OF  POLLUTION:  CONTROLS 
AND  RESPONSIBILITIES, 

Highland     River    Purification     Board,     Dingwall 

(Scotland). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-00786 


POLLUTION  CONTROL  AND  ENVIRONMEN- 
TAL PLANNING  FOR  THE  BEATRICE  OIL- 
FIELD  AND  NIGG  OIL  TERMINAL, 

Britoil  PLC,  Aberdeen  (Scotland). 

D.  M.  Shaw,  and  S.  Batt. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  301-313,  1986.  6  fig. 

Descriptors:  'Scotland,  'Nigg  Bay,  'Beatrice  oil- 
field, 'Management  planning,  'Oil  pollution, 
'Water  pollution  control,  North  Sea,  Moray  Firth, 
Environmental  impact  study,  Baseline  studies, 
Monitoring,  Oil  fields,  Environmental  effects,  Eco- 
logical effects,  Estuaries,  Rivers,  Coastal  waters. 

The  Beatrice  Oil  field  development,  in  Moray 
Firth  (Scotland),  presented  particular  challenges  in 
the  area  of  environmental  protection.  Planning  and 
development  consents  depended  greatly  on  the 
development  of  a  viable  and  credible  environmen- 
tal protection  plan.  The  overall  plan  was  based  on 
an  impact  study  followed  by  baseline  environmen- 
tal studies  which  formed  the  basis  for  a  continuing 
monitoring  program.  The  Beatrice  development, 
the  three-phase  environmental  program  (impact 
study,  baseline  studies,  monitoring  program),  pol- 
lution prevention  and  control  planning,  and  off- 
shore and  inshore  containment  and  recovery  pro- 
cedures and  equipment  are  described.  (See  also 
W89-00775)  (Alexander-PTT) 
W89-00788 


MARINE  POLLUTION  IN  ORKNEY, 

Marine  Lab.,  Aberdeen  (Scotland). 

I.  M.  Davies. 

Proceedings  of  the  Royal   Society  of  Edinburgh 

(Section  B),  Vol.  87,  No.   1/2,  p  105-112,  1985    5 

fig,  3  tab,  19  ref. 

Descriptors:   'Scotland,    'Cadmium,   'Orkney   Is- 
lands,   'Coastal    waters,    'Legal   aspects,    'Water 
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law,  'Water  pollution  control.  Water  pollution  ef- 
fects, Bioaccumulation,  Hydrocarbons,  Chlorinat- 
ed hydrocarbons,  Organic  compounds.  Heavy 
metals,  Tissue  analysis,  Chemical  analysis.  Region- 
al analysis,  Fish,  Water  pollution  sources.  Path  of 
pollutants. 

This  paper  briefly  reviews  the  legal  framework  of 
pollution  control  in  Orkney,  and  discusses  the  oc- 
currence of  the  main  categories  of  contaminants 
there.  There  is  no  indication  of  elevated  concentra- 
tions of  organohalogen  compounds  in  Orkney 
shellfish.  The  main  potential  source  of  hydrocar- 
bon, contamination  is  thoroughly  monitored,  and 
no  major  adverse  effect  has  been  noted.  High 
concentrations  (up  to  62  micrograms/g  wet  wt)  of 
cadmium  occur  in  edible  crab  hepatopancreas  from 
Orkney,  Shetland  and  surrounding  areas.  A  consid- 
eration of  cadmium  concentrations  in  a  range  of 
species  suggests  a  regional  geochemical  anomaly 
for  cadmium,  affecting  biota  perhaps  through  solid 
phases.  (Author's  abstract) 
W89-00796 


MIGRATORY  SALMONIDS  OF  THE  ESTU- 
ARY AND  FIRTH  OF  CLYDE, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

D.  W.  Mackay,  and  C.  R.  Doughty. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  90,  p  479-490,  1986.  2  fig,  31  ref. 

Descriptors:  'Scotland,  'Spawning,  'Salmon,  'Sea 
trout,  'Clyde  Estuary,  'Firth  of  Clyde,  Coastal 
waters,  Reproduction,  Water  pollution  control,  Es- 
tuaries, Rivers,  Fish  passages,  Weirs,  Fish  stocking. 
Regional  planning.  Riffles. 

The  salmon  and  sea  trout  stocks  of  the  rivers 
entering  the  sea  via  the  Estuary  and  Firth  of  the 
Clyde  including  the  Rivers  Clyde,  Leven,  the 
Carts,  the  rivers  of  the  Ayrshire  coast  and  those 
entering  via  the  sea  lochs  and  from  the  Mull  of 
Kintyre  are  described.  Particular  attention  is  paid 
to  the  recent  return  of  salmonids  to  the  Rivers 
Clyde  and  Cart,  which  have  not  been  used  by 
migratory  species  for  more  than  a  century  because 
of  pollution  in  the  upper  Clyde  Estuary.  The 
changing  environmental  conditions,  which  have 
made  the  reappearance  of  migratory  salmonids 
possible,  include  a  reduction  in  the  level  of  organic 
pollution  entering  the  Clyde  estuary  and  an  ade- 
quate supply  of  invertebrate  food.  A  management 
strategy  that  would  enhance  the  use  of  the  Clyde 
estuary  and  its  tributary  streams  by  migrating 
salmon  and  sea  trout  includes:  (1)  stocking  the 
streams  artificially  with  eyed  ova  or  fry;  (2)  con- 
struction of  fish  passages  or  trapping  ascending 
adults  and  transporting  them  byroad  around  obsta- 
cles; (3)  habitat  mangement  by  the  introduction  of 
riffle  pools,  bankside  vegetation,  and  artificial 
spawning  channels;  and  (4)  additional  pollution 
control  measures  including  full  biolgical  treatment 
of  sewage  which  does  not  seem  likely  in  view  of 
current  restrictions  on  public  spending.  (Alexan- 
der-PTT) 
W89-00828 


CLEAN  AIR  ACT-TRANSBOUNDARY  ACID 
RAIN  POLLUTION  ABATEMENT-ADMINIS- 
TRATIVE DISCRETION  CITIZEN  SUIT, 

B.  A.  Online 

Natural  Resources  Journal  NRJOAB,  Vol.  27,  No. 

3,  p  707-722,  Summer  1987.  145  ref. 

Descriptors:  'Clean  Air  Act,  'Acid  rain,  'Water 
law,  'Political  aspects,  'Legal  aspects.  Economic 
aspects,  Photosynthesis,  Air  pollution  effects. 

As  an  international  environmental  problem,  acid 
rain  is  difficult  to  understand  scientifically,  difficult 
to  control  technologically,  and  difficult  to  handle 
politically  because  of  its  economic  and  diplomatic 
consequences.  The  complex  issues  of  transboun- 
dary  acid  rain  were  taken  to  U.S.  courts  in  State  of 
New  York  v.  Thomas  (Thomas),  a  unique  citizen 
suit  brought  under  the  international  provision  of 
the  Clean  Air  Act  (CAA)  to  compel  pollution 
emission  reductions  in  this  country  for  the  protec- 
tion of  the  citizens  of  Canada.  The  district  court  in 
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Thomas  I  became  the  first  in  this  nation's  history 
to  order  the  executive  branch  to  abate  acid  rain  to 
protect  another  country  The  appellate  court,  how- 
ever, reversed  the  lower  court  decision.  The  U.S. 
Supreme  Court  denied  petitions  for  certiorari.  Al- 
though the  plaintiffs  were  not  able  to  compel  im- 
plementation of  an  abatement  program,  the 
Thomas  litigation  offers  lessons  on  the  American 
legal  system  and  international  politics.  The  case 
demonstrates  the  court's  unwillingness  or  inability 
to  handle  complex,  international  issues  without 
clear  support  of  Congress  and  the  executive 
branch.  Both  the  rationale  of  the  appellate  court 
decision  and  the  policy  issues  which  influenced 
that  decision  are  examined.  (Alexander-PTT) 
W89-00839 


RELIABILITY  OF  CHEMICAL  ANALYSES  OF 
WATER  SAMPLES:  THE  EXPERIENCE  OF 
THE  UMTRA  PROJECT, 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00941 


WATER  QUALITY  MANAGEMENT:  A  RE- 
GIONAL PERSPECTIVE-THE  SEVERN-TRENT 
AREA, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

D.  J.  Brewin,  and  J.  R.  Martin. 
Regulated     Rivers     Research     and     Management 
RRRMEP,  Vol.  2.  No.  3,  p  257-275,  July-August 
1988.  3  fig,  4  tab,  26  ref. 

Descriptors:  'River  regulations,  *Rivers,  *Water 
quality  management,  Water  quality  standards, 
•England,  *Model  studies.  Catchment  areas,  Ef- 
fluents, Severn  River,  Trent  River. 

The  management  of  water  quality  in  the  U.K. 
rivers  is  going  through  a  period  of  major  change 
due  to  the  proposed  organization  of  the  water 
industry,  the  increasing  demands  on  river  re- 
sources and  the  imposition  of  stricter  environmen- 
tal standards  Changes  to  the  river  classification 
scheme  and  effluent  consent  conditions  are  dis- 
cussed. A  brief  summary  is  given  of  some  of  the 
water  quality  problems  that  are  of  particular  con- 
cern in  the  Seven-Trent  area:  toxic  metals  in  treat- 
ed wastewater  effluents,  thermal  pollution  by  elec- 
tric powerplants,  combined  sewer  overflows,  and 
agricultural  runoff.  The  impact  on  quality  of  river 
regulation,  including  in-river  purification  lakes,  is 
described.  Catchment  models  developed  to  assist 
with  the  management  of  river  resources  include 
the  Trent  Economic  Model  (river  quality  model,  a 
resource  allocation  model,  and  an  investment 
model),  Monte  Carlo  simulation  models  used  to 
calculate  consent  conditions,  and  time  of  travel 
models  to  obtain  information  during  pollution  inci- 
dents. (Miller-PTT) 
W89-00951 


ENCAPSULATED  HERBICIDES  COULD  CURB 
GROUND  WATER  POLLUTION, 

Agricultural  Research  Service,  Beltsville,  MD. 
R.  P.  Kaniuka. 

Water  Well  Journal  WWJOA9,  Vol.  42,  No.  8,  p 
34-35,  August  1988. 

Descriptors:  'Water  pollution  prevention, 
•Groundwater  pollution,  'Herbicides,  'Pesticides, 
Agricultural  chemicals.  Leaching,  Irrigation  prac- 
tices. 

A  strategic  plan  adopted  by  the  Agriculture  De- 
partment's Agricultural  Research  Service  to  pro- 
vide American  farmers  with  a  series  of  manage- 
ment practices  is  discussed.  Starch-encapsulated, 
time-release  herbicides  help  to  keep  chemicals 
from  leaching  out  of  the  crop's  root  zone  and  to 
reduce  the  movement  of  pesticides  into  ground- 
water. Among  the  pesticides  studied  are  atrazine, 
alachlor,  metribuzin,  carbofuran,  EPTC  and  tri- 
fluran.  There  are  five  priorities  in  the  strategic 
plan:  (1)  conservation  tillage  may  increase  the  po- 
tential for  pesticide  leaching,  (2)  pesticide  applica- 
tions can  be  timed  with  average  dates  of  lower 
rainfall  using  GLEAMS  (a  user-friendly  computer 
model),   (3)  combined   integrated   pest  and   weed 


management  systems  can  help  reduce  pesticide 
poundage  for  crops,  (4)  various  irrigation  systems 
can  be  better  managed  to  prevent  deep  leaching  of 
pesticides,  and  (5)  better  analytical  and  predictive 
technologies  and  methods  for  remedying  pollution 
problems  are  needed.  (Miller-PTT) 
W89-0O964 


PROBLEM  WITH  NITRATES, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00965 


NONAQUEOUS  PHASE  LIQUID  TRANSPORT 
AND  CLEANUP:  I.  ANALYSIS  OF  MECHA- 
NISMS, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00968 


NONAQUEOUS  PHASE  LIQUID  TRANSPORT 
AND  CLEANUP:  II.  EXPERIMENTAL  STUD- 
IES, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00969 


ANALYTICAL  SOLUTION  FOR  AQUIFER  DE- 
CONTAMINATION BY  PUMPING, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

C.  Chen,  and  G.  D.  Woodside. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  8,  p  1329-1338,  August  1988.  9  fig,  18  ref.  2 

append.  NSF  Grant  ECE-8696079. 

Descriptors:  'Decontamination,  'Pumping,  'Math- 
ematical analysis,  'Model  studies,  'Groundwater 
pollution,  'Aquifer  management,  'Cleanup  oper- 
ations, Pump  wells,  Sinks,  Plumes,  Path  of  pollut- 
ants, Remedies,  Flow  rates,  Injection  wells,  Mathe- 
matical studies,  Flow  pattern.  Pumps,  Wells,  Pump 
wells,  Groundwater. 

The  use  of  withdrawal  wells  to  extract  dissolved 
solutes  for  contaminated  aquifers  is  a  possible  me- 
chanical remedial  technique  for  polluted  aquifers. 
A  mathematical  model  dealing  with  aquifer  decon- 
tamination by  pumping  is  developed.  The  pumping 
well  with  a  constant  flow  rate  is  taken  into  account 
as  a  mathematical  sink  located  at  the  center  of  the 
plume  to  be  removed.  This  plume  is  assumed  to 
have  a  circular  geometry  inside  which  the  solute 
concentration  is  axially  symmetric  with  respect  to 
the  well  and  is  incorporated  into  the  model  as  an 
initial  condition  that  can  be  formulated  in  an  ana- 
lytic or  a  sectionally  continuous  function  capable 
of  representing  a  wide  range  of  uniform  or  nonuni- 
form profiles,  it  assumes  advection  and  longitudi- 
nal mechanical  dispersion  to  be  the  transport 
mechanisms  on  a  radially  converging  groundwater 
flow  field.  The  analytical  solution  detecting  con- 
centration variation  inside  the  aquifer  is  deter- 
mined in  closed  forms  with  the  Greens's  function 
approach  and  the  Laplace  transform  technique. 
Using  the  field  data  presented  of  Pickens  and 
Grisak,  the  analytical  solution  obtained  very  accu- 
rately reproduces  the  reported  concentration  histo- 
ry at  the  well  during  the  withdrawal  phase  of  the 
single-well  injection-withdrawal  tracer  test.  It  is 
found  that  if  the  initial  conditions  are  expressed  in 
functions  presenting  noticeable  concentration  gra- 
dients at  the  plume  boundary,  adverse  dispersion 
against  the  converging  groundwater  movement 
would  cause  spreading  of  solute  beyond  the  origi- 
nal extent  of  plume  during  pumping.  If  the  initial 
conditions  gradually  decrease  to  zero  concentra- 
tion at  the  plume  boundary  where  negligible  con- 
centration gradients  exists,  concentration  distribu- 
tions do  not  extend  beyond  the  initial  condition 
envelopes  during  the  withdrawal  process.  Since 
the  well  is  placed  at  the  center  of  the  plume  where 
maximum  concentration  occurs,  the  analytical  so- 
lution evaluated  at  the  well  bore  can  be  employed 
to  indicate  the  decontamination  level  achieved  at 
various  pumping  times.  Graphical  relations  are 
presented  for  approximating  the  pumping  time  re- 
quired to  lower  the  concentration  at  the  well  bore 


to  1%  of  the  maximum  initial  concentration.  (Au- 
thor's abstract) 
W89-00977 


NATIONAL  WATER  MANAGEMENT  IN  THE 
REPUBLIC  OF  SOUTH  AFRICA:  TOWARDS  A 
CONSULTATIVE  PARTNERSHIP  WITH  DI- 
VERSE USERS  IN  A  SEMI-ARID  COUNTRY, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa). 

For   primary   bibliographic   entry   see   Field   6D. 

W89-01029 


MYXOCOCCAL  PREDATION  ON  CYANOBAC- 
TERIAL  POPULATIONS:  NUTRIENT  EF- 
FECTS, 

Toledo  Univ.,  OH.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01050 


CALIFORNIA    TAHOE    CONSERVANCY:    AP- 
PLYING THE  PRINCIPLES, 

California  Tahoe  Conservancy,  Lake  Tahoe. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-01068 


WETLAND  PROJECTS  OF  THE  CALIFORNIA 
STATE  COASTAL  CONSERVANCY:  AN  AS- 
SESSMENT, 

Zentner  and  Zentner,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  6E. 
W 89-0 1069 


PROSPECTS  FOR  TRANSFER  OF  THE  CALI- 
FORNIA COASTAL  CONSERVANCY  MODEL 
FOR  HABITAT  RESTORATION  TO  OTHER 
COASTAL  STATES, 

McCreary  (Scott),  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01070 


SOURCE  PROTECTION  AND  THE  SMALL 
UTILITY, 

Chautauqua  County   Dept.   of  Health,   Mayville, 
NY.  Div.  of  Environmental  Health  Services. 
W.  D.  Gollnitz. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  8,  p  52-57,  August  1988.  2 
fig,  1  tab,  10  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion sources,  'Path  of  pollutants,  'Watershed  man- 
agement, *Water  source  protection,  'Small  water 
systems,  Chautauqua  Creek,  Minton  Reservoir, 
Westfield  watershed,  New  York,  Oil  pollution. 
Sediment  control,  Brines,  Erosion,  Vegetation, 
Land  use.  Food  processing,  Management  planning, 
Vine  crops,  Model  studies. 

Protection  of  a  water  supply  source  is  important  in 
the  management  of  a  small  water  utility.  However, 
these  small  systems  rarely  have  experts  on  staff  or 
funds  for  source  protection.  The  components  of  a 
source  protection  plan  are  scoping  (defining  the 
problem  and  eliminating  irrelevant  concerns),  wa- 
tershed analysis,  pollutant  analysis,  evaluation  of 
current  controls,  and  plan  development.  This  pro- 
cedure is  illustrated  in  a  case  study  of  the  Westfield 
watershed,  Chautauqua  County,  New  York,  where 
the  Chautauqua  Creek  and  Minton  Reservoir  serve 
as  sources  for  the  large  quantities  of  high-quality 
water  needed  in  Concord  grape  processing.  Scop- 
ing indicated  that  land  use  activities,  especially  oil 
and  gas  development  and  extraction,  could  signifi- 
cantly impact  the  water  quality  from  sediment  and 
brines  produced  at  well  sites..  Watershed  analysis 
established  the  physical  nature  of  the  area,  which  is 
glacial  till  overlying  bedrock.  Vegetation  cover  is 
90  and  75%  of  the  Minton  Reservoir  and  Chautau- 
qua Creek  watersheds,  respectively.  Pollutants 
were  analyzed  with  a  brine  impact  model  and  an 
erosion-sedimentation  model.  The  plan  developed 
from  the  study  includes  the  following  provisions: 
changes  in  environmental  regulations  for  mineral 
resources  will  be  suggested  to  the  state  legislature; 
watershed    land    will    be    purchased,    especially 
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around  hydrologically  sensitive  areas;  Critical  En- 
vironmental Areas  will  be  designated  within  a  1-mi 
radius  upstream  from  the  raw  water  intakes;  rules 
and  regulations  will  be  adopted  to  address  oil  and 
gas  development  activities;  and  a  water  monitoring 
program  will  be  established.  (Cassar-PTT) 
W89-01116 


LOOK  TO  THE  FUTURE:  ENVIRONMENTAL 
EDUCATION, 

Texas  Univ.  at  Austin.   Dept    of  Environmental 

Health  Engineering. 

E.  F.  Gloyna,  and  C.  A.  Sorber. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  7,  p  1193-1198,  July  1988.  1 

fig,  1  tab,  17  ref. 

Descriptors:  'Education,  'Environmental  engi- 
neering, 'Engineering  personnel,  'Economic  as- 
pects, 'Legal  aspects,  'Social  aspects,  Engineer- 
ing. 

Engineering  education  is  examined  and  environ- 
mental engineering,  in  particular,  is  discussed  with 
the  idea  of  providing  a  new  direction.  The  most 
difficult  challenges  for  the  future  environmental 
engineer  will  be  those  that  arise  from  an  overpopu- 
lated  industrialized  society.  These  include  health- 
related  problems  associated  with  groundwater  pro- 
tection, nonpoint  source  pollution  control,  toxics 
regulation,  hazardous  waste  disposal.  Solutions  to 
these  and  other  challenges  do  not  depend  solely  on 
good  science,  but  may  require  economic,  social, 
legal  and  ethical  considerations  as  well.  Environ- 
mental engineering  education  must  satisfy  several 
criteria:  (1)  it  must  provide  a  foundation  for  a 
lifelong  educational  process,  (2)  the  formal  courses 
and  research  experiences  must  enhance  the  total 
body  of  knowledge,  and  (3)  the  study  of  environ- 
mental engineering  must  ultimately  contribute  to 
an  improved  quality  of  life.  Employers  of  engi- 
neers generally  agree  that  undergraduate  engineer- 
ing students  are  better  prepared  than  ever.  Howev- 
er, it  is  apparent  that  significant  gaps  are  beginning 
to  appear.  Complaints  generally  concern  lack  of 
communications  skills,  the  ability  to  cope  with 
public  policy  issues,  lack  of  management  and  lead- 
ership capabilities  and  an  inadequate  appreciation 
of  related  disciplines.  In  specialized  disciplines, 
such  as  environmental  engineering,  the  breadth 
and  depth  of  course  content  is  becoming  increas- 
ingly inadequate.  Unless  environmental  engineers 
increase  their  educational  scope,  the  discipline  may 
be  relegated  to  options  in  other  mainline  engineer- 
ing programs.  (Miller-PTT) 
W89-01121 


EVALUATION  OF  VEGETATION  FILTER 
STRIPS  AS  A  BEST  MANAGEMENT  PRAC- 
TICE FOR  FEED  LOTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
T.  A.  Dillaha,  J.  H.  Sherrard,  D.  Lee,  S. 
Mostaghimi,  and  V.  O.  Shanholtz. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  7,  p  1231-1238,  July  1988  7 
fig,  3  tab,  14  ref. 

Descriptors:  'Feedlot  runoff,  'Nonpoint  pollution 
sources,  'Water  pollution  control,  'Surface  runoff, 
Suspended  solids,  Vegetative  filter  strips,  Sedi- 
ment, Nutrients,  Nitrogen,  Phosphorus,  Phospho- 
rus removal. 

Vegetative  filter  strips  were  studied  as  an  effective 
test  management  practice  for  the  control  of  some 
nonpoint  source  pollutants.  Field  experiments  de- 
signed to  investigate  the  transport  of  sediment, 
nitrogen  and  phosphate  from  areas  of  confined 
livestock  activity,  as  influenced  by  flow  character- 
istics and  filter  strip  length,  were  conducted.  Re- 
sults indicated  that  vegetative  filter  strips  are  effec- 
tive for  the  removal  of  sediment  and  other  sus- 
pended solids  contained  in  surface  runoff  from 
feedlots  if  runoff  is  shallow  and  uniform.  Effective- 
ness of  vegetative  filter  strips  for  sediment  removal 
decreases  with  time  as  sediment  accumulates 
within  the  filters.  Total  nitrogen  and  phosphorus 
are  not  removed  as  effectively  as  sediment;  soluble 
nitrogen  and  phosphorus  are  not  removed  effec- 
tively. (Author's  abstract) 


W89-01125 


ROLE  OF  ECONOMIC  BENEFITS  ANALYSIS 
IN  FUNDING  MARINE  COMBINED  SEWER 
OVERFLOW  PROJECTS  -  CASE  STUDY  OF 
BOSTON  HARBOR, 

Environmental    Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6C. 

W89-01132 


DIFFUSE  (NONPOINT)  POLLUTION  -  A  PO- 
LITICAL, INSTITUTIONAL,  AND  FISCAL 
PROBLEM, 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

V.  Novotny. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,   Vol.   60,   No.   8,   p   1404-1413,  August 

1988.  1  tab,  33  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
pollution  control,  Political  constraints,  'Water 
policy,  'Costs,  Symposium,  Institutional  con- 
straints. 

Nonpoint  pollution  sources,  defined  as  ground  or 
surface  water  associated  with  diffuse  land  use  ac- 
tivities that  ultimately  cause  water  quality  degrada- 
tion, are  discussed.  Common  definitions  of  non- 
point  pollution  specified  it  as  pollution  originating 
from  diffuse  sources,  which  can  be  land-based  or 
airborne.  Diffuse  pollution  abatement  crosses  polit- 
ical boundaries  and  regional  or  water-shed-wide 
solutions  often  require  international  or  interstate 
cooperation.  Examples  include  the  Great  Lakes 
Systems  and  the  Chesapeake  Bay.  In  the  U.S., 
however,  regional  solutions  have  not  been  pur- 
sued. Diffuse  source  pollution  control  often  in- 
volves conflicting  powerful  interests,  notably  the 
farm  and  real  estate  development.  Considering  the 
policy  alternatives  and  the  criteria  by  which  alter- 
natives are  judged  and  selected,  the  constraints  and 
decision  variables  for  the  design  of  a  diffuse  pollu- 
tion program  can  be  placed  into  three  categories: 
(1)  economic-fiscal  variables  and  constraints  that 
include  economic  feasibility,  (2)  political  con- 
straints and  variables  that  include  equity  criterion, 
and  (3)  institutional  variables  and  criteria  that  in- 
clude feasibility  of  implementation.  (Miller-PTT) 
W89-01134 


COPING  WITH  GROUNDWATER  CONTAMI- 
NATION, 

Johns  Hopkins  Univ.,   Baltimore,   MD    Dept.   of 

Environmental  Engineering  Science. 

E.  Bouwer,  J.  Mercer,  M.  Kavanaugh,  and  F. 

DiGiano. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,   Vol.   60,   No.   8,  p   1415-1427,   August 

1988.  2  fig,  8  tab,  63  ref. 

Descriptors:  'Water  pollution  treatment,  'Path  of 
pollutants,  'Groundwater  movement,  'Ground- 
water pollution,  Environmental  effects,  Cleanup, 
Chemical  properties,  Physical  properties,  Feasibili- 
ty studies. 

Management  of  groundwater  contamination  clean- 
up, requiring  characterization  of  the  site  and  devel- 
opment of  remediation  strategies,  is  discussed.  An 
assessment  of  both  the  groundwater  flow  system 
and  groundwater  quality  is  needed  to  determine 
the  processes  that  control  transport  of  contami- 
nants from  a  site.  Selection  of  an  appropriate  treat- 
ment strategy  for  groundwater  remediation  relies 
on  the  results  of  the  site  characterization  and  speci- 
fication of  target  clean-up  levels.  Options  include 
containment  of  surface  and  groundwater,  treat- 
ment of  extracted  water,  and  in  situ  treatment. 
Contaminant  physical  and  chemical  properties  are 
useful  to  screen  applicable  technologies.  Because 
of  the  uncertainty  in  health  and  environmental 
effects,  the  newness  of  control  efforts,  the  limited 
knowledge  of  transport  and  fate  processes,  and  the 
multidisciplinary  complexity  of  the  problem,  much 
research  is  needed.  Education  in  fundamental  prin- 
ciples will  improve  the  ability  to  meet  the  ground- 
water challenge.  (Miller-PTT) 
W89-OU35 


Water  Quality  Control — Group  5G 

QUALITY  CONTROL  APPROACH  TO  NPDES 
COMPLIANCE  DETERMINATION, 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

For   primary   bibliographic   entry   see    Field    5D. 

W89-01136 


UPTAKE  AND  DISTRIBUTION  OF  COPPER 
SULPHATE  AND  ITS  EFFECT  ON  THE  RESPI- 
RATION RATE  OF  THE  HEMOCYANIN-PRO- 
DUCING  FRESHWATER  SNAIL  LYMNAEA 
NATALENSIS, 

Potchefstroom   Univ.   for  C.H.E.  (South  Africa). 
Dept.  of  Zoology. 
C.  T.  Wolmarans,  and  E.  Yssel. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6.  Vol.  41,  No.  2,  p  214-221, 
August  1988.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Molluscicides,  'Toxicity,  'Copper 
sulfate,  'Snails,  'Animal  metabolism,  Respiration, 
Hemocyanin,  Trematodes,  Aquatic  animals,  Ab- 
sorption, Parasites,  Bilharzia,  Public  health, 
Animal  tissues.  Tissue  analysis. 

Copper  sulfate  was  one  of  the  earliest  compounds 
suggested  as  a  molluscicide  and,  although  several 
new  compounds  have  since  been  developed,  it  is 
still  widely  used  against  snail  intermediate  hosts  of 
trematode  parasites  causing  bilharzia.  The  uptake 
of  external  copper,  as  well  as  the  effect  of  this  ion 
on  respiration  rate,  was  investigated  in  Lymnaea 
natalensis,  the  intermediate  host  of  Fasciola  gigan- 
tica;  this  snail  possesses  hemocyanin  as  a  respirato- 
ry pigment.  An  increase  in  copper  concentration 
occurred  in  the  head-foot  tissue,  digestive  gland, 
and  hemolymph  after  exposure  to  copper  for  2 
hours.  It  could  be  deduced  that  copper  was  prob- 
ably taken  up  by  absorption  at  the  head-foot  tissue 
and  by  metabolic  interaction  in  the  digestive  gland. 
It  also  appeared  that  copper  reached  the  digestive 
gland  via  the  blood  pathways  and  then  accumulat- 
ed there  for  as  long  as  exposure  was  maintained. 
The  copper  taken  up  in  the  hemolymph  did  not 
influence  the  copper-containing  respiratory  protein 
of  the  snails.  This  leads  to  the  question  of  how 
copper  sulfate  can  promote  lethality  in  snails.  The 
authors  are  of  the  opinion  that  lethality  results 
from  a  negative  effect  of  copper  on  the  exposed 
epithelium,  which  in  turn  leads  to  a  disturbance  in 
the  osmoregulatory  processes  of  the  snails. 
(Shidler-PTT) 
W89-01155 


MONITORING  OF  LIQUID  EFFLUENTS  AS 
PREVENTATIVE  PROTECTION  OF  NATURAL 
BODIES  OF  WATER  (ABWASSERUBERWA- 
CHUNG  ALS  VORBEUGENDER  GEWASSERS- 
CHUTZ), 

BASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 
F.R.).   Zentralbereich   Ingenieurtechnik   Fachkon- 
struktion. 
T.  Freeh. 

Chemieingenieurtechnik  CITEAH,  Vol.  60,  No.  5, 
p  359-364,  May  1988.  7  fig,  1  tab.  English  Summa- 
ry 

Descriptors:  'Effluents,  'Water  cooling,  'Processs 
control,  'Water  quality  control,  'Water  pollution, 
Cooling,  Leakage,  Monitoring,  Rivers.  Techology, 
Management  planning. 

One  possible  way  to  monitor  liquid  effluents  to 
improve  the  safety  of  river  water  cooling  systems 
is  to  control  the  river  water  side  of  the  cooling 
system  continuously  by  process  analyzers.  In  this 
way,  leakages  in  cooling  systems  can  be  recog- 
nized earlier  and  the  amount  of  products  which 
contaminate  the  river  water  can  be  minimized.  The 
available  process  analyzers  are  described  and  rea- 
sons for  choosing  among  them  are  discussed.  A 
second  aim  is  to  help  him  decide  which  of  these 
analyzers  is  the  best  for  this  measuring  problem. 
(Author's  abstract) 
W89-01184 


PHYTOPLANKTON  AND  REVERSED  EU- 
TROPHICATION  IN  LAKE  MALAREN,  CEN- 
TRAL SWEDEN,  1965-1983, 
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Group  5G — Water  Quality  Control 

National      Swedish      Environmental      Protection 

Board.  Uppsala  (Sweden).  Environmental  Quality 

Lab. 

E.  Willen. 

British  Phycological  Journal  BJPHJAA.  Vol.  22. 

No.  2.  p  193-208.  June  1987.  10  fig,  1  tab.  60  ref. 

Descriptors:  *Lake  restoration,  *Population  dy- 
namics. 'Phytoplankton.  *Eutrophication,  "Lake 
Malaren.  Sweden,  Nitrogen.  Phosphorus,  Fertiliz- 
ers. Lakes. 

Summaries  of  changes  since  1965  in  the  phyto- 
plankton  flora  of  Lake  Malaren,  the  third  largest 
lake  in  Sweden,  are  presented.  The  phosphorous 
load  was  reduced  by  90%  in  the  period  from  1970- 
1973  and  a  fertilizer  factory  on  the  lake  decreased 
its  nitrogen  outlet  by  80%.  The  phosphorous  con- 
centrations in  the  water  decreased  by  up  to  40% 
and  the  total  nitrogen  concentration  decreased  by 
50%  between  1970  and  1983.  But,  in  one  part  of 
the  lake,  the  nitrogen  concentration  increased  by 
50%  due  to  drainage  from  surrounding  land  and 
atmospheric  deposition.  With  changes  in  the  ratios 
of  N/P  and  Si/P  as  well  as  the  turbidity  of  the 
water,  there  have  been  drastic  alterations  in  species 
composition  and  total  phytoplankton  biomass. 
There  was  a  rise  in  the  number  of  species  over  the 
period  of  study  at  all  times  of  the  year.  Colonial 
species  decreased  while  small  and  large  flagellates 
of  chrysophytes,  cryptomonads  and  dinoflagellates 
increased.  In  the  most  polluted  basins,  cyanobac- 
terial  blooms  have  halted  their  peak  biomasses  or 
have  almost  disappeared.  At  times  during  the  19 
years  of  the  study,  the  summer  phytoplankton 
communities  have  been  tested  to  fits  of  a  log- 
normal  distribution,  assuming  such  a  distribution  to 
be  valid  in  well-balanced  ecosystems.  The  general 
trend  indicates  an  increasing  adjustment  to  a  log- 
normal  distribution.  Phytoplankton  changes  in  the 
lake  are  associated  with  effects  known  to  cause 
reversed  eutrophication,  although  climatically  in- 
duced variations  may  also  be  identified.  (Author's 
abstract) 
W89-01188 


WATER  POLLUTION  CONTROL  IN  DALLAS- 
FORT  WORTH, 

Dallas  City  Water  Utilities  Dept.,  TX. 

J.  Mirochna. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  9,  p  1638-1644,  September 

1988. 

Descriptors:  *Water  pollution  control, 
•Wastewater  treatment,  *Dallas,  *Fort  Worth, 
Urban  areas,  Wastewater  facilities,  Water  quality 
standards,  Fish  kills,  Sludge  disposal,  Trinity 
River,  Nonpoint  pollution  sources,  Future  Plan- 
ning. 

The  Dallas-Fort  Worth  metropolitan  area  is  one  of 
the  largest  population  centers  in  the  U.S.  not  locat- 
ed on  a  major  waterway.  Almost  3  million  people 
are  served  by  8  regional  wastewater  treatment 
plants  which  can  release  an  average  of  more  than 
500  mgd  of  effluent  into  the  Trinity  River,  whose 
flow  is  sometimes  95%  wastewater.  To  meet 
tougher  requirements  while  serving  a  growing 
population,  area  utilities  are  working  to  improve 
wastewater  discharges  by  expanding  and  improv- 
ing treatment  plants,  reducing  extraneous  flow  into 
the  plants,  and  encouraging  industries  to  do  their 
part  to  reduce  toxic  or  high  oxygen-demanding 
discharges.  Fish  kills  have  inspired  regional  efforts. 
Wastewater  operators  are  also  looking  for  new 
ways  to  manage  sludge  as  stronger  requirements 
arc  expected;  the  new  requirements  include  toxic 
limits  on  discharges.  Dallas  is  conducting  a 
$350,000  project  that  is  the  most  comprehensive 
ecological  study  ever  conducted  on  the  Trinity 
River.  A  regional  effort  is  underway  to  learn  more 
about  non-point-source  pollution  and  how  to  miti- 
gate the  effects  of  urbanization  on  water  quality. 
While  utilities  in  the  Dallas-Fort  Worth  area  are 
proud  of  improvements  they  have  helped  bring 
about  in  the  environment,  there  is  work  still  ahead 
to  meet  the  unique  challenges  they  face.  (Shidler- 
PTT) 
W89-01233 


ANAEROBIC  TREATMENT  OF  LEACHATE 
USING  FIXED  FILM  AND  SLUDGE  BED  SYS- 
TEMS, 

National    Research    Council    of  Canada,    Ottawa 

(Ontario).  Div.  of  Biological  Sciences. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01238 


DRAFTING  WATER  QUALITY  AGREEMENTS, 

Smith  and  Schnacke,  Cincinnati,  OH. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01253 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


GENERAL  WATER  SUPPLY  SYSTEM  SIMU- 
LATION MODEL:  WASP, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-00299 


MULTICRITERION  SELECTION  OF 

WASTEWATER     MANAGEMENT     ALTERNA- 
TIVES, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For   primary   bibliographic   entry   see   Field    5D. 
W89-00300 


ISSUES  IN  RULE  BASE  DEVELOPMENT, 

Kereomel  Environmental  Systems  Analysts, 
Champaign,  IL 

J.  J.  Geselbracht,  and  D.  M.  Johnston. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  114,  No.  4,  p  457- 
468,  July  1988,  3  fig,  15  ref. 

Descriptors:  *Management  planning,  ♦Decision- 
making, *Water  resources  management,  Informa- 
tion, Systems  analysis,  Wastewater  treatment, 
Computer  programs. 

An  expert  system  is  an  efficient  human-computer 
system  designed  to  produce  decisions  automatical- 
ly that  normally  require  the  application  of  both 
factual  and  heuristic  information  by  a  human 
expert.  Expert  systems  do  not  add  inherent  validity 
to  the  decision-making  process.  They  provide, 
however,  the  avoidance  of  errors  in  solution  pro- 
cedures arising  from  inexperience,  fatigue,  over- 
confidence,  and  other  human  factors.  Information 
in  expert  systems  is  normally  represented  by  pro- 
duction rules.  In  the  development  of  an  expert 
system  two  primary  concerns  are  the  development 
of  the  set  of  rules  and  the  logic  by  which  the 
information  is  processed  to  obtain  a  decision.  Sev- 
eral approaches  to  the  elicitation  of  rules,  the  logi- 
cal structuring  of  rules  and  uncertainty,  and  cali- 
bration of  expert  systems  are  reviewed.  Decisions 
resulting  from  the  application  of  expert  systems  are 
very  dependent  on  the  logic  structure  of  the 
system  used.  Little  evidence  exists  to  guide  expert 
system  developers  in  the  selection  of  these  ap- 
proaches. A  typical  water  resources  management 
problem  used  as  an  example  is  that  of  wastewater 
treatment.  Starting  premises  for  this  problem  can 
typically  include  information  regarding  the  influ- 
ent constituents,  while  decisions  about  design  or 
operation  of  a  wastewater  treatment  plant  can  be 
concluding  premises.  (Lantz-PTT) 
W89-00305 


FECAL  COLIFORM  FINGERTIP  COUNT:  A 
POTENTIAL  METHOD  FOR  EVALUATING 
THE  EFFECTIVENESS  OF  LOW  COST  WATER 
SUPPLY  AND  SANITATION  INITIATIVES, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-00379 


WATER/WASTEWATER      FACILITIES      GET 
BETTER  WITH  ELECTRONICS, 

Groveland  Community  Services  District,  CA. 
For   primary   bibliographic   entry   see   Field    5D. 

W89-00392 


NETWORKING  URBAN  WATER  SUPPLIES  IN 
WEST  AFRICA, 

Minnesota  Univ.,  St.  Paul.  Coll.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  5F. 

W89-00419 


IMPROVING  WATER  SUPPLY  IN  THAILAND, 

Waterworks  Authority,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-00422 


PROGRAMMING  MODEL  FOR  THE  OPTI- 
MAL PLANNING  OF  WATER  SUPPLY  SYS- 
TEMS, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

J.  S.  Windsor,  and  J.  T.  Kuo. 

South  African  Journal  of  Science  SAJSAR,  Vol. 

81,  No.  8,  p  510-514,  August  1985.  3  fig,  12  ref. 

Descriptors:  *Planning,  *Water  supply,  *Water 
management,  *Water  conveyance,  Long-term 
planning,  Mathematical  studies,  Model  studies, 
Water  distribution. 

A  general  approach  to  the  problem  of  optimal 
long-range  planning  of  water  supply  systems  is, 
with  particular  emphasis  on  the  staging  of  trunk- 
line  connections.  The  algorithm  uses  time  decom- 
position of  the  state-space  to  form  a  sequence  of 
static  optimization  subproblems  of  smaller  dimen- 
sion than  the  original  problem.  These  are  solved 
individually,  and  then  coordinated  at  a  higher  level 
to  account  for  dynamic  interaction  between  time 
intervals.  The  methodology  employs  mixed-integer 
programming  to  determine  the  optimal  allocation 
of  water  in  space,  and  dynamic  programming  to 
determine  the  optimal  timing,  sequencing  and 
sizing  of  the  water  supply  facilities.  The  methodol- 
ogy enables  a  large  number  of  alternative  configu- 
rations to  be  considered  simultaneously  even 
though  they  may  be  at  different  stages  of  planning. 
It  is  also  capable  of  being  enhanced  in  various 
ways,  for  example  by  interactive  programming.  In 
this  way  the  user  could  display  and  inspect  the 
alternative  configurations  generated,  then  modify, 
delete  or  add  where  appropriate.  (Lantz-PTT) 
W89-00452 


MAXIMALLY  INFORMATIVE  ENVIRON- 
MENTAL CONTROL  POLICIES  FOR  NATU- 
RAL RESOURCE  SYSTEMS  WITH  PROBABI- 
LISTIC CONSTRAINTS, 

California    Polytechnic    State    Univ.,    San    Luis 

Obispo.  Dept.  of  Economics. 

A.  Papakyriazis. 

Resource       Management       and       Optimization 

RMOPDH,  Vol.  6,  No.  1,  p  15-24,  December  1987. 

20  ref. 

Descriptors:  "Planning,  *Policy  making,  'Environ- 
mental control,  'Probabilistic  process,  Model  stud- 
ies, Mathematical  studies,  Public  policy,  Environ- 
mental policy. 

Various  internalization  schemes  must  explicitly 
recognize  that  the  environmental  resource  produc- 
tion functions  are  dynamic,  time-varying  and  in- 
volve uncertainty.  In  addition,  environmental  con- 
trol agencies  must  recognize  that  realistically  envi- 
ronmental quality  standards  must  be  formulated  in 
probabilistic  terms.  Given  the  specification  of  envi- 
ronmental externality  dynamics  and  environmental 
constraints  in  such  terms,  time-varying  environ- 
mental models  were  extended  where  the  decision- 
maker wishes  to  impose  a  probabilistic  constraint. 
A  mechanism  to  sequentially  update  estimates  as 
new  information  becomes  available  is  described.  A 
process  of  this  type  is  crucial  for  effective  environ- 
mental policy.  (Lantz-PTT) 
W89-00458 
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RATING  SYSTEM  FOR  A  UTILITY  REHABILI- 
TATION PROGRAM, 

Bureau  of  Engineers,  Milwaukee,  WI. 

R,  K.  Talwalker. 

Public  Works  PUWOAH,  Vol.  118,  No.  8,  p  77-79, 

July  1988.  1  tab. 

Descriptors:  'Management  planning,  ♦Classifica- 
tion, Economic  aspects,  Public  policy,  Wastewater 
treatment  facilities,  Water  conveyance,  Sewers, 
Capital  costs. 

In  recent  years,  the  question  of  establishing  priori- 
ty for  capital  improvement  projects  has  been  de- 
bated extensively,  using  evidence  from  studies 
done  by  several  agencies.  Among  the  many  deci- 
sion-making tasks  involved  in  programming  for  a 
utility  project,  one  of  the  most  prosaic  and  time 
consuming  is  the  selection  of  criteria  for  a  rating 
system,  for  ranking  utility  construction  projects  for 
implementation.  Whether  it  is  a  new  system  or 
upgrading  of  an  old  system,  the  improvements 
usually  involve  either  repair  and  rehabilitation  of 
the  existing  utilities  or  construction  of  new  utilities. 
Elements  in  a  rating  system  evaluation  for  priority 
listing  are:  citizen  demand,  city  commitment,  envi- 
ronmental and  health  hazards,  age  of  utility,  street 
reconstruction,  structural  condition,  hydraulic  con- 
dition, history  of  failures,  special  considerations, 
deposit  or  grant-in-aid.  (Lantz-PTT) 
W89-00467 


SETTING  THE  WATER   QUALITY   AGENDA: 
1988  AND  BEYOND, 

For   primary   bibliographic   entry   see   Field    5G. 
W89-00505 


APPLICATION  OF  PRINCIPAL  COMPONENT 
ANALYSIS  TO  LONG-TERM  RESERVOIR 
MANAGEMENT, 

Quebec  Univ.,  Montreal.   Ecole  de  Technologie 

Superieure. 

M.  Saad,  and  A.  Turgeon. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  7,  p  907-912,  July  1988.  3  fig,  4  tab,  27  ref. 

Descriptors:  'Hydroelectric  plants,  *Manangement 
planning,  'Reservoir  operation,  'Computer 
models,  'Principal  component  analysis,  Computer 
programs,  Multireservoir  power  system,  Mathe- 
matical models,  Trajectories,  La  Grande  River, 
Quebec,  Rivers,  Model  studies. 

Determining  the  optimal  long-term  operating 
policy  of  a  multireservoir  power  system  requires  a 
solution  of  a  stochastic  nonlinear  programming 
problem.  For  small  systems  the  solution  can  be 
found  by  dynamic  programming,  but  for  large 
systems,  no  direct  solution  method  exists  yet,  so 
that  one  must  resort  to  mathematical  manipulations 
to  solve  the  problem.  A  very  efficient  procedure  is 
presented  for  the  case  where  high  correlation 
exists  between  the  reservoirs'  trajectories  and 
hence  between  the  state  variables.  The  procedure 
consists  of  performing  principal  component  analy- 
sis (PAC)  on  the  trajectories  to  find  a  reduced 
model  of  the  system.  The  reduced  model  is  then 
substituted  into  the  operating  problem,  and  the 
resulting  problem  is  solved  by  stochastic  dynamic 
programming.  The  reservoir  trajectories  on  which 
the  PCA  is  performed  can  be  obtained  by  solving 
the  operating  problem  deterministically  for  a  large 
number  of  equally  likely  flow  sequences.  The  re- 
sults of  applying  the  manipulation  to  Quebec's  La 
Grande  River,  which  has  5  reservoirs,  are  report- 
ed. (Author's  abstract) 
W89-00698 


OPTIMIZATION  MODEL  FOR  SCREENING 
MULTIPURPOSE  RESERVOIR  SYSTEMS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

U.  Lall,  and  C.  W.  Miller. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  7,  p  953-968,  July  1988.  5  fig,  6  tab,  15  ref. 
Utah  Division  of  Water  Resources  Contract  85- 
5036  and  DOI,  Office  of  Water  Resources  Re- 
search Contract  14-08-0001-1072. 

Descriptors:  'Multipurpose  reservoirs,  'Reservoir 
operation,    'Mathematical   models,    'Optimization 


models.  Computer  models,  River  basins,  Reser- 
voirs, Simulation,  Algorithms,  Hydroelectric 
power.  Irrigation,  Municipal  water,  Water  supply 
systems.  Lower  Bear  River,  Utah,  Flood  control. 

An  optimization  model  is  presented  for  selecting 
among  and  sizing  potential  reservoirs  on  a  river 
basin.  The  provision  of  water  to  meet  municipal 
and  industrial,  irrigation,  and  hydropower  de- 
mands, as  well  as  recreation  and  flood  control  at 
each  candidate  reservoir  site  are  considered.  A 
compact,  nonlinear  optimization  formulation  for 
the  reservoir  sizing  problem  is  derived  by  decom- 
posing the  problem  into  simulation  and  optimiza- 
tion components.  Reservoir  storage  capacities 
needed  are  determined  using  a  modified  sequent 
peak  algorithm  to  simulate  monthly  reservoir  oper- 
ation. Simulation  is  also  employed  to  determine 
optimal  sizes  for  hydropower  generators  at  each 
site.  Similarly,  average  annual  flood  control  and 
recreation  benefits  are  determined  through  simula- 
tion. An  optimization  scheme  that  considers  annual 
yields  for  each  purpose  with  specified  reliabilities 
and  conservation  and  flood  storage  as  decision 
variables  is  used  to  integrate  these  simulations  into 
an  optimal  screening  algorithm.  Significant  savings 
in  computational  and  memory  requirements  over 
other  formulations  are  offered  at  the  expense  of 
nonlinear  functional  forms.  Applications  of  the 
model  developed  with  data  from  sites  on  the 
Lower  Bear  River  (Utah)  are  presented.  (Author's 
abstract) 
W89-00703 


IDENTIFYING  CRITICAL  ISSUES  IN  RECRE- 
ATION PLANNING  AND  MANAGEMENT:  IM- 
PROVING THE  MANAGEMENT-RESEARCH 
PARTNERSHIP, 

Minnesota     Valley     National     Wildlife     Refuge, 

Bloomington,  MN. 

J.  H.  Schomaker,  and  D.  W.  Lime. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

3,  p  593-598,  June  1988.  1  tab,  30  ref. 

Descriptors:  'Resources  management,  'Manage- 
ment planning,  'Planning,  'Research  priorities, 
'Recreation  demand,  'Recreation,  Public  partici- 
pation, Rivers,  Conference. 

Numerous  research  projects,  although  conducted 
with  the  best  intentions,  are  unsuccessful  in  solving 
applied  problems.  This  paper  focuses  on  selecting 
the  appropriate  research  problem.  First,  past  ef- 
forts to  identify  appropriate  problems  are  dis- 
cussed. Then  an  approach  used  to  identify  prob- 
lems is  discussed,  followed  by  findings  and  their 
implications.  The  'nominal  group'  process  is  a 
proven  technique  to  systematically  arrive  at  a  con- 
sensus about  critical  information  needs  in  recrea- 
tion planning  and  management.  Using  this  process. 
41  managers  who  attended  a  1983  conference  on 
river  management  identified  114  specific  informa- 
tion needs  grouped  under  1 1  general  questions. 
Clearly,  some  concerns  of  administrators  are  re- 
searchable;  many  are  not.  However,  for  the  suc- 
cessful application  of  research  to  solving  problems, 
researchers  and  managers  must  cooperate  from  the 
earliest  stages  of  problem  formulation  to  the  final 
stages  of  data  acquisition  and  interpretation.  (Au- 
thor's abstract) 
W89-00873 


GRADIENT  DYNAMIC  PROGRAMMING  FOR 
STOCHASTIC  OPTIMAL  CONTROL  OF  MUL- 
TIDIMENSIONAL WATER  RESOURCES  SYS- 
TEMS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

E.  Foufoula-Georgiou,  and  P.  K.  Kitanidis. 
Water  Resources  Research  WRERAO,   Vol.   24, 
No.  8,  p  1345-1359,  August  1988.  2  fig,  5  tab,  37 
ref,    5    append.    NSF   Grants   CEE-8212066    and 
CEE-8420664. 

Descriptors:  'Stochastic  process,  'Reservoir  oper- 
ation, 'Dynamic  programming,  'Model  studies, 
Algorithms,  Stochastic  models,  Probabalistic  proc- 
ess, Water  conveyance,  Water  supply,  Economic 
aspects,  Cost  allocation,  Cost  analysis.  Mathemati- 
cal equations. 


A  new  computational  algorithm  is  presented  for 
the  solution  of  discrete  time  linearly  constrained 
stochastic  optimal  control  problems  decomposable 
in  stages.  The  algorithm,  designated  gradient  dy- 
namic programming,  is  a  backward  moving 
stagewise  optimization.  The  main  innovations  over 
conventional  discrete  dynamic  programming 
(DDP)  are  in  the  functional  representation  of  the 
cost-to-go  function  and  the  solution  of  the  single- 
stage  problem.  The  cost-to-go  function  (assumed  to 
be  of  requisite  smoothness)  is  approximated  within 
each  element  defined  by  the  discretization  scheme 
by  the  lowest-order  polynomial  which  preserves 
its  values  and  the  values  of  its  gradient  with  re- 
spect to  the  state  variables  at  all  nodes  of  the 
discretization  grid.  The  improved  accuracy  of  this 
Hermitian  interpolation  scheme  reduces  the  prob- 
lem. At  each  stage,  the  optimal  control  is  deter- 
mined on  each  node  of  the  discretized  state  space 
using  a  constrained  Newton-type  optimization  pro- 
cedure that  has  quadratic  rate  of  convergence.  The 
set  of  constraints  that  act  as  equalities  is  deter- 
mined from  an  active  set  strategy  that  converges 
under  lenient  convexity  requirements.  This  method 
of  solving  the  single-stage  optimization  is  much 
more  efficient  than  the  conventional  way  based  on 
enumeration  or  iterative  methods  with  linear  rate 
of  convergence.  Once  the  optimal  control  is  deter- 
mined, the  cost-to-go  function  and  its  gradient 
with  the  efficient  optimization  of  stochastic  sys- 
tems whose  high  dimensionality  does  not  permit 
solution  under  the  conventional  DDP  framework 
and  for  which  successive  approximation  methods 
are  not  directly  applicable  due  to  stochasticity. 
Results  for  a  four-reservoir  example  are  presented. 
(Author's  abstract) 
W89-00979 


SELECTING  A  CONTRACT  OPERATOR  FOR 
YOUR  WATER  OR  WASTEWATER  FACILITY, 

Professional  Services  Group,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-01100 


ANALYTICAL  SIMULATION  OF  WATER 
SYSTEM  CAPACITY  RELIABILITY:  1.  MODI- 
FIED FREQUENCY-DURATION  ANALYSIS, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01240 


ANALYTICAL  SIMULATION  OF  WATER 
SYSTEM  CAPACITY  RELIABILITY:  2.  A 
MARKOV  CHAIN  APPROACH  AND  VERIFI- 
CATION OF  THE  MODELS, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 

Dept.  of  Systems  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01241 

6B.  Evaluation  Process 


RIVER  IMPROVEMENT  PLANNING  FOR 
FLOOD  PROTECTION  IN  THE  KISO  RIVER 
BASIN  UNTIL  THE  MEIJI  ERA,  (IN  JAPA- 
NESE), 

Nagoya  Inst,  of  Tech.  (Japan).  Faculty  of  Technol- 
ogy. 

For  primary  bibliographic  entry  see  Field  4A. 
W 89-00204 


SEA  USE  PLANNING  IN  NORWEGIAN 
WATERS:  NATIONAL  AND  INTERNATIONAL 
DIMENSIONS, 

Fridtjof  Nansen  Inst.,  Lysaker  (Norway). 
For  primary  bibliographic  entry  see  Field  6E. 
W89-00289 


ASSESSING    NETWORKED   COASTAL   ZONE 
MANAGEMENT  PROGRAMS, 

Wisconsin  Univ. -Madison.  Dept.  of  Urban  and  Re- 
gional Planning. 
S.  M.  Born,  and  A.  H.  Miller. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  3,  p 
229-243,  1988. 


189 


Field  6— WATER  RESOURCES  PLANNING 
Group  6B — Evaluation  Process 


Descriptors:  'Coastal  management,  'Management 
planning.  Planning,  Institutions.  Networks.  Gov- 
ernmental interrelations. 

During  the  early  development  of  the  national 
coastal  zone  management  program  there  was  no 
federal  prescription  with  regard  to  how  coastal 
states  should  proceed  in  establishing  their  pro- 
grams institutionally.  At  one  end  of  the  spectrum 
was  the  California  model  -  a  new  coastal  "supera- 
gency'  with  power  not  only  to  plan,  but  to  regulate 
development.  At  the  other  end  of  the  spectrum 
was  an  approach  which  relied  on  existing  agencies 
and  authorities  and  improved  policy  development 
and  coordination:  this  approach  was  described  as 
'networking'.  Many  coastal  advocacy  groups,  aca- 
demics, and  bureaucrats  viewed  the  networked 
model  with  skepticism.  Lessons  learned  from  ex- 
perimentation with  networked  coastal  management 
programs  may  provide  important  lessons  for  other 
regional  land  and  water  resources  management 
efforts.  (Author's  abstract) 
W89-00290 


HURRICANE-RELATED  MORPHODYNA- 

MICS  AND  IMPLICATIONS  FOR  HAZARD 
MITIGATION,  PERDIDO  KEY,  FLORIDA, 
U.S.A., 

Maryland  Univ.,  College  Park.  Dept.  of  Geogra- 
phy. 

G.  W.  Stone,  and  J.  D.  Salmon. 
Coastal  Management  CZMJBF,  Vol.  16,  No.  3,  p 
245-270,   1988.   5  fig,  6  tab,  23  ref.   Florida  Sea 
Grant  R/C-P- 10. 

Descriptors:  'Perdido  Key,  'Florida,  'Planning, 
'Hurricanes,  'Mitigation,  Barrier  Islands,  Hazard 
planning,  Public  policy,  Government  supports. 
Coastal  zone  management. 

Perdido  Key,  a  transgressive  barrier  island  situated 
along  Northwest  Florida,  is  used  to  exemplify  the 
importance  of  prior  planning  for  post-hurricane 
reconstruction  along  populated  coastal  areas.  A 
framework  is  presented  in  which  nine  selected 
planning  criterion  (erosion  rate  setbacks,  foredune 
preservation,  hazard  zone  restrictions,  estuarine 
setbacks,  planned  unit  developments,  evacuation 
planning,  vertical  evacuation,  hazard  district  tax- 
ation, and  public  participation)  are  integrated  with 
data  describing  the  morphological  response  of  the 
barrier  to  two  recent  hurricanes  -  Frederic  (1979) 
and  Elena  (1985)  -  prompting  the  confluence  of 
government  and  market  forces  towards  a  more 
unified  and  complete  mitigation  approach.  The 
'window  of  opportunity'  concept,  is  advocated  as  a 
necessary  approach  to  enhance  mitigative  planning 
via  its  inception  during  the  short-lived  'launch 
windows'  phase  following  a  destructive  hurricane. 
The  general  nature  of  the  overall  approach  dis- 
cussed allows  for  its  application  along  other  popu- 
lated coastal  areas  where  the  recurrence  of  hurri- 
canes is  an  important  facet  of  coastal  planning  and 
management.  (Author's  abstract) 
W89-00291 


TWINNING:  UTILITY  PAIRING, 

Water  and  Sewage  Authority,  Castries  (St.  Lucia). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-00424 


UPGRADING  WATER  SYSTEMS  THROUGH 
PLANNING, 

A.  R.  Gobin 

Public  Works  PUWOAH,  Vol.  1 19,  No.  9,  p  71-73, 

August  1988.  1  fig. 

Descriptors:  'Regional  planning,  'Water  supply. 
•Connecticut,  Drinking  water,  Long-term  plan- 
ning. Utilities,  Water  use.  Water  law,  Regional 
development,  Local  governments,  State  jurisdic- 
tion. Interagency  cooperation.  Water  supply  devel- 
opment. 

The  State  of  Connecticut  is  addressing  drinking- 
water-supply  management  by  implementing  a  com- 
prehensive planning  process  This  process  identi- 
fies water-system  problems  and  needs  in  both  the 
short  term  and  long  term  and  then  develops  plans 
to  address  those  needs.   Water  purveyors  are  re- 


quired to  implement  their  approved  plans  and  state 
regulators  must  consider  these  plans  in  their  deci- 
sion-making. Both  water  suppliers  and  consumers 
v\  ill  ultimately  benefit  from  this  ongoing  effort  to 
manage  the  state's  water  resources  wisely  and  effi- 
ciently. A  law  enacted  in  1984  requires  water 
utilities  to  plan  for  the  provision,  protection,  and 
management  of  sufficient  high-quality  water  sup- 
plies to  meet  existing  and  future  needs.  Recogniz- 
ing that  water  is  a  resource  unrestricted  by  politi- 
cal boundaries,  it  is  clear  that  to  maximize  efficien- 
cy and  effectiveness,  a  regional  perspective  is  nec- 
essary. This  planning  process  is  designed  to  bring 
utility  representatives  and  local  officials  together 
to  discuss  long-range  supply  issues  and  to  develop 
an  areawide  water-supply  plan.  The  state  adminis- 
ters the  funding  for  the  areawide  planning  effort 
and  ultimately  approves  the  final  project.  These 
coordinated  plans  are  built  upon  the  individual 
water-system  plans  of  each  water  utility  and  modi- 
fied by  regional  requirements.  The  wisdom  gained 
working  together  through  this  process  is  used  to 
solve  problems  and  balance  growth  with  available 
water  supplies.  (Shidler-PTT) 
W89-00746 


STOCHASTIC       FORECAST       OF       WATER 
LOSSES, 

Ohio  Univ.,  Athens.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00759 


COASTAL     PLANNING     IN     THE     MORAY 
FIRTH, 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00777 


FUTURE    PROSPECTS    FOR    HYDRO    ELEC- 
TRICITY AND  WINDPOWER, 

North  of  Scotland   Hydro-Electric   Board,   Edin- 
burgh. 

For  primary  bibliographic  entry  see  Field  6C. 
W89-00793 


OTHER  FORMS  OF  ENVIRONMENTAL  POL- 
LUTION, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00794 


GEOGRAPHY  OF  THE  ESTUARY  AND  FIRTH 
OF  CLYDE, 

Glasgow  Univ.  (Scotland).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00798 


TECHNOLOGY,         INSTITUTIONS,         AND 
SOCIAL  GOALS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For   primary   bibliographic   entry   see   Field    6D. 

W89-00871 


IDENTIFYING  CRITICAL  ISSUES  IN  RECRE- 
ATION PLANNING  AND  MANAGEMENT:  IM- 
PROVING THE  MANAGEMENT-RESEARCH 
PARTNERSHIP, 

Minnesota     Valley     National     Wildlife     Refuge. 

Bloomington,  MN. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-00873 


PLANNING  INDIANA'S  WATER  INFRA- 
STRUCTURE FROM  A  COMPETITIVE  PER- 
SPECTIVE, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

M.  H.  Houck,  J.  R.  Wright,  J.  T.  Diamond,  and  G. 
Toft. 

Water  Resources  Bulletin  WARBAQ.  Vol.  24,  No. 
3,  p  651-659.  June  1988.  3  tab.  30  ref. 

Descriptors:  'Management  planning,  'Future  plan- 
ning, 'Regional  planning,  'Water  treatment  facili- 


ties, 'Wastewater  facilities,  'Indiana.  Water  re- 
sources development,  Economic  development, 
Economic  growth.  Industrial  development. 

Indiana  has  embarked  on  a  program  to  assess  the 
condition  of  its  infrastructure  and  to  plan  for  its 
future.  The  perspective  of  this  planning  differs 
from  the  traditional  'master  plan'  approach-in- 
stead, the  focus  is  on  competitiveness  for  economic 
development.  The  initial  work  on  the  water  and 
sewerage  competitiveness  of  the  infrastructure  in- 
cludes: (1)  a  comparative  analysis  of  the  water 
resources  and  infrastructure  of  Indiana  and  its  in- 
dustrial midwestern  neighbors;  (2)  a  technology 
scan  to  identify  possible  technological  opportuni- 
ties that  may  be  important  for  Indiana;  and  (3)  a  set 
of  recommendations  for  future  planning.  This 
work  is  preliminary  in  nature  but  should  serve  as 
as  starting  point  for  continued  strategic  planning 
over  the  next  decade  for  positioning  of  Indiana's 
water  and  sewerage  infrastructure  as  a  key  element 
in  the  economic  growth  equation.  (Author's  ab- 
stract) 
W89-00880 


PETALING  JAYA  NON-REVENUE  WATER 
CONTROL  PROJECT  SELANGOR,  MALAY- 
SIA, 

Jabatan  Bekalan  Air  Selangor,  Shah  Alam  (Malay- 
sia) 

For  primary  bibliographic  entry  see  Field  5F. 
W89-00923 


WATER  CATCHMENT  INSTALLATIONS  HAR- 
MONIZED WITH   ECOLOGICAL   ASPECTS  - 
AN  EXAMPLE  IN  BERLIN  (WEST), 
Berliner       Wasser-Betriebe       Hohenzollerndamm 
(Germany,  F.R.). 
H.  Tessendorff. 

Aqua  AQUAAA,  No.  3.  p  120-126,  1988.  8  fig,  6 
ref. 

Descriptors:  'Berlin,  'West  Germany,  'Artificial 
recharge,  'Groundwater  management.  Water  man- 
agement. Water  supply,  Recharge,  Groundwater 
recharge,  Planning. 

The  attempt  to  balance  ecological  interests  and 
water  supply  needs  is  discussed  with  regard  to  the 
facilities  of  the  Berliner  Wasserwerke  for  artificial 
groundwater  recharge.  The  groundwater  manage- 
ment of  the  recharge  facilities  for  the  Berlin-Span- 
dau  area,  one  of  seven  production  centers  in  Berlin 
(West),  are  examined.  It  is  concluded  that  water 
catchment  installations  and  groundwater  recharge 
facilities  can  have  positive  effects  on  flora  and 
fauna.  In  fact,  the  recharge  project  for  the  water 
production  plant  Spandau  in  Berlin  (West)  has 
been  awarded  a  gold  medal  for  excellent  integra- 
tion into  the  natural  landscape  by  the  Federal 
Minister  for  Regional  Planning,  Building  and 
Urban  Development  (under  the  auspices  of  the 
Federal  Republic  of  Germany).  (Miller-PTT) 
W89-00926 


MARSH  MANAGEMENT  PLANS  IN  PRAC- 
TICE: DO  THEY  WORK  IN  COASTAL  LOUISI- 
ANA, USA, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-01060 


LOOK  TO  THE  FUTURE:  ENVIRONMENTAL 
EDUCATION, 

Texas  Univ.   at  Austin.   Dept.   of  Environmental 

Health  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01121 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

FUNDING         RESERVE         CAPACITY         IN 
WASTEWATER  SYSTEMS, 

Metropolitan  Waste  Control  Commission,  St.  Paul, 
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WATER  RESOURCES  PLANNING— Field  6 


Water  Demand — Group  6D 


MN. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-00506 


DEVELOPER      FINANCING      OF      PUBLIC 
WASTEWATER  SERVICE  INFRASTRUCTURE, 

For   primary   bibliographic   entry   see   Field    5D. 
W89-0O507 


FUTURE  PROSPECTS  FOR  HYDRO  ELEC- 
TRICITY AND  WINDPOWER, 

North  of  Scotland  Hydro-Electric  Board,  Edin- 
burgh. 

K.  R.  Vernon. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),Vol.  92  (Section  B),  p  107-117,  1987.  5 
fig,  1  tab. 

Descriptors:  *Scotland,  "Hydroelectric  power, 
•Electric  power  development,  *Wind  energy,  "Re- 
sources  development,  *Water  resources  develop- 
ment, Economic  aspects,  Natural  resources,  Man- 
agement planning,  Pumped  storage,  Peat,  Wave 
power,  Islands. 

The  large  hydro-electric  schemes  developed  by  the 
early  1960s  now  (1984/85)  supply  12%  of  Scottish 
electricity  demand.  The  pumped  storage  schemes 
contribute  to  the  balance  of  production  and 
demand  but  are  not  net  producers  of  electric 
power.  Schemes  remaining  for  development  are 
numerous  but  small,  in  the  range  below  10  MW. 
Private  development  for  local  use  is  the  best  eco- 
nomic prospect  for  schemes  below  500  kW.  A 
rolling  five-year  program  of  10-15  MW  per  annum 
is  suggested  for  the  development  of  remaining 
resources.  In  Scottish  conditions,  peat  does  not 
appear  to  be  a  viable  alternative  to  diesel  power. 
Wave  power  is  practicable,  but  probable  costs  are 
too  high  to  justify  investment  at  present.  Wind 
power  is  promising,  especially  for  island  sites,  but 
not  as  a  complete  replacement  for  diesel.  Develop- 
ments since  1980  include  a  successful  small  ma- 
chine on  Fair  Isle  and  machines  at  250  and  300  kW 
on  Orkney  where  a  3  MW  generator  is  being 
erected.  A  750  kW  machine  has  been  ordered  for 
Shetland.  (See  also  W89-00775)  (Author's  abstract) 
W89-00793 


DO    WATER    MARKET    PRICES    APPROPRI- 
ATELY MEASURE  WATER  VALUES, 

Arizona  Univ.,  Tucson. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-00837 


EFFECTS    OF    RATE    STRUCTURE    KNOWL- 
EDGE ON  HOUSEHOLD  WATER  USE, 

Central  Michigan  Univ.,  Mount  Pleasant.  Dept.  of 

Economics. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-0O877 


OPTIMIZATION  OF  THE  PRODUCTION  AND 
PUMPING  COSTS  OF  THE  NICE  WATER  NET- 
WORK (OPTIMISATION  DE  LA  PRODUC- 
TION ET  DES  POMPAGES  SUR  LE  RESEAU 
D'EAU  DE  NICE), 

Compagnie  Generale  des  Eaux,  Nice  (France). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-00922 


MANAGEMENT  OF  A  TRIBUTARY  AQUIFER, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  4B. 
W 89-0097 8 


EX  POST  ANALYSIS  OF  FLOOD  CONTROL: 
BENEFIT-COST  ANALYSIS  AND  THE  VALUE 
OF  INFORMATION, 

International  Food  Policy  Research  Inst.,  Wash- 
ington, DC. 

J.  Ramirez,  W.  L.  Adamowicz,  K.  W.  Easter,  and 
T.  Graham-Tomasi. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  8,  p  1397-1405,  August  1988.  3  fig,  10  tab,  19 


ref. 

Descriptors:  *Cost-benefit  analysis,  'Information 
value,  *Flood  control,  *Cost  analysis,  "Economic 
aspects.  Frequency  analysis.  Decision  making,  Hy- 
draulic design,  Discharge  frequency,  Project  plan- 
ning. Flood  frequency.  Case  studies. 

Two  analytical  tools  which  aid  decision  making  in 
flood  control  design,  ex  post  benefit-cost  analysis 
and  the  ex  post  value  of  information,  are  presented 
for  the  case  study  of  Rushford,  Minnesota.  The  ex 
post  analysis  is  conducted  using  a  coincident  fre- 
quency analysis  which  provides  a  more  accurate 
description  of  discharge  rates  and  flood  levels.  The 
ex  post  benefit-cost  analysis  shows  that  the  Corps 
of  Engineers  substantially  underestimated  the 
value  of  potential  property  damage.  The  ex  post 
value  of  information  model  provides  an  analysis  of 
the  project  sensitivity  to  stream  discharge.  In  addi- 
tion, the  optimum  project  size  is  determined  under 
risk  of  project  destruction.  The  results  illustrate 
that  net  benefits  are  sensitive  to  changes  in  dis- 
charge information  but  less  sensitive  to  project  size 
and  the  risk  of  project  destruction.  This  leads  the 
authors  to  recommend  more  sensitivity  analyses  on 
information  structures,  project  size,  and  the  proba- 
bility of  project  destruction  in  ex  ante  benefit-cost 
analysis.  (Author's  abstract) 
W89-00983 


FINANCING  STRATEGIES  FOR  SMALL  SYS- 
TEMS, 

Nuveen  (John)  and  Co.,  Inc.  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-01113 


ROLE  OF  ECONOMIC  BENEFITS  ANALYSIS 
IN  FUNDING  MARINE  COMBINED  SEWER 
OVERFLOW  PROJECTS  -  CASE  STUDY  OF 
BOSTON  HARBOR, 

Environmental    Protection    Agency,    Washington, 

DC. 

P.  Caulkins,  C.  Binkley,  C.  Ruf,  and  C.  Miller. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  7,  p  1275-1280,  July  1988.  2 

fig,  6  tab,  7  ref. 

Descriptors:  "Combined  sewers  overflows,  "Cost- 
benefit  analysis,  "Water  pollution  prevention, 
"Boston  Harbor,  "Storm  sewers,  "Cost  analysis, 
Benefits,  Swimming,  Shellfish. 

An  economic  benefit-cost  analysis  of  combined 
sewer  overflow  control  projects  was  conducted 
for  four  areas  in  the  Boston  Harbor.  Benefit  cate- 
gories included  swimming,  swimming-related 
health  effects  and  shellfishing.  A  conditional,  mul- 
tinomial logit  choice  model  was  used  to  estimate 
demand  for  beach/swimming  recreation  under  dif- 
fering water  quality  conditions.  Annual  values  of 
additional  shellfish  harvest  corresponding  to  sewer 
overflow  controls  were  estimated.  The  health  ben- 
efit category  considered  the  reduction  in  the  inci- 
dence of  gastroenteritis  per  1000  swimmers.  Bene- 
fit-cost results  proved  to  be  commensurable  in 
three  out  of  the  four  projects.  (Author's  abstract) 
W89-0U32 
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WATER-MANAGEMENT    SIGNIFICANCE    OF 
THE  MOSCOW  CANAL, 

For  primary  bibliographic  entry  see  Field  3B. 
W 89-00050 


GENERAL  WATER  SUPPLY  SYSTEM  SIMU- 
LATION MODEL:  WASP, 

Newcastle  Univ.  (Australia).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-00299 


MICROHABITAT  USE  BY  AN  ASSEMBLAGE 
OF  CALIFORNIA  STREAM  FISHES:  DEVEL- 
OPING CRITERIA  FOR  INSTREAM  FLOW 
DETERMINATIONS, 


California    Univ.,    Davis.    Dept.    of   Wildlife   and 

Fisheries  Biology. 

P.  B.  Moyle,  and  D.  M.  Baltz. 

Transactions  of  the   American   Fisheries   Society 

TAFSAI,  Vol.   114,  No.  5,  p  695-704,  September 

1985.  5  fig,  2  tab,  22  ref.  University  of  California 

Water  Resources  Center  Project  UCAL-WRC-W- 

573. 

Descriptors:  "California,  "Fish,  "Habitats,  "In- 
stream  flow,  Suckers,  Squawfish,  Hardhead, 
Roach,  Perch,  Sculpin,  Fish  behavior,  Trout,  Eco- 
systems. 

Microhabitat  requirements  were  determined  for 
eight  species  of  native  California  stream  fishes: 
rainbow  trout  Salmo  gairdneri;  Sacramento  sucker 
Catostomus  occidentalis;  Sacramento  squawfish 
Ptychocheilus  grandis;  hardhead  Mylopharodon 
conocephalus;  California  roach  Hesperoleucus 
symmetricus;  speckled  dace  Rhinichythys  osculus; 
tule  perch  Hysterocarpus  traski;  and  riffle  sculpin 
Cottus  gulosus.  Two  or  three  size  classes  were 
evaluated  for  each  species.  Each  species  had  a 
preferred  microhabitat  (defined  on  the  basis  of 
depth,  velocity,  substrate),  as  did  each  size  class 
within  each  species,  but  there  was  much  similarity 
in  microhabitat  use  within  and  among  species.  The 
amount  of  microhabitat  available  to  each  species 
differed  in  three  stream  reaches  in  which  availabil- 
ity was  quantified,  but  the  differences  were  not 
enough  to  explain  the  differences  in  composition  of 
the  fish  assemblage  found  at  each  site.  This  study 
indicates  that  recommendations  for  instream  flows 
should  be  based  on  microhabitat  use  data  collected 
on  site  together  with  habitat  availability  data.  Even 
on-site  data  should  be  used  cautiously  because  in- 
traspecific  interactions  and  changes  in  a  stream's 
physical  characteristics,  especially  in  its  tempera- 
ture regime,  may  cause  unexpected  shifts  in  micro- 
habitat use.  (Author's  abstract) 
W89-00319 


IMPLICATIONS  OF  PUBLIC  OWNERSHIP  OF 
IRRIGATION  CANAL  SYSTEMS  IN  THE 
TEXAS  RICE  BELT:  IMPACTS  ON  WATER 
USE  AND  WATER  PRICE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-00460 


HISTORICAL  USE  OF  GROUND  WATER  IN 
TERRELL,  TEXAS, 

IT  Corp.,  Terrell,  TX. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-00461 


DO  WATER  MARKET  PRICES  APPROPRI- 
ATELY MEASURE  WATER  VALUES, 

Arizona  Univ.,  Tucson. 

B.  C.  Saliba,  D.  B.  Bush,  W.  E.  Martin,  and  T.  C. 

Brown. 

Natural  Resources  Journal  NRJOAB,  Vol.  27,  No. 

3,  p  617-651,  Summer  1987.  2  fig,  2  tab,  74  ref. 

Descriptors:  "Water  transfer,  "Water  demand, 
"Water  rates,  "Water  resources  development, 
Water  law,  Economic  aspects,  Water  allocation, 
Market  value. 

Valuation  of  changes  in  water  availability  is  an 
important  issue  in  the  western  United  States.  Agri- 
culture, industry,  and  expanding  urban  centers  are 
exerting  increasing  pressure  on  limited  water  re- 
sources. Federal,  state  and  local  agencies  are  ex- 
ploring and  implementing  a  variety  of  water 
supply  augmentation  strategies  in  the  western 
states,  raising  questions  regarding  the  value  of  po- 
tential increments  or  decrements  in  water  supply. 
Pressures  for  water  transfers  exist  as  water  in  many 
regions  in  fully  appropriated  and  new  and  expand- 
ing uses  can  be  accommodated  only  through  trans- 
fer from  established  uses.  In  some  areas,  water  is 
routinely  transferred  through  private  market  ex- 
changes. In  other  areas,  institutions  which  govern 
water  allocation  slowly  are  being  modified  to  fa- 
cilitate market  transfer  of  water  rights.  Selected 
water  markets  in  the  western  United  States  were 
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examined  observing  water  prices  over  time  and 
evaluating  the  appropriateness  of  market  prices  as 
measures  of  the  economic  value  of  incremental 
changes  in  regional  water  supply  Market  charac- 
teristics which  may  distort  prices  as  indicators  of 
water  values  include  imperfect  competition,  third 
party  effects,  uncertainly,  and  equity  consider- 
ations. Western  water  markets  exhibit  these  char- 
acteristics to  varying  degrees.  Nonmarket  valu- 
ation techniques  are  useful  in  supplementing  price 
information  generated  by  market  transactions  Re- 
liance on  both  market  and  nonmarket  value  infor- 
mation can  help  improve  valuation  of  incremental 
increases  in  water  supplies  and  assist  in  better 
policy  decisions  regarding  supply  augmentation 
proposals.  (Author's  abstract) 
W89-00837 


TECHNOLOGY,  INSTITUTIONS,  AND 

SOCIAL  GOALS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

W.  Viessman. 

Water  Resources  Bulletin  WARBAQ.  Vol.  24,  No. 

3,  p  58 1-584,  June  1988.  3  ref. 

Descriptors:  'Management  planning,  'Water  man- 
agement, 'Water  policy,  'Water  demand,  'Social 
values,  'Institutions,  'Technology,  Water  quality 
management.  Water  requirements. 

The  real  factors  underlying  a  perceived  water 
crisis  are  often  overlooked  and  the  solutions  pre- 
scribed are  far  from  optimal  when  measured  in 
either  economic  or  social  terms.  Today's  technolo- 
gy outstrips  its  implementation,  yesterday's  solu- 
tions are  imposed  on  new  problems.  There  is  a 
need  for  the  application  of  innovative  and  revolu- 
tionary tactics,  for  modernizing  institutions,  and 
for  educating  technologists  and  decision  makers 
alike  in  the  art  of  communicating  their  views  and 
skills.  The  key  to  successful  water  management  is 
understanding  the  factors  that  influence  it.  These 
include:  social  goals,  local  interests,  regional  differ- 
ences, technology,  politics,  societal  attitudes,  pre- 
vailing problems,  the  resource  base,  governmental 
jurisdictions,  organizational  structures,  financing 
options,  the  art  of  compromise,  and  the  technical- 
social  interface.  (Author's  abstract) 
W89-00871 


EFFECTS    OF    RATE    STRUCTURE    KNOWL- 
EDGE ON  HOUSEHOLD  WATER  USE, 
Central  Michigan  Univ.,  Mount  Pleasant.  Dept.  of 
Economics. 

D.  E.  Agthe,  R.  B.  Billings,  and  J.  M.  Dworkin. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
3,  p  627-630,  June  1988.  2  tab,  9  ref. 

Descriptors:  'Social  adjustment,  'Water  rates, 
'Domestic  water,  'Water  use,  Consumptive  use, 
Public  participation,  Seasonal  variation. 

Socioeconomic  determinants  of  individual  house- 
hold water  use  were  estimated  using  regressions  of 
these  characteristics  with  actual  household  water 
use  for  winter  and  summer.  Results  were  disaggre- 
gated between  those  consumers  who  were  aware 
of  an  increasing  block  rate  price  structure  and 
those  who  were  not.  Most  of  the  informed  group 
members  believed  that  this  price  structure  did 
result  in  significant  reductions  in  water  use.  Never- 
theless, overall  water  use  was  greater  for  the  in- 
formed group.  The  determinants  of  water  use  were 
found  to  differ  between  informed  and  uninformed 
users  as  well  as  between  winter  and  summer.  The 
uninformed  users  were  influenced  by  a  larger  set  of 
variables  in  each  season  than  the  informed  group. 
In  winter,  the  informed  group  members  with 
swimming  pools  and/or  arid  landscaping  used  less 
water  than  their  uninformed  counterparts.  Summer 
water  use  increased  with  length  of  tenancy  in 
home  for  the  uninformed  group  but  not  for  in- 
formed, while  increasing  with  ownership  for  in- 
formed consumers.  (Author's  abstract) 
W89-00877 


RECREATION  RESOURCE  ALLOCATION 
MODEL  FOR  PUBLIC  DRINKING  RESER- 
VOIRS, 


Massachusetts  Univ..  Amherst.  Dept.  of  Landscape 

Architecture. 

M.  Gross,  L.  R.  Klar,  and  L.  McKean. 

Aqua  AQUAAA,  No.  2,  p  81-84,  1988.  2  fig,  9  ref. 

Descriptors:  'Model  studies,  'Recreation,  'Water 
quality,  'Reservoirs,  'Path  of  pollutants,  Public 
waters,  Massachusetts,  Drinking  water,  Carrying 
capacity. 

A  management  model  was  developed  for  determin- 
ing optimal  mixes  of  recreation  activities  at  public 
drinking  reservoirs.  Quabbin  Reservoir,  located  in 
Central  Massachusetts,  served  as  a  case  study  for 
the  model.  An  interdisciplinary  research  team  was 
formed  to  study:  (1)  the  impact  of  selected  recrea- 
tion activities  on  the  water  quality,  (2)  public 
demand  and  willingness  to  pay  for  selected  recrea- 
tion activities  at  Quabbin,  and  (3)  the  cost  benefits 
associated  with  increases  in  recreation  at  Quabbin. 
The  results  of  the  research  yielded  a  comprehen- 
sive Recreation  Resource  Allocation  Model.  The 
model  includes  the  following  procedures:  the  de- 
termination of  demand  for  recreation  activity  pack- 
ages, pollution  transport  modelling  and  water  qual- 
ity carrying  capacity  and  recreation  carrying  ca- 
pacity. These  inputs  to  the  optimization  of  the 
recreation  management  model  were  used  to  formu- 
late alternative  plans  which  were  then  tested  for 
their  impacts  based  on  the  management  objectives 
and  constraints  of  the  study.  (Author's  abstract) 
W89-0O921 


NATIONAL  WATER  MANAGEMENT  IN  THE 
REPUBLIC  OF  SOUTH  AFRICA:  TOWARDS  A 
CONSULTATIVE  PARTNERSHIP  WITH  DI- 
VERSE USERS  IN  A  SEMI-ARID  COUNTRY, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa). 

A.  H.  Conley,  and  D.  C.  Midgley. 

Journal  of  Hydrology  JHYDA7,  Vol.  100,  No.  1/ 

3,  p  473-487,  July  30,  1988.  1  fig,  4  ref. 

Descriptors:  'Water  management,  'Water  demand, 
'Water  use,  'Arid  lands,  'Water  quality  control, 
•Water  conservation,  'South  Africa,  Water 
supply,  Water  allocation,  Allocation,  Water  reuse, 
Water  importing.  Water  transfer,  Industrialization, 
Urbanization,  Wastewater  renovation,  Groundwat- 
er management,  Desalination,  Irrigation,  Power- 
plants,  Forestry,  Eutrophication. 

A  resourceful  holistic  water  management  strategy 
has  been  developed  for  ensuring  equitable  provi- 
sion of  adequate  quantities  of  water  of  satisfactory 
quality  at  acceptable  risk  and  affordable  cost  to  a 
wide  international  range  of  competing  user  groups 
subject  to  adverse  physical  and  hydrological  fac- 
tors and  under  rapidly  changing  social  conditions. 
Scarce  resource  allocation  strategies,  based  on  sci- 
entific studies  and  supported  by  modern  data  proc- 
essing facilities,  focus  primarily  on  supply,  demand 
and  quality.  Supply  management  implies  creation 
of  the  best  combination  of  affordable  elements  of 
infrastructure  for  bulk  water  supplies  from  avail- 
able runoff,  groundwater  reuse,  imports  and  un- 
conventional sources,  sized  to  meet  determinable 
requirements  with  appropriate  degrees  of  assur- 
ance, coupled  with  continuous  optimization  of 
system  operation.  Demand  management  seeks  opti- 
mum allocation  of  available  supplies  to  towns, 
power  generation,  industry,  mining,  agriculture, 
forestry,  recreation  and  ecology,  according  to  pri- 
ority criteria  determined  from  scientific,  economic 
and  socioeconomic  studies.  Quality  management 
strategies  relate  to  the  control  of  salination,  eu- 
trophication and  pollution  from  both  diffuse  and 
point  sources.  As  the  combined  demands  of  com- 
plex First  and  Third  World  societies  and  econo- 
mies on  the  available  resources  rise,  increasing 
attention  has  to  be  paid  to  finding  practical  com- 
promises to  facilitate  handling  of  conflict  between 
legitimate  users  having  widely  divergent  interests, 
aspirations  and  levels  of  sophistication.  For  opti- 
mum joint  utilization,  the  central  regulating  au- 
thority is  striving  to  forge  a  consultative  partner- 
ship within  which  to  promote,  among  the  widest 
possible  spectrum  of  users,  enlightened  understand- 
ing of  the  opportunities  and  limitations  in  handling 
complex  international,  social,  political,  legal,  eco- 
nomic and  financial  issues  associated  with  water 
development.  These  cannot  readily  be  resolved  by 


the  methods  of  traditional  hydrological  sciences 

alone.  (Author's  abstract) 

W89-01029 


RISK:  A  KEY  WATER  POLICY  ISSUE, 

Houston  Univ.  at  Clear  Lake  City,  TX.  Bureau  of 

Research. 

R.  C.  Allison,  R.  Durand,  and  G.  Schwebach. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  7,  p  1211-1213.  July  1988. 

13  ref. 

Descriptors:  'Risks,  'Water  supply,  'Water  use, 
'Decision  making,  'Water  policy,  Drinking  water. 
Reclaimed  water,  Water  management,  Irrigation 
water. 

Risk  management  issues  associated  with  the  provi- 
sion of  safe  and  sufficient  water  supplies  (including 
several  points  of  debate  with  respect  to  drinking 
water,  marine  and  fresh  water  used  for  recreation, 
and  reclaimed  waste  or  wastewater  used  for  irriga- 
tion) are  examined.  Those  charged  with  managing 
risks  to  drinking  water  presently  lack  viral  stand- 
ards on  which  to  base  decisions  intended  to  mini- 
mize public  health  problems.  There  is  considerable 
disagreement  over  how  to  measure  recreational 
water  pollution  and  which  indicator  system  and 
standards  should  be  used.  Therefore,  it  has  not 
been  possible  to  adequately  estimate  the  risks  asso- 
ciated with  recreational  water  use.  Controversy 
surrounding  the  use  of  reclaimed  wastewater  has 
centered  around  what  the  best  indicator  of  reuse 
water  quality  is,  what  the  standards  and  guidelines 
for  water  quality  should  be,  and  what  the  health 
effects  of  reclaimed  wastewater  for  irrigation  are. 
Risk  managers  face  the  general  problem  of  not 
knowing  the  cause  that  is  likely  to  produce  any 
desired  effect,  at  least  in  the  short  term.  The  base 
of  the  problem  is  a  lack  of  a  commonly  agreed 
upon  means  of  measuring  contamination  and  an 
inability  to  tie  such  measures  to  specific  health  and 
safety  outcomes.  Risk  managers  should  adopt,  in 
the  short  run,  what  has  been  advocated  as  a  policy 
for  error  variance  -  options  for  coping  with  or 
adjusting  to  the  uncertain  or  unpredictable.  With- 
out an  explicit  adoption,  risk  managers,  no  matter 
how  well  intended,  may  create  more  risks  than 
they  reduce.  (Miller-PTT) 
W89-01123 

6E.  Water  Law  and  Institutions 


EVALUATION  OF  LAKE  RESTORATION  IN 
SWEDEN, 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-00021 


EXPERIENCES  WITH  THE  ASSESSMENT  OF 
THE  RESIDUAL  WATER  FLOW  IN  REGULAT- 
ED WATER  COURSES  IN  THE  SALZBURG 
REGION  (ERFAHRUNGEN  BEI  DER  BEUR- 
TEILUNG  DER  RESTWASSERFUHRUNG  VON 
AUSLEITUNGSSTRECKEN  IM  LAND  SALZ- 
BURG), 

Amt   der   Salzburger   Landesregierung   (Austria). 
Unterabteilung  Wasserbau. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-00164 


SEA  USE  PLANNING  IN  NORWEGIAN 
WATERS:  NATIONAL  AND  INTERNATIONAL 
DIMENSIONS, 

Fridtjof  Nansen  Inst.,  Lysaker  (Norway). 

S.  Andresen,  and  B.  Floistad. 

Coastal  Management  CZMJBF.  Vol.  16,  No.  3,  p 

183-200,  1988.  1  tab. 

Descriptors:  'Oil  spills,  'Seas,  'Norway,  'Man- 
agement planning,  'Governmental  interrelations, 
Navigation,  Oil,  Fuel,  Fisheries,  Competing  use, 
Water  pollution,  Economic  aspects. 

The  extent  to  which  governmental  authorities  on 
the  national  and  international  level  have  the  capac- 
ity to  deal  with  the  varied  and  complex  manage- 
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meat  tasks  in  Norwegian  waters  is  addressed.  The 
extension  of  Norwegian  national  waters  and  the 
increased  and  more  diversified  use  of  these  areas 
may  have  intensified  the  need  for  sea-use  planning. 
Often,  the  study  of  sea-use  planning  seems  to  be 
synonymous  with  the  study  of  the  ocean  areas 
fairly  close  to  the  coast.  In  many  ways  this  seems 
natural,  since  these  are  the  areas  where  inter-use 
conflicts  tend  to  be  most  abundant.  The  focus  is  on 
national  and  international  levels,  rather  than  on 
local  or  regional.  Given  this  qualification,  the  fol- 
lowing three  sectors  have  been  chosen  as  the  em- 
pirical foci  for  the  study:  oil  and  gas,  fisheries,  and 
marine  pollution.  It  may  be  surprising  to  some  that 
shipping  and  transportation  are  excluded,  because 
Norway  still  is  a  fairly  large  shipping  nation.  How- 
ever, 90%  of  Norwegian  ships  never  enter  a  Nor- 
wegian port  and  shipping  or  transportation  does 
not  seem  to  have  caused  any  significant  problems 
nationally  or  internationally  in  Norwegian  waters 
from  a  sea  planning  perspective.  The  intensity  of 
the  inter-use  conflicts  among  the  three  sectors  in 
question  within  the  Norwegian  economic  zone, 
was  examined.  On  that  basis  an  assessment  was 
made  as  to  whether  the  proper  solutions  have  been 
applied  by  the  responsible  authorities  to  mitigate 
these  conflicts.  On  the  international  level,  the  main 
question  addressed  was  whether  the  interests  of 
other  nations  have  been  considered  as  decision 
premises  in  the  management  of  Norwegian  ocean 
areas,  and  the  level  of  coordination  between  the 
responsible  Norwegian  ministries  in  their  dealings 
with  other  countries.  (Lantz-PTT) 
W89-0O289 


ASSESSING   NETWORKED   COASTAL   ZONE 
MANAGEMENT  PROGRAMS, 

Wisconsin  Univ. -Madison.  Dept.  of  Urban  and  Re- 
gional Planning. 

For  primary  bibliographic  entry  see  Field  6B. 
W89-00290 


IMPLICATIONS  OF  PUBLIC  OWNERSHIP  OF 
IRRIGATION  CANAL  SYSTEMS  IN  THE 
TEXAS  RICE  BELT:  IMPACTS  ON  WATER 
USE  AND  WATER  PRICE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
J.  K.  Harper,  and  J.  W.  Mjelde. 
Resource        Management        and        Optimization 
RMOPDH,  Vol.  6,  No.  1,  p  45-58,  December  1987. 
1  fig,  3  tab,  17  ref. 

Descriptors:  'Public  waters,  *Rice,  'Water  use, 
•Costs,  'Irrigation  canals,  Economic  aspects, 
Texas,  Irrigation  water,  Water  costs. 

An  analysis  of  the  implications  of  public  ownership 
on  rice  irrigation  water  use  and  water  price  in  the 
Texas  Rice  Belt  was  conducted.  The  analysis 
tested  the  hypotheses  that  the  form  of  ownership 
has  no  effect  on  water  use  patterns  and  water  price 
per  acre.  Results  indicate  that  the  form  of  owner- 
ship has  a  significant  impact  on  irrigation  water  use 
per  acre  and  on  water  price  per  acre.  The  change 
of  canal  systems  from  private  to  public  ownership 
has  on  average  increased  water  use  per  acre.  Fur- 
ther, publicly  owned  canal  systems  charge  less  per 
acre  for  first  crop  rice  irrigation  water  than  pri- 
vately owned  canal  systems.  No  significant  differ- 
ence in  second  crop  rice  irrigation  water  price  was 
found  between  the  publicly  owned  and  privately 
owned  canal  systems.  (Author's  abstract) 
W89-00460 


CITIZEN  SUITS  UNDER  THE  CLEAN  WATER 
ACT:  WAITING  FOR  GODOT  IN  THE  FIFTH 
CIRCUIT, 

S.  Elliot. 

Tulane  Law  Review,  Vol.  62,  No.   1,  p   175-206, 

November  1987. 

Descriptors:  'Legal  aspects,  'Water  pollution  pre- 
vention, 'Water  law,  'Judicial  decisions,  Clean 
Water  Act,  Legislation,  Federal  jurisdiction. 

The  decision  of  Hamker  v.  Diamond  Shamrock 
Chemical  Co.  in  the  Fifth  Circuit  highlights  the 
difficulties  posed  by  divergences  in  the  circuit's 
interpretation  of  national  laws  for  pollution  pre- 


vention. The  issue  facing  the  panel  in  Hamker  was 
whether  it  should  affirm  the  dismissal  of  the  citizen 
suit  brought  to  enforce  the  Clean  Water  Act  for 
lack  of  subject  matter  jurisdiction  on  the  ground 
that  the  plaintiff  alleged  only  a  single  prior  viola- 
tion and  no  ongoing  violations.  The  Fifth  Circuit, 
in  affirming  the  court  below,  so  narrowly  read  the 
language,  structure,  and  legislative  history  of  the 
Clean  Water  Act  that  it  has  created  an  inability  to 
effectively  bring  citizen  suits  under  the  Clean 
Water  Act.  (Author's  abstract) 
W89-00517 


TOXIC  AND  ENVIRONMENTAL  TORTS 
WITHIN  ADMIRALTY, 

Hunton  and  Williams,  Norfolk,  VA. 

R.  M.  Hughes,  and  D.  A.  Kelsey. 

Tulane  Law  Review,  Vol.  62,  No.  2  &  3,  p  405- 

431,  February  1988. 

Descriptors:  'Environmental  effects,  'Toxicity, 
'Legal  aspects,  'Oil  pollution,  'Marine  environ- 
ment, 'Torts,  'Law  of  the  Sea,  Liability,  Maritime 
law.  State  jurisdiction. 

The  principal  forms  of  maritime  law  governing 
toxic  and  environmental  liability  are  surveyed. 
Products  liability  action  refers  to  a  claim  against  a 
manufacturer  or  subsequent  distribution  based  on 
the  unreasonably  dangerous  nature  of  the  product, 
rather  than  on  the  methods  of  the  product's  trans- 
portation or  stowage.  Historically,  the  admiralty 
courts  have  tried  to  balance  state  tort  law  and 
federal  legislative  solutions.  The  most  serious  envi- 
ronmental torts  within  the  admiralty  courts  typi- 
cally involve  oil  pollution  resulting  from  an  acci- 
dental spill  from  a  vessel.  The  Federal  Water  Pol- 
lution Control  Act,  or  Clean  Water  Act,  governs 
the  vessel's  liability  for  removal  costs  and  civil 
penalties,  but  does  not  imply  a  private  course  of 
action.  The  general  maritime  law  provides  a  negli- 
gence cause  of  action  for  parties  with  a  strong 
relationship  to  the  navigable  waters.  (Hammond- 
PTT) 
W89-00518 


HAZARDOUS  AND  NOXIOUS  SUBSTANCES, 

For  primary   bibliographic   entry   see   Field    5G. 
W89-0O519 


INTERNATIONAL  CONTROL  OF  CROSS- 
MEDIA  POLLUTION:  AN  ECOSYSTEM  AP- 
PROACH, 

Fordham  Univ.,  Bronx,  NY.  School  of  Law. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-00520 


GLOBAL  ENVIRONMENT:  A  PROPOSAL  TO 
ELIMINATE  MARINE  OIL  POLLUTION, 

Texas  Univ.  at  Austin.  School  of  Law. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-00521 


SIERRA  CLUB  V.  BLOCK,  WILDERNESS 
WATER  RIGHTS  PROTECTED  WHERE  NOT 
IN  CONFLICT  WITH  PURPOSES  OF  NATION- 
AL FOREST  IN  COLORADO, 

H.  W.  Dangler. 

Natural  Resources  Journal  NRJOAB,  Vol.  27,  No. 

2,  p  441-456,  Spring  1987. 

Descriptors:  'Legal  aspects,  'Water  law,  'Wilder- 
ness areas,  'Watershed  management,  Federal  juris- 
diction. State  Jurisdiction,  Legislation,  Water 
rights.  United  States. 

The  Wilderness  Act  of  1964  created  a  framework 
for  Congress  to  designate  lands  within  the  national 
forest  system  as  wilderness  areas.  The  significance 
of  Sierra  Club  v.  Block  lies  in  its  extension  of 
federal  reserved  water  rights  to  wilderness  areas.  If 
upheld,  the  federal  reserved  right  will  place  a  new 
restriction  on  western  states'  control  over  their 
watersheds.  The  degree  to  which  this  holding  will 
affect  decisions  in  other  western  states  depends 
primarily  on  how  successfully  the  Sierra  opinion 
distinguished  United  States  v.  New  Mexico.  In  its 
effort  to  reach  a  compromise  between  apparently 


inconsistent  Congressional  purposes,  the  Sierra 
court  qualified  its  own  conclusion  that  Congress, 
when  it  passed  the  Wilderness  Act,  intended  a 
second  withdrawal  and  reservation  of  lands.  By 
mixing  issues  of  competing  interests  with  an  analy- 
sis of  Congressional  intent,  the  Sierra  opinion  may 
have  diluted  the  federal  reserved  water  rights  doc- 
trine as  an  instrument  of  federal  rights.  (Hammond- 
PTT) 
W89-0O522 


REGULATION  OF  POLLUTION:  CONTROLS 
AND  RESPONSIBILITIES, 

Highland     River    Purification     Board,     Dingwall 

(Scotland). 

D.  Buchanan. 

Proceedings  of  the  Royal  Society  of  Edinburgh 

(Section  B),  Vol.  91,  p  283-288,  1986. 

Descriptors:  'Moray  Firth,  'Water  law,  'Legal 
aspects,  'Scotland,  'Administrative  agencies, 
'Water  pollution  control,  'Coastal  waters,  Estu- 
aries, Rivers,  Groundwater  pollution,  Oil  pollu- 
tion, Ocean  dumping.  Waste  disposal. 

The  most  pertinent  sources  of  pollution  in  Moray 
Firth  (Scotland)  are  considered  to  be  direct  dis- 
charges of  sewage  and  trade  effluent  through 
public  sewers;  discharges  to  underground  strata; 
the  deposit  of  waste  on  land  and  at  sea,  and  oil 
discharge  from  shore  and  offshore  installations  and 
vessels.  The  distribution  of  the  main  function  and 
responsibilities  for  the  administrative  control  of 
pollution  and  the  concomitant  statutory  powers  are 
explained  according  to  the  sources  of  pollution  for 
which  each  is  responsible.  (See  also  W89-00775) 
(Author's  abstract) 
W89-00786 


CONSERVATION  OF  NATURAL  RESOURCES, 

Nature   Conservancy   Council,    Edinburgh   (Scot- 
land). 
A.  J.  Kerr. 

Proceedings  of  the  Royal  Society  of  Edinburgh 
(Section  B),  Vol.  90,  p  469-478,  1986.  2  fig,  21  ref, 
append. 

Descriptors:  'Clyde  Estuary,  'Firth  of  Clyde, 
'Coastal  waters,  'Economic  aspects,  'Scotland, 
'Legal  aspects,  Political  aspects,  Water  law,  Estu- 
aries, Regional  planning,  Wastewater  disposal, 
Recreation,  Tourism. 

The  Clyde  Estuary  is  important  for  economic, 
scientific  and  aesthetic  purposes.  In  the  economic 
sphere,  two  nuclear  and  one  oil-fired  power  gen- 
eration stations  are  operated  on  the  Clyde;  the 
estuary  is  also  used  for  the  disposal  of  treated 
sewage  and  sewage  sludge,  by  commercial  fisher- 
men, and  as  a  tourist  site.  The  estuary  has  been  the 
focal  point  of  numerous  research  studies  by  univer- 
sities, research  institutes  and  industrial  organiza- 
tion. The  estuary  is  an  important  recreational  re- 
sources but  very  few  statistics  are  available  on  this 
point.  The  World  Conservation  Strategy  has  the 
goal  of  achieving  the  integration  of  conservation 
and  development.  The  conservation  and  Develop- 
ment Program  for  the  U.K.,  which  was  prepared 
in  response  to  the  WCS  call  for  action,  concludes 
that  the  achievement  of  the  objectives  of  the  WCS 
will  depend  on  action  by  a  number  of  groups, 
including  the  central  government,  industry,  the 
Strathclyde  Region,  and  the  Planning  Department 
of  the  District  Council  on  the  coast  of  the  estuary. 
(Alexander-PTT) 
W89-O0827 


SURVEY  OF  THE  INTERNATIONAL  LAW  OF 
RIVERS, 

Denver  Univ.,  CO.  Coll.  of  Law. 

J.  O.  Moermond,  and  E.  Shirley. 

Denver  Journal  of  International  Law  and  Policy, 

Vol.    16,   No.    1,   p    139-159,   Fall    1987.    128   ref. 

Descriptors:  'Legal  aspects,  'Water  law.  'Rivers. 
Political  aspects.  Riparian  rights.  Water  rights. 

The  principles  that  appear  to  be  followed  by  the 
international  community  are  no  substantial  harm 


193 


^VJ./V 


Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


and  equitable  utilization,  and  possibly  optimum  use 
of  rivers.  Although  the  principle  of  no  substantial 
harm  provides  a  definition  of  what  is  a  legal  river 
use,  the  principle  does  not  provide  standards  for 
judging  the  legality  of  a  river  use  or  for  reaching 
an  equitable  resolution  of  a  river  dispute.  The 
principle  of  equitable  utilization,  on  the  other 
hand,  does  provide  usable  standards  for  resolving  a 
river  dispute.  This  is  not  to  say  the  principle  of  no 
substantial  harm  is  of  no  significance.  The  principle 
of  equitable  utilization  embodies  the  no  substantial 
harm  principle  along  with  many  other  factors.  In 
some  cases  the  harm  caused  to  a  riparian  by  the 
river  use  of  another  riparian  may  be  so  great  that 
under  either  the  principle  of  equitable  utilization  or 
the  principle  of  no  substantial  harm  the  use  may  be 
prohibited.  However,  it  is  when  the  degree  of 
harm  is  not  so  severe  that  the  principle  of  equitable 
utilization  is  clearly  more  useful  to  resolving  dis- 
putes. This  is  because  the  principle  of  equitable 
utilization,  unlike  the  principle  of  no  substantial 
harm,  provides  equitable  standards  by  which  all 
river  disputes  may  be  resolved.  (Alexander-PTT) 
W89-00835 


POLITICS  OF  HYDRO-MEGAPROJECTS: 
DAMMING  WITH  FAINT  PRAISE  IN  AUS- 
TRALIA, NEW  ZEALAND,  AND  BRITISH  CO- 
LUMBIA, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Geog- 
raphy. 

W.  R.  D.  Sewell. 

Natural  Resources  Journal  NRJOAB,  Vol.  27,  No. 
3,  p  497-532,  Summer  1987.  8  fig,  3  tab,  93  ref. 

Descriptors:  'Australia,  *New  Zealand,  *British 
Columbia,  *Dams,  *Water  resources  development, 
•Hydroelectric  plant,  'Political  aspects,  *Legal  as- 
pects, Public  policy,  Electric  powerplants,  Conser- 
vation, Water  law. 

Bitter  confrontations  have  occurred  in  northern 
Canada,  Australia  and  New  Zealand  over  propos- 
als for  hydro-power  development.  The  history  of 
three  hydropower  projects  that  were  proposed  in 
the  1970s  is  examined.  One  of  these  was  the  Frank- 
lin Dam,  scheduled  for  construction  in  Southwest 
Tasmania,  Australia,  in  the  last  remaining  extensive 
wilderness  area  in  that  country.  A  bitter  conflict 
arose  between  the  Tasmania  Hydroelectric  Com- 
mission and  a  coalition  of  environmentalists, 
ending  eventually  with  the  intervention  of  the 
Australian  Commonwealth  government.  A  second 
case  was  the  Clyde  Dam  on  the  South  Island  of 
New  Zealand.  It  was  one  of  a  series  of  'Think  Big' 
projects  put  forward  by  the  New  Zealand  govern- 
ment. The  proposal  pitted  the  New  Zealand  Elec- 
tricity Department  against  a  variety  of  well-orga- 
nized environmental  groups  from  all  over  the 
country.  The  confrontation  in  this  instance  too  was 
bitter  and  protracted.  It  also  led  to  action  in  the 
courts.  The  third  proposal  concerned  the  Site  C 
Project  on  the  Peace  River  in  British  Columbia. 
Here,  B.  C.  Hydro,  a  large  electric  power  utility 
was  confronted  by  a  coalition  of  two  highly  articu- 
late environmental  interest  groups  who  contested 
the  need  for  the  scheme,  and  who  drew  attention 
to  the  damages  it  would  create.  In  megaproject 
development  confrontation  is  likely  to  be  increas- 
ingly the  norm.  The  conservationists  succeeded  in 
preventing  the  construction  of  the  Franklin  Dam 
but  the  Clyde  Dam  is  being  constructed.  The  B.C. 
Hydro  project  is  being  held  up  while  trying  to  find 
a  buyer  for  its  output  but  not  because  of  the 
environmental  protests.  It  seems  unlikely  that  com- 
promises will  be  reached  between  the  advocates  of 
large  hydro  projects  and  environmental  conserva- 
tion groups  unless  there  are  major  changes  in  exist- 
ing institutions,  particularly  laws,  policies,  and 
evaluation  procedures.  (Alexander-PTT) 
W89-0O836 


GROUNDWATER  RIGHTS:  DEFINITION  AND 
TRANSFER, 

Clark  Univ.,  Worcester,  MA.  Graduate  School  of 

Geography. 

J  L.  Emel 

Natural  Resources  Journal  NRJOAB,  Vol.  27,  No. 

3,  p  653-673,  Summer  1987.  5  fig,  63  ref. 

Descriptors:   'Water   rights,   'Groundwater   man- 
agement, 'Water  resources  development,  'Model 


studies,  'Water  law,  Economic  aspects,   Political 
aspects,  Legal  aspects. 

Two  major  goals  of  groundwater  supply  manage- 
ment that  must  be  made  operational  to  mitigate  the 
problems  of  development  rate  and  pumping  exter- 
nality are  property  rights  protection  and  aquifer 
development  management.  It  is  shown  that  criteria 
and  modelling  can  provide  a  right  definition  that 
accomplishes  the  two  goals.  A  definition  of  a  prop- 
erty right  in  groundwater  is  proposed  that  is  en- 
forceable, meets  aquifer  development  projects,  and 
is  transferable.  This  water  right  is:  (1)  the  amounts 
of  water  historically  pumped  or  consumptively 
diverted  that  (2)  in  transfer  to  a  new  owner  or 
location  is  limited  by  the  allowable  cumulative 
well  interference  and  the  allowable  rate  of  non- 
pumping  water  level  decline.  (Alexander-PTT) 
W89-00838 


CLEAN  AIR  ACT-TRANSBOUNDARY  ACID 
RAIN  POLLUTION  ABATEMENT-ADMINIS- 
TRATIVE DISCRETION  CITIZEN  SUIT, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-00839 


TIDAL  POWER  RUFFLES  FEATHERS, 

For  primary  bibliographic  entry  see  Field  8A. 
W 89-008 50 


TECHNOLOGY,  INSTITUTIONS,         AND 

SOCIAL  GOALS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-00871 


CATALYST  FOR  REGIONALIZATION  OF 
RURAL  WATER  SYSTEMS, 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
C.  E.  Miller,  and  L.  Hamilton. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
3,  p  677-684,  June  1988.  4  fig,  4  tab,  17  ref. 

Descriptors:  'Rural  areas,  'Water  districts,  'Hy- 
draulic models,  'Regional  planning,  Data  process- 
ing, Networks,  Water  conveyance,  Computer  pro- 
grams. 

The  National  Regulatory  Research  Institute  has 
recommended  the  merger  cf  small  rural  water 
districts  in  the  United  States.  Success  at  bringing 
about  merger  of  these  districts,  which  contain 
fewer  than  3500  customers,  has  been  highly  limit- 
ed. The  subject  of  this  paper  is  a  demonstration 
project  that  may  act  as  a  catalyst  to  achieve  the 
desired  goal  of  regionalization.  A  computerized 
hydraulic  data  management  program  was  devel- 
oped for  a  case  study  in  Nelson  County,  Kentucky. 
University  professors,  graduate  students,  and  two 
water  utilities'  staffs  cooperated  in  network  analy- 
sis employing  computer  hardware  and  software. 
The  utilities'  staffs  were  taught  the  science  and 
technology  of  hydraulic  model  preparation,  simu- 
lation, and  analysis  for  the  case  study  distribution 
systems.  As  an  integrated  system,  the  model  con- 
tained 294  pipes,  234  nodes,  six  pumps,  and  1 1 
tanks.  Each  utility's  problem  areas  were  identified 
and  some  of  the  individual  and  mutual  benefits  of 
hydraulic  planning  were  illustrated.  A  dialogue 
resulted  between  the  managers.  Each  manager  de- 
scribed his  goals  and  agreed  that,  although  politi- 
cal merger  was  not  feasible  at  the  present  time, 
future  economic  factors  could  be  a  definite  influ- 
ence in  reversing  that  decision.  (Author's  abstract) 
W89-O0883 


REGULATED  RIVERS  IN  THE  UNITED  KING- 
DOM, 

Loughborough   Univ.   of  Technology   (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-00948 


RIVER  REGULATION  IN  THE  UNITED  KING- 
DOM: AN  HISTORICAL  PERSPECTIVE, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
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land).  Monks  Wood  Experimental  Station. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-00949 


RIVER  REGULATION:  A  REGIONAL  PER- 
SPECTIVE -  NORTHUMBRIAN  WATER  AU- 
THORITY, 

Northumbrian  Water  Authority,  Gosforth  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  4A. 
W89-00950 


REGULATION  OF  THE  RIVER  DEE, 

Welsh  Water  Authority,  Powys. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-00953 


OUTSTANDING  PROBLEMS  IN  RIVER  REGU- 
LATION, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  4A. 
W89-O0963 


PROBLEM  WITH  NITRATES, 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-00965 


WATER  RIGHTS:  ENFORCING  THE  FEDER- 
AL-INDIAN TRUST  AFTER  NEVADA  V. 
UNITED  STATES, 

R.  Florio. 

American  Indian  Law  Review,  Vol.  13,  No.  1,  p 

79-98,  1987. 

Descriptors:  'Water  law,  'Water  rights,  'Indian 
water  rights,  'Nevada  v.  United  States,  'Judicial 
decisions,  Reservation  doctrine,  Enforcement,  Ap- 
propriation, Winters  Doctrine. 

In  Nevada  v  United  States  (1983)  the  Supreme 
Court  denied  the  Paiute  Indians'  request  for 
enough  reserved  water  to  maintain  the  viability  of 
Pyramid  Lake  and  the  Truckee  River  as  fish- 
spawning  grounds.  Referring  to  the  Orr  Ditch  case 
(1944)  which  fixed  the  quantity  of  the  Paiutes' 
reserved  right,  the  Court  decided  that  the  govern- 
ment had  already  litigated  on  behalf  of  the  Indians 
and,  therefore,  the  Indians  could  not  relitigate  on 
their  own  behalf  in  spite  of  evidence  that  the 
previous  award  was  deficient.  The  Court  went 
further  than  was  necessary,  however,  in  holding 
that  the  United  States  cannot  be  held  to  the  fiduci- 
ary standards  of  the  Seminole  Nation  case  (1942) 
where  it  represents  conflicting  interests.  The 
Nevada  case  may  mean  that  tribes  who  have  suf- 
fered from  inadequate  government  representation 
will  not  be  able  to  recover  for  the  resultant  injury 
where  the  government  also  represented  competing 
non-Indian  interests.  The  Nevada  decision  may 
also  adversely  affect  the  tribes  whose  water  rights 
were  adjudicated  in  Arizona  v.  California  (1983), 
which  allowed  the  tribes  to  sue  the  government  for 
inadequate  representation  of  their  interests.  The 
Nevada  decision  should  be  restrictively  applied  by 
the  lower  courts  so  that  Indian  as  well  as  non- 
Indian  interests  are  protected;  it  should  apply  only 
where  a  tribe  seeks  to  reopen  a  prior  decree. 
Where  tribal  water  rights  are  litigated  in  the  first 
instance,  the  private  fiduciary  standard  should 
govern.  A  second  way  to  mitigate  the  impact  of 
Nevada  is  by  narrowly  defining  the  conflict  of 
interest  situation  to  which  it  applies.  (Cassar-PTT) 
W89-01010 


ONCE  AND  FUTURE  EXPERIENCE  OF  THE 
CALIFORNIA  COASTAL  CONSERVANCY, 

California  State  Coastal  Conservancy,  Oakland. 
P.  Grenell. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  1,  p 
13-20,  1988.  11  ref. 

Descriptors:  'Conservation,  'California,  'Coastal 
zone     management,     'Legislation,     'Natural 
sources,    'Land    management,    'Wetlands,    Urban 
planning,    Land    acquisition.    Watershed    manage- 
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ment.  Environmental  Policy.  Legal  aspects.  Parks, 
Environmental  control.  Regulations,  State  jurisdic- 
tion. 

The  activities  of  the  California  State  Coastal  Con- 
servancy are  described.  Examples  of  the  Conser- 
vany's  methods  are  discussed  and  include:  dispute 
resolutions,  technical  assistance,  land  acquisition 
methods,  and  watershed  restoration  and  manage- 
ment. Factors  critical  to  the  success  of  the  conser- 
vancy include  California's  relatively  high  degree  of 
'environmental  consciousness,'  its  great  flexibility 
of  action,  adequate  funding  (by  general  obligation 
bonds),  the  existence  of  the  Coastal  Commission 
and  its  regulatory  authority,  and  the  support  of  the 
California  legislature.  (Stoehr-PTT) 
W89-01067 


CALIFORNIA  TAHOE  CONSERVANCY:  AP- 
PLYING THE  PRINCIPLES, 

California  Tahoe  Conservancy,  Lake  Tahoe. 

D.  T.  Machida,  and  J.  B.  Gussman. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  1,  p 

39-46,  1988.  17  ref. 

Descriptors:  "Conservation,  *Lake  Tahoe,  "Cali- 
fornia, "Legislation,  "Natural  resources,  "Environ- 
mental policy,  "Environmental  control,  Soil  ero- 
sion, Land  use,  State  jurisdiction.  Regulations, 
Recreation,  Wildlife  conservation,  Land  acquisi- 
tion, Water  quality. 

The  utilization  and  advantages  of  the  conservancy 
model  at  Lake  Tahoe  and  the  programs  of  the 
California  Tahoe  Conservancy  are  discussed.  In 
1984,  the  Conservancy  was  activated  by  the  Cali- 
fornia Legislature.  The  conservancy  model  was 
adopted  because  it  offered  several  important  ad- 
vantages. Among  these  is  an  orientation  toward  a 
broad  range  of  resource  protection  objectives  and 
a  goal  of  resolving  land  use  conflicts.  The  Conser- 
vancy's acquisition  and  restoration  programs  are 
unique  because  of  their  special  focus  on  water 
quality  objectives.  The  agency  is  implementing 
new  programs  for  the  transfer  of  development 
rights  in  the  Lake  Tahoe  Basin.  (Author's  abstract) 
W89-01068 


WETLAND  PROJECTS  OF  THE  CALIFORNIA 
STATE  COASTAL  CONSERVANCY:  AN  AS- 
SESSMENT, 

Zentner  and  Zentner,  San  Ftancisco,  CA. 

J.  Zentner. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  1,  p 

47-67,  1988.  8  fig,  47  ref. 

Descriptors:  "Land  use,  "Wetlands,  "California, 
"Coastal  management,  "Land  management,  "Con- 
servation, "Legislation,  Environmental  control, 
Environmental  policy.  Water  pollution,  Water 
quality,  Coastal  engineering,  Land  acquisiton,  Ur- 
banplanning,  Regulations,  Legal  aspects,  Public 
policy. 

Since  1978,  the  California  State  Coastal  Conser- 
vancy's Enhancement  Program  funded  23  projects 
and  plans  affecting  2,328  wetland  acres  for  almost 
4  million  dollars.  Twelve  of  the  projects  created, 
restored,  or  enhanced  wetlands.  These  projects 
were  evaluated  with  reference  to  their  functional 
and  perceived  success.  Ten  of  the  projects  were 
conflict-resolution  or  land-management  plans. 
These  projects  were  evaluated  based  on  their  spe- 
cific goals.  The  results  of  this  analysis  concluded 
that  the  Enhancement  Program  projects  were  rela- 
tively successful.  The  success  of  the  wetland  cre- 
ation projects  was  a  result  of  sound  engineering 
practices.  Unsuccessful  projects  generally  were 
overly  complex  or  lacked  appropriate  engineering. 
The  success  of  the  plans  was  a  result  of  the  staffs 
innovative  solutions,  perseverance,  and  the  unique 
powers  of  the  Conservancy.  Unsuccessful  plans 
were  typically  overambitious  and  required  inten- 
sive management  by  Conservancy  staff.  (Author's 
abstract) 
W89-01069 


PROSPECrS  FOR  TRANSFER  OF  THE  CALI- 
FORNIA COASTAL  CONSERVANCY  MODEL 
FOR  HABITAT  RESTORATION  TO  OTHER 
COASTAL  STATES, 


McCreary  (Scott),  Cambridge,  MA. 

S.  McCreary,  and  M.  Adams. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  1,  p 

69-91,  1988.  1  tab,  28  ref. 

Descriptors:  "California,  "Literature  review, 
"Conservation,  "Environmental  control,  "Environ- 
mental policy,  "Regulations,  "Coastal  zone  man- 
agement, "Land  management,  Land  use.  Water- 
sheds, Wetlands,  Streams,  Land  acquisition,  Policy 
making.  Water  quality,  Habitats,  Models  studies. 

California's  Coastal  Conservancy  has  a  unique 
mandate  that  goes  beyond  traditional  regulatory 
functions  to  repair  ecological  damage  to  wetlands, 
streams,  and  coastal  watersheds.  Based  on  exten- 
sive interviews  and  review  of  the  literature,  the 
prospects  for  transferring  or  adapting  the  Conser- 
vancy model  to  three  other  coastal  states:  New 
Jersey,  New  York,  and  Massachusetts  are  consid- 
ered. Unmet  wetlands  management  needs  that  a 
Conservancy  could  fulfill  and  major  obstacles  that 
could  block  creation  of  such  a  bureau  are  indenti- 
fied,  and  ways  to  overcome  these  obstacles  and 
proceed  with  state  sponsored  programs  of  habitat 
restoration  are  suggested.  (Author's  abstract) 
W89-01070 


COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 
N.  Harvey. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  2,  p 
139-149,  1988.  1  fig,  28  ref. 

Descriptors:  "Coastal  zone  management,  "Austra- 
lia, "Policy  making,  "Jurisdiction.  "Land  manage- 
ment, Water  resources  development,  Conservation, 
Rivers,  Legislation. 

Management  issues  relating  to  the  potential  closure 
of  the  mouth  of  Australia's  largest  river  are  exam- 
ined. The  importance  of  maintaining  the  river 
mouth  is  outlined,  together  with  the  implications 
of  restricted  river  flow  and  the  management  re- 
sponse following  the  most  recent  closure  of  the 
mouth  in  1981.  One  of  the  major  unresolved  issues 
is  the  question  of  responsibility  and  funding,  which 
has  arisen  because  of  overlapping  jurisdictions  on 
either  side  of  the  river  mouth  and  a  lack  of  juris- 
diction for  the  mouth  itself,  which  is  an  administra- 
tive boundary.  (Author's  abstract) 
W 89-0 107 2 


INTERJURISDICTIONAL  MANAGEMENT  IN 
CHESAPEAKE  BAY  FISHERIES, 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Politi- 
cal Science. 
S.  J.  B.  Cox. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  2,  p 
151-166,  1988.  74  ref. 

Descriptors:  "Jurisdiction,  "Chesapeake  Bay. 
"Fisheries,  "Coastal  zone  management,  "Political 
aspects,  "Maryland,  "Virgina,  "District  of  Colum- 
bia, Natural  resources,  Legislation,  Policy  making. 

Despite  severe  problems  with  fisheries  stocks  in 
the  Chesapeake  Bay,  no  coherent  fisheries  manage- 
ment policy  has  developed  in  the  Bay.  The  high- 
water  mark  probably  came  in  1984-1985,  when  a 
bi-state  fisheries  advisory  group  had  a  brief  revital- 
ization.  This  lack  of  coherent  policy  raises  three 
questions:  1.  Is  there  a  need  for  unified  fisheries 
management  policy  in  the  Bay.  2.  How  might  such 
a  policy  be  achieved.  3.  Can  this  discussion  be 
generalized  to  other  multijurisdictional  manage- 
ment problems.  These  questions  are  addressed  in 
three  parts.  First,  the  political  and  biological  envi- 
ronment of  the  Bay  is  described,  followed  by  a 
history  of  intergovernmental  relations  in  the  Bay 
fisheries.  The  development  and  subsequent  demise 
of  the  Fisheries  Advisory  Group  is  analyzed,  and 
arguments  for  and  against  a  unified  policy  are 
elaborated.  The  relationship  between  organization- 
al structure  and  organizational  function  is  dis- 
cussed. Contemporary  efforts  to  address  institu- 
tional problems  are  hampered  by  lack  of  a  theoreti- 
cal basis  for  dealing  with  the  problems  of  the  Bay 


fisheries  and  the  absence  of  a  perceived  need  for  a 
cooperative  fisheries  policv  among  the  states  shar- 
ing the  Bay.  (Stoehr-PTT) 
W89-01073 


ROLE  OF  THE  STATES  IN  SOLVING  THE 
SMALL  SYSTEM  DILEMMA, 

Miller  (Wade)   Associates,    Inc.,   Arlington,   VA. 

G.  W.  Miller,  J.  E.  Cromwell,  and  F.  A. 

Marrocco. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  8,  p  32-37,  August  1988.  1 

fig,  14  ref. 

Descriptors:  "Enforcement,  "Water  treatment. 
Small  water  systems,  Safe  Drinking  Water  Act, 
State  jurisdiction.  Water  quality,  Standards,  Drink- 
ing water.  Costs,  Water  pollution  sources.  Micro- 
organisms, Corrosion  control.  Lead,  Radon,  Plan- 
ning, Financing,  Training,  Regulations. 

Although  the  problem  of  bringing  small  water 
systems  into  compliance  with  the  1986  amend- 
ments to  the  Safe  Drinking  Water  Act  seems  over- 
whelming, state  governments  are  in  a  good  posi- 
tion to  facilitate  and  influence  the  solution  to  this 
dilemma.  State  drinking  water  regulators  can  give 
planning,  technical,  and  financial  assistance  to 
small  utilities,  interact  with  public  utility  commis- 
sions; coordinate  the  activities  of  other  water-relat- 
ed state  agencies;  motivate  private  investors;  and 
reinforce  financial  assistance  programs.  Solving  the 
small  system  dilemma  will  require  substantial  sup- 
port from  the  federal  government,  professional  or- 
ganizations such  as  the  American  Water  Works 
Association,  and  the  private  sector.  (Author's  ab- 
stract) 
W89-01111 


SDWA  AMENDMENTS:  SMALL  COMMUNITY 
COMPLIANCE, 

Black  and  Veatch,  Kansas  City,  MO. 

B.  W.  Long,  and  J.  R.  Stukenberg. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  8,  p  38-39,  August  1988. 

Descriptors:  "Management  planning,  "Water  treat- 
ment, "Small  water  systems,  "Safe  Drinking  Water 
Act,  Water  quality,  Standards,  Drinking  water, 
Costs,  Microorganisms,  Disinfection,  Filtration, 
Water  quality  control,  Regulations,  Economic  as- 
pects. 

The  1986  amendments  to  the  Safe  Drinking  Water 
Act  will  substantially  affect  the  treatment  and 
supply  of  drinking  water,  with  special  problems  for 
small  community  systems.  In  all  cases,  costs  will 
increase  for  utilities  and  their  customers.  For  small 
systems  not  currently  filtering  their  water,  options 
are  as  follows:  protect  the  source  water  quality, 
take  the  steps  required  for  a  filtration  variance, 
select  alternative  water  sources,  improve  disinfec- 
tion practices,  and  discontinue  treatment  operation 
and  purchase  finished  water  or  arrange  for  direct 
service  from  a  neighboring  water  company.  For 
small  systems  currently  filtering  their  supplies,  op- 
tions are  the  same  for  nonfiltering  systems  with  the 
addition  of  the  following:  improve  treatment  proc- 
ess effectiveness  and  adjust  disinfection  proce- 
dures. Resources  for  small  water  systems  are  slate 
personnel,  the  American  Water  Works  Association 
state  sections,  and  consulting  engineers.  (Cassar- 
PTT) 
W89-01112 


FINANCING  STRATEGIES  FOR  SMALL  SYS- 
TEMS, 

Nuveen  (John)  and  Co.,  Inc.  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-01113 


AWWA  SMALL  SYSTEMS  PROGRAM, 

American  Water  Works  Association.  Denver,  CO. 
For  primary  bibliographic  entrv  see  Field  5F. 
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RURAL     COMMUNITY     ASSISTANCE     PRO- 
GRAM, 

Rural  Community  Assistance  Corp.,  Sacramento, 

CA. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01115 


DIFFUSE  (NONPOINT)  POLLUTION  -  A  PO- 
LITICAL, INSTITUTIONAL,  AND  FISCAL 
PROBLEM, 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01134 


RESTORATION  OF  WETLANDS  UNDER  SEC- 
TION 404  OF  THE  CLEAN  WATER  ACT:  AN 
ANALYTICAL  SYNTHESIS  OF  STATUTORY 
AND  CASE  LAW  PRINCIPLES, 

M.  C.  Rouvalis. 

Boston  College  Environmental  Affairs  Law 
Review  BCERDX,  Vol.  15,  No.  2,  p  295-347, 
Winter  1988.  317  ref. 

Descriptors:  *Clean  Water  Act,  *Environmental 
policy,  *Enforcement,  'Wetlands,  Legal  aspects, 
Water  law,  Remedies. 

The  federal  government's  use  of  section  404  of  the 
Clean  Water  Act  as  its  primary  method  of  protect- 
ing the  nation's  wetlands  is  discussed.  One  of  the 
ways  in  which  the  government  has  been  enforcing 
the  statutory  prohibition  against  the  unauthorized 
discharge  of  dredge  of  fill  materials  is  to  request 
that  courts  order  restoration  of  sites  approximately 
to  their  natural  condition.  In  deciding  whether  to 
order  restoration,  courts  have  frequently  used  a 
traditional  equitable  balancing  process.  In  particu- 
lar, many  courts  have  adopted  the  three  principle 
standards  articulated  in  United  States  versus  Weis- 
man  to  determine  the  appropriateness  of  the  resto- 
ration remedy.  The  Weisman  test  instructs  courts 
to  impose  restoration  if  the  plan  (1)  confers  maxi- 
mum environmental  benefits,  (2)  is  feasible  as  a 
practical  matter,  and  (3)  bears  an  equitable  rela- 
tionship to  the  degree  and  kind  of  wrong  intended 
to  be  remedied  by  the  proposal.  Courts  have  not 
used  these  standards,  however,  to  promote  the 
environmental  purposes  and  objectives  of  the 
Clean  Water  Act  as  effectively  as  possible.  The 
Weisman  requirements  provide  courts  with  too 
much  discretion  to  create  orders  that  undermine 
the  attempt  to  confer  maximum  environmental 
benefits.  The  objective  of  any  equitable  balancing 
process  involved  in  section  404  violation  cases 
should  be  to  effectuate  an  environmentally  princi- 
pled reading  of  that  section  and  the  statute  as  a 
whole.  To  further  that  end,  courts  should  discuss 
explicitly  several  issues  that  should  tend  to  tip  the 
balance  in  favor  of  ordering  restoration  of  unlaw- 
fully destroyed  wetlands.  These  considerations  in- 
clude deferring  to  the  government  to  prosecute  by 
not  remanding  the  issue  to  the  agency,  conferring 
maximum  environmental  benefits,  remedying  the 
violation  so  as  to  vindicate  statutory  purposes  and 
the  public  interest,  and  designing  a  remedy  that 
promotes  the  concept  of  deterrence.  If  the  courts 
give  proper  attention  to  these  elements,  courts  will 
promote  more  substantially  the  environmental  pur- 
poses of  the  act  (Miller-PTT) 
W89-01189 


CITIES  SUPPORTED  BY  STICKS  IN  THE 
MUD:  A  VARIATION  ON  THE  SETTLEMENT 
OF  LAND  AND  STRUCTURES  CAUSED  BY 
GROUND  WATER  REMOVAL, 

S.  M.  Kincaid. 

Boston  College  Environmental  Affairs  Law 
Review  BCERDX,  Vol.  15,  No.  2,  p  249-384, 
Winter  1988.  252  ref. 

Descriptors:  'Piles,  'Susidcnce,  'Land  subsidence, 
'Foundation  failure,  'Environmental  policy, 
'Legal  aspects.  'Water  law.  Groundwater, 
Groundwater  depletion.  Structural  settlement. 
Water  rights.  Competing  use. 

The  settlement  of  structures  resting  on  wood  piles 
that  have  decayed  as  a  result  of  ground  water  loss 
provides  an  example  of  a  settlement  problem  that 


Boston  and  other  older,  coastal  cities  will  have  to 
address  in  the  next  several  years.  A  landowner's 
right  to  ground  water  that  prevents  the  decay  of 
an  artificial  support  system  involves  the  interplay 
of  support  and  ground  water  law.  When  artificial 
additions  such  as  subsurface  wooden  piles  are 
present,  support  law  analysis  culminates  in  holding 
defendant  water-users  either  to  a  negligence  stand- 
ard of  due  care  in  making  withdrawals  or  to  a 
strict  liability  standard  under  the  line  of  cases  that 
first  determine  whether  the  improvement  itself 
contributed  to  its  own  injury.  Either  way,  support 
law  analysis  rests  on  characterizing  decay  of  the 
piles  as  a  failure  of  water  to  provide  support.  The 
need  for  water  to  prevent  decay  of  subsurface 
wooden  piles  is  also  usufructory  in  nature.  Rather 
than  depending  on  the  natural  presence  of  water 
pressure  as  part  of  a  geological  system  beneath  the 
land,  subsurface  wooden  piles  depend  upon  water's 
chemical  properties  to  prevent  decay.  Thus,  the 
wooden  piles'  needs  become  a  use  of  ground  water 
that  must  compete  with  other  possible  uses. 
Modern  ground  water  law  is  best  able  to  assign 
rights  and  responsibilities  among  competing  users 
such  as  building  owners  dependent  upon  a  subsur- 
face wooden-pile  system.  Like  support  law, 
modern  ground  water  law  provides  a  negligence 
standard  that  applies  to  all  parties  claiming  a  need 
for  available  ground  water.  In  addition,  modern 
ground  water  law  provides  criteria  by  which 
courts  or  a  local  water  protection  authority  can 
balance  maintaining  current  levels  against  other 
possible  beneficial  uses  and  plan  for  future  use  or 
protection  of  local  ground  water.  (Miller-PTT) 
W89-01190 


DRAFTING  PURCHASE  AND  SALE  AGREE- 
MENTS AFFECTING  WATER  RIGHTS, 

S.  E.  Clyde. 

Natural  Resources  and  Environment,  Vol.  3,  No. 

l,p  5-8,  44-46,  Winter  1988. 

Descriptors:  'Water  rights,  'Water  law,  'Con- 
tracts, 'Legal  aspects,  Industrial  water,  Municipal 
water,  Economic  aspect. 

Procedures  and  concerns  that  must  be  addressed  in 
the  drafting  of  purchase  and  sale  agreements  of 
water  rights  are  discussed.  A  prudent  buyer  should 
ascertain  whether  a  general  stream  adjudication 
suit  is  pending  in  the  particular  drainage  basin  in 
which  this  water  right  originates.  The  grantor 
must  not  guarantee  the  availability  of  this  quantity 
of  water  regardless  of  precipitation  or  the  assertion 
of  prior  rights.  The  buyer's  risks  may  increase  if  he 
desires  to  change  the  nature  of  use  from  irrigation 
to  domestic  or  industrial.  The  purchase  price  is 
perhaps  the  most  difficult  term  to  agree  on  in  a 
water  transaction.  The  value  is  not  the  water  itself, 
but  the  use  to  which  the  water  can  be  put.  If  the 
parties  fail  to  address  price  escalation,  they  could 
be  stuck  with  an  inadequate  price  forever.  Water 
contracts  are  not  substantially  different  from  real 
estate  contracts  and  should  not  cause  the  practi- 
tioner any  unnecessary  concern  or  difficulty.  The 
basic  real  estate  contract  format  should  be  utilized 
as  it  covers  most  areas  of  concern  in  a  water  rights 
transaction.  (Roseman-PTT) 
W89-01252 


DRAFTING  WATER  QUALITY  AGREEMENTS, 

Smith  and  Schnacke,  Cincinnati,  OH. 

R.  S.  Frye. 

Natural  Resources  and  Environment,  Vol.  3,  No. 

1,  p  25-27,  46-47,  Winter  1988. 

Descriptors:  'Legal  aspects,  'Water  law,  'Water 
quality,  'Wastewater  treatment,  Contracts, 
Wastewater,  Sludge  disposal,  Environmental  as- 
pects, Economic  aspects,  Liability. 

There  are  numerous  types  of  agreements  that 
relate  to  the  protection  or  improvement  of  water 
quality.  The  most  common  type  of  water  quality 
agreement  which  a  practitioner  is  likely  to  encoun- 
ter is  one  which  relates  somehow  to  the  treatment 
of  wastewater  prior  to  discharge.  Whether  repre- 
senting a  sewage  system  user  (including  a  munici- 
pality that  is  contracting  for  sewage  treatment 
services)  or  a  sewage  system  operator,  the  practi- 
tioner will  likely  be  dealing  with  four  interrelated 


goals  in  any  water  quality  agreement.  The  agree- 
ment will  need  to  (1)  prevent  environmental  prob- 
lems (primarily  excessive  wastewater  discharges  or 
unacceptable  impacts  from  sludge  disposal);  (2) 
provide  adequate  capacity  to  treat  anticipated 
wastewater  loads  in  the  future;  (3)  allocate  capital 
and  operating  costs  among  the  parties  (perhaps 
including  costs  for  future  expansions  or  future  reg- 
ulatory compliance  costs);  and  (4)  allocate  liability 
among  the  parties  (primarily  for  adverse  environ- 
mental impacts  or  penalties).  Any  wastewater 
treatment  agreement  ought  to  consider  not  only 
liability  for  future  discharges,  but  liability  for  past 
problems  as  well.  (Roseman-PTT) 
W89-01253 


NEW  DIRECTIONS  IN  NEBRASKA  WATER 
POLICY, 

Nebraska  Univ. -Lincoln.  Dept.  of  Agricultural  Ec- 
onomics. 
J.  D.  Aiken. 

Nebraska  Law  Review,  Vol.  66,  No.  1,  p  8-75, 
1987. 

Descriptors:  'Nebraska,  'Water  law,  'Legal  as- 
pects, 'Groundwater  management,  'Environmen- 
tal policy,  'Public  policy,  Resources  management, 
Water  management,   Rivers,  Endangered  species. 

The  history  of  water  law  in  Nebraska  is  discussed 
and  new  development  are  considered.  Policies  af- 
fecting all  aspects  of  water  rights,  including  endan- 
gered species,  groundwater  management,  environ- 
mental policy  and  dredge  and  fill  permits,  are 
discussed.  The  case.  Little  Blue  Natural  Resources 
Dist  v.  Lower  Platte  North  Natural  Resources 
Dist.  (Little  Blue  I)  and  its  appeal,  Little  Blue  II, 
are  discussed  in  detail.  The  judicial  reversal  of  a 
longstanding  prohibition  against  interbasin  surface 
water  transfers  led  to  the  Platte  River  water  wars, 
pitting  developer  against  developer  in  a  major 
legal  battle.  The  Little  Blue  Cases  would  create 
the  policy  impasse  engendering  the  Water  Inde- 
pendence Congress  and  LB  1106.  This  legislative 
bill  is  discussed  at  length.  (Roseman-PTT) 
W89-01266 


STATE  EQUITABLE  APPORTIONMENT  OF 
WESTERN  WATER  RESOURCES, 

California  Univ.,  Davis. 

H.  C.  Dunning. 

Nebraska  Law  Review,  Vol.  66,  No.  1,  p  76-119, 

1987. 

Descriptors:  'Water  law,  'Legal  aspects,  'Re- 
sources management,  'Groundwater  management, 
'California,  Water  rights,  Riparian  rights,  Domes- 
tic water. 

Equitable  apportionment  is  generally  thought  of  as 
the  formula  used  by  the  United  States  Supreme 
Court  to  resolve  interstate  water  disputes.  The 
phrase  is  also  familiar  in  connection  with  interna- 
tional water  resources  conflicts.  Intrastate  contro- 
versies, however,  are  usually  decided  according  to 
the  doctrine  of  prior  appropriation,  which  in  the 
state  law  of  the  West  has  largely  superceded  the 
riparianism  of  the  earlier  common  law.  Priority, 
not  equity,  is  thus  commonly  regarded  as  the  para- 
mount consideration  when  domestic  water  contro- 
versies are  decided  in  the  West.  Difficulties  occur 
with  prior  appropriation  when  in  various  circum- 
stances juniors  with  important  established  uses 
must  be  wholly  denied  water  in  order  to  fully 
honor  earlier  appropriations.  This  creates  stress  for 
the  prior  appropriation  system,  and  it  sometimes 
leads  to  deviation  from  the  priority  principle  itself. 
These  departures  from  priority  can  collectively  be 
regarded  as  state  equitable  apportionment  of  water 
resources.  As  time  passes  and  the  problems  with 
prior  appropriation  become  ever  more  apparent, 
instances  of  state  equitable  apportionment  are 
likely  to  increase  in  frequency.  (Roseman-PTT) 
W89-01267 


RECURRING  STATE  JUDICIAL  TASK  OF 
CHOOSING  RULES  FOR  GROUNDWATER 
LAW:  HOW  OCCULT  STILL, 

Ohio  State  Univ.,  Columbus.  Coll.  of  Law. 
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E.  F.  Murphy. 

Nebraska  Law  Review,  Vol.  66,  No.  1,  p  120-144, 

1987. 

Descriptors:  'Groundwater  management,  *Legal 
aspects,  'Water  law,  Court  decisions,  Resources 
management.  Groundwater  pollution,  Aquifers, 
Groundwater,  Dewatering,  Consumptive  use. 

The  history  of  legal  decisions  concerning  ground- 
water is  discussed.  Not  until  entrepeneurs  wanted 
to  dewater  the  ground  for  mines  or  quarries,  or 
mechanically  pump  previously  unknown  draft  vol- 
umes for  steam  conversion,  or  cooling,  or  sale,  or 
other  consumptive  uses  did  a  natural  phenomenon 
become  the  human  resource  of  groundwater.  At 
that  moment,  and  no  sooner,  did  the  legal  system 
have  basic  decisions  to  make  among  claimants.  The 
history  of  judicial  approaches  to  groundwater  reg- 
ulation is  traced.  Increasing  knowledge  concerning 
the  peculiarities  of  groundwater,  meaning  its  dif- 
ferences from  surface  stream  flows,  accounts  for 
the  judicial  belief  that  legal  rules  can  regulate 
groundwater.  Groundwater  movement  and  aquifer 
flow  is  discussed,  and  the  problems  of  groundwat- 
er contamination  are  considered.  It  is  concluded 
that  what  is  direly  needed  are  legislative  actions  to 
locate,  allocate,  and  protect  the  Nation's  ground- 
water resources.  (Roseman-PTT) 
W89-01268 


CHANGING  MEANING  OF  WATER  CONSER- 
VATION IN  THE  WEST, 

Chicago-Kent  Coll.  of  Law,  IL. 

A.  D.  Tarlock. 

Nebraska  Law  Review,  Vol.  66,  No.  1,  p  145-174, 

1987. 

Descriptors:  'Water  law,  'Resources  management, 
'Water  conservation,  'Economic  aspects,  Eco- 
nomic efficiency,  Conservation,  Irrigation,  Domes- 
tic  water,   Municipal   water,   Agricultural   water. 

Many  aspects  of  water  conservation  are  discussed. 
Part  I  examines  the  law  of  prior  appropriation  that 
developed  before  what  is  now  refered  to  as  the 
conservation  era.  Part  II  explores  the  different 
meanings  of  water  conservation  from  the  progres- 
sive era  to  the  present  and  contrasts  these  mean- 
ings with  the  concepts  of  resource  conservation 
and  allocation  efficiency  used  by  welfare  econo- 
mists. Part  III  examines  existing  conservation  sce- 
narios with  emphasis  on  efforts  to  reallocate  water 
through  water  markets,  and  discusses  changes  in 
the  doctrine  of  prior  appropriation  that  can  facili- 
tate the  operation  of  water  markets.  In  the  rush  to 
conserve  there  is  a  danger  that  inefficiencies  of  the 
past  may  be  compounded.  Technical  and  economic 
efficiencies  must  be  clearly  differentiated.  Other- 
wise, there  will  be  initiatives  to  require  technical, 
but  not  economic  efficiency  at  great  expense  to 
individual  users  with  no  corresponding  benefit  to 
society.  It  is  important  to  recognize  that  conserva- 
tion is  only  one  among  several  choices  open  to  a 
state  deciding  how  to  maximize  the  value  of  its 
water.  (Roseman-PTT) 
W89-01269 


6F.  Nonstructural  Alternatives 


COST  EFFICIENCY  OF  TRANSFERABLE  DIS- 
CHARGE PERMIT  MARKETS  FOR  CONTROL 
OF  MULTIPLE  POLLUTANTS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W  89-00697 


STATE  OF  THE  ICHTHYOFAUNA  IN  IS- 
TRINSK  RESERVOIR  SINCE  ITS  CONVER- 
SION INTO  A  RECREATIONAL  WATER, 

Vserossiiskii   Nauchno-Issledovatel'skii    Inst.    Pru- 

dovogo       Rybnogo       Khozyaistva,       Konakovo 

(USSR). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-0I191 
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EFFECT  OF  SEVERAL  METHODS  OF  AQUAT- 
IC PLANT  CONTROL  ON  TWO  BILHARZIA- 
BEARING  SNAIL  SPECIES, 

For  primary  bibliographic  entry  see  Field  4A. 
W 89-001 17 


ROLE  OF  MARSH  PLANTS  IN  THE  TRANS- 
PORT OF  NUTRIENTS  AS  SHOWN  BY  A 
QUANTITATIVE  MODEL  FOR  THE  FRESH- 
WATER SECTION  OF  THE  ELBE  ESTUARY, 

Hamburg  Univ.  (Germany,  F.R.).   Inst,  fuer  Hy- 

drobiologie  und  Fischereiwissenschaft. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00120 


GROWTH  STRATEGIES  AND  DISTRIBUTION 
OF  ISOETIDS  IN  SCOTTISH  FRESHWATER 
LOCHS, 

Saint  Andrews  Univ.  (Scotland).   Dept.  of  Plant 

Biology  and  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00129 


DREDGING    ACTIVITIES    IN    THE    DUTCH 

WADDEN      SEA:      EFFECTS      ON      MACRO- 

BENTHIC  INFAUNA, 

Nederlands  Inst,  voor  Onderzoek  der  Zee.  Texel. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00151 


IMPACT  OF  IMPOUNDING  ON  THE 
OXYGEN  BALANCE  OF  THE  DANUBE  FROM 
KELHEIM  TO  JOCHENSTEIN  MICROBIOLO- 
GICAL-BIOCHEMICAL INVESTIGATIONS 
AND  WATER  QUALITY  MODEL  CALCULA- 
TIONS (ZUM  EINFLUSS  DER  STRAUREGU- 
LIERUNG  AUF  DEN  SAUERSTOFFHAU- 
SHALT  DER  DONAUSTRECKE  KELHEIM-JO- 
CHENSTEIN:  MIKROBIOLOGISCH-BIOCHE- 
MISCHE  UNTERSUCHUNGEN  UND  GUTE- 
MODELLRECHNUNGEN), 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 
(Germany,  F.R.). 
D.  Muller,  and  V.  Kirchesch. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  68,  No.  3/4,  p  457-477,  May  1987.  11  fig,  22 
ref.  English  summary. 

Descriptors:  'Danube  River,  'Dam  effects, 
'Oxygen  balance,  'Water  quality,  'Reservoirs, 
'Algae,  'Zooplankton,  Simulation  analysis,  Mathe- 
matical models.  Navigable  rivers,  Wastewater  fa- 
cilities, Biological  oxygen  demand,  Ammonium, 
Flow  discharge,  Alpine  tributaries,  Instream  flow. 
Rivers. 

Results  of  microbiological-biochemical  investiga- 
tions of  the  Danube  river,  that  characterize  the 
different  processes  influencing  the  oxygen  balance, 
and  results  of  simulation  runs  with  a  water  quality 
model  are  presented  and  discussed.  The  paper  de- 
scribes the  impact  of  the  development  of  the 
German  reach  of  the  Danube  between  Kelheim 
and  Straubing  into  a  navigable  waterway  with 
minimum  depth  of  3  m  needed  for  modern  cargo 
ships.  When  considering  the  oxygen  content,  the 
organic  load,  the  algal  growth  and  the  additional 
oxygen  consumption  for  peptone  and  glucose,  the 
effects  of  the  two  impoundments  realized  so  far  are 
superimposed  the  effects  from  new  wastewater 
plants,  which  went  into  operation  during  the  same 
period.  The  mathematical  model  used  is  of  the 
deterministic  type,  calculating  the  growth  of 
slowly  growing  organisms  (nitrifiers,  algae  and 
zooplankters)  according  to  Monod  and  Michaelis- 
Menten.  The  simulation  shows  that  only  the  im- 
pounding of  a  reach  of  90  km  (4  impoundments) 
will  result  in  some  significant  effects:  decrease  in 
C-BOD  together  with  an  increasing  release  of  am- 
monium and  enhanced  algal  growth.  In  the  next 
river  reach  downstream  the  effects  are  partly  com- 
pensated. Thus,  after  the  confluence  with  the  river 
Inn,  the  Danube  reaches  Austria  with  a  somewhat 
enhanced    presence    of   algae    and    other    slowly 


growing  organisms.  The  slight  effects  of  the  im- 
pounding of  the  Danube  are  compared  with  the 
more  remarkable  effects  of  impounding  in  other 
rivers.  In  the  Danube  the  change  in  morphology  is 
small  and  melting  water  discharges  of  the  alpine 
tributaries  minimize  the  problems  of  low  discharge 
in  summer.  The  methodology  of  measurement  is 
discussed.  In  the  future  the  parameters  used  will  be 
chosen  to  correspond  better  to  the  needs  of  the 
quality  model  used.  (Author's  abstract) 
W89-00173 


IMPACTS  OF  NAVIGATION  ON  RIVERINE 
FISH      PRODUCTION      IN      THE      UNITED 

STATES, 

Virginia  Polytechnic  Inst,  and  State  Univ..  Blacks- 
burg.   Dept.   of  Fisheries   and   Wildlife   Sciences. 
L.  A.  Nielsen,  R.  J.  Sheehan,  and  D.  J.  Orth. 
Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
33,  No.  3/4,  p  277-294,  1986.  2  fig,  5  tab,  49  ref. 

Descriptors:  'Stream  biota,  'Navigable  Rivers, 
'Rivers,  'Fish  populations,  'United  States,  'Navi- 
gation effects,  'Aquatic  habitats,  Aquatic  animals, 
Water  level  fluctuations,  Water  quality  control, 
Fish,  Populations  dynamics. 

River  navigation  impacts  fish  populations  through 
impoundment,  operation  and  maintenance,  vessel 
movement,  and  associated  development.  Impound- 
ment created  more  water  area,  but  has  limited  fish 
migration  and  has  intensified  siltation.  Operation 
and  maintenance  causes  habitat  degradation  from 
dredging,  dredged  materials  disposal,  narrowing  of 
the  channel  and  water  level  fluctuation.  Passing 
vessels  cause  turbulence  and  shoreline  water  move- 
ments that  can  kill  fish  eggs  and  larvae.  Develop- 
ment of  the  shoreline  also  results  in  habitat  loss. 
Despite  these  potential  problems,  fish  populations 
in  large  U.S.  rivers  have  improved  in  recent  dec- 
ades because  of  water  pollution  abatement  and 
more  attention  to  navigation-fisheries  interactions. 
(Author's  abstract) 
W89-00248 


FISH  PRODUCTION  IN  THE  KANAWHA 
RIVER  AND  ITS  RELATION  TO  BARGE 
TRAFFIC, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and   Wildlife   Sciences. 
D.  C.  Hershfeld,  D.  J.  Orth,  and  L.  A.  Nielsen. 
Polskie  Archiwum  Hydrobiologii  PAHYA2,  Vol. 
33,  No.  3/4,  p  295-303,  1986.  2  fig,  2  tab,  10  ref 

Descriptors:  'Stream  bioat,  'Primary  productivity, 
♦Rivers,  'Navigable  rivers,  'Barges,  'Aquatic 
habitats,  'Fish  populations,  'Kanawha  River, 
'Navigation  effects.  Population  dynamics,  Aquatic 
animals,  Biomass,  Water  quality  control,  Fish. 

Energy  flow  was  modeled  for  the  Winfield  Pool  of 
the  Kanawha  River  in  West  Virginia,  USA,  based 
on  field  data  collected  in  1982-1983.  Most  energy 
flow  depends  on  detrital  sources,  with  primary 
production  contributing  little  to  eventful  fish  pro- 
duction. Fish  community  biomass  and  production 
are  dominated  by  herbivore-detritivores,  mostly 
gizzard  shad  (Dorosoma  cepedianum)  and  small 
mouth  buffalo  (Ictiobus  bubalus),  and  by  omni- 
vores,  mostly  common  carp  (Cyprinus  carpio). 
Simulation  of  energy  flows  in  the  absence  of  all 
primary  production  revealed  losses  in  fish  produc- 
tion of  7.5%  for  herbivore-detritivores  and  less 
than  2%  for  other  fish  groups.  If  the  only  conse- 
quence of  boat  traffic  is  reduced  primary  produc- 
tion because  of  elevated  turbidity,  then  increasing 
navigational  use  of  the  river  will  cause  negligible 
impacts  on  fish  production.  (Author's  abstract) 
W 89-00249 


EFFECTS  OF  DISTURBANCE  AND  SEVERE 
SEASONAL  FLUCTUATIONS  IN  ENVIRON- 
MENTAL CONDITIONS  ON  NORTH  TEM- 
PERATE SHALLOW-WATER  FISH  ASSEM- 
BLAGES, 

Oslo   Univ.   (Norway).   Inst,   of  Marine   Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
W 89-00282 
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ENDANGERED  WOUNDFIN  AND  WATER 
MANAGEMENT  IN  THE  VIRGIN  RIVER, 
UTAH,  ARIZONA,  NEVADA, 

Nevada   Univ.,    Las   Vegas.    Dept.   of   Biological 
Sciences. 
J.  E.  Deacon. 

Fisheries,  Vol.  13,  No.  1.  p  18-24,  January-Febru- 
ary 1988.  1  fig,  7  tab,  13  ref. 

Descriptors:  *Utah,  *Fish  management.  'Wound- 
fin.  'Water  management,  'Virgin  River,  Quail 
Creek,  Arizona,  Nevada,  Water  resources  develop- 
ment. Flow  profiles.  Ecological  effects,  Red 
shiner.  Fish,  Fish  populations,  Diversion  struc- 
tures. 

Attempts  to  define  conditions  permitting  compati- 
ble existence  of  endangered  fishes  and  water  devel- 
opment projects  in  the  Virgin  River  basin  of  Utah. 
Arizona,  and  Nevada  have  met  with  limited  suc- 
cess. The  Quail  Creek  water  project  was  complet- 
ed in  1985  following  acceptance  of  conditions 
judged  essential  to  ensure  survival  of  woundfin. 
Flow  requirements  specified  for  that  project,  how- 
ever, may  have  been  violated  almost  constantly  in 
June-October  1985  and  June-September  1986.  In 
late  May  1985  the  entire  Virgin  River  immediately 
below  the  Quail  Creek  diversion  structure  disap- 
peared into  sink  holes  that  developed  in  the  river 
bed.  At  about  that  time  discharge  into  the  river 
bed  from  the  hot  saline  Pah  Tempe  springs  located 
about  4.4  km  downstream  increased  from  0.3  to  an 
estimated  0.85-1.2  cu  m/sec.  Native  fish  popula- 
tions declined  throughout  the  Utah  segment  of  the 
Virgin  River  in  1985  and  reproduction  was  poor  to 
nonexistent  above  Quail  Creek.  Some  species  re- 
covered and  reproduced  well  following  improve- 
ments in  water  quality  in  1986  During  1985-86  the 
exotic  red  shiner  became  the  dominant  species 
throughout  the  Arizona/Nevada  reach  of  the 
Virgin  River  while  native  species  declined.  Man- 
agement of  endangered  species  in  the  Virgin  River 
requires  a  continuous  flow  of  information  on  popu- 
lation status,  habitat  requirements,  and  biotic  inter- 
actions that  must  be  integrated  into  the  numerous 
water  management  activities  in  the  system.  (Au- 
thor's abstract) 
W89-00311 


MICROBIAL  BIOMASS,  ACTIVITY,  AND 
COMMUNITY  STRUCTURE  OF  WATER  AND 
PARTICULATES  RETRIEVED  BY  BACKFLOW 
FROM  A  WATERFLOOD  INJECTION  WELL, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00334 


However,  within  6  months,  most  species  died  off. 
At  the  drained  stations,  all  individuals  of  most 
species  died  off  within  2  months.  During  some 
preliminary  experiments  with  drained  sediment 
cores,  a  high  mortality  of  the  animals  was  reached 
within  much  shorter  periods.  During  these  experi- 
ments, the  animals  showed  a  retarded  mortality 
after  they  had  been  returned  to  a  normal  tidal 
cycle.  Species  living  in  the  lower  part  of  the  inter- 
tidal  zone  were  less  tolerant  to  drainage  than  those 
living  in  the  higher  part.  The  observed  mortality 
rates  in  the  Markiezaat  probably  represent  minimal 
values,  because  of  the  heavy  rainfall  and  the  ab- 
sence of  extreme  temperatures  during  drainage.  At 
high  (summer)  and  low  (winter)  temperatures  and 
low  precipitation,  benthic  animals  may  be  less  tol- 
erant to  drainage.  Neither  permanent  submersion 
nor  emersion  affected  the  condition  determined  as 
dry  weight  per  unit  of  volume.  Therefore,  the 
suitability  of  this  condition-index  as  an  indicator  of 
stress  for  intertidal  benthic  animals  may  be  ques- 
tioned (Author's  abstract) 
W89-00676 


MICROSCALE  HALINE  CONVECTION  -  A 
PROPOSED  MECHANISM  FOR  TRANSPORT 
AND  MIXING  AT  THE  WATER  TABLE 
REGION, 

Weizmann    Inst,    of   Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-00718 


EVALUATING   PEAT-MINING   HYDROLOGY 
USING  DRAINMOD, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-00755 


REGULATION  OF  THE  RIVER  THAMES:  A 
CASE  STUDY  ON  THE  TEDDINGTON  FLOW 
PROPOSAL, 

Thames  Water  Authority,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  4A. 
W 89-009 5 5 


HYDROLOGICAL      CHANGES      AND      THE 
RIVER  REGULATION  IN  THE  UK, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-00957 


Azovskii  Nauchno-Issledovatel'skii  Inst.  Rybnogo 

Khozyaistva.  Rostov-na-Donu  (USSR). 

S.  P.  Volovik. 

Journal  of  Ichthyology  JITHA2,  Vol.  26,  No.  2,  p 

1-15,  1986.  3  fig.  3  tab,  72  ref.  Originally  published 

in   Voprosy   Ikhtiologii.   No.    1,    1986,   pp   33-47. 

Descriptors:  'Azov  Sea,  'Economic  development, 
'Ecosystems,  'Productivity.  'Geologic  history, 
Closed  lakes,  Fisheries,  Aquatic  habitats,  Seasonal 
distribution. 

A  generalized  characterization  of  the  major 
changes  in  the  ecosystem  of  the  Azov  Sea  over  the 
past  thirty  years  is  presented  and  its  productivity  is 
assessed  for  different  salinity  levels.  Reserves  of 
bioproduction  potential  are  identified.  Anthropo- 
genic changes  in  the  environmental  regime  are 
associated  with  seasonal  distribution  of  discharge 
of  river  waters  and  reduction  of  floods  increased 
water  consumption,  qualitative  and  quantitative 
changes  in  nutrients,  and  by  advection  of  Black 
Sea  waters.  The  Azov  Sea  formed  in  an  area  with 
a  complex  geological  past,  which  determined  the 
peculiarities  of  its  flora  and  fauna.  The  organisms 
found  here  are  of  different  origins  and  belong  to 
freshwater,  brackish  water,  Caspian  relict  and  At- 
lantic-Mediterranean complexes.  The  transforma- 
tions of  the  marine  regime  destroyed  the  original 
structure  of  the  ecosystem  and  reduced  productivi- 
ty of  the  planktonic  and  benthic  communities.  The 
intensity  and  magnitude  of  transformation  of  the 
ecosystem  increases  with  an  increase  in  the  anthro- 
pogenic action.  However,  even  under  significant 
transformations  of  regime  and  biota  the  Azor  Sea 
continues  to  be  highly  productive.  Even  under 
conditions  of  intensive  exploitation  and  economic 
development,  the  conditions  of  the  Azov  Sea  can 
be  improved  and  its  fisheries  restored.  (Miller- 
PTT) 
W89-01192 


FECUNDITY  DYNAMICS  OF  KHRAMULYA, 
VARICORHINUS  CAPOETA  SEVANGI,  IN  RE- 
LATION TO  THE  CHANGING  ENVIRON- 
MENT OF  LAKE  SEVAN, 

Akademiya  Nauk  Armyanskoi   SSR,  Sevan.   Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01194 
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STUDY  OF  MODERN  VICISSITUDES  OF  THE 
JIANGHAN  LAKE  GROUP  BY  USING 
REMOTE  SENSING  TECHNIQUES, 

Central  China  Teacher's  Univ.,  Wuchang  (China). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00542 


EFFECTS  ON  THE  BENTHIC  FAUNA  OF  EM- 
BANKING AN  INTERTIDAL  FLAT  AREA  (THE 
MARKIEZAAT,  EASTERN  SCHELDT  ESTU- 
ARY, THE  NETHERLANDS), 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 

H.  Hummel,  E.  B.  M.  Brummelhuis,  and  L. 

DeWolf. 

Netherlands  Journal  of  Sea   Research   NJSRBA, 

Vol.  20,  No.  4.  p  397-406,  December  1986.  8  fig,  1 

tab,  29  ref. 

Descriptors:  'Benthos,  'Tidal  flats,  'Submerged 
plants,  'Scheldt  estuary,  'Estuaries,  'Embank- 
ments. 'Intertidal  areas,  Tides.  The  Netherlands, 
Submergence,  Mortality,  Seasonal  variation,  Saline 
water,  Stagnant  water. 

Effects  of  embanking  an  intcrtidal-flat  area  on 
abundance  and  condition  of  benthic  animals  were 
followed  at  three  stations  during  spring  1983  in  the 
south-western  part  of  the  Netherlands.  Part  of  the 
former  intertidal  flats  became  permanently  sub- 
merged with  stagnant  salt  water  whereas  another 
part  became  permanently  emerged.  At  the  sub- 
merged sampling  station,  no  clear  changes  were 
found   during  the  first   3   months  of  submersion 


CHANNEL  CHANGE  AND  SEDIMENT  TRANS- 
PORT IN  REGULATED  U.K.  RIVERS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-00958 


IMPACT  OF  RIVER  REGULATIONS  ON  IN- 
VERTEBRATE COMMUNITIES  IN  THE  U.K., 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  4A. 
W89-00959 


RIVER    REGULATION    AND   NATURE   CON- 
SERVATION, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  4A. 
W89-00961 


STREAMFLOW     REGULATION     AND     FISH 
COMMUNITY  STRUCTURE, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 

and  Wildlife  Management. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01053 


CHANGES  IN  THE  ECOSYSTEM  OF  THE 
AZOV  SEA  IN  RELATION  TO  ECONOMIC  DE- 
VELOPMENT IN  THE  BASIN, 


STATISTICAL  METHODS  AND  SAMPLING 
DESIGN  FOR  ESTIMATING  STEP  TRENDS  IN 
SURFACE-WATER  QUALITY, 

Geological  Survey,  Reston,  VA. 

R.  M.  Hirsch. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

3,  p  493-503,  June  1988.  9  fig,  1  tab,  15  ref. 

Descriptors:  'Network  design,  'Data  interpreta- 
tion, 'Trend  analysis,  'Statistical  methods,  'Water 
quality,  'Estimating,  'Water  sampling,  Simulation 
analysis,  Nonparametric  testing,  Simulation,  Poto- 
mac River,  Phosphorus,  Path  of  pollutants,  Surface 
water. 

This  paper  addresses  two  components  of  the  prob- 
lem of  estimating  the  magnitude  of  step  trends  in 
surface  water  quality.  The  first  is  finding  a  robust 
estimator  appropriate  to  the  data  characteristics 
expected  in  water-quality  time  series.  The  Hodges- 
Lehmann  class  of  estimators  is  found  to  be  robust 
in  comparison  to  other  nonparametric  and 
moment-based  estimators.  A  seasonal  Hodges-Leh- 
mann  estimator  is  developed  and  shown  to  have 
desirable  properties.  Second,  the  effectiveness  of 
various  sampling  strategies  are  examined  using 
Monte  Carlo  simulation  coupled  with  application 
of  this  estimator.  The  simulation  is  based  on  a  large 
set  of  total  phosphorus  data  from  the  Potomac 
River.  To  assure  that  the  simulated  records  have 
realistic  properties,  the  data  are  modeled  in  a  mul- 
tiplicative fashion  incorporating  flow,  hysteresis, 
seasonal,  and  noise  components.  The  results  dem- 
onstrate the  importance  of  balancing  the  length  of 
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the  two  sampling  periods  and  balancing  the 
number  of  data  values  between  the  two  periods. 
The  inefficiency  of  sampling  at  frequencies  much 
in  excess  of  12  samples  per  year  is  demonstrated. 
Rotational  sampling  designs  are  discussed,  and  effi- 
cient designs,  at  least  for  this  river  and  constituent, 
are  shown  to  involve  more  than  one  year  of  active 
sampling  at  frequencies  of  about  12  per  year.  (See 
also  W89-00861)  (Author's  abstract) 
W  89-00862 


MODERN  MANAGEMENT  STANDARDS  OF 
WATER  NETWORK  REGISTER  (CRITERES 
MODERNES  DE  GESTION  DU  CADASTRE 
DES  RESEAUX  D'EAU), 

Azienda  Comunale   Elettricita   ed   Acque,   Rome 

(Italy). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-00919 


METHOD  FOR  LOCATING  WELLS  IN  A 
GROUNDWATER  MONITORING  NETWORK 
UNDER  CONDITIONS  OF  UNCERTAINTY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

P.  D.  Meyer,  and  E.  D.  Brill. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  8,  p  1277-1282,  August  1988.  5  fig,  2  tab,  13 

ref. 

Descriptors:  *Network  design,  *Observation  wells, 
'Uncertainty,  'Monitoring,  'Groundwater  pollu- 
tion, Wells,  Model  studies,  Simulation,  Well  data, 
Path  of  pollutants,  Plumes,  Networks,  Data  collec- 
tions. 

A  method  is  presented  for  locating  wells  in  a 
monitoring  network  under  conditions  of  uncertain- 
ty. This  method  couples  the  use  of  a  simulation 
model  of  contaminant  transport  and  a  facility  loca- 
tion model.  The  Monte  Carlo  technique  is  used 
with  the  simulation  model  to  translate  uncertainty 
in  the  simulation  model  parameters  into  uncertain- 
ty in  the  contaminant  concentration  distribution. 
The  simulation  model  determines  which  well  loca- 
tions would  detect  a  given  realization  of  a  contami- 
nant plume  with  a  concentration  above  a  specified 
limit.  The  facility  location  model  is  then  used  to 
select  a  fixed  number  of  well  locations  so  that  a 
maximum  number  of  such  plume  realizations  are 
detected.  The  selected  well  network  maximizes  the 
probability  of  detection.  The  method  is  applied  to 
an  example  problem.  Although  the  technique  is 
computationally  intensive,  the  results  indicate  that 
practical  problems  are  tractable.  (Author's  ab- 
stract) 
W89-00971 


7B.  Data  Acquisition 


HYPOLIMNETIC  CHLOROPHYLL  MAXI- 
MUM BY  ALGAE  AND  SULPHUR  BACTERIA 
IN  ONE  EUTROPHIC  POND, 

Jyvaeskylae   Univ.   (Finland).   Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-0O012 


SIMPLE  SELF-ACTING  HYDROBIOLOGICAL 
SAMPLER  (PROSTY  SAMOCZYNNY  CZER- 
PACZ  HYDROBIOLOGICZNY), 

Wyzsza    Szkola    Pedagogiczna,    Olsztyn-Kortow 

(Poland). 

A.  Swiatecki,  and  W  Gorski. 

Wiadomosci  Ekologiczne  WEKLAP,  Vol.  33,  No. 

3,  p  291-295,  1987.  2  fig,  5  ref. 

Descriptors:  'Samplers,  'Sampling,  'Phytoplank- 
ton,  'Hydrobiology,  Limnology,  Water  sampling. 

Technical  data,  schematic  diagram  and  a  diagram 
showing  the  operation  of  a  water  sampler  for  hy- 
drobiological  investigations  are  given.  The  sampler 
is  made  of  readily  available  materials  and  is  simple 
to  assemble  and  operate.  The  sampler  has  two 
autonomous  reservoirs:  one  to  obtain  450  ml  of 
water  for  basic  hydrochemical  and  phytoplank- 
tonic  investigations  and  another  10-50  ml  of  water 
for  microbiological  investigations.  It  can  be  used 


for  sampling  water  from  a  chosen  depth  or  from 
several  depths  at  the  same  time  by  means  of  a  set  of 
samplers  in  series.  (Author's  abstract) 
W89-00033 


DETERMINATIONS  OF  SUSPENDED  SEDI- 
MENT CONCENTRATIONS  FROM  MULTIPLE 
DAY  LANDSAT  AND  AVHRR  DATA, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

J.  G.  Lyon,  K.  W.  Bedford,  C.  J.  Yen,  D.  H.  Lee. 
and  D.  J.  Mark. 

Remote  Sensing  of  Environment  RSEEA7,  Vol. 
25,  No.  1,  p  107-115,  July  1988.  4  fig,  1  tab,  19  ref. 
NOAA,  Office  of  Sea  Grant  Contracts  NA81AA- 
D-00095  and  NA84AA-D-00079  (R/EM-2,  R/EM- 
7,  and  R/EM-8). 

Descriptors:  'Suspended  sediments,  'Satellite  tech- 
nology, 'Remote  sensing,  'Sediment  distribution, 
Mathematical  models,  On-site  data  collections. 
Lake  Erie. 

A  combination  of  Satellite  data,  on-site  sampling, 
and  hydrodynamic  and  water  quality  model  simu- 
lations was  used  to  evaluate  surface  sediment  con- 
centrations in  Sandusky  Bay,  Lake  Erie.  Both  sat- 
ellite brightness  values  and  categorizations  of  total 
suspended  sediment  concentrations  from  Landsat 
and  AVHRR  (Advanced  Very  High  Resolution 
Radiometer)  data  were  evaluated  from  the  period 
of  June  10-28,  1981.  The  satellite  data  products 
displayed  many  of  the  trends  in  concentrations 
recorded  by  the  on-site  data,  and  were  similar  to 
the  results  of  hydrodynamic  and  water  quality 
(HWQ)  model  simulations  reported  elsewhere. 
(Author's  abstract) 
W 89-00064 


LANDSAT-MSS  RADIANCE  AS  A  MEASURE 
OF  SUSPENDED  SEDIMENT  IN  THE  LOWER 
YELLOW  RIVER  (HWANG  HO), 

Exeter  Univ.  (England).  Dept.  of  Geography. 
S.  Aranuvachapun,  and  D.  E.  Walling. 
Remote  Sensing  of  Environment  RSEEA7,  Vol. 
25,  No.  2,  p  145-165,  July  1988.  12  fig,  1  tab,  27  ref. 
The  U.K.  Natural  Environmental  Research  Coun- 
cil Research  Grant  GR3/5914. 

Descriptors:  'Light  intensity.  'Suspended  sedi- 
ments, 'Satellite  technology,  'Remote  sensing, 
'Sediment  distribution,  Radiation,  Data  interpreta- 
tion, Yellow  River,  China. 

A  method  of  converting  the  Landsat-MSS  radi- 
ance to  an  estimate  of  suspended  sediment  concen- 
tration is  presented.  The  CCT  (computer  compara- 
ble tape)  data  for  the  Lower  Yellow  River  (Hwang 
Ho)  were  first  corrected  for  instrumental  error  due 
to  a  drift  in  the  sensor  response  and  then  converted 
to  the  absolute  radiance  received  by  the  sensor.  In 
order  to  understand  the  detected  radiance  and  its 
variability,  radiative  transfer  in  the  earth's  atmos- 
phere and  natural  waters  are  discussed.  The  radi- 
ative transfer  equation  has  been  simplified,  so  that 
a  highly  accurate  atmospheric  correction  algo- 
rithm for  diffuse  sky  radiance  may  be  developed. 
However,  the  MSS  is  more  sensitive  to  the  direct 
sky  radiance,  and  so  an  atmospheric  correction 
based  on  the  normalization  of  the  solar  angle  is 
considered.  Following  a  logarithmic  relationship 
between  radiance  and  suspended  sediment  concen- 
tration, the  corrected  remote-sensing  radiance  is 
used  to  estimate  suspended  sediment  concentra- 
tions in  the  Lower  Yellow  River.  The  results  sug- 
gest that  the  relationship  could  represent  a  univer- 
sal algorithm  for  estimating  suspended  sediment 
concentration,  although  further  detailed  study  will 
be  needed  to  investigate  this  property.  There  is 
also  sufficient  evidence  to  indicate  that  remote 
sensing  radiance  may  be  used  to  infer  the  sediment 
size  distribution,  which  represents  a  very  impor- 
tant parameter  in  sediment  transport  studies.  Final- 
ly, cross  sections  of  suspended  sediment  concentra- 
tions at  Lijin  in  the  Lower  Yellow  River  are 
derived  from  the  satellite  data,  and  a  map  of  sedi- 
ment distribution  in  the  estuary  is  also  presented. 
(Author's  abstract) 
W89-00065 


PARTICULATE  CONCENTRATIONS  IN  LAKE 
ST.  CLAIR  AS  RECORDED  BY  A  SHIPBORNE 
MULTISPECTRAL  OPTICAL  MONITORING 
SYSTEM, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
R.  P.  Bukata,  J.  H.  Jerome,  and  J.  E.  Bruton. 
Remote  Sensing  of  Environment  RSEEA7,  Vol. 
25,  No.   2,   p  201-229,  July   1988.    19  fig,    14  ref. 

Descriptors:  'Light  intensity,  'Reflectance,  'Sus- 
pended sediments,  'Seston,  'Remote  sensing, 
'Sediment  distribution,  Radiation,  Multispectral 
monitoring,   Lake   St.   Clair,   Data   interpretation. 

Methodology  is  developed  to  convert  the  upwell- 
ing  multispectral  radiance  observed  by  a  ship- 
mounted  dual  radiometer  reflectance  system  into 
the  subsurface  volume  reflectance  normalized  to  a 
standard  solar  zenith  angle  and  a  standard  down- 
welling  light  field.  This  normalized  multispectral 
subsurface  volume  reflectance  is  then  utilized  to 
evaluate  the  capacity  of  effectively  conducting, 
from  a  moving  research  vessel,  a  continuous  moni- 
tor of  the  total  seston  and  suspended  sediment 
concentrations  in  the  generally  turbid,  shallow 
waters  of  Lake  St.  Clair.  Good  agreement  is  ob- 
tained between  remotely  predicted  and  directly 
sampled  concentrations  of  both  seston  and  sus- 
pended sediments.  (Author's  abstract) 
W89-00066 


CORRELATIONS  BETWEEN  SALINITY  AND 
GROWTH  OF  THE  SEAGRASS  AMPHIBOLIS 
ANTARCTICA  (LABILL.)  SONDER  & 
ASCHERS.,  IN  SHARK  BAY,  WESTERN  AUS- 
TRALIA, USING  A  NEW  METHOD  FOR 
MEASURING  PRODUCTION  RATE, 
Western  Australia  Univ.,  Nedlands.  Dept.  of 
Botany. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00102 


OXYGEN  BUDGET  OF  A  RIVER  IN  SUB- 
MERGED MACROPHYTES  (RIVER  ZSCHO- 
PAU  IN  THE  SOUTH  OF  THE  GDR), 

Technische  Univ.,  Dresden  (German  DR.).  Sek- 

tion  Wasserwesen. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00137 


DETERMINATION  OF  ORGANIC  MATTER  IN 
RIVER  SEDIMENTS, 

Oesterreichische    Akademie    der    Wissenschaften, 

Vienna.  Biologische  Station. 

G.  Bretschko,  and  M.  Leichtfried. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  68,  No.  3/4,  p  403-417,  May  1987.  6  fig,  4  tab, 

76  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Rivers,  'Sediments,  'Organic  matter,  'Organic 
carbon,  Nitrogen,  Phosphorus,  Wet  oxidation 
method,  Ignition  method. 

The  importance  of  organic  matter  in  ecosystems  is 
characterized  and  the  traditional  methods  for  de- 
termining organic  matter  (wet  oxidation  and  loss  of 
weight  on  ignition)  are  discussed.  It  is  shown  that 
both  methods  are  inadequate  for  general  use.  Or- 
ganic carbon  is  proposed  for  quantifying  organic 
matter.  The  precision  of  organic  carbon  determina- 
tions with  the  is  described.  The  characterization  of 
the  nutritive  quality  of  organic  mattei  by  means  of 
nitrogen  and  phosphorous  concentrations  is  dis- 
cussed. A  method  for  determining  phosphorous 
and  nitrogen  in  one  sample  as  well  as  an  approxi- 
mation to  differentiate  between  organic  and  inor- 
ganic bound  nitrogen  and  phosphorous  are  de- 
scribed. (Author's  abstract) 
W89-00169 


QUANTUM  YIELD  AS  A  FUNDAMENTAL  PA- 
RAMETER CONTROLLING  VERTICAL  PHO- 
TOSYNTHETIC  PROFILES  OF  PHYTO- 
PLANKTON  IN  LAKE  CONSTANCE, 

Konstanz  Univ.  (Germany,  F.R.).  Limnological 
Inst. 
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For  primary  bibliographic  entry  see  Field  2H. 
W89-0O176 


CATALYTIC  DETERMINATION  OF  COPPER 
IN  NATURAL  WATER  AT  MICROGRAM/L 
LEVEL  BY  FLOW  INJECTION  ANALYSIS,  (IN 
CHINESE), 

Yellow    Sea    Fisheries    Research    Inst.,    Qingdao 

(China). 

Y.  Youxian,  and  Q  Kerning. 

Oceanologia  et  Limnologia  Sinica,  Vol.  19,  No.  2, 

p  157-163,  March  1988.  7  fig,  1  tab,  12  ref.  English 

summary. 

Descriptors:  'Chemical  analysis,  *Trace  metals, 
•Water  analysis,  'Copper,  Flow  injection  analysis, 
Spectrophotometry,  Natural  waters,  Pollutant 
identification. 

A  flow  injection  analytical  method  based  on  the 
catalytic  action  of  Cu(II)  on  the  oxidation  of  hy- 
droquinone  by  hydrogen  peroxide  was  devised.  A 
0.90%  H202  aqueous  solution  containing  phos- 
phate buffer  (pH  7-7.2)  and  3.5%  hydroquinone 
solution  were  used  as  carrier  streams  at  flow  rates 
of  2.18  and  1.75  ml/min,  respectively.  The  reaction 
coil  was  teflon  tubing  (0.8  mm  id.)  450  cm  in 
length.  A  Shimadzu  UC-365  recording  spectropho- 
tometer equipped  with  an  8  microliter  flow  cell 
was  used  as  detector.  The  quinone  formed  was 
monitored  at  420  nm.  Twenty-four  samples  could 
be  injected  per  hour  with  a  250  microliter  sample. 
The  calibration  curve  is  linear  in  the  range  0-50 
microgram/L  Cu  with  a  detection  limit  of  0.7 
microgram/L.  The  coefficient  of  variation  was 
2.93%  for  a  40  microgram/L  Cu  standard  solution. 
This  method  was  applied  to  the  determination  of 
trace  amounts  of  Cu  in  natural  waters  with  a  90- 
104%  recovery.  (Author's  abstract) 
W89-00201 


INSTRUMENTATION  FOR  7-DAY  CONTINU- 
OUS CYCLE  MONITORING  OF  METALS 
WITH  AUTOMATED  ON-LINE  SAMPLE 
PREPARATION,  HIGH-PERFORMANCE 

LIQUID   CHROMATOGRAPHY,    AND    ELEC- 
TROCHEMICAL DETECTION, 
Deakin    Univ.,    Melbourne    (Australia).    Div.    of 
Chemical  and  Physical  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00210 


NITRATE  REDUCTASE  ACTIVITY  IN  PHYTO- 
PLANKTON  FROM  THE  OSLO-FJORD, 
NORWAY, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00226 


HABITAT  REQUIREMENTS  AND  BIOINDICA- 
TOR  VALUE  OF  THE  MAIN  COMMUNITIES 
OF  AQUATIC  VEGETATION  IN  NORTH-EAST 
POLAND, 

Warsaw    Univ.    (Poland).    Dept    .of    Phytogeo- 

graphy. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00235 


DETERMINATION  OF  HYDROPHILIC 
THIOLS  IN  SEDIMENT  POREWATER  USING 
ION-PAIR  LIQUID  CHROMATOGRAPHY 
COUPLED  TO  ELECTROCHEMICAL  DETEC- 
TION, 

National  Bureau  of  Standards  (NML),  Gaithers- 
burg,  MD.  Center  for  Analytical  Chemistry. 
D.  Shea,  and  W.  A.  MacCrehan. 
Analytical  Chemical  ANCHAM,  Vol.  60,  No.  4,  p 
1449-1454,  July  1988.  7  fig,  3  tab,  24  ref. 

Descriptors:  'Geochemistry,  'Biochemistry, 
•Water  analysis,  'Thiols,  'Sulfur  compounds, 
•Analytical  methods,  'Liquid  chromatography, 
Detection  limits,  Performance  evaluation,  Chroma- 
tography, Estuarine  sediments.  Measuring  instru- 
ments, Sediments,  Chesapeake  Bay. 

Twelve  hydrophilic  thiols  in  sediment  porewater 
samples   from    the   Chesapeake    Bay   were   deter- 


mined by  reverse-phase  high-performance  liquid 
chromatography  using  trihaloacetate  ion-pairing 
agents  with  amperometric  detection  at  a  mercury- 
film/gold  electrode.  The  detection  limit  is  about  2 
pmol,  and  the  precision  is  better  than  3%  at  the 
100-pmol  level.  Glassy  carbon  and  bare  gold  elec- 
trodes were  also  examined  but  had  higher  residual 
currents  and  were  subject  to  more  interferences 
than  the  mercury-film/gold  electrode.  The  stability 
of  thiols  with  respect  to  oxidation,  in  both  standard 
solutions  and  samples,  was  also  investigated  under 
various  conditions.  (Author's  abstract) 
W89-00266 


ISOTOPE  RATIO  MEASUREMENTS  OF  MO, 

V,  TI,  AND  ZR  AND  THE  DETERMINATION 

OF  THESE  ELEMENTS  IN  WATER  SAMPLES 

WITH  A  THERMAL  IONIZATION  QUADRU- 

POLE   MASS   SPECTROMETER   (ISOTOPEN- 

VERHALTNISMESSUNG  VON  MO,  V,  TI  AND 

ZR  SOWIE  DEREN  KONZENTRATIONSBES- 

TIMMUNG  IN  WASSERN  MIT  EINEM  THER- 

MIONEN-QUADRUPOL- 

MASSENSPEKTROMETER), 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00267 


CHROMIUM    TRACE    DETERMINATION    IN 

INORGANIC,     ORGANIC     AND     AQUEOUS 

SAMPLES  WITH  ISOTOPE  DILUTION  MASS 

SPECTROMETRY    (CHROMSPURENBESTIM- 

MUNGEN  IN  ANORGANISCHEN,  ORGANIS- 

CHEN  UND  WABRIGEN  PROBEN  MIT  DER 

MASSENSPEKTROMETRISCHEN  ISOTOPEN- 

VERDUNNUNGSANALYSE), 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00268 


DETERMINATION  OF  NITRATE  AT  THE  NG/ 
G  LEVEL  IN  ANTARCTIC  SNOW  SAMPLES 
WITH  ION  CHROMATOGRAPHY  AND  ISO- 
TOPE DILUTION  MASS  SPECTROMETRY, 

Regensburg  Univ.  (Germany,  F.R.).  Inst,  fuer  An- 

organische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00269 


WOUND  FIBERGLASS  DEPTH  FILTERS  AS  A 
LESS  EXPENSIVE  APPROACH  FOR  THE 
CONCENTRATION  OF  VIRUSES  FROM 
WATER, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-O0279 


NOVEL  APPROACH  FOR  MODIFYING  MI- 
CROPOROUS  FILTERS  FOR  VIRUS  CONCEN- 
TRATION FROM  WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00332 


NATIONAL  FIELD  EVALUATION  OF  A  DE- 
FINED SUBSTRATE  METHOD  FOR  THE  SI- 
MULTANEOUS ENUMERATION  OF  TOTAL 
COLIFORMS  AND  ESCHERICHIA  COLI 
FROM  DRINKING  WATER:  COMPARISON 
WITH  THE  STANDARD  MULTIPLE  TUBE 
FERMENTATION  METHOD, 
Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00337 


ESTIMATION  OF  BARE  SOIL  EVAPORATION 
FROM  AIRBORNE  MEASUREMENTS, 

Centre  de  Recherches  en  Physique  de  l'Environne- 

ment,  Issy-les-Moulineaux  (France). 

J.  V.  Soares,  R.  Bernard,  O.  Taconet,  D.  Vidal- 

Madjar,  and  A.  Weill. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 


p  281-296, 
append. 


May  30,   1988.   10  fig,  2  tab,  23  ref, 


Descriptors:  'Remote  sensing,  'Infrared  imagery, 
'Microwaves,  'Soil  water,  'Evaporation  rate, 
'Thermal  radiation,  'Evapotranspiration,  Soil  tem- 
perature, Energy,  Spatial  variation,  Temporal  vari- 
ation, France,  SODAR. 

C-band  (5  GHz)  active  microwave  instruments  can 
be  used  to  sense  remotely  the  variations  in  space 
and  time  of  soil  moisture  up  to  5  or  10  cm  below 
the  surface.  The  thermal  infrared  radiance  is  also 
related  to  soil  evaporation  through  the  energy 
balance  at  the  soil-air  interface.  If  those  two  meas- 
urements are  made  simultaneously  over  a  long 
period,  it  may  be  possible  to  monitor  the  actual 
evaporation  and  the  soil  water  budget.  Over  a 
period  of  10  days  at  the  end  of  September  1983, 
airborne  remote  sensing  equipment  gave  the  sur- 
face temperature  (from  an  mfrared  radiometer)  and 
the  surface  water  content  (from  a  radar)  of  an 
essentially  bare  agricultural  region  southwest  of 
Paris,  France.  Using  a  Deardorff-like  two-reser- 
voir parameterization  the  evaporation  and  soil 
water  budgets  were  derived  from  the  remotely 
sensed  data.  To  validate  the  results,  the  sensible 
heat  fluxes  derived  are  compared  with  regional 
fluxes  measured  using  a  vertical  Doppler  SODAR. 
(Author's  abstract) 
W89-00352 


VALIDITY  OF  THE  ENVIRONMENTAL 
CHLORIDE  METHOD  FOR  RECHARGE 
EVALUATION  OF  COASTAL  AQUIFERS, 
INDIA. 

National  Geophysical  Research  Inst.,  Hyderabad 

(India). 

B.  S.  Sukhija,  D.  V.  Reddy,  P.  Nagabhushanam, 

and  R.  Chand. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  3/4, 

p   349-366,   May   30,   1988.   5   fig,   5  tab,  25  ref. 

Descriptors:  'Environmental  chloride  method, 
'Aquifer  characteristics,  'Groundwater  recharge, 
'Tritium  injection,  'Coastal  aquifers,  'Aquifer 
testing,  Radioactive  tracers,  Performance  evalua- 
tion, Pondicherry,  Chlorides,  Semiarid  climates, 
Comparison  studies,  Tropical  regions,  India. 

The  validity  of  the  environmental  chloride  method 
was  tested  for  evaluation  of  groundwater  recharge 
to  coastal  aquifers  situated  in  a  semi-arid  tropical 
area  under  the  influence  of  a  monsoonic  type  of 
hydrologic  regime.  A  comparative  study,  using 
environmental  chloride  in  conjunction  with  the 
injected  tritium  method,  was  undertaken  in  the 
coastal  aquifers  of  Pondicherry,  situated  about  160 
km  south  of  Madras,  along  the  coast  of  the  Bay  of 
Bengal.  Five  each  of  environmental  chloride  (re- 
peated twice)  and  injected  tritium  profiles  were 
studied  in  the  alluvium  and  Cuddalore  aquifers  of 
Pondicherry.  Recharge  from  the  chloride  study 
was  estimated  using  the  concentration  approach, 
which  involved  estimating  the  relative  enrichment 
of  soil  chloride  concentration  in  relation  to  the 
input  chloride,  and  the  flux  approach,  determining 
the  turnover  time  of  soil  moisture  by  estimating  the 
total  chloride  in  the  profile  and  yearly  input.  Re- 
charge from  the  injected  tritium  profiles  was  esti- 
mated by  studying  the  displacement  of  soil  mois- 
ture during  the  time  interval  between  sampling  and 
injection  of  the  tracer.  Reported  chloride  profiles 
show  fairly  good  reproducibility  (within  15-30%) 
of  recharge  rates  determined  by  the  two  approach- 
es for  two  different  sampling  times  at  the  same  site. 
Also,  the  results  compare  well  among  the  two 
approaches  used  for  the  chloride  method.  Mean 
recharge  rates  obtained  by  the  injected  tritium 
method  for  the  Cuddalores  is  about  26  cm/yr  and 
by  the  chloride  method  about  22  cm/yr;  for  the 
alluvium  the  respective  rates  are  10  and  14  cm/yr. 
This  shows  fairly  good  agreement  between  the  two 
methods.  The  study  thus  demonstrates  the  con- 
formity of  recharge  rates  determined  by  the  envi- 
ronmental chloride  method  for  recharge  measure- 
ments for  tropical  coastal  aquifers  situated  in  semi- 
arid  regions.  (Author's  abstract) 
W89-00356 
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DETERMINATION  OF  MONO-  AND  DIVA- 
LENT CATIONS  AND  ANIONS  IN  SMALL 
FOG  SAMPLES  BY  ION  CHROMATOGRA- 
PHY, 

Paul   Scherer   Inst.,   Wuerenlingen   (Switzerland). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00372 


CREEP  OF  ICE  MEASURED  WITH  THE  PRES- 
SUREMETER, 

Atomic  Energy  of  Canada  Ltd.,  Pinawa  (Manito- 
ba). 

For  primary  bibliographic  entry  see  Field  2C. 
W89-00387 


SELECTED  DYES  FOR  RESIDENCE  TIME 
DISTRIBUTION  EVALUATION  IN  BIOREAC- 
TORS, 

Universidad     Nacional     Autonoma     de     Mexico, 

Mexico  City.  Inst,  de  Ingenieria. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-00404 


EFFECT  OF  ASSUMED  UNIT  GRADIENT 
DURING  DRAINAGE  ON  THE  DETERMINA- 
TION OF  UNSATURATED  HYDRAULIC  CON- 
DUCTIVITY AND  INFILTRATION  PARAM- 
ETERS, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For   primary   bibliographic   entry   see   Field    2G. 
W89-00407 


EVALUATING  THE  MODIFICATIONS  TO 
THE  MF  TOTAL  COLIFORM  METHOD  FOR 
DRINKING  WATER  WITH  HIGH  NONCOLI- 
FORM  BACKGROUNDS, 

Wisconsin  State  Lab.  of  Hygiene,  Madison. 
For  primary  bibliographic  entry  see  Field  5A. 
W 89-00427 


APPLICATIONS      IN 
PROSPECTING     AND 


REMOTE  SENSING 
WATER  RESOURCE 
MANAGEMENT, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,   DC.  Water  and  Telecom- 
munications Div. 
S.  V.  R.  Rao. 

Resource  Management  and  Optimization 
RMOPDH,  Vol.  6,  No.  1,  p  35-44,  December  1987. 
15  ref. 

Descriptors:  'Planning,  'Policy  making,  'Remote 
sensing,  'Water  resources  management,  'Ground- 
water management,  Aquifers,  Seepage,  Ground- 
water quality,  Path  of  pollutants,  Hazardous 
wastes,  Data  acquisition,  Water  quality. 

Remote  sensing  can  be  extremely  useful  for  pro- 
specting of  the  groundwater  resources,  so  that 
appropriate  management  decisions  can  be  made  for 
proper  utilization  of  groundwater  resources.  Satel- 
lite imageries  can  provide  valuable  information 
with  regard  to  the  location  of  the  aquifers,  and 
seepage  rates  of  water  from  the  streams  and  rivers. 
Groundwater  contamination  can  also  be  adequate- 
ly monitored  with  satellite  imagery.  Remote  sens- 
ing techniques  utilizing  satellite  imageries  can  be 
extremely  useful  for  tracking  the  course  of  hazard- 
ous spills  in  the  streams  and  rivers,  which  would 
otherwise  not  be  possible  ground  based  measure- 
ments. Similarly,  remote  sensing  techniques  utiliz- 
ing satellite  imageries  can  provide  continuous  mon- 
itoring of  surface  water  quality  in  rivers,  streams 
and  lakes.  This  has  the  great  advantage  over  the 
ground  based  continuous  monitoring  with  auto- 
mated instrumentation  in  being  quite  inexpensive 
and  in  not  being  open  to  interruptions  of  data 
acquisition.  (Author's  abstract) 
W89-00459 


DETERMINATION  OF  COBALT  IONS  IN 
NATURAL  WATERS  USING  DIFFERENTIAL 
PULSE  ADSORPTIVE  STRIPPING  VOLTAM- 
METRY, 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 
ology. 


For  primary  bibliographic  entry  see  Field  5A. 
W89-00480 


DETERMINATION  OF  TRACES  OF  BISMUTH 
IN  WATER  WITH  POLYURETHANE  FOAM 
THIN-LAYER  SPECTROPHOTOMETRY, 

National    Research    Centre,    Cairo    (Egypt).    Mi- 

croanalytical  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00482 


BENTHIC  CHAMBER  FOR  USE  IN  RIVERS: 
TESTING  AGAINST  OXYGEN  MASS  BAL- 
ANCES, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

C.  W.  Hickey. 

Journal    of  Environmental    Engineering   (ASCE) 

JOEDDU,   Vol.    114,   No.   4,  p   828-845,   August 

1988.  3  fig,  2  tab,  53  ref. 

Descriptors:  'Respiration,  'Photosynthesis, 
'Measuring  instruments,  'Benthic  environment, 
'Oxygen  balance,  Rivers,  In  situ  tests,  Oxygen 
uptake,  Aquatic  fungi,  Mass  transfer,  Flow  veloci- 
ty. 

An  in-situ  benthic  chamber  has  been  developed  in 
order  to  measure  rates  of  respiration  and  photosyn- 
thesis in  rivers.  Oxygen  mass  balances  for  three 
rivers  show  satisfactory  agreement  between  cham- 
ber (24.7-52.3  g/sq  m/day)  and  calculated  net 
(28.3-77.2  g/sq  m/day)  benthic  oxygen  uptake 
rates  (BUR)  by  matching  chamber  (0.25-0.35  m/s) 
and  river  (0.25-0.40  m/s)  boundary  velocities  (each 
measured  0.05  m  above  bed).  The  BUR  is  a  func- 
tion of  the  flow  velocity  of  the  overlying  water, 
with  both  sewage  fungus  biofilms  and  pumice  sedi- 
ments each  showing  a  large  positive  response  and 
approximately  linear  relationship  to  velocity  over 
the  range  studied  (0.06-0.35  m/s).  Measurements  of 
the  oxygen  mass  transfer  coefficient  for  the  air- 
water  interface  of  an  inverted  chamber  showed 
that  the  response  to  flow  velocity  was  not  signifi- 
cantly different  (P  >  0.05)  from  that  predicted 
using  the  O'Connor-Dobbins  formula.  Chamber 
devices  adequately  simulate  natural  hydrodynamic 
conditions  and  future  mathematical  modeling 
should  aim  to  incorporate  overlying  water  velocity 
into  kinetic  expressions  describing  river  BUR.  (Au- 
thor's abstract) 
W89-00488 


DETERMINATION  OF  TRACE  CHROMIUM 
IN  NATURAL  WATER  BY  POLAROGRAPHIC 
CATALYTIC  WAVE  ANALYSIS,  (IN  CHINESE), 

For  primary  bibliographic  entry  see  Field  5A. 
W89-00538 


EXTRACTION  AND  DETERMINATION  OF 
CHLOROPHYLL  FROM  BENTHIC  GREEN 
ALGAE  WITH  DIMETHYL  SULFOXIDE,  (IN 
CHINESE), 

Academia  Sinica,  Qingdao  (China).  Inst,  of  Ocean- 

ology. 

T.  Guiying,  and  Z.  Baicheng. 

Oceanologia  et  Limnologia  Sinica  OECOBX,  Vol. 

18,  No.  3,  p  295-300,  May  1987.  4  fig,  3  tab,  4  ref. 

English  summary. 

Descriptors:  'Chlorophyta,  'Chlorophyll,  'Chemi- 
cal analysis,  'Water  analysis,  Algae,  Reagents,  Di- 
methyl Sulfoxide,  Benthic  flora,  Pigments,  Com- 
parative studies. 

Using  dimethyl  sulfoxide  and  80%  acetone  as  the 
solvent,  chlorophylls  of  three  species  of  benthic 
green  algae,  Enteromopha  linza  (L.)  J.  Ag.,  Ulva 
pertusa  Kjellm  and  Monostroma  angicava  Kjellm, 
were  extracted  and  determined.  The  method  was 
compared  with  Arnon's  in  which  80%  acetone  was 
used  as  the  solvent.  With  equal  amounts  of  chloro- 
phyll, the  absorption  peaks  in  dimethyl  sulfoxide/ 
80%  acetone  were  6.  7  and  8%  higher  than  those 
in  80%  acetone  at  wave  lengths  of  663,  652  and 
645  nm,  respectively.  Chlorophyll  amounts  would 
be  over  estimated  if  Arnon's  formula  was  used.  For 
exact  determination,  the  figures  must  be  corrected. 
In  dimethyl  sulfoxide/80%  acetone  and  in   80% 


acetone,  the  stabilities  of  the  chlorophylls  were 
identical.  When  the  chlorophylls  were  kept  in  the 
dark  for  seven  days,  at  two  different  room  tem- 
peratures of  14  C  and  5  C,  the  values  were  basical- 
ly unchanged.  However,  if  the  chlorophylls  were 
kept  separately  in  dim  (0.2-0.3  mW/sq  cm)  and 
bright  light  (19  mW/sq  cm)  for  only  6  hours,  the 
total  amounts  of  the  chlorophylls  were  decreased 
by  20%  and  70,  respectively.  In  this  method,  it  is 
requisite  that  the  solution  be  kept  in  the  dark.  The 
advantage  of  the  method  is  that  the  chlorophyll  of 
benthic  green  algae  can  be  extracted  directly  with- 
out grinding  and  centrifuging;  it  can  be  done  in  a 
much  shorter  time  than  Arnon's  method.  The 
method  is  highly  practical  for  analyzing  a  large 
number  of  chlorophyll  samples.  (Author's  abstract) 
W89-00539 


STUDY  OF  MODERN  VICISSITUDES  OF  THE 
JIANGHAN  LAKE  GROUP  BY  USING 
REMOTE  SENSING  TECHNIQUES, 

Central  China  Teacher's  Univ.,  Wuchang  (China). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00542 


CALCULATION  OF  THE  SUSPENDED  LOAD 
IN  RIVERS  AND  CANALS, 

E.  I.  Mikhnevich,  and  F.  B.  Saplyukov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.    1,   p   25-30,   July    1987.   4  fig,   2   tab.   5   ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  30-34,  January  1987. 

Descriptors:  'Sediment  transport,  'Water  manage- 
ment, 'Suspended  load,  'Turbidity,  Byelorussia, 
Rivers,  Water  supply.  Reservoirs,  Water  use, 
Channel  improvements,  Sediments. 

The  majority  of  rivers  in  Byelorussia  are  small  and 
medium  in  size.  The  load  on  them  is  increasing:  the 
intake  of  water  for  industry,  agriculture,  and  do- 
mestic needs  is  increasing,  many  rivers  are  being 
straightened  or  embanked  for  purposes  of  land 
reclamation,  and  the  construction  on  rivers  of  res- 
ervoirs and  ponds  is  being  carried  out  an  intensi- 
fied rate.  These  water-management  measures  at  are 
substantiated  by  a  number  of  indices,  including  the 
characteristics  of  sediment  transport  in  rivers  and 
canals.  A  combined  method  of  calculating  turbidi- 
ty corresponding  to  the  transport  capacity  of  the 
flow  is  proposed.  For  the  period  of  water  dis- 
charge being  considered  the  turbidity  correspond- 
ing to  it  is  first  determined  with  respect  to  the 
regional  annual  distribution  of  the  sediment  dis- 
charge. Then  on  the  basis  of  the  value  of  the 
turbidity  obtained  the  limit  of  a  presented  equation 
is  selected  and  the  transport  capacity  of  the  flow  is 
calculated  with  respect  to  it.  (Brock-PTT) 
W89-00552 


LIGNIN  RESIDUES  AS  TRACERS  OF  ORGAN- 
IC WASTE  TRANSPORT, 

Gulf  Coast   Research   Lab.,  Ocean  Springs,   MS 

T.  F.  Lytle,  and  J.  S.  Lytle. 

Chemosphere  CMSHAF,  Vol.   16,  No.   1,  p  171- 

182,  1987.  3  fig,  1  tab,  27  ref.  Dept.  of  Commerce, 

Grants  NA79AA-D-0049,  NA80AA-D-00017,  and 

NA81AA-D-00050. 

Descriptors:  'Path  of  pollutants,  'Pulp  and  paper 
industry,  'Industrial  wastes,  'Lignin,  Organic 
matter,  Mississippi  Sound,  Sediments,  Tracers, 
Gulf  of  Mexico,  Phenols,  East  Pascagoula  River, 
Escatawpa   River,   Mississippi,    Rivers,   Estuaries. 

Lignin  residues  from  a  paper  mill  on  the  Esca- 
tawpa River,  Mississippi,  were  used  as  chemical 
tracers  for  organic  pollutant  transport  into  Missis- 
sippi Sound.  Sediments  were  sampled  in  this  river 
and  in  the  East  Pascagoula  River,  as  well  as  in 
transects  across  the  Sound  and  in  the  Gulf  of 
Mexico.  Sediments  unaffected  by  pulp  wood  waste 
had  approximately  equal  abundances  of  vanillyl 
and  syringyl  phenols.  Wood  wastes  contained  van- 
illyl but  no  syringyl  lignins.  Therefore,  the  vanil- 
lyl/syringyl  ratio  (varying  from  0.418  to  4.21)  was 
used  as  an  indicator  of  the  degree  of  pollution. 
However,  sites  containing  significant  natural  or- 
ganic material  tended  to  mask  the  effects  of  the 
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wood  pulp  waste.  Most  deposition  of  paper  mill 
waste  was  found  very  near  the  source.  No  evi- 
dence of  transport  beyond  the  river  mouth  into  the 
Sound  or  Gulf  of  Mexico  was  observed.  (Cassar- 
PTT) 
W89-00561 


METHOD  TO  ASSESS  PERIODIC  RESPONSES 
OF  AQUATIC  MICROECOSYSTEMS  TO  PHO- 
TOSYNTHETIC  INHIBITION, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

W.  D.  Nicholas,  and  A.  R.  Abernathy. 
Chemosphere  CMSHAF.  Vol.   16,  No.   1.  p  287- 
295,  1987.  2  fig,  1  tab,  26  ref. 

Descriptors:  *Water  pollution  effects,  'Photosyn- 
thesis, 'Toxicity,  Aquatic  habitats,  Habitats.  Herbi- 
cides, Diuron,  Inhibition,  Algae,  Lakes,  Ponds, 
Aquatic  environment,  Ecosystems. 

Periodic  changes  in  pH  were  monitored  at  30-sec 
intervals  in  naturally-derived,  aquatic  microecosys- 
tems.  The  pH  of  the  system  was  controlled  be- 
tween two  setpoints  with  a  microcomputer.  When 
the  upper  setpoint  was  reached,  a  light  bank  was 
turned  off  until  the  pH  dropped  to  the  lower 
setpoint.  and  the  light  was  again  turned  on.  The 
cycling  of  pH  in  the  microcosms  was  analyzed 
using  time  series  analysis  techniques.  Each  experi- 
ment resulted  in  a  24-hour  control  data  set  and  a 
24-hour  experimental  data  set  that  began  with  the 
addition  of  the  photosynthetic  inhibitor  3-(3,4- 
dichlorophenyl)l,l-diumethylurea  (DCMU)  at  10 
ppb.  The  results  were  summarized  in  variance  per- 
iodograms  as  well  as  least  squares  estimates  of 
periodicities.  No  significant  difference  was  found 
between  controls,  while  DCMU  caused  marked 
effects.  The  technique  is  shown  to  be  rapid,  inex- 
pensive, and  sensitive  to  photosynthetic  inhibition 
at  low  concentrations.  (Author's  abstract) 
W89-00562 


EFFECTS  OF  AQUATIC  HUMIC  SUBSTANCES 
ON  ANALYSIS  FOR  HYDROGEN  PEROXIDE 
USING    PEROXIDASE-CATALYZED    OXIDA- 
TIONS  OF  TRIARYLMETHANES   OR   P-HY- 
DROXYPHENYLACETIC  ACID, 
Environmental  Research  Lab.,  Athens,  GA. 
R.  G.  Zepp,  Y.  I.  Skurlatov,  and  L.  F.  Ritmiller. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  9,  No.  4,  p  287-298,  April  1988.  6  fig,  2  tab,  30 
ref. 

Descriptors:  *Acid  rain,  *Water  analysis,  *Humic 
acids,  "Chemical  analysis,  'Hydrogen  peroxide, 
Enzymes,  Oxidation,  Dyes,  Trace  levels,  Sample 
preparation,  Natural  waters.  Crystal  violet,  Mala- 
chite green.  Decomposing  organic  matter. 

A  sensitive  procedure  is  described  for  trace  analy- 
sis of  hydrogen  peroxide  in  water.  The  procedure 
involves  the  peroxidase-catalyzed  oxidation  of  the 
leuco  forms  of  two  dyes,  crystal  violet  and  mala- 
chite green.  The  sensitivity  of  this  procedure,  as 
well  as  of  another  procedure  based  on  the  peroxi- 
dase-catalyzed oxidation  of  p-hydroxyphenylacetic 
acid  (POHPA),  is  decreased  in  natural  water  sam- 
ples and  in  aqueous  solutions  of  aquatic  humic 
substances.  This  decrease,  which  is  less  pro- 
nounced with  the  POHPA  method,  may  be  caused 
by  competitive  reactions  of  peroxidase  interme- 
diates with  phenolic  components  of  the  humic 
substances.  (Author's  abstract) 
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Descriptors:  'Geophysics,  'Dielectric  properties, 
'Soil  water,  'Mathematical  models,  'Conductivi- 
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The  application  of  time  domain  reflectometry 
(TDR)  to  determine  soil  water  content,  using  only 
the  time  axis  of  a  TDR  trace,  has  been  widely 
investigated.  Other  interpretations  from  the  TDR 
trace,  such  as  the  determination  of  electrical  con- 
ductivity, make  use  of  the  amplitude  or  reflection 
in  the  media.  A  multiple-reflection  algorithm  is 
developed  which  takes  account  of  primary  reflec- 
tion first,  then  provides  for  inclusion  of  higher- 
order  reflections  as  well.  The  algorithm  is  formu- 
lated to  generate  the  TDR  trace  from  a  sequence 
of  known  dielectrics.  The  inverse  case  is  analyzed 
where  the  dielectric  constant  of  the  layered 
medium  is  calculated  from  a  measured  TDR  trace. 
The  model  allows  for  both  conductive  and  non- 
conductive  dielectrics.  Experiments  showed  that 
the  model  is  a  reasonably  good  qualitative  repre- 
sentation of  the  layered  nonconductive  media  with 
a  wide  range  of  dielectric  constants.  There  is  insuf- 
ficient information  in  a  TDR  trace  to  solve  the 
conductive  cases  except  for  a  single  layer.  From 
KG  solutions  at  two  concentrations  the  experi- 
ments showed  that  instantaneous  reflection  and 
transmission  are  inadequate  assumptions  for  con- 
ductive systems.  This  indicates  the  need  for  cau- 
tion when  applying  the  model  to  conductive  media 
such  as  soils,  especially  where  soil  water  content  is 
not  uniform.  (See  also  W89-00702)  (Author's  ab- 
stract) 
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The  simultaneous  incorporation  of  H-3-labeled 
thymidine  and  C-14-labeled  leucine  was  examined 


to  obtain  two  independent  indices  of  bacterial  pro- 
duction (DNA  and  protein  syntheses)  in  a  single 
incubation.  Incorporation  rates  of  leucine  estimat- 
ed by  the  dual-label  method  were  generally  higher 
than  those  obtained  by  the  single-label  method,  but 
the  differences  were  small  (dual/single  =  1.1  plus 
or  minus  0.2)  and  were  probably  due  to  the  pres- 
ence of  labeled  leucyl  transfer  RNA  in  the  cold 
trichloroacetic  acid-insoluble  fraction.  There  were 
no  significant  differences  in  thymidine  incorpora- 
tion between  dual-label  and  single-label  incubations 
(dual/single  =  1.03  plus  or  minus  0.13).  Addition 
of  the  two  substrates  in  relatively  large  amounts 
(25  nM)  did  not  increase  bacterial  activity  during 
short  incubations  (<5  h).  With  the  dual-label 
method  it  was  found  that  thymidine-incorporation 
and  leucine-incorporation  rates  covaried  over 
depth  profiles  of  the  Chesapeake  Bay.  Estimates  of 
bacterial  production  based  on  thymidine  and  leu- 
cine differed  by  less  than  25%.  Although  the  need 
for  appropriate  conversion  factors  has  not  been 
eliminated,  the  dual-label  approach  can  be  used  to 
examine  the  variation  in  bacterial  production  while 
ensuring  that  the  observed  variation  in  incorpora- 
tion rates  is  due  to  real  changes  in  bacterial  pro- 
duction rather  than  changes  in  conversion  factors 
or  introduction  of  other  artifacts.  (Author's  ab- 
stract) 
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The  Al-Hassa  irrigation  system,  which  consists 
mainly  of  open  concrete  canals  with  different 
shapes  and  sizes,  is  complex  in  nature  due  to  the 
presence  of  features  such  as  gates,  bottom  falls,  and 
junctions.  The  distribution  of  water  through  such  a 
network  is  more  complicated  due  to  time-depend- 
ent inflow  from  the  springs  and  reservoirs  into  the 
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system.  In  order  to  decide  gate-operating  policies 
for  irrigation  scheduling  purposes,  ihe  unsteady 
flow  phenomenon  used  throughout  the  system  to 
simulate  depth  and  discharge  at  various  reaches 
with  time  was  studied  The  applicabilities  and  limi- 
tations of  various  models  for  approximating  the 
solution  of  Saint- Venant  equations  were  discussed. 
The  applicabilities  and  limitations  of  various  un- 
steady flow  packages  were  also  reviewed  consider- 
ing Al-Hassa  network  configurations.  Among  all 
the  available  packages,  the  dynamic  wave  oper- 
ational (DWOPER)  model  developed  by  the  Na- 
tional Weather  Service  was  updated,  and  hydraulic 
equations  on  features  such  as  junctions  with  distri- 
butaries, gates  of  submerged  and  free-flow  types, 
and  bottom  falls  were  introduced.  Other  features, 
such  as  interactive  capability  and  use  of  subsys- 
tems, were  also  added.  The  modified  version  of 
DWOPER  is  known  as  the  Channel  Network 
Model.  Parameters  such  as  gate  coefficients  and 
Manning's  n-values  of  the  channel  network  model 
were  calibrated.  Depth  and  discharge  at  various 
reaches  of  a  subsystem  were  simulated  and  com- 
pared with  the  observed  values.  (Author's  abstract) 
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Descriptors:  'Satellite  technology,  *Remote  sens- 
ing, *Land  classification,  'Hydrologic  data  collec- 
tions, 'Information  systems,  *Data  acquisitions, 
*Land  use,  'Geography,  'Computers,  Data  proc- 
essing, Classification,  Systematics,  Monitoring. 

Landsat  Multispectral  Scanner  System  data  in  con- 
junction with  the  unsupervised  classification  tech- 
nique of  Earth  Resources  Laboratory  Application 
Software  were  used  to  determine  land  use/land 
cover  classifications.  The  Landsat  computer  com- 
patible tapes  for  February  9,  1976  were  analyzed  to 
spectrally  classify  unique  land  use/land  cover  con- 
ditions within  the  Econlockhatchee  River  basin, 
Florida.  The  results  showed  that  the  scatter  dia- 
grams of  Band  4  (0.5-0.6  um)-Band  7  (0.8-1.1  urn) 
and  Band  4-Band  6  (0.7-0.8  um)  can  be  utilized  as 
well  as  the  traditional  Band  5  (0.6-0.7  um)-Band  7 
scatter  diagram  approach  for  classifying  land  use/ 
land  cover.  Both  the  zoom  transfer  scope  and  the 
geographic  information  system  have  been  demon- 
strated to  be  very  useful  tools  for  land  use/land 
cover  classification  of  Landsat  data.  The  Landsat 
data  can  be  successfully  used  to  monitor  the  USGS 
land  use/land  cover  Level  I,  and  the  cost  and  time 
requirements  for  the  Landsat  approach  are  much 
less  than  for  the  conventional  method.  Another 
benefit  of  Landsat  data  is  that  new  data  are  peri- 
odically available  for  updating  the  land  use/land 
cover  information.  (Author's  abstract) 
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A  simple  device  to  measure  discharge  in  sewers 
and  drainage  channels  is  described.  The  unit  can  be 
quickly  fixed  and  removed  for  short-time  use  in 
circular  channels.  Its  major  advantages  include 
low  cost,  reading  precision,  insensitivity  to  back- 
water submergence,  and  rapid  installation  in  run- 
ning water.  A  disadvantage  is  its  limited  use  in 
terms  Of  time  whenever  the  water  contains  signifi- 
cant undissolved  matter;  the  unit  should  be  re- 
moved if  it  is  not  being  supervised,  since  flooding 


or  clogging  might  otherwise  result.  The  governing 
equation  for  discharge  as  a  function  of  approaching 
flow  depth  is  established,  and  several  recommenda- 
tions for  its  practical  use  are  given.  (Author's 
abstract) 
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For  the  purpose  of  irrigation  and  water  resources 
planning,  it  is  important  to  know  the  water  loss  for 
a  drainage  basin.  Unfortunately  individual  meas- 
urements of  elements  of  the  total  water  loss  are  not 
realistic,  at  least  for  the  large  watersheds  studied  in 
this  research.  Based  on  the  water  budget  approach, 
annual  water  loss  series  are  formulated  in  this 
paper.  A  modeling  technique  that  includes  the 
homogeneity  test  of  data  and  the  best  model  selec- 
tion is  developed  to  fit  the  water  loss  series  by  a 
stochastic  process.  The  results  of  this  study  reveal 
the  existence  of  data  inhomogeneities  in  the  annual 
water  loss  series  from  the  Ohio  River  Basin,  which 
requires  adjustments  before  the  model  fitting  by  a 
stochastic  process.  The  selected  best  model  by  the 
criterion  of  parsimony  of  parameters  was  success- 
fully used  to  forecast  the  regional  water  losses 
based  on  the  proposed  procedure.  (Author's  ab- 
stract) 
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In  this  paper,  an  explicit  equation  is  developed  for 
the  accumulated  infiltration  over  time  for  vertical- 
ly heterogeneous  soils  by  using  a  power  series 
approximation  to  a  logarithmic  term.  This  equation 
is  then  used  to  develop  a  method  to  predict  the 
change  in  infiltrated  volume  for  a  discrete  time 
step.  The  potential  error  due  to  the  power  series 
approximation  is  never  greater  than  8%  and  is 
usually  much  less.  Since  computer  models  of  infil- 
tration and  runoff  processes  are  usually  based  on 
discrete  time  steps,  an  equation  that  could  directly 
predict  the  potential  infiltration  depth  during  an 
incremental  time  change  is  developed.  By  using  a 
power  series  approximation  ot  a  logarithmic  term, 
an  explicit  solution  of  the  Green-Ampt  equation 
was  developed  for  predicting  accumulated  infiltra- 
tion into  nonuniform  soils.  A  similar  relation  was 
also  developed  that  predicts  change  in  the  depth  of 
infiltration  for  a  discrete  time  step.  The  expression 
obtained  is  relatively  simple,  and  may  be  easily 
programmed  for  use  in  hydrologic  models  to  pre- 
dict infiltration  and  runoff  for  nonuniform  soils. 
(Friedmann-PTT) 
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Descriptors:  'Rainfall,  'Radar,  'Rain  gages, 
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'Remote  sensing,  'Statistical  analysis,  'Rainfall 
penetration.  Rainfall  infiltration. 

A  geostatistical  approach  to  areal  rainfall  estima- 
tion using  raingage  and  radar  measurements  is  de- 
scribed. The  so-called  cokriging  method  is  used  to 
obtain  a  linear  estimator  of  ground-level  rainfall 
depths  by  combining  gage  and  radar  data  under 
unbiasedness  and  optimality  constraints.  The  statis- 
tical inference  of  the  spatial  structure  of  these  two 
kinds  of  measurements  (required  to  determine  the 
cokriging  system)  is  discussed  in  the  multi-realiza- 
tion and  single-realization  context.  A  simplified 
version  of  the  cokriging  method  is  then  proposed 
to  obtain  a  more  tractable  system  for  practical 
applications.  A  validation  procedure  based  on  (1) 
the  estimation  of  reference  rainfall  depths  and  (2) 
the  selection  of  a  set  of  likeness  criteria  is  defined. 
The  reference  values  are  computed  in  an  original 
way  by  integrating  raingage  measurements  over 
radar  pixels  containing  a  test  raingage  using  the 
classical  kriging  method.  The  test  case  deals  with  a 
set  of  1 1  daily  rainfall  events  observed  in  the  Paris 
region  by  the  10  cm  'Melodi'  weather  radar 
system.  The  available  raingage  network  included 
98  stations  spread  over  20,000  sq  km:  69  stations 
have  been  used  for  validation  purposes  and  the 
remaining  29  for  the  simplified  cokriging  operation 
method.  The  available  radar  dataset  presents 
severe  limitations  for  hydrological  applications 
mainly  in  relation  to  ground  echo  effects  within  a 
52  km  radius  of  the  radar  site.  In  spite  of  these 
unfavorable  conditions,  the  proposed  combination 
method  appears  to  improve  slightly  the  perform- 
ance of  the  raw  radar  data  and  to  exceed  that  of 
the  classical  uniform  calibration  method.  Further 
application  of  this  method  using  a  more  appropri- 
ate dataset  is  necessary  to  confirm  these  initial 
results.  (Author's  abstract) 
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The  solution  of  the  electrostatic  boundary  value 
problem  for  a  point  charge  inside  an  infinite  cylin- 
der is  applied  to  sensors  employed  in  the  measure- 
ment of  charge  on  precipitation.  With  these  de- 
vices, the  charge  induced  on  a  cylindrical  segment 
is  measured  and  must  then  be  related  to  the  actual 
charge  on  the  particle.  This  induced  charge  de- 
pends upon  the  axis  ratio  of  the  cylindrical  seg- 
ment and  upon  the  location  of  the  point  charge. 
Here  the  fractional  induced  charge  is  computed  for 
a  number  of  cases:  (1)  point  charges  at  the  centers 
of  cylindrical  segments  of  various  axis  ratios;  (2) 
point  charges  moving  along  the  axes  of  cylinders 
with  axis  ratios  of  0.25,  0.5,  1.0,  and  2.0;  and  (3). 
charges  moving  parallel  to  but  off  to  the  axis  of  a 
cylinder  with  an  axis  ration  of  1.0.  In  addition,  the 
effect  of  the  measuring  electronics  is  computed  for 
certain  cases.  Numerical  results  such  as  these  will 
find  application  in  the  design  of  charge  sensors, 
and  in  some  cases  may  even  suffice  for  their  cali- 
bration. (Author's  abstract) 
W89-00762 


LIQUID  CLOUDWATER  COLLECTION  USING 
MODIFIED  MOHNEN  SLOTTED  RODS, 

Colorado  Coll.,  Colorado  Springs.  Dept.  of  Chem- 
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isiry. 

B.  J.  Huebcrt,  S.  Vanbramer,  and  K.  L  Tschudy. 

Journal  of  Atmospheric  Chemistry  JATCE2,  Vol. 

6.  No.  3,  p  251-263,  April  1988.  8  fig,  1  tab,  4  ref. 

NSF    Atmospheric    Chemistry     Program    Grant 

ATM-8403049. 

Descriptors:  'Atmospheric  water,  *Cloud  liquid 
water,  'Clouds.  'Data  collections.  On-site  data 
collections,  Meteorological  data  collections. 

Slotted  rods  were  used  to  collect  liquid  water  from 
summer  stratocumulus  clouds  during  the  Dycoms 
program  near  San  Diego.  The  rods  were  mounted 
on  a  pylon  atop  the  fuselage  of  NCAR's  Electra. 
Their  collection  efficiency  (relative  to  King  probe 
liquid  water  content  measurements)  averaged  84 
plus  or  minus  15%  after  an  initial  conditioning 
period.  During  collection  runs  in  which  the  aver- 
age LWC  exceeded  0.1  g/cu  m.  the  efficiency 
averaged  91  plus  or  minus  12%.  The  authors  have 
identified  several  factors  necessary  to  achieve  this 
level  of  performance.  (Author's  abstract) 
W89-00764 


PROVISIONAL  DIAGENETIC  MODEL  FOR 
PH  IN  ANOXIC  POREWATERS:  APPLICA- 
TION TO  THE  FOAM  SITE, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-00767 


COMPARISON  OF  THE  FAUNA  RETAINED 
ON  0.5  MM  AND  1.0  MM  MESHES  FROM 
BENTHIC  SAMPLES  TAKEN  IN  THE  BEA- 
TRICE OILFIELD,  MORAY  FIRTH,  SCOT- 
LAND, 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00783 


INTERCOMPARISON  OF  FOUR  MIXED 
LAYER  MODELS  IN  A  SHALLOW  INLAND 
SEA, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00831 


BASIN         SEDIMENTATION        AND        THE 
GROWTH  OF  PROGRADING  DELTAS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-00832 


IDENTIFICATION      OF      RAINFALL     TYPE 
FROM  WEATHER  RADAR  DATA, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-00842 


COMPARISON  OF  HIGH-ALTITUDE 

REMOTE  AIRCRAFT  MEASUREMENTS 
WITH  THE  RADAR  STRUCTURE  OF  AN 
OKLAHOMA  THUNDERSTORM:  IMPLICA- 
TIONS FOR  PRECIPITATION  ESTIMATION 
FROM  SPACE, 

National   Aeronautics  and   Space  Administration, 
Greenbelt,   MD.   Lab.   for  Atmospheric  Sciences. 
G.  M.  Heymsfield,  and  R.  Fulton. 
Monthly  Weather  Review  MRWEAB,  Vol.   116 
No.  5.  p  1157-1174,  May  1988.  22  fig,  1  tab,  21  ref. 

Descriptors:  'Radiometry,  'Lidar,  'Radar,  'Rain- 
fall, 'Aircraft,  'Remote  sensing,  'Meteorological 
data  collection,  'Weather  data  collections.  Clima- 
tology, Model  studies.  Thunderstorms,  Ice, 
Clouds,  Oklahoma 

Observations  of  an  isolated  group  of  Oklahoma 
thunderstorms  from  NASA's  high  altitude  ER-2 
aircraft  included  passive  radiometric  measurements 


at  frequencies  in  the  microwave  (92,  183  GHz), 
infrared  and  visible  portion  of  the  spectrum  from  a 
perspective  above  the  storm  top.  Direct  measure- 
ments of  cloud  top  height  were  also  collected 
using  a  pulsed  lidar  instrument.  These  remote  ob- 
servations are  discussed  and  compared  with  coinci- 
dent radar  data  from  the  National  Severe  Storms 
Laboratory's  two  Doppler  radars  and  in  situ  cloud 
top  particle  data  from  the  University  of  North 
Dakota's  Citation  aircraft.  Reflectivity  cores  are 
nearly  collocated  with  cold  anomalies  in  the 
microwave  brightness  temperature  field.  Coldest 
infrared  brightness  temperatures,  however,  are  dis- 
placed downshear  of  the  convective  region  in  asso- 
ciation with  the  cirrus  anvil.  Radar  and  in  situ 
microphysical  comparisons  support  previous  theo- 
retical and  numerical  modeling  results  which  sug- 
gest that  microwave  frequencies  are  sensitive  to 
the  deeper  layer  of  large  ice  particles  in  the  storm's 
convective  region.  The  trailing  anvil  which  is 
comprised  of  smaller  ice  particles  is  transparent  at 
92  GHz  and  nearly  transparent  at  183  GHz.  This 
observation  has  relevance  to  spaceborne  passive 
microwave  measurements  of  rainfall.  Evolution  of 
the  thunderstorm  complex  is  also  discussed.  The 
trend  of  the  radar  volumetric  rain  rate  correlates 
well  with  the  trends  of  minimum  92  GHz  bright- 
ness temperature  and  area  of  the  cold  brightness 
temperature  region  at  92  GHz.  The  correlation  at 
183  GHz  as  well  as  at  the  infrared  wavelength  is 
not  nearly  as  clear.  (Author's  abstract) 
W89-00844 


DIFFERENCES  IN  THE  SPECTRAL  CHARAC- 
TERISTICS OF  BIRCH  CANOPIES  EXPOSED 
TO  SIMULATED  ACID  RAIN, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00849 


COMPARISON  OF  INSTREAM  AND  LABORA- 
TORY METHODS  OF  MEASURING  SEDI- 
MENT OXYGEN  DEMAND, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

D.  C.  Hall,  and  W.  R.  Berkas. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

3,  p  571-575,  June  1988.  4  fig,  1  tab,  4  ref. 

Descriptors:  'Bottom  sediments,  'Streambeds, 
'Oxygen  demand,  'Water  quality,  'Biological 
oxygen  demand,  On-site  tests,  Comparison  studies, 
Testing  procedures,  Streams,  Data  aquisition. 

Sediment  oxygen  demand  (SOD)  was  determined 
at  three  sites  in  a  gravel-bottomed  central  Missouri 
stream  by:  (1)  two  variations  of  an  instream 
method,  and  (2)  a  laboratory  method.  SOD  gener- 
ally was  greater  by  the  instream  methods,  which 
are  considered  more  accurate,  and  less  by  the 
laboratory  method.  Disturbing  stream  sediment  did 
not  significantly  decrease  SOD  by  the  instream 
method.  Temperature  ranges  of  up  to  12  C  had  no 
significant  effect  on  the  SOD.  In  the  gravel-bot- 
tomed stream,  prudent  selection  of  stream  sites  and 
careful  placement  of  chambers  to  prevent  stream- 
water  seepage  into  the  chambers  are  critical  for 
reliable  measurements.  SOD  rates  were  dependent 
on  the  method;  therefore,  care  should  be  taken  in 
comparing  SOD  data  obtained  by  different  meth- 
ods. There  is  a  need  for  a  carefully  researched 
standardized  method  for  SOD  determinations.  (See 
also  W89-00861)  (Author's  abstract) 
W89-00869 


DRY  STREAM  REACHES  IN  CARBONATE 
TERRANES:  SURFACE  INDICATORS  OF 
GROUND-WATER  RESERVOIRS, 

Geological  Survey,  Nashville,  TN. 

J.  V.  Brahana,  and  E.  F.  Hollyday. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

3,  p  577-580,  June  1988.  2  fig,  1  tab,  8  ref. 

Descriptors:  'Terrain  analysis,  'Surface-ground- 
water  relations,  'Groundwater  reservoir,  'Remote 
sensing,  'Geohydrology,  'Intermittent  streams, 
'Carbonate  rocks,  Aquifers,  Aerial  photography. 
Infrared  imagery.  Tennessee. 


The  method  of  identifying  dry  stream  reaches  in 
carbonate  terrane  as  surface  indicators  of  potential 
ground-water  reservoirs  offers  a  valuable  explora- 
tion technique  that  is  more  rapid  and  less  expensive 
than  traditional  exploration  methods  involving 
random  test  drilling.  In  areas  where  dry  stream 
reaches  occur,  subsurface  drainage  successfully 
competes  with  surface  drainage,  and  sheet-like  dis- 
solution openings  have  developed  parallel  to  bed- 
ding creating  the  ground-water  reservoir.  The  oc- 
currence and  hydraulic  characteristics  of  such  res- 
ervoirs are  highly  variable,  as  attested  to  by  the 
wide  range  of  well  yields.  Union  Hollow  in  south- 
central  Tennessee  is  the  setting  for  a  case  study 
that  illustrates  the  application  of  the  dry  stream 
reach  technique.  In  this  technique,  dry  stream 
reach  identification  is  based  on  two  types  of  read- 
ily acquired  information:  (1)  remotely  sensed  black 
and  white  infrared  aerial  photography;  and  (2) 
surface  reconnaissance  of  stream  channel  charac- 
teristics. Test  drilling  in  Union  Hollow  subsequent 
to  identification  of  the  dry  reach  proved  that  a 
localized  ground-water  reservoir  was  present.  (Au- 
thor's abstract) 
W89-00870 


EXPERIMENTAL  MARVIN  WINDSHIELD  EF- 
FECTS ON  PRECIPITATION  RECORDS  IN 
LEADVILLE,  COLORADO, 

Geological  Survey,  Lakewood,  CO. 

R.  D.  Jarrett,  and  L.  W.  Crow. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

3,  p  615-626,  June  1988.  12  fig,  2  tab,  3  ref. 

Descriptors:  'Wind,  'Paleohydrology,  'Rain 
gages,  'Precipitation,  'Colorado,  'Data  acquisi- 
tion, 'Meterological,  Hydrologic  data  collection, 
Storm  runoff,  Rainfall. 

An  evaluation  of  the  Leadville,  Colorado,  precipi- 
tation records  that  include  a  'reported'  record- 
breaking  storm  (and  flood)  at  higher  elevations  in 
the  Rocky  Mountains  has  indicated  that  the  use  of 
an  experimental  Marvin  windshield  (designed  to 
decrease  the  effects  of  wind  on  precipitation-gage 
catchment  of  snow  during  winter)  resulted  in  sub- 
stantially overregistered  summer  precipitation  for 
1919  to  1938.  The  July  monthly  precipitation  for 
these  years  was  over-registered  by  an  average  of 
157  percent  of  the  long-term  July  monthly  precipi- 
tation at  Leadville.  The  cause  of  the  overregistra- 
tion  of  precipitation  was  the  almost  4-foot-top- 
diameter  cone-shaped  windshield  that  had  the 
effect  of  Tunneling'  hail  and  rain  splash  into  the 
rain  gage.  Other  nearby  precipitation  gages,  which 
did  not  use  this  Marvin  windshield,  did  not  have 
this  trend  of  increased  precipitation  for  the  same 
period.  Streamflow  records  from  the  Leadville 
area  also  do  not  indicate  an  increase  in  streamflow 
from  1919  to  1938.  The  storm  of  July  27,  1937, 
considered  one  of  the  few,  large,  intense  rainstorms 
at  higher  elevations,  had  a  recorded  precipitation 
of  total  4.34  inches  (4.26  inches  in  1  hour).  Stream- 
flow-gaging-station  records  indicate  that  only  0.09 
inch  of  storm  runoff  occurred.  Paleoflood  investi- 
gations of  channels  in  the  Leadville  area  and  old 
newspaper  accounts  also  indicate  no  substantial 
flood  from  this  storm.  This  study  indicates  that  the 
1937  storm  probably  totaled  about  1.7  inches  of 
precipitation,  much  of  which  occurred  as  hail. 
(Author's  abstract) 
W89-00876 


SPECIATION  STUDIES  OF  COPPER  AND 
MAGNESIUM  IN  DUCKWEED  EXTRACT 
USING  INTERFACED  HPLC  AND  THERMOS- 
PRAY  NEUBULIZER  FLAME  AA, 

Louisiana    State    Univ.,    Baton    Rouge.    Dept.    of 

Chemistry. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-00886 


BASIC  ENCODED  MODEL  FOR  ONE-DIMEN- 
SIONAL GROUND  WATER  SYSTEMS  INCOR- 
PORATING FIRST-ORDER  DEGRADATION 
KINETICS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
For  primary  bibliographic  entry  see  Field  5B. 
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W89-00888 


FINITE  ELEMENT  COMPUTATION  OF 
SHAPE  FACTORS  FOR  KIRKHAM'S  PIEZOM- 
ETER TUBE  METHOD  FOR  HYDRAULIC 
CONDUCTIVITY  OF  SATURATED  SOIL, 

Dundee   Univ.   (Scotland).    Dept.    of  Mechanical 

Engineering. 

For   primary   bibliographic   entry   see   Field    2G. 

W89-009U 


ACTIVITY  ASSESSMENT  IN  DRINKING 
WATER  BACTERIOLOGY  -  A  COMPARISON 
OF  METHODS  AND  POSSIBILITIES, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Inst,  of  Veterinary  Microbi- 
ology and  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-0O928 


DETERMINATION  OF  PHOSPHATE  AT  LOW 
CONCENTRATIONS  IN  SURFACE  WATERS 
BY  FLOW-INJECTION  ANALYSIS, 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00931 


SIMPLE  AND  EFFICIENT  NEW  DESIGN  OF 
THE  SUBMERSIBLE  STIRRER  FOR  THE  YSI 
DISSOLVED  OXYGEN  METER, 

National     Inst,     for    Water    Research,    Congella 

(South  Africa).  Natal  Regional  Lab. 

C.  G.  M.  Archibald,  M.  S.  Muller,  and  A.  R. 

Singh. 

Water  SA,  Vol.  14,  No.  3,  p  167-169,  July  1988.  3 

fig,  1  ref. 

Descriptors:  "Oxygen,  "Dissolved  oxygen,  "Meas- 
uring instruments,  Meters,  Temperature. 

A  new  single-cable  design  of  the  submersible  stir- 
rer for  the  YSI  oxygen  meter  (used  for  measuring 
temperature  and  dissolved  oxygen  in  freshwater 
and  saline  applications)  has  been  developed.  The 
construction  incorporates  single  components 
which  ensures  availability  of  the  instruments  to 
any  local  YSI  users.  Several  advantages  of  the  new 
design  over  the  original  are  listed,  including:  1)  the 
unit  is  constructed  of  robust  material  and  can  be 
produced  at  a  minimal  cost  for  local  components, 
(2)  a  removable  independent  battery  supply  obvi- 
ates the  necessity  for  two  cables.,  (3)  single  cable 
operation  is  more  efficient  and  prevents  problems 
of  intertwining  cables,  (4)  all  components  are  re- 
movable, (5)  field  operation  is  reliable  and  simpli- 
fied, and  (6)  good  protection  is  provided  in  the 
storage  mode.  The  instrument  has  been  used  suc- 
cessfully in  field  operations  and  requires  minimal 
maintenance.  (Miller-PTT) 
W89-00936 


MAKING  THE  MOST  OF  FIELD-MEASURA- 
BLE GROUND  WATER  QUALITY  PARAM- 
ETERS, 

Hydrolab  Corp.,  Austin,  TX. 

S.  Garner. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  3,  p  60-66,  Summer  1988.  1  fig,  32  ref. 

Descriptors:  "Water  analysis,  "Groundwater, 
"Aquifers,  "Water  sampling,  "Field  testing,  Wells, 
Water  quality,  Literature  review,  Sampling. 

A  literature  review  was  conducted  to  find  the 
proper  methods  for  field  measurement  of  primary 
groundwater  quality  parameters  such  as  tempera- 
ture, pH,  Eh,  electrical  conductivity,  and  dissolved 
oxygen.  It  is  suggested  that  these  measurements, 
when  made  properly,  can  be  used  for  a  number  of 
other  purposes  besides  specifying  the  basic  chemi- 
cal properties  of  an  aquifer.  For  instance,  these 
measurements,  when  made  during  the  purging  of  a 
well,  can  be  used  to:  (1)  verify  aquifer  representa- 
tion of  a  sample,  (2)  detect  abnormalities  within  an 
aquifer,  (3)  check  laboratory  measurements  to 
detect  sample  deterioration,  and  (4)  prompt  further 
monitoring  actions.   Electronic  sensors  are  avail- 


able for  reliable  field  measurement  of  primary  pa- 
rameters. Measurements  should  be  made  continu- 
ously in  an  in-line  flow  cell  that  is  sealed  from  the 
atmosphere.  Flow  can  be  provided  by  a  bladder 
pump  dedicated  to  a  single  well.  Samples  for  labo- 
ratory analysis  should  be  collected  when  the 
values  of  the  primary  parameters  do  not  vary  more 
than  10%  per  casing  volume  pumped.  (Miller- 
PTT) 
W89-00939 


TRACER  TEST  ANALYSIS  OF  ANISOTROPY 
IN  HYDRAULIC  CONDUCTIVITY  OF  GRANU- 
LAR AQUIFERS, 

Wright  State  Univ.,  Dayton,  OH.  Dept.  of  Geo- 
logical Science. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-00940 


RELIABILITY  OF  CHEMICAL  ANALYSES  OF 
WATER  SAMPLES:  THE  EXPERIENCE  OF 
THE  UMTRA  PROJECT, 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-00941 


OXYGEN  TRANSFER  THROUGH  FLEXIBLE 
TUBING  AND  ITS  EFFECTS  ON  GROUND 
WATER  SAMPLING  RESULTS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00943 


SENSITIVITY  OF  FOUR  MONITORING  WELL 
SAMPLING  SYSTEMS  TO  LOW  CONCENTRA- 
TION OF  THREE  VOLATILE  ORGANICS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Geosciences  Dept. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-00944 


SCREENED  AUGER  SAMPLING:  THE  TECH- 
NIQUE AND  TWO  CASE  STUDIES, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland.  ME. 
For  primary  bibliographic  entry  see  Field  5A. 
W 89-00945 


DISCRETE  POINT  SAMPLER  FOR  GROUND 
WATER  MONITORING  WELLS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
J.  R.  MacPherson,  and  J.  F.  Pankow. 
Ground   Water   Monitoring   Review  GWMRDU, 
Vol.  8,  No.  3,  p  161-164,  Summer  1988.  1  fig,  9  ref. 
USGS  Agreement  14-08-001-A-0038. 

Descriptors:  "Samplers,  "Sampling,  "Monitoring 
wells,  "Groundwater,  "Groundwater  pollution, 
"Wells,  "Well  water,  "Water  sampling,  Pumping, 
Organic  compounds. 

A  discrete  point  sampler  has  been  developed  that 
overcomes  disadvantages  inherent  in  several  cur- 
rent small-volume  samplers.  It  is  designed  to  obtain 
groundwater  samples  after  a  well  has  been  purged 
with  a  pump.  It  consists  of  a  sample  chamber,  two 
ports,  and  a  stopcock  for  withdrawing  sample  ali- 
quots.  After  lowering  the  sampler  into  a  well, 
sampling  is  initiated  by  pulling  on  a  line  that  se- 
quentially removes  the  plugs  in  the  lower  and  the 
upper  level  ports.  The  sample  chamber  fills  from 
the  bottom  port  and  vents  air  from  the  top  port. 
The  device  is  suitable  for  sampling  volatile  organic 
compounds  in  groundwaters  that  are  not  subject  to 
spontaneous  bubble  degasing.  The  upper  port  is 
sufficiently  far  above  the  lower  port  that  none  of 
the  water  that  is  sampled  is  exposed  to  the  vented 
air.  The  sample  chamber  fills  in  such  a  way  that 
the  water  that  is  taken  from  the  chamber  for 
analysis  is  not  exposed  to  the  headspace  in  the 
chamber.  (Author's  abstract) 
W89-00947 


MULTIVARIATE      PERIODIC      ARMA      (1,1) 
PROCESSES, 


Genoa  Univ.  (Italy).  Inst,  of  Hydraulics. 

J.  D.  Salas,  and  J.  T.  B.  Obeysekera. 

Water  Resources   Research'  WRERAO,   Vol    24. 

No.   8,  p   1237-1246,  August    1988.   5  tab,  24  ref, 

append.  NSF  Grant  INT-8412739. 

Descriptors:  "Model  studies,  "Multivariate  analy- 
sis, "Regression  analysis,  "Time  series  analysis. 
"Hydrologic  models,  Parametric  hydrology.  Hy- 
drologic  properties,  Hydraulic  conductivity. 

Simulation  of  synthetic  hydrology  time  series  and 
forecasting  of  hydrologic  events  are  usually  based 
on  stochastic  models;  among  the  various  models, 
autoregressive  moving-average  (ARMA)  models 
have  become  quite  popular.  The  main  objective  of 
the  study  on  which  this  paper  is  to  investigate  the 
properties  of  multivariate  periodic  ARMA  (1,1) 
processes.  Such  properties  include  the  covanance 
structure,  the  parameter  space,  and  estimation.  The 
parameter  space  of  such  periodic  processes  is  de- 
rived by  aggregation  (for  instance,  monthly  models 
will  aggregate  to  annual  models).  In  particular,  the 
parameter  space  and  estimation  are  analyzed  for 
contemporaneous  ARMA  (CARMA)  models.  It 
was  shown  that  in  general,  the  aggregation  of  a 
multivariate  periodic  ARM A(  1,1)  model  leads  to  a 
stationary  multivariate  ARMA(1,1)  model.  How- 
ever, a  periodic  CARMA(l.l)  model  did  not 
always  aggregate  into  a  stationary  CARMA(l.l) 
model.  Furthermore,  it  was  shown  that,  in  estimat- 
ing the  aggregated  model  parameters,  the  method 
based  on  the  periodic  model  and  corresponding 
parameters  was  superior  to  that  based  on  the  ag- 
gregated series.  (Author's  abstract) 
W89-00967 


COMPARISON  OF  TWO  METHODS  FOR 
SUMMARIZING  HYDRAULIC  CONDUCTIV- 
ITIES OF  A  LAYERED  SOIL, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-00970 


ASSESSING  THE  BIRKENES  MODEL  OF 
STREAM  ACIDIFICATION  USING  A  MULTI- 
SIGNAL  CALIBRATION  METHODOLOGY, 

Senter  for  Industriforskning,  Oslo  (Norway). 

R.  P.  Hooper.  A.  Stone,  N.  Christophersen,  E.  de 

Grosbois,  and  H.  M.  Seip. 

Water  Resources  Research   WRERAO,   Vol.  24, 

No.  8,  p  1308-1316,  August  1988.  6  fig,  4  tab.  23 

ref,  append. 

Descriptors:  "Acid  streams,  "Water  pollution  ef- 
fects, "Birkenes  model,  "Calibrations,  "Model 
studies.  "Acid  rain,  Chemical  analysis.  Water  anal- 
ysis, Hydrologic  models,  Stream  pollution.  Predic- 
tion, Reservoirs,  Hydrography.  Tracers,  Routing, 
Rainfall-runoff  relationships,  Model  studies. 

A  revision  of  the  Birkenes  model  of  streamwater 
acidification  has  been  attempted  to  incorporate 
additional  chemical  and  hydrologic  information 
gained  in  the  last  6  years  since  its  original  construc- 
tion. The  first  stage  of  this  effort  has  been  an 
analysis  of  the  hydrologic  submodel  with  the  goal 
of  extending  it  to  predict  concentrations  of  a  con- 
servative tracer  in  streamwater.  An  objective  cali- 
bration of  the  model  indicated  that  the  model  is 
overparameterized.  Only  one  passive  store  is  iden- 
tifiable, not  two  as  currently  contained  in  the 
model  and  the  routing  between  the  two  reservoirs 
is  not  determined  by  the  data.  Inclusion  of  the 
conservative  tracer  improved  the  identifiability  of 
the  dimensional  parameters,  but  had  little  effect  on 
the  rate  or  routing  parameters.  If  the  hydrologic 
structure  is  to  be  determined  from  the  hydrograph 
and  conservative  tracer  alone,  it  must  be  simplified 
to  eliminate  unidentifiable  parameters.  The  validity 
of  using  more  complex  rainfall-runoff  models  in 
hydrochemical  models  that  seek  to  test  chemical 
mechanisms  is  called  into  question  by  this  analysis. 
(See  also  W89-00973)  (Author's  abstract) 
W 89-00974 


CONTAMINANT      TRANSPORT      IN      FRAC 
TURED  POROUS  MEDIA:  STEADY  STATE  SO- 
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Group  7B — Data  Acquisition 

LUTIONS     BY     A     BOUNDARY     INTEGRAL 
METHOD, 

Melbourne  Univ..   Parkville  (Australia).   Dept.  of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-0O982 


IMPROVED  METHODOLOGY  FOR  A  COL- 
LINEAR  DUAL-ENERGY  GAMMA  RADI- 
ATION SYSTEM, 

Colorado  State  Univ..  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
R.  Stillwater,  and  A.  Klute 

Water  Resources  Research  WRERAO,  Vol  24 
No.  8,  p  1411-1422,  August  1988.  5  fig,  1  tab,  22 
ref. 

Descriptors:  *Soil  moisture  meters,  *Radioactivity 
techniques,  'Gamma  radiation,  *Soil  water,  Cali- 
brations, Soil  density,  Radioisotopes.  Cesium  ra- 
dioisotopes. Chemical  analysis.  Precision,  Density, 
Measuring  instruments. 

Improved  procedures  are  presented  for  the  meas- 
urement of  water  content  and  soil  bulk  density 
using  a  collinear  241  Am  and  137Cs  gamma  radi- 
ation system.  More  accurate  procedures  than  those 
previously  available  are  offered  to  correct  the  am- 
ericium  count  rate  for  dead  time  and  Compton- 
scattered  cesium  radiation.  Procedures  are  also 
presented  for  the  direct  measurement  of  system 
dead  times,  based  on  single-channel  analyzer  con- 
trol of  dead  time.  The  concept  of  a  maximum 
system  processing  rate  is  discussed,  particularly 
emphasizing  its  implications  for  the  theoretically 
achievable  measurement  precision  using  available 
technology.  A  calibration  procedure  is  offered  to 
improve  this  precision,  by  reducing  or  eliminating 
the  highest  (empty  cell)  count  rate  from  the  cali- 
bration procedure.  To  also  improve  the  theoretical 
system  precision,  the  optimal  range  of  the  ratio  of 
correct  americium  to  cesium  count  rates  is  found. 
A  method  is  presented  for  determining  the  actual 
precision  and  accuracy  of  measurements.  (Author's 
abstract) 
W89-00985 


MACROHYDROLOGY:  THE  NEW  CHAL- 
LENGE  FOR  PROCESS  HYDROLOGY, 

National   Aeronautics  and   Space  Administration, 
Greenbelt,  MD.  Hydrological  Sciences  Branch. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-01012 


REMOTE  SENSING  IN  HYDROLOGY, 

Ruhr  Univ.,   Bochum  (Germany,  F.R.).  Inst,  for 

Hydrology,  Water  Resources  and  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A 

W89-0I019 


SIMPLE,  RELIABLE,  AND  INEXPENSIVE 
PORE-WATER  SAMPLER, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA 
R.  A.  Jahnke. 

Limnology  and  Oceanography  LIOCAH,  Vol  33 
No.  3,  p  483-487,  May  1988!  2  fig,  12  ref.  NSF 
Grant  OCE  87-96328. 

Descriptors:  'Interstitial  water,  'Sampling,  'Water 
sampling,  *Cores,  Sediments,  Sample  preparation. 
Water  analysis. 

A  simple  technique  for  extracting  pore  water  from 
sediment  cores  has  been  developed.  The  overall 
concept  of  this  procedure  is  to  gently  pressurize  an 
intact  sediment  subcore,  forcing  the  pore  fluids  to 
be  expelled  through  sampling  ports  located  at  spe- 
cific depths  in  the  core  barrel  wall.  Although  this 
technique  does  not  necessarily  improve  the  integri- 
ty of  the  sample  obtained  for  most  solutes,  it  is 
much  easier  to  perform  than  previously  reported 
procedures  Because  this  technique  does  not  re- 
quire the  sediments  to  be  sectioned  into  sampling 
intervals  before  pore-water  extraction,  it  is  rapid 
and  eliminates  the  need  for  walk-in  cold  vans, 
specialized  equipment  such  as  sediment  squeezers, 
high-speed  centrifuges  and  gimbals,  and  glove  bags 
(for  sampling  anoxic  sediments)  (Author's  ab- 
stract) 


W89-01051 


GAS  CHROMATOGRAPHIC-MASS  SPECTRO- 
METRY INVESTIGATIONS  ON  LIPOPHILIC 
ANTHROPOGENIC  SUBSTANCES  IN  ENVI- 
RONMENTAL SAMPLES.  II:  A  SPLITTER  FOR 
THE  SIMULTANEOUS  DETECTION  OF  CAP- 
ILLARY GAS  CHROMATOGRAMS  BY  UP  TO 
FOUR  DIFFERENT  GC-DETECTORS, 
Biologische  Anstalt  Helgoland  (Germany,  F.R.) 
For  primary  bibliographic  entry  see  Field  5A 
W89-01086 


DETERMINATION  OF  THIRAM  IN  WATER 
AND  SOILS  BY  CATHODIC  STRIPPING  VOL- 
TAMMETRY  BASED  ON  ADSORPTIVE  ACCU- 
MULATION, 

Universidad  Autonoma  de  Madrid  (Spain).  Dept. 

de  Quimica. 

For  primary  bibliographic  entry  see  Field  5A 

W89-01087 


MICROBIAL  CHARACTERIZATION  OF  MU- 
NICIPAL WASTEWATER  AT  A  SPRAY  IRRI- 
GATION  SITE:  THE  LUBBOCK  INFECTION 
SURVEILLANCE  STUDY, 

Texas   Univ.   at   Austin.    Dept.   of  Microbiology. 
B.  E.  Moore,  D.  E.  Gamann,  C.  A.  Turk,  and  C. 
A.  Sorber. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60.  No.  7,  p  1222-1230,  July  1988.  1 
fig,  9  tab,  13  ref.  EPA  assistance  agreements  CR 
807501  and  S  806204. 

Descriptors:  *Land  disposal,  'Municipal 
wastewater,  'Bacteria,  'Wastewater  treatment, 
'Viruses,  'Pathogens,  Bacteriophage. 

The  objective  of  the  Lubbock  Infection  Surveil- 
lance Study  (Texas)  was  to  identify  possible  ad- 
verse effects  on  human  health  from  slow-rate  land 
application  of  wastewater.  During  a  three  year 
study,  wastewater  applied  to  a  1478-m  site  from 
either  the  transit  pipeline  or  on-site  storage  reser- 
voirs was  analyzed  for  indicator  bacteria,  bacterio- 
phages, enteric  viruses,  and  selected  physical  and 
chemical  parameters.  Irrigation  wastewater  used 
before  reservoir  completion  has  a  composition 
equivalent  to  a  typical  medium  strength  untreated 
wastewater  with  fecal  coliform  levels  exceeding 
1,000,000/100  ml  and  virus  levels  ranging  from  100 
to  1000  pfu/L.  Impoundment  of  this  wastewater 
reduced  coliform  levels  by  as  much  as  99%  and 
lowered  viral  levels  to  <  10  pfu/L.  (Author's 
abstract) 
W89-01124 


MICROCOMPUTER-BASED  MEASUREMENT 
OF  ALGAL  FLUORESCENCE  AS  A  POTEN- 
TIAL INDICATOR  OF  ENVIRONMENTAL 
CONTAMINATION, 

Waterloo  Univ.  (Ontario).  Dept  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01157 


COMPARISON  OF  CHEMICAL  BIODEGRA- 
DATION  RATES  IN  BOD  DILUTION  AND 
NATURAL  WATERS, 

Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01158 


IS  WATER  A  RELEVANT  SAMPLING 
MEDIUM  FOR  TOXIC  CHEMICALS:  AN  AL- 
TERNATIVE ENVIRONMENTAL  SENSING 
STRATEGY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01162 


USE  OF  HYDROGEOCHEMICAL  SAMPLING 
DATA  IN  HYDRAULIC  ENGINEERING, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-0I178 


ULTRASONIC  FLOWMETER  FOR  TESTING 
UNITS  OF  LARGE  HYDROELECTRIC  AND 
PUMPED-STORAGE  STATIONS, 

For  primary  bibliographic  entry  see  Field  8C 
W89-01181 


MONITORING   OF  LIQUID  EFFLUENTS   AS 

PREVENTATIVE  PROTECTION  OF  NATURAL 

BODIES    OF    WATER    (ABWASSERUBERWA- 

CHUNG  ALS  VORBEUGENDER  GEWASSERS- 

CHUTZ), 

BASF  AG.,  Ludwigshafen  am  Rhein  (Germany. 

F.R.).   Zentralbereich   Ingenieurtechnik   Fachkon- 

struktion. 

For   primary   bibliographic   entry   see   Field    5G 

W89-01184 


GENERAL  CORRECTION  FOR  SPONTANE- 
OUS POTENTIAL  WELL  LOGS  IN  FRESH 
WATER, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

C.  L.  McConnell. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No  1-4 
p  1-13,  June  30,  1988.  3  fig,  1  tab,  11  ref,  append! 

Descriptors:  'Borehole  geophysic,  'Spontaneous 
potential,  'Electrical  well  logging,  'Groundwater, 
'Ions,  'Computer  programs,  'Resistivity,  'Well 
logs,  Salinity,  Suspended  Solids,  Brines,  Chemical 
properties. 

A  generalized  empirical  relationship  was  found 
which  corrects  spontaneous  potential  (SP)  readings 
from  well  logs  run  in  fresh  water  wells.  The  func- 
tion was  found  by  correlating  measured  and  calcu- 
lated spontaneous  potentials.  The  calculated  values 
are  based  on  actual  measured  ionic  content  of 
groundwaters  and  are  fully  corrected  for  environ- 
mental effects  and  ion  species.  Without  the  empiri- 
cal relationship  the  resistivity  R  (we)  electrically 
equivalent  to  an  NaCI  solution  is  generally  too  low 
for  fresh  waters  when  computed  with  existing 
commercially  available  functions.  The  low  R(we) 
makes  the  water  appear  saltier  than  it  really  is.  One 
hundred  sixty-two  individual  formations  from  one 
hundred  four  different  shallow  well  logs  from 
widely  separated  regions  of  the  United  States  and 
different  types  of  aquifers  were  examined.  Each 
formation  used  in  the  study  had  to  have  a  sponta- 
neous potential,  mud  resistivity  data,  a  chemical 
analysis  of  water  from  the  zone,  and  not  be  in 
communication  with  other  zones.  Every  SP  had 
the  existing  commercially  available  geometric  cor- 
rections applied.  A  computer  program  was  devel- 
oped which  computes  a  simulated  SP  from  the 
chemical  analysis  and  mud  data.  This  simulated  SP 
was  plotted  against  the  measured  SP.  The  resulting 
relationship  is  given  by:  measured  SP  =  0.3782 
times  simulated  SP  +  6.9172  for  0  mv  <  simulated 
SP  <  +50  mv.  This  type  of  relationship  is  consist- 
ent with  earlier  work  by  the  author  in  a  localized 
area.  The  function  can  only  be  applied  in  fresh 
waters  with  simulated  SPs  in  the  indicated  domain 
since  simulated  and  measures  SPs  converge  in 
brine  formations.  (Author's  abstract) 
W89-01195 


MODELING  OF  TRACER  SPREADING  IN  A 
FRACTURE  IN  WHICH  THE  APERTURE  DE- 
CREASES WITH  DEPTH  IN  A  LAMINAR 
FLOW  (MODELISATION  DE  LA  PROPAGA- 
TION D'UN  TRACEUR  DANS  UNE  FRACTURE 
QUI  SE  FERME  PROGRESSIVEMENT  EN 
PROFONDEUR  DANS  L'HYPOTHESE  D'UN 
ECOULEMENT  LAMINAIRE  PARALLELE), 
Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 
Geologie  Appliquee. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01214 


DETERMINATION  OF  MICROBIAL  KINETIC 
COEFFICIENTS  THROUGH  MEASUREMENT 
OF  INITIAL  RATES  BY  RADIOCHEMICAL 
TECHNIQUES, 

Houston   Univ.,  TX.   Environmental   Engineering 

Program. 

For   primary   bibliographic   entry   see   Field    5D. 
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W89-01218 

MODELING  BLUE-GREEN  ALGAL  BLOOMS 
IN  THE  LOWER  NEUSE  RIVER, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01225 


LAKE  RESPONSE  MODELING  USING  BIO- 
LOGICALLY AVAILABLE  PHOSPHORUS, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01236 

FATE  AND  TRANSPORT  OF  ORGANICS  IN 
SOIL:  MODEL  PREDICTIONS  AND  EXPERI- 
MENTAL RESULTS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-01239 


VALUE  OF  STOCHASTIC  STREAMFLOW 
MODELS  IN  OVERYEAR  RESERVOIR 
DESIGN  APPLICATIONS, 

For  primary  bibliographic  entry  see  Field  2E. 
W  89-0 1244 


MAXIMUM  ENTROPY  SPECTRAL  ANALYSIS 
OF  HYDROLOGIC  DATA, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W  89-0 1248 


NUMERICAL  TRANSPORT  MODEL  FOR 
OXYGEN-  AND  NITRATE-BASED  RESPIRA- 
TION LINKED  TO  SUBSTRATE  AND  NUTRI- 
ENT AVAILABILITY  IN  POROUS  MEDIA, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01251 


DETERMINING  MICROWAVE  BRIGHTNESS 
TEMPERATURES  FROM  PRECIPITATING 
HORIZONTALLY  FINITE  AND  VERTICALLY 
STRUCTURED  CLOUDS, 

Wisconsin  Univ. -Madison.  Space  Science  and  En- 
gineering Center. 

C.  Kummerow,  and  J.  A.  Weinman. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  93,  No.  4,  p  3720-3728,  April  29,  1988.  5  fig,  5 
tab,  20  ref. 

Descriptors:  *Remote  sensing,  'Rainfall,  ♦Precipi- 
tation, *Clouds,  *Rainfall  rate,  Brightness  tempera- 
ture. Microwave  radiance,  Satellite  technology, 
Model  studies,  Ice,  Liquid  hydrometeors. 

Microwave  radiances  that  may  be  measured  from 
satellite-borne  radiometers  operating  at  37  GHz 
have  been  computed  as  a  function  of  rainfall  rates 
from  horizontally  finite  precipitating  clouds  that 
contain  both  ice  and  liquid  hydrometeors.  Precipi- 
tating ice  from  the  top  of  the  cloud  depressed 
brightness  temperatures  significantly.  Detailed 
comparison  between  finite  clouds  and  the  equiva- 
lent sections  between  plane-parallel  clouds  were 
made.  Footprint  averaged  brightness  temperatures 
from  finite  clouds  deviated  considerably  from  the 
sectioned  plane-parallel  approximation,  especially 
for  large  rain  rates.  Better  agreement  is  achieved  if 
a  plane-parallel  source  function  is  used  in  the  finite 
cloud  model.  The  effect  of  shape  and  orientation  of 
the  precipitating  cells  with  respect  to  the  satellite 
has  also  been  considered.  The  largest  errors  intro- 
duced by  the  plane-parallel  theory  besides  the  foot- 
print-filling errors  were  encountered  when  precipi- 
tating cells  have  large  fractions  of  their  surface 
below  the  freezing  level  or  contain  large  amounts 
of  ice.  (Author's  abstract) 
W89-01263 


7C.  Evaluation,  Processing  and 
Publication 


CALCULATION  OF  AN  ARCH  DAM  ON  THE 
BASIS  OF  SOLVING  THE  THREE-DIMEN- 
SIONAL PROBLEM  OF  THE  THEORY  OF 
ELASTICITY  AND  THEORY  OF  SHELLS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-00057 


MODEL  OF  ZOSTERA  MARINA  L.  PHOTO- 
SYNTHESIS AND  GROWTH:  SIMULATED  EF- 
FECTS OF  SELECTED  PHYSICAL-CHEMICAL 
VARIABLES  AND  BIOLOGICAL  INTERAC- 
TIONS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-00130 


BIOCHEMICAL  MODELS  FOR  THE  HYPO- 
LIMNETIC  OXYGEN  DEPLETION  IN  LAKES 
IMPACTED  BY  WASTEWATER  DISCHARGES: 
2.  PHYTOPLANKTON  BIOMASS  MODEL, 

McMaster   Univ.,   Hamilton   (Ontario).   Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00189 


STATISTICAL  CONSIDERATIONS  ASSOCIAT- 
ED WITH  THE  USE  OF  THE  HETEROTRO- 
PHIC ACTIVITY  METHOD  FOR  ESTIMATING 
V  SUB  MAX  AND  K'  FOR  AQUATIC  ENVI- 
RONMENTS, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

C.  G.  Choquet,  G.  D.  Ferroni,  L.  G.  Leduc,  and  J. 
A.  Robinson. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
34,  No.  3,  p  272-276,  March  1988.  5  fig,  3  tab,  13 
ref. 

Descriptors:  'Regression  analysis,  *Data  interpre- 
tation, 'Statistics,  'Model  studies,  'Microbiologi- 
cal studies,  'Kinetics,  'Mathematical  studies,  He- 
terotrophic bacteria,  'Mathematical  equations, 
Microorganisms,  Performance  evaluation,  Monte 
Carlo  method,  Prediction. 

This  article  deals  with  whether  linear  or  nonlinear, 
ordinary  least-squares  regression  analysis  is  superi- 
or in  the  estimation  of  the  kinetic  parameters  V  sub 
max  and  K'  from  data  sets  generated  by  the 
Wright-Hobbie  heterotrophic  activity  method.  An 
analysis  of  variance  showed  that  weighting  of  data 
was  theoretically  required  for  the  optimal  estima- 
tion of  V  sub  max  and  K'  for  both  models.  Howev- 
er, the  magnitude  of  the  parameter  estimates  was 
largely  independent  of  the  weighting  function  em- 
ployed. Monte-Carlo  analysis  also  indicated  that 
the  nature  of  the  weighting  function  did  not  appre- 
ciably affect  the  parameter  estimates,  and  more 
importantly,  that  there  was  not  a  strong  statistical 
justification  for  the  use  of  the  nonlinear  model 
over  the  linear  model  in  the  estimation  of  V  sub 
max  and  K'.  (Author's  abstract) 
W89-00280 


REGRESSION  ESTIMATES  FOR  TOPOLOGI- 
CAL-HYDROGRAPH  INPUT, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-00304 


INCIDENCE  OF  COLIPHAGE   IN   POTABLE 
WATER  SUPPLIES, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 

W 89-003 3 8 


LOCATION-INVARIANT  PLOTTING  POSI- 
TIONS FOR  PWM  ESTIMATION  OF  THE  PA- 
RAMETERS OF  THE  GEV  DISTRIBUTION, 

Saint  Andrews  Univ.  (Scotland).  School  of  Mathe- 
matical Sciences. 


For  primary  bibliographic  entry  see  Field  2E. 
W89-00351 


LINEAR  ROOT  WATER  UPTAKE  MODEL, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  21. 

W  89-003  5  3 


VERTICAL  VARIABILITY  OF  SOIL  PROPER- 
TIES IN  A  SMALL  WATERSHED, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For   primary   bibliographic   entry   see   Field    2G 
W89-00354 


EVALUATION  OF  THE  'FUGACITY'  (FEQUM) 
AND  THE  'EXAMS'  CHEMICAL  FATE  AND 
TRANSPORT  MODELS:  A  CASE  STUDY  ON 
THE  POLLUTION  OF  THE  NORRSUNDET 
BAY  (SWEDEN), 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00357 


ECOHYDROLOGICAL  APPROACH  TO 
FLORAL  AND  VEGETATIONAL  PATTERNS 
IN  ARCTIC  LANDSCAPE  ECOLOGY, 

Rijksinstituut  voor  Natuurbeheer,  Leersum  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00435 


PRINCIPAL  COMPONENT  ANALYSIS  OF 
PRECIPITATION  IN  THE  ADRIATIC-PAN- 
NONIAN  AREA  OF  YUGOSLAVIA, 

Hydrometeorological    Inst,    of    Croatia,    Zagreb 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-00472 


REGIONALIZATION  OF  DAILY  RAINFALL 
IN  KENYA  BY  MEANS  OF  COMMON 
FACTOR  ANALYSIS, 

Lund  Univ.  (Sweden).  Dept.  of  Physical  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-00473 


MODIFIED  FICKIAN  MODEL  FOR  SOLUTE 
UPTAKE  BY  RUNOFF, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Mining,  Environmental  and  Ge- 
ological Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00486 


RIVER  BASIN  WATER  QUALITY  MANAGE- 
MENT IN  STOCHASTIC  ENVIRONMENT, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Industrial  Engineering  and  Management. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-00490 


ADVENTURES  IN  HOLISTIC  ECOSYSTEM 
MODELLING:  THE  CUMBERLAND  BASIN 
ECOSYSTEM  MODEL, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Ecology  Lab. 
For  primary  bibliographic  entry  see  Field  2L. 
W 89-0067 5 


DISPERSION  IN  HETEROGENEOUS  POROUS 
MEDIA:  1.  LOCAL  VOLUME  AVERAGING 
AND  LARGE-SCALE  AVERAGING, 

Washington  State  Univ.,  Pullman.  Dept.  of  Me- 
chanical Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00699 


207 


Field  7— RESOURCES  DATA 

Group  7C — Evaluation,  Processing  and  Publication 


DISPERSION  IN  HETEROGENEOUS  POROUS 
MEDIA:  2.  PREDICTIONS  FOR  STRATIFIED 
AND  TWO-DIMENSIONAL  SPATIALLY  PERI- 
ODIC SYSTEMS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Me- 
chanical Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00700 


OPTIMIZATION    MODEL   FOR   SCREENING 
MULTIPURPOSE  RESERVOIR  SYSTEMS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-00703 


ANALYSES     OF     EQUATIONS     FOR     FREE 
WATER  EVAPORATION  ESTIMATES, 

Wyoming  Univ.,  Laramie.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field    2D. 

W89-00705 


MULTIDIMENSIONAL  MODELING  OF  CU- 
MULATIVE RAINFALL:  PARAMETER  ESTI- 
MATION AND  MODEL  ADEQUACY 
THROUGH  A  CONTINUUM  OF  SCALES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-00706 


DISTRIBUTED  PARAMETER  APPROACH 
FOR  EVALUATING  THE  ACCURACY  OF 
GROUNDWATER  MODEL  PREDICTIONS:  1. 
THEORY, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-00711 


DISTRIBUTED  PARAMETER  APPROACH 
FOR  EVALUATING  THE  ACCURACY  OF 
GROUNDWATER  MODEL  PREDICTIONS:  2. 
APPLICATION   TO   GROUNDWATER   FLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-0O712 


COMPARISON  OF  ROBUST  BAYES  AND 
CLASSICAL  ESTIMATORS  FOR  REGIONAL 
LAKE  MODELS  OF  FISH  RESPONSE  TO 
ACIDIFICATION, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-00713 


THREE-DIMENSIONAL  RADIAL  DISPER- 
SION IN  A  VARIABLE  VELOCITY  FLOW 
FIELD, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-00715 


USE  OF  MAP  ANALYSIS  TO  ELUCIDATE 
FLOODING  IN  AN  AUSTRALIAN  RIPARIAN 
RIVER  RED  GUM  FOREST, 

Melbourne  Univ.,   Parkville  (Australia).   Forestry 

Section. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-00722 


MAXIMUM  LIKELIHOOD  CRITERION  FOR 
USE  WITH  DATA  COLLECTED  AT  UNEQUAL 
TIME  INTERVALS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-00723 


EVALUATION  OF  A  HOMOGENEOUS  POINT 
PROCESS  DESCRIPTION  OF  ARIZONA 
THUNDERSTORM  RAINFALL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 

Parsons  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-00724 


EXTENSION  OF  THE  FUJITA  SOLUTION  TO 
AIR  AND  WATER  MOVEMENT  IN  SOILS, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-00725 


STEADY  UNSATURATED  SEEPAGE  ABOVE  A 
SLOPING  IMPERMEABLE  BASE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
For   primary   bibliographic   entry   see   Field   2G. 

W89-00726 


ANNUAL  FLOW  STATISTICS  FOR  UNGAGED 
STREAMS  IN  IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
D.  R.  Horn. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  114,  No.  3,  p  463-475, 
August  1988.  9  fig,  3  tab,  3  append. 

Descriptors:  'Statistical  analysis,  'Idaho,  'Stream- 
flow,  'Water  level,  'Hydrologic  data  collections, 
'Flow  measurement,  'Ungaged  streams,  'Regres- 
sion analysis,  'Statistical  methods,  'Flow  charac- 
teristics, 'Flow  rates,  Mathematical  studies,  Flood 
peak,  Streamflow  forecasting,  Hydrologic  maps, 
Regression  analysis,  Precipitation,  Forest  hydrolo- 
gy, Stream  gages. 

Annual  streamflow  records  for  124  stream  gages  in 
and  near  Idaho  are  examined  to  determine  four 
annual  flow  statistics:  the  mean;  the  standard  devi- 
ation; the  skew  coefficient;  and  first-order  serial 
correlation  coefficient.  Using  step-wise  regression 
analysis,  the  mean  and  standard  deviation  are  relat- 
ed to  the  basin  characteristics  of  drainage  area, 
mean  annual  precipitation,  and  percent  forest 
cover,  with  the  data  regionalized  geographically. 
Two  sets  of  equations  for  north-central  and  south- 
ern Idaho  provide  the  best  predictive  results,  with 
the  equations  for  north-central  Idaho  yielding  mul- 
tiple correlation  coefficients  in  excess  of  0.97.  For 
the  skew  and  serial  correlation  coefficients,  maps 
of  generalized  regional  values  are  prepared  by  the 
application  of  kriging  theory,  with  the  resulting 
maps  illustrating  the  spatial  variability  of  these 
statistics.  The  developed  equations  and  maps  can 
be  used  to  estimate  annual  flow  statistics  at  un- 
gaged locations  throughout  the  state.  (Author's 
abstract) 
W 89-007 5 3 


SATELLITE  DATA  AND  GEOGRAPHICAL  IN- 
FORMATION SYSTEM  FOR  LAND  USE  CLAS- 
SIFICATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-O0756 


NONPARAMETRIC  APPROACHES  TO  ENVI- 
RONMENTAL IMPACT  ASSESSMENT, 

Waterloo     Univ.     (Ontario).     Dept.     of    Systems 

Design  Engineering. 

K.  W.  Hipel. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

3,  p  487-492,  June  1988.  1  tab,  24  ref. 

Descriptors:  'Data  interpretation,  'Environmental 
impact,  'Trend  analysis,  'Nonparametric  testing, 
•Water  quality,  'Environmental  effects,  Model 
studies,  Time  series  analysis,  Estimating,  Simula- 
tion analysis. 

The  interesting  developments  in  nonparametric 
testing  and  estimation  methods  presented  in  a  se- 
quence of  nine  papers  are  evaluated  and  compared. 


Because  a  deterioration  in  water  quality  constitutes 
a  direct  threat  to  human  health,  it  is  of  utmost 
importance  to  have  flexible  nonparametric  meth- 
ods available  for  detecting  and  describing  trends  in 
water  quality  time  series.  A  distinct  advantage  of 
nonparametric  tests  is  that  they  are  usually  very 
effective  when  applied  to  'messy'  environmental 
data  which  may,  for  example,  contain  many  miss- 
ing observations  and  not  be  normally  distributed. 
By  applying  their  enhanced  approaches  for  non- 
parametric methods  to  water  quality  time  series,  as 
well  as  employing  well-designed  simulation  experi- 
ments, the  authors  of  the  papers  clearly  demon- 
strate the  efficacy  of  utilizing  nonparametric  tests 
in  environmental  impact  assessment.  (See  also 
W89-00862  thru  W89-00869)  (Author's  abstract) 
W89-00861 


STATISTICAL  METHODS  AND  SAMPLING 
DESIGN  FOR  ESTIMATING  STEP  TRENDS  IN 
SURFACE-WATER  QUALITY, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-0O862 


MULTIVARIATE  NONPARAMETRIC  TESTS 
FOR  TREND  IN  WATER  QUALITY, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

D.  P.  Lettenmaier. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
3,  p  505-512,  June  1988.  5  fig,  16  ref. 

Descriptors:  'Nonparametric  tests,  'Water  quality, 
•Multivariate  analysis,  'Trend  analysis,  'Data  in- 
terpretation, 'Time  series  analysis,  Monitoring, 
Statistical  analysis,  Hydrologic  data  collections, 
Path  of  pollutants. 

National  and  state  fixed  station  stream  quality 
monitoring  networks  have  now  been  in  existence 
for  over  ten  years.  The  resulting  data  bases  pro- 
vide opportunities  and  challenges  for  statistical 
trend  assessment.  Although  nonparametric  tests 
have  been  developed  that  are  well  suited  to  such 
problems,  the  interpretation  of  variations  in  trend 
significance  between  seasons  and  variables  remains 
a  problem.  One  recently  developed  test  is  based  on 
the  sum  of  Mann-Kendall  statistics  over  seasons  or 
variables,  with  the  test  statistic  variance  computed 
as  the  sum  of  the  covariances  of  the  individual 
Mann-Kendall  statistics.  In  this  method,  uptrends 
and  downtrends  can  cancel,  giving  an  overall  indi- 
cation of  no  trend.  A  related  test  which  is  sensitive 
to  trend  regardless  of  direction  has  been  shown  to 
behave  poorly  for  typical  stream  quality  record 
lengths.  An  alternative  formulation  which  is  sensi- 
tive to  uptrends  and  downtrends  and  has  power 
approaching  that  of  the  covariance  sum  method,  is 
described.  In  addition,  a  variation  of  a  contrast  test 
for  discriminating  trend  directions  and  magnitudes 
among  variables  or  seasons  where  correlation  be- 
tween seasons  or  variables  is  present  is  described, 
and  tests  of  its  performance  reported.  (See  also 
W89-0O861)  (Author's  abstract) 
W89-00863 


PARAMETRIC  AND  NONPARAMETRIC 
TESTS  FOR  DEPENDENT  DATA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  H.  El-Shaarawi,  and  E.  Damsleth. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
3,  p  513-519,  June  1988.  2  fig,  3  tab,  4  ref. 

Descriptors:  'Nonparametric  tests,  'Parametric 
tests,  'Data  interpretation,  'Statistical  methods, 
'Correlation  analysis,  Hydrologic  data  collections, 
Path  of  pollutants,  Niagara  River,  Statistical  analy- 
sis, Simulation  analysis. 

Simulation  and  analytical  results  show  that  ignor- 
ing serial  dependence  can  have  serious  effects  on 
the  performance  of  the  t,  sign,  and  Wilcoxen  tests. 
In  particular,  the  true  significance  levels  of  these 
tests  are  altered  significantly  from  the  intended 
nominal  levels.  Modification  for  these  tests  are 
given  and  shown  to  have  the  correct  significance 
levels.  Furthermore,  an  estimate  of  serial  correla- 
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tion  is  suggested  for  binary  data  and  evaluated  by 
simulation.  The  toxic  contaminants  data  used  as  an 
example  were  collected  on  a  weekly  basis,  from 
the  head  and  the  mouth  of  the  Niagara  River,  for 
37  weeks  starting  on  October  3,  1984  were  below 
the  level  of  detection.  Serial  correction  was  used 
to  evaluate  the  difference  between  the  two  sta- 
tions. (See  also  W89-00861)  (Author's  abstract) 
W89-00864 


TAU-LIKE  TEST  FOR  TREND  IN  THE  PRES- 
ENCE OF  MULTIPLE  CENSORING  POINTS, 

Washington  Univ.,  Seattle.  Dept.  of  Biostatistics. 
J.  P.  Hughes,  and  S.  P.  Millard. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
3,  p  521-531,  June  1988.  4  fig.  7  tab,  22  ref,  append. 

Descriptors:  *Water  quality,  *Data  interpretation, 
•Trend  analysis,  'Statistical  methods,  'Detection 
limits,  Censoring  points,  Data  analysis,  Nonpara- 
metric  testing,  Statistical  analysis. 

A  common  problem  arises  in  testing  for  trends  in 
water  quality  when  observations  are  reported  as 
'less  than  detection  limit'.  If  a  single  detection  limit 
is  used  for  the  entire  study,  existing  nonparametric 
statistical  methods,  modified  for  ties,  are  applica- 
ble. If,  however,  the  detection  limit  varies  during 
the  course  of  the  study,  resulting  in  multiple  detec- 
tion limits,  then  the  commonly  used  trend  detec- 
tion methods  are  not  appropriate.  A  statistic  simi- 
lar to  Kendall's  tau,  but  based  on  expected  ranks,  is 
proposed.  Monte  Carlo  simulations  show  that  the 
normal  approximation  to  the  distribution  of  this 
statistic  is  quite  good,  even  for  small  samples  and  a 
large  proportion  of  censored  observations.  The 
statistic  is  also  shown  to  have  greater  power  than 
the  ad-hoc  method  of  treating  all  observations  less 
than  the  target  censored  observation  as  tied.  (See 
also  W89-00861)  (Author's  abstract) 
W89-00865 


DATA  ANALYSIS  OF  WATER  QUALITY  TIME 
SERIES  IN  LAKE  ERIE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Systems 
Design  Engineering. 

K.  W.  Hipel.  A.  I.  McLeod,  and  R.  R.  Weiler. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
3,  p  533-544,  June  1988.  6  fig,  4  tab,  25  ref. 

Descriptors:  'Water  quality,  'Time  series  analysis, 
'Lake  Erie,  'Data  interpretation,  'Lakes,  'Statisti- 
cal analysis,  Nonparametric  testing,  Parametric  hy- 
drology, Environmental  effects. 

A  comprehensive  data  analysis  study  is  carried  out 
for  detecting  trends  and  other  statistical  character- 
istics in  water  quality  time  series  measured  in  Long 
Point  Bay,  Lake  Erie.  In  order  to  glean  an  optimal 
amount  of  useful  information  from  the  available 
data,  the  exploratory  and  confirmatory  data  analy- 
sis stages  are  adhered  to.  To  test  a  range  of  hy- 
potheses regarding  the  statistical  properties  of  the 
time  series,  a  wide  variety  of  both  parametric  and 
nonparametric  techniques  are  employed.  To  dem- 
onstrate clearly  the  efficacy  of  employing  nonpara- 
metric and  also  parametric  methods  in  a  complex 
environmental  impact  assessment  study,  the  effects 
of  industrial  development  upon  water  quality  in 
Long  Point  Bay  in  Lake  Erie,  are  systematically 
examined.  A  particularly  useful  nonparametric 
method  for  discovering  trends  is  the  seasonal 
Mann-Kendall  test.  It  is  used  to  check  for  the 
presence  of  trends  in  a  range  of  water  quality 
variables  at  different  sites.  (See  also  W89-00861) 
(Author's  abstract) 
W89-00866 


NONPARAMETRIC  TESTS  FOR  TREND  DE- 
TECTION IN  WATER  QUALITY  TIME 
SERIES, 

Quebec  Ministere  de  l'Environnement,  Sainte-Foy. 

Direction  de  la  Qualite  du  Milieu  Aquatique. 

D.  Berryman,  B.  Bobee,  D.  Cluis,  and  J. 

Haemmerli. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

3,  p  545-556,  June  1988.  4  fig,  6  tab,  33  ref. 

Descriptors:  'Data  interpretation,  'Trend  analysis, 
'Nonparametric  tests,  'Water  quality,  'Time  series 


analysis,  'Statistical  analysis,  Statistical  methods, 
Hydrologic  data  collections,  Seasonal  variation, 
Canada. 

A  review  of  nonparametric  tests  for  trends  leads  to 
the  conclusion  that  Mann-Whitney,  Spearman,  and 
Kendall  tests  are  the  best  choice  for  trend  detec- 
tion in  water  quality  time  series.  Recently  these 
tests  have  been  adapted  to  account  for  dependence 
and  seasonality  in  such  series.  For  monotonic 
trends,  a  procedure  allowing  one  to  select  the 
pertinent  tests  considering  the  characteristics  of 
time  series  is  proposed  and  the  practical  limitations 
of  the  tests  are  also  brought  out.  This  procedure 
has  been  applied  to  identification  of  the  appropri- 
ate trend  detection  test  for  the  time  series  of  nine 
water  quality  parameters  at  Lake  Laflamme 
(Quebec).  When  a  time  series  can  be  tested  with 
the  Mann-Whitney,  Kendall,  Spearman,  or  Letten- 
maier  test,  the  number  of  observations  required  to 
detect  trends  of  a  given  magnitude,  for  selected 
significance  and  power  levels  can  be  calculated 
with  the  power  function  of  the  t  test.  When  the 
tests  proposed  by  Hirsch,  Slack,  and  Smith;  Hirsch 
and  Slack;  or  Farrell  need  to  be  used,  the  number 
of  observations  can  only  be  estimated  approximate- 
ly from  the  results  of  empirical  power  studies.  (See 
also  W89-00861)  (Author's  abstract) 
W89-00867 


TRENDS  IN  LEAD  CONCENTRATIONS  IN 
MAJOR  U.S.  RIVERS  AND  THEIR  RELATION 
TO  HISTORICAL  CHANGES  IN  GASOLINE- 
LEAD  CONSUMPTION, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00868 


CONFIDENCE  INTERVALS  FOR  FLOOD 
EVENTS  UNDER  A  PEARSON  3  OR  LOG 
PEARSON  3  DISTRIBUTION, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

F.  Ashkar,  and  B.  Bobee. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

3,  p  639-650,  June  1988.  1  fig,  5  tab,  24  ref,  append. 

Descriptors:  'Confidence  intervals,  'Data  interpre- 
tation, 'Frequency  distribution,  'Floods,  'Pearson 
distributions,  'Flood  frequency,  Frequency  analy- 
sis, Design  floods,  Mathematical  analysis. 

The  Pearson  type  3  (P3)  and  log  Pearson  type  3 
(LP3)  distributions  are  very  frequently  used  in 
flood  frequency  analysis.  Existing  methods  for 
constructing  confidence  intervals  for  quantiles  (X 
sub  p)  of  these  two  distributions  are  very  crude. 
Most  of  these  methods  are  based  on  the  idea  of 
adjusting  confidence  intervals  for  quantiles  Y  sub  p 
or  the  normal  distribution  to  obtain  approximate 
confidence  intervals  for  quantiles  X  sub  p  of  the 
P3/LP3  distribution.  Since  there  is  no  theoretical 
reason  why  this  'base'  distribution,  Y,  should  be 
taken  to  be  normal,  the  best  possible  base  distribu- 
tion for  producing  confidence  intervals  for  P3/ 
LP3  quantiles  was  sought.  A  group  of  base  distri- 
butions such  as  the  normal,  log  normal,  Weibull, 
Gumbel,  and  exponential  was  considered.  It  was 
first  assumed  that  the  skew  coefficient,  gamma  of 
X,  was  known,  and  a  method  for  adjusting  confi- 
dence intervals  for  Y  sub  p  to  produce  approxi- 
mate confidence  intervals  for  X  sub  p  was  devel- 
oped. Then  this  method  (Method  A)  was  com- 
pared with  another  method  (Method  B)  introduced 
by  Stedinger.  Simulation  showed  that  the  perform- 
ance of  each  of  these  two  methods  depended  on 
the  base  distribution  Y  that  was  being  used,  but  as 
a  whole,  the  normal  distribution  appeared  to  be  the 
best-fit  distribution  for  producing  confidence  inter- 
vals for  P3/LP3  quantiles  when  gamma  was  as- 
sumed to  be  known.  Then  method  was  then  ex- 
tended (Method  A)  to  the  more  important  case  of 
unknown  coefficient  of  skewness.  It  was  shown 
that  by  taking  Y  to  be  Weibull,  fairly  accurate 
confidence  intervals  for  P3/LP3  quantiles  coulb  be 
obtained  for  quite  a  wide  range  of  sample  sizes  and 
coefficients  of  skewness  commonly  found  in  hy- 
drology. The  case  of  the  P3  distribution  with  nega- 
tive skewness  needs  further  research.  (Author's 
abstract) 
W89-00879 


DEVELOPING  AND  ASSESSING  A  MODEL  OF 
RESIDENTIAL  WATER  CONSERVATION, 

California  Univ.,  Berkeley.  Dept  of  Social  Admin- 
istrative Health  Services. 

For   primary    bibliographic   entry   see   Field    3D. 
W89-00881 


SIMULATION  OF  REGIONAL  GROUND 
WATER  FLOW  IN  BEDROCK,  SOUTHWEST- 
ERN NEW  YORK-NORTHWESTERN  PENN- 
SYLVANIA, 

Stearns  and  Wheeler,  Cazenovia.  NY. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-00882 


CATALYST     FOR     REGIONALIZATION     OF 
RURAL  WATER  SYSTEMS, 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-00883 


PROGRESS  IN  DEVELOPING  AN  OPER- 
ATIONAL SNOWMELT-RUNOFF  FORECAST 
MODEL  WITH  REMOTE  SENSING  INPUT, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-00891 


MODELLING  THE  EFFECTS  OF  ACID  DEPO- 
SITION: ESTIMATION  OF  LONG-TERM 
WATER  QUALITY  RESPONSES  IN  FOREST- 
ED CATCHMENTS  IN  FINLAND, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00894 


CHEMISTRY  AND  DELTA  13C  OF  TOTAL 
DISSOLVED  CARBON  IN  WATERS  OF  SE- 
LECTED SPRINGS  NEARBY  LUBLIN  CITY: 
WEEKLY  OBSERVATIONS  FROM  OCTOBER 
1982  TO  JUNE  1983, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-00895 


EXTREME     PRESSURES     IN     HYDRAULIC- 
JUMP  STILLING  BASINS, 

QIT-Fer  et  Titane,  Inc.,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  8B. 
W89-00896 


FRICTION       FACTOR       EVALUATION       IN 
GRAVEL-BED  RIVERS, 

Universha   di    Reggio   Calabria,   Cosenza   (Italy). 

Dipt,  di  Difesa  del  Suolo. 

For  primary  bibliographic  entrv  see  Field  8B. 

W89-00898 


GENERALIZED  METHOD  OF  MOMENTS  AP- 
PLIED TO  LP3  DISTRIBUTION, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primarv  bibliographic  entry  see  Field  2E. 

W89-00901 


GROUNDWATER  VELOCITY  MAGNITUDE  IN 
RADIONUCLIDE  TRANSPORT  CALCULA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00903 


STREAM  NITRATE  LEVELS  IN  A  SMALL 
CATCHMENT  IN  SOUTH  WEST  ENGLAND 
OVER  A  PERIOD  OF  15  YEARS  (1970  -  1985), 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00915 
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ASSESSING  THE  INFLUENCE  OF  ENVIRON- 
MENTAL PARAMETERS  ON  THE  HYDROLO- 
GICAL  CYCLE, 

General  Hydrological  Station  of  Anhui  Province 

(China). 

For  primary  bibliographic  entry  see  Field  2A. 

W89-00916 


USE  OF  NETWORK  ANALYSIS  TECHNIQUES 
IN  THE  DEVELOPMENT  AND  OPTIMIZA- 
TION OF  A  LARGE  UK  URBAN  WATER  DIS- 
TRIBUTION SYSTEM  (L'EMPLOI  DE  TECH- 
NIQUES), 

Parkman  Consulting  Engineers,  Liverpool  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  5F. 
W89-0O918 


DEFINITION  OF  A  MODEL  FOR  MONITOR- 
ING THE  CHEMICAL  AND  CHEMICAL- 
PHYSICAL  CHARACTERISTICS  OF  DEEP 
DRINKING  WATERS, 

Perugia  Univ.  (Italy).  Cattedra  di  Igiene. 

A.  DeBartolomeo,  U.  Franconi,  F.  LaRosa,  S. 

Lupi,  and  G.  Saltalamacchia. 

Aqua  AQUAAA,  No.  3.  p  127-132,  1988.  3  fig,  2 

tab,  7  ref. 

Descriptors:  'Model  studies,  *Water  quality, 
•Water  chemistry,  'Drinking  water,  'Groundwat- 
er, 'Factor  analysis,  Springs,  Wells,  Cluster  analy- 
sis, Italy,  Chemical  properties,  Physiochemical 
properties. 

A  probabilistic  model  was  used  for  the  chemical 
and  chemical-physical  characterization  of  deep 
drinking  waters  of  the  Perugia  province  (Umbna 
region,  Italy).  Thirty  two  parameters  were  studied 
and  761  sources  were  examined  (549  springs  and 
212  wells).  Factor  analysis  applied  to  several  pa- 
rameters indicated  ten  factors,  but  the  first  three 
had  the  greatest  share  of  the  variance.  In  the  first 
factor,  the  most  important  parameters  were:  (1) 
calcium,  (2)  hardness  (total,  temporary  and  perma- 
nent), (3)  solid  residue,  (4)  electric  conductivity, 
(5)  pH,  (6)  sulfates,  and  (7)  magnesium.  In  the 
second,  the  most  important  parameters  were:  (1) 
turbidity,  (2)  suspended  substances,  and  (3)  alumi- 
num. In  the  third,  the  most  important  parameters 
were:  (1)  potassium,  and  (2)  phosphates.  The  clus- 
ter analysis  applied  to  these  parameters  confirmed 
the  relationship  found  by  factor  analysis  except  for 
the  pH  in  the  first  group  and  aluminum  in  the  third 
group.  These  associations  are  consistent  with  the 
criteria  suggested  by  Italian  law  and  by  the  E.E.C. 
Directive  for  checking  drinking  waters.  Another 
cluster  analysis,  applied  to  several  drinking  water 
sources,  grouped  the  samples  in  three  clusters.  In 
the  first  cluster,  there  were  407  sources  located 
mainly  in  the  characteristic  hills  of  the  Umbria 
region  and  in  the  valleys  of  the  principal  rivers. 
The  second  group  consisted  of  310  sources  located 
mainly  in  the  mountains  of  the  Apennines  and  the 
third  group  36  sources  located  mainly  where  the 
Tiber  River  valley  joins  the  Umbria  valley.  The 
chemical  and  chemical-physical  characters  relative 
to  the  three  clusters  are  consistent  with  the  geo- 
morphological  characteristics  of  the  territories 
from  which  the  waters  came.  The  application  of 
these  multivariate  analysis  methods  for  characteriz- 
ing the  deep  waters  confirms  their  usefulness  in 
evaluating  the  chemical  and  chemical-physical 
characters  and  their  possible  modifications.  (Au- 
thor's abstract) 
W89-00927 


MODELING  CONTAMINANT  PROPAGATION 
IN  DRINKING  WATER  DISTRIBUTION  SYS- 
TEMS, 

Environmental     Protection     Agency,     Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

I  or  primary  bibliographic  entry  see  Field  5F. 

W89-00929 


STASOFT:  A  USER-FRIENDLY  INTERACTIVE 
COMPUTER  PROGRAM  FOR  SOFTENING 
AND  STABILISATION  OF  MUNICIPAL 
WATERS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 


Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-00935 


MULTISIGNAL  AUTOMATIC  CALIBRATION 
METHODOLOGY  FOR  HYDROCHEMICAL 
MODELS:  A  CASE  STUDY  OF  THE  BIRKENES 
MODEL, 

Ontario  Ministry  of  the  Environment,  Dorchester. 
Dorset  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-0097 3 


FRACTAL  NATURE  OF  RIVER  NETWORKS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-00975 


ASSESSMENT  OF  FLOOD  FREQUENCY 
MODELS  USING  EMPIRICAL  DISTRIBUTION 
FUNCTION  STATISTICS, 

Saint  Andrews  Univ.  (Scotland).  School  of  Mathe- 
matical Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
W 89-00976 


ANALYTICAL  SOLUTION  FOR  AQUIFER  DE- 
CONTAMINATION BY  PUMPING, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-00977 


GRADIENT  DYNAMIC  PROGRAMMING  FOR 
STOCHASTIC  OPTIMAL  CONTROL  OF  MUL- 
TIDIMENSIONAL WATER  RESOURCES  SYS- 
TEMS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-00979 


CONTINUUM  APPROACH  FOR  MODELING 
MASS  TRANSPORT  IN  FRACTURED  MEDIA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00980 


NUMERICAL  MODELING  OF  SORPTION  KI- 
NETICS OF  ORGANIC  COMPOUNDS  TO  SOIL 
AND  SEDIMENT  PARTICLES, 

National  Taiwan  Univ.,  Taipei.  Inst,  of  Environ- 
mental Engieering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-00981 


DRAWDOWN  INTERVAL  ANALYSIS:  A 
METHOD  OF  DETERMINING  THE  PARAM- 
ETERS OF  SHALLOW  CONDUIT  FLOW  CAR- 
BONATE AQUIFERS  FROM  PUMPING 
TESTS, 

Kentucky   Univ.,   Lexington.    Dept.   of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-00986 


STATISTICAL  CORRELATIONS  FOR  PRE- 
DICTING THE  PARTITION  COEFFICIENT 
FOR  NONPOLAR  ORGANIC  CONTAMI- 
NANTS BETWEEN  AQUIFER  ORGANIC 
CARBON  AND  WATER, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-00992 


SPATIAL  AND  TEMPORAL  SCALES  IN  RAIN- 
FALL ANALYSIS  SOME  ASPECTS  AND 
FUTURE  PERSPECTIVES, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-01021 


HILLSLOPE      RUNOFF      PROCESSES      AND 
MODELS, 

Leeds  Univ.  (England).  School  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-01022 


RAINFALL-RUNOFF       MODELING:       PAST, 
PRESENT  AND  FUTURE, 

Bologna  Univ.  (Italy). 

For  primary  bibliographic  entry  see  Field  2A. 

W89-01023 


POTENTIAL  IMPORTANCE  OF  SPATIAL 
AND  TEMPORAL  HETEROGENEITY  IN  PH, 
AL,  AND  CA  IN  ALLOWING  SURVIVAL  OF  A 
FISH  POPULATION:  A  MODEL  DEMON- 
STRATION, 

Oak  Ridge  National  Lab..  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01052' 


SYSTEM  FOR  COASTAL  DESCRIPTION  AND 
CLASSIFICATION, 

Bedford  Inst,  of  Oceanography.  Dartmouth  (Nova 

Scotia). 

A.  Fricker,  and  D.  L.  Forbes. 

Coastal  Management  CZMJBF,  Vol.  16,  No.  2,  p 

111-137,  1988.  9  fig,  7  tab,  16  ref. 

Descriptors:  'Coastal  zone  management,  'Data 
collections,  'California,  'Computer  applications, 
'Coasts,  'Mapping,  Canada,  Case  studies,  Topolo- 
gy, Geology,  Maps,  Morphology,  Computers, 
Coasts. 

A  suitable  computer  system  for  coastal  information 
can  support  management  of  data  collected  over 
several  years,  easing  the  problems  of  organizing 
and  indexing  many  forms  of  observational  records 
and  helping  to  improve  the  standards  for  coastal 
classification.  The  simple  topological  character  of 
the  coast  makes  it  possible  to  use  a  one-dimensional 
model  for  longitudinal  subdivision  into  quasi-ho- 
mogeneous segments  of  any  convenient  length. 
This  is  illustrated  with  reference  to  a  case-study 
locality  on  the  Canadian  Atlantic  coast.  Informa- 
tion related  to  specified  sections  of  the  coast  is 
organized  as  a  generalized  database.  Using  com- 
mercial database  mangement  software  gives  great 
flexibility  and  power  of  application.  The  chief  con- 
cession to  the  geographic  and  cartographic  re- 
quirements is  the  use  of  a  detailed  digitalized  coast- 
line file,  which  is  linked  to  the  divisions  in  the  main 
file  in  order  to  produce  maps  as  one  of  several 
forms  of  reporting.  (Author's  abstract) 
W89-01071 


OCCURRENCE   OF   RADON,   RADIUM,   AND 
URANIUM  IN  GROUNDWATER, 

Environmental     Protection     Agency,     Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01108 


COMPOSITE    METHOD    FOR    ESTIMATING 
ANNUAL  ACTUAL  EVAPOTRANSPIRATION, 

General  Hydrological  Station  of  Liaoning  Prov- 
ince, Shenyang  (China). 

For   primary   bibliographic   entry   see   Field    2D. 
W89-01141 


DERIVATION  OF  BASEFLOW  RECESSION 
CONSTANT  USING  COMPUTER  AND  NU- 
MERICAL ANALYSIS, 

Maiduguri  Univ.  (Nigeria). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01142 


APPROXIMATE  CONFIDENCE  INTERVALS 
FOR  VERIFICATION  CRITERIA  OF  THE 
WMO  INTERCOMPARISON  OF  SNOWMELT 
RUNOFF  MODELS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 
Engineering. 
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For  primary  bibliographic  entry  see  Field  2E. 
W89-0I143 


PROBLEMS  OF  RAINFALL-RUNOFF  MODEL- 
LING  IN   ARID   AND  SEMIARID   REGIONS, 

New  South  Wales  Univ.,  Kensington  (Australia) 

School  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01144 


MODALP:  A  DETERMINISTIC  RAINFALL- 
RUNOFF  MODEL  FOR  LARGE  KARSTIC 
AREAS, 

Hacettepe  Univ.,  Ankara  (Turkey).  Dept.  of  Hy- 

drogeological  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01145 


INFLUENCE  OF  ALTITUDE  ON  WET  DEPO- 
SITION: COMPARISON  BETWEEN  FIELD 
MEASUREMENTS  AT  GREAT  DUN  FELL  AND 
THE  PREDICTIONS  OF  A  SEEDER-FEEDER 
MODEL, 

University  of  Manchester  Inst,  of  Science  and 
Technology  (England).  Dept.  of  Pure  and  Applied 
Physics. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01147 


ACIDIC  DEPOSITION  DISTRIBUTION  AND 
EPISODE  STATISTICS  FROM  THE  MAP3S 
NETWORK  DATABASE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Atmospheric  Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01151 


INCREASE  OF  THE  RELIABILITY  AND  CON- 
VENIENCE OF  OPERATION  OF  THE  GROUP 
ACTIVE  POWER  REGULATION  SYSTEM  OF 
A  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-01179 


TION  TO  ESTIMATING  PARAMETERS  FOR 
THE  PEARSON  TYPE  THREE  DISTRIBU- 
TION, 

Chengdu    Univ.    of    Science    and    Technology 

(China). 

D.  Jing,  and  Y.  Rongfu. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 

p  63-81,  June  30,  1988.  3  fig,  4  tab,  7  ref.  Ministry 

of  Water  Resources  and  Electrical  Power  Grant 

86028135. 

Descriptors:  *Pearson  distributions,  *Statistics, 
•Frequency  distribution,  'Probability  distribution, 
♦Flood  frequency,  'Sampling,  Statistical  methods, 
China,  Mathematical  studies. 

The  formulas  for  computing  probability  weighted 
moments  (PWM)  in  terms  of  nonsimple  samplea 
(sample  with  historical  flood  information)  are  de- 
veloped under  an  assumption  whose  reasonable- 
ness has  been  verified  by  statistical  experiments. 
These  formulas  make  the  PWM  method  capable  of 
being  applied  to  estimating  parameters  of  hydro- 
logic  frequency  distribution  when  extraordinary 
values  exist  in  a  sample,  so  that  the  domain  of 
operation  of  the  PWM  method  is  largely  extended. 
A  large  number  of  experimental  results  has  shown 
that  the  formulas  suggested  in  this  paper  are  feasi- 
ble and  reasonable.  The  efficiency  and  unbiased- 
ness  of  the  parameters  and  quantities  of  the  Pear- 
son Type  Three  (P-III)  distribution  estimated  by 
the  PWM  method  are  superior  to  those  estimated 
by  the  curve  fitting  method  and  are  almost  the 
same  as  those  estimated  by  the  maximum  likeli- 
hood method  when  the  skewness  coefficient  of  the 
P-III  distribution  is  less  than  2.5,  and  the  unbiased- 
ness  is  better  than,  but  efficiency  is  similar  to,  those 
estimated  by  the  traditional  moment  method.  A  lot 
of  flood  data  observed  and  investigated  at  about 
sixty  gauging  stations  in  China  have  been  used  to 
analyze  the  applicability  of  the  PWM  method.  The 
results  show  that  the  proposed  formulas  are  most 
satisfactory.  (See  also  W89-01198)  (Author's  ab- 
stract) 
W89-01199 


APPLICATION  OF  PROBABILITY  WEIGHT- 
ED MOMENTS  IN  ESTIMATING  THE  PA- 
RAMETERS OF  THE  PEARSON  TYPE  THREE 
DISTRIBUTION, 

Nanjing  Hydrological  Research  Inst.  (China). 
S.  Dedun,  and  D.  Jing. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 
p  47-61,  June  30,  1988.  2  fig.  5  tab,  11  ref,  append. 

Descriptors:  *Pearson  distribution,  'Statistics, 
*Flood  frequency,  'Frequency  distribution,  'Prob- 
ability distribution.  Mathematical  studies,  China, 
Monte  Carlo  method.  Statistical  methods,  Sam- 
pling. 

Since  1979,  probability  weighted  moments  (PWM) 
have  been  used  in  estimating  the  parameters  of 
several  distributions  expressible  in  inverse  forms. 
The  statement  has  been  made,  however,  that  PWM 
can  be  used  only  for  distributions  whose  inverse 
forms  can  be  explicitly  defined.  This  paper  indi- 
cates that  this  is  by  no  means  so.  PWM  can  be 
applied  to  the  estimation  of  the  parameters  of  the 
Pearson  Type  Three  distribution  (P-III  distribu- 
tion) although  this  distribution  does  not  have  an 
explicit  inverse  form.  The  expressions  relating  the 
parameters  of  the  P-III  distribution  and  PWM  are 
derived.  Estimators  of  the  parameters  of  the  P-III 
distribution  by  PWM,  conventional  moments,  max- 
imum likelihood  and  curve  fitting,  as  applied  in 
China,  are  compared.  The  results  of  Monte  Carlo 
experiments  show  that  the  PWM  method  compares 
favorably  with  the  conventional  moments  method 
and  is  almost  as  efficient  as  the  maximum  likeli- 
hood and  curve  fitting  methods.  (See  also  W89- 
01 199)  (Author's  abstract) 
W89-01198 


DETERMINATION  OF  PROBABILITY 

WEIGHTED  MOMENTS  WITH  THE  INCOR- 
PORATION OF  EXTRAORDINARY  VALUES 
INTO  SAMPLE  DATA  AND  THEIR  APPLICA- 


EXTREME-VALUE  THEORY  MODEL  FOR 
DEPENDENT  OBSERVATIONS, 

Surrey  Univ.,  Guildford  (England).  Dept.  of  Math- 
ematics. 
J.  A.  Tawn. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 
p  227-250,  June  30,  1988.  13  fig,  5  tab,  26  ref. 
append. 

Descriptors:  'Statistics,  'Extreme-value  theory, 
'Mathematical  models,  'Time  series  analysis,  'Sea 
level,  Statistical  methods,  Data  interpretation,  Sto- 
chastic process. 

Modelling  extreme  values  from  an  environmental 
time  series  requires  an  extreme-value  theory  model 
which  can  handle  dependent  observations.  A 
method  of  filtering  the  original  time  series  to 
obtain  independent  extremes  is  presented.  The  re- 
sulting extremes  are  then  modelled  using  an  exten- 
sion of  suggested  ideas.  Here  the  limiting  joint 
Generalized  Extreme  Value  distribution  for  their 
largest  order  statistics  is  considered;  whereas 
others  used  the  corresponding  Gumbel  distribu- 
tion. Various  tests  of  fit  of  the  model  are  discussed, 
with  a  detailed  analysis  of  how  to  test  for  depend- 
ence between  extremes  in  the  original  sequence. 
An  additional  method  of  using  data  from  neighbor- 
ing sites  to  improve  the  estimation  is  suggested. 
The  procedures  and  tests  are  illustrated  by  an 
application  to  the  sea  levels  at  Lowestoft  and 
Great  Yarmouth.  (Author's  abstract) 
W 89-0 1208 


IDENTIFICATION  OF  A  MULTIPLE  INPUT, 
SINGLE  OUTPUT,  LINEAR,  TIME  INVAR- 
IANT MODEL  FOR  HYDROLOGICAL  FORE- 
CASTING, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
G.  C.  Liang. 

Journal  of  Hydrology  JHYDA7,  Vol.  101,  No.  1-4, 
p  251-262,  June  30,  1988.  4  fig,  2  tab,  12  ref, 
append. 


Descriptors:  'Statistical  analysis,  'Mathematical 
models,  'Flood  forecasting,  'Rainfall-runoff  rela- 
tionships, 'China,  Discharge  hydrographs.  Flood 
hydrographs,  Data  interpretation.  Regression  anal- 
ysis. Unit  hydrographs. 

The  problem  of  the  numerical  instability  of  a  unit 
hydrograph  derived  by  the  least  squares  method 
from  a  complex  rainfall-runoff  event  is  well  known 
in  hydrology.  The  same  problem,  though  perhaps 
less  acute,  arises  in  the  identification  of  the  pulse 
response  of  the  single  input-single  output,  linear, 
time  invariant  model  applied  in  flood  routing  or 
rainfall-runoff  modelling.  The  problem  has  been 
handled  by  other  researchers  using  the  ridge  re- 
gression concept  which  produces  a  least  squares 
estimate  subject  to  a  constraint  expressing  the  pre- 
ferred shape  of  the  impulse  response.  The  ridge 
regression  technique  is  reviewed  and  applied  in  the 
identification  of  the  transformations  in  a  multiple 
input,  single  output,  linear  flow  routing  model 
relating  four  inflow  hydrographs  to  a  discharge 
hydrograph  at  Hankou  on  the  Changjiang 
(Yangtze  River)  in  China.  It  is  shown  that  this 
method  of  identification  can  be  interpreted  as  an 
ordinary  least  squares  estimation  where  an  uncor- 
rected white  noise  component  has  been  added  to 
the  input  series.  (Geiger-PTT) 
W89-01209 


NEW  APPROXIMATE  TECHNIQUE  FOR  THE 
HODOGRAPH  METHOD  IN  GROUNDWATER 
FLOW  AND  ITS  APPLICATION  TO  COASTAL 
AQUIFERS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01243 


MAXIMUM  ENTROPY  SPECTRAL  ANALYSIS 
OF  HYDROLOGIC  DATA, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-01248 


FACTORS  AFFECTING  THE  EFFICIENCY  OF 
SOME  ESTIMATES  OF  FLUVIAL  TOTAL 
PHOSPHORUS  LOAD, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 
Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-0 1249 


RELATIVE  ROLES  OF  EMISSIONS  CHANGES 
AND  METEOROLOGICAL  VARIABILITY  OF 
WET  SULFUR  DEPOSITION:  A  TRAJECTORY 
MODEL  STUDY, 

Ontario   Ministry   of  the   Environment,   Toronto. 

Air  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01259 


VERTICALLY  INTEGRATED  SNOW/ICE 
MODEL  OVER  LAND/SEA  FOR  CLIMATE 
MODELS:  1.  DEVELOPMENT, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 
Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 
W 89-0 1260 


VERTICALLY  INTEGRATED  SNOW/ICE 
MODEL  OVER  LAND/SEA  FOR  CLIMATE 
MODELS:  2.  IMPACT  ON  ORBITAL  CHANGE 
EXPERIMENTS, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Geophysics  and 

Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-01261 


COMPARISON  OF  MODEL-GENERATED 
AND  SATELLITE-DERIVED  CLOUD  COVER 
AND  RADIATION  BUDGET, 

Lille-1  Univ.,  Villeneuve  d'Ascq  (France).  Lab. 
d'Optique  Atmospherique. 
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For  primary  bibliographic  entry  sec  Field  2A. 
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ASPECTS  OF  ATMOSPHERIC  POLLUTANT 
ORIGIN  WD  DEPOSITION  REVEALED  BY 
MUTIELEMKNTAL  OBSERVATIONS  AT  A 
RURAL   LOCATION    IN   EASTERN   CANADA, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primarv  bibliographic  entry  see  Field  5B. 
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CONTROL  OF  THE  CONDITIONS  FOR  INPUT 
OF  HYDROPOWER  INTO  THE  UNIFIED 
POWER  SYSTEM  OF  THE  U.S.S.R., 

For  primarv  bibliographic  entry  see  Field  8C. 
W89-00034 

SEISMIC  STRESS  STATE  OF  UNDERGROUND 
STRUCTURES  WITH  CONSIDERATION  OF 
THE  EFFECT  OF  THE  FREE  SURFACE, 

For  primary  bibliographic  entry  see  Field  8E. 
W 89-0003 5 


ASSIGNMENT  OF  THE  CHARACTERISTICS 
OF  CLAY-RUBBLE  SOILS  IN  WATERTIGHT 
COMPONENTS  OF  EARTH  DAMS, 

For  primarv  bibliographic  entry  see  Field  8D. 
W89-0O036  ' 


INTRODUCTION  OF  NEW  TECHNOLOGY  ON 
THE  CONSTRUCTION  OF  THE  SHAMKHOR 
HYDROELECTRIC  STATION, 

E.  V.  Ahev,  R.  A.  Gamidov,  and  A.  G.  Seidov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  414-417.  Januarv    1988.  1  ref.  Translated 
from   Gidrotekhnicheskoe   Stroitel'stvo,   No.   7,  p 
26-28.  July  1987. 

Descriptors:  *Construction,  'Hydroelectric  plants, 
Earth  dams.  Design  standards,  Hydraulic  design, 
Economic  efficiency.  Spillways,  Soviet  Union,  Hy- 
draulic structures.  Hydraulic  engineering,  Tech- 
nology. 

In  hydropower  and  hydrotechnical  construction  in 
Azerbaidzhan  (Soviet  Union),  considerable  im- 
provement in  the  quality  of  works,  reduction  of 
labor  and  material  expenditures,  and  shortening  of 
construction  time  are  being  achieved  by  using  new, 
technology  and  the  achievements  of  scientific  and 
technological  progress  in  design  studies.  The 
design  studies  Tor  the  Shamkhor  hydrostation  in- 
cluded investigations  of  the  different  variants  of 
the  composition  and  layout  of  the  structures, 
number  and  arrangement  of  the  turbine-generator 
units,  site  and  design  ol  the  dams,  watertight  ele- 
ments of  the  earth  dams,  combined  and  separate 
designs  of  the  spillway,  and  designs  and  materials 
of  the  water  conduits'  As  a  result  of  the  develop- 
ment and  introduction  of  rational  layouts  and  de- 
i s,  a  substantial  reduction  in  the  construction 
and  assembly  works,  shortening  of  the  construc- 
tion time,  and  reduction  of  the  estimated  cost  of 
the  structures  were  achieved.  The  total  economic 
effect  is  more  than  2  million  rubles.  The  experience 
in   the   construi  peration    of  the   hydro 

development  confirmed  the  high  technical  and 
economic  effectiveness  of  the  new  technologies 
introduced,  and  they  can  be  recommended  for  use 
when  constructing  other  hydrostations  of  the 
middle  Kura  cascade  (Priedmann-I'TT) 
W89-0O039 


USE     Ol      HORIZONTAL     DRAINAGE     FOR 
DRAIN1NC,  DAM  SLOPES, 

For  primarv  bibliographic  entry  see  Field  8C. 

WX9-00040 


NEW    LIFE    FOR   SMALL   HYDROELECTRIC 
STATIONS  IN  KIRGIZIA, 


For  primary  bibliographic  entry  see  Field  8C. 
W89-00042 


SOTH  ANNIVERSARY  OF  THE  MOSCOW 
CANAL, 

V.  V.  Bocharov. 

Hydrotechnical  Construction  HYCOAR.  Vol.  21, 
No.  6,  p  305-315,  December  1987.  5  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  6,  p  1- 
7.  June  1987. 

Descriptors:  *Canal  design,  "History,  "Hydraulic 
design.  "Navigation  canals,  "Water  resources  de- 
velopment, "Moscow  Canal,  Design  criteria,  Bank 
erosion.  Hydraulic  gates,  Banks,  Soviet  Union, 
Locks,  Construction  materials. 

Construction  of  the  Moscow-Volga  Canal  began  in 
September  1932,  and  was  finished  on  time  on  May 
1,  1937.  The  accomplishment  of  such  construction, 
carried  out  by  efforts  of  Soviet  specialists  under 
the  most  difficult  hydrogeological  conditions  en- 
tirely from  domestic  materials  and  equipment,  was 
an  outstanding  achievement.  It  was  also  completed 
in  an  exceptionally  short  time  for  such  a  complex 
of  structures,  4  years  and  8  months.  Moscow  had 
long  been  considered  a  'dry'  city,  and  had  practi- 
cally exhausted  the  water  resources  of  the  Moscow 
River  by  the  start  of  the  1930's.  New  sources  of 
water  supply  were  needed.  The  scale  and  short 
time  of  construction  induced  the  canal  designers 
and  builders  to  develop  improved  designs,  use  the 
best  types  of  equipment,  and  to  find  and  introduce 
progressive  methods  of  conducting  the  works.  The 
Moscow  Canal  is  a  hydraulic  complex  operating 
year  round,  and  its  operating  season  during  the 
past  10  years  has  been  increased  to  240-250  days, 
from  the  original  180-200  days.  The  canal  has  more 
than  240  different  structures.  Many  of  the  original 
structures  were  designed  so  well  that  they  corre- 
spond to  present  day  requirements  in  many  re- 
spects. Thus,  the  lock  constructed  with  chamber 
dimensions  of  30  x  290  m  and  with  a  depth  margin 
on  the  sill  will  remain  the  largest  navigation  struc- 
tures constructed  on  canals  for  a  long  time  to 
come.  The  design  quality,  reliability  of  the  con- 
struction and  assembly  works  of  the  canal  is  so 
high  that  the  canal  has  functioned  reliably  during 
the  entire  50  year  period.  (VerNooy-PTT) 
W89-00049 


RELIABILITY  AND  SAFETY  INSPECTION  OF 
HYDRAULIC  STRUCTURES  OF  THE 
MOSCOW  CANAL, 

V.  E.  Ni. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  322-339,  December  1987.  7  fig,  1  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  6,  p  11-17,  June  1987. 

Descriptors:  "Canals,  "Moscow  Canal,  "Naviga- 
tion canals,  "Locks,  "Inspection,  Banks,  Canal 
seepage.  Cracks,  Canal  design,  Maintenance, 
Soviet  Union. 

The  navigation,  hydropower,  and  impounding 
structures  of  the  Moscow  Canal,  which  have  been 
in  service  for  50  years,  operate  reliably  and  contin- 
ue to  implement  use  of  the  water  resources  of  the 
basin  of  the  upper  Volga  for  the  water  supply  of 
Moscow  and  the  Moscow  region,  for  sanitary  sup- 
plemental water  supply  of  small  rivers,  production 
of  electric  energy,  and  hauling  freight  by  water 
transport.  Data  on  the  operation  of  the  main  ele- 
ments of  the  hydraulic  structures  and  results  of 
special  and  systematic  observations  are  detailed  in 
this  paper.  The  operation  of  the  watertight  ele- 
ments and  the  unsteady  seepage  regimes  were  stud- 
ied Unsteady  processes  caused  by  continuing  set- 
tlement and  development  of  the  territory  have 
been  observed  on  the  structures  during  the  entire 
period  of  operation.  Also  during  this  time,  the 
settlements  of  the  chambers  did  not  exceed  50-90 
mm  and  of  the  lock  head  90-110  mm.  Defects 
noted  in  the  chamber  walls,  such  as  deformation 
and  cracks  are  reported.  An  analysis  of  the  work- 
ing conditions  of  the  lock  chamber  walls  showed 
that  premature  (100  years)  worsening  of  the  condi- 
tion of  the  the  walls,  along  with  design  shortcom- 
ings, was  primarilv  due  to  underestimation  of  ele- 
mentary   phenomena   leading   to   severe   working 


condition  of  the  walls  with  the  course  of  time.  The 
measures  taken  in  recent  years  to  increase  the 
stability  of  the  structures  provide  operational  reli- 
ability at  a  sufficiently  high  level.  The  problems 
relating  mainly  to  improvement  of  the  technologi- 
cal processes  during  maintenance  works  and  im- 
provement of  the  method  of  estimating  the  actual 
strength  of  the  retaining  walls  require  a  fundamen- 
tal solution  without  delay.  (VerNooy-PTT) 
W89-00051 


SELECTION  OF  A  METHOD  FOR  COMPUT- 
ER-AIDED DESIGN  OF  EARTH  DAMS, 

For   primary   bibliographic   entry   see   Field   8D. 

W  89-00056 

CALCULATION  OF  AN  ARCH  DAM  ON  THE 
BASIS  OF  SOLVING  THE  THREE-DIMEN- 
SIONAL PROBLEM  OF  THE  THEORY  OF 
ELASTICITY  AND  THEORY  OF  SHELLS, 

V.  N.  Lombardo,  and  B.  V.  Fradkin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  355-363,  December  1987.  6  fig.  1  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  6,  p  36-42,  June  1987. 

Descriptors:  "Mathematical  analysis,  "Arch  dams, 
"Dam  design,  "Elasticity  theory.  Computer 
models,  Mathematical  studies.  Strain,  Stress,  Finite 
element  method. 

Arch  dams  are  often  the  most  economical  and 
reliable  types  of  dams  when  constructing  hydro 
developments  under  mountain  conditions.  In  the 
Soviet  Union  a  number  of  such  dams  have  been 
constructed  and  design  studies  are  carried  out  in  all 
cases  when  the  construction  of  arch  dams  is  possi- 
ble. Therefore,  problems  of  developing  reliable 
methods  of  estimating  their  stress-strain  state  are 
quite  urgent.  Several  dozen  calculation  problems 
have  been  developed.  Here  a  test  problem,  the 
calculation  of  one  of  the  variants  of  the  arch  dam 
of  the  Datun  Hydroelectric  station,  is  examined. 
The  dam  is  calculated  by  two  methods:  by  solving 
the  three-dimensional  problem  of  elasticity  theory 
by  the  finite  element  method;  and  according  to  the 
thin-shell  theory,  by  the  variate  difference  method. 
The  differences  in  the  results  obtained  by  any 
method  formulated  in  the  framework  of  the  linear- 
ly elastic  problem  cannot  substantially  exceed  the 
differences  obtained  in  the  given  comparative  cal- 
culation. Methods  and  programs  giving  qualitative- 
ly different  results  under  the  same  physical  prem- 
ises should  be  considered  erroneous  or  defective.  It 
is  suggested  to  use  the  solution  obtained  for  testing 
newly  developed  algorithms  and  programs  for  cal- 
culating arch  dams  and  for  evaluating  methods  of 
experimental  investigations.  (VerNooy-PTT) 
W89-00057 


FILTERLESS  REVETMENT  OF  THE  SLOPES 
OF  DIKES  AT  PUMPED-STORAGE  STATION 
RESERVOIRS, 

V.  F.  Kanarskii,  V.  M.  Kondrat'ev,  and  M.  N. 

Rubanik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  6,  p  363-366,  December   1987.   1   fig,   1   ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  6,  p  42-43,  June  1987. 

Descriptors:  "Revetments,  "Embankments,  "Dikes, 
"Frost  heaving,  "Concrete  construction.  Pumped 
storage,  Design  standards,  Mathematical  models. 

The  upstream  slopes  of  earth  dams  made  of  cohe- 
sive soils  are  protected  (winterized)  from  the 
danger  of  cold,  particularly  frost  heaving,  by  non- 
heaving  sand  soil,  which  in  turn  is  protected  from 
seepage  and  piping  by  layers  of  rubble  or  gravel 
reversed  filters  and  concrete.  This  construction  is 
costly,  and  requires  a  lot  of  work,  including  the  use 
of  a  considerable  amount  of  manual  labor.  Howev- 
er, it  is  known  from  practice  that  a  concrete  revet- 
ment of  upstream  slopes  of  dams  placed  without  a 
winterizing  layer  and  filter  bed  works  just  as  well 
as  a  concrete  revetment  on  a  multilayer  filter  and 
winterizing  bed.  The  seasonal  combined  displace- 
ments of  the  soil  and  concrete  slab  do  not  cause 
any  deformations  and  disturbances  in  the  filterless 
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revetment  of  the  upstream  slope.  Experimental  in- 
vestigations were  undertaken  to  determine  frost 
heaving  and  the  effect  of  heaving  on  the  strength 
of  filterless  concrete  coverings  of  heavy  loam 
slopes.  During  design,  frost  heaving  processes  must 
be  investigated  in  detail  under  conditions  identical 
to  the  actual  conditions.  Proposed  methods  of 
taking  in  to  account  cryogenic  phenomena  in  de- 
signing protective  concerning  of  upstream  slopes 
are  subject  to  refinement.  (VerNooy-PTT) 
W89-00058 


SMALL    HYDROELECTRIC   STATIONS    AND 
PROSPECTS  OF  THEIR  DEVELOPMENT, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-00059 


CONCERNING  CERTAIN  STUDIES  ON  SEEP- 
AGE AND  DISSOLUTION  OF  SALTS  IN  THE 
FOUNDATION  OF  DAMS, 

For  primary  bibliographic  entry  see  Field  IOC. 
W  89-00062 


DEFORMATION  OF  DAMS  WITH  A  FACING 
AND  THEIR  SEISMIC  STABILITY, 

For   primary   bibliographic   entry   see   Field    8D. 
W89-0OO70 


COMPONENTS  OF  FORCES  OF  A  RESER- 
VOIR ACTING  ON  THE  FOUNDATION  OF 
HIGH  DAMS, 

For  primary  bibliographic  entry  see  Field  8B. 
W 89-0007 3 


EFFECTIVE    COATINGS    FOR    HYDRAULIC 
STRUCTURES, 

For   primary   bibliographic   entry   see   Field    8G. 
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CERTAIN  CHARACTERISTICS  OF  CALCU- 
LATING ANGULAR  RETAINING  WALLS, 

V.  K.  Gol'tsman. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  4,  p  243-250,  October  1987.  5  fig,  10  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  54-58,  April  1987. 

Descriptors:  'Retaining  walls,  "Hydraulic  engi- 
neering, *Stress  analysis,  *Model  studies,  Stress, 
Strain,  Hydraulic  structures,  Check  structures,  En- 
gineering, Load  distribution. 

The  calculations  of  retaining  walls  in  current  use 
are  considerably  simplified,  despite  the  fact  that 
retaining  walls,  being  three-dimensional,  are  in  a 
complex  stress-strain  state,  especially  in  hydraulic 
structures  with  a  height  of  20-30  m  and  more.  A 
model  is  presented  to  investigate  some  important 
characteristics  in  the  work  of  an  angular  retaining 
wall.  Although  the  model  is  somewhat  distorted  in 
geometry,  it  is  convenient  to  show  the  solution  of 
the  two-dimensional  problem  with  the  use  of  the 
simplified  methods  currently  used.  It  is  concluded 
that  the  values  of  the  forces  in  the  wall  can  be 
obtained  taking  into  account  the  characteristics 
revealed  in  the  study  and  using  simple  schemes. 
Although  these  values  are  approximate,  they  are 
considerably  closer  to  reality  than  those  deter- 
mined within  the  framework  of  the  two-dimension- 
al problem.  It  is  suggested  that  model  and  proto- 
type investigations  of  typical  sections  of  retaining 
walls  be  conducted  to  establish  the  effect  of  their 
three-dimensional  work.  (Doria-PTT) 
W89-0O076 


EARTHQUAKE  RESPONSE  OF  SUBMERGED 
CIRCULAR  ARCH, 

Houston  Univ.,  TX.  Dept.  of  Civil  Engineering. 
A.  N.  Williams,  and  S.  T.  Mau. 
Journal  of  Waterway,   Port,  Coastal,  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  114,  No.  4,  p 
405-442,  July  1988.  7  fig,  12  ref,  3  append. 

Descriptors:  'Earthquakes,  'Underground  struc- 
tures, Mathematical  studies,  Arches,  Green's  func- 
tion, Seismic  waves,  Mathematical  equations. 


A  Green's  function  approach  has  been  utilized  to 
calculate  the  dynamic  response  of  a  long,  sub- 
merged, cylindrical  shell  structure  subjected  to 
horizontal  or  vertical  ground  excitation.  The  prob- 
lem was  idealized  as  two-dimensional,  and  the  gov- 
erning equations  were  taken  to  be  those  of  a  circu- 
lar arch.  A  new  Green's  function  has  been  present- 
ed for  the  fluid  domain  and  was  used  in  conjunc- 
tion with  a  previously  derived  Green's  function  for 
the  arch  to  solve  the  coupled  fluid-structure  inter- 
action problem.  It  was  found  that  if  the  arch  is 
almost  rigid,  then  the  dynamic  pressure  distribu- 
tion is  affected  only  by  the  closeness  of  the  excita- 
tion frequency  to  the  natural  vibration  frequencies 
of  the  fluid  region  alone.  In  this  case,  the  vertical 
ground  excitation  has  a  more  significant  effect  than 
the  horizontal  ground  excitation.  For  a  more  flexi- 
ble arch,  as  examined  in  the  present  study,  the 
arch-fluid  interaction  is  significant  and  results  in  a 
large  downward  shift  in  each  of  the  natural  vibra- 
tion frequencies  of  the  combined  system  from 
those  of  the  dry  flexible  arch  alone.  The  pressure 
distribution  is  significantly  affected  by  the  vibra- 
tional modes  of  the  arch,  and  so  clearly  the  design- 
er should  consider  the  effects  of  fluid-structure 
interaction.  (Lantz-PTT) 
W  89-00306 


OUTLET  STRUCTURE  DESIGN  FOR  CON- 
DUITS AND  TUNNELS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 
C.  D.  Smith. 

Journal  of  Waterway,  Port,  Coastal,  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  114,  No.  4,  p 
503-515,  July  1988.  5  fig,  1  tab,  11  ref,  2  append. 

Descriptors:  'Outlets,  'Design  standards,  'Con- 
duits, 'Tunnels,  'Hydraulic  models.  Model  studies, 
Mathematical  models,  Mathematical  equations, 
Flow  velocity,  Channel  flow. 

The  analysis  and  experimental  work  leading  to  the 
development  of  design  criteria  for  an  outlet  struc- 
ture is  described.  The  recommended  design  con- 
sists of  a  transition  and  stilling  basin  with  straight 
diverging  sidewalls.  The  rate  of  sidewall  diver- 
gence is  expressed  as  a  function  of  the  width  ratio 
and  Froude  number.  Design  values  were  deter- 
mined from  model  tests  carried  out  for  both  round 
and  square  conduits.  Design  criteria  were  based 
upon  observations  on  the  effective  position  of  the 
hydraulic  grade  at  the  outlet,  head  losses  in  the 
transition,  depth  and  velocity  distribution  in  the 
transition,  stability  of  the  hydraulic  jump,  down- 
stream velocity  distribution  and  scour  tendencies 
in  the  discharge  channel.  A  critical  feature  of  the 
design  is  the  rate  of  wall  flare  necessary  to  produce 
a  stable  jump.  This  was  found  by  determining  the 
coefficient  for  a  modified  Rouse  equation  from 
observations  on  78  different  model  transitions.  The 
models  covered  a  range  of  width  ratios  and  Froude 
numbers.  The  recommended  design  was  subse- 
quently verified  on  four  specific  models.  Detailed 
performance  characteristics  for  one  of  these 
models  are  included.  (Lantz-PTT) 
W89-0O307 


RISK  ANALYSIS  FOR  FISH  DIVERSION  EX- 
PERIMENTS: PUMPED  INTAKE  SYSTEMS, 

Great   Salt    Bay   Experimental    Station,   Damaris- 

cotta,  ME. 

For  primary  bibliographic  entry  see  Field  81. 

W89-00318 


HYDRODYNAMIC-STIFFNESS  MATRIX 

BASED    ON    BOUNDARY    ELEMENTS    FOR 
TIME-DOMAIN  DAM-RESERVOIR-SOIL 

ANALYSIS, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Inst,  of  Structural  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-00447 


TRANSIENT  PRESSURES  IN  HYDROTECHNI- 
CAL TUNNELS  DURING  EARTHQUAKES, 

University  of  Southern  California,   Los  Angeles. 
For  primary  bibliographic  entry  see  Field  8E. 
W 89-00448 


USE   OF  CLAY   SOILS   IN   THE   CONSTRUC- 
TION OF  CUTOFF  CURTAINS, 

For  primary   bibliographic   entrj    see    Field    8D. 
W89-00549  ' 


EFFECT  OF  SEEPAGE  ON  EARTH  DAMS, 

For    primary    bibliographic    entry    see    Field    8D. 
W89-00550 


EXPERIENCE  IN  DETERMINING  THE  NU- 
MERICAL CHARACTERISTICS  OF  LAND- 
SLIDE MOVEMENTS, 

V.  N.  Vlasenko,  G.  D.  Kuroshev,  and  V.  G. 

Andreev. 

Hydrotechnical  Construction  HYCOAR.  Vol.  21, 

No.  1,  p  21-24,  July  1987.  1  fig,  8  ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,   No.    1,   p 

28-30,  January  1987. 

Descriptors:  'Construction.  'Landslides,  'Struc- 
tural engineering,  'Hydroelectric  stations,  'Engi- 
neering geology,  Soviet  Union,  Mountains. 

In  Soviet  practice  considerable  experience  has 
been  gained  in  constructing  antishde  structures. 
Their  designing  is  preceded  by  obtaining  numerical 
characteristics  of  the  slide,  including  those  that  are 
determined  by  geodetic  methods:  boundaries  of  the 
surface  of  the  slide,  compression  and  tension  zones, 
rates  and  directions  of  movement  of  individual 
sections,  and  position  of  the  slip  surface.  The 
method  of  geodetic  works  for  obtaining  numerical 
characteristics  of  the  dynamics  of  the  slide  located 
in  the  region  of  construction  of  the  Miatla  hydro- 
electric station  on  the  Sulak  River  in  Dagestan  was 
examined.  The  use  of  the  right-angle  intersection 
method  at  hydrodevelopments  in  mountain  regions 
makes  it  possible  to  obtain  the  movements  of  a 
slide  practically  in  any  part  of  it  with  small  ex- 
penditures and  sufficient  accuracy.  For  a  known 
direction  of  displacement  the  placement  of  the 
reference  points  and  point  being  determined  along 
one  line  of  displacement  and  determination  of  the 
distances  from  the  reference  point  to  those  being 
determined  by  means  of  a  geodetic-distance  meter 
are  effective.  (Brock-PTT) 
W89-00551 


CALCULATION  OF  CHANNEL  DEFORMA- 
TIONS OF  LARGE  EARTH  CANALS  WITH 
DAMLESS  WATER  INTAKE  FROM  RESER- 
VOIRS, 

V.  I.  Antropovskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  31-36,  July  1987.  3  tab,  11  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
34-37,  January  1987. 

Descriptors:  'Channel  morphology,  'Reservoirs, 
'Rivers,  'Canals.  'Mathematical  analysis,  Earth 
canals,  Water  intake,  Damless  intake,  Scour,  Chan- 
nel erosion. 

The  characteristics  of  estimating  channel  deforma- 
tions in  the  head  stretches  of  large  earth  canals 
(large  length  of  the  stretch  and  forecast  period  in 
advance,  limited  time  of  compilation  under  condi- 
tions of  multiple  stages  and  multiple  variants  of 
design)  predetermined  the  use  of  simplified  balance 
and  morphometric  methods.  In  this  case  it  is  possi- 
ble to  perform  calculations  at  once  for  the  final, 
ultimate  state  of  the  channel  (without  consider- 
ation of  the  course  of  deformation  in  time),  which 
considerably  simplifies  them.  The  use  of  the  Irtysh 
River  on  the  stretch  of  its  outflow  from  Lake 
Zaisan  as  an  analog  of  a  large  earth  canal  with  a 
damless  intake  confirms  the  possibility  of  determin- 
ing the  order  of  magnitude  of  general  channel 
deformations  by  simplified  balance  and  morphome- 
tric methods.  The  calculations  performed  can  be 
used  under  similar  geological  and  hydrological 
conditions.  (Brock-PTT) 
W89-00553 


EXPERIENCE  IN  OPERATING  HYDRAULIC 
STRUCTURES  AND  EQUIPMENT  OF  HYDRO- 
ELECTRIC STATIONS, 

For  primary  bibliographic  entry  see  Field  8C. 
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ESTIMATION  OF  THE  RELIABILITY  OF 
EARTH  DAMS  WITH  CONSIDERATION  OF 
SEISMIC  LOADS, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-00557 


PERFORMANCE  OF  BURIED  SMALL  PIPES, 

McMaster    Univ.,    Hamilton    (Ontario).    Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
A.  Ghobarah. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  114,  No.  3,  p  476-489, 
August  1988.  10  fig,  1  tab,  10  ref. 

Descriptors:  "Hydraulic  equipment,  *Pipes,  'Plas- 
tic pipes,  'Materials  testing,  Conveyance  struc- 
tures. Soil  compaction,  Compaction,  Stress,  Pres- 
sure distribution,  Load  distribution. 

An  analytical  and  experimental  program  was  con- 
ducted to  study  the  deflection  and  load-carrying 
capacity  of  small-diameter  corrugated  plastic  drain 
pipes.  The  pipe  samples  were  buried  in  different 
soils  with  various  compaction  conditions  around 
the  pipe.  Measurements  were  taken  of  the  vertical 
deflection  and  the  pressure  around  the  pipe  under  a 
wide  range  of  surface  loads.  It  was  found  that  the 
most  important  parameters  governing  the  pipe  de- 
formation are  the  pipe  stiffness  and  the  type  and 
degree  of  compaction  of  the  soil  around  the  pipe. 
The  variation  of  the  modulus  of  elasticity  of  the 
pipe  with  deformation  should  be  taken  into  ac- 
count in  pipe  deflection  prediction.  This  factor  is 
particularly  important  in  the  case  of  small-diameter 
pipes  buried  in  loose  soil.  The  pipe  stiffness  was 
found  to  deteriorate  under  cyclic  loading  and  un- 
loading. The  measured  lateral  pressure  distribution 
was  found  to  be  almost  uniform,  which  departed 
from  the  simplified  parabolic  assumption.  (Au- 
thor's abstract) 
W89-00754 


FUTURE    PROSPECTS    FOR    HYDRO    ELEC- 
TRICITY AND  WINDPOWER, 

North  of  Scotland   Hydro-Electric   Board,  Edin- 
burgh. 

For  primary  bibliographic  entry  see  Field  6C. 
W89-00793 


POLITICS  OF  HYDRO-MEGAPROJECTS: 
DAMMING  WITH  FAINT  PRAISE  IN  AUS- 
TRALIA, NEW  ZEALAND,  AND  BRITISH  CO- 
LUMBIA, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-00836 


LONDON  WATER  RING  MAIN, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-00840 


PACKAGE  WATER  TREATMENT  FACILITIES 
FOR  REFUGEE  COMMUNITIES, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-00841 


TIDAL  POWER  RUFFLES  FEATHERS, 

R  Milne. 

New  Scientist  NWSCAL.  Vol.   118,  No.   1614,  p 

38-39,  May  1988. 

Descriptors:  'Construction,  'Tidal  powerplants, 
'England,  'Hydroelectric  power,  'Ecological  ef- 
fects. Environmental  effects,  Estuaries,  Capital 
costs,  Severn  River,  Mersey  River. 

Not  long  ago  the  U  K  Department  of  Energy  was 
asked  to  back  a  plan  to  build  a  three-stage  tidal 
power  barrage  across  the  Wash,  in  England  It 
would  have  stretched  from  the  Humber  to  the 
north  Norfolk  coast  An  initial  assessment  of  the 
project  by  the  Mersey  Barrage  Company  conclud- 


ed there  are  no  fundamental  technical  reasons  why 
the  proposal  should  not  be  taken  a  stage  further. 
According  to  a  recent  estimate  from  the  govern- 
ment's Energy  Technology  Support  Unit,  the  tech- 
nical potential  of  tidal  power  could  be  as  much  as 
50  terrawatt-hr/yr.  This  is  equivalent  to  just  under 
20%  of  present  electricity  demand.  Construction  of 
a  barrage  will  disrupt  the  feeding  patterns  of  wild- 
fowl and  shorebirds.  Changes  in  levels  of  salinity 
and  silt  deposition  will  also  affect  the  invertebrates. 
The  question  of  water  quality,  also  concerns  the 
water  authorities.  They  supply  consumers  with 
water  from  the  river  systems  feeding  the  estuaries. 
Large  quantities  of  industrial  waste  and  domestic 
effluent  is  also  discharged  into  the  estuaries.  The 
backers  of  the  tidal  power  project  believe  that  the 
environmental  problems  can  be  overcome.  Howev- 
er, the  enormous  capital  costs  of  the  project  may 
be  difficult  to  obtain.  (Author's  abstract) 
W89-00850 


GENERALIZED         RECTANGULAR         WEIR 
EQUATIONS, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-00905 


DONGJIANG:  A  500  MW  HYDRO  PLANT  FOR 
HUNAN  PROVINCE, 

China  International  Engineering  Consulting  Corp., 

Changsha  (China). 

For  primary  bibliographic  entry  see  Field  8C. 
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PLANNING  AND  CONSTRUCTION  OF  THE 
PAHALGAM  SCHEME, 

Tata  Consulting  Engineers,  Bombay  (India). 
M.  V.  Brahme,  and  Y.  S.  Dandekar. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  8,  p  24-26,  August  1988.  6 
fig- 

Descriptors:  'Hydroelectic  power,  'Pahalgam 
Hydro  Scheme,  'Hydroelectric  plants,  'India, 
'Project  planning,  'Hydraulic  structures,  'Envi- 
ronmental effects,  Diversion  structures,  Penstocks, 
Case  studies,  Powerplants,  Costs,  Siphons,  Envi- 
ronmental effects,  Kashmir  Valley. 

The  Kashmir  valley,  in  the  Indian  Himalayas,  has 
many  potential  sites  for  hydropower  development 
because  of  its  favorable  topography.  A  small  hy- 
dropower station,  with  a  capacity  of  4.5  MW,  is 
under  construction  in  the  valley  at  Pahalgam.  A 
case  study  is  presented  of  the  planning  process  for 
the  scheme.  Particular  care  has  to  be  taken  to 
minimize  environmental  impact,  as  the  site  is  in  a 
popular  resort  area.  Aspects  highlighted  in  the 
article  include  diversion  weirs,  the  1375  m-long 
power  channel,  the  inverted  siphon,  the  forebay, 
three  penstocks  and  powerhouse,  and  project  cost. 
(Author's  abstract) 
W89-01004 


DEVELOPING  RELEASE  SCHEDULES  FOR  A 
GATED  SPILLWAY, 

Irrigation   Design  Organization,   Roorkee  (India). 

N.  Singh. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  8.  p  35-37,  August  1988.  4 

fig 

Descriptors:  'Reservoir  operations,  'Spillway 
gates,  'Spillways,  'Flood  control,  Gates,  Hydrau- 
lic equipment,  Water  level,  Dams,  Reservoirs,  In- 
fluent water,  Flow  rates,  Water  level  fluctuations, 
Engineering,  Management  planning,  Sri  Lanka, 
Kotmale  Dam,  Hydraulic  structures,  Hydraulic  en- 
gineering. 

To  ensure  that  a  gated  spillway  can  be  operated 
safely  and  effectively  in  cases  of  extreme  flows, 
spillway  operation  schedules  should  be  drawn  up 
that  are  based  on  reservoir  data  that  are  immedi- 
ately available  to  the  operating  staff.  The  proce- 
dure will  thus  not  depend  on  communication  sys- 
tems that  could  fail,  or  on  expert  analysis  that 
might  not  be  available  at  the  time.  The  develop- 
ment of  such  an  operating  schedule  at  the  Kotmale 


Dam  in  Sri  Lanka  is  described.  Aspects  of  the 
operation  schedule  highlighted  in  the  article  in- 
clude permitted  reservoir  level  for  various  inflow 
rates  and  procedures  for  the  spillway  operation, 
which  is  based  on  such  information  as  the  rate  of 
rise  or  fall  in  the  reservoir  level,  current  outflow 
from  gate  settings,  and  current  reservoir  level. 
(Author's  abstract) 
W 89-0 1006 


IMPROVEMENT  OF  THE  LAYOUTS  AND 
DESIGN  OF  UNDERGROUND  HYDRAULIC 
STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-01172 


AUTOMATION  OF  CONVEYOR  TRANSPORT 
AT  THE  CONSTRUCTION  SITE  OF  EARTH 
DAMS, 

For  primary  bibliographic  entry  see  Field  8H. 
W89-01173 


SIZE  OF  THE  CONCRETE  PART  OF  A  COM- 
BINED APRON  BELOW  LOW-HEAD  OUTLET 
WORKS, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-01175 


EVALUATION  OF  THE  RELIABILITY  OF 
WAVE-PROTECTION  SLAB  REVETMENTS  OF 
EMBANKMENT  SLOPES, 

For  primary  bibliographic  entry  see  Field  8D. 
W89-01176 


CAPACITY  OF  ICE-COVERED  CANALS, 

For  primary  bibliographic  entry  see  Field  8G 
W  89-0 1177 


CHARACTERISTICS  OF  THE  ORGANIZA- 
TION AND  PERFORMANCE  OF  WORKS  IN 
THE  DAM  FOUNDATION  OF  THE  AL-HA- 
DITHAH  HYDRO  DEVELOPMENT  (IRAQ), 

For  primary  bibliographic  entry  see  Field  8F. 
W89-01182 
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IMPROVEMENT  OF  THE  EFFECTIVENESS 
OF  SPILLWAY  OPERATION  OF  HIGH-HEAD 
HYDROELECTRIC  STATIONS, 

P.  R.  Khlopenkov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  4,  p  183-193,  October  1987.  3  fig,  4  tab,  11  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  11-18,  April  1987. 

Descriptors:  'Spillways,  'Hydroelectric  plants, 
'Dams,  'Hydraulic  design,  Powerplants,  Cavita- 
tion, Flow,  Hydraulic  structures,  Jets,  Mathemati- 
cal analysis,  Engineering,  Hydraulic  engineering, 
Cost  analysis. 

A  method  is  suggested  for  reducing  the  cost  of  a 
hydro  development  by  increasing  the  unit  dis- 
charges without  additional  strengthening  and  deep- 
ening of  the  structures  for  dissipating  the  energy  of 
the  flow  in  the  lower  pool.  It  is  necessary  first  to 
separate  the  flow  being  discharged  into  two  or 
three  jets  directly  within  the  spillway  face  of  the 
dam,  to  restructure  their  flow  relative  to  one  an- 
other, and  to  join  the  components  of  the  flow  with 
the  lower  pool  by  mutually  different  regimes  one 
after  the  other  at  a  different  distance  from  the  dam. 
Separation  of  the  flow  in  the  exit  zone  leads  to  a 
reduction  of  energy  loss  on  compression  of  the  air, 
increase  of  the  distance  of  deflection  of  the  jet,  and 
substantial  reduction  of  the  volume  of  the  vapor- 
air  cloud  above  the  flow  being  discharged.  The 
method  makes  it  possible  to  take  into  account  the 
characteristics  of  the  behavior  of  a  two-phase  mix- 
ture of  the  flow  and  to  more  reliably  estimate  the 
parameters  and  distance  of  deflection  of  the  jet. 
(Doria-PTT) 
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EFFECT  OF  RUNOFF  VARIABILITY  ON  DE- 
FORMATION OF  ERODIBLE  CHANNELS 
NEAR  STRUCTURES, 

For  primary  bibliographic  entry  see  Field  2J. 
W 89-0007 2 


COMPONENTS  OF  FORCES  OF  A  RESER- 
VOIR ACTING  ON  THE  FOUNDATION  OF 
HIGH  DAMS, 

V.  V.  Tetel'min. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  4,  p  224-230,  October  1987.  2  fig,  2  tab,  10  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  40-44,  April  1987. 

Descriptors:  *Reservoirs,  *Dams,  *Dam  founda- 
tions, *Dam  stability,  'Hydraulic  engineering, 
•Stress  analysis.  Engineering,  Seepage,  Model 
studies,  Deformation,  Rheology. 

Observations  on  the  settlement  of  dams  were  car- 
ried out  for  evaluating  the  state  of  the  dam  and 
predicting  it  in  the  future,  and  for  developing  the 
maximum  allowable  indices.  Regular  waves  of  an 
increase-decrease  of  the  seepage  head  in  the  stra- 
tum of  the  permeable  rock  foundation  induced  by  a 
change  in  the  upper  pool  level  cause  elastic  com- 
pressive-tensile  deformations  of  the  blocks  com- 
posing the  rock  mass.  These  are  transmitted  to  the 
surface  and  manifested  in  seasonal  vertical  transla- 
tional  movements  of  dams  with  a  considerable 
amplitude.  The  waves  of  increase-decrease  of  pres- 
sure being  transmitted  by  the  reservoir  into  deep 
horizons  of  the  rock  foundations  propagate  with  a 
velocity  that  depends  on  the  permeability  and  elas- 
tic properties  of  the  mass.  Therefore  stabilization 
of  the  settlements  of  dams  caused  by  these  waves 
occurs  with  a  certain,  sometimes  considerable,  lag 
with  respect  to  stabilization  of  the  upper  pool 
level.  The  proposed  model  of  deep  penetration  of  a 
seepage  flow  into  the  stratum  of  rock  foundations 
most  completely  takes  into  account  the  observed 
dynamics  of  dam  settlements.  (Doria-PTT) 
W89-0O073 


ADJUSTING  AND  MODERNIZATION  OF  THE 
SYSTEM  CONVERTING  UNITS  TO  SYN- 
CHRONOUS CAPACITOR  OPERATION  AT 
THE  SAYANO-SHUSHENSKOE  HYDROELEC- 
TRIC STATION, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-00074 


BIOCHEMICAL  MODELS  FOR  THE  HYPO- 
LIMNETIC  OXYGEN  DEPLETION  IN  LAKES 
IMPACTED  BY  WASTEWATER  DISCHARGES- 
1.  ALTERNATIVE  MODELS, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
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HYDRODYNAMIC-STIFFNESS  MATRIX 

BASED  ON  BOUNDARY  ELEMENTS  FOR 
TIME-DOMAIN  DAM-RESERVOIR-SOIL 

ANALYSIS, 

Eidgenoessische  Technische   Hochschule,   Zurich 
(Switzerland).  Inst,  of  Structural  Engineering. 
D.  H.  Wepf,  J.  P.  Wolf,  and  H.  Bachmann 
Earthquake  Engineering  and  Structural  Dynamics 
UEEBG,  Vol.  16,  No.  3,  p  417-432,  April  1988.  17 
fig,  12  ref,  append. 

Descriptors:  *Hydrodyanamics,  *Dams,  ♦Hydrau- 
lic structures,  *Dam  stability,  *Earthquakes, 
•Mathematical  analysis,  Stength,  Reservoirs,  Phys- 
ical properties,  Hydraulic  properties,  Seismic 
waves,  Boundary  conditions,  Resistivity. 

For  a  reservoir  with  an  arbitrary  shape  of  the 
upstream  dam  face  and  of  the  bottom  including  an 
adjacent  regular  part  of  constant  depth  extending 
to  infinity,  the  hydrodynamic-stiffness  matrix  in 
the  frequency  domain  for  a  displacement  formula- 
tion was  derived  using  the  boundary-element 
method.  The  fundamental  solution  takes  the 
boundary  condition  at  the  free  surface  into  ac- 
count. The  analytical  solution  of  the  semi-infinite 
reservoir  was  used  to  improve  the  accuracy.  To  be 


able  to  transform  the  hydrodynamic-stiffness 
matrix  from  the  frequency  to  the  time  domain,  the 
singular  part  consisting  of  its  asymptotic  value  of 
omega  approaching  infinity  is  split  off.  It  consists 
of  an  imaginary  linear  term  in  omega  that  can  be 
interpreted  as  a  damper  with  a  coefficient  per  unit 
area  equal  to  the  product  of  the  mass  density  and 
the  wave  velocity.  This  also  applies  for  a  reservoir 
bottom  of  arbitrary  shape.  The  remaining  regular 
part  of  the  stiffness  matrix  is  transformed  numeri- 
cally. The  corresponding  interaction  force-dis- 
placement relationship  involves  convolution  inte- 
grals. This  boundary-element  solution  agreed  well 
with  analytical  results  and  with  those  of  other 
numerical  procedures  based  on  a  time-stepping 
method.  The  method  was  also  applied  to  an  actual 
earthquake  acting  on  a  reservoir  with  an  irregular 
part  with  an  inclined  bottom  and  a  regular  part 
extending  to  infinity.  The  results  of  the  analysis  in 
the  time  domain  coincide  with  those  determined  in 
the  frequency  domain.  (Author's  abstract) 
W89-O0447 


FLOW  REGIMES  AND  DYNAMIC  EQUILIBRI- 
UM OF  MORPHOLOGICAL  CHANGES  AT 
KOYCEGIZ  LAKE  INLET,  TURKEY, 

Middle  East  Technical   Univ.,   Ankara  (Turkey). 

Coastal  and  Harbor  Engineering  Center. 

E.  Ozhan. 

Coastal  Engineering  COENDE,  Vol.  12,  No.  2,  p 

109-132,  June  1988.   18  fig,   1  tab,  5  ref,  append. 

Descriptors:  *Channel  morphology,  *Lake  Koyce- 
giz,  Turkey,  *Sediment  transport,  *Flow  charac- 
teristics, *Inlets,  Channel  flow.  Flow  profiles,  Sea- 
sonal variations,  Equilibrium,  Lake  morphology, 
Water  circulation,  Topography. 

Koycegiz  Lake  discharges  into  the  southern 
Aegean  Sea  through  a  waterway  of  14  km  length. 
There  exist  variations  in  the  local  sand  transport 
around  the  inlet  during  the  year  so  that  the  cross- 
sections  at  the  channel  and  the  neighboring  sea  bed 
topography  show  seasonal  change  exhibiting  a  dy- 
namic equilibrium  behavior.  Field  measurements 
were  carried  out  at  the  inlet  for  about  a  year  for 
the  purpose  of  understanding  the  nature  of  water 
motions  and  the  resulting  sedimentation  patterns. 
The  observed  dynamic  equilibrium  of  the  inlet's 
topography  is  discussed.  Among  these  findings  are 
the  fact  that  two  distinct  seasons,  one  wet  and  one 
dry,  exist  for  the  inlet  currents.  During  the  dry 
season  extending  from  March  to  October,  revers- 
ing inlet  currents  that  are  caused  by  the  weak  tidal 
motion  are  seen.  In  this  season,  sand  brought  by 
small  waves  as  local  longshore  transport  is  deposit- 
ed in  gorge  sections.  Erosion  and  accretion  of  the 
inlet  take  place  as  a  local  phenomenon,  in  the  form 
of  seasonal  exchanges  of  sand  between  the  gorge 
sections  and  the  offshore  area  that  lies  between  the 
barrier  beach  and  Delikada  Island.  (Author's  ab- 
stract) 
W89-00449 


ANALYSIS  OF  TURBULENT  BUOYANT  JET 
IN  DENSITY-STRATIFIED  WATER, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 
Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-00491 


ANALYSIS  OF  THE  EFFECTS  OF  SUSPEND- 
ED SEDIMENT  OF  HUANGHE  RIVER  ON 
HARBOR  CONSTRUCTION  BY  USING  NOAA 
IMAGES,  (IN  CHINESE), 

Tianjin  Inst,  of  Water  Transport  Engineering 
(China). 

For  primary  bibliographic  entry  see  Field  2J. 
W89-00536 


CALCULATION  OF  THE  SUSPENDED  LOAD 
IN  RIVERS  AND  CANALS, 

For  primary  bibliographic  entry  see  Field  7B 
W89-00552 


CALCULATION  OF  CHANNEL  DEFORMA- 
TIONS OF  LARGE  EARTH  CANALS  WITH 
DAMLESS  WATER  INTAKE  FROM  RESER- 
VOIRS, 


Hydraulics — Group  8B 

For  primary  bibliographic  entry  see  Field  8A. 
W89-00553 


FLOW  SIMULATION  USING  CHANNEL  NET- 
WORK MODEL, 

University  of  Petroleum  and   Minerals,   Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-00751 


FLOW  CAPACITY  OF  CULVERTS  ON 
OREGON  COAST  RANGE  FOREST  ROADS, 

Riverside  Technology,  Fort  Collins,  CO. 
B.  T.  Piehl,  M.  R.  Pyles,  and  R.  L.  Beschta. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No 
3,  p  631-637,  June  1988.  6  fig,  2  tab,  11  ref. 

Descriptors:  *Maximum  flow,  *Culverts,  *Flood 
discharge,  *Oregon,  *Design  criteria,  *Peak  flow, 
•Culvert  flow,  Stream  discharge,  Pipes,  Roads, 
Structures,  Runoff,  Forest  hydrology,  Mountains. 

One  hundred  twenty-eight  stream-crossing  cul- 
verts in  the  central  Oregon  Coast  Range  were 
evaluated  for  peak  flow  capacity  and  were  com- 
pared with  current  design  guidelines.  Their  ability 
to  pass  the  25-year  peak  flow,  as  mandated  by 
Oregon  State  Forest  Practice  Rules,  and  their  max- 
imum flow  capacity  were  determined.  Over  40 
percent  of  the  culverts  were  unable  to  pass  the  25- 
year  peak  flow  without  headwater  overtopping  the 
roadfill.  Installing  the  next  larger  pipe  size  at  an 
additional  original  installation  cost  of  about  14 
percent  would  have  allowed  nearly  all  these  cul- 
verts to  pass  the  25-year  peak  flow.  Culvert  capac- 
ity varied  with  ownership  and  watershed  size.  (Au- 
thor's abstract) 
W89-00878 


EXTREME  PRESSURES  IN  HYDRAULIC- 
JUMP  STILLING  BASINS, 

QIT-Fer  et  Titane,  Inc.,  Montreal  (Quebec). 

J.  W.  Toso,  and  C.  E.  Bowers. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  114,  No.  8,  p  829-843,  August  1988. 

8  fig,  1  tab,  28  ref. 

Descriptors:  *Hydraulic  jump,  *Stilling  basins, 
•Pressure  fluctuations,  *Froude  number,  *Fluid 
mechanics,  *Model  studies,  Chutes,  Spillways,  Hy- 
draulic engineerings. 

A  study  was  conducted  to  obtain  information  on 
extreme  pressures  in  hydraulic  jump,  using  an  open 
channel  model  with  both  surface  and  chamber 
mounted  pressure  transducers.  Data  are  presented 
for  Froude  numbers  from  3-10,  with  both  devel- 
oped and  undeveloped  incident  flow,  test  runs  up 
to  24  hr  in  length,  chute  slopes  of  0,  15,  30,  and  45 
degrees,  jump  locations  on  the  chute  as  well  as  at 
the  tow  of  the  chute,  and  with  and  without  chute 
blocks,  intermediate  blocks,  and  end  sills.  Peak 
values  of  RMS  (root-mean-square)  dimensionless 
pressure  fluctuations  Cp'  up  to  0.10  and  dimension- 
less  pressure  fluctuation  Cp-values  up  to  1.3  were 
obtained.  The  peak  value  of  Cp  depended  on  loca- 
tion in  the  jump,  chute  slope,  incident  Froude 
number,  incident  flow  development,  and  the  length 
of  test  run.  Brief  data  on  areal  coverage  of  pulses 
are  also  included.  The  normal  distribution  did  not 
conform  to  extreme  pressures.  (Author's  abstract) 
W89-00896 


SCOUR   CHANNEL   DEVELOPMENT   AFTER 
SPILLWAY  FAILURE, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-00897 


FRICTION       FACTOR       EVALUATION       IN 
GRAVEL-BED  RIVERS, 

Universita   di    Reggio   Calabria,   Cosenza   (Italy). 
Dipt,  di  Difesa  del  Suolo. 
C.  Colosimo,  V.  A.  Copertino,  and  M.  Veltri. 
Journal      of     Hydraulic      Engineering      (ASCE) 
JHEND8,  Vol.  114,  No.  8,  p  861-876,  August  1988. 
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M 


Group  8B — Hydraulics 

1 1  fig,  2  tab.  36  ref.  2  append. 

Descriptors:  'Alluvial  channels.  'Friction,  'Flow 
friction.  'Flow  resistance.  'River  flow,  Estimating 
equations.  Statistical  methods,  Field  tests,  Froude 
number.  Sediment  transport.  Mathematical  equa- 
tions, Italy. 

Field  data  gathered  from  43  river  reaches  of  Cala- 
bria (southern  Italy)  were  employed  to  develop  a 
theoretically  based  equation  for  predicting  the  f- 
fnction  factor  that  takes  into  account  both  the 
Froude  number  and  the  sediment  mobility  parame- 
ter. The  river  reaches  investigated  had:  (1)  Reason- 
ably uniform  and  relatively  low  flow;  (2)  no  appre- 
ciable vegetation  in  the  channel  bed  and  banks;  (3) 
a  fully  developed  turbulent  flow;  (4)  a  friction 
slope  greater  than  0.2%;  (5)  small  and  intermediate 
scale  roughness;  (6)  a  mobility  parameter  greater 
than  the  critical  value  in  more  than  50%  of  the 
cases;  and  (7)  a  Froude  number  between  0.20-1.30. 
Statistical  techniques  were  used  to  derive  an  equa- 
tion for  estimating  f  that  takes  into  account  the 
physical  processes  controlling  flow  resistance 
beyond  the  range  of  the  collected  data.  The  equa- 
tion also  fits  within  +  or  -  10%  the  Calabrian  field 
data.  (Author's  abstract) 
W89-00898 


SUSPENSION  OF  LARGE  CONCENTRATIONS 
OF  SANDS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W  89-00900 


HORIZONTAL    ROUND    BUOYANT    JET    IN 
SHALLOW  WATER, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-O0902 


PLUNGING    AND    STREAMING    FLOWS    IN 
POOL  AND  WEIR  FISHWAYS, 

Alberta  Univ.,   Edmonton.   Dept.   of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-00904 


RECTANGULAR 


WEIR 


GENERALIZED 
EQUATIONS, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
P.  K.  Swamee. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  8,  p  945-949,  August  1988. 
2  fig,  6  ref,  append. 

Descriptors:  'Weirs,  'Flow  characteristics,  'Flow 
pattern,  'Mathematical  equations.  Mathematical 
models.  Hydraulic  models. 

Weirs  are  probably  the  oldest  hydraulic  structure 
made  by  man  for  stream  flow  diversion  and  flow 
measurements.  A  weir  having  a  thin  edge  as  the 
width  is  termed  a  sharp-crested  weir.  As  the  crest 
width  is  varied,  there  are  three  distinct  trends 
representing  long-crested,  broad-crested,  and 
narrow-crested  weirs.  A  generalized  weir  equation 
valid  for  sharp-crested,  narrow-crested,  broad- 
crested,  and  long-crested  weirs  is  proposed.  The 
equation  holds  good  for  extreme  variations  of 
head/weir  height  ratio  and  head/weir  width  ratio. 
(VerNooy-PTT) 
W89-00905 


ALLUVIAL  CHANNEL  HYDRAULICS, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-01017 


SIZE  OF  THE  CONCRETE  PART  OF  A  COM- 
BINED APRON  BELOW  LOW-HEAD  OUTLET 
WORKS, 

A.  E.  Andreev,  and  V.  V  Nemchinov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p   524-530,  September   1988.   2  fig,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 


No.  9,  p  25-28,  September  1987. 

Descriptors:  'Flow,  'Critical  flow,  'Hydraulic 
structures,  'Hydraulic  jump,  'Revetments,  Con- 
crete construction,  Standing  waves,  Outlets,  Stand- 
ing waves. 

Hydrotechnical  construction  projects  sometimes 
cause  an  undular  jump  associated  with  the  region 
of  near-critical  flows  within  the  outlet  conduit  of 
low-head  structures.  An  attempt  is  made  to  obtain 
a  method  of  calculating  the  revetment  of  the  lower 
pool  taking  into  account  the  characteristics  of  the 
structure  of  near-critical  flows  forming  under 
three-dimensional  transition  conditions.  Calcula- 
tion of  the  lower  pool  revetment  can  be  reduced  to 
a  determination  of  the  length  of  the  concrete  plat- 
form (Lre)  limited  to  the  size  of  the  first  solitary 
wave  and  of  the  edge  height  (alpha)  corresponding 
to  the  condition  of  free  spreading  of  the  flow  on 
the  channel  stretch  beyond  the  ledge.  Calculation 
of  Lre  and  alpha  are  presented  along  with  an 
calculation  example  limited  to  the  determination  of 
the  length  of  the  concrete  platform  for  a  given 
ledge  height.  (Miller-PTT) 
W89-01175 


CAPACITY  OF  ICE-COVERED  CANALS, 

E.  G.  Gladkov,  and  G.  S.  Altunina. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p  539-542,  September   1988.  4  tab.  7  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  33-36,  September  1987. 

Descriptors:  *Ice  covers,  'Discharge  capacity, 
'Flow  velocity,  'Canals,  Rivers,  Statistical  analy- 
sis, Hydraulic  engineering,  Soviet  Union,  Cold  re- 
gions, Cold  regions,  Field  tests. 

A  method  for  determining  the  capacity  of  ice- 
covered  canals  was  developed  using  on-site  obser- 
vations on  a  number  of  streams.  The  data  were 
collected  in  an  amount  necessary  for  statistical 
processing  and  analysis.  To  determine  the  hydrau- 
lic parameters,  the  data  of  135  winter  discharges 
were  measured  on  the  Irtysh-Karaganda  and 
Northern  Donets-Donbas  canals  and  Tom',  Desna, 
Svir',  Sukhona,  and  other  rivers  by  a  two  layer 
scheme.  A  statistical  analysis  of  the  results  showed 
that  the  average  ratio  of  the  velocities  of  the  ice- 
covered  compartment  to  the  bottom  compartment 
is  1.04.  This  was  the  first  time  that  a  method 
determining  the  capacity  of  ice-covered  canals  was 
developed  on  such  extensive  data  of  on-site  obser- 
vations on  operating  canals  and  subjected  to  such 
extensive  verification.  (Miller-PTT) 
W89-01177 


USE  OF  HYDROGEOCHEMICAL  SAMPLING 
DATA  IN  HYDRAULIC  ENGINEERING, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01178 


8C.  Hydraulic  Machinery 


CONTROL  OF  THE  CONDITIONS  FOR  INPUT 
OF  HYDROPOWER  INTO  THE  UNIFIED 
POWER  SYSTEM  OF  THE  U.S.S.R., 

A.  S.  Reznikovskii,  and  M.  I.  Rubinshtein. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  387-394,  January  1988.  4  fig,  2  tab,  2  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  7-12,  July  1987. 

Descriptors:  'Hydroelectric  power,  'Hydroelec- 
tric plants,  'Transmission  lines,  'Transmission 
towers,  'Soviet  Union,  Reservoirs,  Hydraulic 
structures,  Electric  power  plants,  Reservoir  man- 
agement. 

The  main  directions  of  the  economic  and  social 
development  of  the  USSR  in  1986-90  and  in  the 
period  up  to  the  year  2000  call  for  development  of 
DC  and  AC  transmission  lines  between  systems 
and  continuation  of  the  formulation  of  the  unified 
power  system  of  the  country.  Strengthening  of  the 
bonds  between  power  systems  requires  an  investi- 
gation of  th  optimal  regimes  of  the  combined  oper- 
ation of  reservoirs  of  cascades  of  large  hydroelec- 


tric stations  under  the  new  conditions  of  their 
operation.  Such  an  investigation  will  make  it  possi- 
ble to  introduce  refinements  into  the  indices  of  the 
hydrostations,  which  will  be  taken  into  account 
during  further  planning  of  the  development  of  the 
system  up  to  the  year  2000  and  into  the  21  Centu- 
ry. The  results  of  the  preliminary  studies  of  this 
problem  are  presented.  The  main  regulators  of 
hydropower  in  the  system  will  be  the  Angara- 
Enisei  cascade  and  the  Turukhan  hydrostation. 
The  Turukhan  station  will  play  the  principal  role 
in  stabilizing  the  input  of  hydropower  into  the 
system,  and  will  provide  its  annual  distribution  in 
the  interests  of  the  power  industry  while  satisfying 
the  requirements  of  nonpower  water  consumers. 
Realization  of  the  combined  operation  in  a  regime 
of  compensated  regulation  of  the  Volga-Kama  and 
Angara-Enisei  cascades  and  Turukhan  hydrosta- 
tion makes  it  possible  to  achieve,  in  the  winter, 
constancy  of  production  of  the  hydrostations, 
making  the  system  independent  of  variability  of 
river  runoff.  (Friedmann-PTT) 
W89-00034 


INTRODUCTION  OF  NEW  TECHNOLOGY  ON 
THE  CONSTRUCTION  OF  THE  SHAMKHOR 
HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-00039 


USE  OF  HORIZONTAL  DRAINAGE  FOR 
DRAINING  DAM  SLOPES, 

K.  Faiziev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  417-421,  January  1988.  3  fig,  1  tab,  16 
ref.Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo, No.  7,  p  28-31,  July  1987. 

Descriptors:  'Earth  dams,  'Construction,  'Soviet 
Union,  'Design  criteria,  Hydrodynamics,  Pumped 
storage,  Hydraulic  design. 

The  experience  in  the  design  and  construction  of 
hydro  developments  of  various  purposes,  especial- 
ly recently,  shows  that  a  tendency  toward  the 
primary  construction  of  earth  dams  dominates  in 
Soviet  dam  construction.  In  this  case,  poorly  per- 
meable earth  materials  are  being  used  rather 
widely,  not  only  in  the  watertight  elements  (cores 
and  facings),  but  also  in  the  body  of  the  dam 
shoulders.  To  reduce  the  hydrodynamic  forces  in 
the  dam  body  occurring  under  the  indicated  cir- 
cumstances, and  to  increase  the  stability  of  the 
slopes  of  such  dams,  horizontal  drains  arranged  in 
tiers  are  widely  used.  This  method  was  also  used 
widely  in  the  design  and  construction  of  a  number 
of  dams  abroad.  Therefore,  it  is  of  interest  to  study 
the  indicated  experience  in  draining  dams.  The 
experience  of  using  the  drainage  method  showed 
that  it  is  especially  effective  for  dams  of  reservoirs, 
mudflow  storages,  and  for  dikes  of  pumped-storage 
stations,  where  regular  rapid  emptying  and  filling 
of  the  upper  pool  occurs.  (Friedmann-PTT) 
W 89-00040 


NEW  LIFE  FOR  SMALL  HYDROELECTRIC 
STATIONS  IN  KIRGIZIA, 

Y.  P.  Belyakov,  A.  G.  Zyryanov,  and  M.  S. 
Sulaimanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  425-428.  January  1988.  1  tab,  6  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
7,  p  34-36,  July  1987. 

Descriptors:  'Hydroelectric  power,  'Resources 
development,  'Hydroelelectric  plants,  'Soviet 
Union,  'Economic  aspects.  Electric  power,  Ex- 
ploitation. 

Problems  related  to  the  development  of  small  hy- 
drostations in  the  Soviet  Union  are  discussed.  The 
main  task  in  developing  small  hydrostations  in 
Kirgizia,  for  example,  is  the  compilation  of  a 
scheme  of  using  the  hydropower  resources  of  small 
rivers  and  determination  of  their  economic  poten- 
tial. Kirgizia  has  enormous  supplies  of  hydropower 
resources,  of  which  about  20%  is  presently  being 
used.  Small  rivers,  irrigation  reservoirs,  and  canals 
are  not  being  used  for  electric  power  production. 
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The  total  hydropotential  of  small  rivers  is  72  bil- 
lion kWh,  of  which  42.7  billion  kWh  can  be  techni- 
cally used.  The  presently  operating  small  hydrosta- 
tions  of  the  Alameda  cascade  are  cost-effective  and 
can  serve  as  a  model  for  future  hydrostations.  The 
development  and  creation  of  experimental  models 
of  microhydrostations  are  a  substantial  contribu- 
tion to  small  hydro  development  and  savings  of 
fuel  resources.  (Friedmann-PTT) 
W89-00042 


OPTIMIZATION  OF  THE  MUD  INTAKES  OF 
DREDGES  WITH  SUBMERSIBLE  PUMPS, 

S.  P.  Ogorodnikov,  I.  I.  Mikheev,  and  A.  E. 
Kulakov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  432-436,  January  1988.  4  fig,  4  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
7,  p  39-42,  July  1987. 

Descriptors:  *Pumps,  *Dredging,  'Hydraulic  ma- 
chinery, Mud,  Hydraulics,  Testing  procedures,  Ex- 
cavation, Optimization. 

A  direction  has  been  outlined  for  improving 
dredges  related  to  the  use  of  submersible  dredging 
pumps.  When  a  dredging  pump  is  submerged 
below  the  water  level,  its  sucking  capacity  in- 
creases by  the  amount  of  the  water  column  above 
the  axis  of  the  pump,  which  provides  the  possibili- 
ty both  of  increasing  the  consistency  of  the  being 
sucked  in  and  the  depth  of  the  face  being  excavat- 
ed. Tests  were  carried  out  according  to  a  special 
program  for  determining  the  optimal  parameters  of 
the  process  of  intake  of  the  dredge  with  a  submers- 
ible pump  and  checking  the  effectiveness  of  it  sue 
at  various  depths  of  excavating  the  face.  Tests  of 
an  intake  with  a  submersible  pump  showed  that  the 
use  of  submersible  pumps  provides  a  substantial 
increase  of  the  output  of  dredges.  Under  the  par- 
ticular test  conditions,  this  increase  of  output  was 
from  60  to  66%.  The  tests  confirm  the  usefulness 
of  submersible  pumps  not  only  when  excavating 
soils  at  great  depths  (more  than  10  m),  but  also  at 
small  depths  (less  than  10  m).  It  follows  from  this 
that  submersible  pumps  should  be  recommended 
for  use  not  only  when  working  in  deep  burrow 
pits,  but  also  when  performing  ordinary  hydraulic 
works  and  on  ordinary  dredges  by  modernizing 
them.  (Friedmann-PTT) 
W89-00044 


50TH    ANNIVERSARY    OF    THE    MOSCOW 
CANAL, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-00049 


RELIABILITY  AND  SAFETY  INSPECTION  OF 
HYDRAULIC  STRUCTURES  OF  THE 
MOSCOW  CANAL, 

For  primary  bibliographic  entry  see  Field  8A. 
W  89-00051 


IMPROVEMENT  OF  THE  ELECTRICAL 
EQUIPMENT  AND  CONTROL  SYSTEMS  TO 
THE  LOCK  MECHANISMS  OF  THE  MOSCOW 
CANAL, 

L.  I.  Medvedev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  331-336,  December  1987.  4  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  6,  p 
17-20,  June  1987. 

Descriptors:  'Canals,  'Moscow  Canal,  'Naviga- 
tion canals,  'Electrical  equipment,  'Automation, 
'Gates,  'Locks,  Hydraulic  design,  Maintenance, 
Soviet  Union. 

During  50  years  of  operation  the  1 1  locks  of  the 
Moscow  Canal  have  carried  out  more  than 
1,600,000  lockages  and  passed  more  than  5,130,000 
ships.  The  first  years  of  operation  of  the  equipment 
showed  that  the  adopted  schemes  of  the  drives 
were  mainly  successful  and  provided  normal  oper- 
ation of  the  mechanisms.  However,  later,  consider- 
able work  was  done  by  the  operators  in  collabora- 
tion with  a  number  of  design  and  research  insti- 
tutes and  the  dynamo  plant  in  the  area  of  investiga- 
tion and  further  improvement  of  the  electric  drive 


of  the  gate  mechanisms.  In  the  search  for  a  new 
scheme  of  the  drive,  in  1953  tests  were  carried  out 
which  made  it  possible  to  operate  the  mechanism 
at  high  and  low  speeds  by  one  group  of  45-kW 
working  and  synchronizing  motors.  In  1974  a 
system  of  start-regulating  contactless  devices  and 
synchronous  motors  with  a  phase  rotor  was  used 
on  a  lock  as  the  drive  of  the  gate  mechanisms  of 
the  upper  head.  During  operation  of  the  locks 
there  occurs  a  constant  improvement  of  their  con- 
trol schemes.  Various  changes  aimed  at  improving 
the  quality  and  increasing  the  reliability  of  their 
operation  are  introduced  into  the  existing  schemes. 
(VerNooy-PTT) 
W89-O0O52 


POWER  FACILITIES  OF  THE  MOSCOW 
CANAL, 

V.  S.  Zhdanow,  and  B.  S.  Uspenskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  336-340,  December  1987.  1  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  6,  p 
25-27,  June  1987. 

Descriptors:  'Hydroelectric  plants,  'Electrical 
equipment,  'Automation,  'Remote  sensing, 
'Moscow  Canal,  Electric  power  rates,  Water  level 
fluctuations,  History,  Soviet  Union. 

The  machine  variant  of  the  Moscow  Canal  im- 
posed high  requirements  on  the  power  facilities 
both  with  respect  to  equipment  operating  regimes 
and  centralization  of  control  of  the  water-manage- 
ment complex.  The  power  facilities  had  to  perform 
the  following  functions;  conduct  the  normal  oper- 
ating regimes  of  the  hydropower  complex  with 
respect  to  pumping  water  by  the  pumping  stations 
and  generation  of  electricity  in  the  hydroelectric 
stations;  maintain  the  prescribed  levels  in  all  pools 
of  the  canal;  conduct  operations  of  all  power  struc- 
tures, providing  continuous  and  economic  oper- 
ation of  all  equipment  of  the  stations  and  substa- 
tions; and  conduct  reliable  supply  to  all  structures 
of  the  canal  and  consumers  of  adjacent  regions 
with  electricity.  Over  the  50  years  of  canal  oper- 
ation, three  phases  of  development  of  controlling 
the  power  structures'  equipment  of  the  canal  can 
be  distinguished.  The  first  was  ordinary  manual 
control,  and  second  was  automatic  control  of  the 
equipment,  operated  under  the  general  supervision 
of  the  duty  personnel.  Lastly,  equipment  was  con- 
trolled automatically  by  special  automatic  opera- 
tors changing  the  load  of  the  units  in  accordance 
with  the  flow  of  the  river,  or  from  the  power 
dispatching  point  by  remote  means.  In  this  case  the 
duty  personnel  of  the  station  do  not  participate  in 
controlling  the  equipment.  The  remote-control 
system  enables  the  dispatcher  to  measure  quantities 
(loads  of  the  lines  and  generator,  pool  levels,  etc.) 
needed  for  operation  by  remote-measurement 
(RM)  means  and  to  obtain  signals  on  the  position 
and  state  of  the  equipment  by  remote-signaling 
(RS)  means.  (VerNooy-PTT) 
W89-00053 


HYDROPOWER  EQUIPMENT  OF  THE 
MOSCOW  CANAL, 

I.  T.  Chibisov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  341-344,  December  1987.  3  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  6,  p 
27-30,  June  1987. 

Descriptors:  'Hydroelectric  plants,  'Electrical 
equipment,  'Pumping  plants,  'Moscow  Canal,  His- 
tory, Soviet  Union. 

The  power  structures  of  the  Moscow  Canal  are 
pumping  stations  and  hydroelectric  stations.  The 
Pumping  stations,  as  five  sequentially  arranged 
steps,  pump  water  from  the  Ivankovo  reservoir 
(elevation  119-124  m)  to  the  water-divide  pool  (el. 
162  m).  The  VP-250  pumps  have  been  operating  at 
the  plants  for  50  years  without  a  single  breakdown. 
In  the  last  few  years,  however,  plans  have  been 
made  for  the  reconstruction  and  modernization  of 
the  pumping  stations  to  increase  the  delivery  of 
water  along  the  canal  due  to  the  increased  water 
requirements  of  Moscow.  The  most  powerful  hy- 
drostations are  the  Ivankovo  and  Skhodnya,  each 
with  a  capacity  of  30,000  kW.  These  plants  are 
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described.  During  operation,  the  equipment  of 
both  hydrostations  was  subjected  to  radical 
changes  in  the  turbines.  Design  works  for  most  of 
the  power  structures  were  performed  directly  at 
the  construction  administration  This  fundamental 
relationship  between  the  construction  and  design 
departments  created  favorable  conditions  for  build- 
ing inspection,  coordination,  and  prompt  on-site 
solutions  of  technical  problems.  (VerNooy-PTT) 
W89-0O054 


HYDRAULIC  TESTS  FOR  RECONSTRUCTING 
THE  PUMPING  STATIONS  ON  THE 
MOSCOW  CANAL, 

N.  P.  Bestuzheva. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  345-349,  December  1987.  3  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  6,  p 
30-32,  June  1987. 

Descriptors:  'Pumping  plants,  'Hydraulic  engi- 
neering, 'Canals,  'Water  level,  'Moscow  Canal, 
Hydraulic  equipment,  Pumps,  Soviet  Union. 

The  plan  for  reconstructing  the  Moscow  Canal 
calls  for  using  it  for  delivering  an  additional 
volume  of  water  from  the  Upper  Volga  to 
Moscow.  As  long  ago  as  1979,  units  with  an  in- 
creased water  delivery  to  34  cu  m/sec  were  in- 
stalled in  the  fifth  blocks  of  the  pumping  stations  of 
the  canal,  which  prior  to  this  had  been  reserved. 
Now  it  is  planned  to  replace  the  old  existing  pumps 
with  a  delivery  of  25  cu  m/sec,  by  the  34  cu  m/sec 
units  on  all  four  lines  of  the  north  slope  of  the 
canal  thus  bringing  the  capacity  of  the  pumping 
stations  to  170  cu  m/sec.  For  developing  the  plan 
of  replacing  the  pump  units  and  its  hydraulic  sub- 
stantiation, one  of  the  main  problems  is  that  of  the 
maximum  water  level  decrease  at  the  intakes  of  the 
pumping  stations.  Solutions  are  discussed.  After 
reconstructing  the  pumping  stations  of  the  canal 
and  installing  the  new  pumps  at  lower  elevations, 
the  position  of  minimum  water  levels  in  the  canal 
will  be  limited  in  the  summer  only  by  navigational 
conditions.  Problems  also  arise  when  determining 
the  design  maximum  water  levels  in  pools  of  the 
Moscow  Canal.  Groups  of  designers  and  investiga- 
tors are  searching  for  optimal  solutions  to  prob- 
lems of  the  Moscow  Canal  reconstruction  project. 
(VerNooy-PTT) 
W89-00055 


SMALL  HYDROELECTRIC  STATIONS  AND 
PROSPECTS  OF  THEIR  DEVELOPMENT, 

A.  M.  Panasyuk,  K.  A.  Tokombaev,  and  G  I. 

Shainova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.   6,  p  366-373,  December   1987.   5  fig,  2  tab. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  6,  p  44-49,  June  1987. 

Descriptors:  'Hydroelectric  plants,  'Electric 
power  demand,  'Water  resources  development, 
'Hydraulic  design,  Hydroelectric  power.  Design 
criteria,  Soviet  Union,  Alpine  regions. 

The  use  of  local  energy  resources  is  an  alternative 
to  centralized  electrical  supply  of  mountain  regions 
of  the  Soviet  Union.  Autonomous  supply  sources 
in  remote  regions  are  needed  for  small  scattered 
objects  such  as  hydraulic  structures  of  canals, 
weather  stations,  and  pumping  plants,  and  the  eco- 
nomic and  domestic  needs  of  range  ranching.  For 
objects  with  power  consumption  of  up  to  30-50 
kW  that  are  territorially  scattered  or  difficult  to 
access,  the  use  of  microhydroelectric  stations 
(micro-HESs)  is  the  most  promising  solution.  For 
example,  for  supplying  electricity  to  regions  of 
Kirgizia  located  beyond  the  limits  of  the  power 
system  with  an  area  of  400,000-500,000  ha,  more 
than  30,000  tons  of  liquid  fuel  per  year  are  required 
to  provide  a  total  power  of  more  than  150,000  kW. 
The  hydropower  resources  of  about  900  small 
streams  with  a  total  annual  runoff  of  51  billion  cu 
m  can  be  used  to  irrigate  400,000-600,000  ha  of 
farmlands,  which  will  enable  the  republic  to  in- 
crease the  total  sheep  stock.  It  is  necessary  to 
widely  introduce  micro-HESs  by  the  serial  manu- 
facture of  hydropower  blocks  with  a  capacity  of 
10-30  kW,  having  generalized   the  experience  of 
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their  design  and  having  created  an  album  of  stand- 
ard designs  of  micro-HESs.  It  is  expedient  to 
create  a  specialized  organization  for  the  installa- 
tion, adjustment,  and  servicing  of  micro-HESs.  In 
the  future  it  is  planned  to  introduce  about  10,000 
micro-HESs  with  a  capacity  from  1  to  30  kW  in 
the  USSR.  (VerNooy-PTT) 
W89-0OO59 


SET  OF  DOCUMENTS  FOR  OVERHAULING 
RO400-960-11  TURBINES  OF  THE  INGURI  HY- 
DROELECTRIC STATION, 

V.  S.  Medvedev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  374-377,  December  1987.  2  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo.  No.  6,  p 
53-55,  June  1987. 

Descriptors:  'Maintenance,  "Hydroelectric  plants, 
•Documentation,  *Turbines,  'Hydraulic  turbines, 
Regulations,  Soviet  Union,  Operation  policies. 

In  conformity  with  the  rules  of  technical  operation 
of  electric  stations  and  networks  in  the  Soviet 
Union,  before  overhauling  equipment  the  neces- 
sary maintenance  documentations  for  conducting  it 
should  be  prepared.  A  set  of  documents  for  over- 
hauling the  RO400/960-1 1  turbines  and  mechanical 
part  of  the  SV7 12/227-249  generator  has  been  in- 
troduced on  the  cascade  of  the  Inguri  hydroelec- 
tric stations.  A  number  of  documents  were  devel- 
oped in  conformity  with  the  requirements  of  sever- 
al State  Standards.  These  include:  a  list  of  docu- 
ments, route  chart  of  overhaul,  operational  charts, 
measurement  charts  (service  logs),  technological 
instructions,  list  of  spare  parts,  list  of  materials,  list 
of  equipment,  chart  of  sketches,  graph  of  the  tech- 
nological process,  schematic  diagram  of  slinging 
the  assembly  units  and  parts,  plan  of  arrangement, 
catalog  of  wearing  parts,  and  labor  safety  and 
industrial  sanitation  instructions.  The  indicated  set 
of  documents  calls  for  complete  dismantling  of  the 
turbine  and  mechanical  part  of  the  generator.  The 
set  of  documents  provides  an  improvement  in  the 
planning  preparation  and  the  overhauling  of  the 
turbines,  the  creation  of  labor  and  material  stand- 
ards, an  improvement  of  the  quality  of  repair 
works,  and  an  increase  of  the  reliability  of  oper- 
ation of  the  overhauled  units.  (VerNooy-PTT) 
W89-00060 


IMPROVEMENT  OF  THE  EFFECTIVENESS 
OF  SPILLWAY  OPERATION  OF  HIGH-HEAD 
HYDROELECTRIC  STATIONS, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-00067 


of  the  runner,  and  speed  of  the  plug  valve.  Expul- 
sion of  water  from  the  runner  pit  by  the  nominal 
pressure  6.3  MPa  during  operation  of  the  plug 
cock  according  to  the  design  scheme  (without  an 
increased  time  of  opening)  should  be  eliminated, 
since  the  pressure  under  the  turbine  cover  at  the 
time  of  opening  the  plug  cock  exceeds  the  value 
used  in  the  strength  calculation  of  the  cover.  The 
maximum  operating  pressure  in  the  expulsion 
system  in  this  case  should  not  exceed  4.5  MPa. 
(Doria-PTT) 
W89-00074 


RECONSTRUCTION  OF  THE  SURGE  TANK 
OF  THE  SENGILEI  HYDROELECTRIC  STA- 
TION, 

N.  N.  Arshenevskii,  V.  V.  Berlin,  O.  A.  Murav'ev, 
I.  L.  Krasnik,  and  I.  F.  Necheska. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  1-5,  July  1987.  7  fig,  4  ref.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  14-17, 
January  1987. 

Descriptors:  'Hydroelectric  plants,  'Surge  tanks, 
'Construction,  'Hydraulic  engineering,  Recon- 
struction, Soviet  Union. 

In  the  Soviet  Union  there  are  more  than  30  hydro- 
electric stations  with  surge  tanks.  The  majority  of 
them  were  put  into  operation  in  the  postwar  years. 
The  development  of  the  theory  and  practice  of 
calculating  transient  processes  at  that  time  made  it 
possible  to  determine  the  characteristics  of  fluctua- 
tions in  the  tanks  only  with  the  introduction  of  a 
number  of  simplifications  concerning  the  change  in 
the  discharge  through  the  turbines,  elasticity  of  the 
water  and  conduits,  and  hydraulic  resistances.  All 
this  led  to  an  overestimation  of  the  amplitude  of 
fluctuations  of  the  tank  level  and  to  additional 
margins  of  safety.  The  use  of  modern  methods  of 
calculating  transients  makes  it  possible  to  reveal 
the  indicated  margins.  They  subsequently  can  be 
used  for  increasing  the  installed  capacity  of  the 
hydrostations  as  well  as  for  reconstructing  the 
tanks  themselves.  Such  reconstruction  was  per- 
formed on  the  Sengelei  hydrostation.  Moderniza- 
tion of  the  surge  tank  of  the  Sengilei  hydrostation 
confirmed  the  possibility,  in  principle,  of  convert- 
ing from  the  design  of  the  differential  type  with  an 
inside  standpipe  to  a  more  simple  design  with 
additional  resistance  in  the  form  of  a  ring  dia- 
phragm, which  made  it  possible  to  reduce  several- 
fold  the  cost  and  the  time  of  reconstruction  work. 
(Brock-PTT) 
W89-00546 


EXPERIENCE  IN  OPERATING  HYDRAULIC 
STRUCTURES  AND  EQUIPMENT  OF  HYDRO- 
ELECTRIC STATIONS, 

V.  M.  Boyarskii,  B.  A.  Rastoskuev,  V.  A. 
Ulyashinskii,  B.  G.  Kartelev,  and  L.  M.  Garkun. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.    1,   p   37-41,   July    1987.   4  fig,   5   tab,    1    ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  39-42,  January  1987. 

Descriptors:  'Hydroelectric  plants,  'Dams,  'Spill- 
ways, 'Overflow  channels,  Hydraulic  engineering. 

The  structural  and  functional  properties  of  the 
overflow  dam  of  the  Krasnoyarsk  hydroelectric 
station  were  examined.  Concreting  of  the  spillway 
face  began  in  1966  and  ended  in  1972.  The  face  is 
in  satisfactory  condition.  The  provision  of  a  good 
quality  or  ordinary  hydrotechnical  concrete  placed 
in  an  absorbing  framework  creates  a  sufficiently 
reliable  counteraction  to  cavitation  erosion  for 
dam  spillways  with  a  height  up  to  100  m.  A 
spillway  face  of  relatively  cavitation-resistant  con- 
crete should  be  protected  in  the  zone  of  maximum 
flow  velocities  with  weather  resistant  protective 
coatings,  e.g.,  high-elasticity  epoxy.  All  cases  of 
cavitation  damage  were  characterized  by  a  local 
source  of  flow  disturbance,  e.g.,  emergence  of 
various  steel  elements  or  mechanical  damage. 
(Brock-PTT) 
W89-00554 


ADJUSTING  AND  MODERNIZATION  OF  THE 
SYSTEM  CONVERTING  UNITS  TO  SYN- 
CHRONOUS CAPACITOR  OPERATION  AT 
THE  SAYANO-SHUSHENSKOE  HYDROELEC- 
TRIC STATION, 

V.  N.  Markin,  and  V.  I.  Gorodnyanskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  4,  p  231-236,  October  1987.  6  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,   No.  4,   p 
44-48,  April  1987. 

Descriptors:  'Hydroelectric  plants,  'Hydraulic 
structures,  'Hydraulic  equipment,  'Automation, 
Powerplants,  Hydraulic  design,  Soviet  Union,  Tur- 
bines, System  conversion,  Design  criteria,  Sayano- 
Shushenkoe  Hydroelectric  Station. 

The  modernized  design  scheme  for  automatic  con- 
trol of  water  expulsion  from  the  runner  pit  at  the 
Sayano-Shushenskoe  hydroelectric  station  (Soviet 
Union)  is  described.  Results  of  tests  show  that  the 
system  is  operative  and  provides  reliable  control  of 
expulsion  and  checking  of  the  water  level  when 
converting  the  units  to  synchronous  capacitor  (SC) 
operations.  The  capacity  of  the  compressed-air 
tanks  is  selected  with  a  twofold  margin.  The  three 
tanks  installed  using  the  design  pressure  of  6.3  MPa 
could  provide  successive  conversion  to  SC  oper- 
ation of  at  least  six  units.  Freeing  of  the  runner 
from  water  occurs  rapid,  (5-15  sec)  because  of 
pressure  the  high  pressure  in  the  system,  correctly 
selected  diameters  of  the  air  delivery  lines,  pres- 
ence of  a  circular  groove  in  the  unloading  cavity 


CALCULATION  OF  PRESSURE  TUNNEL  LIN- 
INGS WITH  CONSIDERATION  OF  CONSOLI- 
DATION GROUTING  OF  THE  ROCKS, 

N.  N.  Fotieva,  and  A.  S.  Sammal. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  6-8,  July  1987.  4  fig,  4  ref.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  17-19, 
January  1987. 

Descriptors:  'Tunnel  linings,  'Construction,  'Hy- 
draulic engineering,  'Engineering  geology,  'Rock 
mechanics,  Structural  engineering,  Concrete  tech- 
nology, Mathematical  analysis,  Grouting. 

A  method  was  developed  at  the  Tula  Polytechnic 
Institute  for  calculating  closed  in-situ  concrete  and 
reinforced-concrete  linings  of  noncircular  pressure 
tunnels  with  consideration  of  the  presence  of  a 
layer  of  rocks  consolidated  by  grouting.  The 
method  is  based  on  solving  the  2-dimensional  con- 
tact problem  for  a  2-layer  ring  of  arbitrary  form 
(with  one  axis  of  symmetry)  supporting  a  hole  in  a 
linearly  deformable  medium  and  loaded  on  the 
inside  contour  by  a  uniformly  distributed  pressure. 
The  calculation  scheme  is  presented.  (Brock-PTT) 
W89-00547 


DETERMINATION  OF  THE  MECHANICAL 
CHARACTERISTICS  OF  ROCKS  BY  THE 
METHOD  OF  VOLUME  CONFINEMENT  OF 
DEFORMATIONS, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-00548 


MODIFICATION  OF  TURBINE  RUNNER 
BLADES  AT  THE  CHIRKEY  HYDROELEC- 
TRIC STATION, 

Z.  L.  Zelenevskii,  and  A.  A.  Kuprik. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  42-45,  July  1987.  2  fig,  3  ref.  Translated 
from  Gidrotekhnicheskoe   Stroitel'stvo,  No.    1,  p 
42-45,  January  1987. 

Descriptors:  'Turbines,  'Construction,  'Hydro- 
electric stations,  'Hydraulic  engineering,  Modern- 
ization, Reconstruction,  Turbine  runner  blades, 
Soviet  Union. 

Existing  hydroelectric  plants  in  the  Soviet  Union 
are  scheduled  for  modernization  and  reconstruc- 
tion. A  number  of  powerplants  are  to  be  inspected 
with  an  evaluation  of  the  effectiveness  of  measures 
on  modernization.  References  are  made  first  of  all 
to  hydrostations  with  obsolete  and  worn-out  equip- 
ment. At  the  same  time,  considerable  reserves  for 
increasing  the  power  parameters  of  units  exist  at 
hydrostations  put  into  operation  comparatively  re- 
cently. The  effect  of  runner  modernization  on  the 
basis  of  full-scale  tests  of  the  turbines  at  the  Chir- 
key  hydrostation,  which  underwent  modification 
of  the  blades  by  trimming,  consisted  of  (1)  a  10% 
increase  of  capacity  of  the  hydroelectric  power- 
plant,  (2)  an  increase  of  efficiency  due  to  a  shift  of 
the  operating  characteristics  by  0.5  to  4%  toward 
larger  powers  for  loads  of  the  unit  of  50%  of  the 
normal  and  higher;  and  (3)  and  increase  of  efficien- 
cy due  to  an  increase  of  its  maximum  values  at  the 
extremes  of  the  operating  characteristics  by  0.5  to 
3%.  Modification  of  the  runner  blades  of  mixed- 
flow  turbines  by  trimming  leads  to  an  increase  of 
the  power  parameters  (power  and  efficiency)  of 
the  turbines,  which  makes  it  possible  to  regrade  the 
units  to  a  higher  capacity.  The  effect  of  increasing 
the  efficiency  increases  with  an  increase  of  the 
operating  heads  of  the  turbines.  (Brock-PTT) 
W89-00555 


NEW  PUMPED-STORAGE  STATION  DE- 
SIGNS, 

V.  K.  Gol'tsman,  and  S.  V.  Bortkevich. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  46-50,  July  1987.  2  fig,  4  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,   No.    1,   p 
45-48,  January  1987. 

Descriptors:  'Construction,  'Hydraulic  engineer- 
ing, 'Pumped  storage,  Structural  engineering, 
Soviet  Union. 

The  difficulties  and  conditions  involved  in  con- 
structing a  pumped-storage  station  (PSS)  in  the 
European  sector  of  the  USSR  are  discussed.  Site 
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selection  presents  considerable  problems  becaue 
areas  suitable  with  respect  to  topographic  condi- 
tions are  compared  mainly  of  sands  and  clays  with 
low  physical  and  mechanical  indices.  One  of  the 
main  problems  in  the  design  and  construction  of  a 
PSS  is  the  provision  of  stability  of  high  natural 
slopes  and  pit  slopes,  especially  in  the  vicinity  of 
the  powerhouse.  To  eliminate  possible  errors,  it  is 
necessary  to  incorporate  considerable  safety  fea- 
tures in  the  earthworks.  Construction  practices 
applied  to  the  Dnestr  PSS,  which  include  an  un- 
derground powerhouse  and  shaft  layouts  with  un- 
derground delivery  and  discharge  of  water,  are 
cited  as  promising  solutions  to  the  problems  of  PSS 
construction.  (Brock-PTT) 
W89-00556 


MOBILE  FLUME  FOR  CIRCULAR  CHANNEL, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-00757 


POLITICS  OF  HYDRO-MEGAPROJECTS: 
DAMMING  WITH  FAINT  PRAISE  IN  AUS- 
TRALIA, NEW  ZEALAND,  AND  BRITISH  CO- 
LUMBIA, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-00836 


TIDAL  POWER  RUFFLES  FEATHERS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-00850 


HYDROPOWER  DEVELOPMENT  ON  RIVERS 
IN  SCOTLAND, 

North  of  Scotland  Hydro-Electric  Board,  Edin- 
burgh. 

F.  G.  Johnson. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  3,  p  277-292,  July-August 
1988.  10  fig,  1  tab,  4  ref. 

Descriptors:  'Hydroelectric  plants,  'Regulated 
rivers,  'Scotland,  'Reservoir  storage,  'Environ- 
mental effects,  'Fish  passages,  Wales,  Pumped 
storage,  Dams,  Economic  aspects,  Politcal  aspects. 

The  development  of  Britain's  limited  hydropower 
resources,  most  of  which  is  concentrated  in  Scot- 
land producing  on  average  some  4000  GWh  per 
year  (1  GWh  is  equivalent  to  one  million  units  or 
kilowatt  hours),  is  reviewed.  The  Scottish  schemes 
are  dominated  by  the  reservoir  storage  type  al- 
though pumped  storage  plants  have  been  con- 
structed since  the  1960s.  These  latter  also  occur  at 
two  sites  in  Wales.  The  performance  of  existing 
schemes  is  examined,  with  particular  reference  to 
environmental  aspects,  and  the  potential  and  pros- 
pects for  future  hydropower  development  are  con- 
sidered. (Author's  abstract) 
W89-00952 


DONGJIANG:  A  500  MW  HYDRO  PLANT  FOR 
HUNAN  PROVINCE, 

China  International  Engineering  Consulting  Corp., 

Changsha  (China). 

T.  Jingyi. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  8,  p  11-13,  August  1988.  2 

f'g. 

Descriptors:  'Yangtze  River,  'Dams,  'Hydroelec- 
tric plants,  'China,  'Design  criteria,  'Construc- 
tion, Construction  materials,  Concrete,  Arch  dams, 
Electric  powerplants,  Electric  power,  Leishui 
River,  Grouting. 

The  principal  scheme  in  a  major  cascade  develop- 
ment on  the  Leishui  River  in  China,  a  tributary  of 
the  Yangtze,  is  described.  The  Dongjiang  project, 
now  nearing  completion,  is  one  of  the  thirteen 
plants  in  the  development,  which  will  have  an 
eventual  total  capacity  of  977  MW.  Dongjiang 
incorporates  a  157  m-high  double-curvature  arch 
dam,  currently  the  highest  of  its  type  in  China. 


Aspects  of  particular  interest  include  concrete  tem- 
perature control  at  the  site,  where  summer  tem- 
peratures reach  28  C,  the  compaction  of  the  con- 
crete by  tractor-mounted  vibrators,  and  an  unusual 
method  of  joint  grouting.  (Author's  abstract) 
W89-01001 


INTENSIVE  HYDRO  DEVELOPMENT  OF 
THE  HONGSHUI  RIVER, 

Ministry  of  Water  Resources  and  Electric  Power, 

Beijing  (China). 

C.  Xuemin. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  8,  p  16-19,  August  1988.  2 

fig,  1  tab. 

Descriptors:  'Hongshi  River,  'Hydroelectric 
plants,  'China,  'Dams,  'Design  criteria,  Construc- 
tion, Construction  materials,  Concrete,  Gravity 
dams,  Electric  powerplants,  Hydroelectric  power, 
Project  planning,  Spillways,  Hydraulic  design. 
Water  resources  development. 

With  two  projects  in  operation,  two  projects  under 
construction  and  two  further  ones  being  promoted 
actively,  the  Hongshui  River  is  probably  the  most 
intensively  exploited  river  in  China  at  present.  The 
hydro  capacity  in  operation  and  under  construc- 
tion totals  2540  MW.  The  main  elements  of  the 
Honghshui  river  cascade  scheme  are  described 
here.  The  operational  projects  include  the  Etan 
and  the  Dahua;  those  under  construction  are  the 
Yantan,  with  retaining  gravity  structures  at  both 
abutments,  a  spillway  dam  in  the  middle,  a  power- 
house on  the  right  bank  and  a  lock  on  the  left  bank, 
and  the  Tianshengquiao  low  dam  project;  future 
projects  include  the  Tianshengquiao  high  dam 
project,  the  Longtan  project  and  the  Lubuge  tribu- 
tary project.  (Author's  abstract) 
W 89-0 1002 


SIMPLIFIED  TURBINE  RUNNER  SHOWS 
GOOD  CAVITATION  RESISTANCE, 

Central  Water  and  Power  Research  Station,  Poona 

(India). 

G.  J.  Rao,  R.  Prasad,  and  S.  Kulkani. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  8,  p  20-22,  August  1988.  3 

fig,  4  tab,  4  ref. 

Descriptors:  'Cavitation,  'Hydraulic  equipment, 
'Turbines,  'Hydroelectric  plants,  Economic  as- 
pects, Design  criteria,  Hydraulic  engineering,  Hy- 
draulic design.  Developing  countries. 

A  simplified  runner  profile  for  a  low  head  axial 
flow  micro  hydro  turbine,  which  could  be  more 
economical  than  conventional  runners  with  aero- 
foil-shaped blades,  has  been  developed  and  tested 
recently  in  India.  The  simplicity  of  design  means 
that  the  units  could  be  manufactured  in  small 
workshops  making  them  particularly  suitable  for 
applications  in  developing  countries.  This  article 
focuses  on  investigations  carried  out  at  the  Pune 
Research  Station  on  the  new  runner's  resistance  to 
cavitation  erosion.  Results  show  that  the  critical 
cavitation  value  for  this  unconventional  runner, 
compares  favorably  with  that  for  a  conventional 
Kaplan  runner.  Its  cavitation  performance  im- 
proves at  higher  discharges  as  a  result  of  a  de- 
crease in  the  angle  of  attack  at  larger  guidevane 
openings  by  changing  the  blade  angles.  It  is  thus 
possible  to  improve  the  cavitation  performance 
and  increase  the  maximum  efficiency  of  these  run- 
ners at  the  same  time.  Improved  cavitation  per- 
formance of  the  runner  can  be  achieved  by  increas- 
ing the  hub-to-tip  ratio.  (Author's  abstract) 
W89-01003 


PLANNING   AND  CONSTRUCTION   OF  THE 
PAHALGAM  SCHEME, 

Tata  Consulting  Engineers,  Bombay  (India). 
For  primary  bibliographic  entry  see  Field  8A. 
W 89-0 1004 


COMPLEX  GEOLOGY  LEADS  TO  AN  UNUSU- 
AL DESIGN  FOR  THE  LAKHWAR  DAM, 

Irrigation  Design  Organization,   Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  8E. 


W89-010II5 


CHINA'S       EXPERIENCE      WITH       UNDER- 
GROUND WORKS, 

Ministry  of  Water  Conservancy  and  Power,  Beij- 
ing  (China).   Water   Resources  and   Hydropower 
Planning  and  Design  Inst. 
For  primary  bibliographic  entry  see  Field  8H. 
W89-01O07" 


VALVES    FOR    CONTROLLING    PRESSURE, 
FLOW  AND  LEVEL, 

Watts  Regulator  Co.,  North  Andover,  MA. 
For  primary  bibliographic  entry  see  Field  5F. 
W 89-0 1102 


INCREASE  OF  THE  RELIABILITY  AND  CON- 
VENIENCE OF  OPERATION  OF  THE  GROUP 
ACTIVE  POWER  REGULATION  SYSTEM  OF 
A  HYDROELECTRIC  STATION, 

M.  Y.  Rudenskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p  548-551,  September  1988.  1  fig,  7  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  39-42,  September  1987. 

Descriptors:  'Reliability,  'Hydroelectric  plants, 
'Powerplants,  'Hydraulic  machinery.  Inspection. 
Testing  procedures,  Group  active  power  regula- 
tion, Soviet  Union.  Technology. 

The  problem  of  supplying  a  more  complete  check 
and  protection  of  the  group  active  power  regula- 
tion system  of  a  hydroelectric  station  is  examined. 
The  Industrial  Association  for  Organization  and 
Improvement  of  the  Technology  and  Operation  of 
Electric  Stations  and  Networks  (Soyuztekhenergo) 
developed  an  improved  central  regulator  based  on 
a  two-regulator  scheme.  The  system  consists  of 
two  identical  power  regulators  -  working  (main) 
and  reserve  (backup)  which  are  united  by  a 
common  functional  check  and  technological 
scheme.  Such  a  scheme  makes  it  possible  to  accom- 
plish mutual  automatic  check  of  their  operation 
and  protection  and  prompt  testing  of  the  system 
and  to  provide  constant  readiness  of  the  compo- 
nents of  the  reserve  without  conducting  prelimi- 
nary inspection  and  testing.  To  increase  the  reli- 
ability and  convenience  of  operation,  it  is  expedi- 
ent to  periodically  modernize  the  components  of 
the  group  active  power  regulation  apparatus 
during  mass  production  at  Soyuzenergoavtoma- 
tika.  (Miller-PTT) 
W89-01179 


SOME  RESULTS  OF  INVESTIGATING  THE 
STATE  OF  THE  POWERHOUSE  OF  THE 
PLYAVINYAS  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8D. 
W89-01I80 


ULTRASONIC  FLOWMETER  FOR  TESTING 
UNITS  OF  LARGE  HYDROELECTRIC  AND 
PUMPED-STORAGE  STATIONS, 

D.  B.  Radkevich,  A.  P.  Severov,  and  V.  V. 

Vraitsev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  9,   p  559-563,  September   1988.   3  fig,   2  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  9,  p  47-49,  September  1987. 

Descriptors:  'Hydroelectric  plants,  'Flow  meas- 
urement, 'Pumped  storage,  'Statistical  methods, 
'Discharge  measurements,  'Ultrasonics,  'USSR, 
Computers,  Ultrasonic  pulse-time  method,  Errors, 
Performance  evaluation. 

The  ultrasonic  pulse-time  method  of  fluid  dis- 
charge measurement  is  proposed  as  the  most  effec- 
tive way  to  determine  the  operating  efficiency  and 
main  operating  characteristics  of  turbine-generator 
units  of  hydroelectric  and  pumped-storage  stations. 
The  ultrasonic  pulse-time  method  of  measuring 
tluid  flow  is  based  in  measuring  the  time  intervals 
of  the  passage  of  an  ultrasonic  signal  in  two  direc- 
tions along  an  acoustic  beam  intersecting  the  flow 
at  a  certain  angle  to  its  longitudinal  axis.  Realiza- 
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tion  of  this  method  requires  the  creation  of  a 
complex  measuring  system  with  a  built-in  control 
computer  providing  measurement  of  the  time  inter- 
vals with  a  nanosecond  accuracy  as  well  as  the 
statistical  processing  of  the  measurement  results 
during  the  experiment.  The  research  department  of 
the  All-Union  Planning,  Surveying,  and  Scientific- 
Research  Institute  (Gidroproekt)  developed  and 
manufactured  the  software  and  hardware  of  an 
automated  ultrasonic  measuring  system,  including 
acoustic  transducers,  analog  and  digital  subsys- 
tems, and  control  computer  of  the  system.  A 
method  to  measure  the  discharge  of  units  of  hy- 
drostations  was  developed  and  tested  by  agencies 
of  the  State  Standards  Committee,  and  the  system 
was  introduced  for  conducting  power  tests  of  the 
units  at  the  Bratsk  hydrostation.  An  analysis  of  the 
systematic  and  instrumental  errors  enabled  con- 
ducting the  tests  of  the  units  at  the  Bratsk  hydros- 
tation with  measurement  of  the  discharge  by  a 
four-beam  ultrasonic  flowmeter  with  a  maximum 
error  of  +  or  -  1%  for  a  fiducial  probability  of  P 
=  0.95.  (Miller-PTT) 
W89-01181 


WATER  SUPPLY  YIELDS  POWER, 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
R.  Metzger,  and  J.  B.  Stobnicke. 
Civil  Engineering  CEWRA9,  Vol.  58,  No.  5,  p  60- 
62,  May  1988.  3  fig. 

Descriptors:  *Water  supply,  *Water  quality, 
•Water  distribution,  Turbines,  'Hydroelectric 
plants,  Municipal  water.  Design  Standards,  Civil 
engineering. 

The  addition  of  a  turbine  to  the  water  supply 
system  in  Pittsfield,  Mass  (U.S.A.)  to  power  the 
city's  water  treatment  plant  is  described.  Where 
pressure  reducing  valves  had  been  used  in  the 
supply  system,  a  hydroelectric  plant  now  generates 
up  to  225  kw,  operates  between  2  and  14  cfs,  and 
efficiently  powers  one  of  the  city's  water  treatment 
plants.  In  addition  to  the  hydro  plant  and  the  raw 
water  transmission  pipeline,  the  program  included 
two  water  treatment  plants  and  flow  control  sta- 
tions. A  5  million  gal.  concrete  tank,  distribution 
booster  stations  and  standpipes  were  placed  in 
different  parts  of  Pittsfield,  and  finally,  a  superviso- 
ry control  and  data  acquisition  system  (SCADA) 
was  installed.  The  computer  based  SCADA  system 
allows  for  remote  observation  and  control  of  the 
hydro  plant,  flow  control  stations,  storage  tanks 
and  booster  pumping  stations.  (Roseman-PTT) 
W 89-0 12 54 


LIGHTNING  SPURS  HYDRO  REHAB, 

Beck  (R.W.)  and  Associates,  Seattle,  WA. 

R.  A.  Hokenson. 

Civil  Engineering  CEWRA9,  Vol.  58,  No.  5,  p  69- 

71,  May  1988.  1  fig. 

Descriptors:  "Hydroelectric  plants,  *Dams,  Main- 
tenance, Automation,  Costs,  Water  mains. 

A  lightning  strike  at  the  Washington  Water  Power 
Co.  (WWP)  interconnection  tie  line  to  the  Upriver 
Dam  Hydroelectric  Project  in  Spokane,  Wash,  re- 
sulted not  only  in  extensive  plant  damage  but  un- 
earthed flaws  inherent  in  the  plant's  design.  An 
approach  consisting  of  seven  construction  con- 
tracts was  used  to  stabilize  the  building  and  place 
the  generating  plant  back  on  line.  The  seven  con- 
tracts called  for:  rehabilitation  work,  including 
emergency  repairs  to  the  upstream  cofferdam  and 
dam  abutments;  rehabilitation  of  powerhouse  No. 
1;  rehabilitation  of  civil  works,  such  as  retaining 
walls,  parapet  walls  and  engine-generator  enclo- 
sure buildings,  electro-mechanical  and  finish  con- 
struction, including  necessary  repairs  to  the  tur- 
bines in  powerhouse  No.  2;  automation  of  the 
project,  accomplished  with  a  supervisory  control 
and  data  acquisition  (SCADA)  system;  cleanup, 
including  road  paving;  water  pipeline  replacement, 
involving  the  replacement  of  two  36  in.  diameter 
water  mains  washed  away  during  the  breach.  Total 
cost  for  the  seven  phases  approached  $11  million; 
the  rehabilitation  of  powerhouse  No.  1  alone  cost 
53,350,000.  (Roseman-PTT) 
W89-01255 


8D.  Soil  Mechanics 


ASSIGNMENT  OF  THE  CHARACTERISTICS 
OF  CLAY-RUBBLE  SOILS  IN  WATERTIGHT 
COMPONENTS  OF  EARTH  DAMS, 

V.  V.  Burenkova. 

Hydrotechmcal  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  401-407,  January  1988.  6  fig,  12  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7.  p  17-21,  July  1987. 

Descriptors:  *Earth  dams,  *Dams,  "Hydraulic 
structures,  "Soil  physical  properties,  Soil  density, 
Soil  strength,  Clay,  Rubble,  Soil  stability. 

Clay  soils  with  coarse-grain  inclusions  (clay- 
rubble)  are  widely  used  as  materials  for  watertight 
components  in  earth  dams.  Investigations  of  prop- 
erties of  such  soils  have  been  performed  since  1968 
in  relation  to  a  substantiation  of  their  use  as  water- 
tight components  of  the  Nurek,  Kolyma,  Izobil'- 
nyi,  Rogun,  Boguchany,  and  other  dams.  A  deter- 
mination of  the  design  characteristics  of  soil  relat- 
ed to  an  evaluation  of  strength,  stability,  and  selec- 
tion of  the  economic  construction  of  a  dam  ulti- 
mately comes  to  assigning  the  necessary  density  of 
the  soil  in  the  dam  body.  The  generalizing  relations 
for  determining  the  optimal  density  of  clay-rubble 
soil  as  a  function  of  the  physical  characteristics  of 
fines  and  rubble-inclusions;  assignment  of  the  mini- 
mum allowable  amount  of  fines  of  all  varieties  of 
clay-rubble  soils  used  in  watertight  components  of 
dams;  determination  of  the  necessary  amount  of 
enriching  soil  for  a  known  content  of  fines  in  the 
soils  being  mixed  and  its  minimum  allowable  con- 
tent in  the  soil  mixture  was  investigated.  On  the 
basis  of  the  work  performed,  a  generalizing  rela- 
tion for  determining  the  optimal  density  of  clay- 
rubble  soils  with  various  contents  of  fines,  and  its 
various  physical  and  mechanical  characteristics,  is 
proposed.  (Friedmann-PTT) 
W89-00036 


DEFORMATION  OF  DAMS  WITH  A  FACING 
AND  THEIR  SEISMIC  STABILITY, 

M.  E.  Groshov,  and  V.  N.  Lombardo. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  4,  p  207-214,  October  1987.  8  fig,  2  tab,  6  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  27-33,  April  1987. 

Descriptors:  "Dams,  "Dam  stability,  "Earth  dams, 
"Deformation,  "Construction  materials,  "Asphalt, 
Rheology,  Construction,  Dam  construction,  Dam 
foundations.  Hydraulic  structures,  Abutments, 
Reservoirs,  Stress,  Tensile  stress,  Facings,  Strain. 

The  stress-strain  state  and  seismic  stability  of  a  dam 
with  a  watertight  asphalt  facing  was  calculated. 
The  calculations  showed  that  in  the  construction 
period  the  maximum  axial  tensile  strains  occur  in 
the  lower  part  of  the  facing  in  the  zone  of  abut- 
ment of  the  downstream  slope  of  the  dam  to  the 
foundation.  They  are  practically  independent  of 
the  scheme  of  constructing  the  dam  and  sequence 
of  filling  the  reservoir.  This  makes  it  possible  to 
place  the  facing  during  construction  of  the  dam 
and  to  fill  the  reservoir  as  the  facing  is  being 
placed.  The  maximum  tensile  strains  of  the  facing 
caused  by  a  seismic  load  are  localized  in  the  upper 
6-m  zone.  They  can  reach  2.2-3.5%  for  peak  accel- 
erations of  the  seismic  action  of  10-15  m/sq  sec. 
The  additional  tensile  strains  in  the  lower  part  of 
the  facing  for  these  accelerations  do  not  exceed 
0.5%.  Earth  dams  with  a  facing  have  a  high  seis- 
mic stability.  When  an  impervious  facing  is  provid- 
ed they  can  withstand  a  seismic  action  with  a  peak 
acceleration  of  10-15  m/sq  sec.  (Doria-PTT) 
W89-00070 


SUBSOIL  INVESTIGATION  OF  ICE  LENSING 
AT  THE  CALGARY,  CANADA,  FROST  HEAVE 
TEST  FACILITY, 

L.E.C.  Engineering,  Calgary  (Alberta). 

For  primary  bibliographic  entry  see  Field  2C. 

W89-00389 


SELECTION  OF  A  METHOD  FOR  COMPUT- 
ER-AIDED DESIGN  OF  EARTH  DAMS, 

N.A.  Krasil'nikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  350-355,  December  1987.  3  fig,  3  tab,  11 
ref.  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo, No.  6,  p  33-36,  June  1987. 

Descriptors:  "Slope  stability,  "Computer  models, 
"Earth  dams,  "Dam  design,  "Computer-aided 
design,  Dam  construction.  Engineering  geology, 
Design  criteria,  Hydraulic  engineering. 

Earth  dams  of  modern  hydro  developments  are 
being  constructed  under  complex  engineering-geo- 
logic conditions.  Measures  to  ensure  the  stability  of 
slopes  both  during  construction  and  during  oper- 
ation are  the  main  part  of  the  design  of  these 
structures.  In  the  modern  hydraulic  engineering 
literature  considerable  attention  is  devoted  to  se- 
lecting an  engineering  method  of  calculating  these 
structures.  At  design  organizations  mass  calcula- 
tions of  the  stability  of  slopes  of  earth  dams,  em- 
bankments, etc.,  are  being  carried  out  with  the  aid 
of  computers  and  with  consideration  of  many  com- 
plicating circumstances,  but  with  the  minimum 
participation  of  specialists  in  the  area  of  engineer- 
ing geology.  Under  these  conditions  the  necessary 
accuracy  of  the  calculation  can  be  provided  only  if 
engineering  methods  checked  by  practice  are  used 
in  the  calculation,  with  careful  consideration  to 
limits  and  conditions  of  use.  It  is  necessary  to 
substantially  increase  the  requirements  imposed  on 
the  existing  and  newly  developed  engineering 
methods  of  calculating  earth  slopes  which  are  to  be 
used  on  computers.  To  provide  calculation  accura- 
cy and  structural  reliability,  these  engineering 
methods  should  take  into  account  requirements  of 
a  geological,  technical,  and  economic  character. 
(VerNooy-PTT) 
W89-OO056 


EXCAVATION       OF       HEAVY       SOILS       BY 
DREDGES, 

For  primary  bibliographic  entry  see  Field  8H. 
W89-00068 


USE  OF  CLAY  SOILS  IN  THE  CONSTRUC- 
TION OF  CUTOFF  CURTAINS, 

P.  F.  Sobkalov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  14-18,  July  1987.  4  tab,  6  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
22-25,  January  1987. 

Descriptors:  "Clays,  "Construction,  "Hydraulic 
engineering,  "Cutoffs,  "Structural  engineering, 
Slurry  trench  method,  Cutoff  curtains,  Soviet 
Union. 

The  problem  of  using  local  materials  in  hydrotech- 
nical construction  is  quite  urgent  due  to  a  striving 
for  a  reduction  in  the  cost  of  construction  and 
wide  introduction  of  new  technological  develop- 
ments proposing  the  use  of  local  materials.  The 
slurry  trench  method  is  one  of  the  prospective 
methods  which  is  being  used  successfully  in  hydro- 
technical  and  industrial  construction  when  build- 
ing cutoff  curtains  and  underground  load-bearing 
structures.  Despite  the  advantages  of  the  slurry 
trench  compared  with  other  methods,  it  has  not 
had  sufficient  development  in  hydrotechnical  con- 
struction. One  of  the  causes  of  the  insufficient  use 
of  the  slurry  trench  method  is  the  presence  of 
costly  bentonite  clays  in  the  technological  cycle 
when  constructing  the  trench  walls.  There  are  two 
ways  of  solving  this  problem:  (1)  the  development 
of  recipes  of  hardening  slurries  on  a  base  of  ben- 
tonite clays  suitable  for  a  one-stage  construction 
technology,  and  (2)  replacement  of  bentonite  clays 
by  local  ones  preliminarily  treated  with  chemical 
reagents  and  with  mechanical  cleaning.  The 
second  solution  was  tested  by  analyzing  local  clays 
and  their  suitability  in  the  development  of  cutoff 
curtains.  The  use  of  local  clays  can  considerably 
broaden  the  area  of  use  of  the  slurry  trench 
method  for  constructing  cutoff  curtains  in  the 
northern  and  northwestern  regions  of  the  Soviet 
Union.  (Brock-PTT) 
W89-00549 


EFFECT  OF  SEEPAGE  ON  EARTH  DAMS, 
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V.  F.  Kanarskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  19-21,  July  1987.  3  fig,  3  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
26-27,  January  1987. 

Descriptors:  'Seepage,  'Earth  dams,  'Water  level 
fluctuations,  Dams,  Cutoffs,  Reinforced  concrete. 

Under  conditions  of  daily  fluctuations  of  the  water 
levels  in  water  bodies  unsteady  seepage  is  observed 
in  the  body  of  dams.  The  effect  of  this  seepage  was 
examined,  especially  with  regard  to  the  design  of 
future  earth  structures.  With  a  rise  in  water  level, 
the  inflow  into  soils  of  the  structure  from  the 
upstream  slope  and  outflow  of  seeping  water  into 
the  foundation  and  drainage  increase,  reaching 
maximum  values  at  the  normal  pool  level.  With  a 
drop  in  water  level,  the  inflow  and  outflow  of 
seeping  water  decreases,  and  the  seeping  water 
remains  in  the  body  of  the  earth  structure  in  the 
form  of  a  seepage  mound.  In  all  investigated  cases, 
the  absence  of  effluent  seepage  on  the  upstream 
slope  at  a  water  level  corresponding  to  the  dead 
storage  level,  means  that  the  protective  coverings 
do  not  experience  an  uplift  pressure.  Under  these 
conditions,  a  filterless,  solid  reinforced-concrete 
covering  has  reliably  protected  upstream  slopes  of 
dikes  with  fluctuating  water  levels.  (Brock-PTT) 
W89-0O550 


PROCEDURE  FOR  EVALUATING  MUNICI- 
PAL SOLID  WASTE  LEACHATE  COMPO- 
NENTS CAPABLE  OF  CAUSING  VOLUME 
SHRINKAGE  IN  COMPACTED  CLAY  SOILS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-00621 


LABORATORY    ANALYSIS    OF    MUDFLOW 
PROPERTIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-00899 


INTERACTION  OF  EARTHEN  LINER  MATE- 
RIALS WITH  INDUSTRIAL  WASTE  LEACH- 
ATE, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-00997 


STABILITY  OF  SAND  SLOPES  IN  THE 
GROUNDWATER  DISCHARGE  ZONES, 

E.  I.  Mikhnevich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p  519-524,  September  1988.  3  fig,  1  tab,  8 
ref.  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo, No.  9,  p  22-25,  September  1987. 

Descriptors:  'Canals,  'Slope  stability,  'Banks, 
'Seepage,  'Surface-groundwater  relations, 
Groundwater,  Groundwater  movement,  Sand, 
Surface  water,  Slopes,  Reclamation,  Soviet  Union, 
Mathematical  equations,  Base  flow,  Design  crite- 
ria, Soil  water. 

The  failure  of  sand  slopes  of  reclamation  canals 
and  embankments,  mainly  due  to  the  loss  of  local 
stability  under  the  effect  of  ground  and  surface 
water,  is  discussed  in  quantitative  terms.  The 
height  of  effluent  seepage  (He)  of  groundwaters  is 
an  important  calculation  parameter  needed  for  esti- 
mating local  stability  of  the  slopes  of  canals  and 
earth  structures  and  for  designing  their  draining 
revetments  (inclined  drainage).  A  comparison  of 
the  existing  formulas  shows  that  the  results  of 
calculations  differ  considerably  among  themselves 
and  from  the  experimental  data.  A  theoretical  rela- 
tion is  presented,  that  makes  it  possible  to  more 
accurately  determine  the  He  in  single-layer  soils 
with  a  slope  coefficient  of  m  >  or  =  1,  various 
lengths  of  the  seepage  path,  depth  of  the  impervi- 
ous bed,  and  the  presence  of  water  in  the  channel. 
Schemes  for  calculating  the  effect  of  forces  in  the 
groundwater  discharge  zone,  by  deriving  theoreti- 
cal relation  and  by  deriving  semiempirical  formu- 
las, are  presented.  (Miller-PTT) 


W89-01174 


EVALUATION  OF  THE  RELIABILITY  OF 
WAVE-PROTECTION  SLAB  REVETMENTS  OF 
EMBANKMENT  SLOPES, 

I.  N.  Ivashchenko,  L.  V.  Komel'kov,  and  V.  B. 
Yancher. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p  530-538,  September  1988.  4  fig,  3  tab,  10 
ref.  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo, No.  9,  p  29-33,  September  1987. 

Descriptors:  'Bank  protection,  'Performance  eval- 
uation, 'Embankments,  'Bank  protection,  'Per- 
formance evaluation,  'Earth  dams,  'Evaluation, 
'Structural  engineering.  Hydraulic  structures, 
Concrete  dams.  Slabs,  Slopes,  Quantitative  analy- 
sis. 

The  service  reliability  of  wave-protection  slab  cov- 
erings of  slopes  of  earth  dams  and  embankments 
was  evaluated.  The  investigations  were  carried  out 
for  a  sand-fill  embankment  with  an  approximate 
length  of  18  km  and  an  average  height  of  10  m.  A 
modern  approach  to  an  evaluation  of  the  state  of 
an  operating  hydraulic  structure  based  on  a  quanti- 
tative evaluation  of  its  reliability  is  realized.  This 
approach  made  it  possible  to  express,  in  a  single 
index,  the  possibility  of  the  occurrence  of  three 
different  types  of  limit  state-of-the-wave  protection 
revetment  and  to  analyze  their  relative  role  in  the 
formation  of  the  reliability  of  the  structure.  The 
use  of  an  engineering  method  of  quantitative  eval- 
uation of  reliability  made  it  possible  to  simulta- 
neously take  into  account  the  probability  of  devi- 
ation of  several  acting  factors  from  the  calculated 
values,  as  well  as  the  probabilities  of  all  possible 
combinations  of  the  indicated  factors.  The  method 
presented  here  also  can  be  used  for  evaluating  the 
reliability  of  reinforced-concrete  facings  of  earth 
dams,  apron  slabs,  and  other  analogous  structures. 
(Miller-PTT) 
W89-01176 


SOME  RESULTS  OF  INVESTIGATING  THE 
STATE  OF  THE  POWERHOUSE  OF  THE 
PLYAVINYAS  HYDROELECTRIC  STATION, 

O.  N.  Nosova,  L.  G.  Egorova,  I.  E.  Shakars,  and 
V.  M.  Yaunzema. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p  552-558,  September  1988.  4  fig,  5  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  42-46,  September  1987. 

Descriptors:  'Foundations,  'Plyavinyas  Hydro- 
electric Plant,  'Hydroelectric  plants,  'Inspection, 
'Hydraulic  structures,  Stress,  Foundation  failure, 
Soviet  Union,  Spillways,  Soil  creep,  Tectonics, 
Risks,  Drainage  wells. 

An  on-site  evaluation  of  the  state  of  the  spillway- 
type  Plyavinyas  hydroelectric  station  was  conduct- 
ed and  verifying  calculations  of  the  stability, 
strength  and  displacements  of  the  structure-foun- 
dation system  were  performed.  The  state  of  the 
powerhouse,  at  present,  can  be  considered  satisfac- 
tory. Examining  the  indices  characterizing  the  sta- 
bility and  strength  as  a  whole,  it  is  noted  that  (1) 
uplift  on  the  base  of  the  powerhouse  does  not 
exceed  the  design  values,  (2)  movements  of  the  soil 
stratum  under  the  right  bank  abutment  are  a  local 
(3)  deformations  of  the  foundation  (settlements, 
displacements)  can  be  attributed  to  slowly  devel- 
oping processes,  and  (4)  results  of  calculating  the 
stability  and  the  actual  stresses  in  the  anchoring 
fittings  of  the  blanket  indicate  the  presence  of  a 
sufficient  factor  of  safety  and  stability  of  the  pow- 
erhouse-foundation system.  Since  the  causes  of 
movement  of  the  soil  stratum  are  present  still  not 
completely  clear  and  the  relation  between  these 
movements  and  the  slowly  developing  deforma- 
tions is  not  understood,  a  long-range  forecast  of 
the  state  of  the  structure  is  practically  impossible. 
Since  the  new  row  of  drainage  wells  of  the  right 
slope  proved  to  be  ineffective,  it  is  necessary  to 
continue  searching  for  the  possibility  of  transfer- 
ring the  discharge  zone  of  the  Amata-Gauya  hori- 
zon to  a  greater  distance  from  the  man  structure. 
(Miller-PTT) 
W  89-0 1180 
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SEISMIC  STRESS  STATE  OF  UNDERGROUND 
STRUCTURES  WITH  CONSIDERATION  OF 
THE  EFFECT  OF  THE  FREE  SURFACE, 

G.  L.  Khesin,  I.  K.  Kostin,  V.  V.  Nemchinov,  and 
E.  V.  Yureneva. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  395-401,  January  1988.  7  fig,  1  tab,  6  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  7,  p  13-17,  July  1987. 

Descriptors:  'Seismic  properties,  'Underground 
structures,  'Hydroelectric  plants,  'Stress  analysis, 
Geology,  Soviet  Union,  Tensile  stress,  Stress, 
Computer  programs,  Mathematical  analysis. 

Underground  hydraulic  structures  are  located  at 
depths  commensurate  with  seismic  wavelengths, 
and  therefore  the  free  surface  participates  in  the 
formation  of  the  seismic  stress  state  around  under- 
ground structures.  The  effect  of  the  free  surface  is 
observed  even  in  the  case  of  such  underground 
structures  as  the  machine  hall  of  the  Rogun  hydro- 
electric station,  located  at  a  depth  of  350  m.  An 
investigation  was  conducted  that  made  it  possible 
to  trace  the  regularities  of  the  change  in  stresses 
with  depth  in  the  simplest  case  of  a  semiinfinite 
elastic  solid  with  reflection  of  plane  waves  from  a 
smooth  free  surface.  The  study  resulted  in  a  com- 
puter program  (a  main  program  and  four  subpro- 
grams) for  determining  stresses  at  any  point  of  an 
elastic  mass  near  a  surface  of  arbitrary  configura- 
tion under  the  effect  of  waves  of  an  arbitrary  type. 
It  was  found  that  the  direction  of  the  seismic  ray 
phi  =  25  degrees  is  the  worst  for  the  given  struc- 
ture, since  substantial  tensile  stresses  occur  in  the 
roof  and  floor  of  the  working.  An  analogous  pic- 
ture also  occurs  for  ray  direction  phi  =  90  de- 
grees, but  values  of  the  tensile  stresses  in  this  case 
are  less.  The  method  broadens  the  possibility  of 
calculating  stress  states  of  underground  structures 
since  it  permits  taking  into  account  the  effect  of 
the  free  surface  and  character  of  the  seismic  effect. 
(Friedmann-PTT) 
W 89-0003 5 


CALCULATION  OF  SEISMIC  SAFETY  OF 
TUNNELS  DURING  BLASTING, 

M.  I.  Shuifer. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  408-410,  January  1988.  1  tab,  6  fig.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
7,  p  21-23,  July  1987. 

Descriptors:  'Seismic  properties,  'Tunnels,  'Exca- 
vation, 'Hydroelectric  plants,  Hydraulic  engineer- 
ing, Construction,  Hydraulic  structures,  Stress, 
Safety,  Rapid  excavation. 

In  the  construction  of  power  facilities  on  rock 
foundations,  simultaneous  blasting  excavations  of 
underground  complexes  and  pits  on  the  surface  is 
widely  developed.  The  requirements  of  intensifica- 
tion of  construction  are  being  realized  by  increas- 
ing the  power  of  the  explosions  and  bringing  to- 
gether simultaneously  the  workings  being  driven 
and  those  being  operated.  A  rational  approach  to 
an  engineering  solution  of  this  problem  was  at- 
tempted through  calculations  that  generalize  and 
typify  the  empirical  data  of  seismometric  and  ma- 
croseismic  observations.  Approximate  calculations 
do  not  account  for  the  special  conditions  of  forma- 
tion of  the  dynamic  stress  field  in  completely  struc- 
tured masses.  For  the  calculated  distances,  the 
seismic  effects  of  explosions  should  be  regarded  as 
an  essentially  small  additional  (to  the  constantly 
acting  static)  loading  of  the  object.  (Friedmann- 
PTT) 
W89-00037 


PROSPECTS  OF  IMPROVING  THE  PREDIC- 
TION OF  THE  HAZARD  OF  ROCK  BURSTS 
DURING  TUNNELING, 

M.  G.  Bikineev,  A.  D.  Bondarenko,  B.  A.  Lysikov, 
G.  A.  Lczobko,  and  I.  F.  Ponomarev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  410-414,  January  1988.  2  tab,  3  ref.  Trans- 
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lated  from  Gidroiekhnicheskoe  Stroitel'stvo,  No. 
7,  p  23-26,  July  1987. 

Descriptors:  'Tunneling,  'Excavation,  'Safety, 
•Construction,  'Hydraulic  structures,  'Under- 
ground structures,  Mathematical  equations,  Predic- 
tion, Drilling,  Engineering,  Risks,  Geology,  Hy- 
draulic. 

A  study  of  the  regularities  of  the  change  in  the 
properties  of  a  volcanogenic  burst-hazardous  rock 
mass  showed  that  the  cause  of  occurrence  of  rock 
and  gas  bursts  is  fracture  of  the  rocks  by  blasting 
operations  in  hazardous  zones,  which  are  charac- 
terized by  an  increased  rock  pressure,  gas  satura- 
tion, and  reduced  strength  of  the  rock  mass.  In  this 
case,  unity  of  the  nature  of  the  burst  hazard  of 
igneous  and  sedimentary  rocks,  bursts  of  which 
have  been  known  in  the  Donbas  for  several  dec- 
ades, was  established.  On  the  basis  of  investiga- 
tions, indices  characterizing  the  burst  hazard  of 
igneous  rocks  were  determined,  which  made  it 
possible  to  solve  the  main  problem  of  providing 
safety  of  tunneling  operations.  An  equation  for  the 
prediction  of  the  upper  limit  of  rock  burst  hazard  is 
presented.  Use  of  this  prediction  makes  it  possible 
to  provide  a  decrease  of  nonproductive  expendi- 
tures with  the  minimum  necessary  volumes  of  drill- 
ing exploratory  holes.  Along  with  its  use,  it  is 
necessary  to  improve  the  prediction  of  burst 
hazard  based  on  a  three-stage  prediction.  This  will 
provide  safety  of  tunneling  operations  and  will 
make  it  possible  to  take  into  account  in  greater 
detail  the  factors  of  burst  hazard  when  designing 
and  constructing  underground  hydraulic  structures 
according  to  the  selected  technology.  (Friedmann- 
PTT) 
W89-00038 


GAS  SHOWS  DURING  CONSTRUCTION  OF 
HYDRAULIC  TUNNELS, 

V.  K.  Razumov,  and  S.  I.  Skiba. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  4,  p  215-219,  October  1987.  1  fig,  4  ref.  Trans- 
lated from  Gidroiekhnicheskoe  Stroitel'stvo,  No. 
4,  p  34-37,  April  1987. 

Descriptors:  'Rock  gases,  'Tunnel  construction, 
•Rock  excavation,  'Hazards,  'Engineering  geolo- 
gy, Tunnels,  Hydraulic  structures,  Costs,  Con- 
struction costs,  Rock  properties,  Excavation,  Engi- 
neering, Safety,  Soviet  Union,  Methane,  Carbon 
dioxide. 

Examples  are  presented  to  indicate  that,  when 
driving  tunnels  in  the  Caucasus  regions,  builders 
often  come  across  gas  releases,  mainly  methane 
and  carbon  dioxide.  The  presence  of  gas-contain- 
ing or  gas-conducting  rocks  along  routes  of  tunnels 
has  a  considerable  effect  on  construction  time  and 
cost  and  also  requires  the  introduction  of  special 
safety  measures  and  the  conversion  of  the  work  to 
a  gas  regime.  When  driving  tunnels,  it  is  necessary 
to  carry  out  thorough  engineering-geological  doc- 
umentation. Upon  a  change  in  the  mining-geologi- 
cal conditions  compared  with  the  design  condi- 
tions, it  is  necessary  to  revise  the  forecasts  on 
possible  gas  shows  and  to  introduce  corrections  in 
the  methods  of  tunneling,  supporting  the  workings, 
and  checking  the  state  of  the  underground  atmos- 

here.  (Doria-PTT) 

'89-00071 


8 


CERTAIN    CHARACTERISTICS    OF    CALCU- 
LATING ANGULAR  RETAINING  WALLS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-O0O76 


TRANSIENT  PRESSURES  IN  HYDROTECHNI- 
CAL TUNNELS  DURING  EARTHQUAKES, 

University  of  Southern  California,   Los  Angeles. 
S.  B.  Kojic,  and  M   D.  Trifunac. 
Earthquake  Engineering  and  Structural  Dynamics 
UEEBG,  Vol.  16,  No.  3,  p  523-539,  April  1988.  10 
fig,  16  ref. 

Descriptors:  'Earthquakes,  'Seismic  properties, 
•Tunnels,  'Hydraulic  structures,  'Underground 
structures,  Mathematical  studies,  Dams,  Hydrostat- 
ic pressure,  Reservoirs,  Hydrodynamics,  Resistivi- 
ty, Strength. 


Transient  pressures  generated  by  earthquake  shak- 
ing in  hydrotechnical  tunnels  were  evaluated  by 
the  discrete  Fourier  transform  sequence.  The  ef- 
fects of  the  horizontal  ground  motion  accelerating 
the  closed  downstream  tunnel  gate,  as  well  as  the 
upstream  dam  face,  and  the  influence  of  the  verti- 
cal motion  of  the  reservoir  floor  are  considered.  It 
is  shown  that  high  hydrodynamic  pressures  can  be 
developed,  several  times  larger  than  the  hydrostat- 
ic pressure.  (Author's  abstract) 
W89-00448 


CALCULATION  OF  PRESSURE  TUNNEL  LIN- 
INGS WITH  CONSIDERATION  OF  CONSOLI- 
DATION GROUTING  OF  THE  ROCKS, 

For  primary  bibliographic  entry  see  Field  8C. 

W89-00547 


DETERMINATION  OF  THE  MECHANICAL 
CHARACTERISTICS  OF  ROCKS  BY  THE 
METHOD  OF  VOLUME  CONFINEMENT  OF 
DEFORMATIONS, 

A.  S.  Morozov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  9-13,  July  1987.  4  fig,  5  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
19-22,  January  1987. 

Descriptors:  'Rock  mechanics,  'Engineering  geol- 
ogy, 'Hydraulic  engineering,  'Construction, 
Mathematical  analysis,  Rock  properties,  Stress- 
Strain  state. 

For  designing  and  constructing  hydraulic  struc- 
tures on  a  rock  foundation  under  complex  engi- 
neering-geologic conditions  it  is  important  to  pre- 
dict the  behavior  of  the  rock  mass  which  is  the 
foundation  of  the  structure  under  a  load.  At 
present  such  a  prediction  is  made  on  the  basis  of 
analyzing  the  stress-strain  state  of  the  foundation- 
structure  system  by  numerical  methods.  An  impor- 
tant role  in  this  case  is  played  by  the  mechanical 
properties  of  the  rock  determined  in  a  volume 
stress  state  up  to  the  ultimate  strength  and  after  the 
start  of  macro  fracturing.  These  properties  should 
be  determined  with  consideration  of  a  constant 
change  in  stress  state  of  the  investigated  volume  of 
rock,  which  occurs  inside  the  rock  mass  of  the 
foundation  due  to  confinement  of  the  deformation 
of  individual  elements.  Of  particular  importance  is 
the  application  of  the  values  of  the  mechanical 
strength  and  modulus  of  deformation  obtained  to 
large  volumes  of  rocks  interacting  with  the  engi- 
neering structure.  A  method  is  proposed  for  testing 
rocks  under  conditions  of  volume  confinement  of 
deformations,  which  makes  it  possible  to  obtain  the 
penultimate  and  ultimate  moduli  of  deformation  of 
rock  from  tests  of  one  specimen.  The  possibilities 
of  the  method  were  demonstrated  for  sandstones  of 
the  Zelenchuk  hydrostation  from  the  zone  of  hy- 
draulic pressure  tunnels.  (Brock-PTT) 
W89-00548 


EXPERIENCE  IN  DETERMINING  THE  NU- 
MERICAL CHARACTERISTICS  OF  LAND- 
SLIDE MOVEMENTS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-00551 


ESTIMATION  OF  THE  RELIABILITY  OF 
EARTH  DAMS  WITH  CONSIDERATION  OF 
SEISMIC  LOADS, 

N.  A.  Isakhanyan,  V.  S.  Pepoyan,  A.  P.  Troitskii, 
and  S.  G.  Shul'man. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  1,  p  51-58,  July  1987.  18  ref.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  51-55, 
January  1987. 

Descriptors:  'Dams,  'Seismic  properties,  'Con- 
struction, 'Hydraulic  engineering,  'Mathematical 
models,  Structural  engineering,  Earth  dams,  Reli- 
ability. 

Earth  dams  are  widely  used  in  hydrotechnical 
construction  practice,  including  in  seismically 
active  regions,  and  problems  of  ensuring  their 
strength  and  reliability  remain  urgent.  Methods  are 
given  for  estimating  the  reliability  of  earth  dams 


under  seismic  loads  in  the  framework  of  simplified 
models:  quasistatic  (linear  spectral)  theory  of  seis- 
mic stability  and  the  Newmark  scheme.  The  meth- 
ods permit  an  approximate  consideration  of  the 
effect  of  the  main  factors  determining  the  reliabil- 
ity of  a  structure:  intensity  and  frequency  of  earth- 
quakes, life  of  the  structure,  water  level  in  the 
upstream  and  downstream  pools,  character  of  in- 
formation about  the  deformation  and  strength  pa- 
rameters of  the  soils,  models  of  limit  states,  etc. 
The  characteristics  of  reliability  (probability  of  no 
failure)  obtained  can  be  used  for  comparing  differ- 
ent variants  of  structures  as  well  as  for  comparison 
with  certain  available  characteristics  of  reliability 
(obtained  on  the  basis  of  the  statistics  of  failure  and 
damages  of  structures  of  the  given  type).  (Brock- 
PTT) 
W89-00557 


COMPLEX  GEOLOGY  LEADS  TO  AN  UNUSU- 
AL DESIGN  FOR  THE  LAKHWAR  DAM, 

Irrigation  Design  Organization,  Roorkee  (India). 
C.  K.  Agrawal,  and  B.  M.  Arora. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  8,  p  28-32,  August  1988.  6 
fig,  2  tab. 

Descriptors:  'Foundation  racks,  'Yamuna  River, 
'Hydroelectric  plants,  'India,  'Gravity  dams, 
'Hydraulic  structures,  'Design  criteria.  Project 
planning,  Electric  powerplants,  Spillways,  Engi- 
neering, Himalaya  Mountains,  Lakhwar,  Peaking 
capacity,  Diversion  structures,  Dam  construction, 
Tunnels. 

The  204  m-high  Lakhwar  concrete  gravity  dam  is 
at  present  under  construction  in  the  Himalayas, 
harnessing  the  waters  of  the  Yamuna  river  in  India 
to  generate  300  MW  of  peaking  power  in  an  under- 
ground powerhouse  located  in  the  right  abutment. 
The  project  is  scheduled  for  completion  in  1995. 
The  difficult  foundation  conditions  have  led  to 
several  changes  from  the  original  layout  and  shape 
of  the  project,  sign  of  the  dam  section  and  energy 
dissipation  arrangements  are  described.  Aspects  of 
the  project  highlighted  include  section  design  of 
the  dam,  the  Lakhwar  spillway,  the  underground 
machine  hall,  two  river  diversion  tunnels,  concrete 
placement,  and  progress  of  the  works  overall.  (Au- 
thor's abstract) 
W89-01005 


IMPROVEMENT  OF  THE  LAYOUTS  AND 
DESIGN  OF  UNDERGROUND  HYDRAULIC 
STRUCTURES, 

V.  M.  Mostkov,  and  V.  F.  Ilyushin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p  509-514,  September   1988.  5  fig,  6  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  9,  p  14-18,  September  1987. 

Descriptors:  'Underground  structures,  'Tunnel 
construction,  'Hydraulic  structures,  'Structural 
engineering,  'Structural  geology,  Surge  tanks, 
Gates,  Tunnels,  Construction,  Soviet  Union,  Hy- 
droelectric plants,  Design  criteria. 

Ways  to  improve  layouts  and  designs  of  under- 
ground hydrotechnical  construction  are  examined 
in  three  ways:  (1)  combination  of  diversion  and 
service  tunnels,  (2)  use  of  structural  elements  in- 
volving the  rock  mass  in  being  worked,  and  (3)  use 
of  precast  and  precast-cast  in  situ  underground 
structural  elements.  In  Soviet  practice  of  recent 
years,  there  are  many  examples  of  the  successful 
combination  of  underground  hydraulic  structures 
(gate  chambers  and  surge  tanks,  machine  halls  and 
transformer  rooms,  tunnels  of  various  purpose). 
Improvement  of  the  layouts  and  designs  by  com- 
bining the  functions  of  tunnels,  using  designs  in- 
volving the  surrounding  rock  and  precast  structur- 
al elements,  is  an  important  reserve  of  scientific 
and  technological  progress.  The  advantage  of  the 
described  designs  compared  with  the  traditional 
ones  is  the  ability  to  transmit  part  of  the  loads  to 
the  surrounding  rock  mass  and  to  reduce  the  con- 
sumption of  materials  for  the  tunnel.  The  use  of 
precast  and  precast-cast  in  situ  linings  of  hydraulic 
tunnels  is  unquestionably  progressive  and  should 
find  wider  use.  Since  the  majority  of  progressive 
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designs  are  possible  only  if  a  smooth  contour  of  the 
workings  is  provided  and  because  overbreak  of 
rock  and  overplacement  of  concrete  harmful,  it  is 
necessary  to  develop  and  introduce  an  effective 
technology  of  smooth  blasting  in  the  Soviet  under- 
ground construction  for  the  most  characteristic 
engineering-geological  conditions.  (Miller-PTT) 
W89-01172 


8F.  Concrete 


TECHNOLOGY  OF  CASTING  PRECAST  PIPE- 
LINE ELEMENTS  OF  THE  KAISIADORY'S 
PUMPED-STORAGE  STATION, 

A.  D.  Osipov,  N.  V.  Yudina,  R.  A.  Yakubonis,  I. 
M.  Velanishkis,  and  O.  B.  Lyapin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  436-441,  January  1988.  1  fig,  3  tab.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
7,  p  42-46,  July  1987. 

Descriptors:  'Hydraulic  structures,  *Pipelines, 
'Concretes,  'Plastics,  Chemical  properties,  Con- 
struction, Pumped  storage,  Economic  aspects. 

The  Soviet  construction  industry  widely  used  su- 
perplasticizers,  technological  additives  to  the  con- 
crete mix  having  properties  of  (1)  brief  effective 
dilution  of  the  concrete  mix  for  1.5-2.0  h  from  the 
time  of  mixing,  and  (2)  not  affecting  the  structural 
and  deformational  properties  of  the  concrete,  since 
it  does  not  enter  into  chemical  reactions  occurring 
in  the  concrete  during  its  hardening.  The  substan- 
tiation of  the  use  of  the  plasticizers  S-3  and  'Dofen' 
for  obtaining  a  self-compacting  concrete  cast  con- 
crete mix  was  investigated.  Development  of  the 
self-compacting  concrete  mix,  investigations  of  the 
properties  of  the  cast  concretes,  and  technology  of 
their  placement  were  studied  as  applied  to  the 
precast  elements  of  the  pipelines  of  the  Kaisiadorys 
pumped-storage  station,  for  the  purpose  of  elimi- 
nating the  operation  of  compacting  the  concrete 
mix.  Results  of  the  experiment  indicated  that  the 
use  of  a  cast  concrete  mix  with  a  superplasticizer 
for  concreting  structures  is  technically  expedient 
and  economically  effective.  (Friedmann-PTT) 
W89-00045 


WORKS  OF  S.  V.  SHESTOPEROV  ON  FROST 
RESISTANCE  OF  HYDROTECHNICAL  CON- 
CRETE, 

F.  M.  Ivanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  377-380,  December  1987.  3  fig,  7  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  6,  p  55-57,  June  1987. 

Descriptors:  'Concrete  technology,  'Freeze-thaw 
tests,  'Concrete  testing,  'Biographies,  Frost  pro- 
tection, Soviet  Union,  History. 

Sergei  Vladimirovich  Shestoperov  (1904-1984)  is 
known  as  a  prominent  scientist  in  the  area  of 
concrete  technology.  He  devoted  a  considerable 
part  of  his  work  to  investigations  in  the  area  of  the 
durability,  particularly  frost  resistance,  of  hydro- 
technical  concrete.  As  long  ago  as  the  early  1930s, 
Shestoperov  undertook  extensive  experimental  in- 
vestigations of  the  frost  resistance  of  concrete  for 
the  construction  of  the  Moscow  Canal.  Shesto- 
perov devoted  special  attention  to  a  study  of  the 
role  of  the  mineralogical  composition  of  cement  in 
creating  a  frost-resistant  concrete  structure.  The 
results  of  his  extensive  experimental  investigations 
were  made  into  a  monograph  and  republished  sev- 
eral times.  A  characteristic  feature  of  Shestoper- 
ov's  works  was  the  scale  of  his  experiments.  As 
long  ago  as  1940  tests  involving  several  thousand 
concrete  specimens  were  undertaken  under  natural 
conditions.  Shestoperov  was  an  enthusiastic  inves- 
tigator and  his  activities  in  the  area  of  concrete 
technology  and  investigations  of  the  durability  of 
concrete  promoted  the  technical  progress  of  con- 
struction in  the  Soviet  Union.  (VerNooy-PTT) 
W  89-00061 


EFFECTS  OF  THREE  ORGANICS  ON  SELECT- 
ED PHYSICAL  PROPERTIES  OF  TYPE  I 
PORTLAND  CEMENT, 


Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-00994 


TRANSMISSION  ELECTRON  MICROSCOPIC 
STUDY  OF  SOLIDIFIED/STABILIZED  OR- 
GANICS, 

Louisiana  State   Univ.,   Baton  Rouge.   Hazardous 

Waste  Research  Center. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01000 


EVALUATION  OF  THE  RELIABILITY  OF 
WAVE-PROTECTION  SLAB  REVETMENTS  OF 
EMBANKMENT  SLOPES, 

For  primary  bibliographic  entry  see  Field  8D. 
W89-01176 


CHARACTERISTICS  OF  THE  ORGANIZA- 
TION AND  PERFORMANCE  OF  WORKS  IN 
THE  DAM  FOUNDATION  OF  THE  AL-HA- 
DITHAH  HYDRO  DEVELOPMENT  (IRAQ), 

N.  V.  Dmitriev,  L.  I.  Malyshev,  V.  A.  Ashikhmen, 
and  D.  A.  Kalinkevich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  9,  p  563-569,  September  1988.  3  fig,  3  tab,  2 
ref.  Translated  from  Gidrotekhnicheskoe  Stroi- 
tel'stvo, No.  9,  p  53-56,  September  1987. 

Descriptors:  *A1-Hadithah  Hydro  Development, 
'Dam  construction,  'Dams,  'Dam  foundations, 
'Grouting,  'Drilling,  Hydroelectric  plants,  'Iraq, 
Technology,  Foreign  aid,  Performance  evaluation. 

The  construction  of  a  grout  curtain  with  a  depth  of 
90  m  and  front  length  of  8920  m  made  in  the 
foundation  of  the  retaining  structures  of  the  al- 
Hadithah  (Iraq)  is  discussed.  Work  on  creating  the 
curtain  in  the  dam  foundation  begin  in  early  1978 
and  continued  to  December  1984.  The  grout  cur- 
tain was  arbitrarily  divided  into  right-bank,  left- 
bank,  and  channel  stretches.  Information  on  the 
amount  of  work  on  the  curtain  stretches  and  data 
on  the  consumption  of  materials  are  given.  The 
performance  of  the  massive  grouting  operations 
within  the  prescribed  time  and  with  a  high  quality 
was  possible  only  thanks  to  maximum  industrializa- 
tion of  industry  and  technology.  The  drilling  and 
grouting  equipment  manufactured  in  the  USSR 
showed  a  high  operating  reliability.  The  methods 
and  technology  of  the  grouting  works  used  should 
be  recognized  as  the  most  economical  from  the 
viewpoint  of  the  time  and  quality  of  the  work. 
They  can  be  recommended  for  use  under  condi- 
tions of  Soviet  hydrotechnical  construction. 
(Miller-PTT) 
W89-01182 
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MANUFACTURE  OF  POLYETHYLENE  SEALS 
FOR  HIGH-HEAD  GATES  OF  HYDRAULIC 
STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8G. 
W89-00043 


MANUFACTURE  OF  POLYETHYLENE  SEALS 
FOR  HIGH-HEAD  GATES  OF  HYDRAULIC 
STRUCTURES, 

V.  N.  Otmakhov,  and  G.  A.  Ryabtsev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  7,  p  429-432,  January  1988.  4  fig,  4  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
7,  p  37-39.  July  1987. 

Descriptors:  'Materials  engineering,  'Hydraulic 
machinery,  'Plastics,  'Economic  aspects,  'High 
pressure  gates,  Mechanical  equipment.  Plastics, 
Cold  weather  construction,  Technology,  Hydrau- 
lic structures. 

As  a  result  of  experiments  conducted  at  the 
Moscow  Special  Design  Department  of  Stell  Hy- 
draulic Structures  ('Mosgidrostal')  it  was  estab- 
lished that  gates  with  seals  made  of  low-density 
polyethylene   (PE)   of  grade    15803-020  of  State 


Standard  GOST  16337-77  make  it  possible  to  reli- 
ably close  outlets  of  hydraulic  structures  with 
heads  of  200  m  and  more,  and  the  higher  frost 
resistance  than  that  of  rubber,  will  make  it  possible 
to  use  PE  seals  on  hydraulic  structures  in  the  cold 
climatic  zone  of  the  USSR  (Yakutia  and  regions 
adjacent  to  it).  The  experiments  completely  con- 
firmed the  possibility  of  the  high-quality  manufac- 
ture of  the  seals  of  high-head  gates  from  low- 
density  PE  delivered  in  the  form  of  granulated  raw 
material  by  the  injection  molding  method.  In  the 
future,  the  use  of  PE  seals  will  be  extended  to 
medium  heads  (20-40  m)  by  creating  a  special 
profile.  Thus  a  range  of  heads  from  20  to  250  m 
will  be  provided  just  by  two  types  of  PE  seals, 
whereas  at  present,  10-11  types  of  rubber  seals  are 
used  for  covering  the  range  of  heads  up  to  140  m. 
Since  the  process  of  manufacturing  PE  seals  can  be 
maximally  mechanized  and  automated,  unlike  the 
manufacture  of  rubber  seals,  the  replacement  of 
rubber  seals  with  PE  seals  will  produce  a  definite 
economic  effect  due  to  reduction  of  stock  molds 
and  introduction  of  this  energy-saving  technology. 
(Friedmann-PTT) 
W89-00043 


EFFECTIVE  COATINGS  FOR  HYDRAULIC 
STRUCTURES, 

I.  K.  Khamitov,  Y.  A.  Sokolova,  E.  M.  Gotlib,  and 
A.  A.  Filip'ev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  4,  p  240-242,  October  1987.  3  tab,  7  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  50-52,  April  1987. 

Descriptors:  'Coatings,  'Hydraulic  structures, 
'Waterproofing,  'Polymers,  'Resins,  Performance 
evaluation,  Technology,  Corrosion,  Alkaline 
water,  Linings. 

A  phenol-resorcinol-formaldehyde  resin  (PRF-50) 
hardened  by  1 1  parts  by  weight  of  paraformalde- 
hyde for  28  days  at  room  temperature  was  investi- 
gated for  use  as  a  waterproofing  coating  for  hy- 
draulic structures.  The  use  of  VPP  (a  by-product 
of  isoprene  production)  as  a  modifier,  in  combina- 
tion with  a  filler,  such  as  ground  quartz  sand, 
greatly  increases  strength  and  deformation  resist- 
ance. The  most  corrosive  medium  was  weakly 
alkaline  solutions;  the  least  were  water  and  acid 
and  sodium  chloride  solutions.  It  is  concluded  that 
the  modified  resin  is  an  effective  composite  materi- 
al with  a  high  protective  ability,  crack  resistance, 
and  impact  strength,  suitable  for  creating  reliable 
and  durable  waterproofing  of  buildings  and  struc- 
tures. (Doria-PTT) 
W89-00075 


PERFORMANCE  OF  BURIED  SMALL  PIPES, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-00754 


LABORATORY    ANALYSIS    OF    MUDFLOW 
PROPERTIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-00899 


LEACHING  OF  INORGANIC  HAZARDOUS 
CONSTITUENTS  FROM  STABILIZED/SO- 
LIDIFIED HAZARDOUS  WASTES, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-00999 


ULTRASONIC  FLOWMETER  FOR  TESTING 
UNITS  OF  LARGE  HYDROELECTRIC  AND 
PUMPED-STORAGE  STATIONS, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-01181 
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Field  8— ENGINEERING  WORKS 
Group  8H — Rapid  Excavation 
8H.  Rapid  Excavation 


CALCULATION    OF    SEISMIC    SAFETY    OF 
TUNNELS  DURING  BLASTING, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-00037 


PROSPECTS  OF  IMPROVING  THE  PREDIC- 
TION OF  THE  HAZARD  OF  ROCK  BURSTS 
DURING  TUNNELING, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-00038 


EXCAVATION  OF  HEAVY  SOILS  BY 
DREDGES, 

D.  V.  Roshchupkin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  4,  p  194-197,  October  1987.  3  fig,  9  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
4,  p  19-21,  April  1987. 

Descriptors:  'Excavation,  'Dredging,  'Hydraulic 
machinery,  'Soil  engineering,  'Construction 
equipment,  'Construction  methods,  Soil  manage- 
ment, Soil  physical  properties,  Soil  texture,  Soil 
types,  Engineering,  Design  criteria,  Cutters. 

Methods  are  reviewed  for  excavating  heavy  soils 
not  amenable  to  erosion  by  dredges  by  means  of 
cutters.  Recent  design  improvements  are  discussed, 
and  different  types  of  cutters  are  compared.  It  is 
concluded  that,  for  excavating  dense,  noncohesive 
soils  (with  or  without  interlayers  of  cohesive  soils), 
the  dredge  should  be  equipped  with  a  two-rotor 
cutter  with  toroidal-sector  buckets;  for  excavating 
all  types  of  cohesive  soils,  from  light  loams  to 
dense,  sticky,  stiff  clays,  the  dredge  should  be 
equipped  with  a  milling  cutter  with  helical  mold- 
board-cutting  blades.  The  hyperbolic-spiral  milling 
cutter  is  a  promising  development  that  should  be 
put  into  use.  (Doria-PTT) 
W  89-00068 


CHINA'S  EXPERIENCE  WITH  UNDER- 
GROUND WORKS, 

Ministry  of  Water  Conservancy  and  Power,  Beij- 
ing (China).   Water   Resources  and   Hydropower 
Planning  and  Design  Inst. 
G.  Zongyan. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  8,  p  39-41,  August  1988.  3 
fig,  2  tab. 

Descriptors:  'Hydroelectric  plants,  'Hydraulic 
structures,  'Underground  powerplants,  'China, 
Hydraulic  equipment,  Hydraulic  engineering, 
Tunnel  construction,  Tunneling,  Tunnels,  Con- 
struction methods. 

About  180  major  tunnels  for  hydro  plants  and  30 
underground  powerhouses  have  been  built  in 
China  over  the  last  40  years,  and  experience  has 
now  been  gained  in  a  number  of  tunnelling  tech- 
niques. Achievements  and  progress  to  date  are 
outlined,  with  examples  of  some  of  the  under- 
ground works  for  hydro  plants  either  already  com- 
pleted or  under  construction.  At  present,  27  large- 
and  medium-sized  hydroelectric  power  stations  are 
under  construction;  of  these,  four  stations  incorpo- 
rate long  power  tunnels.  Recently,  various  new 
techniques  and  equipment  have  been  used  in  Chi- 
nese hydroelectric  underground  engineering  work. 
Examples  of  these  include  smooth  blasting,  pre- 
split  blasting,  and  the  use  of  prestressed  anchorage 
cables.  Equipment  now  being  used  includes  TBMs 
with  a  diameter  of  5.8-10.8  m,  Alimak  raise  climb- 
ers, raise  borers  with  diameter  2.4  m,  and  rubber- 
tired  drilling  jumbos.  (Author's  abstract) 
W89-01007 


AUTOMATION  OF  CONVEYOR  TRANSPORT 
AT  THE  CONSTRUCTION  SITE  OF  EARTH 
DAMS, 

V.  V.  Vil'vovskii,  E.  L.  Mikhailovskii,  and  Y.  S. 

Grebenshchikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  9,  p   515-519,  September   1988.   2  fig,  4  ref 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 


No.  9,  p  18-21.  September,  1987. 

Descriptors:  'Soviet  Union,  'Dam  construction, 
'Automation,  'Excavation,  'Conveyance  struc- 
tures, Economic  impact,  Computers,  Dams,  Reli- 
ability, Construction,  Earth  dams,  Mining. 

The  experience  of  the  Soviet  Union  in  the  oper- 
ation of  conveyor  transport  in  the  mining  industry, 
and  its  use  in  hydrotechnical  construction  for 
moving  earth  materials  from  borrow  pits  to  dams, 
is  analyzed.  The  introduction  of  conveyor  trans- 
port in  Soviet  industry  when  constructing  earth 
dams  will  make  it  possible  to:  (1)  reduce  the  costs 
of  transporting  earth  materials,  (2)  reduce  the  need 
for  vehicles,  (3)  increase  the  rate  of  delivering 
earth  materials  from  borrow  pits  for  constructing 
dams,  (4)  reduce  the  volume  of  construction  on 
housing,  cultural  and  personal  services,  and  subsid- 
iary facilities,  (5)  construct  a  smaller  number  of 
roads  with  a  heavy  duty  pavement  for  large  dump 
trucks,  (6)  to  increase  the  technical  level  of  per- 
forming earthworks,  and  (7)  to  provide  integrated 
automation  of  all  technological  processes  of  con- 
structing the  dam  based  on  the  use  of  modern 
equipment,  including  computers.  Automation  of 
conveyor  transport  will  make  it  possible  to  consid- 
erably increase  the  economic  effect  from  using 
conveyor  transport  due  to  an  increase  of  no-failure 
operation,  an  increase  of  operating  reliability,  a 
reduction  of  labor  and  energy  resources  and  a 
decrease  in  the  shutdown  time  of  the  borrow  pit 
and  equipment  placing  the  materials  in  the  dam 
(because  of  failure  of  conveyor  transport).  (Miller- 
PTT) 
W89-01173 


81.  Fisheries  Engineering 


FISH  COMMUNITIES  IN  RESERVOIRS  IN 
SOUTHERN  BRAZIL  (COMUNIDADES  DE 
PEIXES  DE  RESERVATORIOS  NO  SUL  DO 
BRASIL), 

Sao  Paulo  Univ.,  Ribeirao  Preto  (Brazil).  Facul- 

dade  de  Filosofia,  Ciencias  e  Letras. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00011 


SPATIAL  AND  TEMPORAL  VARIABILITY  OF 
THE  INDEX  OF  BIOTIC  INTEGRITY  IN 
THREE  MIDWESTERN  STREAMS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Ecology,  Ethology  and  Evolution. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-0O026 


INFLUENCE  OF  TEMPERATURE  ON  MICRO- 
HABITAT  CHOICE  BY  FISHES  IN  A  CALI- 
FORNIA STREAM, 

California   Univ.,    Davis.    Dept.    of  Wildlife   and 

Fisheries  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00027 


EUTROPHICATION  EFFECTS  OF  PREY  SIZE 
AND  FOOD  AVAILABLE  TO  YELLOW  PERCH 
IN  LAKE  ERIE, 

Ohio  Cooperative  Fishery  Research  Unit,  Colum- 
bus. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00030 


FEEDBACK    DEPENDENCE    BETWEEN    THE 
EUTROPHICATION  PROCESS  AND 

CHANGES  IN  THE  FISH  COMMUNITY:  THE 
THEORY  OF  ICHTHYOEUTROPHICATION 
(SPRZEZENIE  ZWROTHE  MIEDZY  PROCE- 
SUM  EUTROFIZACJI  A  ZMIANAMI  ZE- 
SPOLU  RYB.  TESRI  ICHTIOEUTROFIZACJI), 
Instytut  Rybactwa  Srodladowego,  Piaseczno 
(Poland).  Zabieniec  Centre. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-00031 


PRESERVATION  OF  NATURAL  FISH  REPRO- 
DUCTION DURING  HYDROTECHNICAL 
CONSTRUCTION  ON  RIVERS, 


G.  G.  Gangardt,  B.  S.  Malevanchik,  and  L.  P. 

Mikhailov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  4,  p  199-206,  October  1987.  6  fig.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,   No.  4,  p 

22-27,  April  1987. 

Descriptors:  'Fish  management,  'Fish  conserva- 
tion, 'Construction,  'Hydroelectric  plants. 
'Stream  fisheries,  Spawning,  Fish,  Conservation, 
Locks,  Fisheries,  Rivers,  Migration,  Fish  migra- 
tion, Hydraulic  structures,  Fish  passages,  Soviet 
Union. 

Technologies  of  preserving  natural  fish  reproduc- 
tion in  inland  water  bodies  under  intense  hydro- 
technical  construction  in  the  Soviet  Union  are 
reviewed.  These  include:  (1)  fish  passageways,  in- 
cluding the  world's  first  single-lane  fish  lock  with 
continuous  attraction  of  fish,  as  well  as  a  mechani- 
cal fish  hoist  with  a  fish  chute;  (2)  devices  for 
diverting  fish  from  water  intakes,  including  fish- 
protection  concentrating  structures  with  horizontal 
separation  of  fishes,  and  those  with  vertical  separa- 
tion of  fishes;  and  (3)  the  development  of  new 
types  of  artificial  spawning  grounds,  including  use 
of  prefabricated  spawning  panels  with  an  artificial 
substrate.  The  use  of  the  various  methods  at  differ- 
ent sites  is  described.  (Doria-PTT) 
W89-00069 


ATTEMPT  TO  ESTIMATE  THE  FISH  STOCK 
AND  THE  SUSTAINABLE  YIELD  OF  LAKE 
ZIWAY  AND  LAKE  ABAYA,  ETHIOPIAN  RIFT 
VALLEY, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-00178 


PRIMARY   PRODUCTION   IN   LAKES   WITH 
CAGE  TROUT  CULTURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00238 


SORPTION  OF  CATIONS  BY  BOTTOM  SEDI- 
MENTS OF  SZCZYTNO  MALE  AND  LETOWO 
LAKES,  WITH  CAGE  TROUT  CULTURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00239 


NITROGEN    AND    PHOSPHORUS    BALANCE 
IN  LAKE  SZCZYTNO  MALE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00240 


HYDROCHEMICAL  STUDY  OF  LAKE 
SZCZYTNO  MALE  WITH  TROUT  CAGE  CUL- 
TURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-00241 


TESTING  THE  SECONDARY  TREATMENT  OF 
EFFLUENTS  FROM  THE  'POLICE'  CHEMI- 
CAL PLANT  IN  CARP  PONDS, 

Akademia  Rolnicza  w  Szczecinie  (Poland).  Dept. 

of  Hydrobiology. 

For  primary   bibliographic   entry   see   Field   5D. 

W 89-002 5 5 


CHLOROPHYLL  RELATIONSHIPS  IN 
LETOWO  AND  SZCZYTNO  MALE  LAKES, 
WITH  TROUT  CAGE  CULTURE, 

Wyzsza  Szkola  Nauczycielska  w  Slupsku  (Poland). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00262 
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HABITAT  SUITABILITY  AND  FISH  PRODUC- 
TION: A  MODEL  EVALUATION  FOR  ROCK 
BASS  IN  TWO  VIRGINIA  STREAMS, 

Virginia    Cooperative    Wildlife    Research    Unit, 

Blacksburg. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-00294 


RISK  ANALYSIS  FOR  FISH  DIVERSION  EX- 
PERIMENTS: PUMPED  INTAKE  SYSTEMS, 

Great   Salt   Bay   Experimental   Station,   Damaris- 

cotta,  ME. 

R.  I.  Fletcher. 

Transactions  of  the  American  Fisheries  Society 

TAFSAI,  Vol.  114,  No.  5,  p  652-694,  September 

1985.  18  fig,  48  ref,  4  append. 

Descriptors:  *Diversion  structures,  *Fish,  'In- 
takes, *Risk  assessment,  'Ecological  effects,  Mor- 
tality, Fish  migration,  Barrier  screens,  Model  stud- 
ies. Fish  barriers. 

Such  facilities  as  power-generating  stations,  public 
water  systems,  and  ore-processing  plants  draw  off 
large  quantities  of  water  from  estuaries,  coastal 
seawaters,  lakes,  and  rivers.  In  turn,  large  numbers 
of  fish  are  often  drawn  into  these  pumped  intake 
systems  and  killed  if  not  otherwise  removed  or 
diverted.  The  large  mortalities  associated  with 
many  intake  systems  threaten  the  perpetuation  of 
indigenous  stocks.  Such  passive  devices  as  angled 
barrier  screens  are  thought  to  guide  fish  in  some 
way  into  pumped  bypassing  ducts,  but  an  analysis 
of  existing  data  supports  instead  a  hypothesis  of 
random  encounter  whereby  the  activities  of  en- 
trapped fish  are  governed  by  the  probabilistic  me- 
chanics associated  with  random  walks  and  unlike 
boundary  conditions.  Experimental  designs  for  sep- 
arating and  assessing  time-dependent  risks  are  de- 
veloped for  the  case  of  competing  devices  in  a 
given  test  system.  From  time-dependent  compari- 
sons between  large  and  small  systems  (in  particu- 
lar, between  a  model  system  and  its  full-scale  pro- 
totype), the  net  decrease  in  the  probability  of  fish 
survival  associated  with  increased  system  size  is 
shown  to  be  the  consequence  of  increased  expo- 
sure to  the  risk  of  death  (increased  residence  time) 
rather  than  the  consequence  of  increases  in  the  unit 
risk  of  death  itself.  Where  extensions  of  small-sale 
empirical  results  to  full-scale  system  designs  are 
wanted,  arithmetic  extrapolations  yield  erroneous 
results.  Because  displacement  dependence  (fish 
movement  and  system  size)  enters  the  risk  analysis, 
the  scaling  problem  must  be  resolved  instead  from 
a  corresponding  system  of  partial  differential  equa- 
tions. (Lantz-PTT) 
W89-00318 


EFFECTS  OF  POLYCULTURE  AND  MANURE 
FERTILIZATION  ON  WATER  QUALITY  AND 
HETEROTROPHIC  PRODUCTIVITY  IN  MA- 
CROBRACHIUM  ROSENBERGII  PONDS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 

B.  A.  Costa-Pierce,  S.  R  Malecha,  and  E.  A. 

Laws. 

Transactions  of  the  American   Fisheries  Society 

TAFSAI,  Vol.  114,  No.  6,  p  826-836,  November 

1985.  3  fig,  4  tab,  53  ref. 


Descriptors:  *Aquaculture,  'Manure,  'Fertiliza- 
tion, 'Ponds,  'Productivity,  Water  quality,  Carp, 
Water  hyacinths,  Prawns,  Nitrogen  compounds. 
Dissolved  oxygen,  Biomass,  Phosphorus,  Agricul- 
tural wastes. 

Water  quality  effects  of  high  densities  of  silver 
carp  Hypophthalmichthys  molitrix,  grass  carp 
Ctenopharyngodon  idella,  and  water  hyacinths 
Eichhornia  crassipes  in  semi-intensive  pond  culture 
of  prawns  Macrobachium  rosenbergii  were  exam- 
ined. Additional  effects  of  isonitrogenous  additions 
(8  kg  N/ha/wk)  of  dried  chicken  manure  and 
chicken  broiler  feed  were  evaluated.  Excretion, 
grazing,  and  sediment  resuspension  by  the  carp 
stimulated  phytoplankton  productivity  and  turnov- 
er rates  of  microplankton,  led  to  high  early-morn- 
ing dissolved  oxygen  (DO)  concentrations,  and  in 
the  ponds  fed  manure,  increased  phytoplankton 
biomass.  Removal  of  phosphorus  from  the  water 
by  water  hyacinths  led  to  reduced  chlorphyll-a 
concentrations,  primary  productivity,  and  micro- 


plankton  turnover,  and  to  low  morning  DO  con- 
centrations: in  hyacinth  ponds  fed  chicken  broiler 
feed,  there  were  large  percentage  fluctuations  in 
phytoplankton  biomass.  Additions  of  manure  stim- 
ulated autotrophic  productivity  about  3.0  times, 
and  total  microbial  productivity  about  4.6  times, 
more  than  additions  of  chicken  feed.  Biological 
control  of  phytoplankton  dynamics  and  mainte- 
nance of  DO  concentrations  at  high  phytoplankton 
standing  crops  by  Chinese  carp  appears  to  be  a 
viable  alternative  to  present  methods  of  water 
quality  control  in  semi-intensive  prawn  aquacul- 
ture.  (Author's  abstract) 
W89-00327 


EFFECTS  OF  TEMPERATURE  AND  STREAM- 
FLOW  ON  TIME  AND  DURATION  OF 
SPAWNING  BY  SMALLMOUTH  BASS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.   of  Fisheries  and  Wildlife   Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-00373 


HOMING  OF  ADULT  CHINOOK  SALMON 
AFTER  BRIEF  EXPOSURE  TO  WHOLE  AND 
DISPERSED  CRUDE  OIL, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00375 


SUMMARY  OF  REPORTED  FISH  KILLS  IN 
KANSAS  DURING  1982, 

Kansas  Fish  and  Game  Commission,  Pratt.  Fisher- 
ies Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-00393 


MASS  MORTALITY  OF  FISH  ASSOCIATED 
WITH  LOW  SALINITY  CONDITIONS  IN  THE 
BOT  RIVER  ESTUARY, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 
For  primary  bibliographic  entry  see  Field  2L. 

W  89-00664 


CHANGES  IN  THE  FISH  FAUNA  OF  THE  BOT 
RIVER  ESTUARY  IN  RELATION  TO  OPEN- 
ING AND  CLOSURE  OF  THE  ESTUARY 
MOUTH, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2L. 
W89-00665 


EXPLOITED  FISH  AND  SHELLFISH  SPECIES 
IN  THE  MORAY  FIRTH, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00779 


SEA  AND  FRESH  WATERS, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00797 


STATUS   OF   FISH    POPULATIONS   IN   THE 
CLYDE  ESTUARY, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

For  primary  bibliographic  entry  see  Field  2L. 

W  89-00809 


BIOLOGY  AND  MANAGEMENT  OF  HER- 
RING AND  OTHER  PELAGIC  FISH  STOCKS 
IN  THE  FIRTH  OF  CLYDE, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-00825 


MIGRATORY    SALMONIDS    OF   THE    ESTU- 
ARY AND  FIRTH  OF  CLYDE, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

For   primary   bibliographic   entry   see   Field    5G. 


W89-0O828 


INTERANNUAL  VARIABILITY   IN  CLIMATE 
AND  FISHERIES  IN  TASMANIA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-00847 


PLUNGING    AND    STREAMING    FLOWS    IN 
POOL  AND  WEIR  FISHWAYS, 

Alberta  Univ.,   Edmonton.   Dept.   of  Civil   Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-00904 


FISH  AND  FISHERIES  OF  REGULATED 
RIVERS  IN  THE  UK, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
R.  H.  K.  Mann. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  3,  p  411-424,  July-August 
1988.  1  fig,  1  tab,  99  ref. 

Descriptors:  'Fish,  'Regulated  rivers,  'Regualted 
flow,    'Fisheries,   Canals,   Dams,   Weirs,   Salmon. 

The  historical  and  recent  influences  of  river  regu- 
lation on  fish  pond  populations  and  fisheries  in 
Britain  were  examined.  The  construction  of  a 
series  of  canals  and  interconnecting  waters  during 
the  18th  and  19th  centuries  facilitated  the  spread  of 
some  species  between  catchments.  These  slow- 
flowing  habitats  allowed  many  lowland  species  to 
thrive  and  this  is  reflected  today  in  the  fish  com- 
munity structure  in  some  rivers.  These  problems  of 
barriers  to  the  movement  of  migratory  species 
imposed  by  dams  and  weirs  and  the  efficacy  of 
compensation  measures  are  discussed.  The  meas- 
ures fish  passes,  adult  fish  and  smolt  transport,  and 
stocking.  Potential  problems  for  the  future  include 
the  disruption  of  the  homing  of  salmon  to  their 
natal  rivers  caused  by  transfers  of  water  between 
catchments.  River  basin  management  in  Britain 
attempts  to  reconcile  the  water  resource  require- 
ments of  fisheries  with  those  of  the  water  users. 
This  can  be  seen  in  the  practice  of  Regional  Water 
Authorities  to  include  ameliorative  measures  in 
many  of  their  land  drainage  and  flood  prevention 
designs.  However,  more  research  is  required  on 
the  long-term  problems  and  benefits  of  these  and 
other  river  regulation  schemes  on  resident  fish 
populations.  (Author's  abstract) 
W89-00960 


INTERJURISDICTIONAL  MANAGEMENT  IN 
CHESAPEAKE  BAY  FISHERIES, 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Politi- 
cal Science. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01073 


POSSIBILITY  OF  USING  RADIOACTIVELY 
POLLUTED  WATERBODIES  FOR  FISH  CUL- 
TURE, 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  General 

Genetics. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-01193 
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CONCERNING  CERTAIN  STUDIES  ON  SEEP- 
AGE AND  DISSOLUTION  OF  SALTS  IN  THE 
FOUNDATION  OF  DAMS, 

N.  N.  Vergin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  6,  p  381-385,  December  1987.  12  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  6,  p 
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■ 


57-60.  June  1987. 

Descriptors:  'Literature  review,  *Seepage,  *Dam 
foundations.  'Saline-freshwater  interfaces,  *Salt 
balance,  'Leaching.  Brines,  Diffusivity,  Errors. 

For  high  and  superhigh  dams  being  planned  and 
constructed  in  the  USSR  problems  of  seepage  and 
dissolution  of  salts  in  their  foundation  are  quite 
urgent.  During  the  past  5-6  years  about  10  studies 
have  been  published  concerning  these  problems  in 
collections  on  the  hydraulic  engineering  of  the  All- 
Union  Scientific-Research  Institute  of  Water 
Supply,  Sewerage,  Hydraulic  Structures,  and  En- 
gineering Hydrogeology  (VNII  VODGEO).  Un- 
fortunately, many  of  them  contain  errors  of  a 
fundamental  character,  requiring  a  critical  exami- 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
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RECHARGE-DISCHARGE  FUNCTION  OF 
WETLANDS  NEAR  JUNEAU,  ALASKA:  PART 
II.  GEOCHEMICAL  INVESTIGATIONS, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

D.  I.  Siegel. 

Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  580- 

586,  September-October  1988.  3  fig,  2  tab,  30  ref. 

Descriptors:  *Hydrologic  budget,  *Recharge, 
•Wetlands,  *Bogs,  *Alaska,  *Geohydrology,  Hy- 
drology, Fens,  Juneau,  Solutes,  Conductivity,  Spe- 
cific conductivity,  Metals,  Groundwater,  Peat, 
Surface  water. 

The  recharge-discharge  function  of  bogs,  fens,  and 
forested  wetlands  near  Juneau,  AK  was  investigat- 
ed by  comparing  concentrations  of  solutes  and 
measurements  of  specific  conductance  in  wetland 
groundwater  and  surface  water.  Average  concen- 
trations of  major  metals  define  major  wetland 
types.  Bogs  and  fens  are  in  recharge  areas  and  have 
the  most  dilute  groundwater.  Forested  wetlands 
are  in  discharge  areas  and  have  groundwater 
chemistry  similar  to  that  found  in  domestic  wells 
completed  in  mineral  soils.  Concentration  profiles 
of  total  dissolved  metals  in  blanket  bogs  were 
compared  to  theoretical  concentration  profiles 
based  on  the  diffusion  of  solutes  from  mineral  soil 
into  the  overlying  peat.  All  observed  concentra- 
tion profiles  are  less  than  predicted  by  diffusion, 
and  show  that  the  blanket  bogs  are  long-term 
recharge  zones.  (Author's  abstract) 
W89-01403 


FOREST  HYDROLOGY  AND  ECOLOGY  AT 
COWEETA. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 
New  York.  1988.  469p.  Edited  by  Wayne  T. 
Swank  and  D.  A.  Crossley. 

Descriptors:  'Forest  hydrology,  'Ecology, 
•Coweeta,  'North  Carolina,  'Research  facilities, 
'Symposium,  'Ecosystems,  Geochemistry,  Water- 
sheds, Forest  watersheds,  Streams,  Ecological  ef- 
fects, Pesticides,  Water  resources  development, 
Acid  rain,  Air  pollution,  Research  priorities. 

Papers  given  during  a  3-day  Symposium  held  in 
Athens,  Georgia,  in  October  1984  to  commemorate 
50  years  of  research  at  the  Coweeta  Hydrologic 
Laboratory  summarize  and  highlight  major  contri- 
butions from  Coweeta  to  hydrologic  and  ecologi- 
cal understanding  of  Southern  Appalachian  forest- 
ed lands.  More  than  550  published  papers  docu- 
ment the  research  findings  at  Coweeta  and  it  was 
not  possible  to  include  all  contributions  of  the 
program.  Principles  of  biogeochemical  cycling  are 
illustrated  by  watershed  studies  combined  with 
research  on  major  processes  affecting  nutrient 
cycles  of  forest  ecosystems.  In  addition  to  in-depth 
analyses  of  terrestrial  and  stream  processes,  the 
breadth  of  coverage  includes  historical  perspec- 
tives and  relevance  of  ecosystem  science  to  man- 
agement needs.  Alterations  of  terrestrial  and 
stream  processes  and  their  interactions  with  man- 
made  disturbances  such  as  cutting,  logging,  species 
conversions,  use  of  pesticides,  and  atmospheric 
deposition  are  documented.  The  importance  of 
long-term  research  in  establishing  the  baseline 
status  of  ecosystems  and  responses  to  natural  dis- 
turbances such  as  insect  infestations  is  illustrated. 
In  a  broader  sense,  the  Coweeta  research  effort  is 
considered  from  a  perspective  of  national  and 
international  forest  hydrology  and  ecology  pro- 
grams. (See  W89-01691  thru  W89-01713)  (Lantz- 
PTT) 
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INTRODUCTION  AND  SITE  DESCRIPTION, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

W.  T.  Swank,  and  D.  A.  Crossley. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  3-16,  12  fig,  3  tab. 

Descriptors:  'Forest  hydrology,  'Coweeta, 
•North  Carolina,  'Research  facilities,  Research 
priorities,  Ecosystems,  Ecological  effects,  Re- 
source development,  Geohydrology,  Geology,  Cli- 
matology, Nutrients,  Hydrology. 

The  Coweeta  Hydrologic  Laboratory  was  estab- 
lished 50  years  ago  as  a  testing  ground  for  certain 
theories  in  forest  hydrology.  That  research  re- 
quired development  of  a  firm  data  base  describing 
the  hydrologic  cycle  in  watersheds.  Later,  in  1968, 
efforts  began  to  establish  an  extensive  data  base  on 
nutrient  cycling  phenomena  in  Coweeta  water- 
sheds with  joint  USDA  Forest  Service-National 
Science  Foundation  funding.  This  research  was  a 
logical  extension  of  the  research  on  watershed 
hydrology.  Both  types  of  research  have  been  based 
on  an  ecosystem  concept,  explicitly  for  nutrient 
cycling  studies  and  implicitly  even  for  early  studies 
in  forest  hydrology.  The  research  program  at 
Coweeta  represents  a  continuum  of  theory,  experi- 
mentation, and  application  using  watersheds  as 
landscape  units.  Two  underlying  philosophies  have 
guided  the  research  approach  at  Coweeta:  (1)  that 
the  quantity,  timing,  and  quality  of  streamflow 
provide  an  integrated  measure  of  the  success  or 
failure  of  land  management  practices,  and  (2)  good 
resource  management  is  synonymous  with  good 
ecosystem  management.  Response  to  disturbance 
has  frequently  been  used  as  a  research  tool  for 
interpreting  ecosystem  behavior.  The  use  of  per- 
turbation or  disturbance  has  allowed  specific  hy- 
potheses to  be  tested  with  subsequent  revision  and 
development  of  theories  and  application  of  results 
when  appropriate.  The  Coweeta  Basin  is  discussed 
and  a  historical  account  given  of  the  establishment 
and  development  of  the  program  and  facilities. 
(See  also  WB9-01691)  (Lantz-PTT) 
W89-01692 


CLIMATOLOGY  AND  HYDROLOGY, 

Southeastern    Forest   Experiment   Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

L.  W.  Swift,  G.  B.  Cunningham,  and  J.  E. 

Douglass. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  35-55,  16  fig,  4  tab. 

Descriptors:  'Climatology,  *Hydrological  regime, 
•Streamflow,  *Forest  watersheds,  *Rainfall-runoff 
relationships,  Precipitation,  Elevation,  Seasonal 
variation,  Annual  runoff,  Evapotranspiration. 

Streamflow  from  an  undisturbed  forested  water- 
shed is  the  net  result  of  the  physiography  of  the 
catchment  and  its  climate.  Various  hydrologic  re- 
sponse characteristics  correlate  well  with  water- 
shed elevation  and  it  has  been  used  as  a  predictor 
of  streamflow  response.  Elevation,  however,  is  a 
surrogate  variable  representing  several  other  varia- 
bles whose  exact  physical  relationships  to  stream- 
flow  are  incompletely  defined  at  this  time.  Precipi- 
tation amount  and  timing  have  the  greatest  influ- 
ence upon  streamflow.  Precipitation  increases  with 
elevation  along  the  east-west  axis  of  the  Basin,  but 
is  not  closely  correlated  with  elevation  along  the 
slope  for  the  north-  and  south-facing  watersheds. 
At  all  elevations,  precipitation  is  distributed  fairly 
evenly  throughout  the  year  with  large  individual 
storms  occurring  in  nearly  every  month.  General- 
ly, monthly  total  precipitation  is  less  in  April,  late 
summer,  and  fall.  Lagged  streamflow  response 
with  snowmelt  is  a  minor  factor,  because  heavy 
snows  and  long  lasting  snowpacks  are  rare.  The 
majority  of  rains  have  short  durations  and  low 
intensities,  but  when  large,  high  intensity  storms  do 
occur,  they  occur  with  shorter  recurrence  intervals 
than  predicted  from  standard  reference  works.  On 
an  annual  basis,  precipitation  exceeds  evapotran- 
spiration demand  and  streams  flow   year  round. 


Solar  radiation  is  the  primary  source  of  energy  for 
evapotranspiration.  Because  evapotranspiration 
rates  are  sensitive  to  temperature,  humidity,  and 
wind,  evapotranspiration  also  can  be  correlated 
with  elevation.  Soil  depth  decreases  and  slope 
steepness  increases  with  elevation.  Both  factors 
reduce  the  ability  of  the  watershed  to  retain  pre- 
cipitation and  thus  increase  the  percentage  that 
appears  as  streamflow.  Upper  elevation  watersheds 
have  lower  precipitation-runoff  factors  because 
they  have  less  soil  moisture  storage  capacity, 
return  a  higher  percentage  of  precipitation  as 
quickflow,  and  have  less  evapotranspiration 
demand  to  create  soil  moisture  storage  opportunity 
before  a  rain.  (See  also  W89-01691)  (Lantz-PTT) 
W89-01694 


CHARACTERIZATION  OF  BASELINE  PRE- 
CIPITATION AND  STREAM  CHEMISTRY 
AND  NUTRIENT  BUDGETS  FOR  CONTROL 
WATERSHEDS, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

For  primary  bibliographic  entry  see  Field  2K. 
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RESEARCH  ON  INTERCEPTION  LOSSES 
AND  SOIL  MOISTURE  RELATIONSHIPS, 

Northeastern  Forest  Experiment  Station,  Parsons, 

WV.  Timber  and  Watershed  Lab. 

J.  D.  Helvey,  and  J.  H.  Patric. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  129-137,  5  fig,  2  tab. 

Descriptors:  *Soil  water,  'Interception,  'Infiltra- 
tion, 'Forest  hydrology,  'Evapotranspiration, 
'Rainfall-runoff  relationships,  *Soil-water-plant  re- 
lationships, Streamflow,  Transpiration,  Riparian 
waters. 

The  unsaturated  zone  of  a  watershed  has  been 
called  the  no  man's  land  of  hydrology  and  evapo- 
transpiration a  term  of  ignorance.  Much  has  been 
learned  about  the  amount  and  timing  of  soil  mois- 
ture loss  through  trees,  and  of  that  same  water 
escaping  use  by  trees  to  ultimately  become  stream- 
flow.  Fuller  understanding  of  both  fluxes  were 
Important  in  the  formulation  of  the  variable  source 
area  concept  of  water  delivery  to  streams.  Studies 
of  soil  moisture  played  a  key  role  in  the  develop- 
ment of  that  concept,  and  suggested  that  the  com- 
bination of  deep  soils  and  frequent  rainfall  at 
Coweeta  may  permit  vegetation  to  transpire  at 
near-potential  rates  at  all  times.  This  conclusion  is 
important  for  the  interpretation  of  water  yield 
results  and  their  applicability  to  other  areas  that 
receive  less  rainfall.  The  hypothesis  that  streamside 
trees  and  shrubs  are  unusually  heavy  water  users 
because  their  roots  penetrate  the  water  table,  has 
been  tested.  However  clearcutting  a  riparian  zone 
showed  that  although  diurnal  fluctuations  in 
streamflow  decreased,  streamflow  increase  was  no 
larger  than  might  be  expected  from  cutting  an 
equal  area  elsewhere  on  the  experimental  water- 
shed. Thus,  the  riparian  effect,  so  important  along 
channels  in  arid  lands,  appears  to  be  lacking  under 
Coweetas  per  humid  climate.  The  riparian  effect  is 
of  negligible  consequence  in  areas  where  soil  mois- 
ture remains  readily  available  on  all  parts  of  the 
watershed  throughout  the  year.  Other  processes 
such  as  nutrient  cycling,  erosion  rates,  and  rates  of 
revegetation  after  disturbance  must  be  considered 
in  light  of  the  soil  moisture  levels  at  the  study  site. 
Functional  relationships  existing  at  Coweeta  may 
not  apply  to  other  areas  where  soil  moisture  rela- 
tionships differ  significantly.  (See  also  W89-01691) 
(Lantz-PTT) 
W89-01700 


FOREST  ECOSYSTEM  STABILITY:  REVISION 
OF  THE  RESISTANCE-RESILIENCE  MODEL 
IN  RELATION  TO  OBSERVABLE  MACRO- 
SCOPIC PROPERTIES  OF  ECOSYSTEMS, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

J.  B  Waide. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 


Field  2— WATER  CYCLE 


Group  2A — General 

New  York.  1988.  p  383-405,  3  fig,  2  tab. 

Descriptors:  'Forests,  'Forest  ecology,  *Model 
studies,  'Ecosystems,  'Equilibrium,  Theoretical 
analysis,  Energy  dissipation.  Energy  conversion, 
Degradation,  Recycling. 

The  organization  and  dynamics  of  an  ecosystem 
depend  on  functional  processes  operating  at  the 
scale  of  observation.  Factors  which  disrupt  the 
space-time  coupling  of  the  ecosystem  to  a  specific 
physicochemical  environment  decouple  the  proc- 
esses of  energy  dissipation  and  element  cycling 
from  the  existing  structure,  and  force  the  ecosys- 
tem into  a  new  organization  state.  Viewed  in  terms 
of  the  inverse  relation  between  mass  and  metabo- 
lism inherent  in  biological  organization,  the  origi- 
nal concepts  of  resistance  and  resilience  were  rein- 
terpreted theoretically  as  scaling  variables  which 
reflect  the  space-time  coupling  of  specific  biotic 
assemblages  to  physicochemical  environments. 
However,  the  concepts  of  resistance  and  resilience 
may  be  usefully  applied  to  post-disturbance  re- 
sponses of  different  local  realizations  of  a  given 
ecosystem  type  exhibiting  comparable  levels  of 
structure  and  function  at  similar  scales  of  space  and 
time.  In  this  restricted  context,  it  is  important  to 
determine  factors  which  prevent  the  ecosystem 
from  assuming  a  new  organizational  state  follow- 
ing disturbance  (ecosystem  resistance),  and  which 
regulate  the  rate  of  recovery  to  the  undisturbed  or 
nominal  state  (ecosystem  resilience).  These  two 
components  of  ecosystem  relative  stability  are  re- 
lated to  characteristics  of  biogeochemical  element 
cycles,  particularly  the  presence  of  large  element 
storages  both  in  abiotic  pools  and  in  living  and 
slowly  decaying  organic  pools  (resistance)  and  the 
rate  at  which  elements  are  mobilized  and  recycled 
by  biota  (resilience).  The  macroscopic  approach 
adopted  here  clarifies  much  of  the  existing  confu- 
sion concerning  ecosystem  stability,  and  partially 
resolves  conflicting  approaches  to  stability  among 
population  and  ecosystem  ecologists.  Implicit  in 
the  present  theoretical  treatment  of  ecosystems  is 
the  concept  of  conditional  stability,  suggesting  that 
undue  emphasis  has  been  placed  on  this  topic  in  the 
past.  However,  the  fact  that  conditional  stability  is 
a  direct  and  necessary  consequence  of  the  theoreti- 
cal treatment  of  the  ecosystem  as  a  hierarchical 
biogeochemical  system  is  not  a  trivial  result. 
Rather,  this  theoretical  approach  provides  the  basis 
for  going  beyond  past  confusions  and  debates  to 
address  more  useful  questions  in  the  future.  (See 
also  W89-01691)  (Lantz-PTT) 
W89-01712 


EUROPEAN  EXPERIENCES  IN  LONG-TERM 
FOREST  HYDROLOGY  RESEARCH, 

Swiss  Forest  Research  Inst.,  Birmensdorf 

H.  M.  Keller. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  407-414,  2  fig. 

Descriptors:  'Europe,  'Forest  watersheds,  'Forest 
hydrology,  'Hydrologic  studies,  Streamflow, 
Long  term  planning,  Research  priorities. 

In  the  early  days,  only  a  few  people  were  involved 
in  the  operations  of  watershed  research.  Today, 
with  the  increasing  interest  of  ecologists  in  such 
studies  a  much  larger  group  is  involved.  Some 
cooperative  projects  look  interdisciplinary  on 
paper;  others  list  only  one  institute  and  one  name. 
It  is  a  common  experience  that  successful  coopera- 
tive research  depends  on:  (1)  the  character  of 
individual  persons;  (2)  the  number  of  persons  in- 
volved in  a  project;  (3)  the  continuity  of  the  com- 
position of  the  group;  and  (4)  moral  support  from 
administrators  to  engage  in  cooperative  work.  The 
influence  of  forest  cover  on  streamflow  was  and 
still  is  a  primary  focal  point  of  forest  hydrology 
research  in  Europe.  Increasing  population  size  in 
many  countries,  greater  need  to  use  water  for 
various  purposes,  the  increasing  pollution  of  rivers 
and  lakes,  and  the  need  for  improving  the  quality 
of  the  environment  are  all  circumstances  which  in 
the  1960s  created  a  need  to  incorporate  water 
quality  considerations  into  long-term  forest  hydrol- 
ogy projects.  The  following  are  studies  and  their 
starting  date  currently  ongoing  in  Europe:  Swit- 
zerland: Alptal  (SZ)   1968;  Sweden:   Kloten    1968; 


Great  Britain:  Plinlimon  (Wales)  1971;  FED.  Rep. 
Germany:  Krofdorf  (Hessen)  1971,  Grosse  Ohe 
(Bavaria)  1978;  Spain:  1AVIC  (Barcelona)  1978; 
France:  Mont  Lozere  (Toulouse)  1981;  and  Italy: 
Cordon  (Veneto)  1984.  These  few  are  only  exam- 
ples; there  are  many  more  operated  by  various 
agencies.  Only  the  future,  however,  can  tell  which 
of  these  will  be  long-term  study  sites  and  which 
will  be  abandoned  after  only  a  few  years  of  investi- 
gation. (See  also  W89-01691)  (Lantz-PTT) 
W89-01713 


APPLIED  HYDROGEOLOGY, 

Wisconsin  Univ.-Oshkosh. 

C.  W.  Fetter. 

Merrill  Publishing  Co.,  Columbus,  Ohio.  1988.  592 

P- 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  Hydrology,  Evaporation,  Precipita- 
tion, Groundwater  recharge,  Soil  water,  Wells, 
Groundwater  management,  Runoff,  Streamflow, 
Groundwater  pollution,  Model  studies. 

An  introduction  to  geohydrology  at  either  ad- 
vanced undergraduate  or  dual  graduate/under- 
graduate levels  is  given,  with  emphasis  on  methods 
of  site  characterization,  groundwater  monitoring, 
contaminant  hydrogeology,  and  computer  model- 
ing. Application  mathematics  to  problem  solving 
rather  than  derivation  of  theory.  To  this  end,  there 
are  many  example  problems  with  step-by-step  solu- 
tions. Case  studies  in  many  chapters  enhance  un- 
derstanding of  occurrence  and  movement  of 
groundwater  in  a  variety  of  geologic  settings. 
Chapters  discuss:  evaporation  and  precipitation; 
runoff  and  streamflow;  soil  moisture  and  ground- 
water; principles  of  groundwater  flow;  groundwat- 
er flow  to  wells;  regional  groundwater  flow;  geol- 
ogy of  groundwater  occurrence;  water  chemistry; 
water  quality  and  groundwater  contamination; 
groundwater  development  and  management;  field 
methods;  and  groundwater  models.  (See  also  W89- 
01783)  (Lantz-PTT) 
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Hydrologic  models,  Hydraulic  models,  Mathemati- 
cal models. 

The  use  of  tracer  techniques  in  investigations  of 
aquifer  resources  presupposes  that  tracers  are  in- 
troduced into  the  aqueous  system  and  then  identi- 
fied at  points  of  interest  and  measured.  A  hydrolo- 
gical  process  is  a  concept  of  the  way  in  which  a 
hydrological  phenomenon  occurs;  therefore,  each 
hydrological  phenomenon  has  a  corresponding  hy- 
drological process.  Two  processes-  the  determinis- 
tic and  the  nondeterministic  -  are  considered 
major.  The  deterministic  process  of  a  phenomenon 
is  an  evolution  that  obeys  the  law  according  to 
which  a  given  cause  generates  a  particular  effect 
rather  than  another.  In  the  nondeterministic  proc- 
ess the  course  of  a  phenomenon  is  seen  as  a  conse- 
quence of  a  number  of  coincidences  governed  by 
the  law  of  probability.  To  establish  the  component 
processes  for  a  given  phenomenon  the  physical 
mechanism  governing  it  should  be  known.  A 
model  is  a  more  or  less  simplified  physical  or 
mathematical  representation  of  a  process.  Three 
types  of  models  are  generally  used  in  hydrology: 
(1)  the  physical  model;  (2)  the  analogue  model;  and 
(3)  the  mathematical  model.  Hydrological  models 
are  used  in  tracer  experiments  to  allow  for  a  better 
understanding  of  phenomena,  estimate  hydrologi- 


cal parameters,  compute  the  optimal  tracer  amount 
needed  for  the  experiment  and  a  sampling  sched- 
ule, make  prognostications  concerning  the  behav- 
ior of  the  system,  etc.  The  three  major  types  of 
models  can  be  used  individually  or,  possibly,  to- 
gether. There  are  situations  when  physical  models 
prove  satisfactory,  but  they  are  expensive  and  can 
model  the  phenomenon  under  study  on  a  small 
space  and  time  scale.  Physical  models,  however, 
are  used  to  improve  mathematical  models  and  pin- 
point the  importance  and  size  of  certain  factors, 
parameters,  etc.  involved  in  mathematical  models. 
Analogue  models  have  few  applications  at  present. 
(See  also  W89-01981)  (Lantz-PTT) 
W89-01984 
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In  radioactive  tracer  hydrology,  two  problems 
appear  to  be  of  major  importance:  (1)  in  the  plan- 
ning of  an  experiment  with  radioactive  tracer,  the 
computation  of  the  minimum  necessary  activity, 
lambda,  of  the  tracer  so  that  the  resulting  radioac- 
tive concentration,  C,  can  be  measured  with  the 
available  detection  assembly;  and  (2)  the  choice  of 
the  optimum  detection  assembly  able  to  measure  a 
radioactive  concentration,  C,  natural  or  manmade. 
To  solve  these  two  problems,  one  must  know  the 
following  two  characteristics  of  a  detection  assem- 
bly related  to  the  radioactive  concentration:  mini- 
mum detectable  (observable)  value,  and  resolution. 
In  the  definitions  of  these  two  quantities,  there 
appear  some  aspects  directly  related  to  the  oper- 
ation of  a  radiation  detection  assembly:  the  impor- 
tant role  of  the  statistical  fluctuations  in  the  pulse 
formation,  and  the  electronic  instability  during  the 
radiation  detection  process.  An  application  of  ra- 
dioactive tracers  was  chosen  that  is  often  encoun- 
tered in  practice:  the  monitoring  of  the  motion  of 
water  in  an  aquifer  through  an  underground  cavity 
in  a  karst,  or  the  passage  of  an  undergraound  water 
through  a  natural  reservoir.  In  these  situations  it  is 
necessary  that  monitored  water  be  traced  with  a 
radionuclide.  The  monitoring  of  water  through  the 
cavity  or  through  the  reservoir  is  performed  by 
measuring  over  time  the  concentration  of  the  ra- 
dioactive tracer  in  the  water.  The  measurement  of 
radioactive  concentration  is  done  with  a  detector 
immersed  in  the  volume  of  the  extended  radioac- 
tive source.  In  this  discussion,  the  advantages  of 
this  measuring  geometry  is  pointed  out.  For  com- 
puter simulation  by  the  Monte  Carlo  method  of 
measuring  radioactive  concentration  in  the  reser- 
voir, a  cylindrical  reservoir  filled  with  water  was 
modeled.  (See  also  W89-01981)  (Lantz-PTT) 
W89-01985 


SATELLITE  REMOTE  SENSING  AND 
ENERGY  BALANCE  MODELLING  FOR 
WATER  BALANCE  ASSESSMENT  IN  (SEMI-) 
ARID  REGIONS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02229 

BALSEQ  -  A  MODEL  FOR  THE  ESTIMATING 
OF  WATER  BALANCES,  INCLUDING  AQUI- 
FER RECHARGES,  REQUIRING  SCARCE  HY- 
DROLOGIC DATA, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02242 


2B.  Precipitation 
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The  simulation  of  the  narrow  cold  frontal  rainband 
using  the  full  (mixed-phase)  parametrization  gave 
results  comparable  with  field  observations.  How- 
ever, the  warm  microphysics  parametrizations 
gave  less  realistic  distributions  of  surface  precipita- 
tion and  precipitation  concentration  aloft.  Since 
melting  and  loading  effects  may  provide  important 
feedbacks  to  the  dynamics  locally,  a  highly  para- 
metrized warm  scheme  is  likely  to  be  inadequate 
for  dynamical  models  of  high  resolution.  In  corre- 
sponding results  for  a  weak  warm  frontal  rainband 
similar  conclusions  were  drawn.  In  addition,  the 
warm  microphysical  parametrization  did  not  repre- 
sent the  distribution  of  latent  heat  transfer  well, 
particularly  at  levels  where  particle  melting  oc- 
curred using  the  ice  phase  parametrization.  (Sand- 
PTT) 
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The  effect  of  the  Great  Salt  Lake  in  the  frequency 
and  geographical  extent  of  wintertime  fog  is  ana- 
lyzed by  use  of  fog  reports,  precipitation,  and 
temperature  records  over  a  25-yr  period,  during 
which  time  the  size  of  the  lake  has  more  than 
doubled.  Fog  reports  at  Salt  Lake  City  on  days 
when  precipitation  other  than  snow  grains  did  not 
occur  are  analyzed  to  find  a  relationship  between 
lake  size  and  fog  frequency.  While  a  large  winter- 
to-winter  variability  is  found,  there  is  also  a  strong 
relationship  with  lake  size.  To  analyze  the  geo- 
graphical effect  of  the  lake  on  fog,  the  daily  range 
of  temperature  is  first  related  to  the  occurrence  of 
persistent  fog;  it  is  shown  that  when  fog  is  present 
throughout  a  day  the  difference  between  the  maxi- 
mum and  minimum  temperature  will  be  low.  Anal- 
ysis of  the  geographical  distribution  of  these  per- 
sistent fog  days  shows  the  strong  effect  of  the  lake. 
Also,  the  occurrence  of  persistent  fog  was  much 
less  when  the  lake  was  small  compared  to  when 
the  lake  was  large.  (Author's  abstract) 
W89-01376 


CLOUD  DROPLETS:  SOLUTE  CONCENTRA- 
TION IS  SIZE  DEPENDENT, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-01436 


METHODS  FOR  ESTIMATION  OF  NATURAL 
GROUNDWATER      RECHARGE      DIRECTLY 


FROM     PRECIPITATION     -    COMPARATIVE 
STUDIES  IN  SANDY  TILL, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02238 


RAINFALL  -  RUNOFF  -  RECHARGE  RELA- 
TIONSHIPS IN  THE  BASEMENT  ROCKS  OF 
ZIMBABWE, 

Hydrotechnica,  Shrewsbury  (England). 

J.  Houston. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  349-365,  11  fig,  3  tab,  13  ref. 

Descriptors:  'Groundwater  recharge,  'Zimbabwe, 
•Recharge,  'Surface-groundwater  relations, 
'Rainfall-runoff  relationships,  Aquifers,  Base  flow, 
Chemical  analysis,  Rainfall,  Runoff,  Simulation 
analysis,  Model  studies. 

The  resources  of  Basement  aquifers  in  Victoria 
Province,  Zimbabwe  are  largely  dependent  on 
rainfall  recharge  but  no  direct  evidence  for  re- 
charge in  the  form  of  borehole  hydrographs  is 
available.  Estimates  of  recharge  have  been  made 
by  three  methods:  river  baseflow  analysis;  hydro- 
chemical  analysis  of  groundwaters  and  simulation 
modelling.  All  three  methods  produce  consistent 
results,  suggesting  that  recharge  amounts  to  be- 
tween 2-5%  of  annual  rainfall.  Under  such  circum- 
stances, which  are  widespread  in  Africa,  it  is  essen- 
tial to  make  resource  estimates  based  on  many 
years  of  data,  otherwise  over  or  under  estimates 
are  likely  because  of  the  considerable  annual  varia- 
tion in  rainfall.  (See  also  W89-02223)  (Author's 
abstract) 
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Annual  hourly  rainfall  may  be  estimated  at  times  as 
a  function  of  mean  annual  temperature.  Instantane- 
ous rainfall  is  limited  in  this  study  to  one-hour 
storms  or  rainy  periods  within  storms.  Two  rainfall 
models  are  provided.  The  first,  general  model,  is 
based  mainly  on  a  particular  skew  distribution  that 
was  found  previously  to  represent  rainfall  under 
very  diverse  conditions.  This  model  recovers  a 
considerable  range  of  information  for  almost  any 
rainfall  occurrence.  The  second,  or  explicit,  model 
is  specific  for  a  given  average  rain  rate.  The  latter 
model  may  be  utilized  for  situations  not  covered 
by  the  general  model  or  as  an  alternate  method.  In 
contrast  to  certain  of  the  earlier  techniques,  these 
models:  (a)  depend  on  viable  rainfall  mass  distribu- 
tion for  the  situation  at  hand;  and  (b)  determine 
short-term  rainfall,  first  with  respect  to  the  percent 
frequency  of  the  total  duration  of  the  rain  and  with 
respect  to  real  time.  The  results  yield  reasonably 
accurate  short-term  rain  rates  for  nearly  98%  of 
the  rain  period.  Either  model  readily  determines 
the  percent  of  time  the  average  rain  rate  of  any 
selected  rain  rate  is  equalled  or  exceeded.  Of  sig- 
nificance is  the  fact  that  the  mean  daily,  hourly,  or 
instantaneous  rain  intensity  for  any  duration  tends 
to  be  greatly  exceeded  for  at  least  5%  of  the  time. 
The  graphs  and  computer  programs  given  not  only 
facilitate  the  rapid  estimation  of  short-term  rainfall 
for  almost  any  situation,  but  also  serve  to  improve 
understanding  of  short-term  rainfall  spectra. 
(Lantz-PTT) 
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Meteorological  aspects  of  evaporation  in  arid  and 
semi-arid  regions  are  surveyed,  including:  rough- 
ness length  and  zero  plane  displacement,  stability 
effects,  net  radiation,  and  advection.  The  main 
features  of  existing  routine  methods  are  discussed. 
It  is  pointed  out  that  most  models  for  evaporation 
are  developed  for  temperate  crops.  The  main  dif- 
ferences between  temperate  and  (semi-)arid  regions 
are  related  to  the  differing  quantities  of  precipita- 
tion. Special  attention  is  paid  to  the  use  of  remote 
sensing  techniques,  for  the  determination  of  evapo- 
ration. (See  also  W89-02223)  (Lantz-PTT) 
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Indices  were  developed  which  describe  the  severi- 
ty of  floods  in  Finnish  rivers.  By  means  of  a 
general  flood  index,  GFL,  and  maximum  flood 
index  the  discharge  in  the  rivers  during  the  floods 
is  compared  with  the  median  of  monthly  dis- 
charge. The  Finnish  rivers  studied  have  a  catch- 
ment area  of  at  least  600  sq  km.  Discharge  data 
should  also  be  available  from  these  rivers  during 
the  20-year  period  1961-1980.  The  following  rivers 
of  the  36  studied  had  the  most  violent  floods: 
Aurajoki,  Kuivajoki  and  Simojoki,  where  GFL  is 
20-25.  The  smallest  floods  appeared  in  Vuoksi, 
Kymijoki,  Oulujoki  and  Paatsjoki,  where  GFL  is  2 
or  below.  The  proportion  of  lake  area  and  the  size 
of  the  drainage  area  explains  55  %  of  the  variation 
in  flood  index  in  Finland.  This  work  also  shows 
that  the  famous  floods  in  southern  Ostrobothnia 
are  mainly  caused  by  topographical  and  morpho- 
logical features  and  not  by  exceptionally  large 
water  masses.  (Author's  abstract) 
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(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01382 


TURBULENCE  MODELING  OF  SURFACE 
WATER   FLOW   AND   TRANSPORT:   PART   I, 

K.  Bedford,  A.  Findikakis,  B.  E.  Larock,  W.  Rodi, 
and  R.  L.  Street. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  9,  p  970-991,  September 
1988.  1  fig,  1  tab,  append. 

Descriptors:  'Turbulent  flow,  'Model  studies, 
'Surface  water,  'Hydraulic  models,  Flow,  Lakes, 
Mathematical  analysis,  Mathematical  models, 
Mathematical  equations,  Mixing,  Water  currents, 
Eddies,  Viscosity,  Physical  properties,  Rheology, 
Stratification. 

The  structure  of  turbulence  models,  their  use  in 
various  classes  of  surface  water  models,  the  consid- 
erations required  inselecting  or  building  a  turbu- 
lence model-based  code,  and  an  evaluation  of  the 
impact  of  such  models  on  surface  water  modeling 
are  documented.  Surface  water  models  are  consid- 
ered with  both  hydraulic  engineering  and  environ- 
mental hydraulics  applications  in  mind,  and  the 
general  model  equations  for  free  surface  flow  and 
transport  are  stated  for  the  case  of  two-dimensional 
vertically  averaged  and  two-dimensional  areally 
averaged  situations  as  well  as  the  general  three- 
dimensional  case.  Terms  requiring  closure  are  de- 
fined and  the  basic  eddy  viscosity  and  diffusivity 
concept  is  presented.  The  various  classes  of  turbu- 
lence models  are  defined  and  a  very  brief  discus- 
sion of  constant  and  mixing  length  dependent  vis- 
cosity ensues.  The  paper  concludes  with  a  presen- 
tation of  the  one-equation  and  general  two-equa- 
tion k-epsilon  turbulence  model  for  multidimen- 
sional flows.  The  constants  used  in  the  two-equa- 
tion model  are  summarized  and  their  universality  is 
discussed.  (See  W89-01413  thru  W89-01416)  (Au- 
thor's abstract) 
W89-01412 


TURBULENCE  MODELING  OF  SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  II, 

K.  Bedford,  A.  Findikakis,  B.  E.  Larock,  W.  Rodi, 
and  R.  L.  Street. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  9,  p  992-  1014,  September 
1988.  3  fig,  2  tab. 

Descriptors:  'Turbulent  flow,  'Model  studies, 
'Surface  water,  'Boundary  conditions,  'Hydraulic 
models,  Flow,  Mathematical  analysis,  Mathemati- 
cal models,  Mathematical  equations,  Boundaries, 
Stress,  Rheology,  Heat  flow,  Case  studies,  Power- 
plants,  Nuclear  powerplants,  Topography. 

The  two-equation  turbulence  model  for  two-di- 
mensional vertically  integrated  models  is  discussed. 
Special  attention  is  placed  upon  the  proper  inclu- 
sion of  bottom  generated  turbulence  in  the  formu- 
lation. An  extensive  discussion  of  turbulent  stress/ 
flux  equations  ensues.  The  Reynolds  stress  equa- 
tion is  presented  as  is  a  detailed  discussion  of  the 
method  for  including  the  effects  of  pressure  on  the 
calculation.  Incorporation  of  wall  effects  on  the 
pressure/stress  calculation  is  performed  by  a 
damping  function.  A  discussion  of  turbulent  scalar 
flux  and  variance  equation  is  presented,  and  pres- 
sure and  wall  effects  are  again  considered.  Simplifi- 
cation via  algebraic  representation  of  the  stress/ 
flux  equation  is  discussed.  A  particular  difficulty  in 
the  use  of  such  stress/flux  models  is  the  nonavaila- 
bility of  boundary  data  for  the  various  terms.  Vari- 
ous types  of  boundary  condition  treatments  are 
summarized  including  wall  and  free  surface  varie- 
ties. The  paper  concludes  with  the  first  of  three 
case  studies;  this  one  being  a  heated  effluent  dis- 
charge model  of  the  Bruce  A  and  B  nuclear  power 
plants  on  Lake  Huron.  Built  by  G.  Raithby,  the 
model  is  a  full  3D  formulation  with  a  kappa- 
epsilon  model.  (See  also  W89-01414  thru  W89- 
01416  andu  W89-01412)  (Author's  abstract) 
W89-01413 


TURBULENCE  MODELING  OF  SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  III, 

K.  Bedford,  A.  Findikakis,  B.  E.  Larock,  W.  Rodi, 
and  R.  L.  Street. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  9,  p  1015-  1033,  Septem- 
ber 1988.  10  fig,  2  tab,  append. 


Descriptors:  'Turbulent  flow,  'Model  studies, 
'Surface  water,  'Path  of  pollutants,  'Solute  trans- 
port, 'Hydraulic  models,  Flow,  Mathematical 
analysis,  Mathematical  models,  Mathematical  equa- 
tions, Case  studies,  Mixing,  Powerplants,  Cooling 
water,  Boundary  conditions,  Estuaries,  Tidal  ef- 
fects, Wind,  Salinity,  Chemical  properties. 

Two  case  studies  demonstrate  the  use  of  turbu- 
lence models  in  surface  water  flow  computations. 
The  first  case  study  is  by  W.  Rodi  and  co-workers 
and  summarizes  calculations  of  heated  effluent  dis- 
posal into  the  Rhine  River.  A  model  chain  concept 
is  defined  for  the  calculation.  The  distinctions  be- 
tween the  chains  are  based  upon  the  strength  of 
recirculation  in  the  hot  zone  and  the  upstream 
propagation  of  pressure  effects.  Comparisons  with 
data  reveal  that  the  strong  three-dimensional  ef- 
fects for  submerged  jets  required  the  full  3D  model 
but  that  surface  jets  were  adequately  modeled  by 
the  2D  formulation.  The  second  case  study  in  this 
paper  documents  the  prediction  of  flow  and  salt 
transport  in  the  Hudson/Raritan  River  Estuary.  A 
three-dimensional  formulation  is  used,  but  horizon- 
tal diffusion  has  been  neglected  as  the  grid  was 
assumed  fine  enough  to  resolve  its  effects.  The 
level  2.5  turbulence  closure  developed  by  Mellor 
and  Yamada  is  used  and  is  based  upon  a  turbulence 
length  scale  as  opposed  to  dissipation.  An  exten- 
sive series  of  calculations  for  the  Hudson  River 
estuary  region  is  presented.  (See  also  W89-01412, 
W89-01413  and  W89-01415  thru  W89-01416)  (Au- 
thor's abstract) 
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TURBULENCE  MODELING  OF  SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  V, 

K.  Bedford,  A.  Findikakis,  B.  E.  Larock,  W.  Rodi, 
and  R.  L.  Street. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  1 14,  No.  9,  p  1052-  1073,  Septem- 
ber 1988.  1  tab,  226  ref,  append. 

Descriptors:  'Turbulent  flow,  'Model  studies, 
'Surface  water,  'Hydraulic  models,  Hydraulics, 
Reviews,  Literature  review. 

The  status  of  turbulence  model-based  surface 
water  models  was  evaluated.  Two  classes  of 
models  are  evaluated:  hydraulic  engineering  and 
environmental  hydraulics.  A  table  lists  the  eight 
major  categories  of  problems.  Also  listed  are  cita- 
tions for  the  types  of  turbulence  models  used  in 
recent  solutions  to  these  problems.  From  this  sum- 
mary table,  a  number  of  subjective  impressions  are 
discussed.  In  general,  almost  all  the  relevant  prob- 
lem classes  have  been  performed  with  some  form 
of  advanced  turbulence  model;  however,  the  hy- 
draulic engineering  subclass  is  the  most  frequently 
performed.  As  positive  as  this  impact  is,  it  has  not 
been  the  case  that  practitioners  have  adopted  tur- 
bulence models  to  any  great  degree.  The  reason 
for  this  skepticism  is  the  lack  of  objective  methods 
of  performance  evaluation  and  the  lack  of  any  data 
taken  with  sufficient  precision  to  establish  the 
credibility  of  one  turbulence  model  formulation 
over  another.  Creation  of  a  library  of  high  quality 
data  for  flow  of  relevance  to  hydraulic  engineers  is 
suggested.  (See  W89-01412  thru  W89-01415)  (Au- 
thor's abstract) 
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COMPREHENSIVE  METHOD  OF  CHARAC- 
TERISTICS MODELS  FOR  FLOW  SIMULA- 
TION, 

Geological  Survey,  Reston,  VA. 

C.  Lai. 

Journal      of     Hydraulic      Engineering     (ASCE) 

JHEND8,  Vol.  114,  No.  9,  p  1074-1097,  September 

1988.  10  fig,  24  ref,  3  append. 

Descriptors:  'Model  studies,  'Simulation,  'Open- 
channel  flow,  Numerical  analysis,  Field  tests, 
Model  testing,  Stability  analysis. 

The  use  of  the  specified  time  interval  (STI)  numer- 
ical schemes  has  been  popular  in  applying  the 
method  of  characteristics  (MOC)  to  unsteady 
open-channel  flow  problems.  Studies  and  analyses 
of  several  variants  of  the  STI  schemes  have  led  to 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


the  derivation  of  a  new  scheme,  referred  to  herein 
as  the  multimode  scheme,  which  combines  implic- 
it, temporal  reachback,  spatial  reachback,  and  clas- 
sical schemes  into  one.  Three  numerical  models 
have  been  developed  to  implement  the  implicit  and 
multimode  schemes.  The  IMOCDS  model  uses  an 
implicit  scheme,  with  which  the  time  step  is  no 
longer  subject  to  the  Courant  constraint.  The  re- 
maining two  models,  NEWMOC  and  SPRMOC, 
are  two  versions  of  the  multimode  scheme.  The 
NEWMOC  and  SPRMOC  models  demonstrate  all 
the  advantages  previously  provided  by  individual 
STI  schemes,  cover  the  combined  flow  range  of 
the  various  schemes  involved,  and,  in  addition, 
display  newly-acquired  benefits  such  as  robustness. 
Numerical  analyses,  numerical  experiments,  and 
field  applications  that  verify,  support,  and  demon- 
strate the  enhanced  model  capabilities  are  present- 
ed. (Author's  abstract) 
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SEDIMENT-WATER  OXYGEN  AND  NUTRI- 
ENT FLUXES  IN  A  RIVER-DOMINATED  ES- 
TUARY, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
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ESTIMATING  THE  NET  FLUX  OF  NUTRI- 
ENTS BETWEEN  A  SALT  MARSH  AND  A 
TIDAL  CREEK, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Statis- 
tics. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-01423 


STUDY  ON  POLYCHLORINATED  DIBENZO- 
P-DIOXINS  AND  DIBENZOFURANS  IN 
RIVERS  AND  ESTUARIES  IN  OSAKA  BAY  IN 
JAPAN. 

Setsunan   Univ.,    Neyagawa   (Japan).    Faculty   of 

Pharmaceutical  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01440 


EFFECT  OF  PROLONGED  EXPOSURE  TO 
ACETYLENE  ON  DENITRIFICATION  IN  A 
LABORATORY  STREAM  SEDIMENT 

SYSTEM, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
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IN-STREAM  NITRIFICATION  RATE  PREDIC- 
TION, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
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CLIMATOLOGY  AND  HYDROLOGY, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 
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STREAMFLOW  GENERATION  BY  VARIABLE 
SOURCE  AREA, 

Rocky  Mountain   Forest  and  Range  Experiment 

Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 

A.  R.  Hibbert,  and  C.  A.  Troendle. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  1 1 1-127,  14  fig,  2  tab. 

Descriptors:  *Streamflow,  *Model  studies,  'Math- 
ematical studies,  *Rainfall-runoff  relationships, 
•Forest  hydrology,  Hydrographs,  Rainfall,  Over- 
land flow,  Slopes,  Channel  flow,  Computer 
models. 

Much  of  the  early  work  that  shaped  current  con- 
cepts of  streamflow  generation  on  forest  lands  was 
done  at  the  Coweeta  Hydrologic  Laboratory.  In 
1941,  the  sources  of  storm  flow  on  Coweeta  Wa- 


tershed 13  (WS  13),  a  16-ha  catchment  covered  by 
mixed  hardwoods  was  systematically  analyzed. 
Streamflow  was  perennial,  with  annual  yields  simi- 
lar to  larger  basins  in  the  region.  Characteristic 
flood  hydrographs  were  produced  by  heavy  rains, 
even  though  no  overland  flow  was  observed.  Two 
types  of  storm  flow  hydrographs  were  analyzed. 
The  first  was  produced  by  a  short,  intense  rainfall 
of  18  mm  in  25  min.  Storm  flow  response  was 
1.1%  of  rainfall;  all  of  it  passed  the  gaging  station 
within  2  hr  of  rainfall.  This  response  was  primarily 
attributed  to  channel  precipitation,  rain  falling  di- 
rectly on  the  channel  surface,  which  measured 
1.2%  of  the  total  catchment  area.  The  second  type 
of  hydrograph  was  from  a  much  larger  storm  (164 
mm  in  24  hr).  Total  storm  runoff  within  24  hr  of 
rainfall  cessation  was  14%,  even  though  anteced- 
ent flow  rate  was  below  the  watershed  average,  a 
condition  that  would  suggest  a  lower-than-average 
response.  Again,  1%  or  more  of  rainfall  was  inter- 
cepted by  the  channel,  but  in  this  case  the  bulk  of 
the  runoff  was  attributed  to  subsurface  storm  flow, 
since  no  overland  flow  was  observed.  Further 
definition  of  slope  processes,  hillslope  studies,  and 
watershed  processes  are  discussed  to  determine  a 
variable  source  area  model.  The  domain  of  the 
model  is  intended  to  be  the  first-  to  second-order 
forest  or  wildland  catchment.  It  should  include  any 
vegetated  catchment  outside  desert  areas,  with  pe- 
rennial flow.  A  first-generation  computer  program 
was  developed  and  tested  on  the  Fernow  Experi- 
mental Forest  in  West  Virginia.  Simulations  of 
individual  storm  hydrographs  from  the  95-acre  for- 
ested watershed  were  quite  good.  The  second- 
generation  model  appeared  to  work  reasonably 
well.  Both  studies  noted  that  modeling  the  variable 
source  area  is  far  from  complete.  (See  also  W89- 
01691)  (Lantz-PTT) 
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TROPHIC  SIGNIFICANCE  OF  DISSOLVED 
ORGANIC  CARBON  IN  STREAMS, 

Georgia  Univ.,  Athens.  Dept.  of  Botany. 

J.  L.  Meyer,  C.  M.  Tate,  R.  T.  Edwards,  and  M.  T. 

Crocker. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  269-278,  5  fig. 

Descriptors:  'Organic  matter,  'Organic  carbon, 
♦Forest  ecology,  'Coweeta,  'North  Carolina,  Par- 
ticulate matter,  Forest  watersheds,  Stream  chan- 
nels, Cycling  nutrients. 

The  dissolved  organic  carbon  (DOC)  concentra- 
tion of  Coweeta  streamwater  is  relatively  low  ( < 
1.5  mg  C/L  during  baseflow),  and  is  similar  to  the 
concentration  of  particulate  organic  matter  in 
streamwater  at  baseflow.  DOC  export/sq  m  of 
undisturbed  stream  channel  (137  to  145  g  C/sq  m) 
is  slightly  less  than  leaf  litter  inputs  to  Coweeta 
streams.  About  15  kg  C/ha  (watershed  area)  is  low 
annually  from  undisturbed  Coweeta  watersheds  as 
DOC.  Hence,  DOC  export  is  an  important  compo- 
nent of  organic  carbon  export  from  forested  water- 
sheds at  Coweeta  as  well  as  in  other  regions  of  the 
country.  The  DOC  lost  from  terrestrial  ecosystems 
enters  streams.  The  fate  of  this  DOC,  its  uptake, 
and  its  role  in  the  food  web  of  the  stream  was 
examined,  and  DOC  sources  (leaching  of  organic 
matter),  particularly  those  within  the  stream  chan- 
nel, are  discussed.  Also  examined  is  the  manner  in 
which  streamwater  DOC  concentration  changes  as 
watersheds  recover  from  a  disturbance.  (See  also 
W89-01691)  (Lantz-PTT) 
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D.  W.  Reiser,  M.  P.  Ramey,  and  T.  R.  Lambert. 
IN:    Regulated    Streams:    Advances   in    Ecology. 
Plenum  Press,  New  York,  1987.  p  45-57,  2  fig,  2 
tab,  41  ref. 

Descriptors:  'Flushing,  'Flow  profiles,  'Regulat- 
ed flow,  'Streamflow,  Standards,  Ecological  ef- 
fects, Ecology. 

Until  standard  methods  are  developed  for  assessing 
flushing  flows,  evaluations  need  to  use  an  approach 
tailored  to  the  specific  needs  and  characteristics  of 
each  stream  and  project.  This  may  dictate  the  use 
of  several  different  office  techniques  to  derive  an 
initial  flow  estimate,  followed  by  detailed  field 
studies  to  refine  the  recommendations.  For 
projects  in  the  planning  stage,  an  office  approach 
may  be  all  that  is  needed;  implementation  studies 
should  include  detailed  field  investigations.  Rec- 
ommended guidelines  for  conducting  flow  studies 
include:  (1)  The  utilization  of  an  interdisciplinary 
team  approach;  (2)  An  initial  determination  of  the 
actual  need  for  the  flushing  flow  should  precede 
detailed  assessments;  (3)  The  assessment  approach 
used  should  be  tailored  to  the  specific  needs  and 
characteristics  of  each  stream  and  project;  office 
and  field  techniques  may  both  be  required;  (4)  For 
comparison  purposes,  more  than  one  method 
should  be  used  for  deriving  flow  recommenda- 
tions; (5)  A  determination  of  the  timing  and  re- 
quired duration  of  the  flow  should  be  included  as 
part  of  the  assessment  process;  (6)  Flushing  flow 
recommendations  should  be  stated  in  terms  of  mag- 
nitude, timing  and  duration;  and  (7)  Follow-up 
studies  should  be  conducted  to  evaluate  the  effec- 
tiveness of  the  flows  and  allow  for  necessary  ad- 
justments. (See  also  W89-01736)  (Lantz-PTT) 
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ASSESSMENT  OF  FLUSHING  FLOW  RECOM- 
MENDATIONS IN  A  STEEP,  ROUGH,  REGU- 
LATED TRIBUTARY, 

Wyoming  Water  Research  Center,  Laramie. 

T.  A.  Wesche,  V.  R.  Hasfurther,  W.  A.  Hubert, 

and  Q.  D.  Skinner. 

IN:    Regulated    Streams:    Advances    in    Ecology. 

Plenum  Press,  New  York,  1987.  p  59-69,  5  fig,  1 

tab,  15  ref. 

Descriptors:  'Flushing,  'Streamflow,  'Flow  regu- 
lation, 'Water  quality,  'Ecological  effects,  Sedi- 
ment load,  Runoff,  Little  Snake  River,  Mathemati- 
cal studies. 

Alteration  of  stream  flow  regime  and  sediment 
loading  from  water  development  activities  can 
result  in  both  short-  and  long-term  changes  in 
channel  morphology  and  conveyance  capacity. 
Subsequently,  the  condition  of  the  aquatic  habitat 
can  be  affected.  Three  spring  runoff  flushes  meet- 
ing or  exceeding  the  magnitude  and  duration  of  the 
recommended  flushing  flow  for  the  studied  section 
of  the  North  Fork  of  the  Little  Snake  River  were 
somewhat  successful  in  reducing  the  quantity  of 
deposited  material.  Flushing  was  more  effective  in 
steeper  gradient  reaches,  while  results  regarding 
duration  of  the  individual  flushes  are  at  present 
inconclusive.  As  indicated  by  the  Fredle  Index, 
quality  of  the  deposited  material  was  very  low 
throughout  the  study  area.  Quality  of  deposited 
material  showed  an  improving  trend  in  response  to 
the  runoff  hydrograph  within  the  study  reaches 
having  the  largest  quantities  of  deposition.  (See 
also  W89-01736)  (Lantz-PTT) 
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CRITIQUE  OF  THE  INSTREAM  FLOW  IN- 
CREMENTAL METHODOLOGY  AND  OBSER- 
VATIONS ON  FLOW  DETERMINATION  IN 
NEW  ZEALAND, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  7C. 
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CONSIDERATIONS  IN  ASSESSING  FLUSH- 
ING FLOW  NEEDS  IN  REGULATED  STREAM 
SYSTEMS, 

Bechtel,  Inc.,  San  Francisco,  CA. 


SIMULATING   TROUT   FEEDING   STATIONS 
IN  INSTREAM  FLOW  MODELS, 

Washington  State  Dept.  of  Game,  Olympia. 
For  primary  bibliographic  entry  see  Field  2H. 
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EFFECTS  OF  VARYING  FLOWS  IN  MAN- 
MADE  STREAMS  ON  RAINBOW  TROUT 
(SALMO  GAIRDNERI  RICHARDSON)  FRY, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 
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DEVELOPMENT  AND  APPLICATIONS  OF 
MACROINVERTEBRATE  INSTREAM  FLOW 
MODELS  FOR  REGULATED  FLOW  MANAGE- 
MENT, 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
For  primary  bibliographic  entry  see  Field  4A. 
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STONEFLIES  AND  RIVER  REGULATION 
REVIEW, 

Oslo  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-01744 


HVDROPOWER  DEVELOPMENT  OF 

SALMON  RIVERS:  EFFECT  OF  CHANGES  IN 

WATER   TEMPERATURE   ON   GROWTH   OF 

BROWN    TROUT    (SALMO    TRUTTA)    PRES- 

MOLTS, 

Direktoratet   for  Vilt  og   Ferskvannsfisk,  Trond- 

heim  (Norway). 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01749 


PREDICTING  THE  EFFECTS  OF  A  POSSIBLE 
TEMPERATURE       INCREASE       DUE       TO 
STREAM   REGULATION  ON  THE  EGGS  OF 
WHITEFISH  (COREGONUS  LAV  ARETUS)  -  A 
LABORATORY  APPROACH, 
Oslo  Univ.  (Norway).  Zoological  Museum. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01750 


NATURAL  SILTATION  OF  BROWN  TROUT 
(SALMO  TRUTTA  L.)  SPAWNING  GRAVELS 
DURING  LOW-FLOW  CONDITIONS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-01751 


SUSPENDED  SOLIDS  TRANSPORT  WITHIN 
REGULATED  RIVERS  EXPERIENCING  PERI- 
ODIC RESERVOIR  RELEASES, 

Loughborough   Univ.   of  Technology   (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-01752 


TIME-SCALES  FOR  ECOLOGICAL  CHANGE 
IN  REGULATED  RIVERS, 

Loughborough   Univ.   of  Technology  (England). 

Dept.  of  Geography. 

G.  E.  Petts. 

IN:    Regulated    Streams:    Advances    in    Ecology. 

Plenum  Press,  New  York,  1987.  p  257-266,  4  fig,  3 

tab,  15ref. 

Descriptors:  'Ecological  effects,  'Classification, 
•Regulated  flow,  "Rivers,  Streamflow,  Model 
studies,  Spatial   variation,  Flow  profiles,  Ecosys- 


A  Transient  System  Model  is  described,  which 
uses  a  hierarchical  system  structure  and  location- 
for-time  substitution,  to  provide  a  framework  for 
the  consideration  of  spatial  patterns  of  change 
along  regulated  rivers  within  an  appropriate  time- 
scale.  River  channel  compartments,  defined  by  a 
particular  combination  of  micro-habitats,  repre- 
sents a  temporal  sequence  of  system  states.  Within 
two  British  rivers,  three  compartments  have  been 
identified:  adjusted,  changing  and  stable.  The  latter 
two  compartments,  representing  transient  system 
states,  have  been  identified  within  both  rivers  using 
physical  and  biological  criteria.  Stable  compart- 
ments typically  have  a  higher  invertebrate  density 
than  the  other  compartments.  The  changing  com- 
partments of  both  rivers  have  been  divided  into 
sites  of  gravel-bed  sedimentation  and  aggrading 
sites  dominated  by  fine  mincrogenic  and  organic 
sediments.  Some  components  of  the  river  system 
will  respond  to  flow  regulation  more  readily  than 
others,  and  some  locations  will  readjust  at  a  faster 
rate.  In  changing  fluvial  systems  the  continua  de- 
scribing downstream  variations  of  individual  pa- 
rameters are  characterized  by  discontinuities  asso- 


ciated, not  least,  with  tributary  confluences.  Con- 
sequently, the  downstream  pattern  of  change  can 
relate  to  the  structure  of  the  drainage  network. 
The  conceptual  model  presented  demonstrates  that 
at  any  point  in  time,  different  parts  of  the  regulated 
river  can  be  in  different  phases  of  readjustment  and 
that  at  a  single  location  the  biotic  communities 
may  experience  a  complex  sequence  of  changes 
during  the  readjustment  period.  For  the  regulated 
coarse-gravel-bed  rivers  of  Britain,  a  time-scale 
measured  in  tens  of  years  is  required  for  the  assess- 
ment of  third-order  ecological  change.  (See  also 
W89-01736)(Lantz-PTT) 
W89-01753 


TOWARDS  A  RATIONAL  ASSESSMENT  OF 
RESIDUAL  FLOWS  BELOW  RESERVOIRS, 

Institute  of  Hydrology,  Wallingford  (England). 

A.  Gustard,  and  G.  A.  Cole. 

IN:    Regulated    Streams:    Advances   in    Ecology. 

Plenum  Press,  New  York,  1987.  p  267-275,  7  fig,  8 

ref.. 

Descriptors:  'Rivers,  'Streamflow,  'Regulated 
flow,  'Reservoirs,  Seasonal  variation,  Ecological 
effects,  Hydrology. 

Flow  changes  are  an  inevitable  result  of  the  pri- 
mary function  of  a  reservoir;  to  store  water  in 
periods  of  surplus  and  release  to  the  consumer  or 
river  in  times  of  deficiency.  Many  compensation 
flows  were  awarded  at  a  time  when  there  was  little 
understanding  of  differences  in  catchment  hydrolo- 
gy, and  most  occurred  at  a  time  when  there  was  no 
knowledge  of  the  impact  of  impoundments  on 
downstream  fauna  and  flora.  This  would  suggest 
that  a  review  of  current  releases  below  reservoirs 
is  warranted.  Pressures  to  increase  downstream 
flows  would  in  the  long  term  have  to  be  met  by 
additional  water  resource  schemes  where  environ- 
mental disbenefits  may  far  outweight  the  advan- 
tages of  changing  the  flow  pattern  of  an  already 
regulated  stream.  The  historical  development  of 
setting  residual  flows  has  resulted  in  many  reser- 
voirs providing  releases  determined  by  industrial 
and  political  constraints  which  no  longer  apply. 
The  average  of  these  statutory  minimum  dis- 
charges is  close  to  the  natural  low  flow  but  there 
are  wide  departures  from  this  trend.  Any  reassess- 
ment of  residual  flows  could  initially  focus  on 
these  anomalous  sites.  Although  the  yield  and  stor- 
age capacities  of  existing  reservoirs  will  provide  a 
major  constraint  on  the  freedom  to  manipulate 
downstream  flows,  the  water  resource  engineer 
will  be  looking  for  guidance  from  the  freshwater 
biologist  particularly  for  setting  the  seasonal  varia- 
bility of  low  flows.  It  will  then  be  necessary  to 
compare  any  change  in  reservoir  yield  with  ex- 
pected improvements  or  degradation  of  down- 
stream ecology.  (See  also  W89-01736)  (Lantz- 
PTT) 
W89-01754 


STUDY  DESIGN  FOR  FISHERIES  AND  HY- 
DROLOGY ASSESSMENT  IN  A  GLACIAL  WA- 
TERSHED IN  BRITISH  COLUMBIA, 

British   Columbia   Hydro   and    Power   Authority, 

Vancouver. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01756 


PHOSPHORUS  SPIRALLING  IN  RIVERS  AND 
RIVER-RESERVOIR  SYSTEMS:  IMPLICA- 
TIONS OF  A  MODEL, 

Academy  of  Natural  Sciences  of  Philadelphia, 
Avondale,  PA.  Stroud  Water  Research  Center. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-01757 


TRADEOFFS  BETWEEN  STREAM  REGULA- 
TION AND  POINT  SOURCE  TREATMENTS  IN 
COST-EFFECTIVE  WATER  QUALITY  MAN- 
AGEMENT, 

Tennessee  Valley  Authority,  Norris.  Water  Sys- 
tems Development  Branch. 

For  primary  bibliographic  entry  see  Field  5G 
W89-01758 


INCREASING   THE  OXYGEN   CONTENT  OF 
THE  KALAJOKI  RIVER, 

National  Board  of  Waters,  Helsinki  (Finland). 
For   primary   bibliographic   entry   see   Field    5G. 
W89-01760 


POSSIBLE  EFFECTS  OF  THE  PROPOSED 
EASTERN  ROUTE  DIVERSION  OF  CHANG- 
JIANG  (YANGTZE)  RIVER  WATER  TO  THE 
NORTHERN  PROVINCES  WITH  EMPHASIS 
ON  THE  HYDROBIOLOGICAL  ENVIRON- 
MENT OF  THE  MAIN  WATER  BODIES 
ALONG  THE  TRANSFER  ROUTE, 
Academia  Sinica,  Lochiaschan  (China).  Inst,  of 
Hydrobiology. 

For   primary   bibliographic   entry   see   Field   6G. 
W89-01761 


CHEMICAL  AND  BIOLOGICAL  CHANGES  IN 
THE  TER  RIVER  INDUCED  BY  A  SERIES  OF 
RESERVOIRS, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01762 


RESPONSES  OF  EPILITHIC  ALGAE  TO  REG- 
ULATION OF  ROCKY  MOUNTAIN  STREAMS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Botany  and  Plant  Pathology. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01763 


ECOLOGY  OF  REGULATED  STREAMS:  PAST 
ACCOMPLISHMENTS  AND  DIRECTIONS 
FOR  FUTURE  RESEARCH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-01764 


COMPARISONS   OF  THE   PROCESSING   OF 
ELEMENTS  BY  ECOSYSTEMS,  II:  METALS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01837 


WILD    AND    SCENIC    RIVERS:    CONSERVA- 
TION AND  NATURAL  WATER  AMENITIES, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  6F. 

W89-01877 


ECOLOGICAL  PARAMETERS  INFLUENCING 
AQUATIC  PLANT  GROWTH, 

E.  O.  Gangstad. 

IN:  Environmental  Management  of  Water 
Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 
p  49-61,  4  tab,  22  ref. 

Descriptors:  'Aquatic  plants,  'Ecosystems,  'Agri- 
cultural runoff,  'Water  pollution  effects,  'Canals, 
Nutrients,  Herbicides,  Algicides,  Diatoms,  Ma- 
croinvertebrates,  Canals,  Aquatic  weeds,  Produc- 
tivity, Photosynthesis,  Water  chemistry. 

The  management  of  submersed  plants  in  relation  to 
human  activities  is  confounded  by  a  spectrum  of 
problems  associated  with  many  variables  such  as 
the  soil  types  (including  aquasoils),  the  nature  of 
the  aquatic  system  (lake,  stream,  estuary,  etc.),  and 
the  nature,  time,  and  duration  of  activity  generat- 
ing pollution.  Diatom  and  macroinvertebrate 
animal  populations  were  sampled  in  four  irrigation 
canals  to  determine  effects  of  herbicide-algicide 
treatments  on  nontarget  organisms.  Results  show 
few  statistically  significant  differences  between 
treated  and  untreated  canals.  Canal  water  return 
flows  were  similar  to  populations  occurring  in 
receiving  streams.  Conclusions  support  hypotheses 
that  taxa  diversity  of  these  organisms  can  be  used 
to  indicate  ecological  conditions  of  aquatic  canal 
and  river  habitats.  Field  measurements  of  ecologi- 
cal factors  that  relate  to  growth  and  development 
of  submersed  aquatic   weeds  in  irrigation  canals 
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were  made  on  multiple  sites,  involving  1 1  canals  in 
Colorado,  California,  and  Washington,  from  1959 
through  1974.  Numerous  chemical  and  physical 
characteristics  of  canal  water  and  canal  hydrosoil 
were  monitored  along  with  several  biological  pa- 
rameters, which  included  aquatic  plant  community 
structure,  density,  net  productivity,  and  photosyn- 
thetic  carbon  fixation  rate.  Canal  soil  microorga- 
nisms, phytoplankton,  and  macroinvertebrate  pop- 
ulations were  also  included  in  the  survey.  The  only 
statistically  significant  differences  that  were  found 
between  canals  with  and  those  without  aquatic 
weed  infestations  involved  water  chemistry. 
Canals  without  aquatic  weeds  were  found  to  have 
70%  less  available  nitrate  nitrogen  and  40%  less 
total  dissolved  solids.  (See  also  W89-01990)  (Lantz- 
PTT) 
W89-01994 


BIOLOGICAL  PARAMETERS  INFLUENCING 
GROWTH  AND  REPRODUCTION  OF  HY- 
DRILLA, 

Environmental    Protection   Agency,   Washington, 

DC. 

R.  A.  Stanley,  and  E.  O.  Gangstad. 

IN:      Environmental      Management      of     Water 

Projects.  CRC  Press,  Inc.,  Boca  Raton.  FL.  1987. 

p  63-70,  23  ref. 

Descriptors:  *Rivers,  *Lakes,  'Canals,  *Hydrilla, 
•Aquatic  plants,  *Biological  studies,  *Aquatic 
weed  control,  Aquatic  weeds,  Ecosystems,  Hydro- 
gen ion  concentration,  Alkalinity,  Nutrients,  Water 
temperature,  Herbicides. 

Hydrilla  verticillata  Royle  (Hydrilla),  a  monocoty- 
ledon, considered  to  be  monotypic  in  the  family 
Hydrocharitaceae,  is  an  exotic  submersed  aquatic 
plant  occurring  in  the  U.S.  It  was  first  discovered 
as  a  U.S.  infestation  in  Florida  in  1960,  and  was 
apparently  introduced  from  Southeast  Asia.  Since 
1960,  it  has  spread  to  widely  separated  locations 
across  North  America  and  has  reached  problem 
levels  in  most  waterbodies  where  it  has  become 
established.  Its  broad  ecological  variability  has  en- 
abled it  to  thrive  in  riverine  and  lacustrine  environ- 
ments in  the  southeastern  U.S.  and  in  irrigation  and 
drainage  canals  in  California.  It  can  withstand  vari- 
ations in  pH,  alkalinity,  and  nutrient  levels,  and 
thrives  at  water  temperatures  above  17  C.  Its  salin- 
ity limit  is  about  12  to  15  ppt.  It  has  the  potential 
for  establishment  throughout  the  U.S.  It  is  able  to 
dominate  an  entire  body  of  water  rapidly  through 
a  variety  of  very  efficient  means  of  reproduction. 
At  present,  there  are  no  known  methods  for  com- 
plete eradication  of  this  plant.  There  are  no  known 
natural  enemies  in  the  U.S.  and  biological  control 
are  still  in  the  experimental  stage.  Mechanical 
methods  have  proved  both  costly  and  ineffective. 
Chemical  herbicides  have  proved  to  be  the  pri- 
mary tool  for  management  of  this  aquatic  nuisance 
at  this  time.  (See  also  W89-01990)  (Lantz-PTT) 
W89-01995 


U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY  RIVER  REACH  FILE:  HYDROLOGIC 
SEGMENT  PLOTS  -  WASHINGTON. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Power  Resources  Planning. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02003 


U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY  RIVER  REACH  FILE:  HYDROLOGIC 
SEGMENT  PLOTS  ■  OREGON. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Power  Resources  Planning. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02004 


U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY  RIVER  REACH  FILE:  HYDROLOGIC 
SEGMENT  PLOTS  -  MONTANA. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Power  Resources  Planning. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02OO5 


UNEXPECTED  FACTOR  AFFECTING  RE- 
CHARGE FROM  EPHEMERAL  RIVER  FLOWS 
IN  SWA/  NAMIBIA, 

Department  of  Water  Affairs,  Windhoek  (Na- 
mibia). 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02225 


RAINFALL  -  RUNOFF  -  RECHARGE  RELA- 
TIONSHIPS IN  THE  BASEMENT  ROCKS  OF 
ZIMBABWE, 

Hydrotechnica,  Shrewsbury  (England). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-02245 


2F.  Groundwater 


LEACHING  OF  CARBOFURAN  IN  FLOODED 
FIELD  UNDER  PUDDLED  AND  NONPUD- 
DLED  CONDITIONS, 

Central  Rice  Research  Inst.,  Cuttack  (India).  Lab. 

of  Soil  Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01283 


NITRATE   CONTENT   IN    FRACTURE   ZONE 

GROUNDWATER  IN  THE  HUMID  TROPICS 

AS     RELATED    TO     DEFORESTATION     (LA 

TENEUR    EN    NITRATES    DES    NPPES    DE 

FSSURES  DE  LA  ZONE  TROPICALE  HUMIDE 

EN  RELATION  AVEC  LES  PROBLEMES  DE 

DEFORESTATION), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-01309 


IRRIGATION  RELATED  ARSENIC  CONTAMI- 
NATION OF  A  THIN,  ALLUVIAL  AQUIFER, 
MADISON  RIVER  VALLEY,  MONTANA, 
U.S.A. 

Montana  Bureau  of  Mines  and  Geology,   Butte. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01316 


EFFECT  OF  THE  ENVIRONMENT  ON  THE 
HYDROCHEMICAL  CHARACTERISTICS  OF 
AN  ALLUVIAL  AQUIFER  FOLLOWING  AN 
EXCEPTIONAL  MULTIYEAR  DROUGHT 
(MEDITERRANEAN  SEASHORE,  HERAULT, 
FRANCE):  PART  I.  RECHARGE  OF  THE  AQ- 
UIFER, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 
gie. 

J.-C.  Grillot,  I.  Chaffaut,  and  M.  Razack. 
Environmental     Geology     and     Water     Sciences 
EGWSEI,  Vol.  11,  No.  2,  p  163-173,  April  1988.  8 
fig,  18  ref. 

Descriptors:  *France,  'Aquifers,  *Alluvial 
aquifers,  'Drought,  *Karst  hydrology,  'Ground- 
water recharge,  Sulfates,  Nitrates,  Chlorides,  Per- 
meability, Manure  fertilizers,  Mediterranean  sea- 
shore. 

The  hydrochemical  evolution  of  an  alluvial  aquifer 
is  analyzed  during  a  water  rising  occurring  after  a 
five-year  drought  and  according  to  its  recharge 
modalities  (recharge  from  the  surface  and  from  a 
lateral  karst  bordering  the  upper  part  of  the  aqui- 
fer). A  study  of  the  transfer  of  some  elements 
(chloride,  sulfate,  nitrate)  from  the  surface  (agri- 
cultural manures  and  treatments)  and  from  the 
karst,  illustrates  that  transfer  times  should  be  inter- 
preted with  respect  to  the  permeability  variations 
of  the  alluvial  system,  including  its  overburden.  As 
a  consequence,  the  homogenization  of  the  dilutions 
at  the  scale  of  the  aquifer  and  local  dissolutions 
within  a  pervious  zone  of  the  aquifer  would  be 
related  to  the  variations  of  the  permeability  and  to 
the  geochemical  heterogeneities  of  the  aquifer. 
(See  also  W89-01318)  (Author's  abstract) 
W89-01317 


EFFECT  OF  THE  ENVIRONMENT  ON  THE 
HYDROCHEMICAL    CHARACTERISTICS    OF 


AN   ALLUVIAL   AQUIFER   FOLLOWING   AN 

EXCEPTIONAL      MULTIYEAR       DROUGHT 

(MEDITERRANEAN   SEASHORE,    HERAULT, 

FRANCE):    PART    II.    CLIMATOLOGY    AND 

AGRONOMY, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

J.-C.  Grillot,  I.  Chaffaut,  and  M.  Razack. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  11,  No.  2,  p  175-181.  April  1988.  3 

fig,  13  ref. 

Descriptors:  'France,  'Water  quality,  'Water  pol- 
lution sources,  'Alluvial  aquifers,  'Drought, 
'Groundwater  recharge,  Sulfates,  Nitrates,  Chlor- 
ides, Potassium,  Permeability,  Clay,  Chemical  fer- 
tilizers, Agronomy,  Mediterranean  seashore, 
Aquifers,  Climatology,  Soil  saturation. 

The  hydrochemical  evolution  of  an  alluvial 
groundwater  located  along  the  Mediterranean  sea- 
shore is  analyzed  with  respect  to  its  agricultural 
and  climatic  environment,  including  degree  of 
saturation  of  the  soil;  types  of  culture,  chemical 
fertilizers  and  phytosanitary  treatments;  selective 
irrigation  of  the  cultivated  areas;  precipitation.  It  is 
shown  that  the  environmental  effect  on  the 
groundwater's  vulnerability  depends  on  two 
groups  of  factors:  (1)  Transfers  from  surface  to 
groundwater  of  nitrates,  chlorides,  sulfates,  and 
potassium,  which  are  governed  by:  (a)  the  climatic 
conditions  before  the  agricultural  activities  begin, 
(b)  the  kinds  of  agricultural  activities  and  their 
distribution  in  time  with  respect  to  a  given  climatic 
context.  Phenomena  of  retention  and/or  rapid  dif- 
fusion are  related  to  the  sedimentary  heterogene- 
ities of  the  reservoir  and  to  the  differences  of 
temperatures  between  irrigation  waters  and  pre- 
cipitation. (2)  Cationic  exchanges  related  to  the 
presence  of  clays  of  montmorillonite-kaolinite 
type.  (See  also  W89-01317)  (Author's  abstract) 
W89-01318 


ORGANIC  CATION  EFFECTS  ON  THE  SORP- 
TION OF  METALS  AND  NEUTRAL  ORGANIC 
COMPOUNDS  ON  AQUIFER  MATERIAL, 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01328 


GROUNDWATER  QUALITY  BENEATH  THE 
CITY  OF  LONDON:  OVERVIEW  AND  LONG- 
TERM  CHANGES, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01353 


LARGE-TIME  SATURATED-UNSATURATED 
WATER  AND  CONTAMINANT  TRANSPORT 
MODEL  IN  UNCONFINED  AQUIFERS, 

Australian  Inst,  of  Nuclear  Science  and  Engineer- 
ing, Sutherland. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01360 


SPATIAL  CORRELATION  OF  HYDROLOGIC 
TIME  SERIES, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 

Architectural  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-01371 


TRANSPORT  AND  TRANSFORMATIONS  OF 
ORGANIC  CHEMICALS  IN  THE  SOIL-AIR- 
WATER  ECOSYSTEM, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

W.  A.  Jury,  A.  M.  Winer,  W.  F.  Spencer,  and  D. 
D.  Focht. 

Reviews  of  Environmental  Contamination  and 
Toxicology,  Vol.  99,  p  119-164,  1987.  10  tab,  119 
ref,  append. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Soil  contamination,  'Leaching,  'Organic 
compounds,  'Water  pollution  sources,  'Air  pollu- 
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tion  sources,  Groundwater  pollution,  Biodegiada- 
tion,  Literature  reviews,  Leaching,  Volatility. 

The  fundamental  processes  governing  the  fate  of  a 
chemical  applied  to,  or  present  In,  the  soil  at  time 
zero  are  discussed.  The  discussion  covers  both 
leaching  and  blodegradation  processes  in  soil,  vola- 
tilization of  chemicals  from  soil  to  atmosphere,  and 
subsequent  atmospheric  transport  and  reactions. 
Downward  transport  or  leaching  of  dissolved  or- 
ganic chemicals  in  soil  depends  principally  on  the 
amount  of  water  moving  through  the  system  and 
on  the  adsorption  characteristics  of  the  chemical. 
Chemical  volatilization  from  soil  surfaces  is  limited 
both  by  the  vapor  density  at  the  soil  surface  and  by 
the  rate  of  movement  to  the  surface.  Once  an 
organic  chemical  has  reached  the  atmosphere,  its 
persistence  depends  on  the  extent  of  removal  by 
wet  and  dry  deposition  and  by  chemical  reactions. 
Recent  observations  of  chemical  concentrations 
have  found  widespread  dissemination  of  organic 
chemicals  throughout  the  remote  locations  of  the 
Earth,  indicating  both  a  substantial  amplitude  for 
entering  the  atmosphere  and  also  considerable  at- 
mospheric lifetimes  under  certain  conditions. 
Chemical  biodegradation  under  field  conditions  is 
very  poorly  understood,  both  because  of  the  lack 
of  in  situ  field  studies  and  because  the  biodegrada- 
tion process  is  extremely  difficult  to  isolate  from 
other  chemical  loss  processes  such  as  leaching  and 
volatilization.  In  the  concluding  part  of  this  article, 
a  screening  model  is  used  to  study  the  relative 
leaching  and  volatilization  characteristics  of  22 
pesticide  chemicals,  showing  for  leaching  the  im- 
portant interactions  between  mobility  and  degrada- 
tion in  determining  chemicals  with  the  most  poten- 
tial for  reaching  groundwater.  (VerNooy-PTT) 
W89-01384 


FORCED-GRADIENT  TRACER  TESTS  AND  IN- 
FERRED HYDRAULIC  CONDUCTIVITY  DIS- 
TRIBUTIONS AT  THE  MOBILE  SITE, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01402 


DETERMINING  THE  DISTRIBUTION  OF  HY- 
DRAULIC CONDUCTIVITY  IN  A  FRACTURED 
LIMESTONE  AQUIFER  BY  SIMULTANEOUS 
INJECTION  AND  GEOPHYSICAL  LOGGING, 

Geological  Survey,  Denver,  CO. 
R.  H.  Morin,  A.  E.  Hess,  and  F.  L.  Paillet. 
Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  587- 
595,  September-October  1988.  4  fig,  25  ref. 

Descriptors:  'Tracers,  *  Borehole  geophysics, 
'Geohydrology,  'Hydraulic  conductivity,  'Lime- 
stone, 'Logging  (Recording),  Aquifers,  Injection, 
Groundwater  hydraulics,  Geophysics,  Recharge, 
Vertical  distribution,  Boreholes,  Geologic  frac- 
tures, Transmissivity,  Flow,  Turbulent  flow,  Fric- 
tion, Hydraulics. 

A  field  technique  for  assessing  the  vertical  distribu- 
tion of  hydraulic  conductivity  in  an  aquifer  was 
applied  to  a  fractured  carbonate  formation  in 
southeastern  Nevada.  The  technique  combines  the 
simultaneous  use  of  fluid  injection  and  geophysical 
logging  to  measure  in  situ  vertical  distributions  of 
fluid  velocity  and  hydraulic  head  down  the  bore- 
hole; these  data  subsequently  are  analyzed  to 
arrive  at  quantitative  estimates  of  hydraulic  con- 
ductivity across  discrete  intervals  in  the  aquifer. 
Results  identified  the  contact  margin  between  the 
Anchor  and  Dawn  Members  of  the  Monte  Cristo 
Limestone  as  being  the  dominant  transmissive  unit. 
This  section  is  extensively  fractured,  and  quantita- 
tive estimates  of  its  hydraulic  conductivity  are  at 
least  two  orders  of  magnitude  larger  than  that  of 
the  surrounding  competent  rock  matrix.  This  trans- 
missive  zone  also  correlates  9trongly  with  an  inter- 
val where  the  drilling  rate  was  reported  to  be  quite 
rapid.  Aquifer  transmissivity  was  computed  from 
the  profile  of  hydraulic  conductivity  and  found  to 
be  760,000  sq  ft/day.  The  friction  factor,  a  parame- 
ter derived  from  the  differential  pressure  and  ve- 
locity logs,  appears  to  be  a  good  indicator  of 
borehole  rugosity  across  intervals  where  fluid  ve- 
locity remains  virtually  unchanged,  and  vertical 
flow  is  turbulent.  (Author's  abstract) 
W89-01404 


INTERPRETATION    OF    WELL   AND    FIELD 
DATA    IN    A    HETEROGENEOUS    LAYERED 
AQUIFER    SETTING,    APPALACHIAN    PLA- 
TEAU, 
Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Oeolo- 

W- 

C.  J.  Booth. 

Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  596- 

606,  September-October  1988.  6  fig,  5  tab,  14  ref, 

append. 

Descriptors:  'Geohydrology,  'Data  interpretation, 
'Groundwater  movement,  'Well  yield,  'Aquifers, 
'Springs,  Hydraulic  properties,  Well  hydraulics, 
Stream  discharge,  Wells,  Water  level,  Pumping 
tests,  Topography,  Streams,  Water  yield,  Sand- 
stones, Appalachian  Plateau,  Aquitards,  Geologic 
formations,  Flow  system,  Flow,  Stratified  flow, 
Seepage. 

Groundwater  flow  systems  in  the  Appalachian  Pla- 
teau coalfield  balance  the  conflicting  controls  of 
topographic  relief  and  hydrostratigraphic  layering. 
Appropriate  use  of  field  observations  (springs, 
streams)  and  abundant  domestic-well  information 
(water  levels,  pumping  test  result's,  records  of 
yield,  and  water-producing  zones)  helped  resolve 
ambiguities  about  a  typical  system  in  Cambria 
County,  PA.  The  effective  scale  for  hydrostrati- 
graphic division  is  by  sandstone-dominated  mem- 
bers as  aquifers  and  intervening  shale-clay  mem- 
bers as  aquitards.  The  flow  system  is  stratified  in 
the  intervalley  ridges;  heads,  controlled  primarily 
by  the  dissected  aquifer  outcrop,  drop  discretely  to 
lower  aquifers.  Discrete  groundwater  discharge 
and  lateral  head  changes  indicate  local  heterogene- 
ity, enhanced  by  mine-subsidence  effects.  The  prin- 
cipal valleys  carry  a  topographically  controlled 
system,  for  which  they  serve  as  recharge  feeders. 
(Author's  abstract) 
W89-01405 


HYDROGEOLOGY  OF  CLAY  TILL  IN  A  PRAI- 
RIE REGION  OF  CANADA, 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Groundwater  Section. 

M.  J.  Hendry. 

Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  607- 

614,  September-October  1988.  4  fig,  1  tab,  23  ref. 

Descriptors:  'Geohydrology,  'Clays,  'Prairies, 
'Canada,  'Isotope  studies,  'Glacial  soils,  Soil 
types,  Radioisotopes,  Tritium,  Heavy  water, 
Groundwater,  Groundwater  discharge,  Hydraulic 
conductivity,  Seepage,  Recharge,  Deuterium, 
Oxygen  isotopes. 

Hydrogeologic  and  isotopic  investigations  were 
conducted  on  thick  profiles  of  clayey  glacial  till  at 
three  study  areas  in  the  Interior  Plains  Region  of 
southern  Alberta,  Canada.  The  till  consists  of  an 
upper  weathered  zone  (9  to  18  m  thick)  and  a 
lower  non weathered  zone  (10  to  30  m  thick).  The 
presence  of  tritiated  groundwater  at  depths  of  up 
to  5  m  below  the  water  table  in  the  weathered 
zone  is  hydrogeologically  active.  Interpretation  of 
hydraulic  head  and  hydraulic  conductivity  data 
indicates  that  vertical  seepage  velocities  in  the 
nonweathered  till  zones  range  from  2  to  6  m  per 
1,000  years.  Calculated  lateral  groundwater  veloci- 
ties in  the  till  zones  are  only  about  9  m  per  1,000 
years,  and  it  is  concluded  that  most  of  the  ground- 
water recharging  the  weathered  till  zone  is  re- 
turned to  the  atmosphere  by  evapotranspiration. 
Oxygen- 18  and  deuterium  analyses  of  groundwater 
samples  for  the  weathered  till  zones  support  this 
conclusion.  (Author's  abstract) 
W89-01406 


DIMENSIONLESS  TIME-DRAWDOWN  PLOTS 
OF  LATE  AQUIFER  TEST  DATA, 

King    Abdulazlz    Univ.,   Jeddah    (Saudi    Arabia). 

Dept.  of  Hydrogeology. 

Z.  Sen. 

Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  615- 

618,  September-October  1988.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Drawdown,  'Aquifer  testing, 
•Mathematical  analysis,  'Data  interpretation, 
'Geohydrology,  Mathematical  equations. 


The  Jacob  straight-line  method  is  concerned  with 
the  late  time  Theis  type  curve.  The  Jacob  method 
gives  a  straight  line  on  semilogarithmic  paper.  In 
practice,  the  Jacob  straight  line  Is  taken  for  granted 
oy  groundwater  hydrologists,  hydrogeologists,  and 
engineers,  and  applied  almost  universally,  Not 
every  straight  line  on  semilogarlthmlc  paper,  how- 
ever, warrants  the  application  of  the  Jacob 
method.  The  Jacob  straight-line  method  has  physi- 
cal restrictions  (in  addition  to  the  mathematical 
requirements  of  having  the  dimensionless  time 
factor,  u,  less  than  0.01)  which  are  ignored.  There- 
fore, determination  of  the  storage  coefficient  and 
transmissivity  from  the  semilogarithmic  plot  of 
data  yields  either  over-  or  underestimations.  The 
objective  of  this  paper  is  to  show  that  the  slope  of 
the  straight  line  on  semilogarithmic  paper  can  pro- 
vide useful  quantitative  information  for  the  proper 
application  of  the  Jacob  method.  Differences  in  the 
slopes  of  the  theoretical  and  field  lines  implies 
various  physical  circumstances.  In  practice,  the 
Jacob  method  must  be  used  with  great  care.  The 
physical  construction  of  the  aquifer  and  flow  con- 
ditions must  be  considered.  (Author's  abstract) 
W89-01407 


NUMERICAL  MODELING  OF  SALT-WATER 
INTRUSION  AT  HALLANDALE,  FLORIDA, 

GeoTrans,  Inc.,  Herndon,  VA. 
P.  F.  Andersen,  J.  W.  Mercer,  and  J.  O.  White. 
Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  619- 
630,  September-October  1988.  9  fig,  2  tab,  18  ref. 

Descriptors:  'Coastal  aquifers,  'Mathematical 
models,  'Hallandale,  'Florida,  'Saline  water  intru- 
sion, 'Geohydrology,  Groundwater,  Model  stud- 
ies, Chlorides,  Wells,  Rainfall,  Pumpage,  Water 
table  rise,  Flow  system,  Water  level,  Hydraulics, 
Numerical  analysis,  Path  of  pollutants,  Model  stud- 


A  series  of  three  numerical  models  was  used  to 
characterize  salt-water  intrusion  at  Hallandale,  lo- 
cated on  the  east  coast  of  Florida.  A  cross-section- 
al model  was  used  to  conceptualize  the  flow 
system,  and  a  regional  model  synthesized  input  for 
the  third  model,  the  wellfield  model.  The  wellfield 
model  was  eventually  used  to  assess  the  relative 
merits  of  proposed  water  management  alternatives. 
Although  the  modeling  did  not  isolate  a  specific 
cause  of  the  intrusion,  it  did  show  the  extreme 
sensitivity  of  the  hydrologic  system.  Long-term 
water-level  declines  of  only  a  few  tenths  of  a  foot 
were  shown  to  result  in  a  significant  movement  of 
the  salt-water  front.  There  is  a  distinct  time  lag, 
however,  between  lowering  of  the  hydraulic  heads 
and  movement  of  the  salt-water  front,  which  has 
many  implications  for  water  management  decisions 
and  in  the  construction  and  calibration  of  a  numeri- 
cal model.  These  observations,  as  well  as  others 
made  in  the  course  of  this  study,  can  be  applied 
generally  to  coastal  water  management  programs. 
(Author's  abstract) 
W89-01408 


SIMULATION  AND  PARAMETER  IDENTIFI- 
CATION OF  MASS  TRANSPORT  IN  GROUND 
WATER, 

Bergakademie  Freiberg  (German  D.R.). 

F.  Hafner,  and  M.  Schwan. 

Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  631- 

637,  September-October  1988.  6  fig,  2  tab,  19  ref, 

append. 

Descriptors:  'Path  of  pollutants,  'Simulation  anal- 
ysis, 'Solute  transport,  'Mathematical  models, 
'Geohydrology,  'Groundwater,  'Simulation, 
Convection,  Stagnant  water,  Precipitation,  Re- 
charge, Groundwater  recharge,  Model  studies, 
Numerical  analysis. 

The  transport  of  solute  components  in  groundwat- 
er takes  place  under  the  effects  of  convection, 
dispersion,  and  interactions  between  the  stagnant 
water  phase  and  the  solid  matrix.  The  inflow  of 
solutes  occurs  in  the  form  of  local  or  diffuse 
sources.  Among  these,  areal  sources  (precipitation) 
possess  special  importance  in  the  recharging  of 
groundwater.  Today,  simulation  of  the  process 
with  multidimensional  models  is  possible  only  with 
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numerical  methods.  Since  convective  transport 
predominates  in  many  cases,  a  one-dimensional 
simulation  scheme  along  the  flow  path  Is  suited  to 
personal  computers.  This  scheme  represents  the 
basis  for  the  identification  of  migration  parameters 
(inverse  mass  transport  problem).  (Author's  ab- 
stract) 
W89-01409 


THREE-DIMENSIONAL,  CROSS-SEMIVARIO- 
GRAM  CALCULATIONS  FOR  HYDROGEOLO- 
GICAL  DATA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-01410 


INTERPRETATION  OF  TIDALLY  AFFECTED 
GROUND-WATER  FLOW  SYSTEMS  IN  POL- 
LUTION STUDIES, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01535 


OPTIMIZING  RECOVERY  OF  CONTAMI- 
NANT RESIDUALS  BY  PULSED  OPERATION 
OF  HYDRAULICALLY  DEPENDENT  REME- 
DIATIONS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see   Field   5G. 
W89-01537 


ELECTRO-OSMOTIC    REMOVAL    OF    BEN- 
ZENE FROM  A  WATER  SATURATED  CLAY, 

Jordon  (E.C.)  Co.,  Wakefield,  MA. 

For  primary  bibliographic  entry   see   Field   5G. 

W89-01538 


NITRATE  REMEDIATION  OF  GASOLINE 
CONTAMINATED  GROUND  WATERS:  RE- 
SULTS OF  A  CONTROLLED  FIELD  EXPERI- 
MENT, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-01539 


ENHANCED  BIORECLAMATION,  SOIL 
VENTING  AND  GROUND-WATER  EXTRAC- 
TION: A  COST-EFFECTIVENESS  AND  FEASI- 
BILITY COMPARISON, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

For  primary  bibliographic  entry  see   Field   5G. 

W89-01540 


APPLICABILITY  OF  IN-SITU  BIORECLAMA- 
TION AS  A  REMEDIAL  ACTION  ALTERNA- 
TIVE, 

Biosystems,  Inc.,  Chester,  PA. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-01541 


BIODEGRADATION  OF  CHLORINATED 
CHEMICALS  IN  GROUNDWATER  BY  METH- 
ANE OXIDIZING  BACTERIA, 

Cambridge   Analytical    Associates,    Inc.,    Boston, 

MA.  Bioremediation  Systems  Div. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01542 


DETERMINATION  OF  A  REALISTIC  ESTI- 
MATE OF  THE  ACTUAL  FORMATION  PROD- 
UCT THICKNESS  USING  MONITOR  WELLS: 
A  FIELD  BAILOUT  TEST, 

S  and  ME,  Inc.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  3B. 

W89-01344 


INSTALLATION  OF  HYDROCARBON  DETEC- 
TION WELLS  AND  VOLUMETRIC  CALCULA- 


TIONS WITHIN  A  CONFINED  AQUIFER:  A 
CASE  STUDY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-01S4S 


GROUND  WATER  MONITORING  EXPERI- 
ENCE AT  A  REFINERY  LAND  TREATMENT 
UNIT, 

Total  Petroleum,  Inc.,  Ardmore,  OK. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01546 


DETECTION  AND  DELINEATION  OF  A  FUEL 
OIL  PLUME  IN  A  LAYERED  BEDROCK  DE- 
POSIT, 

TRC    Environmental    Consultants,    Inc.,    Engle- 

wood,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01547 


USE  OF  HEADSPACE  SAMPLING  TECH- 
NIQUES IN  THE  FIELD  TO  QUANTIFY 
LEVELS  OF  GASOLINE  CONTAMINATION  IN 
SOIL  AND  GROUND  WATER, 

Connecticut    Univ.,    Storrs.    Dept.    of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01548 


HYDROCARBON  VAPOR  PLUME  DEFINI- 
TION USING  AMBIENT  TEMPERATURE 
HEADSPACE  ANALYSIS, 

ERT,  A  Resource  Engineering  Co.,  Fort  Collins, 

Co. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01549 


SOIL  GAS  ANALYSIS  OF  METHANE  AND 
CARBON  DIOXIDE:  DELINEATING  AND 
MONITORING  PETROLEUM  HYDROCAR- 
BONS, 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01552 


LABORATORY  SETUP  TO  STUDY  TWO-DI- 
MENSIONAL MULTIPHASE  FLOW  IN 
POROUS  MEDIA, 

American    Society    for    Engineering    Education, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01553 


DISSOLUTION  OF  RESIDUAL  DENSE  NON- 
AQUEOUS PHASE  LIQUID  (DNAPL)  FROM  A 
SATURATED  POROUS  MEDIUM, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01555 


EFFECTS  OF  DISSOLVED  OXYGEN  ON  THE 
BIODEGRADATION  OF  BTX  IN  A  SANDY  AQ- 
UIFER, 

Shell  Development  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01557 


NUMERICAL  MODELING  OF  SUBSURFACE 
CONTAMINANT  TRANSPORT  WITH  BIODE- 
GRADATION KINETICS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Mathematical 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01558 


MASS  TRANSFER  OF  ORGANICS  BETWEEN 
SOIL,  WATER  AND  VAPOR  PHASES:  IMPLI- 
CATIONS FOR  MONITORING,  BIODEGRA- 
DATION AND  REMEDIATION, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01559 


DEVELOPMENT  AND  APPLICATION  OF  A 
GROUND  WATER  MODELING  DATABASE 
AND  EXPERT  SYSTEM, 

Rice  Univ.,  Houston,  TX.  Dept,  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  7C, 

W89-01563 


PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  SUBSURFACE  INJECTION 
OF  LIQUID  WASTES. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-01564 


DEEPER  PROBLEMS:  LIMITS  TO  UNDER- 
GROUND INJECTION  AS  A  HAZARDOUS 
WASTE  DISPOSAL  METHOD, 

Natural   Resources   Defense   Council,   Inc.,   New 

York. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01565 


UNDERGROUND    INJECTION:    A    POSITIVE 
ADVOCATE, 

National   Water   Well   Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01566 


FACTORS  EFFECTING  THE  AREA  OF 
REVIEW  FOR  HAZARDOUS  WASTE  DISPOS- 
AL WELLS, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01572 


SIXTEEN  SUCCESSFUL  YEARS:  A  HISTORY 
OF  STAUFFER  CHEMICAL  COMPANY'S  UN- 
DERGROUND INJECTION  AT  BUCKS,  ALA- 
BAMA, 

Joiner  (Tom)  and  Associates,  Tuscaloosa,  AL. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-01576 


TWO  DECADES  OF  SUCCESSFUL  HAZARD- 
OUS WASTE  DISPOSAL  WELL  OPERATION: 
A  COMPILATION  OF  CASE  HISTORIES, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-01577 


OPERATION   AND  MAINTENANCE  OF  UN- 
DERGROUND INJECTION  WELLS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Victoria,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01578 


STUDY  OF  CURRENT  UNDERGROUND  IN- 
JECTION CONTROL  REGULATIONS  AND 
PRACTICES  IN  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01579 


SITE  SUITABILITY  FOR  WASTE  INJECTION, 
VICKERY,  OHIO, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01580 


REMEDIATION  OF  GROUND-WATER  CON- 
TAMINATION RESULTING  FROM  THE  FAIL- 
URE OF  A  CLASS  I  INJECTION  WELLi  A 
CASE  HISTORY, 

Louisiana    Dept.    of   Natural    Resources,    Baton 

Rouge.  Injection  and  Mining  Div. 

For   primary   bibliographic   entry  see   Field   5G. 

W89-01581 


SUBSURFACE     INJECTION     IN     ONTARIO, 
CANADA, 


fc>g 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01582 


SUBSURFACE  INJECTION  IN  ONTARIO, 
CANADA, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

R.  T.  Kent,  D.  R.  Brown,  and  M.  E.  Bentley. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1968.  p  380- 

397,  6  fig,  9  ref. 

Descriptors:  'Injection  wells,  'Ontario,  'Waste 
disposal,  'Disposal  wells,  Deep  wells,  Waste  man- 
agement, Boreholes,  Industrial  wastes,  Brine  dis- 
posal. Environmental  effects,  Monitoring,  Liquid 
wastes,  Detroit  River  Formation. 

Underground  injection  has  been  used  in  Ontario 
for  decades  to  dispose  of  brackish  waters  and 
brines  that  are  produced  from  oil  and  gas  wells. 
The  first  injection  well  for  liquid  industrial  waste 
was  completed  near  Sarnia  in  1958.  In  the  next  few 
years,  a  number  of  additional  industrial  injection 
wells  were  drilled  near  Sarnia.  The  majority  of  the 
wells  were  completed  in  the  Detroit  River  Forma- 
tion at  depths  generally  less  than  1,000  feet  (304 
m).  This  area  was  the  site  of  intensive  exploration 
for  gas  in  the  overlying  Dundee  Formation,  and 
many  cable-tool  holes  had  been  drilled  to  the  top 
of  the  Detroit  River  Formation  early  in  this  centu- 
ry. In  the  late  1960's,  several  events  occurred 
where  industrial  waste  and/or  brine  flowed  to  the 
land  surface  through  abandoned  and  inadequately 
plugged  boreholes.  As  a  result  of  these  problems, 
industries  in  the  Sarnia  area  voluntarily  decreased 
their  injection  rate.  Ultimately,  regulations  were 
passed  which  prohibited  industrial  waste  injection 
into  the  Detroit  River  Formation.  Since  December 
31,  1976,  only  brine  has  been  injected  into  the 
Detroit  River  Formation.  In  order  to  evaluate  the 
effects  of  brine  injection,  a  regional  assessment  of 
injection  of  brines  to  the  Detroit  River  formation 
was  undertaken  by  the  Ministry  of  the  Environ- 
ment. This  project  included  an  inventory  of  all 
injection  wells  in  the  Province,  calculation  of  aqui- 
fer parameters  from  injection  tests  and  drill  stem 
tests,  collection  and  review  of  chemical  analysis  of 
native  brines,  and  a  review  of  past  operating  prac- 
tices. Data  collected  during  the  study  suggested 
that  continued  injection  into  the  Detroit  River 
Formation  could  be  safely  accomplished  by  reduc- 
ing well  head  operating  pressures  to  prevent  dis- 
placement of  brines  into  freshwater  aquifers.  (See 
also  W89-01564)  (Authors  abstract) 
W89-01582 


HYDROGEOLOGY  OF  SEDIMENTARY 
BASINS  AS  IT  RELATES  TO  DEEP-WELL  IN- 
JECTION OF  CHEMICAL  WASTES, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy 

C.  W.  Kreitler. 

IN:  Proceedings  of  the  International  Symposium 
on  Subsurface  Injection  of  Liquid  Wastes.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  398- 
416,61  ref. 

Descriptors:  'Injection  wells,  'Sedimentary  basins, 
•Waste  disposal,  'Disposal  wells,  'Geohydrology, 
Path  of  pollutants,  Permeability,  Saline  water, 
Texas,  Gulf  of  Mexico,  Fluid  flow,  Deep  wells, 
Liquid  wastes,  Groundwater  movement. 

The  fate,  transport,  and  confinement  of  chemical 
wastes  injected  into  deep,  saline  formations  are 
ultimately  controlled  by  the  regional  hydrologic 
and  geochemical  environments  of  saline  sections  of 
sedimentary  basins.  The  hydrogeology  of  sedimen- 
tary basins  is  as  variable  as  there  are  different  types 
of  basins.  Important  parameters  that  control  and 
describe  a  basin's  hydrogeology  are:  (1)  the  geo- 
logic history  of  the  basin,  (2)  flow  mechanisms,  (3) 
potential  energy  distributions,  (4)  permeability  and 
permeability  distribution  of  the  rocks  and  sedi- 
ments within  the  basin,  (5)  the  occurrence  of  faults 
and  fractures,  and  (6)  the  origin  and  age  of  saline 
waters    These  parameters  control  residence  times 


of  waters,  rates  and  directions  of  saline  groundwat- 
er flow,  the  origin  and  chemical  compositions  of 
the  saline  waters,  and,  therefore,  the  ultimate  fate 
of  injected  wastes.  Examples  of  different  types  of 
sedimentary-basin  hydrology  and  the  importance 
of  the  controlling  parameters  are  provided  by  com- 
paring the  hydrogeology  of  three  basins  in  Texas  - 
the  Gulf  of  Mexico,  the  East  Texas,  and  the  Palo 
Duro  sedimentary  basins.  The  Gulf  of  Mexico  is  a 
relatively  young,  Tertiary-age  basin  which  is  pres- 
ently compacting;  fluid  movement  is  considered  to 
be  up  the  stratigraphic  dip  or  up  fault  zones  and 
driven  by  shale  compaction;  fluid  pressures  are 
either  hydrostatic  or  overpressured.  The  East 
Texas  is  an  older,  Cretaceous-age  basin,  parts  of 
which  may  be  stagnant.  The  Palo  Duro  is  an  older, 
Paleozoic-age  basin  that  has  been  tectonically  up- 
lifted; fluid  flow  is  gravity  driven  and  fluid  pres- 
sures are  subhydrostatic.  (See  also  W89-01564) 
(Author's  abstract) 
W89-01583 


EVALUATION  OF  CONFINING  LAYERS  FOR 
CONTAINMENT  OF  INJECTED 

WASTEWATER, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

D.  L.  Warner,  S.  N.  Davis,  and  T.  Syed. 
IN:  Proceedings  of  the  International  Symposium 
on  Subsurface  Injection  of  Liquid  Wastes.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  417- 
446,  3  fig,  3  tab,  39  ref.  U.S.  EPA  Project  68-01- 
6389. 

Descriptors:  'Injection  wells,  'Site  selection, 
•Waste  disposal,  'Disposal  wells,  'Geohydrology, 
Mathematical  studies,  Liquid  wastes,  Permeability, 
Porosity,  Fluid  flow,  Geology,  Chemical  proper- 
ties, Models,  Performance  evaluation. 

The  general  technical  requirements  of  a  suitable 
wastewater  injection  well  site  include:  (1)  a  saline- 
water  bearing  injection  interval  that  is  sufficiently 
thick,  extensive,  porous  and  permeable  to  accept 
wastewater  at  the  necessary  rate  at  safe  injection 
pressures  and  which  is  not  economically  more 
valuable  for  its  contained  mineral  resources  or 
other  uses;  (2)  overlying  and  underlying  strata 
(confining  beds)  sufficiently  thick,  extensive  and 
impermeable  to  confine  waste  to  the  injection  in- 
terval; and  (3)  the  absence  of  solution-collapse 
features,  faults,  extensive  joints,  or  unplugged  or 
improperly  plugged  abandoned  wells  that  would 
permit  escape  of  injected  wastewater  from  the 
injection  interval  into  adjacent  aquifers.  Since  the 
advent  of  the  use  of  injection  wells  for  wastewater 
disposal,  one  of  the  more  difficult  technical  issues 
has  been  the  determination  of  the  adequacy  of 
confinement  of  injected  liquids  within  the  injection 
reservoir.  This  may  be  a  particular  problem  when 
the  confining  interval  is  relatively  thin,  shallow,  of 
questionable  permeability,  is  affected  by  local 
structural  or  stratigraphic  geologic  features,  or  is 
penetrated  by  abandoned  wells  that  may  be  im- 
properly plugged.  Assessment  of  the  adequacy  of  a 
confining  interval  usually  involves  a  general  eval- 
uation of  the  stratigraphy,  structural  geology,  hy- 
drogeology and  hydrochemistry  of  the  site.  Specif- 
ic geotechnical  methods  are  also  available  for  test- 
ing and  modelling  the  behavior  of  confining  strata, 
including  the  vertical  extent  of  hydraulic  fracture 
growth  and  the  rate  of  flow  of  injected  wastewater 
through  them.  More  effort  needs  to  be  expended  in 
determining  the  geological  and  engineering  prop- 
erties of  confining  layers  during  the  drilling,  log- 
ging and  testing  of  injection  and  monitoring  wells. 
Such  additional  information  is  required  to  allow 
improved  evaluation  of  confining  layer  behavior 
and  the  fate  and  transport  of  injected  contami- 
nants. (See  also  W89-01564)  (Author's  abstract) 
W89-01584 


APPLICATION  OF  FLOW,  MASS  TRANS- 
PORT, AND  CHEMICAL  REACTION  MODEL- 
ING TO  SUBSURFACE  LIQUID  INJECTION, 

Prickett  (Thomas  A.)  and  Associates,  Urbana,  IL. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01585 


ANALYSIS  OF  THE  MIGRATION   PATTERN 
OF  INJECTED  WASTES, 


Oklahoma  Univ.,  Norman.  School  of  Petroleum 

and  Geological  Engineering. 

E.  C.  Donaldson,  and  A.  A.  Rezaei. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  464- 

484,  5  fig,  8  ref. 

Descriptors:  'Geohydrology,  'Injection  wells, 
'Disposal  wells,  'Path  of  pollutants,  'Waste  dis- 
posal, 'Mathematical  models,  Model  studies,  Com- 
puter models,  Deep  wells,  Aquifer  characteristics, 
Industrial  wastes,  Fluid  flow. 

In  the  planning  stages  of  any  subsurface  waste 
injection  system,  the  pattern  of  migration  of  the 
injected  waste  based  on  the  known  (or  estimated) 
petrophysical  properties  of  the  brine  aquifer  and 
flow  rate  of  the  waste  should  be  modeled.  This  is 
especially  true  when  addition  of  a  second,  or  third, 
well  is  planned  for  disposal  of  wastes  into  the  same 
aquifer.  This  type  of  analysis  will  enable  one  to 
present  a  preliminary  assessment  of  waste  migra- 
tion to  a  State  Board  or  environmentally  con- 
cerned citizens.  A  computer  program  was  devel- 
oped to  track  the  advancing  front  of  the  injected 
waste  as  a  function  of  time.  The  program  can  be 
used  for  any  type  of  heterogeneous  reservoir  with 
variable  thickness,  permeability,  porosity  or  flow 
boundaries  such  as  faults.  It  also  may  be  used  to 
analyze  disposal  of  wastes  from  multiple  wells 
simultaneously  or  alternately.  The  program  will 
compute  the  pattern  whether  regular  or  not,  or  the 
advancing  waste-brine  front.  A  complete  discus- 
sion of  the  mathematical  model,  operating  logic  of 
the  program,  and  listing  of  the  program  in  FOR- 
TRAN is  provided.  Anyone  with  access  to  a  com- 
puter can  use  this  program  to  analyze  the  anticipat- 
ed pattern  of  migration  of  injection  wastes  as  a 
function  of  the  petrophysical  properties  of  the 
subsurface  disposal  formation  and  time.  (See  also 
W89-01564)  (Author's  abstract) 
W89-01586 


COMPARISON  OF  ANALYTICAL  AND  NU- 
MERICAL METHODS  FOR  EVALUATING 
CROSS-FORMATIONAL  FLOW  AND  SELECT- 
ING THE  PREFERRED  INJECTION  AQUIFER, 
SWAN  HILLS,  ALBERTA,  CANADA, 
Alberta  Research  Council,  Edmonton.  Basin  Anal- 
ysis Group. 

C.  M.  Sauveplane,  S.  Bachu,  and  B.  Hitchon. 
IN:  Proceedings  of  the  International  Symposium 
on  Subsurface  Injection  of  Liquid  Wastes.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  485- 
508,  5  fig,  5  tab,  9  ref,  append. 

Descriptors:  'Geohydrology,  'Injection  wells, 
'Disposal  wells,  'Waste  disposal,  'Aquifer  charac- 
teristics, Numerical  analysis,  Aquitards,  Mathemat- 
ical models,  Leakage,  Leaky  aquifers,  Model  stud- 
ies, Alberta,  Canada,  Swan  Hills,  Alberta,  Canada, 
Swan  Hills. 

A  hydrogeological  evaluation  was  carried  out  in  a 
15,760  sq  km  region  centered  on  the  special  waste 
injection  site  of  the  Alberta  Special  Waste  Man- 
agement Corporation.  The  study  was  based  on  the 
examination  and  interpretation  of  stratigraphic  and 
hydrogeologic  information  from  3276  wells,  635 
drillstem  tests,  3477  core  analyses  and  645  forma- 
tion water  analyses.  Based  on  a  detailed  analysis  of 
the  natural  flow  system,  seven  major  aquifer  units 
and  seven  intervening  aquitards  (and  minor  aqui- 
cludes)  were  identified.  The  three-dimensional  nat- 
ural and  perturbed  flow  regimes  were  simulated 
using  a  finite-element  numerical  model.  Four  of  the 
major  aquifer  units  were  also  studied  using  a  non- 
leaky  analytical  model  and  a  leaky  two-aquifer 
analytical  model.  Estimates  were  made  of  the  long- 
term  hydraulic  effects  of  injection,  at  a  given  rate 
of  225  cu  m/day,  into  the  four  major  aquifer  units 
studied  by  means  of  analytical  models,  and  predic- 
tions of  hydraulic  head  build-up  made  and  com- 
pared between  the  numerical  and  analytical  meth- 
ods. Analytical  solutions  show  that  the  regime  is 
quasi-steady-state  after  100,000  years  of  constant- 
rate  injection,  but  the  hydraulic  head  build-ups 
calculated  by  the  non-leaky  model  are  greater  than 
those  obtained  by  both  the  leaky  model  and  nu- 
merical simulation.  Even  when  the  leaky  model  is 
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applied  at  an  optimal  radial  distance  from  the 
injection  well,  hydraulic  head  build-ups  in  adjacent 
aquifers  are  still  overestimated  compared  to  the 
numerical  simulation;  for  aquifers  generally  less 
than  50  m  thick,  this  overestimation  results  mainly 
from  effects  of  the  cone  of  influence  and  non-radial 
flow  as  well  as  from  the  limitations  of  the  analyti- 
cal model  (only  one  leaky  bed  considered).  Predic- 
tions of  the  hydraulic  effects  of  injection  based  on 
analytical  models  should  not  neglect  leakage 
through  aquitards.  The  thicker  the  injection  aqui- 
fer, the  more  closely  will  the  predicted  hydraulic 
head  build-up  approach  that  obtained.  Even  at 
rates  as  low  as  225  cu  m/day,  reversal  of  the 
natural  flow  conditions  can  occur.  (See  also  W89- 
01564)  (Author's  abstract) 
W89-01587 


INJECTION  ZONE  PRESSURE  PROFILE, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Victoria,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01588 


FLOW  AND  CONTAINMENT  OF  INJECTED 
WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01589 


CHEMICAL  FATE  OF  INJECTED  WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01590 


ROLE  OF  THE  CRITICAL  TEMPERATURE  OF 
CARBON  DIOXIDE  ON  THE  BEHAVIOR  OF 
WELLS  INJECTING  HYDROCHLORIC  ACID 
INTO  CARBONATE  FORMATIONS, 

Environmental  Protection  Agency,  Chicago,  IL. 

Region  V. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01592 


SUBSURFACE  DISPOSAL  OF  LIQUID  LOW- 
LEVEL  RADIOACTIVE  WASTES  AT  OAK 
RIDGE,  TENNESSEE, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01593 


SUPERCRITICAL  DEEP  WELL  WET  OXIDA- 
TION OF  LIQUID  ORGANIC  WASTES, 

Vertox,  Inc.,  Dallas,  TX. 

For  primary  bibliographic  entry   see   Field   5D. 

W89-01596 


INTERPRETATION   OF   IN   SITU   GROUND- 
WATER QUALITY  FROM   WELL  SAMPLES, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-01605 


SORPTION  KINETICS  OF  COMPETING  OR- 
GANIC SUBSTANCES  ON  NEW  JERSEY 
COASTAL  PLAIN  AQUIFER  SOLIDS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01643 


HAZARDOUS  WASTES  IN  GROUND  WATER: 
A  SOLUBLE  DILEMMA. 

Alberta  Research  Council,  Edmonton. 
Proceedings  of  the  Second  Canadian/American 
Conference  on  Hydrogeology.  Banff,  Alberta, 
Canada.  June  25-29,  1985.  Edited  by  Brian  Hitchon 
and  Mark  R.  Trudell.  National  Water  Well  Asso- 
ciation, Dublin,  OH.  1985.  255p. 

Descriptors:  *Groundwater  pollution,  •Contami- 
nation, 'Hazardous  materials,  'Wastes,  Geohydro- 
logy. 


This  volume  contains  the  Proceedings  of  the 
Second  Canadian/American  Conference  on  Hy- 
drogeology, which  was  jointly  organized  by  the 
Alberta  Research  Council  and  the  National  Water 
Well  Association.  The  subject  of  this  year's  confer- 
ence was  hazardous  wastes  and  the  wide  variety  of 
the  papers  presented  attest  to  the  importance  of  the 
subject  and  to  the  need  for  scientific  input  from 
many  disciplines  in  order  to  solve  what  is  generally 
regarded  as  a  sensitive  environmental  and  political 
problem.  (See  W89-01662  thru  W89-01690)  (Sand- 
PTT) 
W89-01661 


ROLE  OF  MASS  TRANSPORT  MODELING, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01662 


INTERACTION  OF  CLAY  AND  INDUSTRIAL 
WASTE:  A  SUMMARY  REVIEW, 

McGill  Univ.,  Montreal  (Quebec).  Geotechnical 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01663 


NATURAL-GRADIENT  EXPERIMENT  ON  OR- 
GANIC SOLUTE  TRANSPORT  IN  A  SAND  AQ- 
UIFER: SYNOPSIS  OF  RESULTS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01664 


MIGRATION  OF  ORGANIC  FLUIDS  IMMIS- 
CIBLE WITH  WATER  IN  THE  UNSATURATED 
AND  SATURATED  ZONES, 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01665 


GLOUCESTER  PROJECT:  A  STUDY  IN  OR- 
GANIC CONTAMINANT  HYDROGEOLOGY, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). River  Road  Environmental  Technology 
Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01666 


GROUND  WATER  CONTAMINATION  BY  OR- 
GANIC CHEMICALS:  UNCERTAINTIES  IN  AS- 
SESSING IMPACT, 

California  Univ.,  Los  Angeles.  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01667 


HOW  TO  ASSESS  THE  HAZARDOUS 
GROUND  WATER  CONTAMINATION  POTEN- 
TIAL OF  UNCONTROLLED  WASTE  SITES, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01668 


DISPOSAL  SITE  MONITORING  DATA:  OB- 
SERVATIONS AND  STRATEGY  IMPLICA- 
TIONS, 

Lockheed  Electronics  Co.,  Inc.,  Las  Vegas,  NV. 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-0 1669 


POTENTIAL  RISKS  TO  A  SOLE-SOURCE  AQ- 
UIFER RECHARGE  AREA  FROM  WASTE  DIS- 
POSAL ACTIVITIES:  A  CASE  STUDY, 

Geological  Survey,  Baton  Rouge,  LA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01670 


CONCEPT  OF  EFFECTIVE  POROSITY  AND 
ITS  MEASUREMENT  IN  SATURATED  FINE- 
GRAINED POROUS  MATERIALS, 

Illinois  State  Water  Survey  Div.,  Champaign. 


G.  R.  Peyton,  J.  P.  Gibb,  M.  H.  LeFaivre,  and  J. 
D.  Ritchey. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  101-107,  1  fig,  22  ref. 

Descriptors:  'Porous  media,  'Soil,  'Porosity, 
•Solute  transport,  'Path  of  pollutants,  'Ground- 
water movement,  Steric  exclusion  chromatogra- 
phy, Dispersion,  Advection,  Model  studies. 

The  term  'effective  porosity'  has  been  used  in  the 
literature  to  identify  many  different  concepts.  Par- 
tially due  to  this  lack  of  a  clear  definition,  effective 
porosity  is  not  recognized  by  some  investigators. 
The  concept  of  effective  porosity  presented  in  this 
paper  arises  from  the  idea  that  not  all  of  the  total 
porosity  of  a  saturated  porous  medium  may  be 
available  for  solute  transport.  If  some  voids  are  of 
dimensions  comparable  to  the  molecular  hydrody- 
namic  radius,  the  available  pore  space  may  be 
different  for  molecules  of  different  size.  This  makes 
effective  porosity  a  function  of  solute  as  well  as  the 
soil  matrix.  One  branch  of  liquid  chromatography, 
called  Steric  Exclusion  Chromatography,  deals 
with  the  separation  of  solutes  of  varying  molecular 
size,  based  on  their  difference  in  ability  to  diffuse 
into  pores  in  the  column  packing  material.  The 
very  existence  of  this  branch  of  chromatography 
demonstrates  the  need  to  recognize  the  concept  of 
effective  porosity  in  hydrogeology.  Concepts  from 
chromatography  theory  are  discussed  and  their 
relationship  to  classical  dispersion/advection 
theory  pointed  out.  The  concept  of  reduced  plate 
height  provides  a  simple  means  by  which  to  obtain 
an  intuitive  feel  for  the  relative  importance  of 
dispersion  and  advection  in  predicting  break- 
through. It  is  well  known  that  breakthrough  vol- 
umes in  column  experiments  to  determine  porosity 
are  dependent  on  the  flow  rate  when  flow  is  low 
enough  that  the  diffusional  portion  of  dispersion 
becomes  important.  Therefore,  transport  models 
must  be  used  to  decouple  porosity  information 
from  the  effects  of  dispersion  column  data  obtained 
from  low  flow  rates.  (See  also  W89-01661)  (Au- 
thor's abstract) 
W89-01672 


SWAN  HILLS  FACILITY  OF  ALBERTA  SPE- 
CIAL WASTE  MANAGEMENT  CORPORA- 
TION: EVALUATION  FOR  DEEP  WASTE  DIS- 
POSAL, 

Alberta  Research  Council,  Edmonton. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01673 


ABSORPTION  OF  HALOGENATED  ORGANIC 
COMPOUNDS  BY  POLYMER  MATERIALS 
COMMONLY  USED  IN  GROUND  WATER 
MONITORS, 

Gartner  Lee  Associates  Ltd.,  Markham  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01674 


SOIL  VAPOR  MONITORING  AS  A  COST-EF- 
FECTIVE METHOD  OF  ASSESSING  GROUND 
WATER  DEGRADATION  FROM  VOLATILE 
CHLORINATED  HYDROCARBONS  IN  AN  AL- 
LUVIAL ENVIRONMENT, 

Kleinfelder  (J.H.)  and  Associates,  Walnut  Creek, 
CA. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01675 


NATURAL-GRADIENT  TRACER  STUDY  OF 
DISSOLVED  BENZENE,  TOLUENE  AND  XY- 
LENES IN  GROUND  WATER, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01676 


GEOPHYSICAL  SURVEY  TO  INVESTIGATE 
CONTAMINANT  MIGRATION  FROM  A 
WASTE  SITE, 

Woodward-Clyde  Consultants,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-01677 
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IMPEDANCE  COMPUTED  TOMOGRAPHY 
ALGORITHM  AND  SYSTEM  FOR  GROUND 
WATER  AND  HAZARDOUS  WASTE  IMAG- 
ING, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Electrical  En- 
gineering. 

A.  Wexler,  and  C.  J.  Mandel. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin.  OH.  1985.  p  156-161,  5  fig,  7  ref. 

Descriptors:  'Groundwater  pollution,  ♦Contami- 
nation, 'Geophysics,  'Path  of  pollutants,  'Tomog- 
raphy, 'Impedance  computed  tomography, 
Wastes,  Hazardous  materials,  Algorithms. 

An  impedance  computed  tomography  algorithm 
and  system,  for  impedance  imaging  with  top-sur- 
face measurements,  are  described.  The  algorithm, 
which  determines  the  current  flow  paths  iterative- 
ly,  employs  sparse-matrix  techniques  and  so  a  large 
number  of  variables  is  easily  accommodated.  The 
easurement  system  used  a  grid  of  electrodes  over 
the  ground  surface  and  introduces  controlled  cur- 
rents into  a  subset  of  electrodes  in  a  prescribed, 
sequence.  Voltage  measurements  (using  high  im- 
pedance equipment)  are  taken  at  passive  electrodes 
only.  Therefore,  uncertain  contact  and  spreading 
resistance  are  not  of  primary  concern  to  the 
scheme.  Fine  image  resolution  is  attainable  with 
accurate  measurements.  It  is  not  required  that 
buried  objects  be  layered  and  broad  in  extent  in 
order  to  be  imaged  from  the  top  surface.  Three 
tests  are  reported  in  which  an  80mm  mortar  shell, 
submerged  in  water  and  buried  in  sand,  is  imaged 
by  top-surface  measurements  only.  (See  also  W89- 
01661)  (Author's  abstract) 
W89-01678 


TOMOGRAPHIC  IMAGING  OF  GROUND 
WATER  POLLUTION  PLUMES, 

Faraci  (E.J.)  and  Associates,  Winnipeg  (Manitoba). 
A.  Tamburi,  R.  Allard,  and  U.  Roeper. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble  Dilemma.   National   Water  Well   Association, 
Dublin,  OH.  1985.  p  162-167,  8  fig,  10  ref. 

Descriptors:  'Groundwater  pollution,  'Contami- 
nation, 'Geophysical  surveys,  'Tomography, 
'Path  of  pollutants,  'Impedance  computed  tomog- 
raphy, Wastes,  Hazardous  materials,  Algorithms, 
Electroscan,  Plumes. 

An  impedance  tomographic  technique  developed 
by  Wexler  and  Mandel  was  assessed  for  its  poten- 
tial application  as  an  imaging  tool  for  ground 
water  pollution  plumes.  The  technique,  referred  to 
as  the  Electroscan  method,  is  a  new  geophysical 
tool  rather  than  a  rearrangement  of  traditional 
resistivity  techniques.  It  is  a  three-dimensional  tool, 
which  simultaneously  solves  systems  of  equations 
for  the  distribution  of  conductivity  throughout  the 
region  beneath  an  electrode  grid.  Less  information 
is  lost  with  increasing  depth  than  traditional  meth- 
ods, and  for  a  given  electrode,  spacing  definition  of 
detail  is  superior  to  traditional  methods.  The  Elec- 
troscan was  used  in  a  laboratory  flume  to  image 
saline  plumes  injected  into  a  one-dimensional  back- 
ground flow  field.  The  techniques  successfully 
imaged  dispersion  both  horizontally  and  vertically 
and  advection  of  an  injected  pollutant  slug.  The 
Electroscan  was  also  used  at  a  field  site  near  Por- 
tage la  Prarie.  A  portion  of  the  plume  coming  off 
the  landfill  was  chosen  as  the  target.  Results  from 
the  field  site  were  less  spectacular  due  to  a  lower 
signal  to  noise  ratio  and  the  flow  of  electric  cur- 
rent outside  the  electrode  array.  Shadows  of  high 
conductivity  features  may  be  propagated  beneath, 
or  parallel  to  the  feature.  Expansion  to  a  16  x  16 
array,  electronic  switching,  and  computational  im- 
provements to  the  algorithm  are  anticipated  future 
developments.  (See  also  W89-01661)  (Author's  ab- 
stract) 
W89-01679 


COMPARISON  OF  LANDFILL  DESIGN  AL- 
TERNATIVES BASED  ON  GROUND  WATER 
FLOW  MODELING, 

Gartner  Lee  Associates  Ltd.,  Markham  (Ontario). 
For  primary  bibliographic  entry  see  Field  5E. 
W 89-0 1680 


GROUND  WATER  CONTAMINATION  ASSO- 
CIATED WITH  WASTE  DISPOSAL  INTO  A 
WATER-FILLED  OPEN-PIT  COAL  MINE, 

Alberta  Environment,  Edmonton. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01683 


CYANIDE  CONTAMINATION  NEAR  ELK 
CITY,  IDAHO:  THE  REGULATORY  IMPLICA- 
TIONS, 

Idaho  State  Dept.  of  Health  and  Welfare,  Boise. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01685 


INVESTIGATION  OF  GROUND  WATER 
QUALITY  AT  A  DECOMMISSIONED  SOUR 
GAS  PLANT  IN  ALBERTA, 

Monenco  Consultants  Ltd.,  Calgary  (Alberta). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01686 


EFFECTS  OF  THE  1982  AMOCO-DOME  BRA- 
ZEAU  RIVER  GAS  WELL  BLOWOUT  ON  THE 
SUBSURFACE  ENVIRONMENT, 

Campbell  Geoscience  Ltd.,  Calgary  (Alberta). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01687 


GROUNDWATER  AND  WELLS, 

F.  G.  Driscoll. 

Johnson    Division,    St.    Paul,    Minnesota.     1986. 

1089p.  2nd  ed. 

Descriptors:  'Groundwater,  'Wells,  Aquifers, 
Weather,  Hydrologic  cycle,  'Groundwater  move- 
ment, 'Well  hydraulics,  'Drilling,  Water  chemis- 
try, Drilling  fluids,  Design  standards,  Pumps, 
Groundwater  quality,  Maintenance,  Monitoring, 
Legal  aspects,  Water  treatment,  Water  use. 

A  comprehensive  study  of  groundwater  and 
groundwater  technology  includes:  formation  of 
Aquifer  Systems;  Weather  Patterns  and  the  Hydro- 
logic  Cycle;  Occurrence  and  Movement  of 
Groundwater;  Groundwater  Chemistry;  A  Sum- 
mary of  Groundwater  Resources  of  North  Amer- 
ica; Groundwater  Exploration;  Well  Hydraulics; 
Well  Drilling  methods;  Drilling  Fluids;  Well 
Screens  and  Methods  of  Sediment-Size  Analysis' 
Water  Well  Design;  Installation  and  Removal  of 
Well  Screens;  Development  of  Water  Wells;  Col- 
lection and  Analysis  of  Pumping  Test  Data;  Water 
Well  Pumps;  Water-Quality  Protection  for  Wells 
and  Nearby  Groundwater  Resources;  Well  and 
Pump  Maintenance  and  Rehabilitation;  Ground- 
water Law,  Water  Well  Specifications,  and  Well 
Contract  Problems;  Groundwater  Monitoring 
Technology;  Alternative  Uses  for  Wells  and  Well 
Screens;  Water  Treatment;  and  Wise  Use  of 
Groundwater.  The  text  is  augmented  with  440 
illustrations,  141  photographs,  and  149  tables. 
Technical  data  are  presented  in  90  appendices; 
examples  include  the  dimensions,  weights,  and 
strengths  for  low-carbon  steel,  stainless  steel,  and 
thermoplastic  casing,  rotation  speeds  for  all  sizes 
and  types  of  bits  in  various  formations,  field  weld- 
ing procedures,  pump  troubleshooting  chart,  and 
recommended  treatments  for  water  quality  prob- 
lems. A  glossary  has  been  added  listing  nearly  200 
important  terms  applying  to  water  well  technolo- 
gy. (Lantz-PTT) 
W89-01766 


APPLIED  HYDROGEOLOGY, 

Wisconsin  Univ.-Oshkosh. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-01801 


MODELING  GROUNDWATER  FLOW  AND 
POLLUTION:  WITH  COMPUTER  PROGRAMS 
FOR  SAMPLE  CASES, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

J.  Bear,  and  A.  Verruijt. 

D.  Reidel  Publishing  Co.,  Boston,  Massachusetts. 

1987.  414p. 


Descriptors:  'Groundwater  movement,  'Pollutant 
transport,  'Model  studies,  'Path  of  pollutants, 
Flow  profiles,  Aquifers,  Mathematical  models, 
Mathematical  studies,  Computer  programs,  Advec- 
tion, Dispersion,  Saline  water  studies. 

The  general  principles  involved  in  groundwater 
flow  and  pollutant  transport  by  groundwater  are 
discussed  with  special  attention  given  to  both  the 
understanding  of  the  physical  mechanisms  that 
govern  the  movement  and  the  accumulation  of 
groundwater  and  pollutants  in  aquifers  and  to  the 
construction  of  conceptual,  mathematical  and  nu- 
merical models.  A  large  part  of  the  book  is  con- 
cerned, with  actual  numerical  models,  mainly  based 
on  the  finite  difference  and  finite  element  methods. 
A  large  number  of  complete  computer  programs, 
in  BASIC,  are  included.  The  programs  can  be  run 
on  personal  computers  and  are  both  educational 
and  'semi-professional'.  Programs  are  presented  for 
both  steady  and  unsteady  two-dimensional  flow  in 
nonhomogeneous  aquifers,  for  flow  through  dams, 
for  the  transport  of  pollutants  by  advection  and  by 
dispersion,  and  for  saltwater  intrusion  problems. 
(Lantz-PTT) 
W89-01810 


MODERN  TRENDS  IN  TRACER  HYDROLO- 
GY. VOLUME  I. 

CRC  Press,  Inc.,  Boca  Raton,  FL.  1987.  145p. 
Edited  by  Emilian  Gaspar. 

Descriptors:  'Groundwater  movement,  'Geohy- 
drology,  'Tracers,  Environmental  tracers,  Statisti- 
cal methods,  Hydrology,  Radioactive  tracers, 
Monte  Carlo  Method,  Porous  media,  Filtration, 
Flow  profiles,  Flow  velocity,  Permeability, 
Aquifers,  Computer  models,  Model  studies,  Flow 
pattern,  Simulation  analysis. 

The  ever-pressing  need  for  potable  and  industrial 
waters  as  well  as  the  intensive  exploitation  of  geo- 
thermal  waters  in  conditions  in  which  stringent 
ecological  problems  have  cropped  up  owing  to  a 
continuous  rise  in  water  pollution,  call  for  ever 
more  accurate  techniques  for  assessment  and  opti- 
mization of  the  exploitation  and  management  of 
these  resources.  Owing  to  the  scarcity  of  aquifer 
resources,  various  solutions  ranging  from  the 
great-depth  drillings  in  the  Sahara  to  the  capitaliza- 
tion of  the  aquiferous  potential  of  Antarctica,  have 
been  adopted.  After  1960,  constant  attention  has 
been  paid  to  the  supplementation  of  the  classical 
methods  with  tracer  techniques  (environmental 
isotopes  and  artificial  tracers)  in  order  to  use  the 
natural  resources  of  the  earth.  The  rising  interest  in 
tracer  hydrology  is  particularly  significant  since 
the  problems  related  to  the  development  of  water 
resources  are  among  the  most  vital  questions  that 
face  the  world  today.  For  this  reason,  and  not  only 
in  this  field,  cooperation  is  now  even  more  essen- 
tial than  before.  Chapter  1  deals  with  the  most 
important  natural  (environmental  isotopes,  the 
water  chemistry,  microfauna)  and  artificial  tracers 
(fluorescent  dyes,  salts,  radioactive  and  activable 
isotopes,  biological  or  other  tracers)  and  highlights 
their  characteristics  and  limitations,  as  well  as  the 
prospects  of  their  utilization.  The  behavior  of  arti- 
ficial tracers  is  approached  in  Chapter  2,  which 
also  refers  to  the  factors  that  contribute  to  the 
variation  in  tracer  concentration  in  time  and  space 
as  a  result  of  the  physical,  chemical,  and  biological 
interactions  with  the  air,  water,  rocks,  and  the 
biological  medium  in  which  it  moves.  Modern 
tracer  methodology,  data  processing,  the  selection 
of  flow  patterns,  the  use  of  transfer  functions,  the 
principles  of  the  Monte  Carlo  method,  and  com- 
puter simulation  are  the  themes  of  Chapters  3  and 
4.  (See  W89-01981  thru  W89-01985;  W89-01986) 
(Lantz-PTT) 
W89-01981 


HYDROLOGICAL  TRACERS, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-01982 


BEHAVIOR  OF  ARTIFICIAL  TRACERS, 
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Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-01983 


MODERN  TRENDS  IN  TRACER  HYDROLO- 
GY. VOLUME  II. 

CRC  Press,  Inc.,  Boca  Raton,  FL.  1987.  137p. 
Edited  by  Emilian  Gaspar. 

Descriptors:  *Groundwater  movement,  'Geohy- 
drology,  'Tracers,  Environmental  tracers,  Hydrol- 
ogy, Radioactive  tracers,  Monte  Carlo  Method, 
Porous  media,  Filtration,  Flow  profiles,  Flow  ve- 
locity, Permeability,  Aquifers,  Computer  models. 
Model  studies,  Flow  pattern,  Simulation  analysis, 
Geothermal  resources,  Karst  hydrology. 

The  ever-pressing  need  for  potable  and  industrial 
waters  as  well  as  the  intensive  exploitation  of  geo- 
thermal waters  in  conditions  in  which  stringent 
ecological  problems  have  cropped  up  owing  to  a 
continuous  rise  in  water  pollution,  call  for  ever 
more  accurate  techniques  for  assessment  and  opti- 
mization of  the  exploitation  and  management  of 
these  resources.  Owing  to  the  scarcity  of  aquifer 
resources,  various  solutions  ranging  from  the 
great-depth  drillings  in  the  Sahara  to  the  capitaliza- 
tion of  the  aquifer  potential  of  Antarctica,  have 
been  adopted.  After  1960,  constant  attention  has 
been  paid  to  the  supplementation  of  the  classical 
methods  with  tracer  techniques  (environmental 
isotopes  and  artificial  tracers)  in  order  to  use  the 
natural  resources  of  the  earth.  The  rising  interest  in 
tracer  hydrology  is  particularly  significant  since 
the  problems  related  to  the  development  of  water 
resources  are  among  the  most  vital  questions  that 
face  the  world  today.  For  this  reason,  and  not  only 
in  this  field,  cooperation  is  now  even  more  essen- 
tial than  before.  Chapter  5  is  a  review  of  the 
radioactive  tracer  methods  involved  in  determina- 
tions of  the  characteristics  of  water  flow  through 
porous  media  (filtration  velocity,  real  velocity, 
flow  direction,  vertical  streams)  and  of  the  param- 
eters of  water-bearing  layers  (permeability,  porosi- 
ty, dispersivity)  with  the  help  of  one  or  several 
wells.  A  special  chapter  (6)  is  devoted  to  tracer 
study  of  hydrokarstic  structures  owing  to  the  topi- 
cal character  of  this  field;  carbonaceous  rocks 
cover  roughly  10%  of  the  continental  area  which 
feature  karstification  processes.  Specific  methodol- 
ogy, goals,  and  prospects  of  tracings  in  karsts  case 
studies  are  presented,  analyzed,  and  discussed. 
Chapter  7  is  related  to  the  investigation  of  geother- 
mal systems  using  environmental  isotopes,  noble 
gases,  dating  of  thermal  waters,  and  chemical  and 
isotopic  geothermometers.  (See  W89-01987  thru 
W89-01989;  W89-01981)  (Lantz-PTT) 
W89-01986 


CHARACTERISTICS  OF  AQUIFERS  IN 
POROUS  MEDIA, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
E.  Gaspar. 

IN:  Modern  Trends  in  Tracer  Hydrology.  Volume 
II.  CRC  Press,  Inc.,  Boca  Raton.  1987.  p  1-30,  11 
fig,  62  ref. 

Descriptors:  'Geohydrology,  'Aquifer  character- 
istics, 'Aquifers,  'Groundwater  movement, 
•Porous  media,  'Hydrologic  properties,  'Tracers, 
Radioactive  tracers,  Flow  profiles,  Hydrologic 
studies,  Flow  patterns. 

A  rational  exploitation  of  aquifer  calls  for  accurate 
knowledge  of  both  the  characteristics  of  water- 
bearing strata  and  the  dynamics  of  underground 
waters.  Artificial  tracers,  and,  among  them,  radio- 
active tracers  in  particular,  have  been  broadly  ap- 
plied to  saturated  porous  media  and  sometimes  also 
to  aquifers  of  consolidated  media.  They  allow  for 
quite  accurate  assessments  -  and  at  a  low  price,  for 
that  matter  -  of  both  flow  characteristics  and  cer- 
tain constants  of  the  investigated  medium.  The 
tracer  methods  that  use  one  or  more  wells  are 
generally  additional  methods  of  study  which,  in 
combination  with  other  techniques,  yield  remarka- 
ble results.  Single-  and  multiwell  techniques  supply 
information  concerning  morphology  and  hydrolo- 
gical  behavior  in  the  different  subsurface  layers 


which  are  crossed  by  a  well;  these  pieces  of  infor- 
mation cannot  be  obtained  through  other  methods. 
Single-well  data  reflect  microscopic  flow  patterns. 
That  is  why  single-well  techniques  are  employed 
when  highly  detailed  hydrogeological  information 
is  needed.  Multiwell  techniques  are  unique  meth- 
ods of  determining  either  the  hydrological  features 
or  the  vulnerability  of  aquifers  to  chemical,  radio- 
active, or  bacteriological  pollution;  furthermore, 
they  may  also  be  employed  as  methods  to  comple- 
ment conventional  investigations  or  investigations 
based  on  environmental  tracers.  Moreover,  both 
the  basic  theory  behind  these  techniques  and  the 
experimental  methods  have  been  perfected.  Conse- 
quently, an  important  evolution  in  the  near  future 
cannot  be  expected;  however,  their  applications 
will  expand.  (See  also  W89-01986)  (Lantz-PTT) 
W89-01987 


FLOWTHROUGH  HYDROKARSTIC  STRUC- 
TURES, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
E.  Gaspar. 

IN:  Modern  Trends  in  Tracer  Hydrology.  Volume 
II.  CRC  Press,  Inc.,  Boca  Raton.  1987.  p  31-93,  40 
fig,  1  tab,  101  ref. 

Descriptors:  'Karst,  'Karst  hydrology,  'Ground- 
water movement,  'Hydrologic  studies,  'Tracers, 
Sinks,  Geohydrology,  Model  studies,  Precipitation, 
Discharge,  Evapotranspiration,  Radioisotopes,  Ra- 
dioactive tracers,  Mathematical  studies. 

Flow  in  karstic  structures  may  be  modeled  if  the 
input  and  output  functions  are  known.  The  input 
and   output   functions  may  be   the  chronological 
series  of  precipitations,  on  one  had,  and  the  out- 
flowing discharges,  on   the  other.   A  number  of 
difficulties  is  encountered:  precipitation  measure- 
ments  are   known   to  be   less  accurate   (as   their 
special   variability   is  substantial),   evapotranspira- 
tion  is  difficult  to  assess,  and  the  relations  em- 
ployed to  compute  it  are  not  altogether  satisfac- 
tory. As  they  are  used  in  the  study  of  karst  behav- 
ior, artificial  tracers  may  supply  special  items  of 
information  if  successive  labelings  are  performed  in 
periods  of  low  flow,  in  periods  of  flood,  or  under 
conditions  of  mean  discharges.  However,  prior  to 
applying  transfer  functions  to  the  study  of  karst 
behavior,  the  system  under  investigation  should  be 
defined.  There  are  two  methods  whereby  research 
aimed   at  defining  a  karstic   system   may  be  ap- 
proached: (1)  Knowledge  of  all  losses  and  outflows 
from  karst  to  establish  whether  or  not  it  belongs  to 
a  system;  and  (2)  Research  into  the  possibilities  of 
the  existence  of  excess  outlets  (which  are  therefore 
operational  only  in  cases  of  high  discharges)  or  of 
uncontrolled  inputs,  starting  from  a  surveillance  of 
the  main  emergence  of  the  system.  Recent  research 
under  way  in  various  laboratories  will  encourage 
the  use  of  tracer  methods  in  karsts,  aimed  at  the 
following  major  targets:  (1)  The  expansion  of  the 
range   of  artificial   tracers   which   should   not  be 
contained  in  the  investigated  medium;  (2)  The  use 
of  advanced  techniques  to  measure  small  amounts 
of  environmental  isotopes  and  determine  the  water 
imprint   given   by   the   natural   elements  that   are 
dissolved  in  concentrations  below  10  to  the  -11th 
gm/cu  cm;  (3)  The  improvement  of  knowledge  in 
the  range  of  values  for  basic  aquifer  parameters  of 
the  conduit,  diffuse,  and  fissure  systems,  a  very 
promising  technique  being  the  use  of  the  variability 
of  natural   radon   activity   in   groundwaters  as   a 
measure  of  the  importance  of  fissure  flows  and 
water  mobility;  and  (4)  The  development  of  mathe- 
matical patterns  to  model   the  flow  of  water  in 
karsts  for  vast  areas,  under  different  hydrological 
conditions,  to  achieve  an  interpretation  of  experi- 
mental data  as  close  to  reality  as  possible.  (See  also 
W89-01986)  (Lantz-PTT) 
W89-01988 


TRACER    INVESTIGATIONS    IN    GEOTHER- 
MAL SYSTEMS, 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 

(Romania).  Environmental  Isotope  Lab. 

A.  Tenu. 

IN:  Modern  Trends  in  Tracer  Hydrology.  Volume 

II.  CRC  Press,  Inc.,  Boca  Raton.  1987.  p  95-130,  9 

fig,  2  tab,  133  ref 


Descriptors:  'Geothermal  studies,  'Tracers, 
'Groundwater  movement,  'Thermal  waters, 
'Geohydrology,  Groundwater  recharge,  Hydro- 
logic  studies,  Noble  gases,  Isotopes,  Aquifers, 
Water  budget,  Thermal  conductivity. 

Unlike  other  energy  resources  connected  with  the 
geologic  field  -  coal,  oil,  and  uranium  ores  -  geo- 
thermal water  exploitation  displays  a  peculiarity  in 
that  hot  waters  are  theoretically  renewable 
through  recharge  from  recent  waters.  It  is  there- 
fore necessary  to  thoroughly  study  the  aquifer  not 
only  from  a  geometrical,  quantitative,  and  qualita- 
tive standpoint  but  also  from  a  hydrodynamic  one. 
In  order  to  study  the  geometrical  requirements, 
combined  classical  methods  (geological,  geophysi- 
cal, hydrogeological,  hydrogeochemical,  etc.) 
were  resorted  to  which  ultimately  led  to  the  identi- 
fication of  the  water-bearing  formations  and  their 
geometrical  parameters,  to  the  hydraulic  and  hy- 
drochemical  point  characteristics,  and  even  to  the 
computation  of  the  stored  water  volume.  Never- 
theless, the  major  problem  to  be  solved  with  most 
geothermal  aquifers  is  the  accurate  assessment  of 
their  exploitation,  given  stable  quantitative  and 
qualitative  characteristics  over  time,  required  first 
and  foremost  for  economic  reasons.  An  essential 
contribution  to  the  elucidation  of  these  problems 
may  be  made  by  geochemical  methods,  particular- 
ly by  the  environmental  isotopes,  as  they  display 
wide  possibilities  for  tracing  actual  water  mole- 
cules along  their  track  into  the  ground  and  for 
establishing  their  relative  age.  Moreover,  other 
aspects  connected  with  the  study  of  geothermal 
fluids  may  be  explained:  the  modifications  occur- 
ring in  the  process  of  cooling  by  thermal  conduc- 
tivity during  the  rise  of  water  up  to  the  surface,  the 
mixture  with  cold  water,  or  the  vapor  losses.  The 
chemical  and  isotopic  tracers  are  very  helpful  at 
the  prospecting  and  exploration  stages  in  assessing 
the  fluid  temperature  in  the  geothermal  reservoir, 
taking  into  account  the  natural  and  artificial  emer- 
gences in  the  area.  Similarly,  the  variations  within 
the  contents  of  the  noble  gases  used  as  tracers  may 
largely  contribute  to  useful  elucidations  at  all  re- 
search stages  on  geothermal  waters,  supporting  or 
refuting  certain  hypotheses  suggested  by  other 
geochemical  methods.  (See  also  W89-01986) 
(Lantz-PTT) 
W89-01989 


RURAL  GROUNDWATER  CONTAMINATION. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan,  1987. 
416p.  Edited  by  Frank  M.  D'ltri  and  Lois  G. 
Wolfson. 

Descriptors:  'Nonpoint  pollution  sources, 
'Groundwater  pollution,  'Rural  areas,  'Water 
pollution  sources,  Landfills,  Municipal  wastewater, 
Hazardous  wastes,  Farm  wastes,  Drinking  water, 
Monitoring,  Model  studies,  Pesticides. 

Public  concern  has  risen  as  increasing  population 
and  industrial  growth  have  placed  heavier  de- 
mands on  the  existing  water  supply  system,  espe- 
cially groundwater.  In  excess  of  95%  of  this  na- 
tion's rural  inhabitants  and  >  50%  of  its  urban 
residents  depend  on  groundwater  for  drinking 
water.  Pollution  of  groundwater  from  industrial, 
domestic  and  agricultural  chemicals  presents  a  seri- 
ous threat.  For  example,  there  are  an  estimated 
181,000  industrial  surface  lagoons  or  impound- 
ments in  addition  to  more  than  16,000  industrial 
landfill  sites  containing  hazardous  wastes,  18,500 
active  municipal  landfills,  and  20  million  septic 
systems.  Each  year  in  the  United  States,  farmers 
apply  approximately  11.5  million  tons  of  commer- 
cial nitrogen  fertilizers  and  1.1  billion  tons  of 
animal  manure.  In  addition,  approximately  700  mil- 
lion pounds  of  pesticides  are  used  in  the  United 
States  each  year,  and  between  3.5  and  21  million 
pounds  (0.5%  to  3%)  are  estimated  to  gravitate  to 
the  ground  or  surface  water  resources.  The  book  is 
organized  into  six  major  sections:  (1)  overview;  (2) 
sources  and  impacts;  (3)  assessment  and  modeling; 
(4)  drinking  water  standards,  health  implications 
and  risk  considerations;  (5)  regulation  and  remedial 
action;  and  (6)  strategies  and  assistance.  (See  W89- 
02197  thru  W89-02222)  (Lantz-PTT) 
W89-02196 
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NITRATES  IN  IOWA  GROUNDWATER, 

Iowa  Dept.  of  Natural  Resources,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02199 


GROUNDWATER  PROBLEM  IN  MICHIGAN: 

AN  OVERVIEW, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

K.  M.  Kittleson. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers.  Inc.,  Chelsea,  Michigan,  1987.  p  69-84, 

8  fig.  1  tab,  4  ref. 

Descriptors:  'Model  studies,  'Groundwater  pollu- 
tion, 'Michigan,  'Groundwater  quality,  Public 
participation.  Path  of  pollutants,  Information  ex- 
change, Databases,  Computer  models,  Water  qual- 
ity. 

The  most  serious  and  fundamental  groundwater 
problem  Michigan  faces  is  communication.  Specifi- 
cally, the  problem  is  how  to  deal  with  the  complex 
maze  of  data  and  information  that  is  available  on 
groundwater  quality  issues.  These  problems  range 
from  mechanisms  of  chemical  and  biological  trans- 
port (which  are  often  simulated  with  computer 
programs)  to  the  difficult  regulation  and  policy 
decisions  about  groundwater.  Three  major  topics 
are  addressed:  (1)  a  brief  summary  of  the  Michigan 
groundwater  problem;  (2)  a  suggestion  of  a  general 
strategy  for  responding  to  this  problem;  and  (3)  an 
example  of  the  proposed  strategy.  The  type  of 
system  which  has  been  developed  to  address  this 
problem  at  Michigan  State  University  is  the  Spatial 
Information  Management  System  (SIMS).  SIMS 
consists  of  the  following  components:  (1)  geo- 
graphic information  system;  (2)  a  tabular  data  base 
containing  water  quality  data;  and  (3)  a  series  of 
computer  models  which  make  generalizations  and 
forecasts  based  on  the  geographic  information 
system  and  tabular  data  base.  (See  also  W89-02196) 
(Lantz-PTT) 
W89-02200 


IMPACTS  OF  CHEMIGATION  ON  GROUND- 
WATER CONTAMINATION, 

Science  and   Education   Administration,   Lincoln, 

NE 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02202 


ASSESSING  ANIMAL  WASTE  SYSTEMS  IM- 
PACTS ON  GROUNDWATER:  OCCURRENCES 
AND  POTENTIAL  PROBLEMS, 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02203 


GROUNDWATER  CONTAMINATION  FROM 
LANDFILLS,  UNDERGROUND  STORAGE 
TANKS,  AND  SEPTIC  SYSTEMS, 

Michigan   Dept.   of  Natural   Resources,   Lansing. 

Groundwater  Quality  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02205 


ABATEMENT  OF  NITRATE  POLLUTION  IN 
GROUNDWATER  AND  SURFACE  RUNOFF 
FROM  CROPLAND  USING  LEGUME  COVER 
CROPS  WITH  NO-TILL  CORN, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-02206 


GROUNDWATER  MONITORING:  AN  OVER- 
VIEW FROM  FIELD  DRILLING  TO  LABORA- 
TORY ANALYSIS, 

Keck  Consulting  Services,  Williamston,  MI. 
For  primary  bibliographic  entry  see  Field  5A. 
W 89-02209 


HEALTH  IMPLICATIONS  OF  GROUNDWAT- 
ER CONTAMINANTS, 

Michigan   State   Univ.,  East   Lansing.  Center  for 


Environmental  Toxicology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02211 


WELL   CONSTRUCTION:   DRILLING,   LOCA- 
TION AND  SAFETY, 

Michigan  Dept.  of  Public  Health,  Lansing. 
For  primary  bibliographic  entry  see  Field  8A. 

W89-02215 


INDUSTRY/AGENCY  PERSPECTIVES  ON 
STRATEGIES  FOR  PROTECTING  GROUND- 
WATER, 

National     Agricultural     Chemicals     Association, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02220 


ESTIMATION  OF  NATURAL  GROUNDWAT- 
ER RECHARGE. 

Mathematical  and  Physical  Sciences  Vol.  222,  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  510p.  Edited  by  I.  Simmers. 

Descriptors:  'Groundwater  recharge,  'Infiltration, 
'Groundwater  movement,  'Geohydrology,  Model 
studies,  Arid  lands,  Semiarid  lands,  Case  studies, 
Mathematical  studies,  Mathematical  models, 
Chemical  analysis,  Physical  analysis,  Aquifers,  Re- 
charge, Groundwater  supply. 

Although  recharge  mechanisms  are  reasonably 
well  known,  deficiencies  are  evident  in  quantifying 
the  various  elements  -  in  this  respect  the  use  of 
tracer  techniques  and  remote  sensing  offer  interest- 
ing potential.  Differences  in  sources  and  processes 
of  recharge  in  humid  climates  compared  with  arid/ 
semi-arid  areas  mean  that  applicability  of  available 
estimation  techniques  will  be  different.  Under  arid 
conditions  recharge  is  intermittent  and  concentrat- 
ed in  small  areas.  In  many  instances,  especially  in 
developing  countries,  there  are  inadequate  data  to 
obtain  reasonable  recharge  model  calibration. 
However,  in  most  cases,  if  a  flexible  approach  to 
project  design  or  management  strategy  is  adopted, 
the  necessary  data  can  be  collected  within  the 
operation  of  normal  groundwater  production.  A 
workshop  was  held  to  critically  address  such  spe- 
cific topics  as  recharge  determination  methodolo- 
gy, estimation  with  inadequate  data  and  regional- 
ization  of  point  observations.  This  volume  repre- 
sents the  formal  proceedings  of  this  meeting,  and 
contains  delivered  keynote  addresses  and  a  selec- 
tion of  the  offered  papers  divided  into  the  follow- 
ing subject  headings:  groundwater  recharge  con- 
cepts; groundwater  recharge  estimation:  physical/ 
chemical  methods;  groundwater  recharge  estima- 
tion: numerical  modelling  techniques;  applications 
and  case  studies;  and  zone  humid  recharge:  a  com- 
parative analysis.  (See  W89-02224  thru  W89-02255) 
(Lantz-PTT) 
W89-02223 


GROUNDWATER  RECHARGE  CONCEPTS, 

Stavebni  geologie  n.p.,  Gorkeho  nam.  7,   113  09 

Prague  1,  Czechoslovakia. 

J.  Balek. 

IN:  Estimation  of  Natural  Groundwater  Recharge 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p3-9,  16  ref. 

Descriptors:  'Groundwater  recharge,  'Infiltration, 
'Recharge,  Aquifers,  Saturation  zone,  Aeration 
zone,  Flow  profiles,  Groundwater  movement,  Ver- 
tical flow,  Horizontal  flow,  Arid  lands,  Semiarid 
lands. 

The  present  state  of  knowledge  in  the  field  of 
groundwater  recharge  does  not  allow  any  particu- 
lar preferred  concept  for  future  research.  Howev- 
er, results  which  have  been  achieved  elsewhere  are 
at  least  worthwhile  for  selecting  particularly  im- 
portant topics.  One  of  them  seems  to  be  analysis  of 
the  disproportion  between  the  concept  of  regional- 
ly smoothed  properties  of  the  soil/aquifer  system 
on  one  hand  and  possible  occurrence  of  preferred 
pathways  on  the  other.  These  conclusions  can  lead 
to  a  qualitatively  new  point  of  view  on  the  vertical 


flow  in  unsaturated  and  saturated  zones.  Also  the 
combined  effect  of  vertical  and  horizontal  re- 
charge time  of  residence  and  its  variability  needs  to 
be  analyzed  in  relation  to  the  validity  of  water 
balance  equations.  A  joint  impact  of  all  parameters 
influencing  the  recharge  processes  should  be  ana- 
lyzed by  statistical  and  deterministic  methods.  In 
particular  the  role  of  changing  vegetational  pattern 
in  the  formation  of  groundwater  recharge  should 
be  examined.  As  far  as  arid  and  semiarid  regions 
are  concerned,  more  experiments  and  measure- 
ments of  groundwater  recharge  have  to  be  per- 
formed under  ecological  conditions  of  aridity. 
Such  an  approach  may  result  in  more  definite 
conclusions  on  the  regional  validity  of  various 
concepts  developed  under  temperate  conditions. 
Groundwater  recharge  processes  should  be  ana- 
lyzed in  the  regions  with  sparse  localized  water 
supply  with  the  aim  to  develop  effective  methods 
of  recharge  regulation.  (See  also  W89-02223) 
(Lantz-PTT) 
W89-02224 


UNEXPECTED  FACTOR  AFFECTING  RE- 
CHARGE FROM  EPHEMERAL  RIVER  FLOWS 
IN  SWA/  NAMIBIA, 

Department  of  Water  Affairs,  Windhoek  (Na- 
mibia). 

S.  Crerar,  R.  G.  Fry,  P.  M.  Slater,  G.  van 
Langenhove,  and  D.  Wheeler. 
IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel    Publishing    Co.,    Boston,    Massachusetts. 
1988.  p  1 1-28,  12  fig,  4  tab,  2  ref. 

Descriptors:  'Groundwater  recharge,  'Ephemeral 
streams,  'River  flow,  'Namibia,  'Surface-ground- 
water  relations,  'Recharge,  'Alluvial  aquifers, 
Floods,  Channels,  Silt,  Aquifers. 

The  processes  controlling  recharge  to  alluvial 
groundwater  have  presented  complex  and  even 
intractable  hurdles  to  accurate  estimates  of  this 
parameter.  Casual  observations  in  ephemeral  rivers 
in  SWA/Namibia  have  indicated  that  variable  re- 
charge quantities  result  from  similar  flood  events. 
For  this  reason  the  Department  of  Water  Affairs 
initiated  a  research  project  to  identify  and  investi- 
gate relevant  parameters.  To  achieve  these  objec- 
tives three  carefully  chosen  natural  channel  sec- 
tions were  identified  for  instrumentation,  a  simulat- 
ed channel  was  constructed  under  laboratory  con- 
ditions and  the  basis  of  a  mathematical  model  laid 
down.  This  paper  comments  on  the  field  and  labo- 
ratory instrumentation  applied  and  the  results  de- 
rived from  the  first  fully  instrumented  natural  river 
channel  for  which  two  seasons  of  flood  flow  and 
resultant  recharge  data  are  available.  These  results 
are  compared  with  laboratory  trials  for  a  range  of 
flow  regimes.  While  this  work  is  at  an  early  stage, 
it  has  already  become  clear  that  silt  carried  by 
flood  waters  can  effectively  seal  the  alluvial  sur- 
face even  during  the  flood  event  at  unexpectedly 
high  flow  velocities.  Thus  the  other  processes  con- 
trolling recharge  in  the  unsaturated  zone  may 
become  relatively  unimportant  for  much  of  the 
duration  of  any  given  flood  event.  (See  also  W89- 
02223)  (Author's  abstract) 
W89-02225 


CONTINUITY  OF  AQUIFER  SYSTEMS  ON 
THE  CRYSTALLINE  BASEMENT  OF  BUR- 
KINA FASO, 

Iwaco  B.V.,  Rotterdam  (Netherlands). 

J.  J.  van  der  Sommen,  and  W.  Giernaert. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  29-45,  10  fig,  2  tab,  14  ref. 

Descriptors:  'Aquifer  systems,  'Burkina  Faso, 
•Groundwater  budget,  'Geologic  formations, 
'Geohydrology,  'Groundwater  movement,  Flow 
profiles,  Fracture  permeability,  Permeability, 
Water  supply. 

Two  components  of  one  aquifer  system  can  be 
distinguished  in  Burkina  Faso:  The  alteration  zone 
and  the  fractured  bedrock  aquifer.  Where  a  satu- 
rated weathered  mantle  is  present  over  large  areas 


14 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


the  aquifer  may  be  considered  as  continuous.  It 
was  found  that  even  in  regions  with  a  thin  or 
absent  saturated  weathered  mantle,  continuity  in 
the  aquifer  system  must  be  present.  Fluctuations  of 
the  groundwater  table  and  piezometric  contour 
maps  have  shown  that  a  regional  recharge-dis- 
charge  system  is  present.  A  rough  groundwater 
balance  in  the  central  part  of  the  country  and 
chloride  concentrations  in  the  groundwater  pro- 
vide evidence  that  the  main  discharge  system  is 
lateral  groundwater  flow.  This  flow  is  concentrat- 
ed in  the  fractured  bedrock  as  permeabilities  of  the 
weathered  mantle  are  very  low.  The  volume  of 
lateral  flow  is  of  the  same  order  of  magnitude  as 
the  actual  recharge.  In  the  north,  with  lower  actual 
recharge  and  only  a  thin  or  absent  saturated  weath- 
ered mantle,  continuity  of  the  aquifer  system  is  less 
evident  but  regional  groundwater  flow  does  occur. 
In  the  south,  with  a  thick  weathered  mantle  and 
higher  groundwater  tables,  weathering  processes 
are  more  intense  resulting  in  a  higher  degree  of 
continuity.  The  study  for  the  future  water  supply 
of  Ougadougou  has  shown  that  for  high  yield 
urban  water  supply  wells,  both  components  of  the 
aquifer  system  should  be  well  developed,  i.e.  a 
thick  saturated  weathered  mantle  and  fractured 
bedrock  with  good  lateral  continuity.  Exploration 
for  urban  wells  should  therefore  be  focussed  on 
first  delineating  areas  with  a  thick  saturated  mantle 
and  subsequently  locating  within  this  area  the 
broken  zones.  (See  also  W89-02223)  (Lantz-PTT) 
W89-02226 


REVIEW  OF  SOME  OF  THE  PHYSICAL, 
CHEMICAL  AND  ISOTOPIC  TECHNIQUES 
AVAILABLE  FOR  ESTIMATING  GROUND- 
WATER RECHARGE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).   Div.  of 

Soils. 

G.  B.  Allison. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  49-72,  5  fig,  76  ref. 

Descriptors:  'Groundwater  recharge,  'Recharge, 
•Tacers,  'Hydrologic  data  collections,  Radioiso- 
topes, 'Literature  review,  Aquifers,  Tritium,  Re- 
charge, Isotopic  tracers,  Estimation. 

In  this  review,  only  some  of  the  techniques  avail- 
able for  estimating  groundwater  recharge  have 
been  presented.  The  discussion  has  concentrated 
on  recharge  to  unconfined  aquifers  in  areas  of 
reasonably  low  rainfall  (<700  mm/a).  It  is  likely 
that,  the  greater  the  aridity,  the  smaller  and  more 
variable  the  recharge  flux  will  become.  This  sug- 
gests that  chemical  and  isotopic  methods  are  likely 
to  be  more  successful  than  the  physical  methods 
which  rely  on  a  direct  measurement  of  a  water 
flux.  An  additional  advantage  of  tracers  is  that 
their  diffusivity  is  much  less  variable  with  change 
in  water  content  or  soil  type  than  the  diffusivity  of 
soil  water.  In  estimation  of  recharge,  a  tracer  like 
tritium  relies  on  estimation  of  the  amount  of  the 
tracer  beneath  the  soil  surface,  thus  the  precision 
of  the  estimate  of  recharge  will  increase  with  re- 
charge rate.  In  contrast,  for  a  tracer  like  chloride, 
the  concentration  of  which  is  inversely  proportion- 
al to  recharge  rate,  the  precision  of  the  estimate 
will  increase  with  decrease  in  recharge  rate.  The 
estimation  of  recharge  rate  from  investigations  of 
profiles  of  tracer  concentration  (e.g.  chloride) 
under  some  conditions,  relies  critically  on  a  knowl- 
edge of  the  tracer  diffusivity  and  hence  on  tortuos- 
ity. Estimation  of  this  parameter  remains  a  critical 
problem.  Probably  the  most  difficult  and  important 
problem  to  be  overcome  in  estimation  of  recharge 
is  the  prediction  and  assessment  of  its  variability. 
Over  some  quite  large  areas  it  appears  to  show 
little  lateral  variability,  while  in  other,  apparently 
similar  areas  it  can  range  over  at  least  an  order  of 
magnitude.  (See  also  W89-02223)  (Lantz-PTT) 
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Determination  of  groundwater  recharge  in  semi- 
arid  regions  by  the  classical  water  balance  ap- 
proach is  of  limited  practical  value,  because  in 
general  the  evapotranspiration  and  the  groundwat- 
er discharge  component  are  not  directly  measura- 
ble. Moreover,  the  storage  of  moisture  in  the  un- 
saturated zone  and  the  rates  of  infiltration  along 
the  various  possible  routes  to  the  aquifer  form 
important  and  uncertain  factors.  Linked  in  with 
plans  to  extend  and  upgrade  the  existing  ground- 
water monitoring  network  of  important  aquifers  in 
eastern  Botswana,  a  thorough  and  long-term  study 
is  proposed,  not  only  of  moisture  transport  but  also 
of  dynamic  aspects  of  groundwater  replenishment. 
Most  difficult  to  analyze  is  the  infiltration  through 
thin  soils  of  varying  permeability  into  fissures  and 
cracks  of  underlying  rocks.  It  seems  that  some  of 
these  processes  are  also  non-linear  functions  of 
accumulated  rainfall  for  the  simple  reason  that  soil 
permeability  increases  with  moisture  content  and 
when  saturation  has  been  reached,  the  rate  of 
infiltration  is  determined  by  the  height  of  the 
ponded  water  on  the  surface.  In  the  analysis  of  the 
complete  system  of  the  aquifer  and  its  catchment,  a 
careful  study  must  be  made  of  this  dynamic  re- 
sponse of  each  of  the  elements  in  the  system  to 
possible  successions  of  rainfall  events.  This  can 
only  be  done  when  the  whole  range  of  soil  physi- 
cal, isotopic  and  solute  transport  methods  is  ap- 
plied to  a  few  test  areas  over  an  extended  period  of 
time.  (See  also  W89-02223)  (Lantz-PTT) 
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Investigated  is  the  infiltration-recharge  phenomena 
in  a  representative  alluvial  wadi  system  in  order  to 
determine  the  factors  influencing  it,  and  formulate 
a  groundwater  recharge  model.  To  achieve  this 
goal  a  three  kilometer  experimental  reach  in  one  of 
the  representative  basins  of  the  south-western  part 
of  Saudi  Arabia  was  selected  and  instrumented 
with  a  data  acquisition  system  to  continuously 
monitor  hydrological  variables  on  rainfall,  runoff, 
groundwater  fluctuations,  evapotranspiration,  and 
soil  temperature  and  moisture  variation.  Analysis 
of  data  revealed  different  recharge  responses  at 
each  well  due  to  soil  heterogeneity  and  moisture 
variation.  The  developed  regression  models  show 
that  the  maximum  flood  hydrograph  depth  is  the 
most  important  influencing  factor  affecting  re- 
charge. Also,  factors  such  as  rainfall  depth  and 
depth  to  water  table  affected  the  recharge  rate. 
(See  also  W89-02223)  (Author's  abstract) 
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Conventional  methods  for  recharge  estimation 
have  limitations  when  applied  to  arid  and  semiarid 
regions;  the  use  of  tritium  profiles  is  also  not 
always  applicable.  Unsaturated  zone  solute  pro- 
files, using  a  reference  solute  such  as  chloride, 
offer  an  alternative  technique.  Sampling  may  be 
undertaken  by  percussion  drilling,  augering  or 
from  dug  wells;  the  methods  developed  are  de- 
scribed and  examples  discussed.  Recharge  esti- 
mates using  chloride  profiles  from  Cyprus  (420  mm 
mean  annual  rainfall)  are  in  good  agreement  with 
results  estimated  from  tritium  profiles  and  indicate 
a  mean  annual  recharge  of  around  50  mm/yr.  In 
Central  Sudan  (180  mm  mean  annual  rainfall), 
good  agreement  was  found  between  adjacent  un- 
saturated zone  chloride  profiles  and  these  indicated 
a  net  annual  direct  recharge  via  interfluve  areas  of 
around  1  mm/yr.  It  is  concluded  that  solute  pro- 
files offer  a  cheap  and  effective  tool  for  estimating 
direct  recharge  history,  providing  input  data  for 
chloride  are  available.  In  more  arid  regions,  how- 
ever, a  component  of  discharge  may  occur  during 
hyperarid  episodes.  Further  validation  of  moisture 
composition  using  stable  isotope  techniques  is  re- 
quired under  such  conditions.  (See  also  W89- 
02223)  (Author's  abstract) 
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Presented  are  methods  for  computing  long-term, 
average  recharge  rates  to  groundwater  from  the 
analyses  of  the  depth-distribution  of  environmental 
chloride  in  the  unsaturated  zone.  A  one-dimension- 
al equation,  incorporating  convective  and  diffusion 
terms,  describing  steady-state  transport  of  non-re- 
active solutes,  is  solved  in  an  inverse  fashion,  ena- 
bling computation  of  the  depth-distribution  of  ver- 
tical water  flux  density.  This  and  other  simplified 
models  were  applied  to  interpret  the  observed 
chloride  profiles  beneath  native  vegetation  in  two 
coastal  regions  of  Western  Australia.  The  presence 
of  preferred  pathways  for  water  movement  has 
been  suggested  for  both  regions.  In  the  sandy 
coastal  region,  the  overall  recharge  was  some  15% 
of  the  annual  precipitation  (775  mm/yr).  Over  50% 
of  this  recharge  occurs  through  preferred  path- 
ways. In  the  profiles  of  the  south-western  region, 
the  majority  of  recharge  occurs  through  preferred 
pathways  since  the  estimated  recharge  through  the 
soil  matrix  is  negligible  (<0.5%  annual  rainfall). 
The  limitations  of  using  a  simple  one-dimensional 
model  for  such  complex  lateritic  profiles  are  dis- 
cussed. (See  also  W89-02223)  (Author's  abstract) 
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The  injected  Tritium  technique  was  used  for  esti- 
mation of  recharge  from  1978  monsoon  precipita- 
tion to  the  phreatic  aquifers  of  the  West  Survarna- 
mukhi  sub-basin,  forming  a  part  of  the  Vedavati 
basin  and  having  an  area  of  958  sq  km,  covered 
with  granite,  gneisses,  and  schists.  Recharge  was 
measured  at  20  sites,  of  which  6  were  in  schists  and 
the  rest  in  gneisses.  Displacement  of  tritium  tracer 
peak  in  the  unsaturated  Alfisol  zone  was  used  for 
measuring  the  spot  values  of  recharge  which 
varied  from  0  mm  to  127  mm.  The  average  re- 
charge calculated  from  spot  values  was  found  to  be 
39.2  mm  or  8.5%  of  the  seasonal  rainfall.  The  input 
to  the  groundwater  regime  of  the  basin,  calculated 
by  using  the  Thiessen  polygon  method  works  out 
to  be  43.8  million  cu  m  (MCM).  A  regional 
groundwater  model  of  the  Vedavati  basin  has  re- 
cently been  prepared.  Based  on  water  level  fluctu- 
ation data  for  the  period  November  1977  to  No- 
vember 1978,  these  authors  have  estimated  the 
annual  recharge  for  various  parts  of  the  Vedavati 
basin.  The  annual  recharge  or  safe  yield  value  for 
West-Survarnamukhi  basin,  obtainable  from  the 
model,  is  42.5  mm.  Thus,  an  agreement  between 
recharge  values  estimated  from  tritium  injection  in 
the  unsaturated  zone,  and  from  a  model  calibrated 
with  water  level  fluctuations  in  the  saturated  zone 
is  observed  in  the  case  of  West  Survarnamukhi 
basin.  (See  also  W89-02223)  (Author's  abstract) 
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Studies  on  natural  recharge  to  the  groundwater  is 
an  important  parameter  for  careful  assessment  of 
groundwater  potential  in  arid  regions.  In  this 
paper,  the  use  of  both  environmental  (2-H,  18-0 
and  14-C)  and  artificial  (3-H  and  60-Co)  isotopes  in 
understanding  the  nature  of  recharge  and  recharge 
condition  of  groundwater  in  certain  parts  of  arid 
Western  Rajasthan  are  presented  and  discussed  in 
the  light  of  results  of  other  investigations.  The 
injected  radiotracer  studies  »how  that  most  of  the 
arid  areas  have  very  little  contribution  toward 
groundwater  from  local  precipitation  with  few  ex- 
ceptions. The  natural  recharge  in  Siwana  region 
worked  out  to  about  1  %  of  the  rainfall  from  1982 
to  1985  and  at  Jodhpur  it  is  around  13%  of  the 
rainfall  from  1983  to  1985.  The  environmental  iso- 
tope study  shows  that  the  artesian  flowing  well 
and  other  deep  dug/tube  wells  have  waters  which 
are  ancient  and  recharged  during  a  more  moist  and 


cool  period  than  the  present.  The  deep  wells  were 
possibly  recharged  remotely  through  distant  out- 
crop areas.  The  shallow  and  deeper  aquifers  appear 
to  be  interconnected  as  evidenced  by  their  stable 
isotopic  compositions.  (See  also  W89-02223) 
(Lantz-PTT) 
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Recharge  estimation  can  be  based  on  a  wide  varie- 
ty of  models  which  are  designed  to  represent  the 
actual  physical  processes.  This  paper  considers  the 
direct  estimation  of  recharge  using  soil  moisture 
balance  models,  recharge  due  to  losses  from  irriga- 
tion schemes,  the  influence  of  the  unsaturated  zone 
and  recharge  due  to  rivers  and  other  sources  of 
runoff.  A  study  of  the  water  table  fluctuation 
method  indicates  that  indirect  methods  often  pro- 
vide unreliable  estimates.  Several  examples  are  in- 
cluded to  demonstrate  that,  by  identifying  and 
representing  the  flow  mechanisms,  realistic  esti- 
mates of  recharge  can  be  made.  (See  also  W89- 
02223)  (Author's  abstract) 
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Six  different  methods  for  estimation  of  natural 
groundwater  recharge  directly  from  precipitation 
were  tested  and  compared  in  a  sandy  till  area  in 
southeastern  Sweden.  A  one  dimensional  soil 
water  flow  model  was  tested  against  observed 
groundwater  levels.  The  fit  between  simulated  and 
observed  groundwater  levels  was  shown  to  be 
rather  insensitive  to  displacements  between  evapo- 
transpiration and  groundwater  recharge.  Applying 
a  single  soil  moisture  reservoir  method,  recharge 
had  to  be  allowed  even  when  a  moisture  deficit 
existed  in  order  to  correctly  reproduce  the  dynam- 
ics revealed  as  groundwater  level  fluctuations.  The 
estimation  made  from  groundwater  level  fluctua- 
tions and  a  specific  yield  value  was  not  satisfac- 
tory. Comparisons  of  chloride  deposition  and  con- 
centration in  spring  discharge  gave  promising  re- 
sults for  studies  of  relative  areal  variability  of 
recharge.  Spring  discharge  measurements  and  a 
catchment  area  model,  calibrated  against  them, 
gave  valuable  information  of  total  recharge  quanti- 
ties, which  could  be  used  for  comparisons  with  the 
other  methods.  The  study  clearly  demonstrated  the 
need  for  comparative  studies  with  several  methods, 
since  all  estimations  suffered  from  substantial  un- 
certainty. (See  also  W89-02223)  (Author's  abstract) 
W89-02238 


PRINCIPLES  OF  INVERSE  MODELLING  FOR 
ESTIMATION  OF  RECHARGE  FROM  HY- 
DRAULIC HEAD, 


Commonwealth  Scientific  and  Industrial  Research 
Organization,     Wembley     (Australia).     Div.     of 
Groundwater  Research. 
H.  Allison. 

IN;  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  271-282,  19  ref. 

Descriptors:  'Groundwater  recharge,  'Inverse 
modeling,  'Hydraulic  head,  'Recharge,  'Mathe- 
matical modeling,  'Model  studies,  Estimating, 
Boussinesq  equation,  Mathematical  studies, 
Groundwater  movement. 

The  Boussinesq  equation  permits,  in  principle,  esti- 
mation of  recharge  for  steady  groundwater  flow 
by  taking  derivatives  of  hydraulic  head  and  trans- 
missivity  functions.  The  obstacles  for  doing  this 
are  as  follows.  Taking  derivatives  of  the  spatially- 
distributed  data,  even  when  they  are  known  at 
every  point,  leads  to  numerical  instability.  Hydrau- 
lic heads  are  always  measured  with  inaccuracies. 
Differentiating  this  'noisy'  data  leads  to  large 
errors  in  recharge  estimation.  It  is  shown  that  by 
using  a  special  modification  of  the  Boussinesq 
equation  it  is  possible  to  overcome  all  three  diffi- 
culties simultaneously.  (See  also  W89-02223) 
(Lantz-PTT) 
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A  numerical  model  has  been  developed  for  calcu- 
lating the  groundwater  recharge  at  areas  with  or 
without  a  thin  soil  cover  (up  to  20  cm)  underlain 
by  hard-  rock  formations.  The  system  is  simulated 
by  hydrologic  routing  through  a  number  of  serially 
arranged  linear  reservoirs.  The  point  rainfall  is 
being  converted,  by  daily  moisture  accounting, 
into  effective  rainfall.  This,  in  turn,  is  being  con- 
verted into  the  water  table  response  by  the  convo- 
lution operation.  The  unknown  model  parameters 
are  calibrated,  using  an  automatic  optimization 
procedure  based  on  the  criterion  to  minimize  the 
error  differences  between  the  recorded  water  table 
recovery  and  the  simulated  one.  The  minimum 
required  input  data  are  daily  readings  of  the  water 
table  in  an  observation  well,  near  the  topographic 
water  divide  (or  just  downstream  an  aquifuge),  and 
daily  rainfall  figures  from  a  rain  gauge  close  to  the 
well.  The  proposed  model  has  been  applied  to  a 
site  in  the  central  part  of  South  Africa  with  prom- 
ising results.  (See  also  W89-02223)  (Author's  ab- 
stract) 
W  89-02240 


NATURAL  GROUND  WATER  ESTIMATION 
METHODOLOGIES  IN  INDIA, 

Central  Ground  Water  Board,  New  Delhi  (India). 
B.  P.  C.  Sinha,  and  S.  K.  Sharma. 
IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  301-31 1,3  tab,  6  ref. 

Descriptors:  'Groundwater  recharge,  'India,  'Re- 
charge, Estimating,  Mathematical  studies,  Hydro- 
logic  budget,  Groundwater  level,  Fluctuations. 

Groundwater  is  one  of  the  most  important  and 
widely  distributed  resources  of  the  earth.  Ground- 
water development  forms  the  bulk  of  irrigation 
development  programs  in  most  of  the  states  of 
India.  For  planned  development  of  groundwater 
resources   it    becomes   essential    to   quantify   the 
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groundwater  resources  of  different  administrative 
units/basins  on  a  realistic  basis.  Since  groundwater 
is  •  dynamic  and  replcnishable  resource,  its  poten- 
tial Is  generally  estimated  from  the  component  of 
annual  recharge  which  could  be  developed  by 
means  of  suitable  groundwater  structures.  The  nat< 
ural  recharge  to  an  aquifer  in  a  groundwater  basin 
from  precipitation  is  computed  by  various  meth- 
ods. Some  of  the  methods  in  vogue  in  India  are:  (1) 
empirical  methods;  (2)  hydrologic  budgeting  meth- 
ods; and  (3)  groundwater  level  fluctuations.  Each 
of  these  methods  is  discussed  in  this  paper.  (See 
also  W89-02223)  (Lantz-PTT) 
W89-02241 


BALSEQ  -  A  MODEL  FOR  THE  ESTIMATING 
OF  WATER  BALANCES,  INCLUDING  AQUI- 
FER RECHARGES,  REQUIRING  SCARCE  HY- 
DROLOGIC DATA, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

J.  P.  L.  Ferreira,  and  J.  D.  Rodrigues. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  313-319,  1  fig,  3  ref. 

Descriptors:  'BALSEQ  model,  *Model  studies, 
•Hydrologic  budget,  Recharge,  'Aquifers, 
•Groundwater  recharge,  Estimating,  Portugal, 
Mathematical  models,  Precipitation,  Runoff,  Eva- 
potranspiration,  Soil  water. 

A  mathematical  model  for  the  estimation  of  daily 
sequential  water  balances  is  presented.  The  follow- 
ing hydrologic  variables  are  updated  daily  by  the 
model:  precipitation  runoff,  evapotranspiration, 
soil  moisture  and  deep  recharge  of  aquifers.  The 
model  was  used  with  good  results  in  the  study  of 
water  resources  of  several  Portuguese  watersheds. 
The  results  obtained  with  this  model  are  however 
highly  dependent  on  the  values  ascribed  to  the 
calculation  of  the  weighted  runoff  curve  number 
and  the  amount  of  water  necessary  to  increase  the 
soil  moisture  of  the  evapotranspiration  zone  from 
its  lower-most  value  to  the  specific  retention  of  the 
soil,  which  have  a  difficult  calibration  procedure. 
Experience  gathered  with  the  use  of  this  model 
shows  that  very  precise  results  should  not  be  ex- 
pected from  its  use.  However,  the  existence  of  an 
acceptable  range  of  values  for  runoff  and  aquifer 
recharge  may  be  very  useful  in  water  resources 
evaluation,  when  only  scarce  hydrologic  and  geo- 
hydrologic  data  are  available.  Computed  values, 
even  when  they  cannot  be  used  directly  as  definite 
results,  may  be  used  as  geohydrologic  tools  in  the 
overall  assessment  of  recharge  conditions.  (See 
also  W89-02223)  (Lantz-PTT) 
W89-02242 


storage  parameters,  which  is  an  essential  proce- 
dure. In  many  instances,  especially  in  developing 
nations,  there  are  inadequate  data,  particularly  on 
the  aquifer  response  to  groundwater  abstraction,  to 
reach  adequate  model  calibration,  However,  In 
most  oases,  if  a  flexible  approach  to  project  design 
or  management  strategy  is  adopted,  the  necessary 
data  can  be  collected  within  the  operation  of 
normal  groundwater  production  provided  a  suita- 
ble observation  borehole  network  is  installed.  It  is 
important  to  consider  the  quality  of  present 
groundwater  recharge,  as  well  as  its  quantity,  and 
the  radical  modifications  to  the  groundwater  re- 
charge regime  which  often  occur  in  arid  regions 
consequent  upon  agricultural  development  or  ur- 
banization. (See  also  W89-02223)  (Lantz-PTT) 
W89-02243 


GROUNDWATER  RECHARGE  STUDIES  IN 
SEMI-ARID  BOTSWANA:  A  REVIEW, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

J.  J.  de  Vries,  and  M.  von  Hoyer. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  339-347,  1  fig,  13  ref. 

Descriptors:  'Groundwater  recharge,  *Semiarid 
lands,  'Botswana,  'Literature  review,  'Recharge, 
•Geohydrology,  Aquifers,  Rocks,  Sedimentary 
rocks,  Crystalline  rocks,  Mass  balance,  Isotopic 
tracers. 

Some  80%  of  the  surface  of  Botswana  is  mantled 
with  thick  layers  of  Late-Cretaceous  to  Recent 
sandy  deposits  of  the  Kalahari  semi-desert.  Sedi- 
mentary and  crystalline  rocks  of  pre-Cretaceous 
age  occur  at  or  near  the  surface  in  the  remaining 
eastern  part  of  the  country.  Groundwater  basins 
have  been  encountered  in  the  bedrock  below  the 
Kalahari  deposits  all  over  the  area,  but  no  unanimi- 
ty has  been  reached  on  the  question  of  the  exist- 
ence of  any  present-day  recharge.  Replenishment 
of  the  aquifers  in  the  outcrop  areas  of  solid  rocks  is 
not  disputed,  but  no  reliable  figures  on  the  percola- 
tion rate  could  be  established  as  yet.  The  various 
investigations  and  methods  applied  in  recharge 
studies  in  Botswana  -  including  mass  balance  meth- 
ods and  isotope  studies  -  are  reviewed.  (See  also 
W89-02223)  (Author's  abstract) 
W89-02244 


RAINFALL  -  RUNOFF  -  RECHARGE  RELA- 
TIONSHIPS IN  THE  BASEMENT  ROCKS  OF 
ZIMBABWE, 

Hydrotechnica,  Shrewsbury  (England). 

For  primary  bibliographic  entry  see  Field  2B. 

W89-02245 


QUANTIFICATION  OF  GROUNDWATER  RE- 
CHARGE IN  ARID  REGIONS:  A  PRACTICAL 
VIEW  FOR  RESOURCE  DEVELOPMENT  AND 
MANAGEMENT, 

British  Geological  Survey,  Wallingford  (England). 
S.  S.  D.  Foster. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  323-338,  1 1  fig,  1  tab. 

Descriptors:  'Groundwater  recharge,  'Arid  lands, 
•Water  resources  development,  'Recharge, 
'Groundwater  management,  Botswana,  Peru,  Geo- 
hydrology, Model  studies,  Developing  countries. 

Where  the  geohydrological  database  and  project 
constraints  permit,  the  application  of  various  inde- 
pendent physical  and  chemical  methods  is  likely  to 
be  trie  best  way  to  improve  knowledge  of  aquifer 
recharge  mechanisms  and  rates.  The  selection  of 
techniques  depends  mainly  on  the  geohydrological 
environment,  vegetation  system,  and  on  whether 
diffuse  or  localized  recharge  is  likely  to  predomi- 
nate. The  critical  use  of  aquifer  numerical  distrib- 
uted-parameter  models  will  normally  be  the  most 
powerful  and  comprehensive  method  of  improving 
recharge  estimates.  Such  models  also  allow  ap- 
praisal of  the  sensitivity  of  groundwater  develop- 
ment options  and  management  decisions  to  errors 
in  the  estimation  of  aquifer  recharge  rates  and 
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REGION, 

King   Abdulaziz   Univ.,   Jeddah   (Saudi   Arabia). 

Dept.  of  Civil  Engineering. 

Y.  Basmaci,  and  M.  Al-Kabir. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  367-375,  3  fig,  1  tab,  5  ref. 

Descriptors:  'Aquifers,  'Groundwater  recharge, 
•Jeddah-Makkah  Taif,  'Recharge,  'Tracers,  *Sur- 
face-groundwater  relations,  Saudi  Arabia,  Isotopic 
tracers,  Oxygen,  Deuterium,  Tritium,  Rainfall. 

Recharge  characteristics  of  the  aquifers  over  the 
Jeddah-Makkah-Taif  region  of  the  Western  Saudi 
Arabia  were  studied  through  environmental  iso- 
tope techniques.  Space  and  time  variation  of 
oxygen-18,  deuterium  and  tritium  In  rainfall  and  in 
groundwater  were  analyzed.  Variation  of  oxygen- 
18  with  respect  to  the  altitude  in  rain  and  ground- 
water are  expressed  as  deltaO  to  the  18th  =  -4h  + 
b  and  deltaO  to  the  18th  =  -1.4h  -  0.70  respective- 
ly. The  intercept  of  the  regression  equation  for  rain 
samples  varies  in  a  range  of  -2  to  8  parts  per 
thousand  O  to  the  18th  indicating  seasonal  changes 
and  multitude  of  moisture  sources  in  the  area.  The 
recharge  area  is  the  mountainous  zone.  Recharge  is 
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either  direct  or  from  the  floods  moving  to  the 
downstream  reaches.  (See  also  W89-02223)  (Au- 
thor's abstract) 
W89-02246 


GROUNDWATER  RECHARGE  AND  SUBSUR- 
FACE FLOW  IN  THE  COMODORO  RIVADA- 
VIA  AREA,  CHUBUT  PROVINCE,  ARGENTI- 
NA: ISOTOPIC  AND  HYDROCHEMICAL 
STUDY, 

Instituto  de  Geocronologia  y  Geologia  Isotopica, 
Buenos  Aires  (Argentina). 
M.  Levin,  H.  O.  Panarello,  M.  C.  Albero,  E. 
Castrillo,  and  M.  Grizinik. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  377-393,  5  fig,  3  tab,  6  ref. 

Descriptors:  'Groundwater  recharge,  'Ground- 
water movement,  'Argentina,  'Recharge,  'Trac- 
ers, 'Isotopic  tracers,  'Chemical  analysis,  Oxygen 
radioisotopes,  Deuterium,  Tritium,  Snowmelt,  Re- 
charge, Flow  profiles. 

Groundwater  in  the  Comodoro  Rivadavia  area 
was  studied  using  oxygen-18,  deuterium,  tritium 
and  hydrochemical  evolution.  Stable  isotopes  in 
the  multilayered  system  of  the  'pampa'  table  -  lands 
define  mainly  an  origin  in  locally  melted  snow 
with  isotope  composition  significantly  different 
from  rain  water  over  the  lower  eastern  zones. 
Recharge  has  been  defined  as  direct  and  autochth- 
onous. Tritium  contents  suggest  rather  small  re- 
charge in  comparison  with  the  large  volume  stored 
in  the  reservoir.  In  the  neighboring  hill  zone, 
where  discharge  occurs,  springs  and  wells  show 
isotopic  evidence  of  local  flow.  In  the  interhill 
subunit,  regional  flow  shows  salinization  and  iso- 
topic enrichment  as  a  consequence  of  transit 
through  marine  facies  and  evaporation.  In  colluvial 
sediments  groundwater  exhibits  higher  tritium  con- 
centration, lower  salinity  and  an  isotope  enrich- 
ment, due  to  direct  infiltration  of  local  surface 
water.  Allochthonous-to-local  recharge  ratios  can 
be  estimated  by  the  isotopic  composition  of  the 
mixture.  In  the  beach  ridges,  regional  flow  and 
artificial  recharge  of  imported  waters,  carried  by 
an  aqueduct,  was  isotopically  evident.  (See  also 
W89-02223)  (Author's  abstract) 
W89-02247 


GROUNDWATER  RECHARGE  OVER  WEST- 
ERN SAUDI  ARABIA, 

King   Abdulaziz   Univ.,    Jeddah   (Saudi    Arabia). 

Dept.  of  Civil  Engineering. 

Y.  Basmaci,  and  J.  A.  A.  Hussein. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  395-403,  3  fig,  1  tab,  11  ref. 

Descriptors:  •Groundwater  recharge,  *Saudi 
Arabia.  *Recharge,  Aquifers,  Semiarid  lands,  Rain- 
fall, Catchment  basins,  Floods. 

Recharge  characteristics  of  the  groundwater 
aquifers  over  the  western  Saudi  Arabia  were  inves- 
tigated. Average  yield  of  each  aquifer  was  propor- 
tional to  that  part  of  the  catchment  which  lay  in 
the  semiarid  zone.  Recharge  came  directly  from 
rain  over  outcropping  rocks  and  the  basalt  plateau 
and  resulted  from  floods  in  the  alluvial  aquifers. 
Pediment  zones  intercepted  much  of  the  runoff. 
(See  also  W89-02223)  (Author's  abstract) 
W89-02248 


NATURAL  RECHARGE  OF  KARST  AQUIFERS 
IN  WESTERN  TAURUS  REGION  (SOUTH- 
WESTERN TURKEY), 

Hacettepe  Univ.,  Ankara  (Turkey).  Dept.  of  Hy- 
drogeological  Engineering. 
G.  Gunay. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  405-422,  7  fig,  4  tab,  17  ref.  United  Nations 
Development  Program  Project  TUR/8 1/004. 
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Descriptors:  *Karst,  'Aquifers,  'Groundwater  re- 
charge, 'Turkey,  'Recharge,  'Karst  hydrology, 
'Geohydrology,  Hydrologic  budget,  Taurus 
mountains. 

In  the  Western  Taurus  region  that  extends  between 
the  Lake  District  and  the  Mediterranean  Sea, 
South-western  Turkey,  some  of  the  largest  karst 
aquifers  in  the  world  are  to  be  bound.  These  are, 
from  east  to  west,  namely,  the  karst  aquifers  of  the 
Manavgat  river  basin,  the  Koprucay  river  basin, 
the  Aksu  river  basin  and  karst  aquifers  of  the 
travertines  of  the  Antalya  plateau  and  the  Kirkgoz 
Springs.  Computation  of  recharge  and  discharge  of 
the  above  listed  aquifers  has  been  made  during  the 
intensive  and  detailed  geohydrological  investiga- 
tion of  the  relevant  basins.  These  water  balance 
computations  showed  significant  contribution  by 
natural  recharge  from  adjacent  basins.  In  order  to 
reach  a  higher  degree  of  accuracy,  the  sources  of 
errors  must  be  analyzed  before  interpreting.  The 
natural  recharge  in  the  southwestern  Taurus 
Mountains  region  reaches  up  to  100  million  cu  m/ 
yr.  Construction  of  geohydrotechnical  projects 
must  be  planned  taking  into  account  both  the  natu- 
ral recharge  and  the  area  that  provides  this  excess 
water.  It  is  concluded  that  computations  of  water 
balance  and  consequently  the  natural  recharge 
must  reach  a  higher  accuracy  and  new  approaches 
and  methods  with  well  defined  parameters.  (See 
also  W89-02223)  (Lantz-PTT) 
W89-02249 


ESTIMATION  OF  RECHARGE  OF  SAND  AQ- 
UIFER OF  THE  ISLAND  OF  MANNAR,  SRI 
LANKA, 

Moratuwa  Univ.  (Sri  Lanka).  Dept.  of  Civil  Engi- 
neering. 

D.  C.  H.  Senarath. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  423-434,  3  fig,  1  tab,  10  ref. 

Descriptors:  'Groundwater  recharge,  'Hydrologic 
budget,  'Aquifers,  'Mannar  Island,  'Recharge,  Sri 
Lanka,   Estimating,   Stream   flow,   Model  studies. 

An  estimation  of  recharge  to  an  aquifer  can  be 
carried  out  on  the  basis  of  water  balance  in  which 
the  top  surface  of  the  catchment  and  the  soil 
moisture  zone  are  taken  into  account.  The  data 
required  are  daily  precipitation  and  potential  eva- 
potranspiration.  The  water  balance  can  be  verified 
on  the  basis  of  comparison  of  estimated  stream 
flow  with  measured  stream  flow.  The  method  is 
illustrated  by  application  to  estimation  of  the  re- 
charge to  a  sand  aquifer  situated  in  the  island  of 
Mannar  in  north-west  Sri  Lanka.  When  the  re- 
charge is  correctly  estimated,  the  quantitative  re- 
sources of  the  aquifer  can  be  evaluated  and  a 
scheme  can  be  drawn  up  for  its  utilization.  Further 
information  regarding  the  behavior  of  the  aquifer 
would  emerge  during  the  initial  stages  of  its  utiliza- 
tion as  more  data  becomes  available.  The  estimates 
of  recharge  as  obtained  by  the  method  used  in  this 
study  can  be  confirmed  by  a  flow  model  of  the 
aquifer  whose  results  can  be  verified  by  compari- 
son with  field  data  such  as  groundwater  head 
distribution  in  space  and  time.  The  method  used  in 
this  study  also  will  give  monthly  or  daily  values  of 
recharge.  (See  also  W89-02223)  (Lantz-PTT) 
W89-02250 


GROUNDWATER  RECHARGE  FROM  THREE 
CHEAP  AND  INDEPENDENT  METHODS  IN 
THE  SMALL  WATERSHEDS  OF  THE  RAIN 
FOREST  BELT  OF  NIGERIA, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 

K.  O.  Uma,  and  B.  C.  E.  Egboka. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel     Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  435-447,  2  fig,  4  tab,  10  ref. 

Descriptors:  'Groundwater  recharge,  'Recharge, 
•Hydrologic  budget,  'Recession  curve,  'Rain  for- 
ests, 'Nigeria,  Estimating,  Mathematical  equations, 
Recharge,  Recession  analysis,  Hydrologic  budget, 
Rainfall,  Data  interpretation. 


A  study  to  critically  and  comparatively  evaluate 
groundwater  recharge  into  the  small  watersheds  of 
the  Imo  River  Basin,  Nigeria,  using  three  inde- 
pendent but  cheap  methods,  is  discussed.  The 
methods  include:  groundwater  recharge  using  a 
simplified  equation  that  relates  groundwater  stage 
to  actual  recharge  with  the  aid  of  the  aquifer 
porosity;  recharge  from  baseflow  recession  analy- 
sis; and  recharge  from  a  water  balance  method. 
The  results  show  that  recharge  values  obtained 
from  the  water  balance  method  were  consistently 
higher  than  values  from  the  other  methods  and 
ranged  from  13.15%  to  43.19%  of  the  annual  rain- 
fall. Values  obtained  from  baseflow  recession  anal- 
ysis were  consistently  lower  and  ranged  from 
10.86%  to  28.59%,  while  the  values  computed 
from  the  groundwater  stage  were  moderate  and 
ranged  from  20.67%  to  37.23%  of  the  annual  rain- 
fall in  the  watersheds.  The  recharge  values  ob- 
tained from  the  groundwater  stage  appear  very 
reasonable.  However,  the  method  is  affected  by 
the  local  relief  of  the  monitoring  station  and  it  is 
necessary  to  monitor  at  as  many  stations  as  are 
possible  to  increase  the  reliability  of  the  results. 
The  recharge  values  obtained  from  the  different 
methods  show  good  correlation  with  one  another. 
In  the  absence  of  groundwater  stage  data,  recharge 
may  be  satisfactorily  estimated  as  the  mean  of  the 
values  obtained  from  the  baseflow  recession  analy- 
sis and  the  water  balance  methods.  (See  also  W89- 
02223)  (Author's  abstract) 
W89-02251 


QUANTITATIVE  ESTIMATION  OF  GROUND- 
WATER RECHARGE  IN  DOLOMITE, 

Department  of  Water  Affairs,  Forestry  and  Envi- 
ronmental Conservation,  Pretoria  (South  Africa). 
D.  B.  Bredenkamp. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  449-460,  7  fig,  5  tab,  10  ref. 

Descriptors:  'Groundwater  recharge,  'Dolomite, 
'Quantitative  analysis,  'South  Africa,  'Recharge, 
Mathematical  analysis,  mathematical  equation, 
Annual  recharge,  Annual  rainfall,  Rainfall,  Hydro- 
graphs,  Hydrologic  budget. 

Quantitative  estimation  of  annual  recharge  in  the 
Bo  Molopo  dolomitic  region  (Western  Transvaal) 
by  means  of  the  following  equation,  is  demonstrat- 
ed with  a  great  measure  of  success:  RE(I)  = 
A(RF(I)  -B),  where  RE(I)  is  the  annual  recharge 
and  RF(I)  the  annual  precipitation.  B  represents 
the  threshold  rainfall  that  is  required  to  effect 
recharge  and  A  is  a  lumped  catchment  parameter. 
Values  for  A  (ranging  from  0,28  to  0,35)  and  for  B 
(ranging  from  310  to  360)  were  obtained  using 
reference  recharge  values  that  were  determined: 
from  an  interpretation  of  a  sinkhole  hydrograph; 
from  water  balance  calculations.  In  checking  the 
validity  of  the  equation  to  estimate  the  average 
annual  recharge  RE,  using  the  average  annual  rain- 
fall in  different  dolomitic  areas,  the  following  rela- 
tionship provided  excellent  results  (correlation  co- 
efficient of  0,  989):  RE  =  0,30  (RF  -  313)  where 
RF  is  the  average  annual  rainfall.  The  latter  equa- 
tion is  regarded  as  the  general  relationship  by 
which  both  annual  and  average  recharge  could  be 
estimated  for  dolomitic  regions  in  the  summer  rain- 
fall areas  of  South  Africa.  (See  also  W89-02223) 
(Author's  abstract) 
W89-02252 


QUANTITATIVE  ESTIMATION  OF  GROUND- 
WATER RECHARGE  IN  THE  PRETORIA-RIE- 
TONDALE  AREA, 

Department  of  Water  Affairs,  Forestry  and  Envi- 
ronmental Conservation,  Pretoria  (South  Africa). 
D.  B.  Bredenkamp. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  461-476,  5  fig,  7  tab,  3  ref. 

Descriptors:  'Hydrographs,  'Tracers,  'Recharge, 
'Groundwater  recharge,  'Pretoria,  Rietondale, 
South  Africa,  Groundwater  level,  Tritium,  Data 
interpretation,  Boreholes,  Monitoring,  Aquifers, 
Porosity,  Precipitation,  Annual  recharge,  Annual 
rainfall,  Mathematical  equations 


Annual  values  of  groundwater  recharge  expressed 
as  an  effective  water-level  rise  were  derived  from 
an  interpretation  of  the  hydrographs  of  three  moni- 
toring boreholes.  Independent  estimates  of  the  av- 
erage annual  recharge  of  the  area  were  derived  by 
means  of  the  Darcy  equation  and  by  interpreta- 
tions of  natural  tritium  profiles  in  the  soil  overbur- 
den. The  effective  porosity  of  the  aquifer  was 
calculated  from  the  average  annual  recharge  (66 
mm)  and  the  average  rise  of  the  water  level  de- 
rived from  the  hydrographs.  This  effective  porosi- 
ty (0,  0093)  was  used  to  convert  the  annual  equiva- 
lent water-level  rises  to  a  depth  of  precipitation. 
The  latter  were  plotted  against  annual  rainfall  and 
indicates  a  linear  relationship  with  annual  rainfall 
in  excess  of  a  threshold  value  i.e.  RE(I)  =  A 
(RF(I)  -B)  where  RE(I)  is  the  recharge  and  RF(I) 
the  rainfall  for  the  year  I.  B  is  the  threshold  rainfall 
with  an  average  value  of  395  mm  and  the  coeffi- 
cient A  is  a  lumped  catchment  parameter  indicat- 
ing the  fraction  of  the  excess  annual  rainfall  that 
represents  recharge.  For  the  Rietondale  area  A  is 
about  0,  20  which  implies  that  20%  of  the  excess 
rainfall  constitutes  recharge.  The  equation  is  simi- 
lar to  that  obtained  in  the  Bo  Molopo  dolomite 
area  but  in  that  case  A  is  0,  30  and  B  is  313  mm. 
(See  also  W89-02223)  (Author's  abstract) 
W89-02253 


ANALYSIS  OF  LONG-DURATION  PIEZOME- 
TRIC  RECORDS  FROM  BURKINA  FASO 
USED  TO  DETERMINE  AQUIFER  RE- 
CHARGE, 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

D.  Thiery. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  477-489,  10  fig,  6  ref. 

Descriptors:  'Data  interpretation,  'Aquifers,  'Bur- 
kina Faso,  'Piezometry,  'Recharge,  'Hydrologic 
budget,  'Groundwater  recharge,  Observation 
wells,  Groundwater  level,  Hydrologic  models, 
Rainfall,  Evapotranspiration,  Calibration,  Surface 
runoff,  Recharge. 

An  8-year  water-level  record  for  an  observation 
well  in  a  granite  environment  in  Ouagadougou 
(Burkina  Faso)  is  analyzed  using  a  lumped-parame- 
ter hydrological  model.  The  model  computes  aqui- 
fer levels  from  rainfall  and  potential  evapotranspir- 
ation data,  and  is  calibrated  with  observed  levels. 
Very  satisfactory  calibration  is  achieved,  although 
aquifer  levels  have  been  dramatically  declining 
since  1978.  It  appears  that,  even  with  small  compu- 
tational time-steps,  a  unique  solution  for  calibration 
is  only  possible  if  the  precise  storage  coefficient  is 
known  or  if  surface  runoff  data  are  available.  In 
the  absence  of  such  data,  multiple  calibrations  dis- 
playing the  same  agreement  with  observed  data 
give  different  values  for  aquifer  recharge,  although 
relative  variation  is  the  same  from  year  to  year. 
When  used  in  conjunction  with  a  long  set  of  in-situ 
rainfall  records,  however,  the  various  sets  of  pa- 
rameters applied  result  in  almost-identical  exten- 
sion of  water-level  data,  an  important  advance. 
The  models  how  that  the  1978-1985  is  period  is 
typified  by  the  lowest  water  levels  encountered  in 
at  least  60  years,  and  that  a  return  to  a  rainfall 
sequence  near  the  long-term  average  would  cause 
the  level  to  rise,  although  only  after  a  period  of  7 
to  10  years.  (See  also  W89-02223)  (Author's  ab- 
stract) 
W89-02254 


HUMID  AND  ARID  ZONE  GROUNDWATER 
RECHARGE  -  A  COMPARATIVE  ANALYSIS, 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

G.  Knutsson. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  493-504,  6  fig,  18  ref. 

Descriptors:  'Groundwater  recharge,  'Humid 
areas,  'Arid  lands,  'Recharge,  'Hydrologic 
budget,  Recharge,  Aquifers,  Wadi,  River  valleys, 
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Comparison  studies.  Aeration  zone,  Precipitation, 
Evapotranspiration,  Groundwater  movement, 
Leaching. 

Humid  climates  -  contrary  to  arid  climates  -  are 
characterized  by  higher  precipitation  than  evapo- 
transpiration. This  means  that  water  balance  meth- 
ods for  estimation  of  groundwater  recharge  are 
more  useful  in  humid  than  in  arid  climates. 
Groundwater  recharge  in  humid  climates  takes 
place  more  or  less  continuously  by  percolation  in 
the  unsaturated  zone  in  the  higher  parts  of  the 
terrain  and  the  water  is  discharged  in  the  lower 
parts.  This  is  contrary  to  the  conditions  in  the  arid 
climates,  where  the  input  of  water  is  intermittent 
and  the  recharge  is  mainly  localized  to  the  lower 
parts  of  the  terrain  (river  valleys,  wadis)  and  rock 
outcrops.  The  unsaturated  part  of  the  ground  with 
its  vegetation  is  the  crucial  zone.  THe  dominating 
water  movement  is  downward  in  humid  climates 
with  leaching  and  weathering,  contrary  to  in  arid 
climates,  where  there  is  an  upward  transport  and 
enrichment  of  salts.  The  methods  for  estimation  of 
groundwater  recharge  based  on  soil  water  balance 
or  soil  water  flow  are  more  important  in  humid 
than  in  arid  climates.  (See  also  W89-02223)  (Au- 
thor's abstract) 
W89-02255 


DESIGN  AND  CONSTRUCTION  OF  WATER 
WELLS:  A  GUIDE  FOR  ENGINEERS, 

National   Water   Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-02256 


2G.  Water  In  Soils 


MODEL  FOR  INFILTRATION  IN  FROZEN 
SOILS  THAT  ACCOUNTS  FOR  WATER  QUAL- 
ITY (UN  MODELE  POUR  LTNFILTRATION 
DANS  LES  SOLS  GELES  TENANT  COMPTE 
DE  LA  QUALITE  DE  L'EAU), 
Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec).  Centre  de  l'Energie. 
F.  Padilla,  and  P.  Gelinas. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  2,  p  263-274,  April  1988.  8  fig,  60  ref. 
English  summary. 

Descriptors:  *Soil  water,  'Frozen  soils,  'Ground 
ice,  'Infiltration,  *Heat  transport,  'Solute  trans- 
port, Stefan  problem,  Finite  element  method, 
Mathematical  models,  Simulation  analysis,  Aer- 
ation zone,  Frost  heaving,  Flow  discharge. 

The  problems  of  infiltration  of  water  and  move- 
ment of  solutes  in  frozen  soils  were  solved  using 
finite  element  methods  for  the  numerical  solution 
of  water  flow,  heat  flow,  and  solute  movement 
transport  in  one  dimension.  These  equations  are 
coupled  for  the  solution  of  Stefan's  problem  for 
different  conditions  of  ice  in  soils.  The  degrees  of 
freedom  of  this  problem  are  soil  temperature, 
water  pressure,  and  solute  concentration.  A  model 
was  proposed  to  simulate  the  presence  and  forma- 
tion of  ice  lenses  in  unsaturated  and  saturated  soils. 
Early  results  are  promising  when  compared  to 
analytical  solutions.  Two  extreme  cases  were  con- 
sidered in  applications:  very  wet  and  very  dry 
soils.  Frost  heave  and  other  parameters  seem  to 
have  been  properly  simulated.  The  model  consid- 
ers special  phenomena  related  to  colloidal  soils; 
nevertheless,  a  comparison  with  field  data  is  re- 
quired. (Author's  abstract) 
W89-01339 


HYDROLOGIC  FACTORS  TRIGGERING  A 
SHALLOW  HILLSLOPE  FAILURE, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

M.  E.  Reid,  H.  P.  Nielsen,  and  S.  J.  Dreiss. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  25,  No.  3,  p  349-361,  August 
1988.  12  fig,  2  tab,  34  ref. 

Descriptors:  'Land  slides,  'Slope  degradation, 
'Hydraulic  gradient,  'Mathematical  models, 
•Saturated  flow,  Rainstorms,  Precipitation,  Rain- 


fall, Storms,  Water  level,  Groundwater  level, 
Water  table,  Perched  water  table,  Model  studies, 
Flow,  Hydraulic  conductivity,  Mass  wasting,  Hy- 
drology. 

In  February  1983,  an  intense  rainstorm  triggered  a 
shallow,  rapid  slump/debris-flow  on  a  monitored 
hillslope  of  coastal  central  California.  Discontinu- 
ous records  of  rainfall  and  maximum  groundwater 
levels  within  the  slide  mass  were  collected  before 
and  after  the  event.  These  water  levels  show  the 
development  of  a  shallow  perched  water  table  in 
soil  overlying  an  older,  low  permeability  landslide 
deposit.  Although  this  perched  water  table  had  an 
overall  downslope  hydraulic  gradient,  the  slope 
failure  occurred  in  an  area  of  localized  gradient 
decrease  or  mounding.  The  cause  of  this  localized 
mounding  was  not  apparent  from  field  observa- 
tions. A  mathematical  model  of  variably  saturated 
water  flow  was  used  to  investigate  the  pre-failure 
hillslope  hydrology  and  to  demonstrate  a  possible 
cause  of  the  localized  groundwater  build-up.  Simu- 
lations indicate  that  only  a  slight  decrease  in  soil 
hydraulic  conductivity,  relative  to  the  overall  soil 
variability,  would  have  been  needed  to  create  the 
observed  build-up.  (Author's  abstract) 
W89-01363 


ENHANCED  BIORECLAMATION,  SOIL 
VENTING  AND  GROUND-WATER  EXTRAC- 
TION: A  COST-EFFECTIVENESS  AND  FEASI- 
BILITY COMPARISON, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01540 


MULTI  DEPTH  SOIL  GAS  ANALYSES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01550 


SOIL  GAS  SURVEY  AS  A  PRELIMINARY  IN- 
VESTIGATIVE TOOL   FOR   HYDROCARBON 
RELEASES:  COST-EFFECTIVE  FIELD  TECH- 
NIQUES AND  AN  EVALUATION  OF  FACTORS 
INFLUENCING    THE     EFFECTIVENESS    OF 
THE  SURVEY, 
IEP,  Inc.,  Northborough,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01551 


LABORATORY  SETUP  TO  STUDY  TWO-DI- 
MENSIONAL MULTIPHASE  FLOW  IN 
POROUS  MEDIA, 

American    Society    for    Engineering    Education, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01553 


SORPTION  AND  MIGRATION  OF  ORGANIC 
CONTAMINANTS  IN  SOIL  COLUMN, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01554 


MASS  TRANSFER  OF  ORGANICS  BETWEEN 
SOIL,  WATER  AND  VAPOR  PHASES:  IMPLI- 
CATIONS FOR  MONITORING,  BIODEGRA- 
DATION  AND  REMEDIATION, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01559 


INFLUENCE  OF  PORE  AIR/WATER  EX- 
CHANGE ON  THE  DIFFUSION  OF  VOLATILE 
ORGANIC  VAPORS  IN  SOIL, 

Connecticut  Univ.,  Storrs.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01560 


VADOSE  MODEL  OF  GASOLINE  LEAK, 


Insitu  Consulting,  Laramie,  WY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01561 


ESTIMATES  OF  CONCENTRATIONS  OF 
SOLUBLE  PETROLEUM  HYDROCARBONS 
MIGRATING  INTO  GROUND  WATER  FROM 
CONTAMINATED  SOIL  SOURCES, 

New  Jersey  Dept.  of  Environmental   Protection, 
Trenton.  Div.  of  Hazardous  Site  Migration. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-01562 


PENTACHLOROPHENOL  ADSORPTION  ON 
SOILS  AND  ITS  POTENTIAL  FOR  MIGRA- 
TION INTO  GROUND  WATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01642 


INTERACTION  OF  CLAY  AND  INDUSTRIAL 
WASTE:  A  SUMMARY  REVIEW, 

McGill   Univ.,   Montreal  (Quebec).   Geotechnical 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01663 


MIGRATION  OF  ORGANIC  FLUIDS  IMMIS- 
CIBLE WITH  WATER  IN  THE  UNSATURATED 
AND  SATURATED  ZONES, 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01665 


CONCEPT  OF  EFFECTIVE  POROSITY  AND 
ITS  MEASUREMENT  IN  SATURATED  FINE- 
GRAINED POROUS  MATERIALS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-01672 


RESEARCH     ON     INTERCEPTION     LOSSES 
AND  SOIL  MOISTURE  RELATIONSHIPS, 

Northeastern  Forest  Experiment  Station,  Parsons, 

WV.  Timber  and  Watershed  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-01700 


SOIL  ARTHROPODS  AND  THEIR  ROLE  IN 
DECOMPOSITION  AND  MINERALIZATION 
PROCESSES, 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology. 
T.  R.  Seastedt,  and  D.  A.  Crossley. 
IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer-Verlag, 
New  York.  1988.  p  233-243,  3  fig,  3  tab. 

Descriptors:  'Ecosystems,  'Soil  environment, 
'Decomposition,  'Litter,  'Mineralization,  'Arth- 
ropods, Lignin,  Carbon,  Nitrogen,  Phosphorus, 
Detritus. 

Studies  at  Coweeta  suggest  that  litter  and  soil 
arthropods  are  directly  and  indirectly  responsible 
for  a  20%  to  40%  increase  in  the  cycling  rates  of 
most  elements.  The  mechanisms  responsible  for 
these  increased  mineralization  rates  remain  poorly 
known.  It  is  not  known  if  the  net  faunal  effect  is 
due  to  more  efficient  processing  of  nutrients  by  a 
continually  cropped  (hence,  younger  and  more 
physiologically  active)  microflora,  or  if  the  re- 
sponse is  primarily  caused  by  a  shift  in  the  species 
composition  of  the  microflora.  An  untested  as- 
sumption is  made  that  the  faunal  effects  measured 
in  the  short-term  studies  can  be  extrapolated  using 
standard  exponential  decay  models.  It  was  suggest- 
ed that  decomposition  apparently  ceases  when  the 
ratio  of  lignin  to  lignin  plus  cellulose  approaches  a 
given  value;  a  physical  mixing  or  some  other  proc- 
ess that  reduces  overall  lignin  content  of  a  sub- 
strate must  occur.  Research  at  the  ecosystem  level 
has  indicted  that  the  ratios  of  important  elements 
such  as  C:N:P  ratios  may  result  in  certain  predict- 
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able  patterns  of  energy  allocation  by  plants.  These 
patterns  have  subsequent  consequences  to  consum- 
ers. Herbivores  appear  to  both  respond  to  plant  C/ 
N  ratios,  and  also  cause  changes  that  influence 
other  consumers.  A  similar  process  also  occurs 
within  the  detrital  food  web.  Feeding  activities  of 
soil  fauna  produce  measurable  changes  in  the 
chemical  content  of  the  detritus,  and  this  chemical- 
ly modified  material  influences  the  subsequent  ac- 
tivities of  detritivores  and  microbivores.  At  any 
given  time,  a  system  or  subsystem  such  as  the 
forest  floor  may  therefore  be  represented  by  a 
nutrient  and  energy  matrix  that,  free  from  extrinsic 
perturbation,  will  interact  with  the  microclimate 
and  generate  a  subsequent  matrix.  The  soil  arthro- 
pod fauna  at  Coweeta  represents  a  major  factor  in 
the  regulation  of  this  nutrient  and  energy  reservoir. 
Continued  studies  of  soil  invertebrates  at  Coweeta 
will  undoubtedly  contribute  to  the  knowledge  of 
these  emerging  patterns.  (See  also  W89-01691) 
(Lantz-PTT) 
W89-01702 


VADOSE   ZONE   MODELING   OF   ORGANIC 
POLLUTANTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01859 


OVERVIEW   OF  TERRESTRIAL   PROCESSES 
AND  MODELING, 

Aqua  Terra  Consultants,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01860 


TRANSPORT     MECHANISMS      AND     LOSS 
PATHWAYS  FOR  CHEMICALS  IN  SOIL, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01861 


GENERIC  STEPS  IN  THE  FIELD  VALIDA- 
TION OF  VADOSE  ZONE  FATE  AND  TRANS- 
PORT MODELS, 

Environmental    Protection    Agency,    Las    Vegas, 

NV. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-01862 


EXAMPLE  FIELD  TESTING  OF  SOIL  FATE 
AND  TRANSPORT  MODEL,  PRZM,  DOUGH- 
ERTY PLAIN,  GEORGIA, 

Environmental    Protection    Agency,    Las    Vegas, 

NV. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01863 


EXAMPLE  MODEL  TESTING  STUDIES, 

Aqua  Terra  Consultants,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-01864 


CHEMICAL  MOVEMENT  THROUGH  SOIL, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01865 


VOLATILIZATION  FROM  SOIL, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01866 


ADSORPTION     OF    ORGANIC    CHEMICALS 
ONTO  SOIL, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-0I867 


BIOTRANSFORMATION, 

Iowa  Univ.,  Iowa  City. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01868 


NONBIOLOGICAL  TRANSFORMATION, 


Iowa  Univ.,  Iowa  City. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01869 


SPATIAL  VARIABILITY  OF  SOIL  PROPER- 
TIES, 

California  Univ.,  Riverside. 

W.  A.  Jury. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

245-269,  7  tab,  60  ref. 

Descriptors:  'Spatial  variation,  *Soil  properties, 
•Soil  water,  *Soil  mechanics,  Model  studies, 
Solute  transport,  Flow  patterns,  Distribution  pat- 
terns, Mathematical  studies,  Stochastic  process. 

Soils  vary  significantly  from  point  to  point  in  their 
structural  properties,  textural  composition,  and 
mineralogical  constituents.  As  a  result,  virtually  all 
of  the  parameters  characterizing  the  transport 
processes  discussed  in  this  report  vary  both  lateral- 
ly and  vertically  in  an  undisturbed  soil  profile  of 
field  size.  Consequently,  in  the  field  setting,  the 
task  of  modeling  becomes  considerably  more  com- 
plex than  for  laboratory  scale  processes.  Charac- 
terization of  the  spatial  variability  of  a  parameter  is 
not  completely  straightforward.  The  traditional  ap- 
proach is  to  assume  that  all  replicated  measure- 
ments of  the  property  are  statistically  independent 
and  to  represent  the  property  variation  by  specify- 
ing its  sample  mean  and  sample  variance  or  coeffi- 
cient of  variation.  Two  distinct  philosophies  are 
currently  in  evidence  in  the  ongoing  research  deal- 
ing with  spatial  variability.  The  first  approach, 
called  geometric  scaling  theory,  uses  certain  stand- 
ardized variables  to  scale  the  differential  equations 
describing  transport  and  relates  the  standardized 
variables  to  some  measurable  or  definable  property 
of  each  local  site  of  a  heterogeneous  field.  The 
second  hypothesis  for  treating  spatial  variability  is 
to  regard  the  various  parameters  relevant  to  a 
field-wide  description  of  transport  as  random  vari- 
ables characterized  by  a  mean  value  and  a  random- 
ly fluctuating  stochastic  component.  A  sampling  at 
a  point  thus  reveals  a  single  momentary  snapshot 
of  these  fluctuating  properties  which  may  be  ana- 
lyzed by  statistical  techniques  designed  to  detect 
spatial  correlations  in  order  to  yield  information 
about  the  spatial  distribution  of  the  statistical  fluc- 
tuations. This  chapter  discussion  begins  with  a 
description  of  the  known  experimental  information 
characterizing  the  extent  of  variability  of  key  soil 
water  and  solute  parameters.  Next,  the  experimen- 
tal evidence  in  support  of  the  two  key  statistical 
models,  scaling  theory  and  regionalized  variable 
analysis,  will  be  discussed  and  summarized.  Final- 
ly, the  implications  of  spatial  variability  on  param- 
eter measurement  will  be  analyzed  using  both  the 
assumption  of  statistical  independence  and  the  as- 
sumption of  statistical  dependence.  (See  also  W89- 
01859)  (Lantz-PTT) 
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Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
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Descriptors:  *Frost,  *Model  studies,  *Soil  water, 
♦Freezing,  'Groundwater  movement,  *Heat, 
Mathematical  studies,  Freeze-thaw  tests,  Soil  tem- 
perature, Computer  models,  Soil  dynamics. 

A  model  of  phase  change  in  freezing  and  thawing 
soils  is  developed  for  cold  regions  engineering 
problems  which  require  two-dimensional  analysis 
of  the  thermal  regime  of  soils.  These  problems 
include  complex  boundary  conditions  such  as  at- 
mosphere/ground surface  thermal  interaction  and 
snowpack  insulation.  Other  concerns  include  com- 
plex soil  conditions  such  as  the  presence  of  a  peaty 
muskeg  or  tundra-like  soil  which  may  provide 
thermal  insulation  for  underlying  muskeg  or 
tundra-like  soil  which  may  provide  thermal  insula- 
tion for  underlying  ice-rich  mineral  soil.  Although 
several  models  have  been  developed  to  predict 
temperatures  in  freezing  and  thawing  soils,  often 
the  key  question  is  simply  whether  or  not  the  soil  is 
frozen,  since  soil  structural  properties  are  signifi- 
cantly influenced  by  the  soil  water  state  of  phase. 
In  this  report,  a  simple  two-dimensional  model  is 
developed  for  use  in  cold  regions  engineering  stud- 
ies. A  FORTRAN  computer  program  is  available 
which  accommodates  two-dimensional  heat  and 
soil  water  flow  models  as  coupled  by  an  isothermal 
phase  change  model.  The  program  can  be  used  to 
analyze  two-dimensional  freezing-thawing  prob- 
lems which  have  sufficient  known  information  to 
supply  the  necessary  modeling  parameters,  bound- 
ary conditions,  and  initial  conditions.  Because  of 
the  sophistication  of  the  two-dimensional  phase 
change  model  and  the  data  requirements  needed  to 
properly  represent  inhomogeneity  of  the  system, 
boundary  conditions,  and  other  complexities,  a  spe- 
cial data  input  program  is  developed  in  order  to 
aid  the  model  user.  This  general  purpose  data 
preparation  program,  PROTO0,  develops  the  data 
input  file  to  be  used  directly  by  the  two-dimension- 
al phase  change  program.  (Author's  abstract) 
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The  Complex  Variable  Boundary  Element  Method 
(CVBEM)  is  used  to  develop  a  computer  model 
for  estimating  the  location  of  the  freezing  front  in 
soil  water  phase  change  problems.  This  computer 
program,  CVBFR1,  is  based  on  the  following 
major  assumptions:  (1)  the  problem  is  two-dimen- 
sional; (2)  the  entire  soil  system  is  homogeneous 
and  isotropic;  (3)  the  problem  thermal  boundary 
conditions  are  constant  values  of  temperature  (or 
stream  function);  (4)  soil  water  flow  effects  are 
neglected  (the  problem  is  strictly  geothermal);  (5) 
all  heat  flow  from  the  freezing  front  is  within  the 
control  volume,  there  is  not  heat  flux  associated 
with  the  freezing  front  from  exterior  of  the  control 
volume;  and  (6)  the  freezing  front  movement  is 
slow  enough  that  heat  flux  along  the  moving 
boundary  can  be  determined  by  assuming  steady 
state  heat  flow  conditions  for  small  durations  of 
time  (i.e.,  timesteps).  The  CVBEN  is  used  to  model 
the  thermal  regime  of  the  soil  system.  Because  the 
numerical  technique  is  a  boundary  integral  ap- 
proach, the  control  volume  thermal  regime  is  mod- 
eled with  respect  to  the  boundary  values,  and, 
therefore,  the  CVBFR1  data  entry  requirements 
are  significantly  less  than  those  usually  required  of 
domain  methods  such  as  finite-differences  or  finite- 
elements.  Soil  water  phase  change  along  the  freez- 
ing front  is  modeled  as  a  simple  balance  between 
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computer  heat  flux  and  the  evolution  of  soil  water 
volumetric  latent  heat  of  fusion.  To  model  the 
displacement  of  the  freezing  front,  program 
CVBFR1  provides  two  options:  (1)  displace  the 
freezing  front  coordinates  with  respect  to  changes 
in  the  y-coordinate  only;  or  (2)  displace  the  freez- 
ing front  coordinates  with  respect  to  a  vector 
normal  to  the  freezing  front  boundary.  (Author's 
abstract) 
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EFFECT  OF  NON-REMOVAL  OF  THE  MA- 
CROPHYTIC  BIOMASS  ON  THE  CHARAC- 
TERISTICS OF  WATER  AND  PLANT  COMMU- 
NITY IN  LAKE  NAINI  TAL,  U.P.,  INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Botany. 
R.  Purohit,  S.  P.  Singh,  and  N.  Upreti. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYA2,  Vol.  71,  No.  2,  p  245-257,  1986.  6  fig,  4 
tab,  34  ref. 

Descriptors:  'Lake  Naini  Tal,  'India,  *Littoral 
zone,  *Macrophytes,  *Aquatic  productivity,  Bio- 
mass,  Thermal  stratification,  Hydrogen  ion  con- 
centration, Dissolved  oxygen,  Calcium,  Nitrogen, 
Nutrients,  Species  diversity,  Seasonal  variation, 
India,  Lakes,  Plant  growth. 

In  the  most  productive  macrophytes  stand  lying 
within  the  littoral  zone  of  Lake  Naini  Tal  (a 
Kumaun  Himalayan  Lake,  1937  m  above  sea  level) 
the  macrophytic  biomass  was  removed  at  the  time 
of  peak  biomass  one  year,  but  not  during  the  next. 
The  effect  of  non-removal  of  the  macrophytes  was 
apparent  in  the  physical  and  chemical  parameters 
of  the  water  thermal  stratification,  pH,  dissolved 
oxygen,  calcium  and  nitrogen  content.  The  remov- 
al of  macrophytes  increased  the  plant  diversity. 
Seasonal  patterns  of  ash,  calcium  and  nitrogen 
content  in  plant  tissues  were  different  for  the  two 
years  of  study.  (Author's  abstract) 
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SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  IRON  PRECIPITATING  HETEROTROPHS 
IN  WATER  AND  SEDIMENTS  OF  FISH 
PONDS  OF  DIFFERING  FARMING  MANAGE- 
MENTS, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 
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Internationale  Revue  der  Gesamten  Hydrobiologie 
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Descriptors:  'Iron  bacteria,  *Fish  ponds,  *Fish 
farming,  Seasonal  variation,  Spatial  distribution, 
Population  density,  Nitrites,  Sediments,  Aquacul- 
ture,  Organic  loading. 

Population  densities  of  primarily  iron  precipitating 
heterotrophs  (metal-precipitating  non-oxidizing 
bacteria)  were  estimated  in  water  and  sediments  of 
ponds  being  used  for  polyculture,  monoculture  and 
traditional  systems  of  fish  farming  over  a  period  of 
2.5  years.  Spatial  differences  in  microbial  density  in 
the  ponds  were  related  to  the  organic  loading  of 
the  farm  site  and  the  type  of  farming.  The  highest 
bacterial  populations  occurred  in  November  and 
the  lowest  in  summer.  Nitrite  concentration  was 
mainly  responsible  for  such  seasonal  changes.  (Au- 
thor's abstract) 
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Periphyton  (Dreissena,  bryozoans,  filamentous 
green  algae,  and  green  algae)  was  studied  in  the 
cooling  pond  of  a  nuclear  power  plant  in  the 
Ukraine.  Fourteen  periphytic  communities  were 
distinguished  on  the  basis  of  an  analysis  of  visually 
detected  homogeneity  distribution  and  with  refer- 
ence to  results  obtained  from  analysis  of  samples 
(species  composition,  abundance,  and  biomass). 
Relationships  among  communities  were  deter- 
mined by  E.  S.  Smirnov's  method  of  pairwise 
comparison  of  character  complexes  (of  communi- 
ties). The  periphytic  communities  were  shown  to 
be  integrated  in  two  large  communities  gravitating 
towards  the  thermogradient  poles.  Temperature 
was  the  important  factor  that  determined  the  ma- 
crostructure  of  periphyton  in  the  cooling  pond. 
(Author's  abstract) 
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ANTARCTIC  STREAM  ECOSYSTEMS:  VARIA- 
BILITY IN  ENVIRONMENTAL  PROPERTIES 
AND  ALGAL  COMMUNITY  STRUCTURE, 

Department  of  Scientific  and  Industrial  Research, 

Taupo  (New  Zealand).  Taupo  Research  Lab. 
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Internationale  Revue  der  Gesamten  Hydrobiologie 
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Descriptors:  'Antarctica,  'Glacial  streams,  'Eco- 
systems, 'Algae,  Water  temperature,  Diel  cycle, 
Air  temperature,  Solar  radiation,  Stream  dis- 
charge, Nutrients,  Sediments,  Nitrogen,  Phospho- 
rus, Snowmelt,  Seasonal  variation,  Algal  growth, 
Biomass,  Chlorophyll  a,  Species  composition, 
Cyanophyta,  Victoria  Hand. 

The  variability  in  physical,  chemical  and  biological 
properties  was  examined  for  a  number  of  glacier 
melt  streams  in  south  Victoria  Land,  Antarctica. 
Streams  flowed  for  between  one  and  two  months. 
Stream  water  temperatures  (range  0-11  C)  varied 
over  short  (hr)  time  scales  while  discharges  varied 
considerably  between  streams  (range  0.001-15  cu 
m/s)  and  over  diel  cycles.  Solar  radiation  and  air 
temperature  were  major  determinants  of  stream 
discharge.  Variability  in  discharge  was  reflected  in 
variability  in  nutrient  chemistry  and  sediment  load. 
Nitrogen  and  phosphorus  varied  considerably  be- 
tween streams;  the  meltwaters  early  in  summer 
contained  10-20  times  higher  levels  of  dissolved  N 
and  P  than  later  in  the  season.  Within  stream 
nutrient  levels  were  modified  by  dense  algal 
growths  and  penguin  rookeries.  Epilithic  algal 
communities  were  made  up  primarily  of  Cyano- 
phyceae  which  formed  mats  and  crusts.  Longitudi- 
nal and  horizontal  variability  of  species  in  the 
communities  in  selected  streams  is  described.  Anal- 
yses of  algal  cover  and  biomass  (chlorophyll  a) 
show  that  substrate  type  and  flow  rates  are  of 
greater  importance  than  nutrients  in  influencing 
algal  abundance  and  biomass.  In  some  streams 
biomass  values  of  over  20  micrograms  chlorophyll 
a/sq  cm  were  recorded,  much  of  which  remains 
viable  but  inactive  over  the  antarctic  winter.  (Au- 
thor's abstract) 
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tivity, Nutrients,  Population  dynamics,  Light, 
Temperature,  Alkalinity,  Hydrogen  ion  concentra- 
tion, Bioindicators,  Limnology. 

Comparisons  of  the  phytoplankton,  epipelon,  and 
eiphyton  of  a  eutrophic  prairie-parkland  lake  were 
conducted  using  simultaneous  collection  and  simi- 
lar processing.  For  all  communities  the  1%  surface 
irradiance  was  at  1-2  meters  due  to  shading  algae, 
macrophytes,  and  wind  mixed  detritus,  or  due  to 
ice  and  snow  cover.  Distributions  of  abiotic  param- 
eters were  similar  among  communities.  Tempera- 
tures in  the  epipelon  were  less  rigorous  than  those 
in  the  phytoplankton,  whereas  temperatures  in  the 
epiphyton  were  more  rigorous.  For  pH  and  phos- 
phate, epiphyton  >  phytoplankton  >  epiphyton. 
Epipelie  silica  was  highest.  For  species  diversity, 
phytoplankton  >  epiphyton  >  epipelon.  Vertical 
distributions  were  noted  for  species  within  each 
community.  Dominant  species  from  the  phyto- 
plankton and  epiphyton  were  restricted  within  sea- 
sonal shock  period  boundaries,  but  dominants  from 
the  epipelon  trespassed  such  environmental  bound- 
aries. There  were  21  dominant  species  considered 
community  indicators.  Evidence  suggested  the  epi- 
phyton can  be  a  collection  site  for  senescing  popu- 
lations from  all  communities,  but  it  also  can  act  as 
an  incubator  site  where  sufficient  light,  heat,  and 
nutrients  initiate  species  growth  that  later  is  ex- 
pressed in  another  community.  Likewise  the  epipe- 
lon can  be  a  disposal  site  for  senescent  populations, 
but  it  too  can  be  a  stable  maintenance  site  where 
species  from  all  communities  survive,  or  even  dis- 
play active  growth.  Standing  crop  and  productivi- 
ty data  showed  similar  spatial  and  temporal  distri- 
butions for  all  communities.  Interactions  among 
the  three  communities  were  indicated  as  an  orderly 
progression  of  first  phytoplankton,  then  epipelon, 
and  finally  epiphyton  peaks  occurred  within  each 
season.  The  photosysnthetic  index  and  efficiency 
were  highest  for  the  phytoplankton  and  the  pro- 
ductivity efficiency  was  highest  for  the  epiphyton. 
(Sand-PTT) 
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In  the  drinking  water  reservoir  Rimov  (Southern 
Bohemia)  bacterioplankton  was  studied  during 
1983.  Special  attention  was  given  to  the  relation- 
ships between  parameters  of  bacterial  abundance, 
total  and  individual  activity.  Bacterial  counts  and 
biomass  were  assessed  and  autoradiographic  deter- 
minations of  the  proportions  of  active  bacteria 
incorporating  thymidine  and  mixture  of  amino 
acids  and  total  uptake  rate  of  amino  acids  were 
made  over  a  year  in  the  surface  layer  and  during 
summer  stratification  from  the  thermocline  and  15 
m  depth.  Specific  activity  of  metabolically  active 
bacteria  and  specific  activity  per  unit  of  biomass 
were  negatively  correlated  with  counts  of  metabo- 
lizing cells  and  with  bacterial  biomass,  respective- 
ly. Total  and  individual  heterotrophic  activity  and 
counts  of  bacteria  coincided  with  the  changes  of 
phytoplankton  biomass,  whereas  bacteria  incorpo- 
rating thymidine  were  more  closely  correlated 
with  primary  production.  The  most  significant  re- 
lation of  metabolically  active  bacteria  was  found  to 
cladoceran  biomass.  Thus,  this  part  of  heterotro- 
phic bacterial  activity  seems  to  be  stimulated  by 
leakage  of  dissolved  organic  matter  from  phyto- 
plankton being  disrupted  and  incompletely  digest- 
ed by  cladocerans  rather  than  from  healthy  photo- 
synthesizing  cells.  (Author's  abstract) 
W89-01277 
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ORGANIC  CARBON  FLUX  TO  A  LARGE  SALT 
LAKE:  PYRAMID  LAKE,  NEVADA,  USA, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
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Energy  flux  to  a  large,  deep,  salt  lake  from  phyto- 
plankton,  periphyton  and  macrophyte  primary  pro- 
duction as  well  as  fluvial  transport  and  wind-trans- 
ported terrestrial  vegetation  and  dust  were  quanti- 
fied. Average  areal  phytoplankton  net  photosyn- 
thesis was  511  mg  C/sq  m/d.  Highest  rates  were 
during  water-blooms  of  the  blue-green  alga,  Nodu- 
laria  spumigena.  Although  areal  daily  net  photo- 
synthesis by  periphyton  in  Pyramid  Lake  was  com- 
parable to  other  salt  lakes,  annual  carbon  influx  by 
periphyton  was  small  due  to  the  lake's  graben 
morphology  and  moderate  euphotic  depth  (mean, 
11.9  m).  The  Truckee  River  is  the  only  major 
fluvial  discharge  to  Pyramid  Lake  and  dissolved 
organic  carbon  was  the  principal  organic  carbon 
fraction  in  river  water.  Large  upstream  water  di- 
versions coupled  with  several  drought  years  result- 
ed in  an  average  fluvial  organic  carbon  load  of 
only  7.3  g  C/sq  m/y  or  4%  of  median  phytoplank- 
ton net  photosynthesis.  Tumbleweeds  were  the 
most  common  terrestrial  plant  material  observed  in 
Pyramid  Lake  comprising  a  maximum  projected 
importance  of  6%  of  total  annual  carbon  input. 
Windborne  dust  represented  <1%  of  annual 
carbon  input.  Phytoplankton  primary  production  is 
the  predominant  energy  source  to  Pyramid  Lake, 
accounting  for  over  80%  of  annual  carbon  influx. 
The  relative  magnitude  of  autochthonous  and  al- 
lochthonous  vectors  to  the  annual  carbon  budget 
of  this  desert  salt  lake  are  comparable  to  those  of 
the  few  other  large  lakes  for  which  detailed  energy 
input  budgets  have  been  calculated.  (Author's  ab- 
stract) 
W89-01278 


EFFECTS  OF  EXPERIMENTAL  ACIDIFICA- 
TION ON  PHYTO-,  BACTERIO-  AND  ZOO- 
PLANKTON  IN  ENCLOSURES  OF  A  HIGHLY 
HUMIC  LAKE, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01279 


STUDY  OF  BENTHIC  COMMUNITIES  IN 
SOME  SALINE  LAKES  IN  SASKATCHEWAN 
AND  ALBERTA,  CANADA, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
B.  V.  Timms,  U.  T.  Hammer,  and  J.  W.  Sheard. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYA2,  Vol.  71,  No.  6,  p  759-777,  1986.  4  fig,  7 
tab,  41  ref.  Grant  A1412. 

Descriptors:  'Lakes,  'Saline  lakes,  'Benthic  fauna, 
•Macroin vertebrates,  'Limnology,  Midges,  Am- 
phipods.  Aquatic  insects,  Species  diversity,  Bio- 
mass,  Standing  crops,  Eutrophication,  Saskatche- 
wan, Alberta,  Canada,  Long-term  studies. 

The  spring  benthos  of  22  lakes  ranging  from  1-88 
g/1  salinity  contained  58  species  of  macroinverte- 
brates,  but  only  23  species  occurred  in  waters  >3 
g/1.  The  amphipod  Hyalella  azteca  and  the  chiron- 
omids  Procladius  freemani,  Chironomus  nr.  mura- 
tensis  and  Cryptochironomus  spp.  were  important 
at  lower  salinities  (1-12  g/1)  whereas  the  chirono- 
mids  Tanypus  nubifer,  Cricotopus  ornatus  and 
Chironomus  nr.  annularis  dominated  at  moderate 
salinities  (5-30  g/1)  and  dolichopodid  and  ephyrid 
dipterans  were  the  only  species  in  hypersaline  lakes 
(>50  g/1).  Diversity  decreased  significantly  with 
increased  salinity.  Mean  dry  biomass  ranged  from 
0-9.12  g/sq  m,  showing  little  correlation  with  salin- 
ity, though  hyposaline  lakes  often  had  elevated 
values  and  hypersaline  lakes  very  low  values.  Shal- 


low lakes  (<5  m)  had  significantly  lower  standing 
crops.  There  were  long  term  changes  in  biomass 
(over  45  years)  in  some  lakes  due  to  cultural  eu- 
trophication or  secular  changes  in  salinity.  Chiron- 
omids  were  by  far  the  dominant  contributors  to 
biomass  at  salinities  to  50  g/1,  above  which  doli- 
chopodid and  ephyrid  dipterans  dominated.  The 
lakes  were  classified  into  four  groups  -  subsaline, 
hyposaline,  shallow  hypo-mesosaline  and  hypersa- 
line, reflecting  the  importance  of  salinity  and  also 
relative  depth  as  major  controlling  factors.  (Au- 
thor's abstract)  (Sand-PTT) 
W89-01280 


PHYTOPLANKTON  BLOOM  IN  SHALLOW 
DIVOR  RESERVOIR  (PORTUGAL):  THE  IM- 
PORTANCE OF  INTERNAL  NUTRIENT 
LOADING, 

Instituto    Nacional    de    Investigacao    des    Pescas, 

Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01282 


ALGAE     FLOCCULATION     IN     RESERVOIR 
WATER, 

Southern  Petrochemical  Industries  Corp.  Ltd.,  Tu- 

ticorin  (India). 

For   primary   bibliographic   entry   see   Field    5G 

W89-01285 


MULTITABLE  ANALYSES  IN  FACTORIAL 
ECOLOGY:  II.  LONGITUDINAL  STRATIFICA- 
TION OF  THE  ARDECHE,  BEGINNING  WITH 
PHYSICO-CHEMICAL  DESCRIPTORS  (LES 
ANALYSES  MULTITABLEAUX  EN  ECOLOGIE 
FACTORIELLE:  II.  STRATIFICATION  LONGI- 
TUDINALE  DE  L'ARDECHE  A  PARTIR  DE 
DESCRIPTEURS  PHYSICO-CHEMIQUES), 
Lyon-1  Univ.,  Villeurbanne  (France). 
S.  Doledec. 

Acta  Oecologia,  Oecologia  Generalum  AOSGD7, 
Vol.  9,  No.  2,  p  119-135,  1988.  6  fig,  4  tab,  64  ref. 
English  summary. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Ardeche  River,  'France,  'Rivers,  Lotic 
environment,  Water  pollution,  Wastewater  dispos- 
al, Triadic  analysis,  Ionic  compounds,  Organic 
compounds,  France,  Water  pollution  effects,  Prin- 
cipal component  analysis,  Geohydrology. 

A  typology  of  the  Ardeche  waters  (France)  was 
undertaken  during  the  summer  period  along  ap- 
proximately 100  km  of  its  course  taking  into  ac- 
count 9  physical  and  chemical  properties.  Four 
functional  sectors  were  distinguished  using  a  multi- 
table  analysis  known  as  Triadic  Analysis.  This 
analysis  incorporates  3  steps:  (1)  the  data  are  cen- 
tered (elimination  of  the  mean)  and  reduced  (divi- 
sion by  standard  deviation)  by  sampling  date  and 
by  variable.  The  data  table  is  then  reorganized  to 
have  sampling  dates  as  columns  and  all  the  varia- 
bles for  each  station  as  lines.  This  table  is  processed 
with  a  principal  component  analysis  (PCA,  cen- 
tered) and  thus  defines  the  interstructure,  which  is 
an  overall  description  of  the  sampling  dates  (typol- 
ogy by  variable);  (2)  compromise  tables  (models), 
which  are  associated  with  the  successive  PCA 
factors  of  the  interstructure,  are  produced.  In  this 
study,  only  the  first  compromise  table  is  consid- 
ered; this  table  is  a  summary  as  close  as  possible  to 
the  situation  at  each  of  the  sampling  dates.  The 
analysis  (centered  PCA)  of  this  compromise  table 
enabled  the  simultaneous  representation  of  the  sta- 
tions (dates)  and  of  the  variables  that  define  the 
typology;  and  (3)  the  infrastructure  (projection  of 
supplementary  individuals,  which  are  the  lines 
from  the  recognized  table  from  step  1  in  the  PCA 
compromise  process)  enabled  the  representation  of 
each  station  at  each  date,  and  of  each  variable  at 
each  date.  This  representation  is  thus  a  detailed 
analysis  of  the  temporal  succession  of  the  typology 
by  station  or  by  variable.  The  typology  produced 
here  from  analysis  of  the  first  compromise  table 
was  influenced  by  geological  conditions,  pollution 
inputs  and  by  an  increase  of  ionic  compounds 
along  the  river  course. 
W89-01293 


DISTRIBUTION  AND  ANNUAL  DYNAMICS 
OF  THE  BENTHIC  MACROFAUNA  OF  LAKE 
LEMAN  (PETIT-LAC)  AS  A  FUNCTION  OF 
DEPTH:  PRELIMINARY  RESULTS  (REPARTI- 
TION ET  DYNAMIQUE  ANNUELLE  DE  LA 
MACROFAUNE  BENTHIQUE  EN  FONCTION 
DE  LA  PROFONDEUR  DANS  LE  LEMAN 
(PETIT-LAC):  RESULTATS  PRELIMINAIRES), 
Geneva  Univ.  (Switzerland).  Unite  de  Biologie 
Aquatique. 

B.  Lods-Crozet,  B.  Bauer,  R.  Juge,  D.  Pattay,  and 
J.  Perfetta. 

Archives  des  Sciences,  Geneve  ASGVAH,  Vol. 
38,  No.  1,  p  23-25,  January-April  1985.  4  fig,  1  tab, 
32  ref.  English  summary. 

Descriptors:  'Limnology,  'Lakes,  'Benthic  fauna, 
'Invertebrates,  Mollusks,  Oligochaetes,  Crusta- 
ceans, Insects,  Aquatic  insects,  Midges,  Tricladida, 
Hirudinia,  Species  composition,  Population  densi- 
ty, Petit-Lac. 

The  study  of  the  Lake  Geneva  (Petit-Lac)  benthic 
fauna  was  undertaken  in  1977-78  at  depths  of  0  to 
30  m.  The  macrofauna  comprises  48  taxa  that 
mainly  belong  to  the  following  groups:  Tricladida, 
Mollusca,  Oligochaeta,  Hirudinea,  Crustacea  and 
Insecta.  The  density  of  these  organisms  is  higher  in 
the  sampling  areas  of  the  north  shore  then  in  those 
of  the  south  shore.  The  benthos  community  is 
quantitatively  dominated  by  the  Oligochaeta  and 
Chironomidae  larvae  and  the  Oligochaeta/Chiron- 
omidae  ratio  tends  to  increase  with  depth.  (Au- 
thor's abstract) 
W89-01313 


CONFLICTS  BETWEEN  WETLAND  CONSER- 
VATION AND  GROUNDWATER  EXPLOITA- 
TION: TWO  CASE  HISTORIES  IN  SPAIN, 

Universidad     Complutense    de    Madrid     (Spain). 

Dept.  of  Geodynamics. 

M.  R.  Llamas. 

Environmental     Geology     and    Water    Sciences 

EGWSEI,  Vol.  11,  No.  3,  p  241-251,  June  1988.  9 

fig,  16  ref. 

Descriptors:  'Irrigation,  'Environmental  impact, 
'Wetlands,  'Marshes,  'Groundwater,  'Aquifers, 
'Conservation,  National  parks,  Spain,  Discharge, 
Recharge,  Irrigation,  Water  table  depletion. 

The  problems  in  two  Spanish  national  parks  locat- 
ed on  wetlands  are  analyzed.  The  hydrogeological 
and  ecological  characteristics  of  the  parks  are 
somewhat  different  as  are  their  respective  degrees 
of  deterioration.  The  Tablas  de  Daimiel  National 
Park  is  located  on  the  Central  Plateau  of  Spain.  It 
used  to  consist  of  a  marshy  area  of  about  20  sq  km 
around  the  confluence  of  two  relatively  small 
rivers.  The  area  was  marshy  mainly  because  it  was 
the  natural  discharge  zone  for  a  Tertiary  aquifer 
system  about  100  m  thick  extending  over  an  area  of 
5000  sq  km,  composed  of  calcareous  and  detrital 
material  of  continental  origin.  The  average  annual 
recharge  has  been  estimated  at  approximately  350 
h  x  cu  m/yr.  Current  groundwater  withdrawal  is 
around  450  h  x  cu  m/yr,  mainly  used  to  irrigate  a 
surface  area  of  some  1000  sq  km.  This  overdevel- 
opment has  led  to  a  continuous  depletion  of  the 
regional  water  table  and  eventually  to  the  drying 
out  of  the  marshy  area.  Spontaneous  combustion 
or  fires  caused  by  man  has  occurred  in  about  10  sq 
km  of  the  desiccated  areas  since  the  spring  of  1986. 
The  Donana  National  Park  is  located  on  the  estu- 
ary of  the  River  Guadalquivir.  The  aquifer  system 
of  this  estuary  consists  essentially  of  a  permeable 
formation  of  unconsolidated  Plioquaternary  mate- 
rials with  an  area  of  3000  sq  km.  Under  the  marshy 
area  the  aquifer  system  is  confined  below  low- 
permeability  estuary  deposits  which  can  be  over 
100  m  thick.  Around  most  of  the  marshland  the 
aquifer  crops  out  and  is  recharged  by  rain.  The 
Donana  National  Park  is  over  700  sq  km,  part  of 
which  is  in  the  marshland  and  part  in  the  recharge 
area  where  the  aquifer  is  phreatic.  In  the  1970's 
Spain's  largest  irrigation  project  using  groundwat- 
er, covering  a  surface  area  of  240  sq  km,  was 
planned  in  area  bordering  on  the  national  park. 
The  initial  project  was  scaled  down  considerably 
as  a  result  of  protests  by  conservation  groups. 
However,  it  seems  likely  that  the  water  table  de- 
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pletion  as  a  result  of  pumpage  for  irrigation  could 
cause  a  large  part  of  the  ecotone  situated  at  the 
contact-line  between  the  marshland  and  the  phrea- 
tic  aquifer  to  disappear.  This  ecotone  exists  be- 
cause it  is  a  natural  groundwater  discharge  area. 
(Author's  abstract) 
W89-01319 


HYDROLOGIC  INFLUENCES  ON  LEAF  DE- 
COMPOSITION IN  A  CHANNEL  AND  ADJA- 
CENT BANK  OF  A  GALLERY  FOREST 
STREAM, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Systemat- 

ics  and  Ecology. 

M.  E.  Gurtz,  and  C.  M.  Tate. 

American    Midland    Naturalist    AMNAAF,    Vol. 

120,  No.  1,  p  11-21,  July  1988.  4  fig,  3  tab,  17  ref. 

Kansas     Water     Resources     Research     Institute, 

Project    No.    B-063-KAN   and    National    Science 

Foundation  Grant  BSR  8012166. 

Descriptors:  'Floods,  'Flood  plains,  'Leaves, 
•Decomposition,  'Forest  hydrology,  Riparian 
vegetation,  Kings  Creek,  Kansas,  Streams,  Forests, 
Prairies. 

Hydrologic  extremes  of  flooding  and  drought  typi- 
cally occur  each  year  in  prairie  streams.  Two 
experiments  were  conducted  in  a  fifth-order,  gal- 
lery forest  reach  of  Kings  Creek,  Kansas,  to  assess 
the  effect  of  hydrologic  conditions  on  decomposi- 
tion of  leaves  in  the  stream  channel  and  on  the 
adjacent  floodplain.  Temporal  patterns  of  weight 
loss  were  examined  in  the  first  experiment.  Leaves 
of  bur  oak  and  hackberry  decomposed  more  rapid- 
ly in  the  channel  than  on  the  adjacent  bank.  A 
sharp  drop  in  percent  remaining  for  hackberry  in 
the  2nd  month  (mid-December  to  mid-January) 
coincided  with  a  period  of  high  shredder  densities 
on  hackberry  leaves.  On  the  bank,  decomposition 
of  hackberry  leaves  was  fastest  during  intervals 
that  included  one  or  more  inundations  of  the  leaf 
packs.  Bur  oak  leaves  decomposed  more  slowly 
than  hackberry  leaves  and  were  influenced  less  by 
the  hydrologic  history.  In  the  second  experiment, 
spatial  variation  in  decomposition  rate  of  hack- 
berry leaves  was  examined  by  placing  20  pairs  of 
leaf  packs  in  a  transect  extending  from  the  center 
of  the  stream  channel  to  the  top  of  the  upper  bank. 
Position  on  the  transect  affected  the  frequency  and 
duration  of  inundations  on  the  floodplain,  which 
ranged  from  once  to  17  times,  while  3  pairs  of 
packs  in  the  channel  were  always  under  water. 
The  logarithm  of  percent  remaining  after  274  days 
was  significantly  correlated  with  number  of  hours 
inundated  and  number  of  times  inundated,  al- 
though other  factors  such  as  soil  moisture  or 
amount  of  flood-deposited  silt  may  have  influenced 
differences  in  decomposition  rates  along  the  tran- 
sect. It  is  concluded  that  flood  frequency,  duration 
and  timing  affect  both  spatial  and  temporal  pat- 
terns of  decomposition,  especially  of  a  fast-decom- 
posing species,  in  the  riparian  forest  of  an  intermit- 
tent prairie  stream.  (Author's  abstract) 
W89-01331 


USE  OF  PLASTIC  STRIPS  TO  MEASURE 
LEAF  RETENTION  BY  RIPARIAN  VEGETA- 
TION IN  A  COASTAL  OREGON  STREAM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01332 


MICROHABITAT  USE  BY  THE  BIGMOUTH 
CHUB  NOCOMIS  PLATYRHYNCHUS  IN  THE 
NEW  RIVER,  WEST  VIRGINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg  Dept.  of  Fisheries  and  Wildlife  Sciences. 
M.  D.  Lobb,  and  D.  J.  Orth. 

American  Midland  Naturalist  AMNAAF,  Vol. 
120,   No.    1,   p   32-40,   July    1988.   2   tab,   20   ref. 

Descriptors:  'Fish,  'Aquatic  habitats,  'Spawning, 
Chubs,  Flow  velocity,  New  River,  West  Virginia. 

Habitat  preferences  of  spawning  and  nonspawning 
N.  platyrhynchus  were  quantified  in  the  New 
River,  West  Virginia.  Habitat  variables  were  meas- 
ured at  nesting  areas  during  spring;   underwater 


observations  determined  macro-  and  microhabitat 
use  during  late  summer.  N.  platyrhynchus  used 
areas  with  an  abundance  of  small  to  large  gravel 
(3-64  mm  diameter),  shallow  depths  (0.15-0.75  m) 
and  moderate  velocities  (0.05-0.69  m/s)  for  con- 
structing spawning  mounds.  During  late  summer, 
N.  platyrhynchus  stayed  near  the  substrate,  where 
velocities  were  significantly  lower  than  mean 
column  velocities.  Proposed  daily  flow  fluctua- 
tions for  power  production  could  affect  spawning 
success  and  these  findings  can  be  used  to  determine 
appropriate  limits  of  daily  flow  fluctuations.  (Au- 
thor's abstract) 
W89-01333 


OPALINE  CHERTS  ASSOCIATED  WITH  SUB- 
LACUSTRINE  HYDROTHERMAL  SPRINGS 
AT  LAKE  BOGORIA,  KENYA  RIFT  VALLEY, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Geologi- 
cal Sciences. 

R.  W.  Renaut,  and  R.  B.  Owen. 
Geology   GLGYB,   Vol.    16,   No.    8,   p   699-702, 
August  1988.  3  fig,  1  tab,  26  ref. 

Descriptors:  'Chert,  'Hot  springs,  'Saline  lakes, 
Diatoms,  Silica,  Hydrogen  ion  concentration,  Lith- 
ification,  Lake  Bogoria,  Kenya. 

An  unusual  group  of  cherts  found  at  saline,  alka- 
line Lake  Bogoria  in  the  Kenya  Rift  differs  from 
the  Magadi-type  cherts  commonly  associated  with 
saline,  alkaline  lakes.  The  cherts  are  opaline,  rich  in 
diatoms,  and  formed  from  a  siliceous,  probably 
gelatinous,  precursor  that  precipitated  around  sub- 
merged alkaline  hot  springs  during  a  Holocene 
phase  of  high  lake  level.  Silica  precipitation  result- 
ed from  rapid  drop  in  the  temperature  of  the  spring 
waters  and,  possibly,  pH.  Lithification  began 
before  subaerial  exposure.  Ancient  analogous 
cherts  are  likely  to  be  localized  deposits  along  fault 
lines.  (Author's  abstract) 
W89-01334 


FOG  EFFECT  OF  THE  GREAT  SALT  LAKE, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  2B. 
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FACTORS  CONTROLLING  THE  SECONDARY 
PRODUCTIVITY  OF  BENTHIC  MACROIN- 
VERTEBRATES  IN  FRESHWATERS:  A 
REVIEW,  (IN  JAPANESE), 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan).  Environmental  Biology  Div. 

T.  Iwakuma. 

Japanese  Journal  of  Ecology  JJECDN,  Vol.  36, 

No.  3,  p  169-187,  1986.  3  fig,  5  tab,  135  ref.  English 

summary. 

Descriptors:  'Benthic  fauna,  'Secondary  produc- 
tivity, 'Macroinvertebrates,  'Aquatic  productivi- 
ty, Midges,  Ecosystems,  Biomass,  Aquatic  popula- 
tions, Lotic  environment,  Lentic  environment, 
Aquatic  insects,  Insect  emergence,  Cycling  nutri- 
ents. 

Among  the  groups  of  secondary  producers,  Chir- 
onomidae  were  the  most  productive,  both  in  stand- 
ing and  running  waters.  A  regression  analysis  was 
performed  on  the  reported  secondary  production 
(P)  data  for  39  herbivorous  and  detritivorous  chir- 
onomid  species  in  37  standing  waters.  Annual 
mean  biomass  (B  sub  a)  was  positively  related  to 
the  maximum  body  weight  of  fourth-instar  larvae 
(w  sub  4max);  the  P/B  ratio  was  positively  related 
to  annual  mean  bottom  temperature  and  inversely 
related  to  w  sub  4max.  Production  decreased  with 
increasing  mean  water  depth  (z  sub  mean).  The 
latter  relationship  was  also  true  for  herbivorous 
and  detritivorous  zoobenthos.  Secondary  produc- 
tion of  herbivores  and  detritivores  including  zoo- 
plankton  and  zoobenthos  was  ca.  10%  of  primary 
production  in  lakes.  Zoobenthos  production 
became  comparable  to  that  of  zooplankton  in  lakes 
where  primary  production  exceeded  ca.  10,000  kg/ 
sq  m/y.  Emerging  biomass  (E)  of  chironomids 
amounted  to  0.1-1.16%  of  the  sum  of  primary  pro- 
duction and  allochthonous  organic  matter.  E/P 
values  lay  within  0.2-0.5  and  tended  to  decrease 
with  increasing  P.  Collection  of  emerging  insects  is 


recommended  as  a  valid  means  of  estimating  spe- 
cies production.  Annual  chironomid  production 
may  be  estimated  by  multiplying  species  annual 
emerging  biomass  by  a  factor  of  2.8.  The  role  of 
secondary  producers  in  an  ecosystem's  nutrient 
cycling  is  discussed.  (Author's  abstract) 
W89-01382 


CHANGES  IN  FOOD  (CHLORELLA)  LEVELS 
AND  THE  ACUTE  TOXICITY  OF  CADMIUM 
TO  DAPHNIA  CARINATA  (DAPHNIDAE)  AND 
ECHINISCA    TRISERIALIS    (MARCOTHRICI- 
DAE)  (CRUSTACEA:  CLADOCERA), 
Delhi  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01397 


RECHARGE-DISCHARGE  FUNCTION  OF 
WETLANDS  NEAR  JUNEAU,  ALASKA:  PART 
II.  GEOCHEMICAL  INVESTIGATIONS, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-01403 


SHEAR  WAVES  AND  UNSTEADY  SELECTIVE 
WITHDRAWAL, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
S.  Monismith,  J.  Imberger,  and  G  Billi. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  114,  No.  9,  p  1134-  1152,  Septem- 
ber 1988.  9  fig,  2  tab,  16  ref,  3  append. 

Descriptors:  'Selective  withdrawal,  'Unsteady 
flow,  'Shear,  'Waves,  'Shear  waves,  'Internal 
waves,  'Reservoirs,  'Stratification,  Flow,  Wave 
propagation,  Boundary  conditions. 

An  experimental  study  examining  the  generation  of 
internal  waves  by  unsteady  inertial  outflows  from  a 
stratified  reservoir  is  presented.  The  experiments 
show  that  shear  waves  generated  when  the  out- 
flow is  begun  are  identical  to  those  generated 
when  the  outflow  is  stopped.  The  amplitudes  of 
the  lowest  mode  shear  waves  can  be  calculated  by 
assuming  that  they  combine  to  form  the  steady 
withdrawal-layer  velocity  profile  at  the  wall.  As 
R,  the  parameter  governing  steady  withdrawal  be- 
havior, is  increased,  the  observed  shear-wave  am- 
plitudes decrease  relative  to  their  theoretical 
values,  with  the  discrepancy  increasing  with  in- 
creasing mode  number.  When  the  outflow  is  re- 
peatedly pulsed,  the  strength  of  the  average  flow 
towards  the  sink  indicates  the  existence  of  a  with- 
drawal layer  thicker  than  that  which  would  have 
been  formed  given  either  the  average  flow  rate  or 
the  maximum  instantaneous  flow  rate.  This  obser- 
vation suggests  that  one  effect  of  unsteady  with- 
drawals may  be  to  create  thicker  withdrawal 
layers  than  are  found  for  similar  steady  withdraw- 
als. (Author's  abstract) 
W89-01420 


DETERMINATION  OF  FORMATE  IN  NATU- 
RAL WATERS  BY  A  COUPLED  ENZYMATIC/ 
HIGH-PERFORMANCE  LIQUID  CHROMATO- 
GRAPHIC TECHNIQUE, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Marine  and  Atmospheric 
Science. 

D.  J.  Kieber,  G  M.  Vaughan,  and  K.  Mopper. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  17, 
p  1654-1659,  September  17  1988.  6  fig,  1  tab,  18  ref. 

Descriptors:  'Water  analysis,  'Pore  water,  'Sea- 
water,  'Chromatography,  'Enzymes,  'Formic 
acid,  Rain,  Fatty  cells,  Dehydrogenase,  High  per- 
formance liquid  chromatography,  Sediments. 

An  enzymatic  method  was  developed  to  quantify 
formic  acid  in  natural  water  samples  at  submicro- 
molar  concentrations.  The  method  is  based  on  the 
oxidation  of  formate  by  formate  dehydrogenase 
with  corresponding  reduction  of  beta-nicotinamide 
adenine  dinucleotide  reduced  (beta-NAD-f)  to 
beta-nicotinamide  adenine  dinucleotide  (beta- 
NADH);  beta-NADH  is  quantified  by  reversed- 
phase  high-performance  liquid  chromatography 
with  fluorometric  detection.  An  important  feature 
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of  this  method  is  that  the  enzymatic  reaction 
occurs  directly  in  aqueous  media,  even  seawater, 
and  does  not  require  sample  pretreatment  other 
than  sample  filtration.  The  reaction  proceeds  at 
room  temperature  at  a  slightly  alkaline  pH  (7.5-8.5) 
and  is  specific  for  formate  with  a  detection  limit  of 
0.5  microMolar  concentration  for  a  200  microliter 
injection.  The  precision  of  the  method  was  4.6% 
relative  standard  deviation  for  a  0.6  microMolar 
concentration  standard  addition  of  formate  to  Sar- 
gasso seawater.  Average  recoveries  of  2  microMo- 
lar concentration  additions  of  formate  to  seawater, 
pore  water,  or  rain  were  103,  103,  and  87%,  re- 
spectively. Intercalation  with  a  Dionex  ion 
chromatographic  system  showed  an  excellent 
agreement  of  98%.  Concentrations  of  formate 
present  in  natural  samples  ranged  from  0.2  to  0.8 
microMolar  concentration  for  Biscayne  Bay  sea- 
water, 0.4  to  10.0  microMolar  concentration  for 
Miami  rain,  and  0.9  to  8.4  microMolar  concentra- 
tion for  Biscayne  Bay  sediment  pore  water.  (Au- 
thor's abstract) 
W89-01421 


SEDIMENT-WATER  OXYGEN  AND  NUTRI- 
ENT FLUXES  IN  A  RIVER-DOMINATED  ES- 
TUARY, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-01422 


ESTIMATING  THE  NET  FLUX  OF  NUTRI- 
ENTS BETWEEN  A  SALT  MARSH  AND  A 
TIDAL  CREEK, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Statis- 
tics. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-01423 


EFFECT  OF  SUSPENDED  SEDIMENT  ON  THE 
HEATING  OF  LAKE  BANYOLES, 

Los  Angeles  County  Natural  History  Museum 
Foundation,  CA. 

X.  Casamitjana,  and  E.  Roget.  „„„v 

Journal  of  Geophysical  Research  (C)  JGRCEY, 
Vol.  93,  No.  8.  p  9332-9336,  August  15,  1988.  5  fig, 
2  tab,  14  ref. 

Descriptors:  *Lake  Banyoles,  'Heated  water, 
'Spain,  'Thermal  springs,  'Sediments,  'Mathemat- 
ical models,  Suspended  sediments,  Hypolimnion, 
Advection,  Turbulent  flow,  Water  temperature, 
Seasonal  variation,  Lakes,  Groundwater. 

Lake  Banyoles,   of  karstic   origin,   is  continually 
heated  by  the  incoming  groundwater.  This  water 
enters  the  lake  at  certain  places  which  are  basin- 
shaped,  keeping  sediment  in  suspension.  The  tem- 
perature of  suspended  sediment  is  2-3  C  higher 
than  of  hypolimnetic  water  in  summer,  and  8-10  C 
higher  in  winter.  Because  of  this  the  cooling  of  the 
Lake  is  measurably  lessened.  A  model  to  calculate 
the  heat  flux  from  advective  heat  fluxes  was  con- 
sidered. The  degree  of  turbulence  of  the  water  at 
the  interface  of  suspended  sediment  was  also  evalu- 
ated. The  model  was  applied  over  a  1  yr  cycle.  In 
Lake  Banyoles  the  temperature  of  the  sediment  is 
almost  constant,  and  the  heat  flux  is  always  from 
the  suspended  sediment  to  the  lake.  In  February 
this  flux  is  the  highest  because  the  gradients  are 
higher;  in  this  month  the  total  number  of  joules 
entering  the  lake  per  square  meter  of  surface  area 
is  78,922,000,  and  in  September  it  has  decreased  to 
1 1,297,700.  If  the  lake  were  not  heated  from  below 
the  heat   budget   would  increase  by  J/square  m, 
which  is  the  difference  between  the  last  two  quan- 
tities. The  contribution  to  the  underground  heating 
from   hard   sediments   was   not   considered.   This 
omission  may  be  made  because  the  natural  heat 
flow  is  several  orders  of  magnitude  lower  than  the 
heat  flux  from  underground  fluid  discharge.  The 
evaluation  of  the  thermal  diffusivity  at  the  inter- 
face is  necessary  because  of  the  importance  of  the 
diffusive   flux.   The  degree   of  turbulence   at   the 
interface  is  not  very  strong  compared  with  turbu- 
lence in  many  hypolimnetic  waters,  where  thermal 
diffusivities  can  be  1000  times  the  molecular  one. 
(Hammond-PTT) 
W89-01435 


EFFECT  OF  PROLONGED  EXPOSURE  TO 
ACETYLENE  ON  DENITRIFICATION  IN  A 
LABORATORY  STREAM  SEDIMENT 

SYSTEM, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-01446 


IN-STREAM  NITRIFICATION  RATE  PREDIC- 
TION, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01450 


LAKE  AND  RESERVOIR  MANAGEMENT, 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-01497 


EFFECTS  OF  POLLUTION  ON  FRESHWATER 
ORGANISMS, 

American  Scientific  International,  Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-01502 


EFFECT  OF  OXYGEN  ON  THE  GROWTH  OF 
YOUNG  AYU,  (IN  JAPANESE), 

Tokyo  Univ.  (Japan). 

K.  Chiba 

Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  54,  No. 

2,  p  ,  February  1988.  4  fig,  2  tab,  16  ref.  English 

summary. 

Descriptors:  *Ayu,  'Fish  farming,  'Oxygen,  'Me- 
tabolism, Temperature  effects,  Dissolved  oxygen, 
Fish. 

Experiments  were  carried  out  to  examine  the  effect 
of  dissolved  oxygen  on  the  growth  of  young  ayu 
(body  weight  2.0-8.0  g).  Fish  were  reared  for  8 
days  in  5  different  tanks.  Each  of  these  tanks  had  a 
volume  of  16  1.  These  tanks  were  continuously 
supplied  with  fresh  water  having  different  dis- 
solved oxygen  concentrations,  Reduced  oxygen 
concentrations  were  maintained  by  bubbling  nitro- 
gen gas  through  the  inflowing  water.  During  the 
experiments  water  temperature  ranged  between  24 
C  and  25  C.  Fish  were  fed  three  times  a  day  with 
commercially  available,  crumbled  pellet  for  young 
ayu.  Fish  showed  almost  even  levels  of  growth 
rate  and  feed  conversion  efficiency  in  water  of 
45%  or  more  in  percent  oxygen  saturation,  while 
below  45%  these  levels  decreased  with  the  reduc- 
tion of  oxygen  concentration.  Growth  rates  and 
feed  conversion  efficiencies  at  the  oxygen  concen- 
trations of  27%  and  35%  in  percent  oxygen  satura- 
tion were  about  1/2  and  1/2-2/3  of  those  at  over 
45%,  respectively.  However,  the  feeding  rate  re- 
duced with  the  decrease  in  dissolved  oxygen 
within  the  whole  range  of  the  oxygen  examined. 
(Author's  abstract) 
W89-01509 


EFFECT  OF  SALINITY  AND  TEMPERATURE 
GRADIENTS  ON  THE  DISTRIBUTION  OF 
LITTORAL  MICROALGAE  IN  EXPERIMEN- 
TAL SOLAR  PONDS,  DEAD  SEA  AREA, 
ISRAEL, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Human  Envi- 
ronment Sciences  Div. 
I.  Dor,  and  A.  Ehrlich. 

PSZNI:  Marine  Ecology,  Vol.  8,  No.  3,  p  193-205, 
1987.  5  fig,  2  tab,  28  ref. 

Descriptors:  'Cyanophyta,  'Diatoms,  'Dead  Sea, 
•Littoral  zone,  'Solar  ponds,  'Algae,  Salinity, 
Temperature  effects,  Microorganisms,  Bacteria, 
Ponds,  Seasonal  variation. 

Several  species  of  cyanobacteria,  diatoms  and  one 
euglenoid  alga  populated  the  littoral  zone  of  hy- 
persalme  solar  ponds  investigated  over  a  period  of 
three  years.  The  composition  of  the  microalgae 
community  changed  with  salinity  and  temperature. 
In  the  shallow  marginal  zone  the  diatoms  predomi- 
nated in  winter  and  spring,  a  salinities  of  30-72  g 


per  1  and  at  temperatures  not  exceeding  30  C, 
whereas  in  summer,  cyanobacteria  were  the  most 
abundant.  In  the  deeper  zone,  at  higher  salinities 
and  temperatures,  cyanobacteria  predominated 
throughout  the  year.  The  depth  limit  of  algal 
growth  was  60-80  cm,  where  salinity  and  tempera- 
ture exceeded  211  g/1  and  48  C,  respectively. 
(Author's  abstract) 
W89-01521 


STRUCTURE  OF  THE  EPIPHYTIC  COMMU- 
NITY OF  POSIDONIA  OCEANICA  LEAVES  IN 
A  SHALLOW  MEADOW, 

Stazione  Zoologica  di  Napoli  (Italy). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-01522 


PRIVATE  RIGHTS  AND  THE  PUBLIC  TRUST: 
OPPOSING  LAKESHORE  FUNNEL  DEVEL- 
OPMENT, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01529 

RATIONALE  FOR  SAMPLING  AND  INTER- 
PRETATION OF  ECOLOGICAL  DATA  IN  THE 
ASSESSMENT  OF  FRESHWATER  ECOSYS- 
TEMS. 

For  primary  bibliographic  entry  see  Field  7B. 
W  89-0 1599 


RATIONALE  FOR  DATA  COLLECTION  AND 
INTERPRETATION  IN  THE  NORTHERN 
LAKES  LONG-TERM  ECOLOGICAL  RE- 
SEARCH PROGRAM, 

Wisconsin  Univ.-Madison.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-01601 


SAMPLING    EFFORT   REQUIRED   TO    FIND 
RARE  SPECIES  OF  FRESHWATER  MUSSELS, 

Michigan  Univ. -Dearborn. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01602 


RATIONALE  AND  SAMPLING  DESIGNS  FOR 
FRESHWATER  MUSSELS  UNIONIDAE  IN 
STREAMS,  LARGE  RIVERS,  IMPOUND- 
MENTS, AND  LAKES, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Div.  of  Air  and  Water  Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01603 

USE  OF  DETRENDED  CORRESPONDENCE 
ANALYSIS  IN  EVALUATING  FACTORS  CON- 
TROLLING SPECIES  COMPOSITION  OF  PER- 
IPHYTON, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W 89-0 1607 

SAMPLING  AND  INTERPRETATION  OF 
ALGAL   PATTERNS   FOR   WATER   QUALITY 

ASSESSMENTS, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7C. 
W 89-0 1608 


LEAF  PROCESSING  IN  A  RESERVOIR:  A> 
EXPERIMENTAL  APPROACH, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  7A. 
W 89-0 1609 

ROLE  OF  AQUATIC  MACROPHYTES  IN  NU 
TRIENT  FLOW  REGULATION  IN  LOTIC  ECO 
SYSTEMS,  _ 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pre 

gram  in  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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W89-01610 


DEVELOPING  A  SAMPLING  STRATEGY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-01611 


AQUATIC  INVERTEBRATE  RESEARCH, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
J.  B.  Wallace. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer-Verlag, 
New  York.  1988.  p  257-268,  3  tab. 

Descriptors:  'Invertebrates,  *Aquatic  environ- 
ment, *Coweeta,  'North  Carolina,  *Forest  ecolo- 
gy, 'Particulate  matter,  'Detritus,  'Insects,  Eco- 
systems, Research  priorities,  Pesticides,  Chirono- 
mids,  Ecological  effects,  Biomass,  Productivity, 
Organic  matter. 

Most  aquatic  research  at  Coweeta  has  focused  on 
the  effect  of  watershed  disturbance  on  stream  biota 
and  stream  ecosystem  function.  These  studies  have 
involved  changes  in  energy  inputs  to  streams  in- 
cluding alteration  of  the  surrounding  forest  and 
changes  in  physical  characteristics  of  streams  such 
as  increased  sediment  loads  during  and  after  catch- 
ment disturbance.  Benthic  invertebrates  are  small 
and  represent  an  insignificant  portion  of  total 
catchment  biomass;  therefore,  the  suggestion  that 
they  influence  ecosystem  function  would  seem 
remote  at  first  glance.  The  suggestion  that  insect 
shredders  can  generate  considerable  quantities  of 
fine  particulate  organic  matter  (FPOM)  and  dis- 
solved organic  carbon  (DOC)  by  their  feeding  is 
supported  by  indirect  evidence  such  as  high  inges- 
tion rates,  low  assimilation  efficiencies,  and  their 
ability  to  comminute  coarse  particulate  organic 
matter  (CPOM)  to  FPOM.  An  experiment  was 
devised  to  examine  the  role  of  insects  in  processing 
CPOM  in  two  small  headwater  streams  at 
Coweeta.  A  pesticide  was  applied  to  one  of  two 
adjacent  streams,  which  resulted  in  massive  inver- 
tebrate drift  (primarily  aquatic  insects)  from  the 
treated  stream.  Leaf  species  breakdown  rates  were 
studied  concurrently  with  the  pesticide  treatment 
and  exhibited  the  same  relative  sequence  of  break- 
down in  both  the  treated  and  the  reference  stream 
(i.e.,  dogwood  >  red  maple  >  white  oak  > 
rhododendron).  These  studies  indicated  that 
benthic  invertebrates  play  an  active  and  substantial 
role  in  the  processing  of  CPOM  to  FPOM  in 
headwater  streams.  Undisturbed  Coweeta  streams 
tend  to  retain  a  large  portion  of  their  CPOM 
inputs.  The  biota,  dominated  by  shredder  biomass, 
exploit  these  retentive  characteristics  by  feeding  on 
the  retained  CPOM  and  in  doing  so  comminute 
CPOM  to  FPOM,  which  is  more  easily  entrained 
and  transported  downstream.  Conversely,  in  larger 
downstream  reaches  which  are  less  easily  subject- 
ed to  channel  obstruction,  the  physical  characteris- 
tics favor  entrainment.  Entrainment  and  physical 
transport  probably  overwhelm  the  retention  capac- 
ity of  the  biota.  Annual  estimates  of  P/B  (produc- 
tion/X(=mean)biomass)  ratios  of  chironomids 
range  from  <  1  in  arctic  tundra  ponds  to  more 
than  several  hundred  in  warm  streams.  Annual  P/ 
B's  for  chironomids  may  approach  20  to  50  at 
Coweeta.  Based  on  a  pretreatment  chironomid  bio- 
mass of  86  mg  ash  feed  dry  mass  (AFDM)/sq  m 
for  the  pesticide  treated  stream  and  a  daily  growth 
rate  of  ca  0.125  mg  mg  AFDM  body  wt/d,  chiron- 
omid production  alone  may  approach  4  gm 
AFDM  sq  m/yr.  (See  also  W89-01691)  (Lantz- 

W89-01703 


TROPHIC    SIGNIFICANCE    OF    DISSOLVED 
ORGANIC  CARBON  IN  STREAMS, 

Georgia  Univ.,  Athens.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-01704 


ACCELERATING  RECOVERY  OF  THE  MER- 
CURY-CONTAMINATED WABIGOON/ENG- 
USH  RIVER  SYSTEM. 

Ontario   Ministry   of  the   Environment,   Thunder 


Bay  (Ontario). 

For   primary   bibliographic   entry   see    Field    5G. 

W89-01730 


REGULATED  STREAMS:  ADVANCES  IN 
ECOLOGY. 

Plenum  Press,  New  York,  1987.  43 lp.  Edited  by 
John  F.  Craig  and  J.  Bryan  Kemper. 

Descriptors:  'Ecology,  'Symposia,  'Regulated 
flow,  'Streams,  Fish,  Invertebrates,  Water  quality, 
Case  studies,  Model  studies. 

The  contributions  and  attendance  at  the  Third 
International  Symposium  on  Regulated  Streams 
held  at  Edmonton,  Alberta,  in  August,  1985,  was  a 
strong  indication  of  the  continuing  interest  in  regu- 
lated stream  ecology.  The  keyword  to  the  sympo- 
sium was  'advances'  both  in  basic  science  and 
scientific  management  of  regulated  streams.  The 
papers  are  grouped  under  the  headings  Fish  Ecolo- 
gy, Invertebrate  Ecology,  Physical  Processes, 
Water  Quality  and  Special  Topics,  although  there 
is  much  overlap  between  sections.  As  far  as  possi- 
ble, the  editorial  approach  has  been  to  present  first 
articles  which  give  an  overview  of  the  subject  for 
that  group  and  many  of  these  contributions  discuss 
the  development  of  models.  The  papers  outline 
empirical  data  that  have  been  collected,  often  in 
support  of  these  models.  Finally,  contributions  de- 
scribing case  histories  are  given.  In  the  summary 
the  editors  attempted  to  synthesize  the  main  contri- 
butions and  make  some  conclusions  especially  per- 
taining to  the  direction  of  future  research.  (See 
W89-01736  thru  W89-01764)  (Lantz-PTT) 
W89-01736 


SIMULATING  TROUT  FEEDING  STATIONS 
IN  INSTREAM  FLOW  MODELS, 

Washington  State  Dept.  of  Game,  Olympia. 

H.  A.  Beecher. 

IN:    Regulated    Streams:   Advances   in    Ecology. 

Plenum  Press,  New  York,  1987.  p  71-82,  6  fig,  2 
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Descriptors:  'Trout,  'Simulation  analysis,  *In- 
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ing rates,  Flow  velocity,  Ecological  effects,  Math- 
ematical studies. 

Hydraulic  simulation  has  several  variations,  but 
each  predicts  depth  and  velocity  distributions  over 
an  array  of  discrete,  contiguous  units  of  streambed 
area  ('cells')  at  a  series  of  specified  stream  dis- 
charges. Substrate  or  cover  values  are  assigned  to 
each  cell.  The  habitat  function,  HABTAT,  uses 
substrate  or  cover  together  with  depth  and  veloci- 
ty at  a  specified  discharge  to  calculate  a  relative 
habitat  value  for  each  cell.  Relative  habitat  value 
multiplied  by  surface  area  of  the  cell  is  summed  for 
all  cells  to  yield  a  weighted  usable  area  (WUA)  for 
each  specified  discharge.  HABTAT  uses  functions 
called  habitat  preference  curves  or  suitability  of 
use  criteria  to  calculate  relative  habitat  value  given 
depths,  velocity,  and  substrate  or  cover.  Habitat 
preference  curves  assign  weighting  or  a  preference 
factor  ranging  from  0  to  1  to  each  habitat  value.  A 
preference  factor  of  0  for  velocity  V  sub  z  implies 
that  adult  rainbow  trout  do  not  inhabit  water  with 
velocity  V  sub  z.  A  preference  factor  of  1  for 
velocity  V  sub  y  implies  that  the  adult  rainbow 
trout  inhabit  water  with  velocity  V  sub  y  as  much 
as  or  more  than  any  other  velocity,  all  else  being 
equal.  WUA  can  be  very  sensitive  to  habitat  pref- 
erence curves.  (See  also  W89-01736)  (Lantz-PTT) 
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EFFECTS  OF  VARYING  FLOWS  IN  MAN- 
MADE  STREAMS  ON  RAINBOW  TROUT 
(SALMO  GAIRDNERI  RICHARDSON)  FRY, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 
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IN:    Regulated    Streams:    Advances    in    Ecology. 

Plenum  Press,  New  York,  1987.  p  83-97,  10  fig,  1 

tab,  19  ref. 

Descriptors:  'Stream  biota,  'Flow  regulation, 
•Trout,  'Streamflow,  'Streams,  'Ecological  ef- 
fects, Fish  migration,  Flow  velocity. 


The  construction  in  1980  of  the  lower  Waitaki 
River  replicate  stream  channels  in  New  Zealand 
allowed  the  possibility  of  studying  regulated 
stream  flow  with  controls  in  space  and  time.  The 
purpose  of  this  paper  is  to  present  results  from  two 
experiments  in  which  the  effects  of  flow  changes, 
simulating  conditions  below  a  hydroelectric  peak- 
ing plant,  on  rainbow  trout  fry  emigration,  growth 
and  condition,  production  and  habitat  preferences 
were  examined.  Up  to  five-fold  flow  changes  oc- 
curring twice  daily,  five  days  per  week,  had  re- 
markably little  effect  on  rainbow  trout  fry,  illus- 
trating how  well-adapted  fry  are  to  varying  dis- 
charge. Downstream  emigration  was  not  affected. 
However,  in  separate  experiments  at  the  replicate 
streams,  downstream  emigration  of  chinook  or 
quinnat  salmon  fry  was  increased  by  fluctuating 
discharge.  Varying  flows  resulted  in  significant 
weight  gain  for  rainbow  trout  in  the  low  density 
stream.  Invertebrate  drift  densities  sometimes  in- 
creased during  flow  changes.  Trout  habitat  prefer- 
ences were  similar  in  constant  flowing  and  fluctu- 
ating streams.  (See  also  W89-01736)  (Lantz-PTT) 
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DEVELOPMENT  AND  APPLICATIONS  OF 
MACROINVERTEBRATE  INSTREAM  FLOW 
MODELS  FOR  REGULATED  FLOW  MANAGE- 
MENT, 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
For  primary  bibliographic  entry  see  Field  4A. 
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STONEFLIES  AND  RIVER  REGULATION  -  A 
REVIEW, 

Oslo  Univ.  (Norway).  Zoological  Museum. 
S.  J.  Saltveit,  J.  E.  Brittain,  and  A.  Lillehammer. 
IN:    Regulated    Streams:    Advances   in    Ecology. 
Plenum  Press,  New  York,  1987.  p  117-129,  72  ref. 

Descriptors:  'Stoneflies,  'River  regulations,  'Eco- 
logical effects,  'Stream  biota,  'Flow  regulation, 
•Regulated  flow,  'Literature  review,  Insects, 
Streamflow,  Water  temperature,  Oxygen,  Distribu- 
tion patterns,  Flow  profiles. 

Stoneflies  (Plecoptera)  are  a  widespread  and  abun- 
dant order  of  benthic  freshwater  insects,  especially 
in  the  running  waters  of  temperate  regions.  They 
occupy  a  central  role  in  trophic  relationships  both 
in  terms  of  functional  feeding  groups  and  as  fish 
food  organisms.  Current  is  a  major  factor  control- 
ling the  distribution  and  abundance  of  most  lotic 
organisms  and  this  is  also  the  case  for  stoneflies. 
River  regulation  invariably  modifies  both  flow  pat- 
terns and  discharge.  This  can  lead  not  only  to 
changes  in  current  speed  and  substrate,  but  also  to 
changes  in  water  temperature,  oxygen  content, 
drift  and  trophic  structure.  Temperature  is  another 
major  factor  controlling  the  distribution,  abun- 
dance and  life  cycles  of  aquatic  insects  and  several 
of  the  studies  on  the  effect  of  river  regulation  on 
stoneflies  have  cited  temperature  as  a  major  envi- 
ronmental factor.  In  this  review,  the  known  effects 
of  river  regulation  on  stoneflies,  and  hypotheses  to 
explain  its  differing  effect,  both  under  varying  reg- 
ulation schemes  and  in  various  regions  of  the 
world,  are  summarized.  (See  also  W89-01736) 
(Lantz-PTT) 
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THERMAL  'RESETTING'  OF  STREAMS  BY 
RESERVOIR  RELEASES  WITH  SPECIAL  REF- 
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STUDY  DESIGN  FOR  FISHERIES  AND  HY- 
DROLOGY ASSESSMENT  IN  A  GLACIAL  WA- 
TERSHED IN  BRITISH  COLUMBIA, 

British   Columbia   Hydro   and    Power   Authority, 

Vancouver. 

H.  A.  Smith,  S.  P.  Blachut,  and  B.  Bengeyfield. 
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In  Canada  those  rivers  with  glaciated  catchments 
and  salmonids  primarily  include  major  rivers 
which  transect  the  Coast  Mountains,  of  which  the 
Homathko  River  is  an  example.  These  river  basins 
are  characterized  by  very  rugged  topography, 
steep  gradients,  high  precipitation  and  heavy  glaci- 
ation.  The  rivers  are  utilized  by  significant  runs  of 
wild  stocks  of  anadromous  and  resident  salmonids. 
This  combination  of  important  fisheries  stocks  uti- 
lizing complex  mountainous  glacial  rivers  in 
remote  locations  presents  numerous  problems 
beyond  a  typical  instream  flow  assessment,  includ- 
ing a  study  design,  logistics  and  lack  of  historical 
data.  These  glacial  river  systems  present  a  very 
dynamic  physical  environment.  As  a  result,  the  fish 
populations  are  adapted  to  such  variability.  Study 
methodologies  require  considerable  assessment  and 
modification  to  the  specific  river  under  investiga- 
tion. "Off-the-shelf  models  will  not  necessarily  ad- 
dress all  the  significant  parameters  identified  by 
hydrology-fisheries  linkage  studies.  The  impor- 
tance of  understanding  the  habitat-population  link- 
ages must  not  be  underestimated,  as  the  ultimate 
result  of  an  impact  assessment  should  be  in  terms 
of  number  of  fish,  area  of  habitat.  (See  also  W89- 
01736)  (Lantz-PTT) 
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PHOSPHORUS  SPIRALLING  IN  RIVERS  AND 
RIVER-RESERVOIR  SYSTEMS:  IMPLICA- 
TIONS OF  A  MODEL, 

Academy  of  Natural  Sciences  of  Philadelphia, 
Avondale,  PA.  Stroud  Water  Research  Center. 
J.  D.  Newbold. 
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The  term  spiralling  refers  to  the  coupled  processes 
of  cycling  and  downstream  transport  of  nutrients. 
The  intuitive  notion  of  the  spiral  is,  most  simply, 
that  of  a  nutrient  cycle  that  fails  to  close  in  place  in 
a  stream,  but  rather  is  stretched  by  transport  along 
the  longitudinal  axis  of  the  stream.  Two  extreme 
modes  have  been  characterized  for  spiralling  in  a 
lotic  system,  suggesting  that  real  systems  lie  some- 
where in  between.  At  one  extreme,  the  system  is 
highly  nutrient  retentive,  nutrients  are  neither  de- 
pleted nor  limiting,  and  therefore  the  spiralling  of  a 
nutrient  plays  no  regulatory  role.  The  headwater 
reaches  of  my  hypothetical  rivers  approximate  this 
mode.  At  the  other  extreme,  the  system  is  not 
retentive,  nutrients  are  depleted  to  a  limiting  level, 
and  therefore  spiralling-or  internal  control  over 
the  form  of  downstream  nutrient  fluxes-plays  a 
central  role  in  mediating  nutrient  utilization.  The 
model  suggests  that  the  transition  to  a  nutrient- 
limited,  transporting  mode  can  be  induced  either 
through  a  single  impoundment  discharging  plank- 
ton rich,  nutrient  poor  water,  or  through  a  series  of 
small  regulatory  impoundments  whose  primary 
effect  is  to  slow  the  velocity  of  the  river.  This  has 
two  major  practical  implications:  first,  impound- 
ment may  reduce  benthic  activity,  and  perhaps 
total  (water  column  plus  benthic)  productivity,  as  a 
result  of  nutrient  depletion.  Second,  by  inducing 
nutrient  limitation,  impoundments  can  produce  a 
system  in  which  response  to  nutrient  loading  is 
much  greater  than  in  the  pristine  benthic-dominat- 
ed  system.  (See  also  W89-01736)  (Lantz-PTT) 
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WATER  TEMPERATURE  CONTROL  AND 
AREAL  OXYGEN  CONSUMPTION  RATES  AT 
A  NEW  RESERVOIR,  AND  THE  EFFECTS  ON 
THE  RELEASE  WATERS, 

Army  Engineer  District,  Portland,  OR. 

R.  A.  Cassidy,  and  P.  E.  Dunn. 

IN:    Regulated    Streams:    Advances   in    Ecology. 

Plenum  Press,  New  York,  1987.  p  339-351,  9  fig,  2 
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Use  of  a  multiple  level  withdrawal  structure  at 
Applegate  Lake  has  reduced  the  short-term  harm- 
ful effects  in  the  downstream  river  which  are  asso- 
ciated with  a  new  reservoir.  During  the  first  year 
of  impoundment,  when  significant  water  quality 
degradation  can  occur  in  a  reservoir,  water  re- 
leased through  the  selective  withdrawal  structure 
at  Applegate  Lake  provided  the  receiving  stream 
with  summer  water  temperatures  of  10  C  to  15  C 
and  reduced  the  development  of  a  dissolved 
oxygen  deficit.  Although  the  dissolved  oxygen 
concentrations  in  the  reservoir  during  the  first  year 
of  impoundment  dropped  to  approximately  1  mg/ 
L,  the  reservoir  did  not  become  completely  anoxic. 
This  achievement  prevented  by-products  of 
anoxia,  such  as  hydrogen  sulfide  gas,  from  being 
released  downstream  to  subject  the  aquatic  orga- 
nisms in  the  regulated  river  system  to  physiological 
stress.  (See  also  W89-01736)  (Lantz-PTT) 
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CHEMICAL  AND  BIOLOGICAL  CHANGES  IN 
THE  TER  RIVER  INDUCED  BY  A  SERIES  OF 
RESERVOIRS, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
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ST.  CLAIR  RIVER  AND  LAKE  ST.  CLAIR, 
MICHIGAN:  AN  ECOLOGICAL  PROFILE, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 
Lakes  Fishery  Lab. 

T.  A.  Edsall,  B.  A.  Manny,  and  C.  N.  Raphael. 
Fish  and  Wildlife  Service,  Washington,  DC.  Bio- 
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Descriptors:  'St.  Clair  River,  'Lake  St.  Clair, 
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effects,  Biological  studies,  Ecology. 

The  St.  Clair  system  is  an  extremely  valuable  re- 
source that  provides  quality  recreational  opportu- 
nities to  many  people  in  southeast  Michigan  and 
the  bordering  areas  of  Ontario.  Much  of  the  St. 
Clair  Delta  remains  in  its  natural  state  and  more 
than  42,000  acres  of  wetlands  in  the  delta  support  a 
large  and  diverse  flora  and  fauna.  The  St.  Clair 
system  is  heavily  used  by  recreational  boaters, 
waterfowl  hunters,  and  anglers.  Fishing  through 
the  ice  is  a  popular  winter  activity  in  some  parts  of 
the  system.  The  waters  of  the  St.  Clair  system  are 
also  used  for  navigation  and  for  the  disposal  of 
municipal  and  industrial  wastes,  while  the  shore- 
lines support  industrial  and  residential  develop- 
ment and  agriculture.  Recognition  of  potentially 
severe  use  conflicts  has  focused  concern  on  prepa- 
ration by  Michigan  and  Ontario  of  Remedial 
Action  Plans  designed  to  control  pollution  by  toxic 
substances  and  restore  all  beneficial  uses  to  each 
affected  area,  consistent  with  a  continued,  multi- 
ple-use philosophy  for  the  system.  This  profile  is  a 
synthesis  of  available  information  on  this  water- 
way, especially  information  pertinent  to  managing 
the  biological  resources  of  the  river  and  lake.  In- 
formation gaps  are  identified  and  accommodated 
by  reference  to  research  done  elsewhere  or  to 
management  plans  for  other  similar  rivers  and 
lakes.  Wherever  possible,  the  river  and  lake  are 
described  from  a  systems  viewpoint  as  an  intact, 
integrated  unit  of  the  Great  Lakes  ecosystem. 
(Lantz-PTT) 
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The  Kootenai  River  fishery  is  threatened  by  mi- 
crohydro  and  other  water  use  development  which 
reduce  tributary  habitat  critical  for  maintaining  a 
healthy  spawning  and  rearing  environment.  Elec- 
trofishing  in  stream  reaches  where  instream  flow 
measurements  were  made  indicates  the  relative 
recruit  production  value  of  the  various  streams.  Of 
all  reservoir  tributaries  investigated,  Bristow  Creek 
contained  the  greatest  number  of  trout  (Salmo  spp. 
>  or  =  75  mm)  per  km  (12,179  +  or  -  143). 
Quartz  Creek,  containing  an  estimated  853  +  or  - 
438  Salmo  spp.  (>  or  =  75  mm)  per  km,  ranked 
highest  among  the  main  stem  Kootenai  River  trib- 
utaries. Migrant  Salmo  spp.  utilizing  Bristow  and 
Quartz  creeks  during  spring  were  captured  and 
released  through  a  bi-directional  fish  trap.  Schna- 
bel's  multiple  census  estimate  was  used  to  quantify 
the  total  migrant  populations.  An  estimated  285 
adult  fish  (range  224  to  336,  P  >  or  =  0.95) 
migrated  into  Bristow  Creek  to  spawn.  Quart 
Creek  was  used  by  an  estimated  280  migrants 
(range  177  to  444).  The  timing  of  the  run  corre- 
spond with  increasing  water  temperatures  in  both 
creeks.  Fluvial  bull  trout  enter  spawning  areas  in 
Grave,  Quartz,  and  Pipe  creeks  during  fall.  A  total 
of  24  large  adult  bull  trout  were  captured  and 
released  while  migrating  into  Quartz  Creek.  Ko- 
kanee  salmon  migrated  during  fall  to  spawn  in  the 
Tobacco  River  and  its  major  tributaries,  Fortine 
and  Grave  creeks,  as  well  as  the  Fisher  River  and 
Libby  Creek  below  Libby  Dam.  Log  and  debris 
jams  are  obstacles  to  migrant  fish  in  Barron,  Bob- 
tail, Bristow,  Deep,  Fivemile,  Pinkham,  Pipe  and 
Quartz  creeks.  Periodic  debris  removal  may  be 
needed  to  maintain  access  to  spawning  gravels. 
Sediment  pollution  and  channel  instability  caused 
by  man's  activities  in  the  Kootenai  watershed  con- 
tinue to  threaten  the  health  of  the  fishery  resource. 
(Lantz-PTT) 
W89-01775 


BIOLOGICAL  AND  PHYSICAL  INVENTORY 

OF  THE  STREAMS  WITHIN  THE  NEZ  PERCE 

RESERVATION:       JUVENILE       STEELHEAD 

SURVEY     AND     FACTORS     THAT     AFFECT 

ABUNDANCE    IN    SELECTED    STREAMS    IN 

THE  LOWER  CLEARWATER  RIVER  BASIN, 

IDAHO, 

Nez  Perce  Tribe,  Lapwai,  ID.  Fisheries  Resource 

Management. 

P.  A.  Kucera,  and  D.  B.  Johnson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-009919. 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 

DOE   Report   No.    DOE/BP/10068-T1,   August 

1986.  252  p,  92  fig,  53  tab,  62  ref,  2  append.  DOE 

Contract  DE-AI79-83BP10068.  Project  No.  82-1. 

Descriptors:  'Biological  studies,  'Steelhead  trout, 
•Clearwater  River,  'Idaho,  »Nez  Perce  Reserva- 
tion, Streams,  Fish,  Trout,  Biomass,  Productivity, 


26 


WATER  CYCLE— Field  2 


Flow  velocity,  Water  temperature,  Seasonal  varia- 
tion, Fish  migration,  Smolt,  Genetics. 

A  biological  and  physical  inventory  of  selected 
tributaries  in  the  lower  Clearwater  River  basin  was 
conducted  by  the  Nez  Perce  Tribe  Department  of 
Fisheries  Management  during  1983  and  1984.  The 
purpose  of  the  juvenile  steelhead  study  was  to 
collect  information  for  the  development  of  alterna- 
tives and  recommendations  for  the  enhancement  of 
the  anadromous  fish  resources  in  streams  on  the 
Nez  Perce  Reservation.  Five  streams  within  the 
Reservation  were  selected  for  study:  Bedrock  and 
Cottonwood  Creeks  were  investigated  over  a  two 
years  period  (1983-1984)  and  Big  Canyon,  Jacks 
and  Mission  Creeks  were  studied  for  one  year 
(1983).  Biological  information  was  collected  and 
analyzed  on  the  density,  biomass,  production  and 
outmigration  of  juvenile  summer  steelhead  trout. 
Physical  habitat  information  was  collected  on 
available  instream  cover,  stream  discharge,  stream 
velocity,  water  temperature,  bottom  substrate,  em- 
beddedness  and  stream  width  and  depth.  The 
present  report  focuses  on  the  relationships  between 
physical  stream  habitat  and  juvenile  steelhead  trout 
abundance.  The  downstream  outmigration  of  juve- 
nile steelhead  principally  occurred  during  the 
spring  and  fall  periods.  Fall  pulses  in  downstream 
movement  were  generally  reflected  in  short  term 
increases  in  yearling  fish  densities  at  lower  stream 
sampling  stations.  Abundance  of  yearling  steelhead 
in  the  spring  of  1984  (May-June)  actually  increased 
as  the  smolt  outmigration  was  completed  The  re- 
distribution of  non-smolt  age  1+  fish  into  the 
sample  station  locations,  apparently  accounts  for 
the  increase.  Genetic  stock  assessment  of  four  Res- 
ervation stream  steelhead  populations  indicated 
that  two  of  the  streams  may  have  been  affected  by 
Dworshak  Hatchery  steelhead.  The  remaining  two 
populations  were  more  similar  to  steelhead  from 
the  grande  Ronde,  Imnaha  and  Salmon  River  sys- 
tems. (Lantz-PTT) 
W89-01776 


IDAHO  HABITAT  EVALUATION  FOR  OFF- 
SITE  MITIGATION  RECORD:  ANNUAL 
REPORT  1985, 

Idaho  Dept.  of  Fish  and  Game,  Boise. 
C.  E.  Petrosky,  and  T.  B.  Holubetz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-0O9921. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
DOE  Report  No.  DOE/BP/13381-2,  April  1986. 
285p,  37  fig,  78  tab,  56  ref,  3  append.  DOE  Con- 
tract DE-AI79-84BP13381.  Project  No.  83-7. 

Descriptors:  *Idaho,  'Clearwater  River,  *Fish 
populations,  *Salmon  River,  'Environmental  ef- 
fects, Steelhead  trout,  Salmon,  Water  use,  Sedi- 
mentation, Aquatic  habitats,  Water  quality,  Smolt, 
Fisheries. 

The  Idaho  Department  of  Fish  and  Game  (IDFG) 
conducted  an  evaluation  of  existing  and  proposed 
habitat  improvement  projects  for  anadromous  fish 
in  the  Clearwater  River  and  Salmon  River  drain- 
ages during  1984  and  1985.  Projects  included  in  the 
evaluation  are  funded  by  or  proposed  for  funding 
by  the  Bonneville  Power  Administration  under  the 
Northwest  Power  Planning  Act.  The  Clearwater 
River  and  Salmon  River  drainages  account  for 
virtually  all  of  Idaho's  wild  and  natural  production 
of  summer  steelhead  and  spring  and  summer  Chi- 
nook salmon,  as  well  as  a  remnant  run  of  sockeye 
salmon.  Although  a  majority  of  the  habitat  still 
available  to  steelhead  and  salmon  is  high  quality, 
man's  activity  in  Idaho  has  degraded  many 
streams.  Sedimentation  has  increased  with  wide- 
spread logging,  road  building,  and  associated  ac- 
tivities. Intensive  livestock  grazing  near  streams 
has  removed  riparian  vegetation,  changed  stream 
morphology,  and  accelerated  soil  erosion.  Mining 
has  had  profound  effects  in  parts  of  the  drainages 
through  stream  channel  alterations,  discharge  of 
toxic  effluents,  and  increased  sedimentation.  Irriga- 
tion withdrawals  have  reduced  flows  and  increased 
water  temperatures,  often  to  critical  levels  for 
steelhead  and  salmon  during  summer.  Primary  ob- 
jectives of  this  evaluation  project  are  to:  (1)  docu- 
ment physical  changes  that  result  from  habitat 
enhancement;  (2)  measure  changes  in  steelhead  and 
Chinook  parr/smolt  production  attributable  to  all 
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habitat  enhancement  projects;  (3)  determine 
project  effectiveness  to  guide  future  enhancement 
activity,  and  (4)  determine  benefits  in  terms  of 
increased  smolt  and  adult  production  resulting 
from  each  habitat  enhancement  project.  General 
level  studies  on  each  project  will  provide  a  large 
database  that  can  be  used  to  predict  response  of 
increased  or  decreased  fish  production  from  a 
physical  change  in  anadromous  fish  habitat.  This 
data  should  assist  sponsors  of  future  habitat  en- 
hancement projects  in  more  accurately  estimating 
fishery  benefits  of  their  proposed  projects.  This 
database  will  also  assist  in  defining  limiting  habitat 
factors  for  the  various  types  of  streams  in  Idaho. 
(Lantz-PTT) 
W89-01777 


EVALUATION  OF  THE  USE  OF  COMMUNITY 
SIMILARITY  TECHNIQUES  AS  APPLIED  TO 
PHYTOPLANKTON  COMMUNITIES, 

Kansas  Univ.,  Lawrence. 
D.  C.  Reinke. 

IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  6-17,  16  tab,  10  ref. 

Descriptors:  'Phytoplankton,  'Ecosystems,  'Spe- 
cies composition,  'Similarity  index,  Performance 
evaluation,  Comparison  studies,  Species,  Diversity, 
Biomass,  Statistical  studies,  Ecology. 

Seven  community  similarity  indices  were  com- 
pared using  a  manipulated  data  set  with  known 
changes  and  an  experimental  data  set  of  phyto- 
plankton  community  data.  Community  similarities 
were  calculated  based  on:  (1)  strict  number  of 
individuals  per  species,  and  (2)  corrected  for  spe- 
cies size  with  an  estimate  of  total  biomass.  The 
similarity  techniques  used  in  this  study  were  heavi- 
ly affected  by  the  abundant  species,  and  changes  in 
the  minor  taxa  were  frequently  undetectable.  Two 
of  the  seven  statistics  were  previously  unpublished 
modifications  of  the  Percent  Similarity  method  of 
Whittaker,  which  were  specifically  modified  to 
enhance  the  sensitivity  to  changes  in  low  frequen- 
cy species  and  proportional  changes.  While  com- 
plex numerical  techniques  are  commonplace  in  ec- 
ological literature,  there  is  no  generally  accepted 
mathematical  definition  of  community  similarity. 
Ideally  community  comparison  techniques  should 
be  sensitive  to  the  loss  or  gain  of  a  species  and  to 
changes  in  abundance  of  low  and  high  frequency 
taxa.  They  should  also  detect  proportional 
changes.  None  of  the  community  similarity  tech- 
niques used  in  this  study  fulfilled  all  the  above 
requirements  completely.  All  the  similarity  tech- 
niques assigned  similarity  values  based  on  the  pres- 
ence of  individuals.  Perfect  replication  of  cell 
counts  for  scarce  species  added  little  or  nothing  to 
the  similarity  values.  At  this  time,  a  combination  of 
statistical  techniques  using  both  numbers  per  taxa 
and  an  estimate  of  total  biomass  per  taxa  is  recom- 
mended for  the  analysis  of  phytoplankton  commu- 
nity data.  (See  also  W89-01783)  (Author's  abstract) 
W89-01784 


WETLANDS, 

Ohio  State  Univ.,  Columbus.   School  of  Natural 

Resources. 

W.  J.  Mitsch,  and  J.  G.  Gosselink. 

Van   Nostrand   Reinhold   Co.,   New   York.    1986. 

5392p. 

Descriptors:  'Wetlands,  'Ecosystems,  Coastal 
marshes,  Wetland  management,  Tide  lands, 
Swamps,  Marshes. 

Wetlands  of  North  America  are  considered  in  this 
textbook  with  emphasis  on  the  wetlands  of  the 
United  States.  A  dual  picture  is  presented  of  wet- 
land ecology:  (1)  a  general  view  of  principles  and 
components  of  wetlands  that  have  broad  applica- 
tion to  many  wetland  types;  and  (2)  an  ecosystem 
view  of  wetlands  that  looks  in  detail  at  the  struc- 
ture and  function  of  dominant  wetland  types.  The 
text  is  divided  into  five  parts:  (1)  Introduction;  (2) 
The  Wetland  Environment;  (3)  Coastal  Wetland 
Ecosystem;  (4)  Inland  Wetland   Ecosystems;  and 


(5)    Management    of   Wetlands.    (See    also    W89- 

01783)  (Lantz-PTT) 

W89-01800 


INVERTEBRATE  FISH  FOOD  RESOURCES 
OF  LOTIC  ENVIRONMENTS, 

Environmental    Protection   Agency,    Washington, 

DC. 

L.  E.  Keup. 

Instream  Flow  Information  Paper  No.  24.  Fish  and 

Wildlife   Service   Biological   Report   88(13),   June 

1988.  96  p,  9  fig,  10  tab,  107  ref,  2  append. 

Descriptors:  'Invertebrates,  'Fish  food,  'Instream 
flow,  'Water  demand,  'Limnology,  'Lotic  envi- 
ronment, Food  chain,  Fish,  Ecosystems,  Rivers, 
Aquatic  plants,  Detritus. 

Fish  are  the  aquatic  ecosystem's  end  product  har- 
vested by  man.  Food  supply  may  regulate  the 
production  of  fish.  This  report  deals  with  analysis 
and  evaluation  of  fish  food  stocks.  The  scope  is 
limited  to  river  habitats  and  their  invertebrate  sup- 
plies of  food.  Information  is  most  applicable  to 
smaller  streams  or  rivers-up  to  mean  annual  dis- 
charges of  approximately  1,000  cfs.  Emphasis  is 
placed  on  the  macroinvertebrate  (visible  to  the 
naked  eye)  food  animals.  These  are  the  primary 
food  items  of  the  carnivorous  sport  and  food  fishes 
(e.g.,  trout,  bass,  etc.)  that  are  of  high  management 
interest.  Three  main  sections  discuss:  (1)  the  habitat 
of  fish  food  animals;  (2)  the  'drift'  phenomenon; 
and  (3)  the  effects  of  flow  on  the  habitat  and 
organisms.  Aquatic  vegetation,  logs,  or  debris  in  a 
stream  increase  the  physical  habitat  available  for 
benthic  animals.  A  method  is  presented  to  estimate 
the  area  of  habitat  available  from  tree  remains  in  a 
stream.  A  'key'  is  presented  to  aid  managers  in  a 
cursory  examination  of  fish  and  fish  food  informa- 
tion. The  key  assists  in  narrowing  the  range  of 
potential  problems  managers  need  to  consider  in 
evaluating  a  river's  biological  resources.  (Author's 
abstract) 
W89-01802 


DETROIT  RIVER,  MICHIGAN:  AN  ECOLOGI- 
CAL PROFILE, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

B.  A.  Manny,  T.  A.  Edsall,  and  E.  Jaworski. 

Fish    and    Wildlife    Service     Biological     Report 

85(7.17),  April  1988.  86p,  30  fig,  41  tab,  220  ref. 

Descriptors:  'Detroit  River,  'Aquatic  environ- 
ment, 'Ecosystems,  'Michigan,  Lake  Huron,  Lake 
Erie,  Nutrients,  Fish,  Hydrological  studies,  Water- 
fowl, Wetlands,  Ecological  effects,  Wastewater 
disposal,  Water  pollution  effects,  Water  quality, 
Great  Lakes. 

A  part  of  the  connecting  channel  system  between 
Lake  Huron  and  Lake  Erie,  the  Detroit  River 
forms  an  integral  link  between  the  two  lakes  for 
both  humans  and  biological  resources  such  as  fish, 
nutrients,  and  plant  detritus.  This  profile  summa- 
rizes existing  scientific  information  on  the  ecologi- 
cal structure  and  functioning  of  this  ecosystem. 
Topics  include  the  geological  history  of  the  region, 
climatic  influences,  river  hydrology,  lower  troph- 
ic-level biotic  components,  native  and  introduced 
fishes,  waterfowl  use,  ecological  interrelationships, 
commercial  and  recreational  uses  of  the  river,  and 
current  management  issues.  Despite  urbanization, 
the  river  still  supports  diverse  fish,  waterfowl,  and 
benthic  populations.  Management  issues  include 
sewer  overflows;  maintenance  dredging  for  navi- 
gation and  port  activities;  industrial  discharges  of 
potentially  hazardous  materials;  and  wetland,  fish- 
ery, and  waterfowl  protection  and  enhancement. 
(Author's  abstract) 
W89-01806 


RECOMMENDED      BIOLOGICAL      INDICES 
FOR  301(H)  MONITORING  PROGRAMS, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Marine  and  Estuarine  Protection. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-01812 
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ASTM  STANDARDS  ON  MATERIALS  AND 
ENVIRONMENTAL  MICROBIOLOGY. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia. PA. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia. Pennsylvania.  1987.  307p. 

Descriptors:  "Standards,  'Water  analysis,  'Micro- 
biological studies,  'Materials,  Regulations,  Public 
health,  Biodegradation,  Biological  treatment. 

This  volume  of  ASTM  standards  focuses  on  mate- 
rials that  were  of  interest  to  individuals  of  the 
ASTM  Subcommittee  E35.15  on  antimienobial 
agents  (such  as  wood,  paper,  adhesives,  or  paints), 
with  test  methods  for  specific  microorganisms 
(such  as  water  or  air),  or  with  test  methods  for 
evaluating  biocides  (such  as  cosmetic  or  process 
water).  The  specific  focus  of  this  book  is:  general 
methodology;  test  methods  for  specific  microorga- 
nisms; microbiological  contamination  and  biodeter- 
ioration  assessment;  human  contact/public  health; 
and  materials  and  process  protection  by  preserva- 
tive or  biocide  use.  (Lantz-PTT) 
W89-01826 


ECOLOGICAL  CONSIDERATIONS  IN  WET- 
LANDS TREATMENT  OF  MUNICIPAL 
WASTEWATERS. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-01827 


WETLAND  SYSTEMS  FOR  WASTEWATER 
TREATMENT:  ENGINEERING  APPLICA- 
TIONS, 

Ramlit  Associates,  Inc.,  Berkeley,  CA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01828 


DESIGN  AND  USE  OF  ARTIFICIAL  WET- 
LANDS, 

Ontario  Ministry  of  the  Environment,  Toronto. 
Policy  and  Planning  Branch. 
I.  Wile,  G.  Miller,  and  S.  Black. 
IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  26-37,  3 
fig,  2  tab,  7  ref. 

Descriptors:  'Artificial  wetlands,  'Wastewater 
treatment,  'Wetlands  treatment,  Hydraulic  load- 
ing, Land  use,  Site  selection,  Hydraulic  detention 
time,  Insect  control. 

The  use  of  wetlands  for  wastewater  treatment  has 
received  increasing  attention  in  North  America. 
To  date,  attention  has  largely  focused  on  the  use  of 
natural  wetlands  for  tertiary  treatment.  Artificial 
wetlands,  however,  offer  greater  scope  for  general 
use  and  are  not  restricted  by  many  of  the  environ- 
mental concerns  and  user  conflicts  associated  with 
natural  wetlands.  Unlike  natural  wetlands,  which 
are  confined  by  availability  and  proximity  to  the 
sewage  source,  engineered  marshes  can  be  built 
anywhere,  including  lands  with  limited  alternative 
uses.  They  also  offer  greater  scope  for  design  and 
management  options  and  thus  may  provide  superi- 
or performance  and  reliability.  Use  of  artificial 
wetlands  for  year-round  treatment  of  sewage  has 
been  under  study  in  Ontario  since  1979.  An  experi- 
mental facility  in  Listowel,  Ontario,  consists  of  five 
separate  marsh  systems  and  provides  flexibility  in 
pretreatmenl  (conventional  lagoon;  complete-mix 
aerated  cell),  system  configuration,  hydraulic  load- 
ing rates,  liquid  depths,  and  detention  times.  Data 
from  this  facility  has  been  used  to  develop  prelimi- 
nary design  and  management  guidelines.  Design 
considerations  such  as:  site  selection,  pretreatment, 
vegetation,  marsh  configuration,  hydraulic  load- 
ing/detention time,  and  land  requirements,  are  one 
focus  of  discussion  A  second  focus  is  management 
considerations  (i.e.  hydraulic  detention  time,  har- 
vesting of  vegetation,  resources  recovery  and  pest 
control).  (W89-0I827)  (Lantz-PTT) 
W89-01829 


MOSQUITO  CONSIDERATIONS  IN  THE 
DESIGN  OF  WETLAND  SYSTEMS  FOR  THE 
TREATMENT  OF  WASTEWATER, 


Dewante  and  Stowell,  Sacramento,  CA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01830 


CONSIDERATIONS  FOR  WETLAND  TREAT- 
MENT OF  SPENT  GEOTHERMAL  FLUIDS, 

CH2M,  Inc.,  Portland,  OR. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01831 


ECOLOGICAL  PERSPECTIVES  ON  WETLAND 
SYSTEMS, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Botany. 
G.  R.  Guntenspergen,  and  F.  Stearns. 
IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment  of  Municipal   Wastewaters.   Van   Nostrand 
Reinhold  Company,  New  York.  1985.  p  69-97,  177 
ref.  NSF  Grant  DEB  791  2516. 

Descriptors:  'Wetlands,  'Ecological  effects, 
•Wastewater  treatment,  'Water  pollution  effects, 
Literature  reviews,  Nutrients,  Environmental  ef- 
fects, Artificial  wetlands,  Economic  aspects. 

An  attempt  was  made  to  find  common  factors 
among  processes  in  different  wetland  types.  The 
universal  presence  of  water-although  under  a  vari- 
ety of  hydrologic  regimes-helps  to  generate  the 
diversity  of  wetlands  seen.  Wetland  species  have 
adapted  in  different  ways  to  the  variables  that 
force  wetland  processes,  with  the  result  that  each 
wetland  requires  individual  consideration.  Some 
short-term  studies  have  shown  wetlands  to  be  ef- 
fective in  improving  the  quality  of  effluent  dis- 
charges with  few  adverse  effects.  However,  this 
evidence  is  equivocal.  In  the  long  term,  the  use  of 
wetlands  for  such  purposes  may  be  counterproduc- 
tive. If  a  wetland  changes  as  a  result  of  effluent 
addition  (i.e.,  both  nutrients  and  water),  the  new 
steady  state  that  is  achieved  may  not  meet  the 
desired  goal  of  filtering  nutrients  and  other  pollut- 
ants and/or  maintaining  the  traditional  wetland 
values.  If  wetlands  are  to  be  maintained  for  a 
variety  of  uses,  caution  must  be  exercised  concern- 
ing the  inputs  imposed  on  them.  The  effluent  addi- 
tion on  wetland  function  are  considered.  Changes 
occur,  but  because  of  the  obvious  individuality  of 
wetlands,  it  is  difficult  to  predict  the  responses 
exactly  or  to  generalize  about  them.  Too  little  is 
known  about  these  systems  to  permit  realistic  judg- 
ments to  be  made  concerning  the  economic  and 
environmental  trade-offs.  One  way  to  understand 
the  relationship  between  wetland  structure,  func- 
tion, and  effluent  discharge  better  is  to  construct 
artificial  systems  and  model  these  interactions. 
Such  systems  can  be  easily  manipulated  and  differ- 
ent variables  isolated  and  monitored.  (See  also 
W89-01827)  (Lantz-PTT) 
W89-01832 


CONSERVATION 


WETLAND 


WATER 
VALUES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
H.  T.  Odum. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  98-111.  7 
fig,  1  tab,  21  ref. 

Descriptors:  'Wetlands  treatment,  'Economic  as- 
pects, 'Wastewater  treatment,  'Water  conserva- 
tion, 'Wetlands,  Energy,  Environmental  manage- 
ment, Value,  Ecosystems. 

The  water-wetland  system  may  be  summarized 
with  an  energy  circuit  diagram  that  is  both  a 
kinetics  model  and  an  energy-accounting  network. 
Water  is  used  for  photosynthesis  and  transpired  in 
the  process.  Central  to  the  valuation  of  wetlands  is 
the  concept  of  embodied  energy.  As  energy  flows 
through  successive  compartments,  the  original 
solar  energy  is  transformed  to  energy  of  higher 
organization  and  quality  but  less  caloric  quantity. 
The  increasing  value  of  water  by  virtue  of  its 
convergence  to  higher  quality  is  measured  by  the 
energy  transformation  ratio  (global  solar  calories 
used  per  calorie  of  higher-quality  type  delivered). 
With  successive  steps  of  use  and  value  added  as  the 
environmental    product    is   transferred   and   trans- 


formed through  successive  steps,  more  energy  is 
used  at  each  step  to  accomplish  the  next,  and  so 
on.  The  dollars  paid  to  a  human  who  first  brings 
the  free  resource  into  the  economy  are  a  very 
small  part  of  the  ultimate  work  accomplished.  The 
dollar  circulation  ultimately  stimulated  can  be  esti- 
mated by  the  proportion  that  the  water's  embodied 
energy  is  of  the  total  embodied  energy  of  the 
economy.  This  is  the  proportion  of  trie  Gross 
National  Product  (GNP)  due  to  that  contribution. 
Wetlands  have  very  high  embodied  energy  and 
higher  contributions  to  economic  dollar  circulation 
than  those  of  many  other  ecosystems  because  of 
their  role  in  converging  the  embodied  energy  of 
water.  Water  has  higher  dollar  values  to  an  econo- 
my than  usually  assigned  when  only  human  proc- 
essing costs  are  considered.  This  is  a  larger  value 
than  the  microeconomic  price.  Wetlands  are  valua- 
ble because  many  of  them  conserve  water  and 
filter  recharging  waters.  Wetlands  are  especially 
valuable  for  wastewater  recycling  because  they  are 
solar  energy  driven,  self-maintaining,  and  self-or- 
ganizing. Thus  they  are  very  appropriate  to  the 
times  and  to  the  ideals  of  ecological  engineering  as 
first  developed  with  the  multiple  seeding  principle 
in  microcosms.  (See  also  W89-01827)  (Lantz-PTT) 
W89-01833 


ENERGY  FLOW  IN  WETLANDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 

and  Wildlife  Management. 

For  primary   bibliographic   entry  see   Field   5D. 

W89-01834 

COMPARISONS  OF  THE  PROCESSING  OF 
ELEMENTS  BY  ECOSYSTEMS,  I:  NUTRI- 
ENTS, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 
Center. 

J.  R.  Kelly,  and  M.  A.  Harwell. 
IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment  of  Municipal   Wastewaters.   Van   Nostrand 
Reinhold  Company,  New  York.   1985.  p  137-157, 
10  fig,  2  tab,  26  ref.  EPA  Contract  CR  807856  01. 

Descriptors:  'Wetlands,  'Wastewater  treatment, 
'Phosphates,  'Fate  of  pollutants,  'Ecosystems, 
'Wastewater  disposal,  'Nutrients,  Cycling  nutri- 
ents, Nitrogen,  Phosphorus,  Land  disposal,  Wet- 
lands. 

A  comparison  of  nutrient-processing  characteris- 
tics of  ecosystems  can  be  made  by  looking  at 
input/output  relationships.  Since  gaseous  N  ex- 
changes have  not  been  quantified,  a  large  number 
of  'natural'  sites,  especially  terrestrial  forests, 
appear  from  the  data  that  are  available  to  retain  at 
least  50%  of  the  N  input.  Addition  of  a  consider- 
able amount  of  N  with  sewage  or  other  nutrient 
applications  to  terrestrial  systems  and  wetlands 
does  not  change  the  gross  pattern  of  input/output 
relationships  observed.  Added  inputs  to  these  eco- 
systems are  accompanied  by  added  outputs,  result- 
ing in  a  shift  to  parallel  the  ecosystems  receiving 
inputs  of  an  equal  magnitude.  P  input/output  rela- 
tionships differ  somewhat  from  the  patterns  for  N. 
Many  studies  involve  P04  estimation,  rather  than 
total  P;  both  are  reported  here.  While  a  number  of 
ecosystems  retain  a  large  proportion  of  P  inputs, 
many  appear  to  be  nearly  flow-through  systems. 
Terrestrial  systems  exhibit  quite  thorough  removal 
of  added  P04  prior  to  water  outflow,  dramatically 
demonstrated  by  the  horizontal  shift  along  the 
input  axis  from  natural  to  enriched  sites.  This  ter- 
restrial retention  would  not  have  been  predicted 
simply  from  knowledge  of  the  natural  ecosystem's 
processing  capability.  Finally,  wetlands  vary 
broadly  in  the  processing  efficiency  of  added  P, 
ranging  across  an  order  of  magnitude  in  percent 
retention.  (See  also  W89-01827)  (Lantz-PTT) 
W89-01836 


COMPARISONS   OF  THE   PROCESSING   OF 
ELEMENTS  BY  ECOSYSTEMS,  II:  METALS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01837 
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EFFECT  OF  NATURAL  HYDROPERIOD 
FLUCTUATIONS  ON  FRESHWATER  WET- 
LANDS RECEIVING  ADDED  NUTRIENTS, 

Department  of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01838 


SIGNIFICANCE  OF  HYDROLOGY  TO  WET- 
LAND NUTRIENT  PROCESSING, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01839 


EFFECTS  OF  WASTEWATER  ON  WETLAND 
ANIMAL  COMMUNITIES, 

Lake  Michigan  Federation,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01840 


VEGETATION  IN  WETLANDS  RECEIVING 
SEWAGE  EFFLUENT:  THE  IMPORTANCE  OF 
THE  SEED  BANK, 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01842 


PUBLIC  HEALTH  IMPLICATIONS  OF 
SEWAGE  APPLICATIONS  ON  WETLANDS: 
MICROBIOLOGICAL  ASPECTS, 

Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01843 


WILDLIFE     HEALTH     IMPLICATIONS     OF 
SEWAGE  DISPOSAL  IN  WETLANDS, 

National  Wildlife  Health  Lab.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01844 


MICROBIOLOGICAL  STUDIES  OF  MUNICI- 
PAL WASTE  RELEASE  TO  AQUATIC  ENVI- 
RONMENTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-01845 


MICROBIAL  TRANSFORMATIONS  OF  DE- 
TRITAL  CARBON  IN  WETLAND  ECOSYS- 
TEMS: EFFECTS  OF  ENVIRONMENTAL 
STRESS, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01846 


LONG-TERM  IMPACTS  OF  AGRICULTURAL 
RUNOFF  IN  A  LOUISIANA  SWAMP  FOREST, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-01848 


MISSISSIPPI    RIVER    DELTA:    A    NATURAL 
WASTEWATER  TREATMENT  SYSTEM, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01849 


AGING     PHENOMENA     IN     WASTEWATER 
WETLANDS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

For  primary   bibliographic   entry   see   Field    5D. 

W89-01850 


ECOLOGICAL  EVALUATION  PROCEDURE 
FOR  DETERMINING  WETLAND  SUITABIL- 
ITY FOR  WASTEWATER  TREATMENT  AND 
DISCHARGES, 


Southeast  Wisconsin  Regional  Planning  Commis- 
sion, Waukesha. 
For   primary   bibliographic   entry   see   Field    5D. 

W89-01852 


MANAGEMENT  POTENTIAL  FOR  NUTRIENT 
REMOVAL  IN  FORESTED  WETLANDS, 

East   Carolina   Univ.,   Greenville,    NC.   Dept.   of 

Biology. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01853 


WETLAND-WASTEWATER  ECONOMICS, 

Williams  and  Works,  Grand  Rapids,  MI. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01854 


USE  OF  WETLANDS  FOR  WASTEWATER 
TREATMENT  AND  EFFLUENT  DISPOSAL: 
INSTITUTIONAL  CONSTRAINTS, 

Environmental    Protection    Agency,   Washington, 

DC. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01855 


RESPONSES    OF   WETLANDS   AND    NEIGH- 
BORING ECOSYSTEMS  TO  WASTEWATER, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01856 


WETLANDS,  WASTEWATER,  AND  WILDLIFE, 

Utah  State  Univ.,  Logan.  Dept.  of  Wildlife  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01857 


WETLANDS     FOR     WASTEWATER     TREAT- 
MENT: AN  ENGINEERING  PERSPECTIVE, 

Cold    Regions    Research   and    Engineering    Lab., 

Hanover,  NH. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01858 


AQUATIC  BIOLOGY  AND  HYDROELECTRIC 
POWER  DEVELOPMENT  IN  NEW  ZEALAND. 

For   primary   bibliographic   entry   see   Field   6G. 
W89-01871 


LAKE  LEVEL  CONTROL, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Botany. 

A.  F.  Mark. 

IN:    Aquatic    Biology   and   Hydroelectric    Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  113-123,  3  fig,  1  tab,  3 

plates,  10  ref. 

Descriptors:  'Lakes,  *Water  level,  *Water  level 
fluctuations,  *New  Zealand,  Surface  water,  Water 
control,  Ecological  effects,  Shoreline  cover,  Vege- 
tation, Case  studies,  Sediments. 

Lakes  are  a  distinctive  features  of  New  Zealand's 
dynamic  landscape.  Like  most  other  landscape  fea- 
tures, lakes  are  subject  to  natural  processes  which 
are  occasionally  catastrophic.  Natural  catastro- 
phes, however,  are  rare.  Indeed  most  lakes  in  their 
natural  state  have  developed  a  dynamic  equilibri- 
um between  the  variation  in  water  level  and  associ- 
ated wave  regimes,  and  the  physical  and  biological 
features  of  their  shorelines.  Yet  many  of  New 
Zealand's  lakes,  especially  the  larger  ones,  have 
had  their  levels  manipulated  artificially  in  order  to 
control  their  outflow  or  increase  their  storage  and/ 
or  head  of  water,  usually  for  hydroelectric  genera- 
tion but  occasionally  for  irrigation,  or  more  rarely 
for  both.  Others  have  been  created  for  similar 
purposes  as  with  the  Cobb  dam  in  north-west 
Nelson,  Moawhango  dam  south-east  of  Ruapehu  in 
the  headwaters  of  the  Rangitikei,  Lake  Mahiner- 
angi  on  the  eastern  Otago  uplands  or  the  series  on 
the  Waitaki  River  along  the  Otago-Canterbury 
border.  At  least  one  lake,  Ohia  in  Northland,  that 


was  destined  for  reservation  because  of  its  scientif- 
ic value  (preserving  intact  root  systems  of  an  an- 
cient kauri  forest),  has  been  virtually  lost  as  part  of 
agricultural  development.  This  chapter  examines 
the  implications  of  lake  level  fluctuations  on  shore- 
line vegetation  and  sediments,  particularly  in  terms 
of  ecological  tolerances  and  lakeshore  stability. 
(See  also  W89-01871)  (Lantz-PTT) 
W89-01881 


MEASURES  TO  BENEFIT  WETLAND  BIRDS, 

Ministry   of  Agriculture   and   Fisheries,   Dunedin 

(New  Zealand). 

J.  M.  Neilson. 

IN:   Aquatic    Biology   and    Hydroelectric    Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  168-179,  2  plates,  16  ref. 

Descriptors:  *Wetlands,  *Birds,  *Environmental 
protection,  'Ecosystems,  'Reservoirs,  Hydroelec- 
tric plants,  Wildlife,  Species  diversity,  Waterfowl, 
Lakes,  Rivers. 

The  construction  of  reservoirs  frequently  occurs  at 
the  expense  of  a  river-dwelling  and  adapted  bird 
fauna.  Dams  are  replacement  habitats  consisting  of 
large  and  often  regular  shaped  bodies  of  water 
which  provide  opportunities  for  the  establishment 
of  bird  groups  different  from  those  supplanted  by 
the  reservoir.  The  wildlife  manager's  challenge  is 
to  determine  by  which  methods  these  new,  or 
expanded,  water  bodies  can  best  be  managed  to 
provide  for  a  new  and  diverse  bird  fauna.  Habitat 
improvement  measures  for  birdlife  can  increase  the 
numbers  and  diversity  of  birds  using  reservoirs  and 
immediate  environs,  or  those  using  downstream 
residual  river  systems.  This  chapter  identifies  the 
habitat  needs  of  different  groups  of  wetland  de- 
pendent birds  and  suggests  ways  by  which  hydro- 
impoundments  may  be  enhanced  to  benefit  wetland 
birds.  (See  also  W89-01871)  (Lantz-PTT) 
W89-01885 


PREDICTION  OF  PHYTOPLANKTON  ABUN- 
DANCE AND  ITS  EFFECT  ON  WATER  QUAL- 
ITY, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

R.  A.  Hoare,  R.  D.  Pndmore,  and  W.  N.  Vant. 

IN:   Aquatic    Biology   and    Hydroelectric    Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  180-191,  3  fig,  1  tab,  33 

ref. 

Descriptors:  'Phytoplankton,  'Chlorophyll  a, 
'Water  quality,  'Limnology,  'Reservoirs,  Phos- 
phorus, Hydraulic  properties,  Hydraulic  retention 
time,  Turbidity,  Suspended  solids,  Algae. 

Phytoplankton  abundance  (measured  as  chloro- 
phyll a)  can  be  predicted  for  new  impoundments 
from  estimates  of  phosphorus  concentrations  in  the 
inflows,  and  the  hydraulic  properties  of  the  im- 
poundments. The  actual  concentration  found  is 
influenced  unpredictably  by  many  factors  peculiar 
to  each  impoundment,  so  that  there  is  a  30% 
probability  that  actual  chlorophyll  concentrations 
will  be  greater  than  twice  the  predicted  value  or 
less  than  half  of  it.  If  the  hydraulic  retention  time 
of  the  impoundment  is  short  (i.e.,  less  than  a  few 
weeks)  the  prediction  methods  given  here  should 
not  be  used  at  all.  The  appearance  of  the  water 
(i.e.,  its  clarity),  can  be  determined  by  the  effects  of 
the  phytoplankton,  but  is  can  also  be  expected  that 
it  will  frequently  be  controlled  by  inorganic  sus- 
pended solids,  or  other  non-algal  constituents,  such 
as  dissolved  color.  At  present,  there  are  no  well 
established  methods  for  predicting  the  amounts  of 
these  materials  in  impoundments.  (See  also  W89- 
01871)  (Lantz-PTT) 
W89-01886 


PERIPHYTON, 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
B.  J.  F.  Biggs. 

IN:  Aquatic  Biology  and  Hydroelectric  Power 
Development  in  New  Zealand.  Oxford  University 
Press,  New  York.  1987.  p  192-206.  3  fig,  2  tab,  59 
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Descriptors:  •Periphylon,  'Environmental  effects, 
•Algae,  'Aquatic  plants,  'Epiphytes,  'Rivers,  Res- 
ervoirs, Lakes.  Biodegradation,  Filtration,  Absorp- 
tion, Hydroelectric  plants,  Ecological  effects. 

The  algal  periphyton  is  subdivided  according  to 
the  nature  of  the  substrate  on  which  it  grows  (e.g. 
communities  growing  on  rocks  are  called  'epi- 
lithic';  on  higher  plants,  'epiphytic';  on  mud  and 
sand,  'epipelic'),  and  it  ranges  in  structure  from  a 
fine  invisible  film  to  beds  of  long  filaments  cover- 
ing the  bottom  of  rivers.  In  open  river  systems  the 
algal  periphyton  may  be  the  main  source  of  energy 
for  higher  biological  communities  such  as  benthic 
invertebrates.  The  periphyton  also  plays  a  major 
role  in  purification  of  water,  acting  as  a  physical 
filter  of  particulate  matter;  a  site  for  bacterial 
breakdown  of  organic  wastes;  absorbing  some 
waste  constituents;  and  by  releasing  oxygen. 
Where  physical  conditions  are  suitable  (e.g.  low 
summer  flows  and  stable  river  bed  sediments)  and 
where  inorganic  nitrogen  and  phosphorus  enrich- 
ment occurs,  they  may  proliferate,  forming  dense 
green  mats.  These  mats  may  degrade  water  quality 
through  diel  fluctuations  in  pH  and  dissolved 
oxygen,  clog  water  abstraction  structures,  and  be 
aesthetically  undesirable.  Hydroelectric  impound- 
ments usually  have  major  impacts  on  freshwater 
environments  through  converting  a  riverine  eco- 
system to  a  lake  ecosystem.  Internationally,  there 
appear  to  have  been  few  studies  on  the  impacts  of 
hydroelectric  power  development  on  periphyton. 
The  nature  of  communities  in  a  number  of  reser- 
voirs has  been  documented  and  some  quantitative 
studies  have  been  carried  out  on  communities  in 
rivers  downstream  of  power  developments.  This 
chapter  reviews  this  information,  and  more  general 
ecological  studies,  to  highlight  changes  that  occur 
to  periphyton  with  the  construction  and  manage- 
ment of  hydroelectric  power  stations.  These  stud- 
ies have  all  documented  proliferations  of  periphy- 
ton below  impoundments;  one  also  found  major 
differences  in  community  type  compared  with  non- 
regulated  areas.  Bryophytes  and  filamentous  green 
algae  were  the  most  favored  groups  of  organisms. 
(See  also  W89-01871)  (Lantz-PTT) 
W89-01887 


AQUATIC  MACROPHYTES, 

Ministry    of   Energy,    Dunedin    (New    Zealand). 

Electricity  Div. 

For   primary   bibliographic   entry   see   Field    6G. 

W89-01888 


INVERTEBRATES, 

Canterbury   Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01889 


WETLAND  BIRDS, 

Ministry    of   Agriculture    and    Fisheries,    Christ- 
church  (New  Zealand). 
K.  F  D.  Hughey. 

IN:  Aquatic  Biology  and  Hydroelectric  Power 
Development  in  New  Zealand.  Oxford  University 
Press,  New  York.  1987.  p  264-275,  4  fig,  2  plates, 
26  ref. 

Descriptors:  'Wetlands,  'Birds,  'Waterfowl, 
•New  Zealand,  'Water  resources  development, 
Rivers.  Aquatic  animals,  Ducks,  Wrybills,  Terns, 
Black  stilts,  Ecosystems,  Flood  control,  Channels, 
Hydroelectric  plants. 

A  diverse  range  of  bird  species  and  bird  communi- 
ties occupy  riverine  environments  in  New  Zealand. 
Some  river-dwelling  species  are  highly  endan- 
gered, e.g.  black  stills  on  braided  rivers,  while 
others  are  considered  to  be  threatened:  e.g.  wry- 
bills,  black-fronted  terns,  and  banded  dotterels  also 
on  braided  rivers,  and  blue  ducks  on  upland  single 
channel  rivers.  Birds  of  braided  riverbeds  are  sus- 
ceptible to  the  impact  of  hydroelectric  power  de- 
velopment as  are  blue  ducks  on  single  channel 
rivers.  Apart  from  dams  other  impacts  are  linked 
with  water  abstraction  for  irrigation,  channeliza- 
tion  for   flood   control   and   property   protection, 


vegetation  encroachment  and  water  pollution.  This 
chapter  identifies  the  different  bird  communities 
typical  of  New  Zealand's  main  river  types,  exam- 
ines current  methods  of  impact  assessment  and 
evaluation  for  hydroelectric  power  dam  develop- 
ment, describes  the  results  being  obtained  from 
existing  approaches  and  recommends  where  future 
work  in  New  Zealand  should  be  directed.  (See  also 
W89-0 1871)  (Lantz-PTT) 
W89-01891 


FACTORS  AFFECTING  THE  ACCEPTANCE 
AND  REJECTION  OF  GENETICALLY  AL- 
TERED MICROORGANISMS  BY  ESTAB- 
LISHED NATURAL  AQUATIC  COMMUNI- 
TIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01908 


CHARACTERISTICS  OF  SOME  LARGE-SCALE 
RESERVOIRS  IN  THE  U.S.  AND  CANADA, 

E.  O.  Gangstad,  F.  L.  Nibling,  and  J.  J.  Sartoris. 
IN:      Environmental      Management      of     Water 
Projects,  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 
p  27-34,  5  tab,  1 1  ref. 

Descriptors:  Fate  of  pollutants,  'Aquatic  weed 
control,  Reservoirs,  Canada,  Multiple  regression 
analysis,  Dichlorophenoxyacetic  acid,  Water  qual- 
ity, Seasonal  variation. 

Reservoir  and  waterway  data  cooperatively  assem- 
bled from  a  variety  of  governmental  agencies  in 
the  U.S.  and  Canada  are  summarized.  Contributors 
from  the  U.S.  were  the  Tennessee  Valley  Author- 
ity (TV A),  U.S.  Army  Corps  of  Engineers 
(Corps),  and  the  Bureau  of  Reclamation  (USBR). 
Information  on  lakes  in  British  Columbia  was  fur- 
nished by  the  Ministry  of  Environment,  British 
Columbia,  Canada.  Data  on  residues  of  2,4-dichlor- 
ophenoxyacetic  acid  (2,4-D)  used  for  Eurasian  wa- 
termilfoil  control  in  reservoirs  in  British  Columbia, 
and  TVA,  Corps  and  USBR  projects  were  subject- 
ed to  stepwise  multiple  regression  analysis.  Results 
of  this  study  showed  that  season,  volume,  and  rate 
were  highly  significant.  The  depth  of  the  reservoir 
(feet)  and  time  after  application  (days)  were  not 
significant,  i.e.,  they  were  adequately  measured  by 
the  above  variables.  The  standard  application  rate 
of  20  to  40  lb/acre  did  not  produce  2,4-D  residues 
in  large  reservoirs  above  the  tolerance  level  of  100 
ppb.  (See  also  W89-01990)  (Author's  abstract) 
W89-01992 


BIOLOGICAL  PARAMETERS  OF  THE  TVA 
EURASIAN  WATERMILFOIL  MANAGEMENT 
PROGRAM, 

Environmental    Protection    Agency,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01993 


ECOLOGICAL  PARAMETERS  INFLUENCING 
AQUATIC  PLANT  GROWTH, 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01994 


BIOLOGICAL  PARAMETERS  INFLUENCING 
GROWTH  AND  REPRODUCTION  OF  HY- 
DRILLA, 

Environmental    Protection    Agency,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01995 


TOXIC  CONTAMINATION  IN  LARGE  LAKES. 
VOLUME  I:  CHRONIC  EFFECTS  OF  TOXIC 
CONTAMIMANTS  IN  LARGE  LAKES. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-02121 


TOXIC  CONTAMINATION  IN  LARGE  LAKES. 
VOLUME  II:  IMPACT  OF  TOXIC  CONTAMI- 
NANTS ON  FISHERIES  MANAGEMENT. 


For  primary  bibliographic  entry  see  Field  5C. 
W89-02137 


LAKE  ORTA  (N.  ITALY):  RECOVERY  AFTER 
THE  ADOPTION  OF  RESTORATION  PLANS, 

Istituto  Italiano  di  Idrobiologia,  Novara. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02142 


RIVERINE  AND  OTHER  TROPICAL  LAKES 
AND  THEIR  FISHERIES, 

East-West  Center,  Honolulu,  HI. 
J.  E.  Bardach. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  131-150,  4  fig,  1  tab,  26  ref. 

Descriptors:  'Limnology,  'Tropical  regions, 
'Fisheries,  'Lakes,  'Water  pollution  effects,  Aqua- 
culture,   Fish,   Species  diversity,   Shallow  water. 

Large  shallow  lakes,  mostly  in  the  tropics  and  their 
flood  plains  include  such  water  bodies  as  the  Great 
Lake  of  Cambodia,  Lake  Chad  and  others,  as  well 
as  China's  largest  fresh  water  lakes.  They  have 
been  and  are  being  affected  by  changes  in  water 
regimes  related  to  population  increases  and  shifts. 
The  resulting  fairly  rapid  alterations  in  availability 
of  water,  spatially  and  temporally,  as  well  as  pollu- 
tion have  greatly  reduced  fish  production  in  these 
waters.  It  has  even  led  to  the  loss  of  certain  spe- 
cies. In  view  of  the  importance  of  fresh  water 
fisheries  in  the  nutrition  of  many  millions  of  ripari- 
an dwellers,  development  of  measures  to  cope  with 
these  changes  are  of  great  urgency.  Traditional 
and  still  ongoing  fisheries  in  large  shallow  lakes 
were  often  based  on  extensive  aquaculture  tech- 
niques which  now  cannot  be  practiced  any  more. 
Intensification  of  aquaculture  is  being  advocated  to 
make  up  for  shortfalls  in  annual  fish  harvests.  Ob- 
stacles to  the  realization  of  such  measures,  here  to 
be  treated  also,  are  technical  as  well  as  economic 
and  social.  (See  also  W89-02137)  (Author's  ab- 
stract) 
W89-02143 


LAKE  BIWA,  ITS  VALUE  AND  RELATION  TO 
TRIBUTARY  STREAMS, 

Shiga  Univ.,  Otsu  (Japan). 
S.  Mori. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  151-168,  7  fig,  1  tab,  16  ref. 

Descriptors:  'Lake  Biwa,  'Japan,  'Water  pollu- 
tion effects,  'Lakes,  'Path  of  pollutants,  Gravel, 
Sediment  transport,  Nutrients,  Herbicides,  Heavy 
metals,  Nitrogen,  Phosphorus,  Fate  of  pollutants. 

Lake  Biwa  has  an  extraordinarily  long  history, 
between  2  and  3  million  years,  which  indicates  that 
this  lake  is  the  second  or  third  oldest  lake  in  the 
world  and  that  it  has  been  formed  by  repetition  of 
land  depressions  and  deposition  of  gravel  or  soil 
carried  from  the  surroundings  through  tributary 
streams.  Owing  to  this  long  history  some  orga- 
nisms have  developed  characteristic  habits,  such  as 
the  fish  Ayu  or  crucian  carps.  More  than  460 
streams  flow  into  this  lake.  The  main  effects  of 
these  streams  are:  (1)  sedimentation,  and  (2)  carry- 
ing various  contaminants,  including  nutrients,  her- 
bicides and  heavy  metals,  to  the  lake.  As  for  the 
nutrients,  about  8,320  kg  of  total  N  and  878  kg  of 
total  P  are  conveyed  daily  to  the  lake,  principally 
by  streams.  Because  of  regulation  harmful  influ- 
ences from  insecticides  have  remarkably  de- 
creased, but  there  is  no  prohibitive  rule  for  herbi- 
cides. Heavy  metals  are  uniformly  deposited  in  the 
bottom  sediments  but  no  real  injury  is  observed. 
(See  also  W89-02137)  (Lantz-PTT) 
W89-02144 


EFFECTS  OF  CONTAMINANTS  LOADINGS 
ON  FISHERIES  YIELDS  FROM  LARGE 
LAKES, 

Ontario  Ministry  of  Natural  Resources,  Thunder 
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Bay.  Fisheries  Research  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02145 


INDEXES   FOR   ASSESSING   FISH   BIOMASS 
AND  YIELD  IN  RESERVOIRS, 

Aquatic  Ecosystem  Analysts,  Fayetteville,  AR. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-02146 


RESTOCKING  OF  GREAT  LAKES  FISHES 
AND  REDUCTION  OF  ENVIRONMENTAL 
CONTAMINANTS  1960-1980, 

Michigan  State  Univ.,  East  Lansing. 

For  primary  bibliographic  entry  see  Field  81. 

W89-02148 


FISHES,  FISHING  AND  POLLUTION  IN  LAKE 
VANERN  (SWEDEN), 

Eco  Research  and  Resource  Planning,  Bromma 

(Sweden). 

For  primary  bibliographic  entry  see  Field  81. 

W89-02149 


PREDICTING,  VALIDATING  AND  MONITOR- 
ING EFFECTS  OF  TOXICS  ON  LARGE  LAKE 
ECOSYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-02153 


TOXIC  CONTAMINATION  IN  LARGE  LAKES. 
VOLUME  III:  SOURCES,  FATE,  AND  CON- 
TROLS OF  TOXIC  CONTAMINANTS. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-02155 


CHEMICAL  LIMNOLOGY  OF  PCBS  IN  LAKE 
SUPERIOR  -  A  CASE  STUDY, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02172 


ECONOMIC  VIEW  OF  THE  GREAT  LAKES, 

Center  for  the  Great  Lakes,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-02177 


HISTORIC    ROLE    OF   A    LARGE    LAKE    IN 
JAPAN  -  THE  CASE  OF  LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For  primary   bibliographic   entry   see   Field   6G. 

W89-02178 


TRANSBOUNDARY  MANAGEMENT  OF  LAKE 
GENEVA, 

Republic  et  Canton  de  Geneve,  Suisse.  Dept.  des 

Traveaux  Publics. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02180 


MODEL-BASED  EDUCATION  SUPPORT  SYS- 
TEMS: APPLICATION  TO  LARGE  LAKES 
AND   HAZARDOUS   WASTE  MANAGEMENT, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-02181 


LAKE  RESOURCES  AND  FISHERIES  UTILI- 
ZATION IN  HUBEI  PROVINCE, 

Hubei  Aquatic   Products  Science   Research   Inst. 
(China). 
Y.  M.  Zhang. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  269-275,  1  tab. 


Descriptors:  *Lakes,  'Water  management,  'Fish- 
eries, "Hubei  province,  'Japan,  Aquaculture,  Reg- 
ulations, Hydrologic  regime,  Fishing,  Lake  fisher- 
ies, Management  planning. 

There  are  636  lakes  in  Hubei,  China,  province  with 
a  total  area  of  3000  square  kilometers.  The  lakes 
are  similar  to  each  other  in  external  and  internal 
conditions.  Since  the  natural  environmental  of 
lakes  located  in  Hubei  province  is  rather  sample, 
the  hydrological  characteristics  of  each  are  almost 
the  same.  Fishing  practices  associated  with  a  par- 
ticular lake  size  can  be  divided  into  three  types:  (1) 
The  majority  of  lakes  are  of  the  middle  to  large 
size  (area  >  30  sq  km)  and  are  grouped  into  the 
first  lake  type.  Here,  emphasis  is  placed  on  fishing 
the  natural  fish  communities;  (2)  In  the  second  type 
of  lakes,  the  majority  are  medium-sized  (area  7-30 
sq  km).  They  are  part  of  extensive  cultivation;  (3) 
The  third  type  of  lake  concerns  those  where  inten- 
sive fish  culturing  as  a  result  of  extensive  stocking 
is  practiced.  There  are  special  institutions  which 
are  responsible  for  the  management  of  fishing 
grounds.  They  are  established  for  all  lakes  which 
have  been  utilized  for  fisheries.  Responsibilities  are 
as  follows:  (1)  Making  rules  and  regulations  for 
breeding  protection  and  fishing;  (2)  Producing  fry 
and  fingerlings  to  meet  the  needs  for  stocking;  (3) 
Rehabilitation  and  protection  of  the  fisheries  envi- 
ronment; and  (4)  Managing  the  sale  of  the  product, 
etc.  (See  also  W89-02176)  (Lantz-PTT) 
W89-02193 


YAKIMA  RIVER  SPRING  CHINOOK  EN- 
HANCEMENT STUDY.  ANNUAL  REPORT  FY 
1986, 

Colorado  Dept.  of  Local  Affairs,  Denver. 
For  primary  bibliographic  entry  see  Field  81. 
W89-02260 
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USE  OF  RADIOMETRIC  (CS-137,  PB-210), 
GEOMORPHIC,  AND  STRATIGRAPHIC 
TECHNIQUES  TO  DATE  RECENT  OXBOW 
SEDIMENTS  IN  THE  RIO  PUERCO  DRAIN- 
AGE GRANTS  URANIUM  REGION,  NEW 
MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-01320 


DECLINE  IN  THE  SUSPENDED  LOAD  OF 
THE  LOWER  MISSISSIPPI  RIVER  AND  ITS 
INFLUENCE  ON  ADJACENT  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-01321 


RIVER-BEND  CURVATURE  AND  MIGRA- 
TION: HOW  ARE  THEY  RELATED, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geolo- 
gy- 

D.  J.  Furbish. 

Geology  GLGYB,  Vol.  16,  No.  8,  p  752-755, 
August  1988.  4  fig,  26  ref.  National  Science  Foun- 
dation Grant  DEB  80-12095. 

Descriptors:  'Channel  morphology,  Scour,  'Me- 
anders, 'Geomorphology,  Rivers,  River  flow,  Hy- 
draulic models,  Mathematical  models,  River  bends, 
Curvature,  Migration,  Beatton  River,  Canada, 
Flow  velocity,  Sedimentation,  Sediment  transport, 
Stream  erosion. 

The  asymmetric  velocity  distribution  that  charac- 
terizes the  flow  field  in  river  bends  originates  with 
acceleration  induced  by  bend  curvature.  This  influ- 
ence of  curvature  is  cumulative  in  the  sense  that 
the  asymmetry,  reflected  by  cross-channel  dis- 
placement of  the  filament  of  high  velocity,  starts  to 
develop  at  the  bend  entrance  and  increases  down- 
stream as  far  as  the  curvature  of  the  bend  is  sus- 
tained. Local  rates  of  bend  migration  measured 
normal  to  the  channel  centerline  are  then  propor- 
tional to  the  local  flow  asymmetry.  The  average 


migration  rate  for  a  bend  can  be  related  to  its 
average  curvature  by  integrating  the  effects  of 
curvature  and  associated  bed  forms  over  bend 
length.  Published  data  for  bends  of  the  Beatton 
River,  Canada,  confirm  that  average  migration 
rates  increase  monotonically  with  average  curva- 
ture if  bend  length  is  taken  into  account.  (Author's 
abstract) 
W89-01336 


HYDROLOGIC    FACTORS    TRIGGERING    A 
SHALLOW  HILLSLOPE  FAILURE, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For   primary   bibliographic   entry   see   Field   2G. 
W89-01363 


PROGRESSIVE  ALTERATION  OF  FINE  SEDI- 
MENT ALONG  AN  URBAN  STORM  DRAIN, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
A.  H.  Roberts,  J.  B.  Ellis,  and  W.  B.  Whalley. 
Water  Research  WATRAG,  Vol.  22,  No.  6,  p  775- 
781,  June   1988.   2  fig,    1   tab,   36  ref,   12  plates. 

Descriptors:  'Suspended  sediment,  'Storm  drains, 
'Catchment  areas,  'Sediment  properties,  Particle 
abrasion,  Cementation,  Electron  microscopy, 
London,  England,  Urban  areas,  Fuzzy  analysis, 
Frequency  distribution,  Settling  basins,  Silica, 
Storm  runoff,  Sedimentation,  Sediment  grading, 
Statistics. 

Progressive  changes  in  size  and  surface  texture 
were  examined  along  a  storm  drain  using  an  elec- 
tronic particle  counter  and  scanning  electron  mi- 
croscopy. The  catchment,  in  North  West  London 
(England),  covered  420  ha  and  the  storm  sewer 
was  1740  m  in  total  length  with  varying  diameters 
and  gradients.  A  Fuzzy  Classification  technique 
was  used  to  analyze  the  micrographs.  Particle  size 
distributions  were  predominantly  bimodal  and 
could  be  explained  by  cementation  by  silica  of 
individual  particles  into  aggregates.  The  degree  of 
particle  abrasion  and  of  cementation  increased 
with  the  distance  travelled  downstream,  making  it 
possible  to  recognize  new  material  entering  from 
the  surface  by  its  lesser  degree  of  abrasion.  This 
relationship  was  interrupted  by  the  presence  in  the 
storm  drain  of  a  settling  pond,  which  played  a 
significant  role  in  allowing  larger  individual  parti- 
cles and  aggregates  to  settle  out.  (Rochester-PTT) 
W89-01457 


AQUATIC  SEDIMENTS, 

Environmental  Protection  Agency,  Chicago,  IL. 

Environmental  Services  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01504 


SEDIMENTATION  OF  A  HETEROGRANULAR 
MIXTURE:  EXPERIMENTAL  LAMINATION 
IN  STILL  AND  RUNNING  WATER, 

G.  Berthault. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  306,  No.  11,  p  717-724, 
March  21,  1988.  8  fig,  4  ref. 

Descriptors:  'Particle  size,  'Lotic  environment, 
'Lentic  environment,  'Sedimentation,  'Deposi- 
tion, 'Heterogranular  sediments,  Lamination, 
Flow,  Flumes,  Flow  velocity. 

The  experiments  demonstrate  that  in  still  water, 
continuous  depositing  of  heterogranular  sediments 
gives  rise  to  laminae  that  disappear  progressively 
as  the  height  of  the  fall  of  particles  into  water,  and 
apparently  their  size,  increase.  The  first  experi- 
ments used  a  mixture  of  two  types  of  sand,  one 
white  and  calibrated  between  20-80  micrometers, 
the  other,  colored  with  methylene  blue  with  cali- 
brations increasing  in  size.  It  was  poured  into  a 
rectangular  tube  filled  first  with  2  m  of  water,  then 
4.7  m  of  water.  The  flow  varied  from  35-170  cu  cm 
per  5  min  with  2  m  of  water;  at  4.7  m  it  remained 
constant  at  40  cu  cm  per  min,  then  more  slowly  at 
200-400  cu  cm  per  hr.  Lamination  was  present  at  a 
water  depth  of  2  m;  at  4.7  m  lamination  was 
present  only  at  the  highest  flow  rates,  and  disap- 
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peared  with  increasing  particle  size.  The  direction 
of  lamination  formed  by  sediments  falling  on  a 
slope  was  observed  in  an  aquarium  with  a  water 
depth  of  1.1  m.  Slopes  of  6  degrees  and  15  degrees 
were  used.  Laminae  were  parallel  to  the  slope  of 
the  upper  part  of  the  deposit.  In  the  final  experi- 
ment, a  recirculating  flume  with  a  water  discharge 
rate  of  16-70  1/sec  was  used.  At  speed  greater  than 
0.4  m  per  sec,  many  closely  related  types  of  lam- 
inations appeared  in  the  structure  of  the  deposit. 
(Author's  abstract) 
W89-01511 


SYNGENETIC  ORIGIN  OF  GYPSUM  CRYS- 
TALS BEARING  BACTERIAL  CALCITE  NEO- 
FORMATION,  DISCOVERED  WITHIN  SUS- 
PENDED MATTER  IN  THE  LOIRE  RIVER  ES- 
TUARY, 

Nantes  Univ.  (France).  Lab.  de  Geologie  Marine. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-01512 


SAND  RIGHTS:  USING  CALIFORNIA'S 
PUBLIC  TRUST  DOCTRINE  TO  PROTECT 
AGAINST  COASTAL  EROSION, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01519 


WEATHERING  AND  SOIL-FORMING  PROC- 
ESSES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 
M.  A.  Velbel. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer-Verlag, 
New  York.  1988.  p  93-102. 

Descriptors:  'Weathering,  *Soil  genesis, 
•Coweeta,  *North  Carolina,  Geohydrology,  Soil 
erosion,  Erosion,  Rock  mechanics,  Geochemistry, 
Mica,  Garnet,  Feldspar,  Bedrock,  Fluvial  sedi- 
ments. 

Most  weathering  profiles  of  the  Coweeta  Hydro- 
logic  Laboratory  comprise  thin  (to  about  30  cm)  A 
and  B  horizons  atop  substantial  thicknesses  (ave. 
about  6  m)  of  saprolite.  Extensive  isovolumetric 
weathering  of  rock  to  saprolite  results  in  the  land- 
scape being  covered  by  a  porous,  permeable  blan- 
ket of  weathered  material  which  supplies  stream- 
flow  as  water  drains  slowly  from  it,  and  which  is 
vulnerable  to  erosion  by  fluvial  processes  and  land- 
slides. Rock  weathering  to  saprolite  occurs  primar- 
ily via  weathering  of  three  major  rock-forming 
minerals:  biotite  mica,  almandine  garnet,  and  plagi- 
oclase  feldspar.  Geochemical  mass-balance  calcula- 
tions permit  quantification  of  mineral  weathering 
rates  and  rates  of  geomorphically  significant  sapro- 
litization.  Mineral  weathering  rates  determined  for 
Coweeta  WS  27  compare  favorably  with  mineral 
weathering  rates  determined  in  laboratory  experi- 
ments under  similar  hydrogeochemical  conditions. 
One  major  source  of  uncertainty  in  this  compari- 
son of  field  with  laboratory  rates  is  the  difficulty  in 
estimating  reactive  surface  area  of  the  minerals  in 
natural  systems.  Provided  that  future  research  re- 
solves this  difficulty,  it  should  become  practical  to 
use  carefully  constrained  laboratory  experiments  to 
estimate  rates  of  elemental  transfer  in  natural 
weathering  systems.  Transformation  of  bedrock  to 
saprolite  (saprolization)  presently  prepares  the 
landscape  for  erosion  at  a  rate  equal  to  the  long- 
term  average  denudation  rate  for  the  southern 
Appalachians  (4  cm/1000  yrs),  suggesting  that  dy- 
namic equilibrium  of  the  landscape  prevails  in  the 
long  term  In  the  (geologically)  short  term,  erosion 
at  the  top  of  the  profile  is  much  more  sporadic. 
Present  rates  of  erosion  by  normal  fluvial  processes 
suggest  that  high-magnitude,  low-frequency  geo- 
morphic  events  accomplish  most  of  the  short-term 
erosion  required  to  maintain  long-term  geomorphic 
equilibrium  of  the  southern  Blue  Ridge  landscape. 
(See  also  W89-01691)  (Lantz-PTT) 
W89-0I697 


DEBRIS  AVALANCHE  AND  THE  ORIGIN  OF 
FIRST-ORDER  STREAMS, 

Emory   Univ.,   Atlanta,   GA.   Dept.   of  Geology. 
For  primary  bibliographic  entry  see  Field  8E. 


W89-01698 


PHYSICS  OF  SEDIMENT  TRANSPORT,  RESU- 
SPENSION,  AND  DEPOSITION, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
J.  R.  Bennett. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  5-12,  10  fig,  10  ref. 

Descriptors:  •Sediment  transport,  'Suspended 
sediments,  'Sedimentation,  *Lake  Ontario,  'Lake 
Michigan,  *Lake  Erie,  *Path  of  pollutants,  Ekman 
layer,  Recycling. 

Many  long-lived  pollutants  become  attached  to 
particles  in  the  water  and  eventually  find  their  way 
to  the  sediments  of  lakes,  rivers,  harbors,  and 
oceans.  In  some  cases,  this  can  accelerate  the  re- 
moval of  the  pollutants  from  the  ecosystem.  In 
other  cases,  for  example  harbors  where  dredged 
materials  are  disposed  of  on  land,  it  can  lead  to  a 
recycling  of  the  materials  to  their  source  -  people. 
The  general  problem,  resuspension  and  deposition, 
is  described  and  then  emphasis  is  given  to  recent 
quantitative  research  in  Lakes  Ontario,  Michigan 
and  Erie.  Original  calculations  are  presented  to 
show  that  Ekman  layer  sediment  transport  is  im- 
portant in  determining  the  deposition  areas  in  deep 
lakes.  (See  also  W89-01714)  (Lantz-PTT) 
W89-01715 


SEDIMENTS  AS  A  SOURCE  FOR  CONTAMI- 
NANTS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01716 


SOCIAL  AND  HUMAN  RELEVANCE  OF  IN 
SITU  SEDIMENTS, 

Moncton    Univ.    (New    Brunswick).    Faculty   of 

Social  Sciences. 

For  primary  bibliographic  entry  see  Field  6G. 

W89-01726 


NATURAL  SILTATION  OF  BROWN  TROUT 
(SALMO  TRUTTA  L.)  SPAWNING  GRAVELS 
DURING  LOW-FLOW  CONDITIONS, 

Freshwater    Biological     Association,     Ambleside 

(England). 

P.  A.  Carling,  and  C.  P.  McCahon. 

IN:    Regulated    Streams:    Advances   in    Ecology. 

Plenum  Press,  New  York,  1987.  p  229-244,  8  fig,  24 

ref. 

Descriptors:  *Silt,  *Sedimentation,  *Trout, 
•Spawning,  *Streamflow,  *Stream  biota,  *Gravel, 
Ecological  effects,  Suspended  sediment,  Fish,  Par- 
ticle size. 

Both  suspended  load  and  bedload  contribute  to  the 
matrix  material  infilling  gravel  frameworks.  A  se- 
lective depositional  process,  controlled  by  the 
pore-size  distribution  of  the  framework  gravels, 
dictates  the  actual  grain-size  distribution  of  the 
matrix  for  a  given  suspended  sediment  size-range. 
The  results  of  this  investigation  taken  together 
with  those  of  previous  studies  suggest  that  artificial 
spawning  gravels  should  not  be  well  graded. 
Rather,  more  poorly  graded  sediments  with  the 
size  range  truncated  at  2  mm  would  be  preferable 
to  prevent  excessive  quantities  of  silt  entering  the 
void  space.  The  exact  size  distribution  of  such  a 
mix  cannot  be  known  precisely  as  the  optimum 
distribution  will  vary  depending  upon  the  size 
characteristics  of  the  natural  sediment  load.  De- 
spite considerable  scatter  in  the  data,  spatial  pat- 
terns in  both  matrix  deposition  from  suspension 
and  from  bedload  are  evident.  The  pattern  is  more 
smoothed  in  the  case  of  the  finer  suspended  load 
compared  with  the  bedload.  Bed  topography  is 
very  important  in  controlling  the  pattern  of  veloci- 
ty and  hence  the  sediment  supply-rate  and  there- 
fore the  potential  deposition.  Nevertheless  zones  of 
low  velocities  may  also  demonstrate  high  deposi- 


tion rates  where  sediment  is  entrapped  in  eddies. 
Deposition  rates  are  an  order  of  magnitude  less 
than  rates  recorded  in  lowland  streams.  Silting 
although  temporally  and  spatially  variable  is  nev- 
ertheless rapid.  Trout  redds  are  likely  to  be  fully 
silted  in  a  matter  of  a  few  days  under  flow  regimes 
subject  to  small  freshnets  with  an  adequate  supply 
of  fine  sediments.  (See  also  W89-01736)  (Lantz- 
PTT) 
W89-01751 


SUSPENDED  SOLIDS  TRANSPORT  WITHIN 
REGULATED  RIVERS  EXPERIENCING  PERI- 
ODIC RESERVOIR  RELEASES, 

Loughborough   Univ.   of  Technology  (England). 

Dept.  of  Geography. 

D.  J.  Gilvear. 

IN:    Regulated    Streams:    Advances   in   Ecology. 

Plenum  Press,  New  York,  1987.  p  245-255,  8  fig,  23 

ref. 

Descriptors:  *Rivers,  *Regulated  flow,  'Reser- 
voirs, 'Suspended  solids,  'Sediment  transport, 
Wales,  Afon  Trywern,  Washburn  River,  Turbidi- 
ty, Reservoirs. 

Using  a  controlled  reservoir  release  from  Llyn 
Celyn  to  the  regulated  Afon  Trywern,  Wales,  as  a 
case  study,  this  paper  illustrates  turbidity  and  sus- 
pended solids  changes  both  at-a-site  and  down- 
stream. In  addition,  data  collected  during  24  other 
reservoir  releases  are  used  to  examine  the  factors 
determining  suspended  solids  loads.  Eleven  of 
these  were  also  on  the  Afon  Trywern,  ten  on  the 
River  Washburn,  with  one  release  on  each  of  the 
rivers  North  Tyne,  Garry  and  Sutton  Brook.  Re- 
moval of  within-channel  accumulations  of  material 
during  reservoir  releases  results  in  variations  of 
both  turbidity  and  suspended  solids.  With  greater 
loads,  suspended  solids  concentrations  and  the  du- 
ration of  elevated  concentrations  are  increased. 
Turbidity  is  also  increased,  although  this  relates 
not  only  to  the  concentrations  of  suspended  solids 
but  to  the  nature  of  material  is  suspension.  The 
data  demonstrate  the  potential  of  reservoir  releases 
to  remove  fine  superficial  coverings  of  material 
that  accumulate  during  the  low  flows.  Substratum 
disturbance  is  needed  to  remove  material  once  it 
has  infiltrated  the  channel  bed.  The  loads  trans- 
ported and  the  suspended  solids  concentrations  can 
be  related  to  the  time  since  the  last  release.  Thus,  if 
maximum  levels  of  these  parameters  are  defined, 
optimum  time  intervals  can  be  quantified.  Main- 
taining turbidity  below  critical  levels  is  more  prob- 
lematic in  that  it  varies  with  the  nature  of  material 
being  transported.  The  results  presented  here  sug- 
gest that  levels  will  be  highest  when  fine  minero- 
genic  matter  dominate  the  seston.  (See  also  W89- 
01736)  (Lantz-PTT) 
W89-01752 


EFFECTS  OF  SHORT-TERM  REGULATION 
BY  POWER  PLANTS  ON  EROSION  AND 
WATER  QUALITY  OF  A  RIVER, 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). 

For  primary  bibliographic  entry  see  Field  6G. 
W89-01755 


WATER  EROSION  IN  THE  DRYLAND  CROP- 
PING REGIONS  OF  AUSTRALIA.  4.  LAND 
AND  LAND  USE  DATA  FOR  A  RELATIVE  AS- 
SESSMENT OF  POTENTIAL  SOIL  MOVE- 
MENT IN  VICTORIA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 

G.  A.  Yapp,  and  F.  R.  Gibbons. 
CSIRO  Technical  Memorandum  88/7,  June  1988. 
116p,  1  fig,  2  tab,  12  ref. 

Descriptors:  'Erosion,  'Dry  farming,  'Australia, 
'Land  use,  'Soil  erosion,  Farming,  Soil  loss,  Data 
collections,  Maps. 

The  dryland  cropping  region  of  Victoria  is  divided 
into  19  Districts  in  5  Sub-Regions.  Each  includes 
from  one  to  nine  Local  Government  Areas 
(LGAs)  according  to  size  and  comparative  similar- 


32 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


ity  of  environment  and  land  use.  Estimates  are 
given  for  the  proportion  of  each  LGA  in  slope 
classes  that  are  relevant  to  conservation  oriented 
crop  management  practices.  The  principal  crop- 
ping soils  are  allocated  to  these  slope  classes  and 
the  area  cropped  in  a  base  period  (1983-84)  is 
allocated  to  these  soils.  The  logic  of  the  Universal 
Soil  Loss  Equation  (USLE)  is  used  to  estimate  the 
potential  movement  of  soil  from  the  area  cropped 
in  each  soil  x  soil  class  in  the  standard  period. 
(Author's  abstract) 
W89-01804 


RED  RIVER  WATERWAY  SEDIMENTATION 
STUDY  DOWNSTREAM  FROM  LOCK  AND 
DAM  NO.  1:  NUMERICAL  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

R.  R.  Copeland,  and  W.  A.  Thomas. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

HL-88-15,  June  1988.  Final  Report.  65  p,  22  fig,  6 

tab,  24  plates,  1 1  ref. 

Descriptors:  *Red  River,  *Sedimentation,  •Mathe- 
matical models,  "Locks,  *Dams,  'Navigation, 
Model  studies,  Gates,  Deposition,  Sediment  con- 
trol, HEC-2  Model,  TABS-2  Model,  Computer 
models,  Louisiana. 

The  effect  of  recently  constructed  and  proposed 
channel  improvements  on  sedimentation  in  the  Red 
River  (Louisiana)  downstream  from  Lock  and 
Dam  No.  1  were  investigated.  A  one-dimensional 
numerical  model  (HEC-6)  was  used  to  evaluate  the 
effect  of  contraction  works  on  dredging  require- 
ments in  the  navigation  channel.  A  two-dimension- 
al numerical  model  (TABS-2)  was  used  to  evaluate 
proposals  to  reduce  deposition  in  the  downstream 
lock  approach  channel  at  Lock  and  Dam  No.  1. 
Deposition  against  the  downstream  lock  miter  gate 
can  be  reduced  by  raising  the  I-wall  above  the 
water  level.  Deposition  at  the  gate  will  decrease  as 
the  distance  between  the  end  of  the  raised  I-wall 
and  the  lock  gate  increases.  (Lantz-PTT) 
W89-01814 


HANDBOOK    OF    NONPOINT    POLLUTION: 
SOURCES  AND  MANAGEMENT, 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01822 


ATCHAFALAVA  RIVER  DELTA.  REPORT  2: 
HELD  DATA,  SECTION  1:  ATCHAFALAYA 
BAY  PROGRAM  DESCRIPTION  AND  DATA, 
VOLUME  I:  MAIN  TEXT, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-01825 
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MODEL  FOR  INFILTRATION  IN  FROZEN 
SOILS  THAT  ACCOUNTS  FOR  WATER  QUAL- 
ITY (UN  MODELE  POUR  LTNFILTRATION 
DANS  LES  SOLS  GELES  TENANT  COMPTE 
DE  LA  QUALITE  DE  L'EAU), 
Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec).  Centre  de  l'Energie. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-01339 


LOSS   OF   HALIDE   AND   SULPHATE    IONS 
FROM  MELTING  ICE, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01447 


INFLUENCE  OF  PARTITION  COEFFICIENT 
OF  LIPOPHILIC  COMPOUNDS  ON  BIOCON- 
CENTRATION  KINETICS  WITH  FISH, 


Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01448 


ARSENIC  SPECIATION  AND  QUALITY  OF 
GROUNDWATER  IN  A  LEAD-ZINC  MINE, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01456 


SYNGENETIC  ORIGIN  OF  GYPSUM  CRYS- 
TALS BEARING  BACTERIAL  CALCITE  NEO- 
FORMATION,  DISCOVERED  WITHIN  SUS- 
PENDED MATTER  IN  THE  LOIRE  RIVER  ES- 
TUARY, 

Nantes  Univ.  (France).  Lab.  de  Geologie  Marine. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-01512 


EFFECTS  OF  DISSOLVED  OXYGEN  ON  THE 
BIODEGRADATION  OF  BTX  IN  A  SANDY  AQ- 
UIFER, 

Shell  Development  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01557 


PENTACHLOROPHENOL  ADSORPTION  ON 
SOILS  AND  ITS  POTENTIAL  FOR  MIGRA- 
TION INTO  GROUND  WATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01642 


SORPTION  KINETICS  OF  COMPETING  OR- 
GANIC SUBSTANCES  ON  NEW  JERSEY 
COASTAL  PLAIN  AQUIFER  SOLIDS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01643 


CHARACTERIZATION  OF  BASELINE  PRE- 
CIPITATION AND  STREAM  CHEMISTRY 
AND  NUTRIENT  BUDGETS  FOR  CONTROL 
WATERSHEDS, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

W.  T.  Swank,  and  J.  B.  Waide. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  57-79,  9  fig,  12  tab. 

Descriptors:  *Precipitation,  "Streams,  "Chemistry 
of  precipitation,  "Water  chemistry,  "Forest  hy- 
drology, "Acid  rain,  Sulfates,  Hydrogen  ion  con- 
centration, Sulfuric  acid,  Water  pollution  sources, 
Chemical  analysis,  Nitric  acid,  Annual  distribution, 
Chlorine,  Sodium,  Calcium,  Seasonal  variation, 
Potassium,  Magnesium. 

Analysis  of  an  eight-gage  bulk  precipitation  net- 
work distributed  over  the  Coweeta  Basin  shows 
that  weekly  arithmetic  averages  of  ion  concentra- 
tions across  all  gages  provide  a  reasonable  means 
of  estimating  bulk  solute  inputs  to  individual  wa- 
tersheds. Weekly  grab  samples  of  stream  water 
appear  to  be  sufficiently  frequent  to  provide  ade- 
quate estimates  of  solute  export  of  all  ions  except 
S04,  which  is  underestimated  by  grab  sample 
methods.  The  chemical  composition  of  bulk  pre- 
cipitation is  dominated  by  H  and  S04  ions  and  is 
characterized  as  a  dilute  solution  of  sulfuric  and 
nitric  acids  buffered  by  base  cations  to  produce  a 
mean  annual  pH  of  4.6.  Composition  of  stream 
water  representative  of  low-elevation  watersheds 
shows  that  Na  and  HC03  are  the  dominant  ions 
and  that  stream  water  is  characterized  as  a  cation- 
bicarbonate  solution  with  a  mean  pH  of  6.7.  Dry- 
fall  can  be  a  major  source  of  chemical  loading  at 
Coweeta  for  some  ions  and  exhibits  substantial 
year-to-year  variability.  Annual  sulfate  dryfall 
inputs  have  decreased  about  50%  over  a  9-year 
period;  a  slight  tendency  for  a  decline  in  Ca  inputs 
over  time  is  also  apparent.  Sea  salt  aerosols  are  the 


major  sources  of  CI  and  Na  and  about  40%  of  Mg 
in  bulk  precipitation.  Remaining  ions  are  almost 
entirely  of  terrestrial  origin.  Analysis  of  long-term 
trends  of  mean  annual  precipitation  and  stream 
chemistry  showed  no  significant  trends  of  increas- 
ing or  decreasing  acidity,  although  annual  stream 
water  H  ion  concentrations  were  partially  related 
to  precipitation  H  ion  concentrations.  When  all 
ions  in  both  precipitation  and  stream  water  were 
examined,  the  most  definitive  annual  trend  was  an 
increase  in  stream  waters  S04  concentrations.  This 
trend  was  present  for  all  control  watersheds,  with 
an  average  increase  of  about  0.7  microequivalents/ 
L/yr.  The  only  significant  trend  in  precipitation 
chemistry  was  a  decline  in  concentrations  of  Ca 
and  the  four  cations  summed.  (See  also  W89- 
01691)  (Lantz-PTT) 
W89-01695 


STREAM  CHEMISTRY  RESPONSES  TO  DIS- 
TURBANCE, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-01709 


LEACHABILITY  OF  SOLIDIFIED  (BA,  RA)S04 
SEDIMENTS  IN  SIMULATED  SETTLING 
PONDS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02013 
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INVESTIGATIONS  OF  THE  BENTHOS  OF 
MANGROVE  COASTAL  LAGOONS  IN 
SOUTHERN  CUBA, 

Universidad  de  la  Habana  (Cuba).  Centro  de  Inves- 

tigaciones  Marinas. 

R.  Lalana-Rueda,  and  F.  Gosselck. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYA2,  Vol.  71,  No.  6,  p  779-794,  1986.  9  rig,  45 

ref. 

Descriptors:  "Invertebrates,  "Cuba,  "Lagoons, 
"Mangrove  forests,  "Benthos,  Benthic  flora, 
Benthic  fauna,  Biomass,  Nematodes,  Copepods, 
Polychaetes,  Oligochaetes,  Ostracods,  Amphipods, 
Mollusks,  Tanaidaces,  Tolete  lagoon,  Basto 
lagoon,  Species  composition. 

Benthic  studies  were  undertaken  in  two  mangrove- 
lagoons  on  the  south  coast  of  Cuba.  Both  lagoons 
are  approximately  30-50  cm  deep  and  the  tidal 
range  is  15-20  cm.  There  is  little  influx  of  fresh 
water,  and  the  lagoons  are  normally  euhaline.  Most 
of  the  lagoon  bottom  is  not  colonized  by  plants, 
although  filamentous  algae  (Cladophora  and  En- 
teromorpha  spp.)  and  Thalassia  testudinum  grow 
in  a  few  places.  Meiobenthic  organisms  account  for 
92%  of  the  invertebrates  in  the  benthic  zone  of  the 
lagoon.  The  five  most  common  taxa  (Nematoda, 
Copepoda,  Tanaidacea,  Oligochaeta,  Polychaeta) 
account  for  88-94%  of  the  total  number  of  individ- 
uals in  Tolete  Lagoon  and  in  Basto  Lagoon  the 
five  most  common  taxa  (Nematoda,  Copepoda, 
Ostracoda,  Amphipoda,  Polychaeta)  account  for 
97-98%.  Biomasses  were  26.6  g/sq  m  in  Tolete  and 
20.2  g/sq  m  in  Basto  Lagoon.  The  dominant  taxon 
on  the  roots  of  Rhizophora  mangle  is  Crustacea 
(Balanus  eburneus,  B.  recurvus  and  Corophium 
insidiosum),  accounting  for  over  60%  of  the  total 
number  of  individuals.  They  are  followed  by  mol- 
lusks (Crassostrea  rhizophora)  and  the  polychaetes 
(serpulids).  (Author's  abstract) 
W89-01281 


RECOMMENDATIONS  FOR  THE  DETERMI- 
NATION OF  PH  IN  SEA  WATER  AND  ESTUA- 
RINE  WATERS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Physical  Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01295 
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INFLUENCE  OF  TROPICAL  ENVIRONMENT 
CONDITIONS  ON  THE  MORPHOLOGY  AND 
CHEMICAL  COMPOSITION  OF  THE  TEST  OF 
FORAMINTFERA  (GEN.  AMMONIA)  (INFLU- 
ENCE DES  ENVIRONNEMENTS  INTERTRO- 
PICAUX  SUR  LA  MORPHOLOGIE  ET  LA 
COMPOSITION  GEOCHIMIQUE  DE  TESTS 
DE  FORAMINIFERES  (GENRE  AMMONIA) 
DU  SENEGAL), 

Perpignan   Univ.  (France).  Lab.  of  Marine  Sedi- 
mentalogy  and  Geochemistry. 
J.  Ausseil-Badie. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  3)  CHDDAT,  Vol.  306,  p  565-568,  May  21, 
1988.  14  ref.  English  summary. 

Descriptors:  'Foraminifera,  *Estuarine  environ- 
ment, 'Chemical  composition,  'Morphology, 
•Tropical  regions,  Senegal,  Protozoa,  Physical 
properties,  Chemical  properties,  Geochemistry, 
Magnesium,  Heavy  metals,  Strontium,  Calcite, 
Diagenesis,  Environment,  Marine  biology. 

Three  species  of  the  genus  Ammonia  (Foraminif- 
era)  are  studied  in  relation  to  the  physical  and 
chemical  conditions  of  the  water  in  various  estu- 
aries of  Senegal.  Morphological  changes  of  the  test 
and  geochemical  variations  in  the  Mg-  and  Sr- 
content  of  the  calcite  are  related  to  the  degree  of 
environmental  confinement.  The  early  diagenesis  is 
registered  by  an  Mg-enriched  calcite  both  inside 
and  outside  of  the  tests,  while  the  biogenic  calcite 
content  remains  identical  to  the  present  test  calcite. 
(Author's  abstract) 
W89-01357 


MODEL  OF  RESIDUAL  CURRENTS  AND 
POLLUTANT  TRANSPORT  IN  THE  ARABIAN 
GULF, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Mathematical  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01361 


MODELLING    LONG    AND    INTERMEDIATE 
WAVES  IN  A  HARBOR, 

Tetra  Tech,  Inc.,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-01362 


CURRENT  STUDIES  ON  SPECIES  INTERAC- 
TIONS AND  COMMUNITY  ECOLOGY  OF  MA- 
CROBENTHOS  IN  INTERTIDAL  FLATS:  A 
REVIEW,  (IN  JAPANESE), 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 

A.  Tamaki. 

Japanese  Journal  of  Ecology  JJECDN,  Vol.  36, 

No.  I,  p  55-68,  1986.  2  fig,  2  tab,  82  ref.  English 

summary. 

Descriptors:  'Benthic  fauna,  'Intertidal  areas, 
•Aquatic  populations,  'Macroinvertebrates,  'Eco- 
systems, Predation,  Literature  review,  Population 
density,  Case  studies. 

A  review  is  presented  for  experimental  approaches 
to  species  interactions  in  macrobenthos  inhabiting 
intertidal  flats  and  to  the  effects  of  predators  on 
their  abundance  pattern.  Species  interactions  such 
as  reduced  competition  through  partition  of  re- 
sources, inhibition  of  larval  recruitment  by  estab- 
lished adults,  strong  competition  between  adults, 
and  promotive  effects  on  small-sized  organisms  by 
large-sized  bioturbating  infauna  are  discussed.  In 
the  organization  process  of  an  intertidal  flat  com- 
munity, the  importance  of  predation  pressure  low- 
ering the  density  of  macrobenthos  below  the  carry- 
ing capacity  of  their  habitat  and  that  of  adult-larval 
interactions  and  bioturbation  of  sediment  are  high- 
lighted, based  on  the  results  of  two  case  studies. 
(Author's  abstract) 
W89-OI381 


COMBINED  TOXICITY  OF  COPPER,  CADMI- 
UM, ZINC,  LEAD,  NICKEL,  AND  CHROME  TO 
THE  COPEPOD  TISBE  HOLOTHURIAE, 

Athens    Univ.    (Greece).    Zoological    Lab.    and 

Museum. 

For  primary  bibliographic  entry  see  Field  5C. 


W89-01394 


TURBULENCE     MODELING     OF     SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  III, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-01414 


FINITE    ELEMENT    CHARACTERISTIC    AD- 
VECTION  MODEL, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Applied  Marine  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01418 


MODELING    TURBULENT    TRANSPORT    IN 
STRATIFIED  ESTUARY, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Stroe- 

mungsmaschinen. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01419 


DETERMINATION  OF  FORMATE  IN  NATU- 
RAL WATERS  BY  A  COUPLED  ENZYMATIC/ 
HIGH-PERFORMANCE  LIQUID  CHROMATO- 
GRAPHIC TECHNIQUE, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Marine  and  Atmospheric 
Science. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-01421 


SEDIMENT-WATER  OXYGEN  AND  NUTRI- 
ENT FLUXES  IN  A  RIVER-DOMINATED  ES- 
TUARY, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

K.  G.  Teague,  C.  J.  Madden,  and  J.  W.  Day. 
Estuaries  ESTUDO,  Vol.  11,  No.  1,  p  1-9,  March 
1988.  7  fig,  1  tab,  40  ref. 

Descriptors:  'Estuaries,  'Rivers,  'Sediments,  'Nu- 
trients, 'Dissolved  oxygen,  'Nutrient  flux, 
Oxygen,  Nitrogen,  Phosphorus,  Ammonium,  Sea- 
sonal variation,  Bays,  Chemical  properties. 

Sediment  oxygen  uptake  and  net  sediment-water 
fluxes  of  dissolved  inorganic  and  organic  nitrogen 
and  phosphorus  were  measured  at  two  sites  in 
Fourleague  Bay,  Louisiana,  from  August  1981 
through  May  1982.  This  estuary  is  an  extension  of 
Atchafalaya  Bay  which  receives  high  discharge 
and  nutrient  loading  from  the  Atchafalaya  River. 
Sediment  02  uptake  averaged  49  mg/sq  m/h.  On 
average,  NH4(  +  )  was  released  from  the  sediments, 
and  N03(-)  was  taken  up.  However,  very  different 
N03(-)  fluxes  were  observed  at  the  two  sites,  with 
sediment  uptake  at  the  upper,  river-influenced, 
high  N03(-)  site  and  release  at  the  lower,  marine- 
influenced,  low  N03(-)  site.  P04(— )  fluxes  were 
low  and  often  negative,  while  dissolved  organic 
phosphorus  fluxes  were  high  and  positive.  Dis- 
solved organic  nitrogen  fluxes  varied  greatly,  rang- 
ing from  a  mean  of  +305  micromol/sq  m/h  at  the 
lower  bay,  to  -710  micromol/sq  m/h  at  the  upper 
bay.  Total  dissolved  nitrogen  and  phosphorus 
fluxes  indicated  the  sediments  were  a  nitrogen  and 
phosphorus  source  at  the  lower  bay,  and  a  nitrogen 
sink  and  phosphorus  source  in  the  upper  bay.  Mean 
annual  0:N  ratios  of  the  positive  inorganic  sedi- 
ment fluxes  were  27:1  at  the  upper  bay  and  18:1  at 
the  lower  bay.  Based  on  these  data  it  is  hypoth- 
esized that  nitrification  and  denitrification  were 
important  sediment  processes  in  the  upper  bay. 
Atchafalya  River  probably  affected  sediment- 
water  fluxes  through  seasonally  high  nutrient  load- 
ing which  lead  to  net  nutrient  uptake  by  sediments 
in  the  upper  bay  and  released  in  the  lower  bay, 
where  there  was  less  river  influence.  (Author's 
abstract) 
W89-01422 


ESTIMATING  THE  NET  FLUX  OF  NUTRI- 
ENTS BETWEEN  A  SALT  MARSH  AND  A 
TIDAL  CREEK, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Statis- 
tics. 
J.  D.  Spurrier,  and  B  Kjerfve. 


Estuaries  ESTUDO,  Vol.  11,  No.  1,  p  10-14, 
March  1988.  2  fig,  2  tab,  9  ref.  NSF  Grant  DEB 

811952. 

Descriptors:  'Nutrient  flux,  'Marshes,  'Streams, 
'Nutrients,  Salt  marshes,  Tides,  Statistical  analysis, 
Regression  analysis,  Mathematical  models. 

Statistical  aspects  of  estimating  net  fluxes  of  nutri- 
ents between  a  salt  marsh  and  a  tidal  creek  on  a 
tidal  cycle  basis  and  an  annual  basis  are  explored. 
For  individual  tidal  cycles,  the  instantaneous  flux 
of  a  nutrient  is  written  in  a  constrained  linear 
model  as  a  function  of  time.  The  model  is  rewritten 
as  an  unconstrained  model,  and  net  flux  is  shown 
to  be  a  linear  combination  of  the  parameters  of  the 
model.  Standard  linear  models  techniques  can  be 
used  to  make  inferences  about  net  fluxes  on  a  tidal 
cycle  basis.  Considering  a  year  as  a  finite  popula- 
tion of  tidal  cycles,  annual  net  flux  can  be  estimat- 
ed using  a  regression  estimator.  In  the  case  of  the 
flux  of  dissolved  nitrite  plus  nitrate,  the  marsh  was 
found  to  be  a  statistically  significant  sink  for  nitro- 
gen (in  this  form)  from  adjacent  tidal  creeks.  (Au- 
thor's abstract) 
W89-01423 


SEASONAL  AND  SPATIAL  VARIABILITY  IN 
MACROBENTHOS  COMMUNITIES  IN  JA- 
MAICA BAY,  NEW  YORK:  AN  URBAN  ESTU- 
ARY, 

Brooklyn  Coll.,  NY.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01424 


MACROBENTHIC  COMMUNITIES  FROM 
WETLAND  IMPOUNDMENTS  AND  ADJA- 
CENT OPEN  MARSH  HABITATS  IN  SOUTH 
CAROLINA, 

Marine  Resources  Research  Inst.,  Charleston,  SC. 
E.  L.  Wenner,  and  H.  R.  Beatty. 
Estuaries  ESTUDO  Vol.  1 1,  No.  1,  p  29-44,  March 
1988.  7  fig,  4  tab,  51  ref.  Department  of  Commerce 
Grant  NA81AA-D-00093,  NA83AA-D-00057, 
NA84AA-D-00058,  and  NA85AA-D-SG121. 

Descriptors:  'Salt  marshes,  'Benthos,  'Rice  culti- 
vation, 'Reservoirs,  Macroinvertebrates,  Macro- 
phytes,  Spatial  distribution,  Species  diversity,  Pop- 
ulation density,  Habitats,  Wetlands,  Streams,  Sta- 
tistical analysis. 

Forty-eight  core  and  grab  samples  were  taken 
from  two  impoundments  and  an  adjacent  tidal 
creek  and  salt  marsh  during  each  of  six  sampling 
periods  (January,  June  and  November  1983;  and 
January,  April  and  July  1984).  Habitats  sampled 
within  the  impoundments  included  the  perimeter 
ditch  and  shallow  vegetated  areas  dominated  by 
Ruppia  maritima,  Spartina  alterniflora,  and  Scirpus 
robustus.  The  adjacent  tidal  creek  bottom  and  low 
marsh  of  S.  alterniflora  were  sampled  for  compari- 
son with  the  impoundment  sites.  Major  differences 
in  faunal  composition  and  density  of  macrobenthic 
invertebrates  were  observed  between  habitats  in 
this  study.  Macrobenthic  density  was  highest  (475 
individuals  0.05/  sq  m)  at  the  impoundment  site 
dominated  by  Scirpus  robustus,  where  oligochaetes 
were  abundant.  The  open  marsh  site  had  a  density 
of  254  individuals  0.05/sq  m.  Among  unvegetated 
sites,  density  for  all  sampling  periods  was  higher  in 
Chainey  Creek  than  in  the  perimeter  ditches  of  the 
impoundments.  The  total  number  of  taxa  was  high- 
est for  the  open  marsh  and  tidal  creek  sites.  The 
impoundments  contained  vegetated  sites  which 
were  inhabited  by  fewer  species  than  nonimpound- 
ed  sites,  while  the  perimeter  ditch  sites  were  com- 
paratively depauperate.  Cluster  and  nodal  analyses 
identified  four  broad  assemblages  based  on  habitat: 
(1)  an  open  marsh  assemblage;  (2)  a  creek  assem- 
blage; (3)  a  eurytopic  assemblage;  and  (4)  an  im- 
poundment assemblage.  The  separation  of  faunal 
assemblages  by  sampling  site  rather  than  sampling 
period  suggests  that  physical  differences  between 
habitats  were  important  factors  determining  distri- 
bution patterns.  (Author's  abstract) 
W89-01425 
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FOOD  HABITS  AND  DISTRIBUTION  OF  WIN- 
TERING CANVASBACKS,  AYTHYA  VALISIN- 
ERIA,  ON  CHESAPEAKE  BAY, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
M.  C.  Perry,  and  F.  M.  Uhler. 
Estuaries   ESTUDO,    Vol.    11,    No.    1,    p    57-67, 
March  1988.  5  fig,  9  tab,  31  ref. 

Descriptors:  *Estuaries,  *Water  milfoild,  ♦Water- 
fowl, *Food  habits,  *Wetlands  Ducks,  Population 
dynamics,  Habitats,  Spatial  distribution,  Macroin- 
vertebrates,  Clams,  Macrophytes,  Seasonal  varia- 
tion, Regression  analysis,  Chesapeake  Bay. 

Baltic  clams  (Macoma  balthica)  were  the  predomi- 
nant food  items  of  323  canvasbacks  (Aythya  vali- 
sineria)  collected  throughout  Chesapeake  Bay 
during  1970-1979.  Natural  vegetation  constituted 
4%  of  the  food  volume.  Widgeongrass  (Ruppia 
maritima)  and  redhead  grass  (Potamogeton  perfo- 
liatus)  constituted  the  greatest  percent  volume  and 
frequency  of  occurrence  among  the  plant  species, 
whereas  wild  celery  (Vallisneria  americana)  consti- 
tuted only  a  trace  of  the  food  volume.  These 
results  contrast  with  historical  records  of  food 
habits  of  canvasbacks  in  Chesapeake  Bay.  Canvas- 
back  population  estimates  during  the  1970's  were 
examined  to  detect  annual  and  seasonal  changes  in 
distribution.  Linear  regression  analyses  of  winter 
canvasback  populations  in  the  bay  showed  a  signif- 
icant decline  in  the  upper-bay  and  middle-bay  pop- 
ulations, but  no  significant  changes  in  the  lower- 
bay  and  Potomac  River  populations.  The  changes 
in  winter  distribution  and  abundance  of  the  canvas- 
back  appear  related  to  changes  in  natural  food 
availability,  which  is  the  result  of  altered  environ- 
mental conditions  e.g.,  a  decline  in  aquatic  vegeta- 
tion due  to  increased  turbidity  and  herbicides.  (Au- 
thor's abstract) 
W89-01426 


STUDY  ON  POLYCHLORINATED  DIBENZO- 
P-DIOXINS  AND  DIBENZOFURANS  IN 
RIVERS  AND  ESTUARIES  IN  OSAKA  BAY  IN 
JAPAN. 

Setsunan   Univ.,    Neyagawa   (Japan).    Faculty   of 

Pharamaceutical  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01440 


EFFECTS  ON  SALTWATER  ORGANISMS, 

California  State  Univ.,  Long  Beach.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01503 


SYNGENETIC  ORIGIN  OF  GYPSUM  CRYS- 
TALS BEARING  BACTERIAL  CALCITE  NEO- 
FORMATION,  DISCOVERED  WITHIN  SUS- 
PENDED MATTER  IN  THE  LOIRE  RIVER  ES- 
TUARY, 

Nantes  Univ.  (France).  Lab.  de  Geologie  Marine. 
F.  Ottmann,  and  W.  R.  Shi. 

Comptes  Rendus  de  l'Academia  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  306,  No.  12,  p  803-808, 
March  28,  1988.  6  fig,  11  ref. 

Descriptors:  'Estuaries,  'Microbial  degradation, 
•Sediments,  'Bacteria,  'Gypsum,  Clay  formation, 
Loire  River,  France,  Sulfieds,  Calcium  carbonate. 

Gypsum  crystals  found  among  the  suspended 
matter  in  the  Loire  Estuary  originate  from  the 
bacterial  oxidation  of  the  mud's  sulfides.  They 
have  syngenetic  origin.  These  crystals  were  sub- 
jected to  a  further  alteration  with  neo-genesis  of 
the  calcium  carbonate  microcrystals,  also  due  to 
bacterial  action.  This  phenomenon  cound  be  attrib- 
uted to  the  severe  drought  that  has  parched  the 
muds  on  the  Loire's  banks.  (Author's  abstract) 
W89-01512 


INTERNATIONAL  ENVIRONMENTAL  LAW 
AND  POLICY:  AN  OVERVIEW  OF  TRANS- 
BOUNDARY  POLLUTION, 

Illinois  Univ.  at  Chicago  Circle. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01514 


RELATIONSHIPS  OF  PHYTOPLANKTON 
WITH  CERTAIN  ENVIRONMENTAL  FAC- 
TORS IN  THE  SOUTH  EUBOIKOS  GULF 
(GREECE), 

Institute  of  Oceanographic  and  Fisheries  Research, 

Athens  (Greece). 

N.  Friligos,  and  O.  Gotsis-Skretas. 

PSZNI:  Marine  Ecology,  Vol.  8,  No.  1,  p  59-73, 

1987.  4  fig,  5  tab,  34  ref. 

Descriptors:  'Eutrophic  waters,  'Phytoplankton, 
'Gulfs,  'Euboikos  Gulf,  'Mediterranean  Sea,  En- 
vironmental effects,  Nutrients,  Species  diversity, 
Chlorophyll  a,  Diatoms,  Algae,  Salinity,  Zoo- 
plankton,  Eutrophication,  Seas. 

The  abundance  and  taxonomic  diversity  of  phyto- 
plankton was  studied  in  relation  to  certain  environ- 
mental factors  in  the  South  Euboikos  Gulf,  a  re- 
stricted tidal  embayment  on  the  eastern  coast  of 
Greece.  The  northern  part  of  the  gulf  with  higher 
tidal  current  and  influenced  by  sewage  and  indus- 
trial effluents,  showed  high  concentrations  of  nutri- 
ents, a  greater  total  density  of  phytoplankton,  rela- 
tively high  chlorophyll  a  content,  and  a  lower 
taxonomic  diversity  when  compared  with  the 
southern  part.  The  phytoplankton  cycle  was  large- 
ly due  to  changes  in  diatom  concentration.  A  slight 
variation  in  the  occurrence  of  phytoplankton  spe- 
cies and  dominance  and  zooplankton  density  were 
observed  along  the  salinity  gradients.  (Author's 
abstract) 
W89-01520 


STRUCTURE  OF  THE  EPIPHYTIC  COMMU- 
NITY OF  POSIDONIA  OCEANICA  LEAVES  IN 
A  SHALLOW  MEADOW, 

Stazione  Zoologica  di  Napoli  (Italy). 
E.  Casola,  M.  Scardi,  L.  Mazzella,  and  E.  Fresi. 
PSZNI:  Marine  Ecology,  Vol.  8,  No.  4,  p  285-296, 
1987.  7  fig,  2  tab,  21  ref. 

Descriptors:  'Sea  grasses,  'Wetlands,  'Species 
composition,  'Epiphytes,  'Microclimates,  Hy- 
droids,  Bryozoans,  Macrophytes,  Leaves,  Aquatic 
plants,  Ischia  Island,  Italy,  Gulf  of  Naples,  Inverte- 
brates, Succession. 

The  structure  of  the  epiphytic  community  (hy- 
droids,  bryozoans,  and  the  most  abundant  macro- 
phytes) of  Posidonia  oceanica  leaves  in  a  shallow 
meadow  near  Lacco  Ameno,  Island  of  Ischia  (Gulf 
of  Naples,  Italy)  was  studied.  The  structure  of  the 
community  changed  along  an  age  gradient  that 
extended  from  the  inner  to  the  outer  leaves  and 
from  the  basis  to  the  apex  of  each  leaf.  This 
structure  was  also  affected  by  microclimatic  fac- 
tors. The  dynamics  of  community  maturation  is 
described.  (Author's  abstract) 
W89-01522 


PHAGE-SENSITIVE  BACTERIA  IN  SEA- 
WATER  OF  KAGOSHIMA  BAY,  (IN  JAPA- 
NESE), 

Kagoshima   Univ.   (Japan).   Faculty   of  Fisheries. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01523 


CASE  STUDY:  BAY  OF  POZZUOLI  (GULF  OF 
NAPLES,  ITALY), 

ENEA,  La  Spezia  (Italy).  Centro  Richerche  Ener- 

gia  Ambiente. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01732 


WETLANDS, 

Ohio  State  Univ.,  Columbus.  School  of  Natural 

Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01800 


INTERCALIBRATION  OF  ANALYTICAL 
ETHODS  ON  MARINE  ENVIRONMENTAL 
SAMPLES:  RESULTS  OF  MEDPOL  II  EXER- 
CISE FOR  THE  INTERCOMPARISON  OF 
TRACE  ELEMENT  MEASUREMENTS  ON 
MUSSEL  TISSUE  HOMOGENATE  AND 
MARINE  SEDIMENT  (MA-M-2/TM  AND  SD-N- 
1/2/TM). 


International      Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01813 


ATCHAFALAYA  RIVER  DELTA.  REPORT  2: 
FIELD  DATA,  SECTION  1:  ATCHAFALAYA 
BAY  PROGRAM  DESCRIPTION  AND  DATA, 
VOLUME  I:  MAIN  TEXT, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

C.  J.  Coleman,  A.  M.  Teeter,  B.  P.  Donnell,  G.  M. 

Fisackerly,  and  D.  A.  Crouse. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161  as  AD-A197  560. 

Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 

Technical  Report  HL-82-15,  June  1988.  Report  2 

of  a  Series  (in  Two  Volumes).  24p,  9  fig,  1  tab,  3 

photos,  6  ref. 

Descriptors:  'Hydrologic  data  collections,  'Atcha- 
falaya  River,  'Deltas,  'Sedimentation,  'Hydrolog- 
ic studies,  Model  studies,  Louisiana,  Estuaries,  Sa- 
linity, Conductivity,  Suspended  solids,  Water  tem- 
perature, Water  currents. 

Data  collected  for  use  in  development  and  verifica- 
tion of  numerical  and  physical  models  employed  to 
predict  the  evolution  of  the  Atchafalaya  Bay  Delta 
are  described.  Data  collection  was  conducted  in 
this  area  during  1980  through  1983.  Representative 
results  are  included  covering  tidal  elevations,  cur- 
rent velocity,  conductivity,  and  water  temperature, 
suspended  matter,  and  salinity.  Methods  used  in 
obtaining  these  data  are  described.  (Lantz-PTT) 
W89-01825 


WASTEWATER    INPUT   TO   COASTAL   WET- 
LANDS: MANAGEMENT  CONCERNS, 

San   Diego   State  Univ.,   CA.   Dept.   of  Biology. 
For   primary   bibliographic   entry   see   Field    5D. 

W89-01835 


SOME  LONG-TERM  CONSEQUENCES  OF 
SEWAGE  CONTAMINATION  IN  SALT 
MARSH  ECOSYSTEMS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01847 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A,  Saline  Water  Conversion 


NALCO  WATER  HANDBOOK. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-01824 

3B.  Water  Yield  Improvement 


PRECIPITATION  DEVELOPMENT  IN  NATU- 
RAL AND  SEEDED  CUMULUS  CLOUDS  IN 
SOUTHERN  AFRICA, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 

D.  R.  Hudak,  and  R.  List. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

27,  No.  6,  p  734-756,  June  1988.  12  fig,  9  tab,  30 

ref. 

Descriptors:  'Model  studies,  'Precipitation, 
'Cloud  liquid  water,  'Rainfall,  'Cloud  seeding, 
•Weather  modification,  Weather  data  collections, 
Southern  Africa,  Cloud  physics,  Bethlehem  Pre- 
cipitation Research  Project,  Cloud  models. 

The  development  of  precipitation  was  studied  in 
southern  Africa  in  23  clouds,  12  unseeded  and  11 
seeded,  from  11  days  during  the  Bethlehem  Pre- 
cipitation Research  Project.  Surface  and  upper  air 
data  were  used  to  describe  the  environmental  con- 
ditions while  aircraft  and  radar  data  were  used  to 
determine  the  ice  water  budget  in  the  clouds.  Two 
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relatively  simple  cloud  models  were  used  to  help 
identify  seedable  situations.  They  were  a  one-di- 
mensional steady  state  model  with  bulk  microphy- 
sical  parameterization  and  a  one-dimensional  time- 
dependent  model  with  detailed  microphysics.  The 
data  were  divided  into  three  sets  based  on  the  main 
airmasses  affecting  the  area:  maritime  tropical 
(mT),  continental  tropical  (cT),  and  maritime  polar 
(mP).  The  smaller  clouds  on  the  mT  days,  with 
tops  warmer  than  -20  C,  were  the  most  likely 
candidates  for  precipitation  enhancement  from 
both  the  microphysical  and  dynamic  seeding  view- 
points. There  the  time-dependent  model  calculated 
a  precipitation  efficiency  increase  from  2%  to  15% 
due  to  seeding.  For  clouds  in  the  cT  air  the  rapid 
natural  onset  of  ice  suggested  that  they  were  not 
seedable  microphysically.  Clouds  in  the  mP  air 
were  determined  to  be  not  seedable  because  they 
were  either  very  efficient  microphysically  or  their 
lifetimes  were  too  short.  The  developed  proce- 
dures give  insight  into  the  chances  for  rain  en- 
hancement in  a  given  meteorological  situation.  To 
treat  these  results  in  a  statistically  significant 
manner  would  require  a  much  larger  sample  of 
cases.  (Author's  abstract) 
W89-01375 


3C.  Use  Of  Water  Of  Impaired 
Quality 


STRUCTURE  OF  PERIPHYTIC  COMMUNI- 
TIES IN  COOLING  POND  OF  NUCLEAR 
POWER  PLANT, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

8"- 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01273 


REUSING  WATER, 

P.  Schorr,  and  R.  T.  Dewling. 

Civil  Engineering  CEWRA9,  Vol,  58,  No.  8,  p  69- 

71,  August  1988. 

Descriptors:  'Reclaimed  water,  'Wastewater  ren- 
ovation, 'Domestic  water,  'Water  reuse,  Drinking 
water,  Industrial  water,  Irrigation  water,  Ground- 
water recharge. 

The  worst  drought  to  hit  the  U.S.  in  50  years  has 
underscored  the  need  for  conservation,  including 
water  reuse.  The  programs  utilized  by  several 
states  for  reclaiming  wastewater  for  agricultural, 
landscape,  domestic  and  home  use  are  discussed. 
Dual  supply  and  dual  distribution  systems  are  op- 
erating successfully.  They  can  be  adapted  to  local 
conditions  and  fulfill  the  objectives  of  using  only 
the  highest  quality  water  for  drinking  and  lower 
grades  of  water  for  groundwater  recharge,  irriga- 
tion, toilet  flushing,  powerplant  cooling  and  indus- 
trial applications.  While  more  information  is 
needed  on  water  reuse  in  both  humid  and  arid 
climates,  experts  have  predicted  that  it  may  be 
reasonable  to  reuse  10-25%  of  total  water  con- 
sumption in  regions  of  5-10  million  people.  (Sand- 
PTT) 
W89-01347 


ESTIMATING     COSTS     MODEL    OF     DUAL 
WATER  SUPPLY  SYSTEMS, 

Marsan     (Andre)     et     Associes,     Inc.,     Montreal 

(Quebec). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01369 


HEALTH  ASPECTS  OF  THE  USE  OF  RECY- 
CLED WATER  IN  WINDHOEK,  SWA/NA- 
MIBIA, 1974-1983, 

University    of   the    Witwatersrand,   Johannesburg 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01378 


WASTEWATER  RECLAMATION  AND  REUSE, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

T.  Asano. 

Journal    -    Water    Pollution    Control    Federation 


JWPFA5,  Vol.  60,  No.  6,  p  854-856,  June  1988.  46 
ref. 

Descriptors:  'Literature  review,  'Wastewater  ren- 
ovation, 'Wastewater  treatment,  'Water  reuse, 
Water  supply,  Management  planning,  Municipal 
wastewater,  Groundwater  recharge.  Industrial 
wastewater,  Recycling,  Technology. 

Literature  published  in  1987  on  water  reclamation 
and  reuse  is  summarized,  with  emphasis  on  devel- 
opments and  technologies  that  contributed  more  to 
water  supply  benefits  than  to  water  pollution  con- 
trol. Topics  covered  are  international  activities  of 
significance  in  the  wastewater  reclamation  field, 
water  reuse  planning,  municipal  wastewater  reuse, 
groundwater  recharge,  industrial  water  recycling 
and  reuse,  and  development  of  technology.  The 
review  aims  to  include  all  pertinent,  important  and 
significant  articles  without  evaluating  their  merit; 
when  selections  were  made,  availability  of  docu- 
ments and  the  presence  of  new  information  in  the 
article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01478 


WATER  REUSE  AND  RECYCLING  IN  INDUS- 
TRY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5D. 
W 89-02039 


IMPLEMENTATION  OF  AN  AQUEOUS 
WASTE  SUBSTITUTION  PROJECT  AT  GIANT 
CEMENT  COMPANY  AND  COMPLIANCE 
WITH  THE  ASSOCIATED  PERMITS  BY 
SOUTH  CAROLINA  DEPARTMENT  OF 
HEALTH  AND  ENVIRONMENTAL  CONTROL, 
South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia.  Div.  of  Industrial  and 
Agricultural  Wastewater. 
M.  H.  Bushway,  L.  L.  Bunn,  and  R.  J. 
Schoenberger. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  437-446,  2  fig,  4  tab. 

Descriptors:  'Water  pollution  control,  'Cements, 
'Water  reuse,  'Wastewater  treatment,  Costs,  Eco- 
nomic aspects,  Air  pollution,  Volatile  organic  com- 
pounds, Brine,  Organic  compounds. 

Wastewater  reuse  (substitution)  is  not  a  panacea, 
but  for  control  of  polltuion  by  many  types  of 
wastewater  it  is  the  best  choice  available.  Pretreat- 
ment  can  aid  in  making  more  streams  acceptable. 
Unlike  conventional  water  treatment  facilities,  the 
substitution  program  does  not  become  metal  con- 
centration limited.  It  represents  a  cost  competitive, 
environmentally  sound  approach  to  wastewater 
disposal.  Wastewater  substitution  was  found  to 
have:  lower  cost  than  competing  technology  to  the 
waste  generator,  lower  cement  production  costs, 
and  increased  competition  against  imports.  It  is 
good  for  the  environment  because  there  is:  no 
discharge  to  waterways  or  sewers,  no  discharge 
onto  the  land,  and  the  final  product  integrity  re- 
quires close  and  constant  checks  on  the  efficiency 
of  the  kilns.  Emissions  to  the  air  are  controlled. 
Metal  emissions  are  only  slightly  increased  even 
when  the  water  contains  very  high  metal  concen- 
trations. Volatile  organics  are  only  destroyed  be- 
tween 10%  and  40%;  therefore,  they  must  be 
limited  or  pretreated.  Non-volatile  organics  pyro- 
lyze  and,  therefore,  must  be  limited  for  safety  and 
fire.  Salt  brine  has  no  observed  adverse  emission 
concentrations.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02048 


IRRIGATION    OF    PASTURE    WITH    MEAT- 
PROCESSING  PLANT  EFFLUENT, 

Meat   Industry   Research   Inst,   of  New   Zealand, 

Hamilton. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-02055 


WATER  TREATMENT  AND  REUSE, 


Teesside   Polytechnic,   Middlesbrough   (England). 

Dept.  of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-02108 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


EFFECTS  OF  THE  DEVELOPMENT  OF 
RURAL  WATER  SUPPLY  ON  THE  GEO- 
GRAPHIC RHYTHM  OF  THE  VILLAGERS 
AND  AGRICULTURE  IN  THE  MTWARA 
REGION  OF  TANZANIA  (MAASEUDUN  VESI- 
HUOLLON  PARANEMISEN  VAIKUTUS  KY- 
LALAISTEN  MAANTIELEELLISEEN  RYT- 
MIIN  JA  MAANVILJELYYN  MTWARAN 
LAANIN  ALUEELLA  TANSANIASSA), 
Helsinki  Univ.  (Finland).  Inst,  of  Development 
Studies. 
T.  Sitari. 

Terra,  Vol.  98,  No.  2,  p  168-176,  1986.  7  fig,  12  ref. 
English  summary. 

Descriptors:  'Water  supply  development,  'Devel- 
oping countries,  'Agriculture,  Tanzania,  Water 
distribution. 

During  the  current  Decade  of  Water  and  Sanita- 
tion, the  aid  agencies  have  seen  the  improvement 
of  the  water  supply  as  a  priority,  and  it  has  re- 
ceived a  lot  of  attention  from  the  governments  of 
the  developing  countries.  It  can  be  assumed  that 
the  improvement  of  a  water  supply  has  many  ef- 
fects; however,  none  of  them  is  easy  to  measure.  In 
this  article  the  effects  of  the  improved  water 
supply  in  the  Mtwara  Region  of  Tanzania  are 
studied  in  the  framework  of  the  daily  and  annual 
time-space  rhythm  of  the  villagers.  The  improve- 
ment of  the  water  supply  reduces  the  differences  in 
these  rhythms  between  the  villages  and  the  climat- 
ic seasons.  As  a  consequence  of  these  changes, 
people  in  general  will  have  more  spare  time  during 
the  dry  season,  which  eventually  will  be  used  for 
other  activities.  Since  most  of  the  people  are  farm- 
ers, it  would  be  natural  to  use  this  time  for  improv- 
ing and  increasing  agriculture,  but  the  climatic 
conditions  set  limitations  for  this  unless  the  farmers 
can  find  methods  for  water  control  and,  this  way, 
extend  the  cultivating  season.  (Author's  abstract) 
W89-01312 


3E.  Conservation  In  Industry 


WASTE  REDUCTION:  PROGRAM,  PRACTICE 
AND  PRODUCT  IN  CHEMICAL  MANUFAC- 
TURING, 

Dow  Chemical  Co.,  Midland,  MI. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01342 


SOURCE  REDUCTION  TECHNICAL  ASSIST- 
ANCE: A  PILOT  PROJECT  AND  ITS  IMPLICA- 
TIONS FOR  THE  CHEMICAL  INDUSTRY, 

Massachusetts  Dept.  of  Environmental  Manage- 
ment, Boston. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-01343 

3F.  Conservation  In  Agriculture 


EFFECTS  OF  THE  DEVELOPMENT  OF 
RURAL  WATER  SUPPLY  ON  THE  GEO- 
GRAPHIC RHYTHM  OF  THE  VILLAGERS 
AND  AGRICULTURE  IN  THE  MTWARA 
REGION  OF  TANZANIA  (MAASEUDUN  VESI- 
HUOLLON  PARANEMISEN  VAIKUTUS  KY- 
LALAISTEN  MAANTIELEELLISEEN  RYT- 
MIIN  JA  MAANVILJELYYN  MTWARAN 
LAANIN  ALUEELLA  TANSANIASSA), 
Helsinki  Univ.  (Finland).  Inst,  of  Development 
Studies. 

For   primary   bibliographic   entry   see   Field   3D. 
W89-01312 
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Control  Of  Water  On  The  Surface— Group  4A 


CONFLICTS  BETWEEN  WETLAND  CONSER- 
VATION AND  GROUNDWATER  EXPLOITA- 
TION: TWO  CASE  HISTORIES  IN  SPAIN, 

Universidad     Complutense    de     Madrid    (Spain). 

Dept.  of  Geodynamics. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01319 

GROWING  VEGETABLES  WITH  LITTLE 
WATER, 

Botswana  Technology  Centre,  Gaborone. 

I.  Martin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-225611. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

January  1987.  42p. 

Descriptors:  "Vegetable  crops,  *Water  conserva- 
tion, *Plant  growth,  'Drought  resistance,  Agricul- 
ture, Drought,  Water  shortage,  Crops,  Cowpeas, 
Kale,  Onions,  Spinach,  Sweet  potatoes,  Peppers, 
Evaporation,  Agronomy. 

There  are  many  ways  to  cut  down  on  water  use 
when  growing  vegetables.  This  paper  recommends 
using  plants  and  methods  which  require  a  minimal 
input  of  water,  time  and  money.  The  plants  which 
require  the  least  care  are  cowpeas,  rape,  kale, 
perennial  onions,  wild  spinach,  sweet  potatoes  and 
chili  peppers.  When  the  plants  grow  about  5  cm 
high,  then  deep  rooting  can  be  encouraged  by 
watering  them  only  when  they  wilt.  This  saves 
water  because  watering  is  less  frequent,  so  less  is 
lost  through  evaporation.  Further  methods  of 
saving  water  are:  planting  in  basins  or  furrows 
which  collect  rainwater  and  direct  the  water  to  the 
roots;  and  using  waste  water  which  is  not  too 
soapy.  One  can  also  purchase  shade  netting,  drip 
irrigation,  and/or  rainwater  catchment  tanks  and 
gutters,  if  there  is  enough  money  and  experience. 
Other  essential  features  of  gardening  are  protecting 
the  plants  from  wind  and  animals  with  good  fenc- 
ing or  hedges  and  keeping  away  weeds  and  pests. 
(Lantz-PTT) 
W89-01774 


PERSPECTIVE  ON  SOIL  AND  WATER  CON- 
SERVATION AND  AGRICULTURALLY  RE- 
LATED GROUNDWATER  CONTAMINATION, 

Soil  Conservation  Service,  East  Lansing,  MI. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-02198 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


cost  estimation  approach  which  allows  the  user  to 
find  a  least  cost  design.  This  method  has  been  used 
to  solve  a  problem  previously  solved  with  two 
dynamic  programming  algorithms.  Since  the 
spreadsheet  method  does  not  use  a  sophisticated 
optimization  algorithm,  many  simplifying  assump- 
tions made  in  the  dynamic  programming  algo- 
rithms are  not  necessary.  The  results  show  that  the 
spreadsheet  method  was  able  to  significantly  im- 
prove on  the  dynamic  programming  designs  while 
more  consistently  meeting  the  design  criteria.  (Au- 
thor's abstract) 
W89-01365 


BETTER  THAN  'OPTIMAL'  METHOD  FOR 
DESIGNING  DRAINAGE  SYSTEMS, 

CDM,  Raleigh,  NC. 
S.  W.  Miles,  and  J.  P.  Heaney. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWPED5,  Vol.  114,  No.  5,  p  477- 
499,  September  1988.  6  fig,  4  tab,  18  ref. 

Descriptors:  'Drainage  systems,  'Computer  pro- 
grams, 'Storm  runoff,  'Hydraulic  design,  'Auto- 
mation, Computers,  Cost  analysis,  Algorithms, 
Design  criteria,  Spreadsheet  programs,  Florida, 
Performance  evaluation. 

The  Lotus  1-2-3  spreadsheet  package  has  been 
used  to  develop  a  stormwater  drainage  design 
method  which  is  based  on  the  Florida  Department 
of  Transportation's  (FDOT)  hand  tabulation  form 
(FDOT  1987).  By  using  the  FDOT  procedure,  the 
spreadsheet  method  allows  engineers  already  fa- 
miliar with  the  manual  calculation  procedure  to 
more  easily  adapt  to  the  new  microcomputer  envi- 
ronment. The  spreadsheet  performs  the  necessary 
calculations  quickly  and  easily  while  not  hindering 
the  user  with  tedious  input  procedures  and  confus- 
ing algorithms  typical  of  many  computer  codes. 
The  spreadsheet  method  also  employs  a  heuristic 


CISTERNS  FOR  WATER  CONSERVATION 
AND  FLOOD  CONTROL, 

French  (R.H.),  Las  Vegas,  NV. 
R.  H.  French. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWPED5,  Vol.  114,  No.  5,  p  565- 
577,  September  1988.  2  fig,  6  tab,  17  ref. 

Descriptors:  'Cisterns,  'Cost  analysis,  'Arid  re- 
gions, 'Economic  feasibility,  Water  conservation, 
Flood-control  storage,  Storm  runoff,  Nevada, 
Comparison  studies. 

The  potential  contribution  of  privately  owned  cis- 
tern systems  to  both  water  conservation  and  flood 
control  in  arid  and  semi-arid  regions  is  examined. 
Although  cistern  systems  cannot  replace  all  tradi- 
tional flood  control  systems,  in  some  cases  the  use 
of  cistern  systems  may  present  an  economically 
attractive  technique  of  conserving  water  and  con- 
trolling runoff.  For  example,  the  comparison  of  the 
annual  costs  of  cisterns  and  a  small  detention  basin 
demonstrates  that  cisterns  (given  certain  assump- 
tions) may  offer  a  competitive  alternative  if  the 
value  of  the  water  lost  each  year  from  the  deten- 
tion basin  as  runoff  of  evaporation  is  considered.  In 
the  Las  Vegas  area,  the  annual  cost  of  water 
conserved  by  a  cistern  ranges  from  $15  to  17/1,000 
gal,  while  potable  water  currently  costs  approxi- 
mately $1.00/1,000  gal.  Given  the  current  cost  of 
water  in  the  American  Southwest,  cisterns  are  not 
yet  a  viable  water  conservation  alternative.  How- 
ever, in  situations  in  which  water  conservation  and 
flood  control  benefits  can  be  combined,  cisterns 
are  a  cost  effective  alternative  that  should  be  con- 
sidered. (Author's  abstract) 
W89-01370 

MOUNTAIN  CATCHMENT  MANAGEMENT 
WITH  GOAL  PROGRAMMING, 

Department   of  Environmental    Affairs,    Pretoria 

(South  Africa). 

D.  W.  van  der  Zel,  and  B.  H.  Walker. 

Journal         of        Environmental         Management 

JEVMAW,  Vol.  27,  No.  1,  p  25-51,  July  1988.  6 

fig,  4  tab,  22  ref,  5  append. 

Descriptors:  'Watershed  management,  'Land  use, 
♦Decision  making,  'Mountain  streams,  'Manage- 
ment planning,  'Alpine  regions,  Catchment  areas, 
South  Africa,  Sensitivity  analysis. 

The  problem  of  resolving  conflicts  between  goals 
in  the  management  of  mountain  catchments  is  con- 
sidered. The  mountain  catchments  of  Southern 
Africa,  as  defined  here,  take  up  about  12%  of  the 
area,  but  deliver  53%  of  the  mean  annual  runoff. 
No  clear-cut  optimization  method  has  been  avail- 
able to  cope  with  the  multiple  management  goals, 
so  a  procedure  for  land  use  planning  was  devel- 
oped, using  goal  programming  as  the  appropriate 
technique.  The  interaction  between  four  goals  in 
the  Natal  Midlands  mountain  catchment  is  illustrat- 
ed by  optimizing  15  possible  land  uses  on  32  catch- 
ment capability  classes  of  land,  i.e.  where  internal- 
ly homogeneous  conditions  prevail.  The  four  goals 
were  identified  as:  (a)  delivery  of  maximum  water 
runoff;  (b)  delivery  of  minimum  soil  loss;  (c)  provi- 
sion of  maximum  outdoor  recreation  opportunities; 
and  (d)  achieving  the  maximum  economic  return. 
A  number  of  scenarios  are  compared  with  the 
present  land  use  situation.  To  illustrate  the  tech- 
nique's versatility,  several  ordinal  solutions  are  also 
worked  out.  The  exercise  is  concluded  with  a 
sensitivity  analysis  of  the  particular  solutions,  and 
in  the  discussion  the  features  and  problems  of  the 
goal  programming  method  advocated  are  treated 


in  detail.  It  is  concluded  that  the  analysis  is  objec- 
tive and  useful,  but  that  the  output  is  very  sensitive 
to  the  order  of  priority  of  the  goals.  Avenues  of 
further  research  are  indicated.  (Author's  abstract) 
W89-01374 


DISEASE       HAZARDS       OF       IRRIGATION 
SCHEMES, 

Mahidol   Univ.,   Bangkok   (Thailand).   Faculty   of 

Tropical  Medicine. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01379 

FATE  AND  PERSISTENCE  OF  AQUATIC  HER- 
BICIDES, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Envi- 
ronmental Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01383 

SHEAR  WAVES  AND  UNSTEADY  SELECTIVE 
WITHDRAWAL, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-01420 

IMPROVEMENTS  IN  WATERSHED  MANAGE- 
MENT YIELD  ENHANCED  REVENUES, 

Washington  Suburban  Sanitary  Commission,  Broo- 

keville,  MD. 

M.  J.  Grear. 

Aqua  AQUAAA  No.4,  p  199-204,  1988.  5  fig,  3 

tab,  17  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion control,  'Watershed  management,  'Economic 
aspects,  Reservoir  storage,  Storage  capacity, 
Public  participation,  Recreation. 

Flexible,  innovative  solutions  for  more  productive 
watershed  resources  management  were  planned 
and  implemented  by  the  Washington  Suburban 
Sanitary  Commission  to  reduce  negative  cash  flow 
and  to  generate  additional  revenues  to  help  sustain 
increasingly  costly  recreational  amenities.  This  was 
accomplished  while  continuing  to  protect  raw 
water  quality  and  preserve  reservoir  storage  capac- 
ity. Positive  customer  goodwill  and  public  rela- 
tions benefits  also  accrued  because  of  the  spon- 
sored Christmas  tree  sale.  (Hammond-PTT) 
W89-01431 


PROGRESSIVE  ALTERATION  OF  FINE  SEDI- 
MENT ALONG  AN  URBAN  STORM  DRAIN, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-01457 

REGULATED  STREAMS:  ADVANCES  IN 
ECOLOGY. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-01736 

CONSIDERATIONS  IN  ASSESSING  FLUSH- 
ING FLOW  NEEDS  IN  REGULATED  STREAM 
SYSTEMS, 

Bechtel,  Inc.,  San  Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01739 

ASSESSMENT  OF  FLUSHING  FLOW  RECOM- 
MENDATIONS IN  A  STEEP,  ROUGH,  REGU- 
LATED TRIBUTARY, 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-01740 

EFFECTS  OF  VARYING  FLOWS  IN  MAN- 
MADE  STREAMS  ON  RAINBOW  TROUT 
(SALMO  GAIRDNERI  RICHARDSON)  FRY, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 
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W89-01742 


DEVELOPMENT  AND  APPLICATIONS  OF 
MACROINVERTEBRATE  INSTREAM  FLOW 
MODELS  FOR  REGULATED  FLOW  MANAGE- 
MENT, 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 

J.  A.  Gore. 

IN.    Regulated    Streams:    Advances    in    Ecology. 

Plenum  Press,  New  York,  1987.  p  99-115,  8  fig,  55 

ref. 

Descriptors:  "Macroinvertebrates,  "Instream  flow, 
•Model  studies,  'Flow  regulation,  'Stream  biota, 
Flow  profiles.  Fish,  Biomass,  Ecology. 

Instream  flow  models  which  have  been  designed  to 
predict  density  and  biomass  changes  among 
benthic  macroinvertebrates  have  been  shown  to  be 
effective  for  regulated  flow  management.  Macroin- 
vertebrate  flow  needs,  as  they  relate  to  the  flow 
needs  of  managed  fish  populations,  are  particularly 
important  since  macroinvertebrates,  being  less 
mobile,  may  have  higher  discharge  requirements 
under  certain  flow  conditions.  Models  which  have 
integrated  depth,  velocity,  and  substrate  values 
into  a  single  hydraulic  index  can  be  used  in  place 
of  the  composite  suitability  values  of  the  IFG-IV 
programs  and  may  increase  the  precision  of  the 
flow  requirement  estimates  as  well  as  reducing  the 
variance  problems  sometimes  encountered  with  the 
incremental  technique.  More  research  is  needed  to 
support  the  general  application  of  macroinverte- 
brates instream  flow  studies  for  regulated  flow 
management.  The  utility  of  the  model  for  predict- 
ing density  and  biomass  is  well  documented.  It  will 
be  the  decision  of  regulatory  agencies  and  stream 
managers  to  apply  these  models  and  predictions  for 
the  maintenance  of  biotic  stability  in  fluctuating 
flow  environments.  (See  also  W89-01736)  (Lantz- 
PTT) 
W89-01743 


CLASSIFICATION  OF  TAILWATER  SITES  RE- 
CEIVING RESIDUAL  FLOWS  FROM  UPLAND 
RESERVOIRS  IN  GREAT  BRITAIN,  USING 
MACROINVERTEBRATES  DATA, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01745 


IMPACT  OF  LARGE  DISCHARGE  FLUCTUA- 
TIONS ON  THE  MACROINVERTEBRATE 
POPULATIONS  DOWNSTREAM  OF  A  DAM, 

Lyon-1    Univ.,    Villeurbanne   (France).    Dept.    de 

Biologie  Animale  et  Ecologie. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01746 


PREDICTING  THE  EFFECTS  OF  A  POSSIBLE 
TEMPERATURE        INCREASE        DUE        TO 
STREAM   REGULATION   ON  THE   EGGS  OF 
WHITEFISH  (COREGONUS  LAV  ARETUS)  -  A 
LABORATORY  APPROACH, 
Oslo  Univ.  (Norway).  Zoological  Museum, 
lor  primary  bibliographic  entry  see  Field  5C. 
W89-01750 


SUSPENDED  SOLIDS  TRANSPORT  WITHIN 
REGULATED  RIVERS  EXPERIENCING  PERI- 
ODIC RESERVOIR  RELEASES, 

Loughborough    Univ.   of  Technology   (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-01752 


TIME-SCALES   FOR   ECOLOGICAL  CHANGE 
IN  REGULATED  RIVERS, 

Loughborough   Univ.   of  Technology  (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01753 


TOWARDS   A    RATIONAL   ASSESSMENT   OF 
RESIDUAL  FLOWS  BELOW  RESERVOIRS, 


Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-01754 


EFFECTS  OF  SHORT-TERM  REGULATION 
BY  POWER  PLANTS  ON  EROSION  AND 
WATER  QUALITY  OF  A  RIVER, 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). 
For   primary   bibliographic   entry   see   Field   6G. 

W89-01755 


POSSIBLE  EFFECTS  OF  THE  PROPOSED 
EASTERN  ROUTE  DIVERSION  OF  CHANG- 
JIANG  (YANGTZE)  RIVER  WATER  TO  THE 
NORTHERN  PROVINCES  WITH  EMPHASIS 
ON  THE  HYDROBIOLOGICAL  ENVIRON- 
MENT OF  THE  MAIN  WATER  BODIES 
ALONG  THE  TRANSFER  ROUTE, 
Academia  Sinica,  Lochiaschan  (China).  Inst,  of 
Hydrobiology. 

For   primary   bibliographic   entry   see   Field   6G. 
W89-01761 


RESPONSES  OF  EPILITHIC  ALGAE  TO  REG- 
ULATION OF  ROCKY  MOUNTAIN  STREAMS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Botany  and  Plant  Pathology. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01763 


ECOLOGY  OF  REGULATED  STREAMS:  PAST 
ACCOMPLISHMENTS  AND  DIRECTIONS 
FOR  FUTURE  RESEARCH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-01764 


AQUATIC  NOXIOUS  PLANTS  LEGISLATION, 

Ruakura  Soil  and  Plant  Research  Station,  Hamil- 
ton (New  Zealand). 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01879 


FLOW  CONTROL, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

J.  R.  Irvine,  and  I.  G.  Jowett. 

IN:   Aquatic   Biology   and    Hydroelectric   Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.   1987.  p  94-112,  2  tab,  76  ref. 

Descriptors:  *Flow  control,  *New  Zealand, 
♦Dams,  "Hydroelectric  plants,  Environmental  pro- 
tection, Discharge  capacity,  Sediments,  Water 
temperature,  Water  quality. 

The  main  objectives  of  this  chapter  are  to  describe 
physical  and  biological  conditions  downstream  of 
New  Zealand  hydroelectric  dams  and  to  discuss 
practical  ways  of  mitigating  harmful  downstream 
effects  caused  by  dams.  This  chapter  brings  togeth- 
er results  from  relevant  new  Zealand  studies,  refer- 
ring to  overseas  publications  primarily  when  local 
examples  are  lacking  or  inadequate.  As  effects 
below  dams  can  be  grouped  conveniently  into 
those  concerning  changes  in  discharge,  sediment, 
water  temperature  and  water  quality,  the  chapter 
has  been  organized  around  these  categories.  Fig- 
ures and  tables  summarize  the  general  effects 
below  dams  and  lists  those  hydroelectric  develop- 
ments in  New  Zealand  where  environmental  con- 
siderations have  played  some  role  in  the  establish- 
ment of  discharge  restrictions.  (See  also  W89- 
01871)  (Lantz-PTT) 
W89-01880 


LAKE  LEVEL  CONTROL, 

Otago  Univ.,  Dunedin  (New  Zealand).   Dept.  of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01881 


AQUATIC  WEED  PROBLEMS, 


Ministry    of   Energy,    Hamilton    (New    Zealand). 

Electricity  Div. 

I.  M.  Johnstone. 

IN:   Aquatic    Biology   and   Hydroelectric   Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  124-137,  3  fig,  1  tab,  40 

ref. 

Descriptors:  *New  Zealand,  "Aquatic  weed  con- 
trol, "Aquatic  weeds,  Surface  water,  Weeds, 
Aquatic  plants,  Economic  aspects,  Hydroelectric 
plants,  Screen  cleaners,  Weed  booms,  Weeding, 
Harvesting,  Chemical  treatment. 

Aquatic  macrophytes  are  those  plants  that  live  in 
freshwater  habitats  and  are  identifiable  (at  least  to 
the  generic  level)  with  the  naked  eye.  Encompass- 
ing angiosperms,  ferns,  bryophytes  and  characeans 
they  are  a  valuable  ecological  component  of  fresh- 
water habitats.  Under  some  circumstances,  howev- 
er, aquatic  macrophytes  can  interfere  with  usage 
and  when  this  occurs  these  plants  are  viewed  as 
weeds.  Therefore,  the  week  status  of  an  aquatic 
macrophyte  depends  on  the  function  of  a  lake,  and 
this  status  in  most,  if  not  all,  cases  will  be  unrelated 
to  the  plant's  ecological  role.  In  New  Zealand, 
relatively  few  macrophyte  species  interfere  with 
hydroelectric  power  generation.  The  paucity  of 
obnoxious  species  in  hydro-lakes  is  vividly  illus- 
trated by  reference  to  Lake  Aratiatia,  which  has  a 
total  macrophyte  flora  of  20  species,  of  which  only 
three  (Lagarosiphon  major,  Elodea  canadensis  and 
Ceratophyllum  demersum)  cause  any  significant 
problems  in  terms  of  reservoir  function.  This  chap- 
ter briefly  reviews  how  the  macrophyte  problem  in 
New  Zealand  hydro  lakes  originated,  the  reasons 
for  the  problem  and  possible  solutions,  which  in- 
clude: screen-cleaners,  weed  booms,  killing  the 
weeds,  weeding,  weed  harvesting,  and  chemical 
control.  (See  also  W89-01871)  (Lantz-PTT) 
W89-01882 


ENVIRONMENTAL  MANAGEMENT  OF 
WATER  PROJECTS. 

CRC  Press,  Inc.,  Boca  Raton,  FL.  1987.  158p. 
Edited  by  Edward  O.  Gangstad  and  Ronald  A. 
Stanley. 

Descriptors:  "Aquatic  weed  control,  "Aquatic 
plants,  "Environmental  policy,  "Water  resources 
development,  Environmental  engineering,  Plant 
control,  Ecology,  Biological  studies,  Ecosystems. 

Aquatic  vegetation  occurs  naturally  in  most  bodies 
of  water.  However,  excessive  growth  of  the  vege- 
tation is  undesirable  for  environmental  engineering 
management.  This  volume  treats  the  subject  of 
aquatic  plant  control  by  both  chemical  and  non- 
chemical  methods.  Detailed  data  are  presented  on 
the  ecology  and  biology  of  different  elements  of 
the  ecosystem  and  the  many  factors  affecting  the 
natural  resource  environment.  The  holistic  ap- 
proach to  aquatic  vegetation  control  is  used  to 
describe  and  delineate  functional  relationships  as  a 
multidiscipline  solution  of  the  problem.  (See  W89- 
01991  thru  W89-02001)  (Lantz-PTT) 
W  89-0 1990 


CHARACTERISTICS  OF  SOME  LARGE-SCALE 
RESERVOIRS  IN  THE  U.S.  AND  CANADA, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-01992 


BIOLOGICAL  PARAMETERS  OF  THE  TVA 
EURASIAN  WATERMILFOIL  MANAGEMENT 
PROGRAM, 

Environmental    Protection    Agency,   Washington, 

DC. 

R.  A.  Stanley,  and  E.  O.  Gangstad. 

IN:      Environmental      Management      of     Water 

Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 

p  35-47,  3  tab,  14  ref. 

Descriptors:  "Reservoirs,  "Biological  studies, 
"Tennessee  Valley  Authority,  "Eurasian  watermil- 
foil,  "Aquatic  weed  control,  Aquatic  weeds, 
Aquatic  plants,  Butoxyethanal  ester,  Dichloro- 
phenoxyacetic  acid,  Herbicides. 
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Eurasian  watermilfoil  (Myriophyllum  spicatum 
L.).  a  submersed  aquatic  weed,  has  seriously  inter- 
fered with  many  water  uses  in  the  Tennessee 
Valley  Authority  (TV A)  reservoirs.  Effective  con- 
trol of  this  noxious  species  has  been  obtained  by 
combining  water  level  manipulation  and  chemical 
treatment  with  granular  preparations  of  the  butox- 
yethanal  ester  and  liquid  formulations  of  the  di- 
methylamine  salt  of  2,4-dichlorophenoxyacetic 
acid  (2,4-D).  The  drawdowns  permit  drying  or 
freezing  of  stems  and  rootcrowns  throughout  the 
colonized  littoral  zone  while  applications  of  herbi- 
cides are  made  to  selected  treatment  areas.  The 
EPA  established  tolerances  of  0.10  ppm  in  potable 
water  and  1  ppm  in  fish  flesh  for  2,4-D  use  in  the 
control  of  Eurasian  watermilfoil  in  TVA  reser- 
voirs. (See  also  W89-01990)  (Lantz-PTT) 
W89-01993 


BIOLOGICAL  PARAMETERS  INFLUENCING 
GROWTH  AND  REPRODUCTION  OF  HY- 
DRILLA, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01995 


TECHNICAL  REVIEW  OF  THE  FACTORS  AF- 
FECTING 2,4-D  FOR  AQUATIC  USE, 

E.  O.  Gangstad. 

IN:  Environmental  Management  of  Water 
Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 
p  73-84,  61  ref. 

Descriptors:  *Aquatic  weed  control,  •Dichloro- 
phenoxyacetic  acid,  'Herbicides,  *Fate  of  pollut- 
ants, Water  pollution  effects,  Environmental  ef- 
fects, Crops,  Chemical  treatment. 

The  herbicide  2,4-D  was  prepared  in  1941  by  the 
interaction  of  2,4-dichlorophenol,  monochoroace- 
tic  acid,  and  sodium  hydroxide,  and  a  similar  proc- 
ess is  used  in  its  commercial  production.  It  is  used 
to  control  aquatic  weeds  in  ponds,  lakes,  reser- 
voirs, marshes,  bayous,  drainage  ditches,  canals, 
rivers,  and  streams  that  are  quiescent  or  slow 
moving.  It  is  one  of  a  family  of  phenoxy  herbicides 
that  are  predominantly  toxic  to  green  plants  and 
much  less  toxic  to  mammals,  birds,  fish,  reptiles, 
shellfish,  insects,  worms,  fungi,  and  bacteria.  When 
properly  used,  it  does  not  persist  in  the  environ- 
ment at  levels  harmful  to  animals  and  aquatic  orga- 
nisms. It  does  not  concentrate  in  food  chains  and  is 
detectable  only  rarely  in  food  and  then  in  only 
insignificant  amounts.  The  principal  hazard  in  the 
use  of  the  phenoxys  is  to  crops  and  other  valuable 
plants  either  within  the  treated  are  or  nearby. 
Treated  crops  can  be  injured  through  accidental 
overdosing,  improper  timing  of  treatments,  unusual 
weather  conditions,  and  other  causes.  Injury  to 
nearby  crops  and  ornamentals  can  result  from  drift 
of  droplets  or  vapors  of  the  spray.  Such  losses  are 
largely  preventable  through  the  use  of  proper  for- 
mulations and  spray  equipment  and  the  exercise  of 
good  judgement.  (See  also  W89-01990)  (Author's 
abstract) 
W89-01996 


TECHNICAL  REVIEW  OF  THE  FACTORS  AF- 
FECTING ENDOTHALL  FOR  AQUATIC  USE, 

E.  O.  Gangstad. 

IN:  Environmental  Management  of  Water 
Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 
p  85-94,  31  ref. 

Descriptors:  'Aquatic  weed  control,  'Endothall, 
•Fate  of  pollutants,  'Herbicides,  Biodegradation, 
Aquatic  weeds,  Oxygen,  Fish  mortality,  Chemical 
treatment. 

Endothall  (7-oxabicyclo  (2.2.1)heptane-2,3-dicar- 
boxylic  acid)  is  related  to  cantharidic  acid,  a  chem- 
ical found  in  nature,  and  unlike  almost  all  other 
herbicides,  contains  only  carbon,  hydrogen,  and 
oxygen.  It  was  discovered  as  having  herbicidal 
properties  in  1950  as  a  dessicant  for  terrestrial 
plants.  The  aquatic  herbicidal  properties  were  dis- 
covered in  1953,  and  it  was  first  registered  for  this 
purpose  in  1960.  Endothall  (Aquathol  K.)  is  a  mod- 
erately selective  contact  herbicide.   It  is  rapidly 


degraded  by  microorganisms  in  the  soil  which 
utilize  the  degraded  fragments  of  the  chemical  in 
their  own  metabolic  systems.  The  typical  half-life 
of  the  herbicide  in  treated  water  is  2  to  3  days. 
Decomposition  of  heavy  infestations  of  weeds  con- 
trolled by  endothall  may  reduce  oxygen  levels  in 
static  water  and  this  could  cause  suffocation  of 
some  fish  in  these  areas.  As  the  label  direct,  water 
containing  heavy  vegetation  should  be  treated  in 
sections  at  5-  to  7-day  intervals  to  prevent  suffoca- 
tion of  fish.  As  a  consequence  of  the  rapid  degra- 
dation, there  is  no  tendency  of  the  chemical  to 
bioaccumulate  in  aquatic  organisms.  (See  also 
W89-01990)  (Lantz-PTT) 
W89-01997 


TECHNICAL  REVIEW  OF  FACTORS  AFFECT- 
ING DIQUAT  FOR  AQUATIC  USE, 

Environmental   Protection   Agency,   Washington, 

DC. 

R.  A.  Stanley,  and  E.  O.  Gangstad. 

IN:      Environmental      Management      of     Water 

Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 

p  95-107,  53  ref. 

Descriptors:  'Aquatic  weed  control,  'Diquat, 
'Herbicides,  'Fate  of  pollutants,  Diquat  dibro- 
mide,  Diquat  dichloride,  Alkalinity,  Soil  contami- 
nation, Chemical  reactions,  Chemical  treatment, 
Water  pollution,  Aquatic  weeds. 

Diquat  is  a  quaternary  salt  of  4,4'-dipyridyl  formu- 
lated as  the  dichloride  or  dibromide  salts.  Since  the 
discovery  of  its  herbicidal  properties  in  the  late 
1950s,  diquat  has  been  used  widely  for  the  control 
of  a  broad  spectrum  of  aquatic  vegetation.  Diquat 
compounds  used  as  herbicides  are  diquat  dibro- 
mide and  diquat  dichloride.  Diquat  dibromide  is 
very  soluble  in  water,  slightly  soluble  in  alcoholic 
and  hydroxylic  solvents,  and  practically  insoluble 
in  nonpolar  organic  solvents.  It  is  essentially  lipid 
insoluble  and  is  stable  in  acid  or  neutral  solutions 
and  unstable  under  alkaline  conditions.  Commer- 
cial diquat  formulations  contain  a  corrosion  inhibi- 
tor and  a  buffer.  Diquat  is  adsorbed  on  soils  by 
exchange  reactions  up  to  the  cation  exchange  ca- 
pacity of  the  soil,  and  the  adsorption  is  essentially 
irreversible  in  montmorillonitic  clays,  but  partially 
reversible  in  kaolinitic  clays.  Apparently,  only  a 
small  portion  of  applied  diquat  is  absorbed  by 
aquatic  weeds,  and  little  translocation  of  diquat 
occurs.  Ultraviolet  light  rapidly  degrades  diquat  in 
aqueous  solution.  Diquat  resists  biological  degrada- 
tion in  aquatic  environments,  but  the  presence  of 
sorbents  in  the  water  in  the  form  of  particulate 
matter  greatly  influences  diquat  persistence  in  the 
aquatic  environment.  (See  also  W89-01990)  (Lantz- 
PTT) 
W89-01998 


TECHNICAL  REVIEW  OF  THE  FACTORS  AF- 
FECTING AQUATIC  USE  OF  DICHLOBENIL, 

E.  O.  Gangstad. 

IN:  Environmental  Management  of  Water 
Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 
p  117-122,  24  ref. 

Descriptors:  'Aquatic  weed  control,  'Dichlobenil, 
•Herbicides,  'Environmental  effects,  Fate  of  pol- 
lutants, Aquatic  weeds,  Plant  growth,  Toxicity, 
Lethal  limits,  Bluegill,  Sunfish,  Bass,  Elodea,  Wa- 
termilfoil, Naiad,  Coontail,  Chara,  Pondweeds,  Al- 
ligatorweed. 

Dichlobenil  is  the  common  name  for  2,6-dichloro- 
benzonitrile.  It  is  used  as  a  herbicide  for  control- 
ling aquatic  plants  in  lakes,  ponds,  ditches,  and  to 
some  extent  in  flowing  water.  The  herbicidal  activ- 
ity of  dichlobenil  is  characterized  by  a  powerful 
inhibition  of  plant  growth.  The  herbicide  is  not 
acutely  toxic  to  fish  at  concentrations  generally 
used  for  weed  control.  The  range  of  LD  sub  50  is 
10  to  20  ppm  for  pumpkin  seed  (Lepomis  gibbo- 
sus),  bluegill  (L.  macrochirus),  redear  sunfish  (L. 
microlophus),  and  largemouth  bass  (Micopteris  sal- 
moides).  There  are  no  known  adverse  effects  on 
wildlife  mammals  at  the  rates  used  for  weed  con- 
trol. Dichlobenil  should  not  be  used  if  the  air 
temperature  is  expected  to  go  above  70  F  within  a 
week.  It  is  long  lasting  at  low  and  moderate  tem- 
peratures, and  seeding  or  transplanting  in  treated 


soil  should  be  delayed  for  24  months  after  treat- 
ment. Dichlobenil  (Casoron  G-10)  granules  should 
be  applied  at  a  rate  7  to  10  lb  ai(70  to  100  lb  G-10)/ 
surface  A  in  the  early  spring  before  weeds  start 
growing.  Weeds  controlled  are  Elodea,  northern 
watermilfoil,  naiad,  Chara,  pondweeds  (Potamoge- 
ton  spp.),  and  alligatorweed  (Alternanthera  philox- 
eroides).  (See  also  W89-01990)  (Lantz-PTT) 
W89-02000 


STRATEGIES  FOR  AQUATIC  VEGETATION 
MANAGEMENT, 

Environmental   Protection   Agency,   Washington, 

DC. 

R.  A.  Stanley,  and  E.  O.  Gangstad. 

IN:      Environmental      Management     of     Water 

Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 

p  125-140,  201  ref. 

Descriptors:  'Aquatic  weed  control,  'Vegetation, 
'Aquatic  plants,  Chemical  treatment,  Vascular 
plants,  Plant  growth,  Nitrates,  Biological  studies, 
Physical  studies. 

Aquatic  vegetation  consists  of  vascular  plants 
which  grow  emergent  in  marshes  and  along  shore- 
lines, which  float  on  the  surface  of  water  as  indi- 
vidual plants  or  as  tangled  mats,  and  which  are 
submersed  except  in  some  cases  for  floating  leaves. 
In  general,  the  fact  that  these  plants  are  more 
likely  to  reproduce  asexually  rather  than  sexually 
is  controlled  in  part  by  the  amount  of  light  and 
distribution  or  abundance.  Nutrients  are  less  likely 
to  be  limiting.  Although  chemical  control  is  the 
most  practical  strategy,  biological  and  physical 
methods  are  frequently  preferred  for  the  benefits 
to  fish  and  waterfowl.  Then,  integrated  weed  man- 
agement principles  should  be  used  to  reduce  the 
'density'.  (See  also  W89-01990)  (Author's  abstract) 
W89-02001 


4B.  Groundwater  Management 


LONG-RANGE  PLANNING  AND  PRIORITY 
AREAS  OF  GROUNDWATER  MANAGEMENT, 

Soil  Conservation  Service,  Centreville,  MI. 
For  primary  bibliographic  entry  see  Field  6B. 
W89-02222 

QUANTIFICATION  OF  GROUNDWATER  RE- 
CHARGE IN  ARID  REGIONS:  A  PRACTICAL 
VIEW  FOR  RESOURCE  DEVELOPMENT  AND 
MANAGEMENT, 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02243 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


NITRATE   CONTENT   IN    FRACTURE   ZONE 

GROUNDWATER  IN  THE  HUMID  TROPICS 

AS     RELATED    TO     DEFORESTATION     (LA 

TENEUR    EN    NITRATES    DES    NPPES    DE 

FSSURES  DE  LA  ZONE  TROPICALE  HUMIDE 

EN  RELATION  AVEC  LES  PROBLEMES  DE 

DEFORESTATION), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

J. -P.  Faillat,  and  A.  Rambaud. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  2)  CHDCAQ,  Vol.  306,  No.   15,  p  1115- 

1120,  April  21  1988.  4  fig,  16  ref.  English  summary. 

Descriptors:  'Groundwater  pollution,  'Aquifers, 
♦Nitrates,  *Forest  management,  *Deforestation, 
Tropical  regions,  Wells,  Groundwater. 

High  nitrate  contents  (up  to  200  mg/1)  have  been 
observed  in  wells  drilled  in  fractured  aquifers  lying 
beneath  thick  layers  of  weathered  and  decayed 
rock,  in  West  Africa  where  annual  rainfall  is  over 
1000  mm  and  where  there  is  no  notable  pollution. 
An  attempt  was  made  to  find  the  source  of  this  ion 
by  examining  the  amounts  in  various  parts  of  the 
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region.  The  first  step  was  statistical  processing  of 
all  the  analyses  available  (230)  using  reduced,  cen- 
tered principal-component  analysis  of  bicarbonate, 
chlorine,  nitrate,  and  sulfate  ions.  Fifty-six  percent 
of  boreholes  in  the  Bongouanou  area  had  nitrate 
contents  of  over  0.1  meg  per  1,  whereas  the  high- 
est figure  in  the  other  areas  was  26%.  The  propor- 
tion of  villages  with  nitrate  contents  of  over  0. 1 
meg  per  I  was  counted.  The  fact  that  these  villages 
were  most  frequently  in  the  Bongouanou  region, 
the  only  one  to  be  entirely  in  a  forest  area,  led  to 
connecting  deforestation  with  the  presence  of  ni- 
trates. When  land  is  cleared  for  villages  and  fields, 
plant  wastes,  which  may  subsequently  be  burned, 
and  humus  as  well,  are  amassed.  Non-deforested 
areas  are  also  disturbed  by  the  tracing  of  footpaths, 
wood  collection,  and  domestic  animals.  Although 
runoff,  fixation  in  the  soil,  and  denitrification  make 
it  difficult  to  measure  nitrogen  which  becomes 
nitrified  or  which  reaches  groundwater  in  the  form 
of  nitrate,  it  is  certain  that  a  significant  proportion 
must  reach  underground  water  and  contribute  to 
the  abnormally-high  nitrate  levels  observed,  more 
common  in  forest  areas,  and  to  their  irregular 
distribution.  It  is  therefore  perfectly  logical  to  at- 
tribute inflow  of  nitrogen  in  groundwater  in  frac- 
tured rock  mainly  to  anthropic  deforestation. 
(Sand-PTT) 
W89-01309 


ORIGIN  AND  INFLUENCE  OF  COAL  MINE 
DRAINAGE  ON  STREAMS  OF  THE  UNITED 
STATES, 

Geological  Survey,  Richmond,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01315 


CONFLICTS  BETWEEN  WETLAND  CONSER- 
VATION AND  GROUNDWATER  EXPLOITA- 
TION: TWO  CASE  HISTORIES  IN  SPAIN, 

Universidad    Complutense    de    Madrid    (Spain). 

Dept.  of  Geodynamics. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01319 


USE  OF  RADIOMETRIC  (CS-137,  PB-210), 
GEOMORPHIC,  AND  STRATIGRAPHIC 
TECHNIQUES  TO  DATE  RECENT  OXBOW 
SEDIMENTS  IN  THE  RIO  PUERCO  DRAIN- 
AGE GRANTS  URANIUM  REGION,  NEW 
MEXICO, 

New   Mexico   Inst,   of  Mining   and   Technology, 
Socorro.  Dept.  of  Chemistry. 
C.  J.  Popp,  J.  W.  Hawley,  D.  W.  Love,  and  M. 
Dehn. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  11,  No.  3,  p  253-269,  June  1988.  9 
fig,  3  tab,  48  ref.  Office  of  Surface  Mining,  Depart- 
ment of  the  Interior,  Projects  Gil  15352  and 
G105041. 

Descriptors:  'Environmental  impact,  'Sedimenta- 
tion, "Silting,  'Radioactive  dating,  'Geomorpho- 
logy,  'Stratigraphy,  'Uranium  mines,  Oxbows,  Ra- 
dionuclides, Cesium  radioisotopes,  Lead  radioiso- 
topes, Heavy  metals,  Grants  uranium  region,  New 
Mexico,  Sediments,  Streams. 

In  the  absence  of  historic  geochemical  baseline 
data  for  the  Grants  uranium  region,  environmental 
changes  resulting  from  uranium  mine-mill  activities 
can  be  determined  only  by  indirect  methods.  A 
methodology  for  determining  the  age  of  recent 
sediments  in  streams  draining  the  region  has  been 
established  based  on  combined  geomorphic,  strati- 
graphic,  and  radiometric  dating  techniques.  Be- 
cause clay-rich  sediments  retain  possible  radionu- 
clides and  heavy  metals  derived  from  mineraliza- 
tion and  mined  sources,  sample  sites  which  contain 
fine-grained  deposits  that  both  predate  and  post- 
date mine-mill  activity  were  located  in  abandoned- 
channel  segments  (oxbows)  of  major  streams  drain- 
ing the  eastern  Grants  uranium  region.  Aerial  pho- 
tographs (and  derivative  maps)  taken  between 
1935-71  provided  the  historical  and  geomorphic 
documentation  of  approximate  dates  of  oxbow  for- 
mation and  ages  of  alluvial  fills  in  the  abandoned- 
channel  segments.  Pits  were  dug  at  these  oxbow 
sites  to  determine  stratigraphy  and  composition  of 
the  deposits.  Samples  were  subjected  to  radiomet- 


ric analysis  by  gamma  ray  spectrometry  for  the 
artificial  radionuclide  Cs-137  and  the  natural  radio- 
nuclide Pb-210  as  well  as  other  U-238  and  Th-232 
daughters.  Because  of  the  dynamic  nature  of  the 
system,  absolute  dating  with  Cs-137  was  not  possi- 
ble but  samples  could  be  dated  as  either  pre- 1930 
or  post-1950.  The  19S0  date  is  important  because  It 
marked  the  beginning  of  the  uranium  exploitation 
in  the  region.  The  Pb-210  dating  was  not  possible 
because  background  Pb-210  was  very  high  relative 
to  fallout  Pb-210.  (Author's  abstract) 
W89-01320 


DECLINE  IN  THE  SUSPENDED  LOAD  OF 
THE  LOWER  MISSISSIPPI  RIVER  AND  ITS 
INFLUENCE  ON  ADJACENT  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ography and  Anthropology. 
R.  H.  Kesel. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  1 1,  No.  3,  p  271-281,  June  1988.  1 1 
fig,  6  tab,  23  ref. 

Descriptors:  'Land  use,  'Mississippi  delta,  'Wet- 
lands, 'Suspended  load,  'Sediment  discharge, 
'Levees,  'Reservoirs,  'Construction  programs, 
Navigation,  Deltas,  Louisiana,  Rivers,  Geomor- 
phology. 

Since  1850,  there  has  been  an  overall  decrease  in 
excess  of  70%  in  the  suspended  load  transported 
by  the  lower  Mississippi  River.  A  decrease  of  25% 
between  the  earliest  measurements  and  1950  may 
be  partly  the  result  of  a  decline  in  discharge  and 
partly  the  result  of  a  change  in  land  use  practices. 
The  largest  decrease  occurred  in  1952-53  following 
construction  of  major  main-stem  reservoirs  on  the 
Missouri  River.  Similar  construction  on  the  Arkan- 
sas River  has  resulted  in  a  further  decrease  in  1962- 
63.  The  decrease  in  suspended  load,  combined  with 
the  artificial  levee  construction  program  and  the 
overall  enhancement  of  the  river  channel  for  navi- 
gation has  been  accompanied  by  an  accelerating 
decline  in  land  area  of  the  Louisiana  coastal  zone 
from  17  sq  km/yr  in  1913  to  102  sq  km/yr  in  1980. 
(Author's  abstract) 
W89-01321 


EARTHQUAKES,  INJECTION  WELLS,  AND 
THE  PERRY  NUCLEAR  POWER  PLANT, 
CLEVELAND,  OHIO, 

Ohio  Univ.,  Athens.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  8E. 
W89-01335 


LESSONS  FROM  EIA  FOR  BICOL  RIVER  DE- 
VELOPMENT IN  PHILIPPINES, 

Philippines  Univ.  at  Los  Banos.  Coll.  of  Engineer- 
ing and  Agro-Industrial  Tech. 
For   primary   bibliographic   entry   see   Field   6G. 
W89-01367 


URBAN  GROWTH  AND  WATER  BORNE  DIS- 
EASES IN  IBADAN, 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01433 


URBAN   RUNOFF  AND  COMBINED  SEWER 
OVERFLOW, 

Calocerinos  and  Spina,  Liverpool,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01481 


RECENT  DEVELOPMENTS  IN  THE  LAW  OF 
THE  SEA  1986, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01518 


SAND  RIGHTS:  USING  CALIFORNIA'S 
PUBLIC  TRUST  DOCTRINE  TO  PROTECT 
AGAINST  COASTAL  EROSION, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01519 


HISTORY  OF  COWEETA, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

J.  E.  Douglass,  and  M.  D.  Hoover. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta, 

Ecological  Studies,  Volume  66,  Springer- Verlag, 

New  York.  1988,  p  17-31,  2  fig,  append. 

Descriptors:  'Forest  hydrology,  'Coweeta, 
•North  Carolina,  'Resource  development,  'Re- 
search facilities,  'Ecological  effects,  Research  pri- 
orities, Forest  watersheds,  Ecosystems,  Agricul- 
ture, Water  resources  development. 

To  understand  the  origin  and  development  of  50 
years  of  research  at  Coweeta,  one  must  understand 
something  of  the  social,  economic,  and  political 
circumstances  as  these  changed  through  time.  It 
was  concern  about  soil  erosion,  flood  control,  and 
sustained  flow  of  streams  as  well  as  future  timber 
supplies  that  led  to  establishment  of  the  first  forest 
reserves  (soon  to  become  national  forests)  from  the 
public  domain  lands  of  the  West.  The  role  of  the 
forest  in  regulating  the  flow  of  navigable  streams 
was  the  constitutional  basis  for  the  Weeks  Act  of 
1911.  This  act  allowed  the  Federal  government  to 
purchase  private  lands  for  national  forest  in  the 
East.  At  the  time  there  was  considerable  debate 
about  the  influence  of  forests  upon  regulation  of 
streamflow  and  flooding.  Following  the  govern- 
ment's purchase  of  Coweeta  in  1931,  by  June  1936, 
19  km  of  roads  and  38  km  of  trails,  16  stream 
gages,  the  hydraulic  testing  station,  a  60-gage  net- 
work for  measuring  precipitation,  4  groundwater 
wells,  3  log  cabins,  a  shop,  a  nursery,  10  weather 
stations,  and  a  1.4  kw  powerplant  had  been  built. 
Manpower  from  the  various  relief  projects  in- 
creased from  74  man  months  in  1934  to  732  in 
1935,  to  almost  2000  in  1936.  By  1939,  25  weirs 
were  operating,  18  on  unit  watersheds  up  to  140  ha 
in  size  and  7  on  larger  streams  containing  one  or 
more  unit  watersheds.  Enough  records  were  avail- 
able by  the  fall  of  1939  to  begin  tests  of  the  effects 
of  changing  watershed  cover  on  three  watersheds. 
During  the  winter  of  1939  to  1940,  a  9-ha  water- 
shed (WS  3)  was  cleared  to  be  used  for  a  cornfield 
and  pasture;  on  a  16-ha  watershed  (WS  13)  all  trees 
were  felled  but  soil  was  not  disturbed  in  order  to 
determine  the  amount  of  water  used  in  transpira- 
tion; and  a  58-ha  watershed  (WS  7)  was  fenced  to 
measure  the  consequences  of  grazing  cattle  in 
woodlands.  Subsequent  studies,  built  upon  this 
early  research,  further  emphasized  the  effects  that 
man's  development  of  the  land,  and  encroachment 
on  forested  acres  would  have  on  the  overall  forest 
ecosystem.  (See  also  W89-01691)  (Lantz-PTT) 
W89-01693 


CHANGES  IN  SOIL  NITROGEN  POOLS  AND 
TRANSFORMATIONS  FOLLOWING  FOREST 
CLEARCUTTING, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

J.  B.  Waide,  W.  H.  Caskey,  R.  L.  Todd,  and  L.  R. 

Boring. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  221-232,  5  tab. 

Descriptors:  'Nitrogen,  'Soil  chemistry,  'Clear- 
cutting,  'Soil  water,  'Forest  hydrology,  Ecologi- 
cal effects,  Drainage  water,  Nutrients,  Nitrifica- 
tion, Heterotrophic  bacteria,  Denitrification. 

Together  with  data  on  N  export  in  drainage  waters 
and  N  cycling  through  vegetation  pools,  results 
reported  provide  an  integrated  picture  of  changes 
in  forest  N  cycling  processes  on  watershed  7  (WS 
7)  following  clear-cutting.  Soil  organic  matter  and 
nitrogen  pools  increased  (20  to  70%)  immediately 
following  forest  removal.  Proportionately  larger 
increases  (20  to  50%)  in  mineral  N  pools  were  also 
observed.  These  increases  in  available  mineral  N 
may  be  attributed  to  slight  increases  in  soil  N 
mineralization  (about  25%,  or  1  to  3  gm  N/sq  m/ 
yr),  substantial  increases  in  nitrification  (about 
200%,  or  3  to  5  g  N/sq  m/yr),  and  reductions  in 
general  soil  heterotrophic  activity  and  plant  N 
uptake  in  the  first  few  years  after  logging.  In- 
creases in  both  symbiotic  (1  to  3  g  N/sq  m/yr)  and 
free-living  (1  g/sq  m/yr)  fixation  also  added  addi- 
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tional  N  to  soil  pools.  Only  small  fractions  of  these 
increases  in  available  soil  N  were  exported  from 
WS  7  in  drainage  waters  (ca.  0.1  g  n/sa  m/yr). 
Small  Increase!  of  unknown  magnitude  In  N  losses 
via  denitrlfication  alio  occurred.  But,  the  majority 
of  these  Increased  soil  mineral  N  supplies  were 
retained  on  site  and  recycled  through  rapidly  re- 
growing  early  successional  vegetation  pools. 
Larger  fractions  of  this  vegetation  uptake  of  N 
cycled  through  labile  leaf  tissues  (rather  than  being 
stored  in  wood)  than  was  the  case  in  control 
forests.  Subsequent  increases  in  soil  heterotroph 
activity,  associated  with  the  recovery  of  the  forest 
canopy  and  the  modernization  of  harsh  soil  mi- 
croenvironments,  probably  provided  a  secondary 
sink  of  N  immobilization,  stimulated  by  large  C 
pools  in  decaying  logging  residues.  (See  also  W89- 
01691)  (Lantz-PTT) 
W89-01701 


EFFECTS  OF  WATERSHED  DISTURBANCE 
ON  STREAM  SESTON  CHARACTERISTICS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

J.  R.  Webster,  E.  F.  Benfield,  S.  W.  Golladay,  R. 
F.  Kazmierczak,  and  W.  B.  Perry. 
IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer- Verlag, 
New  York.  1988.  p  279-294,  4  fig,  9  tab. 

Descriptors:  *Watersheds,  *Environmental  effects, 
•Seston,  'Streams,  *Forest  hydrology,  Debris, 
Turbidity,  Ecological  effects,  Organic  matter, 
Long-term  effects,  Logging. 

Watershed  disturbances  increased  seston  concen- 
trations in  streams  at  the  Coweeta  Hydrologic 
Station  in  North  Carolina.  Concentrations  of  both 
organic    and    inorganic    materials   are   increased; 
however,   since  the   inorganic   fraction   increases 
more,  the  percent  ash  of  seston  carried  by  streams 
draining  disturbed  watersheds  is  higher.  In  addi- 
tion, the  particles  are  generally  larger  and  have 
higher  density  and  fall  velocity.  Depending  on  the 
nature  of  the  disturbance,  effects  on  seston  concen- 
tration and  composition  may  be  seen  for  30  to  40 
years   following   disturbance.    For   commercially 
logged  watersheds,  increases  in  particulate  inor- 
ganic materials  might  be  explained  as  the  transport 
of  sediment  that  entered  the  stream  during  logging. 
Seventeen   years   after   disturbance,   watershed   6 
(WS  6)  carries  very  high  concentration  os  seston. 
This  is   correlated   with    the   absence   of  woody 
debris  in  this  stream.  For  more  than  40  years,  there 
has  been  little  input  of  wood  to  this  channel;  most 
old  wood  has  decayed,  and  there  is  little  to  stabi- 
lize the  stream  bed.  A  similar  situation  exists  on 
watershed  13  (WS  13),  except  that  some  slash  was 
left  in  the  stream  during  the  original  clear-cutting 
and  a  few  of  the  older  logs  remain  in  the  channel. 
Based  on  the  studies  conducted  at  Coweeta,  it  is 
assumed   that   much   of  the   seston   in   reference 
streams  results  from  biological  processing  of  al- 
lochthonous  inputs.  Results  suggest  that  more  of 
the  seston  collected  from  disturbed  watersheds  is 
produced  by  physical  forces.  Since  samples  were 
taken  during  baseflow  periods,  the  results  probably 
minimize   effects   of  disturbance.    Samples   taken 
during  storms  would  probably  show  much  greater 
differences.  Seston  carried  by  small  streams  even- 
tually reaches  larger  streams,  and  can  significantly 
affect  the  turbidity  and  invertebrate  community  of 
a  larger  receiving  stream.  Seston  is  also  an  impor- 
tant food  resource  for  many  filter  feeding  inverte- 
brates. The  less  organic-rich  seston  of  disturbed 
streams  is  probably  lower  quality  food  than  is  the 
seston  from  the  undisturbed  streams.  Also,  because 
of  its  higher  density  and  fall  velocity,  seston  from 
disturbed  streams  is  probably  lower  quality  food 
than  is  the  seston  from  the  undisturbed  streams. 
(See  also  W89-01691)  (Lantz-PTT) 
W89-01705 


STREAMFLOW  CHANGES  ASSOCIATED 
WITH  FOREST  CUTTING,  SPECIES  CONVER- 
SIONS, AND  NATURAL  DISTURBANCES, 

Southeastern    Forest    Experiment    Station,    Ashe- 
ville,  NC.  Coweeta  Hydrologic  Lab. 
W.  T.  Swank,  L.  W.  Swift,  and  J.  E.  Douglass. 
IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer- Verlag, 


New  York.  1988.  p  297-312,  10  fig,  5  tab. 

Descriptors:  *Streamflow,  •Ecological  effects, 
♦Logging,  •Coweeta,  *North  Carolina,  *Forest 
hydrology,  Forest  watersheds,  Revegetatlon,  Eva- 
potranspiration, Species  diversity,  Water  yield, 
Hardwood,  Pine  trees. 

Long-term  streamflow  records  for  control  and  ex- 
perimental forested  watersheds  at  Coweeta  pro- 
vide a  solid  foundation  for  evaluating  hydrologic 
responses  to  vegetation  management.  Results  from 
these  experiments  and  those  elsewhere  in  the  Ap- 
palachian Highlands  provide  equations  for  predict- 
ing changes  in  annual  water  yield  following  cut- 
ting and  regrowth  of  hardwood  forests.  Only  two 
parameters,  proportion  of  the  stand  basal  area  cut 
and    potential    insolation    of   the    watershed    are 
needed  to  solve  these  equations.  Increases  are  pro- 
duced in  most  months,  with  about  a  100%  increase 
during  the  low  flow  months  when  water  demands 
are  usually  high.  The  recovery  of  streamflow  to 
preharvest  levels  associated   with  hardwood   re- 
growth  shows  the  interactions  between  Et  evapo- 
transpiration  (Et),  stand  dynamics,  and  watershed 
physical  characteristics.  Experiments  indicate  that 
commercial  clear-cutting,   with  carefully  located 
and  designed  roads,  produce  only  small  and  ac- 
ceptable (about  15%)  increases  in  mean  stormflow 
volumes  and  peak  flow  rates.  Natural  alteration  of 
vegetation  such  as  insect  defoliation  can  also  influ- 
ence water  yield  by  stimulating  leaf  production 
and  increasing  evapotranspiration,  thus  reducing 
winter  streamflow  by  7  to  18%.  Other  long-term 
experiments    show    the    striking    dependence    of 
streamflow  volume  on  type  of  vegetative  cover. 
Within  25  years,  hardwood  to  white  pine  conver- 
sion reduces  annual  flow  by  25  cm  and  produces 
significant  reductions  in  every  month  of  the  year. 
Greater  Et  for  pine  is  due  to  a  higher  leaf  area 
index  for  pine  compared   to  hardwoods,  hence, 
greater   interception    and    transpiration    by    pine. 
Hardwood  to  grass  conversion  also  alters  stream- 
flow  depending  upon  grass  productivity.  There  is 
no  significant  change  in  flow  with  a  vigorous  grass 
cover,  but  as  grass  productivity  declines  stream- 
flow  increases.  Evapotranspiration  from  a  luxuri- 
ant  herbaceous  cover   is   slightly   lower   than   in 
mature  hardwoods,  but  later  in  succession  with  a 
mixture   of  hardwoods,   grass,   and   herbs,    Et    is 
equivalent  to  hardwoods.  (See  also  W89-01691) 
(Lantz-PTT) 
W89-01706 


FOREST  ACCESS  ROADS:  DESIGN,  MAINTE- 
NANCE, AND  SOIL  LOSS, 

Southeastern    Forest   Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

L.  W.  Swift. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  313-324,  4  fig. 

Descriptors:  *Forests,  •Roads,  •Soil  loss,  'North 
Carolina,  'Coweeta,  Road  construction,  Design 
standards,  Erosion,  Gravel,  Grading,  Erosion  con- 
trol. 

The  design  and  construction  of,  and  soil  loss  from, 
forest  roads  have  been  continuing  areas  of  research 
and  demonstration  by  the  Southeastern  Forest  Ex- 
periment Station  since  Coweeta  Hydrologic  Labo- 
ratory was  established.  The  low-cost,  low-mainte- 
nance intermittent-use  road  pioneered  by  Coweeta 
is  widely  accepted  and  adapted  to  local  conditions 
by  government  and  industry  land  managers,  and 
strongly  recommended  by  state  agencies  with  the 
aim  of  reducing  sediment,  the  principal  nonpoint 
source  of  pollution  from  forestry  activities.  Several 
principles  can  be  drawn  from  the  Coweeta  studies. 
An  inexpensive  design  and  field  layout  procedure 
can  produce  a  serviceable  and  environmentally 
acceptable  road.  The  most  effective  road  system 
results  from  a  transportation  plan  developed  to 
serve  an  entire  basin  rather  than  he  sum  of  individ- 
ual road  projects  constructed  to  serve  short-term 
needs.  Soil  exposed  by  construction  should  be  re- 
vegetated  quickly.  Where  possible,  storm  waters 
should  be  removed  from  the  road  at  frequent  inter- 
vals and  in  small  amounts  by  outsloping  and  dips, 
rather  than  by  consolidation  into  ditch-lines  and 
culverts.  Contour  roads  and  gentle  grades  require 


less  maintenance  and  produce  less  sediment. 
Gravel  surfacing  is  best,  but  a  grassed  roadbed  is 
good  where  traffic  is  light  and  can  be  controlled  to 
exclude  use  in  wet  weather.  If  only  a  small  quanti- 
ty of  gravel  Is  available,  It  should  be  applied  on 
climbing  grades,  poor  trafflcablllty  soils,  In  dips, 
and  near  stream  crossings.  The  stream  crossing  Is 
the  most  critical  part  of  the  entire  road,  and  every 
effort  should  be  made  to  protect  and  vegetate  fill 
slopes  and  divert  storm  waters  on  the  road  away 
from  the  stream.  Filter  strips  and  brush  barriers 
prevent  sediment  from  reaching  streams.  Unneces- 
sary maintenance  must  be  avoided.  (See  also  W89- 
01691)  (Lantz-PTT) 
W89-01707 


STREAM  CHEMISTRY  RESPONSES  TO  DIS- 
TURBANCE, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

W.  T.  Swank. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer-Verlag, 

New  York.  1988.  p  339-357,  6  fig,  6  tab. 

Descriptors:  *Stream  chemistry,  *Logging,  •Eco- 
logical effects,  *Water  chemistry,  *Forest  hydrolo- 
gy, Clear-cutting,  Water  quality.  Nitrates,  Nitro- 
gen, Forest  watersheds,  Evapotranspiration,  Eco- 
systems, Insects. 

Long-term  measurements  of  dissolved  inorganic 
constituents  of  streams  draining  disturbed  water- 
sheds have  been  made  at  Coweeta.  Disturbances 
include  commercial  selection  cutting,  commercial 
and   noncommercial   clear-cutting,  conversion  of 
mixed  hardwoods  to  white  pine  and  grass  covers, 
agricultural    cropping,    and    natural    disturbances 
comprised  of  insect  outbreaks.  Initiation  of  stream 
chemistry  studies  postdate  most  watershed  treat- 
ments and  represent  conditions  at  varying  periods 
of  time  since  disturbance.  Taken  together,  the  re- 
sponses in  stream  chemistry  to  forest  disturbances 
can  be  summarized  by  the  following  points:  (1) 
Over  the  period  of  observation  beginning  in  1972, 
none  of  the  disturbances  produced  nutrient  con- 
centrations that  would  have  an  adverse  impact  on 
water   quality   for   municipalities   or  downstream 
fisheries.  (2)  Compared  to  other  forested  regions  of 
the  United   States,   increases  in   nutrient  disturb- 
ances. (3)  Nitrate-N  is  a  sensitive  indicator  of  forest 
disturbance  and  although  concentrations  are  quite 
low  (<0.2  mg/L),  elevated  levels  in  streams  drain- 
ing clearcuts  appear  to  persist  for  at  least  20  years 
after  cutting.  (4)  Comparisons  of  annual  nutrient 
input  and  output  budgets  for  control  versus  dis- 
turbed watersheds  illustrate  the  importance  of  eva- 
potranspiration (Et)  processes  in  regulating  biogeo- 
chemical  cycles.  (5)  Budget  data,  combined  with 
process  research,  also  demonstrate  the  importance 
of  biological  processes  in  nutrient  retention  and 
loss  from  forest  ecosystems.  Decomposition,  net 
primary  production,  and  uptake  and  storage  of 
nutrients  in  successional  vegetation  are  important 
factors  that  regulate  the  magnitude  and  timing  of 
nutrient  exports.  (6)  Outbreak  infestations  of  two 
different  insects  provide  evidence  for  insect  regula- 
tion of  nutrient  recycling  and   at  an  ecosystem 
leveled  as  revealed  by  changes  stream  chemistry. 
(See  also  W89-01691)  (Lantz-PTT) 
W89-01709 


METHOD  FOR  TREATMENT  OF  DATA  FROM 
THE  INSTREAM  FLOW  INCREMENTAL 
METHODOLOGY  FOR  INSTREAM  FLOW  DE- 
TERMINATION, 

Utah  State  Div.  of  Wildlife  Resources,  Salt  Lake 

City. 

W.  H.  Geer. 

IN-    Regulated    Streams:    Advances   in   Ecology. 

Plenum  Press,  New  York,  1987.  p  1-25,  5  fig,  15 

tab,  5  ref. 

Descriptors:  *Data  interpretation,  *Instream  flow, 
•Streamflow,  *Trout,  *Ecological  effects,  In- 
stream  flow  incremental  methodology,  Mathemati- 
cal studies,  Aquatic  habitats,  Utah,  Case  studies, 
Hydroelectric  plants. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


The  alteration  of  streamflow  regimes  is  a  major 
cause  of  degradation  of  western  U.S.  trout  streams, 
and  several  instream  flow  needs  methodologies 
have  been  developed  to  determine  both  the  im- 
pacts of  streamflow  alteration  and  the  streamflow 
regimes  necessary  for  fishery  protection.  Perhaps 
the  most  widely  used  is  the  Instream  Flow  Incre- 
mental Methodology  (IFIM)  of  the  U.S.  Fish  and 
Wildlife  Service.  This  paper  gives  stepwise  proce- 
dures of  IFIM  data  analysis  that  lead  different 
analysts  to  similar  conclusions  on  both  the  impacts 
of  streamflow  alteration  and  streamflow  needs. 
They  mathematically  incorporate  specific  aquatic 
habitat  management  goals  and  express  the  effects 
of  selected  streamflow  regimes  as  percentages  of  a 
calculated  optimum  habitat  condition  for  the  sub- 
ject stream.  The  procedures  permit  the  comparison 
of  altered  streamflow  regimes  to  historical  condi- 
tions and  to  stream  habitat  potential.  Analytical 
procedures  are  demonstrated  on  actual  IFIM  data 
used  to  assess  the  fishery  impacts  of  a  proposed 
hydroelectric  power  project  in  northern  Utah.  (See 
also  W89-01736)  (Lantz-PTT) 
W89-01737 


IDAHO  HABITAT  EVALUATION  FOR  OFF- 
SITE  MITIGATION  RECORD:  ANNUAL 
REPORT  1985, 

Idaho  Dept.  of  Fish  and  Game,  Boise. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01777 


DETROIT  RIVER,  MICHIGAN:  AN  ECOLOGI- 
CAL PROFILE, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01806 


REPORT  OF  THE  FLATHEAD  RIVER  INTER- 
NATIONAL STUDY  BOARD. 

International  Joint  Commission-United  States  and 

Canada,  Columbus,  OH. 

July  1988.  235p,  10  fig,  19  tab,  69  ref,  9  append. 

Descriptors:  'Environmental  effects,  'Flathead 
River,  'Coal  mining,  Water  quality,  Water  quanti- 
ty, Recreation,  Fishing,  Turbidity,  Sedimentation, 
Nitrogen  compounds. 

In  February  1984,  the  British  Columbia  govern- 
ment granted  Sage  Creek  Coal  Limited  approval- 
in-principal  for  a  2.2  million  tonnes  (2.4  million 
tons)  per  year  thermal  coal  mine  located  10  km 
upstream  from  the  International  Boundary  on 
Howell  and  Cabin  Creeks,  tributaries  of  the  Flat- 
head River.  The  mine  plan  is  based  on  21  years  of 
mining  at  this  rate.  Coal  reserves,  however,  exist 
for  a  further  20  years  of  mining  at  the  same  rate. 
The  effects  of  the  mine  on  Cabin  and  Howell 
Creeks  at  and  immediately  downstream  of  the 
mine  site  are  difficult  to  predict  because  of  the 
complex  interrelationships  between  surface  and 
groundwater  hydrology.  In  the  premining  phase, 
there  is  a  potential  for  increased  flow  in  these 
creeks  during  freshet  due  to  land  clearing,  and 
reduced  flows  during  base  flow  periods  due  to 
decreased  groundwater  discharge.  During  the 
early  phases  of  mining,  net  flows  in  these  creeks 
are  expected  to  change  <  10%  due  to  the  counter- 
balancing of  increases  from  groundwater  infiltra- 
tion and  decreases  in  surface  flows  due  to  diversion 
into  the  Flathead  River.  In  the  later  stages  of 
mining,  once  the  pits  extend  below  the  valley 
floor,  there  is  a  possibility  of  reversals  in  ground- 
water flows  resulting  in  loss  of  water  from  Howell 
and  Cabin  creeks  to  the  pits.  The  effects  of  sedi- 
mentation, turbidity,  temperature,  nutrients  and 
toxic  compounds  of  nitrogen  on  water  quality  are 
addressed.  The  Board  concludes  that  the  mine 
would  have  a  detrimental  impact  on  the  benthic 
macroinvertebrate  populations  within  the  mine 
site.  There  will  also  be  some  adverse  effects  on 
species  closely  associated  with  riparian  habitats 
due  to  a  reduction  in  the  food  base  for  some 
riparian  animals.  These  effects  may  extend  to  the 
International  Boundary.  Impacts  of  the  mine  on 
water  uses,  includes  effects  on  fishing,  and/or 
other  recreational  activities.  (See  Also  W89-01809) 
(Lantz-PTT) 


W89-01808 


SUPPLEMENTARY  REPORT  OF  THE  FLAT- 
HEAD RIVER  INTERNATIONAL  STUDY 
BOARD. 

International  Joint  Commission-United  States  and 

Canada,  Columbus,  OH. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-01809 


LONG-TERM  IMPACTS  OF  AGRICULTURAL 
RUNOFF  IN  A  LOUISIANA  SWAMP  FOREST, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 
J.  W.  Day,  and  G.  P.  Kemp. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  317-326,  3 
fig,  1  tab,  20  ref.  Louisiana  Water  Resources  Re- 
search Institute  Grant  A-043-2A. 

Descriptors:  'Agricultural  runoff,  'Water  pollu- 
tion effects,  'Louisiana,  'Swamps,  'Wetlands,  Ni- 
trogen, Phosphorus,  Agriculture,  Nutrients,  Deni- 
trification,  Path  of  pollutants,  Dissolved  oxygen, 
Phosphates. 

A  summary  of  a  two-year  research  project  on  the 
dynamics  of  nutrient  retention  and  release  in  a 
swamp  receiving  upland  runoff  is  presented.  The 
central  objective  was  to  estimate  the  capacity  of 
this  type  of  wetland  for  removing  nutrients  from 
upland  runoff.  The  role  of  redox  in  determining 
floodwater  nutrient  concentrations,  both  in  the 
field  and  in  laboratory  microcosms  is  examined, 
along  with  testing  the  hypothesis  that  water  qual- 
ity deterioration  in  the  region  can  be  directly  relat- 
ed to  the  cessation  of  overland  water  processing 
formerly  performed  by  the  swamp.  Under  over- 
land flow  conditions,  the  swamp  can  remove  sig- 
nificant amounts  of  incoming  nutrients:  21%  of 
total  N  and  41%  of  total  P  were  retained  in  the 
swamp.  Practically  all  of  the  removal  takes  place 
because  of  the  settling  of  particulate  N  and  p.  For 
two  reasons,  it  is  not  likely  that  the  swamp  will 
become  saturated  with  N  and  P.  First,  the  results 
indicate  that  denitrification  is  a  significant  pathway 
for  the  permanent  loss  of  N.  Second,  the  swamp  is 
subsiding  at  a  significant  rate.  In  spite  of  nutrient 
retention  in  the  swamp,  significant  amounts  are  still 
exported  to  swamp  bayous  and  lakes.  The  swamp, 
however,  acts  as  a  buffer  in  time  and  composition, 
as,  well  as  in  concentration.  Dissolved  oxygen  in 
the  water  column  is  the  single  most  important 
factor  determining  sediment-water  exchange  of 
P04.  (See  also  W89-01827)  (Lantz-PTT) 
W89-01848 


EVALUATING  RISKS  OF  GENETICALLY  EN- 
GINEERED PRODUCTS  UNDER  THE  TOXIC 
SUBSTANCES  CONTROL  ACT, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01906 


CONTRIBUTIONS  OF  URBAN  ACTIVITIES 
TO  TOXIC  CONTAMINATION  OF  LARGE 
LAKES, 

KBN    Engineering   and    Applied    Sciences,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02157 


AGRICULTURE  AND  NATURAL  RESOURCES: 
THE  BROADENING  HORIZON, 

Michigan  State  Univ.,  East  Lansing.  Coll.  of  Agri- 
culture and  Natural  Resources. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-02197 


PERSPECTIVE  ON  SOIL  AND  WATER  CON- 
SERVATION AND  AGRICULTURALLY  RE- 
LATED GROUNDWATER  CONTAMINATION, 

Soil  Conservation  Service,  East  Lansing,  MI. 

H.  R.  Hilner. 

IN:    Rural    Groundwater    Contamination.    Lewis 


Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  15-19. 

Descriptors:  'Nonpoint  pollution  sources,  'Soil 
conservation,  'Water  conservation,  'Groundwater 
pollution,  'Agriculture,  Groundwater  recharge, 
Information  exchange,  Aquifers,  Groundwater 
quality,  Animal  wastes,  Agricultural  chemicals, 
Erosion  control. 

Before  livestock  was  concentrated  in  large  num- 
bers on  small  areas,  and  before  the  widespread  use 
of  pesticides  and  chemical  fertilizers,  there  was 
little  potential  for  seriously  contaminating  rural 
groundwater  from  agricultural  sources.  With  in- 
creased rural  populations,  concentrated  livestock 
production  operations,  and  extensive  use  of  chemi- 
cals, including  some  relatively  complex  ones,  con- 
servation measures  must  now  be  planned,  designed 
and  installed  that  will  control  potentially  negative 
effects.  Conservation  systems  for  erosion  control 
and  animal  waste  management  typically  include 
measures  to  handle  surface  water.  However, 
groundwater  levels  and  quality  are  often  also  af- 
fected. More  sophisticated  information,  education 
and  technical  assistance  are  needed  by  farmers  and 
other  land  users  to  prevent  contamination.  Soil 
Conservation  Service  personnel  and  others  that 
advise  farmers  must  be  provided  with  the  capabil- 
ity to  identify  agriculturally  related  potential 
groundwater  quality  problems,  sources  and  ways 
to  evaluate  alternative  solutions.  In  the  case  of 
groundwater  found  to  be  currently  seriously  con- 
taminated, outside  financial  and  technical  assist- 
ance will  likely  be  needed,  especially  when  pollu- 
tion sources  are  unknown  or  financial  resources  of 
current  surface  owners  are  insufficient  to  conduct 
cleanup  operations.  Maps  of  vulnerable  aquifer  re- 
charge areas  should  be  prepared  and  made  readily 
accessible  to  conservationists  and  others  advising 
the  agricultural  community.  Consistent,  current, 
comprehensive  information  on  water  resources 
from  the  surface  down  to  all  usable  aquifers  is 
needed  statewide.  In  addition,  having  the  capabil- 
ity to  manipulate  and  evaluate  the  information  is 
essential.  Mathematical  computer  models  which 
link  soils,  geology,  surface  and  groundwater  infor- 
mation will  be  necessary  to  handle  the  large 
volume  of  data.  Efforts  are  underway  in  govern- 
ment agencies  and  academic  institutions  such  as 
Michigan  State  University,  the  Michigan  Depart- 
ment of  Natural  Resources  and  the  Soil  Conserva- 
tion Service  to  develop  those  tools  and  data.  (See 
also  W89-02196)  (Lantz-PTT) 
W89-02198 


4D.  Watershed  Protection 


FOREST   HYDROLOGY   AND   ECOLOGY  AT 
COWEETA. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-01691 


BIOTECHNICAL  SLOPE  PROTECTION  AND 
EROSION  CONTROL, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

D.  H.  Gray,  and  A.  T.  Leiser. 
Van   Nostrand   Reinhold   Co.,   New   York.    1982. 
271  p. 

Descriptors:  'Erosion  control,  'Slope  protection, 
Vegetation,  Retaining  walls,  Walls,  Costs,  Labor, 
Economic  aspects,  Shorelines,  Case  studies. 

The  general  principles  and  advantages  of  biotech- 
nical  slope  protection  systems  are  discussed.  Low- 
cost  biotechnical  measures,  such  as  contour  wat- 
tling, brush  layering,  live  staking,  and  brush  mat- 
ting, are  described  in  detail.  The  use  of  slope 
plantings  in  conjunction  with  earth-retaining  struc- 
tures is  also  discussed.  This  latter  technique  in- 
cludes plantings  on  slopes  above  low  toe-walls,  on 
benches  of  tiered  retaining  walls,  and  in  the  frontal 
interstices,  or  openings,  of  porous  retaining  struc- 
tures, such  as  crib  walls,  welded-wire  walls,  ga- 
bions, and  cellular  revetments.  Low-cost,  labor- 
skill  intensive,  and  environmentally  compatible 
methods  of  slope  protection  are  completely  as- 
sessed. The  comparative  costs  of  various  vegeta- 
tive,   structural,    and    biotechnical    measures   are 
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clearly  tabulated.  Supplementing  these  cost  analy- 
ses are  case  studies  that  illustrate  practical  on-the- 
job  applications  of  slope  protection  measures. 
These  studies  -  backshore  slope  protection  along  a 
lakeshore,  rehabilitation  of  slopes  disturbed  by 
timber  harvesting  operations,  and  cut  slope  stabili- 
zation along  a  highway  -  demonstrate  the  versatili- 
ty and  effectiveness  of  biotechnical  slope  protec- 
tion. (Lantz-PTT) 
W89-01811 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 


5A.  Identification  Of  Pollutants 


RECOMMENDED  APPROACH  TO  THE  EVAL- 
UATION OF  THE  ENVIRONMENTAL  BEHAV- 
IOR OF  PESTICIDES:  IUPAC  REPORTS  ON 
PESTICIDES,  NO.  24, 

CIBA-GEIGY  A.G.,  Basel  (Switzerland).  Agricul- 
tural Div. 

H.  O.  Esser,  R.  J.  Hemingway,  W.  Klein,  D.  B. 
Sharp,  and  J.  W.  Vonk. 

Pure  and  Applied  Chemistry  PACHAS,  Vol.  60, 
No.  6,  p  901-932,  June  1988. 

Descriptors:  *Water  analysis,  'Chemical  analysis, 
•Pesticides,  'Pollutants,  'Path  of  pollutants,  'Fate 
of  pollutants,  'Standards,  Soil,  Water,  Hazard  as- 
sessment, Population  exposure,  Environmental  ef- 
fects. 

The  International  Union  of  Pure  and  Applied 
Chemistry,  Applied  Chemistry  Division  Commis- 
sion on  Agrochemicals,  describes  concepts  and 
experimental  approaches  for  the  rational  testing  of 
the  fate  of  pesticides  in  soil,  water,  air,  plants  and 
animals.  The  stepwise  test  program  presented  is 
flexible,  cost  effective,  and  ensures  that  all  aspects 
of  a  pesticides's  environmental  fate  are  studied  in 
sufficient  detail.  It  also  includes,  at  different  stages 
of  testing,  the  results  that  are  relevant  to  the  esti- 
mation of  exposure  to  the  pesticide,  an  essential 
element  of  the  hazard  assessment  process  concern- 
ing producers/applicators,  consumers  and  the  envi- 
ronment. (Author's  abstract). 
W89-01296 


CELL  CULTURE  SYSTEMS  ARE  MORE  SEN- 
SITIVE THAN  SACCHAROMYCES  CEREVI- 
SIAE  TESTS  FOR  ASSESSING  THE  TOXICITY 
OF  AQUATIC  POLLUTANTS, 

Shimane  Prefectural   Inst,  of  Public   Health   and 

Environmental  Science,  Matsue  (Japan). 

K.  Mochida,  M.  Gomyoda,  T.  Fujita,  and  K. 

Yamagata. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  1,  p  1-3,  July 

1988.  1  tab,  13  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Pollutants, 
•Water  pollution,  'Heavy  metals,  'Human  cell 
culture,  'Saccharomyces,  Yeasts,  Cadmium,  Mer- 
cury, Nickel. 

Toxicity  assays  of  aquatic  pollutants  (Cd,  Hg,  Ni) 
using  human  cell  culture  systems  (KB,  HEL-R66) 
and  the  yeast  Saccharomyces  cerevisiae  test  are 
reported.  The  3  metals  were  highly  toxic  to  both 
human  cell  lines,  the  72-h  ID50  (concentrations 
exhibiting  a  50%  inhibition  in  growth)  values  rang- 
ing from  3.1  to  120  micromolar.  Cd  was  the  most 
toxic  and  Ni  the  least.  The  same  ranking  toxicity 
was  also  obtained  in  the  S.  cerevisiae  assay.  The 
comparative  data  indicate  that  cell  culture  systems 
are  more  sensitive  than  the  S.  cerevisiae  test  for 
evaluating  the  toxicity  of  these  3  pollutants.  The 
ID50  values  can  serve  as  a  basis  for  evaluating  the 
hazards  of  chemicals  on  aquatic  environments. 
(Sand-PTT) 
W89-01297 


DETECTION  OF  DRILLING  MUD-BASE  OIL 
IN  THE  BILE  OF  TROUT,  SALMO  GAIRD- 
NERI, 

Department  of  Fisheries  and  Oceans,   St.  John's 


(Newfoundland).  Science  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01301 


NEW  SELECTIVE  AGAR  MEDIUM  FOR  RE- 
COVERY OF  STAPHYLOCOCCUS  AUREUS  IN 
WATERS  (UTILISATION  D'UN  NOUVEAU 
MILIEU  DE  CULTURE  SELECTIF  POUR  L'l- 
SOLEMENT  DE  STAPHYLOCOCCUS  AUREUS 
DANS  DIFFERENTS  TYPES  D'EAU), 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 
gie. 

P.  Lebaron,  and  B.  Baleux. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  3)  CHDDAT,  Vol.  306,  No.  10,  p  317-320, 
March  14  1988.  8  ref.  English  summary. 

Descriptors:  'Bacterial  analysis,  'Water  analysis, 
'Staphylococcus,  Culture  media,  Agars,  Sewage 
bacteria. 

Different  media  available  for  recovering  Staphylo- 
coccus aureus  are  not  adapted  for  water  analysis 
because  of  their  low  selectivity.  A  new  medium  is 
proposed  which  uses  Baird  Parker  agar  medium 
with  sodium  azide  and  is  incubated  at  37  C  for  24 
h.  Three  kinds  of  waters  are  tested:  the  efficiency 
of  this  medium  is  higher  for  surface  water  using  a 
modified  technique  of  filtration.  (Author's  abstract) 
W89-01310 


Identification  Of  Pollutants — Group  5A 

Toxicology  BECTA6,  Vol.  41,  No.  3,  p  385-390, 
September  1988.  1  fig,  3  tab,  11  ref. 

Descriptors:  'Reproduction,  'Guppies,  'Court- 
ship, 'Bioindicators,  'Bioassay,  'Wastewater  pol- 
lution, Sublethal  effects,  Water  pollution  effects, 
Genetics,  Pollutant  identification. 


RADIOACTIVITY  IN  WATER  SUPPLIES, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-01352 


DETERMINATION  OF         TWENTY-ONE 

CHLOROANISOLES  IN  WATER  AND  SEDI- 
MENT SAMPLES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
H.-B.  Lee. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71,  No.  4,  p  803-807,  July/ 
August  1988.  5  fig,  3  tab,  12  ref 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
'Pollutant  identification,  'Chloroanisoles,  'Phen- 
ols, 'Sediments,  Chlorides,  Path  of  pollutants,  Lab- 
oratory equipment,  Gas  chromatography,  Mass 
spectroscopy. 

A  simple  and  sensitive  method  for  the  determina- 
tion of  19  chloroanisoles  and  2  chloromethylani- 
soles  was  developed  for  water;  another  method 
was  developed  for  sediment  samples.  Water  sam- 
ples were  extracted  with  dichloromethane;  sedi- 
ments were  extracted  with  a  mixture  of  hexane  and 
acetone  in  a  Soxhlet  apparatus.  The  extracts  were 
concentrated  on  a  Snyder  column  and  then  were 
cleaned  up  on  an  activated  Florisil  column.  The 
anisoles  were  separated  by  either  an  OV-1  or  SPB- 
5  capillary  column  and  were  detected  by  an  elec- 
tron-capture of  a  mass  selective  detector.  Recover- 
ies of  chloroanisoles  in  fortified  water  and  sedi- 
ment samples  generally  ranged  between  70  and 
85%.  The  method  detection  limits  were  0.02  mi- 
crograms/L  and  0.002  micrograms/g  for  mono- 
and  di-chloroanisoles  in  water  and  sediments  and 
0.002  micrograms/L  and  better  than  0.001  micro- 
grams/g for  tri-,  tetra-,  and  penta-chloroanisoles  in 
those  matrices.  The  electron-impact  mass  spectra 
of  all  chloroanisoles  exhibited  intense  peaks  for  the 
molecular  ions  (M  +  ),  as  well  as  (M-43)+  or  (M- 
30)+  fragments.  These  masses  were  used  as  char- 
acteristic ions  for  quantitative  and  confirmation 
purposes.  (Author's  abstract) 
W89-01377 


DIFFERENTIAL  COURTSHIP  ACTIVITY  AND 
ALTERATIONS  OF  REPRODUCTIVE  SUC- 
CESS OF  COMPETING  GUPPY  MALES  (POE- 
CILIA  RETICULATA  PETERS;  PISCES:  POE- 
CILIIDAE)  AS  AN  INDICATOR  FOR  LOW 
CONCENTRATIONS  OF  AQUATIC  POLLUT- 
ANTS, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
J.  H.  Schroeder,  and  K.  Peters. 
Bulletin    of    Environmental    Contamination    and 


Differential  courtship  activity  of  guppy  males 
competing  for  the  same  females  were  used  as  a 
bioindicator  for  low  concentrations  of  water-borne 
pollutants  in  a  previous  study.  It  has  been  predict- 
ed that  the  decrease  in  mean  differential  courtship 
after  exposure  to  aquatic  contaminants  causes  a 
corresponding  change  in  the  relative  reproductive 
success.  However,  this  prediction  could  not  be 
tested  in  the  previous  study  because  only  gravid 
females  were  used.  The  present  study  completed 
the  previous  one  by  repeating  the  experiment  with 
a  10%  addition  of  wastewater  drawn  from  the  last 
clearing  basin  of  a  Munich  purification  plant,  this 
time  using  virgin  (non-inseminated)  females  which 
were  receptive  to  male  courtship.  The  females 
subsequently  were  allowed  to  produce  as  many 
offspring  as  possible.  The  number  of  young  gup- 
pies sired  by  individual  male  competitors  could 
easily  be  traced  by  the  use  of  sex-linked  phenoty- 
pic  color  patterns  as  markers.  The  two  T-chromo- 
somal  marker  genes  were  labeled  Ma  and  Ir.  Apart 
from  both  frequency  and  duration  of  the  courtship 
activities  of  Ir  males,  all  differences  between  con- 
trols and  10%  wastewater  treatment  groups  were 
found  to  be  significant.  As  far  as  Ma  males  are 
concerned,  all  activities  were  significantly 
changed.  The  higher  reproductive  success  of  Ma 
males  exposed  to  wastewater  is  due  to  the  higher 
courtship  activities  of  those  males  relative  to  the  Ir 
competitors.  (VerNooy-PTT) 
W89-01395 


TREATING  INDUSTRIAL  PLANT 

WASTEWATER:    MEETING    TODAY'S    COM- 
PLIANCE CHALLENGES, 

BCM  Engineers,  Mobile,  AL. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01400 


ENVIRONMENTAL  ANALYSIS  USING  AN 
ENERGY-DISPERSIVE  X-RAY  FLUORES- 
CENCE ANALYZER, 

HNU  Systems,  Inc.,  Newton,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01439 


LOW  LEVELS  OF  COPPER  AND  LEAD  IN  A 
HIGHLY  INDUSTRIALIZED  RIVER, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01442 


ARSENIC  SPECIATION  AND  QUALITY  OF 
GROUNDWATER  IN  A  LEAD-ZINC  MINE, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01456 


EVALUATION  OF  DIRECT  MICROSCOPICAL 
COUNTS  AND  ENDOTOXIN  MEASURE- 
MENTS AS  ALTERNATIVES  FOR  TOTAL 
PLATE  COUNTS, 

Kongelige   Veterinaer-  og   Landbohoejskole,  Co- 
penhagen (Denmark).  Inst,  of  Veterinary  Microbi- 
ology and  Hygiene. 
E.  Korsholm,  and  H.  Sogaard. 
Water  Research  WATRAG,  Vol.  22,  No.  6,  p  783- 
788,  June  1988.  4  fig,  4  tab,  21  ref. 

Descriptors:  'Water  analysis,  'Bacterial  analysis, 
'Pollutant  identification,  'Drinking  water, 
♦Toxins,  'Endotoxins,  Acridine  orange,  Compari- 
son studies,  Biomass,  Fluorescence,  Limulus  amoe- 
bocyte  lysate  test,  Lipopolysaccharides,  Variabili- 
ty, Statistics. 


I 


43 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Acridine  orange  direct  counts  (AODCs)  were 
compared  with  endotoxin  (lipopolysaccharide, 
LPS)  concentrations  in  233  unchlorinated  drinking 
water  samples.  Different  fractions  of  LPS  (total, 
free,  and  bound)  were  obtained  by  centrifuging  the 
samples  and  were  determined  using  a  chromogenic 
Limulus  amoebocyte  lysate  (LAL)  test  kit.  Corre- 
lations with  AODC  were  not  increased  when  the 
bound  LPS  fraction  was  used  instead  of  total  LPS. 
For  the  total  numbers  samples  the  correlation  be- 
tween total  LPS  and  AODC  was  relatively  high  (r 
=  0.80),  but  with  a  residual  standard  deviation 
indicating  considerable  variations  in  the  mean  LPS 
content  per  cell  from  sample  to  sample.  The  ob- 
tained best-fitting  regression  line  was  significantly 
dependent  on  both  water  type  and  water  process- 
ing plant;  likewise,  different  borings  within  the 
same  water  supply  seemed  to  influence  the  LPS/ 
AODC  ratio.  It  is  concluded  that  the  AODC 
method  is  more  reliable  than  LPS  measurements 
when  determining  the  total  number  of  viable  bacte- 
ria present,  and  seems  to  represent  a  good  alterna- 
tive to  the  traditional  plate  count  method.  Based 
on  an  apparent  relation  between  the  LPS  concen- 
tration and  the  judged  mean  cell  size,  the  value  of 
the  LAL  test  in  estimating  biomass  is  indicated, 
and  with  an  extensive  and  fairly  homogeneous 
sample  material  (e.g.,  in  acute  contamination  situa- 
tions), the  ease  and  speed  of  the  LAL  test  would 
favor  this  method.  (Author's  abstract) 
W89-01458 


INORGANICS, 

Montgomery   (James    M.)   Consulting    Engineers, 

Inc.,  Pasadena,  CA.  Montgomery  Labs. 

A.  Eaton. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  752-773,  June  1988.  10 

tab,  440  ref. 

Descriptors:  'Literature  review,  *Inorganic  com- 
pounds, 'Wastewater  analysis,  'Pollutant  identifi- 
cation, *Water  analysis,  'Chemical  analysis,  Qual- 
ity control,  Chromatography,  Spectroscopy,  Elec- 
trochemistry, Flow  injection  analysis,  Heavy 
metals,  Ions,  Radionuclides,  Rare  earths,  Alkalini- 
ty, Nutrients,  Hydrogen  ion  concentration,  Sus- 
pended solids,  Trace  elements.  Measuring  instru- 
ments, Data  collections. 

Literature  published  in  1987  on  chemical  analysis 
of  inorganics  is  summarized  in  the  form  of  tables 
covering  the  following:  quality  assurance  and  sam- 
pling procedures,  sample  preparation  and  precon- 
centration,  speciation  of  elements,  chromatography 
(ion,  gas,  and  high  pressure),  atomic  spectroscopy 
(atomic  absorption,  ICP,  and  ICP-mass  spectrosco- 
py), electrochemistry  (cathodic  stripping,  anodic 
stripping,  and  ion-selective  electrodes),  flow  injec- 
tion analysis,  other  instrumental  techniques,  spec- 
trograph^ techniques,  and  analysis  of  individual 
elements  and  compounds  (alkalinity,  Al,  Sb,  As, 
Ba,  Bi,  B,  Br,  Cd,  COD,  Cu,  CN,  F,  Ge,  Au,  I,  Fe, 
Pb,  Li,  Mn,  Hg,  Mo,  Ni,  NH3,  N03,  N02,  total 
Kjeldahl  N,  Os,  Pd,  pH,  P,  Pt,  radionuclides,  rare 
earths,  Re,  Se,  Si,  Ag,  Sr,  S04,  S,  sulfite,  thiosul- 
fate,  total  suspended  solids,  Tl,  Sn,  Ti,  W,  U,  V, 
and  Zr.  All  tables  consist  of  comments  summariz- 
ing each  document  cited.  (Rochester-PTT) 
W89-01464 


ORGANICS, 

Tennessee  Technological  Univ.,  Cookeville. 

M.  E.  Nubbe,  V.  D.  Adams,  R.  J.  Watts,  and  Y.  S. 

Robinet-Clark. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  773-796,  June  1988.  8 

tab.  292  ref. 

Descriptors:  'Literature  review,  'Organic  com- 
pounds, 'Wastewater  analysis,  'Water  analysis, 
'Pollutant  identification,  'Chemical  analysis, 
'Path  of  pollutants,  'Fate  of  pollutants,  'Ground- 
water pollution,  Hydrocarbons,  Pesticides,  Chlor- 
inated hydrocarbons.  Organic  matter,  Surface 
water.  Groundwater,  Drinking  water,  Wastewater, 
Data  collections. 

Literature  published  in  1987  on  determination  of 
organics  and  the  presence  and  behavior  of  organics 
in  environmental  samples  is  summarized.  Total  or- 


ganic determination  is  reviewed  and  pertinent,  im- 
portant and  significant  articles  are  summarized  in 
the  form  of  tables.  Tables  cover  the  following 
topics:  methods  of  identification  and  detection  of 
detergents  and  related  compounds;  methods  of 
identification  and  quantification  of  aliphatic  and 
aromatic  hydrocarbons;  presence,  degradation,  and 
attenuation  of  aliphatic  and  aromatic  hydrocar- 
bons; methods  for  identification  and  quantification 
of  pesticides,  chlorinated  hydrocarbons,  and  relat- 
ed compounds;  presence,  degradation,  and  attenu- 
ation of  pesticides,  chlorinated  hydrocarbons,  and 
related  compounds;  methods  for  identification  and 
quantification  of  naturally  occurring  organics; 
methods  for  identification  of  organics  present  in 
surface  and  groundwater,  drinking  water, 
wastewater,  and  other  media;  and  presence,  degra- 
dation, and  attenuation  of  organics  in  surface  and 
groundwater  and  wastewater.  For  each  table,  the 
sample  type  (e.g.,  groundwater,  leachate,  soil), 
compounds  analyzed,  methods  employed,  and  sig- 
nificant results  are  given.  (Rochester-PTT) 
W89-01465 


WATER  CHARACTERISTICS, 

A.  D.  Levine. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  6,  p  796-801,  June  1988.  1 
tab,  42  ref. 

Descriptors:  'Literature  review,  'Wastewater 
analysis,  'Water  analysis,  'Acid  rain,  'Chemical 
analysis,  'Measuring  instruments,  Color,  Odor, 
Dissolved  oxygen,  Hydrogen  ion  concentration, 
Solids,  Particulate  matter,  Monitoring,  Remote 
sensing,  Radionuclides,  Heavy  metals,  Trace  ele- 
ments, Sulfates. 

Literature  published  in  1987  on  biological  and 
physical  methods  of  water  and  wastewater  analysis 
is  summarized  under  the  following  headings:  bio- 
logical analytical  techniques,  physical  and  chemi- 
cal analytical  techniques,  and  acid  precipitation. 
Specific  measurement  topics  covered  are:  color, 
odor,  dissolved  oxygen,  pH,  solids,  particulates, 
remote  monitoring  of  groundwater,  and  radionu- 
clides. The  review  aims  to  include  all  pertinent, 
important  and  significant  articles  without  evaluat- 
ing their  merit;  when  selections  were  made,  avail- 
ability of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W 89-0 1466 


CONTINUOUS  MONITORING,  AUTOMATED 
ANALYSIS,  AND  SAMPLING  PROCEDURES, 

Oak  Ridge  National  Lab.,  TN.  Waste  Management 

Technology  Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01467 


HUMAN  HEALTH  EFFECTS  ASSAYS, 

Utah  Water  Research  Lab.,  Logan. 

R.  C.  Sims,  J.  L.  Sims,  and  R.  R.  Dupont. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  1093-1106,  June  1988. 

6  tab,  253  ref. 

Descriptors:  'Literature  review,  'Public  health, 
'Human  diseases,  'Water  analysis,  'Bioassay, 
•Carcinogens,  'Genotoxic  chemicals,  'Mutagens, 
•Drinking  water,  'Surface  water,  Data  collections, 
Pollutant  identification,  Organic  compounds, 
Water  pollution  effects. 

Literature  published  in  1987  on  assays  used  in 
environmental  risk  assessment  in  relation  to  water 
pollutants  is  summarized,  including:  current  ap- 
proach, test  systems,  and  research  results.  Tables 
summarize  properties  of  assays  used  for  genotoxic 
chemicals  in  environmental  samples;  results  of 
health  effects  assays  of  drinking  waters  and  surface 
waters;  health  effects  assays  of  specific  organic 
chemicals  or  chemical  classes  of  environmental 
concern;  and  special  characteristics  of  human 
health  effects  assays  of  mutagenicity  and  genotoxic 
effects.  (Rochester-PTT) 
W89-01506 


DETECTION  AND  OCCURRENCE  OF  WATER- 
BORNE  BACTERIAL  AND  VIRAL  PATHO- 
GENS, 

Virginia  Polytechnic  Inst.,  Blacksburg. 

G.  D.  Boardman,  R.  D.  Shannon,  and  T.  R. 

McBrayer. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  1121-1132,  June  1988. 

178  ref. 

Descriptors:  'Literature  review,  'Water  treatment, 
'Bacteria,  'Viruses,  'Pathogens,  'Path  of  pollut- 
ants, 'Water  analysis,  Bacterial  analysis,  Fate  of 
pollutants,  Serology,  Culture  media,  Sampling, 
Wastewater  analysis,  Activated  sludge,  Wetlands, 
Performance   evaluation,    Filtration,    Disinfection. 

Literature  published  in  1987  on  detection  and  oc- 
currence of  waterborne  bacterial  and  viral  patho- 
gens in  water  is  summarized  under  the  following 
headings:  bacteria  detection,  occurrence  and  distri- 
bution of  bacteria,  fate  of  bacteria  in  water  treat- 
ment systems,  persistence  of  bacteria,  bacterial  in- 
dicators, virus  detection,  virus  distribution  and  oc- 
currence, fate  of  viruses  in  treatment  systems,  per- 
sistence of  viruses,  and  viral  indicators.  Topics 
include  membrane  filtration  sampling,  culture 
media,  serological  methods,  antibiotic-resistant 
bacteria,  effects  of  chlorine,  ozone,  and  biological 
treatment,  point-of-use  disinfection,  bacteria  and 
viruses  in  freshwater,  marine,  and  wastewater  envi- 
ronments, and  fate  of  viruses  in  activated  sludge 
and  artificial  wetlands.  The  review  aims  to  include 
all  pertinent,  important  and  significant  articles 
without  evaluating  their  merit;  when  selections 
were  made,  availability  of  documents  and  the  pres- 
ence of  new  information  in  the  article  were  used  as 
inclusion  criteria.  A  brief  synopsis  of  the  contents 
is  given  for  each  article  cited.  (Rochester-PTT) 
W89-01508 


INFLUENCE  OF  INDICATOR  BACTERIA  ON 
THE  INCIDENCE  OF  SALMONELLA  IN 
AQUATIC  ENVIRONMENT, 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 

K.  Venkateswaran,  and  H.  Hashimoto. 
Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  54,  No. 
2,  p  253-258,  February  1988.  2  fig,  3  tab,  21  ref. 
Japanese  Ministry  of  Education,  Culture  and  Sci- 
ence Grant  60030055. 

Descriptors:  'Salmonella,  'Bioindicators,  'Water 
pollution,  'Fecal  pollution,  'Water  quality,  Micro- 
biological studies,  Bacteria,  Surface  water,  Japan. 

A  year-long  survey  was  conducted  on  the  ecology 
of  Salmonella  and  the  correlation  of  bacterial  indi- 
cators of  pollution  in  the  isolation  of  this  enteric 
pathogen.  MPN  procedures  were  employed  for  the 
enumeration  of  total  viable  counts,  total  coliforms, 
fecal  coliforms  and  fecal  streptococci  in  surface 
waters  of  riverine  and  marine  biotypes  of  Fu- 
kuyama,  Japan.  A  modified  primary,  nonselective, 
elevated  temperature  preenrichment  procedure 
was  used  in  detecting  MPN  indices  of  Salmonella. 
The  results  suggested  that  bacterial  indicators  of 
pollution  were  not  reliable  as  an  index  of  microbial 
quality  of  aquatic  system  and  emphasized  that 
direct  enumeration  of  Salmonella  could  serve  as  an 
indicator  of  the  quality  of  water.  Serological  stud- 
ies of  321  strains  of  Salmonella  yielded  11  sero- 
types with  one  untypable  strain.  S.  agona,  S.  cham- 
paign and  S.  litchfield  were  isolated  for  the  first 
time  in  Fukuyama  aquatic  environments.  In  addi- 
tion, one  new  serotype,  S.III  b  58:  z  sub  10:  z  sub 
53:  Rz  sub  50,  is  reported  (Author's  abstract) 
W89-01510 


PHAGE-SENSITIVE  BACTERIA  IN  SEA- 
WATER  OF  KAGOSHIMA  BAY,  (IN  JAPA- 
NESE), 

Kagoshima   Univ.   (Japan).   Faculty  of  Fisheries. 
T.  Hidaka,  Y.  Kamino,  and  T.  Kawabe. 
Memoirs  of  the  Faculty  of  Fisheries,  Kagoshima 
University,  Vol.  36,  No.  1,  p  17-25,  1987.  3  fig,  3 
tab,  1 1  ref.  English  summary. 

Descriptors:  'Sea  water,  'Bacteria,  'Oseudo- 
monas,  'Vibrio,  'Moraxella,  'Pollutant  identifica- 
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tion,  'Aeromonas,  'Bacteriophage,  'Aquatic  habi- 
tats, Habitats,  Kagoshima  Bay,  Bays,  Japan,  Coast- 
al waters. 

Marine  bacteria  and  bacteriophages  were  isolated 
from  seawater  samples  collected  from  1  m  and  50 
m  depth  layers  at  8  stations  of  Kagoshima  Bay,  at 
11  times  of  selected  seasonal  intervals  during  1980 
to  1984.  The  isolates  from  each  sample  included 
several  phage-sensitive  strains.  The  proportion  of 
phage-sensitive  to  total  isolates  from  each  sample 
varied  from  0  to  87  percent  (average  25  percent), 
at  each  station,  depth,  and  season.  The  sensitive 
strains  were  found  in  all  genera  of  isolates,  espe- 
cially Pseudomonas,  Vibrio,  Aeromonas  and  Mor- 
axella.  The  strains  in  each  genus  could  be  catego- 
rized by  their  sensitivity  to  several  phage  types. 
Their  habitats  were  segregated  by  station  and 
depth.  It  was  found  that  the  strains'  distribution 
was  dependent  on  oceanographic  conditions  in  the 
Bay.  (Author's  abstract) 
W89-01523 


ATOMIC  ABSORPTION  SPECTROMETRY 
AND  SYNERGISTIC  SPECTROPHOTOME- 
TRY MICRODETERMINATION  OF  HAFNI- 
UM IN  ALLOYS  AND  ENVIRONMENTAL 
SAMPLES, 

Centre   for   Water   Resources   Development   and 
Management,     Kunnamangalam     (India).     Water 
Quality  and  Environment  Div. 
S.  A.  Abbasi. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  4,  p 
653-665,  June  1988.  1  fig,  4  tab,  21  ref. 

Descriptors:  'Hafnium,  'Extraction,  'Atomic  ab- 
sorption spectrometry,  'Pollutants,  'Pollutant 
identification,  Water  pollution,  Spectrometers, 
Spectrophotometry,  Analytical  methods. 

Hafnium  (IV)  was  selectively  extracted  from  0.45- 
0.55  M  HC1  media  as  its  chelate  with  N-p-methox- 
yphenyl-2-furylacrylic-hydoxamic  acid  (MFHA) 
into  chloroform.  Xylenol  orange  was  added  to  the 
extract  to  form  an  intensely  colored  ternary  com- 
plex measurable  spectrophotometrically  at  545  nm 
(epsilon  =  8.3  times  10  to  the  fourth  1/mol/cm) 
with  a  sensitivity  better  than  0.002  ppm.  For 
atomic  absorption  spectrometric  determination, 
hafnium  was  extracted  with  MFHA  into  methyl 
isobutyl  ketone  was  measured  with  286.6  nm  reso- 
nance line  in  the  nitrous  oxide-acetylene  flame. 
The  methods  were  applied  to  the  analysis  of  hafni- 
um in  alloys,  plant  tissues,  animal  tissues,  and  natu- 
ral waters.  The  MFHA-xylenol  orange  reagent 
combination  was  chosen  after  studying  ten  hydrox- 
amic  acids  and  five  chromogenic  reagents.  (Au- 
thor's abstract) 
W89-01526 


PROCEEDINGS  OF  THE  NWWA/API  CON- 
FERENCE ON  PETROLEUM  HYDROCAR- 
BONS AND  ORGANIC  CHEMICALS  IN 
GROUND  WATER-PREVENTION,  DETEC- 
TION AND  RESTORATION. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01530 


INSTALLATION  OF  HYDROCARBON  DETEC- 
TION WELLS  AND  VOLUMETRIC  CALCULA- 
TIONS WITHIN  A  CONFINED  AQUIFER:  A 
CASE  STUDY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-01545 


USE  OF  HEADSPACE  SAMPLING  TECH- 
NIQUES IN  THE  FIELD  TO  QUANTIFY 
LEVELS  OF  GASOLINE  CONTAMINATION  IN 
SOIL  AND  GROUND  WATER, 

Connecticut   Univ.,   Storrs.   Dept.   of  Chemistry. 
G.  A.  Robbins,  V.  D.  Roe,  J.  D.  Stuart,  and  J.  T. 
Griffith. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  307-315,  2  fig,  7  ref. 


Descriptors:  'Pollutant  identification,  'Ground- 
water pollution,  'Soil  contamination,  'Gasoline, 
♦Monitoring,  'Sampling,  Vapor  pressure,  Leakage, 
Quantitative  analysis,  Path  of  pollutants. 

Headspace  sampling  entails  measuring  the  concen- 
tration of  analyte  vapors  in  the  air  space  of  a 
sampling  vessel  that  contains  contaminated  soil  or 
water.  Ideally,  headspace  concentration  measure- 
ments should  be  correlative  with  contaminant 
levels  in  soil  and  water.  Thus,  they  should  be 
useful  for  real-time  contamination  assessments  re- 
lated to  investigations,  monitoring  and  remedi- 
ation. However,  in  general  practice,  headspace  and 
laboratory  correlations  are  often  problematic,  as 
exemplified  by  poor  correlations,  and  false  positive 
and  negative  field  indications  of  contamination  rel- 
ative to  standard  laboratory  analyses.  Theoretical 
evaluations  and  laboratory  and  field  testing  are 
being  conducted  to  develop  improved  headspace 
methodologies.  These  methodologies  include  gross 
contamination  determinations  in  pressure  vessels 
using  portable  gas  detection  equipment.  Efforts  to 
date  would  indicate  that  improvements  in  measure- 
ments and  correlations  can  be  performed,  and  im- 
portant variables  that  influence  measurements  are 
recorded  and  controlled.  Important  variables  in- 
clude sample  size/headspace  volume  ratio,  temper- 
ature, total  pressure,  sealing  time  interval  prior  to 
measurement,  contaminant  mass,  background 
vapor  levels  in  pore  spaces,  vessel  leakage  during 
sampling,  and  vapor  condensation  on  the  sampling 
vessel.  (See  also  W89-01530)  (Author's  abstract) 
W89-01548 


HYDROCARBON  VAPOR  PLUME  DEFINI- 
TION USING  AMBIENT  TEMPERATURE 
HEADSPACE  ANALYSIS, 

ERT,  A  Resource  Engineering  Co.,  Fort  Collins, 
Co. 

T.  Holbrook. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  317-328,  4  tab,  6  ref. 

Descriptors:  'Hydrocarbons,  'Soil  contamination, 
'Pollutant  identification,  'Monitoring,  'Sampling, 
♦Gasoline,  'Soil  temperature.  Plumes,  Path  of  pol- 
lutants, Vadose  water,  Storage  tanks,  Leakage,  Un- 
saturated zone. 

Rapid,  on-site  methods  of  determining  volatile  hy- 
drocarbon concentrations  in  soil  gas  are  useful  in 
defining  the  extent  of  unsaturated  zone  contamina- 
tion. Controlled  laboratory  experiments  have  been 
completed  to  investigate  the  accuracy  and  preci- 
sion of  the  ambient  temperature  headspace  (ATH) 
method  of  analyzing  soil  samples  for  volatile  hy- 
drocarbons. Soil  samples  spiked  with  known 
amounts  of  gasoline  were  tested  using  the  ATH 
method.  The  results  demonstrate  that  the  method 
is  sensitive  to  low  mg/kg  quantities  of  gasoline  in 
soil  samples.  Based  on  these  findings,  a  standard 
protocol  for  ATH  analysis  has  been  developed. 
ATH  analysis  consists  of  filling  a  sample  container 
half  full  with  a  consistent  volume  of  soil  sample, 
sealing  the  container,  allowing  adequate  time  for 
ambient  temperature  equilibration,  and  finally  test- 
ing the  headspace  for  volatile  ionizable  hydrocar- 
bons using  a  portable  photoionization  detector 
(PID).  Soil  samples  collected  at  incremental  depths 
and  analyzed  using  the  ATH  method  can  yield 
depth  integrated  data  to  define  the  vertical  extent 
of  volatile  contaminants.  In  a  case  study,  the  ATH 
method  was  used  on  soil  samples  collected  at  in- 
cremental depths  to  define  the  extent  of  a  volatile 
petroleum  plume.  ATH  results  were  compared  to 
data  obtained  by  analyzing  selected  soil  samples 
using  more  expensive  and  time  consuming  EPA 
extraction  and  chromatographic  methods.  By  using 
ATH  on  soil  samples  rapid,  economical  definition 
of  volatile  contaminant  plumes  in  the  vadose  zone 
can  be  achieved.  (See  also  W89-01530)  (Author's 
abstract) 
W89-01549 


MULTI  DEPTH  SOIL  GAS  ANALYSES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 
Sciences. 


T.  F.  Zdeb. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  329-343,  6  fig,  3  tab,  10  ref. 

Descriptors:  'Soil  contamination,  'Groundwater 
pollution,  'Organic  compounds,  'Monitoring, 
'Adsorption,  'Sampling,  Soil  gases,  Gas  chroma- 
tography, Pollutant  identification,  Path  of  pollut- 
ants, Water  pollution  sources. 

Multiple  depth  soil  gas  surveys,  using  both  passive 
and  dynamic  sampling  techniques,  were  completed 
at  a  site  contaminated  at  two  locations  with  vola- 
tile organic  compounds  (VOCs).  Passive  sampling 
(diffusion  driven)  was  accomplished  by  placing 
sampling  devices  that  contained  the  VOC  adsorb- 
ent materials,  Tenax  GC,  or  Carbopack  B,  in 
capped,  hollow  probes,  driven  to  a  four  foot  depth. 
Dynamic  sampling  was  effected  using  a  vacuum 
pump  to  withdraw  subsurface  soil  gas  samples 
from  the  passively  sampled  probes,  after  sampling 
was  completed,  and  from  new  probes  driven  four 
and/or  nine  feet  into  the  ground.  At  selected  loca- 
tions, discrete  samples  were  collected  with  a  sy- 
ringe and  were  analyzed  for  specific  constituents 
by  direct  injection  into  a  field-operable  laboratory 
grade  gas  chromatograph  (GC).  At  the  same  time, 
selected  samples  were  also  dynamically  collected 
by  trapping  on  the  VOC  adsorbent  material  Tenax 
GC.  Samples  collected  on  adsorbent  materials 
were  later  partially  or  completely  thermally  de- 
sorbed  and  analyzed  with  the  GC.  A  comparison 
of  the  results  showed  that  each  of  the  methods  of 
sampling  and  analyses  were  useful  in  terms  of 
defining  source  areas  and  that  each  method  had  an 
appropriate  application.  Dynamic  sampling,  using 
on  site  analysis  techniques,  had  advantages  in  situa- 
tions requiring  the  use  of  essentially  real  time  data 
to  further  direct  field  activities.  The  use  of  adsorb- 
ent materials,  using  both  dynamic  and  passive  sam- 
pling techniques,  was  advantageous  in  that  minimal 
field  time  and  equipment  were  required  to  com- 
plete the  survey.  For  the  methodology  applied,  the 
use  of  adsorbent  materials,  by  the  dynamic  sam- 
pling technique,  appears  to  be  capable  of  produc- 
ing results  that  are  generally  as  good  as  or  better 
than  those  obtained  using  direct  injection  tech- 
niques in  terms  of  both  sensitivity  and  economy. 
Passive  sampling  produced  results  that  allowed 
relative  concentration  gradients  to  be  discerned 
which  may  be  adequate  information  in  many  cases. 
Problems  of  contaminated  adsorbent  materials 
were  largely  eliminated  by  the  use  of  a  new  type  of 
sampling  cartridge.  The  multi  depth  approach  al- 
lowed a  preliminary  assessment  of  the  nature  of  the 
contamination  (shallow  soil  vs.  groundwater)  to  be 
made.  (See  also  W89-01530)  (Author's  abstract) 
W89-01550 


SOIL  GAS  SURVEY  AS  A  PRELIMINARY  IN- 
VESTIGATIVE TOOL  FOR  HYDROCARBON 
RELEASES:  COST-EFFECTIVE  FIELD  TECH- 
NIQUES AND  AN  EVALUATION  OF  FACTORS 
INFLUENCING  THE  EFFECTIVENESS  OF 
THE  SURVEY, 
IEP,  Inc.,  Northborough,  MA. 
C.  Morgan,  and  C.  Klinger. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  347-355,  1  tab. 

Descriptors:  'Monitoring,  'Soil  gases,  'Pollutant 
identification,  'Groundwater  pollution,  'Organic 
compounds,  'Soil  contamination,  'Sampling,  Gas 
chromatography,  New  England,  Vadose  water, 
Soil  surveys. 

The  soil  gas  survey  is  a  rapid  and  cost-effective 
method  for  providing  preliminary  assessments  of 
sites  where  releases  of  volatile  organics  to  the 
subsurface  are  suspected.  The  relatively  simple 
field  techniques  described  in  this  paper  and  else- 
where for  sampling  of  shallow  soil  gases  require 
only  qualified  personnel,  simple  sampling  devices, 
and  a  field  gas  chromatograph.  In  most  geologic 
environments    in    New    England,    this    technique 
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seems  to  be  reliably  capable  of  detecting  ground- 
water contamination  down  to  the  hundreds  of 
parts  per  billion  level.  In  favorable  circumstances, 
greater  sensitivity  may  be  obtained,  but  where 
depth  to  water  exceeds  15  to  20  feet  and  other 
factors  such  as  surface  permeability  are  not  favor- 
able, sensitivity  decreases  to  detection  of  ground- 
water contamination  in  the  part  per  million  range 
or  worse.  The  survey  is  thus  a  viable  reconnais- 
sance tool  for  much  of  the  land  area  of  New 
England,  where  depth  to  water  is  often  not  great. 
As  the  soil  gas  survey  becomes  an  increasingly 
common  tool,  more  and  more  people  will  be  re- 
quired to  interpret  soil  gas  data,  either  generated 
by  themselves  or  in  a  review  capacity.  The  data 
presented  in  this  paper  is  intended  to  aid  those 
required  to  interpret  soil  gas  data.  (See  also  W89- 
01530)  (Author's  abstract) 
W89-01551 


SOIL  GAS  ANALYSIS  OF  METHANE  AND 
CARBON  DIOXIDE:  DELINEATING  AND 
MONITORING  PETROLEUM  HYDROCAR- 
BONS, 

D.  L.  Marrin. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  357-367,  3  fig,  1  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Soil  gases, 
'Sampling,  'Monitoring,  'Methane,  'Carbon  diox- 
ide, 'Groundwater  pollution,  'Soil  contamination, 
Benzenes,  Regression  analyses,  Degradation,  Hy- 
drocarbons, Plumes,  Water  pollution  sources. 

Measuring  carbon  dioxide  concentrations  in  soil 
gas  overlying  an  aquifer  contaminated  with  ben- 
zene and  chlorobenzene  provided  an  estimate  of 
groundwater  conditions  even  though  both  con- 
taminants were  absent  from  soil  gas.  Regression 
analyses  suggest  that  elevated  C02  concentrations 
in  soil  gas  were  due  to  organic,  rather  than  inor- 
ganic, sources  in  groundwater.  Carbon  dioxide 
concentrations  ranged  from  0.09  to  0.45%  over  the 
groundwater  plume.  Methane  concentrations  in 
soil  gas  were  correlated  with  total  hydrocarbon 
concentrations  in  soil  gas  overlying  a  free-product 
layer  on  the  water  table.  It  appeared  that  methano- 
genic  conditions  were  associated  with  the  free- 
product  phase  and  that  anomalously  high  methane 
concentrations  in  soil  gas  beyond  the  free-product 
plume  were  due  to  either  a  broken  sewer  line  or 
the  oxidative  degradation  of  gasoline  hydrocar- 
bons in  shallow  soils  located  beyond  the  plume 
boundary.  (See  also  W89-01530)  (Author's  ab- 
stract) 
W89-01552 


AQUATIC  MONITORING:  A  RATIONALE 
FOR  OBTAINING  AND  INTERPRETING 
AQUATIC  ECOSYSTEM  CHEMICAL  EXPO- 
SURE DATA, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01600 


LEACHING  TEST  CHARACTERIZATION  OF 
IRON  AND  STEEL  INDUSTRY  WASTE, 

Thyssen  AG.,  Duisburg  (Germany,  F.R.). 

J.  A.  Philipp,  R.  Endell,  J.  Raguin,  and  O. 

Dechelette. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.  1986.  p  7- 

27,  5  fig,  1 1  tab,  20  ref,  append. 

Descriptors:  'Hazardous  wastes,  'Leaching, 
•Waste  characteristics,  'Toxicity,  'Waste  disposal. 
Landfills,  Testing  procedures,  Steel  industry, 
Heavy  metals,  Iron,  Waste  management,  Federal 
Republic  of  Germany,  South  Africa,  Australia, 
France,  Great  Britain,  Italy,  Japan,  Leachates. 

The  iron  and  steel  industry  generates  considerable 
tonnages  of  solid  waste,  and  although  much  of  it  is 
to  a  large  extent  valorized,  some  50  kg  of  waste  to 
every  ton  (1000  kg)  of  steel  have  to  be  discharged 
or  disposed   of  as   waste.   A   good   environmental 


protection  policy  calls  for  a  ban  on  dumping  of 
special  waste  materials,  which  there  are  strong 
grounds  for  fearing  may  be  of  a  toxic  and  danger- 
ous nature.  Except  in  specific  cases,  it  is  difficult  to 
tell  from  the  composition  of  a  waste  material 
whether  or  not  it  is  of  a  special  nature.  Character- 
ization simulations  have  to  be  made  to  ascertain  the 
extent  to  which  the  waste  material  can  release 
harmful  elements,  such  as  heavy  metals,  when  in 
contact  with  rainwater  and  in  some  cases  other 
waste  materials.  Such  is  the  object  of  the  leaching 
tests,  which  have  or  are  being  developed  in  many 
countries  at  the  instigation  of  the  authorities  and 
industrialists:  Federal  Republic  of  Germany,  South 
Africa,  Australia,  France,  Great  Britain,  Italy, 
Japan,  and  the  United  States.  The  International 
Iron  and  Steel  Institute  has,  within  its  Environ- 
ment Committee,  made  a  comparison  of  the  results 
obtained  with  different  national  tests  using  the 
same  specimens.  (See  also  W89-01634)  (Author's 
abstract) 
W89-01635 


COMPARISON  OF  LEACHATE  QUALITY  IN 
FOUNDRY  WASTE  LANDFILLS  TO  LEACH 
TEST  ABSTRACTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01636 


TESTING  METHODOLOGIES  FOR  LANDFILL 
CODISPOSAL  OF  MUNICIPAL  AND  INDUS- 
TRIAL WASTES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01637 


APPROACH  FOR  EVALUATING  LONG-TERM 
LEACHABILITY  FROM  MEASUREMENT  OF 
INTRINSIC  WASTE  PROPERTIES, 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

P.  Cote,  T.  R.  Bridle,  and  A.  Benedek. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

63-78,  7  fig,  1  tab,  21  ref. 

Descriptors:  'Waste  characteristics,  'Leaching, 
'Waste  disposal,  'Hazardous  wastes,  'Industrial 
waste,  'Mathematical  models,  Heavy  metals,  Lea- 
chates, Path  of  pollutants,  Permeability  coefficient, 
Model  studies,  Solid  waste  disposal. 

A  radically  new  approach  for  evaluating  hazard- 
ous waste  leachability  is  presented.  In  the  past, 
leachability  has  been  measured  through  conduct- 
ance of  laboratory  leaching  tests,  either  batch  or 
column,  using  experimental  conditions  that  attempt 
to  simulate  field  conditions.  An  approach  is  pro- 
posed in  which  measured  intrinsic  properties  of  a 
waste  are  used  in  mathematical  models  to  infer  the 
long-term  leachability.  To  provide  background  in- 
formation, laboratory  leaching  tests  are  reviewed 
with  emphasis  on  interpretation  of  the  results.  It  is 
argued  that  results  of  bench-scale  tests  are  difficult 
to  scale  up  to  field  disposal  conditions  and  that 
they  do  not  lend  themselves  to  extrapolation  over 
time.  Leaching  from  wastes  takes  place  via  solubi- 
lization of  contaminants  inside  the  matrix  and 
transport  through  the  matrix  pore  system  to  the 
surrounding  aqueous  solution.  Intrinsic  properties 
that  determine  leaching  rates  can  be  categorized  as 
chemical  or  transport  phenomenon.  Chemical 
properties  include  those  factors  that  determine  a 
contaminant's  solubility,  for  example,  chemical 
speciation,  precipitation,  adsorption,  kinetics  of  re- 
action, buffering  capacity,  and  so  forth.  Transport 
properties  include  structure  of  the  pore  system, 
factors  affecting  diffusion  of  ions  in  the  pores,  and 
hydraulic  conductivity.  Laboratory  methods  to 
measure  these  properties  are  briefly  described.  A 
mathematical  model,  developed  to  predict  leaching 
of  toxic  metals  from  solidified  wastes  under  acidic 
conditions,  is  described.  The  model  uses  measured 
properties  of  wastes  to  predict  leaching  rates  under 
a  variety  of  conditions.  Verification  experiments 
are  presented  and  the  merits  and  limitations  of  the 


model  for  long-term  predictions  are  discussed.  (See 
also  W89-01634)  (Author's  abstract) 
W89-01638 


USE  OF  AN  UPFLOW  COLUMN  LEACHING 
TEST  TO  STUDY  THE  RELEASE  PATTERNS 
OF  HEAVY  METALS  FROM  STABILIZED/SO- 
LIDIFIED HEAVY  METAL  SLUDGES, 

Army  Environmental  Hygiene  Agency,  Aberdeen 
Proving  Ground,  MD.  Waste  Disposal  Engineer- 
ing Div. 

T.  M.  Brown,  P.  L.  Bishop,  and  D.  L.  Gress. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.   1986.  p 
79-90,  5  fig,  3  tab,  13  ref. 

Descriptors:  'Hazardous  wastes,  'Portland  ce- 
ments, 'Leaching,  'Heavy  metals,  'Sludge  dispos- 
al, Landfills,  Particle  size,  Diffusion  coefficient, 
Path  of  pollutants,  Mathematical  models,  Cadmi- 
um, Chromium,  Lead. 

Stabilization/solidification  of  hazardous  liquids  and 
sludges  with  portland  cement  has  been  investigated 
as  a  method  of  treatment  that  will  bind  hazardous 
materials  in  a  form  that  minimizes  adverse  effects 
on  the  environment  after  landfilling.  Research  has 
been  conducted  to  determine  the  long-term  accept- 
ability of  this  technique  for  disposal  of  heavy  metal 
sludges  by  determining  the  rate  of  release  of  metals 
from  solidified/stabilized  wastes.  The  primary  con- 
cern of  this  research  was  to  determine  the  manner 
in  which  the  heavy  metals  are  released  from  the 
paste,  as  this  will  be  important  in  extrapolation  of 
the  short-term  leaching  test  results  to  long  time 
periods.  These  studies  utilized  upflow  leaching  col- 
umns to  determine  the  effects  of  acid  flux  (meq/g/ 
day)  and  waste  particle  size  on  the  release  of 
metals  from  the  solidified  cement  paste  containing 
heavy  metal  sludges.  Two  particle  size  ranges  and 
two  acid  fluxes  were  evaluated.  Leachates  from 
the  column  were  collected  on  a  daily  basis  and 
analyzed  for  pH,  alkalinity,  cadmium,  chromium, 
and  lead.  Release  patterns  were  modelled  success- 
fully using  a  diffusion-based  equation.  An  effective 
diffusion  coefficient  and  leachability  index  were 
calculated  for  each  combination  of  heavy  metal, 
particle  size,  and  acid  flux.  These  values  can  be 
used  to  predict  metal  release  rates.  (See  also  W89- 
01634)  (Author's  abstract) 
W89-01639 


COMPLEX  MATRIX  IN  ENVIRONMENTAL 
CHEMISTRY  FOR  THE  PETROCHEMICAL 
INDUSTRY, 

Standard    Oil    Co.    (Ohio),    Cleveland.    Research 

Center. 

A.  R.  Rohlik. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume,  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

257-272,  4  tab,  7  ref. 

Descriptors:  'Chemical  analysis,  'Sample  preser- 
vation, 'Sampling,  'Waste  characteristics,  'Pollut- 
ant identification,  'Oil  industry,  Waste  disposal, 
Sulfides,  X-ray  fluorescence,  Models,  Sludge,  Sys- 
tems analysis. 

Specific  examples  are  presented  of  problem  solving 
involving  the  complex  matrix  to  encourage  devel- 
opment and  comparison  of  methods  with  the  goal 
of  creating  systematic  analytical  protocols  for 
many  waste  types.  Complex  matrix  chemistry  is 
becoming  more  important  in  environmental  analy- 
sis. Many  waste  matrices  are  unique  to  an  industri- 
al process  and  common  worldwide.  Only  recently 
has  analysis  of  many  complex  wastes  been  attempt- 
ed, primarily  because  of  environmental  concerns 
and  regulations.  The  complex  matrix  can  be  multi- 
phase, chemically  unstable,  and  contain  analytical 
interferences.  Complicating  factors  include  waste 
aging  and  total  versus  releasable  constituents.  Mul- 
tiphase wastes  can  contain  organic  compounds, 
water,  and  solids.  Examples  of  centrifugation  and 
extraction  of  sludges  are  shown  to  simplify  analy- 
sis. The  extracts  are  more  uniform  and  can  be 
analyzed  separately  with  more  reproducible  re- 
sults. However,  careful  attention  must  be  paid  to 
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mass,  volume,  and  specific  gravity  of  the  separated 
fractions  to  be  able  to  reconstruct  the  original 
samples.  Anaerobic  bacteria  in  petroleum  refinery 
sludges  can  rapidly  generate  sulfide  in  a  sample 
and  lead  to  misleading  conclusions  about  the  real 
hazard  of  the  waste.  Analysis  for  sulfide  immedi- 
ately after  sampling  is  recommended.  Other 
changes  in  chemically  active  wastes,  including  oxi- 
dation, often  occur  naturally  in  the  disposal  envi- 
ronment. These  changes  caused  by  aging  are 
shown  to  confound  analytical  results  and  make 
interpretation  of  environmental  impact  difficult. 
Matrix  interferences  in  sulfur  analyses  can  be  over- 
come with  appropriate  analytical  techniques. 
Matrix  effects  are  explained,  and  comparisons  of 
X-ray  fluorescence  and  combustion  are  made.  The 
sulfur  result  is  also  shown  to  present  a  problem  in 
heat  content  calculation.  The  success  of  total  assay 
of  metals  is  dependent  on  specimen  preparation.  A 
comparison  of  three  methods  is  given  and  a  recom- 
mendation made.  New  test  methods  under  devel- 
opment for  environmental  modeling  are  presented. 
The  use  of  background  information  is  recommend- 
ed to  optimize  analytical  techniques  and  provide 
the  most  useful  data.  (See  also  W89-01634)  (Au- 
thor's abstract) 
W89-01649 


DETERMINATION    OF    SOME    MACRONU- 
TRIENTS     AND     MICRONUTRIENTS     AND 
SOME     TOXIC     ELEMENTS     IN     SEWAGE 
SLUDGES  FROM  DOMESTIC  AND  INDUSTRI- 
AL INFLUENTS  PRIOR  TO  LAND  DISPOSAL: 
I.  DEVELOPMENT  OF  METHODS, 
Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Chemistry. 
S.  A.  Katz,  and  S.  W.  Jenniss. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.   1986.  p 
273-292,  10  tab,  56  ref. 

Descriptors:  'Spectroscopy,  'Spectrophotometry, 
•Nutrients,  'Hazardous  wastes,  'Pollutant  identifi- 
cation, 'Waste  characteristics,  'Sludge  disposal, 
Phosphorus,  Nitrates,  Land  disposal,  Industrial 
wastes,  Municipal  wastes,  Heavy  metals,  Testing 
procedures,  Wastwater  analysis,  Regulations. 

Procedures  for  the  determination  of  some  micronu- 
trients  and  macronutrients  and  some  toxic  elements 
in  sewage  sludge  are  reviewed  and  evaluated.  Di- 
gestion with  nitric  acid  and  hydrogen  peroxide 
prior  to  measurement  by  atomic  absorption  spec- 
troscopy was  well  suited  to  the  determination  of 
heavy  metals  in  sewage  sludge  and  compatible 
with  the  existing  requirements  and  recommenda- 
tions of  the  North  American  and  Western  Europe- 
an regulatory  agencies.  Ignition  was  found  to  satis- 
factorily prepare  sewage  sludge  for  the  determina- 
tion of  phosphorus  by  spectrophotometry  of  the 
molybdenum  blue  complex,  and  extraction  with 
water  shows  promise  for  isolating  nitrites  and  ni- 
trates from  sewage  sludge  before  their  spectropho- 
tometric  determinations.  The  criteria  used  in  evalu- 
ating the  procedures  were  speed,  simplicity,  sensi- 
tivity, and  selectivity.  (See  also  W89-01634)  (Au- 
thor's abstract) 
W89-01650 


SOIL  MOISTURE  MONITORING  AND  SAM- 
PLING PROBE  FOR  UNDERGROUND  STOR- 
AGE TANKS  AND  SURFACE  IMPOUND- 
MENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
R.  Morrison,  and  D.  Mioduszewski. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
343-352,  2  fig,  36  ref. 

Descriptors:  'Monitoring,  'Soil  moisture  meters, 
•Soil  water,  'Leakage,  'Storage  tanks,  Reservoirs, 
Interstitial  water,  Lysimeters,  Sampling,  Under- 
ground storage,  Tensiometers. 

A  review  of  available  technologies  for  monitoring 
leaks  from  underground  storage  tanks  and  surface 
impoundments  was  performed  to  identify  equip- 
ment that  was  most  suited  for  this  purpose.  A 
single  probe  that  combines  the  functions  of  a  tensi- 


ometer  and  lysimeter  was  selected  for  additional 
research  based  upon  this  review.  The  unit  detects 
changes  in  matrix  potential  when  functioning  as  a 
tensiometer  and  can  also  collect  soil  pore-water 
samples  as  a  lysimeter.  The  probe  developed  from 
this  effort  was  instrumented  for  both  manual  or 
remote  monitoring,  recording,  and  sampling.  In- 
strumentation for  automated  maintenance  allowed 
the  unit  to  operate  for  extended  periods  of  time 
without  refilling  the  tensiometer  mode  of  the  probe 
with  liquid.  Probe  density  depends  upon  soil  tex- 
ture and  moisture  content,  geometry  of  the  con- 
tainment structure,  and  depth  of  installation.  Cal- 
culations for  determining  the  optimum  probe 
placement  based  upon  the  diameter  of  the  porous 
ceramic  portion  along  with  soil  dispersion  charac- 
teristics determine  the  primary  variables  for  deter- 
mining the  optimum  number  of  probes  for  a  given 
containment  structure.  Probe  sensitivity  is  con- 
trolled by  the  porous  surface  to  vessel  liquid 
volume,  the  radius  of  the  porous  section,  and  type 
of  surface  instrumentation.  (See  also  W89-01634) 
(Author's  abstract) 
W89-01654 


PRACTICES  FOR  SAMPLING  SOLID  WASTES 
FROM  POINT  DISCHARGES  AND  IMPOUND- 
MENTS, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01655 


ASTM  STANDARD  LEACH  TEST  D3986:  A 
HISTORY, 

U.S.  Pollution  Control,  Inc.,  Oklahoma  City,  OK. 
K.  Jackson. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
367-374,  4  tab. 

Descriptors:  'Standards,  'Leaching,  'Testing  pro- 
cedures, 'Hazardous  wastes,  Sampling,  Leachates, 
Waste  characteristics,  Waste  disposal,  American 
Society  for  Testing  and  Materials. 

In  1977  American  Society  for  Testing  and  Materi- 
als Subcommittee  D19. 12  (currently  ASTM  Com- 
mittee D-34  on  Waste  Disposal)  was  organized  to 
develop  standard  test  methods  for  the  evaluation 
of  hazardous  waste.  A  standard  leach  test  was  the 
first  test  that  needed  to  be  identified.  The  develop- 
ment of  this  standard  leach  test  involved  a  two 
phase  testing  program.  The  phase  one  program 
identified  the  areas  in  the  proposed  test  method 
that  were  responsible  for  the  very  high  variability 
found  during  the  testing  program.  The  second 
phase  testing  program  was  designed  and  carried 
out  to  address  those  areas  of  variability.  The  pro- 
posed test  method  was  adopted  as  a  standard  in 
June  1980.  (See  also  W89-01634)  (Author's  ab- 
stract) 
W89-01656 


BATCH  TYPE  24-H  DISTRIBUTION  RATIO 
FOR  CONTAMINANT  ADSORPTION  BY  SOIL 
MATERIALS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 

Geochemistry  Section. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01658 


ABSORPTION  OF  HALOGENATED  ORGANIC 
COMPOUNDS  BY  POLYMER  MATERIALS 
COMMONLY  USED  IN  GROUND  WATER 
MONITORS, 

Gartner  Lee  Associates  Ltd.,  Markham  (Ontario). 
G.  W.  Reynolds,  and  R.  W.  Gillham. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  125-132,  5  fig,  1  tab,  17  ref. 

Descriptors:  'Organic  compounds,  'Sampling, 
•Sample  contamination,  'Chlorinated  hydrocar- 
bons, 'Monitoring,  'Wells,  'Water  sampling, 
Trichloroethane,  Tetrachloroethane,  Hexachloro- 
ethane,  Bromoform,  Tetrachloroethylene,  Ground- 
water pollution,  Contamination,  Polyvinyl  chlo- 
ride, Polytetrafluoroethylene,  Nylon,  Polypropyl- 
ene, Polyethylene,  Latex  rubber,  Absorption. 


Laboratory  studies  were  conducted  to  determine 
the  adsorption  of  5  halogenated  compounds,  at 
parts  per  billion  concentrations,  by  6  polymer  ma- 
terials commonly  used  in  ground  water  monitor 
construction.  The  batch  experiments  were  carried 
out  under  static  conditions  to  simulate  water  stand- 
ing in  a  well  bore.  Measurements  were  made  over 
the  range  of  5  minutes  to  5  weeks.  The  organic 
compounds  used  were  1,1,1 -trichloroethane, 
1,1,2,2-tetrachloroethane,  hexachloroethane,  bro- 
moform and  tetrachloroethylene.  The  polymer  ma- 
terials evaluated  were  PVC,  polytetrafluoroethy- 
lene (PTFE),  nylon,  polypropylene,  polyethylene 
and  latex  rubber.  Uptake  by  the  polymer  materials 
can  be  explained  by  a  model  where  the  organic 
compound  first  undergoes  sorption/dissolution 
into  the  polymer  surface  followed  by  diffusion  into 
the  polymer  matrix.  PVC  and  PTFE  both  ab- 
sorbed 4  of  the  5  compounds.  However,  absorption 
was  generally  slow  for  both  of  these  materials  with 
decreases  in  solution  concentration  <50%  after  5 
weeks.  An  exception  was  the  rapid  absorption  of 
tetrachloroethylene  by  PTFE.  The  compound  was 
reduced  to  50%  of  its  original  concentration  in 
solution  in  about  8  hours.  The  other  polymers 
rapidly  absorbed  all  compounds,  with  latex  rubber 
having  the  most  rapid  absorption  followed  by  pol- 
yethylene and  then  polypropylene  and  nylon.  The 
order  in  which  compounds  were  absorbed  was 
different  for  each  polymer.  No  relationship  was 
found  between  the  order  or  rate  of  absorption  onto 
any  polymer  and  the  solubility  or  octanol/water 
partition  coefficient  of  the  organic  compound. 
However,  hexachloroethane  and  tetrachloroethy- 
lene, with  solubilities  one  or  two  orders  of  magni- 
tude less  than  the  other  compounds,  were  always 
absorbed  the  fastest  and  to  the  greatest  extent.  A 
relationship  was  found  for  polyethylene  and  poly- 
propylene of  increased  absorption  with  an  increase 
in  the  compound's  undecane/water  partitioning 
coefficient.  (See  also  W89-01661)  (Author's  ab- 
stract) 
W89-01674 


SOIL  VAPOR  MONITORING  AS  A  COST-EF- 
FECTIVE METHOD  OF  ASSESSING  GROUND 
WATER  DEGRADATION  FROM  VOLATILE 
CHLORINATED  HYDROCARBONS  IN  AN  AL- 
LUVIAL ENVIRONMENT, 

Kleinfelder  (J.H.)  and  Associates,  Walnut  Creek, 
CA. 

G.  R.  Reid,  G.  Thompson,  and  C.  Oberholtzer. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble  Dilemma.   National   Water  Well   Association, 
Dublin,  OH.   1985.  p  133-140,  5  fig,  5  tab,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Contami- 
nation, 'Alluvial  aquifers,  'Pollutant  identification, 
'Sampling,  'Organic  compounds,  'Chlorinated 
hydrocarbons,  'Soil  vapor,  'Water  quality,  'Moni- 
toring wells,  Path  of  pollutants,  Trichloroethylene, 
Dichloroethylene,  Aquifers,  Trichloroethane, 
Perchloroethylene,  Economic  aspects,  Hazardous 
materials. 

Soil  vapor  monitoring  is  an  increasingly  used 
method  for  characterizing  the  quality  of  shallow 
aquifers  when  contamination  by  volatile  organic 
constituents  is  a  concern.  This  paper  describes  the 
results  of  a  soil  vapor  monitoring  program  per- 
formed to  evaluate  the  area  distribution  of  trichlor- 
oethylene, 1,2-cis-dichloroethylene,  trichloroeth- 
ane and  perchloroethylene  in  recent  alluvial  depos- 
its in  the  South  San  Francisco  Bay  Region.  Shal- 
low ground  water  during  this  investigation  was 
encountered  at  approximately  10  feet  below  grade, 
which  afforded  an  opportunity  to  collect  and  com- 
pare both  soil  vapor  and  water  quality  data  at 
approximately  50  discrete  locations.  Soil  vapor/ 
water  correlation  coefficients  are  presented  for  all 
4  chlorinated  hydrocarbons  and  indicate  that 
vapor  monitoring  data  can  be  used  to  (1)  make  a 
preliminary  assessment  of  ground  water  quality 
degradation  from  volatile  organic  compounds  and 
(2)  optimize  the  design  of  a  monitoring  well  net- 
work. The  findings  suggest  that  vapor  monitoring 
networks  located  under  asphalt  and  cement  sur- 
faces will  provide  more  sensitive  and  reliable  indi- 
cations of  shallow  aquifer  ground  water  quality. 
(See  also  W89-01661)  (Author's  abstract) 
W89-01675 
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PRACTICAL  METHODOLOGY  FOR  PROC- 
ESSING AND  VALIDATION  OF  WATER 
QUALITY  DATA, 

Hydrometrics,  Inc.,  Helena,  MT. 

For  primiry  bibliographic  entry  see  Field  7B. 

W89-OI684 

ASSESSING  THE  BIOACCUMULATION  OF 
CONTAMINANTS  FROM  SEDIMENTS  BY 
FISH   AND  OTHER  AQUATIC  ORGANISMS, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 
Lakes  Fishery  Lab. 

W.  A.  Wilford,  M.  J.  Mac,  and  R.  J.  Hesselberg. 
IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  107-1 1 1.  1  fig,  8  ref. 

Descriptors:  *Bioaccumulation,  *Path  of  pollut- 
ants, 'Sediments,  *Fish,  Tissue  analysis,  Toxicity, 
Decision  making,  Ecological  effects. 

Contaminated  sediments  that  are  not  acutely  toxic 
to  aquatic  organisms  but  contain  bioaccumulable 
toxic  substances  present  a  common,  yet  poorly 
understood  problem  for  regulatory  decision 
makers.  In  order  to  recommend  options  to  mini- 
mize bioaccumulation  of  these  toxic  substances, 
decision-makers  need  estimates  of:  (1)  which  sub- 
stances are  available  for  accumulation  by  aquatic 
organisms;  and  (2)  the  potential  impacts  of  such 
accumulation.  The  most  direct  and  meaningful  ap- 
proach to  estimating  bioavailability  is  measurement 
of  contaminant  uptake  by  aquatic  organisms  ex- 
posed to  the  sediments  of  concern.  Reasonably 
reliable  methodologies  exist  for  performing  such 
exposures  in  the  laboratory  and  in  situ  using 
marine  or  freshwater  organisms.  Such  methods  can 
demonstrate  short-term  potential  for  bioaccumula- 
tion of  toxics  from  the  sediments,  but  not  necessari- 
ly the  biological  significance  or  long-term  impact 
of  any  accumulated  residues  in  the  organisms  and 
transfer  of  those  residues  through  the  food  chain. 
Since  most  contaminated  sediments  contain  a  mix- 
ture of  toxic  substances,  determination  of  the  bio- 
logical significance  of  their  accumulation  is  not 
likely  in  the  near  future.  Thus,  the  direct  measure- 
ment of  significant  bioaccumulation  of  toxic  sub- 
stances from  the  sediments  remains  the  most  imme- 
diately useful  index  in  a  decision-making  process. 
(See  also  W89-01714)  (Author's  abstract) 
W89-01724 


of  existing  tank  testing  procedures  is  limited  by 

many  variables.  (Lantz-PTT) 

W89-01765 

INTERCALIBRATION  OF  ANALYTICAL 
METHODS  ON  MARINE  ENVIRONMENTAL 
SAMPLES.  RESULTS  OF  MEDPOL-II  EXER- 
CISE FOR  THE  INTERCALIBRATION  OF 
CHLORINATED  HYDROCARBON  MEASURE- 
MENTS ON  MUSSEL  HOMOGENATE  (MA-M- 
2/OQ. 

International  Lab.  of  Marine  Radioactivity, 
Monaco-Ville  (Monaco). 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-702278. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
International  Atomic  Energy  Agency  Report  No. 
IAEA/RL/136,  Report  No.  29,  October  1986.  12p, 
4  tab,  4  ref,  append. 

Descriptors:  "Chlorinated  hydrocarbons,  ♦Biologi- 
cal magnification,  *Bioindicators,  'Marine  envi- 
ronment, 'Pollutant  identification,  'Tissue  analy- 
sis, 'Mussels,  Biological  studies,  Bioaccumulation, 
Calibration,  Chemical  analysis,  Hydrocarbons, 
Chlorinated  compounds,  Seawater. 

Mollusks  are  known  to  be  able  to  concentrate 
micropollutants  (e.g.  chlorinated  hydrocarbons)  in 
their  tissues  from  the  surrounding  seawater.  when 
animals  of  the  same  species  are  living  in  the  same 
conditions,  the  average  concentration  of  a  con- 
taminant determined  in  their  tissues  after  a  suffi- 
ciently long  exposure  time  should  reflect  the  mean 
concentration  of  this  substance  in  their  environ- 
ment. On  the  other  hand,  chlorinated  hydrocar- 
bons are  normally  present  in  seawater  at  very  low 
concentration  levels  and  it  is  much  easier  and  less 
expensive  to  determine  them  in  biological  tissues 
than  directly  in  seawater.  Mussels,  in  particular, 
have  been  considered  as  good  indicators  of  chlor- 
inated hydrocarbon  pollution  of  the  marine  envi- 
ronment and  this  led  to  the  development  of  mussel 
watch  programs  in  many  countries  in  the  late 
seventies.  The  present  study  had  two  goals:  (1)  to 
give  to  laboratories  dealing  with  chlorinated  hy- 
drocarbon analyses  of  mussel  tissues  an  opportuni- 
ty to  check  their  analytical  performance;  and  (2)  to 
make  available  a  reference  made  of  mussel  tissue 
with  robust  estimations  of  the  'true  values'  with 
respect  to  several  chlorinated  hydrocarbons.  Such 
material  would  allow  chemists  to  check  the  validi- 
ty of  new  analytical  procedures.  (Lantz-PTT) 
W89-01780 


UNDERGROUND  STORAGE  SYSTEMS:  LEAK 
DETECTION  AND  MONITORING, 

Groundwater  Technology,  Inc.,  Annapolis  Junc- 
tion, MD. 

T.  G.  Schwendeman,  and  H.  K.  Wilcox. 
Lewis  Publishers,  Inc.,  Chelsea,  Michigan.   1987. 
213p. 

Descriptors:  'Monitoring,  'Water  pollution 
sources,  'Underground  storage,  'Leakage,  Gages, 
Electronic  equipment,  Waste  storage,  Hazardous 
wastes,  Interstitial  water. 

During  the  past  few  years,  there  has  been  an 
explosive  growth  of  methods  to  detect  and  moni- 
tor for  leaks  from  underground  storage  tanks. 
During  the  past  five  to  six  years,  more  devices  and 
methods  have  been  developed  for  monitoring  un- 
derground storage  tanks  than  were  developed  in 
the  previous  50  years.  This  book  is  designed  to 
acquaint  underground  storage  tank  owners  and 
operators  with  the  many  techniques  and  devices 
available  today  for  monitoring  underground  stor- 
age tanks,  i.e.:  (1)  automatic  tank  gaging  devices; 
(2)  automatic  leak  detectors;  (3)  vapor  monitoring 
systems;  and  (4)  interstitial  monitoring.  The  au- 
thors have  devoted  a  chapter  to  the  testing  and 
monitoring  of  the  piping  systems  associated  with 
underground  tanks,  it  is  important  to  distinguish 
monitoring  systems  from  tank  testing  procedures, 
since  both  have  a  definite  role  to  play  in  the  proper 
management  of  underground  tanks.  Monitoring 
techniques  provide  a  means  to  continuously  or 
semicontinuously  determine  whether  a  system  is 
leaking,  whereas  tank  testing  provides  a  means  for 
determining  at  the  time  of  the  test  whether  a  leak  is 
occurring.  The  authors  point  out  that  the  accuracy 


COMMUNITY  TOXICITY  TESTING. 

For  primary  bibliographic  entry  see  Field  5C. 
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SOME  METHODS  FOR  MEASURING  EF- 
FECTS OF  TOXICANTS  ON  LABORATORY- 
AND  FIELD-COLONIZED  ESTUARINE 
BENTHIC  COMMUNITIES, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01785 

PRELIMINARY  RESULTS  OF  INTERLABOR- 
ATORY  TESTING  OF  A  STANDARDIZED 
AQUATIC  MICROCOSM, 

Washington  Univ.,  Seattle.  Coll.  of  Ocean  and 
Fishery  Sciences. 

F.  B.  Taub,  A.  C.  Kindig,  and  L.  L.  Conquest. 
IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,   1986.  p  93-120,  1  fig,  3  tab,  39  ref. 

Descriptors:  'Water  pollution  effects,  'Aquatic  en- 
vironment, 'Toxicity,  'Standard  methods,  'Micro- 
cosms, 'Copper  sulfate,  Algae,  Biomass,  Statistical 
studies,  Bioassay,  Comparison  studies,  Models,  Ni- 
trates, Performance  evaluation,  Daphnia. 

Four  standardized  aquatic  microcosm  (SAM)  ex- 
periments were  performed  at  two  laboratories  to 
test   the   reproducibility   of  controls   and   copper 


sulfate  treatments.  Each  laboratory  (University  of 
Washington  and  Duluth-EPA)  conducted  two  63- 
day  experiments  consisting  of  six  replicates  each  of 
0  (control),  500,  1000,  and  2000  micrograms/L 
nominal  copper  (24  microcosms  total),  In  controls, 
nitrate  was  rapidly  converted  to  algal  biomass  and 
subsequently  to  Daphnia.  Increasing  amounts  of 
copper  delayed  this  conversion,  At  500  micro- 
grams/L  Cu,  algal  blooms  consistently  occurred 
during  the  absence  of  Daphnia.  Slightly  different 
amounts  of  initial  copper  were  related  to  the  dura- 
tion of  these  delays.  Recovery  of  the  microcosm 
communities  was  made  possible  by  detoxification 
of  copper  through  precipitation,  chelation,  and 
sorption,  as  predicted  by  the  MINEQL  copper 
speciation  model.  Statistical  evaluation  of  results 
within  each  experiment  was  displayed  by  an  'inter- 
val of  nonsignificant  difference'  around  the  control 
means.  A  procedure  to  statistically  compare  ex- 
periments for  reproducibility  is  being  developed, 
based  upon  discriminant  analysis  of  distance  meas- 
ures between  control  and  treatment  microcosms. 
Results  from  this  statistical  procedure  are  present- 
ed for  the  four  experiments  on  three  variables 
(nitrate,  Daphnia,  algal  biovolume).  Statistical 
analyses  support  the  hypothesis  that  these  moder- 
ately complex  ecological  experiments  are  more 
similar  within  laboratories  than  between  laborato- 
ries. In  spite  of  this,  the  conclusions  reached  from 
both  sets  of  experiments  are  similar.  (See  also  W89- 
01783)  (Author's  abstract) 
W89-01788 


MICROCOSM  PROCEDURE  FOR  DETERMIN- 
ING SAFE  LEVELS  OF  CHEMICAL  EXPO- 
SURE IN  SHALLOW-WATER  COMMUNITIES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01789 


COMPARISON  OF  MIXED  FLASK  CULTURE 
AND  STANDARDIZED  LABORATORY 
MODEL  ECOSYSTEMS  FOR  TOXICITY  TEST- 
ING, 

Minnesota  Univ.-Duluth.  Dept.  of  Biology. 
L.  J.  Shannon,  M.  C.  Harrass,  J.  D.  Yount,  and  C. 
T.  Walbridge. 

IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  135-157,  5  fig,  4  tab,  29  ref. 
EPA  Contract  CR8 10741-01. 

Descriptors:  'Toxicity,  'Standard  methods, 
♦Copper,  'Water  pollution  effects,  'Ecosystems, 
Model  studies,  Comparison  studies,  Microcosms. 

Two  microecosystem  protocols,  the  standardized 
aquatic  microcosm  (SAM)  method  and  the  mixed 
flask  culture  (MFC)  method,  were  compared  on 
the  basis  of  their  responses  to  copper  sulfate.  These 
protocols  differed  in  microcosm  structure,  age,  and 
the  variables  monitored.  Two  complete  experi- 
ments were  conducted  with  each  method  so  that 
repeatability,  as  well  as  sensitivity  and  variability, 
could  be  evaluated.  Copper  caused  significant  re- 
ductions in  pH,  oxygen  gain,  and  oxygen  loss  at 
concentrations  down  to  500  micrograms/L  (the 
lowest  test  concentration)  in  the  SAM  tests  and 
320  micrograms/L  in  the  MFC  tests.  Lower 
copper  concentrations  (36  and  70  micrograms/L) 
in  the  MFC  tests  caused  significant  increases  over 
control  levels  for  several  system-level  variables. 
Although  responses  were  similar  with  both  sys- 
tems, the  SAM  procedure  provided  considerably 
more  insight  into  the  changes  in  population  densi- 
ties and  nutrient  cycling  responsible  for  the  ob- 
served ecosystem  level  changes.  The  SAM  sys- 
tems, on  the  basis  of  their  higher  coefficients  of 
variation  (CV)  and  higher  minimum  detectable 
differences  (MDD),  appeared  to  be  theoretically 
less  able  to  demonstrate  significant  toxic  effects. 
The  SAM  results  were  more  consistent,  with  mi- 
crocosms developing  and  responding  to  copper  in 
a  similar  manner  in  both  runs.  In  contrast,  the 
microcosms  in  the  MFC  experiments  showed 
major  differences  in  both  development  and  sensi- 
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tivity  between  runs.  (See  also  W89-01783)  (Lantz- 

PTT) 

W89-01790 


EVALUATION  OF  SIMPLE  GENERIC  AQUAT- 
IC ECOSYSTEM  TESTS  TO  SCREEN  THE  EC- 
OLOGICAL IMPACTS  OF  PESTICIDES, 

Aqua  Terra  Technologies,  Pleasant  Hill,  CA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01791 


POPULATION  AND  GUILD  ANALYSIS  FOR 
INTERPRETATION  OF  HEAVY  METAL  POL- 
LUTION IN  STREAMS, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01792 


EFFECT  OF  3-TRIFLUOROMETHYL-4-NITRO- 
PHENOL  ON  THE  STRUCTURE  AND  FUNC- 
TION OF  PROTOZOAN  COMMUNITIES  ES- 
TABLISHED ON  ARTIFICIAL  SUBSTRATES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
P.  V.  McCormick,  J.  R.  Pratt,  and  J.  Cairns. 
IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  224-240,  8  fig,  1  tab,  29  ref. 

Descriptors:  *Trifluoromethyl  nitrophenol,  'Water 
pollution  effects,  *Nitrophenols,  'Bioassay,  ♦Eco- 
logical effects,  *Protozoa,  Toxicity,  Artificial  sub- 
strates, Biological  studies,  Lethal  limits. 

The  development  of  community  level  toxicity  pro- 
tocols would  allow  for  the  direct  determination  of 
toxicant  effects  on  community  level  processes. 
Using  protozoan  communities  colonized  on  artifi- 
cial substrates  for  testing  the  effects  of  hazardous 
substances  allows  rapid  testing  in  a  minimal 
amount  of  space.  These  communities  were  used  in: 
(1)  48-h  acute  tests;  (2)  a  28-day  static  test;  and  (3) 
10-day  continuous  flow  tests  to  assess  the  useful- 
ness of  structural  and  functional  indices  in  deter- 
mining adverse  effects  of  the  lamprey  larvicide  3- 
trifluoromethyl-4-nitrophenol  (TFM).  Acute  tests 
used  protozoan  communities  of  differing  ages  and 
were  relatively  insensitive  to  the  toxicant;  the  EC 
sub  50  was  48.0  ppm.  Continuous  flow  tests  had 
high  variability  in  colonization  within  treatments, 
and  no  significant  concentration  differences  were 
detected.  Functional  group  analyses  showed  no 
effect  on  community  function,  although  higher 
trophic  levels  were  reduced  or  absent  at  10  ppm. 
Results  support  the  use  of  multispecies  tests  in 
determining  toxic  effects  on  natural  communities, 
while  showing  the  need  for  continued  work  in  this 
area  to  develop  standardized,  replicable  testing 
procedures.  (See  also  W89-01783)  (Author's  ab- 
stract) 
W89-01795 


USE  OF  LIMNOCORRALS  IN  EVALUATING 
THE  EFFECTS  OF  PESTICIDES  ON  ZOO- 
PLANKTON  COMMUNITIES, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01797 


ZOOPLANKTON   COMMUNITY   RESPONSES 
TO  SYNTHETIC  OIL  EXPOSURE, 

Science    Applications    International    Corp.,    Oak 

Ridge,  TN. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01798 


PRODUCTION  OF  COEXISTING  JUVENILE 
COHO  SALMON  AND  STEELHEAD  TROUT 
IN  HEATED  MODEL  STREAM  COMMUNI- 
TIES, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01799 


INTERCALIBRATION  OF  ANALYTICAL 
ETHODS  ON  MARINE  ENVIRONMENTAL 
SAMPLES:  RESULTS  OF  MEDPOL  II  EXER- 
CISE FOR  THE  INTERCOMPARISON  OF 
TRACE  ELEMENT  MEASUREMENTS  ON 
MUSSEL  TISSUE  HOMOGENATE  AND 
MARINE  SEDIMENT  (MA-M-2/TM  AND  SD-N- 
1/2/TM). 

International  Lab.  of  Marine  Radioactivity, 
Monaco-Ville  (Monaco). 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-702279. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  IAEA/RL/137  Monaco/31,  Decem- 
ber 1986.  41  p,  32  tab,  4  ref. 

Descriptors:  *Mussels,  *Tissue  analysis,  *Pollutant 
identification,  *Marine  sediments,  *Bioindicators, 
Heavy  metals,  Statistical  studies,  Sediment  con- 
tamination. 

Filter-feeding  animals  (e.g.  mussels)  and  coastal 
sediments  are  often  considered  as  contamination 
indicators  of  the  marine  environment.  Mussels 
react  quickly  to  the  pollution  of  the  surrounding 
seawater,  while  mechanisms  of  transfer  and  fixa- 
tion of  heavy  metals  into  sediments  often  reflect 
long-term  processes.  Many  scientists,  therefore, 
who  study  the  contamination  of  the  Mediterranean 
Sea  are  faced  with  problems  of  analysis  of  heavy 
metals  in  mussels  and  sediments.  Since  these  analy- 
ses are  often  very  difficult  and  require  elaborate 
techniques,  it  was  judged  appropriate  to  provide 
the  analysts  working  in  institutes  participating  in 
MEDPOL  Phase  II  with  an  opportunity  for 
checking  their  analytical  performances.  The 
within-laboratory  precision  was  shown  to  be  satis- 
factory. For  the  mussel  MA-M-2/TM,  65%  of  the 
reported  coefficients  of  variation  lie  between  0  and 
10%,  25%  are  between  10  and  20%,  9%  between 
20  and  30%,  and  only  1%  higher  than  30%.  In  the 
case  of  the  sediment  SD-N- 1/2/TM,  90%  of  the 
reported  coefficients  of  variation  lie  between  0  and 
10%  and  the  remaining  10%  are  between  10  and 
20%.  The  total  number  of  outliers  is  moderate 
(9.2%  of  all  results  in  the  case  of  MA-M-2/TM 
and  2.0%  in  the  case  of  SD-N-1/2/TM).  The 
number  of  outlying  results  by  participating  labora- 
tory varied  between  0  and  4.  Five  laboratories 
produced  1  outlier,  two  laboratories  reported  2 
outliers  and  one  laboratory  produced  4  outliers 
(for  1 1  reported  results).  (Lantz-PTT) 
W89-01813 


ASTM    STANDARDS    ON    MATERIALS    AND 
ENVIRONMENTAL  MICROBIOLOGY. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-01826 


AQUATIC    TOXICOLOGY     AND     ENVIRON- 
MENTAL FATE:  NINTH  VOLUME. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01892 


TOWARD  A  MEANINGFUL  INTERACTION 
BETWEEN  ECOLOGY  AND  AQUATIC  TOXI- 
COLOGY, 

Utah  State  Univ.,  Logan. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01894 


CAN  BIOLOGICAL  MONITORING  EARLY 
WARNING  SYSTEMS  BE  USEFUL  IN  DE- 
TECTING TOXIC  MATERIALS  IN  WATER, 

Army  Medical  Bioengineering  Research  and  De- 
velopment Lab.,  Fort  Detrick,  MD.  Health  Effects 
Research  Div. 
W.  H.  Van  der  Schalie. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  107-121,  2  fig,  6  tab,  36  ref. 


Descriptors:  'Toxicology,  'Pollutant  identifica- 
tion, 'Aquatic  toxicology,  'Monitoring,  Water 
quality  control,  Biological  studies,  Bioassay,  Water 
pollution  effects,  Toxicity,  Water  pollution  preven- 
tion. 

Biological  monitoring  early  warning  systems  con- 
tinuously and  automatically  monitor  the  physiolog- 
ical or  behavioral  responses  of  aquatic  organisms 
exposed  under  flow-through  conditions  to  surface 
water  or  wastewater  and  provide  an  immediate 
indication  of  abnormal  organism  responses.  Such 
systems  have  several  advantages  over  physico- 
chemical  sensors,  and  their  use  has  been  suggested 
for  the  protection  of  both  aquatic  organisms  and 
humans  from  water-borne  toxicants.  A  literature 
search  identified  16  biological  monitoring  early 
warning  systems  that  have  been  used  for  monitor- 
ing toxicity  under  field  conditions,  and  their  useful- 
ness in  reliably  detecting  toxic  materials  in  water 
was  determined.  Biomonitors  are  best  suited  for 
detecting  materials  that  are  acutely  toxic  to  aquatic 
organisms;  the  systems  have  less  potential  for  mon- 
itoring concentrations  of  materials  that  are  chron- 
ically toxic  to  aquatic  organisms  or  that  pose  a 
human  health  hazard.  Biological  monitoring  early 
warning  systems  can  complement,  but  not  replace, 
existing  physico-chemical  water  quality  monitors. 
(See  also  W89-01892)  (Author's  abstract) 
W89-01901 


USE  OF  HELIOPHRYA  SP.,  A  SESSILE  SUC- 
TORIAN  PROTOZOAN,  AS  A  BIOMONITOR 
OF  URBAN  RUNOFF, 

Georgetown  Univ.,  Washington,  DC.  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01903 


FIELD  AND  LABORATORY  TOXICITY  TESTS 
WITH  SHRIMP,  MYSIDS,  AND  SHEEPSHEAD 
MINNOWS  EXPOSED  TO  FENTHION, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-01905 


PASSIVE  PERCHORIONIC  CARCINOGEN 
BIOASSAY  USING  RAINBOW  TROUT 
(SALMO  GAIRDNERI)  EMBRYOS, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY.  Dept. 
of  Experimental  Biology. 
A.  E.  Maccubbin,  and  J.  J.  Black. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  277-286,  4  fig,  3  tab,  11  ref.  EPA 
Grant  CR8 11689-01,  American  Cancer  Society  In- 
stitutional Grant  IN-54W,  and  NIH  Research 
Grant  Ca  16056. 

Descriptors:  'Toxicology,  'Water  pollution  ef- 
fects, 'Rainbow  trout,  'Bioassay,  'Embryos, 
♦Aquatic  toxicology,  'Carcinogenicity,  Organic 
compounds,  Toxicity,  Liver,  Bioaccumulation, 
Fish  physiology. 

A  noninvasive  method  for  exposing  eyed-stage 
rainbow  trout  (Salmo  gairdneri)  embryos  to  chemi- 
cals in  a  bioassay  for  toxicity  and  carcinogenicity 
was  tested  with  four  known  mammalian  carcino- 
gens. Aflatoxin  B  sub  1  (AFB  sub  1), 
benzo(a)pyrene  (BaP),  dimethylnitrosamine 
(DMN),  and  N-methyl-N'-nitro-N-nitrosoguani- 
dine  (MNNG)  were  applied  topically  in  dimethyl 
sulfoxide  (DMSO)  to  the  chorion  of  developing 
rainbow  trout  embryos.  All  chemicals  were  toxic 
and  decreased  viability  of  fry  after  hatching.  In 
addition,  AFB  sub  1  (90  nanograms/egg)  increased 
mortality  in  the  egg  stage  and  was  the  most  toxic 
chemical  tested.  After  a  latent  period  of  eight 
months,  all  chemicals  had  induced  liver  neoplasms 
in  surviving  fingerlings.  The  incidence  of  liver 
neoplasia  ranged  from  4.8%  for  DMN  at  170.7 
micrograms/egg  to  76.9%  for  MNNG  at  20.5  mi- 
crograms/egg  and  generally  was  in  the  form  of 
basophilic  foci  of  altered  hepatocytes.  Eleven 
months  post  exposure,  all  treatment  groups  had 
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individuals  with  well-differentiated  heptocellular 
carcinomas.  The  data  suggest  that  the  method  has 
the  potential  to  be  a  useful  bioassay  for  chemical 
carcinogenicity.  (See  also  W89-01892)  (Authors 
abstract) 
W89-01914 


VALIDATION  OF  COLLABORATIVE  TEST- 
ING GUIDELINES, 

Environmental  Protection  Agency,  Las  Vegas, 
NV.  Quality  Assurance  Div. 
L.  R.  Williams,  D.  R.  Meckley,  and  G.  E.  Schiefer. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,   1986.  p  335-348.  EPA  Contract  68-03-3136. 

Descriptors:  'Aquatic  toxicology,  'Toxicology, 
•Standards,  'Biological  studies,  'Quality  control, 
•Bioassay,  Daphnia,  Toxicity. 

The  effectiveness  of  collaborative  testing  guide- 
lines was  evaluated  in  two  multi-laboratory 
method-validation  studies  conducted  for  the  EPA. 
The  guidelines  were  developed  for  EPA's  Office 
of  Toxic  Substances  and  modeled  after  those  of  the 
Association  of  Official  Analytical  Chemists  and 
The  American  Society  for  Testing  and  Materials. 
They  were  applied,  to  a  greater  or  lesser  extent,  in 
the  conduct  of  validation  studies  of  the  EPA's 
interim  Ames  test  mutagenicity  assay  and  Daphnia 
magna  life-cycle  toxicity  assay.  At  the  conclusion 
of  the  testing  phase  of  the  studies,  each  participant 
was  requested  to  provide  information  related  to 
key  guideline  elements.  In  addition,  the  organizers 
of  each  study  indicated  the  degree  to  which  they 
followed  or  did  not  follow  the  guidelines  in  admin- 
istering their  studies.  Both  participants  and  orga- 
nizers were  urged  to  provide  recommendations  for 
improving  the  way  in  which  such  studies  are  con- 
ducted in  the  future.  The  results  are  the  basis  for 
validation  and  appropriate  revision  of  the  collabo- 
rative testing  guidelines.  Results  are  presented  and 
the  implication  of  those  results  for  future  collabo- 
rative studies  are  discussed.  (See  also  W89-01892) 
(Author's  abstract) 
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Critical  variables  are  discussed  that  occur  in  the 
culture  and  testing  of  Cladocerans  that  are  respon- 
sible for  the  failure  to  obtain  acceptable  results  in 
interlaboratory  comparisons.  The  variables  in  ques- 
tion include  diet,  ambient  medium,  health  of  the 
test  species,  characteristics  and  purity  of  the  com- 
pounds tested,  and  finally,  whether  nominal  or 
measured  concentrations  are  utilized  to  estimate 
the  results  of  static  acute  toxicity  tests.  Available 
data  indicate  that  diet,  ambient  medium,  health  of 
the  test  organisms,  and  the  physical  and  chemical 
characteristics  of  the  test  compound  and  how  the 
latter  is  measured  seriously  affects  the  comparabil- 
ity of  the  results  of  round-robin  tests.  Some  recom- 
mendations are  offered  that  might  improve  results 
from  interlaboratory  studies.  These  include  proce- 
dures to  be  instituted  to  ascertain  the  health  of  the 
test  organism.  In  addition,  careful  consideration 
should  be  accorded  the  selection  of  test  com- 
pounds. Test  compounds  that  are  nontoxic  or 
slightly  toxic,  have  a  high  solubility  in  water,  are 
of  low  molecular  weight,  have  a  low  boiling  point, 
a   high   vapor  pressure,  and   few  chlorine  atoms 


within  their  structure  will  provide  better  precision 
than  those  compounds  that  have  characteristics 
distinct  from  those  just  mentioned.  In  addition, 
measured  test  concentrations  will  improve  interla- 
boratory comparisons  over  results  obtained  with 
nominal  test  concentrations.  (See  also  W89-01892) 
(Author's  abstract) 
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A  factorial  design  was  used  to  determine  the  indi- 
vidual and  combined  effects  of  light  intensity,  pho- 
toperiod,  temperature,  food,  and  feeding  regime  on 
the  survival  and  production  of  Daphnia  magna. 
Changes  in  light  intensity  between  150  and  1000  lx, 
in  photoperiod  between  16  and  24  h,  and  in  tem- 
perature between  18  and  23  C  will  not  affect 
survival.  There  is  however  a  strong  light  times 
temperature  times  food  interaction  that  can  influ- 
ence juvenile  production.  Using  a  higher  light  in- 
tensity when  the  food  level  was  low  improved 
productivity.  The  individual  effects  of  increasing 
temperature  and  photoperiod  were  trivial.  Low 
juvenile  production  was  found  when  a  low  food 
level  of  150,000  cells/ml  Chlorella  vulgaris  was 
coupled  with  a  low  light  intensity  of  150  lx  and  a 
temperature  of  23  C.  Feeding  C.  vulgaris  grown  in 
vitamin-enriched  medium  improved  juvenile  pro- 
duction only  when  the  food  level  was  high  and 
appeared  to  have  a  negative  effect  when  food 
quantity  was  inadequate.  Food  was  provided  as  C. 
vulgaris  alone  or  mixed  with  yeast  cells  and  at 
various  cell  numbers  of  both.  Juvenile  production 
that  would  meet  current  criteria  for  21 -day  life 
cycle  tests  was  achieved  with  750,000  cells/ml 
vitamin-enriched  C.  vulgaris  both  with  and  with- 
out yeast  at  1,500,000  to  2,500,000  cells/ml  under  a 
light  intensity  of  1000  lx  and  a  photoperiod  of  16  h 
at  18  C.  (See  also  W89-01892)  (Author's  abstract) 
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The  suitability  of  hexavalent  chromium  (Cr)  as  a 
reference  toxicant  was  examined  in  39  toxicity  tests 
using  six  species  of  aquatic  organisms.  In  19  tests 
conducted  during  a  one  and  one-half  year  period 
with  Daphnia  pulex  from  a  laboratory  culture,  the 
mean  48-h  EC  sub  50  was  0.129  mg  Cr/L,  with  a 
range  of  0.07  to  0.19  mg/L.  The  least  sensitive 
animal   tested   was   lepomis   macrochirus,   with   a 


mean  96-h  LC  sub  50  of  191.9  mg  Cr/L.  Daphnia 
pulex  was  the  most  sensitive  species  followed  by 
the  saltwater  species  Mysidopsis  bahia  and  Cyprin- 
odon  variegatus.  Slopes  of  chromium  concentra- 
tion versus  mortality  ranged  from  357  for  D.  pulex 
to  0.3  L.  macrochirus,  while  Pimephales  promelas, 
C.  variegatus,  and  Gasterosteus  aculeatus  had  simi- 
lar 96-h  LC  sub  50s  (23.2  to  42.6  mg  Cr/L)  and 
similar  concentration-mortality  plot  slopes  (0.9  to 
1.1).  Comparing  the  health  of  the  D.  pulex  popula- 
tion through  time  by  the  EC  sub  50  values  re- 
vealed that  while  the  organisms  may  exhibit  similar 
EC  sub  50  values  and  a  low  coefficient  of  variation 
(CV)  of  26%,  concentration-mortality  curve  slopes 
varied  between  285  and  422.  This  suggests  that 
slopes  of  the  concentration-mortality  curves  with 
the  same  EC  sub  50  value  can  serve  as  a  sensitive 
measure  of  organism  health  through  time.  As  a 
reference  toxicant,  hexavalent  chromium  provides 
a  useful  benchmark  for  assessing  the  health  of 
toxicity  test  organisms  through  time.  (See  also 
W89-01892)  (Author's  abstract) 
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The  purpose  of  a  single  laboratory  evaluation  is  to 
provide  a  rational  basis  for  deciding  whether  or 
not  a  bioassay  merits  the  effort  and  expense  of  the 
collaborative  testing  necessary  to  qualify  it  for 
inclusion  as  part  of  an  operational  monitoring  net- 
work. Guidelines,  published  by  the  U.S.  EPA  state 
that  a  single  laboratory  test  should  evaluate  a 
proposed  method's  capability  for  ruggedness,  sen- 
sitivity, limits  or  reliable  measurement,  systematic 
error,  precision,  and  accuracy.  To  demonstrate  the 
use  of  these  guidelines,  the  Hydrogen  Oxidation 
Soil  Bioassay  was  selected  for  evaluation  as  a 
potential  candidate  for  collaborative  testing.  Re- 
sults from  this  demonstration  indicated  that  the 
single  laboratory  evaluation  provides  a  concise  and 
organized  approach  for  selecting  bioassays  for  col- 
laborative testing.  (See  also  W89-01892)  (Author's 
abstract) 
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A  series  of  substituted  chlorophenols  was  evaluat- 
ed in  the  Beckman  Microtox  Analyzer  using  natu- 
ral water  from  several  diverse  sources.  Statistically 
significant  differences  in  the  effect  level,  as  meas- 
ured by  an  ANOV  A  of  the  EC  sub  50  (the  concen- 
tration of  toxicant  that  causes  a  50%  reduction  in 
the  light  output  of  the  bioluminescent  bioassay 
organism,  Photobacterium  phosphoreum),  were 
observed  as  a  function  of  water  source  for  three  of 
the  four  compounds  tested.  These  differences  may 
be  attributed  to  differences  in  the  nature  and  con- 
centration of  natural  dissolved  organic  carbon 
(DOC)  in  the  water  samples.  Some  DOC,  such  as 
humics,  are  suspected  of  binding  hydrophobic  toxi- 
cants, and  thus  reducing  the  bioavailability  and 
toxic  effect  of  these  compounds.  At  least  one  of  the 
observed  toxicity  reductions  can  be  accounted  for 
by  specific  compound  characteristics  and  the 
nature  and  concentration  of  the  DOC  as  deter- 
mined by  fluorescence  spectroscopy  and  finger- 
printing by  pyrolytic  gas  chromatography/mass 
spectrometry  (GC/MS)  techniques.  However,  for 
the  other  compounds  tested,  fluorescence  tech- 
niques provide  inadequate.  Additional  methodolo- 
gy will  be  necessary  to  elucidate  the  seemingly 
more  complex  mechanisms  of  toxicity  reduction 
for  these  compounds.  (See  also  W89-01892)  (Au- 
thor's abstract) 
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Over  the  last  decade,  numerous  investigators  have 
tried  to  determine  the  link  between  the  aqueous 
speciation  of  a  metal  and  the  metal's  toxicity  to 
aquatic  organisms.  The  high  collinearity  between 
the  calculated  activities  of  the  aqueous  chemical 
species  as  well  as  the  underdetermined  nature  of 
many  of  the  toxicity  data  sets  have  made  identifica- 
tion of  particular  toxic  species  for  a  metal  very 
difficult  and  quantification  virtually  impossible. 
The  author's  suggested,  in  a  recent  paper,  an  ap- 
proach for  determining  the  toxic  chemical  species 
of  a  metal  and  for  determining  and  quantifying  the 
relationship  between  a  toxicity  measure  and  the 
chemical  speciation  of  a  metal.  Briefly,  the  ap- 
proach consists  of  first  computing  the  aqueous 
speciation  of  the  metal  using  the  geochemical 
model,  MINTEQ,  with  a  thoroughly  reviewed  and 
partially-validated  thermodynamic  data  base.  Fi- 
nally, advanced  statistical  methods,  which  were 
determined  to  be  stable  when  applied  to  collinear 
data  and  underdetermined  systems,  are  applied  to 
the  thermodynamic  activities  of  the  metal  species 
and  toxicity  measures  to  determine  and  quantify 
the  relationship  between  the  speciation  and  toxici- 
ty. To  test  the  validity  of  this  methodology,  this 
study  applied  it  to  four  copper  toxicity  data  sets 
from  the  literature  for  which  the  primary  toxic 
species  have  been  tentatively  identified  by  the 
original  authors  using  qualitative  techniques.  The 
results  of  applying  the  methodology  to  these  stud- 


ies indicate  that  the  primary  toxic  chemical  species 
are  the  free  copper  ion  and  the  hydroxide  species 
and  that  the  carbonate  species  are  nontoxic.  These 
findings  largely  confirm  the  results  of  previous 
qualitative  analyses  of  the  copper  toxicity  litera- 
ture. (See  also  W89-01892)  (Lantz-PTT) 
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A  method  was  developed  to  assess  the  acute  toxici- 
ty of  neutral  hydrophobic  organic  compounds 
sorbed  on  sediments  to  the  midge,  Chironomus 
tentans  and  the  daphnid  Daphnia  magna.  Three 
soils  with  different  organic  carbon  content  were 
spiked  with  14-C  labeled  kepone,  placed  in  250  ml 
clear  polycarbonate  centrifuge  bottles,  mixed  with 
dilution  water  at  a  4:1  water  to  soil  ratio,  shaken 
for  24  h,  centrifuged,  and  tested.  Midges  and  daph- 
nids  (five  each)  were  tested  together  in  the  same 
bottles.  The  48-h  LC  sub  50  values  were  calculated 
for  each  species.  The  LC  sub  50  values  were 
calculated  on  the  basis  of  the  concentration  of 
kepone  on  the  sediment,  the  column  water,  and  the 
sediment  interstitial  water.  The  data  indicate  that 
the  route  of  exposure  was  the  water  and  not  the 
sediments  per  se.  Midges  were  not  found  to  have 
increased  sensitivity  in  the  presence  of  the  sedi- 
ment. The  data  support  sediment-water  equilibrium 
partitioning  theory  and  the  carbon  normalization 
theory  for  neutral  organic  chemical  sorbed  to  soils 
or  sediments.  The  advantages  of  this  test  are  that  it 
is  rapid,  uses  disposable  test  containers,  employs 
two  species  simultaneously,  incorporates  sediment 
as  part  of  the  test  system,  is  performed  under 
steady-state  conditions  between  sediment  and 
water  for  he  chemical(s)  of  interest,  and  is  based 
upon  sorption/desorption  theory  for  neutral  organ- 
ic chemicals.  Additional  testing  with  other  chemi- 
cal classes  will  demonstrate  the  broad  utility  of  this 
method  as  an  acute  screening  test  for  naturally 
contaminated  sediments  as  well  as  laboratory 
spiked  sediments.  (See  also  W89-01892)  (Author's 
abstract) 
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Standard  water  exposure  as  well  as  sediment  toxic- 
ity tests  were  performed  in  Monsanto  laboratories 
and  on-site  at  the  Saginaw  River  in  a  mobile  bioas- 
say trailer  to  develop  sediment  toxicity  tests  and 
assess  the  hazard  of  Pydraul   50E  (P50E)  when 


sorbed  to  sediments.  Sediment  samples  were  col- 
lected from  five  river  stations  and  tested  in  the 
field.  Sediment  concentrations  of  P50E,  an  aryl 
phosphate  ester  hydraulic  fluid,  were  determined 
for  each  site.  The  site  furthest  upstream  contained 
the  lowest  level  and  was  used  as  a  control  site. 
Both  acute  and  chronic  tests  were  performed  with 
the  sediments  and  with  control  sediments  spiked 
with  P50E  using  the  midge  Chironomus  tentans 
and  the  daphnids  Daphnia  magna  and  Ceriodaph- 
nia  affinis.  The  results  indicate  that  field  toxicity 
tests  conducted  with  river  sediments  and  river 
water  agreed  within  a  factor  of  two  with  those 
obtained  in  the  laboratory  using  spiked  soils  and 
well  water.  Acute  sediment  toxicity  tests  per- 
formed with  C.  tentans  and  D.  magna  together 
provided  a  rapid  screen  of  the  acute  toxicity  of 
Saginaw  River  sediments  and  P50E  spiked  on  river 
sediments.  Chronic  sediment  tests  with  Ceriodaph- 
nia  affinis  provided  a  rapid  sensitive  measure  of  the 
toxicity  of  the  Saginaw  River  sediments.  Benthic 
species  diversity  in  the  Saginaw  river  and  C.  affinis 
reproduction  in  sediment  toxicity  tests  were  corre- 
lated (r  =  0.59)  and  decreased  as  function  of 
distance  downstream  from  the  control  site.  They 
did  not  correlate  well  with  P50E  (r  =  -0.18) 
concentrations  that  ranged  from  <  0.01  to  11.31 
mg/kg.  Margins  of  safety  calculated  for  these  sedi- 
ment concentrations  ranged  from  1 3  to  39,000  indi- 
cating that  the  potential  of  this  chemical  to  impact 
Saginaw  River  benthic  organisms  is  low.  (See  also 
W89-01892)  (Author's  abstract) 
W89-01929 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: SEVENTH  SYMPOSIUM. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01930 


EVALUATION  OF  FILAMENTOUS  ALGAE  AS 
BIOMONITORS  OF  METAL  ACCUMULATION 
IN  SOFTWATER  LAKES:  A  MULTIVARIATE 
APPROACH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

R.  C.  Bailey,  and  P.  M.  Stokes. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  5-26,  6  fig,  1 1  tab,  24  ref. 

Descriptors:  'Algae,  'Bioassay,  'Heavy  metals, 
'Water  pollution  effects,  'Toxicology,  'Aquatic 
toxicology,  'Bioaccumulation,  Multivariate  analy- 
sis, Cadmium,  Manganese,  Aluminum,  Copper, 
Nickel,  Zinc,  Phosphorus,  Conductivity,  Hydro- 
gen  ion   concentration,   Sediment   contamination. 

Algae  from  artificial  substrates  were  collected 
from  36  softwater  lakes  in  four  geographic  areas  of 
central  Canada.  Determination  of  aluminum,  man- 
ganese, cadmium,  copper,  nickel,  lead,  and  zinc 
were  made  on  the  algae,  water,  and  sediment. 
Sediment  nutrients,  water  pH,  alkalinity,  and  con- 
ductivity were  also  measured.  One  objective  of  the 
study  was  to  evaluate  algae  as  biomonitors  of 
metals.  Another  was  to  determine  the  levels  of 
metals  in  water  and  sediments  as  they  related  to 
other  environmental  variables.  A  multivariate  ap- 
proach was  used  to  analyze  the  data  statistically. 
As  pH  decreased,  metal  concentration  in  water  and 
algae  increased.  Sediment  metals  were  unrelated  to 
water  pH,  but  were  positively  related  to  sediment 
organic  level  and  algal  metals.  Sediment  metals 
were  approximately  X1000  the  metal  concentra- 
tions in  water,  whereas  algal  metals  were  1000  to 
X10.000  greater  than  water  levels.  An  evaluation 
was  made  of  algae  as  biomonitors  of  acid-stressed 
lakes.  Their  role  in  metal  cycling  in  aquatic  sys- 
tems is  identified  as  an  area  for  future  research. 
(See  also  W89-01930)  (Author's  abstract) 
W89-01931 
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CYANOPHAGE  ASSAY  AS  A  NEW  CONCEPT 
IN  THE  STUDY  OF  ENVIRONMENTAL  TOX- 
ICITY, 

Algal  Research  Center,  Landenberg,  PA. 
M.  P.  Kraus. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  27-41,  6  fig,  8  tab,  14  ref. 

Descriptors:  *Cyanophage,  *Aquatic  toxicology, 
•Environmental  effects,  'Toxicology,  'Bioindica- 
tors,  'Water  quality.  Toxicity,  Viruses, 
Wastewater  treatment,  Monitoring,  Formaldehyde, 
Actane,  Pesticides,  Organic  compounds,  Baytex, 
Diazanon,  Lethal  limits,  Algae. 

For  more  than  15  years,  a  virus-based  assay  using  a 
cyanophage/host  system  has  been  a  reliable  indica- 
tor of  water  quality  in  fresh  and  saline  water,  in 
sewage  and  water  treatment,  and  in  various  la- 
gooned  agricultural  and  industrial  wastes.  More 
recently,  this  host/virus  model  has  been  used  in  the 
study  of  toxic  effects  and  their  mechanisms  of 
action.  To  comprehend  specific  effects  at  low 
doses  better,  toxicants  are  observed  during  the 
infectious  cycle.  The  success  of  this  approach  de- 
pends on  the  genetic  distinctions  by  which  one 
host  differs  from  another  in  its  sensitivity  to  certain 
cyanophages.  Five  cyanophages  and  eight  hosts 
constitute  the  currently  used  system.  A  host/virus 
system  carries  the  analysis  into  the  realm  of  molec- 
ular biology  whose  vast  store  of  genetic  informa- 
tion on  similar  systems  can  contribute  to  the  bio- 
logical characterization  of  the  blue-green  algal 
system.  Data  acquired  on  formaldehyde,  the  s- 
triazine  Actane,  and  the  organophosphate  pesti- 
cides Baytex  and  diazinon,  indicate  that  the  inter- 
action of  low  doses  of  toxicant  during  the  infec- 
tious cycle  need  not  be  a  simple  function  of  dose 
and  imply  that  an  LD  sub  50  (=  median  lethal 
dose)  value,  or  the  extrapolation  of  a  laboratory- 
derived  survival  curve  toward  zero,  may  not  be  an 
accurate  picture  of  environmental  aquatic  toxicity. 
In  view  of  the  current  demand  for  in  vitro  screen- 
ing methods,  the  economy  and  relative  simplicity 
of  the  cyanophage  approach  is  of  considerable 
significance.  (See  also  W89-01930)  (Author's  ab- 
stract) 
W89-01932 


DIETS  FOR  CERIODAPHNIA  RETICULATA 
LIFE-CYCLE  TESTS, 

Environmental  Research  Lab.-Duluth,  MN. 
T.  J.  Norberg,  and  D.  I.  Mount. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  42-52,  7  fig,  1  tab,  15  ref. 

Descriptors:  'Life-cycle  tests,  'Ecological  effects, 
•Daphnia,  'Diets,  'Bioindicators,  'Toxicology, 
•Aquatic  toxicology,  Bioassay,  Yeast,  Population 
dynamics,  Toxicity. 

Two  diets  were  compared  for  the  cladoceran,  Cer- 
iodaphnia  reticulata,  for  use  in  culturing  and  life- 
cycle  toxicity  tests.  One  diet  was  a  suspension  of 
dry  yeast  dissolved  in  distilled  water  and  fed  at  a 
rate  of  250  micrograms/animal.  The  other  diet  was 
prepared  from  frozen  adult  brine  shrimp  (Artemia 
salina)  and  distilled  water,  the  aged  supernatant  of 
which  was  fed  using  0.05  ml/animal.  Animals  were 
fed  daily  and  water  changed  three  times  each 
week.  The  feeding  study  was  conducted  for  ten 
generations  using  young  per  female  and  adult  sur- 
vival as  endpoints.  The  young  production  per 
female  of  surviving  adults  was  comparable,  but  the 
longevity  of  the  animals  fed  the  yeast  diet  was 
considerably  greater  than  that  of  the  animals  fed 
the  shrimp  diet.  (See  also  W89-01930)  (Author's 
abstract) 
W89-01933 


EFFECT  OF  DIET  ON  THE  SENSITIVITY  OF 
DAPHNIA  MAGNA  TO  LINEAR  ALKYLBEN- 
ZENE  SULFONATE, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
M.  J.  Taylor. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  53-72,  2  fig,  10  tab,  27  ref. 

Descriptors:  'Diets,  'Daphnia,  'Alkylbenzene  sul- 
fonate, 'Ecological  effects,  'Toxicology,  'Aquatic 
toxicology,  Bioassay,  Lethal  limits,  Algae,  Trout, 
Toxicity,  Detergents. 

Laboratory  cultures  of  Daphnia  magna  were  main- 
tained in  hard  well  water  and  fed  one  of  five 
different  diets.  Algal  diets,  trout  chow  diets,  and 
diets  combining  algae  and  trout  chow  were  evalu- 
ated. The  acute  toxicity  (48-h  LC  sub  50)  of  C  sub 
11.8  LAS  (linear  alkylbenzene  sulfonate)  to  D. 
magna  reared  on  the  five  different  diets  ranged 
between  3.6  and  4.7  mg/L.  For  daphnids  that  were 
fed  during  the  acute  test,  the  LC  sub  50s  ranged 
between  4.4  and  8.1  mg/L  LAS.  The  addition  of 
food  to  the  acute  test  generally  increased  the  LC 
sub  50.  Diet  had  a  statistically  significant  effect  on 
the  sensitivity  of  D.  magna  to  the  chronic  toxicity 
of  LAS.  Chronic  no-observed  effect  concentra- 
tions (NOECs)  varied  about  three-fold  (1.2  to  3.2 
mg/L)  and  21 -day  LC  sub  50s  about  two-fold  (2.2 
to  4.7  mg/L)  for  daphnids  fed  the  five  diets.  Sur- 
vival was  generally  the  most  sensitive  indicator  of 
chronic  effects.  Food  concentration  also  had  a 
significant  effect  on  the  response  of  D.  magna  to 
the  chronic  effects  of  LAS.  Daphnia  cultures  re- 
ceiving lower  concentrations  of  food  were  less 
sensitive  to  LAS  than  Daphnia  cultures  receiving 
higher  food  concentrations.  Diet  had  at  most 
three-fold  effect  on  the  results  of  Daphnia  toxicity 
tests.  A  three-fold  variability  can  be  expected  in 
Daphnia  toxicity  tests  themselves.  Therefore,  use 
of  any  of  the  diets  in  this  study  should  not  affect 
the  utility  of  the  test  results  in  assessing  the  envi- 
ronmental effects  of  detergent  chemicals  such  as 
LAS.  (See  also  W89-01930)  (Author's  abstract) 
W89-01934 


STUDY  OF  THE  RELIABILITY  OF  DAPHNIA 
ACUTE  TOXICITY  TESTS, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Biological  Methods  Branch. 
P.  A.  Lewis,  and  C.  I.  Weber. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  73-86,  1  fig,  4  tab,  29  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Daphnia, 
'Toxicology,  'Aquatic  toxicology,  Performance 
evaluation,  Sodium  dodecyl  sulfate,  Detergents, 
Sodium  pentachlorophenate,  Cadmium,  Hydrogen 
ion  concentration,  Lethal  limits,  Population  dy- 
namics. 

Acute  toxicity  tests  using  Daphnia  magna  or  D. 
pulex  have  been  employed  for  many  years  to  deter- 
mine the  toxicity  of  effluents  and  toxic  substances. 
However,  the  many  factors  that  may  affect  the 
results  of  such  tests  have  received  little  attention. 
Sequential,  repetitive  tests  were  conducted  with 
the  reference  toxicants  sodium  dodecyl  sulfate 
(SDS),  sodium  pentachlorophenate  (PCP),  and 
cadmium  (Cd)  to  determine  the  single  laboratory 
precision  of  acute  48-h  toxicity  tests  using  D. 
magna  and  D.  pulex,  and  the  effects  of  feeding  on 
toxicity.  The  sensitivity  of  Daphnia  to  pH  shock 
was  also  examined.  Control  survival  was  90%  or 
better  in  94%  of  the  tests,  and  80%  or  better  in 
89%  of  the  tests.  Survival  of  controls  in  tests 
where  the  organisms  were  fed  was  slightly  higher 
than  when  they  were  not  fed.  The  precision  of  the 
method,  expressed  as  the  relative  standard  devi- 
ation (percent  coefficient  of  variation  or  CV)  of 
the  48-h  LC  sub  50,  for  each  reference  toxicant, 


SDS,  PCP,  and  Cd,  was  43.8,  35.7,  and  20.9%  for 
D.  pulex  and  28.9,  10.4,  and  72.4%  for  D.  magna, 
respectively.  No  statistically  significant  differences 
(P  =  0.05)  were  observed  in  48-h  LC  sub  50  values 
obtained  from  paired  tests  with  fed  and  unfed  D. 
pulex  exposed  to  PCP  or  Cd,  or  with  D.  magna 
exposed  to  SDS.  However,  the  48-h  LC  sub  50 
values  were  significantly  different  for  fed  and 
unfed  D.  magna  exposed  to  PCP  or  Cd.  D.  pulex 
and  D.  magna  were  equally  sensitive  to  SDS  and 
PCP,  but  D.  magna  was  significantly  more  sensi- 
tive to  Cd  th'an  D.  pulex,  even  though  D.  magna 
was  tested  in  water  of  much  greater  hardness. 
Sudden  changes  in  pH  of  not  more  than  two  pH 
units  in  the  range  of  pH  5  to  9  resulted  in  no 
mortality  over  a  six-day  period.  (See  also  W89- 
01930)  (Author's  abstract) 
W89-01935 


SHORT-CUT  CHRONIC  TOXICITY  ESTI- 
MATES USING  DAPHNIA  MAGNA, 

Monsanto  Co.,  St.  Louis,  MO. 
W.  J.  Adams,  and  B.  B.  Heidolph. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  87-103,  7  tab,  18  ref. 

Descriptors:  'Daphnia,  'Toxicity,  'Life-cycle 
tests,  'Toxicology,  'Aquatic  toxicology,  'Bioas- 
say, Population  dynamics,  Costs,  Lethal  limits, 
Economic  aspects,  Biological  studies. 

The  use  of  a  partial  life  cycle  test  together  with  an 
application  factor  (AF)  is  a  reliable  way  to  esti- 
mate the  traditional  Daphnia  magna  21 -day  GM- 
MATC.  Application  factors  were  determined  for 
twelve  different  endpoints  from  20  D.  magna  21- 
day  chronic  tests  by  dividing  the  respective  end- 
points  by  the  21 -day  GM-MATC  for  each  chemi- 
cal. The  data  indicate  that  the  48-h  no-effect  con- 
centration, the  7-,  14-,  and  21 -day  EC  sub  50 
values,  and  the  7-  and  14-day  geometric  mean  no- 
effect/effect  concentrations  can  be  used  with  small 
AFs  to  reliably  estimate  the  21 -day  GM-MATC. 
The  respective  AFs  are  2.9,  6.0,  2.0,  4.2,  and  2.7. 
The  cost  associated  with  obtaining  an  estimate  of 
the  21-day  GM-MATC  from  a  2-,  7-,  14-,  or  21-day 
study  is  $800,  $5000,  $10  000,  and  $15  000,  respec- 
tively. The  48-h  no-effect  concentration  provides 
the  shortest  and  most  effective  test  and  does  so 
without  sacrificing  accuracy.  For  purposes  of 
ranking  chemicals  and  obtaining  preliminary  esti- 
mates of  environmental  safety  margins,  the  use  of  a 
48-h  no-effect  concentration  from  an  acute  toxicity 
test  and  an  AF  (33)  is  recommended  as  a  cost 
effective  way  to  estimate  the  chronic  geometric 
mean  maximum  acceptable  toxicant  concentration 
(GM-MATC)  for  D.  magna.  The  results  of  this 
study  indicate  that  there  are  only  minor  differences 
between  14-  and  21 -day  GM-MATCs.  Therefore, 
it  is  recommended  that  standard  protocols  for  test- 
ing D.  magna  be  changed  to  require  only  a  14-day 
period  of  exposure  instead  of  2 1  days.  The  results 
of  this  study  also  provide  evidence  that  a  chronic 
test  as  short  as  7  days  could  be  conducted  without 
significant  loss  of  accuracy.  (See  also  W89-01930) 
(Author's  abstract) 
W89-01936 


NEW  AQUATIC  BIOASSAY  TECHNIQUE 
USING  WYEOMYIA  SMITHII,  THE  PITCHER- 
PLANT  MOSQUITO, 

Air     Force     Occupational     and     Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
D.  Strickman. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  104-1 16,  5  fig,  2  tab,  21  ref. 

Descriptors:  'Bioassay,  'Mosquitoes,  'Larvae, 
'Aquatic    toxicology,    'Toxicology,    Detergents, 
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Heptachlor  epoxide,  Malathion,  Insecticides,  Tox- 
icity, Lethal  limits.  Copper,  Zinc,  Manganese. 

A  new  bioassay  using  larvae  of  the  pitcher-plant 
mosquito,  Wyeomyia  smithii,  was  used  to  assess 
water  for  the  presence  of  toxic  contaminants.  Pro- 
cedurally, the  bioassay  has  the  advantages  of  sim- 
plicity, minimum  equipment  requirements,  and  low 
maintenance.  It  is  well  suited  for  bioassays  of 
water  from  remote  sites  because  of  the  minimal 
amount  of  water  (30  ml)  necessary  for  each  repli- 
cate. The  bioassay  was  capable  of  detecting  30 
ppm  of  1  Stroke  Ves-Phene  (a  disinfectant  deter- 
gent concentrate  containing  phenates),  5  ppb  of 
heptachlor  epoxide,  and  100  ppb  of  malathion.  In 
addition  to  reducing  survival,  toxicants  caused  de- 
layed development  and  produced  signs  of  intoxica- 
tion unique  to  each  substance.  In  another  instance, 
the  bioassay  was  used  in  the  investigation  of  a  fish 
kill.  Persistence  of  toxicity,  delayed  development, 
and  non-nervous  signs  of  intoxication  indicated 
which  samples  were  contaminated  and  suggested 
that  heavy  metals  were  involved.  Subsequent  anal- 
ysis revealed  toxic  levels  of  copper  and  elevated 
levels  of  zinc  and  manganese.  (See  also  W89- 
01930)  (Author's  abstract) 
W89-01937 


EFFECTS  OF  SMALL  FISH  PREDATION  ON 
MICROCOSM  COMMUNITY  BIOASSAY, 

Washington  Univ.,  Seattle.  Coll.  of  Ocean  and 
Fishery  Sciences. 
M.  C.  Harrass,  and  F.  B.  Taub. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  117-133,  5  fig,  3  tab,  32  ref.  FDA  Contract 
Nos.  223-76-8348  and  223-80-2352. 

Descriptors:  *Predation,  *Fish  behavior,  'Bioas- 
say, 'Ecological  effects,  'Toxicology,  'Aquatic 
toxicology,  Ecosystems,  Fish,  Simulation  analysis, 
Filtration,  Streptomycin,  Algae. 

Fish  predation  has  been  recognized  to  influence 
community  composition  and  structure,  but  has  not 
been  represented  in  experimental  community  tests 
of  chemical  effects.  To  investigate  the  feasibility  of 
including  vertebrate  predation  in  65-L  micro- 
cosms, four  species  of  small  fish  (Gasterosteus  acu- 
leatus,  Cottus  asper,  Poecilia  reticulata,  and  Pime- 
phales  promelas)  were  tested.  These  studies  sug- 
gest that  predation  can  be  included  in  moderately 
sized  microcosms  only  if  exposure  is  restricted 
either  by  limiting  the  time  of  fish  presence  or  by 
allowing  the  fish  access  to  a  limited  portion  of  the 
microcosm.  Predation  was  simulated  by  filtration 
of  fixed  proportions  of  the  microcosms;  no  major 
changes  were  observed,  which  suggests  that  mi- 
crocosm communities  can  tolerate  removal  of  at 
least  25%  of  selected  zooplankton  populations  per 
week.  Fish  predation  did  not  alter  the  ability  to 
detect  direct  effects  of  a  selective  algicide  (strepto- 
mycin) on  the  algae,  but  did  reduce  the  ability  to 
detect  indirect  effects  on  cladoceran  and  ostracod 
populations.  (See  also  W89-01930)  (Author's  ab- 
stract) 
W89-01938 


FACTORS  AFFECTING  GROWTH  AND  SUR- 
VIVAL OF  THE  ASIATIC  CLAM,  CORBICULA 
SP.,  UNDER  CONTROLLED  LABORATORY 
CONDITIONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01939 


METHOD  FOR  EARLY  LIFE-STAGE  TOXICI- 
TY TESTS  USING  THREE  ATHERINID 
FISHES  AND  RESULTS  WITH  CHLORPYRI- 
FOS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5C. 
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Duplicated  flow-through  exposure  systems  consist- 
ing of  two  diluters,  operated  simultaneously,  were 
used  to  compare  the  bioconcentration  of  14-C-di-n- 
hexylphthalate  (14-C-DHP)  by  Daphnia  magna 
under  single-species  (modular)  or  multispecies 
(mixed)  model  formats  proposed  for  use  as  micro- 
cosms to  estimate  bioconcentration.  Triplicate  ex- 
posures of  Daphnia  in  each  diluter  system  were 
made  under  conditions  which  provided  the 
followingpossible  sources  of  DHP:  (1)  water  only 
fed  (Daphnia  in  mixed  model  fed  unlabeled  algae), 
(2)  water  only  unfed,  (3)  water  plus  food  (labeled 
algae),  and  (4)  food  only.  Water  levels  of  14-C- 
DHP  were  maintained  at  approximately  0.22  mi- 
crograms/L.  Algae  (Selenastrum  capricornutum), 
previously  exposed  in  water  with  0.08  micro- 
grams/L  14-C-DHP  and  used  to  feed  Daphnia, 
contained  approximately  0.11  micrograms  14-C- 
DHP/gm.  Results  at  24  h  showed  significantly  (P 
<  0.05)  higher  accumulation  of  14-C-DHP  in 
Daphnia  exposed  to  the  combination  of  contami- 
nated food  and  water  than  any  other  treatment. 
Accumulation  from  exposures  only  to  food  was 
not  different  from  controls.  No  differences  were 
detected  between  the  same  treatments  in  the  dupli- 
cate exposure  systems.  Coefficients  of  variation 
within  a  treatment  combining  replicates  from  both 
diluters  (N  >  or  =  4)  averaged  18%  and  ranged 
from  8  to  32%.  Exposures  to  14-C-DHP  in  water 
only  (Daphnia  fed)  were  conducted  in  a  mixed 
model  system  wherein  Daphnia  were  subjected  to 
controlled  predation  by  bluegill  sunfish  (Lepomis 
macrochirus).  Results  from  the  mixed  model  sys- 
tems suggested  that  steady-state  accumulation  took 
longer  than  seven  days  to  achieve.  The  measured 
bioconcentration  factor  (BCF)  of  2350  for  14-C- 
DHP  in  D.  magna  was  similar  to  values  reported 
for  other  phthalate  esters  in  microcrustaceans. 
Measured  MCFs  for  the  water  only  (48  h),  food 
plus  water  (48  h),  and  the  mixed  model  system  (14 
days)  were  1066,  1486,  and  3254,  respectively. 
Calculated  BCFs,  using  a  first-order  steady-state 
equilibrium  model  were  998,  1414,  and  4655,  re- 
spectively, for  the  same  three  treatments.  All  BCFs 
reported  are  for  total  14-C  activity  on  a  wet- 
weight  basis.  (See  also  W89-01930)  (Author's  ab- 
stract) 
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Sediments  are  a  major  factor  influencing  the  fate 
and  concentration  of  some  toxicants.  The  use  of 
sediment  microbial  activity  in  water  quality  assess- 
ment could  enhance  our  ability  to  understand  the 


impact  of  many  toxicants.  Sediments  from  six  di- 
verse lake  sites  were  spiked  with  arsenic  species, 
and  effects  on  microbial  activity  were  assessed 
with  a  test  battery  measuring  dehydrogenase 
(TTC),  acridine  orange  direct  counts  (AODC), 
formazan  crystal  production  (INT),  phosphatase, 
proteolysis,  total  direct  counts  (DC),  direct  viable 
counts  (DVC),  and  total  plate  counts  (TPC).  Indi- 
vidual tests  were  modified  for  use  in  sediments. 
Oxygen,  sediment  age  and  volume,  incubation 
time,  diluent  type,  nutrient  amendment,  and  agita- 
tion were  studied  as  major  variables.  Phosphatase 
and  TTC  activity  were  higher  in  microaerobic 
sediment  microcosms.  DVC  accurately  detected 
microbial  activity  in  water  but  not  in  sediments. 
INT  assays  revealed  that  sediments  contain  higher 
percentages  of  dormant  bacteria  than  overlying 
waters.  Arsenic  generally  failed  to  suppress 
enzyme  activity  in  nutrient-stimulated  sediments. 
TTC,  phosphatase,  and  INT  activity  showed  vari- 
able responses  to  arsenic  additions,  depending  on 
test  conditions.  Proteolysis  was  suppressed  by  ar- 
senite  under  aerobic  conditions  after  one  month. 
Sediment  bacterial  isolates  were  not  sensitive  to 
arsenate,  but  they  were  very  susceptible  to  arsen- 
ite.  Important  test  modifications  enabling  accurate 
assessment  with  these  assays  include  both  sediment 
and  nutrient  concentrations,  diluent  type,  and  incu- 
bation condition.  The  activity  test  sequence  de- 
scribed here  demonstrates  the  diversity  of  microbi- 
al community  response  to  model  toxicants.  The  use 
of  several  microbial  activity  tests  best  defines  the 
degree  of  stimulation  or  inhibition  in  sediment  toxi- 
cology. The  diverse  and  complex  nature  of  typical 
sediments  requires  careful  pretesting  before  accu- 
rate activity  assays  can  be  run.  (See  also  W89- 
01930)  (Author's  abstract) 
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A  test  method  was  developed  to  assess  the  toxicity 
of  freshwater  dredged  sediments.  Toxicity  of  con- 
taminated sediments  was  detected  by  monitoring 
survival  and  growth  of  fathead  minnows  (Pime- 
phales  promelas),  emergence  and  egg  hatchability 
of  midges  (Paratanytarsus  parthenogenica),  surviv- 
al and  reproduction  of  daphnids  (Daphnia  magna), 
and  changes  in  microorganism  populations.  All 
organisms  were  exposed  for  21  days  in  an  appara- 
tus that  recirculated  water  through  a  compartment 
containing  the  sediments.  In  addition,  a  ranking 
scheme  was  proposed  with  which  bulk  sediment 
analyses  for  chemical  contaminants  could  be  con- 
densed into  a  single  value  termed  the  hazard  index. 
The  hazard  index  was  calculated  for  each  sediment 
sample  and  was  indicative  of  the  degree  of  chemi- 
cal contamination  of  the  sediment.  Sediments  were 
classified  as  highly  polluted,  moderately  polluted, 
or  relatively  nonpolluted,  based  on  their  hazard 
index.  Eighty-six  dredged  sediment  samples  were 
tested.  All  biological  parameters  measured,  except 
midge  egg  hatchability,  were  instrumental  in  de- 
tecting toxicity  associated  with  the  sediments.  Ef- 
fects were  observed  with  74%  of  the  highly  pollut- 
ed sediments,  38%  of  the  moderately  polluted  sedi- 
ments, and  36%  of  the  relatively  nonpolluted  sedi- 


53 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 

merits.  The  sublethal   parameters  measured  were 
important  indicators  of  toxicity.  (See  also  W89- 
01930)  (Author's  abstract) 
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The  relative  toxicity  of  marine  sediment  can  be 
accurately  determined  through  acute,  static  bioas- 
says  with  the  phoxocephalid  amphipod  Rhepoxyn- 
ius  abronius.  Mortality  and  sublethal  effects  on 
emergence  from  sediment  and  reburial  behavior 
are  determined  after  ten  day  exposure  in  1-L  beak- 
ers containing  175  ml  of  test  sediment,  775  ml  of 
seawater  (25  ppt,  15  C),  and  20  amphipods.  Re- 
sponse of  amphipods  to  test  sediment  is  compared 
with  response  in  control  sediment  collected  from 
the  species'  natural  habitat.  Mean  survival  under 
control  conditions  is  95%.  With  five  replicates  the 
bioassay  is  75%  certain  of  detecting  statistical  sig- 
nificance when  mean  survival  is  reduced  by  15%. 
The  method  can  be  applied  to  a  great  variety  of 
sediment  types  because  of  the  tolerance  of  R. 
abronius  to  a  broad  range  of  sediment  grain  sizes 
and  levels  of  organic  enrichment.  The  bioassay  can 
be  applied  to  determine:  (1)  the  toxicity  of  sedi- 
ment subject  to  regulatory  decision  (e.g.,  dredging 
or  disposal),  (2)  the  spatial  distribution  of  sediment 
toxicity  along  pollution  gradients  or  near  point 
sources,  and  (3)  the  LC  sub  50  of  contaminants 
added  to  unpolluted  sediment.  The  species'  sensi- 
tivity to  low  salinity  limits  the  method  to  sediment 
from  the  coastal  zone  and  lower  portion  of  estu- 
aries. (See  also  W89-01930)  (Author's  abstract) 
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The  screening  of  effluent  toxicity  by  comparing 
survival  proportions  between  effluent-treated  and 
control  groups  of  test  organisms  is  discussed.  If  the 
effluent  is  nontoxic,  survival  proportions  should  be 
similar  for  both  groups.  However,  because  of  dif- 
ferences in  sensitivity  of  individual  test  organisms, 
these  proportions  will  not  necessarily  be  identical. 
Furthermore,  the  number  of  organisms  surviving 
from  test  to  test  will  vary,  even  though  identical 
effluent  samples  and  identical  laboratory  proce- 
dures are  used  for  all  tests.  Described  here  is  a 
statistical  test  for  determining  when  effluent  and 
control  group  survival  proportions  are  significant- 
ly different,  thereby  indicating  a  potentially  toxic 
effluent.  The  paper  emphasizes  the  statistical 
power  of  the  test  for  detecting  effluents  of  various 
toxicities.  It  also  evaluates  the  probability  that  an 
effluent  will  be  incorrectly  judged  to  be  toxic.  The 
four  key  statistical  parameters  that  determine  the 


usefulness  of  the  test  are  described:  statistical 
power  (i.e.,  the  probability  of  correctly  recogniz- 
ing a  toxic  effluent);  Type  1  error  rate  (i.e.,  the 
probability  of  incorrectly  judging  an  effluent  to  be 
toxic);  effect  size  (i.e.,  the  true  but  unknown  differ- 
ence between  effluent  and  control  long-run  surviv- 
al proportions);  and  sample  size.  (Graphs  showing 
the  relationships  between  these  four  parameters  are 
included).  As  the  number  of  organisms  used  in  the 
test  is  increased,  the  power  of  the  test  also  in- 
creases. An  experimental  design  procedure  using 
this  test  and  the  statistical  power-sample  size  trade- 
off is  also  described.  (See  also  W89-01930)  (Au- 
thor's abstract) 
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The  object  of  this  study  was  to  isolate  and  chemi- 
cally characterize  the  most  acutely  toxic  fraction 
of  a  petroleum  refinery  wastewater.  Daphnia 
magna  static  bioassays  were  used  to  characterize 
the  relative  toxicity  of  each  fraction.  Steam  strip- 
ping the  wastewater  concentrated  the  toxicity  in  a 
volatile  fraction.  Activated  carbon  filtration  re- 
moved the  toxicity  but  cation  exchange  did  not, 
indicating  that  organics  are  the  toxic  agents.  Meth- 
ylene chloride  extraction  of  the  volatile  portion  at 
pH  >  1 1  followed  by  silica  gel  column  chroma- 
tography resulted  in  an  aromatic  residue  which 
was  acutely  toxic  when  dissolved  in  culture  water. 
The  combination  of  selected  fractionation  followed 
by  Daphnia  bioassays  of  each  fraction  determined 
the  characteristics  of  the  most  toxic  fraction  to  be 
steam  volatile,  base-neutral,  and  aromatic.  Eleven 
compounds  (polycyclic  aromatic  hydrocarbons) 
with  a  total  concentration  of  1100  micrograms/L 
and  accounting  for  28%  of  the  total  peak  area  of 
the  chromatogram  were  identified  in  the  aromatic 
fraction  by  a  gas  chromatograph/mass  spectrome- 
ter (GC/MS).  The  mass  spectra  of  the  unidentified 
compounds  indicated  that  they  were  probably  non- 
halogenated  heterocyclics  with  molecular  weights 
of  180  to  300,  containing  nitrogen,  oxygen,  or 
sulfur  atoms.  Some  of  the  unidentified  compounds 
appeared  to  be  hydroxylated  forms  of  the  parent 
compounds  which  were  identified.  (See  also  W89- 
01930)  (Author's  abstract) 
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Since  analytical  data  are  used  for  various  stages  in 
the  activities  of  international  and  national  environ- 
mental protection  and  pollution  control,  the  ana- 
lytical data  thus  have  far-reaching  political,  scien- 
tific, and  financial  implications  and  impact.  When 
there  is  no  information  on  the  quality  of  data,  the 
decisions  based  on  them,  at  best,  are  questionable. 
At  worst,  if  the  data  are  poor,  irrational  decisions 
will  result.  Therefore,  an  effective  quality  assur- 
ance program  is  needed  to  ensure  the  reliability  of 
data.  Suitable  analytical  methodology  is  the  first 
consideration  in  an  effective  quality  assurance  pro- 
gram for  the  generation  of  reliable  data.  Unlike  the 
situation  of  inorganic  pollutants,  the  nature  of  or- 
ganic pollutants  is  extremely  complex  and  diversi- 
fied. The  number  and  types  of  organic  pollutants 
including  pesticides  are  also  constantly  increasing 
and  changing.  In  three  volumes  on  pesticides,  a 
detailed  survey  of  the  analytical  methodology  and 
the  essential  background  information  emphasizing 
the  practical  aspects  derived  from  evaluation  of 
literature  data  and  laboratory  experience  is  pre- 
sented. The  pros  and  cons  of  the  different  methods, 
viewpoints,  and  approaches  are  also  discussed. 
This  first  volume  provides  background  information 
on  pesticides,  through  discussions  of:  (1)  environ- 
mental impact  and  significance  of  pesticides;  (2) 
basic  principles  and  practices  in  the  analysis  of 
pesticides;  (3)  positive  identification  of  pesticide 
residues  by  chemical  derivatization  techniques;  and 
(4)  the  chemistry  of  cyclodiene  insecticides.  (See 
W89-01969  thru  W89-01972;  W89-01973;  W89- 
01977)  (Lantz-PTT) 
W89-01968 
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According  to  their  chemical  structures,  pesticides 
are  classified  as  follows:  (1)  o.c.  -  organochlorinat- 
ed  insecticide;  (2)  o.p.  -  organophosphorus  insecti- 
cide; (3)  herbicide  acid  -  an  organic  compound 
which  has  a  substituted  phenoxyalkanoic  acid 
structure  or  its  ester  form  such  as  2,4-D  or  2,4,5-T; 
(4)  carbamate  -  an  ester  of  substituted  carbamic 
acid  which  usually  has  a  general  formula  of 
R1R2NCOOR3  (in  some  cases  O  is  replaced  by  S) 
such  as  carbofuran,  carbaryl,  or  benomyl;  (5)  urea 
herbicide  -  a  compound  with  substituted  urea 
structure  R1R2NCONHR3,  such  as  dinuron  or 
linuron;  (6)  s-triazine  -  a  herbicide  with  a  substitut- 
ed 1,3,5-triazine  structure,  such  as  atrazine,  sima- 
zine,  or  prometryne;  and  (7)  others  -  such  as  ura- 
cils, chlorinated  phenols,  organo-mercury  and  -tin 
compounds,  as  well  as  inorganic  arsenical  insecti- 
cides and  many  more.  Analysis  of  pesticides  can  be 
grossly  divided  into  two  types:  (1)  pesticides  in 
formulations;  and  (2)  the  residue  analysis  of  pesti- 
cides. Analysis  of  pesticides  in  formulation  is  a 
macro  analysis  to  give  percentage  of  active  ingre- 
dients present  in  the  formulation  by  means  of  spec - 
trophotometric,  colorimetric,  and  chromatogra- 
phic techniques.  These  methods  are  usually  not 
applicable  to  residue  analysis  because  of  the  lack  of 
sensitivity  and  specificity.  Pesticide  residue  analy- 
sis is  extremely  complex  and  tedious.  It  involves 
not  only  the  analysis  of  the  parent  compounds,  but 
also  their  metabolites,  degradation  products,  or  a 
combination  of  some  of  the  above  or  all.  Because 
of  the  complexity  of  residue  analysis,  two  major 
types  of  analytical  uncertainties  may  result:  (1)  true 
identify  of  the  contaminant;  and  (2)  real  quantity  of 
the  contaminant  analyzed.  In  order  to  assure  the 
quality  of  analytical  data,  intra-  and  inter-laborato- 
ry quality  control  programs  are  required.   Some 
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fundamental  aspects  of  quality  control  studies  are 
discussed.  (See  also  W89-01968)  (Lantz-PTT) 
W89-01970 


POSITIVE  IDENTIFICATION  OF  PESTICIDE 
RESIDUES  BY  CHEMICAL  DERIVATIZA- 
TION-GAS  CHROMATOGRAPHIC  TECH- 
NIQUE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  S.  Y.  Chau. 

IN:  Analysis  of  Pesticides  in  Water.  Volume  I: 
Significance,  Principles,  Techniques,  and  Chemis- 
try of  Pesticides.  CRC  Press,  Inc.,  Boca  Raton, 
FL.  1982.  p  83-172,  26  tab,  330  ref. 

Descriptors:  "Chemical  analysis,  "Pollutant  identi- 
fication, "Pesticides,  "Gas  chromatography,  Moni- 
toring, Mass  spectrometry,  Physical  properties, 
Chemical  properties,  Chromatography,  Costs, 
Economic  aspects,  Organic  compounds. 

The  usefulness  of  the  chemical  derivatization  tech- 
nique is  not  just  confined  to  the  confirmation  of 
residue  identity;  in  fact,  this  technique  was  first 
used  for  GC  analysis  of  less  volatile  or  labile 
compounds  that  called  for  derivatization  to  more 
volatile  or  more  stable  derivatives  for  successful 
GC  analysis,  particularly  in  the  presence  of  sample 
coextractives.  In  conjunction  with  the  increasing 
use  of  high  pressure  liquid  chromatography 
(HPLC)  derivatization  becomes  a  key  step  in  ap- 
plying this  technique  either  before  or  after  HPLC 
column  separation  to  compensate  for  the  limitation 
in  the  choice  of  HPLC  detectors  as  compared  to 
those  available  for  GLC.  There  are  several  ap- 
proaches analysts  can  select  to  routinely  confirm 
identify  of  a  compound  in  a  sample.  If  money  is 
available,  there  is  a  tendency  among  analysts  to 
persuade  management  to  buy  sophisticated  and 
expensive  equipment  to  do  a  job  whereas  simpler 
and  cheaper  procedures  or  equipments  can  per- 
form equally  well.  In  this  regard,  many  analysts 
favor  the  gas  chromatography/mass  spectroscopy 
(GC/MS)  computer  system  rather  than  simpler 
and  much  cheaper  procedures  such  as  chemical 
derivatization  techniques,  p-values,  and  so  on  for 
confirming  identify  of  pesticides  in  a  routine  labo- 
ratory even  though  the  need  of  such  a  system  may 
be  practically  and  operationally  questionable  for 
this  application.  In  several  types  of  activities  such 
as  research  monitoring,  it  is  the  effective  tool  to  do 
the  job.  However,  to  use  it  only  for  confirmation 
of  identify  in  a  routine  operation  is  overkill.  Many 
laboratories  are  using  chemical  and/or  physical 
procedures  for  confirmation  of  pesticides  and  other 
trace  organic  compounds  in  their  routine  oper- 
ation, partly  because  of  the  capital  and  mainte- 
nance costs  of  a  GC/MS  computer  system  and 
partly  because  it  is  used  more  efficiently  and  effec- 
tively for  those  areas,  such  as  research,  where  such 
a  system  is  really  needed.  (See  also  W89-01968) 
(Lantz-PTT) 
W89-01971 


CHEMISTRY  OF  THE  CYCLODIENE  INSEC- 
TICIDES, 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Chem- 
istry. 

J.  W.  ApSimon,  and  K.  Yamasaki. 
IN:  Analysis  of  Pesticides  in  Water.   Volume  I: 
Significance,  Principles,  Techniques,  and  Chemis- 
try of  Pesticides.  CRC  Press,  Inc.,  Boca  Raton, 
FL.  1982.  p  173-196,  39  ref,  57  ref,  append. 

Descriptors:  "Chemical  analysis,  "Cyclodiene,  "In- 
secticides, Chemical  reactions,  Molecular  struc- 
ture, Chemical  properties,  Wagner-Meerwein  rear- 
rangements. 

The  chemistry  of  the  cyclodiene  insecticides  has 
been  reviewed  especially  with  respect  to  their  be- 
havior in  acidic  or  basic  medium.  Examples  indi- 
cate that  transannular  reactions  and  Wagner-Meer- 
wein rearrangements  are  evidence  that  these  insec- 
ticides are  provided  with  the  intrinsic  molecular 
compactness  leading  to  interesting  and  important 
chemical  observations  in  the  area  of  strained  mole- 
cules. Chemical  reactions  of  heptachlor,  chlordane, 
aldrin,  isodrin,  dieldrin,  endrin,  and  compounds 
similar  to  these  are  illustrated.  (See  also  W89- 
01968)  (Lantz-PTT) 


W89-01972 


ANALYSIS  OF  PESTICIDES  IN  WATER. 
VOLUME  II:  CHLORINE-  AND  PHOSPHO- 
RUS-CONTAINING PESTICIDES. 

CRC  Press,  Inc.,  Boca  Raton,  FL.  1982.  238p. 
Edited  by  A.  S.  Y.  Chau,  B.  K.  Afghan,  and  James 
W.  Robinson. 

Descriptors:  "Pesticides,  "Pollutant  identification, 
"Chemical  analysis,  "Water  analysis,  Organophos- 
phorus  pesticides,  Halogenated  pesticides,  Water 
quality.  Organic  compounds,  Chorine  compounds, 
Phosphorus  compounds,  Phenoxyalkyl  acid. 

Since  analytical  data  are  used  for  various  stages  in 
the  activities  of  international  and  national  environ- 
mental protection  and  pollution  control,  the  ana- 
lytical data  have  far-reaching  political,  scientific, 
and  financial  implications  and  impact.  When  there 
is  no  information  on  the  quality  of  data,  the  deci- 
sions based  on  them,  at  best,  are  questionable.  At 
worst,  if  the  data  are  poor,  irrational  decisions  will 
result.  Therefore,  an  effective  quality  assurance 
program  is  needed  to  ensure  the  reliability  of  data. 
Suitable  analytical  methodology  is  the  first  consid- 
eration in  an  effective  quality  assurance  program 
for  the  generation  of  reliable  data.  Unlike  the  situa- 
tion of  inorganic  pollutants,  the  nature  of  organic 
pollutants  is  extremely  complex  and  diversified. 
The  number  and  types  of  organic  pollutants  includ- 
ing pesticides  are  also  constantly  increasing  and 
changing.  In  three  volumes  on  pesticides,  a  de- 
tailed survey  of  the  analytical  methodology  and 
the  essential  background  information  emphasizing 
the  practical  aspects  derived  from  evaluation  of 
literature  data  and  laboratory  experience  is  pre- 
sented. The  pros  and  cons  of  the  different  methods, 
viewpoints,  and  approaches  are  also  discussed.  The 
second  volume  discusses:  (1)  organochlorine  pesti- 
cides; (2)  organophosphorus  pesticides;  and  (3) 
phenoxyalkyl  acid  herbicides  (CPHs).  (See  W89- 
01974  thru  W89-01976;  W89-01968;  W89-01977) 
(Lantz-PTT) 
W89-01973 


ORGANOCHLORINE  PESTICIDES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Analytical  Methods  Div. 
H.  B.  Lee,  A.  S.  Y.  Chau,  and  F.  Kawahara. 
IN:  Analysis  of  Pesticides  in  Water.  Volume  II: 
Chlorine-  and  Phosphorus-Containing  Pesticides. 
CRC  Press,  Inc.,  Boca  Raton,  FL.  1982.  p  1-60,  18 
tab,  189  ref. 

Descriptors:  "Halogenated  pesticides,  "Pesticides, 
"Chemical  analysis,  Chemical  properties,  Physical 
properties,  Cyclodiene,  DDT,  Molecular  structure. 

Most  pesticides  are  synthetic  chemicals,  and  could 
be  classified  by  chemical  type.  However,  pesticides 
can  be  more  usefully  classified  by  considering  their 
intended  targets.  Organochlorine  pesticides  are  in- 
secticides in  target.  Organochlorines  consist  of  two 
different  major  groups  based  on  their  molecular 
structures,  namely,  the  cyclodiene  or  diene  group 
and  the  DDT  group.  Cyclodiene  insecticides  are 
cyclic  compounds  possessing  the  characteristic  'en- 
domethylene  bridged'  structure.  With  one  excep- 
tion, all  the  cyclodiene  insecticides  are  the  Diels- 
Alder  reaction  products  of  hexachlorocyclopenta- 
diene  and  a  suitable  unsaturated  compound.  Chlor- 
dane, heptachlor,  isodrin,  and  aldrin  are  products 
of  Diels-AIder  reactions;  dieldrin,  heptachlor  epox- 
ide, and  endrin  are  prepared  by  the  epoxidation  of 
aldrin,  heptachlor,  and  isodrin,  respectively.  Toxa- 
phene,  the  exception,  is  produced  by  the  chlorina- 
tion  of  camphor.  All  these  compounds  contain  six 
or  more  chlorine  atoms  in  the  molecule.  DDT  and 
its  analogs  that  contain  two  aromatic  rings  repre- 
sent the  other  major  group  in  o.c.  pesticides.  Meth- 
oxychlor,  DDD,  perthane,  and  kelthane  are  some 
examples  of  this  group.  In  pesticide  residue  analy- 
sis for  environmental  studies,  cyclodiene  and 
DDT-type  insecticides  together  with  lindane 
(gamma-benzene  hydrochloride)  are  often  encoun- 
tered. The  analysis  of  organochlorines  is  discussed 
as  is  their  structures,  synthesis,  and  physical  and 
chemical  properties.  (See  also  W89-01973)  (Lantz- 
PTT) 
W89-01974 


ORGANOPHOSPHORUS  PESTICIDES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  S.  Y.  Chau,  B.  D.  Ripley,  and  F.  Kawahara. 
IN:  Analysis  of  Pesticides  in  Water.  Volume  II: 
Chlorine-   and   Phosphorus-Containing   Pesticides. 
CRC  Press,  Inc.,  Boca  Raton,  FL.  1982.  p  61-154, 
12  fig,  20  tab,  311  ref,  append. 

Descriptors:  "Organophosphorus  pesticides,  "Pes- 
ticides, "Chemical  analysis,  "Path  of  pollutants, 
"Fate  of  pollutants,  Water  pollution  effects,  Water 
analysis.  Hydrolysis,  Chemical  properties,  Chemi- 
cal reaction.  Phenols,  Tissue  analysis,  Bioaccumu- 
lation,  Water  analysis. 

Organophosphorus  (op.)  insecticides  have  been 
used  for  agricultural  purposes  for  at  least  30  years. 
Since  many  of  the  organochlorine  (o.c.)  pesticides 
have  been  withdrawn  from  registered  use  because 
of  the  mounting  evidence  on  their  toxicity,  persist- 
ence, and  bioaccumulation  in  the  environment,  the 
o.p.  insecticides  have  become  one  of  the  important 
groups  of  insecticides  replacing  the  cheaper  o.c.'s 
in  many  agricultural  applications  in  the  western 
world.  Although  o.p.  pesticides,  can  be  as  toxic  or 
even  more  toxic  to  humans  and  to  aquatic  life, 
their  propensity  for  relatively  short  persistence 
favors  their  usage.  Studies  on  the  hydrolysis  rate  of 
o.p.  pesticides  indicate  that  these  compounds  are 
more  labile  than  their  o.c.  counterparts;  however, 
their  decay  in  river  water  may  be  at  rates  suffi- 
ciently slow  to  constitute  a  potential  pollution 
hazard.  In  the  aquatic  environment,  one  major 
type  of  breakdown  product  of  the  o.p.  pesticides 
containing  a  phenol  or  thiophenol  group  is  the 
phenol  moiety  arising  from  hydrolysis.  Phenolic 
compounds  are  known  to  affect  the  odor  and  qual- 
ity of  drinking  water  and  they  may  be  chlorinated 
in  some  types  of  water  treatment  plants  to  produce 
undesirable  chlorinated  compounds.  Methods  spe- 
cific for  water  analysis  are  discussed  and  a  suitable 
multi-residue  method  is  detailed.  The  methodology 
of  the  chosen  procedure  is  discussed  in  detail.  As 
yet,  there  is  no  multi-residue  method  designed 
specifically  for  the  analysis  of  o.p.  pesticides  in 
sediment  and  fish  samples;  however,  some  discus- 
sion on  the  analysis  of  these  substrates  is  included 
based  on  published  methods  for  soil,  plants,  and 
animal  tissue.  (See  also  W89-01973)  (Lantz-PTT) 
W89-01975 


PHENOXYALKYL  ACID  HERBICIDES  (CPHS), 

Ontario     Ministry     of    Agriculture     and     Food, 

Guelph.  Pesticide  Residue  Lab. 

G.  J.  Sirons,  A.  S.  Y.  Chau,  and  A.  E.  Smith. 

IN:  Analysis  of  Pesticides  in  Water.  Volume  II: 

Chlorine-  and   Phosphorus-Containing   Pesticides. 

CRC  Press,  Inc.,  Boca  Raton,  FL.  1982.  p  155-227, 

5  fig,  22  tab,  175  ref. 

Descriptors:  "Pollutant  identification,  "Phenoxyal- 
kyl acids,  "Herbicides,  "Water  analysis,  Chemical 
analysis,  Extraction,  Chemical  reactions,  Esters, 
Adsorption,  Solubility. 

The  analytical  procedures  for  the  extraction  and 
quantitation  of  chlorophenoxy  alkanoic  acids  have 
been  known  for  some  time.  Procedures  involve 
extracting  solvents  which  vary  from  acetone,  ace- 
tonitrile,  2-propanol,  methanol,  ethanol,  benzene, 
and  diethyl  ether  to  sodium  and  potassium  hydrox- 
ide and  bicarbonate  solutions.  After  extraction, 
which  in  most  cases  is  associated  with  acidic  or 
alkaline  hydrolysis,  the  phenoxyalkanoic  acids  are 
partitioned  in  order  to  purify  and  separate  them 
from  substrates.  To  render  the  acids  suitable  for 
FLC  quantitation,  they  are  esterified,  and  a  column 
cleanup  introduced.  The  recoveries  including  es- 
terification  losses  vary  from  75  to  95%  or  better.  It 
has  been  known  for  some  time  that,  in  general, 
recovery  data  are  not  reliable,  in  particular  with 
short-time  fortification  and,  therefore,  considerable 
care  should  be  exercised  when  analytical  methods 
are  evaluated.  The  conjugation  (about  10%),  the 
solubilities  in  water  (40  to  600  ppmw),  the  glass 
adsorption  (occasionally  complete),  contamination, 
and  derivatization  efficiency  (45  to  99%)  are  fac- 
tors responsible  for  fluctuation  in  analytical  results 
(See  also  W89-01973)  (Lantz-PTT) 
W89-01976 
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ANALYSIS  OF  PESTICIDES  IN  WATER. 
VOLUME  III:  NITROGEN-CONTAINING  PES- 
TICIDES. 

CRC  Piess,  Inc.,  Boca  Raton.  FL.  1982.  248p. 
Edited  by  Alfred  S.  Y.  Chau,  B.  K.  Afghan,  and 
James  W.  Robinson. 

Descriptors:  'Pesticides.  'Pollutant  identification, 
'Chemical  analysis,  'Water  analysis,  Water  qual- 
ity, Organic  compounds,  Herbicides,  Triazine, 
Urea,  Carbamates. 

Since  analytical  data  are  used  for  various  stages  in 
the  activities  of  international  and  national  environ- 
mental protection  and  pollution  control,  the  ana- 
lytical data  have  far-reaching  political,  scientific, 
and  financial  implications  and  impact.  When  there 
is  no  information  on  the  quality  of  data,  the  deci- 
sions based  on  them,  at  best,  are  questionable.  At 
worst,  if  the  data  are  poor,  irrational  decisions  will 
result.  Therefore,  an  effective  quality  assurance 
program  is  needed  to  ensure  the  reliability  of  data. 
Suitable  analytical  methodology  is  the  first  consid- 
eration in  an  effective  quality  assurance  program 
for  the  generation  of  reliable  data.  Unlike  the  situa- 
tion of  inorganic  pollutants,  the  nature  of  organic 
pollutants  is  extremely  complex  and  diversified. 
The  number  and  types  of  organic  pollutants  includ- 
ing pesticides  are  also  constantly  increasing  and 
changing.  In  three  volumes  on  pesticides,  a  de- 
tailed survey  of  the  analytical  methodology  and 
the  essential  background  information  emphasizing 
the  practical  aspects  derived  from  evaluation  of 
literature  data  and  laboratory  experience  is  pre- 
sented. The  pros  and  cons  of  the  different  methods, 
viewpoints,  and  approaches  are  also  discussed.  The 
third  volume  discusses:  (1)  carbamates;  (2)  the  sub- 
stituted urea  herbicides;  and  (3)  triazine  herbi- 
cides). (See  W89-01978  thru  W89-01980;  W89- 
01968;  W89-01973)  (Lantz-PTT) 
W89-01977 


CARBAMATE  PESTICIDES, 

Ontario     Ministry    of    Agriculture     and     Food, 

Guelph.  Pesticide  Residue  Lab. 

B.  D.  Ripley,  and  A.  S.  Y.  Chau. 

IN:  Analysis  of  Pesticides  in  Water.  Volume  III: 

Nitrogen-Containing  Pesticides.  CRC  Press,  Inc., 

Boca  Raton,  FL.  1982.  p  1-182,  69  fig,  28  tab,  804 

ref,  append. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
•Path  of  pollutants,  'Fate  of  pollutants,  'Biodegra- 
dation,  'Carbamates,  'Chemical  analysis,  Organic 
compounds,  Insecticides,  Literature  review,  Meth- 
ylcarbamate. 

The  "carbamate'  class  of  pesticides  is  quickly  gain- 
ing importance  in  the  field  of  pest  control.  Gener- 
ally the  carbamate  insecticides  demonstrate  a  high 
insect  toxicity,  but  have  a  low  toxicity  towards 
warm  blooded  nontarget  species,  are  more  biode- 
gradable and  less  persistent  than  the  organochlor- 
ine  (o.c.)  pesticides,  and  have  relatively  less  toxic 
decomposition  products.  The  biological  activity  of 
synthetic  carbamate  pesticides  is  due  to  the  type  of 
substitution   to  the  basic  carbamate  moiety   that 
results  in  these  compounds  being  effective  insecti- 
cides,   herbicides,    fungicides,    nematicides,    miti- 
cides,  and  molluscicides.  The  insecticidal  carba- 
mates are  derivatives  of  carbamic  acid  and  are 
therefore  structurally  related.  Most  of  the  herbici- 
dal  and  fungicidal  carbamates  differ  structurally 
from  the  carbamate  insecticides,  being  primarily 
thiocarbamates  and  dithiocarbamates,  respectively. 
The  intensive  use  of  carbamates  and  other  pesti- 
cides  in   concentrated   agricultural   areas   usually 
near   waterways  suggests  that   continued   studies 
should  be  done  to  develop  baseline  levels  in  envi- 
ronmental samples.   Residues  of  carbamate  pesti- 
cides in  the  environment  often  appear  to  be  tran- 
sient, but  after  point  source  contamination  (due  to 
spills,  misapplication,  runoff,  etc.)  the  level  of  resi- 
dues can  often  contribute  significantly  to  the  aquat- 
ic system  and  cause  direct  short-term  toxic  effects. 
Residue  methods  need  to  be  expanded  to  allow  the 
monitoring  of  many  carbamates  that  are  routinely 
used  but  not  often  analyzed.  Some  aspects  of  the 
general  chemistry,  environmental  persistence,  and 
metabolism  of  carbamate  pesticides  are  covered, 
but  the  major  emphasis  is  concerned  with  analyti- 
cal residue  methodology.  The  discussions  are  de- 


voted primarily  to  the  carbamate  insecticides,  spe- 
cifically the  N-methylcarbamates,  but  the  other 
carbamate  pesticides  are  considered.  Although  a 
comprehensive  literature  review  is  not  intended, 
most  of  the  major  contributions  have  been  consid- 
ered and  several  of  the  more  common  analytical 
procedures  have  been  detailed.  (See  also  W89- 
01977)  (Lantz-PTT) 
W89-01978 


SUBSTITUTED  UREA  HERBICIDES, 

Agriculture  Canada,  Regina  (Saskatchewan).  Re- 
search Station. 
A.  E.  Smith,  and  R.  Grover. 
IN:  Analysis  of  Pesticides  in  Water.  Volume  III: 
Nitrogen-Containing  Pesticides.  CRC  Press,  Inc., 
Boca  Raton,  FL.  1982.  p  183-211,  14  tab,  59  ref. 

Descriptors:  'Pollutant  identification,  'Urea, 
'Herbicides,  'Path  of  pollutants,  'Water  analysis, 
'Fate  of  pollutants,  Physical  properties,  Chemical 
analysis,  Chemical  properties,  Toxicity,  Molecular 
structure,  Monuron,  Fenuron,  Diuron,  Neburon, 
Sediment,  Aquatic  plants. 

The  substituted  urea  herbicides  are  derivatives  of 
urea  (H2NCONH2),  and  the  first  compounds  to  be 
synthesized  contained  an  amino  moiety  fully  substi- 
tuted with  alkyl  or  alkoxy  groups,  while  the 
second  amino  function  contained  a  single  mono-  or 
di-halogenated  phenyl  group.  Currently  there  are 
about  20  such  aryl-dialkyl  or  aryl-alkyl-alkoxy  urea 
derivatives  and  10  structures  based  on  heterocyclic 
substituents  available  as  herbicides.  Monuron,  the 
first  phenylurea  herbicide  to  be  synthesized,  was 
described  in  1951,  and  several  other  substituted 
ureas  were  quickly  developed,  such  as  fenuron, 
diuron,  and  neburon,  setting  the  commercial  use  of 
urea  derivatives  as  herbicides  on  a  practical  basis. 
The  use  and  application  of  these  substituted  urea 
herbicides,  with  their  synthesis,  physical  proper- 
ties, chemical  properties,  and  toxicological  proper- 
ties are  reported.  Environmental  aspects,  review  of 
analytical  procedures,  analytical  methodology,  and 
detailed  analytical  procedures  are  discussed.  (See 
also  W89-01977)  (Lantz-PTT) 
W89-01979 


TRIAZINE  HERBICIDES,  x    „ 

Agriculture  Canada,  Regina  (Saskatchewan).  Re- 
search Station. 

A.  E.  Smith,  D.  C.  G.  Muir,  and  R.  Grover. 
IN:  Analysis  of  Pesticides  in  Water.  Volume  III: 
Nitrogen-Containing  Pesticides.  CRC  Press,  Inc., 
Boca  Raton,  FL.  1982.  p  213-239,  11  tab,  88  ref. 

Descriptors:  'Pollutant  identification,  'Triazine 
pesticides,  'Herbicides,  'Path  of  pollutants, 
•Water  analysis,  Chemical  analysis,  Sample  collec- 
tion. Sample  preparation,  Molecular  structure, 
Atrazine,  Simazine,  Terbutryn. 

With  few  exceptions,  the  triazine  herbicides  are 
based  on  a  s-triazine  structure  containing  two  sub- 
stituted amino  groups,  while  the  third  ring  carbon 
atom  possesses  a  chloro-,  methoxy-,  or  azido- 
grouping.  There  are  about  25  triazine  derivatives 
that  nave  been  developed  as  commercial  herbicides 
or  are  in  experimental  use.  The  most  commonly 
used  triazine  herbicides  are  undoubtedly  atrazine 
and  simazine,  which  are  extensively  used  through- 
out the  world.  The  use  patterns  of  the  most  com- 
monly encountered  triazine  herbicides  are  summa- 
rized in  tables,  together  with  their  application 
rates.  Simazine  and  terbutryn  are  the  only  triazine 
herbicides  used  for  the  selective  control  of  algae 
and  submerged  weeds  in  aquatic  situations  such  as 
ponds,  swimming  pools,  recirculating  water  cool- 
ing towers  and  fountains.  Formulations  and  appli- 
cation rates,  synthesis,  physical  properties,  chemi- 
cal properties,  and  toxicological  properties  are  re- 
ported. Environmental  aspects,  a  review  of  analyti- 
cal procedures,  analytical  methodology,  sample 
collection,  preservation,  and  preparation,  and  de- 
tailed analytical  procedures  are  also  included.  (See 
also  W89-01977)  (Lantz-PTT) 
W89-01980 


ANOMALIES  IN  OIL  AND  GREASE  ANALY- 
SES OF  PETROLEUM  WASTEWATERS  AND 
THEIR  IMPLICATIONS, 


Shell  Oil  Co.,  Houston,  TX. 
P.  T.  Sun,  C.  L.  Price,  J.  C.  Raia,  and  R.  A. 
Balderas. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  151-162,  11  fig,  6  tab,  20  ref. 

Descriptors:  'Wastewater  treatment  analysis, 
'Water  analysis,  'Pollutant  identification,  'Oil 
wastes,  'Grease,  'Oil,  Phenols,  Organic  com- 
pounds, Industrial  wastewater,  Chemical  analysis, 
Oil  refineries,  Biodegradation,  Gravimetry,  Hydro- 
carbons. 

The  presence  of  certain  soluble  organics,  such  as 
phenolics,  short  chain  carboxylics  and  naphthenic 
acids,  in  refinery  wastewater  streams  causes  signifi- 
cant interferences  in  oil  and  grease  analyses.  In 
certain  cases,  the  interference  results  in  oil  and 
grease  concentrations  200%  higher  than  the  true 
hydrocarbon  concentration  in  refinery  waste.  The 
degree  of  interference  depends  on  the  method  used 
in  the  analysis.  The  EPA  specified  Method  503A/ 
partition-gravimetric    procedure    and    some    oil/ 
water  monitors  using  the  extraction/IR  principle 
will  extract  the  greatest  quantity  of  soluble  compo- 
nents. Thus,  without  some  sort  of  modifications, 
they  are  the  least  preferred  methods  for  analysis  of 
refinery  wastewater  samples.  The  Soxhlet/Method 
503C  will  be  affected  by  certain  naphthenic  com- 
ponents, but  not  the  low  molecular  weight  com- 
pounds. The  Hydrocarbons/Method  503E  only  de- 
tects the  immiscible  oil  phase  and  is  least  affected 
by  the  soluble  oil  and  grease  components.  The 
modified  oil/water  monitor  procedure,  with  pH  of 
sample  elevated  to  12  prior  to  extraction,  can  give 
a  good   estimate  of  the   'true'  oil  content.  The 
soluble    oil    and    grease    components    have    been 
shown  to  be  easily  biodegradable.  Under  normal 
conditions,  they  would  not  cause  inhibition,  pass- 
through,  or  sludge  accumulation  problems  for  the 
receiving  public  operated  treatment  works.  The 
data  base  used  in  the  Development  Document  for 
Pretreatment  may  not  be  based  solely  on  the  EPA 
specified  Method  503A  oil  and  grease  analytical 
procedure.  The  significant  interference  problem 
caused  by  the  soluble  components  was  apparently 
not  being  taken  into  consideration  in  the  establish- 
ment of  the  pretreatment  standard  for  oil  and 
grease,  It  is  believed  that  specifying  Method  503A 
in  analyzing  wastewater  samples  under  the  current 
pretreatment  program  may  be  inconsistent  with  the 
database  and  may  not  be  justified  by  the  original 
objective  of  the  standard.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02023 

EFFLUENT  TOXICITY  MONITORING  METH- 
ODOLOGY EVALUATED  FOR  FIVE  INDUS- 
TRIAL DISCHARGERS, 

Engineering-Science,  Fairfax,  VA. 

For  primary   bibliographic  entry   see   Field   5D. 

W89-02030 


USE  OF  CHRONIC  BIOASSAYS  FOR  PULP 
AND  PAPER  MILL  EFFLUENTS  IN  WISCON- 

SIN- 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
M.  D.  Witt,  M.  D.  Hammers,  and  R.  G.  Masnado. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  257-264,  4  fig,  8  tab,  8  ref, 

Descriptors:  'Bioassays,  'Pulp  and  paper  industry, 
•Wisconsin,  'Water  pollution  effects,  'Water  pol 
lution  prevention,  Toxicity,  Industrial  wastewater 
Fathead  minnows,  Daphnia. 

In  Wisconsin,  the  expiration  of  36  pulp  and  papei 
mill  NPDES  permits  in  late  1986  and  early  198, 
presented  an  opportunity  for  the  Wisconsin  De 
partment  of  Natural  Resources,  to  gain  experience 
with  recently  developed  7-day  chronic  bioassays 
As  part  of  their  application  for  permit  reissuance 
these  36  permittees  were  requested  to  perform  7 
day  chronic  bioassays  on  their  wastewater  dis 
charges.  The  Department  believed  that  the  bioas 
say  results,  in  addition  to  the  extensive  analytica 
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data  on  chemical  parameters  normally  submitted 
by  the  permittee  in  the  reissuance  application, 
would  provide  a  broader  data  base  to  evaluate 
effluent  toxicity.  The  results  of  the  37  toxicity  tests 
were  received  by  the  Department  to  date,  but 
because  of  a  lack  of  homogeneity  of  variance 
among  the  data,  as  indicated  by  significance  using 
Bartlett's  test  (P  <  0.05),  Steel's  Many-One  Rank 
tested  was  used  instead  of  Dunnett's  procedure  to 
statistically  analyze  the  data  for  24  of  36  Cerio- 
daphnia  dubia  data  sets  and  4  of  37  larval  fathead 
minnow  data  sets.  Chronic  toxicity  in  excess  of  the 
State's  criteria  was  evident  in  only  5  effluents. 
Inadequate  data  and  concerns  about  the  test  proto- 
cols prevent  the  Department  from  conclusively 
identifying  the  toxicity  of  individual  mill  effluents. 
However,  the  data  as  a  whole  indicate  the  exist- 
ence of  acute  and  chronic  toxicity  within  this 
industrial  category.  The  C.  dubia  and  larval  fat- 
head minnow  7-day  sub-chronic  toxicity  tests  can 
be  useful  for  evaluating  effluent  toxicity.  However, 
further  development  and  standardization  of  the  test 
protocols  must  be  made  before  whole  effluent  tox- 
icity limits  are  placed  in  the  WPDES  permits.  (See 
also  W89-02O06)  (Lantz-PTT) 
W89-02031 


CLASSIFYING  INDUSTRIAL  SLUDGE  USING 
A  KNOWLEDGE-BASED  EXPERT  SYSTEM, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02044 


CHARACTERIZATION  OF  TREATMENT  RES- 
IDUES FROM  HAZARDOUS  WASTE  TREAT- 
MENT, STORAGE,  AND  DISPOSAL  FACILI- 
TIES, 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-02045 


HEAVY  METALS  IN  WASTEWATER  AND 
SLUDGE  TREATMENT  PROCESSES. 

VOLUME  I:  SOURCES,  ANALYSIS,  AND  LEG- 
ISLATION. 

CRC  Press,  Boca  Raton,  Florida,  1987.  183p. 
Edited  by  John  N.  Lester. 

Descriptors:  'Heavy  metals,  *  Wastewater,  'Pollut- 
ant identification,  *  Water  pollution  sources,  'Leg- 
islation, Cadmium,  Chromium,  Copper,  Mercury, 
Nickel,  Lead,  Zinc,  Regulations,  Chemical  analy- 
sis, Speciation. 

In  the  first  of  two  volumes  on  heavy  metals  in 
wastewater  attention  is  focussed  on  the  sources 
and  analysis  of  the  metals  and  on  legislation  aimed 
at  at  their  control.  The  six  chapters  include:  (1)  a 
definition  of  the  scope  of  the  problem;  (2)  sources 
of  heavy  metals  in  wastewater;  (3)  pollution  con- 
trol legislation;  (4)  determination  of  heavy  metals 
in  wastewater  matrices;  (5)  chemical  speciation  of 
heavy  metals  in  sewage  sludge;  and  (6)  physical 
and  electrochemical  speciation.  (See  W89-02098 
thru  W89-02104)  (Lantz-PTT) 
W89-02097 


DETERMINATION  OF  HEAVY  METALS  IN 
WASTEWATER  MATRICES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

R.  M.  Sterritt. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  I:  Sources,  Analysis, 

and  Legislation.  CRC  Press,  Boca  Raton,  Florida, 

1987.  p  105-124,  1  fig,  7  tab,  76  ref. 

Descriptors:  'Heavy  metals,  'Wastewater,  'Chem- 
ical analysis,  Atomic  absorption  spectrophoto- 
metry, Economic  aspects,  Atomization,  Electroth- 
ermal atomization.  Municipal  wastewater. 

Of  the  variety  of  analytical  techniques  available  for 
the  determination  of  heavy  metals,  atomic  absorp- 
tion spectrophotometry  fulfills  most  of  the  require- 
ments of  sensitivity,  specificity,  accuracy,  practica- 
bility, and  economy  and  is  probably  the  most  fre- 
quently used  method  for  environmental  samples. 


Atomization  is  normally  achieved  either  by  aspira- 
tion of  the  liquid  sample  into  an  air-acetylene  or 
nitrous  oxide-acetylene  flame  which  can  generate 
temperatures  of  up  to  about  2300  and  3000  C, 
respectively.  Electrothermal  atomization,  using 
graphite  cups,  rods,  or  tubes  has,  in  the  last  25 
years,  developed  to  the  extent  where  it  offers  an 
attractive  alternative  analytical  capability  for 
atomic  absorption.  The  extensive  proliferation  of 
analytical  methodology,  particularly  that  based  on 
electrothermal  atomization,  is  evidenced  by  the 
extensive  current  reviews  of  the  literature.  It  must 
be  stated,  however,  that  only  a  small  proportion  of 
the  current  research  in  atomic  absorption  spectro- 
photometry and  other  methods,  including  neutron 
activation  analysis,  X-ray  fluorescence,  inductively 
coupled  plasmas,  and  polarographic  techniques,  is 
directed  towards  the  analysis  of  municipal 
wastewaters  and  similar  matrices.  In  view  of  the 
nature  of  the  matrices  involved,  these  wastewaters 
should  be  afforded  special  attention.  This  chapter 
will  be  confined  almost  entirely  to  these  matrices. 
Some  of  the  elements  considered  may  not  quality 
as  heavy  metals,  but  are  included  to  illustrate  cer- 
tain principles.  (See  also  W89-02097)  (Lantz-PTT) 
W89-02101 


CHEMICAL  SPECIATION  OF  HEAVY 
METALS  IN  SEWAGE  SLUDGE  AND  RELAT- 
ED MATRICES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02102 


PHYSICAL  AND  ELECTROCHEMICAL  SPECI- 
ATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

R.  M.  Sterritt. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  I:  Sources,  Analysis, 

and  Legislation.  CRC  Press,  Boca  Raton,  Florida, 

1987.  p  155-173,  2  tab,  80  ref. 

Descriptors:  'Path  of  pollutants,  'Sludge,  'Chemi- 
cal analysis,  'Heavy  metals,  'Speciation,  Chemical 
reactions,  Wastewater,  Copper,  Lead,  Zinc,  Cad- 
mium, Nickel,  Mercury,  Manganese,  Chromium, 
Cobalt,  Ion  exchange,  Chromatography,  Polarog- 
raphy,  Filtration. 

Little  attention  has  been  paid  to  heavy  metal  speci- 
ation in  samples  such  as  sewage,  sewage  effluent, 
and  sludge  due  to  the  incidence  of  various  matrix 
interference  effects  and  some  uncertainty  about  the 
validity  of  sensitive  and  specific  analytical  tech- 
niques applied  to  these  complex  samples.  In 
wastewater  treatment  processes,  approaches  to 
speciation  have  been  relatively  unconcerned  with 
direct  toxic  effects  per  se,  but  rather  with  under- 
standing the  partition  of  heavy  metals  into  various 
forms  or  fractions  which  will  ultimately  determine 
their  dispersion  and  impact  in  the  environment. 
The  contrasts  between  heavy  metal  speciation  in 
natural  waters  and  wastewaters  and  the  environ- 
mental significance  of  each  may  ultimately  lead  to 
important  conceptual  differences  in  the  rationale 
behind  speciation  in  simple  and  complex  matrices. 
The  elements  which  have  been  considered  most 
often  in  speciation  studies  are  Cd,  Cu,  Pb,  and  Zn, 
and,  to  a  lesser  extent,  Ni,  Hg,  Mn,  Cr,  and  Co. 
Analytical  limitations  may  be  a  major  reason  for 
the  exclusion  of  other  elements  from  many  studies. 
However,  the  elements  primarily  of  interest  in 
wastewater  matrices  will  be  those  recognized  as 
important  pollutants  and  those  specified  in  water 
quality  criteria  and  sewage  sludge  disposal  legisla- 
tion. Analytical  techniques  (as  well  as  theoretical 
analysis)  for  speciation  determination  discussed  in- 
clude: (1)  physicochemical  and  electrochemical 
techniques,  ion-specific  electrodes,  ion  exchange, 
and  polarography;  and  (2)  physical  separations  - 
gel  filtration  chromatography  and  membrane  filtra- 
tion. (See  also  W89-02097)  (Lantz-PTT) 
W 89-02 103 


METHODS     FOR     RECOVERING     VIRUSES 
FROM  THE  ENVIRONMENT. 

CRC  Press,  Inc.,  Boca  Raton,  Florida,  1987.  236p. 


Edited  by  Gerald  Berg. 

Descriptors:  'Viruses,  'Wastewater  treatment, 
'Pollutant  identification,  'Path  of  pollutants,  Mi- 
crobiological studies,  Adsorption,  Sludge,  Aero- 
sols, Wastewater,  Quantitative  analysis. 

The  development  of  methods  in  environmental 
virology  became  a  focus  of  growing  interest  about 
two  decades  ago.  In  the  natural  environment,  even 
in  relatively  clean  waters,  substances  such  as 
humic  and  fulvic  acids  interfere  with  viral  recover- 
ies and  average  recovery  rates  probably  do  not 
reach  20%.  With  sewage  sludges  and  shellfish, 
recoveries  are  undoubtedly  much  lower.  Yet  even 
relatively  low  viral  recovery  rates  have  made  pos- 
sible the  detection  of  viral  hazards  in  drinking 
waters,  recreational  waters,  sludges,  and  in  shell- 
fish and  shellfish-growing  waters.  Improving 
methods,  as  they  are  developed  in  the  years  to 
come,  will  undoubtedly  bring  the  true  extent  of  the 
hazards  into  better  perspective.  Techniques  for 
recovering  viruses  from  sewage  effluents,  sludge, 
aerosols,  soils  and  aquatic  sediments  are  discussed 
along  with  mechanisms  of  adsorption  and  elution 
of  viruses  from  the  environment,  and  microbiologi- 
cal techniques  for  their  identification  and  quantifi- 
cation. (See  W89-02112  thru  W89-02120)  (Lantz- 
PTT) 
W89-02U1 


RECOVERING  VIRUSES  FROM  SEWAGE,  EF- 
FLUENTS, AND  WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology. 
C.  P.  Gerba. 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  1-23,  1  fig,  4  tab,  129  ref. 

Descriptors:  'Virus  detection,  'Water  analysis, 
Standard,  Adsorption,  Elution,  Enteroviruses, 
Drinking  water,  Monitoring,  Water  quality  con- 
trol, Filtration,  Economic  aspects,  Wastewater. 

Major  advances  have  been  made  in  the  last  two 
decades  in  the  development  of  methods  for  con- 
centrating viruses  from  large  volumes  of  water. 
Development  of  microporous  adsorption-elution 
techniques  made  possible  the  first  practical  field 
methods  for  concentrating  enteroviruses  from 
drinking  water,  sewage,  and  seawater.  Although 
this  method  still  has  many  inherent  limitations, 
continued  improvements  have  led  to  increased  effi- 
ciencies of  enterovirus  recoveries  and  its  use  with 
other  members  of  the  enteric  virus  group  such  as 
rotaviruses  and  hepatitis  A  virus  (enterovirus  72). 
These  systems  make  possible  the  routine  monitor- 
ing of  water  for  enteric  viruses.  The  flexibility  of 
these  systems  to  modification  and  increased  knowl- 
edge of  virus  surface  interactions  should  lead  to 
continued  improvement  in  this  technology.  Al- 
though microporous  filter  systems  have  proved 
successful  for  concentrating  viruses,  this  does  not 
portend  the  abandonment  of  other  technologies. 
Other  methods  may  be  more  appropriate  when 
smaller  volumes  need  to  be  processed  or  where 
microporous  filters  are  not  readily  available  or  are 
too  costly.  Although  ultrafiltration  is  still  a  promis- 
ing alternative,  it  suffers  from  lack  of  portability, 
high  equipment  costs,  and  it  has  not  yet  been 
evaluated  with  water  of  varying  quality.  (See  also 
W89-021 11)  (Lantz-PTT) 
W89-02112 


RECOVERING  VIRUSES  FROM  SEWAGE 
SLUDGES  AND  FROM  SOLIDS  IN  WATER, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
C.  J.  Hurst. 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  25-51,  1  fig,  3  tab,  93  ref. 

Descriptors:  'Virus  detection,  'Sludge,  'Suspend- 
ed solids,  'Wastewater  treatment,  'Water  treat- 
ment, Bioassay,  Adsorption,  Chemical  analysis, 
Centrifugation,  Chemical  precipitation,  Floccula- 
tion. 

Methods  used  for  quantifying  viruses  in  sludges 
and  solids  in  water  may  be  classified  in  two  major 
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groups.  The  first  group  consists  of  directly  assay- 
ing samples  collected  in  the  field,  samples  mixed 
with  buffer,  or  supernates  and  filtrates  produced 
from  samples  mixed  with  buffer.  The  second  group 
entails  recognition  of  the  great  extent  to  which 
many  types  of  viruses  adsorb  onto  solids.  Within 
this  group  are  approaches  in  which  collected  solids 
are  mixed  with  an  eluting  agent  and  a  subsequently 
produced  eluate  is  assayed  for  viruses.  Some  re- 
searchers have  combined  the  two  approaches. 
Here,  whole  sludge  is  mixed  with  an  eluting  buffer, 
the  solid  are  collected  and  resuspended  in  fresh 
buffer,  and  the  supernates  from  both  the  buffer- 
sludge  mixture  (representing  direct  assay)  and  the 
resuspended  solids  (representing  elution)  are  as- 
sayed for  viruses.  Several  types  of  diluents  and 
elution  buffers  have  been  used  for  recovering  vi- 
ruses from  sludges  and  solids.  These  include  dis- 
tilled water,  saline,  detergents,  high  pH  amino  acid 
buffers,  and  solutions  of  dissolved  organic  materi- 
als that  may  or  may  not  contain  buffering  salts. 
Combinations  of  these  eluates  have  also  been  eval- 
uated. A  variety  of  methods  have  been  tested  for 
concentrating  sewage  sludges  and  waterborne 
solids  that  contain  viruses.  Concentration  is  helpful 
when  it  increases  the  ability  to  detect  viruses 
present  in  small  numbers,  and  when  it  reduces  the 
high  cost  of  assaying  large  quantities  of  material. 
The  approaches  that  have  been  evaluated  for  this 
purpose  include:  high  speed  centrifugation  to  pellet 
the  virus,  filter  adsorption-elution,  two-phase  poly- 
mer treatment,  chemical  precipitation,  hydroex- 
traction,  organic  flocculation,  and  adsorption  onto 
clay  solids.  Of  these  methods,  those  with  the  great- 
est recent  interest  are  hydroextraction  and  organic 
flocculation.  (See  also  W89-02111)  (Lantz-PTT) 
W89-02113 


RECOVERING  VIRUSES   FROM   AEROSOLS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
C.  A.  Sorber. 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  53-65,  2  fig,  4  tab,  26  ref. 

Descriptors:  'Wastewater  aerosols,  'Pollutant 
identification,  'Aerosols,  'Viruses,  Monitoring, 
Polymers,  Polyethylene  glycol,  Bioassay. 

Quantification  of  airborne  viruses  from  environ- 
mental sources  is  a  tedious  process.  Although  sam- 
pling equipment  is  available  and  methodologies 
have  been  developed  to  accomplish  this  task,  they 
are  not  readily  adaptable  to  routine  monitoring 
efforts.  Thus,  determining  virus  concentrations  of 
environmental  aerosols  must  be  relegated  to  the 
category  of  special  studies  or  research.  In  fact, 
there  is  no  standard  approach  to  this  problem. 
Each  study  design  must  be  tailored  to  the  specific 
site,  and  it  must  consider  the  physical,  meteorolog- 
ical, and  microbiological  conditions  of  the  site. 
Nevertheless,  the  methodologies  presented  (two- 
phase  polymers  systems,  polyethylene  glycol,  and 
viral  assays)  have  been  useful  in  answering  some  of 
the  questions  about  exposure  to  human  viruses 
from  a  number  of  sources.  (See  also  W89-02111) 
(Lantz-PTT) 
W89-02114 


RECOVERING  VIRUSES  FROM  SOILS  AND 
AQUATIC  SEDIMENTS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
G.  Bitton 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  67-75,  5  fig,  30  ref. 

Descriptors:  'Pollutant  identification,  'Soil  con- 
tamination, 'Aquatic  sediments,  'Monitoring,  Hy- 
drogen ion  concentration,  Elution,  Public  health, 
Chemical  analysis. 

Considerable  emphasis  has  been  placed  upon  the 
development  of  methods  that  allow  the  recovery 
of  small  numbers  of  viruses  from  relatively  large 
volumes  (up  to  1000  L)  of  tapwater.  Two  recent 
developments,  have  given  impetus  to  research  on 
methods  for  recovering  viruses  from  soils  and 
aquatic  sediments.  First,  recent  legislation  (PL  92- 
500)  has  encouraged  the  disposal  of  wastewater 


effluents  and  residuals  on  agricultural  soils. 
Second,  it  is  now  recognized  that  aquatic  sedi- 
ments may  act  as  reservoirs  for  bacterial  and  viral 
pathogens.  Detection  methodology  for  viruses  in 
soils  and  sediments  is  now  in  the  early  stages  of 
development  and  more  attention  should  be  focused 
in  this  area.  Most  investigators  agree  that  elution  at 
pH  9  is  safer  than  elution  at  pH  11  because  certain 
viruses  of  public  health  importance  (e.g.,  rotavir- 
uses) are  sensitive  to  high  pH  levels.  More  efforts 
need  to  be  devoted  to  the  evaluation  of  existing 
methods  under  field  situations.  (See  also  W89- 
021 11)  (Lantz-PTT) 
W89-02115 


METHODS  FOR  RECOVERING  VIRUSES 
FROM  SHELLFISH,  SEA  WATER,  AND  SEDI- 
MENTS, 

North   Carolina   Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
M.  D.  Sobsey. 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  77-108,  4  fig,  106  ref. 

Descriptors:  'Pollutant  identification,  'Viruses, 
'Shellfish,  'Seawater,  'Sediments,  Bioassay,  En- 
teroviruses, Coastal  waters,  Microbiological  stud- 
ies. 

Enteric  virus  contamination  of  coastal  waters,  sedi- 
ments, and  shellfish  has  been  documented  by  re- 
covery of  viruses  from  environmental  samples  and 
by  the  occurrence  of  water-  and  shellfish-borne 
enteric  virus  disease  outbreaks,  such  as  hepatitis  A 
and  viral  gastroenteritis.  The  use  of  methods  for 
detecting  enteric  viruses  is  not  yet  routine  because 
these  methods  are  technically  complex,  lengthy, 
costly,  and  of  unknown  effectiveness  for  many 
viruses  of  interest.  The  efficiency  of  methods  for 
detecting  enteric  viruses  in  shellfish,  seawater,  and 
sediments  is  likely  to  vary  with  the  types,  amounts, 
and  conditions  of  viruses  in  the  samples,  the  char- 
acteristics, quality,  and  size  of  the  samples,  and  the 
characteristics  of  the  virus  recovery  and  assay 
procedures  themselves.  Most  of  the  methods  have 
not  been  evaluated  systematically  for  precision  and 
accuracy  through  extensive  inter-  and  intra-labora- 
tory  studies,  or  for  recovery  of  hepatitis  A  virus, 
human  rotaviruses,  Norwalk  virus,  and  other  diffi- 
cult-to-cultivate  viruses  which  have  been  implicat- 
ed most  often  in  water-  and  shellfish-borne  disease 
outbreaks.  Recently,  many  candidate  methods  for 
enteric  virus  detection  in  shellfish,  seawater,  and 
sediments  were  compiled  and  described  in  detail, 
and  a  few  were  collaboratively  tested.  Methods  for 
the  virological  examination  of  shellfish,  seawater, 
and  sediments  are  critically  reviewed.  Some  of  the 
most  promising  candidate  methods  are  described  in 
detail.  (See  also  W89-02 111)  (Lantz-PTT) 
W 89-02 116 


RECONCENTRATION  OF  VIRUSES  FROM 
PRIMARY  ELUATES, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 
Virology  and  Epidemiology. 
V.  C.  Rao. 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  109-126,  2  fig,  12  tab,  48  ref. 

Descriptors:  'Pollutant  identification,  'Viruses, 
'Water  treatment,  'Wastewater  treatment,  Ad- 
sorption, Elution,  Rotaviruses,  Hydrogen  ion  con- 
centration, Microbiological  studies. 

Microporous  filter  adsorption-elution  methods  for 
concentrating  human  enteroviruses  from  large  vol- 
umes of  water  seem  to  be  applicable  to  the  concen- 
tration of  enterovirus  72  (hepatitis  A  virus)  and 
rotaviruses  from  water  and  wastewater.  Beef  ex- 
tract at  slightly  alkaline  pH  is  preferred  to  glycine 
buffer  at  high  pH  (11.5)  for  eluting  viruses  from 
filters.  Viruses  can  be  reconcentrated  from  primary 
eluates  by  organic  flocculation  and  iron  oxide  ad- 
sorption-elution. Both  are  simple  and  inexpensive 
methods  that  produce  small  volumes  of  concen- 
trates that  are  minimally  toxic  to  cell  cultures. 
Improvements  are  needed  to  increase  the  efficien- 
cy and  applicability  of  these  methods  for  different 
environmental    samples.    The    development    of   a 


third  step  concentration  method  for  further  reduc- 
ing sample  size  is  needed  for  detecting  hard-to- 
cultivate  viruses  by  immunological  methods.  (See 
also  W89-021 1 1)  (Lantz-PTT) 
W89-02117 


METHODS  FOR  RAPID  DETECTION  AND 
RAPID  IDENTIFICATION  OF  VIRUSES, 

Massachusetts  Univ.  Medical  School,  Worcester. 
Div.  of  Infectious  Diseases. 
J.  E.  Herrmann. 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  179-194,  4  tab,  92  ref. 

Descriptors:  'Viruses,  'Pollutant  identification, 
Enzyme-immunoassay,  Microbiological  studies, 
Wastewater,  Water  quality  control,  Enteroviruses, 
Rotaviruses. 

Although  many  of  the  current  enzyme  immunoas- 
say (EIA)  tests  for  viral  antigens  have  not  realized 
their  potential,  there  are  reasons  to  believe  this 
situation  will  improve.  For  detection  of  antigen, 
which  offers  a  rapid  and  direct  means  of  diagnos- 
ing microbial  infections,  the  major  problem  has 
been  lack  of  sensitivity.  Increasing  the  sensitivity 
of  polyclonal  EIA  tests  by  using  more  concentrat- 
ed immunoreagents  or  more  sensitive  enzyme  sub- 
strates has  often  resulted  in  a  loss  of  specificity.  A 
similar  problem  with  sensitivity  exists  with  nucleic 
acid  hybridization  techniques.  Current  tests  require 
1,000  to  100,000  infectious  units  of  virus  for  detec- 
tion, which  is  similar  to  that  required  for  EIA.  For 
direct  detection  of  viruses  in  environmental  sam- 
ples, concentration  of  the  samples  is  needed  with 
the  present  level  of  sensitivity  of  the  nonculture 
methods.  Even  with  concentration,  the  ability  to 
detect  virus  would  depend  on  the  sample  tested. 
For  example,  the  number  of  infectious  viruses 
present  in  sewage  may  be  in  the  range  of  100  to 
1000  or  more  per  liter,  whereas  river  water  may 
contain  only  10  or  less  infectious  viruses  per  liter. 
For  identification  of  specific  virus  types,  such  as 
rotaviruses,  a  monoclonal  antibody-based  EIA  test 
might  be  suitable.  For  a  more  broad-spectrum 
assay,  probes  that  react  with  more  than  one  entero- 
virus type,  such  as  the  one  for  poliovirus  described 
above,  may  also  be  applicable  to  the  same  kind  of 
samples.  Further  development  and  simplification  of 
nucleic  acid  detection  methods  are  required,  how- 
ever, to  be  practical  for  routine  use.  (See  also  W89- 
02 111)  (Lantz-PTT) 
W89-02119 


CELL  CULTURES  AND  OTHER  HOST  SYS- 
TEMS FOR  DETECTING  AND  QUANTIFYING 
VIRUSES  IN  THE  ENVIRONMENT, 

Hadassah    Medical    School,    Jerusalem    (Israel). 
Dept.  of  Environmental  Health. 
N.  Guttman-Bass. 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  195-228,  1  tab,  208  ref. 

Descriptors:  'Pollutant  identification,  'Microbio- 
logical studies,  'Culturing  techniques,  'Viruses, 
Enteroviruses,  Water  quality  control,  Wastewater. 

Primary  cell  cultures  are  the  most  sensitive  host 
systems  for  recovering  enteric  viruses  from  envi- 
ronmental waters.  It  is  possible  to  use  continuous 
lines  in  place  of  primary  cell  cultures,  but  care 
must  be  taken  that  the  subline  used  is  a  sensitive 
one.  Careful  selection  of  both  a  monkey  and  a 
human  line  will  maximize  the  range  of  viruses 
detected.  Of  the  lines  that  have  been  explored, 
HeLa-R,  BGM,  and  RD  seem  to  be  the  best  substi- 
tutes for  primary  cultures.  More  monkey  cell  lines, 
such  as  MA-104  and  LLC-MK  sub  2,  should  be 
tested  to  determine  their  usefulness  for  recovering 
viruses  from  wastewater  samples.  It  is  possible  that 
future  virus  recovery  systems  may  include  immun- 
ochemical assays  in  combination  with  cell  culture 
systems.  One  of  the  challenges  of  water  virology  is 
the  detection  of  enteric  viruses  that  are  not  easily 
recovered  in  cell  culture  systems.  Moreover,  it  is  a 
continuing  challenge  to  find  reliable,  sensitive  cell 
substrates    tht    cen    detect    the    many    cytopathic 
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human  pathogenic  viruses  in  the  water  environ- 
ment. (See  also  W89-021 1 1)  (Lantz-PTT) 
W89-02120 


VARIATION  IN  QUANTIFICATION  OF  CON- 
CENTRATIONS OF  TOXIC  CHEMICALS  IN 
FISH  FROM  THE  LAURENTIAN  GREAT 
LAKES:  THE  GOOD,  THE  BAD  AND  THE 
MANAGEABLE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02122 


EFFECTS  OF  CONTAMINANTS  ON  ALGAE: 

AN  OVERVIEW, 

Department  of  Fisheries  and  Oceans,  Burlington 

(Ontario).  Great  Lakes  Fisheries  Research  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 
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EVALUATION  OF  TOXICITY  PROFILES  OF 
ORGANIC  CHEMICALS:  USEFULNESS  OF 
ECOTOXICOLOGICAL  BASIC  TEST  SET  OF 
OECD, 

Chemicals    Inspection    and    Testing    Inst.,    Oita 

(Japan).  Hita  Research  Labs. 

H.  Tadokoro,  and  M.  Maeda. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 

I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 

Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 

p  179-193,  3  fig,  3  tab,  12  ref. 

Descriptors:  Toxicity,  "Organic  compounds, 
•Water  pollution  effects,  'Pollutant  identification, 
'Toxicology,  'Ecotoxicology,  'Bioassays,  Daph- 
nia,  Algae,  Fish,  Bioaccumulation,  Standards. 

This  study  focused  on  methods  of  identifying  po- 
tentially hazardous  chemicals  using  a  set  of  three 
tests:  a  growth  inhibition  test  with  algae  Chlorella 
vulgaris,  an  acute  an  reproduction  test  with  Daph- 
nia  magna,  and  an  acute  test  with  fish  Oryzias 
latipes,  and  their  QSARs.  Twenty  chemicals 
having  a  wide  range  of  toxicity  and  bioaccumula- 
tion rates  to  fish  were  tested  according  to  the 
OECD  guidelines.  The  correlations  between  toxic- 
ity of  different  species  as  well  as  toxicity  and  n- 
octanol/water  partition  coefficient  (P  sub  ow)  or 
solubility  in  water  (Sol)  were  examined.  Except  for 
several  chemicals,  the  results  showed  that:  (1) 
chemicals  highly  toxic  to  one  species  are  likely  to 
be  highly  toxic  to  others;  (2)  toxicity  values  corre- 
late to  P  sub  ow  and/or  Sol;  and  (3)  chronic 
toxicity  values  are  approximately  1/10  of  acute 
toxicity  values  for  the  same  test  organism.  This 
suggests  that  chemicals  can  be  divided  into  two 
groups  -  a  general  correlation  group  (GCG) 
having  the  same  non-specific  mode  of  action  to 
various  organisms  of  which  toxicities  might  have  a 
fairly  good  correlation  to  P  sub  ow  and/or  Sol, 
and  a  non-general  correlation  group.  If  the  correla- 
tions of  GCG  between  toxicity  and  toxicity,  as 
well  as  toxicity  and  P  sub  ow  and/or  Sol  are 
standardized  by  further  data  and  theoretical  basis, 
the  concept  of  GCG  will  become  a  practical  tool 
for  the  evaluation  of  the  danger  chemicals  repre- 
sent. (See  also  W89-02121)  (Author's  abstract) 
W89-02129 


EXPERIMENTAL  PROCEDURES  FOR  ENVI- 
RONMENTAL HAZARD  ASSESSMENT, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

A.  H.  Neilson. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 
Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 
P  285-313,  2  fig,  2  tab,  85  ref. 

Descriptors:  'Hazard  assessment,  'Water  pollution 
effects,  'Sweden,  'Hazardous  wastes,  Trichloro- 
guaiacol,  Computer  programs,  Environmental  ef- 
fects, Biological  studies,  Mathematical  studies. 

A  short  account  is  given  of  procedures  used  in 
Sweden  for  using  a  permit  for  discharge  of  chemi- 
cals into  aquatic  systems.  A  summary  is  presented 
of  the  information  required  for  an  initial  hazard 


assessment  and  is  illustrated  with  data  for  4,5,6- 
trichloroguaiacol.  The  limitations  in  the  initial  pro- 
cedures are  briefly  pointed  out,  and  a  summary  of 
a  comprehensive  research  program  (ESTHER), 
designed  to  examine  outstanding  issues,  is  given. 
AN  algorithm  is  presented  for  hazard  assessment 
based  on  laboratory  experiments  supplemented 
with  limited  field  data.  The  results  of  an  investiga- 
tion of  chloroguaiacols  are  briefly  presented  and 
attention  drawn  to  significant  features  not  revealed 
in  initial  hazard  assessments.  Methodological  as- 
pects of  biological  testing  procedures  are  briefly 
reviewed,  and  unresolved  issues  noted.  It  is  con- 
cluded that  substantial  gaps  remain  in  current  pro- 
cedures for  assessing  environmental  hazard,  and 
that  environmental  acceptability  of  the  risk  follow- 
ing discharge  of  chemicals  to  the  aquatic  environ- 
ment must  be  based  on  a  monitoring  program.  (See 
also  W89-02121)  (Author's  abstract) 
W89-02134 


RESEARCH  NEEDS  IN  SUPPORT  OF  THE  AS- 
SESSMENT PROCESS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

W.  M.  J.  Strachan. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 
Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  343-359,  1  fig,  2  tab,  7  ref. 

Descriptors:  'Research  priorities,  'Hazard  assess- 
ments, 'Great  Lakes,  'Water  pollution  effects, 
Lethal  limits,  Toxicity,  Fish,  Chemical  wastes. 

In  the  Great  Lakes,  assessments  are  needed  for  the 
nearly  1000  chemicals  which  have  been  detected. 
Such  assessments  must  provide  protection  for  all 
uses  and  deal  with  the  system  as  a  whole.  A  brief 
description  of  an  acceptable  sequence  of  decisions 
leading  to  control  of  a  chemical  is  described;  these 
include  identification,  preliminary  assessment,  a 
number  of  in-depth  assessments  leading  to  a  'final' 
one  and  then  control  if  required.  A  minimum 
number  of  data  elements  are  identified  to  be  con- 
sidered at  the  preliminary  assessment  stage  where 
chemicals  are  being  screened  for  further  data  de- 
velopment. These  elements  include:  (1)  mammalian 
acute  LD50,  preferably  oral  dosing  of  the  rat;  (2) 
aquatic  acute  LC50  with  a  sensitive  fish  species;  (3) 
mutagenicity  for  two  cell  lines,  including  one 
mammalian;  and  (4)  octanol-water  partition  coeffi- 
cient. Others  are  considered  important  but  not 
likely  to  be  available  nor  readily  developed  at  this 
stage.  These  include  production  and  release  to  the 
environment,  and,  environmental  concentrations. 
Research  to  develop  all  these  data  are  required 
since  the  data  set  of  most  chemicals  is  only  partial- 
ly available  at  present.  Research  will  also  be  re- 
quired to  clarify  issues  raised  in  the  preliminary 
assessment  and  to  permit  further,  more  sophisticat- 
ed assessments  possibly  leading  to  control  meas- 
ures. (See  also  W89-02121)  (Author's  abstract) 
W89-02136 


CHEMICAL  PROPERTIES  NEEDED  TO  PRE- 
DICT EXPOSURE  POTENTIAL, 

SRI    International,   Menlo   Park,   CA.   Chemistry 
Lab. 
T.  Mill. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  97-120,  12  fig,  5  tab,  30  ref. 

Descriptors:  'Chemical  properties,  'Pollutant 
identification,  Prediction,  Classification,  Physical 
properties,  Vapor  pressure,  Volatility,  Sorption, 
Henry's  constant,  Hydrolysis,  Computers. 

Information  on  the  several  thousand  synthetic 
chemicals  often  includes  only  the  chemical  struc- 
ture, production  level,  and  (possibly)  uses.  Expo- 
sure ranking  of  these  chemicals  will  have  to  rely 
on  minimum  information  and  the  application  of 
structure-activity  relations  (SARs)  for  properties 
and  transformations.  Some  quantitative  relation- 
ships between  structure  and  properties  or  reactivi- 
ties (SAR)  which  can  be  used  as  predictors  for 
exposure  are  indicated.  Physical  properties  which 
can   be   predicted   from   structure   include   vapor 


pressure,  solubility,  Henry's  constant,  volatility 
and  sorption  to  sediments.  Chemical  properties 
include  the  rate  constants  for  individual  transfor- 
mation processes  such  as  hydrolysis  by  acid  or 
base,  oxidation  and  photolysis.  SARs  for  predict- 
ing property  and  rate  constants  are  discussed  as  is 
the  use  of  a  computer  program  to  calculate  rate 
constants  from  molecular  structure  alone.  (See  also 
W89-02155)  (Author's  abstract) 
W89-02162 


TOXICOLOGY    TESTING    AS    A    CONTROL 
STRATEGY, 

Chemical  Industry  Inst,  of  Toxicology,  Research 

Triangle  Park,  NC. 

For   primary   bibliographic   entry   see   Field    5G. 
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GROUNDWATER  MONITORING:  AN  OVER- 
VIEW FROM  FIELD  DRILLING  TO  LABORA- 
TORY ANALYSIS, 

Keck  Consulting  Services,  Williamston,  MI. 

C.  S.  Annett,  and  E.  E.  Everett. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  201- 

210,  1  fig. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
'Water  analysis,  'Drilling,  Soil  sampling,  Water 
sampling,  Sampling,  Water  quality  control. 

Increased  awareness  concerning  the  extent  and 
significance  of  groundwater  contamination  has 
prompted  the  development  of  reliable  techniques 
to  accurately  monitor  the  quality  of  groundwater. 
The  monitoring  process  involves  many  phases 
ranging  from  the  initial  drilling  process  to  the  final 
analysis  of  a  water  or  soil  sample.  Each  phase  of 
the  operation  is  subject  to  errors  which  might 
result  in  either  the  collection  of  a  nonrepresenta- 
tive  sample  or  contamination  of  the  sample.  An 
overview  of  the  monitoring  process  and  available 
options  and  precautions  for  each  phase  are  present- 
ed. (See  also  W89-02196)  (Lantz-PTT) 
W89-02209 


NATIONAL  PESTICIDES  IN  WELL  WATER 
SURVEY, 

Environmental   Protection  Agency,  Chicago,  IL. 

Environmental  Services  Div. 

P.  A.  Reed. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  253- 

260,  1  tab,  1  ref. 

Descriptors:  'Surveys,  'Data  acquisition,  'Water 
quality,  'Groundwater  quality,  'Pesticides,  Wells, 
Drinking  water,  Potable  water,  Computer  models. 

The  Environmental  Protection  Agency  has 
launched  the  National  Pesticide  Survey,  a  nation- 
wide survey  of  pesticides  in  drinking  water  wells. 
The  reasons  for  conducting  the  survey,  how  the 
survey  will  be  designed  and  conducted,  and  the 
status  of  the  survey  planning  effort  are  explained. 
Statistical  design,  analytic  methods,  health  advisor- 
ies, questionnaire,  and  pilot  study  are  the  five  steps 
of  the  survey.  The  first  stage,  statistical  design,  has 
been  completed.  The  DRASTIC  groundwater  vul- 
nerability indices  have  been  developed,  and  the 
pesticide  usage  data  have  been  compiled  for  all 
counties  in  the  United  States.  County  selection  has 
occurred.  The  lab  method  development  and  single 
lab  validation  is  on  schedule.  Forth-eight  of  the  53 
health  advisories  were  schedule  The  remaining 
five  health  advisories  and  the  lab  methods  will  be 
extremely  valuable  outputs  of  this  project,  separate 
from  the  survey  results  themselves.  (See  also  W89- 
02196)  (Lantz-PTT) 
W89-02213 


TOXICITY       ASSAYS       AND      MOLECULAR 
STRUCTURE  TOXICITY, 

Drexel  Univ.,  Philadelphia,  PA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02270 
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5B.  Sources  Of  Pollution 


LEACHING  OF  CARBOFURAN  IN  FLOODED 
FIELD  UNDER  PUDDLED  AND  NONPUD- 
DLED  CONDITIONS, 

Central  Rice  Research  Inst.,  Cuttack  (India).  Lab 
of  Soil  Microbiology. 

K.  Ramanand,  M.  Sharmila,  and  N.  Sethunathan. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2.  Vol.  23,  No.  3,  p  225-234,  June  1988.  1 
fig,  2  tab,  7  ref. 

Descriptors:  'Pesticides,  *Puddling,  *Leaching, 
•Groundwater  pollution,  *Path  of  pollutants, 
•Carbofuran,  Percolation  rate,  Insecticides,  Soil, 
Phenols,  Rice. 

In  a  field  study,  a  granular  formulation  of  carbo- 
furan was  broadcast  to  the  standing  water  of  a 
flooded,  upplanted  rice  field  under  puddled  and 
nonpuddled  conditions.  The  residues  of  carbofuran 
and  the  metabolite  7-phenol  (2,3-dihydro-2,2-di- 
methyl-7-benzofuranol)  in  flood  water  and  in  lea- 
chates  at  15  cm  and  30  cm  depths  were  analyzed. 
In  nonpuddled  soil,  substantial  amounts  of  carbo- 
furan and  7-phenol  ware  recovered  from  the  lea- 
chates  at  both  15  cm  and  30  cm  depths.  In  the 
puddled  field  the  mobility  of  carbofuran  and  7- 
phenol  was  restricted  to  the  top  15  cm  and  almost 
negligible  at  30  cm  depth.  The  percolation  rate  in 
puddled  and  nonpuddled  field  was  0.45  cm  and 
1.35  cm/day,  respectively.  Leaching  of  carbofuran 
was  retarded  under  puddled  conditions  evidently 
due  to  slow  percolation  rate.  (Author's  abstract) 
W89-01283 


HISTORY  OF  POINT  SOURCE  CONTROL  OF 
NUTRIENTS  IN  PENNSYLVANIA  AND 
OTHER  CHESAPEAKE  BAY  STATES:  PART  I, 

For  primary  bibliographic  entry  see  Field  5D. 
W89-01288 


RECOMMENDED  APPROACH  TO  THE  EVAL- 
UATION OF  THE  ENVIRONMENTAL  BEHAV- 
IOR OF  PESTICIDES:  IUPAC  REPORTS  ON 
PESTICIDES,  NO.  24, 

CIBA-GEIGY  AG.,  Basel  (Switzerland).  Agricul- 
tural Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01296 


DETECTION  OF  DRILLING  MUD-BASE  OIL 
IN  THE  BILE  OF  TROUT,  SALMO  GAIRD- 
NERI, 

Department  of  Fisheries  and  Oceans,  St.  John's 

(Newfoundland).  Science  Branch. 

J.  Hellou,  and  A.  King. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  1,  p  101-107, 

July  1988.  2  fig,  17  ref. 

Descriptors:  'Drilling  fluids,  'Oil  pollution,  *Fate 
of  pollutants,  *Bile,  "Toxicity,  *Trout,  'Bioaccu- 
mulation,  Biotransformation,  Hydrocarbons,  Me- 
tabolism, Nuclear  magnetic  resonance,  Gas  chro- 
matography. Mass  spectrometry,  Fish,  Water  pol- 
lution. 

The  gall  bladder  of  Salmo  gairdneri  acts  as  a 
bioconcentrator  of  metabolites  derived  from  an  oil 
quasi-free  of  aromatics.  Although  the  components 
present  in  the  hydrolyzcd  bile  extract  could  not  be 
individually  identified  by  gas  liquid  chromatogra- 
phy/mass  spectrometry,  (due  to  the  absence  of 
identical  commercial  samples),  the  chemical  consti- 
tution of  this  mixture  was  partially  revealed.  Satu- 
rated and  unsaturated  metabolites  were  detected  in 
the  bile  of  trout  exposed  to  a  drilling  mud-base  oil. 
Further  work  is  needed  to  determine  if  the  aromat- 
ics present  in  the  bile  originate  from  the  aromatic 
fraction  of  the  oil  or  are  due  to  metabolic  transfor- 
mations of  the  cyclohexane  type  molecules  in  the 
oil  (Sand-PTT) 
W89-01301 


REACTION  OF  ORGANIC  PHOSPHATE 
ESTERS  WITH  CHLORINE  IN  AQUEOUS  SO- 
LUTION, 


Kitakyushu     Municipal     Inst,     of    Environmental 

Health  Sciences  (Japan). 

S.  Ishikawa,  and  K.  Baba. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  1,  p  143-150, 

July  1988.  8  fig,  12  ref. 

Descriptors:  "Organophosphorus  compounds, 
♦Chlorine,  *Chlorination,  *Path  of  pollutants, 
♦Water  treatment,  "Wastewater  treatment,  Pollut- 
ants, Toxicity. 

Organic  chlorides  are  produced  during  chlorina- 
tion  in  drinking  water  supply  treatment  or 
wastewater  treatment.  Some  of  these  chlorination 
products  have  been  shown  to  be  toxic.  This  study 
presents  a  gas  chromatography/mass  spectrometry 
investigation  of  the  reaction  of  a  number  of  organ- 
ic phosphate  esters-widely  used  industrial  chemi- 
cals-with  chlorine  in  aqueous  solution.  Tnbutyl 
phosphate  (TBP),  tries  (2-chloroethyl)  (TCEP), 
trioctyl  phosphate  (TOP),  and  tricresyl  phosphate 
(TCP)  were  purified  by  distillation  under  reduced 
pressure;  tris(chloropropyl)  phosphate  (TCPP)  and 
tris(dichloroporoyl)  phosphate  (CRP)  were  used 
with  further  purification;  and  triphenyl  phosphate 
(TPP)  was  purified  by  zone  refining.  OPE  degra- 
dation involves  hydrolysis  with  soidium  hydrox- 
ide; the  reactions  of  TOP,  TPP,  and  TCP  with 
chlorine  proceeded  in  alkaline  media.  Decreases  of 
TCEP  and  CRP  in  alkaline  media  were  caused  by 
sodium  hydroxide  hydrolysis;  TBP  and  TCPP 
were  stable  in  all  pH  ranges.  Even  at  a  chlorine 
concentration  of  3  mg/1,  which  is  a  normal  level 
used  disinfection,  TOP,  TPP,  and  TCP  decreased 
in  the  ratios  of  5,  3,  and  5%  in  24  hr.  In  the  cases 
of  TPP  and  TCP,  new  peaks  were  observed  on 
each  flame  photometric  detector  gas  chromato- 
gram  after  the  chlorination.  These  peaks  were 
identified  by  GC/MS;  in  these  mass  spectra  peaks 
were  identified  as  those  of  chlorinated  TPP  and 
TCP,  in  which  benzine  rings  were  substituted  with 
1-3  chlorine  atoms.  Effects  of  pH  on  chlorination. 
Degradation  of  the  OPE's,  relationship  between 
OPE  decrease  and  chlorine  concentration,  chroma- 
tograms  of  chlorination  products,  and  mass  spectra 
of  the  chromatogram  peaks  are  figured  in  this 
report.  (Sand-PTT) 
W89-01303 


EFFECTS  OF  CHEMICAL  POLLUTANTS  AND 
PHYTOPLANKTON  BLOOMS  ON  THE 
MARINE  BIOLOGICAL  RESOURCES  OF  THE 
ADRIATIC  SEA, 

Bologna  Univ.  (Italy).  1st.  di  Biochimica. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01307 

SEDIMENTS  AND  POLLUTION  IN  THE 
NORTHERN  ADRIATIC  SEA, 

Consiglio     Nazionale     delle     Ricerche,     Bologna 

(Italy).  1st.  per  la  Geologia  Marina. 

F.  Frascari,  M.  Frignani,  S.  Guerzoni,  and  M. 

Ravaioli. 

Annals  of  the  New  York  Academy  of  Sciences 

ANYAA9,  Vol.  534,  p  1000-1020,  1988.  13  fig,  6 

tab,  73  ref. 

Descriptors:  "Water  pollution  sources,  "Path  of 
pollutants,  "Toxic  wastes,  "Italy,  "Sediments, 
•Adriatic  Sea,  Polychlorinated  biphenyls,  Metals, 
Heavy  metals,  Radionuclides,  Nutrients,  Coastal 
waters,  Chromium,  Mercury,  Lead,  Zinc,  Copper, 
Cadmium,  DDT,  Halogenated  pesticides,  Insecti- 
cides, Particulate  matter,  Silt,  Clay,  Po  River  delta, 
Chlorinated  hydrocarbons. 

The  Po  River  and  some  other  minor  rivers  trans- 
port toxic  chemicals  and  nutrients  from  highly 
developed  lands  into  the  Northern  Adriatic  Sea.  It 
is  a  shallow  semi-enclosed  basin  with  peculiar  hy- 
drodynamics, and  the  water  circulation  causes  a 
surprisingly  fast  renewal  of  the  water.  Many  pol- 
lutants interact  with  particulate  matter,  mainly  silt 
and  clay  fractions,  which  settles  in  some  areas 
along  the  northern  and  western  coast  of  the  basin, 
forming  reservoirs  with  long-term  and  release  po- 
tentials. Some  chemicals,  e.g.  toxic  metals  (Cr,  Hg, 
Pb,  Zn,  Cu,  Cd),  chlorinated  pesticides  (DDT  and 
its  analogs),  polychlorinated  biphenyls,  artificial 
radionuclides  and   nutrients,   show   their  maximal 


concentrations  in  the  prodelta  areas  off  riverine 
mouths,  in  lagoons  and  inlets,  and  near  particular 
waste  discharges.  The  concentrations  of  these 
chemicals  in  the  Adriatic  sediments  are  not  high 
when  compared  to  reference  data  of  other  marine 
coastal  areas  in  the  world.  Most  of  the  knowledge 
of  the  behavior  of  pollutants  and  particulate  matter 
in  the  Adriatic  is  somewhat  qualitative  and  semi- 
quantitative. A  big  effort  is  needed  to  quantify  the 
sediment-pollutant  interactions  and  the  sediment 
distribution  patterns.  (Author's  abstract) 
W  89-0 1308 


NITRATE   CONTENT   IN   FRACTURE   ZONE 

GROUNDWATER  IN  THE  HUMID  TROPICS 

AS     RELATED    TO     DEFORESTATION     (LA 

TENEUR    EN    NITRATES    DES    NPPES    DE 

FSSURES  DE  LA  ZONE  TROPICALE  HUMIDE 

EN  RELATION  AVEC  LES  PROBLEMES  DE 

DEFORESTATION), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-01309 


PHYSICO-CHEMICAL,  BACTERIOLOGICAL, 
AND  BIOLOGICAL  STUDY  OF  THE  GENE- 
VAN ALLONDON  RIVER  BASIN  (ETUDE 
PHYSICO-CHIMIQUE,  BACTERIOLOGIQUE 
ET  BIOLOGIQUE  DE  L'ALLONDON  GENE- 
VOISE), 

Institut  d'Hygiene,  Geneva  (Switzerland). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01314 


ORIGIN  AND  INFLUENCE  OF  COAL  MINE 
DRAINAGE  ON  STREAMS  OF  THE  UNITED 
STATES, 

Geological  Survey,  Richmond,  VA. 

J.  D.  Powell. 

Environmental     Geology     and     Water    Sciences 

EGWSEI,  Vol.  11,  No.  2,  p  141-152,  April  1988.  7 

fig,  9  tab,  24  ref. 

Descriptors:  "Path  of  pollutants,  "Water  pollution 
effects,  "Streams,  "Mineralization,  "Coal  mining, 
"Water  quality,  "Acid  mine  drainage,  "Water 
treatment,  Hydrogen  ion  concentration,  Sulfates, 
Manganese,  Iron  compounds,  Acidic  water,  Bacte- 
ria, Oxidation. 

Degradation  of  water  quality  related  to  oxidation 
of  iron  disulfide  minerals  associated  with  coal  is  a 
naturally  occurring  process  that  has  been  observed 
since  the  late  seventeenth  century,  many  years 
before  commencement  of  commercial  coal  mining 
in  the  U.S.  Disturbing  coal  strata  during  mining 
operations  accelerates  this  natural  deterioration  of 
water  quality  by  exposing  greater  surface  areas  of 
reactive  minerals  to  the  weathering  effects  of  the 
atmosphere,  hydrosphere,  and  biosphere.  Degrad- 
ed water  quality  in  the  temperate  eastern  half  of 
the  U.S.  is  readily  detected  because  of  the  low 
mineralization  of  natural  water.  Maps  are  present- 
ed showing  areas  in  the  eastern  U.S.  where  con- 
centrations of  chemical  constituents  in  water  af- 
fected by  coal  mining  (pH,  dissolved  sulfate,  total 
iron,  total  manganese)  exceed  background  values 
and  indicate  effects  of  coal  mining.  Areas  in  the 
East  most  affected  by  mine  drainage  are  in  western 
Pennsylvania,  southern  Ohio,  western  Maryland, 
West  Virginia,  southern  Illinois,  western  Ken- 
tucky, northern  Missouri,  and  southern  Iowa.  Ef- 
fects of  coal  mining  on  water  quality  in  the  more 
arid  western  half  of  the  U.S.  are  more  difficult  to 
detect  because  of  the  high  degree  of  mineralization 
of  natural  water.  Normal  background  concentra- 
tions of  constituents  are  not  useful  in  evaluating 
effects  of  coal  mine  drainage  on  streams  in  the 
more  arid  West.  Three  approaches  to  reduce  the 
effects  of  coal  mining  on  water  quality  are:  (1, 
exclusion  of  oxygenated  water  from  reactive  min- 
erals, (2)  neutralization  of  the  acid  produced,  (3, 
retardation  of  acid-producing  bacteria  populatior 
in  spoil  material,  by  application  of  detergents  tha 
do  not  produce  byproducts  requiring  disposal 
These  approaches  can  be  used  to  help  preven 
further  degradation  of  water  quality  in  streams  b; 
future  mining.  (Author's  abstract) 
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W89-01315 


IRRIGATION  RELATED  ARSENIC  CONTAMI- 
NATION OF  A  THIN,  ALLUVIAL  AQUIFER, 
MADISON  RIVER  VALLEY,  MONTANA, 
U.S.A. 

Montana   Bureau  of  Mines  and  Geology,   Butte. 
J.  L.  Sonderegger,  and  T.  Ohguchi. 
Environmental     Geology     and     Water     Sciences 
EGWSEI,  Vol.  11,  No.  2,  p  153-161,  April  1988.  7 
fig,  1  tab,  8  ref. 

Descriptors:  'Water  pollution  sources,  'Alluvial 
aquifers,  'Montana,  'Arsenic,  'Groundwater  pol- 
lution, 'Irrigation  water,  Path  of  pollutants,  Wells, 
Irrigation  ditches,  Madison  River  Valley,  Aquifers, 
Contamination. 

The  arsenic  concentration  in  13  water  samples 
from  wells  in  the  thin,  alluvial  aquifer  of  the  Madi- 
son River  Valley,  Montana,  ranged  from  26  to  150 
microgram/1.  The  Madison  River,  which  origi- 
nates in  Yellowstone  National  Park,  has  a  mean 
arsenic  concentration  of  51  microgram/1,  based 
upon  very  limited  sampling  in  the  study  area 
during  the  main  irrigation  period.  Groundwater 
arsenic  concentration  increases  down  the  valley 
can  be  best  correlated  with  the  intensity  of  ditch 
irrigation  in  this  semiarid  area.  No  other  sources  of 
dissolved  arsenic  as  concentrated  as  that  of  the 
river  water  have  been  identified.  Evaporative  con- 
centration of  river-derived  irrigation  water  is  be- 
lieved to  have  been  the  overwhelming  factor  in  the 
contamination  of  this  shallow  aquifer.  (Author's 
abstract) 
W89-01316 


EFFECT  OF  THE   ENVIRONMENT  ON  THE 

HYDROCHEMICAL    CHARACTERISTICS    OF 

AN   ALLUVIAL   AQUIFER   FOLLOWING   AN 

EXCEPTIONAL       MULTIYEAR       DROUGHT 

(MEDITERRANEAN   SEASHORE,    HERAULT, 

FRANCE):    PART    II.    CLIMATOLOGY    AND 

AGRONOMY, 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01318 


SOLUBILITY  RELATIONSHIPS  OF  ALUMI- 
NUM AND  IRON  MINERALS  ASSOCIATED 
WITH  ACID  MINE  DRAINAGE, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01322 


IRON  SULFIDE  OXIDATION  AND  THE 
CHEMISTRY  OF  ACID  GENERATION, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

P.  J.  Sullivan,  J.  L.  Yelton,  and  K.  J.  Reddy. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  11,  No.  3,  p  289-295,  June  1988.  3 

fig,  1  tab,  10  ref.  Department  of  Energy  Contract 

DE-AC2085LC11062. 

Descriptors:  'Path  of  pollutants,  'Waste  disposal, 
'Weathering,  'Acid  mine  drainage,  'Minerals, 
'Pyrite,  'Oil  shale,  Iron  compounds.  Aluminum 
compounds,  Hydrogen  ion  concentration,  Solubili- 
ty,  Sulfates,   Sulfides,   Leachates,   Water  quality. 

Acid  mine  drainage,  produced  from  the  oxidation 
of  iron  sulfides,  often  contains  elevated  levels  of 
dissolved  Al,  Fe,  and  S04  and  low  pH.  Under- 
standing the  interaction  of  these  elements  associat- 
ed with  acid  mine  drainage  is  necessary  for  proper 
solid  waste  management  planning.  Two  eastern  oil 
shales  were  leached  using  humidity  cell  methods. 
The  study  used  a  New  Albany  Shale  (4.6%  pyrite) 
and  a  Chattanooga  Shale  (1.5%  pyrite).  The  lea- 
chates from  the  humidity  cells  were  filtered,  and 
the  filtrates  were  analyzed  for  total  concentrations 
of  cations  and  anions.  After  correcting  for  signifi- 
cant solution  species  and  complexes,  ion  activities 
were  calculated  from  total  concentrations.  The 
activities  of  Fe(III),  Fe(II),  Al  and  S04  increased 
due  to  the  oxidation  of  pyrite.  The  oxidation  of 


pyrite  resulted  in  a  decreased  pH  and  an  increased 
pe  +  pH  (redox  potential).  The  Fe(III)  and  Fe(II) 
activities  appeared  to  be  controlled  by  amorphous 
Fe(OH)3  solid  phase  above  a  pH  of  6.0  and  below 
pe  +  pH  11.0.  The  Fe(III),  Fe(II),  and  S04  activi- 
ties reached  saturation  with  respect  to  FeOHS04 
solid  phase  between  pH  3.0  and  6.0  and  below  pe 
+  pH  1 1.0.  Below  a  pH  of  3.0  and  above  ape  + 
pH  of  11.0,  Fe(II),  Fe(III)  and  S04  activities  are 
supported  by  FeS04  7H20  solid  phase.  Above  a 
pH  of  6.0,  the  Al  activity  showed  an  equilibrium 
with  amorphous  Al(OH)3  solid  phase.  Below  pH 
6.0,  Al  and  S04  activities  are  regulated  by  the 
A10HS04  solid  phase,  irrespective  of  pe  +  pH. 
Under  oxidizing  conditions  with  low  to  high  leach- 
ing potential,  activities  of  Al  and  Fe  can  be  pre- 
dicted on  the  basis  of  secondary  mineral  formation 
over  a  wide  range  of  pH  and  redox.  As  a  result,  the 
long-term  chemistry  associated  with  disposal  envi- 
ronments can  be  largely  predicted  (including  trace 
elements).  (See  also  W89-01322)  (Author's  ab- 
stract) 
W89-01323 


IMPACT  OF  MOSUL  TEXTILE  FACTORY  EF- 
FLUENTS ON  TIGRIS  RIVER  WATER  QUAL- 
ITY, 

Mosul     Univ.     (Iraq).     Saddam     Dam     Research 

Centre. 

M.  A.  Al-Layla,  and  S.  M.  Al-Rawi. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  6,  p  559-563,  1988.  2  tab,  10 

ref. 

Descriptors:  'Water  pollution  source,  'Iraq,  'Tex- 
tile mill  wastes,  'Water  pollution  prevention, 
'Tigris  River,  Biochemical  oxygen  demand,  Sus- 
pended solids,  Hardness,  Alkalinity,  Color,  Ther- 
mal pollution,  Industrial  wastewater. 

The  effluents  of  the  Mosue  textile  factory  (MTF) 
are  disposed  of  directly  to  the  main  sewer  of  the 
city  where  they  are  mixed  with  other  municipal 
wastewater  and  flow  into  the  Tigris  River  without 
any  treatment.  The  characteristics  of  these  textile 
wastes  were  studied  in  terms  of  biochemical 
oxygen  demand  (BOD),  suspended  solids,  hardness 
and  other  parameters.  The  wastes  were  generally 
colored,  highly  alkaline,  high  in  BOD  contents, 
high  in  suspended  solids  and  hot.  Effluents  might 
contain  some  chemicals  which  might  be  toxic  or 
biologically  refracted.  In  a  movement  to  reduce 
the  pollution  load  exerted  by  such  industry,  a 
variety  of  measures  were  proposed  and  recom- 
mended, including:  (1)  use  of  low  BOD  synthetic 
detergent  for  soap;  (2)  use  of  low  BOD  sizes  such 
as  carboxymethyl  cellulose  for  the  high  BOD 
starch  used;  (3)  recovery  of  some  of  the  chemicals; 
(4)  recycling  of  some  effluents;  (5)  use  of  exact 
quantities  to  reduce  the  quantities  of  pollutants 
leaving  the  MTF;  and  (6)  economies  in  water  use 
and  fixing  meters  to  control  the  required  quantities. 
(Sand-PTT) 
W89-01326 


ORGANIC  CATION  EFFECTS  ON  THE  SORP- 
TION OF  METALS  AND  NEUTRAL  ORGANIC 
COMPOUNDS  ON  AQUIFER  MATERIAL, 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

D.  C.  Bouchard,  R.  M.  Powell,  and  D.  A.  Clark. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  23,  No.  6,  p  585-601,  1988.  4  fig,  3 
tab,  23  ref. 

Descriptors:  'Aquifers,  'Soil,  'Sorption,  'Organic 
compounds,  'Metals,  'Surfactants,  'Path  of  pollut- 
ants, Ethylhexadecyldimethylammonium,  Ground- 
water. 

Sorption  of  ethylhexadecyldimethylammonium 
(EHDDMA  +  ),  a  large  organic  cation,  and  three 
neutral  organic  compounds  (NOC's)  on  two  low 
organic  carbon  aquifer  materials  was  studied  using 
a  soil  batch  equilibration  technique.  EHDDMA  + 
competed  effectively  with  metals  for  exchange 
sites  and  EHDDMA+  sorption  was  accompanied 
by  an  equimolar  charge  desorption  of  metals.  NOC 
sorption  on  the  aquifer  materials  was  low  (K  less 
than  or  equal  to  0.22)  which  was  consistent  with 
the  sorbent's  low  organic  carbon  content.  Howev- 


er, EHDDMA+  sorption  increased  toluene  sorp- 
tion by  two  orders  of  magnitude.  The  enhanced 
toluene  sorption  was  due  to  the  hydrophobic  sur- 
face provided  by  the  hydrocarbon  moiety  of 
sorbed  EHDDMA+  (Author's  abstract) 
W89-01328 


STUDY  OF  THE  INTERACTIONS  BETWEEN 
ATRAZINE,  DIAZINON  AND  LINDANE  WITH 
HUMIC  ACIDS  OF  VARIOUS  MOLECULAR 
WEIGHTS, 

Nebraska  Univ. -Lincoln. 

R.  Saint-Fort,  and  S.  A.  Visser. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  6,  p  613-624,  1988.  6  fig,  3 

tab,  13  ref. 

Descriptors:  'Pesticide  kinetics,  'Herbicides,  'In- 
secticides, 'Humic  acids,  'Soil  organic  matter, 
'Path  of  pollutants,  Diazinon,  Lindane,  Atrazine, 
Hydrogen  ion  concentration,  Bonding,  Ion  ex- 
change, Adsorption,  Binding  isotherms. 

Kinetic,  complex  formation  and  equilibrium  studies 
of  the  adsorption  of  atrazine,  diazinon  and  lindane 
on  humic  acids  (HA)  of  various  molecular  weights 
(MW)  were  investigated.  There  was  evidence  that 
on  HA  with  MW  >  300,000  daltons,  intraparticle 
diffusion  of  the  adsorbate  into  the  adsorbent  parti- 
cles was  the  rate  limiting  process.  Complex  forma- 
tion of  atrazine  with  HA  was  observed  on  HA 
with  MW  <  300,000  daltons  with  more  atrazine 
being  complexed  at  acid  than  at  alkaline  pH.  This 
result  was  ascribed  to  the  presence  of  more  atra- 
zine molecules  in  the  protonated  form.  Ion  ex- 
change and  hydrogen  bonding  reactions  as  well  as 
electron  transfer  were  in  this  case  the  mechanisms 
postulated.  Equilibrium  data  of  atrazine  and  lin- 
dane adsorbed  on  all  HA  fractions  were  explained 
by  the  Freundlich  type  isotherm  whereas  diazinon 
adsorption  on  HA  with  MW  >  300,000  daltons 
followed  the  Langmuir  type  isotherm.  Throughout 
the  investigation,  adsorbate-adsorbent  interaction 
was  generally  higher  at  pH  3.7  than  at  7.0.  (Au- 
thor's abstract) 
W89-01330 


RADIOACTIVITY  IN  WATER  SUPPLIES, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-01352 


GROUNDWATER  QUALITY  BENEATH  THE 
CITY  OF  LONDON:  OVERVIEW  AND  LONG- 
TERM  CHANGES, 

J.  A.  Payne,  W.  M.  Thomas,  J.  E.  Cooke,  and  E. 
English. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  3,  p  305-310,  June 
1988.  2  fig,  4  tab,  9  ref. 

Descriptors:  'Water  quality,  'Groundwater, 
'London,  'England,  Reviews,  Geology,  Aquifers, 
Boreholes,  Pumping,  Groundwater  level,  Organo- 
leptic properties,  Chemical  properties,  Optical 
properties,  Physical  properties,  Long-term  studies. 

The  quality  of  groundwater  from  the  chalk  be- 
neath the  City  of  London  is  discussed  in  relation  to 
the  geology  and  overpumping  of  the  aquifer  in  the 
19th  and  early  20th  centuries.  Although  there  is 
some  uncertainty  over  the  present  levels  of 
groundwater  beneath  the  City  of  London  in  rela- 
tion to  geological  formations,  it  is  likely  that  the 
Basal  Sands  now  contain  water  again  in  at  least 
some  areas.  Since  the  1930's  there  have  been 
marked  increases  in  total  hardness,  magnesium  and 
sulphate  which  are  greater  than  previously  report- 
ed. Differences  in  quality  between  neigboring  bor- 
eholes are  probably  due  to  factors  such  as  the 
condition  of  the  borehole  linings  and  local  vari- 
ations in  flow  patterns  within  the  aquifer.  The 
leaching  out  of  oxidation  products  is  likely  to 
increase  with  rising  water  levels,  and,  where  water 
passes  from  the  sands  to  the  chalk,  the  composition 
of  the  borehole  water  will  continue  to  be  affected. 
The  slow  movement  of  water  through  the  chalk 
means  that  groundwater  quality  is  unlikely  to 
return  to  its  natural  equilibrium  state  within  the 
foreseeable  future.  (Doria-PTT) 
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W89-01353 


LARGE-TIME  SATURATED-UNSATURATED 
WATER  AND  CONTAMINANT  TRANSPORT 
MODEL  IN  UNCONFINED  AQUIFERS, 

Australian  Inst,  of  Nuclear  Science  and  Engineer- 
ing, Sutherland. 
G.  Pantelis. 

Applied  Mathematical  Modelling  AMMODL, 
Vol.  12,  No.  4,  p  362-365,  August  1988.  2  fig,  9  ref. 

Descriptors:  *Path  of  pollutants,  *Hydrologic 
models,  "Solute  transport,  *Groundwater  pollu- 
tion, 'Aquifers,  'Model  studies,  Water  pollution, 
Advection,  Saturation,  Saturation  zone,  Aeration 
zone,  Flow,  Saturated  flow,  Water  table,  Mathe- 
matical analysis.  Mathematical  studies. 

A  large-time  model  for  the  water  and  contaminant 
transport  in  unconfined  aquifers  is  outlined  for 
cases  where  the  vertical  averaging  of  the  advec- 
tion-dispersion  equation  is  valid.  The  model  in- 
cludes the  unsaturated  zone  which  exists  above  the 
water  table,  and  a  comparative  study  is  made  with 
the  similar  and  widely  used  model  which  assumes 
saturated  flow  only.  An  example  is  given  to  dem- 
onstrate the  effects  of  the  unsaturated  zone  on  the 
horizontal  water  and  contaminant  mass  transport 
in  the  aquifer.  (Author's  abstract) 
W89-01360 


MODEL  OF  RESIDUAL  CURRENTS  AND 
POLLUTANT  TRANSPORT  IN  THE  ARABIAN 
GULF, 

University  of  Petroleum  and  Minerals,   Dhahran 

(Saudi  Arabia).  Dept.  of  Mathematical  Sciences. 

R.  W.  Lardner,  W.  J.  Lehr,  R.  J.  Fraga,  and  M.  A. 

Sarhan. 

Applied     Mathematical     Modelling     AMMODL, 

Vol.  12,  No.  4,  p  379-390,  August  1988.  15  fig,  2 

tab,  32  ref. 

Descriptors:  'Path  of  pollutants,  'Arabian  Gulf, 
•Oil  spills,  'Model  studies,  'Coastal  waters,  Water 
currents,  Solute  transport,  Winds,  Velocity  pro- 
files, Waste  depth.  Mathematical  models,  Plumes, 
Dispersion,  Simulation. 

A  pollutant  transport  model  is  presented  for  the 
Arabian  Gulf,  with  particular  relevance  to  the 
portion  of  the  Gulf  adjacent  to  the  coast  of  Saudi 
Arabia.  The  model  has  been  developed  specifically 
for  oil  spill  simulations,  but  it  can  be  adapted  to 
other  pollutants.  The  residual  currents  in  this  part 
of  the  Gulf  are  dominated  by  wind-forcing,  and 
part  of  the  model  consists  of  a  computation  of  the 
mean  wind-driven  currents  for  each  month.  This  is 
achieved  by  first  solving  the  shallow-water  equa- 
tions (using  a  finite  difference  algorithm)  for  the 
depth-averaged  velocities,  and  then  solving  the 
momentum  equations  for  the  vertical  velocity  pro- 
files. The  pollutant  transport  part  of  the  model 
includes  surface  spreading  of  the  slick,  evaporation 
and  dispersion  into  the  water  column,  convection, 
and  both  horizontal  and  vertical  dispersion  of  the 
pollutant  plume.  The  model  is  applied  to  the  simu- 
lation of  a  5,000-barrel  surface  spill  in  the  Marjan 
offshore  oil  field.  (Author's  abstract) 
W89-0136I 


CHALLENGE  OF  ACID  RAIN, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-OI380 


FATE  AND  PERSISTENCE  OF  AQUATIC  HER- 
BICIDES, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Envi- 
ronmental Lab. 

K.  H.  Reinert,  and  J.  H.  Rodgers. 
Reviews    of    Environmental    Contamination    and 
Toxicology,  Vol.  98,  p  61-98,  1987.  16  tab,  137  ref. 

Descriptors:  'Fate  of  pollutants,  'Herbicides, 
'Aquatic  weed  control,  'Biodegradation,  'Weed 
control,  Literature  review,  Copper  sulfate,  Diquat, 
Dalapon. 


The  herbicides  registered  for  aquatic  use  may  be 
ranked  according  to  their  persistence  in  aquatic 
environments.  This  persistence  is  a  function  of  the 
various  fate  process  half-lives.  A  list  of  herbicide 
persistence  in  moist  soils  has  been  published.  Simi- 
lar persistence  is  expected  in  aquatic  environments 
because  similar  fate  processes  occur  in  both  envi- 
ronments. Several  herbicides  have  been  added  to 
this  table  which  were  not  originally  discussed. 
Choice  of  an  aquatic  herbicide  should  be  based  on 
the  plant  species  to  be  controlled,  herbicide  effec- 
tiveness, water  body  type  (i.e.,  river,  lake),  water 
usage  (i.e.,  potable,  irrigation),  and  ultimately  the 
persistence  of  the  herbicide.  The  fate  and  persist- 
ence of  14  aquatic  herbicides  are  discussed.  It  is 
better  to  select  an  effective  herbicide  having  a 
relatively  short  environmental  persistence,  which 
usually  implies  less  environmental  risks  and  ulti- 
mately negligible  secondary  or  nontarget  effects. 
Some  herbicides  and  algicides  do  not  have  particu- 
larly stringent  label  restrictions  on  water  use  after 
treatment;  however,  this  lack  of  restrictions  does 
not  imply  short  environmental  persistence.  Study 
of  aquatic  herbicide  fate  and  persistence  demon- 
strates numerous  gaps  and  great  data  variability. 
Quantitative  structure-activity  relationships  can 
help  predict  or  estimate  some  values;  however, 
tests  designed  to  elucidate  environmental  proper- 
ties of  these  herbicides  are  important  and  necessary 
steps  in  judging  the  environment  risk  of  aquatic 
herbicide  usage.  Recent  initiatives  found  in  the 
proposed  Federal  Insecticide,  Fungicide,  and  Ro- 
denticide  Act  amendments  of  1986  address  these 
gaps.  (Author's  abstract) 
W89-01383 


TRICHLOROETHYLENE:  WATER  CONTAMI- 
NATION AND  HEALTH  RISK  ASSESSMENT, 

California    Dept.    of   Health    Services,    Berkeley. 

Hazard  Evaluation  Section. 

A.  M.  Fan. 

Reviews    of   Environmental    Contamination    and 

Toxicology,  Vol.  101,  p  55-92,  1988.  9  tab,  173  ref. 

Descriptors:  'Trichloroethylene,  'Chlorinated  hy- 
drocarbons, 'Toxicity,  'Risks,  'Sublethal  effects, 
Water  pollution,  Hazards,  Water  pollution  effects, 
Carcinogens,  Literature  reviews,  California, 
United  States. 

The  toxicology  of  trichloroethylene  (TCE)  is  re- 
viewed with  particulate  attention  given  to  the  se- 
lection of  data  for  human  health  risk  assessment.  It 
reviews  the  extent  of  TCE  water  contamination  in 
the  U.S.  and  California,  presents  a  risk  assessment 
of  water  contamination,  and  discusses  health  issues 
surrounding  TCE  contamination  of  water  supplies. 
The  primary  effects  of  inhalation  exposure  to  TCE 
are  on  the  central  nervous  system.  Acute  effects  in 
humans  were  generally  associated  with  inhalation 
exposure  levels  ranging  from  200-800  ppm  and 
above.  Subchronic  oral  exposure  to  TCE  produced 
changes  in  body  weight,  liver,  or  kidney  in  rats  or 
mice  at  500  mg/kg/d  or  above.  Chronic  effects  in 
humans  can  occur  following  prolonged  inhalation 
exposure  to  TCE  concentrations  of  about  100  ppm, 
the  severity  increasing  with  concentration  and  time 
of  exposure.  These  include  asthenia,  anorexia, 
headache,  memory  loss,  moodiness,  insomnia,  para- 
sethesia,  and  disturbances  of  the  nervous  system. 
TCE  has  not  been  shown  to  be  teratogenic.  Repro- 
ductive and  genotoxic  effects  were  reported.  TCE 
was  shown  to  be  carcinogenic  in  mice  but  not  in 
rats;  human  data  are  inconclusive.  The  carcinogen- 
ic potency  factor  for  TCE  is  0.02  per  mg/kg/d.  A 
theoretical,  additional  lifetime  cancer  risk  of 
0.000001  is  estimated  to  be  associated  with  a  TCE 
concentration  in  water  of  about  5  ppb  or  lower. 
TCE  was  one  of  the  most  frequently  found  chemi- 
cals in  three  national  surveys  of  groundwater  and 
drinking  water.  The  highest  concentration  report- 
ed in  a  recent  US  EPA  survey  was  130  ppb.  Issues 
pertinent  to  TCE  exposure  from  water  include  the 
need  for  more  information  on  dermal  adsorption 
and  environmental  fate  of  the  chemical.  (VerNooy- 
PTT) 
W89-01385 


BIOACCUMULATION  BEHAVIOR  OF  PER- 
SISTENT ORGANIC  CHEMICALS  WITH 
AQUATIC  ORGANISMS, 


Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
D.  W.  Connell. 

Reviews  of  Environmental  Contamination  and 
Toxicology,  Vol.  101,  p  117-154,  1988.  6  fig,  8  tab, 
94  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Biological  magnification,  'Chlorinated  hy- 
drocarbons, 'Toxicity,  Water  pollution  effects,  Or- 
ganic compounds,  Metabolism,  Aquatic  organisms, 
Reviews,  Literature,  Lipophilic  compounds, 
Animal  physiology. 

The  bioaccumulation  of  lipophilic  compounds  by 
aquatic  organisms  can  proceed  by  two  routes:  (1) 
Bioconcentration  by  uptake  of  lipophilic  com- 
pounds directly  from  the  water  mass  through  the 
gills,  or  other  respiratory  surfaces,  into  the  circula- 
tory fluid  to  be  deposited  in  the  fatty  tissues  of  the 
organism,  and  (2)  biomagnification,  which  results 
from  the  transfer  of  the  lipophilic  compounds  from 
food  to  fatty  tissues.  Usually  bioconcentration  is 
the  most  relevant  process  since,  irrespective  of  the 
mechanism  involved,  the  concentrations  that  gen- 
erally occur  in  fully  aquatic  organisms  are  in 
accord  with  this  mechanism.  Physiologically  relat- 
ed groups  of  aquatic  organisms  having  similar  res- 
piratory and  metabolic  characteristics  and  used  in 
bioaccumulation  investigations  have  been  fish, 
mollusks,  daphnids,  microorganisms,  and  poly- 
chaetes.  With  these  groups  a  significant  relation- 
ship has  been  found  between  log  K.  sub  B  (the 
bioconcentration  factor)  and  log  K  sub  OW  (the 
octanol-water  partition  coefficient)  for  certain  lipo- 
philic compounds,  allowing  the  prediction  of  bio- 
concentration from  the  log  K  sub  OW  value.  Com- 
pounds that  bioconcentrate  in  accord  with  the  log 
K.  sub  B  to  log  K.  sub  OW  relationship,  have  a 
comparatively  high  level  of  biotic  stability  and  are 
mostly  chlorinated  hydrocarbons.  The  general 
characteristics  of  the  compounds  following  this 
relationship  can  be  described  as  molecular  weight 
<  approx.  300,  K  sub  OW  2-6,  water  solubility  18- 
0.002  mol/cu  m  and  a  very  low  degree  of  ioniza- 
tion. Many  aspects  of  the  mechanism  of  bioaccu- 
mulation are  not  well  understood.  It  is  likely  that 
aspects  of  toxicity  would  be  clarified  by  a  better 
understanding  of  bioconcentration  and  biomagnifi- 
cation. (VerNooy-PTT) 
W89-01386 


PARTITION  OF  NONIONIC  ORGANIC  COM- 
POUNDS IN  AQUATIC  SYSTEMS, 

Geological  Survey,  Trenton,  NJ. 
J.  A.  Smith,  P.  J.  Witkowski,  and  C.  T.  Chiou. 
Reviews    of    Environmental    Contamination    and 
Toxicology,  Vol.  103,  p  127-151,  1988.  8  fig,  1  tab, 
79  ref. 

Descriptors:  'Partition  models,  'Solute  transport, 
'Water  chemistry,  'Water  pollution,  'Path  of  pol- 
lutants, 'Organic  compounds,  'Sorption,  Organic 
solvents,  Lipids,  Dissolved  solids,  Reviews,  Aquat- 
ic organisms,  Soil  contamination,  Sediments,  Fish, 
Zooplankton,  Model  studies,  Molecular  structure. 

The  partition  model  can  be  used  to  explain  the 
observed  distribution  of  nonionic  organic  com- 
pounds in  the  organic  phases  associated  with  soil- 
sediment,  dissolved  organic  matter,  and  aquatic 
organisms.  For  each  of  these  three  cases,  the  pri- 
mary determinant  of  the  solute's  distribution  is  its 
solubility  in  the  aqueous  and  organic  phases  com- 
prising the  specific  environmental  system.  Water 
solubility  and  n-octanol-water  partition  coefficients 
serve  as  useful  indicators  of  a  solute's  tendency  to 
partition  into  other  organic  phases.  However,  the 
partition  model  also  takes  into  account  additional 
factors  such  as  the  polarity,  composition,  and  mo- 
lecular size  of  the  solute  and  the  solvent,  as  well  as 
the  presence  or  absence  of  other  competing  sorp- 
tive  processes.  In  soil-sediment  systems  that  are 
saturated  by  a  polar  solvent  such  as  water,  uptake 
by  partition  is  much  greater  than  uptake  by  adsorp- 
tion. In  unsaturated  soil  systems,  uptake  by  adsorp- 
tion can  become  much  more  significant  since  an 
insufficient  number  of  polar  solvent  molecules  are 
present  to  occupy  all  of  the  surface  sites.  Nonionic 
organic  solutes  also  partition  between  water  and 
the  lipid  reservoirs  of  aquatic  organisms.   Lipid- 
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normalized  bioconcentration  data  collected  for 
marine  zooplankton,  guppies,  rainbow  trout,  and 
catfish  were  found  to  be  significantly  correlated 
with  triolein-water  partition  coefficients  (K.  sub 
TW).  The  resulting  log-log  plot  shows  no  system- 
atic differences  between  the  four  species  of  aquatic 
organisms.  Partition  of  nonionic  organic  com- 
pounds also  occurs  between  water  and  the  micro- 
scopic environment  of  dissolved  organic  matter 
(DOM).  The  apparent  solubility  enhancement  of 
nonionic  solutes  by  DOM  is  a  function  of  both  the 
polarity  and  size  of  the  natural  organic  molecule 
and  the  aqueous  solubility  of  the  nonionic  solute. 
(VerNooy-PTT) 
W89-01387 


TOXICITY  OF  POTASH  BRINES  TO  EARLY 
DEVELOPMENTAL  STAGES  OF  ATLANTIC 
SALMON  (SALMO  SALAR), 

Department  of  Fisheries  and  Oceans.  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01396 


SUBLETHAL    TOXICITY    AND    ACCUMULA- 
TION OF  CADMIUM  IN  TILAPIA  AUREA, 

Agricultural  Coll.  of  Athens  (Greece).  Dept.  of 

Applied  Hydrobiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01398 


DETERMINATION  OF  LEAD  IN  TREATED 
CRAYFISH  PROCAMBARUS  CLARKII:  ACCU- 
MULATION IN  DIFFERENT  TISSUES, 

Valencia  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

A.  Pastor,  J.  Medina,  J.  Del  Ramo,  A. 
Torreblanca,  and  J.  Diaz-Mayans. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  3,  p  412-418, 
September  1988.  5  tab,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Lead,  'Crayfish,  "Crustaceans,  'Sublethal 
effects,  Water  pollution  effects,  Gills,  Heavy 
metals,  Tissue  analysis,  Lake  Albufera,  Venezuela. 

In  1978,  the  American  red  crayfish  Procambarus 
clarkii  (Girard)  appeared  in  Lake  Albufera  (Valen- 
cia, Spain),  and  have  reached  a  high  density,  pro- 
ducing ecological  and  agricultural  economic  prob- 
lems in  rice  crops.  The  crayfish  is  being  fished 
commercially.  This  study  investigates  the  accumu- 
lation of  lead  in  tissues  of  the  crayfish  P.  clarkii 
following  short  term  lead  exposure  at  several  sub- 
lethal concentrations.  Groups  of  eight  adult  inter- 
molt  crayfish  were  exposed  to  10,  50,  or  100  mg 
Pb/L  for  96  hours.  The  control  crayfish  showed 
lead  levels  ranging  from  6.9  +/-  2.8  ppm  dry 
weight  in  midgut  gland  to  261  +/-  114  ppm  dry 
weight  in  the  gills.  This  may  be  indicative  of  high 
lead  contamination  of  Lake  Albufera.  In  the  gills, 
the  mean  values  of  lead  levels  were  different 
among  the  control- 10  mg  Pb/L  groups  and  the  50- 
100  mg  Pb/L  groups.  In  control  and  treated  cray- 
fish the  highest  percent  accumulation  (with  respect 
to  the  total  amount  of  lead  detected)  was  present  in 
the  gills.  Nearly  90%  of  the  lead  was  present  in  the 
gills  of  crayfish  treated  with  100  mg  Pb/L,  where- 
as the  lead  content  in  other  tissues  was  less  than 
1%.  Since  the  crayfish  used  as  controls  in  this 
study  appear  to  be  able  to  accumulate  large  quanti- 
ties of  lead  without  apparent  lethal  consequences, 
these  animals  may  be  potentially  toxic  and  harmful 
in  human  and  natural  food  chains.  (VerNooy-PTT) 
W89-01399 


RADON  DISTRIBUTION  IN  DOMESTIC 
WATER  OF  TEXAS, 

Texas  Univ.  Health  Science  Center  at  Houston. 

School  of  Public  Health. 

I.  Cech,  C.  Kreitler,  H.  Prichard,  A.  Holguin,  and 

M.  Lemma. 

Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  561- 

569,  September-October  1988.  10  fig,  1  tab,  36  ref. 

Descriptors:  'Radon,  'Radioisotopes,  'Radiation, 
•Groundwater  pollution,  'Water  pollution  sources, 
'Domestic  water,  'Texas,  Distribution,  Water  pol- 


lution, Geology,  Uranium,  Radioactivity,  Aquifers, 
Mineralogy. 

Domestic  water  in  selected  regions  of  Texas  was 
sampled  for  radon-222  between  1984  and  1986.  A 
total  of  150  samples  were  taken  from  wells  and 
taps  and  the  results  were  mapped.  Concentrations 
of  up  to  3,300  pCi/1  were  found  in  several  supplies. 
Results  are  discussed  and  compared  with  the  loca- 
tions of  major  aquifers  and  the  geographical  distri- 
butions of  radioactive  deposits  and  mortality  from 
malignant  neoplasms  of  respiratory  organs.  It  is 
suggested  that  the  anomalous  concentrations  of 
alpha-emitting  radioisotopes  in  well  water  may  be 
caused  by  external  sources  (interaction  of  Tertiary 
aquifers  with  salt  domes,  leaky  faults,  and  uranium- 
bearing  volcanic  ashes)  and  not  the  bulk  mineralo- 
gy of  the  aquifers.  This  conclusion  offers  the  possi- 
bility of  avoiding  high  risk  areas  when  selecting 
well  drilling  locations.  (Doria-PTT) 
W89-01401 


FORCED-GRADIENT  TRACER  TESTS  AND  IN- 
FERRED HYDRAULIC  CONDUCTIVITY  DIS- 
TRIBUTIONS AT  THE  MOBILE  SITE, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
F.  J.  Molz,  O.  Gueven,  J.  G.  Melville,  J.  S. 
Nohrstedt,  and  J.  K.  Overholtzer. 
Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  570- 
579,  September-October  1988.  9  fig,  5  tab,  17  ref, 
append.  US  EPA  Contract  CR810704-03. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Hydraulic  conductivity,  'Tracers, 
•Test  wells,  'Aquifers,  'Solute  transport,  'Mobile, 
'Alabama,  Wells,  Confined  aquifers,  Hydraulic 
properties,  Hydraulics,  Well  hydraulics,  Flow, 
Stratified  flow,  Advection. 

Four  single-well  tracer  tests  and  a  two-well  tracer 
test  were  performed  in  a  21-m  thick  confined 
granular  aquifer  at  a  field  site  near  Mobile,  AL  to 
develop  a  three-dimensional  picture  of  the  hydrau- 
lic properties  of  the  aquifer.  A  high  hydraulic 
conductivity  zone  appears  consistently  in  the 
bottom  third  of  the  aquifer.  This  result  is  in  agree- 
ment with  hydraulic  conductivity  distributions  in- 
ferred from  previous  aquifer  thermal  energy  stor- 
age experiments  at  the  same  site.  In  some  locations, 
the  new  tests  indicated  high  hydraulic  conductivi- 
ty zones  in  the  upper  third  of  the  aquifer  which 
were  not  detected  in  the  previous  two-well  test 
and  single-well  tests  performed  at  the  same  site  but 
at  different  locations.  Despite  the  three-dimension- 
al spatial  variations  of  hydraulic  conductivity  indi- 
cated by  these  tests,  it  was  possible  to  predict  the 
major  features  of  the  tracer  concentration  as  a 
function  of  time  at  the  withdrawal  well  in  the  two- 
well  test  by  means  of  an  available  numerical  model 
assuming  perfect  stratification  at  the  test  site  and 
using  a  hydraulic  conductivity  distribution  inferred 
from  a  single-well  test.  It  is  concluded  that  the 
study  aquifer  has  an  approximately  stratified  flow 
field  at  the  test  site,  and  that  reliable  predictions  of 
solute  transport  in  a  real  aquifer  will  depend  on  a 
sufficiently  detailed  knowledge  of  the  major  fea- 
tures of  the  three-dimensional  advection  pattern  in 
the  aquifer.  (Author's  abstract) 
W89-01402 


NUMERICAL  MODELING  OF  SALT-WATER 
INTRUSION  AT  HALLANDALE,  FLORIDA, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01408 


SIMULATION  AND  PARAMETER  IDENTIFI- 
CATION OF  MASS  TRANSPORT  IN  GROUND 
WATER, 

Bergakademie  Freiberg  (German  D.R.). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-01409 


TURBULENCE     MODELING     OF     SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  III, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-01414 


FINITE  ELEMENT  CHARACTERISTIC  AD- 
VECTION MODEL, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Applied  Marine  Physics. 
J.  D.  Wang,  S.  V.  Cofer-Shabica,  and  J.  C.  Fatt. 
Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  1 14,  No.  9,  p  1098-1 1 14,  September 
1988.  7  fig,  3  tab,  13  ref.  National  Park  Service 
Contract  CX5004-1097  RS;  Dept.  of  Energy  Con- 
tract DE-AS05-76EV05163;  NSF  Grant  0CE85- 
16132. 

Descriptors:  'Mixing,  'Path  of  pollutants,  'Finite 
element  method,  'Advection,  'Model  studies, 
'Boundary  conditions,  'Solute  transport,  Coastal 
waters,  Salinity,  Chemical  properties,  Numerical 
analysis. 

For  advection-dominated  transport  processes,  the 
traditional  numerical  techniques  for  solving  the 
advection-diffusion  equation  fail  because  of  numer- 
ical oscillations.  Fractional  step  solutions,  in  which 
the  advection  and  diffusion  processes  are  treated  in 
separate  steps,  have  been  proposed  as  one  way  of 
overcoming  this  problem.  Here,  a  solution  to  the 
advection  step  based  on  the  method  of  characteris- 
tics on  a  fixed  grid  is  used.  Interpolation  is 
achieved  with  the  finite  element  technique.  Linear 
and  quadratic  elements  are  evaluated  in  terms  of 
artificial  diffusion,  phase,  and  other  errors.  It  was 
found  that  linear  interpolation  creates  too  much 
numerical  diffusion,  while  the  quadratic  scheme  is 
reasonably  accurate,  but  under  certain  conditions 
generates  spurious  extrema.  A  method  retaining 
the  accuracy  of  the  quadratic  interpolation  and 
eliminating  its  shortcoming  is  suggested.  Boundary 
conditions  and  source  loadings  are  considered  in 
detail.  An  application  of  the  model  to  salinity 
distribution  resulting  from  canal  discharges  in  Bis- 
cayne  Bay  is  described.  (Author's  abstract) 
W89-01418 


MODELING  TURBULENT  TRANSPORT  IN 
STRATIFIED  ESTUARY, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Stroe- 
mungsmaschinen. 

S.  Bloss,  R.  Lehfeldt,  and  J.  C.  Patterson. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  114,  No.  9,  p  1115-  1133,  Septem- 
ber 1988.  9  fig,  31  ref,  2  append.  Deutsche  Fors- 
chungsgemeinschaft  (DFG)  Grant  SFB  205. 

Descriptors:  'Path  of  pollutants,  'Mixing,  •Diffu- 
sion, 'Turbulent  flow,  'Estuaries,  'Finite  differ- 
ence methods,  'Mathematical  models,  Model  stud- 
ies, Eddy  diffusion,  Eddies,  Water  currents,  Vis- 
cosity, Physical  properties,  Rheology,  Wind,  Case 
studies,  Simulation. 

A  finite  difference  mathematical  model  for  the 
calculation  of  estuarine  flow  and  transport  process- 
es is  presented.  Due  to  the  emphasis  on  engineer- 
ing applications,  turbulence  closure  is  formulated 
on  the  basis  of  mixing  length  and  damping  func- 
tions. The  necessary  empirical  constants  were  de- 
termined from  theoretical  considerations  and  from 
data  published  in  the  literature  from  meteorologi- 
cal, oceanographic,  and  laboratory  experiments, 
which  yielded  a  set  of  parameters  for  eddy  viscosi- 
ty and  eddy  diffusivity  not  tuned  to  a  particular 
system.  Similarly,  an  integral  model  is  derived  to 
account  for  wind-induced  mixing  in  the  case  of 
highly  variable  meteorological  conditions.  Appli- 
cation of  the  model  in  a  case  study  of  the  Trave 
estuary  in  northern  Germany  shows  its  predictive 
capability.  A  long-term  simulation  of  85  days  re- 
produced both  total  mixing  events  and  strong  strat- 
ification. The  model  showed  good  agreement  with 
the  extensive  field  data.  (Author's  abstract) 
W89-01419 


INTERNATIONAL  RIVERS  RHINE  AND 
MEUSE:  RECENT  DEVELOPMENTS  IN  THE 
FIELD  OF  THE  PROTECTION  AGAINST  POL- 
LUTION AND  OF  DRINKING  WATER  PRO- 
DUCTION IN  THE  NETHERLANDS  INCLUD- 
ING THE  PROBLEMS  OF  STORAGE  AND  EU- 
TROPHICATION, 

Water  Storage  Corp.,  Rotterdam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5F. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

W89-01429 

URBAN  GROWTH  AND  WATER  BORNE  DIS- 
EASES IN  IBADAN, 

Nigerian  Inst,  of  Social  and  Economic  Research, 

Ibadan. 

K.  Adeniji. 

Aqua  AQUAAA  No.4,  p  209-211,  1988.  2  tab,  8 

ref. 

Descriptors:  'Diseases,  'Potable  water,  'Urbaniza- 
tion, 'Water  Demand,  'Developing  countries, 
•Water  pollution  sources,  Path  of  pollutants, 
Human  diseases,  Municipal  water,  Management 
planning,  Urban  planning. 

The  supply  of  potable  water  to  Ibadan,  Nigeria  has 
become  an  endemic  problem  which  has  forced  the 
inhabitants  to  obtain  water  from  doubtful  sources. 
The  rapidity  of  the  city's  growth  and  the  inability 
of  the  water  supply  agency  to  meet  the  increasing 
demand  are  some  of  the  explanatory  variables  for 
the  high  incidence  of  water  borne  diseases  in  dif- 
ferent parts  of  the  city.  The  institutional  problems 
facing  urban  managers  in  developing  countries  are 
also  discussed.  Suggestions  are  made  on  ways  of 
tackling  the  identified  problems.  The  State  Gov- 
ernment should  overhaul  the  activities  of  the  state 
water  corporation  with  a  view  to  making  it  more 
functional.  Deliberate  attempts  should  be  made  to 
remove  the  financial  and  management  constraints 
which  presently  inhibit  the  effective  performance 
of  the  Corporation.  Futhermore,  it  should  embark 
on  forward  planning  so  as  th  match  the  ever- 
increasing  demand  for  potable  water  within  the 
Ibadan  metropolis.  Considering  the  high  costs  of 
capital  and  operating  equipment  and  materials 
needed  for  water  treatment  and  distribution,  it  is 
suggested  that  the  current  obsolete  water  rates 
charged  by  the  corporation  should  be  reviewed 
upwards.  All  major  industrial  and  commercial  con- 
sumers of  potable  water  should  have  their  supplies 
metered,  and  they  should  be  made  to  pay  the 
economic  costs  of  the  water  consumed.  Govern- 
ment can  slightly  subsidize  supply  of  potable  water 
to  the  low  income  households,  the  majority  of 
whom  can  ill-afford  the  economic  costs  of  such  a 
facility.  This  is  very  important  considering  the  fact 
that  these  households  are  more  vulnerable  to 
water-borne  diseases  than  their  middle  and  high 
income  counterparts  as  earlier  discussed  In  this 
article.  The  State  Government  and  all  the  local 
governments  should  embark  on  well  planned 
public  enlightenment  programs  on  the  dangers  of 
drinking  water  from  dubious  sources,  and  on  the 
need  for  proper  storage  of  water.  (Hammond- 
PTT) 
W89-01433 


CLOUD  DROPLETS:  SOLUTE  CONCENTRA- 
TION IS  SIZE  DEPENDENT, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
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STUDY  ON  POLYCHLORINATED  DIBENZO- 
P-DIOXINS  AND  DIBENZOFURANS  IN 
RIVERS  AND  ESTUARIES  IN  OSAKA  BAY  IN 
JAPAN. 

Setsunan    Univ.,    Neyagawa   (Japan).    Faculty   of 

Pharmaceutical  Sciences. 

H.  Miyata,  K.  Takayama,  J.  Ogaki,  M.  Mimura, 

and  T.  Kashimoto. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  17,  No.  2,  p  91-101,  1988.  2  fig,  5 

tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Chlorinated  hy- 
drocarbons, 'Water  pollution  sources,  'Toxic 
wastes,  'Japan,  'Toxicity,  Rivers,  Estuaries,  Mol- 
lusks, Mussels,  Municipal  wastes,  Incineration, 
Sediments,  Fly  ash. 

In  order  to  search  for  the  source  of  polychlorinat- 
ed  dibenzo-p-dioxins  and  polychlorinated  dibenzo- 
furans  in  blue  mussels  in  Osaka  bay,  sediments 
from  Osaka  bay  and  from  rivers  running  near  an 
urban  municipal  incinerator  were  analyzed  for  pol- 
ychlorinated dibenzo-p-dioxins,  polychlorinated  di- 


benzofurans  and  polychlorinated  biphenyls.  The 
river  and  estuary  sediments  were  contaminated 
with  polychlorinated  dibenzo-p-dioxins  at  average 
levels  of  9.8  and  12  ppb  on  the  dry  basis,  polychlo- 
rinated dibenzofurans  of  7.8  and  5.1  ppb,  and  poly- 
chlorinated biphenyls  of  1600  and  1300  ppb,  re- 
spectively. The  two  sediments  contained  similar 
profiles  of  specific  isomers  and  congeners  of  poly- 
chlorinated dibenzo-p-dioxins  and  polychlorinated 
dibenzofurans.  There  was  also  positive  correlation 
between  polychlorinated  dibenzo-p-dioxin  and  pol- 
ychlorinated dibenzofuran  levels  in  the  two  speci- 
mens as  well  as  fly  ash  from  urban  municipal 
incinerators.  The  main  source  of  the  two  chemicals 
in  Osaka  bay  probably  was  the  fly  ash.  (Author's 
abstract) 
W 89-0 1440 


METAL  MULTIVARIATE  RELATIONS  IN  EC- 
OLOGICAL SEGMENTS, 

Universidad  del  Pais  Vasco,  Bilbao  (Spain). 
R.  Romero,  C.  Elejalde,  and  G.  Gomez. 
Toxicological      and      Environmental      Chemistry 
TXECBP,  Vol.  17,  No.  2,  p  117-127,  1988.  2  fig,  5 
tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Metals,  'Heavy 
metals,  'Statistical  methods,  Ecological  distribu- 
tion, Air  pollution,  Flora,  Mollusks,  Sediments, 
Springs,  Factor  analysis,  Linear  multiple  regres- 
sion. 

Multivariate  statistical  methods  were  used  to  ana- 
lyze the  metal  contents  of  different  ecological  seg- 
ments (air,  plants,  mollusks,  soils,  springs)  separat- 
ing macroconstituents  (Na,  K,  Ca,  Mg)  from  heavy 
metals  (Cr,  Mn,  Fe,  Ni,  Co,  Pb,  Cu,  Zn,  Cd). 
Factor  analysis  was  a  powerful  tool  showing  the 
relations  between  the  macrocomponents  and  the 
classification  of  segments  according  to  pollution 
intensity.  Linear  multiple  regression  analysis  was 
used  to  obtain  mathematical  equations  to  connect 
segments  and  to  explain  the  source  of  the  pollution. 
Not  much  information  was  obtained,  however,  by 
the  application  of  linear  discriminant  function  anal- 
ysis or  repeated  measurements  analysis.  (Author's 
abstract) 
W89-01441 


LOW  LEVELS  OF  COPPER  AND  LEAD  IN  A 
HIGHLY  INDUSTRIALIZED  RIVER, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01442 


fate  ions  in  the  interfacial  region  between  the  brine 
and   the   intragranular  ice.   The   melting  of  such 
systems  was  examined  using  a  simple  mathematical 
model.  (Author's  abstract) 
W89-01447 


INFLUENCE  OF  PARTITION  COEFFICIENT 
OF  LIPOPHILIC  COMPOUNDS  ON  BIOCON- 
CENTRATION  KINETICS  WITH  FISH, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
D.  W.  Hawker,  and  D.  W.  Connell. 
Water  Research  WATRAG,  Vol.  22,  No.  6,  p  701- 
707,  June  1988.  5  fig,  2  tab,  24  ref. 

Descriptors:  'Hazardous  wastes,  'Bioaccumula- 
tion,  'Bioconcentration,  'Fish,  'Lipophilic  com- 
pounds, 'Depuration  rate,  'Partition  coefficients, 
Aquatic  animals,  Kinetics,  Path  of  pollutants, 
Mathematical  studies,  Molecular  structure,  Mathe- 
matical equations,  Chlorinated  hydrocarbons. 

Application  of  the  kinetic  theory  for  the  biocon- 
centration of  lipophilic  compounds  by  fish  results 
in  the  development  of  a  direct  linear  relationship 
between  the  reciprocal  of  the  clearance,  or  depura- 
tion rate  constant  (l/k2)  and  a  compound's  octa- 
nol-water  partition  coefficient  (Kow).  This  rela- 
tionship is  in  close  agreement  with  the  available 
experimental  data  on  fish.  However,  the  bulk  of 
the  data  fall  into  a  range  where  a  significant  direct 
relationship  between  log  l/k2  and  log  Kow  also  is 
possible  and  has  been  previously  demonstrated. 
The  l/k2  to  Kow  relationship  requires  the  uptake 
rate  constant  kl  to  reach  a  maximum  33/hr  for 
fish,  instead  of  increasing  with  increasing  Kow 
values  as  required  by  the  log  l/k2  to  log  Kow 
relationship.  The  derived  values  for  the  time  to 
achieve  equilibrium  (teq)  indicate  a  constant  time, 
2.3  days  for  fish,  for  compounds  with  a  Kow  less 
than  1000,  increasing  to  0.75  yr  with  compounds 
having  a  Kow  of  1,000,000.  The  teq  values  for 
superlipophilic  compounds  (Kow  >  1,000,000)  can 
be  obtained  by  extrapolation,  but  cannot  be  veri- 
fied satisfactorily  by  the  limited  experimental  data 
available  in  this  range.  These  data  suggest,  howev- 
er, that  substantial  increases  in  time  may  be  re- 
quired. The  prediction  of  the  bioconcentration 
factor  from  Kow  values  requires  the  establishment 
of  equilibrium.  In  many  situations  in  the  laboratory 
and  the  aquatic  environment,  this  does  not  occur, 
and  with  compounds  having  higher  Kow  values, 
new  relationships  are  established  that  depend  on 
the  time  period  of  bioconcentration.  (Author's  ab- 
stract) 
W89-01448 


LOSS  OF  HALIDE  AND  SULPHATE  IONS 
FROM  MELTING  ICE, 

University  of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

P.  Brimblecombe,  S.  L.  Clegg,  T.  D.  Davies,  D. 

Shooter,  and  M.  Tranter. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  693- 

700,  June  1988.  4  fig,  18  ref,  append. 

Descriptors:  'Snowmelt,  'Melting,  'Ice  chemistry, 
•Path  of  pollutants,  'Halides,  'Solute  transport, 
•Sulfates,  Bromides,  Chlorides,  Iodides,  Ions, 
Fluorides,  Artificial  ices,  Mathematical  models. 

Artificial  ices  of  known  composition  were  melted 
under  laboratory  conditions  to  monitor  the  relative 
ionic  composition  of  the  meltwaters.  Chloride,  bro- 
mide, and  iodide  tend  to  be  lost  from  the  melting 
ice  more  readily  than  fluoride,  which  is  incorporat- 
ed into  the  ice  grain  interior.  The  presence  of 
ammonium  ions  further  inhibits  fluoride  loss.  Hy- 
drogen ions  cause  fluoride  to  be  lost  as  readily  as 
the  other  halides.  Sulfate  is  lost  more  rapidly  than 
chloride  at  environmental  concentrations  (<  100 
micromole/1),  but  at  higher  concentrations 
(approx.  0.01  mole/1)  chloride  can  be  lost  as  read- 
ily as  sulfate.  The  composition  of  meltwater  may 
be  described  in  terms  of  the  mixing  of  two  solu- 
tions: (1)  intergranular  surficial  brines  with  a  high 
solute  concentration,  which  occupy  the  ice  grain 
boundaries  and  (2)  relatively  dilute  meltwater  de- 
rived from  the  ice  grain  interiors.  Deviations  from 
simple  two-component  behavior  suggest  slightly 
different  distributions  for  the  chloride  and  the  sul- 


MASS  TRANSPORT  TO  STREAMBED  BIO- 
FILMS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

G.  J.  Gantzer,  B.  E.  Rittmann,  and  E.  E.  Herricks. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  709- 

722,  June  1988.  8  fig,  1  tab,  41  ref.  University  of 

Illinois   Water   Resources  Center   Project   S-098- 

ILL. 

Descriptors:  'Biofilms,  'Mass  transport,  'Model 
studies,  'Water  quality,  'Biodegradation,  'Sedi- 
ment-water interfaces,  Organic  matter,  Gravel, 
Cobbles,  Bed  sediment,  Self-purification,  Velocity, 
Water  currents,  Temporal  variation,  Mathematical 
models,  Interstitial  waters. 

A  mass  transfer  equation  was  developed  to  ac- 
count for  the  movement  of  biodegradable  materials 
from  the  water  column  of  shallow  streams  to  the 
biofilm-colonized  surfaces  of  sand-free  gravel  and 
cobble  streambeds.  The  equation  was  developed 
from  a  series  of  well-controlled,  batch  biodegrada- 
tion tests  performed  in  an  artificial  stream  with 
streambeds  between  1.5  and  2  rock  layers  thick. 
The  batch  tests  determined  the  sensitivity  of  sub- 
strate flux  into  the  streambed  biofilms  to  short- 
term  changes  in  water  velocity.  Experimental  re- 
sults indicated  that  substrate  flux  into  the  cobble- 
streambed  biofilms  was  more  sensitive  than  flux 
into  the  gravel-streambed  biofilms  to  short-term 
changes  in  water  velocity,  and  that  cobble  stream- 
bed  had  faster  removal  rates.  Rates  of  substrate 
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removal  by  both  streambeds  were  much  more  sen- 
sitive to  short-term  changes  in  water  velocity  than 
would  be  predicted  by  previous  mass  transport 
models,  which  only  addressed  the  transport  of 
materials  form  the  water  column  to  the  external 
(exposed)  surface  of  the  streambed.  This  greater 
than  expected  sensitivity  to  changes  in  water  ve- 
locity suggests  that  interstitial  biofilms  play  an 
important  role  in  determining  substrate  removal 
rates  in  streams  with  sand-free  gravel  and  cobble 
streambeds.  (Author's  abstract) 
W89-01449 


IN-STREAM  NITRIFICATION  RATE  PREDIC- 
TION, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
J.  J.  Warwick,  and  P.  Shetty. 
Water  Research  WATRAG,  Vol.  22,  No.  6,  p  723- 
732,  June  1988.  5  fig,  9  tab,  41  ref. 

Descriptors:  "Streams,  *Nitrification,  *Water  qual- 
ity, 'Path  of  pollutants,  *Eutrophication,  SNOAP 
Model,  Mass  balance,  Dissolved  oxygen,  Nitrogen, 
Prediction,  Kinetics,  Model  studies,  Cycling  nutri- 
ents. 

A  complex,  simultaneous  nitrogen  and  dissolved 
oxygen  mass  balancing  program  (SNOAP)  was 
used  to  accurately  assess  actual  in-stream  nitrifica- 
tion rate  coefficients.  These  rate  coefficients  are 
compared  against  estimations  from  observed  spa- 
tial changes  in  various  bulk  fluid  nitrogen  species 
concentrations.  Total  Kjeldahl  N  change  was  the 
most  accurate  predictor  of  in-stream  nitrification. 
Proposed  nitrification  rate  coefficient  estimation 
functions  have  r2  values  exceeding  0.90.  Perform- 
ing a  complete  N  and  DO  mass  balance  (e.g.,  the 
SNOAP  model)  requires  an  extensive  data  base, 
which  may  be  unattainable  in  some  situations.  Ex- 
pressions are  provided  that  it  is  hoped  may  facili- 
tate a  relatively  quick,  inexpensive,  and  accurate 
means  for  assessing  the  magnitude  of  in-stream 
nitrification.  (Rochester-PTT) 
W89-01450 


EFFECTS  OF  FLUORIDE  CONCENTRATION 
IN  SEAWATER  ON  GROWTH  AND  FLUO- 
RIDE ACCUMULATION  BY  SYDNEY  ROCK 
OYSTER  (SACCOSTREA  COMMERCIALS) 
AND  FLAT  OYSTER  (OSTREA  ANGASI)  SPAT, 
New  South  Wales  Dept.  of  Agriculture,  Sydney 
(Australia).  Div.  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01452 


ARSENIC  SPECIATION  AND  QUALITY  OF 
GROUNDWATER  IN  A  LEAD-ZINC  MINE, 
IDAHO, 

Idaho  Univ.,  Moscow.  Dept.  of  Chemistry. 

W.  M.  Mok,  J.A.  Riley,  and  C.  M.  Wai. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  769- 

774,  June  1988.  3  fig,  2  tab,  13  ref. 

Descriptors:  'Arsenic,  'Groundwater  pollution, 
•Path  of  pollutants,  'Water  pollution  sources, 
'Leaching,  'Heavy  metals,  'Chemical  speciation, 
•Mine  wastes,  Idaho,  Zinc,  Lead,  Coeur  d'Alene 
Mining  District,  Coeur  d'Alene  River,  Seasonal 
variation,  Hydrogen  ion  concentration,  Acidic 
water,  Pollutant  identification,  Oxidation-reduction 
potential,  Leaching,  Surface-groundwater  rela- 
tions, Rivers. 

The  variations  of  As(V)/As(III)  ratio,  with  respect 
to  metal  contents  and  pH  in  groundwater  of 
Bunker  Hill  Mine,  near  Kellogg,  a  major  lead-zinc 
mine  in  the  Coeur  d'Alene  Mining  District,  Idaho, 
were  studied.  A  wide  range  of  As  concentrations 
and  As(V)/As(III)  ratios  were  observed  in  the 
groundwaters  collected  from  this  mine.  Samples 
with  high  As(V)/As(IH)  ratios  generally  were 
acidic  (pH  <3)  and  contained  elevated  metal 
levels.  Seasonal  variations  in  the  As  species  ratio 
correlated  positively  with  metal  contents  in  water 
and  were  attributed  to  changing  in  redox  environ- 
ments and  leaching  of  metals  by  groundwaters.  As 
is  less  soluble  in  mine  waters  with  pH  >3,  and  its 
chemical  behavior  appears  to  be  controlled  by  iron 
hydroxide    precipitate.    In    comparison    with    Eh 


measurement  by  Pt  electrode,  the  As(V)/As(III) 
ratio  seems  to  be  a  more  sensitive  indicator  for 
evaluating  the  redox  status  of  a  groundwater 
system.  As  species  in  the  surface  waters  collected 
from  the  Coeur  d'Alene  River  were  measured  for 
comparison.  (Author's  abstract) 
W89-01456 


LAND  FARMING  OF  RESERVE  PIT  FLUIDS 
AND  SLUDGES:  FATES  OF  SELECTED  CON- 
TAMINANTS, 

Oklahoma  State  Univ.,  Stillwater. 

M.  H.  Bates. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  793- 

797,  June  1988.  6  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Land  disposal, 
'Oil  wastes,  'Sludge,  'Heavy  metals,  'Soil  con- 
tamination, Fate  of  pollutants,  Bioaccumulation, 
Zinc,  Chromium,  Barium,  Chlorides,  Reserve  pit 
fluids,  Grass,  Solute  transport,  Soil  water,  Leach- 
ing. 

The  fates  were  examined  of  Zn,  Cr,  Ba,  and  chlo- 
ride in  a  silt  loam  and  a  sandy  soil  resulting  from 
land  farming  of  slurried  reserve  pit  wastes.  The 
uptake  of  these  pollutants  by  bermuda  grass,  soils, 
and/or  the  transport  of  the  ions  through  the  soil 
column  was  investigated.  It  was  demonstrated 
clearly  by  this  laboratory  study  that  contaminants 
added  to  soils  from  the  land  farming  of  reserve  pit 
fluids  were  taken  up  by  vegetation  and/or  trans- 
ported through  the  soil  column.  However,  the 
quantities  of  metals  leached  were  very  small  com- 
pared to  the  total  metal  loading.  The  extent  of 
transport  of  Zn  and  Cr  appeared  to  be  a  function 
of  soil  type,  whereas  the  mobility  of  Ba  and  was 
probably  affected  by  the  presence  of  Cl(-).  Chlo- 
ride added  to  the  soils  was  transported  readily. 
(Author's  abstract) 
W89-01460 


URBAN  RUNOFF  AND  COMBINED  SEWER 
OVERFLOW, 

Calocerinos  and  Spina,  Liverpool,  NY. 

R.  N.  DeGuida. 

Journal    -   Water    Pollution   Control   Federation 

JWPFAJ,  Vol.  60,  No.  6,  p  864-867,  June  1988.  39 

ref. 

Descriptors:  'Literature  review,  'Urban  runoff, 
•Storm  runoff,  'Combined  sewer  overflows, 
♦Wastewater  disposal,  'Nonpoint  pollution 
sources,  Hydrology,  Runoff,  Chemical  properties, 
Water  pollution  sources,  Wastewater  treatment, 
Water  pollution  effects,  Urban  areas,  Urban  hy- 
drology. 

Literature  published  in  1987  on  urban  runoff  and 
combined  sewer  overflow  is  summarized  under  the 
following  headings:  hydrology,  runoff  characteris- 
tics (chemical  properties),  nonpoint  pollution  man- 
agement, control  and  treatment,  and  receiving 
water  impacts.  The  review  aims  to  include  all 
pertinent,  important  and  significant  articles  with- 
out evaluating  their  merit;  when  selections  were 
made,  availability  of  documents  and  the  presence 
of  new  information  in  the  article  were  used  as 
inclusion  criteria.  A  brief  synopsis  of  the  contents 
is  given  for  each  article  cited.  (Rochester-PTT) 
W89-01481 


COAL  AND  COAL  MINE  DRAINAGE, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Air  and  Water  Resources. 

For  primary   bibliographic   entry  see   Field   5G. 

W89-01488 


NONPOINT  SOURCES, 

Northwest    Colorado    Council    of  Governments, 

Frisco. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01495 


MIXING  AND  TRANSPORT, 

HydroAnalysis,  Inc.,  Acton,  MA. 

P.  Shanahan,  and  D.  P.  Galya. 

Journal    -    Water    Pollution    Control    Federation 


JWPFA5,  Vol.  60,  No.  6,  p  933-940,  June  1988. 
142  ref. 

Descriptors:  'Literature  review,  'Rivers,  'Estu- 
aries, 'Coastal  waters,  'Lakes,  'Path  of  pollutants, 
Mixing,  Solute  transport,  Plumes,  Jets,  Hydraulic 
models,  Sediment  transport,  Water  currents,  Trac- 
ers, Remote  sensing,  Turbulence,  Hydrodynamics. 

Literature  published  in  1987  on  mixing  and  trans- 
port of  water  pollutants  is  summarized  under  the 
following  headings:  rivers  and  streams,  lakes,  estu- 
aries, coastal  waters,  stratified  fluids,  and  jets  and 
plumes.  Currents,  sediment  transport,  hydraulic 
modeling,  resuspension,  tracers,  remote  sensing, 
turbulence,  and  behavior  of  jets  are  discussed.  The 
review  aims  to  include  all  pertinent,  important  and 
significant  articles  without  evaluating  their  merit; 
when  selections  were  made,  availability  of  docu- 
ments and  the  presence  of  new  information  in  the 
article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01496 


GROUNDWATER  QUALITY, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
C.  T.  Miller,  and  D.  R.  Comalander. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  6,  p  961-978,  June  1988. 
207  ref. 

Descriptors:  'Literature  review,  'Groundwater 
pollution,  'Water  pollution  control,  'Path  of  pol- 
lutants, 'Groundwater  movement,  Hydrodyna- 
mics, Chemical  reactions,  Biodegradation,  Viruses, 
Saline  water  intrusion,  Risk  assessment,  Monitor- 
ing, Remedies,  Gases,  Diffusion,  Sorption,  Desorp- 
tion. 

Literature  published  in  1987  on  groundwater  qual- 
ity from  the  perspective  of  water  pollution  control 
is  summarized  under  the  following  headings: 
single-phase  systems  (hydrodynamics,  sorption/de- 
sorption,  chemical  reactions,  biodegradation,  vi- 
ruses, salt-water  intrusion,  remediation,  and  moni- 
toring), two-phase  systems  (hydrodynamics,  sorp- 
tion/desorption,  vapor  phase  diffusion,  chemical 
reactions,  biodegradation,  remediation,  monitoring, 
and  risk  assessment),  and  multiphase  systems.  The 
review  aims  to  include  all  pertinent,  important  and 
significant  articles  without  evaluating  their  merit; 
when  selections  were  made,  availability  of  docu- 
ments and  the  presence  of  new  information  in  the 
article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01499 


THERMAL  EFFECTS, 

South  Carolina  Public  Service  Authority,  Moncks 

Corner. 

For  primary  bibliographic  entry  see  Field  5C. 

W  89-0 1500 


FATE  OF  POLLUTANTS, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
P.  H.  Pritchard. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  6,  p  983-994,  June  1988. 
176  ref. 

Descriptors:  'Literature  review,  'Fate  of  pollut- 
ants, 'Chlorinated  compounds,  'Xenobiotic  com- 
pounds, 'Hydrocarbons,  'Pesticides,  'Heavy 
metals,  Biodegradation,  Chemical  reactions, 
Wastewater  treatment,  Sedimentation,  Monitoring, 
Ecosystems,  Water  pollution  control. 

Literature  published  in  1987  on  fate  of  pollutants  in 
aquatic  systems  is  summarized  under  the  following 
headings:  chlorinated  xenobiotic  chemicals,  nonch- 
lorinated  xenobiotic  chemicals,  hydrocarbons,  pes- 
ticides, and  heavy  metals.  Chemical  processes,  bio- 
degradation, wastewater  treatment  options,  sedi- 
mentary processes,  and  monitoring  are  discussed. 
The  review  aims  to  include  all  pertinent,  important 
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and  significant  articles  without  evaluating  their 
merit;  when  selections  were  made,  availability  of 
documents  and  the  presence  of  new  information  in 
the  article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01501 


AQUATIC  SEDIMENTS, 

Environmental  Protection  Agency,  Chicago,  IL. 

Environmental  Services  Div. 

W.  S.  Davis,  and  T.  J.  Denbow. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  1077-1088,  June  1988. 

219  ref. 

Descriptors:  *Literature  review,  *Sediments,  ♦Pol- 
lutant identification,  *Dredging,  •Paleolimnology, 
Oxygen  demand,  Organic  carbon,  Nutrients, 
Metals,  Radionuclides,  Model  studies,  Sediment 
transport,   Path  of  pollutants,  Fate  of  pollutants. 

Literature  published  in  1987  on  aquatic  sediments 
in  relation  to  water  pollution  control  is  summa- 
rized under  the  following  headings:  methods,  bio- 
logical activity,  oxygen  demand  and  organic 
carbon,  nutrients,  metals,  radionuclides,  organics, 
dredging,  and  modeling,  sediment  transport  and 
paleolimnology.  The  review  aims  to  include  all 
pertinent,  important  and  significant  articles  with- 
out evaluating  their  merit;  when  selections  were 
made,  availability  of  documents  and  the  presence 
of  new  information  in  the  article  were  used  as 
inclusion  criteria.  A  brief  synopsis  of  the  contents 
is  given  for  each  article  cited.  (Rochester-PTT) 
W89-015O4 


DETECTION  AND  OCCURRENCE  OF  WATER- 
BORNE  BACTERIAL  AND  VIRAL  PATHO- 
GENS, 

Virginia  Polytechnic  Inst.,  Blacksburg. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01508 


PROCEEDINGS  OF  THE  NWWA/API  CON- 
FERENCE ON  PETROLEUM  HYDROCAR- 
BONS AND  ORGANIC  CHEMICALS  IN 
GROUND  WATER-PREVENTION.  DETEC- 
TION AND  RESTORATION. 
Houston,  Texas.  November  17-19,  1987.  National 
Water  Well  Association,  Dublin,  OH.  1987.  p  578. 

Descriptors:  'Groundwater  pollution,  *Oil  spills, 
•Oil  recovery,  'Water  pollution  treatment,  'Pol- 
lutant identification,  Water  pollution  prevention, 
Water  pollution  control,  Path  of  pollutants,  Organ- 
ic compounds,  Models,  Hydrocarbons,  Soil  con- 
tamination, Biodegradation,  Cleanup  operations. 

The  National  Water  Well  Association/American 
Petroleum  Institute  (NWWA/API)  Conference 
and  Exposition  on  Petroleum  Hydrocarbons  and 
Organic  Chemicals  in  Ground  Water-Prevention, 
Detection  and  Restoration,  was  held  in  Houston, 
Texas,  on  November  17-19,  1987.  The  conference 
covered  a  wide  range  of  topics  including  preven- 
tion of  groundwater  contamination,  treatment 
levels  for  groundwater  cleanup,  hydrocarbon  re- 
covery technology,  alternative  treatment  tech- 
niques, venting  and  aeration  techniques,  biorestora- 
tion,  monitoring  well  technology,  soil  gas  sampling 
techniques,  fate  and  transport  of  petroleum  hydro- 
carbons and  organic  chemicals  in  the  vadose  zone 
and  groundwater,  and  biodegradation.  Govern- 
ment officials,  consulting  geologists  and  engineers, 
researchers,  industry  representatives  and  other  in- 
terested persons  met  to  learn  and  discuss  state-of- 
the-art  techniques  employed  in  preventing,  detect- 
ing and  restoring  groundwater  contamination  re- 
sulting from  petroleum  hydrocarbons  and  organic 
chemicals.  Additionally,  the  latest  in  state-of-the- 
art  instrumentation  and  equipment  was  discussed 
and  displayed.  The  conference  provided  a  forum 
for  all  who  attended  to  communicate  and  share 
their  experiences  in  this  rapidly  developing  field. 
These  proceedings  are  a  compilation  of  papers 
presented  by  the  symposium  speakers.  (See  W89- 
01531  thru  W89-01563) 
W89-01530 


COMPARISON  OF  GROUND  WATER  CLEAN- 
UP LEVELS;  TWO  CASE  HISTORIES, 

IT  Corp.,  Monroeville,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01532 


USE  OF  RISK  ASSESSMENT  TO  DEFINE  A 
CORRECTIVE  ACTION  PLAN  FOR  LEAKING 
UNDERGROUND  STORAGE  TANKS, 

Gradient  Corp.,  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01533 


INTERPRETATION  OF  TIDALLY  AFFECTED 
GROUND-WATER  FLOW  SYSTEMS  IN  POL- 
LUTION STUDIES, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

M.  E.  Serfes. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  55-73,  6  fig,  10  ref. 

Descriptors:  *Path  of  pollutants,  'Groundwater 
movement,  'Groundwater  pollution,  'Tidal  ef- 
fects, Water  table  fluctuations,  Tidal  currents, 
Flow  velocity,  Test  wells,  Aquifers,  Pressure  dis- 
tribution, Hydraulic  gradient. 

Tidal  fluctuations  in  surface-water  bodies  produce 
progressive  pressure  waves  in  adjacent  aquifers. 
These  pressure  waves  propagate  through  the  aqui- 
fer resulting  in  periodic  fluctuations  in  groundwat- 
er elevation.  These  pressure  waves  are  generated 
from  movement  of  tidal  water  into  and  out  of 
submarine  outcrops  or  by  loading  and  unloading  of 
confined  layers.  Cyclic  groundwater  level  fluctua- 
tions can  hamper  attempts  to  determine  the  direc- 
tion and  velocity  of  contaminant  transport  in 
groundwater  using  standard  methods.  Contaminant 
transport  information  is  critical  for  the  selection  of 
monitor-well  locations,  for  conducting  applicable 
risk  assessment  analyses  and  for  selecting  remedial 
designs.  At  any  point  where  groundwater  levels 
cyclically  fluctuate  the  hydraulic  gradient  varies 
about  a  mean  value.  The  velocity  and  direction  of 
groundwater  flow  varies  throughout  the  cycle; 
however,  the  net  effect  can  be  determined  from  the 
mean  hydraulic  gradient.  The  mean  hydraulic  gra- 
dient can  be  calculated  based  on  time-weighted 
averages  of  groundwater  elevations  collected 
throughout  a  diurnal  tidal  cycle.  Before  ground- 
water elevations  are  averaged  however  they  must 
be  corrected  for  barometric  pressure  effects,  if 
applicable,  and  long  period  disturbances  in  ground- 
water elevation.  A  crude  estimate  of  aquifer  trans- 
missivity  can  also  be  calculated  based  on  the  at- 
tenuation of  a  propagating  pressure  wave  as  a 
function  of  the  distance  between  sampling  points 
within  the  aquifer.  (See  also  W89-01530)  (Author's 
abstract) 
W89-01535 


FATE  AND  TRANSPORT  OF  RESIDUAL  HY- 
DROCARBON IN  GROUNDWATER:  A  CASE 
STUDY, 

Shell  Oil  Co.,  Houston,  TX. 
M.  W.  Kemblowski,  J.  P.  Salanitro,  G.  M.  Deeley, 
and  C.  C.  Stanley. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  207-231,  18  fig,  4  tab,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Hydrocarbons, 
•Gasoline,  'Fate  of  pollutants,  'Groundwater  pol- 
lution, 'Benzenes,  Plumes,  Water  pollution  treat- 
ment, Cleanup  operations,  Groundwater  move- 
ment, Lead,  Biodegradation,  Dissolved  oxygen, 
Models. 

The  residual  and  soluble  hydrocarbon  behavior  at 
a  gasoline  leak  site  was  investigated.  The  study 
included  estimation  of  the  aquifer's  hydraulic  prop- 
erties and  contamination,  laboratory  analysis  of 
benzene,  toluene,  and  xylene  (BTX)  sorption  on 
the  soil,  analysis  of  the  soil  and  soluble  lead  con- 


centrations, and  laboratory  experiments  on  ben- 
zene biodegradation.  These  data  were  then  used  to 
model  the  soluble  plume  transport  at  the  site.  In- 
creases in  benzene  concentration  were  observed  in 
the  vicinity  of  the  recovery  well  after  the  recovery 
operation  terminated.  This  is  attributed  to  the  dis- 
solution of  the  residual  hydrocarbon  that  was  en- 
trapped in  the  cone  of  depression  during  recovery. 
The  areal  extent  of  the  plume  has  not  increased 
significantly  due  to  the  apparent  establishment  of  a 
new  equilibrium  state  between  dissolution  and  bio- 
degradation. The  batch  equilibrium  results  for 
sorption  of  BTX  were  described  by  linear  isoth- 
erms, and  used  in  the  analysis  of  the  transport  of 
soluble  benzene  plume.  Insufficient  data  were 
available  for  determining  the  influence  of  gasoline 
associated  lead  on  soil  lead  concentrations.  Over- 
lap of  the  leak  site  with  areas  receiving  lead  from 
automobile  exhaust  precluded  the  identification  of 
gasoline  lead.  The  concentration  of  soluble  lead 
correlates  with  pH  and  not  soil  lead  concentration. 
A  threshold  may  exist  for  dissolved  oxygen  (DO) 
in  groundwater  (e.g.  0.5  ppm)  below  which  aero- 
bic degradation  is  reduced  and  above  which  trans- 
formation is  stimulated.  Benzene  appears  to  be 
degraded  nearly  completely  to  C02  at  concentra- 
tions of  50-5000  ppb  and  groundwater  DO  levels 
>  2  ppm.  Analysis  of  conditions  of  this  site  indi- 
cates that  biodegradation  of  the  soluble  plume  may 
depend  upon  the  diffusive  transport  of  oxygen 
from  the  vadose  zone  into  groundwater.  This  com- 
plex mechanism  can  be  approximated  using  first- 
order  degradation  of  soluble  hydrocarbon.  A  ma- 
crodegradation  rate  of  0.85%/day  was  obtained  as 
a  result  of  this  simplified  model's  calibration.  Anal- 
ysis of  data  from  other  sites  shows  that  the  first 
order  degradation  approximation  can  be  success- 
fully utilized  to  analyze  the  fate  of  soluble  hydro- 
carbon plumes.  (See  also  W89-01530)  (Author's 
abstract) 
W89-01543 


DETERMINATION  OF  A  REALISTIC  ESTI- 
MATE OF  THE  ACTUAL  FORMATION  PROD- 
UCT THICKNESS  USING  MONITOR  WELLS: 
A  FIELD  BAILOUT  TEST, 

S  and  ME,  Inc.,  Atlanta,  GA. 
T.  S.  Gruszczenski. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  235-253,  3  tab,  7  ref. 

Descriptors:  'Pumping  tests,  'Test  wells, 
•Groundwater  pollution,  'Path  of  pollutants,  'Oil 
spills,  Graphical  methods,  Leakage,  Storage  tanks, 
Monitoring,  Soil  types,  Oil-water  interfaces. 

A  field  test  to  determine  a  realistic  estimate  of  the 
actual  formation  product  thickness  as  measured  in 
monitor  wells  is  outlined.  This  empirical  test  is 
similar  to  a  rising  head  slug  test.  Product  that  has 
accumulated  in  a  monitor  well  is  bailed  out  and  the 
rising  water/product  levels  are  recorded  with  time 
using  an  oil/water  interface  probe.  This  test  has 
been  performed  on  various  sites  underlain  by  resid- 
ual Piedmont  soils  of  the  southeastern  United 
States.  The  results  of  this  test  yield  two  basic  curve 
types.  Type  one  curves  were  observed  in  monitor 
wells  with  product  accumulation  less  than  several 
inches.  This  curve  type  indicates  a  one  to  one 
correspondence  between  the  measured  and  actual 
formation  product  thickness.  Type  two  curves 
were  observed  in  monitor  wells  with  product  accu- 
mulation greater  than  12  inches.  This  curve  type 
indicates  an  inflection  point  prior  to  stabilization  of 
water  product  levels.  This  inflection  point  is  the 
actual  equilibrium  point  during  the  accumulation 
of  water  and  product.  The  stabilized  water  and 
product  levels  recorded  represents  a  pseudoequili- 
brium  caused  by  the  difference  in  specific  gravity 
and  height  of  capillary  fringe.  This  inflection  point 
indicates  a  70%  to  95%  reduction  between  the 
measured  and  actual  formation  product  thickness. 
(See  also  W89-01530)  (Author's  abstract) 
W89-01544 
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GROUND  WATER  MONITORING  EXPERI- 
ENCE AT  A  REFINERY  LAND  TREATMENT 
UNIT, 

Total  Petroleum,  Inc.,  Ardmore,  OK. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01546 


DETECTION  AND  DELINEATION  OF  A  FUEL 
OIL  PLUME  IN  A  LAYERED  BEDROCK  DE- 
POSIT, 

TRC    Environmental    Consultants,    Inc.,    Engle- 

wood,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01547 


USE  OF  HEADSPACE  SAMPLING  TECH- 
NIQUES IN  THE  FIELD  TO  QUANTIFY 
LEVELS  OF  GASOLINE  CONTAMINATION  IN 
SOIL  AND  GROUND  WATER, 

Connecticut   Univ.,   Storrs.    Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01548 


HYDROCARBON  VAPOR  PLUME  DEFINI- 
TION USING  AMBIENT  TEMPERATURE 
HEADSPACE  ANALYSIS, 

ERT,  A  Resource  Engineering  Co.,  Fort  Collins, 

Co. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01549 


MULTI  DEPTH  SOIL  GAS  ANALYSES, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01550 


SOIL  GAS  SURVEY  AS  A  PRELIMINARY  IN- 
VESTIGATIVE TOOL   FOR   HYDROCARBON 
RELEASES:  COST-EFFECTIVE  FIELD  TECH- 
NIQUES AND  AN  EVALUATION  OF  FACTORS 
INFLUENCING    THE    EFFECTIVENESS    OF 
THE  SURVEY, 
IEP,  Inc.,  Northborough,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01551 


SOIL  GAS  ANALYSIS  OF  METHANE  AND 
CARBON  DIOXIDE:  DELINEATING  AND 
MONITORING  PETROLEUM  HYDROCAR- 
BONS, 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01552 


LABORATORY  SETUP  TO  STUDY  TWO-DI- 
MENSIONAL MULTIPHASE  FLOW  IN 
POROUS  MEDIA, 

American  Society  for  Engineering  Education, 
Washington,  DC. 
H.  O.  Schiegg,  and  J.  F.  McBride. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  371-395,  13  fig,  1  tab,  21  ref. 
Department  of  Energy  Contract  DE-AC06- 
76RLO  1830. 

Descriptors:  •Multiphase  flow,  'Water  pollution 
sources,  'Path  of  pollutants,  'Groundwater  pollu- 
tion, 'Mathematical  models,  'Groundwater  move- 
ment, Vadose  water,  Soil  porosity,  Oil  pollution, 
Porous  media,  Model  studies,  Isotope  studies. 

A  lack  of  experimental  data  currently  hinders  the 
validation  of  models  for  two-dimensional  multi- 
phase flow  in  porous  media.  To  close  this  gap, 
researchers  are  building  large  containers  filled  with 
porous  media  in  which  to  perform  oil  propagation 
experiments  in  simulated  vadose  and  water-saturat- 
ed zones.  The  containers  are  instrumented  to  yield 
liquid  pressure  and  fluid  saturation  data.  The  qual- 
ity of  these  data  depends  on  the  researcher's  ability 
to  minimize  the  experimental  error  contributed  by 
the  instrument  systems  and  the  container  materials. 
A   laboratory   setup   is  described   that   minimizes 


these  sources  of  error.  A  flume  was  built  with 
inside  dimensions  of  280  cm  in  length,  60  cm  in 
height,  and  15  cm  in  cross-sectional  width.  The 
front  and  back  walls  of  the  flume  consisted  of 
single  glass  plates  to  prevent  preferential  wetting 
by  the  oil,  as  would  occur  on  acrylic  plates.  A 
uniform  sand  with  a  mean  grain  diameter  of  0.33 
mm  was  carefully  applied  in  0. 15-mm  layers  with  a 
funnel  mounted  on  an  automated  cart.  The  15-cm 
width  was  theoretically  calculated  to  minimize  the 
error  in  cross-sectional  porosity  caused  by  the 
larger  pores  next  to  walls.  In  addition,  to  remove 
the  larger  pores  next  to  the  walls,  a  fine  sand  was 
applied  by  the  automated  cart.  The  variation  in 
porosity  with  height  was  smaller  than  0.003.  Hy- 
drophilic  and  hydrophobic  pressure  probes  were 
installed  and  connected  to  pressure  transducers. 
The  response  time  of  the  pressure  probe  apparatus 
was  less  than  0.10  seconds,  and  the  resolution  was 
less  than  0.2-mm  H20  piezometric  head.  A  dual- 
energy  gamma  attenuation  system  was  used  to 
measure  fluid  saturations  across  the  width  of  the 
flume.  A  1.0-Ci  cesium  source  (0.662  MeV)  and  a 
2,000-Ci  thulium  source  (0.084  MeV)  were  used  to 
obtain  10-second  counting  times  with  a  standard 
deviation  lower  than  2%  fluid  saturation.  By  mini- 
mizing the  sources  of  error,  the  data  obtained  from 
a  series  of  oil  propagation  experiments  performed 
in  the  flume  are  suitable  for  the  preliminary  valida- 
tion of  multiphase  flow  codes.  (See  also  W89- 
01530)  (Author's  abstract) 
W89-01553 


SORPTION  AND  MIGRATION  OF  ORGANIC 
CONTAMINANTS  IN  SOIL  COLUMN, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
A.  T.  Kan,  and  M.  B.  Tomson. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  397-407,  2  fig,  2  tab,  21  ref. 
EPA  Grant  CR-8 12808. 

Descriptors:  'Benzenes,  'Path  of  pollutants,  'Soil 
columns,  'Mathematical  models,  'Groundwater 
pollution,  'Groundwater  movement.  Sorption, 
Solubility,  Advection,  Organic  compounds,  Flow 
rates,  Mathematical  studies,  Soil  contamination. 

The  soil  column  is  used  to  assess  the  effect  of  the 
aqueous  flow  rate  on  the  mobility  of  benzene  and 
toluene.  The  breakthrough  curve  can  be  fitted  well 
by  the  one  dimensional  advective-dispersion  equa- 
tion using  the  Ogata  and  Banks  solution  with  dis- 
persivity  equivalent  to  0.5  cm.  The  retardation 
factors  of  benzene  and  toluene  are  1.0  and  1.4.  No 
slow  sorption  kinetics  are  observed  with  the  sorp- 
tion of  toluene  on  the  soil  of  interest.  Results  show 
that  to  predict  toluene  breakthrough  using  an  esti- 
mated partition  coefficient  calculated  from  the  oc- 
tanol/water  partition  coefficient  or  solubility  may 
lead  to  an  incorrect  answer.  A  new  method  is 
proposed  to  measure  the  partition  coefficient  di- 
rectly from  the  same  soil  column  as  flow  experi- 
ments at  zero  flow  rate.  This  approach  should 
eliminate  most  of  the  uncertainty  of  batch  experi- 
ments. (See  also  W89-01530)  (Author's  abstract) 
W89-01554 


DISSOLUTION  OF  RESIDUAL  DENSE  NON- 
AQUEOUS PHASE  LIQUID  (DNAPL)  FROM  A 
SATURATED  POROUS  MEDIUM, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
M.  R.  Anderson,  R.  L.  Johnson,  and  J.  F.  Pankow. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  409-428,  6  fig,  5  tab,  37  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Hydrocarbons,  'Model  studies,  Sand 
aquifers,  Mathematical  models,  Plumes,  Organic 
compounds,  Hydraulic  gradient,  Water  pollution 
sources,  Porous  media. 

When  a  non-aqueous  phase  liquid  migrates  through 
a  porous  medium,  a  certain  amount  of  that  liquid 


becomes  trapped  in  the  pore  spaces  due  to  capil- 
lary forces.  This  residual  fluid  then  remains  as  a 
source  of  contamination  for  water  flowing  through 
the  medium.  Since  halogenated  hydrocarbons  have 
densities  greater  than  that  of  water  they  have  the 
potential  to  penetrate  the  water  table  and  leave 
residual  amounts  trapped  in  an  aquifer.  Studies 
have  shown  that  when  water  is  passed  through  a 
porous  medium  containing  a  hydrocarbon  residual, 
the  concentration  of  the  dissolved  hydrocarbon 
approaches  saturation  very  quickly.  However, 
these  experiments  were  run  in  small  columns 
where:  (1)  hydraulic  gradients  can  be  higher  than 
those  normally  encountered  in  the  field,  (2)  mobili- 
zation of  the  residual  may  result  from  these  in- 
creased hydraulic  gradients,  and  (3)  it  is  not  possi- 
ble to  see  if  the  reduced  relative  permeability 
caused  by  the  trapped  residual  has  any  effects  on 
the  development  of  the  dissolved  contaminant 
plume.  In  this  study,  a  75  by  100  by  100  cm  tank 
was  constructed  to  contain  a  model  aquifer  consist- 
ing of  Ottawa  sand.  A  residual  source  of  perchlor- 
oethylene  (PCE)  containing  a  water  insoluble  dye 
was  created  inside  of  a  15.2-cm  diameter  cylinder. 
After  removing  the  cylinder,  water  samples  were 
taken  at  various  times  from  a  grid  of  hypodermic 
needles  that  penetrated  the  sand  at  the  downgra- 
dient  end  of  the  tank.  Gas  chromatography  was 
used  to  determine  the  dissolved  PCE  concentra- 
tions. Results  indicate  that:  (1)  the  initial  break- 
through of  the  plume  showed  very  little  longitudi- 
nal dispersion,  (2)  after  the  PCE  concentrations 
stabilized,  the  values  in  the  center  of  the  plume 
were  near  or  at  saturation  (200  ppm),  (3)  modeling 
the  plume  required  a  source  width  equal  to  89%  of 
the  width  of  the  cylinder,  and  (4)  at  velocities 
greater  than  60  cm/day  the  effects  of  diffusion  on 
plume  spreading  were  no  longer  visible.  Subse- 
quent excavation  of  the  tank  and  inspection  of  the 
dye  revealed  a  source  of  PCE  which  did  not 
appear  to  have  been  mobilized  by  the  velocities 
(10-100  cm/day)  used  in  this  experiment.  (See  also 
W89-01530)  (Author's  abstract) 
W89-01555 


BIOPLUME  II:  TWO  DIMENSIONAL  MODEL- 
ING FOR  HYDROCARBON  BIODEGRADA- 
TION  AND  IN  SITU  RESTORATION, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
H.  S.  Rifai,  and  P.  B.  Bedient. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  431-450,  7  fig,  3  tab,  26  ref. 

Descriptors:  'Fate  of  pollutants,  'Biodegradation, 
'Hydrocarbons,  'Groundwater  pollution,  'Model 
studies,  'Solute  transport,  Aeration,  Plumes,  Path 
of  pollutants,  Michigan,  Model  studies.  Oxygen, 
Injection  wells,  Groundwater  movement,  Bio- 
plume  II  Model,  Model  studies,  Hydrologic 
models. 

A  two-dimensional  model  (BIOPLUME  II)  was 
developed  for  a  PC/AT  to  simulate  hydrocarbon 
transport  under  the  influence  of  oxygen  limited 
biodegradation.  The  USGS  2-D  Solute  Transport 
Model  was  modified  to  allow  parallel  processing  of 
oxygen  and  hydrocarbon  particles  at  every  time 
step.  The  reaction  between  oxygen  and  hydrocar- 
bon was  approximated  as  an  instantaneous  reaction 
since  oxygen  transport  into  the  plume  was  shown 
to  be  rate  limiting.  The  model  incorporates  retar- 
dation effects  and  simulates  anaerobic  biodegrada- 
tion and  oxygen  exchange  with  the  unsaturated 
zone  as  a  first  order  decay  in  hydrocarbon  concen- 
tration. The  in  situ  restoration  schemes  can  be 
simulated  by  specifying  the  location  of  the  injec- 
tion wells,  the  rate  of  injection,  and  the  concentra- 
tion of  oxygen  in  the  injected  water.  A  mass  bal- 
ance computation  is  performed  for  oxygen  and 
hydrocarbon,  and  the  amount  of  mass  biodegraded 
due  to  aerobic,  anaerobic  and  reaeration  processes 
are  computed  separately  for  the  hydrocarbon.  Sen- 
sitivity analyses  indicated  that  the  amount  of  bio- 
degraded mass  is  most  sensitive  to  hydraulic  con- 
ductivity, reaeration  and  anaerobic  decay.  BIO- 
PLUME II  is  equipped  with  a  menu-driven  pre- 
processor which  provides  the  user  with  interactive 
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data  input  features  as  well  as  graphical  output 
capability.  The  model  has  been  tested  at  two  field 
sites  where  oxygen  limited  biodegradation  is 
known  to  occur.  Results  at  Traverse  City,  Michi- 
gan indicate  that  the  model  provides  a  good  ap- 
proximation of  field  conditions  and  all  the  general 
trends  observed  in  the  plume  migration.  (See  also 
W89-01530)  (Author's  abstract) 
W89-01556 


EFFECTS  OF  DISSOLVED  OXYGEN  ON  THE 
BIODEGRADATION  OF  BTX  IN  A  SANDY  AQ- 
UIFER, 

Shell  Development  Co.,  Houston,  TX. 
C.  Y.  Chai,  J.  P.  Salanitro,  J.  D.  Colthart,  and  C. 
L.  Klein. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  451-469,  8  fig,  1  tab,  6  ref, 
append. 

Descriptors:  *Fate  of  pollutants,  *Dissolved 
oxygen,  *Biodegradation,  'Benzenes,  'Ground- 
water pollution,  *Path  of  pollutants,  Statistical 
analysis,  Hydrocarbons,  Fate  of  pollutants,  Sandy 
aquifers,  Groundwater  movement,  Mathematical 
models. 

The  effect  of  groundwater  dissolved  oxygen  (DO) 
levels  on  the  biodegradation  of  benzene,  toluene, 
and  xylene  (BTX)  at  a  field  site  was  investigated. 
An  equation  was  developed  to  show  how  the  two 
competitive  attenuation  processes,  natural  aerobic 
biodegradation  and  volatilization,  accounted  for 
the  disappearance  of  benzene  in  the  ground  water. 
Field  analyses  show  that  when  oxygen  is  present  at 
concentrations  greater  than  0.9  ppm,  BTX  is 
absent.  The  relationships  between  DO  and  total 
BTX  concentrations  in  groundwater  were  evaluat- 
ed by  statistical  analyses.  A  general  conclusion 
from  the  statistical  analyses  was  made:  wells  with 
lower  BTX  concentrations  (<  1  ppm)  have  signifi- 
cantly higher  DO  levels  (>  1  ppm)  than  wells 
containing  higher  BTX  concentrations  (>1  ppm). 
In  addition,  laboratory  microcosm  biodegradation 
experiments  were  performed  to  determine  possible 
threshold  limits  for  aromatic  hydrocarbon  oxida- 
tion under  varying  levels  of  DO.  The  results  were 
remarkably  consistent  with  field  data  on  the  pres- 
ence of  high  or  low  levels  of  BTX  and  DO  in 
several  monitoring  well  water  samples.  (See  also 
W89-01530)  (Author's  abstract) 
W89-01557 


NUMERICAL  MODELING  OF  SUBSURFACE 
CONTAMINANT  TRANSPORT  WITH  BIODE- 
GRADATION KINETICS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Mathematical 
Sciences. 

M.  F.  Wheeler,  C  Dawson,  and  P.  B.  Bedient. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
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A  comprehensive  groundwater  contaminant  trans- 
port model  based  on  a  modified  MOC  and  a  mixed 
finite  element  method  has  been  developed.  The 
MOC  is  combined  with  a  Galerkin  finite  element 
method  for  the  transport  equation,  and  the  mixed 
finite  element  method  solves  the  flow  equation. 
The  crucial  aspect  of  the  method  is  that  it  looks 
backward  in  time,  along  an  approximate  flow  path 
rather  than  forward  in  time  as  in  the  moving  mesh 
technique.  Much  larger  time  steps  can  be  taken 
compared  to  the  Galerkin  finite  element  method 
with  no  loss  of  accuracy.  Recently,  the  model  has 
been  expanded  to  handle  microbial  biodegradation. 
The  chemical  components  are  handled  by  a  time- 
splitting  method   whereby  the  convection-disper- 


sion terms  are  combined  with  the  time  derivatives 
and  treated  as  a  system  of  ordinary  differential 
equations.  Thus,  three  equations  are  solved  simul- 
taneously with  the  method,  one  for  hydrocarbon, 
one  for  dissolved  oxygen,  and  one  for  microbial 
growth  and  decay.  In  this  model,  called  BIO- 
PLUS,  the  actual  biodegradation  kinetics  can  be 
traced  through  the  solution  of  the  parallel  differen- 
tial equations.  BIOPLUS  has  been  tested  for  sever- 
al geometries  and  was  found  to  provide  reasonable 
results  under  a  variety  of  pumping  and  injection 
schemes  for  hydrocarbon  and  oxygen,  simulta- 
neously. The  model  allows  hydrocarbons  to  be 
retarded  while  oxygen  moves  at  the  groundwater 
velocity  from  an  upstream  injection  well.  The 
model  is  being  used  to  help  design  an  injection  and 
pumping  biorestoration  experiment  at  Traverse 
City,  Michigan  in  1987.  The  model  handles  well 
hydraulics  in  a  very  efficient  way.  (See  also  W89- 
01530)  (Author's  abstract) 
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A  series  of  one-dimensional  diffusion  and  advec- 
tion experiments  were  conducted  to  examine  the 
role  of  mass  exchange  between  vapor  and  water 
phases.  The  advective  flow  of  vapors  through 
damp  sand  with  a  residual  of  free  product  was 
studied  to  determine  how  successfully  free-product 
could  be  removed  by  vapor  pumping.  In  addition, 
the  movement  of  vapors  in  damp  sand  without 
free-product  present  under  both  diffusive  and  ad- 
vective conditions  was  examined  to  evaluate  the 
role  of  mass  transfer  in  vapor  movement  outside  of 
the  free-product  zone.  Two  conclusions  can  be 
drawn  from  the  experimental  results.  First,  mass 
exchange  between  pore  water  and  pore  vapor  is 
sufficiently  rapid  to  be  treated  as  an  equilibrium 
process  for  most  scenarios.  Mass  transfer  between 
the  vapor  and  liquid  phases  will  probably  not  limit 
biodegradation;  and  prediction  of  vapor  concentra- 
tion and  movement  for  soil  gas  monitoring  is  prob- 
ably reasonable.  Second,  the  complete  removal  of 
residual  hydrocarbons  from  the  subsurface  may  be 
difficult  to  achieve  in  short  periods  by  soil  venting, 
due  to  the  presence  of  a  significant  fraction  of  low- 
vapor  pressure  components  in  gasoline  and  other 
complex  hydrocarbon  mixtures.  However,  soil 
venting  can  be  an  effective  means  of  removing  the 
volatile  components  which  often  contribute  most 
to  the  problems  posed  by  high  subsurface  vapor 
concentrations.  An  understanding  of  the  physical 
chemistry  occurring  during  soil  venting  is  impor- 
tant to  the  efficient  application  of  vapor  extraction 
procedures.  (See  also  W89-01530)  (Geiger-PTT) 
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ing, Soil  contamination,  Gasoline,  Soil  water,  Soil 
moisture. 

Knowledge  of  organic  vapor  diffusion  coefficients 
in  soil  is  important  in  establishing  vapor  monitor- 
ing systems,  and  in  interpreting  data  from  soil  gas 
surveys.  In  this  study  relations  were  developed 
that  relate  diffusion  coefficients  in  moist  soil,  dry 
soil  and  in  air,  which  take  into  account  vapor/ 
water  exchange  in  soil.  Calculations  were  per- 
formed to  evaluate  the  influence  of  pore  air/water 
exchange  on  the  relative  magnitude  of  vapor  diffu- 
sion coefficients  in  soil.  Constituents  analyzed  in- 
cluded soluble  components  of  gasoline,  and  a 
number  of  solvents  that  are  commonly  found  as 
soil  and  groundwater  contaminants.  Major  findings 
from  the  analyses  are  the  following.  Vapor  diffu- 
sion coefficients  decrease  in  a  non-linear  fashion  as 
a  function  of  moisture  content.  The  rate  of  de- 
crease is  inversely  related  to  Henry's  law  constant 
(expressed  in  pressure  units).  The  relative  rate  of 
vapor  diffusion  among  constituents  examined  can 
significantly  change  as  a  function  of  moisture  con- 
tent. This  can  lead  to  reversals  in  relative  vapor 
diffusion  rates  in  moist  soil  in  comparison  to  that  in 
dry  soil  and  in  air.  For  some  constituents,  air/ 
water  exchange  may  effectively  curtail  vapor  mon- 
itoring and  detection.  The  exchange  process  can 
lead  to  significant  vapor  separation  among  con- 
stituents as  vapors  migrate  in  soil.  This  may  ex- 
plain, in  part,  concentration  variations  observed  in 
conducting  soil  gas  sampling,  with  respect  to  dif- 
ferent volatile  constituents.  Use  of  empirical  rela- 
tions, which  only  treat  tortuosity,  to  estimate 
vapor  diffusion  coefficients  for  organic  constitu- 
ents in  soil  may  lead  to  significant  overestimates,  in 
light  of  their  air/water  exchange  tendencies.  (See 
also  W89-01530)  (Author's  abstract) 
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Gasoline  flow  in  a  three-phase  porous  medium  is 
computed  based  on  a  model  (VADOSE)  for  a 
gasoline  underground  storage  tank  (UST)  leaking 
into  the  vadose  zone  below  the  UST  crib.  Air/ 
gasoline  soil  characteristic  curves  (effective  satura- 
tion vs.  capillary  pressure)  are  derived  from  air/ 
water  characteristic  curves  for  the  same  soils  using 
a  linear  scaling  technique.  Boltzmann  distribution 
curve-fitting  parameters  are  computed  for  the  air/ 
gasoline  system  by  multiplying  corresponding  pa- 
rameters from  air/water  systems  by  scaling  factors 
derived  from  interfacial  tension  ratios.  Saturation/ 
pressure  behavior  of  gasoline  in  the  three  phase 
(air/gasoline/water)  system  is  related  to  the  two- 
phase  air/gasoline  and  gasoline/water  characteris- 
tics through  a  correspondence  procedure.  When 
water  is  present  at  residual  saturation,  gasoline 
behavior  is  defined  by  a  single  two-phase  air/ 
gasoline  characteristic,  which  is  readily  scaled  to 
the  known  air/water  characteristic  and  is  thus 
directly  subject  to  analysis  by  the  VADOSE  pro- 
gram. The  program  was  run  for  six  different  soil 
types  for  both  leaking  gasoline  and  leaking  water. 
Gasoline  moves  downward  more  rapidly  in  a  given 
soil  and  spreads  less  laterally  from  the  point  of 
origin  of  the  leak.  (See  also  W89-01530)  (Author's 
abstract) 
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The  most  toxic  components  of  fuel  oils  threatening 
to  contaminate  groundwater  are  the  aromatics 
which  are  relatively  soluble  in  water.  These  in- 
clude the  volatile  organic  compounds  such  as  ben- 
zene, toluene,  xylene  (BTX),  and  others.  In  order 
to  develop  an  effective  remedial  program  for  soils 
contaminated  with  petroleum  products,  it  is  essen- 
tial to  define  the  ultimate  fate  of  these  toxic  aro- 
matic hydrocarbons  in  soil  and  groundwater.  This 
paper  discusses  water  soluble  hydrocarbons  BTX, 
ethylbenzene,  and  naphthalene,  likely  to  leach  into 
groundwater  from  two  different  generic  types  of 
soil  contaminated  with  petroleum  products.  As- 
suming a  soil  cleanup  based  on  100  ppm  of  total 
petroleum  hydrocarbons,  concentrations  of  BTX, 
ethylbenzene,  and  naphthalene  leaching  into 
groundwater  were  estimated  using  flow  models  for 
unsaturated  and  saturated  soils.  Estimated  concen- 
trations of  these  hydrocarbons  in  groundwater 
were  then  evaluated  to  determine  if  they  exceeded 
federal  and/or  state  applicable  or  relevant  and 
appropriate  requirements  (ARARs).  With  the  ex- 
ception of  concentrations  of  benzene  from  petrole- 
um naphtha,  leaded  and  unleaded  gasolines,  and 
waste  oils,  100  ppm  of  total  petroleum  hydrocar- 
bons as  a  soil  cleanup  objective  for  petroleum 
products  results  in  groundwater  concentrations  of 
BTX,  ethylbenzene,  and  naphthalene  below 
ARARs.  For  those  constituents  in  groundwater 
exceeding  ARARs,  soil  cleanup  strategies  and 
levels  which  reduce  the  health  risks  to  acceptable 
levels,  are  proposed.  (See  also  W89-01530)  (Au- 
thor's abstract) 
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HYDROGEOLOGY  OF  SEDIMENTARY 
BASINS  AS  IT  RELATES  TO  DEEP-WELL  IN- 
JECTION OF  CHEMICAL  WASTES, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01583 


APPLICATION  OF  FLOW,  MASS  TRANS- 
PORT, AND  CHEMICAL  REACTION  MODEL- 
ING TO  SUBSURFACE  LIQUID  INJECTION, 

Prickett  (Thomas  A.)  and  Associates,  Urbana,  IL. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01585 


COMPARISON  OF  ANALYTICAL  AND  NU- 
MERICAL METHODS  FOR  EVALUATING 
CROSS-FORMATIONAL  FLOW  AND  SELECT- 
ING THE  PREFERRED  INJECTION  AQUIFER, 
SWAN  HILLS,  ALBERTA,  CANADA, 
Alberta  Research  Council,  Edmonton.  Basin  Anal- 
ysis Group. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01587 


FLOW  AND  CONTAINMENT  OF  INJECTED 
WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01589 
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The  chemical  fate  of  wastes  put  into  disposal  wells 
can  be  determined  using  standard  chemical  engi- 
neering techniques.  The  concentration  of  hazard- 
ous constituents  is  typically  reduced  by  reactions 
within  the  waste  itself  or  by  reactions  with  the 
injection  zone  material,  thus  reducing  any  potential 
impact  on  the  environment.  Such  reactions  include 
neutralization,  hydrolysis,  ion  exchange,  adsorp- 
tion, precipitation,  coprecipitation,  and  microbial 
degradation.  Extensive  research  was  done  to  quan- 
tify these  phenomena,  so  they  could  be  used  in  a 
predictive  model.  Neutralization,  hydrolysis,  and 
precipitation  were  modeled  using  data  from  the 
open  literature:  reaction  rates  and  equilibrium  con- 
stants for  the  dominant  reactions  were  incorporat- 
ed into  a  sophisticated  computer  simulation  that 
calculates  solid-liquid  equilibria  of  aqueous  electro- 
lyte solutions.  The  model  predicted  the  fate  of  two 
waste  streams:  (1)  high-pH,  cyanide-containing 
waste  injected  into  sandstone  is  made  less  hazard- 
ous by  hydrolysis  and  sand  dissolution,  and  (2) 
FeC13-FeC12-HCl-H20  waste  is  made  nonhazar- 
dous  by  reaction  with  dolomite.  Experiments  are 
planned  to  confirm  certain  model  predictions.  Fur- 
ther development  and  public  availability  of  the 
model  are  planned.  (See  also  W89-01564)  (Author's 
abstract) 
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Aquatic  macrophytes  in  an  agricultural  drainage 
ditch  were  able  to  accrue  large  amounts  of  nitro- 
gen (N)  and  phosphorus  (P)  during  the  growing 
season  and  hold  these  nutrients  until  tissue  break- 
down in  autumn.  Total  nutrient  accumulation  by 
aquatic  macrophytes  in  a  1.4  km  (8612  sq  m)  ditch 
was  49.0  kg  N  (5.65  mg  N/sq  m)  and  11.0  kg  P 
(1.29  mg  P/sq  m).  Release  of  these  nutrients  upon 
tissue  breakdown  was  rapid.  Average  breakdown 
rates,  based  on  ash-free  dry  mass  (AFDM)  loss,  for 
Elodea  canadensis  and  Potamogeton  nodosus  were 
0.0615  +  or  -  0.0450/day  and  0.0260  +  or  - 
0.0170/day,  respectively.  Time  required  for  95% 
loss  of  plant  tissue  was  49.0  days  for  Elodea  and 
116.9  days  for  Potamogeton.  Nitrogen  and  phos- 
phorus losses  from  decaying  plants  closely  fol- 
lowed AFDM  losses.  Mass  balances  for  N  and  P 
indicated  the  94%  of  the  N  and  72%  of  the  P 
accumulated  by  aquatic  macrophytes  were  ob- 
tained from  surface  sediments.  Sediment  N  and  P 
pools  were  864  kg  and  62  kg,  respectively.  (See 
also  W89-01599)  (Author's  abstract) 
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Results  of  a  laboratory  study  of  the  effects  of 
acidic  and  caustic  permeants  upon  the  permeability 
of  various  fine-grained  soils  are  reported.  Triaxial 
falling  head  permeability  tests  were  performed  on 
specimens  of  kaolinite,  kaolinite-bentonite  mixture, 
and  magnesium  montmorillonite.  Permeants  used 
were  hydrochloric  acid  with  pH  values  of  1,3,  and 
5  and  water  and  sodium  hydroxide  with  pH  values 
of  9,  11,  and  13.  In  no  case  for  any  of  the  clays  or 
permeant  pH  did  the  permeability  increase  during 
the  passage  of  six  pore  volumes  of  permeant, 
which  indicates  that  no  significant  dissolution  of 
clay  minerals  occurred.  The  only  permeant  that 
caused  significant  change  in  permeability  was 
sodium  hydroxide  at  a  pH  of  13,  which  caused  a 
reduction  in  permeability  of  the  magnesium  mont- 
morillonite by  a  factor  of  13.  This  was  found  to  be 
due  to  precipitation  of  magnesium  hydroxide  in  the 
pores.  Results  are  compared  with  findings  reported 
by  other  researchers.  It  is  concluded  that  because 
of  the  wide  variety  of  reactions  possible  between 
clays  and  permeant,  future  reports  of  permeability 
changes  should  give  as  much  detail  as  possible 
about  the  chemistry  and  mineralogy  of  the  soil 
studied.  The  equipment  used  and  testing  technique 
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also  have  significant  effects  on  reported  tests  re- 
sults and  should  be  described  in  detail.  Also,  it  is 
suggested  that  research  is  needed  into  possible 
reactions  which  could  be  induced  within  the  soil 
pores  to  create  favorable  changes  in  permeability. 
(See  also  W89-01612)  (  Author's  abstract) 
W89-01621 


LABORATORY  COMPARISON  OF  THE  EF- 
FECTS OF  WATER  AND  WASTE  LEACHATE 
ON  THE  PERFORMANCE  OF  SOIL  LINERS, 

Radian  Corp.,  Austin,  TX. 

For   primary   bibliographic   entry   see   Field    8D. 

W89-01625 


EFFECT  OF  ORGANIC  FLUIDS  ON  THE 
PORE  SIZE  DISTRIBUTION  OF  COMPACTED 
KAOLINITE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    8D. 

W89-01626 


EFFECTS  OF  BRINE  ON  THE  SOIL  LINING 
OF  AN  EVAPORATION  POND, 

Bureau  of  Reclamation,  Denver,  CO. 

C.  W.  Jones. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 

Society   for  Testing  and  Materials,   Philadelphia, 

PA,  1985.  p  213-228,  6  fig,  16  ref. 

Descriptors:  'Liners,  *Water  pollution  sources, 
•Brines,  *Clays,  'Permeability,  'Evaporation 
ponds.  Linings,  Soil  compaction,  Soil  properties, 
Seepage  control,  Reservoir  evaporation,  Soil  tests. 

Information  is  needed  concerning  the  long-term 
effects  of  brine  on  the  permeability  of  clay  linings 
for  salt-gradient  solar  and  salt  evaporation  ponds. 
A  case  history  is  presented  for  the  soil  lining  at 
Anderson  Lake,  New  Mexico,  which  was  operated 
as  a  brine  evaporation  pond  from  1963  to  1976. 
The  soil  lining  was  sampled  and  tested  in  March 
1982.  At  that  time,  the  brine  level  was  below  the 
deposited  salt  surface  and  near  the  top  of  the  lined 
area  in  the  lake.  From  a  comparison  of  the  1982 
tests  on  the  lining  and  preconstruction  tests  in 
1962,  the  soil  density  appears  to  have  increased 
slightly  since  lining  construction,  possibly  due  to 
effects  of  the  brine  on  the  soil.  From  approximate 
measurements  of  the  drop  in  brine  surface  in  1982, 
the  seepage  through  the  lining  appeared  to  be  very 
low  and  was  approximately  one  order  of  magni- 
tude below  the  seepage  determined  during  the  first 
year  of  pond  operation.  (See  also  W89-01612)  (Au- 
thor's abstract) 
W89-01627 


INTERACTIONS  BETWEEN  ACIDIC  SOLU- 
TIONS AND  CLAY  LINERS:  PERMEABILITY 
AND  NEUTRALIZATION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  8D. 
W 89-0 162 8 


DESIGN  AND  TESTING  OF  A  COMPACTED 
CLAY  BARRIER  LAYER  TO  LIMIT  PERCOLA- 
TION THROUGH  LANDFILL  COVERS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-01629 


DESICCATION  CRACKING  OF  SOIL  BAR- 
RIERS, 

Hart  Crowser,  Inc.,  Seattle,  WA. 

J.  H.  Kleppe,  and  R.  E.  Olson. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 

Society   for  Testing  and   Materials,   Philadelphia, 

PA.  1985.  p  263-275,  7  fig,  1  tab,  3  ref. 

Descriptors:  'Water  pollution  sources,  'Liners, 
•Clays,  'Soil  compaction,  'Sand,  Soil  properties, 
Soil  mechanics,  Permeability,  Leakage,  Leaching, 
cracks,  Drying,  Linings. 

Compacted  soil  liners  have  been  used  to  retard 
leakage  of  fluids  from  burial  sites.  If  allowed  to 


desiccate,  such  liners  may  shrink,  crack,  and  lose 
their  integrity.  As  a  result  of  the  expense  and 
control  problems  associated  with  field  tests,  an 
initial  laboratory  study  was  made  of  shrinkage, 
cracking  tendency,  and  hydraulic  conductivity  of 
various  compacted  clay/sand  mixtures.  The  study 
showed  that  desiccation  shrinkage  increased  linear- 
ly with  compaction  water  content  and  was  unaf- 
fected by  density.  Soaking  prior  to  desiccation 
increased  strains  markedly  for  specimens  compact- 
ed dry  of  optimum.  Shrinkage  strains  greater  than 
10%  should  cause  serious  problems  in  the  field. 
Clay/sand  mixtures  were  prepared  which  were 
crack  resistant  and  which  had  low  hydraulic  con- 
ductivities. (See  also  W89-01612)  (Author's  ab- 
stract) 
W89-O1630 


LEACHING  TEST  CHARACTERIZATION   OF 
IRON  AND  STEEL  INDUSTRY  WASTE, 

Thyssen  AG.,  Duisburg  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01635 


COMPARISON  OF  LEACHATE  QUALITY  IN 
FOUNDRY  WASTE  LANDFILLS  TO  LEACH 
TEST  ABSTRACTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
R.  K.  Ham,  W.  C.  Boyle,  and  F.  J.  Blaha. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
28-44,  3  fig,  7  tab,  4  ref. 

Descriptors:  'Leachates,  'Waste  characteristics, 
'Metal  finishing  wastes,  'Sampling,  'Water  analy- 
sis, 'Landfills,  Heavy  metals,  Aeration  zone, 
Water  quality,  Industrial  wastes,  Leaching,  Wis- 
consin, Lysimeters. 

The  landfills  for  six  ferrous  foundries  in  Wisconsin 
were  instrumented  with  suction  lysimeters  to 
sample  leachate  directly  from  the  waste  above  the 
zone  of  saturation.  All  landfills  disposed  of  only 
foundry  process  solid  wastes  had  minimal  known 
changes  in  processes  and  waste  over  the  period  of 
landfilling  in  the  areas  tested  and  were  not  located 
in  groundwater.  The  quality  of  leachate  from  the 
lysimeters  was  compared  to  the  quality  of  leachate 
obtained  by  laboratory  leach  testing  of  the  auger 
cuttings  obtained  during  lysimeter  installation  and 
to  leach  tests  performed  on  composite  raw  waste 
samples  obtained  directly  from  the  foundries.  It  is 
concluded  that,  even  though  the  (EP)  acid)  test 
was  able  to  predict  the  presence  or  absence  of  a 
contaminant  in  landfill  leachates  over  half  of  the 
time,  the  test  was  inaccurate,  in  some  cases  grossly 
inaccurate,  in  predicting  the  actual  field  concentra- 
tions. It  is  also  concluded  that  the  EP  (water)  test 
was  basically  equal  to  the  EP  (acid)  test  in  being 
able  to  predict  the  presence  or  absence  of  a  con- 
taminant in  landfill  leachates.  (See  also  W89-01634) 
(Author's  abstract) 
W89-01636 


TESTING  METHODOLOGIES  FOR  LANDFILL 
CODISPOSAL  OF  MUNICIPAL  AND  INDUS- 
TRIAL WASTES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

F.  G.  Pohland,  and  J.  P.  Gould. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

45-62,  10  fig,  3  tab,  6  ref. 

Descriptors:  'Water  analysis,  'Industrial  wastes, 
'Waste  disposal,  'Municipal  wastes,  'Landfills, 
'Heavy  metals,  Land  disposal,  Path  of  pollutants, 
Leachates,  Recycling,  Waste-assimilative  capacity, 
Testing  procedures,  Sludge  disposal,  Sulfides,  Car- 
bonates. 

The  results  of  a  two-year  pilot-scale  investigation 
on  codisposal  of  an  industrial  metal  treatment 
sludge  with  municipal  refuse  under  the  influence  of 
leachate  containment  and  recycle  are  used  to 
reveal  the  environmental  consequences  of  heavy 
metals   on    such    a   landfill    management    practice. 


Comparisons  between  landfill  simulators  with  and 
without  varying  metal  sludge  admixtures  have  pro- 
vided an  opportunity  for  examination  of  selected 
testing  methodologies  and  parameters  descriptive 
of  inherent  physical-chemical  and  microbially  me- 
diated reactions  prevailing  throughout  the  progress 
of  landfill  stabilization.  Collectively,  these  analyses 
were  sufficient  to  determine  landfill  assimilative 
capacity  in  terms  of  several  controlling  mecha- 
nisms including:  potential  inhibition  of  waste  stabi- 
lization by  mobilized  heavy  metals;  precipitation, 
immobilization,  and  detoxification  of  heavy  metals 
by  entrapment  and  filtration;  encapsulation  and 
isolation  of  heavy  metals  by  reaction  with  carbon- 
ates and  sulfides;  and  formation  of  less  toxic  trans- 
port phase  regulation.  On  the  basis  of  these  results, 
a  method  for  the  determination  of  sludge  loadings 
and  their  effects  at  both  present  and  future  landfill 
codisposal  sites  could  be  proposed.  (See  also  W89- 
01634)  (Author's  abstract) 
W89-01637 


APPROACH  FOR  EVALUATING  LONG-TERM 
LEACHABILITY  FROM  MEASUREMENT  OF 
INTRINSIC  WASTE  PROPERTIES, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For  primary  bibliographic  entry  see  Field  5A. 

W89-01638 


USE  OF  AN  UPFLOW  COLUMN  LEACHING 
TEST  TO  STUDY  THE  RELEASE  PATTERNS 
OF  HEAVY  METALS  FROM  STABILIZED/SO- 
LIDIFIED HEAVY  METAL  SLUDGES, 

Army  Environmental  Hygiene  Agency,  Aberdeen 
Proving  Ground,  MD.  Waste  Disposal  Engineer- 
ing Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01639 


LEACHATE  MIGRATION  THROUGH  CLAY 
BELOW  A  DOMESTIC  WASTE  LANDFILL, 
SARNIA,  ONTARIO,  CANADA:  CHEMICAL 
INTERPRETATION  AND  MODELLING  PHI- 
LOSOPHIES, 

University  of  Western  Ontario,  London.  Geotech- 
nical  Research  Centre. 
R.  M.  Quigley,  and  R.  K.  Rowe. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
93-103,  9  fig,  1  tab,  7  ref. 

Descriptors:  'Leaching,  'Clays,  'Landfills,  'Lin- 
ings, 'Waste  disposal,  'Path  of  pollutants,  Model 
studies,  Sodium,  Potassium,  Calcium,  Magnesium, 
Chlorine,  Mathematical  models,  Ontario,  Ground- 
water movement,  Solute  transport,  Heavy  metals, 
Iron,  Lead,  Zinc,  Copper. 

The  results  of  field  and  laboratory  investigations  of 
a  domestic  waste  landfill  overlying  30  m  of  natural 
clay  are  presented.  Four  study  phases  extending 
over  a  ten-year  period  are  summarized.  Concentra- 
tion profiles  for  several  soluble  constituents 
(sodium,  potassium,  calcium,  magnesium,  chloride 
ion,  and  dissolved  organic  carbon)  show  migration 
to  a  maximum  depth  of  approximately  1.5  m  in  15 
years.  This  compares  to  an  advective  or  seepage 
advance  estimated  to  be  only  3  to  5  cm,  indicating 
migration  primarily  by  diffusion.  Concentration 
profiles  for  the  heavy  metals  (iron,  lead,  zinc,  and 
copper)  indicate  rapid  field  attenuation  with  migra- 
tion to  only  10  cm  in  the  carbonate-rich  clayey 
soil.  Graphed  solutions  to  the  coupled  advection/ 
diffusion  equation  using  constant  values  for  influ- 
ent concentration,  diffusion  coefficient,  and  aver- 
age linearized  seepage  velocity  are  only  partially 
successful  in  predicting  the  observed  chemical  pro- 
files because  of  apparent  chemical  partitioning  at 
the  waste/clay  interface.  A  better  fit  is  obtained  by 
employing  an  artificial  effective  interface  about  25 
cm  above  the  observed  interface;  however,  this 
does  not  resolve  the  interface  problems.  Recently, 
new  analytical  and  numerical  procedures  have 
been  developed  for  modelling  this  and  other  con- 
taminant migration  problems.  These  techniques 
automatically  take  into  account  time-dependent 
concentration    variations   within   the   landfill    (for 
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example,  because  of  mass  transport  into  the  soil) 
and  allow  for  a  sharp  drop  in  concentration  be- 
cause of  surface  effects  (such  as  surface  smear, 
drying,  and  interface  partitioning).  The  numerical 
solution  allows  consideration  of  the  effects  of  a 
thin  but  finite  interface  layer  with  properties  differ- 
ent from  those  of  the  underlying  soil.  Both  of  these 
techniques  are  used  in  the  field  case  resulting  in 
much  superior  predictions  than  earlier  models. 
(See  also  W89-01634)  (Author's  abstract) 
W89-01640 


PENTACHLOROPHENOL  ADSORPTION  ON 
SOILS  AND  ITS  POTENTIAL  FOR  MIGRA- 
TION INTO  GROUND  WATER, 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  Engi- 
neering. 

S.  K.  Banerji,  K.  Piontek,  and  J.  T.  O'Connor. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia.  PA.   1986.  p 
120-139.  9  fig,  5  tab,  18  ref. 

Descriptors:  *Pentachlorophenol,  'Adsorption, 
•Path  of  pollutants,  'Hazardous  wastes,  'Ground- 
water pollution,  Hydrogen  ion  concentration,  Or- 
ganic matter,  Herbicides,  Leaching,  Soil  absorp- 
tion capacity,  Missouri. 

The  adsorption  of  pentachlorphenol  (PCP)  on  Mis- 
souri soils  was  studied  in  laboratory  batch  adsorp- 
tion experiments  to  determine  its  potential  for  mi- 
gration into  groundwater.  The  adsorption  data  ob- 
tained, using  low  concentrations  (0.1  to  10  mg/L) 
of  PCP,  fit  the  Freundlich  isotherm  form.  PCP,  a 
weak  organic  acid,  was  found  to  adsorb  more 
completely  to  Missouri  soils  as  pH  decreased,  con- 
verting PCP  to  its  acid  form.  High  soil  organic 
content  was  found  to  strongly  increase  PCP  ad- 
sorption. However,  most  (84%)  of  the  PCP  ad- 
sorption was  reversible.  Overall,  at  the  pH  values 
observed  (5.7,  6.7),  Missouri  soils  would  be  expect- 
ed to  retard  the  movement  of  pentachlorphenol 
through  adsorption.  (See  also  W89-01634)  (Au- 
thor's abstract) 
W89-01642 


SORPTION  KINETICS  OF  COMPETING  OR- 
GANIC SUBSTANCES  ON  NEW  JERSEY 
COASTAL  PLAIN  AQUIFER  SOLIDS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
C.  G.  Uchrin,  and  J.  Katz. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
140-150,  6  fig,  7  tab,  21  ref. 

Descriptors:  'Sorption,  'Phenols,  'Benzenes, 
•Path  of  pollutants,  'Groundwater  pollution,  'In- 
dustrial wastes,  Soils,  Aquiferd,  Leachates,  Ad- 
sorption, Kinetics,  Mathematical  models. 

Batch  rate  and  equilibrium  experiments  were  con- 
ducted to  examine  the  sorption  characteristics  of  a 
mixed  solute  system  consisting  of  para-dichloro- 
benzene  (p-DCB)  and  2,4-dichlorophenol  (2,4- 
DCP)  to  solids  from  two  New  Jersey  coastal  plain 
aquifer  systems.  Results  were  compared  to  previ- 
ously reported  results  obtained  for  single  solute 
systems.  The  p-DCB  effected  a  slight  enhancement 
on  the  2,4-DCP  sorption  to  the  Potomac-Raritan- 
Magothy  (PRM)  aquifer  solids  rather  than  an  in- 
hibitory effect.  This  was  also  noted  for  the  adsorp- 
tion of  p-DCB  on  the  Cohansey  aquifer  solids  in 
the  presence  of  2,4-DCP.  The  other  systems  (2,4- 
DCP  on  the  Cohansey  aquifer  solids  in  the  pres- 
ence of  p-DCB  and  p-DCB  on  the  PRM  aquifer 
solids  in  the  presence  of  2,4-DCP)  exhibited  indis- 
cernible competitive  effects.  The  aquifer  solids 
with  the  larger  organic  content  adsorbed  more  of 
each  substance.  The  data  obtained  using  the  more 
homogeneous  aquifer  solids  evidenced  less  scatter. 
(See  also  W89-01634)  (Author's  abstract) 
W89-01643 


USE  OF  FLEXIBLE  MEMBRANE  LINERS  FOR 
INDUSTRIAL  AND  HAZARDOUS  WASTE  DIS- 
POSAL, 

Drexel   Univ.,   Philadelphia,   PA.   Dept.   of  Civil 


Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01645 


MIGRATION  OF  LEACHATE  SOLUTION 
THROUGH  CLAY  LINER  AND  SUBSTRATE, 

McGill  Univ.,  Montreal  (Quebec). 
R.  N.  Yong,  M.  A.  Warith,  and  P.  Boonsinsuk. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.   1986.  p 
208-225,  14  fig,  5  tab,  11  ref. 

Descriptors:  'Liners,  'Leachates,  'Path  of  pollut- 
ants, 'Clays,  'Linings,  'Waste  disposal,  'Landfills, 
Municipal  wastes,  Leaching,  Organic  matter, 
Heavy  metals,  Salts,  Theoretical  analysis,  Chlor- 
ides, Performance  evaluation. 

The  migration  of  various  contaminants  in  a  sensi- 
tive soil,  used  as  liner  and  in-situ  substrate  in  an 
actual  landfill  site,  is  investigated  in  controlled 
laboratory  column  leaching  tests.  Using  the  actual 
leachate  collected  from  the  site  the  laboratory  tests 
show  good  attenuation  of  the  heavy  metals  studied 
and  lesser  attenuation  of  the  salts.  Comparison 
between  predicted  and  concentration  profiles, 
using  chloride  as  an  example,  shows  that  there  is 
significant  need  to  account  for  the  time  and  spatial 
variation  of  the  specific  dispersion  coefficients, 
caused  by  continued  leaching  or  intrusion  of  the 
contaminants,  if  proper  accord  between  predicted 
and  measured  profiles  is  to  be  achieved.  (See  also 
W89-01634)  (Author's  abstract) 
W89-01646 


EFFECT  OF  PORE  FLUID  PH  ON  THE  DY- 
NAMIC SHEAR  MODULUS  OF  CLAY, 

Lehigh    Univ.,    Bethlehem,    PA.    Environmental 

Geotechnology  Lab. 

For  primary   bibliographic   entry   see   Field   8D. 

W89-01647 


REMOTE  SENSING  METHODS  FOR  WASTE 
SITE  SUBSURFACE  INVESTIGATIONS  AND 
MONITORING, 

Office  of  Radiation   Programs,   Las  Vegas,   NV. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-01648 


RESULTS  OF  AN  INTERLABORATORY 
STUDY  OF  A  COLUMN  METHOD  FOR 
LEACHING  SOLID  WASTES, 

Western  Michigan  Univ.,  Kalamazoo. 

R.  A.  Miner,  C.  Van  Maltby,  and  L.  R.  Dell. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.  1986.  p 

375-389,  4  fig,  5  tab,  16  ref. 

Descriptors:  'Leaching,  'Solid  wastes,  'Fly  ash, 
•Testing  procedures,  Lysimeters,  Leachates, 
Waste  disposal,  Metals,  Standard  deviation, 
Column  method. 

A  method  for  generating  aqueous  leachates  from 
solid  wastes  in  a  column  apparatus  has  been  draft- 
ed by  ASTM  Subcommittee  D34.02.02  on  Column 
Extraction  Methods.  The  method  was  subjected  to 
a  five-laboratory  study  using  fly  ash  as  a  waste 
material.  The  within  laboratory  relative  standard 
deviation  for  metals  (based  on  the  results  from 
three  laboratories  with  multiple  columns)  was  ap- 
proximately 35%.  The  overall  single  test  reproduc- 
ibility in  terms  of  relative  standard  deviation 
(based  on  the  results  from  these  same  laboratories) 
was  approximately  55%.  This  excludes  inter-labo- 
ratory analytical  effects  because  all  analyses  were 
performed  by  a  central  laboratory.  (See  also  W89- 
01634)  (Author's  abstract) 
W89-01657 


BATCH  TYPE  24-H  DISTRIBUTION  RATIO 
FOR  CONTAMINANT  ADSORPTION  BY  SOIL 
MATERIALS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 

Geochemistry  Section. 

For  primary  bibliographic  entry  see  Field  7B. 


W89-01658 


HAZARDOUS  WASTES  IN  GROUND  WATER: 
A  SOLUBLE  DILEMMA. 

Alberta  Research  Council,  Edmonton. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01661 


ROLE  OF  MASS  TRANSPORT  MODELING, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
F.  W.  Schwartz,  G.  L.  McClymont,  and  L.  Smith. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.   1985.  p  2-12,  8  fig,  23  ref,  append. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water movement,  'Expert  systems,  'Model  studies, 
'Path  of  pollutants,  'Mass  transfer,  Geohydrology, 
Mathematical  models,  Computer  models,  Contami- 
nation. 

Mass  transport  models  have  proven  to  be  of  tre- 
mendous importance  in  dealing  with  applied  and 
theoretical  problems  in  hydrogeology.  These  range 
from  analytical  models  involving  a  single  compo- 
nent to  multicomponent  or  multiphase  models 
based  on  numerical  solutions.  Whatever  the 
method  of  solution,  the  purpose  of  these  models  is 
the  same,  namely  to  describe  the  spread  of  mass  in 
the  subsurface  under  the  influence  of  physical, 
chemical  and  biological  processes.  By  discussing  a 
series  of  studies,  it  is  easy  to  demonstrate  the 
applicability  of  models  to  practical  problems.  The 
most  important  new  trend  in  modeling  is  not  in  the 
development  of  more  sophisticated  models  but  in 
the  enhancement  of  individual  capabilities  through 
computers.  One  of  the  most  promising  new  devel- 
opments are  software  programs  known  as  expert 
systems  specifically  designed  to  extend  human  ca- 
pabilities. Preliminary  work  in  this  area  suggests 
that  this  application  will  be  particularly  useful  for 
problems  in  contaminant  hydrogeology.  (See  also 
W89-01661)  (Author's  abstract) 
W 89-0 1662 


INTERACTION  OF  CLAY  AND  INDUSTRIAL 
WASTE:  A  SUMMARY  REVIEW, 

McGill  Univ.,   Montreal   (Quebec).   Geotechnical 
Research  Centre. 
R.  N.  Yong. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  13-25,  8  fig,  3  tab,  35  ref. 
NSERC  grant  A-882. 

Descriptors:  'Clays,  'Soil  chemistry,  'Soil  phys- 
ics, 'Path  of  pollutants,  'Soil  contamination,  'Lea- 
chates, 'Industrial  wastes,  'Chemical  wastes, 
'Liquid  wastes,  Diffusivity,  Kinetics,  Buffering  ca- 
pacity, Hazardous  materials. 

This  review  of  some  of  the  complex  interactions 
established  between  clay  soil  constituents  and 
liquid  waste  components  is  meant  to  highlight 
some  of  the  problems  and  issues  involved  in  con- 
sideration of  contaminant  transport  in  clay  soils. 
The  attenuating  characteristics  of  clays,  which  can 
be  categorized  as  the  carrying  capacity  of  the  soil, 
describes  the  capability  of  the  soil  material  in  buf- 
fering intrusive  contaminants.  The  mechanisms  in- 
volved depend  not  only  on  the  type  of  clays,  but 
also  on  the  nature  of  the  contaminant.  The  various 
components,  both  in  the  soil  and  in  the  overall 
contaminating  leachate,  provide  for  a  complex  set 
of  actions  and  interactions.  While  no  complete 
description  or  knowledge  of  the  detailed  kinds  of 
mechanisms  involved  in  the  interactive  process 
with  industrial  waste  leachates  exists  to  date,  the 
basic  issues  involved  require  a  proper  study  of  all 
the  individual  and  collective  interactions  which 
comprise  the  high  diversity  of  participating  con- 
stituents present  in  the  overall  system.  Because  the 
subject  material  is  extensive  and  comprehensive, 
not  all  the  items  of  concern  can  be  covered.  Con- 
sideration of  some  of  the  fundamental  issues  has 
shown  that  description  of  specific  diffusivities  for 
individual  components  in  the  leachate  is  needed,  in 
terms  of  time  and  spatial  variability,  to  describe  the 
contaminant  migration  rate  and  extent.  In  addition, 
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the  buffering  capacity  of  the  clay  soils  needs  to  be 
considered  in  relation  to  the  specific  leachate  com- 
ponents, and  aspects  of  reaction  kinetics  evaluated, 
in  order  to  obtain  the  necessary  appreciation  of  the 
carrying  capacity  of  the  soil  material.  (See  also 
W89-01661)  (Author's  abstract) 
W89-01663 


NATURAL-GRADIENT  EXPERIMENT  ON  OR- 
GANIC SOLUTE  TRANSPORT  IN  A  SAND  AQ- 
UIFER: SYNOPSIS  OF  RESULTS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
D.  M.  Mackay,  and  P.  V.  Roberts. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  26-30,  3  fig,  2  tab,  10  ref.  U.S. 
Assistance  Agreement  CR-808851. 

Descriptors:  *Solute  transport,  'Organic  com- 
pounds, 'Chlorinated  hydrocarbons,  *Brominated 
hydrocarbons.  'Groundwater  pollution,  'Path  of 
pollutants,  Inorganic  tracers,  Bromoform,  Carbon 
tetrachloride,  Contamination,  Sand  aquifers,  Te- 
trachloroethylene,  Dichlorobenzene,  Hexachloro- 
ethane,  Vertical  distribution,  Field  tests,  Computer 
models,  Hazardous  materials,  Plumes. 

A  large-scale  field  experiment  was  conducted  on 
the  natural-gradient  transport  of  2  inorganic  trac- 
ers and  5  halogenated  organic  solutes  in  the  satu- 
rated zone  of  a  sandy  aquifer.  The  solute  plumes 
were  monitored  for  2-3  years  using  a  detailed  3- 
dimensional  sampling  network.  For  each  solute 
plume,  quantitative  estimates  were  made  of  the 
total  solute  mass  and  plume  velocity  over  time. 
Total  mass  was  conserved  for  the  inorganic  tracers 
and  2  of  the  organic  solutes  -  carbon  tetrachloride 
and  tetrachloroethylene.  Total  mass  declined  for 
bromoform,  1,2-dichlorobenzene  and  hexachloro- 
ethane.  The  retardation  of  the  organics  varied  in 
approximately  the  same  order  as  their  octanol- 
water  partition  coefficients,  but  the  retardation  fac- 
tors of  the  organics  appeared  to  increase  with  time. 
Laboratory  studies  of  the  aquifer  solids  have 
shown  that  sorption  approaches  equilibrium  slowly 
and  exceeds  predictions  of  the  organic  carbon  par- 
titioning model;  in  addition,  there  is  significant 
vertical  variability  of  sorption  capacity  in  the  aqui- 
fer. Laboratory  studies  and  computer  simulations 
suggest  that  diffusion  limitations  of  sorption  result 
in  the  observed  increases  in  retardation  of  the 
migrating  organic  solutes.  (See  also  W89-01661) 
(Author's  abstract) 
W89-01664 


MIGRATION  OF  ORGANIC  FLUIDS  IMMIS- 
CIBLE WITH  WATER  IN  THE  UNSATURATED 
AND  SATURATED  ZONES, 

Bundesanstalt     fuer     Gewaesserkunde,     Koblenz 
(Germany,  F.R.). 
F.  Schwille. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  31-35,  4  fig,  2  ref. 

Descriptors:  'Groundwater  pollution,  'Organic 
compounds,  'Saturated  flow,  'Unsaturated  flow, 
'Path  of  pollutants.  Porous  media,  Fissured  media, 
Contamination,  Hazardous  materials. 

Based  on  physical  models,  the  migration  of  organic 
fluids  immiscible  with  water  was  investigated. 
Such  tests  appear  to  be  indispensible  if  the  flow 
behavior  of  these  fluids  is  to  be  properly  under- 
stood. Since  some  of  the  tests  were  documented 
with  a  time-lapse  camera,  it  was  possible  to  demon- 
strate the  migration  process  as  a  film.  A  migration 
scheme  was  introduced  for  fluids  immiscible  with 
water.  The  report  deals  briefly  with  the  fluid- 
mechanical  principle  of  the  migration  of  fluids 
immiscible  with  water.  The  evaluation  of  the  mi- 
gration behavior  (mobility)  of  these  fluids  with 
regard  to  physical  parameters  alone  does  not 
appear  to  be  reasonable.  These  parameters  should 
rather  be  related  to  the  physical  characteristics  of 
the  porous  and  fissured  media  and  the  fluids  (water 
and  oil)  contained  in  the  media.  (See  also  W89- 
01661)  (Author's  abstract) 
W89-01665 


GLOUCESTER  PROJECT:  A  STUDY  IN  OR- 
GANIC CONTAMINANT  HYDROGEOLOGY, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). River  Road  Environmental  Technology 
Center. 

R.  E.  Jackson,  J.  M.  Bahr,  D.  W.  Belanger,  and  S. 
Walbridge. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.   1985.  p  37-48,  12  fig,  6  tab,  21  ref. 

Descriptors:  'Groundwater  pollution,  'Landfills, 
•Water  pollution  treatment,  'Organic  solvents, 
'Decontamination,  'Pump  wells,  'Path  of  pollut- 
ants, Groundwater  velocity,  Public  health,  Haz- 
ardous materials,  Contamination,  Organic  com- 
pounds, Gloucester  Landfill,  Aquifers,  Ontario, 
Canada. 

The  Gloucester  Project  developed  out  of  research 
by  Environment  Canada  into  the  migration  of 
toxic  contaminants  in  an  outwash  aquifer  beneath 
the  Gloucester  Landfill  near  Ottawa.  A  variety  of 
geophysical,  hydrologic  and  chemical  methods 
were  tested  at  the  site  to  aid  in  its  assessment  and 
remediation.  Detailed  electromagnetic  surveys, 
ground  water  velocity  measurements  and  organic 
chemical  sampling  were  undertaken  to  assess  the 
migration  of  the  organic  solvents.  Risk  assessment 
modeling  has  indicated  that  there  is  an  unaccept- 
able health  hazard  from  contaminated  ground 
water  that  is  migrating  off-site.  Consequently,  a 
purge-well  evaluation  test  was  undertaken  to  de- 
termine the  efficacy  of  pumping  the  organic  con- 
taminants from  the  outwash  aquifer.  The  results  of 
this  test  indicate  that  the  lack  of  attainment  of  local 
chemical  equilibrium  during  the  purging  oper- 
ations caused  inefficiencies  in  decontaminating  the 
aquifer.  Optimization  codes  were  used  to  design  a 
purge-well  network  for  the  contaminated  aquifer. 
(See  also  W89-01661)  (Author's  abstract) 
W89-01666 


GROUND  WATER  CONTAMINATION  BY  OR- 
GANIC CHEMICALS:  UNCERTAINTIES  IN  AS- 
SESSING IMPACT, 

California  Univ.,  Los  Angeles.  School  of  Public 
Health. 

D.  M.  Mackay,  and  T.  M.  Vogel. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  50-59,  1  fig,  3  tab,  48  ref.  EPA 
Intergovernmental  Personnel  Act  Agreement  HQ- 
052-84-85N. 

Descriptors:  'Groundwater  pollution,  'Aquifers, 
'Water  pollution  effects,  'Organic  compounds, 
'Fate  of  Pollutants,  'Path  of  pollutants,  Hazardous 
materials,  Sorption,  Transformation,  Contamina- 
tion, Retardation,  Microbial  degradation,  Santa 
Clara  Valley,  California. 

Assessment  of  exposure  and  risks  from  chemical 
contamination  of  ground  water  requires  the  predic- 
tion of  the  probable  fate  and  transport  of  contami- 
nants over  time  in  the  various  hydrogeologic  zones 
of  concern.  For  common  hydrophobic  organic 
contaminants,  such  reassessments  require  quantita- 
tive understanding  of  the  sorption  of  the  chemicals 
into  the  aquifer  solids  and  the  rates  and  products  of 
possible  chemical  and  biological  transformations. 
In  most  cases,  the  field  data  available  from  the  area 
under  investigation  will  be  insufficient  to  derive 
such  estimates.  With  California's  Santa  Clara 
Valley  as  an  example,  alternative  methods  for  esti- 
mation of  sorption  and  transformation  are  re- 
viewed and  the  factors  that  lead  to  uncertainty  in 
the  estimates  are  discussed.  A  simple  method 
allows  derivation  of  first-approximation  estimates 
of  retardation  of  a  variety  of  contaminants  if  reli- 
able field  data  are  available  for  a  few.  Although 
the  rates  and  products  of  transformations  are  usual- 
ly very  uncertain,  a  simple  protocol  can,  in  some 
cases,  be  used  to  select  conservative  assumptions 
for  first-approximation  exposure  and  risk  assess- 
ment. (See  also  W89-01661)  (Author's  abstract) 
W89-01667 


HOW  TO  ASSESS  THE  HAZARDOUS 
GROUND  WATER  CONTAMINATION  POTEN- 
TIAL OF  UNCONTROLLED  WASTE  SITES, 


Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
G.  Milde,  H.  Kerndorff,  V.  Brill,  and  P.  Friesel. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.   National  Water  Well  Association, 
Dublin,  OH.  1985.  p  63-68,  16  fig. 

Descriptors:  'Groundwater  pollution,  'Waste 
dumps,  'Inorganic  compounds,  'Organic  com- 
pounds, 'Heavy  metals,  'Path  of  pollutants,  'Haz- 
ardous materials,  Contamination,  Waste 
disposal, Boron,  Aquifers,  Sulfate,  Organic  halo- 
gens, Gas  chromatography,  West  Germany. 

The  object  of  this  paper  was  to  develop  a  hierar- 
chic screening  procedure  for  assessing  the  hazard- 
ous ground  water  contamination  potential  of  un- 
controlled waste  deposits.  The  screening  proce- 
dure should  start  with  inexpensive  initial  measures, 
and  in  the  case  of  confirmed  suspicions  a  sequence 
of  more  expensive  investigations  is  to  follow.  An 
area  with  5  uncontrolled  waste  deposits  of  known 
topographic  position,  situated  in  Pleistocene 
outwash  aquifers  and  normally  land-filled  down  to 
the  ground  water  table,  typical  for  situations  in 
unconsolidated  aquifers,  was  investigated.  A  suc- 
cessful investigation  procedure  was  developed 
consisting  of  3  parallel  analytical  suites  consisting 
of  the  analysis  of  inorganic,  organic  and  target 
constituents.  The  result  showed  that  in  the  inor- 
ganic suite  boron  and  sulfate  (also  total  organic 
carbon),  and  in  the  organic  AOX  (adsorbable  or- 
ganic halogens)  and  GC-fingerprints  from  different 
extracts,  established  in  the  downstream  ground 
water  of  the  waste  sites,  prove  the  hydrochemical 
connection  between  the  waste  and  the  contamina- 
tion of  the  ground  water.  Further  analytical  steps 
identify  the  contamination  more  precisely.  In  the 
study  area  the  contamination  potential  of  5  known 
sites  and  of  10  previously  unknown  sites  was  as- 
sessed. In  other  areas  the  developed  assessment 
procedure  could  be  employed  successfully.  (See 
also  W89-01661)  (Author's  abstract) 
W89-01668 


DISPOSAL  SITE  MONITORING  DATA:  OB- 
SERVATIONS AND  STRATEGY  IMPLICA- 
TIONS, 

Lockheed  Electronics  Co.,  Inc.,  Las  Vegas,  NV. 
R.  H.  Plumb. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  69-77,  4  fig,  5  tab,  9  ref.  EPA 
Contract  68-03-3050  and  Contract  68-03-3245. 

Descriptors:  'Groundwater  pollution,  'Contami- 
nation, 'Waste  dumps,  'Organic  compounds, 
'Path  of  pollutants,  Volatile  acids,  Pesticides, 
Waste  disposal, Monitoring,  Wells,  Hazardous  ma- 
terials. 

Monitoring  data  from  358  hazardous  waste  dispos- 
al sites  were  tabulated  to  assess  the  extent  of 
ground  water  contamination.  The  tabulated  infor- 
mation has  identified  720  substances,  including  558 
organic  compounds,  that  have  been  reported  in  the 
ground  water  at  one  or  more  sites.  The  observed 
concentration  variability  of  more  than  100  sub- 
stances, including  31  organic  priority  pollutants, 
spans  5  orders  of  magnitude  or  more.  Although  the 
frequency  of  detection  and  concentration  range  of 
individual  compounds  were  extremely  variable,  it 
was  observed  that  volatile  compounds  have  been 
reported  more  frequently  (11.7%)  than  acid  ex- 
tractable  compounds  (2.5%),  pesticides  (1.1%)  and 
base/neutral  compounds  (1.0%).  The  compiled  in- 
formation has  resulted  in  the  identification  of  sev- 
eral factors  that  should  be  considered  when  a  site 
monitoring  strategy  is  being  implemented.  First,  it 
is  suggested  that  the  observed  pattern  between 
volatile  organics  and  other  priority  pollutants  may 
be  useful  as  an  analytical  screening  technique  to 
determine  the  need  for  more  extensive  organic 
characterization  of  ground  water  samples.  Second, 
consideration  should  be  given  to  the  use  of  more 
extensive  monitoring  well  networks  to  more  ade- 
quately characterize  the  spatial  and  temporal  varia- 
bility that  has  been  observed  in  the  composite  data 
base.  Third,  a  substantial  number  of  substances 
have  been  detected  at  a  higher  frequency  (40)  and/ 
or  a  higher  concentration  (36)  at  designated  up- 
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graded  wells.  This  suggests  that  the  present  hydro- 
geologic  information  at  many  sites  is  insufficient 
and/or  that  the  direction  of  chemical  migration 
may  be  influenced  by  factors  other  than  ground 
water  flow.  (See  also  W89-01661)  (Author's  ab- 
stract) 
W89-01669 


POTENTIAL  RISKS  TO  A  SOLE-SOURCE  AQ- 
UIFER RECHARGE  AREA  FROM  WASTE  DIS- 
POSAL ACTIVITIES:  A  CASE  STUDY, 

Geological  Survey,  Baton  Rouge,  LA. 
B.  C.  Hanson,  and  D  P.  Boniol. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.   National  Water  Well  Association, 
Dublin,  OH.  1985.  p  78-86,  7  fig,  23  ref. 

Descriptors:  'Groundwater  pollution,  'Waste  dis- 
posal, 'Aquifers,  'Water  pollution  sources.  Baton 
Rouge  Aquifer,  Louisiana,  'Sole-source  aquifers, 
•Path  of  pollutants,  Hazardous  materials,  Solid 
wastes,  Radioactive  wastes,  Contamination. 

The  Baton  Rouge  aquifer  system,  the  only  source 
of  fresh  ground  water  for  the  western  part  of 
southeast  Louisiana,  has  been  proposed  for  desig- 
nation as  a  sole-source  aquifer.  Sources  of  potential 
contamination  to  the  recharge  zone  include  (1) 
solid  and  hazardous  waste  disposal  sites,  (2)  oil  and 
gas  operations,  (3)  facilities  with  National  Pollu- 
tion Discharge  Elimination  System  (NPDES)  per- 
mits, and  (4)  sites  used  for  nuclear  waste  storage  or 
nuclear  testing.  Vulnerability  is  defined  by  using 
qualitative  levels  of  potential  risk.  The  highest 
level  of  risk  corresponds  to  virtually  all  of  the 
Citronelle  outcrop  area  and  parts  of  the  Pasca- 
goula-Hattiesburg  and  Catahoula  outcrops.  The 
lowest  levels  are  generally  restricted  to  Quaternary 
sediments  in  the  southern  part  of  southeast  Louisi- 
ana. Best  management  practices  for  locating  sur- 
face waste  disposal  facilities  suggest  the  avoidance 
of  areas  with  highly  permeable  soils,  wetlands, 
barren  lands,  and  areas  with  high  water  tables. 
Extreme  caution  should  be  exercised  in  areas  char- 
acterized by  mixed  and  moderate  recharge  poten- 
tials. Sites  near  fault  zones  and  shallow  salt  domes 
should  be  scrutinized.  Facilities  requesting 
NPDES  permits  should  be  evaluated  for  affect  on 
local  ground  water  quality  over  time  and  distance 
before  a  permit  is  issued;  curtailment  or  suspension 
of  discharges  may  be  required  during  periods  of 
high  base  flow  or  during  drought  conditions.  Sur- 
face containment  pits  and  salt  water  injection  wells 
associated  with  oil  and  gas  activities  require  strin- 
gent construction  and  maintenance  regulations  and 
frequent  inspections.  (See  also  W  89-0 1661)  (Au- 
thor's abstract) 
W89-01670 


CASE  STUDY  OF  THE  EFFECTS  OF  BRINE 
ON  A  COMPACTED  CLAY  TILL  LINER, 

Golder  Associates,  Vancouver  (British  Columbia). 
For  primary  bibliographic  entry  see  Field  8D. 
W89-01671 


NATURAL-GRADIENT  TRACER  STUDY  OF 
DISSOLVED  BENZENE,  TOLUENE  AND  XY- 
LENES IN  GROUND  WATER, 

Waterloo  Univ.  (Ontario). 
G.  C.  Patrick,  and  J.  F.  Barker. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.   National   Water  Well   Association, 
Dublin,  OH.  1985.  p  141-147,  3  fig,  1  tab,  20  ref. 

Descriptors:  'Groundwater  pollution,  'Sand 
aquifers,  'Tracers,  'Organic  compounds,  'Hydro- 
carbons, 'Path  of  pollutants,  Benzene,  Xylene, 
Toluene,  Plumes,  Hazardous  materials,  Piezo- 
meters, Biotransformation,  Hydraulic  conductivi- 
ty, Chloride,  Contamination,  Aquifers,  Environ- 
mental tracers. 

A  solution  containing  a  known  mass  of  dissolved 
mono-aromatic  hydrocarbons  (benzene,  toluene 
and  xylenes)  and  chloride  was  injected  as  a  slug 
into  an  unconfined  shallow  glaciofluvial  sand  aqui- 
fer. Transport  of  the  constituents  has  been  moni- 
tored using  a  dense  array  of  multilevel  sampling 
piezometers,  and  a  series  of  5  three-dimensional 
'snapshots'  of  the  plumes  have  been  obtained.  Ver- 


tically averaged  concentrations  of  the  chemical 
constituents  have  been  used  to  define  the  horizon- 
tal aspects  of  the  plumes  and  calculations  of  the 
centers  of  mass  for  each  constituent  have  been 
performed.  Results  indicate  that  the  hydrocarbons 
are  all  retarded  relative  to  the  chloride  tracer,  and 
the  substantial  mass  losses  of  all  hydrocarbon  con- 
stituents have  occurred.  The  losses,  which  are 
>90%  for  all  but  benzene,  have  occurred  under 
aerobic  conditions  within  the  aquifer  and  can  be 
attributed  to  biotransformations.  The  degree  of 
retardation  is  similar  to  that  which  can  be  predict- 
ed using  octanol-water  partition  coefficient  formu- 
lations with  benzene  the  least  and  xylenes  the  most 
retarded.  The  constituents  are  relatively  mobile, 
however,  in  the  low  organic  carbon  content  aqui- 
fer. Retardation  factors  range  from  only  1.1  for 
benzene  to  approximately  1.4  for  xylenes.  Vertical- 
ly, the  plumes  have  assumed  a  distribution  that 
reflects  the  heterogeneities  of  the  aquifer  material. 
The  vertical  scale  of  heterogeneity  is  of  the  order 
of  0.01  m,  and  hydraulic  conductivity  contrasts  of 
up  to  an  order  of  magnitude  exist  among  layers. 
Retardation  has  occurred  along  individual  layers 
with  result  that  concentration-depth  profiles  at  in- 
dividual locations  appear  erratic.  These  profiles 
illustrate  the  potential  difficulties  in  monitoring 
contaminant  migration  in  heterogeneous  systems. 
(See  also  W89-01661)  (Author's  abstract) 
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GEOPHYSICAL  SURVEY  TO  INVESTIGATE 
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IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  151-155,  4  fig,  2  tab,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Contami- 
nation, 'Waste  dumps,  'Path  of  pollutants,  'Con- 
ductivity, 'Geophysical  surveys,  Hazardous  mate- 
rials, Borings,  Wells. 

The  purpose  of  this  study  was  to  ascertain  if  any 
hazardous  pollutants  had  migrated  underground 
from  the  closed  waste  cells  and  to  install  monitor 
wells  for  long-term  monitoring  of  ground  water.  A 
surface  geophysical  survey  was  conducted  prior  to 
the  drilling  operations.  The  survey  was  conducted 
utilizing  the  non-contact  terrain  conductivity 
method.  The  terrain  conductivity  method  was  used 
in  an  attempt  to  determine  differences  in  the  con- 
ductive nature  of  the  subsurface  materials  as  well 
as  to  help  locate  the  actual  waste  areas  so  that 
drilling  through  the  waste  would  be  avoided. 
Based  on  the  results  of  the  terrain  conductivity 
survey,  locations  for  the  exploratory  borings  and 
monitor  well  locations  were  finalized.  Upon  close 
examination  of  the  data  collected  in  these  borings, 
it  can  be  seen  that  borings  were  indeed  drilled 
within  contaminated  zones  and  that  borings  were 
drilled  in  uncontaminated  areas.  A  conclusion 
made  from  this  investigation  is  that  the  surface 
geophysical  survey  minimized  the  number  of  wells 
required  and  also  aided  in  locating  borings  to  prop- 
erly monitor  contaminated  ground  water  migration 
in  a  most  cost-effective  manner.  (See  also  W89- 
01661)  (Author's  abstract) 
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IMPEDANCE  COMPUTED  TOMOGRAPHY 
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TOMOGRAPHIC     IMAGING     OF     GROUND 
WATER  POLLUTION  PLUMES, 

Faraci  (E.J.)  and  Associates,  Winnipeg  (Manitoba). 
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GROUND  WATER  CONTAMINATION  ASSO- 
CIATED WITH  WASTE  DISPOSAL  INTO  A 
WATER-FILLED  OPEN-PIT  COAL  MINE, 


Alberta  Environment,  Edmonton. 
W.  J.  Ceroici. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
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Descriptors:  'Groundwater  pollution,  'Contami- 
nation, 'Waste  disposal,  'Water  quality,  'Path  of 
pollutants,  Coal  mines,  Industrial  wastes,  Munici- 
pal wastes,  Lakes,  Monitoring,  Sampling,  Calcium, 
Magnesium,  Sodium,  Chloride,  Sulfates,  Waste 
management,  Dissolved  solids,  Organic  com- 
pounds, Leachates,  Plumes,  Wells,  Hydraulic  gra- 
dient, Tritium,  Electromagnetic  survey,  Alberta, 
Canada. 

A  portion  of  an  abandoned  open-pit  coal  mine  near 
Cardiff,  Alberta,  Canada,  was  used  as  a  disposal 
site  for  municipal  and  possibly  industrial  wastes 
from  approximately  1960-1975.  Refuse  was 
dumped  into  standing  water  reportedly  6- 15m  (20- 
50  ft)  deep.  In  1979  a  decision  was  made  to  reclaim 
the  disposal  site,  as  well  as  the  rest  of  the  mine  area 
for  use  as  a  recreational  park.  Concern  that  leach- 
ate-contaminated  ground  water  might  pollute 
water  in  an  adjacent  lake  prompted  a  ground  water 
investigation,  which  consisted  of  an  electromagnet- 
ic survey,  installation  of  a  ground  water  monitor- 
ing system  and  ground  water  sampling.  Water 
level  data  indicate  that  the  water  table  is  mounded 
in  the  refuse  and  that  the  lake  is  located  downgra- 
dient  from  the  reclaimed  disposal  area.  A  steep 
hydraulic  gradient  is  evident  in  the  low  permeabil- 
ity surficial  material  separating  the  reclaimed  dis- 
posal site  from  the  lake.  Shallow  ground  water  in 
the  area  varies  from  the  calcium/magnesium-sul- 
fate  to  the  sodium-sulfate  type  with  a  total  dis- 
solved solids  concentration  generally  exceeding 
3,000  mg/L.  Leachate-contaminated  ground  water 
is  characterized  by  a  high  organic  load,  a  low 
sulfate  concentration  and  a  high  chloride  concen- 
tration. Information  about  the  spatial  variability  of 
the  chloride  concentration  was  used  to  assess  the 
extent  of  ground  water  contamination.  A  chloride 
plume,  approximately  150m  (500  ft)  wide,  extends 
vertically  to  the  bedrock  surface.  Elevated  chlo- 
ride concentrations  in  lake  water  and  in  ground 
water  from  downgradient  wells  indicate  that  con- 
taminated ground  water  has  migrated  at  least  400m 
(1300  ft)  laterally  downgradient.  (See  also  W89- 
01661)  (Author's  abstract) 
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CYANIDE  CONTAMINATION  NEAR  ELK 
CITY,  IDAHO:  THE  REGULATORY  IMPLICA- 
TIONS, 

Idaho  State  Dept.  of  Health  and  Welfare,  Boise. 
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IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.   National  Water  Well  Association, 
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Descriptors:  'Groundwater  pollution,  'Water  pol- 
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ing, 'Mine  wastes,  'Potable  water,  'Path  of  pollut- 
ants, Monitoring  wells,  Waste  management,  Haz- 
ardous materials,  Regulations,  Idaho. 

A  proposed  cyanide  heap  leach  mining  operation 
in  central  Idaho  caused  considerable  controversy 
among  residents  and  regulatory  agencies  in  1983. 
The  facility  is  located  several  hundred  feet  up- 
stream of  Elk  City's  drinking  water  intake.  Con- 
cern focused  on  safety  of  the  process  and  the 
potential  for  surface  and  ground  water  contamina- 
tion. Construction  and  operation  began  in  late 
1983.  In  March  1984  cyanide  contamination  was 
detected  in  the  monitoring  wells  and  in  Big  Elk 
Creek,  which  serves  as  the  potable  water  supply 
for  Elk  City.  A  notice  of  violation  of  state  regula- 
tions was  issued  to  the  company  by  the  Idaho 
Department  of  Health  and  Welfare,  Bureau  of 
Water  Quality.  The  company  quickly  initiated 
ground  and  surface  water  monitoring  and  relo- 
cated the  community  drinking  water  intake  up- 
stream of  the  mining  operation.  The  Bureau  re- 
quested the  EPA  to  issue  an  administrative  order, 
which  required  the  company  to  halt  the  release  of 
hazardous  substances,  to  remove  hazardous  wastes 
and  to  eliminate  the  threat  of  further  release  of 
hazardous  substances  into  the  water  supply  and 
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ground  water.  The  company  has  extracted  minimal 
precious  metals  and  it  has  incurred  cost  of  the 
order  of  hundreds  of  thousands  of  dollars  as  a 
result  of  cleanup  operations  which  began  in  June 
1984.  As  a  result  of  this  incident,  regulatory  offi- 
cials in  Idaho  have  obtained  better  understanding 
of  factors  relating  to  siting,  design,  construction 
and  monitoring  such  facilities.  (See  also  W89- 
01661)  (Author's  abstract) 
W89-01685 
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IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.   National   Water  Well   Association, 
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Descriptors:  'Groundwater  pollution,  'Contami- 
nation, 'Water  quality,  'Natural  gas  wastes,  'In- 
dustrial plants,  'Path  of  pollutants,  Sulfates,  Or- 
ganic materials,  Isotope  studies,  Silt,  Groundwater 
movement,  Geophysics,  Hydraulic  models,  Sour 
gas  plant,  Alberta,  Canada. 

The  Gulf  Pincher  Creek  gas  plant  in  southwestern 
Alberta  is  the  first  major  sour  gas  facility  to  be 
decommissioned  in  Alberta.  The  site  is  situated  on 
30  to  45m  of  silty  clay  till  overlying  preglacial 
gravels  and  fine  grained  bedrock.  Ground  water 
quality  studies  indicate  that  only  shallow  ground 
waters  in  the  area  have  been  affected  by  the  28- 
year  operation  of  the  plant.  Sulfates  and  organic 
compounds  from  gas  processing  are  present  in 
ground  waters  in  central  portions  of  the  plant  site 
beneath  the  process  area  and  surface  water  drain- 
age ways.  Shallow  ground  water  movement 
through  the  till  in  these  areas  is  estimated  to  be  less 
than  1  meter  per  year.  Ground  waters  in  these 
areas  do  not  pose  an  off-site  concern.  Sulfates  are 
also  present  within  intertill  silt  deposits  which 
extend  beneath  a  pond  which  previously  collected 
runoff  from  the  sulfur  storage  area.  These  silts 
continue  off-site  and  the  extent  of  sulfate  migration 
within  these  silts  was  determined  by  using  conven- 
tional field  methods,  as  well  as  surface  geophysics 
and  sulfur  isotope  sampling.  The  geophysics  was 
more  useful  in  defining  the  areal  extent  of  the  silts 
rather  than  the  sulfates.  The  isotopes  showed  a 
very  distinct  separation  between  sulfates  derived 
from  plant  site  sulfur  and  natural  soil  sulfur.  The 
effects  of  future  migration  of  sulfates  was  investi- 
gated using  a  three-dimensional  transport  model. 
The  results  suggest  that  future  off-site  effects  of  the 
sulfates  on  ground  water  and  surface  water  use 
will  be  limited.  (See  also  W89-01661)  (Author's 
abstract) 
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EFFECTS  OF  THE  1982  AMOCO-DOME  BRA- 
ZEAU  RIVER  GAS  WELL  BLOWOUT  ON  THE 
SUBSURFACE  ENVIRONMENT, 
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In  October  1982  a  gas  well  drilled  by  Amoco 
Petroleum  (Canada)  near  Lodgepole,  Alberta,  ex- 
perienced a  67-day  period  of  uncontrolled  flow  of 
reservoir  fluids,  depositing  hydrocarbon  conden- 
sate over  an  area  of  approximately  10  sq  km  (4  sq 
miles)  adjacent  to  Zeta  Creek  near  its  confluence 
with  the  Pembina  River.  After  the  well  had  been 
capped,  Amoco  initiated  a  program  to  monitor, 
assess  damages  and  implement  remedial  and  recla- 
mation measures  to  minimize  the  effect  of  the 
blowout  on  the  environment.  A  drilling  program 
was  undertaken  to  characterize  the  surficial  geolo- 
gy and  the  local  hydrogeological  regime.  A  net- 
work of  approximately  54  piezometers  was  in- 
stalled over  the  site  and  fluid  levels  monitored  to 


detect  the  presence  and  movement  of  free  conden- 
sate in  the  shallow  subsurface.  The  field  program 
revealed  that  large  volumes  of  condensate  had 
infiltrated  into  the  subsurface  and  were  mobile 
along  several  stratigraphic  horizons.  A  series  of 
strategically  located  ditches,  trenches,  keyed-in- 
dikes  and  pits  were  constructed  as  an  integral  part 
of  controlling  surface  runoff  and  the  subsurface 
movement  of  condensate  toward  Zeta  Creek  and 
the  Pembina  River.  These  excavations  permitted 
direct  observation  of  subsurface  condensate  move- 
ment in  several  stratigraphic  horizons  and  permit- 
ted collection  of  large  volumes  of  condensate.  The 
measures  implemented  proved  cost-effective  in 
confining  and  collecting  free  condensate  on  the 
lease  site.  The  project  demonstrates  the  importance 
of  understanding  the  geological  conditions  on  a 
spill  site  and  the  cost-effectiveness  of  relatively 
simple  cleanup  and  containment  procedures.  (See 
also  W89-01661)  (Author's  abstract) 
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TION SYSTEMS, 
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TX. 
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Research  Lab. 
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The  processes  affecting  trace  metals  in  deposited 
sediments  are  reviewed.  The  sediment-water 
system  can  be  divided  in  three  parts:  the  oxic  layer, 
the  anoxic  layer  and  the  oxic-anoxic  interface. 
Available  data  show  that  trace  metals  like  Cu,  Zn 
and  Cd  occur  as  sulfides  in  marine  and  estuarine 
anoxic  sediments.  Calculations  show  that  organic 
complexation  in  unlikely  and  the  dominant  species 
are  sulfide  and  bisulfide  complexes.  Chromium  and 
arsenic  are  probably  present  as  adsorbed  species  on 
the  sediments;  their  concentrations  in  the  pore 
waters,  therefore  depend  on  the  concentrations  in 
the  sediments.  The  oxic-anoxic  interface  plays  the 


major  role  in  the  potential  flux  of  trace  metals  from 
the  sediments,  however  this  interface  is  not  well 
studied  at  present.  Changes  from  an  anoxic  to  an 
oxic  environment  as  occurs  during  dredging  and 
land  disposal  of  contaminated  sediments  may  cause 
a  remobilization  of  some  trace  metals.  (See  also 
W89-01714)  (Author's  abstract) 
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The  biochemical  basis  for  resistance  to  toxicity  is 
complicated  by  the  great  variety  of  reactions  at  the 
molecular  and  cellular  levels  even  in  closely  relat- 
ed organisms  and  tissues.  Several  strategies  for 
resistance  to  intoxication  have  been  identified. 
Metal  ion  interactions  in  biology  can  be  divided 
into  three  classes  representing  fast,  intermediate 
and  slow  exchange  with  biological  ligands.  Exam- 
ples of  those  elements  in  fast  exchange  include  the 
alkali  metals  Na(  +  )  and  K(  +  ),  the  alkali  earth 
metals  Ca(2  +  )  and  Mg(2  +  ),  and,  H(  +  ).  Those 
which  can  sometimes  be  an  intermediary  exchange 
are  Fe(2  +  ),  Zn(2  +  ),  Ni(2  +  ),  Cu(2  +  ).  The  cy- 
cling of  one  essential  element  (nickei)  and  one  non- 
essential element  (mercury)  are  reviewed  with  spe- 
cial emphasis  on  their  mobilities  in  the  event  of  in 
situ  sediment  contamination.  (See  also  W89-01714) 
(Author's  abstract) 
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As  a  result  of  complex  physical,  chemical  and 
biological  processes,  a  major  fraction  of  the  trace 
metals  introduced  into  the  aquatic  environment  is 
found  associated  with  the  bottom  sediments,  dis- 
tributed among  a  variety  of  physico-chemical 
forms.  Since  these  different  metal  forms  generally 
exhibit  different  chemical  reactivities,  the  measure- 
ment of  the  total  concentration  of  a  particular 
metal  provides  little  indication  of  potential  interac- 
tions with  the  abiotic  or  biotic  components  present 
in  the  environment.  In  principle,  the  partitioning  of 
sediment-bound  metals  could  be  determined  both 
by  thermodynamic  calculations  (provided  equilib- 
rium conditions  prevail)  and  by  experimental  tech- 
niques. The  modelling  of  sediment-bound  metals  is 
far  less  advanced  than  is  that  of  dissolved  species, 
primarily  because  the  thermodynamic  data  needed 
for  handling  sediment-interstitial  water  systems  are 
not  yet  available.  The  partitioning  of  a  metal 
among  various  fractions  obtained  by  experimental 
techniques  (e.g.,  sequential  extraction  procedures) 
is  necessarily  operationally  defined.  These  methods 
have,  however,  provided  significant  insight  into 
the  physico-chemical  factors  influencing  the  bioa- 
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vailability  of  particulate  trace  metals;  some  of  these 
factors  are  discussed.  (See  also  W89-01714)  (Au- 
thor's abstract) 
W89-01718 


INTERACTIONS  BETWEEN  SEDIMENT  CON- 
TAMINANTS AND  BENTHIC  ORGANISMS, 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario).  Great  Lakes  Regional 
Office. 

T.  B.  Reynoldson. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,   1987.  p  53-66,  2  fig,   5  tab,  90  ref. 

Descriptors:  'Sediment  contamination,  'Benthic 
fauna,  *Path  of  pollutants,  'Toxicity,  'Water  pol- 
lution effects,  Invertebrates,  Midges,  Oligochaetes, 
Fish,  Shellfish,  Ecological  effects,  Bioaccumula- 
tion. 

An  overview  of  interactions  between  contaminated 
sediments  and  benthic  invertebrates  in  marine  and 
freshwater  systems  using  selected  examples  from 
available  literature,  is  presented.  Impacts  on  the 
benthic  community  (e.g.,  acute  toxicity,  morpho- 
logical and  genetic  changes  in  the  Chironomidae 
and  Oligochaeta,  and  induction  of  carcinogenesis) 
and  changes  in  community  structure  are  discussed. 
The  benthos,  as  a  result  of  direct  association  with 
sediment,  can  act  as  accumulators  and  conductors 
of  contaminant  by  physical,  chemical,  and  biologi- 
cal processes  within  the  sediment  they  inhabit.  The 
significant  of  these  processes  will  have  to  be  con- 
sidered in  any  attempt  to  manage  contaminated 
sediment  material;  whether  it  be  the  benthic  popu- 
lations themselves  because  of  their  economic  im- 
portance (e.g.,  shellfish  industry),  their  activity  in 
biomagnification  or  in  the  transfer  of  contaminants 
to  economically  important  fish  stocks.  (See  also 
W89-01714)  (Lantz-PTT) 
W89-01719 


SEDIMENT-ASSOCIATED  CONTAMINANTS 
AND  LIVER  DISEASES  IN  BOTTOM-DWELL- 
ING FISH, 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01720 


HUMAN  POPULATION:  AN  ULTIMATE  RE- 
CEPTOR FOR  AQUATIC  CONTAMINANTS, 

Michigan  Dept.  of  Public  Health,  Lansing.  Center 
for  Environmental  Health  Sciences. 
H.  E.  B.  Humphrey. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,   1987.  p  75-80,  2  fig,  4  tab,   18  ref. 

Descriptors:  'Path  of  pollutants,  'Population  expo- 
sure, 'Public  health,  'Fish,  Lake  Michigan,  Poly- 
chlorinated  biphenyls,  DDT,  DDE,  Biochemistry, 
Toxicity,  Food  chains. 

Human  consumption  of  sport-caught  fish  repre- 
sents a  significant  route  of  exposure  to  aquatic 
chemical  contaminants.  To  investigate  this,  a 
cohort  of  Michigan  residents  was  established  and 
evaluated  in  1974  and  1981.  PCB,  DDT  and  DDE 
concentrations  dominated  the  eleven  contaminants 
found  in  participant  blood  specimens.  Those  who 
regularly  ate  Lake  Michigan  fish  had  serum  PCB 
levels  up  to  30  times  greater  than  those  who  did 
not  eat  these  fish.  Serum  levels  briefly  increased 
following  each  fish  meal,  correlated  with  annual 
fish  consumption  and  correlated  with  the  number 
of  years  fish  had  been  consumed.  Some  homologs 
of  PCB  found  at  elevated  levels  in  fisheaters  have 
toxic  properties.  It  appears  that  the  human  popula- 
tion can  be  a  final  receptor  for  persistent  toxic 
chemical  contaminants  found  in  the  environment. 
(See  also  W89-01714)  (Author's  abstract) 
W89-01721 


USE  OF  BIOASSAY  AND  ASSOCIATED  TESTS 
IN  DREDGED  MATERIAL  AND  DISPOSAL 
MANAGEMENT, 

Corps  of  Engineers,  Vicksburg,  MS. 
C.  R.  Lee,  R.  K.  Peddicord,  B.  L.  Folsom,  and  J. 
G.  Skogerboe. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,    1987.   p  81-86,   1   fig,  4  tab,    11   ref. 

Descriptors:  'Bioassay,  'Dredging,  'Waste  dispos- 
al, 'Waste  management,  'Path  of  pollutants, 
Plants,  Cadmium,  Zinc,  Copper,  Chromium,  Lead, 
Simulated  rainfall,  Environmental  effects. 

Plant  bioassays  and  simulated  rainfall-surface 
runoff  tests  have  been  developed  and  are  being 
refined  to  assist  in  the  evaluation  of  the  environ- 
mental impact  of  dredged  material  disposal  alterna- 
tives. Plant  bioassay  tests  have  been  used  to  give 
appropriate  information  to  describe  the  potential 
for  contaminant  mobility  from  dredged  material 
into  plants  colonizing  wetland  and  upland  disposal 
environments.  Index  plants  have  shown  elevated 
contents  of  Cd,  Zn,  Cu,  Cr  and  Pb  when  grown  on 
contaminated  dredged  material  placed  in  a  terres- 
trial disposal  environment.  Simulated  rainfall-sur- 
face runoff  water  quality  tests  are  being  developed 
to  determine  the  potential  for  contaminant  mobility 
resulting  from  physicochemical  changes  in 
dredged  material  following  upland  disposal.  A 
management  strategy  has  been  developed  that  in- 
corporates the  above  test  results  for  a  selection  of 
environmentally  acceptable  dredged  material  dis- 
posal alternatives.  (See  also  W89-01714)  (Author's 
abstract) 
W89-01722 


ASSESSING  THE  BIOACCUMULATION  OF 
CONTAMINANTS  FROM  SEDIMENTS  BY 
FISH  AND  OTHER  AQUATIC  ORGANISMS, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01724 


CASE  STUDY:  BAY  OF  POZZUOLI  (GULF  OF 
NAPLES,  ITALY), 

ENEA,  La  Spezia  (Italy).  Centro  Richerche  Ener- 
gia  Ambiente. 

V.  Damiani,  R.  Baudo,  S.  De  Rosa,  R.  De  Simone, 
and  O.  Ferretti. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,   1987.  p  201-211,  7  fig,  5  tab,  9  ref. 

Descriptors:  'Case  studies,  'Bay  of  Pozzuoli,  'Pol- 
lutant identification,  'Italy,  'Path  of  pollutants, 
•Water  pollution  sources,  Organic  matter,  Metals, 
Polychlorinated  biphenyls.  Aromatic  compounds, 
Hydrocarbons,  DDT,  Copper,  Iron,  Mercury, 
Manganese,  Lead,  Zinc,  Industrial  wastewater, 
Farm  wastes,  Bioaccumulation. 

The  Centro  Ricerche  Energia  Ambiente  (ENEA) 
examined  the  sediments  of  Pozzuoli  Bay  for  con- 
tamination of  metals,  organic  matter,  PCBs,  PAHs 
and  DDT.  The  physical  characteristics  of  surficial 
sediments  reflected  volcanic  and  industrial  activity 
in  the  region.  Elevated  concentrations  of  Cu,  Fe, 
Hg,  Mn,  Pb  and  Zn  were  present  in  the  sediments 
of  littoral  areas  near  industrial  centers.  Carbon/ 
nitrogen  ratios  (>  20)  of  sediments  indicated  that 
organic  matter  was  of  an  allochthonous  origin. 
Industrial  and  agricultural  activity  in  the  area  was 
reflected  through  elevated  concentrations  of  PCBs, 
PAHs  and  DDT.  Although  the  region  has  main- 
tained an  important  fishing  industry,  there  was  no 
evidence  of  change  in  the  commercial  fish  catch  at 
the  Port  of  Pozzouli  from  1979  to  1983  which 
could  be  correlated  with  contaminated  sediments. 
(See  also  W89-01714)  (Author's  abstract) 
W89-01732 


CONSEQUENCES  OF  ENVIRONMENTAL 
CONTAMINATION  BY  LEAD  MINING  IN 
WALES, 


Bradford  Univ.  (England).  School  of  Environmen- 
tal Science. 
B.  E.  Davies. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  213-220,  3  fig,  37  ref. 

Descriptors:  'Environmental  effects,  'Lead,  'Mine 
wastes,  'Path  of  pollutants,  'Bioaccumulation, 
Water  pollution  effects,  Copper,  Zinc,  Sediment 
contamination,  Soil  contamination.  Rivers,  Wales. 

Lead  mining  in  Wales  originated  before  the  Roman 
Occupation.  The  main  active  period  was  from 
1750-1900  when  zinc  and  copper  were  also  mined 
and  during  this  period  only  simple  and  inefficient 
ore  processing  methods  were  available.  Conse- 
quently large  amounts  of  copper,  lead  and  zinc 
compounds  were  lost  to  the  environment  and  have 
since  become  incorporated  in  sediments  and  soils. 
Locally,  pollution  may  still  occur  from  drainage 
from  abandoned  mines  and  by  mobilization  of  mine 
tailings.  The  present  state  of  Welsh  rivers  ane  the 
distribution  of  contaminants  in  sediments  and  soils 
are  reviewed.  The  uptake  of  heavy  metals  by 
plants  and  the  consequences  for  human  health  are 
also  discussed.  (See  also  W89-01714)  (Author's  ab- 
stract) 
W89-01733 


SEDIMENT-ASSOCIATED  CONTAMINANTS: 
AN  OVERVIEW  OF  SCIENTIFIC  BASES  FOR 
DEVELOPING  REMEDIAL  OPTIONS, 

Technische  Univ.  Hamburg-Harburg  (Germany, 
F.R.). 

U.  Forstner. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  221-246,  7  fig,  3  tab,  248  ref. 

Descriptors:  'Sediment  contamination,  'Literature 
review,  'Path  of  pollutants,  'Water  pollution  ef- 
fects, Water  pollution  sources,  Bioaccumulation, 
Environmental  effects,  Biological  studies,  Chemi- 
cal studies,  Organic  compounds. 

This  review  article  covers  three  major  aspects  of 
scientific  research  on  sediment-associated  contami- 
nants during  the  last  20  years:  (1)  identification  and 
monitoring  of  sources  and  distribution  (sampling; 
Sample  preparation;  analyses,  mainly  of  non-resid- 
ual fractions;  estimation  of  pollution  potential);  (2) 
study  of  processes  and  mechanisms  of  pollutant 
transfer  (interactions  between  dissolved  and  partic- 
ulate element  species;  particle  environments;  trans- 
port and  diagenesis;  colloids;  surface  microlayers; 
particle  related  processes;  bioturbation;  dredging 
operations;  remobilization  of  toxic  elements;  bioac- 
cumulation of  organic  chemicals;  solid/dissolved 
distribution  of  contaminants);  and  (3)  assessment  of 
the  environmental  impact  of  particle-bound  pollu- 
tions (chemical  extraction  sequence;  sediment  bio- 
assay; combined  chemical/biological  test  proce- 
dure). Instead,  empirical  tests  developed  from 
multi-disciplinary  research  on  biological,  chemical 
and  physical  factors  are  applied  for  assessing  the 
reactivity,  mobility  and  bioavailability  of  sediment- 
bound  pollutions  and  for  estimating  the  validity  of 
remedial  measures.  (See  also  W89-01714)  (Author's 
abstract) 
W89-01734 


UNDERGROUND  STORAGE  SYSTEMS:  LEAK 
DETECTION  AND  MONITORING, 

Groundwater  Technology,  Inc.,  Annapolis  Junc- 
tion, MD. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01765 


COMPARISON  OF  FIELD  AND  LABORATO- 
RY BIOACCUMULATION  OF  ORGANIC  AND 
INORGANIC  CONTAMINANTS  FROM  BLACK 
ROCK  HARBOR  DREDGED  MATERIAL, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5C. 
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W89-01773 


PERSISTENCE  OF  BIOLOGICALLY  ACTIVE 
COMPOUNDS  IN  SOIL, 

Wyoming  Univ.,  Laramie.  Dept.  of  Plant  Science. 
S.  E.  Williams. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-010250. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
DOE  Report  No.  DOE/ER/60072-T1,  February 
1987.  106p,  32  fig,  5  tab.  23  ref.  DOE  Contract 
ER60072. 

Descriptors:  *Fate  of  pollutants,  *Soil  contamina- 
tion, 'Water  pollution  effects,  *Oil  shale  wastes, 
•Industrial  wastewater.  Fuel,  Organic  compounds, 
Inorganic  compounds,  Oil  shale.  Biological  studies, 
Plant  growth,  Mycorrhizae,  Waste  disposal.  Land 
treatment,  Leachates,  Nitrogen  bacteria. 

Process  water  produced  during  fossil  fuel  extrac- 
tion generally  contain  high  concentrations  of  dis- 
solved organic  and  inorganic  constituents.  Past 
research  efforts  have  been  directed  toward  evalua- 
tion of  microbial  interactions  with  an  aqueous  ef- 
fluent obtained  from  the  Laramie  Energy  Technol- 
ogy Center's  (LETC)  site  9  in  situ  oil  shale  proc- 
essing experiment  located  near  Rock  Spring,  Wyo- 
ming. Microorganisms  have  been  shown  to  survive 
and  grow  in  this  water  (Omega-9  water).  These 
organisms  have  an  impact  on  stability  of  stored 
Omega-9  water  samples  and  may  be  highly  impor- 
tant in  water  treatment  prior  to  disposal.  However, 
despite  the  importance  of  process  water  treatment, 
a  more  immediate  concern  is  the  influence  of  un- 
treated or  partially  treated  waters  on  the  soil  and 
on  the  biotic  communities  in  direct  contact  with 
soil:  microorganisms  and  plants.  A  fundamental 
question  concerning  process  water  is  the  influence 
they  might  have  on  agricultural  systems  when 
these  waters  come  in  contact  with  soils.  Contact  of 
these  waters  with  soil  will  certainly  modify  physi- 
cal, chemical,  as  well  as  biological  properties  of 
soils.  One  of  the  most  fundamental  biological  prop- 
erties which  influence  plant  growth  are  symbiotic 
microbial  systems  in  the  soil.  These  systems  are  of 
basically  two  categories:  (1)  Nitrogen  fixing  symbi- 
oses  between  prokaryotic  organisms  and  the  plant, 
and  (2)  vesicular  arbuscular  (VA)  mycorrhizal  as- 
sociations between  certain  fungi  and  the  plant. 
Nitrogen  fixation  and  VA  mycorrhizal  associations 
have  been  shown  to  be  negatively  influenced  by 
spent  oil  shale.  VA  mycorrhizal  associations  have 
considerable  beneficial  influence  on  growth  of 
plants  which  they  infect.  These  primarily  act  to 
increase  plant  uptake  of  phosphates  and  water,  as 
well  as  other  essential  nutrients,  and  tend  to  be 
absent  in  severely  disturbed  soils.  It  is  well  estab- 
lished that  VA  mycorrhizal  associations  are  nor- 
mally associated  with  native  plant  communities  in 
arid  regions.  The  objectives  of  this  research  are: 
(1)  treat  representative  soils  with  an  oil  shale  leach- 
ate  water,  (2)  determine  the  influence  of  the  leach- 
ate  on  the  soil's  ability  to  support  plant  growth, 
and  (3)  ascertain  its  influence  on  symbiotic  N2- 
fixing  bacteria  and  mycorrhizal  fungi.  (Lantz-PTT) 
W89-OI778 


ENVIRONMENTAL  MONITORING  AT 
MOUND:  1986  REPORT, 

Monsanto     Research     Corp.,     Miamisburg,     OH. 

Mound. 

D.  G.  Carfagno,  and  B.  M.  Farmer. 

Available  from  the  National  Technical  Information 

Service.  Springfield.  VA.  22161,  as  DE87-010563. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Monsanto  Report  No.  MLM-3427,  May  11,  1987. 

46  p,  5  fig,  30  tab,  17  ref.  append.  DOE  Contract 

DE-ACO4-76-DP0O053. 

Descriptors:  'Monitoring,  'Mound,  'Florida, 
'Great  Miami  River,  'Tritium,  'Nuclear  wastes, 
Plutonium,  Industrial  wastes.  Tritium  oxide,  Stand- 
ards. Air  pollution.  Water  pollution,  Drinking 
water,  Food  chain. 

Mound  is  a  government-owned  facility  operated 
by  Monsanto  Research  Corporation  for  the  U.S. 
Department  of  Energy  (DOE).  In  1949,  Mound 
began  operations  for  the  production  of  nuclear 
weapon     components.     The     local     environment 


around  Mound  was  monitored  primarily  for  tritium 
(3-H)  and  plutonium-238  (238-Pu).  The  results  are 
reported  for  1986.  The  average  concentrations  of 
238-Pu  and  3-H  were  within  the  DOE  interim  air 
and  water  Derived  Concentration  Guides  (DCG) 
for  these  radionuclides.  The  average  incremental 
concentrations  of  238-Pu  and  3-H-oxide  in  air 
measured  at  all  offsite  locations  during  1986  were 
7.5  times  10  to  the  -18th  microCuries/mL  and  10.4 
times  10  to  the  -12th  microCuries/mL,  respective- 
ly. These  correspond  to  0.03%  and  0.01%  of  the 
DOC  Derived  Concentration  Guides  (DCG)  for 
uncontrolled  areas.  The  average  incremental  con- 
centration of  238-Pu  measured  at  all  locations  in 
the  Great  Miami  River  during  1986  was  2.1  times 
10  to  the  -12th  microCuries/mL  which  is  0.0005% 
of  the  DOE  DCG.  The  average  incremental  con- 
centration of  3-H  measured  at  all  locations  in  the 
Great  Miami  River  during  1986  was  0.0000009 
microCuries/mL  which  is  0.005%  of  the  DOE 
DCG.  The  average  concentrations  in  local  private 
and  municipal  drinking  water  systems  were  < 
25%  and  1.5%,  respectively,  of  the  U.S.  EPA 
standards.  The  concentrations  found  in  foodstuffs 
were  extremely  low.  The  dose  equivalent  estimates 
for  the  average  air,  water,  and  foodstuff  concentra- 
tions indicate  that  the  levels  are  within  1%  of  the 
DOE  standard  of  100  mrem.  (Lantz-PTT) 
W89-01779 


INTERCALIBRATION  OF  ANALYTICAL 
METHODS  ON  MARINE  ENVIRONMENTAL 
SAMPLES.  RESULTS  OF  MEDPOL-II  EXER- 
CISE FOR  THE  INTERCALIBRATION  OF 
CHLORINATED  HYDROCARBON  MEASURE- 
MENTS ON  MUSSEL  HOMOGENATE  (MA-M- 
2/OC). 

International      Lab.     of     Marine     Radioactivity, 
Monaco-Ville  (Monaco). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01780 


COMMUNITY  TOXICITY  TESTING. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01783 


MODELING  GROUNDWATER  FLOW  AND 
POLLUTION:  WITH  COMPUTER  PROGRAMS 
FOR  SAMPLE  CASES, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01810 


INTERCALIBRATION  OF  ANALYTICAL 
ETHODS  ON  MARINE  ENVIRONMENTAL 
SAMPLES:  RESULTS  OF  MEDPOL  II  EXER- 
CISE FOR  THE  INTERCOMPARISON  OF 
TRACE  ELEMENT  MEASUREMENTS  ON 
MUSSEL  TISSUE  HOMOGENATE  AND 
MARINE  SEDIMENT  (MA-M-2/TM  AND  SD-N- 
1/2/TM). 

International      Lab.     of     Marine     Radioactivity, 
Monaco-Ville  (Monaco). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01813 


PROCEEDINGS  OF  THE  FOREST-ATMOS- 
PHERE INTERACTION  WORKSHOP. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009894. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Lake  Placid,  New  York,  October  1-4,  1985.  DOE 
Report  No.  CONF-8510250,  May  1987.  249p. 
Edited  by  Harry  Moses,  Volker  A.  Mohnen,  Wil- 
liam E.  Reifsnyder,  and  David  H.  Slade. 

Descriptors:  'Forest  hydrology,  'Canopy,  'Con- 
ferences, 'Acid  rain,  Throughfall,  Biomass,  Infor- 
mation exchange,  Plant  pathology.  Workshops, 
Forests,  Research  priorities. 

Many  of  the  potential  causes  of  forest  decline  are 
considered  in  this  workshop  procedings.  In  addi- 
tion, attention  is  devoted  to  methods  of  detecting 
changes  in  forest  growth  such  as  remote  sensing 
techniques  and  biochemical  indications.  The  work- 
shop  was  divided   into   three   main   sections:   (1) 


Forest  Science  and  Management;  (2)  Atmosphere 
Canopy  Exchange;  and  (3)  Biomass  Decline.  The 
workshop,  aimed  to  (1)  discuss  problem  areas  and 
identify  new  issues  concerning  forest-atmosphere 
interactions;  (2)  provide  information  exchange;  and 
(3)  provide  recommendations  for  research.  (See 
W89-01816  thru  W89-01818)  (Lantz-PTT) 
W89-01815 


CHEMICAL  INTERACTION  OF  A  FOREST 
CANOPY  WITH  THE  ATMOSPHERE, 

Wyoming  Univ.,  Laramie.  Dept.  of  Botany. 
W.  A.  Reiners,  G.  M.  Lovett,  and  R.  K.  Olson. 
IN:  Proceedings  of  the  Forest-Atmosphere  Inter- 
action Workshop.  Lake  Placid,  New  York,  Octo- 
ber 1-4,  1985.  DOE  Report  No.  CONF-8510250, 
May  1987.  p  111-146,  NSF  Grant  BSR-8316228.  7 
fig,  1  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Forest  hydrolo- 
gy, 'Canopy,  'Acid  rain,  Air  pollution,  Sulfates, 
Heavy  metals,  Sulfates,  Nitrites,  Ammonia,  Model 
studies,  Water  chemistry,  Solute  transport, 
Throughfall,  Stemflow. 

A  series  of  investigations  are  reviewed  that  in- 
creased chemical  interactions  between  the  atmos- 
phere and  canopies  of  subalpine  balsam  fir  forests. 
These  forests  are  found  just  below  treeline  in  the 
Adirondack,  Green,  and  White  Mountains  of 
northeastern  U.S.  Besides  being  subject  to  consid- 
erable loading  of  heavy  metals,  NH4(  +  ),  N03(-), 
S04(2-)  and  H(  +  )  ions  through  cloud  droplet  dep- 
osition as  well  as  incident  precipitation,  this  forest 
type  is  a  good  model  for  research  because  of  its 
simplicity  and  small  stature.  Throughfall  (TF)  and 
stemflow  (SF)  solutions  are  characteristically 
highly  enriched  in  Ca(  +  ),  Mg(  +  ),  K(  +  )  and 
S04(2-);  slightly  enriched  in  H(  +  ),  Na(  +  )  and 
sometimes  N03(-),  and  depleted  in  NH4(  +  )  (and 
sometimes  N03(-)).  A  detailed  experimental  analy- 
sis of  efflux  and  influx  of  ions  out  of  and  into 
various  canopy  components  over  time  revealed 
quite  different  behaviors  that  were  specific  to  com- 
ponents, length  of  storm,  and  sometimes  rain  rates. 
These  results  plus  show  interval  analyses  of  natural 
storm  TF-SF  led  to  generalizations  on  ion  flux  in 
storm  events  for  this  canopy,  and  canopies  in  gen- 
eral. Specific  rates  depend  on  the  species  compos- 
ing the  forest  and  the  condition  of  canopy  compo- 
nents during  the  storm.  For  all  canopies,  however, 
the  principal  variables  controlling  TF-SF  flux  rates 
are:  (1)  precipitation  ion  flux  rate;  (2)  canopy  water 
storage  pool  turnover  rate;  (3)  the  concentration 
gradient  between  the  storage  pool  and  tissue  apo- 
plasm;  and  (4)  the  effect  of  the  storage  pool  turn- 
over rate  on  depletion  of  ions  that  efflux,  and  on 
in-tissue  saturation  of  ions  that  influx.  (See  also 
W89-01815)  (Lantz-PTT) 
W89-01816 


GAS  EXCHANGE  BETWEEN  FOREST  AND 
ATMOSPHERE, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Lab. 
C.  E.  Murphy. 

IN:  Proceedings  of  the  Forest-Atmosphere  Inter- 
action Workshop.  Lake  Placid,  New  York,  Octo- 
ber 1-4,  1985.  DOE  Report  No.  CONF-8510250, 
May  1987.  p  147-181,  6  fig,  48  ref.  DOE  Contract 
DE-AC09-76SR00O01. 

Descriptors:  'Forest  hydrology,  'Gas  exchange, 
♦Throughfall,  'Forests,  Path  of  pollutants,  Remote 
sensing,  Air  pollution,  Prediction  model  studies, 
Plant  physiology. 

The  subject  of  gas  exchange  between  the  atmos- 
phere and  forests  has  been  of  interest  to  plant 
scientists  for  many  years  because  of  the  crucial  role 
exchange  of  water  and  carbon  dioxide  plays  in  the 
survival,  growth  and  competition  between  plants. 
More  recently,  attention  has  been  directed  to  gas 
exchange  because  of  interest  in  uptake  of  pollutants 
by  forest  vegetation.  Forest  gas  exchange  is  dis- 
cussed in  terms  of  the  processes  which  control  the 
rate  of  exchange  with  the  atmosphere.  Examples 
show  how  vegetative  uptake  is  controlled  in  gases 
with  different  characteristics.  The  prediction  of 
uptake  for  large  areas  and  over  long  periods  of 
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time  is  discussed  in  terms  of  quantitative  models  of 
the  gas  exchange  processes.  Remote  sensing  is 
suggested  as  a  means  of  obtaining  the  parameters 
needed  to  make  model  predictions.  (See  also  W89- 
01815)  (Author's  abstract) 
W89-01817 

FOREST  SOILS  AND  ACID  DEPOSITION:  AN 
OVERVIEW  AND  SYNTHESIS, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 
D.  Binkley. 

IN-  Proceedings  of  the  Forest-Atmosphere  Inter- 
action Workshop.  Lake  Placid,  New  York,  Octo- 
ber 1-4  1985.  DOE  Report  No.  CONF-85 10250, 
May  1987.  p  222-236,  6  fig,  1  tab,  20  ref.  NSF 
Grant  BSR-8406987. 

Descriptors:  *Acid  rain,  *Forests,  *Soil  contamina- 
tion, *Path  of  pollutants,  Acidification,  Adsorp- 
tion! Weathering,  Ecosystems,  Hydrogen  ion  con- 
centration, Epidemiology,  Policy  making,  Leach- 
ing, Nitrates. 

Soil  acidification  can  be  driven  by  both  deposition 
of  chemicals  from  the  atmosphere  and   internal- 
ecosystem  processes.  The  potential  effects  of  acid 
deposition  can  be  evaluated  in  an  ecosystem  con- 
text through  the  use  of  H(  +  )  budgets.  Soil  acidity 
comprises  H(  +  )  free  in  soil  solution,  exchangeable 
pools  of  H(  +  )  and  A13(  +  ),  and  titratable  pools  of 
H(  +  )  that  can  be  removed  only  by  strong  bases. 
Major  processes  that  add  H(  +  )  to  ecosystems  in- 
clude: dissociation  of  carbonic  acid  (formed  by 
carbon  dioxide  dissolving   in   water),   production 
and  dissociation  of  organic  acids,  uptake  of  nutri- 
ent cations  by  plants  and  microbes,  production  of 
nitric   acid   from  oxidation   of  ammonia  coupled 
with  nitrate  leaching  from  the  soil,  and  atmospher- 
ic deposition.  Major  H(  +  )  consuming  processes 
include:  adsorption  on  cation  exchange  sites,  pro- 
tonation  of  organic  acids,  release  of  nutrient  ca- 
tions from  organic  matter  through  decomposition 
or  fire,  specific  adsorption  of  anions,  and  weather- 
ing of  soil  minerals.  Soils  that  are  most  sensitive  to 
acidification  are  often  characterized  as  young,  shal- 
low, coarse-textured,  and  lacking  in  carbonates  and 
other  readily  weatherable  minerals.  Aquatic  eco- 
systems can  be  acidified,  or  subjected  to  elevated 
inputs  of  aluminum,  even  if  atmospheric  deposition 
has  not  acidified   surrounding  terrestrial   ecosys- 
tems. Much  research  is  needed  to  improve  our 
understanding   of  H(  +  )   budgets   and   ecosystem 
acidification,  but  obtained  only  in  severely  dam- 
aged ecosystems.  Policy  makers  need  to  view  the 
risks  from  a  epidemiological  viewpoint  rather  hope 
for  conclusive  scientific  experimentation.  (See  also 
W89-01815)  (Author's  abstract) 
W89-01818 


HANDBOOK  OF  NONPOINT  POLLUTION: 
SOURCES  AND  MANAGEMENT, 

Marquette  Univ.,  Milwaukee,  WI.  Dept.  of  Civil 
Engineering. 

V.  Novotny,  and  G.  Chesters. 
Van  Nostrand  Reinhold  Environmental  Engineer- 
ing  Series.    Van    Nostrand    Reinhold    Co..    New 
York.  1981.  555p. 

Descriptors:  'Water  pollution  sources,  *Land  use, 
•Acid  rain,  »Nonpoint  pollution  sources,  Water 
pollution  effects,  Erosion,  Air  pollution,  Ground- 
water pollution  control,  Urban  runoff,  Water  con- 
servation, Model  studies,  Water  pollution  control. 

Until  recently,  almost  all  pollution  control  efforts 
focused  on  reduction  of  pollution  from  point 
sources  such  as  municipal  sewage  and  industrial 
wastewater.  Extensive  research  has  revealed,  how- 
ever, that  major  problems  are  caused  by  nonpoint 
pollutants  -  those  originating  from  aerial  diffuse 
sources  that  are  mostly  related  to  man's  use  of 
land.  Sources  and  magnitudes  of  nonpoint  pollu- 
tion, major  causative  factors,  and  disturbing  activi- 
ties on  land  that  lead  to  elevated  pollution  loadings 
from  diffuse  sources  are  described.  Related  topics 
discussed  in  detail  include  erosion,  hydrologic  fac- 
tors, atmospheric  deposition  and  acid  rain,  soil 
degradation  and  absorption  of  pollutants,  ground- 
water pollution,  urban  nonpoint  pollution  and  its 
mitigation,  nonurban  pollution  and  soil  conserva- 


tion practices,  modeling  techniques,  management 
practices  for  control  of  nonpoint   pollution,  and 
long-range  planning  for  nonpoint  pollution  control. 
(Lantz-PTT) 
W89-01822 

VADOSE  ZONE  MODELING  OF  ORGANIC 
POLLUTANTS. 

Lewis  Publishers,  Inc.,  Chelsea.  Michigan.  1986. 
295p.  Edited  by  Stephen  C.  Hern  and  Susan  M. 
Melancon. 

Descriptors:  *Path  of  pollutants,  *Model  studies, 
♦Organic  compounds,  *Vadose  water,  *Soil  con- 
tamination, 'Soil  water.  Solute  transport,  Ground- 
water movement,  Chemical  reactions,  Geochemis- 
try. 

A  variety  of  stochastic  and  deterministic  soil  leach- 
ing models  have  been  developed  in  the  past 
decade,  particularly  to  measure  the  transport  and 
transformation  of  organic  pollutants  moving 
through  the  vadose  zone.  The  Frist  four  chapters 
of  the  book  provide  background  information  to  the 
general  model  user.  Chapter  1  includes  an  over- 
view of  the  basic  soil  processes  represented  in 
vadose  zone  model,  including  process  definitions 
and  common  model  assumptions.  In  particular, 
SESOIL,  PRZM,  and  PESTAN  transformation 
processes  presumed  operative  in  the  vadose  zone 
are  examined  more  closely.  Chapter  3  introduces  a 
stepwise  generic  approach  for  the  implementation 
of  a  data  acquisition  strategy  which  can  be  used  in 
field  model  testing.  This  chapter  provides  guide- 
lines on  criteria  to  be  used  in  model  selection  and 
establishment  of  validation  acceptance  criteria,  as 
well  as  site  and  compound  selection,  and  imple- 
mentation of  a  field  sampling  program.  Chapters  4 
and  5  then  present  two  scenarios  describing  actual 
field  validation  attempts  using  the  three  models 
that  have  been  more  closely  scrutinized.  The 
second  section  presents  papers  on  chemical  proc- 
esses, parameter  estimation,  and  variability  in  the 
vadose  zone,  thorough  discussions  of:  chemical 
movement  through  soil,  volatilization  from  soil, 
adsorption  of  organic  chemicals  onto  soil,  biotrans- 
formation, nonbiological  transformation,  and  spa- 
tial variability  of  soil  properties.  (See  W89-01860 
thru  W89-01870)  (Lantz-PTT) 
W89-01859 


OVERVIEW  OF  TERRESTRIAL  PROCESSES 
AND  MODELING, 

Aqua  Terra  Consultants,  Palo  Alto,  CA. 

A.  S.  Donigian,  and  P.  S.  C.  Rao. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

3-35,  2  fig,  4  tab,  73  ref. 

Descriptors:  *Path  of  pollutants,  *Model  studies, 
♦Fate  of  pollutants,  *Soil  water.  Mathematical 
models,  Groundwater  movement,  Vadose  water. 
Pesticides. 

The  terrestrial  environment  which  extends  from 
the  top  of  the  growing  vegetation  to  the  capillary 
fringe  of  groundwater  is  the  primary  home  for 
most  living  things  on  earth.  Chemicals  are  deliber- 
ately introduced  into  this  environment  to  grow  and 
expand   the   food   supply,   to  protect   people  and 
crops  from  pests  and  disease,  and  to  dispose  of 
wastes;    unintended    entry    also    occurs    through 
transport  accidents,  inaccurate  or  inappropriate  ap- 
plication procedures,  and  leaking  storage  facilities. 
This  chapter  presents  an  overview  of  the  processes 
influencing  the  fate  and  migration  of  chemicals  in 
the  terrestrial   environment.   This  overview   pro- 
vides the  framework  for  discussing  the  underlying 
concepts  of  mathematical  models  that  have  been 
developed  both  as  research  tools  (to  help  better 
understand  the  terrestrial  system)  and  as  regulatory 
or  management  tools  (to  help  assess  and  control 
the  exposure  and  risks  resulting  from  chemical  use 
and  waste  disposal).  Model  classifications  are  dis- 
cussed   selected  models  are  described  (PESTAN, 
SESOIL,  PRZM,  CREAMS2  and  HELP)  model 
selection  criteria  and  guidelines  are  presented,  and 
model  limitations  are  explored  in  terms  of  their 
ability  to  represent  chemical  fate  and  movement  in 
the  soil  environment.  (See  also  W89-01859)  (Lantz- 
PTT) 


W89-01860 

TRANSPORT  MECHANISMS  AND  LOSS 
PATHWAYS  FOR  CHEMICALS  IN  SOIL, 

California  Univ.,  Riverside. 

W.  A.  Jury,  and  R.  L.  Valentine. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

37-60,  5  tab,  67  ref. 

Descriptors:  *Solute  transport,  *Soil  water,  *Path 
of  pollutants,  *Fate  of  pollutants,  *Soil  water, 
♦Degradation,  Mass  flow,  Liquid  diffusion,  Vapor 
diffusion,  Hydrodynamic  dispersion,  Leaching, 
Volatilization,  Biodegradation,  Diffusion,  Disper- 
sion. 

Chemicals  are  transported  through  soil  principally 
by    three    mechanisms:    mass    flow    of   dissolved 
chemical  within  moving  solution,  liquid  diffusion 
within  soil  solution,  and  gaseous  diffusion  within 
soil   air  voids.  The  first   mechanism,   mass  flow, 
refers  to  the  passive  transport  of  dissolved  solute 
within  moving  soil  water  which  is  approximated  as 
the  product  of  the  volume  flux  of  water  times  the 
dissolved    solute   concentration.    Liquid    diffusion 
refers   to   the   transport   of  the   dissolved   solutes 
within  solution  by  intermolecular  collision  which 
move  the  solute  from  regions  of  the  higher  solute 
density  to  lower  solute  density.  Similarly,  chemical 
vapor  molecules  in  the  soil  air  spaces  also  undergo 
molecular  collisions  and  spread  out  by  vapor  diffu- 
sion which  is  expressed  as  the  product  of  the  vapor 
density  or  concentration  gradient  and  a  propor- 
tionality coefficient  called  the  soil  vapor  diffusion 
coefficient.  The  apparent  solute  diffusion  arising 
from  the  mass  flux  effects  which  are  obscured  by 
mathematical  volume  averaging  is  called  hydrody- 
namic dispersion.  Chemicals  added  to  a  soil  profile 
from  the  surface  may  leave  the  zone  of  incorpora- 
tion by  one  of  three  loss  pathways.  The  first  path- 
way, known  as  leaching,  takes  place  principally  by 
mass  flow  and  refers  to  the  downward  movement 
of  dissolved  chemical.  The  second  loss  pathway, 
volatilization,  refers  to  the  loss  of  chemical  vapor 
to  the  atmosphere  through  the  soil  surface.  The 
final  loss  pathway,  degradation,  refers  to  the  bio- 
logical or  chemical  transformation  of  the  chemical 
to  a  different  form  with  properties  distinct  from 
those  of  the  chemical  prior  to  transformation.  Each 
of  these  loss  pathways  is  discussed  in  greater  detail 
in  this  chapter.  (See  also  W89-01859)  (Lantz-PTT) 
W89-01861 


GENERIC  STEPS  IN  THE  FIELD  VALIDA- 
TION OF  VADOSE  ZONE  FATE  AND  TRANS- 
PORT MODELS, 

Environmental    Protection    Agency,    Las    Vegas, 

NV. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-01862 

EXAMPLE  FIELD  TESTING  OF  SOIL  FATE 
AND  TRANSPORT  MODEL,  PRZM,  DOUGH- 
ERTY PLAIN,  GEORGIA, 

Environmental    Protection    Agency.    Las    Vegas, 

NV. 

K.  F.  Hedden. 

IN-  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

81-101,  3  fig,  8  tab,  25  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants *Data  interpretation,  *Soil  water,  *Model 
studies,  Field  tests,  PRZM,  Dougherty  Plain, 
Georgia,  Solute  transport,  Vadose  water. 

A  major  problem  for  any  validation  or  testing 
effort  is  obtaining  a  data  set  that  has  determined 
the  needed  parameters  and  has  sampled  the  appro- 
priate variables  for  an  adequate  period  of  time.  The 
first  example  described  in  this  chapter  is  an  effort 
that  was  designed  with  the  express  purpose  of 
testing  a  particular  vadose  zone  model,  PRZM. 
The  steps  followed  are:  (1)  Identify  Model  User's 
Need-  (2)  Examine  the  Model;  (3)  Evaluate  the 
feasibility  of  field  validation;  (4)  Develop  accept- 
ance criteria  for  validations;  (5)  Determine  field 
validation  scenario;  and  (6)  Plan  and  conduct  field 
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validations.  This  effort  is  not  yet  complete,  so  only 
the  initial  stages  are  described,  but  should  serve  to 
give  the  reader  an  idea  of  what  is  involved  in 
testing  a  model.  (See  also  W89-01859)  (Lantz- 
PTT) 
W89-01863 


EXAMPLE  MODEL  TESTING  STUDIES, 

Aqua  Terra  Consultants,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-01864 


CHEMICAL  MOVEMENT  THROUGH  SOIL, 

California  Univ.,  Riverside. 

W.  A.  Jury. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

135-158.  3  tab,  55  ref. 

Descriptors:  'Path  of  pollutants,  *Soil  water, 
*Vadose  water,  *Solute  transport,  Porosity,  Per- 
meability, Clay,  Organic  matter,  Water  retention, 
Temperature,  Precipitation,  Evapotranspiration, 
Irrigation  practices,  Crops. 

At  this  time  there  have  been  identified  a  significant 
number  of  soil  (water  content,  bulk  density  or 
porosity,  permeability  (saturated),  clay  content, 
surface  area,  organic  matter  content,  depth  to 
groundwater,  and  water  retention  (field  capacity)), 
environmental  (temperature,  precipitation  and  eva- 
potranspiration), and  management  (chemical  con- 
centration, irrigation  management,  crop  character- 
istics) parameters  which  influence  chemical  trans- 
port through  soil,  and  a  large  body  of  information 
has  been  assembled  for  finding  the  relationship 
between  these  parameters  and  the  chemical  trans- 
port. From  years  of  study  under  controlled  condi- 
tions, a  substantial  theoretical  framework  has  been 
developed  for  describing  water  and  chemical  trans- 
port. This  theory  uses  differential  equations  devel- 
oped from  a  macroscopic  mass  balance  and  uses 
flux  equations  obtained  as  an  extension  to  equations 
which  are  valid  in  one  phase  systems.  Chemical 
transport  generally  involved  liquid,  vapor,  and  ad- 
sorbed phases  so  that  a  relationship  between  the 
phases  is  also  used  in  addition  to  the  transport 
equation.  Although  rate  limitations  can  be  expect- 
ed to  alter  this  equilibrium  relation  under  general 
conditions,  models  frequently  simplify  this  using 
linear  equilibrium  partition  coefficients.  For  such 
systems,  the  three-phase  transport  may  be  replaced 
by  an  equivalent  representation  in  terms  of  total 
concentration  using  equivalent  three-phase  trans- 
port velocities  and  dispersion  coefficients.  (See  also 
W89-01859)(Lantz-PTT) 
W89-0I865 


VOLATILIZATION  FROM  SOIL, 

California  Univ.,  Riverside. 

W.  A.  Jury. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

159-176,  2  fig,  2  tab.  28  ref. 

Descriptors:  *Fate  of  pollutants,  *Soil  contamina- 
tion, 'Volatilization,  'Evaporation,  Porosily,  Infil- 
tration, Clay,  Temperature,  Wind,  Evaporation, 
Irrigation,  Precipitation,  Diffusion 

Volatilization  is  defined  as  the  loss  of  chemicals  in 
vapor  form  from  soil  surfaces  to  the  atmosphere. 
This  process  is  ultimately  limited  by  the  chemical 
vapor  concentration  which  is  maintained  at  the  soil 
surface  and  by  the  rate  at  which  this  vapor  is 
carried  away  from  the  soil  surface  to  the  atmos- 
phere The  potential  volatility  of  a  chemical  is 
related  to  its  inherent  saturated  vapor  pressure,  but 
the  actual  volatilization  rate  from  soil  in  any  specif- 
ic circumstance  will  depend  on  all  soil,  atmospher- 
ic, or  management  factors  which  influence  the 
behavior  of  the  chemical  at  the  soil-air-water  inter- 
face. Rate  process  interactions  at  the  soil  surface 
(soil  chemical  vapor  density  and  vapor  movement 
from  soil  to  atmosphere),  chemical  movement  from 
soil  to  the  soil  surface  (gaseous  diffusion;  hydrody- 
namic  dispersion;  and  soil,  environmental,  and 
management  factors  influencing  chemical  volatili- 
zation from  soil),  soil  parameters  (soil  water  con- 
tent, bulk  density  or  porosity,  clay  content,  and 


adsorption  site  density),  environmental  parameters 
(temperature,  wind,  evaporation,  and  precipita- 
tion), and  management  parameters  (chemical  con- 
centration, depth  of  concentration,  depth  of  incor- 
poration, irrigation  management,  and  soil  manage- 
ment), are  the  major  points  of  volatilization  dis- 
cussed in  this  chapter.  (See  also  W89-01859) 
(Lantz-PTT) 
W89-01866 


ADSORPTION  OF  ORGANIC  CHEMICALS 
ONTO  SOIL, 

California  Univ..  Riverside. 

W.  A.  Jury. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

177-189,  2  tab,  39  ref. 

Descriptors:  'Adsorption,  'Organic  compounds, 
'Soil  contamination,  'Path  of  pollutants,  Chemical 
reactions,  Molecular  structure,  Adsorption,  De- 
sorption,  Model  studies,  Soil  properties. 

Adsorption  refers  to  the  bonding  of  a  solute  to 
adsorption  sites  on  the  soil  solids,  either  soil  miner- 
al surfaces  or  organic  matter  surfaces.  The  effect  of 
this  bonding  is  to  temporarily  immobilize  the  mole- 
cule from  transport  in  either  the  solution  or  vapor 
phase.  In  most  quantitative  descriptions  of  soil 
chemical  transport  processes  in  soil,  the  adsorbed 
molecules  are  represented  as  a  separate  phase,  i.e., 
distinct  from  vapor  or  solution  phases.  Bonding 
mechanisms,  practical  limitations  to  applying  ad- 
sorption models  to  field  studies  (adsorption-desorp- 
tion  hysteresis,  influence  of  soil  structure,  influence 
of  spatial  variability,  nonequilibrium  adsorption, 
and  linear  adsorption  models),  and  field  measure- 
ment of  adsorption  parameters,  are  the  focus  of 
discussion  in  this  chapter.  (See  also  W89-01859) 
(Lantz-PTT) 
W89-01867 


BIOTRANSFORMATION, 

Iowa  Univ.,  Iowa  City. 

R.  L.  Valentine,  and  J.  L.  Schnoor. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

191-222,  3  tab,  93  ref. 

Descriptors:  'Biotransformation,  'Biodegradation, 
'Path  of  pollutants,  'Soil  chemistry,  'Fate  of  pol- 
lutants, 'Soil  bacteria,  Kinetics,  Hydrogen  ion  con- 
centration. Temperature,  Clay,  Nutrients. 

The  term  biotransformation  is  a  general  term  de- 
scribing any  alteration  of  a  compound  affected  by 
living  organisms.  Biodegradation  is  a  more  specific 
term  usually  referring  to  a  biologically  mediated 
transformation  of  a  chemical  into  more  simple 
products  by  the  removal  of  one  or  more  substitu- 
ent  groups.  Neither  of  these  terms  expresses  the 
extent  of  change  in  the  identity  of  a  compound,  the 
mechanisms  involved  in  that  change,  the  rate  at 
which  this  change  occurs,  or  the  species  responsi- 
ble for  this  change.  Information  on  biological  reac- 
tions, kinetics  of  biotransformation,  factors  influ- 
encing biotransformation,  availability  of  the  chemi- 
cal, major  factors  affecting  biodegradation  (pH, 
temperature,  water  content,  carbon  content,  clay 
content,  oxygen,  nutrients,  microbial  population 
acclimation,  and  concentration),  estimation  of  rate 
parameters  and  limitations  to  applying  degradation 
rate  expressions,  further  this  discussion  on  biotrans- 
formation. (See  also  W89-01859)  (Lantz-PTT) 
W89-01868 


NONBIOLOGICAL  TRANSFORMATION, 

Iowa  Univ.,  Iowa  City. 

R.  L.  Valentine. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

223-243,  2  tab,  58  ref. 

Descriptors:  'Soil  Chemistry,  'Fate  of  pollutants, 
'Soil  water,  Path  of  pollutants,  Vadose  water, 
Photochemistry,  Hydrolysis,  Oxidation-reduction 
reactions. 

While  all  processes  leading  to  structural  changes  in 
chemicals  can  be  considered  as  occurring  as  the 


result  of  chemical  reactions,  these  processes  can  be 
categorized  as  being  either  biological,  chemical,  or 
photochemical  transformations.  Chemical  transfor- 
mations of  importance  in  the  soil  environment  in- 
clude hydrolysis  and  oxidation-reduction  reactions 
(Redox  reactions).  Photochemical  transformations 
can  occur  only  in  the  presence  of  light  and  hence 
are  expected  to  be  important  only  at  or  very  near 
the  soil  surface.  (See  also  W89-01859)  (Lantz-PTT) 
W89-01869 


AQUATIC  TOXICOLOGY  AND  ENVIRON- 
MENTAL FATE:  NINTH  VOLUME. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

A  Symposium  Sponsored  by  the  American  Society 
for  Testing  and  Materials  Committee  E-47  on  Bio- 
logical Effects  and  Environmental  Fate,  Philadel- 
phia, Pennsylvania,  April  14-16,  1985.  ASTM  Spe- 
cial Technical  Publication  921,  1986.  530p.  Edited 
by  Ted  M.  Poston  and  Rich  Purdy. 

Descriptors:  'Toxicology,  'Fate  of  pollutants, 
•Toxicity,  'Environmental  effects,  'Aquatic  toxi- 
cology, Bioaccumulation,  Biotransformation,  Or- 
ganic compounds,  Bioassay,  Biological  studies, 
Trout,  Light  intensity,  Temperature,  Nutrients, 
Monitoring,  Symposium. 

A  major  emphasis  of  this  Ninth  Symposium  on 
Aquatic  Toxicology  and  Environmental  Fate  was 
bioaccumulation  and  biotransformation  of  xenobio- 
tics.  The  ability  of  aquatic  organisms  to  metabolize 
toxic  chemicals  may  help  establish  acceptable 
levels  of  exposure  for  aquatic  organisms.  Metabo- 
lism of  several  organic  compounds  were  investigat- 
ed in  trout,  blue  crabs,  and  bivalve  mollusks.  In 
some  cases,  metabolized  compounds  may  become 
mutagenic  or  carcinogenic.  Two  studies  report  on 
the  use  of  the  rainbow  trout  embryo  for:  (1)  metab- 
olism studies,  and  (2)  studies  on  toxicity,  teratogen- 
icity, and  carcinogenicity.  The  data  generated 
from  these  types  of  studies  not  only  help  under- 
stand potential  environmental  impacts,  but  also 
indicate  potential  hazards  to  humans.  The  use  of 
lower  organisms  and  other  alternative  test  systems 
for  assessing  the  hazards  of  chemicals  to  humans 
was  reviewed.  The  effects  of  light  intensity,  photo- 
period,  temperature,  and  nutrition  on  reproduction 
and  survival  of  Daphnia  magna  was  evaluated  with 
respect  to  toxicity  testing.  Quality  assurance  has 
emerged  as  a  necessary  component  of  toxicity  test- 
ing. The  quality  assurance  programs  for  the  hydra 
reaggregation  test  and  the  hydrogen  oxidation  soil 
bioassay  are  covered  in  this  volume.  Additional 
sections  of  this  volume  deal  with  biomonitoring, 
new  test  methods,  and  the  relationship  between 
sediment  and  toxicity  and  bioavailability  of  chemi- 
cals. As  an  evolving  science,  new  and  innovative 
methods  are  constantly  being  developed  to  evalu- 
ate the  toxicity  of  new  chemicals.  Specific  con- 
cerns, such  as  the  influence  of  environmental  fac- 
tors on  toxicity,  require  the  development  of  spe- 
cialized test  procedures.  Binding  of  toxicants  to 
sediments  is  the  predominant  environmental  vector 
for  removal  of  most  toxicants  from  the  water 
column.  This  process  results  in  accumulations  of 
toxic  compounds  in  sediments,  a  condition  that  has 
caused  considerable  research  activity  in  the  envi- 
ronmental arena.  The  approaches  to  deal  with  this 
problem  involve  modeling  efforts  to  predict  toxici- 
ty based  on  thermodynamic  equilibria  of  metals  to 
laboratory  and  field  studies  focusing  on  the  toxici- 
ty of  organic  compounds  to  sorbed  to  organically 
enriched  sediments.  (See  W89-01893  thru  W89- 
01929)  (Lantz-PTT) 
W89-0I892 


DESIGN  CRITERIA  FOR  A  PREDICTIVE  ECO- 
LOGICAL EFFECTS  MODELING  SYSTEM, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01896 


FACTORS  AFFECTING  THE  ACCEPTANCE 
AND  REJECTION  OF  GENETICALLY  AL- 
TERED MICROORGANISMS  BY  ESTAB- 
LISHED NATURAL  AQUATIC  COMMUNI- 
TIES, 
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Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
J.  Cairns,  and  J.  R.  Pratt. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  207-221,  3  fig,  1  tab,  36  ref. 

Descriptors:  "Genetic  pollution,  *Genetics,  •Eco- 
systems, *Aquatic  environment,  'Fate  of  pollut- 
ants, Environmental  engineering,  Aquatic  toxicol- 
ogy, Ecological  effects,  Population  exposure. 

Unlike  toxic  chemicals,  genetically  altered  orga- 
nisms have  the  potential  to  move  between  ecosys- 
tems and  increase  in  number.  Many  organisms  used 
in  genetic  engineering  research  are  derived  from 
common  free-living  and  pathogenic  forms.  Estab- 
lishment of  genetically  altered  species  in  ecosys- 
tems depends  on  rates  of  introduction,  probability 
of  finding  acceptable  or  optimal  conditions,  rate  of 
export  to  other  habitats,  rate  of  extinction  from 
suitable  habitat,  ability  to  compete  with  organisms 
with  similar  niche  requirements,  functional  compa- 
tability  with  non-competitors,  relative  stress  condi- 
tions in  the  receiving  system,  and  many  other 
factors.  In  some  cases,  the  introduction  of  geneti- 
cally altered  species  will  be  accidental  (for  exam- 
ple, escape  from  a  laboratory  or  industrial  process 
site).  In  other  cases,  release  will  be  part  of  a 
management  plan  (for  example,  release  of  orga- 
nisms to  degrade  pollutants  or  produce  pesticides). 
In  both  cases,  it  will  be  important  to  estimate  the 
fate,  survival  potential,  and  probability  of  adverse 
ecological  effects  of  any  release  into  the  environ- 
ment. (See  also  W89-01892)  (Author's  abstract) 
W89-01908 


METABOLISM  OF  BENZO(A)PYRENE  BY  A 
MIXED  FUNCTION  OF  OXYGENASE  SYSTEM 
IN  BLUE  CRABS,  CALLINECTES  SAPIDUS, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01910 


BIOTRANSFORMATION  OF 

BENZO(A)PYRENE  BY  MERCENARIA  MER- 
CENARY AND  CRASSOSTREA   VIRGINICA, 

Sloan-Kettering  Inst,  for  Cancer  Research,  New 

York. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-019U 


BIOCONCENTRATION,  DETOXIFICATION, 
AND  EXCRETION  OF  MUTAGENIC  RIVER 
POLLUTANTS  IN  FISH  BILE, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  of  Muta- 
genesis and  Carcinogenesis. 
C.  F.  Van  Kreijl,  D.  De  Zwart,  and  W.  Slooff. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  268-276,  4  fig,  19  ref. 

Descriptors:  "Toxicology,  "Fate  of  pollutants, 
•Water  pollution  effects,  'Aquatic  toxicology, 
•Bioaccumulation,  *Fish  physiology,  'Rhine 
River,  *Bile,  'Mutagenicity,  Organic  compounds, 
Rainbow  trout,  Aromatic  compounds. 

The  continuous  presence  of  unknown  Salmonella 
mutagens  in  XAD-concentrates  of  Rhine  river 
water  has  been  shown  in  previous  studies.  Using 
nitro-reductase  deficient  bacterial  strains  and  silica 
fractionation,  this  study  strongly  indicates  that  the 
responsible  compounds  may  consist  of  nitro  substi- 
tuted aromatics  (with  additional  polar  groups  or 
heterocyclic  structures)  and  aromatic  amines.  The 
same  type  of  mutagens  could  be  detected  (10,000- 
fold)  in  the  bile  of  rainbow  trout  exposed  to  Rhine 
river  water.  Considering  the  accumulated  muta- 
genic activity  in  natural  occurring  fish,  this  obser- 
vation argues  in  favor  of  a  true  bioconcentration 
process  of  water-borne  mutagens  in  fish  bile.  The 
clearance  of  mutagenic  activity  of  bile  after  trans- 


ferring the  fish  to  clean  water  again  is  indicative 
for  the  importance  of  biliary  excretion  of  xenobio- 
tics  and  their  metabolites.  (See  also  W89-01892) 
(Author's  abstract) 
W89-01913 

INFLUENCE  OF  AGE  ON  PATTERNS  OF 
UPTAKE  AND  EXCRETION  OF  POLYCYCLIC 
AROMATIC  HYDROCARBONS  IN  THE  RAIN- 
BOW TROUT  EMBRYO, 

Washington  Univ.,  Seattle.  School  of  Medicine. 
R.  G.  Stahl,  and  R.  M.  Kocan. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  287-303,  3  fig,  6  tab,  23  ref. 

Descriptors:  *Path  of  pollutants,  'Toxicology, 
•Aromatic  compounds,  'Aquatic  toxicology,  •Hy- 
drocarbons, *Rainbow  trout,  *Embryos,  *Water 
pollution  effects,  Bioassay,  Metabolism,  Fish  physi- 
ology, Benzo(a)pyrene,  Organic  compounds. 

An  investigation  of  the  uptake,  metabolism,  and 
excretion  of  benzo(a)pyrene  (B(a)P)  and  its  meta- 
bolites in  developing  rainbow  trout  embryos  and 
larvae,  as  well  as  the  effects  of  mixed  function 
oxygenase  (MFO)  inducers  on  these  processes,  has 
been  conducted.  The  time  of  exposure  during  de- 
velopment has  a  significant  effect  on  the  rate  of 
uptake  and  excretion,  and  MFO  inducers  can  sig- 
nificantly influence  the  rate  of  excretion  of  the 
metabolites.  In  addition,  the  appearance  of  measur- 
able B(a)P  monooxygenase  activity  is  related  to 
the  embryo's  developmental  stage,  and  embryonic 
trout  metabolize  B(a)P  to  compounds  similar  to 
those  produced  by  adult  fish  and  mammals.  (See 
also  W89-01892)  (Author's  abstract) 
W89-01915 


BIOCONCENTRATION  OF  HYDROPHOBIC 
CHEMICALS  IN  FISH, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
A.  Opperhuizen. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  304-315,  4  fig,  2  tab,  19  ref. 

Descriptors:  *Path  of  pollutants,  'Aquatic  toxicol- 
ogy, 'Toxicology,  'Hydrophobicity,  'Organic 
compounds,  'Fish,  'Bioconcentration,  Bioaccumu- 
lation, Polychlorinated  biphenyls,  Model  studies, 
Dioxin,  Fish  physiology. 

Uptake  rate  constants  by  fish  of  di-,  tetra-,  hexa-, 
octa-,  and  decachlorobiphenyls  are  independent  of 
the  solute's  hydrophobicity.  By  combining  a  two- 
compartment  bioconcentration  model  with  a  modi- 
fied membrane  permeation  model,  simple  relation- 
ships between  uptake  rate  constants  into  fish  and 
the  solutes'  hydrophobicities  and  molecular  con- 
figurations are  obtained.  The  observed  lack  of 
uptake  by  fish  of  hexabromobenzene,  octachloron- 
aphthalene,  and  octachlorodibenzo-p-dioxin  is  not 
due  to  insufficient  exposure  concentrations,  since 
the  exposure  concentrations  of  these  compounds  in 
the  continuous  flow  water  saturation  system  were 
significantly  higher  than  those  of  some  polychlori- 
nated biphenyls  (PCB)  congeners.  Lack  of  uptake 
of  these  chemicals  can  be  explained  by  proposing 
an  influence  of  membrane  permeation  on  the  mech- 
anism of  bioconcentration.  For  these  compounds, 
it  is  shown  that  size  rather  than  octan-1-ol/ water 
partition  coefficients  or  aqueous  solubility  causes  a 
lack  of  uptake  by  fish.  (See  also  W89-01892)  (Au- 
thor's abstract) 
W89-01916 


EFFECT  OF  NATURAL  WATER  SOURCE  ON 
THE  TOXICITY  OF  CHEMICALS  TO  AQUAT- 
IC MICROORGANISMS, 

Smith  Kline  and  French  Labs.,  King  of  Prussia, 

PA. 

For  primary  bibliographic  entry  see  Field  5A. 


W89-01925 

AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: SEVENTH  SYMPOSIUM. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01930 


SEDIMENT  MICROBIAL  ACTIVITY  TESTS 
FOR  THE  DETECTION  OF  TOXICANT  IM- 
PACTS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01944 


USING  THE  NATURAL  DETOXIFICATION 
CAPACITIES  OF  MARINE  ORGANISMS  TO 
ASSESS  ASSIMILATIVE  CAPACITY, 

Southern  California  Coastal  Water  Research 
Project  Authority,  Long  Beach. 
D.  A.  Brown,  S.  M.  Bay,  and  R.  W.  Gossett. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  364-382,  7  fig,  2  tab,  64  ref.  NOAA/ 
OMPA  Grants  NA80RAD00040  and 

NA82RAD00003. 

Descriptors:  'Toxicology,  *Biodegradation,  'Path 
of  pollutants,  'Fate  of  pollutants,  *Water  pollution 
effects,  'Bioaccumulation,  'Aquatic  toxicology, 
•Detoxification,  Chemical  analysis,  Enzymes, 
Marine  environment,  Cadmium,  Copper,  Zinc, 
Heavy  metals,  Tissue  analysis,  Toxicity. 

A  test  for  determining  the  toxicity  of  contaminants 
in  the  environment  is  described,  with  a  proposal 
that  this  test  can  be  used  to  determine  assimilative 
capacity  for  some  contaminants.  This  test  is  based 
upon  the  observation  that  organisms  have  a  meas- 
urable capacity  to  internally  detoxify,  and  thereby 
safely  assimilate,  metal  and  organic  contaminants. 
Toxic  effects  of  contaminants  appear  to  coincide 
with  saturation  of  in  vivo  detoxification  systems 
with  metal  or  organic  contaminants  and  appear- 
ance of  these  contaminants  at  intracellular  sites  of 
toxic  action.  A  simple  gel  chromatography  proce- 
dure has  been  devised  to  determine  the  intracellu- 
lar    partitioning     of    contaminants    between     an 
enzyme-containing  (ENZ)  pool  which  is  a  site  of 
toxic   action   for  both   metals   and   organic   com- 
pounds,  a   metallothionein-containing   (MT)  pool 
which  is  a  site  of  detoxification  for  metals,  and  a 
glutathione-containing  (GSH)  pool  which  is  a  site 
of  detoxification  for  organic  compounds.  Several 
marine  species  including  sea  urchins,  scorpion  fish, 
croakers,  and  Dover  sole  were  sampled  from  pop- 
ulations living  near  and  away  from  a  major  Cali- 
fornia municipal  wastewater  outfall,  and  the  parti- 
tioning of  contaminants  between  intracellular  pools 
was  determined.  Cadmium,  copper,  and  zinc  ap- 
peared to  be  successfully  detoxified  by  the  MT 
pool  in  all   field-exposed  organisms.   Oxygenated 
metabolites  appeared  to  have  exceeded  the  capac- 
ity of  the  GSH  pool  in  field-exposed  croakers  and 
Dover  sole,  with  fatty  livers  and  fin  erosion,  re- 
spectively. Therefore,  at  present  levels  of  contami- 
nation of  southern  California  coastal  waters,  the 
detoxification    (assimilative)    capacity    of    some 
marine  organisms  for  certain  trace  metals  does  not 
appear  to  have  been  exceeded,  whereas  that  for 
organic  contaminants  has.  Sediments  and  their  as- 
sociated microorganisms  were  also  suggested  to 
have  a  measurable  capacity  to  detoxify  contami- 
nants by  binding  them  so  that  they  are  not  bioavai- 
lable  or  by  degrading  them  to  nontoxic  forms.  (See 
also  W89-01930)  (Author's  abstract) 
W89-01953 


I 

i 
i 


MODEL  FOR  PREDICTING  THE  INFLUENCE 
OF  SUSPENDED  SEDIMENTS  ON  THE  BIOA- 
VAILABILITY     OF      NEUTRAL      ORGANIC 
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CHEMICALS    IN    THE    WATER    COMPART- 
MENT, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01956 


AQUATIC  SAFETY  ASSESSMENT  OF  CHEMI- 
CALS SORBED  TO  SEDIMENTS, 

Monsanto  Co.,  St.  Louis,  MO. 
W.  J.  Adams,  R.  A.  Kimerle,  and  R.  G.  Mosher. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee.  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  429-453,  1  fig,  9  tab,  21  ref. 

Descriptors:  'Toxicology,  *Aquatic  toxicology, 
•Pesticides,  'Sediment  contamination,  *Fate  of 
pollutants,  *Water  pollution  effects,  *Bioassays, 
Kepone,  Bioaccumulation,  Midges,  Population  dy- 
namics, Toxicity,  Hazard  assessment. 

Chemical  safety  is  assessed  by  the  relationship  of 
toxic  effects  to  exposure  concentrations,  that  is,  by 
defining  the  margin  of  safety.  Studies  to  define  the 
key  route  of  exposure  (interstitial  water,  water 
column  water,  sediment  or  food)  were  conducted 
with  Kepone  and  the  midge,  Chironomus  tentans, 
in  partial  life  cycle  static  and  flow-through  tests. 
The  endpoints  measured  were  survival,  growth, 
and  bioaccumulation.  Seven  14-day  tests  were  con- 
ducted. The  no  effect-effect  concentrations  for 
midges  exposed  to  Kepone  in  the  water  were  > 
5.4  <  11.8  ppb.  No  effects  were  observed  when 
the  midges  were  fed  food  containing  up  to  17,900 
ppb  Kepone.  In  the  sediment  exposure  studies,  the 
no-effect  concentrations  varied  from  3000  to 
36,000  ppb  depending  upon  the  organic  carbon 
content  of  the  sediment.  In  all  the  sediment  expo- 
sure studies,  water  column  concentrations  were 
below  the  sediment  interstitial  column  effect  levels 
(11.8  ppb),  and  effects  were  observed  only  when 
the  sediment  interstitial  column  concentrations  ex- 
ceeded the  1 18  ppb  water  column  exposure  chron- 
ic effect  level.  Measured  bioaccumulation  factors 
for  each  study  showed  little  variability  when  the 
midge  tissue  concentrations  were  divided  by  the 
sediment  interstitial  water  concentrations.  It  can  be 
concluded  from  these  studies  with  Kepone  and  C. 
tentans,  that  the  key  route  of  exposure  is  from  the 
interstitial  water  and/or  the  water  at  the  sediment/ 
water  interface.  Toxic  effects  can  be  expected  to 
occur  in  benthic  invertebrates  only  if  the  chemical 
concentration  is  high  enough  in  the  sediments  such 
that  the  equilibrium  interstitial  water  concentration 
reached  by  desorption  is  equal  to  or  higher  than 
the  concentration  demonstrated  to  cause  an  effect 
in  a  water  exposure  test.  Interpretation  of  aquatic 
hazard  and  calculation  of  safety  factors  for  non- 
ionic  organic  chemicals  sorbed  to  sediments  should 
be  based  on  the  concentration  of  the  chemical  in 
the  sediment  interstitial  water,  which  is  a  function 
of  the  chemical's  sediment  partition  coefficient  (K 
sub  p),  concentration  of  chemical  on  the  sediment, 
and  the  organic  carbon  content  of  the  sediment. 
(See  also  W89-01930)  (Lantz-PTT) 
W89-0I957 


ROLE  OF  SEDIMENT  ORGANIC  MATTER  ON 
SORPTION-DESORPTION  REACTIONS  AND 
BIOAVAILABILITY  OF  MERCURY  AND  CAD- 
MIUM IN  AN  INTERTIDAL  ECOSYSTEM, 

Battelle  New  England  Marine  Research  Lab., 
Duxbury,  MA. 

R.  J.  Breteler,  and  F.  I.  Saksa. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  454-468,  3  fig,  5  tab,  32  ref.  Corporate 
Technical  Development  of  Battelle  Memorial  Inst. 
Contract  B-1333-1411. 

Descriptors:  'Sorption,  'Sediments,  'Bioavailabi- 
lity, 'Aquatic  toxicology,  'Path  of  pollutants, 
'Toxicology,  'Mercury,  'Cadmium,  'Bioaccumu- 
lation, 'Fate  of  pollutants,  Ecosystems,  Adsorp- 


tion, Salt  marshes,  Mussels,  Model  studies,  Tissue 
analysis,  Regression  analysis,  Organic  matter. 

The  adsorption-desorption  behavior  and  bioavaila- 
bility of  mercury  and  cadmium  in  a  model  salt 
marsh  ecosystem  have  been  investigated.  Speci- 
mens of  two  species  of  filter-feeding  mussels,  Myti- 
lus  edulis  and  Modiolus  demissus,  were  placed  in 
large  rectangular  enclosures  containing  marsh  peat 
previously  equilibrated  with  a  seawater  solution  of 
the  metals.  The  tissue  concentration  was  deter- 
mined after  21  and  70  days.  Correlation  between 
the  levels  of  these  metals  in  mussel  tissue  and  the 
following  parameters  were  examined:  percent  total 
organic  matter,  sediment  metal  concentration,  acid 
leachable  metal  concentration,  and  amounts  of 
metal  desorbed  from  the  sediment.  Multiple  regres- 
sion analysis  indicated  a  strong  dependence  of 
sorption-desorption  processes  on  sediment  organic 
matter  content  for  both  metals.  Uptake  of  mercury 
was  found  to  depend  primarily  on  the  amounts  of 
acid  leachable  metal  and  the  amounts  of  metal 
desorbed  from  the  sediment.  Cadmium  uptake  de- 
pended primarily  on  percent  total  sedimentary  or- 
ganic matter  and  the  amounts  of  metal  desorbed. 
(See  also  W89-01930)  (Author's  abstract) 
W89-01958 


EFFECT  OF  PHYSICOCHEMICAL  FORM  ON 
COPPER  AVAILABILITY  TO  AQUATIC  OR- 
GANISMS, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
F.  L.  Harrison. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  469-484,  1  fig,  10  tab,  42  ref.  DOE  Con- 
tract W-7405-Eng-48. 

Descriptors:  'Path  of  pollutants,  'Bioavailability, 
'Toxicology,  'Aquatic  toxicology,  'Copper, 
'Bioaccumulation,  Bluegills,  Tissue  analysis,  Me- 
talloproteins. 

Copper  concentration  and  speciation  were  deter- 
mined in  influent  and  effluent  waters  collected 
from  eight  power  stations  that  used  copper  alloys 
in  their  cooling  systems.  Quantities  of  copper  asso- 
ciated with  particles,  colloids,  and  organic  and 
inorganic  ligands  differed  with  the  site,  season,  and 
mode  of  operation  of  the  station.  Under  normal 
operating  conditions,  the  differences  between  influ- 
ent and  effluent  waters  were  generally  small,  and 
most  of  the  copper  was  in  bound  (complexed) 
species.  However,  copper  was  high  in  concentra- 
tion and  present  in  labile  species  during  start-up  of 
water  circulation  through  some  cooling  systems 
and  during  changeover  from  an  open-  to  a  closed- 
cycle  operation.  Copper  sensitivity  of  selected  eco- 
logically and  economically  important  aquatic  orga- 
nisms was  also  evaluated.  Primary  emphasis  was 
placed  on  acute  effects  and  most  of  the  testing  was 
performed  under  controlled  laboratory  conditions. 
Bluegills  collected  from  the  intake  and  discharge 
zones  of  the  impoundment  and  from  a  control 
pond  were  examined  for  tissue  copper  concentra- 
tions and  for  the  metals  associated  with  metallo- 
proteins  in  livers.  The  low  molecular  weight 
(LMW)  fraction  (6000  to  40  000  daltons)  contains 
the  metallothionein-like  proteins  considered  to  be 
important  in  the  homeostatis  and  detoxification  of 
copper;  the  intermediate  molecular  weight  (IMW) 
fraction  (40  000  to  126  000  daltons)  and  the  high 
molecular  weight  (HMW)  fraction  (126  000  to  > 
670  000  daltons)  contain  metalloenzymes  required 
for  metabolic  processes.  In  all  samples  of  fish,  the 
LMW  fraction  contained  by  far  the  largest  amount 
of  copper.  Comparison  of  the  quantities  of  copper 
in  the  LWM,  IMW,  and  HMW  fractions  shows 
that  copper  concentrations  were  much  higher  in 
fish  from  the  intake  and  discharge  sites  than  from 
the  control  site.  The  mean  of  the  copper  concen- 
trations in  the  LMW  fraction  from  the  ten  fish 
from  the  discharge  site  was  twenty  times  greater 
than  that  in  those  from  the  control  site;  the  mean 
from  the  intake  site  was  six  times  greater.  (See  also 
W89-0 1 930)  (Lantz-PTT) 
W89-0I959 


BIOAVAILABILITY  OF  TRACE  METALS  IN 
NATURAL  WATERS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
J.  R.  O'Donnel,  B.  M.  Kaplan,  and  H.  E.  Allen. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  485-501,  2  fig,  2  tab,  75  ref. 

Descriptors:  'Toxicology,  'Aquatic  toxicology, 
'Bioavailability,  'Metals,  'Natural  waters,  'Path 
of  pollutants,  Chemical  analysis,  Toxicity,  Sedi- 
ments, Bioassays. 

Current  data  on  the  toxicity  of  metals  to  aquatic 
organisms  show  effect  levels  over  many  orders  of 
magnitude  of  total  metal  concentrations.  Thus  it 
appears  that  the  bioavailability  of  metals  is  not 
related  to  this  parameter.  From  solution,  toxicity  is 
a  function  of  the  concentration  of  the  free  metal 
ion  and  some  hydrolyzed  species.  From  sediments, 
metal  availability  is  not  well  understood,  although 
recent  work  has  indicated  that  metal  bound  in 
specific  sediment  compartments  or  phases  may  be 
the  toxic  form.  The  relationship  between  water 
quality  and  the  availability  of  metals  to  organisms 
is  examined.  The  chemistry  and  measurement  of 
metal  species  should  be  used  as  the  basis  for  re- 
viewing bioassay  results.  Further  research  needs  to 
be  conducted  to  elucidate  the  portion  of  sediment- 
bound  metal  which  is  bioavailable.  Problems  in  the 
interpretation  of  bioassay  results  for  natural  waters 
arise  from  the  addition  of  metal  in  excess  of  the 
capacity  of  organic  ligands  for  complexation  and 
in  not  allowing  reactions  to  attain  equilibrium.  (See 
also  W89-01930)  (Lantz-PTT) 
W 89-0 1960 


BIOLOGICAL  DEGRADATION  OF  COMPLEX 
IRON  CYANIDES  IN  NATURAL  AQUATIC 
SYSTEMS, 

Liesch  (Bruce  A.)  Associates,  Inc.,  Iowa  City,  IA. 
K.  L.  Cherryholmes,  W.  J.  Cornils,  D.  B. 
McDonald,  and  R.  C.  Splinter. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  502-51 1,4  fig,  Stab,  7  ref. 

Descriptors:  'Aquatic  toxicology,  'Path  of  pollut- 
ants, 'Toxicology,  'Fate  of  pollutants,  'Biodegra- 
dation,  'Iron  cyanides,  'Cyanide,  'Natural  waters, 
Chemical  analysis,  Bacteria. 

Iron  cyanide  complexes  have  been  considered  to 
be  very  stable  when  protected  from  light.  Howev- 
er, it  was  observed  in  the  current  study  that  when 
aqueous  solutions  of  potassium  hexacyanoferrate 
(III)  were  seeded  with  bacteria,  concentrations  of 
free  cyanide  were  detected  within  four  days  which 
were  as  much  as  88  times  greater  than  those  ob- 
served in  sterile  control  solutions.  This  is  signifi- 
cant in  terms  of  aquatic  toxicology,  since  the  200 
to  250  micrograms/L  LC  sub  50  value  for  free 
cyanide  for  many  fish  species  was  exceeded.  (See 
also  W89-01930)  (Author's  abstract) 
W89-01961 


ENVIRONMENTAL    IMPACT   AND   SIGNIFI- 
CANCE OF  PESTICIDES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01969 


ORGANOPHOSPHORUS  PESTICIDES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01975 


80 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


CARBAMATE  PESTICIDES, 

Ontario    Ministry    of    Agriculture     and     Food, 

Guelph.  Pesticide  Residue  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01978 


SUBSTITUTED  UREA  HERBICIDES, 

Agriculture  Canada,  Regina  (Saskatchewan).  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01979 


TRIAZINE  HERBICIDES, 

Agriculture  Canada,  Regina  (Saskatchewan).  Re- 
search Station. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01980 


TECHNICAL  REVIEW  OF  THE  FACTORS  AF- 
FECTING THE  AQUATIC  USE  OF  DICAMBA, 

E.  O.  Gangstad. 

IN:  Environmental  Management  of  Water 
Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 
p  109-115,  27  ref. 

Descriptors:  'Dicamba,  "Herbicides,  *Fate  of  pol- 
lutants, 'Environmental  effects,  Vegetation,  Biode- 
gradation,  Weed  control,  Hardwood,  Conifers. 

Dicamba  (Banvel)  is  a  selective  herbicide  that  kills 
most  of  the  economically  significant  broadleaf 
weeds  without  injury  to  most  grasses.  The  chemi- 
cal rapidly  penetrates  the  waxy  surfaces  of  leaves 
and  stems.  The  herbicide  moves  in  the  phloem 
system  throughout  the  entire  plant,  destroying 
tissue  as  it  moves.  It  can  eliminate  tough  broadleaf 
weeds  and  brush,  including  deep-rooted,  hard-to- 
kill  perennials,  and  those  resistant  to  or  merely 
suppressed  by  phenoxy  compounds.  It  gives  lasting 
control  at  all  plant-growing  temperatures  and  does 
not  require  specific  weather  conditions  to  kill  ac- 
tively growing  weeds.  Only  one  application  is 
needed  to  provide  full-season  control.  Degradation 
studies  of  dicamba  herbicide  in  soil  and  water 
show  that  it  is  biodegradable.  If  done  correctly, 
this  type  of  application  can  provide  excellent  con- 
trol of  most  hardwoods  and  conifers  as  well  as 
many  vines,  broadleaf  weeds,  and  other  stream 
bank  vegetation.  (See  also  W89-01990)  (Lantz- 
PTT) 
W89-01999 


MANUFACTURED  GAS  WASTE  DISPOSAL 
INVESTIGATIONS.  TWO  CASE  STUDIES  IN 
IOWA, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
S.  Bangert,  D.  B.  McDonald,  S.  J.  Prior,  and  S.  J. 
Tuthill. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  39-51,  5  fig,  6  tab,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Case  studies,  'Waste  disposal,  Iowa, 
Groundwater  pollution,  Drinking  water,  Water 
quality,  Aromatic  compounds,  Hydrocarbons, 
Groundwater  management,  Drainage,  Coal  gasifi- 
cation, Phenols. 

Two  of  Iowa  Electric  Light  and  Power  Co.  (Iowa 
Electric)  predecessor  companies  operated  coal  gas- 
ification plants  in  Belle  Plaine,  Iowa,  and  Fairfield, 
Iowa,  during  the  late  nineteenth  century.  Two  gas 
manufacturing  processes  were  used  at  these  plants. 
The  primary  concern  of  the  investigation  in  each 
community  was  the  evaluation  of  drinking  water 
supplies  and  surface  water  resources  in  the  vicinity 
of  the  plant  sites.  The  location  of  tar  residues  at 
each  plant  site  was  successfully  identified  during 
interviews  with  former  employees  of  Iowa  Elec- 
tric. Both  sites  utilized  either  concrete  or  wood 
gravity  separators  to  remove  tar  from  the  process 
water;  much  of  the  tar  produced  at  the  site  over 
the  years  had  been  sold.  The  excess  tar  that  was 
not  sold  was  placed  in  earthen  pits.  The  locations 
of  these  disposal  sites  were  verified  during  the  field 
investigations.  The  location  of  the  spent  oxide  dis- 
posal site  was  identified  at  Belle  Plaine,  but  not  at 


the  Fairfield  facility.  Based  on  the  nature  of  the 
soil  types  and  sequences  of  unconsolidated  sedi- 
ments identified  at  the  sites  prior  to  the  field  inves- 
tigations, off-site  migration  of  PAHs  and  metals 
associated  with  the  manufactured  gas  constituents 
was  initially  considered  to  be  unlikely.  Since  ben- 
zene, toluene,  and  xylene  and  phenols  are  mobile  in 
soils  and  groundwater,  these  compounds  were  ex- 
pected to  migrate  over  time.  However,  field  inves- 
tigations revealed  site  specific  conditions  which 
resulted  in  the  off-site  migration  of  both  types  of 
coal  gasification  waste.  Subsurface  movement  has 
occurred  through  shallow  (10-30  ft)  sand  seams 
located  at  each  site.  This  movement  has  probably 
been  enhanced  through  disturbance  of  soils  at  the 
sites  during  subsequent  construction  activities,  and 
the  presence  of  drain  tiles  along  the  foundations  of 
the  gas  holders.  While  the  coal  tar  constituents 
moved  relatively  quickly  through  the  sand  seams, 
the  initial  information  from  the  Belle  Plaine  site 
investigation  indicated  these  constituents  do  not 
migrate  rapidly  through  silts.  The  extent  of  both 
the  horizontal  and  vertical  off-site  migration  from 
each  plant  has  yet  to  be  determined.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02011 


LEACHABILITY  OF  SOLIDIFIED  (BA,  RA)S04 
SEDIMENTS  IN  SIMULATED  SETTLING 
PONDS, 

Environmental  Protection  Service,  Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
T.  W.  Constable,  and  W.  J.  Snodgrass. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  67-73,  7  fig,  2  tab,  5  ref. 

Descriptors:  'Radioactive  wastes,  'Leaching, 
♦Barium,  'Radon,  'Sulfates,  'Sediments,  'Settling 
ponds,  'Water  pollution  prevention,  'Path  of  pol- 
lutants, Pore  water,  Diffusion,  Solidification,  Cal- 
cium, Magnesium,  Barium,  Effluent  streams, 
Solute  transport. 

The  leaching  of  Ca,  Mg,  S04  and  226-Ra  from 
(Ba,  Ra)S04  sediments  is  consistent  with  dissolu- 
tion reactions  in  sediment  pore  water  and  the  diffu- 
sion of  these  constituents  into  the  overlying  water. 
Leaching  from  solidified  sediments  is  consistent 
with  the  dissolution  of  a  (Na,  K)-(silicate,  sulfate) 
solid  that  is  partially  capable  of  suppressing  disso- 
lution of  226-Ra  and  (Ca,  Mg,  Ba)  sulfate,  which 
are  the  main  constituents  of  the  sediments.  Solidifi- 
cation decreased  the  amount  of  dissolved  226-Ra 
released  from  the  ponds  during  the  study  by  about 
65%.  The  increase  in  calcium  concentrations  in  the 
solidified  sediment  effluents  suggests  that  the  en- 
capsulating material  may  be  slowly  dissolving.  The 
results  of  this  study,  and  of  a  similar  study  con- 
ducted on  solidified  tailings,  suggest  that  solidifica- 
tion of  tailings  and  (Ba,  Ra)S04  sediments  by  the 
Chemfix  process  may  only  delay  the  release  of 
radionuclides  and  other  constituents  from  these 
residues,  but  no  prevent  this  release  from  eventual- 
ly occurring.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02013 


BIODEGRADATION  OF  ORGANIC  COM- 
POUNDS IN  ANOXIC  GROUNDWATER  SYS- 
TEMS, 

Black  and  Veatch,  Philadelphia,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02027 


BINDING  CHARACTERISTICS  OF  HAZARD- 
OUS ORGANIC  SUBSTANCES  TO  CLAY 
SOILS, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
G.  A.  Selvakumar,  A.  M.  Rodrigo,  and  P.  Chan. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  775-780,  8  fig,  2  tab,  8  ref. 

Descriptors:  'Hazardous  wastes,  'Organic  com- 
pounds, 'Clays,  'Binding,  'Fate  of  pollutants, 
•Path  of  pollutants,  Illite,  Phenol,  Chlorophenol, 
Chlorobenzene,  Sorption,  Adsorption. 


Disposed  liquid  organic  contaminants  may  perco- 
late through  the  vadose  zone  and  reach  the  water 
bearing  aquifers.  During  the  migration  of  contami- 
nants towards  the  water  bearing  aquifers,  the  con- 
taminants are  constantly  in  contact  with  the  soil. 
Certain  chemicals  that  are  hydrophobic  and  non- 
reactive  in  nature  cause  more  affinity  to  solid 
particles  than  that  of  water.  In  the  case  of  clay 
soils,  the  negative  surface  charges  tend  to  bind 
dipolar  organic  compounds  to  form  a  diffuse  elec- 
trical double  layer.  The  degree  to  which  the  liquid 
organic  contaminants  are  bound  to  the  clay  parti- 
cles is  one  of  the  key  factors  which  controls  the 
contaminant  transport.  Bentonite,  illite  and  kaolin- 
ite  were  selected  for  the  study  of  sorption  charac- 
teristics. Only  the  results  obtained  on  illite  are 
presented  in  this  paper.  Illite  is  crystalline  in  form 
and  commonly  found  in  soils  and  aquatic  sediment. 
The  sample  was  ground  using  a  handmill  and 
passed  through  a  U.S.  No.  40  sieve  before  it  was 
used  in  the  experimental  analysis.  A  significant 
amount  of  phenol,  chlorophenol  and  chloroben- 
zene was  sorbed  by  illite.  These  processes  reach 
equilibrium  within  the  first  0.5  to  2  hours,  depend- 
ing upon  the  type  of  liquid  organic.  The  optimum 
detention  time  decreases  as  the  solubility  of  the 
contaminant  increases.  The  Freundlich  adsorption 
isotherm  best  depicted  the  equilibrium  adsorption 
process  of  these  liquid  organic  contaminants  on  to 
illite.  Hydrophobic  and  high  polar  compounds  ex- 
hibit greater  sorption  on  to  illite  compared  to  that 
of  hydrophobic  compounds.  Considerable  amounts 
of  desorption  of  liquid  organic  contaminants  were 
observed  during  the  washing.  Results  show  that 
for  compounds  with  a  high  adsorption  rate  and 
capacity,  the  desorption  was  found  to  be  small  and 
vice-versa.  The  removal  of  contaminants  ceases 
after  a  few  washings  of  the  clay  samples.  This 
shows  the  existence  of  reversible  and  irreversible 
components  of  sorption.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02081 


SORPTION  OF  2,4-DICHLOROPHENOL  AND 
1,1,1-TRICHLOROETHANE  ONTO  THREE 
SOILS, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
W.  M.  Ollinger,  and  R.  C.  Ahlert. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  781-785,  3  fig,  3  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Dichlorophenol,  'Trichloroethane,  'Sorp- 
tion, 'Soil  types,  Clay,  Loam,  Model  studies, 
Mathematical  analysis,  Linear  analysis,  Sand. 

An  experiment  was  performed  to  estimate  the 
equilibration  period  for  the  sorption  of  2,4-dichlor- 
ophenol  onto  a  loam  soil.  Results  indicate  that  a 
steady-state  concentration  was  obtained  in  a  period 
of  24  hr.  Contact  periods  for  all  subsequent  batch 
experiments  were  between  24  hr.  and  72  hr.  Sorp- 
tion data  was  modeled  using  linear  and  linearized 
Langmuir  and  Freundlich  isotherms.  The  non- 
linear sorption  models  may  be  linearized  by  loga- 
rithmic and  reciprocal  transformations  of  the  set 
(q,C)  for  the  Freundlich  and  Langmuir  models, 
respectively.  Alternatively,  a  non-linear  regression 
procedure  can  be  employed.  Parameter  estimates 
for  linear,  Freundlich  and  Langmuir  isotherms  for 
the  sorption  of  2,4-dichlorophenol  onto  a  sandy 
loam  and  loam  are  given,  as  are  the  parameter 
estimates  for  the  sorption  of  trichloroethane 
(TCA)  on  the  sandy  clay  loam  and  loam  appear. 
Significant  non-zero  intercepts  for  the  linear  model 
were  obtained  for  those  experiments  involving  2,4- 
dichlorophenol.  These  results  imply  that  a  linear 
model  is  not  valid  for  this  solute.  The  intercepts 
for  the  linear  and  Langmuir  models  were  not  sta- 
tistically different  from  zero  at  the  95%  confidence 
interval  for  the  solute  1,1,1 -TCA.  These  results 
support  the  hypothesis  of  linear  partitioning  and 
suggest,  somewhat  improbably,  that  the  sorbents 
have  infinite  sorption  capacities  for  this  solute. 
Since  the  arguments  of  the  concentrations  expo- 
nents were  not  significantly  different  than  unity, 
the  linear  model  was  chosen  to  describe  the  sorp- 
tion of  TCA.  The  higher  sorptive  affinity  of  the 
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organic  rich  sorbent  for  TCA  is  evident.  The  nor- 
malized linear  partition  coefficient  estimates  are 
44.9  and  44.0  for  the  sandv  clay  loam  and  loam, 
respectively.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02082 


HEAVY    METALS    IN    WASTEWATER    AND 
SLUDGE  TREATMENT  PROCESSES. 

VOLUME  I:  SOURCES,  ANALYSIS,  AND  LEG- 
ISLATION. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02097 


SCOPE  OF  THE  PROBLEM, 

Consultants     in     Environmental     Sciences 

London  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02098 


Ltd., 


IN 


SOURCES       OF       HEAVY       METALS 
WASTEWATER, 

Teesside   Polytechnic,   Middlesbrough   (England). 

Dept.  of  Chemical  Engineering. 

T.  Stephenson. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  I:  Sources,  Analysis, 

and  Legislation.  CRC  Press,  Boca  Raton,  Florida, 

1987.  p  31-64.  7  fig,  12  tab,  124  ref. 

Descriptors:  *Heavy  metals,  *Water  pollution 
sources,  'Wastewater,  Wastewater  treatment,  Do- 
mestic wastes,  Industrial  wastes,  Runoff,  Air  pollu- 
tion. 

Sources  of  metals  that  enter  the  water  environment 
can  be  divided  into  two  main  categories:  those  that 
originate  from  man's  activities  and  those  of  natural 
origin.  Sources  of  metals  that  can  eventually  reach 
wastewater  treatment  works  can  be  considered  as 
five  types:  domestic  and  industrial  effluents,  runoff, 
atmosphere,  and  lithosphere.  Domestic  and  indus- 
trial discharges  are  probably  the  two  most  impor- 
tant anthropogenic  sources,  and  anthropogenic 
metals  may  also  come  from  the  atmosphere  and 
runoff,  depending  on  whether  the  sewerage  system 
is  separate  or  combined  with  storm  drainage.  Non- 
anthropogenic  sources  can  also  include  the  atmos- 
phere and  runoff,  the  latter  arising  from  geochemi- 
cal  background  concentrations  due  to  sources  in 
the  lithosphere.  Further  refinement  of  specific 
sources  within  each  source  type  is  given  along 
with  the  interrelationship  of  the  major  sources  of 
heavy  metals  and  the  possible  pathways  to 
wastewater  treatment  processes.  (See  also  W89- 
02097)  (Lantz-PTT) 
W89-02099 


CHEMICAL  SPECIATION  OF  HEAVY 
METALS  IN  SEWAGE  SLUDGE  AND  RELAT- 
ED MATRICES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

D.  L.  Lake. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  I:  Sources,  Analysis, 

and  Legislation.  CRC  Press,  Boca  Raton,  Florida, 

1987.  p  125-153,  5  fig,  6  tab,  142  ref. 

Descriptors:  'Sludge,  'Heavy  metals,  'Speciation, 
•Chemical  analysis,  'Path  of  pollutants,  Fulvic 
acids,  Humic  acids,  Solubility,  Degradation,  Sul- 
fides, Phosphates,  Carbonater. 

Metals  may  occur  in  sewage  sludges  as  soluble, 
adsorbed,  organically  complexed,  precipitated,  co- 
precipitated  in  metal  oxide,  or  residual  forms.  Solu- 
ble metals  may  exist  in  solution  as  simple  ionic 
forms,  or  complexed  to  soluble  organics  and  inor- 
ganics. Complexes  with  multidentate  ligands  are 
generally  more  stable  than  those  with  monodentate 
ligands.  Humic  acids  and  fulvic  acids  are  examples 
of  multidentate  ligands  found  in  sludges.  The  abili- 
ty of  these  compounds  to  form  stable  complexes 
with  metal  ions  is  undoubtably  due  to  their  high 
content  of  the  electron-donating  ligands.  Organi- 
cally complexed  metals  incorporate  those  forms 
which  are  bound  to  insoluble  organic  matter,  in 
addition  to  components  of  living  cells,  their  exu- 
dates, and  a  spectrum  of  degradation  products,  by 


simple  complexation  or  chelation  Segregation  of 
heavy  metals  in  sewage  sludges  into  all-specific 
physicochemical  forms  is  not  possible,  however, 
with  current  analytical  techniques.  This  is  due  not 
only  to  the  limitation  of  analytical  techniques 
available  but  also  to  the  complex  nature  of  sewage 
sludges  samples.  Valuable  information  on  the  parti- 
tioning of  heavy  metals  in  such  a  complex  matrix 
into  several  component  fractions  has  been  ob- 
tained, using  chemical-extraction  techniques  based 
on  selective  chemical  reagents.  Such  techniques 
may  either  be  of  a  discrete  nature,  employing  a 
single  selective  reagent  to  release  a  specific  metal 
fraction  from  within  the  sludge  sample  or  may 
incorporate  several  reagents  of  increasing  extrac- 
tion strength  to  release  a  number  of  different  metal 
forms  in  sequence.  This  fundamental  classification 
into  discrete  and  sequential  types  provides  a  basis 
for  discussion  of  chemical-extraction  techniques. 
(See  also  W89-02097)  (Lantz-PTT) 
W89-02102 


PHYSICAL  AND  ELECTROCHEMICAL  SPECI- 
ATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02103 


METHODS     FOR     RECOVERING     VIRUSES 
FROM  THE  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02111 


MECHANISMS  OF  ADSORPTION  AND  ELU- 
TION  OF  VIRUSES  TO  SOLIDS  IN  THE  NAT- 
URAL ENVIRONMENT, 

California  Dept.  of  Health  Services,  Berkeley.  Div. 
of  Labs. 
G.  W.  Fuhs. 

IN:  Methods  for  Recovering  Viruses  from  the 
Environment.  CRC  Press,  Inc.,  Boca  Raton,  Flori- 
da, 1987.  p  139-177,  6  fig,  9  tab,  1 1 1  ref. 

Descriptors:  'Adsorption,  'Elution,  'Viruses, 
'Path  of  pollutants,  Solids,  Microbiological  stud- 
ies, Particulate  matter,  Chemical  properties, 
Wastewater  treatment. 

Virus  adsorption  to  natural  materials  is  a  well- 
studied  phenomenon,  yet  there  are  still  errors  of 
approximately  one  order  of  magnitude,  in  each 
direction,  in  the  mathematical  predictions  of  viral 
adsorption.  This  is  understandable  if  the  complex- 
ity of  natural  surfaces  and  the  variability  of  the 
aqueous  environment  are  considered.  As  is  shown 
in  this  review,  most  if  not  all  observations  are 
found  to  support  the  DLVO  (after  Derjaguin  and 
Landau  and  Verwey  and  Overbeek)  theory  of 
interaction  of  charged  colloids,  where  the  major 
forces  at  work  are  London-van  der  Waals  and 
coulombic  (electrostatic  double-layer)  forces.  In- 
complete characterization  of  viral  surface  proper- 
ties in  dilute  aqueous  media  introduces  major  un- 
certainties into  the  prediction  of  virus-adsorptive 
behavior.  Some  conclusions  on  the  control  of  envi- 
ronmental viruses  can  be  drawn  and  certain  recom- 
mendations can  be  made:  (1)  The  predictions  of  the 
DVLO  theory  are  qualitatively  useful  despite  un- 
certainties remaining  in  the  quantitative  predic- 
tions; (2)  The  predictions  of  the  theory  apply 
mostly  to  monodisperse  virus  particles;  (3)  Lond- 
van  der  Waals  forces  and  double-layer  compres- 
sion may  both  be  maximized  by  the  use  of  appro- 
priate substrates  and  by  chemically  conditioning 
the  aqueous  phase  that  contains  the  virus  particles. 
Such  treatment  may  consist  of  pH  adjustments 
and/or  additions  of  calcium  or  aluminum  ions;  (4) 
Control  of  viruses  is  best  practiced  during  treat- 
ment of  wastewater,  rather  than  potable  water;  and 
(5)  Removal  of  viruses  by  treatment  processes  is  no 
more  difficult  than  the  removal  of  bacteria;  theory 
even  suggests  that  viruses  may  be  more  easily 
removed  by  adsorption  than  larger  particles.  (See 
also  W89-02  111)  (Lantz-PTT) 
W89-02118 


VARIATION  IN  QUANTIFICATION  OF  CON- 
CENTRATIONS  OF  TOXIC  CHEMICALS   IN 


FISH  FROM  THE  LAURENTIAN  GREAT 
LAKES:  THE  GOOD,  THE  BAD  AND  THE 
MANAGEABLE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
J.  P.  Geisy. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 
Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  5-23,  2  fig,  8  tab,  6  ref. 

Descriptors.  'Bioconcentration,  'Great  Lakes, 
'Fish,  'Sampling,  'Chemical  aalysis,  'Water  anal- 
ysis, 'Variability,  Population  exposure.  Quantifica- 
tion, Mathematical  studies. 

A  great  amount  of  variation  has  been  observed  in 
the  concentrations  of  toxic  chemical  in  fishes  from 
the  Laurentian  Great  Lakes.  This  variation  has 
made  it  difficult  to  interpret  the  results  of  monitor- 
ing programs,  determine  the  probability  of  expo- 
sure in  determining  the  dose  portion  of  hazard 
assessments  for  human  consumption  of  fishes  from 
the  Laurentian  Great  Lakes  and  study  the  relation- 
ships between  residue  concentrations  and  adverse 
effects  in  populations  of  fishes.  The  'among-fish' 
variability  is  due  to  the  nature  of  the  fish,  which  is 
caused  by  many  factors,  such  as:  differences  in  age, 
size,  sex,  nutritional  status,  location  and  genetic 
makeup.  The  'among-fish'  variation  of  concentra- 
tions of  toxic  chemicals  in  the  Laurentian  Great 
Lakes  has  been  observed  to  range  from  as  little  as 
two-fold  to  over  50-fold.  The  average  range  in 
concentrations  for  most  species  and  most  chemi- 
cals is  approximately  10-fold.  The  experimenter 
has  no  control  over  how  much  concentrations  of 
toxic  chemicals  vary  from  one  fish  to  another. 
'Within-fish'  variability,  on  the  other  hand,  is 
caused  by  variation  in  sampling,  weighing  and 
quantifying  residue  concentrations.  The  'within- 
fish'  variation  is  the  type  of  variation,  which  has 
been  considered  to  be  adverse.  The  experimenter 
wants  to  know  the  relative  magnitude  of  the 
'within-fish'  to  that  of  the  'among-fish'  variation. 
This  will  determine  the  degree  of  resolution  about 
questions  which  can  be  asked.  Methods  available 
to  investigate  the  variation  in  concentrations  of 
toxic  chemicals  and  the  design  of  appropriate  sam- 
pling programs,  so  that  the  data  obtained  is  inter- 
pretable,  are  presented.  The  methodology  for  de- 
termining the  sample  size  and  the  appropriate 
number  of  replications  of  extractions  and  quantifi- 
cations is  discussed.  Examples  of  residues  in  tissues 
of  fish  from  the  Laurentian  Great  Lakes  are  used. 
(See  also  W89-021 21)  (Lantz-PTT) 
W89-02122 


ECOSYSTEM  SURPRISE:  TOXIC  CHEMICAL 
EXPOSURE  AND  EFFECTS  IN  THE  GREAT 
LAKES, 

ELI-Eco  Logic,  Inc.,  Acton  (Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02123 


LONG-RANGE  TRANSPORT  OF  ORGANOCH- 
LORINES  IN  THE  ARCTIC  AND  SUB-ARCTIC: 
EVIDENCE  FROM  ANALYSIS  OF  MARINE 
MAMMALS  AND  FISH, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
R.  J.  Norstrom,  and  D.  C.  G.  Muir. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 
Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  83-112,  6  fig,  4  tab,  75  ref. 

Descriptors:  'Organochlorines,  'Arctic  regions, 
'Marine  mammals,  'Pesticides,  'Chlorinated  hy- 
drocarbons, 'Path  of  pollutants,  Bioconcentration, 
Seals,  Bears,  Tissue  analysis,  DDT,  Dieldrin,  Tox- 
aphene,  Polychlorinated  biphenyls. 

Eight  groups  of  organochlorines  OCs):  Tri-  to 
nonachlorobiphenyls  S-PCB),  DDT  and  metabo- 
lites S-DDT),  technical  chlordane  compounds  and 
metabolites  S-CHLOR),  hexachlorocyclohexane 
isomers  S-HCH),  hexachlorobenzene  HCB),  diel- 
drin and  toxaphene,  all  well-known  trace  atmos- 
pheric contaminants,  have  been  identified  in  fish, 
ringed  seals  and  polar  bears  in  Canada.  Bioconcen- 
tration factors  and  a  geographically  extensive  data 
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base  on  OC  levels  in  polar  bear  fat  are  used  to 
predict  residue  levels  in  fish  throughout  the  Cana- 
dian Arctic  and  sub-Arctic.  Levels  in  fish  muscle 
are  low,  ranging  from  0  0004  mg/kg  wet  weight) 
of  dieldrin  for  the  Beaufort  Sea  to  0.011  mg/kg 
wet  weight)  of  S-PCB  for  Hudson  Bay.  Levels  of 
all  OCs  are  highest  in  Hudson  Bay,  with  secondary 
peaks  in  the  south-central  Canadian  archipelago 
for  more  water  soluble  S-HCH  and  dieldrin,  prob- 
ably due  to  runoff  from  land,  and  in  an  area  near 
the  Arctic  Ocean  for  S-PCB.  S-PCB  and  HCB 
levels  are  the  most  uniformly  distributed.  S-DDT 
levels  increase  steadily  from  the  Beaufort  Sea  to 
Baffin  Bay,  and  are  twice  as  high  in  Hudson  Bay  as 
elsewhere,  which  may  reflect  ongoing  input  from 
Mexico  and  Central  America  to  the  northeast  part 
of  North  America.  Levels  of  toxaphene  in  fish 
were  3-17  times  higher  than  S-PCB  levels,  but 
toxaphene  was  not  found  in  Polar  Bears.  Published 
data  on  OC  levels  in  fish,  air,  precipitation  and 
water  are  summarized  and  compared  to  these  find- 
ings. The  apparent  order  of  PCB  and  DDT  con- 
tamination is;  Great  Lakes  >  NW  Atlantic  Ocean, 
North  Sea  and  Baltic  Sea  >  NW  Pacific  Ocean  > 
Arctic  Ocean  >  Antarctic  Ocean.  The  other  OCs, 
especially  a-HCH,  appear  to  be  more  evenly  dis- 
tributed in  the  northern  hemisphere.  More  meas- 
urements of  OC  levels  in  Arctic  air,  snow  and 
water  are  required  in  order  to  determine  the  rela- 
tive importance  of  atmospheric  and  oceanic  trans- 
port mechanisms.  (See  also  W89-02121)  (Author's 
abstract) 
W89-02126 


TOXIC  CONTAMINANTS  AND  BENTHIC  OR- 
GANISMS IN  THE  GREAT  LAKES:  CYCLING, 
FATE  AND  EFFECTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

B.  J.  Eadie,  T.  F.  Nalepa,  and  P.  F.  Landrum. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 
Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  161-178,  5  fig,  1  tab,  49  ref. 

Descriptors:  'Toxicity,  *Benthic  organisms, 
•Great  Lakes,  *Fate  of  pollutants,  'Path  of  pollut- 
ants, *Water  pollution  effects,  Bioaccumulation, 
Polychlorinated  biphenyls,  Invertebrates,  Stress. 

Most  persistent  contaminants  in  aquatic  systems 
have  a  strong  affinity  for  particulate  matter  and 
eventually  become  associated  with  the  sediments. 
This  results  in  elevated  concentrations  and  expo- 
sures for  the  organisms  that  inhabit  the  benthic 
region.  There  are  three  consequences  of  this  be- 
havior. First,  the  organisms,  through  their  stirring 
and  feeding  activities  (bioturbation),  mix  the  con- 
taminant-laden sediments  through  a  thickness  rep- 
resenting several  years  to  decades  of  sediment  ac- 
cumulation, thereby  stretching  out  the  lake's  time 
dependent  response  to  contaminant  input.  Second, 
the  organisms  bioaccumulate  contaminant  from  the 
sediment-pore  water  matrix  and  this  material  can 
be  passed  up  the  food  web.  High  concentrations  of 
several  contaminants  (e.g.  PCBs,  PAHs)  have  been 
measured  in  the  benthic  invertebrates  of  the  Great 
Lakes.  Their  body  burden   is  usually   related  to 
local  sediment  concentrations.  Laboratory  experi- 
ments with  the  abundant  amphipod,  Pontoporeia 
hoyi,  indicate  the  predominant  uptake  pathway  is 
via  water,   thus  some  sediment-water  transfer  is 
necessary  to  explain  the  field  observations.  Third, 
chronic  chemical  stress  from  the  complex  mixture 
of  contaminants  may  cause  shifts  in  the  composi- 
tion and  density  of  the  benthos.  Significant  changes 
in  the  community  structure  of  the  Great   Lakes 
benthos  have  been   documented   in  several   area. 
Because  of  major  transients  in  the  nutrient  loadings 
and  productivity  of  the  lakes  and  the  community 
structure  of  the  fish  (predators),  it  is  difficult  to 
quantify  the  cause/effect  link  due  to  contaminants, 
although  abundant  circumstantial  evidence  exists 
that  the  benthos  community  structure  is  signifi- 
cantly influenced  by  the  chemical  quality  of  the 
sediments.    (See   also    W89-02121)   (Author's   ab- 
stract) 
W89-02128 
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Lakes,  "Case  studies,  'Chemicals,  'Path  of  pollut- 
ants, Food  chain,  Fate  of  pollutants,  Drinking 
water. 

The  main  routes  of  human  exposure  to  persistent 
toxic  chemicals  are  air,  drinking  water  and  food 
Occupational  exposure  can  also  be  significant.  It  is 
important  to  know  the  relative  contributions  of 
these  routes  to  the  total  body  burden  so  that  pro- 
grams to  reduce  human  exposure  can  focus  on  the 
most  significant  pathway(s).  This  paper  assesses 
the  relative  importance  of  the  three  main  non- 
occupational human  exposure  pathways  to  selected 
persistent  toxic  chemicals  in  the  Great  Lakes  basin, 
using  Toronto  and  Southern  Ontario  as  a  case 
study.  This  has  been  done  by  reviewing  data  on 
ambient  concentrations  in  air,  drinking  water  and 
food,  and  calculating  the  estimated  human  expo- 
sure from  each  route.  For  the  chemicals  studied, 
food  was  the  most  significant  route  of  exposure, 
although  concentrations  were  no  greater  than  in 
food  grown  in  the  USA.  All  detected  concentra- 
tions were  below  the  Maximum  Residue  Limits 
(MRLs)  established  in  the  Canadian  Food  and 
Drugs  Act.  (See  also  W89-02121)  (Author's  ab- 
stract) 
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'Water  pollution  effects,  Food  chains,  Fish,  Pesti- 
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Persistent  waterborne  contaminants  in  the  North 
American  Great  Lakes  are  of  particular  interest 
because   human   consumption   of  freshwater   fish 
from  these  lakes  represent  a  convenient  and  signifi- 
cant source  of  exposure  to  toxic  lipophilic  com- 
pounds.  To   investigate   this,   a   study   cohort   of 
Michigan  residents  from  ten  Lake  Michigan  shore- 
line communities  was  established.  A  total  of  572 
persons  who  consumed  a  median  of  38  pounds  of 
fish/yr  were  compared  to  419  randomly  selected 
persons  who  did  not  eat  fish  from  the  lake.  Past 
and  present  fish  consumption  practices,  species  and 
cooking  preferences  and  major  health  indices  were 
recorded  for  each  participant.  In  addition,  the  con- 
centration of  PCB  and  nine  chlorinated  pesticides 
were  measured  in  human  serum  and  cooked  fish 
preparations.  The  exposed  group  had  PCB  serum 
concentrations  which  ranged  as  high  as  400  parts 
per  billion  (ppb)  with  a  median  level  of  21.4  ppb, 
which  was  significantly  greater  than  the  6.6  ppb 
median   concentration    found    in   the   comparison 
group.  The  elevation  of  PCB  and  other  organoch- 
lorine  contaminant  concentrations  were  unique  to 
the  exposed   group  and  correlated  directly  with 
species  preference,  annual  consumption  levels  and 
the  number  of  years  fish  had  been  consumed.  Horn- 
ologs  of  PCB  with  five  and  six  chlorine  atoms, 
some  of  which  are  forms  with  demonstrated  toxici- 
ty, dominated  the  pattern  of  PCB  found  in  cooked 
fish  and  human  serum.  This  unique  cohort  of  per- 
sons, shown  to  be  exposed  to  toxic  lipophilic  wa- 
terborne contaminants,  provides  the  opportunity  to 
evaluate  whether  or  not  the  prolonged  retention  of 
contaminants  at  these  levels  will  produce  subtle  or 
delayed  illness  in  humans.  (See  also  W89-02121) 
(Author's  abstract) 
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The  main  Mediterranean  pollution  problem  -  ex- 
cessive nutrient  inputs  -  was  apparently  compound- 
ed by  those  associated  with  high  levels  of  mercury 
inedible  fish  and  the  contamination  of  sediment  and 
water  by  other  toxic  materials  such  as  lead,  organ- 
ochlorine  pesticides  and  PCBs.  More  recent  data 
suggest  that  the  metal  contamination  of  Mediterra- 
nean waters  is,  on  the  whole,  not  greater  than  that 
found  in  other  seas,  and  that  Hg  and  Pb  pollution  is 
a  local  phenomena  associated  with  coastal  areas 
adjacent  to  population  centers  and  industrial 
plants.  The  enigmatic  accumulation  of  Hg  by  some 
fish  requires  further  study.  Possibly,  because  of  the 
peculiar  hydrology  of  Mediterranean  waters  and 
the  prevailing  redox  potentials  of  the  sediments 
under  various  conditions,  methyl  mercury  is  made 
more  available  to  biota  in  general  and  to  fish  in 
particular.  (See  also  W89-02121)  (Author's  ab- 
stract) 
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In  the  three  years  before  its  ban  in  November  1982, 
over  30,000  tons  of  toxaphene,  a  complex  mixture 
of  polychlorocamphenes  (PCC),  was  applied  large- 
ly in  the  southern  United  States  to  soybeans, 
cotton,  grain,  and  as  a  cattle  dip.  PCC  are  atmos- 
pherically transported  from  sites  of  application  to 
the  Great  Lakes  and  remote  regions  and  are  wide- 
spread contaminants  in  Great  Lakes  and  marine 
fish.  Toxaphene  is  carcinogenic  in  laboratory  ani- 
mals, and  concern  over  potential  risks  to  popula- 
tions consuming  fish  in  the  Great  Lakes  and  Mis- 
sissippi Delta  regions  was  cited  in  the  decision  to 
cancel  toxaphene  registrations.  Input  of  PCC  to 
the  environment  is  likely  to  continue,  although  at  a 
lower  rate.  Continued  monitoring  of  PCC  in  air, 
precipitation,  and  organisms  is  needed  to  determine 
loadings  and  residue  trends  for  the  Great  Lakes. 
PCC  physical  properties  are  poorly  defined,  and  a 
better  knowledge  of  their  solubilities  and  vapor 
pressures  is  required  to  formulate  precipitation 
scavenging  and  gas  exchange  models.  The  avail- 
able data  suggest  that  PCC  are  washed  out  of  the 
atmosphere  primarily  as  vapors.  Chromatographic 
patterns  of  environmental  PCC  residues  are  often 
different  from  toxaphene  standard  fingerprints  be- 
cause of  physical  weathering,  chemical  degrada- 
tion, and  metabolism.  As  a  result,  identifications  by 
electron  capture  gas  chromatography  (GC-ECD) 
are  sometimes  uncertain.  Analytical  selectivity  can 
be  improved  by  using  gas  chromatography  -  nega- 
tive chemical  ionization  mass  spectrometry  (GC- 
NCIMS),  and  quantitative  comparisons  between 
GC-ECD  and  GC-NCIMS  would  be  desirable. 
(See  also  W89-02121)  (Lantz-PTT) 
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As  early  as  1965,  it  was  apparent  that  Great  Lakes 
fishes  were  bioaccumulating  relatively  large  con- 
centrations of  agricultural  insecticides  such  as 
DDT  and  dieldrin  while  the  bioaccumulation  of 
PCBs  was  suspected,  but  not  confirmed.  By  1969, 
state  and  government  agencies  had  begun  annual 
organochlorine  contaminant  monitoring  programs. 
They  constitute  the  majority  of  data  on  Great 
Lakes  fishes.  In  general,  these  data  show  that, 
between  1965  and  1980,  the  PCB,  total  DDT, 
dieldrin  and  mercury  concentrations  in  lake  trout, 
bloater  chub,  coho  salmon  and  chinook  salmon  as 
well  as  other  species  of  fishes  have  decreased 
significantly  throughout  the  Great  Lakes.  This  re- 
flects the  more  stringent  controls  on  point  dis- 
charges of  these  contaminants  into  the  water 
system  in  the  1970s.  Since  1980,  however,  the 
concentrations  of  these  contaminants  in  Great 
Lakes  fish  have  declined  only  slightly  in  many 
cases,  remained  relatively  constant,  or  even  in- 
creased slightly  in  others.  The  recent  data  often 
exhibit  such  year-to-year  variations  that  it  is  not 
possible  to  discern  trends.  One  reason  may  be  the 
uncontrollable  variables  inherent  in  a  large  lakes 
fish  sampling  program.  Another  may  be  the  impact 
of  toxic  chemicals  from  diffuse  nonpoint  sources 
such  as  atmospheric  deposition,  municipal/indus- 
trial effluent  discharges,  agricultural  and  urban 
runoff,  reactivation  of  contaminants  from  the  sedi- 
ments, and  leachate  from  municipal  and  industrial 
landfills.  (See  also  W89-02137)  (Author's  abstract) 
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Increasing  urbanization  of  watersheds  has  resulted 
in  deterioration  of  the  quality  of  runoff  discharged 
to  receiving  water  bodies.  Large  lakes  of  the  world 
are  particularly  susceptible  to  urban  pollution  be- 
cause of  their  role  as  a  receptor  of  urban  runoff.  In 
urban  regions  where  stormwater  runoff  is  com- 
bined with  sanitary  sewage  prior  to  treatment, 
urban  runoff  contaminant  problems  are  compound- 
ed by  inadequate  design  capacity  of  wastewater 
treatment  facilities  to  handle  the  combined  flows 
when  rainfall  events  are  appreciable.  These  com- 
bined sewer  overflow  events  (CSOs)  can  release 
large  quantities  of  toxic  contaminants  as  well  as 
such  contaminants  as  nutrients  and  pathogenic  bac- 
teria typically  associated  with  sewage.  The  princi- 


pal contaminants  in  urban  runoff  appear  to  be  the 
metals  Cu,  Zn,  and  Pb  which  are  present  largely  as 
a  result  of  automotive  activity  and  corrosion  of 
metallic  surfaces  and  fittings.  Organic  contami- 
nants such  as  pentachlorophenol  and  endosulfan 
often  are  present  in  urban  runoff  as  well.  However, 
organic  including  PCBs  are  much  less  prevalent  as 
a  general  rule  and  appear  to  be  less  of  a  contami- 
nant problem  as  compared  to  inorganics.  (See  also 
W89-02155)  (Author's  abstract) 
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Of  several  factories  around  Lake  Biwa  which  were 
using  and  were  responsible  for  PCB  pollution,  the 
largest  was  a  condenser  factory.  The  immediate 
impact  to  the  environment  was  caused  by  PCB  in 
the  factory  effluent.  Pollution  extended  to  water- 
ways to  the  lake,  pounds  and  rice  paddy-fields,  and 
even  to  rice  and  fish.  It  took  about  ten  years  before 
countermeasures  against  the  pollution  were  fully 
effected.  They  consisted  of:  (1)  Removal  of  PCB 
from  discharged  water  from  the  related  factory  or 
the  suspension  of  PCB  use;  (2)  Removal  of  pollut- 
ed soil  to  be  sealed  up  in  concrete  pits;  (3)  Medical 
checkup  for  the  residents;  (4)  Inspection  of  the 
factories  in  the  basin  using  PCB;  and  (5)  Compen- 
sation to  the  people  affected  by  such  contamina- 
tion. The  most  difficult  aspect  to  settle  concerned  a 
consensus  that  all  firms  using  PCB  share  responsi- 
bility for  the  pollution  and  hence  the  allotment  of 
compensation  expense  among  them  for  the 
damage.  After  this  unfortunate  experience,  Shiga 
Prefecture  began  to  practice  a  rigorous  control  and 
monitoring  program.  Limitations  of  toxic  sub- 
stances in  effluent  were  made  as  restrictive  as  those 
in  drinking  water.  As  well  a  local  regulation  was 
modified  so  that  toxic  substances  cannot  be  used 
without  Governor's  approval.  As  a  result,  the  con- 
centration of  PCB  contained  in  the  sediment  of 
Lake  Biwa  has  decreased  to  1/20  to  1/40  of  the 
level  15  years  ago.  (See  also  W89-02155)  (Author's 
abstract) 
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Advances  in  plant  breeding,  coupled  with  exten- 
sive use  of  fertilizers  and  pesticides,  are  responsible 
for  the  sustained  high  yields  needed  to  alleviate 
world  food  shortages.  Where  extensive  use  or 
manufacturing  of  pesticides  takes  place  near  large 
lakes,  residues  can  be  detected  in  aquatic  biota. 
Major  changes  have  occurred  in  the  kinds  and 
amounts  of  pesticides  used  over  the  last  three 
decades,  and  these  changes  are  reflected,  in  detect- 
ed aquatic  residues.  The  pesticides  industry  is 
about  to  undergo  a  massive  change  in  the  chemis- 
try of  pest  control  chemicals  that  will  again  change 
the  residue  picture  over  the  next  two  decades.  An 
awareness  of  these  changes  will  alter  the  direction 


of  monitoring  programs  and  governmental  policies 
regulating  use.  Worldwide  and  national  pesticide 
usage  and  future  technologies  in  the  pesticide  in- 
dustry that  will  directly  impact  on  large  lake 
ecologies  are  discussed.  (See  also  W89-02155) 
(Lantz-PTT) 
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Descriptors:  'Water  pollution  sources,  'Lakes, 
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Waste  disposal  practices  include  the  burial  in  or 
discharge  to  the  soil  environment  of  municipal 
solid  waste  and  industrial  wastes,  both  solid  and 
liquid.  The  threat  which  these  disposal  practices 
present  for  large  lakes  ranges  from  none  in  some 
situations  to  serious  in  others.  The  factors  which 
influence  the  extent  of  the  threat  include  the  type 
and  amount  of  waste  being  disposed  of,  the  prox- 
imity of  the  site  to  lakes  or  their  tributaries,  the 
manner  in  which  the  disposal  site  has  been  de- 
signed and  operated,  the  hydrogeologic  conditions 
at  the  site  and  the  climate.  In  North  America, 
many  disposal  sites  consist  of  landfills  for  munici- 
pal solid  wastes  located  1  km  or  more  from  surface 
waters  and  operated  so  as  to  minimize  surface 
runoff  of  contaminants.  The  risk  of  large  lake 
contamination  from  this  type  of  site  is  very  limited. 
However,  some  disposal  sites  contain  large 
amounts  of  hazardous  contaminants  with  access  to 
nearby  surface  waters  through  either  surface 
runoff  or  subsurface  flow  in  highly  permeable  soil 
or  rock  formations.  The  risk  of  contamination  from 
these  sites  is  high,  especially  in  cases  where  the 
amount  of  the  contaminant  disposed  of  is  measured 
in  tons  while  the  allowable  aqueous  phase  contami- 
nant concentration  is  in  the  micrograms/L  range. 
The  Niagara  River  situation  is  a  case  in  point. 
Current  technology  available  for  controlled  dis- 
posal sites  does  much  to  minimize  the  risks  in- 
volved. (See  also  W89-02155)  (Author's  abstract) 
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TRANSFER  OF  TOXIC  SUBSTANCES  AT  THE 
AIR-WATER  INTERFACE  -  INTRODUCTION 
AND  EXAMPLES  FROM  THE  NORTH  SEA, 

University   of  East   Anglia,   Norwich   (England). 
School  of  Environmental  Sciences. 
P.  S.  Liss. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  213-224,  3  fig,  4  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Air-water  inter- 
faces, 'Water  pollution  sources,  'North  Sea,  'Air 
pollution,  Trace  metals,  Organic  compounds, 
Heavy  metals,  Arsenic,  Cadmium,  Copper,  Chro- 
mium, Mercury,  Nickel,  Lead,  Zinc,  Aromatic 
compounds,  Pesticides,  Polychlorinated  biphenyls, 
Precipitation. 

Chemicals  transferring  across  natural  air-water 
interfaces  can  be  in  gas,  liquid  or  solid  phases. 
Parameterization  of  these  modes  of  exchange  is 
discussed  in  terms  of  transfer  and  deposition  ve- 
locities, for  gaseous  and  solid  phase  exchange  re- 
spectively, and  washout  factors  for  deposition  in 
rain.  These  ideas  are  then  applied  to  estimation  of 
the  atmospheric  inputs  of  trace  metals  and  some 
anthropogenic  organic  substances  to  the  North 
Sea.    Atmospheric   fluxes   to   the   North   Sea   are 
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compared  with  inflows  of  the  substances  consid- 
ered via  rivers.  Wet  and  dry  deposition  fluxes,  as 
well  as  inputs  from  rivers,  are  given  in  tabular 
form.  Analysis  of  these  data  of  river  inputs  assume 
no  addition  or  removal  of  pollutants  as  a  result  of 
processes  within  estuaries.  It  is  clear  that  atmos- 
pheric inputs  are  dominant  for  Pb  and  for  several 
synthetic  organics,  and  not  insignificant  for  almost 
all  of  the  components  listed  (As,  Cd,  Cu,  Cr,  Ni, 
Hg,  Zn,  polycyclic  aromates,  pesticides,  and  poly- 
chlorinated  biphenyls).  (See  also  W89-02155) 
(Lantz-PTT) 
W89-02168 


TRANSFER  OF  TOXIC  SUBSTANCES  AT  THE 
AIR/WATER  INTERFACE:  THE  GREAT 
LAKES, 

Wisconsin  Univ. -Madison. 
A.  W.  Andren. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  225-235,  7  tab,  17  ref. 

Descriptors:  *Water  pollution  sources,  *Path  of 
pollutants,  *Air-water  interface,  *Great  Lakes, 
•Lake  Erie,  *Lake  Huron,  *Lake  Michigan,  *Lake 
Superior,  *Lake  Ontario,  Pollution,  Aerosols,  Pre- 
cipitation, Polychlorinated  biphenyls,  Heavy 
metals,  Cadmium,  Chromium,  Nickel,  Zinc,  Lead, 
Copper. 

The  atmosphere  serves  as  an  important  transfer 
medium  for  a  variety  of  microcontaminants  in  the 
Great  Lakes  region.  Vapor-phase  and  aerosol  asso- 
ciated contaminants  are  removed  from  the  atmos- 
phere both  via  wet  and  dry  deposition.  The  mode 
of  removal  is  very  much  dependent  on  the  vapor 
pressure  and  aqueous  solubility  of  the  substance  in 
question.  The  ratio  of  wet-to-dry  removal  for  aero- 
sol associated  microcontaminants  usually  exceed 
7:1  in  the  Great  Lakes  region.  Substances  that  exist 
in  both  phases,  such  as  PCBs,  are  also  thought  to 
be  removed  mainly  with  precipitation.  However, 
vapor  phase  exchange  in  both  directions  are 
thought  to  occur  and  the  magnitude  of  the  process 
remains  to  be  evaluated  for  all  of  the  Great  Lakes. 
For  several  trace  metals  the  relative  unit  area 
loading  intensity  most  likely  is  Erie  >  Ontario  > 
Michigan  >  Huron  >  Superior.  Loadings  for  Cd, 
Cr,  Cu,  Ni,  Pb,  and  Zn  range  from  about  0.002  to 
1.0  kg/hr/yr.  More  than  90%  of  the  Pb  that  pres- 
ently deposits  in  Lake  Michigan  sediments  comes 
in  from  the  atmosphere.  Most  of  this  Pb  is  of 
anthropogenic  origin.  If  Green  Bay,  Wisconsin  is 
excluded  from  a  mass  balance  of  Lake  Michigan, 
most  of  the  PCBs  that  annually  reach  the  lake  also 
are  atmospherically  derived.  A  variety  of  other 
chlorinated  hydrocarbons  are  also  known  to  enter 
the  lakes  from  the  atmosphere.  (See  also  W89- 
02155)  (Lantz-PTT) 
W89-02169 


PCBS  ON  THE  GLOBE:  POSSIBLE  TREND  OF 
FUTURE  LEVELS  IN  THE  OPEN  OCEAN  EN- 
VIRONMENT, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
S.  Tateya,  S.  Tanabe,  and  R.  Tatsukawa. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  237-281,  14  fig,  8  tab,  51  ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Sea- 
water,  'Marine  environment,  'Water  pollution 
prevention,  *Fate  of  pollutants,  Prediction,  Mathe- 
matical models,  Model  studies,  Marine  mammals, 
Tropical  regions,  Cold  regions. 

Results  obtained  when  using  non-steady  state 
mathematical  models,  suggest  that  unless  more 
than  50%  of  PCBs  under  use  in  the  terrestrial 
environment  are  destroyed  or  confined  to  land 
itself,  PCB  concentrations  in  surface  seawater  will 
increase  in  tropical  areas  and  remain  at  a  constant 
level  in  temperate  and  colder  areas.  PCB  concen- 
trations in  marine  mammals  will  increase  every- 
where, but  the  time  of  attaining  maximum  concen- 
tration will  be  several  decades  after  they  have 
increased  in  the  surface  seawater.  A  similar  situa- 


tion is  expected  to  occur  with  the  other  persistent 
chemicals.  This  model,  with  some  modifications, 
seems  to  be  applicable  to  large  water  bodies  such 
as  inland  seas  and  lakes.  (See  also  W89-02155) 
(Lantz-PTT) 
W89-02170 


DEGRADATION  OF  LAKE  BAIKAL:  FATE 
AND  EFFECTS  OF  CONTAMINANTS 
PRESENT, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 
Lakes  Fishery  Lab. 
M.  G.  Henry,  and  A.  M.  Nikanarov. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  283-290,  1  fig,  1  tab,  17  ref. 

Descriptors:  *Water  pollution  sources,  *Lake 
Baikal,  'Legislation,  *Water  pollution  control, 
*Pulp  and  paper  industry,  Water  quality  control, 
Wastewater  treatment,  Logging,  Lakes,  Waste  dis- 
posal. 

In  1957  a  decision  was  made  to  bring  industry  to 
the  shores  of  Lake  Baikal.  At  the  time,  the  focus  of 
this  industrialization  was  the  manufacture  of  high 
grade  cellulose  cord  for  use  in  aircraft  tire  produc- 
tion. This  product  requires  the  use  of  ultra-pure 
water  and  the  only  available  source  was  Lake 
Baikal.  In  addition,  the  watershed  is  rich  in  timber, 
electricity  was  already  available  and  the  Trans- 
Siberian  railway  was  nearby.  Construction  of  the 
Baikalsk  Cellulose  and  Paper  Combine  (BCPC) 
began  in  1959  despite  almost  immediate  opposition 
from  scientists,  journalists  and  artists.  Because  of 
this  outcry,  planners  added  filtration  equipment  to 
the  blueprints  of  the  plant.  This  treatment  facility 
was  designed  to  use  biological,  mechanical  and 
chemical  purification  techniques.  Only  Baikal's  im- 
mense volume  of  water  has  ensured  the  slow  rate 
of  change  in  water  quality,  hardly  aided  by  the 
treatment  system.  The  Selenga  Cellulose  and 
Carton  Combine  (SCCC),  built  on  the  Selenga 
River,  discharges  into  the  Selenga  River  which 
ultimately  reaches  Lake  Baikal.  In  1971,  a  third 
law  was  passed  to  protect  Lake  Baikal.  This  law 
demanded  that;  (1)  the  BCPC  treatment  system  be 
fully  operational  by  the  end  of  1971;  (2)  the  SCCC 
treatment  facility  be  completed  before  opening;  (3) 
all  enterprises  in  the  Lake  Baikal  basin  were  re- 
quired to  develop  schedules  for  the  addition  of 
treatment  facilities;  (4)  timber  practices  and  ship- 
ping were  to  be  improved  -  log  flotation  in  the 
form  of  rafts  was  forbidden;  and  (5)  in  1971-1975 
already  sunken  logs  were  to  be  removed  from 
rivers  and  portions  of  the  lake.  Indications  are  that 
even  though  some  of  these  regulations  have  been 
implemented,  deterioration  of  the  lake  is  continu- 
ing. Suggestions  have  been  made  that  the  BCPCs 
waste  discharges  should  be  carried  outside  the 
boundaries  of  the  Lake  basin  and  then  discharged. 
Additional  suggestions  have  been  put  forth  to 
demand  closed-cycle  operations  of  all  plants,  de- 
posit SCCC  wastes  into  deep  strata  below  the 
earth's  crust  so  that  inputs  into  the  Selenga  River 
would  cease,  stop  all  rafting  transport  on  the  lake 
as  well  as  on  the  tributaries,  and  develop  improved 
gas/dust  collectors  for  the  stacks  of  all  plants  in 
the  Lake  Baikal  region.  (See  also  W89-02155) 
(Lantz-PTT) 
W89-02171 


CHEMICAL  LIMNOLOGY  OF  PCBS  IN  LAKE 
SUPERIOR  -  A  CASE  STUDY, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mining  Engineering. 

S.  J.  Eisenreich,  P.  D.  Capel,  J.  E.  Baker,  and  B.  B. 
Looney. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  291-318,  9  fig,  6  tab,  46  ref. 

Descriptors:  'Limnology,  'Polychlorinated  bi- 
phenyls, 'Lake  Superior,  'Case  studies,  'Fate  of 
pollutants,  Water  pollution  sources,  Organic  com- 
pounds, Air  pollution,  Lake  sediments,  Mathemati- 
cal studies,  Organic  carbon.  Model  studies,  Eco- 
logical effects. 


The  aquatic  behavior  of  polychlorinated  biphenyls 
(PCBs)  in  Lake  Superior  gleaned  from  scientific 
studies  over  the  last  decade  permits  an  evaluation 
of  the  chemical  limnology  and  environmental  fate 
of  hydrophobic  organic  chemicals  (HOC)  having 
similar  physical/chemical  properties  in  large  lakes. 
The  range  of  properties  (Henry's  Law  Constant  K 
sub  H,  octanol-water  partition  coefficient  K  sub 
ow)  describing  the  fate  of  the  50  to  100  PCB 
congeners  observed  in  the  environment  suggest 
that  air-water  and  sediment-water  interactions 
dominate  their  aquatic  behavior.  PCBs  likely  enter 
the  lake  during  intense  periods  of  precipitation 
(scavenging  of  particles)  and  are  subsequently  lost 
during  longer  periods  of  volatilization.  Although 
the  atmosphere  has  served  as  a  long  term  source  of 
PCBs  to  the  lake,  decreasing  inputs  and  water 
column  concentrations  suggest  that  the  atmosphere 
is  now  a  sink  for  PCBs  previously  deposited.  Proc- 
esses such  as  resuspension  of  bottom  sediment  and 
porewater  containing  PCBs  dominate  internal 
bottom  sediment  and  porewater  containing  PCBs 
dominate  internal  cycling.  Although  only  about 
25%  of  the  water-sorption  PCBs  occur  in  the 
particulate  phase,  sorption  and  subsequent  removal 
of  particles  to  the  bottom  is  an  important  lake 
detoxification  process.  The  observed  inverse  rela- 
tionship of  log  K  sub  p  and  log  suspended  solids 
may  be  explained  by  mixed  particle  populations  of 
differing  organic  carbon  content  and  binding  of 
PCBs  to  colloidal  organic  matter.  The  estimated 
residence  time  of  PCBs  in  Lake  Superior  is  a  few 
years  at  most,  and  implies  an  efficient  removal 
process.  A  dynamic  mass  balance  model  using  a 
new  PCB  input  function  driven  by  atmospheric 
concentrations  and  considerations  of  air-water  and 
sediment-water  interactions  adequately  predicts 
observed  water  column  concentrations.  The  Lake 
Superior  ecosystem  presently  contains  approxi- 
mately 20,000  kg  of  PCBs  about  evenly  divided 
between  the  sediment  and  water  column  reser- 
voirs. (See  also  W89-02155)  (Author's  abstract) 
W89-02172 


CASE  STUDY  ON  THE  FATE  OF  HEAVY 
METALS:  LAKE  MAGGIORE,  ITALY, 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
H.  Muntau,  and  R.  Baudo. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  319-325,  4  fig,  5  tab. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Heavy  metals,  'Lake  Maggiore,  'Italy, 
Tissue  analysis,  Fish,  Bioaccumulation,  Plankton, 
Cadmium,  Mercury,  Water  sampling,  Geochemis- 
try, Sediment  contamination,  Lake  sediments. 

This  chapter,  which  is  an  editorial  inclusion  to  the 
volume,  is  comprised  of  graphics,  with  no  written 
text.  It  was  an  editorial  decision  to  include  this 
limited  information  in  the  publication  since  the 
data  represent  a  valuable  reference.  Tables  and 
figures  present:  (1)  the  sampling  plan  for  Lake 
Maggiore  and  catchment  area;  (2)  sampling  periods 
for  Lake  Maggiore  and  catchment  area;  (3)  heavy 
metal  forms,  sources  and  outputs  for  Lake  Maggio- 
re and  catchment  area;  (4)  variations  of  heavy 
metal  concentrations  in  net  plankton  and  fish  spe- 
cies (Lake  Maggiore);  (5)  mercury  and  cadmium 
distributions  in  Lake  Maggiore  sediments;  (6)  com- 
parison of  heavy  metal  concentration  ranges  in 
Lake  Maggiore  and  330  European  lakes;  (7)  an- 
thropogenic and  geochemical  origin  of  heavy 
metals  for  Lake  Maggiore;  and  (8)  mercury  and 
cadmium  content  in  the  major  ecological  compart- 
ments. (See  also  W89-02155)  (Lantz-PTT) 
W89-02173 


CONTAMINANTS    IN    LAKE    ONTARIO    -    A 
CASE  STUDY, 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

R.  L.  Thomas,  J.  E.  Gannon,  J.  H.  Hartig,  D.  J. 

Williams,  and  D.  M.  Whittle. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 

III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
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Group  5B — Sources  Of  Pollution 

nanls.  Lewis  Publishers.  Chelsea.  Michigan.  1988. 
p  327-387,  15  fig,  12  tab,  97  ref. 

Descriptors:  'Lake  Ontario.  *Mercury.  "Case 
studies.  'Water  pollution  sources,  *Path  of  pollut- 
ants. *Niagara  River.  Fish,  Lead,  Zinc,  Copper, 
Polychlorinated  biphenyls.  Mirex.  Pesticides,  Lake 
sediments.  Sediment  contamination.  Bioaccumula- 
tion   Volatilization,  Path  of  pollutants. 

Discovery  of  high  mercury  levels  in  fish  during 
1970  brought  an  awareness  of  toxic  substances 
contamination  in  Lake  Ontario.  Sampling  pro- 
grams evolving  from  this  initial  finding  resulted  in 
the  detection  of  high  levels  of  PCBs  and  Mirex  in 
1976  and  a  definition  of  DDT  and  associated  or- 
ganochlorine  pesticide  distributions  in  the  lake. 
Further  amplification  of  the  early  findings,  particu- 
larly between  1978  and  present,  has  concentrated 
on  refinement  of  analytical  techniques,  trend  as- 
sessment, and  analysis  of  contaminants  throughout 
the  aquatic  ecosystem.  This  paper  reviews  the 
major  contaminant  issues  of  the  lake  and  concen- 
trates on  defining  major  sources,  loadings,  and 
physical  and  ecological  fate  of  Hg,  Pb,  Zn,  Cu, 
PCBs  and  Mirex  in  the  lake.  In  all  cases  the 
Niagara  River  is  proven  to  be  the  major  source 
with  lake  distribution  responding  to  hydrodynamic 
processes.  Each  contaminant  appears  to  be  primari- 
ly associated  with  sediment  and,  other  than  PCBs, 
are  accounted  for  in  annual  mass  balances.  Losses 
for  PCBs  are  believed  to  be  due  to  bioaccumula- 
tion  and  volatilization  to  the  atmosphere.  Concen- 
trations of  PCBs  and  Mirex  in  fish  decreased  be- 
tween 1977  and  1981,  but  increased  between  1981 
and  1983-84  suggesting  a  reactivation  of  sources  in 
the  Niagara  River.  These  sources  are  believed  to 
be  waste  disposal  sites  adjacent  to  the  river.  This 
case  study  provides  an  important  lesson  on  the 
susceptibility  and  consequences  of  toxic  contami- 
nation to  other  large  lakes  of  the  world,  and  the 
critical  need  for  source  control  on  toxic  substances 
and  changeover  to  non-toxic  processes,  products 
and  by-products.  (See  also  W89-02155)  (Author's 
abstract) 
W89-02174 


LAKE-WIDE  IMPACTS  OF  LONG-TERM 
SOURCES  OF  XENOBIOTIC  CONTAMI- 
NANTS: LAKE  MANAGUA  (NICARAGUA)  AND 
LAKE  MICHIGAN  (UNITED  STATES), 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 

tische  Oecologie. 

For  primary  bibliographic  entry  see  Field  5C. 
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POLLUTION   HAZARDS  OF  AGRICULTURE, 

Institute    for    European     Environmental     Policy, 
London  (England). 
D.  Baldock. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,   1988.   p   137-154,   1   fig,  2  tab,   12  ref. 

Descriptors:  *Agriculture,  'Environmental  effects, 
♦Farm  wastes,  "Water  pollution  sources,  'Non- 
point  pollution  sources,  Erosion,  Salinization,  Silt- 
ing, Drainage,  Groundwater  pollution,  Fertilizers, 
Nitrogen,  Phosphorus. 

The  nature  and  magnitude  of  the  pollution  hazards 
arising  from  farming  vary  enormously,  reflecting 
both  the  differences  in  agricultural  practice  and  the 
characteristics  of  the  local  environment.  Some  of 
the  principal  forms  of  pollution  include  soil  erosion 
by  water  and  wind,  salinization  arising  from  irriga- 
tion, increased  silt  load  caused  by  land  drainage, 
pollution  of  surface  and  groundwaters  by  inorganic 
fertilizers  and  livestock  wastes,  contamination  of 
soils  with  heavy  metals,  multi-media  pollution  by 
pesticides  and  a  number  of  other  problems,  such  as 
water  pollution  from  silage  effluent  and  discarded 
pesticide  containers.  In  most  OECD  countries,  ag- 
riculture is  responsible  for  a  significant  proportion 
of  the  nitrogen  and  phosphorus  entering  fresh 
waters  is  a  major  target  for  those  concerned  in  the 
reduction  of  nonpoinl  sources  of  pollution.  In  the 
past,  agriculture  has  escaped  many  of  the  regula- 
tory pressures  applied  to  industry  and  the  control 


of  nonpoint  sources  of  pollution  remains  a  relative- 
ly difficult  challenge,  although  it  may  often  be  cost 
effective.  In  future,  it  seems  likely  that  agriculture 
will  be  more  susceptible  to  the  dictates  of  the 
'Polluter  Pays'  principle.  Relatively  restrictive  leg- 
islation is  now  being  introduced  in  some  European 
countries  where  groundwater  pollution  has 
become  a  major  concern.  (See  also  W89-02176) 
(Lantz-PTT) 
W89-02185 


STRATEGIES  FOR  CONTROL  OF  NON-POINT 
SOURCE  POLLUTION, 

American  Farmland  Trust,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field    5G. 
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RURAL  GROUNDWATER  CONTAMINATION. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02196 


NITRATES  IN  IOWA  GROUNDWATER, 

Iowa  Dept.  of  Natural  Resources,  Iowa  City. 
G.  R.  Hallberg. 

IN:  Rural  Groundwater  Contamination.  Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  23-68, 
29  fig,  3  tab,  78  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Ni- 
trates, 'Iowa,  'Groundwater  pollution,  Water 
supply,  Drinking  water,  Potable  water,  Water 
quality  control,  Agricultural  chemicals,  Wells, 
Waste  disposal,  Fertilizers,  Agriculture,  Public 
health. 

During  the  past  six  years,  studies  in  Iowa  have 
generated  considerable  interest  and  concern  with 
the  occurrence  and  increasing  concentrations  of 
nitrate  (N03)  in  drinking-water  supplies,  particu- 
larly from  groundwater.  These  studies  have  shown 
that  nitrates  and  some  pesticides  are  leaching 
through  the  soil  into  shallow  groundwater  and  are 
now  found  in  many  of  Iowa's  groundwater 
aquifers.  In  many  areas,  these  groundwater,  which 
supply  drinking  water  to  both  cities  and  private 
individuals,  now  commonly  exhibit  nitrate  concen- 
trations above  the  maximum  contaminant  limit 
(MCL)  of  public  drinking  water  of  10  mg/L  ni- 
trate as  nitrogen  (45  mg/L  as  N03).  Trace 
amounts  of  many  widely  used  pesticides  have  also 
been  found  in  these  aquifers  in  association  with 
elevated  nitrate  concentrations.  Well  construction 
and  poor  waste  disposal  practices  contribute  to 
individual  well  problems,  and  spills  and  misuse  of 
chemicals  have  caused  more  severe  problems  lo- 
cally. However,  the  regional  contamination  of 
aquifers  is  the  result  of  conventional  usage  of  agri- 
cultural chemicals  and  constitutes  a  nonpoint 
source  pollution  problem.  There  are  legitimate 
concerns  for  public  health,  over  the  long  term,  if 
these  water  quality  problems  continue  or  increase. 
While  septic  tanks,  chemical  spills,  and  poor  well 
construction  cause  local  problems,  they  are  no 
longer  a  significant  factor.  Nitrate  problems  have 
become  regional  in  scope,  resulting  from  the  wide- 
spread application  of  fertilizer.  Grain  production 
only  accounts  for  about  50%  of  the  nitrogen  that 
can  be  managed.  The  intent  of  the  on-going  efforts 
in  Iowa  is  to  find  the  most  effective  ways  to 
channel  the  fertilizer-N  into  grain  production  and 
minimize  losses  into  water.  This  could  also  result 
in  ways  to  use  current  amounts  of  fertilizer-N  and 
improve  yields.  (See  also  W89-02196)  (Lantz-PTT) 
W 89-02 199 


GROUNDWATER  PROBLEM  IN  MICHIGAN: 

AN  OVERVIEW, 

Michigan  State  Univ.,  East  Lansing.  Inst,  of  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02200 


LOSSES    AND   TRANSPORT   OF    NITROGEN 
FROM  SOILS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
A.  M.  Blackmer. 

IN:    Rural    Groundwater    Contamination.    Lewis 
Publishers.  Inc.,  Chelsea,  Michigan,  1987.  p  85-103, 


1  fig,  3  tab,  18  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Nitro- 
gen, 'Path  of  pollutants,  'Solute  transport,  'Ni- 
trates, 'Fertilizers,  Soil  chemistry,  Nitrogen  fixa- 
tion, Leaching,  Agriculture,  Macropores,  Soil  po- 
rosity. 

Use  of  fertilizer  nitrogen  has  markedly  increased 
over  the  past  three  decades  and  must  be  recog- 
nized as  a  major  factor  contributing  to  the  abun- 
dance of  food  and  fiber  currently  enjoyed  by  de- 
veloped nations.  The  possibility  that  some  portion 
of  the  fertilizer  nitrogen  applied  to  soils  may  leach 
into  groundwater  supplies  has  been  recognized  for 
as  long  as  fertilizers  have  been  used.  However, 
concern  about  the  importance  of  this  problem  is 
increasing.  This  chapter  provides  an  overview  of 
what  is,  and  is  not,  known  about  processes  that 
influence  the  amounts  of  nitrogen  that  escape  from 
agricultural  soils  to  groundwater.  This  objective  is 
approached  by:  (i)  briefly  reviewing  what  happens 
to  fertilizer  nitrogen  in  soils;  (ii)  describing  some  of 
the  difficulties  associated  with  determination  of  the 
quantities  of  nitrogen  lost  from  agricultural  soils  to 
groundwater;  and  (iii)  summarizing  results  from 
some  relevant  studies  in  progress  at  Iowa  State 
University,  which  indicate  that  nitrate  moves 
through  many  Iowa  soils  by  mechanisms  that  have 
not  been  recognized.  The  major  difference  is  in  the 
importance  of  preferential  flow  of  water  and  ni- 
trate though  macropores  (old  root  channels,  worm 
holes,  cracks,  etc.)  in  the  soil.  The  macropores  act 
as  'super  highways'  that  permit  water  and  nitrate 
to  bypass  most  of  the  soil  within  the  rooting  zone 
and  move  rapidly  out  of  this  zone.  (See  also  W89- 
02196)  (Lantz-PTT) 
W89-02201 


IMPACTS  OF  CHEMIGATION  ON  GROUND- 
WATER CONTAMINATION, 

Science  and   Education   Administration,   Lincoln, 

NE 

J.  S.  Schepers,  and  D.  R.  Hay. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  105- 

114,  1  tab,  19  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Chemi- 
gation,  'Groundwater  pollution,  'Fertilizers, 
'Path  of  pollutants,  Nitrogen,  Irrigation,  Herbi- 
cides, Pesticides,  Leaching,  Siphons. 

The  earliest  use  of  chemigation  was  for  the  appli- 
cation of  fertilizer,  primarily  nitrogen,  with  the 
irrigation  water  to  increase  nitrogen-use  efficiency. 
More  recently,  there  has  been  increasing  interest  in 
and  use  of  chemigation  to  apply  herbicides,  insecti- 
cides, fungicides  and  nematodes.  Applying  chemi- 
cals with  an  irrigation  system  usually  accomplishes 
the  intended  application;  however,  water  applica- 
tion rate  and  uniformity  may  not  be  compatible 
with  time  of  application  for  maximum  pesticide 
efficacy  or  fertilizer  utilization.  Unique  to  chemi- 
gation is  the  possibility  of  groundwater  contamina- 
tion due  to  accidental  backflow  or  siphoning  of 
chemicals  down  the  well  which  is  a  form  of  point 
source  pollution.  The  other  type  of  groundwater 
contamination  that  can  result  from  any  method  of 
chemical  application  (including  chemigation)  is  the 
nonpoint  leaching  of  chemicals  through  the  soil 
and  into  the  aquifer.  Each  mode  of  contamination 
can  cause  serious  problems,  but  the  processes  in- 
volved are  unique  as  are  the  remedial  actions  re- 
quired after  contamination.  (See  also  W89-02196) 
(Lantz-PTT) 
W89-02202 


ASSESSING  ANIMAL  WASTE  SYSTEMS  IM- 
PACTS ON  GROUNDWATER:  OCCURRENCES 
AND  POTENTIAL  PROBLEMS, 

Soil  Conservation  Service,  Washington,  DC. 
J.  N.  Krider. 

IN:  Rural  Groundwater  Contamination.  Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  115- 
128,  2  fig,  16  ref. 

Descriptors:  'Water  pollution  sources,  'Animal 
wastes,  'Groundwater  pollution,  'Nonpoint  pollu- 
tion sources,  'Waste  management,  Environmental 
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effects.     Nitrogen,     Bacteria,     Fertilizers,     Farm 
wastes.  Livestock,  Wastewater  lagoons. 

The  health  threat  to  humans  and  livestock  from 
ingestion  of  water  contaminated  with  animal  waste 
should  not  be  taken  lightly.  Nitrogen  and  bacterial 
organisms  are  the  main  constituents  for  which 
there  should  be  concern.  The  potential  for  cancer 
in  humans  and  in  livestock  from  nitrates  in  water  is 
an  epidemiological  area  that  needs  study.  Howev- 
er, case  studies  conducted  in  Delaware,  Iowa, 
Pennsylvania,  and  California  indicate  that  commer- 
cial fertilizers  contribute  more  nitrogen  to  ground- 
water than  does  animal  waste.  But,  this  does  not 
reduce  the  importance  of  proper  management  of 
manure  nitrogen.  Certain  segments  of  animal  waste 
management  systems  are  responsible  for  most  of 
the  contribution  of  contaminants  to  groundwater. 
These  are  areas  of  high  animal  concentrations  such 
as  barnyards,  locations  of  manure  storage  ponds 
and  treatment  lagoons,  and  sites  of  manure  applica- 
tions on  agricultural  land.  Each  separately,  or  in 
combination,  can  be  responsible.  (See  also  W89- 
02196)  (Lantz-PTT) 
W89-02203 


GROUNDWATER  CONTAMINATION  FROM 
LANDFILLS,  UNDERGROUND  STORAGE 
TANKS,  AND  SEPTIC  SYSTEMS, 

Michigan   Dept.   of  Natural   Resources,   Lansing. 

Groundwater  Quality  Div. 

G.  Klepper,  G.  Carpenter,  and  D.  Gruben. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  147- 

159,  5  fig,  5  tab,  6  ref. 

Descriptors:  'Groundwater  pollution,  "Landfills, 
•Septic  tanks,  'Underground  storage,  'Michigan, 
Rural  areas,  Urban  areas,  Potable  water,  Water 
supply,  Regulations,  State  jurisdiction,  Federal  ju- 
risdiction, Drinking  water. 

Numerous  contamination  sites  have  been  discov- 
ered in  Michigan.  Many  of  these  have  resulted  in 
groundwater  contamination,  and  a  significant  pro- 
portion have  been  found  to  result  from  landfills 
and  underground  storage  tanks.  More  groundwater 
contamination  incidents  have  occurred  in  rural 
areas  rather  than  in  urban  areas.  Rural  areas  appear 
to  be  at  greater  risk  due  to  dependence  on  ground- 
water for  potable  water  supplies  and  the  tendency 
for  private  wells  to  be  completed  at  shallower 
depths  than  municipal  supply  systems.  Although 
larger  in  population,  urban  areas  appear  to  be  at 
less  risk  from  contaminated  groundwater,  Current 
state  and  federal  regulations  and  improved  public 
and  business  awareness  should  help  reduce  the 
number  of  contamination  sites  in  the  future.  Re- 
sponsible party,  State  and  Federal  responses  to 
known  contamination  incidents  and  prevention  of 
future  groundwater  contamination  are  critical  to 
protecting  the  nearly  one-half  of  Michigan's  popu- 
lation which  depends  on  groundwater  for  its  pota- 
ble water.  (See  also  W89-02196)  (Lantz-PTT) 
W89-022O5 


SOFTWARE  FOR  TEACHING  PRINCIPLES  OF 
CHEMICAL  MOVEMENT  IN  SOIL, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
A.  G.  Hornsby. 

IN:  Rural  Groundwater  Contamination.  Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  193- 
200,  3  fig,  1  tab,  4  ref. 

Descriptors:  'Path  of  pollutants,  'Education,  'Soil 
properties,  'Groundwater  movement,  'Computer 
programs,  Solute  transport,  Agricultural  chemi- 
cals, CMIS,  Chemical  properties,  Pesticides,  Eva- 
potranspiration,  Precipitation,  Root  zone. 

Farmers,  county  extension  agents,  state  and  federal 
action  agency  personnel,  and  the  general  public- 
need  to  understand  the  behavior  of  chemicals  in 
order  to  be  responsible  stewards  of  resources.  To 
gain  such  an  understanding,  simple,  uncomplicated 
methods  are  needed  to  provide  insight  into  the 
processes  which  control  movement  of  chemicals 
and  to  permit  rational  management  decisions  of 
pesticides  use.  A  software  package  has  been  de- 
signed which  can  be  used  to  understand  the  behav- 
ior of  pesticides  in  soil  better.  Chemical  Movement 


In  Soil  (CMIS)  is  a  software  package  written  to 
illustrate  the  influence  of  soil  properties,  chemical 
properties,  plant  rooting  depth,  precipitation,  and 
evapotranspiration  upon  the  movement  and  persist- 
ence of  surface  applied  chemicals  (pesticides)  in 
well  drained  soils.  This  software  is  meant  to  serve 
as  a  teaching  tool  rather  than  a  management  tool 
since  several  assumptions  were  made  to  simplify 
the  model  and  reduce  data  input  requirements.  The 
computational  procedure  assumes  uniform  soil 
properties  and  piston  flow  of  water.  (See  also  W89- 
02196)  (Lantz-PTT) 
W89-02208 


FEASABILITY  STUDY  ON  THE  RETROSPEC- 
TIVE EVALUATION  OF  ANOMALOUS  LOCAL 
TRITIUM  FALLOUT  BY  THE  ANALYSIS  OF 
TREE  RINGS  FROM  SELECTED  DISTRICTS 
IN  AUSTRIA  AND  HUNGARY, 
Bundesversuchs-  und  Forschungsanstalt  Arsenal, 
Vienna  (Austria). 
D.  Rank. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-702277. 
Price  codes:  A03  in  paper  copy,  AOI  in  microfiche. 
Final  Report  for  the  Period:  1  June  1983  -  31  May 
1986.  Report  No.  IAEA-R-3452-F,  January  1987. 
34p,  6  fig,  8  tab,  23  ref. 

Descriptors:  'Dendrochronology,  'Tritium,  'Tree 
rings,  'Path  of  pollutants,  Hungary,  Austria,  Pre- 
cipitation, Radioactive  wastes,  Radioisotopes, 
Water  pollution  sources. 

A  method  for  determining  C-H  found  tritium  (3-H) 
in  the  cellulose  of  tree  rings  was  developed  a  few 
years  ago  in  the  Institute  of  Isotopes,  Hungary. 
From  the  experience  gained  and  from  results  thus 
far  in  hand,  one  can  conclude  that  the  tritium 
abundance  recorded  in  tree  rings  is  well  related  to 
the  yearly  average  of  tritium  in  precipitation  and, 
in  addition,  indicates  the  superimposed  contamina- 
tion on  a  local  scale.  Since  only  limited  informa- 
tion is  available  about  considerable  local  3-H  con- 
tamination being  measured,  mostly  around  nuclear 
installations  but  sometimes  far  away  from  them, 
there  is  much  room  for  speculation  about  the 
origin  of  the  contamination.  A  sharp  temporal  rise 
in  the  3-H  level  of  precipitation  was  observed  in  a 
well-defined  region  of  the  Eastern  Alps,  Austria  in 
May  and  June,  1984.  Tritium  concentration  in  the 
precipitation  at  the  centre  of  the  affected  region 
reached  a  level  of  about  10  times  higher  than  in 
other  areas  throughout  Europe  at  the  same  time. 
This  peak  was  also  unusual  compared  with  the 
results  of  other  years  before  or  after  1984.  The 
objectives  of  the  research  project  was  to  study  the 
feasibility  of  tree  ring  analysis  for  short-term  3-H 
contamination.  (Lantz-PTT) 
W89-02263 


SIMULATIONS  OF  WATER  AND  SOLUTE 
MOVEMENT  IN  THE  BURIED  WASTE  RE- 
POSITORY AT  VAALPUTS, 

Natal     Univ.,     Pietermaritzburg    (South    Africa). 
Dept.  of  Soil  Science  and  Agrometeorology. 
J.  L.  Hutson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-702239. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  TRN:ZA8700123,  January  1987.  16p,  4 
fig,  4  tab,  8  ref. 

Descriptors:  'Underground  waste  disposal,  'Ra- 
dioactive waste  disposal,  'South  Africa,  'Path  of 
pollutants,  'Solute  transport,  'Vaalputs,  Simula- 
tion analysis,  Groundwater  movement,  Cesium, 
Model  studies,  Water  level  fluctuations.  Computer 
models. 

A  series  of  simulations  examined  the  movement  of 
water  through  trench  cap  configurations  of  several 
types.  The  objective  of  this  series  is:  (1)  to  extend 
the  simulations  from  the  surface  to  the  bottom  of 
the  repository,  accounting  for  the  placement  of 
drums;  (2)  to  examine  the  magnitude  and  direction 
of  water  fluxes  throughout  this  depth;  and  (3)  to 
simulate  the  movement  of  solutes,  using  various 
assumptions  regarding  solute  adsorption.  Two 
models  were  used.  The  first  was  an  adaptation  of  a 
solute    transport    model    which    incorporates    the 


transient  water  flow  model  used  in  previous  simu- 
lations. This  was  used  primarily  to  estimate  the 
likely  water  fluxes  in  the  drum  placement  region. 
Since  it  requires  large  amounts  of  computer  time 
this  model  was  used  to  simulate  periods  of  one  or 
two  years  only.  The  second  model  was  a  very 
simple  steady  state  solute  transport  model  which 
was  used  to  simulate  Cs  distribution  after  a  100 
year  periods,  using  flux  data  obtained  from  the 
transient  model  simulations.  'Worst  case'  situations 
were  simulated.  Some  of  these  situations  are  un- 
likely in  reality  but  provide  a  useful  indication  of 
the  rates  of  movement  of  solute  under  various 
conditions.  The  most  importance  conclusion 
reached  from  this  series  of  simulations  is  that  the 
movement  of  Cs  in  the  soil  under  the  likely  water 
regime  is  extremely  slow.  (Lantz-PTT) 
W89-02264 
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SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  IRON  PRECIPITATING  HETEROTROPHS 
IN  WATER  AND  SEDIMENTS  OF  FISH 
PONDS  OF  DIFFERING  FARMING  MANAGE- 
MENTS, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-01271 


EFFECTS  OF  OIL  REFINERY  EFFLUENTS  ON 
SELENASTRUM  CAPRICORNUTUM  PRINTZ, 

Udai    Pratap    Coll.,    Varanasi    (India).Dept.    of 

Botany. 

J.  P.  Gaur,  and  H.  D.  Kumar. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYA2,  Vol.  71,  No.  2,  p  271-281,  1986.  7  fig,  3 

tab,  14  ref. 

Descriptors:  'Oil  wastes,  'Oil  refineries,  'Algal 
growth,  'Toxicity,  'Bioassay,  Phenols,  Water 
quality,  Effluents,  Industrial  wastes,  Industrial 
wastewater,  Wastewater  disposal. 

Laboratory-based  bioassay  experiments  using  Se- 
lenastrum  capricornutum  as  the  test  organism  were 
conducted  to  evaluate  the  potential  of  refinery 
effluents  to  sustain  algal  growth.  The  raw  effluents 
were  remarkably  toxic  to  the  test  alga,  but  satisfac- 
tory algal  growth  occurred  in  (diluted)  0.01%  ef- 
fluents. The  effluents  from  subsequent  treatment 
stages  required  much  less  dilution  to  eliminate  the 
toxicity.  A  highly  significant  negative  correlation 
was  found  between  the  final  yield  of  the  test  alga 
and  the  concentration  of  oil  or  phenol  in  the  cul- 
ture suspension.  On  the  basis  of  these  findings  it  is 
recommended  that  proper  dilution  of  refinery  ef- 
fluents is  necessary  before  they  are  discharged  into 
any  body  of  water.  (Author's  abstract) 
W89-01272 


STRUCTURE  OF  PERIPHYTIC  COMMUNI- 
TIES IN  COOLING  POND  OF  NUCLEAR 
POWER  PLANT, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01273 


EFFECTS  OF  EXPERIMENTAL  ACIDIFICA- 
TION ON  PHYTO-,  BACTERIO-  AND  ZOO- 
PLANKTON  IN  ENCLOSURES  OF  A  HIGHLY 
HUMIC  LAKE, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

L.  Arvola,  K.  Salonen,  I.  Bergstrom,  A.  Heinanen, 
and  A.  Ojala. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYA2,  Vol.  71,  No.  6,  p  737-758,  1986.  16  fig,  5 
tab,  52  ref. 

Descriptors:  'Lakes,  'Humic  lakes,  'Phytoplank- 
ton,  'Zooplankton,  'Bacteria,  'Acid  rain  effects, 
'Acidic  water,  Acidification,  Chlorophyll  a,  Pri- 
mary productivity,  Respiration,  Acid  rain,  Enclo- 
sures, Hydrogen  ion  concentration. 
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Group  5C— Effects  Of  Pollution 

In  situ  enclosure  experiments  were  performed  in  a 
highly  humic  lake  to  examine  the  effects  of  acidifi- 
cation on  phyto-,  bacterio-  and  zooplankton.  The 
acidity  of  three  enclosures  was  adjusted  with 
H2S04  to  pH  3.5,  4  and  5  and  one  enclosure  and 
the  lake  served  as  controls.  The  diversity  of  plank- 
ton as  well  as  the  mean  concentration  of  chloro- 
phyll a,  primary  production  and  respiration  of 
plankton  decreased  with  increasing  acidity.  Bacte- 
rial density  was  slightly  lower  in  the  pH  3.5  enclo- 
sure than  in  the  other  enclosures  and  in  the  lake, 
but  there  were  no  differences  in  the  morphological 
type  or  mean  volume  of  the  cells  between  different 
treatments.  In  the  acidified  enclosures  Crypto- 
monas  ovata  and  Chlamydomonas  spp.  were  the 
dominant  phytoplankters,  while  Dinobryon  and 
Mallomonas  species  seemed  to  be  the  most  sensi- 
tive to  acidity.  Keratella  cochlearis,  Kellicottia 
longispina  and  Bosmina  longispina  were  the  most 
tolerant  zooplankton  to  acidity.  (Author's  abstract) 
W89-01279 


PHYTOPLANKTON  BLOOM  IN  SHALLOW 
DIVOR  RESERVOIR  (PORTUGAL):  THE  IM- 
PORTANCE OF  INTERNAL  NUTRIENT 
LOADING, 

Instituto  Nacional  de  Investigacao  des  Pescas, 
Lisbon  (Portugal). 

G.  Cabecadas,  M.  J.  Brogueira,  and  J.  Windolf. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYA2,  Vol.  71,  No.  6,  p  795-806,  1986.  10  fig,  2 
tab,  19  ref. 

Descriptors:  'Portugal,  *Divor  reservoirs,  "Inter- 
nal loading,  'Phytoplankton,  *Eutrophication, 
•Phosphates,  Sediments,  Turbidity,  Iron,  Nutri- 
ents, Suspended  matter,  Chlorophyll  a. 

The  development  of  a  heavy  phytoplankton  bloom 
(chlorophyll  a  =  360  mg/cu  m),  which  occurred  in 
the  summer  1983  in  the  shallow  Divor  Reservoir  is 
described.  The  study  shows  that  remobilization  of 
phosphate  from  the  sediment  initiated  the  phyto- 
plankton bloom.  This  was  confirmed  not  only  by 
calculations  of  the  change  in  iron-phosphate  pool, 
but  also  supported  by  sorption  experiments  carried 
out  with  the  sediment.  Turbidity  of  the  water  due 
to  suspended  matter  caused  the  reduction  in  stand- 
ing stock  of  phytoplankton  to  approximately  50  mg 
chlorophyll  a/cu  m  in  late  summer.  (Author's  ab- 
stract) 
W89-01282 


GILL,  LIVER,  AND  KIDNEY  LESIONS  ASSO- 
CIATED WITH  EXPERIMENTAL  EXPOSURES 
TO  CARBARYL  AND  DIMETHOATE  IN  THE 
FISH  (PUNTIUS  CONCHONIUS  HAM.), 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

T.  S.  Gill,  J.  C.  Pant,  and  J.  Pant. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  1,  p  71-78,  July 
1988.  18  fig,  16  ref. 

Descriptors:  'Pesticides,  'Water  pollution  effects, 
'Insecticides,  'Pathology,  'Pesticide  toxicity, 
•Fish,  'Carbaryl,  Dimethoate,  Kidneys,  Gills, 
Liver,  Animal  tissues. 

Carbaryl  is  a  broad-spectrum  insecticide  used  ex- 
tensively in  agriculture  for  foliar  pests  and  for 
control  of  ectoparasites  on  livestock  and  pets;  di- 
methoate has  been  recognized  as  an  effective  sys- 
temic and/or  contact  insecticide  against  a  wide 
range  of  insects  and  mites.  This  report  describes 
the  cytopathology  of  branchial,  hepatic  and  renal 
lesions  in  a  common  freshwater  fish,  Puntius  con- 
chonius,  chronically  exposed  to  these  pesticides. 
With  both,  the  pathological  effects  were  most  pro- 
nounced in  the  tubular  epithelial  cells  which  in- 
cluded hypertrophy,  vacuolization,  nuclear  pycno- 
sis,  and  disruption  of  the  absorptive  surface.  In 
isolated  cases,  swollen  Bowman's  spaces  and  col- 
lapsed glomeruli  were  also  encountered.  The  ob- 
served disorganization  of  tubular  epithelial  cells 
and  glomeruli  could  be  due  to  the  damage  to  the 
cell's  permeability  barrier  resulting  in  leakage  of 
metabolites  together  with  vital  enzymes  and  coen- 
zymes. Possibly,  these  events  render  the  cells  non- 
viable and  autolysis  manifests  itself.  Presently, 
however,  a  direct  nephrotoxic  action  of  the  pesti- 


cides tested  is  difficult  to  demonstrate  in  this  spe- 
cies. Perhaps  the  pesticide-induced  damage  to  the 
gills   overburdens   the   kidneys   with   the   task   of 
water  and  electrolyte  homeostasis.  (Sans-PTT) 
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HEAVY  METAL  EFFECTS  ON  CELLULAR 
SHAPE  CHANGES,  CLEAVAGE,  AND  LARVAL 
DEVELOPMENT  OF  THE  MARINE  GASTRO- 
POD    MOLLUSK     (ILYANASSA     OBSOLETA 

SAY), 

Mount   Desert    Island    Biological    Lab.,   Salsbury 
Cove,  ME. 
G.  W.  Conrad. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  1,  p  79-85,  July 
1988  1  fig,  1  tab,  12  ref.  Marine  and  Freshwater 
Biomedical  Sciences  Specialized  Center  of  Re- 
search Grant  EHS  1  P30  ES03828,  NIH  HD07193 
and  NASA  NAGW-1 197. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Toxicity,  'Gastropods,  'Ilyanassa,  'Em- 
bryonic development,  'Pollutants,  Embryonic 
growth  stage,  Larval  growth  stage,  Mercury, 
Copper,  Zinc,  Cadmium,  Lead,  Chromium,  Silver. 

Polar-lobe  formation,  associated  with  microfila- 
ments, is  seen  in  the  fertilized  eggs  of  many  marine 
mollusks.  This  study  investigated  the  effects  of  Ag, 
Hg,  Cu,  Zn,  Cd,  Pb,  and  Cr  on  the  embryonic 
development  of  the  marine  snail  Ilyanassa  obsoleta. 
The  results  suggest  that  several  heavy  metals  affect 
the  microfilament-dependent  developmental  steps. 
Cu  may  induce  the  early  appearance  of  a  microfila- 
ment band  and  induce  its  precocious  constriction. 
Ag  may  cause  the  microfilament  band  of  late  Phase 
II  polar  lobe  necks  to  remain  organized  and  con- 
stricting, rather  than  depolymerizing,  thereby 
cleaving  the  neck.  Cr  may  cause  the  microfilament 
band  of  late  Phase  II  polar  lobe  necks  to  become 
stabilized  in  structure  and  stop  constricting.  Micro- 
tubule involvement  is  not  suggested  in  the  effects 
of  Cu,  Ag,  and  Cr  on  these  early  cellular  shape 
changes.  (Sand-PTT) 
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EFFECT  OF  PETROLEUM  AROMATIC  HY- 
DROCARBONS ON  MONOGENEIDS  PARASI- 
TIZING ATLANTIC  COD,  GADUS  MORHUA 
L., 

Memorial    Univ.    of  Newfoundland,    St.   John's. 

Dept.  of  Biology. 

R.  A.  Khan,  and  J.  W.  Kiceniuk. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  1,  p  94-100, 

July  1988.  4  fig,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Toxicity,  'Hydrocarbons,  'Fish  parasites, 
'Cod,  Pollutants,  Trematobes,  Platyhelminthes. 

This  study  investigated  whether  a  relationship 
exists  between  gill  lesions  and  gill  parasites  in  cod 
following  chronic  exposure  to  petroleum  hydro- 
carbons. Fish  were  exposed  10-14  weeks  to  3  hy- 
drocarbon concentrations  (30,  80  and  500  ppb). 
Two  groups  were  held  for  an  additional  16-20 
weeks  following  exposure.  The  severity  of  gill 
lesions  was  correlated  with  the  level  of  hydrocar- 
bon concentrations.  These  lesions  included  epithe- 
lial hyperplasia,  capillary  dilation  and  lamellae 
fusion.  Excessive  numbers  of  mucus-secreting  cells 
were  also  observed  in  all  treated  fish.  The  preva- 
lence and  intensity  of  monogenean  parasites  were 
greater  in  cod  following  chronic  exposure  (12-13 
weeks)  to  low  concentrations  of  hydrocarbons 
only  after  they  were  retained  for  an  additional  16- 
20  weeks.  Since  there  was  no  difference  between 
oil-treated  and  control  fish  immediately  following 
the  exposure  period,  additional  infestation  presum- 
ably occurred  during  the  period  of  depuration.  The 
toxic  components  in  the  water-soluble  oil  fraction 
which  induced  branchial  irritation  resulting  in 
epithelial  and  mucus-cell  hyperplasia  probably  pro- 
vided a  habitat  conducive  for  parasitic  infestation 
and  reproduction.  (Sand-PTT) 
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EUTROPHICATION      OF      THE      COASTAL 
WATERS   OF  THE  NORTH   ADRIATIC  SEA: 


NATIONAL  AND  REGIONAL  INTERVENTION 
PROGRAMS, 

Emilia-Romagna    Regional    Authorities,    Bologna 

(Italy). 

G.  Nespoli. 

Annals  of  the  New  York  Academy  of  Sciences 

ANYAA9,  Vol.  534,  p  946-949,  1988. 

Descriptors:  'Adriatic  Sea,  'Italy,  'Water  pollu- 
tion control,  'Eutrophication,  'Coastal  waters, 
'Wastewater  treatment,  'Environmental  protec- 
tion, Phosphorus,  Irrigation  water,  Wastewater 
reclamation,  Legislation,  Water  treatment. 

During  the  1970's,  eutrophication  became  a  prob- 
lem in  many  coastal  areas  of  Italy,  particularly 
along  the  Emilia-Romagna  coast.  An  international 
meeting  in  1977  became  the  basis  for  a  comprehen- 
sive structured  multidisciplinary  research  program 
aimed  at  setting  down  how  eutrophication  could 
be  contained  and  reduced.  Attention  was  focused 
on  phosphorus,  not  because  it  is  the  sole  cause  of 
eutrophication,  but  because  measures  to  curb  phos- 
phorus input  are  both  technically  and  economical- 
ly feasible.  The  Emilia-Romagna  Regional  Plan 
provides  for  measures  to  curb  the  largest  phospho- 
rus sources.  The  aim  is  to  reduce  the  trophic  load 
discharged  by  the  Po  and  other  rivers  into  the 
region  so  as  to  achieve  at  least  mesotrophic  condi- 
tions off  the  Adriatic  coast.  The  Region  is  in  the 
final  stages  of  plans  for  urban  waste  treatment 
plants,  with  the  priority  being  a  network  of  coastal 
treatment  plants  where  nutrient  abatement  is  to  be 
achieved  by  recycling  waste  water  to  irrigation.  In 
order  to  control  animal  waste,  a  set  of  norms  was 
issued  to  govern  both  the  discharge  of  liquid  waste 
into  water  courses  as  well  as  its  use  on  agricultural 
land  as  fertilizer.  New  laws  have  been  established 
which  control  the  maximum  phosphorus  content  in 
household  detergents  and  washing  powders.  To 
ensure  that  these  norms  are  observed,  the  Region 
has  started  a  watchdog  campaign  involving  health 
officers  and  people  working  in  other  sectors  such 
as  fisheries,  hunting,  water  management  and  volun- 
tary workers.  (Sand-PTT) 
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EUTROPHICATION  OF  INLAND  AND  COAST- 
AL WATERS  IN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy).  Re- 
parto  Sperimentale  di  Idrobiologla  Applicata. 
R.  Marchetti,  A.  Provini,  and  G.  F.  Gaggino. 
Annals  of  the  New  York  Academy  of  Sciences 
ANYAA9,  Vol.  534,  p  950-958,  1988.  4  fig,  3  tab, 
12  ref. 

Descriptors:  'Eutrophication,  'Coastal  waters, 
'Lakes,  'Eutrophic  lakes,  'Water  pollution  con- 
trol, Italy,  'Wastewater  treatment,  Phosphorus  re- 
moval, Nitrogen  removal,  Adriatic  Sea. 

In  Italy,  the  problem  of  water  eutrophication  con- 
cerns the  whole  national  territory,  including  both 
lake  and  coastal  waters.  The  existence  of  a  period 
during  the  year  when  the  role  of  nitrogen  is  pre- 
vailing raises  doubts  about  the  strategy,  pursued 
for  a  long  time,  with  the  aim  of  phosphorus  load- 
ing reduction.  In  such  a  period  a  reduction  of 
nitrogen  loading  would  also  be  needed.  However, 
interventions  concerning  nitrogen  removal  involve 
a  series  of  difficulties:  (1)  Sewage  treatment  for 
nitrogen  removal  is  performed  in  anaerobic  plants 
needing  substantial  modifications  of  the  existing 
structures  and,  ultimately,  a  further  delay  in  recov- 
ery policies.  Phosphorus  removal  does  not  entail 
this  sort  of  problem;  (2)  The  management  of  a 
nitrogen  removal  plant  is  much  more  difficult  than 
that  for  phosphorus,  due  to  the  greater  complexity 
of  the  biological  processes  involved  in  nitrogen 
removal  compared  to  the  chemical  processes  of 
phosphorus  removal;  (3)  The  cost  for  nitrogen 
removal  is  much  higher  than  for  phosphorus  re- 
moval, because  of  the  additional  investments 
needed  for  the  construction  of  treatment  plants;  (4) 
There  is  much  greater  uncertainty  about  the  results 
on  nitrogen  as  compared  with  phosphorus  remov- 
al, due  to  its  prevailing  non-point  origin.  With 
these  difficulties  in  mind,  strategies  concerning  the 
control  and  reduction  of  phosphorus  and  nitrogen 
loading  are  discussed.  (Sand-PTT) 
W89-01305 
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EUTROPHICATION  IN  THE  EMILIA-RO- 
MAGNA  COASTAL  WATERS  IN  1984-1985, 

Emilia-Romagna    Regional    Authorities,    Bologna 

(Italy). 

A.  Rinaldi,  and  G.  Montanari. 

Annals  of  the  New  York  Academy  of  Sciences 

ANVAA9,  Vol.  534,  p  959-977,  1988.  29  fig,  1  tab. 

Descriptors:  *Eutrophication,  *Coastal  waters, 
•Adriatic  Sea,  'Italy,  Water  pollution  sources,  Nu- 
trients. 

Eutrophication  conditions  in  the  northwest  Adriat- 
ic Sea  are  conditioned  primarily  by  material  deliv- 
ered by  rivers  (the  Po  and  other  coastal  rivers). 
The  summer/autumn  blooms  do  the  most  harm 
since  they  can  generate,  apart  from  organoleptic 
alterations  in  the  water,  conditions  of  oxygen  defi- 
ciency in  the  bottom  water  with  resulting  die-offs 
of  benthonic  organisms.  In  1984  an  exceptional 
bloom  of  the  dinoflagellate  Gymnodinium  oc- 
curred, involving  vast  zones  with  notable  levels  of 
temperature  and  salinity.  1985  was  also  exceptional 
in  that  the  summer  season  was  not  affected  by 
eutrophication  conditions  which  had  involved  the 
Emilia-Romagna  coast  for  about  a  decade.  This 
situation  can  be  attributed  to  the  lack  of  rain  and 
the  resulting  reduction  in  the  amount  of  river 
water  from  the  Po  and  other  local  rivers.  This 
situation  confirms  the  determining  role  of  the  flow 
of  river  water  to  the  sea,  and  underlines  a  number 
of  other  important  aspects  that  should  not  be  ig- 
nored. One  of  these  is  tied  to  the  role  of  sediment, 
which  does  not  seem  capable  of  making  a  sufficient 
contribution  to  the  process  of  triggering  and  nour- 
ishing algal  bloom.  Another  aspect  is  tied  to  the 
material  emptied  into  the  sea  along  the  coast,  not 
in  the  sense  of  hydrographic  basins  for  the  various 
rivers,  but  rather  from  the  viewpoint  of  the  civilian 
installations  along  the  coast.  It  would  appear  that 
these,  despite  the  population  growth  during  the 
summer  months,  are  not  capable  of  causing  signifi- 
cant eutrophication  conditions  in  coastal  waters. 
This  would  support  the  hypothesis  that  no  mean- 
ingful responsibility  for  the  cause  of  eutrophication 
can  be  attributed  to  the  discharge  from  water 
treatment  facilities.  (Sand-PTT) 
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EFFECTS  OF  CHEMICAL  POLLUTANTS  AND 
PHYTOPLANKTON  BLOOMS  ON  THE 
MARINE  BIOLOGICAL  RESOURCES  OF  THE 
ADRIATIC  SEA, 

Bologna  Univ.  (Italy).  1st.  di  Biochimica. 

R.  Viviani. 

Annals  of  the  New  York  Academy  of  Sciences 

ANYAA9,  Vol.  534,  p  986-999,  1988.  7  fig,  2  tab, 

53  ref. 

Descriptors:  'Italy,  'Coastal  waters,  'Water  pollu- 
tion effects,  'Eutrophication,  'Adriatic  Sea, 
'Heavy  metals,  Polychlorinated  biphenyls,  Chlor- 
inated hydrocarbons,  Fish,  Shellfish,  Fate  of  pol- 
lutants, Mercury,  Lead,  Cadmium,  BHC,  DDT, 
Halogenated  pesticides,  Insecticides,  Diatoms, 
Dinoflagellates,  Bioaccumulation,  Detoxification, 
Pollutants,  Toxicity,  Phytoplankton. 

Studies  are  reported  concerning  the  content  of 
toxic  metals  (Hg,  Pb,  Cd)  and  chlorinated  hydro- 
carbons (BHC,  DDT,  polychlorinated  biphenyls) 
in  shellfish  and  fish  of  the  North  and  Middle 
Adriatic  Sea,  their  concentration  in  the  different 
trophic  chains,  the  detoxication  mechanism  in 
marine  animals,  and  the  evaluation  of  residues  of 
pollutants  in  fish  products  consumed  by  humans. 
As  far  as  the  phytoplankton  bloom  in  the  coastal 
area  facing  Emilia-Romagna  is  concerned,  the 
types  of  diatoms  and  dinoflagellates  and  the  special 
identification  of  potentially  toxic  dinoflagellate 
species  were  identified.  Effects  of  anoxia  resulting 
from  the  blooms  on  marine  organisms  were  studied 
and  methods  to  determine  possible  biotoxins  pro- 
duced by  dinoflagellates  likely  to  have  effects  on 
marine  organisms  and  on  man  were  investigated. 
(Author's  abstract) 
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PHYSICO-CHEMICAL,  BACTERIOLOGICAL, 
AND  BIOLOGICAL  STUDY  OF  THE  GENE- 
VAN   ALLONDON    RIVER    BASIN    (ETUDE 


PHYSICO-CHIMIQUE,  BACTERIOLOGIQUE 
ET  BIOLOGIQUE  DE  L'ALLONDON  GENE- 
VOISE), 

Institut  d'Hygiene,  Geneva  (Switzerland). 
M.  Dethier,  R.  Revaclier,  and  A.  Wisard. 
Archives  des  Sciences,  Geneve  ASGVAH,  Vol. 
38,  No.  2,  p  109-129,  May-August  1985.  3  fig,  6  tab, 
9  ref.  English  summary. 

Descriptors:  'Switzerland,  'Stream  bioata,  'Water 
pollution  effects,  'Water  pollution  sources, 
'Rivers,  'Bacterial  analysis,  'Water  quality,  Phys- 
icochemical   properties,   Allondon   River,   Fauna. 

The  Swiss  part  of  the  Allondon  river  basin  is  a 
relatively  small  portion  of  the  entire  drainage-basin 
of  the  river  but  represents  one  of  the  most  interest- 
ing natural  sites  of  the  canton  of  Geneva.  The 
physico-chemical,  bacteriological  and  biological 
analysis  clearly  show  that  the  condition  of  the 
river  is  going  bad.  Some  small  tributaries  are  still 
in  good  condition  and  could  be  reservoirs  of  fauna 
for  the  main  river  if  they  are  rapidly  protected. 
(Author's  abstract) 
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ORIGIN  AND  INFLUENCE  OF  COAL  MINE 
DRAINAGE  ON  STREAMS  OF  THE  UNITED 
STATES, 

Geological  Survey,  Richmond,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 
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DISSOLVED  OXYGEN  DYNAMICS  IN  THE 
MID-PASSAIC  RIVER:  LATE  SUMMER/ 
EARLY  FALL  1983-4  FIELD  STUDIES, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

C.  G.  Uchrin,  W.  K.  Ahlert,  A.  P.  Cryan,  J.  V. 
Giga,  and  S.  F.  Hsueh. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  23,  No.  6,  p  525-542,  1988.  14  fig,  2 
tab,  6  ref. 

Descriptors:  'Water  pollution  effects,  'Water  qual- 
ity, 'New  Jersey,  'Passaic  River,  *Dissolved 
oxygen,  Photosynthesis,  Chlorophyll  a,  Respira- 
tion, Algae. 

Field  studies  were  conducted  on  the  Passaic  River 
in  northeast  New  Jersey.  Factors  investigated  in- 
cluded diurnal  dissolved  oxygen,  photosynthesis 
and  respiration,  and  chlorophyll  a.  A  correlation 
was  developed  for  diurnal  dissolved  oxygen  varia- 
tion as  a  function  of  chlorophyll  a  concentration. 
Both  chlorophyll  a  and  dissolved  oxygen  varied  as 
a  sinusoidal  function  of  time  with  maxims  and 
minima  occurring  at  roughly  the  same  times.  (Au- 
thor's abstract) 
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CHALLENGE  OF  ACID  RAIN, 

State  Univ.  of  New  York  at  Albany.  Atmospheric 

Sciences  Research  Center. 

V.  A.  Mohnen. 

Scientific  American  SCAMAC,  Vol.  259,  No.  2,  p 

30-38,  August  1988. 

Descriptors:  'Acid  rain,  'Air  pollution  effects, 
'Environmental  effects,  'Path  of  pollutants,  'En- 
vironmental protection,  'Power  plants,  Reviews, 
Environmental  policy,  Coal  gasification,  Fluidized 
beds,  Water  pollution  sources,  Sulfur  oxides,  Ni- 
trogen oxides. 

The  alarm  over  the  increasing  acidity  of  precipita- 
tion in  Europe  and  eastern  North  America  was 
first  sounded  in  the  1960's.  Since  then  the  most 
attention  has  been  focused  on  acid  rain's  effects, 
established  and  suspected,  on  lakes  and  streams, 
with  their  populations  of  aquatic  life,  and  on  for- 
ests, although  the  list  of  concerns  is  far  broader. 
The  study  of  the  effects,  chemistry,  and  control  of 
acid  rain  has  grown  into  a  major  scientific  enter- 
prise in  the  past  twenty  years.  Sulfur  dioxides 
(S02)  and  oxides  on  nitrogen  emitted  into  the 
atmosphere  are  chemically  converted  into  forms 
that  are  readily  incorporated  into  cloud  droplets: 
sulfuric  and  nitric  acids.  The  acid  rain  may  fall 
hundreds    of   miles    from    the    pollution    source. 


Wherever  it  lands,  it  undergoes  a  new  round  of 
physical  and  chemical  alterations,  which  can 
reduce  the  acidity  and  change  the  chemical  char- 
acteristics of  the  water  that  eventually  reaches 
lakes  and  streams.  Certain  scientists  have  speculat- 
ed that  to  protect  lakes  and  streams  in  sensitive 
areas  such  as  the  Adirondacks,  it  will  be  necessary 
to  reduce  acid  deposition  to  less  than  50  percent  of 
its  current  level.  Guidance  for  determining  where 
and  by  how  much  emissions  will  have  to  be  re- 
duced will  come  from  two  massive  computer 
models  of  acid  production,  transport  and  deposi- 
tion that  are  now  being  tested.  Ultimately,  the 
greatest  emission  reductions  promise  to  be  from 
the  repowering  of  aging  plants  using  clean-buring 
technology  (e.g.,  fluidized-bed  combusion,  gasifica- 
tion/combined cycle).  This  would  affect  the  full 
range  of  pollutants  implicated  in  acid  rain.  The 
strategy  could  cut  sulfur  dioxide  emissions  by  more 
than  80  percent  and  nitrogen  oxide  emissions  by 
more  than  50  percent.  (Vernooy-PTT) 
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TRICHLOROETHYLENE:  WATER  CONTAMI- 
NATION AND  HEALTH  RISK  ASSESSMENT, 

California    Dept.    of   Health    Services,    Berkeley. 

Hazard  Evaluation  Section. 

For  primary  bibliographic  entry  see  Field  5B. 
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Jiwaji  Univ.,  Gwalior  (India).  School  of  Studies  in 
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Large  scale  application  of  pesticides  to  agricultural 
and  forest  areas  may  contribute  to  the  presence  of 
these  toxic  substances  in  the  environment.  Among 
these  different  kinds,  that  of  organochlorines  re- 
quire special  attention  because  of  the  high  stability 
and  toxicity  these  compounds  display  with  regard 
to  aquatic  flora  and  fauna.  Toxicity  of  these  com- 
pounds to  aquatic  organisms  is  a  hundred  times 
greater  than  that  of  organophosphorus  compounds. 
The  present  study  was  undertaken  to  determine  the 
effect  of  an  organochlorine  insecticide,  Endosulfan 
(6,7,8,9, 10, 10-hexachloro- 1 ,5,5a,6,9,9a-hexahydro- 
6,9-methano-2,4,3-benzo  dioxathiepin-3-oxide)  on 
the  activity  of  adenosine  triphosphatase  (ATPase) 
in  liver,  kidney  and  muscles  of  a  freshwater  teleost, 
Channa  gachua.  The  inhibition  of  ATPase  activity 
was  in  the  order  of  liver  >  muscles  >  kidney. 
Maximum  inhibition  of  ATPase  was  observed  in 
liver  Na(  +  ),  K(  +  )  ATPase  at  0.0056  and  0.0037 
mg/L  concentration  after  1 5  and  30  days  exposure, 
respectively.  Na(  +  ),  K(  +  )  ATPase  shows  higher 
sensitivity  to  Endosulfan  than  Mg(+  +)  ATPase  in 
the  present  study.  (VerNooy-PTT) 
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Although  heavy  metals  have  been  shown  to  affect 
Na(  +  )-K(  +  )- ATPase  in  the  brain  and  Ca(++)- 
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ATPase  in  the  gills  of  fish,  the  mode  of  action  of 
heavy  metals  on  fish  brain  Ca(  +  +  )-ATPase  has 
not  been  clearly  understood  to  date.  This  study 
evaluated  the  in  vitro  effect  of  divalent  metals, 
mercury  and  cadmium  on  Ca(  +  +  )-ATPase  in  the 
brain  of  catfish.  Ictalurus  punctatus.  Brain  tissue 
from  channel  catfish  was  exposed  to  mercuric  and 
cadmium  chloride  solutions.  Both  the  divalent  ca- 
tions inhibited  the  Ca(+  +  )-ATPase  activity  in  the 
brain.  Inhibition  of  enzyme  activity  by  mercury 
was  observed  at  concentrations  as  low  as  0.1  micro 
M,  while  a  similar  effect  by  cadmium  was  recorded 
at  1  micro  M.  The  50%  enzyme  inhibition  level  of 
mercury  obtained  through  dose-response  curves 
was  3.8  micro  M.  while  that  of  cadmium  was  22.0 
micro  M.  The  present  work  confirms  the  presence 
of  Ca(  +  +  )-activated  ATPase  in  the  brain  of  fresh- 
water catfish.  It  could  be  conceived  that  the  two 
divalent  cations  may  alter  cellular  configuration  by 
interfering  with  Ca(  +  +  )-sites  on  Ca(-f+)- 
ATPase.  (VerNooy-PTT) 
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PUNCTATUS  (BLOCH), 
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Inorganic  mercuric  chloride  (HgCI2)  and  organic 
mercurial  fungicide  (Emisan)  induced  changes  in 
the  hypothalamo-neurohypophysical  system  in  re- 
lation to  reproduction  of  C.  punctatus  are  de- 
scribed after  chronic  exposure  for  6  months.  Three 
groups  each  of  50  adult  fish,  weighing  45-55  g  and 
12-16  cm  in  length  were  used.  Fish  in  group  I  and 
II  were  exposed  to  'safe  concentrations'  of  either 
0.01  ppm  of  inorganic  mercuric  chloride  (HgC12) 
or  0.20  ppm  of  an  organic  mercurial  fungicide, 
Emisan.  The  untreated  group  III  served  as  the 
control.  The  experiment  was  started  when  the 
gonads  were  in  immature  stage-I  condition,  and 
terminated  after  a  continuous  exposure  for  6 
months  when  the  gonads  in  the  control  group  were 
fully  matured.  In  fish  of  both  experimental  groups, 
the  neurons  exhibited  various  degrees  of  degenera- 
tion. Corresponding  with  nuclear  changes  in  the 
neurons,  the  brain  MAO  (monoamine  oxidase)  ac- 
tivity was  also  significantly  inhibited  in  both  treat- 
ed groups.  The  ovaries  from  both  experimental 
groups  were  in  immature  stage-I  condition,  and  in 
the  testis  of  treated  fish  sperms  were  lacking  and 
the  Leydig  (interstitial)  cells  were  inactive  and 
atrophied.  Changes  in  the  gonadotrophs  of  the 
pituitary  were  also  observed.  Both  mercurials  in- 
duced reduction  of  MAO,  which  is  an  indirect 
evidence  of  impairment  of  the  monoaminergic 
system  responsible  for  modulating  the  hypophysio- 
trophic  control  of  gonadotropic  function.  On  the 
basis  of  these  results,  it  can  be  inferred  that  mer- 
curials-induced inhibition  of  the  gonadal  growth 
might  have  been  mediated  through  the  impairment 
of  the  hypothalamo-neurohypophysial-gonadal 
axis,  in  this  species.  (VerNooy-PTT) 
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Certain  aspects  of  ammonia  production  and  its 
utilization  in  the  selected  tissues  of  penaeid  prawn, 
Penaeus  indicus  exposed  to  sublethal  concentra- 
tions of  phosphamidon  (PE)  or  methylparathion 
(ME)  organophosphorus  insecticides  were  studied. 
P.  indicus  is  considered  to  be  a  sensitive  indicator 
of  marine  and  estuarine  pollution  and  also  is  impor- 
tant in  the  fishery  industry  in  India.  LC50  values  in 
static  bioassay  tests  were  found  to  be  0.9  ppm  for 
phosphamidon  and  0.095  ppm  for  methylparathion 
to  the  intermolt  prawn  for  a  48  h  exposure.  In  a  72 
h,  aerated  exposure  to  0.3  ppm  phosphamidon  or 
0.03  ppm  methylparathion,  midgut  gland,  muscle 
and  gill  tissues  were  used  for  biochemical  analysis. 
An  increment  in  the  AMP  deaminase  and  adeno- 
sine deaminase  activity  levels  indicated  the  aug- 
mented purine  catabolism  resulting  in  an  elevation 
of  ammonia  content.  To  avert  the  toxicity  of  am- 
monia, the  tissues  have  mobilized  this  toxic  meta- 
bolite into  the  synthesis  of  comparatively  safer 
substances  like  urea  and  glutamine  as  evidence 
through  the  increased  specific  activities  of  arginase 
and  glutamine  synthase  respectively.  All  these  met- 
abolic changes  were  more  pronounced  in  ME 
prawn  tissues  when  compared  to  PE  prawn  tissues. 
(VerNooy-PTT) 
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EFFECT  OF  AN  ANIONIC  DETERGENT  ON 
THE  LIPID  MOIETIES  OF  VARIOUS  CELL 
TYPES  IN  THE  OPERCULAR  EPIDERMIS  OF 
RITA  RITA, 
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The  histochemical  change  caused  by  an  anionic 
detergent,  dodecylbenzene  sodium  sulfonate  in  the 
various  lipid  moieties  of  different  cell  types  in  the 
opercular  epidermis  at  different  exposure  times. 
Fish  (Rita  nta)  were  exposed  to  6.9  mg/L  (the  96- 
hr  LC50)  of  the  detergent,  At  frequent  intervals, 
fish  were  sacrificed  and  their  opercula  were  dis- 
sected and  histochemically  examined.  With  Sudan 
black  B,  with  and  without  prior  treatment  of  vari- 
ous extraction  techniques,  the  epithelial  cells 
throughout  the  opercular  epidermis  indicate  the 
presence  of  moderate  amounts  of  lipids.  Transfer- 
ring the  fish  into  the  detergent  medium  for  three  or 
more  days  causes  disappearance  of  most  of  the 
lipid  moieties  from  the  epithelial  cells  as  evidenced 
by  negative  reactions  with  most  of  the  lipid  stain- 
ing techniques.  Decreases  in  various  lipid  moieties 
were  also  seen  in  the  goblet  mucous  cells  and  club 
cells  under  the  influence  of  the  detergent  treat- 
ment. The  effect  of  the  detergent  treatment  on  the 
mucous  membrane  is  instant  as  evidenced  by  im- 
mediate profuse  secretion  by  the  cells  of  the  epi- 
dermis. This  mucous  coat  is,  however,  neither  suf- 
ficient nor  permanent,  but  synthesis  and  secretion 
of  mucus  is  a  continuous  process.  Although  the 
question  of  skin  permeability  to  water  is  complex 
and  the  structure  of  the  epidermis  is  probably  more 
important  from  this  point  of  view  than  the  chemis- 
try of  the  secretions,  the  lipid  in  the  skin  surface 
secretions  may  provide  a  barrier  between  the  inter- 
nal and  the  external  environment  of  the  fish,  acting 
as  a  water  repellent  and  limiting  the  entry  of  water 
into  the  body  of  these  species.  (VerNooy-PTT) 
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The  destruction  of  cyanide  in  waste  waters  by 
chlorination  has  been  shown  to  result  in  the  forma- 
tion of  the  extremely  toxic  compound,  cyanogen 
chloride  (CNC1).  The  half-life  values  of  CNC1 
have  been  determined  to  range  from  1  min  at  45  C 
to  10  h  at  5  C.  Toxic  concentrations  of  this  com- 
pound may,  therefore,  be  present  in  a  given  waste 
receiving  water  for  a  period  of  time  sufficient  to 
result  in  acute  toxicity  to  populations  of  aquatic 
organisms.  In  this  study  the  acute  toxicity  of  CNC1 
to  Daphnia  magna  neonates  under  static  bioassay 
conditions  was  examined.  With  daphnid  neonates 
up  to  5  days  old,  the  24-h  and  48-h  LC50s  were  86 
micrograms/L  and  65  micrograms/L,  respectively. 
Using  neonates  <  or  =  24  hours  old,  the  LC50 
values  were  40  micrograms/L  and  29  micrograms/ 
L.  Strictly  speaking,  the  LC50  values  derived  from 
this  study  do  not  pertain  to  pure  CNC1  since  this 
compound  undergoes  considerable  hydrolysis  at 
alkaline  pH.  The  observed  lethality  could  be  attrib- 
uted to  a  combined  effect  of  CNC1  and  its  hydroly- 
sis by-products  (i.e.,  Cl(-),  NH3,  C02,  etc.).  (Ver- 
Nooy-PTT) 
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In  this  study  the  acute  toxicity  of  six  heavy  metals 
(Cu,  Cd,  Zn,  Pb,  Ni  and  Cr)  to  the  marine  copepod 
Tisbe  holothuriae  Humes  was  determined.  Oviger- 
ous  females  of  Tisbe,  a  common  Mediterranean 
benthic  copepod,  were  used.  The  48-hr  LC50s 
were  as  follows:  Cu  =  0.37  mg/L;  Zn  =  0.62  ma/ 
L;  Cd  =  0.91  mg/L;  Ni  =  2.58  mg/L;  Pb  =  6.34 
mg/L;  Cr  =  14.13  mg/L.  Combinations  of  two 
metals  were  also  tested,  with  solutions  containing 
varying  percentages  of  the  48-hr  LC50s  of  the 
metals.  In  all  experiments,  clear  cases  of  synergism 
were  observed.  The  order  of  the  toxicity  or  the 
various  combinations  of  toxicant  mixtures  is  the 
following:  Pb  +  Cr  =  Cd  +  Zn  <  Ni  +  Cr  < 
Zn  +  Ni  <  Pb  +  Zn  =  Ni  +  Cu  =  Zn+Cu  = 
Cd  +  Cr  <  Cd  +  Ni  <  Cd  +  Cu  <  Pb  +  Ni  < 
Zn  +  Cr  <  Pb  +  Cu  <  Cr  +  Cu  =  Pb  +  Cd  (based 
on  the  toxicity  of  a  solution  containing  50%  of  the 
LC50  of  each  toxicant).  (Vernooy-PTT) 
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Concentrated  brines  of  potash  solutes  are  used  as 
part  of  the  process  of  mining  potash  in  southeast- 
ern New  Brunswick.  These  brines  consist  primarily 
of  the  chlorides  of  potassium,  sodium  and  calcium. 
Pipeline  ruptures  have  resulted  in  spills  of  concen- 
trated brine  and  dead  fish  were  observed  for  a 
distance  of  1.5  km  downstream  of  the  spill  site. 
The  toxicity  of  this  brine  was  tested  on  various 
aspects  of  early  salmonid  (Salmo  salar)  develop- 
ment to  determine  whether  fish  mortality  could  be 
attributed  to  the  spill.  Of  the  stages  tested,  newly 
feeding  fry  were  most  sensitive  to  potash  brine, 
with  a  7-d  LC50  of  a  brine  dilution  corresponding 
to  a  conductivity  of  3600  microsigmas  (K(  +  )  con- 
centration of  16  mM).  Newly  hatched  alevins  were 
less  sensitive  than  fry  with  a  7-d  LC50  at  a  K(  +  ) 
concentration  of  48.2  mM  (conductivity  of  10,740 
microsigmas).  The  toxicity  of  the  brine  solution  to 
salmon  alevins  could  be  accounted  for  by  the 
K(  +  )  present  in  it,  since  the  7-d  LC50  for  pure 
KC1  solutions  was  49.4  mM.  Eyed  eggs  were  more 
tolerant  of  potash  brine  than  either  fry  of  alevins 
with  a  7-d  LC50  at  92-118  mM  K(  +  )  (20,500- 
26,300  microsigmas).  Early  cell  divisions  of  newly 
fertilized  salmon  eggs  are  also  extremely  sensitive 
to  potash  solution,  with  growth  of  the  blastodiscs 
being  slowed  at  the  lowest  dilution  tested  (1.8  mM 
K(+)),  and  mortality  occurring  at  90  mM.  The 
impact  of  hypersaline  potash  spills  obviously  is 
dependent  upon  the  life  stages  of  salmon  in  the 
impacted  stream  at  the  time  of  the  spill.  Fortunate- 
ly, the  documented  spills  occurred  in  mid-winter, 
and  eggs  at  that  time  should  have  been  fairly 
tolerant  (7-d  LC50  ca.  10,000  microsigmas).  (Ver- 
Nooy-PTT) 
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The  present  study  was  initiated  to  determine  the 
acute  effects  of  cadmium  on  two  cladoceran  spe- 
cies -  Daphnia  carinata  and  Echinisca  triserialis 
commonly  found  in  freshwater  of  Delhi.  Daphnia 
adults  are  2.5-2.9  mm  and  Echinisca  adults  are  0.7- 
0.9  mm.  The  two  species  were  chosen  to  determine 
the  magnitude  of  toxicity  in  relation  to  body  size, 
and  if  differences  of  food  levels  could  modify  the 
acute  toxicity  effects  on  these  cladocerans.  The  48- 
h  and  96-h  LC50's  for  E.  triserialis  were  345  and 
70  micrograms/L  at  low  food  levels,  370  and  58 
micrograms/L  at  medium  food  levels  and  460  and 
340  micrograms/L  at  high  food  levels.  For  D. 
carinata  the  values  were  265  and  1 10  micrograms/ 
L  at  low  food  levels,  and  350  and  235  micrograms/ 
L  at  medium  food  levels.  A  48-h  LC50  was  not 
obtained  by  D.  carinata  at  a  high  food  level,  but  at 
96-h,  a  LC50  was  achieved  at  a  480  micrograms/L 
cadmium.  The  LC50  values  of  E.  triserialis  were 
lower  than  those  of  D.  carinata  at  all  the  three 
food  levels  tested,  and  the  survival  of  both  species 
was  greatly  affected  by  food  stress.  It  is  concluded 
that  factors  such  as  availability  of  food  in  the 
natural  waters  may  severely  affect  pollutants  such 
as  cadmium  in  either  enhancing  it  or  mitigating  it. 
(VerNooy-PTT) 
W89-01397 


SUBLETHAL    TOXICITY    AND    ACCUMULA- 
TION OF  CADMIUM  IN  TILAPIA  AUREA, 

Agricultural  Coll.  of  Athens  (Greece).   Dept.  of 


Applied  Hydrobiology. 

S.  E.  Papoutsoglou,  and  P.  D.  Abel. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  3,  p  404-411, 

September  1988.  2  fig,  3  tab,  14  ref. 

Descriptors:  'Cadmium,  'Bioaccumulation,  'Tila- 
pia,  'Toxicity,  'Sublethal  effects,  Water  pollution 
effects,  Fish,  Mortality,  Heavy  metals,  Tissue  anal- 
ysis, Aquaculture. 

Tilapia  species  are  important  food  fishes  in  many 
countries  and  are  increasingly  important  in  aqua- 
culture,  yet  relatively  little  information  exists  on 
their  susceptibility  to  many  pollutants.  The  present 
paper  reports  an  investigation  into  the  sublethal 
toxicity  of  cadmium  in  Tilapia  aurea.  Groups  of 
150  juvenile  T.  aurea  were  exposed  to  a  mean 
concentration  of  1.5,  6.8,  14,  28,  or  52  micrograms/ 
L  cadmium  for  16  weeks.  Mortalities  among  test 
fish  were  low  and  not  related  to  cadmium  concen- 
tration. Cadmium  also  appeared  to  have  no  effect 
on  the  growth,  or  on  the  moisture,  fat,  protein  or 
ash  content  or  hemoglobin  concentration  of  the 
fish.  Of  the  variables  measured,  only  the  hemato- 
crit value  after  10  weeks  exposure  and  the  muscle 
cadmium  concentrations  indicate  the  effects  of 
cadmium.  A  preliminary  estimate  of  the  maximum 
acceptable  cadmium  concentration  for  Tilapia 
would  be  between  14  and  30  micrograms/L.  Al- 
though the  suggested  figure  for  Tilapia  is  based 
partially  on  tissue  cadmium  levels  rather  than 
solely  on  criteria  of  toxicity  to  the  fish  itself,  in 
view  of  its  importance  as  a  food  fish  this  approach 
is  considered  justifiable.  (VerNooy-PTT) 
W89-01398 


DETERMINATION  OF  LEAD  IN  TREATED 
CRAYFISH  PROCAMBARUS  CLARKII:  ACCU- 
MULATION IN  DIFFERENT  TISSUES, 

Valencia  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01399 


SEASONAL  AND  SPATIAL  VARIABILITY  IN 
MACROBENTHOS  COMMUNITIES  IN  JA- 
MAICA BAY,  NEW  YORK:  AN  URBAN  ESTU- 
ARY, 

Brooklyn  Coll.,  NY.  Dept.  of  Biology. 
D.  R.  Franz,  and  W.  H.  Harris. 
Estuaries   ESTUDO,    Vol.    11,    No.    1,    p    15-28, 
March  1988.  10  fig,  4  tab,  29  ref,  1  append.  Nation- 
al Park  Service  Contract  CX 1 600- 1 -003 1 . 

Descriptors:  'Water  pollution  effects,  'New  York, 
•Estuaries,  'Benthos,  *Macroinvertebrates,  Trace 
metals,  Toxicity,  Species  diversity,  Population  den- 
sity, Sediments,  Organic  carbon,  Seasonal  varia- 
tion, Spatial  distribution,  Statistical  analysis. 

Macrobenthos  were  sampled  at  27  sites  on  a  sea- 
sonal basis  from  October  1981  through  November 
1982.  Cluster  analyses  and  principal  components 
analyses  indicated  that  although  spatial  and  species 
groupings  were  weak,  an  underlying  sediment-cor- 
related structure  persisted  for  all  seasons.  Weak 
station  groupings  resulted  from  great  seasonal  and 
local  variability  in  abundance  of  several  dominant 
taxa.  The  most  widely  distributed  species  varied 
the  least  in  density  over  time.  Species  richness  and 
dominance  were  uncorrelated.  Dominance  was 
correlate  with  sediment  organic  content  (percent 
total  organic  carbon)  and  percent  mud.  Species 
richness  increased  with  increasing  percent  total 
organic  carbon,  reaching  a  maximum  in  the  range 
0.7  to  1.0%  total  organic  carbon  (primarily  sand 
stations).  At  higher  organic  levels  (muddy  sand 
stations),  species  richness  was  inversely  correlated 
with  percent  total  organic  carbon  and  heavy 
metals  concentrations.  In  both  sand  and  mud  com- 
munities, species  richness  was  positively  correlated 
with  density.  This  study  indicates  that  environmen- 
tal factors  associated  with  percent  total  organic 
carbon  exert  a  negative  effect  both  on  species 
richness  and  density  above  a  threshold  of  about 
1.25%,  and  that  toxic  metals  may  be  a  significant 
factor  in  causing  this  decline.  (Author's  abstract) 
W89-01424 


EFFECTS  OF  FLUORIDE  CONCENTRATION 
IN  SEAWATER  ON  GROWTH  AND  FLUO- 
RIDE ACCUMULATION  BY  SYDNEY  ROCK 
OYSTER  (SACCOSTREA  COMMERCIALS) 
AND  FLAT  OYSTER  (OSTREA  ANGASI)  SPAT, 
New  South  Wales  Dept.  of  Agriculture,  Sydney 
(Australia).  Div.  of  Fisheries. 
J.  A.  Nell,  and  G  Livanos. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  749- 
753,  June  1988.  1  fig,  4  tab,  17  ref. 

Descriptors:  'Bioaccumulation,  'Fluorides, 
'Water  pollution  effects,  Shellfish,  Smelter  wastes, 
'Oysters,  Seawater,  Growth,  Mortality,  Salinity, 
Temperature,  Spat,  Tissue  analysis,  Public  health. 

Fluoride  concentrations  in  Sydney  rock  oyster  spat 
increased  linearly  from  45  to  204  microgram  (ug)/ 
g  dry  spat  with  increasing  seawater  fluoride  addi- 
tions from  0  to  30  mg/1.  Over  this  fluoride  range, 
weight  gains  decreased  linearly  with  a  20% 
growth  depression  at  the  highest  concentration. 
Higher  concentrations  of  fluoride  were  found  in 
spat  of  both  species  held  at  a  salinity  of  15  ppt  in  30 
mg  F/l  than  in  those  held  at  salinities  of  25,  35,  and 
45  ppt  at  the  same  seawater  fluoride  concentration. 
Spat  of  both  species  grew  fastest  at  salinities  of  25 
and  35  ppt.  Mortalities  of  flat  rock  oyster  spat 
were  higher  at  15  ppt  than  at  salinities  of  25,  35, 
and  45  ppt.  Weight  gains  for  Sydney  rock  oysters 
increased  with  increasing  temperatures  from  12  to 
30  C.  Fluoride  concentrations  in  Sydney  rock 
oyster  spat  held  in  seawater  containing  50  mg  F/l 
at  24  and  30  C  (2282  and  2130  ug/g  dry  spat)  were 
much  higher  than  those  held  at  12  and  18  C  (1116 
and  1 140  ug/g  dry  spat).  (Author's  abstract) 
W89-01452 


DISSOLVED    OXYGEN    IN    STREAMS    AND 
RESERVOIRS, 

Tennessee  Valley  Authority,  Chattanooga. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01498 


THERMAL  EFFECTS, 

South  Carolina  Public  Service  Authority,  Moncks 

Corner. 

M.  E.  Harrelson,  J.  Hudson,  and  J.  B.  Cravens. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  978-983,  June  1988.  38 

ref. 

Descriptors:  'Literature  review,  'Thermal  pollu- 
tion, 'Temperature  effects,  'Water  pollution  ef- 
fects, 'Aquatic  habitats,  Primary  productivity, 
'Ecosystems,  Consumers,  Food  chains,  Macro- 
phytes,  Algae,  Fish,  Shellfish,  Crustaceans,  Respi- 
ration, Thermal  stress,  Mortality,  Model  studies. 

Literature  published  in  1987  on  thermal  effects  in 
aquatic  environments  is  summarized  under  the  fol- 
lowing headings:  reviews  and  models,  producers 
(aquatic  plants),  consumers  (larvae  and  embryon- 
ic), feeding,  growth,  habitat,  oxygen  metabolism, 
mortality,  thermal  tolerance,  temperature  prefer- 
ence, temperature  and  other  stresses,  and  bio- 
chemical reaction  studies.  Algae  and  macrophytes 
are  discussed  as  producers;  fish,  shellfish,  and  crus- 
taceans are  discussed  as  consumers.  The  review 
aims  to  include  all  pertinent,  important  and  signifi- 
cant articles  without  evaluating  their  merit;  when 
selections  were  made,  availability  of  documents 
and  the  presence  of  new  information  in  the  article 
were  used  as  inclusion  criteria.  A  brief  synopsis  of 
the  contents  is  given  for  each  article  cited.  (Roch- 
ester-PTT) 
W89-01500 


EFFECTS  OF  POLLUTION  ON  FRESHWATER 
ORGANISMS, 

American  Scientific  International,  Duluth,  MN. 

A.  Pilli,  D.  O.  Carle,  E.  Kline,  Q.  Pickering,  and  J. 

Lazorchak. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  994-1065,  June  1988.  3 

tab,  648  ref. 

Descriptors:  'Literature  review,  'Water  pollution 
effects,  'Bioassay,  'Natural  waters,  'Data  collec- 
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Group  5C— Effects  Of  Pollution 

lions,  Mortality.  Animal  behavior,  Biological  mag- 
nification. Organic  compounds,  Heavy  metals.  Pes- 
ticides. Acids,  Detergents.  Effluents,  Chlorinated 
hydrocarbons,  Polychlorinated  biphenyls.  Sedi- 
ments, Surfactants,  Environmental  Protection 
Agency.  AQUIRE  Data  Base,  Population  expo- 
sure. 

Literature  published  in  1987  on  effects  of  pollution 
on  freshwater  organisms  is  summarized  in  tables. 
Pollutant  effects  (lethality,  growth  effects,  behav- 
ioral effects,  bioconcentration,  and  other  effects) 
are  listed  for  various  pesticides,  organic  chemicals, 
heavy  metals,  acids,  detergents,  effluents,  chlorin- 
ated hydrocarbons,  polychlorinated  biphenyls, 
sediments,  and  surfactants.  Data  were  extracted 
from  the  EPA's  Aquatic  Information  Retrieval 
(AQUIRE)  data  base.  For  each  pollutant,  the  orga- 
nism tested  and  the  concentration,  its  effect,  the 
duration  of  the  effect,  and  the  literature  citation  for 
the  data  are  given.  (Rochester-PTT) 
W89-01502 


EFFECTS  ON  SALTWATER  ORGANISMS, 

California  State  Univ.,  Long  Beach.  Dept.  of  Biol- 
ogy- 

D.  J.  Reish,  P.  S.  Oshida,  A.  J.  Mearns,  and  T.  C. 
Ginn. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  6,  p  1065-1077,  June  1988. 
1  tab.  170  ref. 

Descriptors:  "Literature  review,  *Seawater, 
*Water  pollution  effects,  *Fate  of  pollutants, 
•Data  collections,  Tissue  analysis,  Heavy  metals, 
Pesticides,  Hydrocarbons,  Chlorinated  hydrocar- 
bons, Nutrients,  Trace  elements,  Oil  spills,  Indus- 
trial wastes,  Plants,  Invertebrates,  Fish,  Mammals, 
Mortality,  Morbidity,  Reproduction,  Ocean  dump- 
ing, Toxicity,  Environmental  effects,  Population 
exposure. 

Literature  published  in  1987  on  effects  of  water 
pollution  on  marine  organisms  (plants,  inverte- 
brates, fish,  and  mammals)  is  summarized  under  the 
following  headings:  residues  and  related  topics, 
surveys  (after  oil  spills),  diseases,  reproductive 
damage,  impacts  of  ocean  debris  and  fishing  gear, 
ecological  events,  and  toxicity.  The  review  aims  to 
include  all  pertinent,  important  and  significant  arti- 
cles without  evaluating  their  merit;  when  selec- 
tions were  made,  availability  of  documents  and  the 
presence  of  new  information  in  the  article  were 
used  as  inclusion  criteria.  A  brief  synopsis  of  the 
contents  is  given  for  each  article  cited.  In  addition, 
a  table  is  included  summarizing  reports  of  chemical 
residues  in  marine  organisms,  including  concentra- 
tion in  tissue,  locality,  and  literature  citation  for  the 
report.  Chemicals  listed  are  Al,  As,  Ba,  Cd,  Ca, 
Ce,  Cr,  Co,  Cu,  Fe,  La,  Pb,  Li,  Mg,  Mn,  Hg,  Mo, 
Ni,  Nb,  K,  Na,  Sc,  Se,  Ag,  Sr,  Tl,  Th,  Sn,  U,  V,  Y, 
Zn,  Zr.  chlordane,  DDE,  DDT,  dieldrin,  hexach- 
lorobenzene,  hexachlorohexane,  hydrocarbons, 
kepone,  mirex,  polychlorinated  biphenyls,  photo- 
mirex.  octochlorostyrene,  and  organotin.  (Roches- 
ter-PTT) 
W89-01503 


SUBSTRATE  ASSOCIATED  MICROBIOTA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources 

N.  J.  Bowers,  and  J.  R.  Pratt. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  1088-1093.  June  1988. 

73  ref. 

Descriptors:  "Literature  review,  "Sampling, 
•Ecology,  "Substrates,  "Water  pollution  effects, 
•Microbiological  studies,  Pcriphyton,  Adenosine 
triphosphate.  Respiration,  Biomass,  Bacteria,  Food 
habits.  Flagellates,  Light,  Diatoms,  Colonization, 
Microenvironment,  Species  composition,  Adapta- 
tion, Aquatic  habilats 

Literature  published  in  1987  on  substrate-associat- 
ed microorganisms  in  relation  to  water  pollution 
control  is  summarized,  including  methodology  and 
ecology.  Topics  include  sampling  pcriphyton,  field 
extraction  of  ATP,  in  situ  respiration  measurement, 
biomass  and  production  of  bacteria,  preferential 
grazing  of  bacteria  by  microflagellates,  light  adap- 


tation of  diatoms,  colonization  of  sand  grains  by 
diatoms,  diatom  community  structure,  and  adapta- 
tions to  microenvironment.  The  review  aims  to 
include  all  pertinent,  important  and  significant  arti- 
cles without  evaluating  their  merit;  when  selec- 
tions were  made,  availability  of  documents  and  the 
presence  of  new  information  in  the  article  were 
used  as  inclusion  criteria.  A  brief  synopsis  of  the 
contents  is  given  for  each  article  cited.  (Rochester- 
PTT) 
W89-01505 


EFFECTS  OF  CHEMICALS  ON  MICROORGA- 
NISMS, 

Environmental    Protection    Agency,    Washington, 

DC.  Office  of  Toxic  Substances. 

J.  D.  Walker. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  1106-1121,  June  1988. 

3  tab,  67  ref. 

Descriptors:  "Water  pollution  effects,  "Literature 
review,  "Microbiological  studies,  "Bioassay, 
"Water  analysis,  "Data  collections,  "Toxicity,  En- 
zymes, Metabolism,  Fungi,  Yeasts,  Bacteria,  Per- 
formance evaluation,  Bacterial  physiology,  Com- 
parison studies,  Microtox  test,  Algae,  Structure- 
activity  relationships,  Chlorinated  hydrocarbons, 
Pesticides,  Dyes,  Hydrocarbons,  Inorganic  com- 
pounds, Heavy  metals.  Toxins,  Phenols,  Quinones, 
Daphnia,  Invertebrates,  Fish,  Sludge  microorga- 
nisms. 

Literature  published  in  1987  on  effects  of  chemi- 
cals on  microorganisms  is  summarized  under  the 
following  headings:  bacterial  toxicity  tests  (biolu- 
minescence,  microcalorimetry,  enzyme  activity, 
tetrazolium  dye  reduction,  oxygen  uptake,  methan- 
ogenesis,  and  adenosine  triphosphate);  algal  toxici- 
ty tests;  fungal  and  yeast  toxicity  tests;  compara- 
tive sensitivity  of  microbial  toxicity  testing  sys- 
tems; comparative  sensitivity  of  microbial,  terres- 
trial, and  aquatic  organisms  testing  systems;  quanti- 
tative structure-activity  relationships;  and  use  of 
microbes  to  assess  toxicity  in  different  environ- 
ments (water,  sediment,  wastewater,  and  soil).  A 
table  is  included  showing  the  effective  concentra- 
tions in  mg/1  obtained  with  microbial  tests  (mainly 
Microtox)  done  with  chlorinated  hydrocarbons, 
aliphatic  and  aromatic  hydrocarbons,  pesticides, 
dyes,  inorganic  compounds,  heavy  metal  salts,  and 
other  compounds.  Comparative  toxicity  of  phenols 
and  quinones  with  Beneckea  harveyi  and  of  hydro- 
quinone  and  hydroquinone  with  B.  harveyi  and 
Daphnia  pulex  also  are  considered.  Results  also  are 
presented  showing  comparative  toxicities  of  organ- 
ic compounds  to  activated  sludge  microorganisms, 
invertebrates,  fish,  and  Chlorella  vulgaris.  (Roch- 
ester-PTT) 
W89-01507 


INFLUENCE  OF  INDICATOR  BACTERIA  ON 
THE  INCIDENCE  OF  SALMONELLA  IN 
AQUATIC  ENVIRONMENT, 

Hiroshima  Univ.  (Japan).  Faculty  of  Applied  Bio- 
logical Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01510 


RECENT  DEVELOPMENTS  IN  THE  LAW  OF 
THE  SEA  1986, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01518 


ILLNESS  AND  RESERVOIRS  ASSOCIATED 
WITH  GIARDIA  LAMBLIA  INFECTION  IN 
RURAL  EGYPT:  THE  CASE  AGAINST  TREAT- 
MENT IN  DEVELOPING  WORLD  ENVIRON- 
MENTS OF  HIGH  ENDEMICITY, 
Texas  Univ.  Medical  School  at  Houston.  Program 
in  Infectious  Diseases  and  Clinical  Microbiology. 
P.  S.  Sullivan,  H.  L.  DuPont,  R.  R.  Arafat,  S.  A. 
Thornton,  and  B.  J.  Selwyn. 

American  Journal  of  Epidemiology  AJEPAS,  Vol. 
127,  No.  6,  p  1272-1281.  June  1988.  5  tab,  15  ref. 

Descriptors:  "Giardia  lamblia,  "Diarrhea,  "Human 
disease,  "Epidemiology,  "Giardiasis,  "Path  of  pol- 
lutants,     "Water     pollution     effects,     "Parasites, 


"Drinking  water,  "Contamination,  Infection, 
Public  health,  Children,  Developing  countries, 
Economic  aspects,  Parasites,  Nile  River,  Deltas, 
Egypt. 

A  longitudinal  investigation  of  the  health  effects 
and  reservoirs  of  Giardia  was  undertaken  during 
1984-1985  in  40  households  located  in  the  rural 
Nile  delta  region  of  Egypt.  Stool  specimens  ob- 
tained once  weekly  for  six  months  from  2-4  year- 
old  children  were  cyst-  or  trophozite-positive  in 
42%  of  the  724  examined.  Only  one  child  remained 
Giardia-negative  during  the  study.  The  mean  dura- 
tion of  excretion  in  Giardia-positive  children  was 
seven  and  one-half  weeks  with  a  range  of  one  to  17 
weeks.  Mucus  was  present  in  52%  of  all  stools 
collected,  and  fecal  leukocytes  were  observed  with 
surprising  frequency  in  absence  of  identifiable 
pathogens.  Clinical  symptoms  of  illness  were  fre- 
quently observed  within  a  month  before  or  after 
Giardia  excretion  in  stool  of  children,  but  a  statisti- 
cal inference  of  association  was  not  demonstrated. 
Seventeen  percent  of  697  specimens  obtained  from 
their  mothers  were  Giardia-positive  for  a  mean 
duration  of  four  weeks  and  a  range  of  one  to  18 
weeks.  A  total  of  962  specimens  was  collected 
from  13  species  of  household  livestock.  Giardia 
was  detected  in  22  specimens  from  cows,  goats, 
sheep,  and  one  duck.  Giardia  cysts  were  detected 
in  three  of  899  samples  of  household  drinking 
water.  The  ubiquity  of  the  protozoan  as  well  as  the 
failure  to  show  an  association  between  infection 
and  symptomatic  illness  argue  against  the  adminis- 
tration of  Giardia-specific  drugs  to  children  in 
settings  where  the  risk  of  reinfection  is  high  and 
for  whom  intestinal  insults  are  both  varied  and 
constant.  (Author's  abstract) 
W89-01525 


TWO  DECADES  OF  SUCCESSFUL  HAZARD- 
OUS WASTE  DISPOSAL  WELL  OPERATION: 
A  COMPILATION  OF  CASE  HISTORIES, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-01577 


USE  OF  DETRENDED  CORRESPONDENCE 
ANALYSIS  IN  EVALUATING  FACTORS  CON- 
TROLLING SPECIES  COMPOSITION  OF  PER- 
IPHYTON, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-01607 


SAMPLING     AND     INTERPRETATION     OF 
ALGAL   PATTERNS   FOR   WATER   QUALITY 

ASSESSMENTS, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-01608 


GROUND  WATER  CONTAMINATION  BY  OR- 
GANIC CHEMICALS:  UNCERTAINTIES  IN  AS- 
SESSING IMPACT, 

California  Univ.,  Los  Angeles.  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01667 

EFFECTS  OF  PESTICIDE  APPLICATIONS  ON 
FORESTED  WATERSHEDS, 

Florida  Univ.,  Gainesville.  School  of  Forest  Re- 
sources and  Conservation. 
D.  G  Neary. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer-Verlag, 
New  York.  1988.  p  325-337,  10  fig. 

Descriptors:  "Water  pollution  effects,  "Pesticides, 
"Forest  watersheds,  Methoxychlor,  Picloram, 
Hexazinone,  Trees,  Insecticides,  Herbicides. 

Insecticides  have  been  applied  to  regulate  out- 
breaks of  terrestrial  insects  and  to  study  instream 
detritus  processing  dynamics  of  aquatic  insects. 
Some  of  the  original   research  on  the  effects  of 
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forest  treatments  on  water  yield  used  herbicides  to 
simulate  cutting  or  induce  vegetation  succession. 
The  water  quality  impacts  of  pesticide  applications 
to  Southern  Appalachian  forests  were  investigated 
in  some  of  these  studies.  More  recently,  a  series  of 
projects  have  conducted  research  to  determine  the 
impact  of  site  preparation  herbicides  on  water 
quality.  With  increased  use  of  herbicides  and  insec- 
ticides in  modern  forest  management,  and  the 
rising  sensitivity  of  the  public  to  the  fate  of  pesti- 
cides in  the  environment,  these  studies  have 
become  more  important.  One  study  reported  upon 
in  this  chapter  used  methoxychlor  to  exclude  ma- 
croinvertebrates  from  a  small  first-order  watershed 
adjacent  to  watershed  10  (WS  10).  The  methox- 
ychlor (24%  emulsifiable  concentrate)  was  intro- 
duced into  the  stream  source  areas  at  a  rate  of  5  g/ 
cu  m,  based  on  stream  discharge  in  February  1980. 
Supplemental  applications  of  10  g/cu  m  were  con- 
ducted in  May,  August,  and  November.  During 
the  period  of  the  study  concentrations  of  methox- 
ychlor in  streamflow  never  exceeded  33  mg/cu  m. 
Despite  these  low  concentrations,  some  drastic  im- 
pacts on  the  invertebrate  population  occurred.  An- 
other study  involved  the  effect  of  both  picloram 
and  hexazinone  on  woody  plants.  Both  herbicides 
proved  to  be  effective  on  the  range  of  tree  species 
in  the  oak-hickory  forest  ecosystem.  Hexazinone  is 
a  unique  herbicide  in  that  most  pines  are  tolerant  of 
herbicide  rates  which  kill  hardwoods.  Some  spe- 
cies such  as  red  maple  and  black  gum  show  slight 
resistance  to  both  herbicides.  The  effects  of 
drought  in  reducing  the  activity  of  both  herbicides 
were  noted.  Although  the  herbicides  produced 
shifts  in  vegetation  structure  from  forest  to  grass- 
broadleaf  herbaceous  plant  system,  they  were  not 
investigated  in  any  detail.  (See  also  W89-01691) 
(Lantz-PTT) 
W89-01708 


ACID  PRECIPITATION  EFFECTS  ON  FOREST 
PROCESSES, 

Georgia  Univ.,  Athens.  Dept.  of  Botany. 

B.  L.  Haines,  and  W.  T.  Swank. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 

Ecological  Studies,  Volume  66.  Springer- Verlag, 

New  York.  1988.  p  359-366,  2  fig,  3  tab. 

Descriptors:  *Acid  rain,  *Water  pollution  effects, 
'Forests,  Sulfates,  Nitrates,  Plants,  Hydrogen  ion 
concentration,  Pine  trees. 

Plant  biomass  accumulation  and  reproductive  in- 
vestment integrate  both  above  and  below  ground 
plant-environmental  interactions.  Essential  interac- 
tions include:  (1)  the  net  acquisition  of  solar  radi- 
ation at  rates  avoiding  increased  respiration  or 
damage  to  leaves  by  overheating;  (2)  the  net  acqui- 
sition of  C02  through  stomata  to  the  mesophyll  of 
leaves  with  minimum  loss  of  water  by  the  reverse 
pathway;  (3)  the  net  acquisition  of  essential  mineral 
elements  while  avoiding  accumulation  of  some  ele- 
ments at  toxic  concentrations;  and  (4)  the  net  ac- 
quisition of  water  from  soil  in  excess  of  water  loss 
rates  via  transpiration.  Acid  rain  is  but  one  of 
many  potentially  interacting  factors  which  can  in- 
fluence the  net  acquisition  of  energy,  C02,  miner- 
als, and  water.  Experimental  work  suggests  that 
the  threshold  for  damage  to  some  ecosystem  proc- 
esses is  between  pH  2.0  to  3.0,  while  acid  rain  at 
Coweeta  ranges  from  3.1  to  6.4  with  a  volume 
weighted  average  of  4.6.  If  rainfall  acidity  were  to 
increase  from  the  lowest  recorded  3.1  by  a  factor 
of  four  to  2.5,  measurable  change  would  probably 
occur.  Potential  negative  effects  of  gaseous  air 
pollutants  are  more  immediate.  The  S04  and  N03 
in  acid  rain  are  generally  thought  to  be  derived 
from  SOx  and  NOx  liberated  to  the  atmosphere  in 
the  burning  of  fossil  fields.  Although  the  volume 
weighted  rainfall  pH  at  Coweeta  of  4.68  is  more 
than  100  times  higher  than  the  threshold  for  leaf 
damage,  the  authors  have  postulated  that  the  ambi- 
ent concentrations  of  SOx,  NOx,  and/or  03  at 
Coweeta  may  be  high  enough  to  have  direct  ef- 
fects on  net  plant  metabolism.  The  threshold  for 
acid  rain  damage  to  white  pine  at  Coweeta  is  about 
pH  1.5  and  during  the  summer  period,  pH  of  bulk 
precipitation  was  not  abnormally  low.  (See  also 
W89-0I 691)  (Lantz-PTT) 
W89-01710 


TRACE  METALS  IN  THE  ATMOSPHERE, 
FOREST  FLOOR,  SOIL,  AND  VEGETATION, 

Emory  Univ..  Atlanta,  GA.  Dept.  of  Biology. 
H.  L.  Ragsdale,  and  C.  W.  Berish. 
IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer-Verlag, 
New  York.  1988.  p  367-380,  3  fig,  6  tab. 

Descriptors:  *Water  pollution  effects,  'Trace 
metals,  *Forest  watersheds,  Soil  contamination, 
Toxicity,  Soil  columns,  Copper,  Zinc,  Lead,  Cad- 
mium, Heavy  metals.  Vegetation,  Fate  of  pollut- 
ants. 

Trace  metals  can  have  detrimental  effects  in  the 
ambient  environment  at  low  levels,  while  high 
levels  of  trace  metals  can  be  lethal.  The  absence  of 
a  trace  element  data  base  at  Coweeta  coupled  with 
the  realization  that  trace  elements  may  be  exceed- 
ingly important  in  the  growth  and  health  of  eco- 
logical systems  were  the  primary  reason  for  initiat- 
ing this  study.  The  soil  column  (Ol  +  02,  A,  and 
upper  B  horizon)  of  two,  low-elevation  control 
watersheds  in  the  Coweeta  Basin  contains  lower 
concentrations  of  trace  elements  (Cu,  Zn,  Pb,  and 
Cd)  than  commonly  reported  for  many  other 
North  American  sites.  The  litter-humus  forest  floor 
burdens  of  Cu,  Pb,  and  Zn  were  20  times  smaller 
than  found  in  forests  of  the  industrialized  north- 
eastern United  States.  The  largest  trace  element 
burden  in  the  forest  floor  was  for  Zn.  The  low 
standing  stocks  of  trace  metals  in  low-elevation 
forest  floors  at  Coweeta  indicate  that  present  at- 
mospheric inputs  of  metals  are  low.  Lead  concen- 
trations in  Carya  boles  at  low  elevations  have 
increased  both  in  historical  and  recent  times.  His- 
torical increases  in  Pb  may  have  been  related  to 
regionwide  disturbance  from  metal  smelting. 
Recent  increases  in  trace  metal  concentrations  are 
the  result  of  smaller  annual  growth  rings.  Since  the 
early  1900s,  trace  metal  burdens  in  hickory  wood 
has  remained  constant.  Lead  concentrations  in  the 
high  elevation  Albert  Mountain  litter  and  humus 
samples  were  significantly  greater  than  those  at  the 
lower  elevations  of  watersheds  2  and  18.  The 
greater  Pb  concentrations  at  high  elevation  result 
from  long  range  transport  and  deposition  of  air- 
borne Pb  particles.  Similar  trace  metal  deposition 
patterns  have  been  found  for  high-elevation  sites  in 
the  northeast.  (See  also  W89-01691)  (Lantz-PTT) 
W89-01711 


ECOLOGICAL  EFFECTS  OF  IN  SITU  SEDI- 
MENT CONTAMINANTS. 

Proceedings  of  an  International  Workshop  held  in 
Aberystwyth,  Wales,  1984.  Developments  in  Hy- 
drobiology  39,  Dr  W.  Junk  Publishers,  Boston, 
1987.  272p.  Edited  by  R.  Thomas,  R.  Evans,  A. 
Hamilton,  M.  Munawar,  T.  Reynoldson,  and  H. 
Sadar. 

Descriptors:  'Ecological  effects,  'Water  pollution 
effects,  'Contamination,  'Sediments,  Trace  metals, 
Organic  compounds,  Adsorption,  Particle  size, 
Toxicity. 

The  interaction  between  land  and  water  is  charac- 
terized by  the  transfer  of  terrestrial  material  de- 
rived from  weathering  and  erosion  into  the  aquatic 
system.  Sediment  is  transported,  sorted  and  depos- 
ited according  to  its  textual  properties  and  to  the 
physical  characteristics  of  the  transporting 
medium.  Fine-grain  sediments  separated  from  their 
coarser  counterparts  during  transport  are  deposit- 
ed in  areas  of  either  restricted  circulation  or  in 
deeper  waters  where  the  physical  processes  neces- 
sary to  induce  resuspension  and  further  transport 
are  lacking.  These  finer  sediments  are  well  known 
for  their  ability  to  adsorb  both  trace  metals  and 
relatively  insoluble  organic  compounds.  In  natural 
systems,  the  adsorption  process  generally  proceeds 
in  a  manner  that  results  in  the  removal  of  those 
naturally  occurring  elements  and  compounds  con- 
sidered toxic  to  aquatic  organisms  at  high  concen- 
trations. Life  itself  has  adapted  to  these  conditions 
and  it  is  no  accident  that  elements  of  high  solubili- 
ty are  non-toxic  to  biological  systems.  The  bal- 
ances contained  in  natural  systems  are  altered  by 
the  increased  uptake  of  toxic  materials  introduced 
into  watercourses  through  human  activities.  The 
resulting  increase  in  sediment  concentrations  of 
toxic  contaminants,  which  are  the  manifestation  of 
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increased  natural  substances  such  as  heavy  metals, 
is  the  definition  of  in  situ  contaminants.  (See  W89- 
01714  thru  W89-01735)  (Lantz-PTT) 
W89-01714 


INTERACTIONS  BETWEEN  SEDIMENT  CON- 
TAMINANTS AND  BENTHIC  ORGANISMS, 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01719 


SEDIMENT-ASSOCIATED  CONTAMINANTS 
AND  LIVER  DISEASES  IN  BOTTOM-DWELL- 
ING FISH, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
D.  C.  Malins,  B.  B.  McCain,  D.  W.  Brown,  U. 
Varanasi,  and  M.  M.  Krahn. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers,  Boston,   1987.  p  67-74,  2  fig,  2  tab,  27  ref. 

Descriptors:  'Sediment  contamination,  'Liver, 
'Fish  diseases,  'Water  pollution  effects,  'Toxicity, 
Statistical  studies,  Organic  compounds,  Hydrocar- 
bons, Chlorinated  hydrocarbons,  Benthic  environ- 
ment, Bile,  Chemical  analysis,  Puget  Sound,  Wash- 
ington, Path  of  pollutants. 

High  concentrations  of  chemicals  have  been  found 
in  sediments  from  urban  areas  of  Puget  Sound. 
Hundreds  of  organic  chemicals  (including  certain 
aromatic  hydrocarbons  (AHs)  and  various  chlorin- 
ated compounds)  were  identified.  Statistical  meth- 
ods were  used  to  evaluate  possible  relationships 
between  the  chemistry  data  and  fish  diseases.  Posi- 
tive correlations  were  found  between  the  frequen- 
cies of  liver  neoplasms  (e.g.,  hepatocellular  carci- 
noma) and  other  liver  lesions  in  English  sole  (Par- 
ophrys  vetulus)  and  concentrations  of  AHs  in  sedi- 
ment; such  correlations  were  not  found  with  chlor- 
inated hydrocarbons.  Strong  evidence  was  also 
obtained  to  show  that  many  organic  chemicals  in 
sediment  are  bioavailable  to  bottom-dwelling  fish. 
Stomach  contents  (consisting  mainly  of  benthic 
invertebrates)  from  English  sole  had  concentra- 
tions of  a  number  of  AHs  similar  to  those  in  the 
sediment  from  which  the  fish  were  taken.  In  these 
same  fish,  metabolites  of  many  aromatic  com- 
pounds were  found  in  bile  using  a  procedure  com- 
bining HPLC  with  fluorescence  detection.  Fur- 
ther, the  concentrations  of  certain  xenobiotic  meta- 
bolites in  bile  were  correlated  positively  with  the 
occurrence  of  liver  neoplasms  in  English  sole.  (See 
also  W89-01714)  (Author's  abstract) 
W89-01720 


PHYTOPLANKTON  BIOASSAYS  FOR  EVALU- 
ATING TOXICITY  OF  IN  SITU  SEDIMENT 
CONTAMINANTS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

M.  Munawar,  and  I.  F.  Munawar. 
IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  87-105,  12  fig,  4  tab,  41  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Phytoplankton,  'Bioassay,  'In  situ  tests,  Algae, 
Biological  studies,  Computers,  Great  Lakes,  Eco- 
logical effects. 

Routine  bulk  chemical  characterization  of  sedi- 
ments does  not  provide  useful  information  on  tox- 
icity of  sediment  bound  contaminants.  This  study 
reviewed  and  evaluated  the  utility  of  phytoplank- 
ton bioassays  for  evaluation  of  toxicity  of  sediment 
bound  contaminants,  including  state-of-the-art 
techniques.  Several  techniques  such  as  Algal  Frac- 
tionation Bioassays,  microcomputer-based  toxicity 
testing  and  in  situ  bioassays  including  plankton 
cages  have  been  developed  and  successfully  ap- 
plied in  research  at  various  contaminated  sites  in 
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the  St.  Lawrence  Great  Lakes.  These  bioassay 
techniques  are  sensitive,  rapid  and  inexpensive  for 
screening  contaminant.  The  use  and  application  of 
such  techniques,  based  on  bioavailability  and  phys- 
iological response  of  microorganisms,  are  essential 
for  the  detection  of  environmental  perturbations  of 
an  ecosystem.  Such  an  early  warning  system  will 
facilitate  the  preservation  and  rehabilitation  of  the 
Great  Lakes.  (See  also  W89-01714)  (Author's  ab- 
stract) 
W89-01723 


IN  SITU  CONTAMINANTS  AND  ENVIRON- 
MENTAL ASSESSMENT:  AN  ECOLOGICAL 
SUMMARY, 

FEARO,  Halifax  (Nova  Scotia). 
G.  E.  Beanlands. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  113-118,  1  fig,  16  ref. 

Descriptors:  *Environmental  impact  statement, 
•Ecology,  'Ecological  effects,  *Water  pollution 
effects,  Environmental  effects,  History,  Decision 
making,  Prediction,  Biological  studies. 

The  origins  of  the  concept  of  environmental 
impact  assessment  (EIA)  are  outlined  to  explain 
why  the  scientific  basis  has  not  developed  as  well 
as  the  procedural  aspects.  The  question  is  raised  of 
the  role  of  ecological  science  in  environmental 
impact  assessment  and  the  compatibility  of  the 
objectives  of  the  ecologist  with  those  of  the  deci- 
sion makers  is  discussed.  A  conceptual  framework 
for  the  consideration  of  the  problems  of  in  situ 
contaminants  is  presented  within  the  context  of 
environmental  assessment.  One  of  the  major  con- 
straints on  the  application  of  ecological  science  to 
EIA  is  the  limit  of  current  knowledge.  Ecology  is 
a  a  relatively  young  science.  As  such  it  lacks  the 
well  developed  theoretical  base  common  to  more 
mature  sciences  such  as  physics,  chemistry  and 
biology.  One  of  the  results  is  that  the  predictive 
capability  of  ecological  science  is  very  limited,  a 
serious  limitation  with  respect  to  its  useful  applica- 
tion in  assessment.  Some  of  the  main  reasons  for, 
and  implications  of,  this  limited  predictive  capacity 
are:  natural  variability,  reference  to  managed  eco- 
systems, and  the  focus  on  populations.  (See  also 
W89-01714)(Lantz-PTT) 
W89-01725 


CONTAMINATED  SEDIMENTS  IN  THE  ELBE 
ESTUARY:  ECOLOGICAL  AND  ECONOMIC 
PROBLEMS  FOR  THE  PORT  OF  HAMBURG, 

Behoerde  fuer  Wirtschaft,  Verkehr  und  Landwirts- 
chaft,  Hamburg  (Germany,  F.R.). 
L.  Tent. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,   1987.  p  189-199,  7  fig,  3  tab,  52  ref. 

Descriptors:  *Water  pollution  effects,  *EIbe  River, 
'Estuary,  •Sediment  contamination,  Hamburg, 
Wastewater  disposal,  Oxygen,  Harbors,  Dredging, 
Water  pollution  sources.  Economic  aspects,  West 
Germany. 

The  lower  Elbe  is  polluted  by  poorly  treated  do- 
mestic sewage  and  industrial  effluent.  This  has  led 
to  a  major  change  on  the  oxygen  content  of  the 
water  and  to  the  presence  of  contaminated  sedi- 
ment. The  Port  of  Hamburg  is  situated  in  the 
limnic  region  of  the  Elbe  estuary  in  West  Germa- 
ny. The  areas  for  cargo  handling  and  storage, 
industrial  and  merchant  firms,  harbor  basins  and 
the  river  Elbe  cover  87  sq  km  (12%  of  the  Ham- 
burg state  territory).  In  the  lower  Elbe  and  in 
many  waterways  within  the  harbor,  water  depths 
(about  13  m)  are  maintained  by  dredging.  The 
resulting  2.5-million  cu  m  of  dredged  material  are 
disposed  on  land  by  hydraulic  transport.  With  in- 
creasing knowledge  about  sediment  contamination, 
problems  have  arisen  regarding  further  disposal. 
Intensive  investigations  have  been  conducted  con- 
cerning alternative  solutions,  waste  water  treat- 
ment, safety  for  groundwater,  gasification,  metal 


extraction  and  possibilities  for  agricultural  use. 
Techniques  have  been  developed  for  the  con- 
trolled disposal  of  dredged  material  in  hill-shaped 
deposits.  (See  also  W89-01714)  (Author's  abstract) 
W89-01731 


CONSEQUENCES  OF  ENVIRONMENTAL 
CONTAMINATION  BY  LEAD  MINING  IN 
WALES, 

Bradford  Univ.  (England).  School  of  Environmen- 
tal Science. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-01733 


PREDICTING  THE  EFFECTS  OF  A  POSSIBLE 

TEMPERATURE        INCREASE        DUE       TO 

STREAM   REGULATION  ON  THE  EGGS  OF 

WHITEFISH  (COREGONUS  LAV  ARETUS)  -  A 

LABORATORY  APPROACH, 

Oslo  Univ.  (Norway).  Zoological  Museum. 

S.  J.  Saltveit,  and  A.  Brabrand. 

IN:    Regulated    Streams:    Advances   in    Ecology. 

Plenum  Press,  New  York,  1987.  p  219-228,  8  fig,  3 

tab,  9  ref. 

Descriptors:  *Water  pollution  effects,  'Regulated 
flow,  'Thermal  pollution,  'Streams,  Water  tem- 
perature, Whitefish,  Norway,  Ecological  effects, 
Seasonal  variation,  Eggs. 

In  the  fjord  lake  Randsfjorden,  Norway,  the  white- 
fish  (Coregonus  lavaretus)  has  four  sympatric  pop- 
ulations. One  of  these  spawns  in  the  lower  parts  of 
the  main  inlet  River  Dokka-Etna,  while  the  others 
spawn  in  the  lake.  In  this  region,  with  very  low 
winter  temperatures,  most  egg  development  takes 
place  in  the  autumn  and  spring.  Regulation  plans 
for  the  inlet  river  and  its  catchment  will  lead  to 
changes  in  discharge  and  autumnal  temperature 
increase  below  the  power  station,  since  water  will 
be  taken  from  a  deep  release  reservoir  and  subse- 
quently released  to  the  river  as  minimum  instream 
flow.  Reduced  water  flow  and  increased  tempera- 
ture during  autumn  and  winter  are  expected  to 
affect  life  history  parameters  of  the  river  spawning 
whitefish,  including  migration,  spawning  time, 
available  spawning  area,  egg  development  and 
hatching  time.  The  present  studies  agree  with  ex- 
periments that  have  shown  that  less  degree  days 
are  required  by  fish  eggs  for  embryonic  develop- 
ment at  lower  water  temperatures.  Two  major 
independent  processes  in  embryonic  development 
and  hatching  have  been  distinguished.  After  expo- 
sure to  low  temperatures  a  thermal  cue  seems 
necessary  to  induce  hatching  rather  than  cumula- 
tive degree  days.  Therefore  river  regulation  giving 
rise  to  increased  temperatures  during  winter  and  an 
earlier  temperature  increase  in  spring,  will  prob- 
ably have  a  more  pronounced  effect  than  an  au- 
tumnal increase.  Preliminary  results  also  indicate  a 
mechanical  effect  of  suspended  material,  producing 
earlier  hatching  compared  to  unexposed  eggs.  This 
seems  to  be  most  important  when  hatching  occurs 
at  temperatures  (below  5  C).  Further  studies  are 
now  being  carried  out  on  egg  development  at  low 
temperatures  and  the  factors  which  induce  hatch- 
ing. (See  also  W89-01736)  (Lantz-PTT) 
W89-01750 


COMPARISON  OF  FIELD  AND  LABORATO- 
RY BIOACCUMULATION  OF  ORGANIC  AND 
INORGANIC  CONTAMINANTS  FROM  BLACK 
ROCK  HARBOR  DREDGED  MATERIAL, 

Environmental  Research  Lab.,  Narragansett,  RI. 
J.  L.  Lake,  W.  Galloway,  G.  Hoffman,  W.  Nelson, 
and  K.  J.  Scott. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A197  118. 
Price  codes:  A 10  in  paper  copy;  A01  in  microfiche. 
Technical  Report  No.  D-87-6,  May  1988.  Final 
Report.    194p,   53  fig,  236  tab,  38  ref,  3  append. 

Descriptors:  'Bioaccumulation,  'Inorganic  com- 
pounds, 'Black  Rock  Harbor,  'Dredging,  'Water 
pollution  effects,  'Path  of  pollutants,  'Organic 
compounds,  Tissue  analysis,  Biological  studies, 
Polychlorinated  biphenyls,  Aromatic  compounds, 
Hydrocarbons,  Bivalves,  Bioassay,  Polychaetes, 
Connecticut,  Comparison  studies. 


The  utility  of  laboratory  tests  for  predicting  bioac- 
cumulation of  contaminants  in  the  field  was  evalu- 
ated by  comparing  the  identities,  relative  abun- 
dances, and  quantities  of  organic  and  inorganic 
contaminants  accumulated  by  organisms  exposed 
to  dredged  material  in  both  laboratory  and  field 
studies.  The  organisms  used  were  Mytilus  edulis  (a 
filter-feeding  bivalve)  and  Nephtys  incisa  (a 
benthic  polychaete).  These  organisms  were  ex- 
posed in  the  laboratory  and  in  the  field  to  a  con- 
taminated dredged  material  from  Black  Rock 
Harbor  (BRH),  Connecticut.  Similar  pattern  (rela- 
tive abundances  of  constituents  within  a  sample) 
and  concentration  changes  for  polychlorinated  bi- 
phenyls (PCBs),  and  concentration  changes  for 
some  polycyclic  aromatic  hydrocarbons  (PAHs) 
and  the  pesticide  ethylan,  were  observed  in  resi- 
dues from  M.  edulis  exposed  to  BRH  material  in 
the  laboratory  or  from  field  exposure  to  BRH 
material  at  stations  near  the  disposal  site.  The 
similarity  of  these  changes  indicated  a  relationship 
between  the  laboratory  and  field  bioaccumulations 
for  M.  edulis.  Relationships  were  found  in  the 
patterns  and  concentrations  of  PCBs  and  PAHs  in 
residues  in  N.  incisa  exposed  in  the  laboratory  and 
in  the  field.  No  relationships  between  laboratory 
and  field  exposures  could  be  found  for  metals 
accumulated  in  N.  incisa.  The  laboratory-to-field 
relationships  found  in  this  study  demonstrate  that 
properly  designed  laboratory  exposure  tests  have 
utility  for  predicting  the  identities  and  patterns  of 
PCB  and  PAH  contaminants  accumulated  in  some 
field-exposed  organisms.  (Lantz-PTT) 
W89-01773 


PERSISTENCE  OF  BIOLOGICALLY  ACTIVE 
COMPOUNDS  IN  SOIL, 

Wyoming  Univ.,  Laramie.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-01778 


COMMUNITY  TOXICITY  TESTING. 

A  symposium  sponsored  by  ASTM  Committee  D- 
19  on  Water,  Colorado  Springs,  Colorado,  May  6- 
7,  1985.  American  Society  for  Testing  and  Materi- 
als, Philadelphia,  Pennsylvania.  ASTM  Special 
Technical  Publication  920,  1986.  350p.  Edited  by 
John  Cairns. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Testing  procedures,  'Bioassay,  Water  quality,  Bi- 
ological studies,  Errors,  Ecosystems. 

Community  level  toxicity  tests  are  discussed  in  this 
symposium.  The  tests  may  be  carried  out  under  a 
variety  of  circumstances  and  an  example  is  given 
of  a  surrogate  for  a  community  level  test.  Toxicity 
testing  at  this  particular  level  of  biological  organi- 
zation has  a  number  of  advantages.  One  of  the 
possibilities  accompanying  the  development  of 
community  level  toxicity  testing  is  that  of  avoiding 
the  use  of  application  factors.  Although  communi- 
ty level  toxicity  testing  is  now  being  used  for 
practical  purposes,  it  is  not  the  intent  of  the  book 
to  espouse  the  use  of  community  level  testing  in  all 
situations  or  to  replace  single-species  tests  that  are 
the  best  source  of  information  on  growth,  repro- 
ductive success,  behavior,  and  a  variety  of  other 
end  points.  (See  W89-01783  thru  W89-01799) 
(Lantz-PTT) 
W89-01783 


SOME  METHODS  FOR  MEASURING  EF- 
FECTS OF  TOXICANTS  ON  LABORATORY- 
AND  FIELD-COLONIZED  ESTUARINE 
BENTHIC  COMMUNITIES, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
M.  E.  Tagatz. 

IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,   1986.  p   18-29,   1   fig,  4  tab,   17  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Estuaries,  'Benthic  environment,  'Bioassay,  Mi- 
crocosms, Macroinvertebrates,  Field  tests,  Ecosys- 
tems, Species  composition. 
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Effects  Of  Pollution — Group  5C 


Effects  of  toxicants  on  estuarine  macrobenthic  ani- 
mals that  developed  in  sand-filled  boxes  in  the 
laboratory  and  field  during  eight  weeks  were  de- 
termined by  comparing  community  structures  in 
control  boxes  and  in  boxes  treated  with  a  toxicant. 
Boxes  were  colonized  in  the  laboratory  by  plank- 
tonic  larvae  in  continuously  supplied  unfiltered 
seawater  and  in  the  field  by  animals  that  occurred 
naturally.  Field  boxes  were  placed  in  estuarine 
waters,  either  near  the  laboratory  or  at  salt-marsh 
sites  subjected  to  contamination  by  mosquito  con- 
trol pesticide  applications.  Eight  separate  studies 
were  conducted  using  the  same  test  materials  in 
laboratory  and  field  tests.  Communities  that  devel- 
oped were  diverse  and  averaged  1441  individuals, 
30  species,  and  6  phyla  for  laboratory  tests  and  933 
individuals.  51  species,  and  8  phyla  for  field  tests. 
Toxicants  were  introduced  via  water,  air,  or  sedi- 
ment and  before,  during,  or  after  colonization. 
Tests  with  laboratory-  and  field-colonized  commu- 
nities provided  corroborating  data  as  well  as  data 
unique  to  each  test.  Various  structural  attributes 
among  laboratory,  experimental  field,  and  natural 
field  communities  were  similar,  indicating  that  data 
derived  from  the  laboratory  and  field  toxicity  tests 
can  have  good  environmental  applicability.  (See 
also  W89-01783)  (Author's  abstract) 
W89-01785 


COMPARISON  OF  ESTIMATES  OF  HAZARD 
DERIVED  AT  THREE  LEVELS  OF  COMPLEX- 
ITY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
B.  R.  Niederlehner,  J.  R.  Pratt,  A.  L.  Buikema, 
and  J.  Cairns. 

IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,   1986.  p  30-48,   1   fig,  8  tab,  53  ref. 

Descriptors:  'Hazard  assessment,  *Water  pollution 
effects,  'Risks,  "Cadmium,  Ecological  effects, 
Ecosystems,  Biological  studies,  Toxicity,  Compari- 
son studies,  Performance  evaluation,  Heavy 
metals,  Protozoa,  Aquatic  environment. 

Cadmium  concentrations  constituting  a  threat  to 
aquatic  ecosystems  were  predicted  from  data  col- 
lected at  two  levels  of  biological  hierarchy.  A 
population-level  estimate  was  derived  from  single- 
species  toxicity  test  data,  and  a  community-level 
estimate  was  derived  from  toxicity  tests  on  proto- 
zoan communities.  Estimates  were  compared  with 
each  other  and  with  an  ecosystem-level  estimate 
derived  from  reports  of  ecological  health  and  am- 
bient cadmium  levels  in  rivers,  lakes,  and  streams. 
Estimates  of  permissible  acute  concentrations  dif- 
fered by  an  order  of  magnitude.  Single-species 
toxicity  test  data  suggested  that  42  micrograms 
Cd/L  would  affect  5%  of  taxa.  The  corresponding 
estimate  from  the  community-level  test  was  459 
micrograms  Cd/L.  Similar  estimates  of  permissible 
chronic  concentrations  were  not  significantly  dif- 
ferent (0.82  and  0.20  micrograms  Cd/L,  single- 
species  and  community-level  tests,  respectively). 
Both  estimates  of  permissible  chronic  concentra- 
tions fell  within  a  rational  range,  the  minimum 
defined  by  median  cadmium  concentrations  in 
healthy  aquatic  systems  (0.05  micrograms  Cd/L) 
and  the  maximum  defined  by  median  cadmium 
concentrations  in  damaged  systems  (9.2  micro- 
grams Cd/L).  (See  also  W89-01783)  (Authors  ab- 
stract) 
W89-01786 


SEA  URCHIN:  BIOASSAY  FOR  THE  ASSESS- 
MENT OF  DAMAGE  FROM  ENVIRONMEN- 
TAL CONTAMINANTS, 

National  Cancer  Inst.,  Fondazione  Pascale,  I- 
80131,  Naples  (Italy). 

G.  Pagano,  M.  Cipollaro,  G.  Corsale,  A.  Esposito, 
and  E.  Ragucci. 

IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  66-92,  9  fig,  8  tab,  68  ref.  EEC 


Commission  Contract  ENV/554/I-(S). 

Descriptors:  "Water  pollution  effects,  *Bioassay, 
•Sea  urchins,  'Heavy  metals,  'Toxicity,  'Environ- 
mental effects,  Cadmium,  Copper,  Zinc,  Selenium, 
Hydrogen  ion  concentration,  Sperm,  Reproduc- 
tion, Animal  pathology. 

The  sea  urchin  test  system  has  been  determined  to 
be  an  extremely  informative  bioassay  for  pollut- 
ants, occurring  as  individual  or  as  mixtures  of 
xenobiotics.  Harmful  agents  may  be  identified  and 
characterized  biologically  to  given  an  integrated 
set  of  data  dealing  with  several  key  events,  such  as 
fertilization,  mitotic  activity,  and  embryogenesis. 
This  study  was  carried  out  on  some  inorganic 
pollutants  (Cd(II),  Cu(II),  Zn(II),  and  Se(IV))  and 
their  mixtures.  Sublethal  pH  changes  were  taken 
into  account  as  an  additional  stressor,  capable  of 
influencing  the  toxicities  of  tested  agents.  The  ex- 
periments were  performed  on  Paracentrotus  livi- 
dus  sperm  and  embryos,  and  on  Echinus  esculentus 
sperm.  The  results  showed  distinct  patterns  of  em- 
bryotoxicity  for  the  agents  tested,  which  resulted 
in  developmental  defects  as  relatively  high  levels 
(>  0.00001  kmol/cu  m)  for  Cd(II)  and  Se(IV), 
whereas  the  embryotoxic  effects  of  Cu(II)  and 
Zn(II)  were  exerted  at  lower  concentrations  (5 
times  10  to  the  -7th  power  kmol/cu  m)  close  to 
their  natural  seawater  levels.  Cytogenetic  analysis 
of  exposed  embryos  failed  to  reveal  any  morpho- 
logical or  quantitative  changes  in  mitotic  activity, 
at  embryotoxic  levels  of  all  tested  contaminants. 
The  fertilization  success  of  exposed  sperm  showed 
peculiar  dose-response  changes,  as  a  result  of  the 
specific  contaminant  levels  and  of  the  simultaneous 
presence  of  other  contaminants.  Specifically,  slight 
increases  in  Cd(II)  or  Cu(II)  levels  enhanced  fertil- 
ization success,  up  to  critical  levels  (10  to  the  -7th 
power  to  10  to  the  -6th  power  kmol/cu  m);  how- 
ever, further  increases  in  these  metal  ion  concen- 
trations led  to  a  drop  in  fertilization  success.  The 
simultaneous  presence  of  Zn(II)  or  Se(IV)  dramati- 
cally changed  the  dose-response  patterns,  depend- 
ing on  the  different  mixtures  and  the  test  species. 
(See  also  W89-01783)  (Lantz-PTT) 
W89-01787 


PRELIMINARY  RESULTS  OF  INTERLABOR- 
ATORY  TESTING  OF  A  STANDARDIZED 
AQUATIC  MICROCOSM, 

Washington  Univ.,  Seattle.  Coll.  of  Ocean  and 

Fishery  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01788 


MICROCOSM  PROCEDURE  FOR  DETERMIN- 
ING SAFE  LEVELS  OF  CHEMICAL  EXPO- 
SURE IN  SHALLOW-WATER  COMMUNITIES, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
J.  M.  Giddings. 

IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  121-134,  2  fig,  16  ref.  DOE 
Contract  DE-AC05-84OR21400. 

Descriptors:  'Microcosms,  'Water  pollution  ef- 
fects, 'Hazard  assessment,  'Water  quality  stand- 
ards, Ecosystems,  Aquatic  environment,  Primary 
productivity,  Toxicity,  Population  exposure, 
Ponds,  Ecological  effects. 

A  method  is  described  for  determining  safe  levels 
of  chemical  exposure  in  shallow-water  communi- 
ties, using  laboratory  microcosms  as  test  subjects. 
The  safe  level  is  considered  to  be  the  maximum 
exposure  that  causes  no  persistent,  ecologically 
significant  changes  in  the  ecosystem.  Shallow 
freshwater  communities  in  ponds,  lakes,  and  rivers 
are  good  experimental  subjects  for  research  on 
contaminants,  and  environmental  toxicologists 
have  measured  their  responses  to  a  variety  of 
chemicals.  Certain  patterns  of  community  effects 
have  been  observed,  including  a  decline  in  net 
primary  production  or  the  production:  respiration 
ratio,  concomitant  changes  in  water  chemistry,  and 
changes  in  community  composition  brought  about 


by  interactions  among  sensitive  and  resistant  popu- 
lations. Details  of  microcosm  construction,  tech- 
niques for  monitoring  ecological  variables  in  mi- 
crocosms, and  an  experimental  design  for  deter- 
mining safe  exposure  levels  are  provided.  The  mi- 
crocosms are  assembled  by  transferring  compo- 
nents of  natural  ecosystems  to  80L  aquaria  in  a 
controlled  laboratory  environment.  The  communi- 
ties that  develop  in  these  systems  are  typically 
dominated  by  common,  cosmopolitan  littoral  spe- 
cies of  macrophytes,  algae,  and  invertebrates. 
Methods  are  described  for  measuring  changes  in 
water  chemistry,  phytoplankton,  periphyton,  ma- 
crophytes, zooplankton,  and  ecosystem  production 
and  respiration.  By  monitoring  these  variables  over 
a  gradient  of  pollutant  exposure  levels,  the  safe 
level  can  be  determined  accurately  and  precisely. 
(See  also  W89-01783)  (Lantz-PTT) 
W89-01789 


COMPARISON  OF  MIXED  FLASK  CULTURE 
AND  STANDARDIZED  LABORATORY 
MODEL  ECOSYSTEMS  FOR  TOXICITY  TEST- 
ING, 

Minnesota  Univ.-Duluth.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01790 


EVALUATION  OF  SIMPLE  GENERIC  AQUAT- 
IC ECOSYSTEM  TESTS  TO  SCREEN  THE  EC- 
OLOGICAL IMPACTS  OF  PESTICIDES, 

Aqua  Terra  Technologies,  Pleasant  Hill,  CA. 
P.  J.  Sheehan,  R.  P.  Axler,  and  R.  C.  Newhook. 
IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  158-179,  4  fig,  6  tab,  26  ref. 

Descriptors:  'Ecological  effects,  'Water  pollution 
effects,  'Pesticides,  Ecosystems,  Aquatic  environ- 
ment, Phytoplankton,  Bacteria,  Zooplankton,  Ma- 
croinvertebrates,  Toxicity,  Hazard  assessment,  Mi- 
crocosms. 

Simple  laboratory  aquatic  ecosystem  models  com- 
posed of  naturally  coadapted  communities  of  phy- 
toplankton, bacteria,  zooplankton,  and  small 
benthic  invertebrates  were  developed  and  evaluat- 
ed for  their  effectiveness  and  consistency  in  screen- 
ing the  ecological  impacts  of  pesticides  on  commu- 
nity functions.  These  generic  microcosm  toxicity 
tests  were  used  to  rank  the  potential  hazard  of 
pesticides  on  community  metabolic  process.  The 
reproducibility  of  hazard  rankings  was  evaluated  in 
sequential  experiments  with  the  same  microcosm 
inoculum,  and  simultaneous  experiments  using  two 
sets  of  microcosms  with  taxonomically  different 
community  inocula,  but  the  same  major  functional 
groups  present  (i.e.,  primary  producers,  grazers, 
detritivores,  and  decomposers).  Based  on  an  inte- 
grated measure  of  system  response,  relative  impact, 
which  accounts  for  both  the  magnitude  and  dura- 
tion of  displacement  of  defined  treatment  effects 
from  the  normal  range  of  control  system  functions, 
these  generic  test  systems  were  remarkably  consist- 
ent in  ranking  pesticide  impacts  on  community 
metabolic  activities.  (See  also  W89-01783)  (Au- 
thor's abstract) 
W89-01791 


POPULATION  AND  GUILD  ANALYSIS  FOR 
INTERPRETATION  OF  HEAVY  METAL  POL- 
LUTION IN  STREAMS, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
R.  C.  Petersen. 

IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring.  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  180-198,  10  fig,  4  tab,  46  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Streams,  'Toxicity,  Kolbackson  River, 
Sweden,  Guilds,  Macroinvertebrates,  Caddisflies, 
Ecological  effects. 
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Group  5C — Effects  Of  Pollution 

The  analysis  of  several  closely  related  species,  a 
guild,  may  be  a  practical  and  informative  tech- 
nique for  studying  the  ecological  effects  of  toxic 
substances.  The  five  criteria  of  taxonomic  simplici- 
ty, commonness,  sensitivity,  available  literature, 
and  laboratory  practicality  define  guilds  appropri- 
ate for  community  toxicity  testing.  As  an  example, 
the  benthic  macroinvertebrate  community  and  a 
guild  of  three  coexisting  species  of  the  caddisfly 
larva,  Hydropsyche,  were  analyzed  along  a  Swed- 
ish river,  Kolbacksan,  with  a  history  of  heavy 
metal  pollution.  There  was  an  increase  in  the  rela- 
tive proportion  of  early  instar  H.  siltalai  within  the 
guild  with  increasing  heavy  metal  pollution.  The 
increase  in  early  instar  H.  siltalai  was  correlated 
with  a  decrease  in  later  instar  H.  pellucidula.  More 
severe  disturbances  resulted  in  the  removal  of  H. 
pellucidula  and  a  reduction  in  H.  siltalai  density, 
while  the  more  tolerant  species,  H.  angustipennis, 
remained  unchanged.  Analysis  of  the  guild  leads  to 
the  conclusion  that  metal  pollution  not  only  elimi- 
nates species  and  reduces  population  density  but 
changes  interspecific  interactions  among  members 
of  the  guild.  (See  also  W89-01783)  (Author's  ab- 
stract) 
W89-01792 


IMPACT  OF  DRILLING  FLUIDS  ON  SEA- 
GRASSES:  AN  EXPERIMENTAL  COMMUNI- 
TY APPROACH, 

University  of  West  Florida,  Pensacola.  Dept.  of 
Biology. 

R.  D.  Morton,  T.  W  Duke,  J.  M.  Macauley,  J.  R. 
Clark,  and  W.  A.  Price. 

IN:  Community  Toxicity  Testing.  A  Symposium 
Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  199-212,  2  fig,  4  tab,  22  ref. 
EPA  Contract  CR-81 1649. 

Descriptors:  *Drilling  fluids,  *Sea  grasses,  ♦Eco- 
logical effects,  *Water  pollution  effects,  Aquatic 
plants,  Macroinvertebrates,  Biological  studies,  Mi- 
crocosms, Toxicity,  Oil,  Clay. 

Effects  of  a  used  drilling  fluid  on  an  experimental 
seagrass  community  (Thala9sia  testudinum  Konig 
et  Sims)  were  measured  by  exposing  the  communi- 
ty to  the  suspended  particulate  phase  (SSP)  in 
laboratory  microcosms.  Structure  of  the  macroin- 
vertebrate assemblage,  growth  and  chlorophyll 
content  of  grass  and  associated  epiphytes,  and  rates 
of  decomposition  as  indicated  by  weight  loss  of 
grass  leaves  in  treated  and  untreated  microcosms 
were  compared.  Health  of  the  plants  and  structure 
of  the  macroinvertebrate  assemblage  maintained  in 
the  laboratory  were  compared  periodically  with 
the  seagrass  community  from  which  the  plants  and 
attendant  sediment  were  taken.  Treated  micro- 
cosms were  exposed  to  either  190  parts  per  million 
(ppm),  volume  to  volume,  of  SPP  or  an  equivalent 
amount  of  montmorillonite  clay.  Untreated  micro- 
cosms received  only  flowing  water  from  Santa 
Rosa  Sound.  Sixteen  replicates  were  provided  for 
each  treated  and  untreated  set.  Sensitivity  of  the 
community  compared  well  with  sensitivity  of 
single  species  tested  with  the  same  drilling  fluid  for 
shorter  periods  of  time.  In  other  toxicity  tests  with 
marine  organisms  and  drilling  fluids,  there  was  a 
direct  correlation  between  toxicity  and  concentra- 
tion of  diesel  oil.  Thus,  diesel  in  the  drilling  fluid 
probably  contributed  to  effects  on  the  structure 
and  function  of  the  microcosms.  This  was  evident 
in  the  degradation  rate  of  seagrass,  where  a  signifi- 
cant effect  was  measured  with  drilling  fluid  but  not 
in  the  clay  treatment.  The  role  of  diesel  was  less 
clear  in  the  reduction  of  numbers  of  macroinverte- 
brates, where  both  drilling  fluid  and  clay  treat- 
ments had  similar  effects.  (See  also  W89-01783) 
(Lantz-PTT) 
W89-01793 


SIMPLE  IN-STREAM  TEST  OF  LABORATORY 
FINDINGS  THAT  NTA  PROTECTS  FISH  AND 
INVERTEBRATES  AGAINST  COPPER  AND 
ZINC, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  B.  Sprague. 

IN:  Community  Toxicity  Testing.  A  Symposium 


Sponsored  by  ASTM  Committee  D-19  on  Water, 
Colorado  Spring,  Colorado,  May  6-7,  1985.  Ameri- 
can Society  for  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  ASTM  Special  Technical  Pub- 
lication 920,  1986.  p  213-223,  2  fig,  3  tab,  17  ref. 

Descriptors:  *Nitrilotriacetic  acid,  "Copper, 
♦Zinc,  *Fish,  *Water  pollution  effects,  "Water  pol- 
lution treatment,  Lethal  limits.  Invertebrate, 
Heavy  metals,  Benthic  environment,  Toxicity, 
Chelating  agents.  Water  quality  control. 

The  chelating  agent  NTA  (nitrilotriacetic  acid) 
eliminated  acute  lethality  of  zinc  and  copper 
during  4  days  of  experimental  dosing  in  a  small 
creek.  Caged  salmon  died  in  4  h  in  the  'polluted' 
zone,  where  added  metals  were  4  to  7  times  the 
lethal  threshold  and  dead  wild  eels  were  also 
found.  Downstream,  with  equi-molar  NTA  added, 
caged  fish  survived  without  marked  signs  of  stress, 
and  normal  behavior  of  a  wild  eel  was  noted. 
Benthic  invertebrates  were  much  more  tolerant  of 
metals  than  anticipated,  and  subtle  changes  in  the 
community  could  not  be  documented  by  the  delib- 
erately minimal  design  of  the  experiment  (pairs  of 
Surber  samples  before  and  after  treatment).  The 
only  demonstrated  change  in  numbers  was  the 
virtual  disappearance  of  blackfly  larvae  in  the  pol- 
luted zone,  with  no  change  in  the  control  and  anti- 
polluted  zones.  Cluster  analysis  of  benthic  samples 
also  suggested  effectiveness  of  NTA;  the  two  pol- 
luted samples  were  distinct  from  a  grouping  which 
contained  all  other  samples  ('clean,'  'before,'  and 
'antipolluted').  No  effects  were  demonstrated  for 
diversity  index,  genera,  or  total  numbers.  As  a 
side-issue,  the  experiment  demonstrated  that  imma- 
ture stoneflies  and  caddisflies,  but  not  blackflies, 
can  survive  for  4  days  in  concentrations  of  zinc 
and  copper  that  are  at  least  4  times  the  lethal  level 
for  salmonid  fish.  The  relative  tolerances  of  other 
taxa  were  uncertain  because  of  small  sample  size, 
high  variance,  and  few  replicates.  (See  also  W89- 
01783)  (Author's  abstract) 
W89-01794 


EFFECT  OF  3-TRIFLUOROMETHYL-4-NI- 
TROPHENOL  ON  THE  STRUCTURE  AND 
FUNCTION  OF  PROTOZOAN  COMMUNITIES 
ESTABLISHED  ON  ARTIFICIAL  SUB- 
STRATES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5A. 
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STRUCTURAL  AND  FUNCTIONAL  RE- 
SPONSE OF  NATURAL  PHYTOPLANKTON 
AND  PERIPHYTON  COMMUNITIES  TO  A 
CATIONIC  SURFACTANT  WITH  CONSIDER- 
ATIONS ON  ENVIRONMENTAL  FATE, 
Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
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Descriptors:  *Phytoplankton,  *Periphyton,  ♦Sur- 
factants, *Water  pollution  effects,  Toxicity,  Photo- 
synthesis, "Ecological  effects,  Lethal  limits,  Data 
collections,  Algae,  Cations,  Biological  studies. 

The  effects  of  a  cationic  surfactant  were  evaluated 
in  field  experiments  with  natural  algal  assemblages 
to  validate  the  laboratory  toxicity  data  base.  Re- 
sponse parameters  monitored  in  studies  of  3  h  to  21 
days  duration  included  structural  and  functional 
community  characteristics  in  addition  to  more 
standard  growth  measurements.  Photosynthesis 
and  community  similarity  were  typically  the  more 
sensitive  parameters  and  a  diversity  index  the  least 
sensitive.  The  median  effective  concentration  (EC 
sub  50)  values  based  on  phytosynthetic  activity 
ranged  from  0.4  to  6.1  mg/L.  Phytoplankton  were 
first  affected  in  situ  between  0.03  and  1.99  mg/L, 
relative  to  an  effect  level  between  0.21  and  0.96 
mg/L  for  periphyton.  Periphyton  colonized  and 
exposed   in   river  water  containing  25%   effluent 


were  first  affected  at  6.9  mg/L.  A  mean  in-stream 
concentration  of  0.25  mg/L  had  no  adverse  effect 
on  the  indigenous  periphyton  of  a  small  Indiana 
stream  based  on  comparison  of  three-week  pre- 
and  post-exposure  community  analysis.  Rapid  bio- 
degradation  was  observed  in  the  field  experiments. 
The  field-derived  effect  concentrations  were  com- 
pared with  those  determined  in  standard  laborato- 
ry toxicity  tests  for  four  cultured  algal  species.  The 
laboratory  first-effect  and  EC  sub  50  levels  for 
these  single  species  were  typically  lower.  Overall, 
the  multispecies  tests  proved  valuable  in  providing 
perspective  on  the  potential  for  an  environmental 
impact  from  this  surfactant  that  could  not  be  dem- 
onstrated in  the  laboratory  using  current  standard 
testing  methodologies.  (See  also  W89-01783)  (Au- 
thor's abstract) 
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USE  OF  LIMNOCORRALS  IN  EVALUATING 
THE  EFFECTS  OF  PESTICIDES  ON  ZOO- 
PLANKTON  COMMUNITIES, 
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Descriptors:  "Pesticides,  "Zooplankton,  "Water 
pollution  effects,  "Spatial  distribution,  "Limnocor- 
rals,  Ecological  effects,  Methyoxychlor,  Corrals, 
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Enclosures  of  three  sizes  (large,  1000  cu  m; 
medium,  125  cu  m;  small,  20  cu  m)  designed  and 
constructed  specifically  to  facilitate  the  evaluation 
of  the  impact  of  pesticides  in  freshwater  ecosys- 
tems are  described.  Uniform  mixing  of  permethrin 
in  a  corral  was  possible  within  an  hour  using  a 
pump  system  that  had  no  adverse  effects  on  en- 
trapped organisms.  Methyoxychlor  applied  to  sur- 
face waters  with  a  back-pack  spray  system  pene- 
trated the  column  of  water  within  24  h.  Both 
application  methods  produced  replicable  concen- 
trations close  to  the  desired  nominal  concentration. 
As  a  result  of  the  impact  of  permethrin  (0.5  and  5.0 
micrograms/L)  and  methoxychlor  (5  and  50  mi- 
crograms/L),  densities  of  macrozooplankton  popu- 
lations decreased  and  rotifer  populations  increased 
in  numbers.  As  the  macrozooplankton  populations 
recovered,  rotifer  numbers  decreased.  The  large 
corrals  possessed  a  distinctive  edge  zone  that  ex- 
tended 1.0  m  from  the  corral  wall  and  was  usually 
characterized  by  greater  densities  of  macrozoo- 
plankton than  the  center  zone.  No  such  edge  zone 
existed  in  the  small  or  medium  corrals.  The  authors 
recommend  that  the  spatial  distribution  of  zoo- 
plankton in  each  size  of  corral  be  defined  before 
establishing  a  sampling  regime;  thus  more  precise 
population  estimates  may  be  attained.  The  impact 
of  methoxychlor  on  enclosed  zooplankton  popula- 
tions differed  in  the  three  sizes  of  limnocorrals. 
The  toxicity  of  20  micrograms  methoxychlor/L  to 
zooplankton  increased  with  increasing  size  of 
corral,  primarily  because  of  the  decreasing  ratio  of 
surface  area  of  limnocorral  walls  to  water  volume. 
Methoxychlor  adsorbs  readily  to  polyvinyl  chlo- 
ride; thus  the  concentration  in  the  water  of  the 
larger  enclosures  was  higher  for  a  longer  period  of 
time  than  that  in  the  smaller  corrals.  (See  also 
W89-01783)  (Author's  abstract) 
W89-01797 


ZOOPLANKTON   COMMUNITY   RESPONSES 
TO  SYNTHETIC  OIL  EXPOSURE, 

Science    Applications    International    Corp.,    Oak 
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licalion  920,  1986.  p  291-321,  12  fig,  2  tab,  19  ref. 
DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  *Zooplankton,  'Ecological  effects, 
•Oil  pollution,  Organic  compounds,  Bioassay,  Tox- 
icity. Lethal  limits.  Field  tests,  Daphnia,  Crusta- 
ceans, Rotifers,  Monitoring,  Principal  component 
analysis,  Microcosms,  Ecosystems. 

While  direct  toxicant  effects  on  populations  can  be 
estimated  from  single-species  bioassay  results,  the 
complete  range  of  population  and  community  re- 
sponses can  best  be  investigated  at  the  ecosystem 
level.  The  objectives  of  this  research  were:  (1)  to 
determine  the  effects  of  a  contaminant  (a  coal- 
derived  light  distillate  oil)  on  the  zooplankton 
communities  of  laboratory  pond  microcosms  and 
outdoor  experimental  ponds;  (2)  to  compare  re- 
sponses of  microcosm  and  field  zooplankton  com- 
munities with  each  other  and  with  laboratory  bio- 
assay data;  and  (3)  to  explore  the  use  of  community 
structure  data  for  impact  detection.  The  responses 
of  the  microcosm  and  pond  zooplankton  communi- 
ties to  oil  treatment  were  quite  similar.  Their  close 
agreement  lends  support  for  using  shallow-water 
pond  microcosms  as  surrogates  for  field  experi- 
ments in  hazard  evaluation.  Changes  in  cladoceran 
densities  were  the  most  sensitive  indicators  of 
stress  in  the  zooplankton  communities.  Copepods 
were  slightly  less  sensitive,  and  rotifers  were  least 
sensitive  to  oil  treatment.  Indirect  effects  on  popu- 
lations were  observed  at  intermediate  treatment 
levels.  The  lowest  treatment  levels  at  which  per- 
sistent and  significant  ecological  changes  occurred 
were  the  same  in  both  systems.  These  levels  were 
similar  to  the  lowest  observed-effect  concentration 
for  the  Daphnia  magna  chronic  bioassay,  or  ap- 
proximately 35  or  the  D.  magna  48-h  LC  sub  50. 
Community  structure  responses  were  generally 
consistent  between  systems;  however,  sensitivity 
for  detecting  oil  treatment  effects  varied  greatly 
among  the  measures  of  community  structure.  Spe- 
cies richness  and  diversity  measures  were  not  as 
sensitive  as  individual  species  responses.  Cluster 
and  multivariate  post-clustering  analyses  of  com- 
munity similarity  values  reflected  indirect  effects 
and  had  sufficient  sensitivity  to  allow  early  impact 
detection.  An  expanded  principal  components 
technique,  which  used  both  zooplankton  and  water 
quality  data,  was  also  relatively  sensitive  and 
would  be  applicable  for  routine  monitoring.  (See 
also  W89-01783)  (Author's  abstract) 
W89-01798 


PRODUCTION  OF  COEXISTING  JUVENILE 
COHO  SALMON  AND  STEELHEAD  TROUT 
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Descriptors:  'Salmon,  'Trout,  'Thermal  pollution, 
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A  4  C  temperature  differential  was  maintained 
between  two  model  streams  Steelhead  trout 
(Salmo  gairdneri)  were  introduced  as  embryos  and 
retained  for  one  year.  The  following  year,  steel- 
head  and  coho  salmon  (Oncorhynchus  kisutch) 
were  introduced  as  embryos  and  retained  together. 
Macroinvertebrates  and  fish  were  sampled  every 
three  weeks.  Primary  production  and  respiration 
were  estimated  seasonally.  Prey  biomass  and  diver- 
sity, and  the  production,  biomass,  and  numbers  of 
steelhead  and  coho  were  generally  lower  in  the 
heated  stream  than  in  the  control  stream.  Produc- 
tion, biomass,  and  numbers  of  steelhead  were 
lower  than  those  of  coho  and  lower  when  coho 
were  present  than  when  they  were  absent.  It  was 
concluded:  (1)  that  moderate  temperature  eleva- 
tion can  decrease  the  productivity  of  streams  for 
steelhead  and  coho  when  food  is  limited;  (2)  that 


coho  might  reduce  the  productivity  of  streams  for 
steelhead  more  than  temperature  elevation  might; 
and  (3)  that  model  stream  results  are  more  likely  to 
corroborate  single-species  bioassays  of  fish  fed  lim- 
ited rations  than  of  fish  fed  to  repletion.  (See  also 
W89-01783)  (Author's  abstract) 
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PROCEEDINGS    OF    THE    FOREST-ATMOS- 
PHERE INTERACTION  WORKSHOP. 

For  primary  bibliographic  entry  see  Field  5B. 
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ECOLOGICAL  PERSPECTIVES  ON  WETLAND 
SYSTEMS, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
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EFFECTS  OF  WASTEWATER  ON  WETLAND 
ANIMAL  COMMUNITIES, 

Lake  Michigan  Federation,  Chicago,  IL. 
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IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
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Literature  review,  Economic  aspects,  Artificial 
wetlands. 

An  inventory  of  known  discharges  of  wastewater 
to  wetlands  in  Illinois,  Indiana,  Michigan,  Minne- 
sota, Ohio,  and  Wisconsin  was  performed.  The 
results  show  that  the  use  of  natural  wetlands  for 
the  discharge  of  treated  wastewater  is  relatively 
common.  However,  the  intentional  inclusion  of 
wetlands  as  part  of  the  treatment  process  is  rare. 
Both  types  of  situations  may  become  more  attrac- 
tive due  to  economic  factors.  Although  the  short- 
term  benefits  of  the  use  of  natural  wetlands  for  the 
disposal  or  treatment  of  wastewater  (cost-effective- 
ness, treatment  efficiency,  and  convenience) 
appear  promising,  the  long-term  ability  of  these 
areas  to  treat  wastewater  is  questionable.  The  con- 
struction of  artificial  wetlands  for  the  treatment  of 
wastewater  would  avoid  any  detrimental  effects 
that  might  result  from  the  use  of  natural  wetlands 
and  also  could  provide  supplementary  habitats  for 
wetland  wildlife  and  possibly  reservoirs  for  rare 
species.  Few  animal-related  studies  have  been  per- 
formed at  the  small  number  of  artificial  wetland 
sites  presently  in  existence;  thus,  the  information 
base  is  too  small  and  too  short-term  for  any  con- 
clusions to  be  drawn.  (See  also  W89-01827)  (Lantz- 
PTT) 
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TERRESTRIAL        COMMUNITIES:        FROM 
MES1C  TO  HYDRIC, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 
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PUBLIC  HEALTH  IMPLICATIONS  OF 
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Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
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Microorganisms  occupy  a  central  role  in 
wastewater  relations  to  public  health.  The  follow- 
ing highlights  summarize  the  state-of-knowledge  of 


microbiological  health  implications  for  wetland 
treatment  systems:  (1)  Bacterial  pathogens  are  well 
understood  in  wastewater  environments.  Orga- 
nisms of  major  concern  to  human  health  are  Sal- 
monella spp.,  Shigella  spp.,  Campylobacter  fetus, 
and  Leptospira  spp.  Of  all  the  pathogens,  bacteria 
are  the  most  susceptible  to  conventional  treat- 
ments; (2)  Viruses  of  major  concern  to  public 
health  include  hepatitis  A  virus,  rotavirus,  and 
enteroviruses,  which  are  the  major  agents  of  wa- 
terborne  disease  in  the  United  States.  Traditional 
indicators  of  fecal  pollution  are  not  reliable  indica- 
tors of  viral  pollution.  Viruses  tend  to  be  more 
persistent  in  aquatic  environments  than  bacteria, 
and  no  single  virus  may  serve  as  a  universal  indica- 
tor of  viral  pollution.  Improved  techniques  are 
required  for  the  detection  and  enumeration  of  viral 
pathogens;  (3)  Microorganisms  in  wastewaters  play 
an  important  role  as  detoxifying  agents.  However, 
the  extent  of  pollutant  detoxification  in  aquatic 
systems  is  not  well  understood;  (4)  Microorganisms 
also  have  the  potential  to  transform  relatively  non- 
toxic compounds  to  toxic  forms.  The  extent  of  this 
phenomenon  in  wastewater  is  not  known;  (5)  Indi- 
rectly, microorganisms  may  contribute  to  detri- 
mental public  health  conditions  in  aquatic  ecosys- 
tems. Hazardous  metabolic  wastes,  such  as  nitrite, 
may  potentially  accumulate  in  the  environment,  or 
the  microbial  biomass  may  act  as  a  source  for  the 
bioaccumulation  of  toxins  in  the  wetlands  food 
chain.  (See  also  W89-01827)  (Lantz-PTT) 
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A  scheme  of  how  a  salt-marsh  plant  community 
may  be  structured  is  presented.  It  preliminary  and 
simplified,  but  it  does  provide  some  important  no- 
tions in  regard  to  long-term  effects  of  sewage 
contamination:  (1)  Any  eutrophication  that  occurs 
will  affect  the  balance  among  the  components  of 
salt-marsh  biota;  (2)  Many  of  the  mechanisms  in- 
volved in  the  transition  from  one  kind  of  patch  to 
another  take  time,  from  less  than  a  year  to  perhaps 
several  years.  In  the  field,  the  changes  that  follow 
eutrophication  may  consist  of  a  chain  of  such 
transitions  such  that  there  will  necessarily  be  a 
continuing  string  of  changes  over  considerably 
long  periods  of  time;  (3)  Even  at  the  highest 
dosage  of  sewage  fertilizer,  detrimental  effects  to 
the  plant  species  have  not  been  found,  even  though 
the  fertilizer  used  contains  many  elements  and 
compounds  that  are  potentially  toxic.  Perhaps  salt- 
marsh  plants,  because  of  their  adaptation  to  life  in 
anaerobic  substrates  where,  for  example,  metals  are 
abundant,  are  tolerant  of  the  presence  of  many 
kinds  of  toxic  materials;  (4)  Since  nutrient-enrich- 
ment experiments  did  not  bring  about  the  demise  of 
organisms  through  toxic  effects,  it  is  very  difficult 
to  argue  that  this  degree  of  eutrophication  de- 
grades a  salt-marsh  community.  Eutrophication 
can  exert  subtle  but  profound  influence  on  the 
structure  of  communities,  and  many  of  the  changes 
will  take  place  over  considerable  periods  of  time. 
Manipulative  approaches,  such  as  applied  here,  are 
the  most  effective  way  to  gain  insight  into  the 
mechanisms  involved  and  furnish  the  evidence 
with  which  to  predict  at  least  some  of  the  conse- 
quences of  eutrophication.  (See  also  W89-01827) 
(Lantz-PTT) 
W89-01847 


LONG-TERM  IMPACTS  OF  AGRICULTURAL 
RUNOFF  IN  A  LOUISIANA  SWAMP  FOREST, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
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Group  5C — Effects  Of  Pollution 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-01848 


RESPONSES  OF  WETLANDS  AND  NEIGH- 
BORING ECOSYSTEMS  TO  WASTEWATER, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 
K.  C.  Ewe!. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  435-438,  1 
f'g- 

Descriptors:  'Water  pollution  effects,  'Ecological 
effects,  'Wetlands.  'Wetland  treatment, 
'Wastewater  treatment,  Environmental  protection, 
Oxygen  deficit,  Stress,  Ecosystems,  Nutrients, 
Vegetation,  Carbon,  Productivity. 

The  use  of  wetlands  for  treatment  of  wastewater  is 
clearly  an  attractive  alternative  to  construction  and 
maintenance  of  advanced  wastewater  treatment 
plants.  Several  types  of  wetlands  have  been  as- 
sayed for  their  ability  to  provide  an  acceptable 
level  of  treatment,  and  patterns  are  emerging  to 
indicate  which  kinds  of  wetlands  might  be  most 
suitable  in  different  geographic  regions.  However, 
full-scale  implementation  of  the  use  of  both  natural 
and  artificial  wetlands  is  proceeding  more  rapidly 
than  is  initiation  of  the  additional  careful,  in-depth 
research  projects  needed  to  verify  and  round  out 
the  information  that  has  already  been  collected. 
The  responses  of  species  composition  and  produc- 
tivity in  plant  communities  to  wastewater  addition 
show  no  conspicuous  pattern  across  the  spectrum 
of  ecosystems  that  has  been  considered  in  this 
workshop.  Anoxia  in  the  rhizosphere  is  probably 
the  most  stressful  aspect  of  a  wetland  plant  envi- 
ronment, and  diversity  usually  decreases  with 
longer  anoxic  period.  Nutrient  addition  has  a  much 
more  direct  effect  on  gross  primary  productivity 
than  on  species  composition.  Intolerance  of  the 
existing  plant  community  to  a  longer  hydroperiod 
is  probably  the  major  factor  involved  in  immediate 
changes  that  occur  in  wastewater-enriched  wet- 
lands. High  public  health  standards  and  shrinking 
energy  supplies  indicate  that  increasing  use  of  nat- 
ural ecosystems  will  be  necessary  to  absorb  the 
wastes  of  growing  populations.  However,  the  need 
to  understand  and  maintain  the  basic  functions  of 
natural  ecosystems  dictates  that  advances  in  this 
direction  be  made  only  with  the  greatest  care  and 
planning.  (See  also  W89-01827)  (Lantz-PTT) 
W89-01856 


WETLANDS,  WASTEWATER,  AND  WILDLIFE, 

Utah  State  Univ.,  Logan.  Dept.  of  Wildlife  Sci- 
ence. 

J.  A.  Kadlec. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  439-443, 
12  ref. 

Descriptors:  'Wetlands,  'Wastewater  treatment, 
•Wildlife,  'Water  pollution  effects,  'Wetland 
treatment,  'Ecological  effects,  Primary  productivi- 
ty. Vegetation,  Species  diversity,  Pathogens,  Tox- 
icity, Ecosystems,  Disease,  Nutrients. 

Data  on  the  effects  on  wildlife  of  wastewater 
inputs  to  wetlands  are  scarce.  As  a  consequence, 
an  attempt  was  made  to  examine  the  documented 
and  predicted  effects  of  wastewater  on  wetlands 
and  then  to  interpret  those  effects  in  terms  of  their 
potential  impact  on  wildlife.  For  convenience, 
wastewater  effects  on  wetland  ecosystems  are  cate- 
gorized into  five  major  categories:  (1)  primary 
production,  (2)  plant  community  structure,  (3) 
water  regime,  (4)  pathogens,  and  (5)  toxic  chemi- 
cals. These  categories  are  not  mutually  exclusive 
and  there  are  important  interactions  among  catego- 
ries, but  each  category  serves  to  focus  attention  on 
a  particular  set  of  concerns.  Considerations  of  the 
potential  impacts  of  wastewater  on  wildlife  in  wet- 
lands has  deliberately  tended  to  emphasize  the 
negative.  Clearly,  the  potential  for  both  positive 
and  negative  impacts  on  species  or  groups  of  spe- 
cies exists.  Change  is  most  likely,  but  that  change 
may  be  good  or  bad  depending  on  the  circum- 


stances and  the  human  value  judgments  of  that 
time  and  place.  Most  worrisome  are  the  potential 
problems  with  disease  and  toxic  chemicals.  Experi- 
ence to  date  suggests  that  nutrient  additions,  at 
least  in  the  relatively  short  term,  are  not  a  problem 
for  wildlife,  except  that  the  wildlife  community 
will  change  as  the  plant  community  changes.  (See 
also  W89-01827)  (Lantz-PTT) 
W89-01857 


AQUATIC    TOXICOLOGY     AND     ENVIRON- 
MENTAL FATE:  NINTH  VOLUME. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01892 


PROPOSED  GOAL  OF  APPLIED  AQUATIC 
TOXICOLOGY, 

Environmental  Research  Lab.-Duluth,  MN. 
C.  E.  Stephan. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  3-10,  14  ref. 

Descriptors:  'Aquatic  toxicology,  'Environmental 
effects,  'Water  quality  standards,  'Ecological  ef- 
fects, Future  planning,  Ecosystems,  Hazard  assess- 
ments, Toxicity. 

It  is  proposed  that  'A  major  goal  of  applied  aquatic 
toxicology  is  to  be  able  to  make  a  useful  prediction 
concerning  whether  or  not  a  specific  addition  of  a 
toxic  agent  to  a  particular  aquatic  ecosystem  will 
cause  any  unacceptable  effect  on  that  ecosystem.' 
If  this  is  a  valid  goal,  it  is  important  to  the  future  of 
applied  aquatic  toxicology  that  biologists,  ecolo- 
gists,  toxicologists,  and  others  concerned  with  en- 
vironmental protection  reach  some  agreement  con- 
cerning practical  ways  of  distinguishing  between 
acceptable  and  unacceptable  effects  on  aquatic 
ecosystems.  Without  a  useful  definition  of  'unac- 
ceptable effects,'  it  is  difficult  to  determine  the 
validity  of  hazard  assessments,  water  quality  crite- 
ria, and  tools  for  predicting  effects.  Definitions  are 
discussed,  and  should  be  considered  suggestions 
meant  to  illustrate  some  possibilities.  Because  they 
have  a  need  for  a  definition,  aquatic  toxicologists 
should  take  the  initiative  and  begin  working  with 
biologists,  ecologists,  and  others  concerned  with 
environmental  protection  to  reach  some  agreement 
concerning  an  appropriate  operational  definition  of 
unacceptable  effects  on  aquatic  ecosystems.  (See 
also  W89-01892)  (Lantz-PTT) 
W89-01893 


TOWARD  A  MEANINGFUL  INTERACTION 
BETWEEN  ECOLOGY  AND  AQUATIC  TOXI- 
COLOGY, 

Utah  State  Univ.,  Logan. 
J.  M.  Neuhold. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  11-21,  10  ref. 

Descriptors:  'Ecological  effects,  'Aquatic  toxicol- 
ogy, 'Toxicology,  Bioassay,  Environmental  ef- 
fects, Toxicity,  Population  exposure,  Ecosystems. 

Single  species  toxicity  tests,  microcosm  toxicity 
tests,  and  ecosystem  level  field  studies  all  have 
their  advantages  and  limitations  in  determining  the 
effect  of  a  toxicant  on  an  ecosystem.  In  spite  of 
their  limitations,  laboratory  toxicity  studies  are 
necessary  for  gaining  autecological  insights  to  how 
organisms  respond.  Microcosm  tests  are  a  first 
approximation  to  how  an  ecosystem  might  respond 
to  the  intrusion  of  a  toxicant.  Population,  commu- 
nity, and  ecosystem  level  field  studies  are  neces- 
sary to  interpret  laboratory  findings  from  single 
species  and  microcosm  tests  in  light  of  the  field 
realities.  (See  also  W89-01892)  (Author's  abstract) 
W89-01894 


SYSTEMS  ECOLOGY  AND  ENVIRONMEN- 
TAL LAW:  DO  THEY  SPEAK  THE  SAME  LAN- 
GUAGE, 

Envirosphere  Co.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01895 


DESIGN  CRITERIA  FOR  A  PREDICTIVE  ECO- 
LOGICAL EFFECTS  MODELING  SYSTEM, 

Environmental  Research  Lab.,  Athens,  GA. 
R.  R.  Lassiter. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  42-54,  7  ref. 

Descriptors:  'Toxicology,  'Environmental  impact, 
'Water  pollution  effects,  'Model  studies,  'Ecolog- 
ical effects,  Design  standards,  Mathematical 
models,  Aquatic  toxicology,  Toxicity,  Prediction. 

The  capability  to  predict  the  environmental  fate  of 
chemicals  based  on  their  chemical  properties  is 
well  developed  and  widely  practiced.  Poorly  de- 
veloped, however,  is  the  capability  to  predict  the 
effects  of  those  chemicals.  To  address  this  deficien- 
cy, significant  effort  has  been  directed  to  the  cre- 
ation of  mathematical  models  to  predict  the  effects 
of  toxicants  in  aquatic  systems.  These  models  con- 
sist of  two  parts:  an  ecological  component  and  a 
toxicological  component.  The  ecological  compo- 
nents are  organized  at  levels  of  integration  and 
resolution  intended  to  be  relevant  to  the  kinds  of 
expected  problems  and  questions  to  be  addressed  in 
determining  whether  to  permit  or  prohibit  the  use 
of  a  new  chemical.  Models  of  systems  in  which  the 
organisms  are  assumed  to  have  reached  steady 
state  with  respect  to  the  level  of  toxicant  are  at  a 
fine  scale  of  resolution.  A  toxicological  model  in 
corresponding  detail  is  associated  with  each  level 
to  provide  predictions  of  effects.  This  model  as- 
sumes for  all  levels  that  a  common  threshold  con- 
centration exists  at  which  the  organism  dies.  With 
this  assumption,  a  model  for  exchange  with  the 
environment  and  assumptions  of  rapid  internal  dis- 
tribution of  the  toxicant,  the  time  to  death  for  an 
individual  depends  on  the  fraction  of  its  body 
comprised  of  fat.  Probability  of  death  by  the  end  of 
a  fixed  exposure  time  is  a  function  of  the  statistical 
distribution  of  the  fraction  of  fat  in  the  organisms' 
bodies.  (See  also  W89-01892)  (Author's  abstract) 
W89-01896 


RESOURCE  COMPETITION  MODELING  OF 
THE  IMPACTS  OF  XENOBIOTICS  ON  BIO- 
LOGICAL COMMUNITIES, 

Chemical  Research,  Development  and  Engineer- 
ing Center,  Aberdeen  Proving  Ground,  MD. 
W.  G.  Landis. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  55-72,  II  fig,  17  ref. 

Descriptors:  'Toxicology,  'Water  pollution  ef- 
fects, 'Model  studies,  'Xenobiotic  compounds, 
'Environmental  effects,  Path  of  pollutants,  Graph- 
ical analysis,  Biological  studies.  Aquatic  toxicol- 
ogy. Toxicity,  Ecosystems,  Environmental  impact. 

The  current  research  takes  advantage  of  multi- 
dimensional isocline  graphical  methods  to  describe 
competition  for  resources.  These  models  proved 
useful  based  on  the  assumption  that  the  toxin  im- 
pacts the  efficiency  of  at  least  one  metabolic  path- 
way. This  loss  of  efficiency  subsequently  trans- 
forms the  consumption  vector  and  causes  an  in- 
crease in  the  minimum  levels  of  resources  needed 
to  result  in  a  zero  net  growth  of  the  population. 
The  models  produced  a  variety  of  results.  Regions 
of  equilibria  expanded,  contracted,  or  shifted  to 
new  regions  of  the  resource  space.  Interestingly, 
conditions  that  produced  the  largest  regions  of 
competitive  equilibria  are  similar  to  conditions  that 
theoretically  could  lead  to  extinction  of  a  species. 
Spatial   and   temporal   heterogeneity  also  masked 
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the  impact  of  a  toxin  from  indexes  of  diversity  or 
other  measures  of  community  structure.  The 
impact  of  a  toxin  was  also  dependent  on  the  class 
of  resource  (substitutable,  essential,  switching,  etc.) 
affected.  Genetic  diversity  could  also  be  added  as  a 
component  to  the  system.  Higher  order  trophic 
interactions  were  also  modeled.  A  two-dimensional 
resource  space  can  be  altered  to  include  the 
growth  rate  of  the  populations  being  modeled  as 
the  third  axis.  The  resource  supply  for  the  next 
trophic  level  can  then  be  calculated.  Effects  of  the 
addition  of  the  toxicant  can  then  be  followed 
through  the  organization  of  a  biological  communi- 
ty. An  important  aspect  of  this  particular  approach 
is  that  the  models  are  deterministic  and  the  data 
necessary  to  construct  the  graphics  can  be  ob- 
tained experimentally.  The  models  also  point  to 
severe  shortcomings  in  the  toxicity  assays.  In  acute 
assays,  reproductive  parameters  are  not  addressed. 
Common  reproductive  assays  do  not  look  at  the 
effects  of  varying  resource  levels.  A  major  use  of 
the  model  can  be  in  the  design  of  toxicity  testing 
methods  to  predict  community-level  effects.  (See 
also  W89-01892)  (Author's  abstract) 
W89-01897 


PHENOMENOLOGICAL  PERSPECTIVE  OF 
ECOLOGICAL  DEVELOPMENT, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

R.  E.  Ulanowicz. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 

Ninth    Volume.    A    Symposium    Sponsored    by 

ASTM  Committee  E-47  on  Biological  Effects  and 

Environmental  Fate,  Philadelphia,  PA,  April   14- 

16,    1985.   ASTM   Special   Technical    Publication 

921,  1986.  p  73-81,  3  fig,  17  ref. 

Descriptors:  'Toxicology,  'Environmental  effects, 
'Ecosystems,  'Aquatic  toxicology,  'Theoretical 
analysis,  'Ecological  effects,  Eutrophication. 

The  most  direct  and  realistic  approach  to  quantify- 
ing ecosystems  is  to  measure  their  supporting  net- 
works of  flows  of  materials  and  energy.  The 
growth  and  development  of  such  networks  may  be 
quantified  by  applying  information  theory  to  the 
data  on  flows.  Once  development  has  been  formal- 
ized, other  subjective  notions,  such  as  'eutrophica- 
tion' and  ecosystem  'health,'  take  on  more  precise, 
quantitative  significance.  (See  also  W89-01892) 
(Author's  abstract) 
W89-01898 


POPULATION  AND  ECOSYSTEM  THEORY 
IN  ECOLOGICAL  RISK  ASSESSMENT, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

L.  W.  Barnthouse,  R.  V.  O'Neill,  S.  M.  Bartell, 
and  G.  W.  Suter. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  82-96,  85  ref.  EPA  Contract 
DW899 30292-0 1-0  and  DOE  Contract  DE-AC05- 
84OR21400. 

Descriptors:  'Toxicology,  'Aquatic  toxicology, 
'Risk  assessment,  'Ecological  effects,  'Water  pol- 
lution effects,  Environmental  effects,  Ecosystems, 
Fish,  Population  exposure. 

Assessments  of  ecological  risks  associated  with 
toxic  contaminant  releases  necessarily  involve  ex- 
trapolation from  observed  responses  of  simplified 
laboratory  systems  to  predicted  responses  of  com- 
plex natural  systems.  Evaluated  here  is  the  utility 
of  population  and  ecosystem  theory  for  making 
these  extrapolations,  based  on:  (1)  the  success  of 
the  theory  when  applied  to  other  environmental 
assessment  and  resource  management  problems, 
and  (2)  the  degree  of  scientific  consensus  concern- 
ing the  appropriate  approaches  to  modeling  popu- 
lations and  ecosystem.  The  applications  reviewed 
include  fisheries  management,  water  quality  assess- 
ment and  management,  and  power-plant-impact  as- 
sessment. The  authors  conclude  that  neither  popu- 
lation nor  ecosystem  theory  can  now  provide 
models  that  accurately  predict  the  long-term  eco- 


logical consequences  of  toxic  contaminant  releases. 
However,  how  short-term  effects  of  toxic  contami- 
nants on  fish  populations  can  be  projected  by  use 
of  models  employed  in  fisheries  management  is 
illustrated.  Further,  shown  is  how  ecosystem 
theory  can,  in  spite  of  its  relative  immaturity,  make 
immediate  contributions  to  understanding  the  qual- 
itative responses  of  complex  ecological  systems  to 
toxic  contaminants.  (See  also  W89-01892)  (Au- 
thor's abstract) 
W89-01899 


PROTECTING    AQUATIC    RESOURCES:    AN 
ECOLOGIST'S  PERSPECTIVE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-01900 


LABORATORY  SIMULATION  OF  FISH  PAS- 
SAGE THROUGH  A  HEATED-WATER  DIS- 
CHARGE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
D.  A.  Neitzel,  T.  M.  Poston,  T.  L.  Page,  and  C.  S. 
Abernethy. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  122-134,  8  fig,  10  ref.  DOE  Contract 
DE-AC06-76RL0  1830. 

Descriptors:  'Thermal  water,  'Simulation  analysis, 
'Fish  passages,  'Water  pollution  effects,  Salmon, 
Fish,  Water  temperature,  Thermal  stress,  Thermal 
pollution,  Squawfish. 

The  Pacific  Northwest  Laboratory  conducted  lab- 
oratory simulations  of  fish  passage  through  a 
heated-water  discharge  to  assess  the  potential  for 
direct  and  indirect  mortalities  to  Columbia  River 
fish.  Laboratory  simulations  provided  better  data 
for  assessment  than  was  available  in  the  published 
literature  and  was  more  specific  to  the  assessment 
criteria  than  was  possible  with  data  collected  from 
in-plume  exposures  of  fish  or  field  monitoring  of 
fish  populations  near  the  outfall.  The  simulation 
was  conducted  with  chinook  salmon,  coho  salmon, 
steelhead,  and  northern  squawfish.  Simulations 
were  conducted  in  aquaria  plumbed  to  receive  and 
discharge  heated  water  that  simulated  the  thermal 
conditions  a  fish  would  encounter  swimming 
downstream  through  the  plume.  The  rate  of  ex- 
change for  the  water  and  the  initial  temperature 
were  varied  to  simulate  conditions  through  differ- 
ent portions  of  the  plume  and  for  different  river 
flows.  Fish  that  survived  passage  through  the 
plume  were  subjected  to  predators  or  to  an  infec- 
tious disease  organism  to  test  for  the  possibility  of 
indirect  mortality  from  thermal  stress.  Fish  were 
able  to  survive  passage  through  a  plume  where  the 
initial  increase  in  water  temperature  was  16  C 
above  ambient.  The  maximum  ambient  water  tem- 
perature tested  was  18.3  C,  which  is  the  maximum 
temperature  expected  near  the  discharge.  The  fish 
that  survived  the  thermal  stress  were  not  suscepti- 
ble to  increased  predation  or  disease.  (See  also 
W89-01892)  (Author's  abstract) 
W89-01902 


USE  OF  HELIOPHRYA  SP.,  A  SESSILE  SUC- 
TORIAN  PROTOZOAN,  AS  A  BIOMONITOR 
OF  URBAN  RUNOFF, 

Georgetown  Univ.,  Washington,  DC.  Dept.  of  Bi- 
ology. 

P.  G.  Sayre,  D.  M.  Spoon,  and  D.  G.  Loveland. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  135-153,  5  fig,  2  tab,  44  ref. 

Descriptors:  'Toxicology,  'Pollutant  identifica- 
tion, 'Bioindicators,  'Protozoa,  'Urban  runoff, 
'Monitoring,  'Water  pollution  effects,  Bioassay, 
Biological  studies,  Aquatic  toxicology.  Hydrocar- 
bons, Oil  pollution,  Fathead  minnows. 


Heliophrya  sp.  readily  attaches  to  artificial  sub- 
strates, is  convenient  for  manipulation  in  the  lab  or 
field,  and  survives  on  a  monthly  feeding  of  ciliates. 
Plastic  petri  dishes  with  20  Heliophrya  in  repli- 
cates were  placed  at  three  stations  along  a  tribu- 
tary (Hickey  Run)  of  the  Anacostia  River  that 
received  chronic  oil  pollution.  One  station  in  a 
tributary  of  Hickey  Run  with  minimal  pollution 
was  considered  the  control.  Oil  concentrations  in 
field  and  laboratory  water  samples  were  deter- 
mined using  gas  chromatography  and  gas  chroma- 
tography/mass  spectrometry.  The  dominant  aro- 
matic hydrocarbons  were  ethyl  and  methyl  ben- 
zenes, ethyl  and  methyl  napthalenes,  indenes,  bi- 
phenyls,  and  phenanthrenes.  The  dominant  n-al- 
kanes  fell  in  the  C7  to  C22  range.  In  a  48-h  field 
study,  death  of  Heliophrya  at  the  polluted  stations 
in  Hickey  Run  was  not  significantly  greater  than  at 
the  control  station  in  the  tributary.  Daphnia  pulex 
was  eliminated  at  all  three  polluted  stations,  but 
had  a  mean  survival  of  80%  (s  =  14.1)  at  the 
control  station.  A  48-h  lab  study  using  dilutions 
from  the  most  polluted  station  produced  a  similar 
mortality  response  for  Heliophrya.  In  the  48-h  lab 
study,  the  Daphnia  LC  sub  50  was  786  ppb  of  total 
hydrocarbons.  Following  anhydrobiosis,  Helioph- 
rya were  more  susceptible  to  hydrocarbons,  sug- 
gesting two  levels  of  sensitivity  for  the  same  orga- 
nism. Heliophrya  exposed  for  seven  days  in  the 
field  had  estimated  LC  sub  50s  of  1.0  ppm  for 
aromatic  and  28.9  ppm  for  total  hydrocarbon  con- 
centrations. Heliophrya  provides  a  companion  bio- 
monitor  for  Daphnia  in  field  and  laboratory  stud- 
ies, with  Daphnia  the  acute  time  span  biomonitor 
and  Heliophrya  the  biomonitor  for  chronic  studies. 
The  ability  of  Heliophrya  to  permanently  attach  to 
a  substratum,  starve  for  up  to  a  month,  and  resist 
physical  damage  supports  its  use  as  a  companion 
biomonitor  to  the  more  sensitive  Daphnia.  (See 
also  W89-01892)  (Lantz-PTT) 
W89-01903 


STRATEGY  FOR  WHOLE  EFFLUENT  TOXICI- 
TY EVALUATIONS  IN  NORTH  CAROLINA, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 

K.  W.  Eagleson,  S.  W.  Tedder,  and  L.  W.  Ausley. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  154-160,  2  fig,  1  tab. 

Descriptors:  'Water  pollution  effects,  'North 
Carolina,  'Aquatic  toxicology,  'Wastewater  dis- 
posal, 'Toxicology,  'Wastewater  treatment,  Bio- 
logical studies,  Ecological  effects,  Compliance. 

Historically,  treatment  and,  therefore,  compliance 
activities  associated  with  wastewater  treatment  fa- 
cilities have  focused  on  conventional  pollutants. 
Whereas  this  approach  has  enhanced  the  protec- 
tion of  water  quality,  it  has  not  intensively  ad- 
dressed the  problems  of  toxic  pollutants.  The 
Water  Quality  Program  in  North  Carolina  has 
redirected  and  increased  activities  addressing  the 
issue  of  toxic  discharges.  Biological  approaches 
that  include  ecological  studies  and  aquatic  toxico- 
logical  evaluations  have  proven  to  be  useful  tools 
in  the  determination  of  impacts  to  aquatic  ecosys- 
tems. These  approaches  applied  concurrently  with 
analytical  determinations  have  resulted  in  a  more 
effective  compliance  program  and  have  received 
substantial  support  from  administrative  officials, 
regulators,  industry,  and  municipalities.  (See  also 
W89-01892)  (Author's  abstract) 
W89-01904 


FIELD  AND  LABORATORY  TOXICITY  TESTS 
WITH  SHRIMP,  MYSIDS,  AND  SHEEPSHEAD 
MINNOWS  EXPOSED  TO  FENTHION, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
J.  R.  Clark,  L.  R.  Goodman,  P.  W.  Borthwick,  J. 
M.  Patrick,  and  J.  C.  Moore. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April   14- 
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16,  1985.  ASTM  Special  Technical  Publication 
921.  1986.  p  161-176,  3  fig,  2  tab,  6  ref. 

Descriptors:  'Bioindicators,  'Toxicology,  'Pesti- 
cides, 'Aquatic  toxicology,  'Toxicity,  'Shrimp, 
'Mysids.  'Minnows,  'Fenthion,  'Water  pollution 
effects,  Bioassay,  Lethal  limits.  Insecticides. 

A  series  of  laboratory  pulse-exposure  experiments 
were  conducted  to  model  short-term  field  expo- 
sures of  two  representative  estuarine  crustaceans, 
Penaeus  duorarum  and  Mysidopsis  bahia,  to  the 
organophosphate  insecticide  fenthion.  These  tests 
established  acutely  lethal  and  nonlethal  concentra- 
tions during  pulse  exposures.  The  data  were  neces- 
sary for  interpretation  of  responses  of  test  animals 
in  the  field  when  fenthion  concentrations  changed 
rapidly  with  time.  The  toxicity  of  fenthion  to 
caged  pink  shrimp,  mysids,  and  sheepshead  min- 
nows was  determined  in  the  field  following  two 
aerial  applications  separated  by  72  h,  to  control 
adult  saltmarsh  mosquitoes.  At  one  estuarine  site, 
initial  concentrations  of  fenthion  in  water  were  1.5 
micrograms/L  following  Spray  1  and  0.29  micro- 
grams/L  after  Spray  2.  Within  12  to  24  h,  howev- 
er, fenthion  was  not  detectable  (<  0.02  micro- 
grams/L) because  of  rapid  tidal  flushing  and  high 
dilution  at  this  site.  Although  initial  exposures  ap- 
proached or  exceeded  laboratory  24-h  LC  sub  50s 
for  pink  shrimp  (0.40  micrograms/L)  and  mysids 
(0.42  micrograms/L),  no  mortality  occurred 
among  caged  animals.  At  a  second  site  along  a 
residential  saltwater  canal  with  limited  tidal  flush- 
ing and  dilution,  initial  concentrations  of  fenthion 
were  2.6  micrograms/L  (Spray  )  and  0.5  micro- 
grams/L (Spray  2)  and  continued  to  diminish 
during  the  next  48  to  72  h.  These  concentrations 
approximated  the  48-  and  72-h  LC  sub  50s  for  pink 
shrimp  (0.22  micrograms/L  and  0.15  micrograms/ 
L)  and  mysids  (0.37  micrograms/L  and  0.18  micro- 
grams/L). All  exposure  concentrations  were  three 
orders  of  magnitude  below  the  24-h  LC  sub  50. 
The  responses  of  caged  pink  shrimp  and  mysids 
exposed  to  slowly  changing  concentrations  of 
fenthion  in  the  field  were  similar  to  what  would 
have  been  predicted  based  on  laboratory  tests  that 
established  24-,  48-,  and  72-h  LC  sub  50s.  (See  also 
W89-01892)(Lantz-PTT) 
W89-01905 


EVALUATING  RISKS  OF  GENETICALLY  EN- 
GINEERED PRODUCTS  UNDER  THE  TOXIC 
SUBSTANCES  CONTROL  ACT, 

Environmental  Protection  Agency,  Washington, 
DC  Office  of  Pesticides  and  Toxic  Substances. 
A.  Hollander,  and  J.  Rissler. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  179-191,  7  ref. 

Descriptors:  'Genetic  pollution,  'Management 
planning,  'Genetics,  'Toxic  Substances  Control 
Act,  'Risk  assessment,  'Water  pollution  effects, 
Regulations,  Aquatic  toxicology. 

The  Office  of  Toxic  Substances'  has  created  a  plan 
for  evaluating  the  risks  of  genetically  engineered 
organisms  subject  to  the  Toxic  Substances  Control 
Act.  The  events  in  the  risk  assessment  process,  the 
categories  of  information  needed  for  the  assess- 
ment, and  underlying  principles  are  identified  and 
discussed  Major  features  of  the  plans  are:  (1)  the 
overall  components  of  the  review,  such  as  hazard, 
exposure,  and  benefit  assessment,  are  analogous  to 
those  for  conventional  products;  (2)  despite  the 
lack  of  standardized  risk  assessment  techniques, 
sufficient  information  exists  to  conduct  case-by- 
case  reviews;  (3)  until  standardized  techniques  are 
developed,  each  product  will  be  subject  to  a  de- 
tailed review  on  a  case-by-case  basis;  (4)  data  needs 
will  be  flexible  and  will  depend  upon  the  charac- 
teristics of  the  particular  product  under  review;  (5) 
due  to  the  interdependence  of  information,  trade- 
offs can  be  made;  (6)  prenotice  consultations  will 
significantly  expedite  the  review  process;  and  (7) 
different  combinations  of  nonagency  experts  will 
assist  in  each  product  assessment.  (See  also  W89- 
01 892)  (Author's  abstract) 
W89-01906 


ASSESSMENT  OF  EXPOSURE  MODELS  FOR 
BIOENGINEERED  MICROORGANISMS, 

Battelle  Columbus  Div.,  OH.  Environmental  Phys- 
ics and  Chemistry  Section. 
L.  B.  Goss,  B.  W.  Cornaby,  K.  M.  Duke,  N.  G. 
Reichenbach,  and  P.  R.  Sticksel. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth    Volume.     A     Symposium    Sponsored    by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April   14- 
16,    1985.    ASTM    Special   Technical    Publication 
921,  1986.  p  192-206,  2  fig,  5  tab,  34  ref. 

Descriptors:  'Genetic  pollution,  'Environmental 
effects,  'Risk  assessment,  'Model  studies,  'Bioen- 
gineering,  Biological  studies,  Mathematical 
models,  Aquatic  toxicology,  Population  exposure. 

Environmental  risk  assessment  performed  for 
chemicals  involves  exposure  assessment,  effects  as- 
sessment, and  risk  integration.  The  nature  of  living 
microorganisms  (growth,  replication,  and  surviv- 
al), as  compared  to  chemicals,  requires  that  their 
biological  attributes  be  integrated  into  risk  assess- 
ment. A  study  to  assess  the  state  of  the  art  of 
exposure  models  for  organisms  and  microorga- 
nisms in  air,  soil,  and  water  was  undertaken.  Math- 
ematical models  developed  during  the  past  15 
years  were  organized  into  three  categories:  orga- 
nism population  dynamics,  source  features  and 
transport,  and  management  and  control.  One  hun- 
dred forty-eight  models  were  examined,  and  56 
were  judged  to  have  potential  as  exposure  models. 
These  56  were  screened  to  31  models  that  were 
evaluated  against  eight  components  that  the  ideal 
biotechnology  model  should  have:  (a)  five  state/ 
process  components  (organism  population,  source 
application,  exposure  site,  movement,  and  imposed 
management);  and  (b)  three  software  components 
(use  friendliness,  availability/implementability,  and 
flexibility).  Each  model  was  rated  by  individual 
components,  combinations  of  two  components,  and 
total  state/process  components.  An  ideal  exposure 
assessment  model  with  high  scores  in  all  compo- 
nents was  not  found.  Combining  one  or  more 
models  so  that  the  strong  components  of  one  com- 
pensate for  the  weak  components  of  another  was 
concluded  to  be  the  best  approach  for  obtaining  a 
predictive  model  for  microorganisms.  Potential 
couplings  were  ascertained  from  among  the  31 
models.  Most  of  these  couplings  would  combine  an 
organism  population  dynamics  model  with  a  model 
from  the  U.S.  EPA's  Graphical  Exposure  Model- 
ing System  (source  and  transport  oriented  models). 
(See  also  W89-01892)  (Lantz-PTT) 
W89-01907 


FACTORS  AFFECTING  THE  ACCEPTANCE 
AND  REJECTION  OF  GENETICALLY  AL- 
TERED MICROORGANISMS  BY  ESTAB- 
LISHED NATURAL  AQUATIC  COMMUNI- 
TIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01908 


EVIDENCE  FOR  GENETIC  MODIFICATION 
OF  MICROORGANISM  OCCURRING  IN  NAT- 
URAL AQUATIC  ENVIRONMENTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

R.  R.  Colwell,  and  D.  J.  Grimes. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  222-230,  5  tab,  16  ref.  NSF  Grant 
BSR-84-01397,  NOAA  Grant  NA79AA-D-00062, 
and  EPA  Contract  CR812246-01-0. 

Descriptors:  'Toxicology,  'Population  exposure, 
'Aquatic  toxicology,  'Genetics,  'Water  pollution 
effects,  'Ecological  effects,  Biological  studies. 
Ocean  dumping,  Waste  disposal,  Wastewater,  Bac- 
teria, Plasmids,  Genetic  engineering. 

Recent  work  at  a  deep  ocean  dump  site  off  the 
coast  of  Puerto  Rico  has  shown  that  changes  in  the 
microbial  populations  of  the  receiving  waters  can 


be  detected,  that  is,  changes  in  bacterial  communi- 
ty structure,  over  and  above  seasonal  effects,  have 
been  documented.  Microbial  impact  of  the  dump- 
ing of  wastes  occurs  at  three  levels  that  can  be 
measured.  These  include  the  initial  effects  at  the 
time  of  dumping,  followed  by  sustained  communi- 
ty structural  changes,  and  finally,  genetic  modifica- 
tion of  the  natural  population  evidenced  by  in- 
creased incidence  of  plasmids.  The  ocean  dumping 
studies  were  augmented  by  examination  of  the 
incidence  of  plasmids  in  bacteria  isolated  from 
samples  collected  at  other  locations  in  the  Atlantic 
Ocean,  including  outfall  samples  collected  at  Bar- 
celoneta,  Puerto  Rico,  off  shore  samples  collected 
at  an  outfall  off  Ocean  City,  MD,  and  a  clean 
unpolluted  site.  The  incidence  of  plasmids  could  be 
significantly  and  dramatically  related  to  influx  of 
sewage.  Thus,  environmental  changes  already 
occur  as  a  result  of  entrance  of  allochthonous 
material  into  the  marine  environment.  It  is  clear 
that  baseline  measurements  are  necessary  to  deter- 
mine genetic  alteration  already  taking  place,  before 
effects  of  entry  of  genetically  engineered  orga- 
nisms to  the  marine  environment  can  be  deter- 
mined. (See  also  W89-01892)  (Author's  abstract) 
W89-01909 


METABOLISM  OF  BENZO(A)PYRENE  BY  A 
MIXED  FUNCTION  OF  OXYGENASE  SYSTEM 
IN  BLUE  CRABS,  CALLINECTES  SAPIDUS, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
R.  F.  Lee. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  233-240,  1  fig,  1  tab,  26  ref.  NSF 
Grant  OCE-8017893. 

Descriptors:  'Toxicology,  *Benzo(a)pyrene, 
'Crabs,  'Water  pollution  effects,  'Fate  of  pollut- 
ants, 'Aquatic  toxicology,  Bioaccumulation,  Or- 
ganic compounds,  Metabolism,  Biotransformation. 

Benzo(a)pyrene  was  metabolized  by  the  stomach 
and  hepatopancreas  of  blue  crabs  (Callinectes  sapi- 
dus).  Microsomes  from  the  stomach  showed  high 
aryl  hydrocarbon  hydroxylase  (AHH)  activity 
while  those  from  the  hepatopancreas  showed  low 
AHH  activity,  due  to  release  of  an  AHH  inhibitor 
during  tissue  extraction.  Stomach  microsomes,  me- 
tabolized 14-C-benzo(a)pyrene  to  a  series  of  dihy- 
drodiols,  phenols,  and  quinones,  including  9,  10-,  4, 

9- 
3- 


5-,  and  7,  8-dihydrodiol  benzo(a)  pyrene 
hydroxybenzo(a)pyrene, 
hydroxybenzo(a)pyrene,  and  quinones.  The  majo 
metabolite  was  3-hydroxybenzo(a)pyrene.  Cytoch 
rome  P-450,  one  of  the  components  of  the  AHH 
system,  was  found  in  microsomes  of  both  stomach 
and  hepatopancreas.  The  cell  types  found  in  the 
hepatopancreas  were  isolated  and  separated.  Cy- 
tochrome P-450  was  found  in  a  mixture  of  F-  and 
B-cells  but  was  absent  in  R-cells.  The  F-  and  B- 
cells  are  though  to  function  in  protein  synthesis 
and  enzyme  secretion.  One  major  and  two  minor 
forms  of  cytochrome  P-450  were  partially  purified 
from  blue  crab  hepatopancreas  microsomes.  The 
major  form  in  a  reconstituted  enzyme  system  was 
active  in  oxidizing  benzo(a)pyrene  to  a  series  of 
phenols  and  diols.  (See  also  W89-01892)  (Author's 
abstract) 
W89-01910 


BIOTRANSFORMATION  OF 

BENZO(A)PYRENE  BY  MERCENARIA  MER- 
CENARY  AND  CRASSOSTREA   VIRGINICA, 

Sloan-Kettering  Inst,  for  Cancer  Research,  New 

York. 

R.  S.  Anderson,  and  M.  A.  Angel. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 

Ninth     Volume.     A    Symposium     Sponsored    by 

ASTM  Committee  E-47  on  Biological  Effects  and 

Environmental  Fate,  Philadelphia,  PA,  April   14- 

16,    1985.    ASTM    Special    Technical    Publication 

921,    1986.   p  241-251,  2  fig,  3  tab,  39  ref.   EPA 

Contract  CR807740. 

Descriptors:      'Toxicology,      'Biotransformation, 
•Fate    of    pollutants,    *Benzo(a)pyrene,    'Clams, 
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•Oysters,  'Aquatic  toxicology,  *Water  pollution 
effects.  Metabolism,  Radioassays,  Aroclor,  Biologi- 
cal studies,  Organic  compounds,  Mollusks,  En- 
zymes. 

Using  a  sensitive,  radioisotopic  assay  for  aryl  hy- 
drocarbon hydroxylase  (AHH),  a  comparatively 
low  level  of  benzo(a)pyrene  (B(a)P)  metabolism 
was  routinely  measured  in  digestive  gland  homog- 
enates.  Attempts  to  induce  overall  BaP  metabolism 
by  exposure  to  Aroclor  1254,  an  inducer  of  mam- 
malian AHH.  were  largely  unsuccessful.  However, 
Aroclor  treatment  produced  an  altered  B(a)P  me- 
tabolite profile  for  each  bivalve  species  tested.  The 
metabolites  were  separated  and  identified  by  coelu- 
tion  with  authentic  standards,  using  high-perform- 
ance liquid  chromatography.  Untreated  mollusks 
produced  several  dihydrodiols  and  phenolic  de- 
rivatives; Aroclor  treatment  usually  resulted  in 
augmented  generation  of  9,10-,  4,5-,  and  7,8-diols, 
as  well  as  production  of  quinones  and  atypical 
monohydroxylated  metabolites.  The  data  suggest 
that  BaP  biotransformation  by  bivalve  enzyme  sys- 
tems can  yield  both  potentially  carcinogenic  (BaP 
7,8-diol)  and  detoxified  metabolites.  However,  no 
apparent  activation  of  BaP  by  molluscan  enzymes 
was  seen  using  the  Ames  Salmonella  tester  strains. 
(See  also  W89-01892)  (Author's  abstract) 
W89-01911 


ASSESSMENT  OF  WATER  CONTAMINATION 
BY  CHLOROPHENOLICS  AND  RESIN  ACIDS 
WITH  THE  AID  OF  FISH  BILE  METABO- 
LITES, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
A.  Oikari,  and  B.  Holmbom. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  252-267,  7  fig,  31  ref.  The  Academy  of 
Finland/Research  Council  for  the  Environmental 
Sciences  (06/085). 

Descriptors:  'Toxicology,  'Path  of  pollutants, 
'Bioassay,  'Fate  of  pollutants.  'Water  pollution 
effects,  'Chlorophenols,  'Resin  acids,  'Bile, 
'Aquatic  toxicology,  Metabolism,  Fish  physiology, 
Kraft  mills,  Rainbow  trout,  Pulp  and  paper  indus- 
try, Industrial  wastes. 

For  a  better  understanding  of  relationships  be- 
tween toxicants  of  bleached  kraft  pulp  mill  ef- 
fluents (BKME)  and  their  predicted  biological  ef- 
fects, the  metabolic  fate  and  hepatic  excretion  of 
chlorphenolics  and  resin  acids  in  fishes  were  inves- 
tigated. Three  types  of  short-term  experiments 
were  conducted  with  rainbow  trout:  controlled 
laboratory  exposures,  semi-controlled  field  labora- 
tory exposures,  and  caging  experiments  in  water 
receiving  BKME.  Additionally,  samples  were  col- 
lected from  feral  fish  populations  exposed  to 
BKME  at  various  distances  from  the  source.  Only 
a  small  proportion  (<0.5  to  5%)  of  all  chlorophen- 
olics  and  resin  acids  was  excreted  to  the  bile  as  free 
substances.  About  95%  of  bile  resin  acid  conju- 
gates were  glucuronides.  Most  of  the  conjugates  in 
trout  exposed  to  chlorophenols  were  glucuronides, 
a  small  proportion  of  them  being  sulfates.  A  good 
relationship  between  the  dilution  of  BKME  and 
the  total  amount  of  bile  conjugates  of  chlorophen- 
olics  and  resin  acids  was  observed  even  in  semi- 
controlled  experiments.  Both  the  caging  exposures 
of  trout  and  the  field  material  collected  from  the 
recipient  revealed  consistent  results  between  the 
concentrations  of  conjugates  and  the  distance  from 
the  BKME  source.  The  authors  suggest  that  useful 
information  about  the  chronic  loading  of  fish  popu- 
lations by  toxic  substances  in  BKME  can  be 
achieved  through  analyses  of  the  total  concentra- 
tions of  their  bile  conjugates.  (See  also  W89-01892) 
(Author's  abstract) 
W89-01912 


BIOCONCENTRATION,  DETOXIFICATION, 
AND  EXCRETION  OF  MUTAGENIC  RIVER 
POLLUTANTS  IN  FISH  BILE, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  of  Muta- 
genesis and  Carcinogenesis. 


For  primary  bibliographic  entry  see  Field  5B. 
W89-01913 


PASSIVE  PERCHORIONIC  CARCINOGEN 
BIOASSAV  USING  RAINBOW  TROUT 
(SALMO  GAIRDNERI)  EMBRYOS, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY.  Dept. 

of  Experimental  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01914 


INFLUENCE  OF  AGE  ON  PATTERNS  OF 
UPTAKE  AND  EXCRETION  OF  POLYCYCLIC 
AROMATIC  HYDROCARBONS  IN  THE  RAIN- 
BOW TROUT  EMBRYO, 

Washington   Univ.,   Seattle.   School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01915 


EFFECT  OF  DIET  ON  COPPER  TOXICITY  TO 
NEANTHES  ARENACEODENTATA  (ANNE- 
LIDA: POLYCHAETA), 

Environmental  Research  Lab.,  Narragansett,  RI. 
C.  E.  Pesch,  P.  S.  Schauer,  and  M.  A.  Balboni. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  369-383,  1  fig,  4  tab,  25  ref.  EPA 
Contract  806735. 

Descriptors:  'Toxicology,  'Water  pollution  ef- 
fects, 'Aquatic  toxicology,  'Copper,  'Bioassay, 
Polycheates,  Lethal  limits,  Microbiological  studies, 
Bioaccumulation,  Toxicity,  Diets.  Food  chains. 

Groups  of  Neanthes  arenaceodentata  were  fed  dif- 
ferent diets  for  four  weeks  then  exposed  to  copper 
in    seawater    to   determine    if   nutritional    history 
would   affect   copper   toxicity.   Two  experiments 
were  conducted  in  which  mortality  was  the  end- 
point.  In  the  first  experiment,  the  28-day  LC  sub  50 
concentrations    were    >    98    micrograms   copper 
(Cu)/L  for  polychaetes  fed  a  combination  diet  of 
cultured   fresh  Ectocarpus  siliculosus  and  Tetra- 
Marin,  80  micrograms  Cu/L  for  those  fed  field- 
collected  dried  Enteromorpha  clathrata  (fed  rehy- 
drated),  and  38  micrograms  Cu/L  for  those  fed 
cultured  fresh  Enteromorpha  clathrata.  The  great- 
er sensitivity  of  worms  fed  the  fresh  E.  clathrata 
may  have  resulted  because  the  fresh  E.  clathrata 
accumulated    copper    while    in    the    experimental 
system,  therefore,  worms  fed  this  diet  were  prob- 
ably  also  exposed   to  copper  through   the  food. 
Metal  analysis  of  the  food  revealed  that  the  mean 
copper  concentration  of  fresh  E.  clathrata  was  five 
to  six  times  higher  than  the  mean  copper  concen- 
tration of  dried  E.  clathrata  of  TetraMarin  after  48 
h  in  any  of  the  copper-dosed  treatments.   Mean 
copper  concentration  of  the  fresh   E.   siliculosus 
was  three  to  five  times  higher  than  dried  E.  clath- 
rata of  TetraMarin  after  48  h  in  the  experimental 
system.    In   the  second   experiment,   diet   had   an 
effect  on  the  short-term  results  (4  to  10-day  Lc  sub 
50  values),  but  not  the  long-term  results  (28-day 
LC  sub  50  values).  Worms  fed  prawn  flakes  were 
significantly  more  resistant  to  copper  than  worms 
fed  dried  E.  clathrata;  the  10-day  LC  sub  50  values 
were  246  and  124  micrograms  Cu/L,  respectively. 
The  28-day  Lc  sub  50  values  for  these  two  diets 
were  not  significantly  different  (83  and  86  micro- 
grams Cu/L).  The  short-term  LC  sub  50  values  in 
Experiment  2  (where  diet-toxicant  interaction  was 
minimized)  differed  by   <  a  factor  of  2,  which  is 
within  the  range  of  variability  (1.18  to  3.31)  in  an 
interlaboratory  comparison  with  this  species.  (See 
also  W89-01892)  (Lantz-PTT) 
W89-01920 


QUALITY  ASSURANCE  REVIEW  OF  THE  USE 
OF  THE  HYDRA  ASSAY  IN  DEVELOPMEN- 
TAL TOXICITY  (TERATOLOGY)  STUDIES, 

Argus  Research  Labs.,  Inc.,  Horsham,  PA. 

J   E.  Goeke,  and  P.  D.  Ference. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 

Ninth    Volume.     A    Symposium    Sponsored    by 

ASTM  Committee  E-47  on  Biological  Effects  and 

Environmental  Fate,  Philadelphia,  PA,  April   14- 


16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  384-389,  11  ref. 

Descriptors:  'Quality  control,  'Water  pollution  ef- 
fects, 'Bioassay,  'Toxicolgy,  'Hydra,  'Aquatic 
toxicology,  Toxicity,  Embryos. 

It  is  the  purpose  of  this  paper  to:  (1)  descrive  the 
nature  and  conduct  of  the  Hydra  Assay,  and  (2) 
offer  a  procedure  for  assuring  and  documenting  its 
quality.  The  Hydra  Developmental  Toxicity  Assay 
provides  a  rapid  and  reliable  prescreening  system 
for  teratogenic  hazard.  Fresh  water  Hydra  atten- 
uata  polyps  are  dissociated  into  component  cells 
that  can  be  randomly  reaggregated  into  an  'artifi- 
cial embryo'  that  will  produce  new  adult  polyps  in 
approximately  one  week.  During  this  whole-body 
regeneration,  the  artificial  embryo  achieves  most 
of  the  developmental  phenomena  required  during 
mammalian  organogenesis.  By  determining  the 
minimal  affective  concentration  (MAC)  of  the  sub- 
stance, both  for  adult  Hydra  and  embryos,  it  is 
possible  to  determine  the  substance's  ability  to 
disrupt  development  phenomena  (developmental 
toxicity)  and  determine  an  A/D  ration,  the  same 
ratio  as  that  obtained  through  the  use  of  mammali- 
an test  systems.  The  A/D  ratio  is  calculated  on  the 
basis  of  the  adult  (A)  and  the  developmental  (D) 
minimal  affective  concentrations.  An  A/D  ratio 
near  unity  indicates  that  the  substance  tested  can 
disrupt  development  only  at  doses  that  also 
produce  overt  adult  toxicity,  and  that  it  constitutes 
no  unique  hazard  to  the  conceptus.  An  A/D  ratio 
of  10.0  or  more  generally  indicates  that  the  sub- 
stance tested  represents  a  unique  hazard  to  the 
conceptus,  although  the  concentrations  of  the  test 
substance  required  to  produce  this  ratio  may  bear 
no  direct  relationship  to  the  concentrations  needed 
to  achieve  the  same  results  in  mammals.  The 
phases  of  the  Hydra  Assay  that  are  deemed  'criti- 
cal', and  that  therefore  require  audit  or  inspection, 
or  both,  include:  (1)  protocol  review;  (2)  prepara- 
tion of  media;  (3)  preparation  of  the  test  substance 
concentrations;  (4)  preparation  of  adult  and 
embryo  Hydra  for  use;  (5)  examination  and  evalua- 
tion of  Hydra  specimens  at  periodic  intervals;  (6) 
test  substance  administration;  (7)  documentation  of 
the  environmental  conditions  and  maintenance  of 
the  Hydra  farm;  and  (8)  report  and  raw  data  audit. 
(See  also  W89-01892)  (Author's  abstract) 
W89-01921 


BEHAVIORAL        AND        MORPHOLOGICAL 
CHANGES    IN    FATHEAD    MINNOW    (PIME- 
PHALES  PROMELAS)  AS  DIAGNOSTIC  END- 
POINTS  FOR  SCREENING  CHEMICALS  AC- 
CORDING TO  MODE  OF  ACTION, 
Environmental  Research  Lab.-Duluth,  MN. 
R.  A.  Drummond,  C.  L.  Russom,  D.  L.  Geiger, 
and  D.  L.  DeFoe. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  415-435,  1  fig,  6  tab,  48  ref. 

Descriptors:  'Fathead  minnows,  'Morphology, 
'Aquatic  toxicology,  'Water  pollution  effects, 
•Pollutant  identification,  'Toxicology,  'Lake  Su- 
perior, 'Bioassay,  Stress,  Fish  behavior. 

Acute  (96-h)  toxicity  tests  were  conducted  using 
30-day  old  fathead  minnows  (Pimephales  prome- 
las).  A  total  of  139  chemicals  were  tested  under 
flow-through  conditions  at  a  temperature  of  25  + 
or  -  1.0  C  using  Lake  Superior  water.  A  checklist 
was  developed  for  systematically  recording  visual 
observations  of  behavioral  and  morphological 
changes.  The  checklist  contained  40  different  code 
items  representing  10  general  categories  such  as 
locomotor  activity,  morphological  anomalies,  etc. 
Loss  of  schooling  behavior  appeared  to  be  the 
most  sensitive  indicator  of  general  stress  and  was 
observed  with  96%  of  the  tested  chemicals.  Al- 
though deviate  changes  in  behavior  were  found  to 
be  sensitive  indicators  of  stress,  they  cannot  be 
used  solely  to  classify  chemicals  according  to 
mode  of  action.  Gross  morphological  changes  are 
equally  important.  Development  of  a  model,  based 
on  combinations  of  behavioral  and  morphological 
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data,  appears  possible  for  screening  and  differenti- 
ating chemicals  according  to  toxic  action.  (See  also 
W89-01892)  (Author's  abstract) 
W89-01924 


EFFECTS  OF  DIET  QUANTITY  ON  SHEEPS- 
HEAD  MINNOWS  (CYPRINODON  VARIEGA- 
TUS)  DURING  EARLY  LIFE-STAGE  EXPO- 
SURES TO  CHLORPYRIFOS, 

Environmental  Research  Lab.,  Gulf  Breeze.  FL. 
G.  M.  Cripe.  D.  J.  Hansen,  S.  F.  Macauley,  and  J. 
Forester. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate.  Philadelphia,  PA,  April  14- 
16.  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  450-460,  4  tab,  22  ref. 

Descriptors:  *Diet,  *Minnows,  *Aquatic  toxicol- 
ogy, *Bioassay,  Toxicology,  'Chlorpyrifos,  Tox- 
icity, Water  pollution  effects.  Metabolism. 

The  influence  of  food  quantity  on  the  effects  of 
chlorpyrifos  was  determined  in  early  life-stage 
(ELS)  toxicity  tests  with  estuarine  sheepshead  min- 
nows (Cyrpinodon  variegatus).  Three  28-day  ELS 
tests  were  conducted  simultaneously,  each  with  a 
different  feeding  rate:  approximately  20,  1 10,  or 
550  Artemia  nauplii/fish  per  feeding.  In  the  first 
group  of  three  tests,  growth  was  reduced  signifi- 
cantly (p  <  or  =  0.001)  at  nearly  all  feeding  rates 
and  chlorpyrifos  concentrations  tested  (3.1  to  52 
micrograms/L).  Therefore,  a  second  group  of 
three  tests  was  conducted  at  lower  chlorpyrifos 
concentrations  (0.4  to  6.8  micrograms/L)  and  the 
same  feeding  rates  used  in  the  first  series.  Chlor- 
pyrifos concentrations  that  significantly  decreased 
fish  growth  were  >  or  =  to  3.0  micrograms/L, 
regardless  of  feeding  rate.  Weights  of  fish  at  the 
end  of  all  tests  were  directly  associated  with  con- 
centration and  food.  Fish  receiving  the  greatest 
amount  of  food  weighed  10  times  more  than  those 
receiving  the  least  and  were  three  times  heavier 
than  those  in  the  intermediate  feeding  rate.  In 
treatments  where  growth  was  affected,  mean  per- 
centage survival  ranged  from  67%  at  52  micro- 
grams/L to  99%  at  3.0  micrograms/L.  The  stand- 
ard deviations  for  this  survival  varied  from  14  at 
the  lowest  feeding  rate  for  fish  exposed  to  52 
micrograms/L  to  2.8  for  fish  fed  550  Artemia  per 
cup  in  3.0  micrograms/L.  Bioconcentration  factors 
(amount  of  chlorpyrifos  in  tissue/average  meas- 
ured water  concentrations)  and  chlorpyrifos  in 
whole  fish  at  exposure  concentrations  >  or  =  to 
3.0  micrograms/L  generally  increased  with  in- 
creased feeding  rates  and  increased  chlorpyrifos 
concentrations.  Within  the  feeding  range  tested, 
the  quantity  of  available  food  was  not  an  important 
factor  controlling  differences  in  growth  of  Cyrpin- 
odon variegatus  exposed  to  chlorpyrifos.  Howev- 
er, when  food  quantity  restricted  growth,  survival 
of  sheepshead  minnows  was  not  as  reproducible, 
and  variability  (standard  deviation)  increased  with 
decreased  food.  (See  also  W89-01892)  (Author's 
abstract) 
W89-0I926 


METHODOLOGY  FOR  DETERMINING  THE 
RELATIONSHIP  BETWEEN  TOXICITY  AND 
THE  AQUEOUS  SPECIATION  OF  A  METAL, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01927 


COMPARISON  OF  LABORATORY  AND 
FIELD  METHODS  FOR  TESTING  THE  TOXIC- 
ITY OF  CHEMICALS  SORBED  TO  SEDI- 
MENTS, 

Monsanto    Environmental    Sciences    Center,    St. 

Louis.  MO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01929 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: SEVENTH  SYMPOSIUM. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 
A  Symposium  Sponsored  by  American  Society  for 


Testing  and  Materials  Committee  E-47  on  Biologi- 
cal Effects  and  Environmental  Fate,  Milwaukee, 
Wisconsin,  April  17-19,  1983.  ASTM  Special 
Technical  Publication  854,  1985.  587p  Edited  by 
Rick  D.  Cardwell,  Rich  Purdy,  and  Rita  Comotto 
Bahner. 

Descriptors:  *Water  pollution  effects,  'Symposi- 
um, 'Aquatic  toxicology,  'Toxicology,  'Environ- 
mental effects,  'Bioassay,  'Ecological  effects, 
Daphnia,  Sediment  contamination,  Wastewater  dis- 
posal, Aquatic  environment,  Toxicity. 

The  symposium  was  divided  into  five  sections.  The 
first  addresses  the  area  of  foremost  ASTM  empha- 
sis, methods  development  and  validation.  Results 
of  single-species  tests  are  presented;  the  greatest 
emphasis  is  on  several  species  of  daphnids  (class 
Crustacea,  order  Cladocera),  the  main  toxicologi- 
cal  invertebrate  test  species  in  freshwater.  The 
remaining  four  sessions  implicitly  or  explicitly  ad- 
dress the  theme  of  ecological  relevance.  There  is 
much  research  interest  concerning  the  potential 
toxicity  of  chemicals  that  are  bound  to  particulates, 
whether  natural  particulates  (e.g.,  detritus  and 
clay),  sewage  sludge,  or  wastewaters.  This  area  has 
traditionally  received  much  less  emphasis  than 
aquatic  hazard  assessments  of  dissolved  chemicals 
in  the  water  column.  The  section  on  Evaluation  of 
Chemicals  and  Chemical  Wastes  consists  of  papers 
addressing  this  area  in  terms  of  methods  for  assess- 
ing and  interpreting  toxicity  and  hazard  evaluation 
data.  The  third  section,  Assessing  Impacts  of 
Wastes  on  Aquatic  Ecosystems,  addresses  the  com- 
plex issue  of  whether  effects  of  chemicals  and 
chemical  wastes,  determined  by  laboratory  testing, 
can  be  predicted  or  in  fact  occur  in  the  environ- 
ment. The  issue  is  addressed  from  several  vantage 
points,  which  will  provide  the  reader  a  perspective 
on  the  issue's  complexity.  Why  chemicals,  wastes, 
and  sediments  do  or  do  not  kill  or  undergo  assimi- 
lation by  aquatic  life  is  the  subject  of  the  section  on 
bioavailability.  (See  W89-01931  thru  W89-01967) 
(Lantz-PTT) 
W89-01930 


EVALUATION  OF  FILAMENTOUS  ALGAE  AS 
BIOMONITORS  OF  METAL  ACCUMULATION 
IN  SOFTWATER  LAKES:  A  MULTIVARIATE 
APPROACH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01931 


CYANOPHAGE  ASSAY  AS  A  NEW  CONCEPT 
IN  THE  STUDY  OF  ENVIRONMENTAL  TOX- 
ICITY, 

Algal  Research  Center,  Landenberg,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01932 


DIETS    FOR    CERIODAPHNIA    RETICULATA 
LIFE-CYCLE  TESTS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01933 


EFFECT  OF  DIET  ON  THE  SENSITIVITY  OF 
DAPHNIA  MAGNA  TO  LINEAR  ALKYLBEN- 
ZENE  SULFONATE, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01934 


STUDY  OF  THE  RELIABILITY  OF  DAPHNIA 
ACUTE  TOXICITY  TESTS, 

Environmental  Monitoring  and  Support  Lab. -Cin- 
cinnati, OH.  Biological  Methods  Branch. 
For  primary  bibliographic  entry  see  Field  5A 
W89-0I935 


SHORT-CUT     CHRONIC     TOXICITY      ESTI- 
MATES USING  DAPHNIA  MAGNA, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5A. 
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NEW  AQUATIC  BIOASSAY  TECHNIQUE 
USING  WYEOMYIA  SMITHII,  THE  PITCHER- 
PLANT  MOSQUITO, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01937 


EFFECTS  OF  SMALL  FISH  PREDATION  ON 
MICROCOSM  COMMUNITY  BIOASSAY, 

Washington    Univ.,   Seattle.   Coll.   of  Ocean   and 

Fishery  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
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FACTORS  AFFECTING  GROWTH  AND  SUR- 
VIVAL OF  THE  ASIATIC  CLAM,  CORBICULA 
SP.,  UNDER  CONTROLLED  LABORATORY 
CONDITIONS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
D.  D.  Dauble,  D.  S.  Daly,  and  C.  S.  Abernethy. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  134-144.  2  fig,  3  tab,  22  ref.  DOE  Contract 
No.  DE-AC06-76RL0  1830. 

Descriptors:  'Growth,  'Clams,  'Water  pollution 
effects,  'Toxicology,  'Bioassay,  'Aquatic  toxicol- 
ogy, Food,  Water  temperature,  Toxicity,  Phyto- 
plankton,  Multivariate  analysis,  Mortality. 

Growth  of  Asiatic  clams  (Corbicula  sp.)  was  deter- 
mined in  relation  to  food  supply,  water  tempera- 
ture, and  clam  size  as  an  aid  to  researchers  con- 
ducting chronic  effects  toxicity  studies.  Mean  ini- 
tial sizes  (shell  length)  of  clam  groups  were  small 
(12  mm),  medium  (20  mm),  and  large  (28  mm). 
Water  temperatures  for  the  two  84-day  test  series 
were  10,  20,  and  30  C.  Linear  models  provided 
good  relationships  (r-squared  >  0.90)  between 
clam  shell  length,  total  weight,  and  wet/dry  tissue 
weights.  Clam  growth  was  minimal  during  low 
phytoplankton  densities  (approximately  300  cells/ 
ml),  and  all  three  size  groups  lost  weight  at  20  and 
30  C.  Mortality  of  small  clams  at  30  C  was  100% 
after  71  days.  At  phytoplankton  densities  >  1000 
cells/ml,  overall  differences  in  growth  with  re- 
spect to  clam  size  and  temperature  were  detectable 
at  p  >  0.01;  growth  of  all  clam  groups  was  great- 
est at  30  C.  Small  clams  exhibited  the  greatest 
absolute  increase  in  mean  shell  length  at  all  test 
temperatures  and  their  weight  gains  were  similar 
to  those  of  medium  and  large  clams.  Clams  in  well 
water  that  were  fed  trout  chow  at  117  mg/ml  dry 
weight  had  an  estimated  conversion  efficiency  of 
2.0%.  Use  of  individual  marks  and  multivariate 
analysis  techniques  decreased  sample  size  and  test 
duration  needed  to  detect  differences  in  Corbicula 
growth.  (See  also  W89-0I930)  (Author's  abstract) 
W89-01939 


METHOD  FOR  EARLY  LIFE-STAGE  TOXICI- 
TY TESTS  USING  THREE  ATHERINID 
FISHES  AND  RESULTS  WITH  CHLORPYRI- 
FOS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
L.  R.  Goodman,  D.  J.  Hansen,  D.  P.  Middaugh,  G. 
M.  Cripe,  and  J.  C.  Moore. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  145-154,  3  tab,  21  ref. 

Descriptors:  'Bioassay,  'Fish,  'Chlorpyrifos, 
'Aquatic  toxicology,  'Toxicology,  Toxicity,  Eco- 
logical effects,  Insecticides,  Mortality,  Lethal 
limits,  Embryos,  Bioaccumulation. 
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Methods  for  obtaining  embryos  and  conducting 
early  life-stage  toxicity  tests  (continuous  exposure 
from  the  embryonic  stage  to  approximately  three 
weeks  or  more  into  the  exogenous  feeding  stage) 
with  three  estuarine  species  of  atherinid  fishes, 
were  developed.  Early  life-stage  tests  were  con- 
ducted for  28  days  with  Menidia  beryllina,  M. 
inenidia,  and  M.  peninsulae  and  the  insecticide 
chlorpyrifos.  Responses  of  the  three  species  were 
similar:  upper  chronic  values  ('effect'  concentra- 
tions) ranged  from  0.48  to  1.8  micrograms  chlor- 
pyrifos/L  and  lower  chronic  values  ('no  effect' 
concentrations)  ranged  from  0.28  to  0.75  micro- 
grams/L.  Chlorpyrifos  exposure  did  not  affect  sur- 
vival of  embryos  to  hatching  which  averaged  91  to 
93%  for  each  species.  In  treatments  in  which  no 
adverse  effects  were  observed,  combined  survival 
of  M.  menidia  embryos  and  hatched  fish  averaged 
51%  and  fish  weights  averaged  23  mg;  for  M. 
peninsulae,  69%  and  13.6;  and  for  M.  beryllina, 
81%  and  8.7  mg.  Chlorpyrifos  bioconcentration 
factors  (concentration  in  whole  fish/average  meas- 
ured concentration  in  water)  averaged  220  for  M. 
beryllina,  460  for  M.  peninsulae,  and  probably  < 
420  for  M.  menidia.  From  these  three  species, 
toxicologists  may  select  an  Atlantic  or  Gulf  Coast 
species  that  occurs  in  either  high  or  low  salinity. 
(See  also  W89-01930)  (Authors's  abstract) 
W89-01940 


USE  OF  BIOCHEMICAL  MEASUREMENTS 
TO  DETECT  POLLUTANT-MEDIATED 
DAMAGE  TO  FISH, 

Battelle    New    England    Marine    Research    Lab., 
Duxbury,  MA. 
J.  M.  Neff. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  155-183,  6  tab,  174  ref. 

Descriptors:  'Biochemical  analysis,  "Water  pollu- 
tion effects,  *Fish,  "Bioassay,  "Toxicology, 
"Aquatic  toxicology,  Enzymes,  Tissue  analysis, 
Stress,  Metallothionein. 

The  use  of  enzyme  activity  or  concentration  of 
biochemicals  in  the  tissues  to  detect  pollutant  stress 
in  fish  is  reviewed.  Of  the  many  biochemical  pa- 
rameters which  have  been  measured,  most  are  of 
limited  value  at  present,  primarily  because  correla- 
tions between  biochemical  effects  and  significant 
deleterious  effects  in  the  fish  population  have  not 
been  established.  Characteristics  of  the  metalloth- 
ionein and  mixed-function  oxygenase  systems  and 
activity  of  acetylcholinesterase  and  delta  amino 
levulinic  acid  dehydratase  in  fish  tissues  or  blood 
may  be  useful  for  identifying  fish  which  have  been 
exposed  to  particular  classes  of  pollutants.  Some 
blood  enzymes  and  biochemicals  are  useful  for 
diagnosing  liver  damage  in  fish.  Biochemical  com- 
position and  concentrations  in  the  blood  and  tissues 
of  fish  from  polluted  habitats  differ  in  characteris- 
tic ways  from  those  of  fish  of  the  same  species 
from  nearby  clean  areas.  Some  of  these  differences 
show  promise  for  use  in  assessing  damage  to  fish 
populations.  (See  also  W89-01930)  (Author's  ab- 
stract) 
W89-01941 


EFFECT  OF  IRON  AND  ZINC  INTERACTION 
ON  ALGAL  COMMUNITIES, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 
Section. 
W.  Wang. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment; 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  187-201,  11  fig,  5  tab,  17  ref. 

Descriptors:  "Iron,  'Zinc,  "Algae,  "Ecological  ef- 
fects, "Toxicology,  "Aquatic  toxicology,  "Water 
pollution  effects,  Toxicity,  Growth,  Heavy  metals. 

The  objective  of  this  study  was  to  determine  the 
effect  of  iron  and  zinc  interaction  on  algal  commu- 


nities. Algal  samples  from  three  sources  were  used: 
Peoria,  Farmington,  and  Princeton,  all  in  Illinois. 
In  general,  it  was  found  that  zinc  is  much  more 
toxicity  than  iron.  In  the  case  of  Peoria  samples, 
the  effect  of  iron  and  zinc  interaction  was  noninter- 
active  in  one  case  and  antagonistic  in  another.  In 
the  case  of  the  Farmington  samples,  these  two 
metals  are  noninteractive  against  algal  growth.  To 
the  Princeton  samples,  iron  and  zinc  are  synergis- 
tic. (See  also  W89-01930)  (Author's  abstract) 
W89-01942 


COMPARISON  OF  SYSTEM  DESIGN  AND  RE- 
PRODUCIBILITY TO  ESTIMATE  BIOCON- 
CENTRATION OF  DI-N-HEXYLPHTHALATE 
BY  DAPHNIA  MAGNA, 

New   York  Cooperative   Fisherv   Research   Unit, 

Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01943 


SEDIMENT  MICROBIAL  ACTIVITY  TESTS 
FOR  THE  DETECTION  OF  TOXICANT  IM- 
PACTS, 

Texas  Univ.  at  Dallas,  Richardson.  Graduate  Pro- 
gram in  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01944 


COMPARATIVE  TOXICITY  OF  WHOLE  AND 
LIQUID  PHASE  SEWAGE  SLUDGES  TO 
MARINE  ORGANISMS, 

EA  Engineering,  Science,  and  Technology,  Inc., 
Sparks,  MD. 

J.  A.  Fava,  J.  J.  Gift,  A.  F.  Maciorowski,  W.  L. 
McCulloch,  and  H.  J.  Reisinger. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  229-252,  3  fig,  4  tab,  21  ref. 

Descriptors:  "Toxicity,  "Sludge,  "Wastewater  dis- 
posal, "Marine  environment,  "Toxicology,  "Water 
pollution  effects,  "Aquatic  toxicology,  Municipal 
wastewater,  Suspended  solids,  Silversides,  Shrimp, 
Mysids,  Ammonia. 

The  chemical  composition  and  acute  toxicity  of 
whole  digested  municipal  sewage  sludges  from 
twelve  water  pollution  control  plants  were  collect- 
ed, fractionated,  and  analyzed.  The  chemical  com- 
position and  acute  toxicity  of  whole  sewage 
sludges  were  compared  with  those  of  liquid 
sewage  sludge  phases.  The  chemical  constituents 
analyzed  included  nutrients,  conventional  param- 
eters, and  U.S.  Environmental  Protection  Agency 
consent  decree  priority  pollutants.  Results  indicat- 
ed that  most  toxic  constituents  were  associated 
with  suspended  solids  and  were  therefore  dramati- 
cally reduced  in  the  liquid  phase  sludge  fractions. 
Despite  the  dramatic  reduction  of  metals,  pesti- 
cides, and  other  organic  compounds  in  the  liquid 
sludge  phases,  there  was  a  distinct  trend  towards 
equivalent  phase  toxicity  to  Atlantic  silversides 
(Menidia  menidia)  and  grass  shrimp  (Palaemonetes 
pugio).  However,  whole  sludges  were  generally 
more  toxic  to  mysids  (Mysidopsis  bahia)  than  were 
the  liquid  phase  sludges.  Evidence  to  support  the 
hypothesis  that  ammonia  may  be  the  major  con- 
tributor to  overall  toxicity  of  the  sewage  sludges 
tested  is  presented  and  discussed.  (See  also  W89- 
01930)  (Author's  abstract) 
W89-01945 


APPROACH  TO  SEWAGE  SLUDGE  BIOACCU- 
MULATION  POTENTIAL  TESTS, 

Ecological  Analysts,  Inc.,  Sparks,  MD. 
A.  F.  Maciorowski,  W.  L.  McCulloch,  and  J.  A. 
Fava. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  253-268,  6  tab,  14  ref. 


Descriptors:  "Bioaccumulation,  "Sludge, 

"Wastewater  disposal,  "Water  pollution  effects, 
"Aquatic  toxicology,  "Pollutant  identification, 
"Toxicology,  Clams,  Shrimp,  Silversides,  Cadmi- 
um, Mercury,  Polychlorinated  biphenyls,  DDT, 
Hydrocarbons,  Toxicity,  Tissue  analysis. 

A  sewage  sludge  bioaccumulation  potential  test 
responsive  to  the  EPA's  Ocean  Dumping  Regula- 
tions and  Criteria  was  developed  and  evaluated 
with  sludges  from  twelve  water  pollution  control 
plants  with  secondary  treatment.  In  keeping  with 
the  regulations,  the  test  was  designed  to  examine  if 
hard  clams,  grass  shrimp,  and  Atlantic  silversides 
exposed  to  sludge  exhibited  statistically  elevated 
body  burdens  of  cadmium,  mercury,  PCB,  DDT 
and  metabolites,  and  petroleum  hydrocarbons 
compared  against  controls.  Exposure  consisted  of 
ten-day  renewal  followed  by  a  two-day  post-expo- 
sure period  in  clean  seawater.  Five  replicate  aquar- 
ia per  treatment  per  species  were  employed  using 
sludge  concentrations  of  0.033,  0.0084,  and 
0.0042%.  Seven  hundred  and  eighty  tissue  samples 
were  analyzed  for  the  specified  chemicals.  Of  195 
possible  statistical  evaluations  (13  sludges  X  3  spe- 
cies X  5  chemicals),  significant  differences  between 
treatment  group  means  occurred  in  only  31  trials. 
However,  in  27  of  these  trials,  the  highest  body 
burden  mean  was:  (1)  at  or  below  pretest  levels  for 
the  organisms  tested;  (2)  within  the  concentration 
range  exhibited  by  control  groups  over  the  study 
period,  or  (3)  present  in  controls.  The  inherent 
limitations  of  basing  pass/fail  compliance  of  ocean- 
dumped  material  on  a  single  timepoint  exposure 
are  discussed.  (See  also  W89-01930)  (Author's  ab- 
stract) 
W89-01946 


METHOD  OF  ASSESSING  THE  TOXICITY  OF 
CONTAMINATED  FRESHWATER  SEDI- 
MENTS, 

EG  and  G   Bionomics,  Wareham,  MA.  Aquatic 

Toxicology  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01947 


PHOXOCEPHALID  AMPHIPOD  BIOASSAY 
FOR  MARINE  SEDIMENT  TOXICITY, 

Environmental  Research  Lab.-Narragansett,  New- 
port, OR.  Mark  O.  Hatfield  Marine  Science 
Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01948 


OVERVIEW  OF  BIOLOGICAL  EFFECTS  TEST- 
ING IN  PUGET  SOUND,  WASHINGTON: 
METHODS,  RESULTS,  AND  IMPLICATIONS, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 
Columbia). 

P.  M.  Chapman,  R.  N.  Dexter,  R.  M.  Kocan,  and 
E.  R.  Long. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  344-363,  5  fig,  2  tab,  50  ref.  NOAA  Con- 
tract 81  RAC00139. 

Descriptors:  "Toxicology,  "Water  pollution  ef- 
fects, "Puget  Sound,  "Washington,  "Aquatic  toxi- 
cology, Lethal  limits,  Fish,  Oligochaetes,  Amphi- 
pods,  Toxicity,  Mortality,  Eggs,  Larvae,  Smelt, 
Population  dynamics,  Sediment  contamination. 

There  are  relatively  few  broad-scale  studies  in 
which  the  toxicity  (including  mutagenicity)  of 
complex  contaminant  mixtures  found  in  the  marine 
environment  has  been  directly  tested.  The  authors 
recently  completed  a  series  of  biological  effects 
studies  in  Puget  Sound,  Washington,  which  in- 
volved testing  the  toxicity  of  sediment  from  a 
variety  of  sites  including  heavily  industrialized  em- 
bayments  and  reference  and  control  areas.  Areas 
chosen  for  testing  encompassed  gradients  of  chemi- 
cal contamination  ranging  from  lightly  to  heavily 
impacted.  The  following  tests  were  done:  (1)  acute 
lethality  to  a  marine  fish  species  (stickleback)  and 
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two  invertebrate  species  (an  oligochaete  and  an 
amphipod);  (2)  sublethal  effects  on  the  respiration 
rate  of  an  oligochaete  species;  (3)  effects  on  mitosis 
of  fish  cells  in  culture;  (4)  lethal  and  sublethal 
effects  on  oyster  larvae;  (5)  lethal  and  sublethal 
effects  on  surf  smelt  eggs  and  larvae;  (6)  lethal  and 
sublethal  effects  on  a  polychaete's  life-cycle;  and 
(7)  in  vitro  fish  cell  reproduction  studies.  Up  to  97 
sites  were  investigated,  and  one  or  more  tests  were 
applied  to  sediments  from  each  site.  The  results 
indicated  that  sediment  collected  from  areas  shown 
by  other  studies  to  be  contaminated  with  a  variety 
of  toxic  chemicals  were  capable  of  causing  lethal 
and  sublethal  effects  to  tested  biota  in  the  laborato- 
ry. There  was  good  correspondence  among  the 
results  of  the  different  tests.  Sediments  from  badly 
contaminated  areas  overall  were  the  most  toxic, 
while  those  from  the  least  contaminated  areas  were 
the  least  toxic.  Data  from  field  and  laboratory 
studies  performed  by  others  with  fish  and  benthos 
supported  the  geographic  trends  observed  here. 
(See  also  W89-01930)  (Lantz-PTT) 
W89-01952 


USING  THE  NATURAL  DETOXIFICATION 
CAPACITIES  OF  MARINE  ORGANISMS  TO 
ASSESS  ASSIMILATIVE  CAPACITY, 

Southern     California     Coastal     Water     Research 

Project  Authority,  Long  Beach. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01953 


IMPLICATIONS  OF  WASTE  DISPOSAL  IN 
COASTAL  WATERS  ON  FISH  POPULATIONS, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 
Beaufort  Lab. 

F.  A.  Cross,  D.  S.  Peters,  and  W.  E.  Schaaf. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  383-399,  9  fig,  1  tab,  40  ref. 

Descriptors:  'Toxicology,  *Aquatic  toxicology, 
•Waste  disposal,  *Water  pollution  effects,  *Fish, 
•Coastal  waters,  Waste  management,  Estuaries, 
Sludge,  Wastewater  disposal,  Simulation  analysis, 
Model  studies. 

Assessment  and  prediction  of  the  impact  of  pollu- 
tion on  animal  populations  are  required  to  improve 
waste  management  strategies.  Use  of  information 
on  commercial  fishery  populations  in  impact  as- 
sessment is  advised  for  three  reasons:  (1)  pollution- 
related  effects  on  marine  fishery  populations  will 
have  direct  economic  consequences,  (2)  many 
major  fish  stocks  that  already  are  overfished 
should  be  more  vulnerable  to  additional  stresses 
than  nonexploitcd  populations,  and  (3)  long-term 
data  bases  that  reflect  population  changes  are 
available.  The  Atlantic  menhaden,  Brevoortia  ty- 
rannus,  an  economically  and  ecologically  impor- 
tant fish,  inhabits  coastal  and  estuarine  waters 
along  the  mid-Atlantic  coast  of  the  United  States. 
Within  its  range,  a  number  of  man-related  activities 
have  been  identified  that  could  potentially  affect  its 
population  size.  Adverse  impacts  in  coastal  waters 
could  result  from  an  increase  in  the  ocean  dumping 
of  sewage  sludge  and  industrial  wastes  and  oil 
spilled  during  the  development  of  offshore  oil  re- 
serves. In  estuaries,  adverse  impacts  could  result 
from  a  slow  but  steady  decline  in  water  quality 
associated  with  human  population  growth  and  in- 
dustrialization of  coastal  areas.  Scenarios  were  de- 
veloped using  a  density-independent  Leslie  matrix 
model  and  data  from  the  Atlantic  menhaden  fish- 
ery to  simulate  population  re»pon»e»  to  both  cata- 
strophlc  and  chronic  mortalities.  These  simulations 
demonstrate  that  a  fish  population  which  Is  heavily 
fished  may  have  limited  compensatory  reserve  and 
thus  may  be  particularly  sensitive  to  pollution.  To 
Improve  predictive  capacity,  the  effects  of  pollu- 
tion on  fisheries  requires  an  understanding  of  the 
environmental  factors  that  control  variability  in 
fish  populations  and  the  effect  of  multiple  stresses 
on  these  stocks  over  their  entire  geographical 
range.  Increased  predictive  capability  can  be 
gained  most  cost-effectively  through  closer  inte- 
gration of  the  disciplines  of  population  dynamics 


and  toxicology.  (See  also  W89-01930)  (Author's 

abstract) 

W89-01954 


EXTRAPOLATING  FROM  THE  LABORATO- 
RY TO  THE  FIELD:  HOW  UNCERTAIN  ARE 
YOU, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  W.  Suter,  L.  W.  Barnthouse,  J.  E.  Breck,  R.  H. 
Gardner,  and  R.  V.  O'Neill. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  400-413,  8  fig,  20  ref.  EPA  Contract  40- 
740-78  and  DOE  Contract  W-7405-eng-26. 

Descriptors:  'Toxicology,  'Water  pollution  ef- 
fects, *Data  interpretation,  *Aquatic  toxicology, 
Lethal  limits,  Fish,  Toxicity,  Population  dynamics, 
Ecological  effects,  Hazard  assessment. 

A  methodology  for  assessing  toxic  effects  of 
chemicals  on  fish  should  be  able  to  begin  with  an 
emission  rate,  an  LC  sub  50,  and  a  description  of 
the  receiving  system  and  generate  an  estimate  of 
the  likelihood  of  reductions  in  fish  populations. 
This  process  is  a  series  of  extrapolations,  each  with 
an  associated  variance.  The  LC  sub  50  must  be 
extrapolated  from  the  test  species  to  the  species  of 
interest,  to  life-cycle  toxicity,  to  long-term  toxiicty 
in  the  field,  to  changes  in  population  size  due  to 
direct  toxic  effects  and,  finally,  to  the  combined 
direct  and  indirect  toxic  effects.  Similarly,  the 
emission  rate  must  be  converted  into  an  effective 
environmental  concentration  in  an  imperfectly 
known  hydrologic,  chemical,  physical,  and  biologi- 
cal system.  Summarized  are  some  data  and  meth- 
ods for  making  these  extrapolations  (taxonomic  4 
extrapolation,  acute/chronic  extrapolation,  direct 
toxicity  to  individuals  in  the  field,  direct  effects  on 
populations,  and  ecosystem  effects)  and  indicate 
sources  of  uncertainty  in  each  stage  of  the  analysis. 
(See  also  W89-01930)  (Lantz-PTT) 
W89-01955 


AQUATIC  SAFETY  ASSESSMENT  OF  CHEMI- 
CALS SORBED  TO  SEDIMENTS, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01957 


ROLE  OF  PHYTOTOXICITY  TESTS  IN  THE 
DERIVATION  OF  NUMERICAL  NATIONAL 
WATER  QUALITY  CRITERIA, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-01965 


ENVIRONMENTAL  IMPACT  AND  SIGNIFI- 
CANCE OF  PESTICIDES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

W.  M.  J.  Strachan,  W.  A.  Glooschenko,  and  R.  J 
Maguire. 

IN:  Analysis  of  Pesticides  in  Water.  Volume  I: 
Significance,  Principles,  Techniques,  and  Chemis- 
try of  Pesticides.  CRC  Press,  Inc.,  Boca  Raton, 
FL.  1982.  p  1-23,  2  fig,  157  ref. 

Descriptors:  *Environmental  effects,  *Pesticides, 
•Water  pollution  effects,  *Fate  of  pollutants,  *Path 
of  pollutants,  Organic  compounds,  Model  studies, 
Toxicity,  Monitoring,  Organochlorine,  Organo- 
phosphorus  pesticides,  Halogenated  pesticides, 
Carbamates,  Phenoxyalkanolc  acid,  Urea,  Trie- 
zines. 

Pesticide  reactions  of  aquatic  environmental  Inter- 
est can  be  divided  into  two  broad  types  -  abiotic 
and  biological.  In  abiotic  types,  hydrolysis  and 
photochemical  processes  are  of  the  greatest  gener- 
al concern;  in  the  biological  type,  the  possibilities 
are  extensive.  Many  of  the  processes  of  both  types 
result  in  the  same  products  and.  while  the  rates  of 


the  abiotic  processes  can  be  determined  in  the 
laboratory  and  reasonably  applied  to  the  environ- 
ment, those  of  a  biological  nature  are  dependent  on 
the  nature,  numbers,  and  adaptation  or  the  orga- 
nisms involved  and  do  not  readily  lend  themselves 
to  meaningful  laboratory  determination.  Some 
qualitative  definition  of  the  nature  of  microorga- 
nisms in  appropriate  environmental  compartments 
is  possible,  but  this  will  be  largely  inadequate  for 
the  prediction  of  environmental  rates  without 
knowledge  of  the  behavior  of  some  reference 
substance(s)  in  both  the  environment  of  concern 
and  in  the  test  system.  Pesticide  types  and  proper- 
ties (organochlorines,  organophosphates,  carba- 
mates, phenoxyalkanoic  acid  derivatives,  substitut- 
ed urea,  and  triazines),  transport  and  movement  (in 
air,  water  and  sediments),  accumulation,  degrada- 
tion, modeling,  toxicology  and  monitoring,  are  dis- 
cussed. (See  also  W89-01968)  (Lantz-PTT) 
W89-01969 


ECOLOGICAL  PARAMETERS  INFLUENCING 
AQUATIC  PLANT  GROWTH, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-01994 


TECHNICAL  REVIEW  OF  THE  FACTORS  AF- 
FECTING AQUATIC  USE  OF  DICHLOBENIL, 

For  primary  bibliographic  entry  see  Field  4A. 
W89-02000 


SCOPE  OF  THE  PROBLEM, 

Consultants     in     Environmental     Sciences     Ltd., 

London  (England). 

T.  Rudd. 

IN:    Heavy    Metals    in    Wastewater   and    Sludge 

Treatment  Processes.  Volume  I:  Sources,  Analysis, 

and  Legislation.  CRC  Press,  Boca  Raton,  Florida, 

1987.  p  1-29,  1  fig,  4  tab,  174  ref. 

Descriptors:  *Toxic  wastes,  *Heavy  metals, 
•Water  pollution  effects,  'Toxicity,  *Sludge  dis- 
posal, *Path  of  pollutants,  Cadmium,  Lead,  Mercu- 
ry, Nickel,  Chromium,  Zinc,  Copper,  Beryllium, 
Thallium,  Silver,  Tellurium,  Vanadium,  Arsenic, 
Selenium,  Aluminum,  Antimony,  Lethal  limits, 
Food  chains,  Ocean  dumping. 

The  term  heavy  metals  is  frequently  applied  where 
there  are  connotations  of  toxicity,  and  thus  a  less 
vigorous  definition  of  the  group,  normally  used  in 
the  environmental  context,  is  that  it  includes  light- 
er metals  such  as  aluminum  and  beryllium  and 
metalloids  such  as  As,  Se,  and  Sb.  Metalloids 
behave  chemically  both  as  a  metal  and  a  nonmetal; 
thus  As,  although  not  a  metal  in  the  strict  chemical 
sense,  is  linked  toxicologically  to  the  heavy  metals 
because  of  the  sulfur-sequestering  properties 
common  to  both.  The  ultimate  cause  for  concern 
about  heavy  metals  in  the  environment  is  their 
extreme  toxicity  towards  man.  Metal  toxicity  may 
be  manifested  in  either  acute  or  chronic  forms, 
with  acute  toxicity  encompassing  the  total  adverse 
effect  produced  by  a  toxicant  administered  as  a 
single  dose  or  as  multiple  doses  over  a  period  of  < 
or  =  to  24  hr.  Acute  or  short-term  metal  toxicity 
is  required  to  kill  50%  of  a  population  of  test 
organisms  in  a  fixed  time  period,  e.g.,  48  or  96  hr. 
A  measurement  of  potential  toxicity,  similar  to  that 
of  pH  for  hydrogen  ion  concentration,  has  been 
postulated,  where  pT  is  the  negative  log  of  the 
molar  concentration  of  the  toxic  substance.  pT  has 
specified  ranges  for  heavy  metals  of  low  (pT  =  < 
0.5),  moderate  (pT  =  5.0  to  7.0),  and  high  (pT  = 
>7.0)  inherent  toxicity.  The  fundamental  factor 
which  heightens  the  concern  over  the  presence  of 
potentially  toxic  heavy  metals  in  the  environment 
Is  their  nonblodegradablllty  and  consequent  per- 
sistence, In  addition  to  catastrophic  Incidences  of 
large-scale  localized  inputs  of  metals  from  industri- 
al sources,  problems  arise  through  gradual  In- 
creases In  metal  concentrations  from  nonpoint 
source,  particularly  where  water  reuse  is  practiced. 
Concomitant  with  the  problems  posed  by  dispersal 
of  liquid  effluents  are  those  of  sludge  disposal.  The 
potential  for  toxic  effects  on  humans  resulting  from 
sludge  disposal  to  land  varies  with  factors  such  as 
the  nature  and  metal  content  of  the  soil  and  the 
sludge,  the  rate  and  frequency  of  sludge  applica- 
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lion,  the  species  of  metals  in  the  sludge  and  subse- 
quently in  the  sludge-amended  soil,  the  type  of 
crop  grown,  and  the  part  of  the  plant  consumed. 
The  toxicity  of  the  'heavy  metals'  is  given  as  a 
brief  summary  for  each  these  elements.  (See  also 
W89-02097)  (Lantz-PTT) 
W89-02098 


TOXIC  CONTAMINATION  IN  LARGE  LAKES. 
VOLUME  I:  CHRONIC  EFFECTS  OF  TOXIC 
CONTAMIMANTS  IN  LARGE  LAKES. 

Lewis  Publishers,  Chelsea,  Michigan,  1988.  364p. 
Edited  by  Norbert  W.  Schmidtke. 

Descriptors:  *Lakes,  "Water  pollution  effects, 
•Toxicity,  'Ecological  effects,  *Limnology,  Eco- 
systems, Bioaccumulation,  Conferences,  Polychlo- 
rinated  biphenyls,  Pesticides,  DDT. 

The  first  of  four  volumes  on  toxic  contaminants  in 
large  lakes  focuses  on  the  chronic  effects  of  pollu- 
tion in  large  lakes.  The  paper  included  were  pre- 
sented at  a  conference  on  large  lakes  held  in  Michi- 
gan in  May  1986.  The  16  papers  in  the  first  volume 
cover  such  topics  as  quantification  of  toxic  materi- 
als in  fish  from  the  Lawentian  Great  Lakes;  toxic 
chemical  effects  in  the  Great  Lakes;  long-range 
transport  of  organochlorines  in  the  artic  and  sub- 
arctic; pollution  effects  on  algae;  the  OECD  eco- 
toxicological  basic  test  set  on  toxicity  profiles  of 
organic  chemicals;  human  exposure  routes  to  toxic 
chemicals  in  the  Great  Lakes;  lead  and  mercury  in 
the  Mediterranean;  and  aerial  transport  and  dispo- 
sition of  toxaphene.  (See  W89-02122  thru  W89- 
02137;  W89-02155;  W89-02176)  (Lantz-PTT) 
W89-02121 


ECOSYSTEM  SURPRISE:  TOXIC  CHEMICAL 
EXPOSURE  AND  EFFECTS  IN  THE  GREAT 
LAKES, 

ELI-Eco  Logic,  Inc.,  Acton  (Ontario). 

D.  J.  Hallett. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 

I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 

Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 

p  25-37,  1  tab,  19  ref. 

Descriptors:  "Water  pollution  effects,  "Water  pol- 
lution sources,  "Toxicity,  "Great  Lakes,  "Chemi- 
cal exposure,  DDE,  Methyl  mercury,  Polychlori- 
nated  biphenyls,  Bioaccumulation,  Birds,  Fish, 
Drinking  water,  Decontamination,  Ecological  ef- 
fects. 

The  Great  Lakes  ecosystem  has  been  adulterated 
with  anthropogenic  toxic  chemicals  since  the 
advent  of  its  industrialization.  Sediment  records 
indicate  that  a  severe  deceleration  in  deposition 
rate  occurred  from  1945  to  1960  when  the  rate 
leveled  off.  Persistent  organic  contaminants  such 
as  DDE,  methyl  mercury,  and  PCBs  which  bioac- 
cumulate,  were  discovered  from  1960  to  1970  in 
Great  Lakes  fish-eating  birds  which  were  suffering 
reproductive  problems.  Hundreds  of  persistent 
trace  contaminant  derivatives  including  chlorinat- 
ed dioxins  were  discovered  during  the  1970s. 
Human  health  concerns  arose  first  for  the  sale  of 
commercial  fish,  then  for  consumption  of  sport  fish 
and  finally  for  drinking  water.  It  was  not  until  the 
1980s  that  the  surface  interaction  of  the  lakes  with 
the  atmosphere  was  linked  for  toxic  chemicals. 
Total  ecosystem  pathways  and  exposure  routes 
were  considered  rather  than  the  effects  in  one 
aqueous  ecosystem  compartment.  Humans  were 
found  to  be  contaminated  with  Great  Lakes  con- 
taminants. In  1986,  the  major  exposure  route  found 
was  food.  Decontamination  of  the  ecosystem  must 
proceed  to  prevent  exposure  to  future  generations. 
Major  loadings  of  bioavailable  contaminants  circu- 
lating in  the  air,  water  and  soil  mutt  be  reduced. 
The  hypothetical  assessment  of  impact  must  be 
replaced  with  the  estimation  of  loading  potential, 
the  cost  to  reduce  loading  sources,  the  extent  of 
control  possible,  and  the  allocation  of  loading  re- 
ductions. (See  also  W89-02121)  (Author's  abstract) 
W89-02123 


KNOWN  EFFECTS  OF  POLLUTANTS  ON 
FISH-EATING  BIRDS  IN  THE  GREAT  LAKES 
OF  NORTH  AMERICA, 


National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 

D.  B.  Peakall. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 
Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  39-54,  6  tab,  49  ref. 

Descriptors:  "Water  pollution  effects,  "Birds, 
"Fish,  "Food  chains,  "Great  Lakes,  Bald  Eagle, 
Osprey,  Herring  gulls,  DDE,  Biochemistry,  Physi- 
ological ecology,  Thyroid,  Porphyrins,  Bird  physi- 
ology, Lake  Michigan. 

By  the  mid  19700s,  the  general  population  aware 
that  fish-eating  birds  had  serious  problems  in  the 
Great  Lakes  of  North  America.  Marked  declines 
of  the  population  of  the  two  fish-eating  raptors  - 
Bald  Eagle  and  Osprey  -  and  Double-crested  Cor- 
morant had  occurred.  Herring  Gulls  were  experi- 
encing poor  reproductive  success  on  Lake  Michi- 
gan and  Lake  Ontario.  There  were  reports  of 
abnormalities  in  young  Common  Terns.  In  the  case 
of  the  raptors  and  cormorant,  eggshell  thinning 
leading  to  reproductive  failure  appears  to  have 
been  the  major  cause  of  the  population  declines. 
There  is  good  evidence  that  the  causative  agent 
was  DDE.  Marked  eggshell  thinning  was  not  ob- 
served in  gulls  and  terns.  Detailed  studies  on  Her- 
ring Gulls  showed  the  presence  of  both  behavioral 
and  embryotoxic  effects.  Reproductive  success  im- 
proved rapidly  in  the  late  1970s  and  is  now  normal 
for  all  species  except  Foster's  tern  in  Lake  Michi- 
gan. Nevertheless,  detailed  investigations  into  the 
biochemistry  and  physiology  of  Herring  Gulls  still 
shown  significant  differences  along  the  pollutant 
gradient  within  the  Great  Lakes  when  compared 
to  marine  colonies.  These  parameters  include  in- 
duction of  mixed  function  oxidases,  thyroid  func- 
tion, and  levels  of  hepatic  porphyrins.  (See  also 
W89-02I21)  (Author's  abstract) 
W89-02124 


FISH  TUMORS  AS  KNOWN  FIELD  EFFECTS 
OF  CONTAMINANTS, 

Roswell  Park  Memorial  Inst.,  Buffalo,  NY.  Dept. 

of  Experimental  Biology. 

J.  J.  Black. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 

I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 

Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 

p  55-81,  5  fig,  2  tab,  56  ref. 

Descriptors:  "Fish,  "Tumors,  "Water  pollution  ef- 
fects, "Great  Lakes,  "Lake  Ontario,  Black  River, 
Ohio,  Fox  River,  Illinois,  Torch  Lake,  Michigan, 
Lake  Erie,  Niagara  River,  Case  studies,  Bullheads, 
Suckers,  Toxicity,  Cancer,  Rainbow  trout,  Tissue 
analysis. 

Case  histories  of  neoplastic  diseases  affecting  fresh- 
water fish  populations  of  the  Great  Lake  region 
are  described  relative  to  their  usefulness  as  known 
field  effects  of  contaminants.  Documented  episoo- 
tics  of  neoplasia  have  been  found  in:  brown  bull- 
heads from  the  Black  River,  Ohio  liver,  oral,  and 
skin  neoplasms),  the  Fox  River,  Illinois  various 
species  and  tumor  types),  Lake  Ontario  white 
suckers  oral  and  liver  neoplasms).  Torch  Lake, 
Michigan  sauger  exhibited  nearly  a  100%  inci- 
dence of  liver  neoplasms),  and  eastern  Lake  Erie 
and  the  Niagara  River  where  various  species/ 
tumor  types  have  been  identified.  To  the  extent 
possible,  the  pollution  scenarios  associated  with 
these  case  histories  are  described.  Evidence  linking 
cancer  in  fish  to  contaminant  exposure  is  largely 
circumstantial,  but  the  pollutant-fish  cancer  hy- 
pothesis is  also  supported  by  experiments  which 
indicate  that  fish  exposed  to  cancer  causing  sub- 
stances in  the  controlled  environment  of  the  labo- 
ratory readily  develop  cancer,  Controlled  expo- 
sures using  rainbow  trout  or  small  aquarium  spe- 
cies are  useful  approaches  to  understanding  simi- 
larities between  various  carcinogenesis  models,  Al- 
ternatively, wild  fish  such  as  bullheads  and  suckers 
can  easily  be  adapted  to  a  laboratory  environment, 
and  can  provide  direct  evidence  concerning  the 
role  of  contaminants.  Considerations  of  extrinsic 
factors  such  as  exposure  via  contaminated  benthic 
food  chains  relative  to  intrinsic  factors  such  as 
differential  competition  between  metabolic  path- 
ways of  activation   and   detoxification   have   not 


been  well  studied.  (See  also  W89-02121)  (Author's 

abstract) 

W89-02125 


EFFECTS  OF  CONTAMINANTS  ON  ALGAE: 
AN  OVERVIEW, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
M.  Munawar,  P.  T.  S.  Wong,  and  G.-Y.  Rhee. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 
Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  113-160,  12  fig,  140  ref. 

Descriptors:  "Water  pollution  effects,  "Algae, 
"Great  Lakes,  "Lake  Ontario,  "Lake  Superior, 
"Bioassay,  Biological  studies,  Plankton,  Sediments, 
Productivity,  Benzene,  Toxicity. 

The  use  of  algae  in  bioassays  has  recently  gained 
momentum  due  to  their  simplicity,  availability,  sen- 
sitivity, rapidity  of  analysis,  fast  turnover  rate  and 
cost  effectiveness.  In  the  Great  Lakes,  the  impacts 
of  contaminants  on  aquatic  systems  were  studied 
using  in-vitro  algal  cultures  and   natural   phyto- 
plankton.  Various  size  fractions  such  as  ultraplank- 
ton  and  picoplankton  (Algal  Fractionation  Bioas- 
says) were  used  to  assess  differential  toxicity.  Stud- 
ies included  the  synergistic  impact  of  metal  mix- 
tures, nutrient/metals  interactions,  sediment-bound 
contaminants  and  organic  compounds.  Metal  mix- 
tures at  Great   Lakes  Water  Quality  Objectives 
levels  were  toxic  to  the  natural  phytoplankton  of 
both  Lake  Superior  and  Lake  Ontario  in  various 
combinations.  Algal  Fractionation  Bioassays  indi- 
cated  that   the  ultraplankton   (2-20  micrometers) 
and  picoplankton  (<  20  micrometers)  were  signifi- 
cantly inhibited  by  the  addition  of  the  metal  mix- 
tures. The  additions  of  nitrogen  and  phosphorus 
did  not  change  the  toxicity  of  the  metal  mixtures. 
The   impact   of  sediment-associated   contaminants 
including  dredging,  disposal,  and  navigational  ac- 
tivities on  phytoplankton  productivity  was  investi- 
gated. Niagara  River  sediment  was  found  to  be 
extremely  toxic.  The  navigational  activities  appear 
to   have  greater   environmental   impact   on   algae 
than  the  dredging  and  disposal  activities.  A  com- 
parative study  with   13  chlorinated  benzene  com- 
pounds revealed  a  good  correlation  between  toxici- 
ty and  high  chlorinated  compounds.  Algal  toxicity 
testing,   including  the  new   microcomputer-based 
video  analysis  system  and  in-situ  plankton  cages 
have  a  tremendous  potential  in  providing  rapid, 
sensitive,   inexpensive,   and   on-site  evaluation   of 
environmental    perturbations.    These    new    tech- 
niques will   help  to  develop  an  early   warning 
system  based  on  reliable  experimental  data  instead 
of  expensive   and    routine   chemical    monitoring 
which  lacks  toxicological  information  needed  for 
the   preservation  of  the  Great   Lakes.   (See  also 
W89-02121)  (Lantz-PTT) 
W89-02127 


TOXIC  CONTAMINANTS  AND  BENTHIC  OR- 
GANISMS IN  THE  GREAT  LAKES:  CYCLING, 
FATE  AND  EFFECTS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02128 

EVALUATION  OF  TOXICITY  PROFILES  OF 
ORGANIC  CHEMICALS:  USEFULNESS  OF 
ECOTOXICOLOGICAL  BASIC  TEST  SET  OF 
OECD, 

Chemicals    Inspection    and    Testing    Inst,,    Oita 

(Japan),  Hlta  Research  Labs, 

For  primary  bibliographic  entry  see  Field  SA, 

W89-02129 

HUMAN  EXPOSURE  TO  PERSISTENT 
AQUATIC  CONTAMINANTS:  A  PCB  CASE 
STUDY, 

Michigan  Dept.  of  Public  Health,  Lansing. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02131 


F 

i 
l 


105 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


TOXIC  CONTAMINATION  IN  LARGE  LAKES. 
VOLUME  II:  IMPACT  OF  TOXIC  CONTAMI- 
NANTS ON  FISHERIES  MANAGEMENT. 

Lewis  Publishers,  Chelsea,  Michigan,  1988.  330p. 
Edited  by  Norbert  W.  Schmidtke. 

Descriptors:  "Fisheries  management,  "Water  pol- 
lution effects,  'Public  relations,  'Lakes,  Research 
priorities.  Public  participation,  Monitoring,  Water 
quality  control. 

The  second  of  four  volumes  on  toxic  contamina- 
tion in  large  lakes  focuses  on  the  impact  of  pollu- 
tion of  fisheries  mangaement.  The  papers  included 
were  presented  at  a  conference  on  large  lakes  held 
in  Michigan  in  May  1986.  The  18  papers  in  the 
second  volume  cover  such  topics  as  fisheries  man- 
agement and  water  quality  in  Lake  Kinneret, 
Israel;  Lake  Manzala,  Egypt;  Lake  Orta,  Italy; 
Lake  Bwia,  Japan;  Lake  Vanern,  Sweden,  and  the 
Great  Lakes.  Other  papers  discuss  the  effects  of 
pollution  loading  on  fishery  yields,  fisheries  in 
rivers  and  tropical  lakes,  predicting  and  monitor- 
ing effects  of  pollutants  in  large  lakes,  and  the  need 
for  change  in  legal  and  public  information.  (See 
W89-02121;  W89-02138  thru  W89-02155;  W89- 
02176)  (Lantz-PTT) 
W89-02137 


FISHERY  TRANSFORMATION  ON  LAKE 
MANZALA,  EGYPT  DURING  THE  PERIOD 
1920  TO  1980, 

Manitoba  Dept.  of  Natural  Resources,  Winnipeg. 
For  primary  bibliographic  entry  see  Field  81. 
W89-02139 


LAKE  ORTA  (N.  ITALY):  RECOVERY  AFTER 
THE  ADOPTION  OF  RESTORATION  PLANS, 

Istituto  Italiano  di  Idrobiologia,  Novara. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02142 


RIVERINE  AND  OTHER  TROPICAL  LAKES 
AND  THEIR  FISHERIES, 

East-West  Center,  Honolulu,  HI. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02143 


EFFECTS  OF  CONTAMINANTS  LOADINGS 
ON  FISHERIES  YIELDS  FROM  LARGE 
LAKES, 

Ontario  Ministry  of  Natural  Resources,  Thunder 
Bay.  Fisheries  Research  Section. 
R.  A.  Ryder. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  169-173,  1  tab,  3  ref. 

Descriptors:  'Fisheries,  'Lakes,  'Water  pollution 
effects,  'Toxicology,  Toxicity,  Water  pollution 
sources,  Water  pollution  prevention,  Cleanup  op- 
erations, Fisheries  management,  Productivity. 

Toxic  contaminants  may  be  of  two  fundamental 
types.  The  first  type  is  'natural'  in  the  sense  that 
the  substance  occurs  commonly  in  nature,  al- 
though normally  at  relatively  low  concentrations. 
These  natural  materials,  though  toxic  at  high  con- 
centrations, may  be  a  metabolic  necessity  for  fishes 
at  trace  levels.  Many  heavy  metals  fall  into  this 
category.  Because  fishes  have  evolved  over  eons  in 
the  presence  of  heavy  metals,  they  have  developed 
certain  inherent  adaptations  to  them  at  normal, 
ambient  concentration*,  The  toxic  effects  of  heavy 
metals  from  anthropogenic  sources,  therefore,  are 
primarily  those  of  increasing  quantities,  as  concen- 
trations augment  beyond  the  genetic  capability  of 
the  fish  to  adapt  metabolically.  The  second  catego- 
ry of  contaminants  consists  of  'aberrant'  substances 
created  by  man.  Fishes  have  no  evolutionary  adap- 
tation to  these  recently  synthesized,  xenobiotic  ma- 
terials. Generally,  toxic  effects  of  both  natural  and 
aberrant  contaminants  range  from  non-significant 
at  extremely  low  concentrations  to  marked  toxicity 
at  high  concentrations.  In  the  case  of  high  levels  of 
toxic  concentrations,  most  fish  would  succumb 
(close  to  100%  mortality)  as  would  most  other  gill- 
breathing   organisms,    including   both    vertebrates 


and  invertebrates.  The  sub-lethal  effects  of  toxic 
contaminants  on  a  fish  community,  and  therefore, 
on  fishery  yields,  are  subtle,  and  insidious  and 
virtually  intractable  from  a  management  point  of 
view.  Rehabilitation  measures  may  be  most  easily 
and  economically  put  into  place  when  the  ecosys- 
tem is  subjected  to  only  low  levels  of  contamina- 
tion. At  higher  levels  of  toxic  waste  inputs,  rehabil- 
itative measures  would  likely  be  considered  to  be  a 
suitable  management  option,  particularly  at  the 
stage  where  fish  become  unfit  for  human  consump- 
tion. (See  also  W89-02137)  (Lantz-PTT) 
W89-02145 


PERSPECTIVES  ON  THE  INFLUENCE  OF 
TOXIC  SUBSTANCES  ON  FISHERY  PRODUC- 
TIVITY, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Fisheries  and 
Wildlife. 
G.  R.  Spangler. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  193-207,  1  fig,  31  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Fisheries,  'Great  Lakes,  Productivity,  Model 
studies,  Simulation  analysis,  Lethal  limits,  Mortali- 
ty- 
Repeated  failure  to  achieve  only  moderately  pre- 
cise yield  estimates,  even  for  factors  as  important 
as  sea  lamprey  predation  on  Great  Lakes  fish,  has 
demonstrated  the  need  for  the  development  of 
more  holistic  models  incorporating  variables  sensi- 
tive to  population  perpetuation.  Very  few  holistic 
models  have  been  applied  to  the  problem  of  esti- 
mating contaminant  effects,  but  recent  progress  in 
measuring  latent  mortality  and  sub-lethal  contami- 
nant effects  suggest  that  it  is  not  inappropriate  to 
infer  major  contaminant  influences  from  minor  ef- 
fects exhibited  in  the  laboratory.  Particle-size  dis- 
tribution models  and  general  yield  models  of  the 
morphoedaphic  index  type  may  be  useful  in  esti- 
mating losses  of  fishery  yield  due  to  contaminants. 
In  spite  of  the  uncertainties  associated  with  ex- 
trapolation of  laboratory  toxicity  results  to  wild 
populations,  simulations  of  anticipated  impact  have 
been  applied  to  the  estimation  of  fishery  losses  in 
the  past,  and  will  probably  continue  to  provide 
low  resolution  estimates  of  short-term  economic 
losses  to  the  fishery  where  clear  population  com- 
pensatory processes  can  be  identified.  (See  also 
W89-02 137)  (Lantz-PTT) 
W89-02147 


FISHES,  FISHING  AND  POLLUTION  IN  LAKE 
VANERN  (SWEDEN), 

Eco  Research   and   Resource   Planning,   Bromma 

(Sweden). 

For  primary  bibliographic  entry  see  Field  81. 

W89-02149 


ADMINISTRATION  OF  THE  FISH  CONTAMI- 
NANT PROGRAM  IN  A  DECENTRALIZED 
STATE  AGENCY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and   Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-02I50 


FRESHWATER  FISHERIES  MANAGEMENT 
AND  POLLUTION  IN  BRITAIN:  AN  OVER- 
VIEW, 

Liverpool  Univ.  (England).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  81. 
W 89-02151 


PREDICTING,  VALIDATING  AND  MONITOR- 
ING EFFECTS  OF  TOXICS  ON  LARGE  LAKE 
ECOSYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  291-316,  36  ref. 


Descriptors:  'Prediction,  'Monitoring,  'Water 
pollution  effects,  'Lakes,  'Toxicity,  'Hazard  as- 
sessment, Ecosystems,  Water  quality  control,  Fate 
of  pollutants.  Information  exchange. 

Most  information  on  toxics  has  been  generated 
with  single  species  laboratory  tests.  Many  species 
used  are  not  key  species  in  large  lakes  and  the  test 
conditions  are  low  in  environmental  realism.  Vali- 
dation of  predictions  in  rivers  and  small  lakes  is 
rare  and  almost  non-existent  in  large  lake  ecosys- 
tem conditions.  Similarly,  most  monitoring  proto- 
cols and  methods  are  designed  to  be  used  in 
streams,  rivers,  reservoirs,  or  small  lakes.  The  lack 
of  available  information  introduces  an  uncertainty 
into  management  decisions  for  large  lakes  and  such 
decision  are  rarely  as  defensible  as  managers  (and 
the  public)  would  like  them  to  be.  To  improve 
estimates  of  hazard  due  to  toxics,  the  following 
suggestions  are  offered:  (1)  Data  for  hazard  assess- 
ment should  be  gathered  in  a  systematic,  orderly 
way  (i.e.  protocol);  (2)  There  must  be  recognition 
that  some  toxics  require  more  testing  than  others; 
(3)  The  entire  test  series  should  consist  of:  (a) 
range  finding  tests,  (b)  predictive  tests,  (c)  valida- 
tion of  predictions,  and  (d)  quality  control  moni- 
toring; (4)  Avoid  prescriptive  legislation  that  ig- 
nores ecosystem  differences  (e.g.  regulations  pro- 
hibiting acidic  discharges  from  artificial  wetlands); 
(5)  Couple  environmental  fate  information  with 
ecological  effects  information;  (6)  Involve  ecotoxi- 
cologists  from  the  beginning  (i.e.  research  and 
development  of  the  potentially  toxic  material) 
since  they  can  advise  on  potential  outcomes  and 
sometimes  determine  when  seemingly  incompatible 
values  might  be  in  conflict;  (7)  Treat  projects, 
where  the  outcome  is  highly  uncertain,  as  experi- 
ments; (8)  Public  information  in  peer-reviewed 
professional  journals;  (9)  Uncertainty  is  unavoid- 
able but  pretending  it  does  not  exist  results  in  poor 
hazard  evaluation.  If  uncertainty  is  dealt  with  in  a 
straightforward  way,  managers  are  better  prepared 
for  alternative  outcomes;  (10)  Always  validate  lab- 
oratory test  result  in  natural  systems  or  surrogates 
that  have  a  higher  degree  of  environmental  realism 
than  the  laboratory  systems;  and  (11)  Even  when  a 
chemical  appears  'safe'  be  alert  for  cumulative 
effects  either  with  other  chemicals  or  other  envi- 
ronmental stresses  (e.g.  temperature  extremes,  low 
dissolved  oxygen  concentration).  (See  also  W89- 
02137)  (Lantz-PTT) 
W89-02153 


SIGNIFICANCE  OF  ATMOSPHERIC  INPUTS 
OF  TOXIC  MATERIALS  TO  LARGE  LAKES, 

De  Paul  Univ.,  Chicago,  IL.  Dept.  of  Chemistry. 
T.  J.  Murphy. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  83-96,  1  fig,  7  tab,  21  ref. 

Descriptors:  'Air  pollution,  'Lakes,  'Water  pollu- 
tion sources,  'Water  pollution  effects,  Productivi- 
ty, Meteorology,  Climatology,  Toxicity. 

The  factors  which  determine  whether  or  not  the 
atmosphere  is  a  significant  source  of  toxic  materials 
to  large  lakes  are  discussed.  Lakes  with  low  pro- 
ductivity, relatively  small  drainage  areas,  can  be 
expected  to  be  the  most  affected  by  atmospheric 
inputs  of  toxic  materials.  While  large  lakes  get 
much  larger  inputs  of  toxic  materials  from  the 
atmosphere  than  smaller  lakes  do,  large  lakes  are 
not  necessarily  more  susceptible  to  atmosphere 
inputs  than  small  lakes  are.  The  effects  of  a  large 
lake  on  the  meteorology  and  climatology  are  found 
to  change  the  inputs  of  materials  from  the  atmos- 
phere, and  to  complicate  their  determination.  Most 
toxic  materials  have  a  residence  time  of  only  a  few 
years  in  large  lakes.  Changes  in  the  loadings  of 
these  materials,  either  increases  or  decreases,  will 
be  promptly  reflected  in  the  activity  and  toxicity 
of  the  material  in  a  lake.  Thus,  pollution  problems 
in  large  lakes  are  a  reflection  of  recent  practices.  If 
these  practices  can  be  changed  quickly,  and  the 
loading  of  the  problem-causing  toxic  material  de- 
creased, then  the  lake  should  improve  at  a  rate 
related  to  the  residence  time  of  that  material  in  the 
water,  and  NOT  on  the  residence  time  of  the  water 
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n  the  lake.  (See  also  W89-02155)  (Author's  ab- 

tract) 

>V89-02161 


rOXICOLOGY    TESTING    AS    A    CONTROL 
STRATEGY, 

Chemical  Industry  Inst,  of  Toxicology,  Research 

rriangle  Park,  NC. 

For  primary   bibliographic   entry   see   Field    5G. 

W89-02164 


DEGRADATION  OF  LAKE  BAIKAL:  FATE 
*ND  EFFECTS  OF  CONTAMINANTS 
PRESENT, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02171 


LAKE-WIDE  IMPACTS  OF  LONG-TERM 
SOURCES  OF  XENOBIOTIC  CONTAMI- 
NANTS: LAKE  MANAGUA  (NICARAGUA)  AND 
LAKE  MICHIGAN  (UNITED  STATES), 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 
tische  Oecologie. 
W.  R.  Swain. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
HI:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  389-427,  13  fig,  9  tab,  48  ref. 

Descriptors:  *Water  pollution  effects,  *Water  pol- 
lution sources,  *Lake  Managua,  'Nicaragua,  *Lake 
Michigan,  Mercury,  Polychlorinated  biphenyls, 
Municipal  wastewater,  Industrial  wastes,  Public 
health.  Drinking  water. 

The  effects  of  long-term  additions  of  toxic  xeno- 
biotic  materials  were  examined  for  two  large  lake 
ecosystems:  Hg  added  to  Lake  Managua,  Nicara- 
gua and  polychlorinated  biphenyl  compounds 
(PCBs)  in  Lake  Michigan,  United  States.  In  addi- 
tion, the  data  available  for  municipal  discharges  of 
untreated  domestic  sewage  were  considered  for 
Lake  Managua.  Between  1968  and  1980,  a  total  of 
18,000  kg  of  Hg  was  discharged  to  Lake  Managua 
from  a  chlor-alkali  manufacturing  facility  which 
utilized  a  dropping-mercury  cathode  to  produce 
chlorine.  A  1983  survey  reports  sediment  values 
ranging  from  1.63  to  210  mg  Hg/kg  in  the  embay- 
ment  adjacent  to  the  industrial  outfall.  Fish  and 
water  column  data  suggest  a  lake-wide  dispersion 
of  the  material.  With  recent  increases  in  loss  rates, 
the  estimated  total  loading  is  of  the  order  of  37,000 
kg  Hg  to  Lake  Managua  since  the  initiation  of 
industrial  operations  in  1968.  The  effects  of  a 
former  industrial  discharge  and  a  contemporary  in- 
situ  source  of  PCBs  were  examined  for  Lake 
Michigan.  During  the  period  1955-1970,  a  manu- 
facturer of  internal  combustion  engines  purchased 
and  presumably  used  chemical  formulations  of  ma- 
terials containing  an  estimated  5,300,000  kg  PCB. 
Residual  sedimentary  values  of  PCB  in  the  harbor 
complex  which  received  the  discharges  (Wauke- 
gan,  Illinois)  range  from  74  to  16,400  mg  PCB/kg 
and  from  1.2  to  246,000  mg/kg  in  an  adjacent  small 
tributary  to  Lake  Michigan.  The  impacts  of  these 
contaminating  additions  are  considered  on  a  lake- 
wide  basis  for  each  of  the  two  large  lake  ecosys- 
tems, and  the  impacts  on  biota  are  examined.  In 
each  case,  the  potential  for  human  exposure  to 
toxic  residue-forming  contaminants  is  considered; 
primarily  by  ingestion  of  Lake  Michigan  fish,  and 
by  consumption  of  drinking  water  derived  from  a 
lagoon  influenced  by  the  waters  of  Lake  Managua. 
(See  also  W89-02155)  (Lantz-PTT) 
W89-02175 


HEALTH  IMPLICATIONS  OF  GROUNDWAT- 
ER CONTAMINANTS, 

Michigan  State  Univ.,   East   Lansing.   Center  for 

Environmental  Toxicology. 

M.  A.  Kamrin. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  225- 

233,  1  tab. 

Descriptors:  'Water  pollution  effects,  'Public 
health,  'Toxicity,  'Human  diseases,  'Groundwater 
pollution,  Cancer,  Behavior,  Reproduction. 


The  issue  of  health  effects  of  water  contaminants 
has  returned  to  public  attention;  however,  this  time 
with  respect  to  chemical  rather  than  biological 
contaminants.  Chemicals  can  be  detected  at  minute 
levels,  parts  per  trillion  in  many  cases  and  even 
lower  in  some.  Possible  health  effects,  however, 
vary  tremendously  from  nonspecific  symptoms 
such  as  headhache  and  nausea  to  life-threatening 
illnesses  such  as  liver  damage  and  cancer.  There 
are  three  basic  approaches  to  assess:  direct  meas- 
ures of  the  environment  (groundwater  in  this  case), 
indirect  measures  of  the  environment  (e.g.  sentinel 
animals),  and  direct  examination  of  the  population 
thought  to  be  exposed.  Exposure  assessment  is  not 
a  very  exact  process  when  applied  to  the  health 
effects  of  most  concern  -  chronic  toxicity.  It  is 
most  often  the  limiting  factor  in  trying  to  appraise 
the  connection  between  an  environmental  contami- 
nant and  toxicity  accurately.  The  techniques  avail- 
able for  assessment  of  chronic  toxicity  (reproduc- 
tive damage,  behavioral  effect,  cancer),  especially 
carcinogenicity,  provide  rather  clear  evidence  as 
to  whether  or  not  a  particular  chemical  causes  a 
particular  effect  in  animals.  However,  they  are  not 
designed  to  provide  quantitative  assessments  at  en- 
vironmentally relevant  levels;  and  their  applicabil- 
ity to  human  populations  is  not  clear,  especially  as 
to  the  exact  levels  which  give  rise  to  a  particular 
outcome.  These  uncertainties,  taken  together  with 
the  difficulties  in  exposure  assessment,  contribute 
to  the  current  absence  of  definite  conclusions  about 
the  relationship  between  most  environmental  expo- 
sures and  chronic  health  effects.  (See  also  W89- 
02196)  (Lantz-PTT) 
W89-02211 
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SEASONAL  VARIATIONS  OF  PHYTOPLANK- 
TON  IN  A  SERIES  OF  WASTE  TREATMENT 
LAGOONS  (CHIMKENT,  CENTRAL  ASIA):  I. 
ARTIFICIAL  INOCULATION  AND  ROLE  OF 
ALGAE  IN  SEWAGE  PURIFICATION, 
A.  E.  Ergashev,  and  S.  Tajiev. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYA2,  Vol.  71,  No.  4,  p  ,  1986. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Phytoplankton,  'Algae, 
Artificial  inoculation,  Seasonal  variation,  Asia, 
USSR. 

Increasing  the  number  of  species  by  means  of 
artificial  introduction  of  algae  was  studied.  Algae 
collected  from  fish  ponds,  roadside  pits,  deep  cuts, 
and  temporary  water  bodies  were  temporarily  in- 
cubated in  20-1  bottles  and  then  added  to  sewage 
treatment  ponds.  Altogether  there  were  recorded 
212  species  and  forms:  128  in  spring,  165  in 
summer,  119  in  autumn  and  61  in  winter  in  all  the 
ponds  inoculated.  The  maximal  cell  number  of 
phytoplankton  occurs  in  summer,  the  minimal  in 
winter.  The  active  role  of  algae  in  the  sewage 
purification  is  shown.  It  is  concluded  that  the 
ponds  are  efficient  in  biological  wastewater  treat- 
ment under  Central  Asian  conditions.  (Sand-PTT) 
W89-01275 


PACKED-  AND  FLUIDIZED-BED  BIOFILM 
REACTOR  PERFORMANCE  FOR  ANAERO- 
BIC WASTEWATER  TREATMENT, 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).  Dept.  of  Chemical  Engineering. 

M.  Denac,  and  I.  J.  Dunn. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

32,  No.  2  ,  p  159-173,  July  5,  1988.  23  fig,  5  tab,  20 

ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Fluidized  bed  process, 
'Packed  bed  process,  Biofilm  reactors,  Compari- 
son studies,  Performance  evaulation,  Chemical 
oxygen  demand.  Molasses,  Whey. 

Anaerobic  degradation  performance  of  a  laborato- 
ry packed-bed  reactor  (PBR)  was  compared  with 
two  fluidized-bed  biofilm  reactors  (FBR)  on  molas- 
ses and  whey  feeds.  The  reactors  were  operated 
under  constant  pH  (7)  and  temperature  (35  C) 
conditions  and  were  well  mixed  with  high  recircu- 


lation rates.  As  carrier,  sand  of  0.3-0.5  mm  diame- 
ter was  used  in  the  FBR,  and  porous  clay  spheres 
of  6  mm  diameter  were  used  in  the  PBR.  Start-up 
of  the  PBR  was  achieved  with  1-5  day  residence 
times.  Start-up  of  the  FBR  was  only  successful  if 
liquid  residence  times  were  held  low  at  2-3  h. 
Chemical  oxygen  demand  (COD)  degradations  of 
86%  with  molasses  were  reached  in  both  reactors 
at  6  h  residence  time  and  loadings  of  10  g  COD/L 
day.  The  results  of  dynamic  step  change  experi- 
ments, in  which  residence  times  and  feed  concen- 
trations were  changed  at  constant  loading,  demon- 
strated the  rapid  response  of  the  reactors.  Thus, 
the  response  times  for  an  increase  in  gas  rate  or  an 
increase  in  organic  acids  due  to  an  increase  in  feed 
concentration  were  less  than  1  day  and  could  be 
explained  by  substrate  limitation.  Other  slower  re- 
sponses were  observed  in  which  the  reactor  cul- 
ture adapted  over  periods  of  5-10  days;  these  were 
apparently  growth  related.  An  increase  in  loading 
of  over  100%  always  resulted  in  large  increases  in 
organic  acids,  especially  acetic  and  propionic,  as 
well  as  large  increases  in  the  C02  gas  content.  In 
general,  the  C02  content  was  very  low  due  to  the 
large  amount  of  dissolved  C02  that  exited  with  the 
liquid  phase  at  low  residence  times.  The  perform- 
ance of  the  FBR  with  whey  was  comparable  to  its 
performance  with  molasses,  and  switching  of  mo- 
lasses to  whey  feed  resulted  in  immediate  good 
performance  without  adaptation.  (Author's  ab- 
stract) 
W89-01284 


NUTRIENT  REMOVAL  BIOLOGICAL  OXIDA- 
TION OF  AMMONIA  NITROGEN, 

V.  Stack. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21  No.  4,  p  9-11,  July- August 
1988.  2  fig. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge,  Nutrient 
removal.  Ammonia  nitrogen,  Temporal  variation, 
Shock  loads. 

In  biological  systems  that  process  ammonia-N  as 
the  primary  source  of  energy,  short-term  variations 
in  ammonia-N  loading  (a  few  hours  to  1  day)  will 
be  seen  in  the  effluent  because  of  the  long  genera- 
tion period  for  the  nitrification  organisms.  In  do- 
mestic wastewater  systems,  the  breakthrough  of 
ammonia-N  at  peak  loading  is  less  than  might  be 
expected  because  of  the  buffering  provided  by  the 
uptake  of  ammonia-N  in  synthesis  reactions.  Indus- 
trial ammonia-N  should  be  equalized  before  dis- 
charge and  adequate  alkalinity  should  be  available 
so  that  a  population  of  nitrification  organisms  will 
develop  to  process  to  waste.  If  this  is  not  done, 
peak  concentrations  from  slug  load  could  pass 
through  the  treatment  plant.  (Author's  abstract) 
W89-01286 


BIOLOGICAL  NUTRIENT  CONTROL  BY  THE 
A/O  PROCESS, 

K.  D.  Tracy. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21  No.  4,  p  22-26,  July-August 
1988.  5  fig,  1  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge,  Nutrient 
removal,  Phosphorus  removal,  Biochemical 
oxygen  demand,  Design  criteria. 

Biological  phosphorus  removal  is  made  possible  by 
a  survival  mechanism  that  allows  certain  microor- 
ganisms to  take  up  BOD  under  anaerobic  condi- 
tions using  energy  from  stored  polyphosphates. 
Because  of  the  interaction  between  BOD  removal 
and  P  storage  the  BODs/P  (soluble  biochemical 
oxygen  demand  to  orthophosphate  ratio)  and  Fs/ 
M  (soluble  BOD  to  biomass)  ratios  are  important 
design  variables.  P  removal  is  favored  by  high 
values  of  both  ratios.  Data  from  full-scale  facilities 
has  shown  that  long-term  reliability  of  P  removal 
can  be  maintained  with  nitrification  alone  or  with 
nitrification  and  denitrification.  (Author's  abstract) 
W89-01287 
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HISTORY  OF  POINT  SOURCE  CONTROL  OF 
NUTRIENTS  IN  PENNSYLVANIA  AND 
OTHER  CHESAPEAKE  BAY  STATES:  PART  I, 
W.  A.  Lyon. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine  Vol.  21,  No.  4,  p  34-37,  July-August 
1988.  4  fig. 

Descriptors:  'Water  pollution  control,  'Chesa- 
peake Bay,  'Pennsylvania,  'Eutrophication, 
•Water  pollution  sources.  'Environmental  policy, 
Path  of  pollutants.  Great  Lakes,  Susquehanna 
River,  Wastewater  facilities,  Nitrogen,  Phospho- 
rus. Lake  Erie,  Lake  Ontario,  Environmental  Pro- 
tection Agency,  Industrial  wastes,  Nonpoint  pollu- 
tion sources.  Nutrients,  Sedimentation,  Estuaries, 
Hurricanes. 

The  sources  of  nutrients  reaching  the  Chesapeake 
Bay  are  discussed.  The  pollution  of  the  Chesa- 
peake Bay  is  compared  with  that  in  the  Lower 
Great  Lakes  Basin.  The  need  for  control  of  nutri- 
ents derives  from  the  process  of  eutrophication, 
which  is  a  natural  process  that  is  accelerated  by 
human  activities,  agricultural  runoff,  animal 
wastes,  septage,  and  some  industrial  wastes.  These 
problems  were  recognized  in  reports  submitted  in 
the  late  1960s  and  early  1970s  concerning  Lakes 
Erie  and  Ontario.  Similarly,  in  1983  the  Environ- 
mental Protection  Agency's  Chesapeake  Bay 
Framework  for  Action'  report  described  the  ad- 
verse effects  of  nutrients  on  this  body  of  water. 
Point  sources  recognized  were  municipal  sewage 
treatment  plants  and  some  industrial  waste  treat- 
ment facilities  that  release  N-  and  P-containing 
effluents.  Publicly  owned  treatment  works  are  the 
major  sources  of  N  and  P  to  the  Chesapeake  Bay. 
Municipal  loadings  also  enter  the  Bay  in  the  dis- 
charge from  the  Susquehanna  River  basin  (2.9  mil- 
lion pounds  of  P  during  an  average  rainfall  year). 
Nonpoint  sources  of  phosphorus  are  mainly  farm 
animal  wastes,  dead  vegetation,  fertilizers  applied 
to  fields,  and  effluents  from  storm  sewers  and 
combined  municipal  sewers.  A  significant  share  of 
the  nonpoint  inputs  results  from  natural  processes, 
such  as  sediment  input  from  Hurricane  Agnes  in 
1972.  which  created  60  acres  of  islands  in  the  Bay. 
The  EPA  report  makes  no  distinction  between 
natural  and  man-made  nonpoint  sources.  (See  also 
W89-01289)  (Rochester-PTT) 
W89-01288 


HISTORY  OF  POINT  SOURCE  CONTROL  OF 
NUTRIENTS  IN  PENNSYLVANIA  AND 
OTHER  CHESAPEAKE  BAY  STATES:  PART  II, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-01289 


EFFECT  OF  OIL  EMULSIONS  ON  THE 
COUNTER  CURRENT  AIR  STRIPPING  OF 
TOLUENE, 

Drexcl    Univ.,    Philadelphia,    PA.    Dept.   of  Civil 
Engineering. 
D.  H.  Zitomer. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine  Vol.  21,  No.  5,  p  18-25,  September- 
October  1988.  4  fig,  3  tab.  15  ref. 

Descriptors:  'Oily  water,  'Toluene,  'Air  strip- 
ping. 'Emulsions.  'Wastewater  treatment,  'Indus- 
trial wastewater,  Leachates,  Hazardous  materials. 
Performance  evaluation,  Volatile  organic  com- 
pounds, Wastewater  facilities. 

A  bench-scale  counter  current  air  stripping  column 
was  employed  to  remove  toluene  from  a  mineral 
oil/water  emulsion.  The  mineral  oil  was  used  to 
simulate  floatable  oil  and  grease  commonly  found 
in  wastewaters  typical  of  hazardous  waste  site  lea- 
chates, petroleum,  chemical  and  metal  finishing 
industries,  and  other  similar  wastewaters  contain- 
ing volatile  organic  compounds  (VOCs)  in  addition 
to  oily  constituents  Toluene  removal  was  retarded 
by  oil  emulsions.  Retardation  of  toluene  removal 
increased  as  mineral  oil  concentration  increased. 
I  he  relationship  between  retardation  of  toluene 
removal  and  oil  concentration  was  expressed  as  a 
linear  function  with  a  correlation  coefficient  of 
0.92.  Toluene  removal  efficiency  was  reduced  less 
than  10%  when  the  oil  concentration  was  500  mg/ 
L  or  less.  At  an  oil  concentration  of  3363  mg/L, 


removal  efficiency  was  only  30%  of  what  would 
have  been  expected  in  the  absence  of  oil.  It  can  be 
inferred  from  these  laboratory  results  that  counter 
current  air  stripping  of  VOCs  from  oily 
wastewaters  may  be  possible  if  the  concentration 
of  oily  constituents  is  relatively  low.  (Author's 
abstract) 
W89-01290 


'WHO'S  ON  FIRST'  WITH  RIGHT  TO  KNOW, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01291 


RECENT  SEWAGE  FINANCING  IN  PENNSYL- 
VANIA, 

Collings,  Legg,  Mason,  Inc.,  Philadelphia,  PA. 
For  primary  bibliographic  entry  see  Field  6C. 
W89-01292 


MARKETING  SLUDGE  COMPOST  IN  JAPAN, 

Japan  Sewage  Works  Agency,  Toda.  Research  and 

Technology  Development  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01294 


VARIATION  IN  PROPERTIES  OF  SEWAGE 
SLUDGE, 

Neya  River  Basin  -  Wide  Sewage  Works  Associa- 
tion, Osaka  (Japan). 

T.  Hanasaki,  H.  Ohnishi,  S.  Tanada,  and  T. 
Aratani. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  1,  p  121-126, 
July  1988.  6  fig,  1  tab,  1  ref. 


Descriptors:     'Wastewater     treatment, 
'Activated  sludge,  Sludge  thickening. 


'Sludge, 


For  proper  operation  and  management  of  process- 
es of  sewage  sludge  disposal,  both  seasonal  and 
long-term  variations  in  the  properties  of  sludge 
have  to  be  made  clear.  A  time  series  analysis  of  the 
sludge  properties  was  performed  in  order  to  clarify 
the  annual  and  long-term  changes.  Two  variables 
were  considered,  i.e.  sludge  concentration  and 
sludge  organic  ratio  of  the  concentrated  sludge. 
The  sludge  concentration  increases  in  summer  and 
decreases  in  winter  with  a  maximum-minimum  dif- 
ference of  about  3%,  while  the  sludge  organic 
ratio  toward  a  maximum-minimum  difference  of 
about  30%.  Each  of  the  two  variables  changes 
periodically  with  a  period  of  360-380  days.  The 
periodicity  of  these  two  variables  gradually  be- 
comes less  prominent  over  time.  To  investigate  the 
long-term  variations  in  the  properties  of  sludge, 
time  series  data  were  subjected  to  a  linear  regres- 
sion analysis.  The  trend  equations  of  the  sludge 
concentration  indicate  an  annual  decrease  of  about 
0.25%.  Similarly,  the  sludge  organic  ratio  increases 
about  2.0%,  indicating  a  worsening  tendency  over 
a  long  period.  The  trend  regarding  the  amount  of 
treated  water  was  calculated  and  it  was  inferred 
that  the  amount  increased  annually  by  5500  cu  m. 
This  increase  has  a  close  relation  with  the  spread 
of  the  sewerage  system.  An  increase  in  treated 
water  will  result  in  a  rise  in  sludge  organic  ratio, 
leading  to  a  decrease  in  the  sludge  concentration. 
This  will  finally  affect  the  sludge  concentration 
capability.  (Sand-PTT) 
W89-01302 


REACTION  OF  ORGANIC  PHOSPHATE 
ESTERS  WITH  CHLORINE  IN  AQUEOUS  SO- 
LUTION, 

Kitakyushu     Municipal     Inst,    of    Environmental 

Health  Sciences  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01303 


EUTROPHICATION  OF  THE  COASTAL 
WATERS  OF  THE  NORTH  ADRIATIC  SEA: 
NATIONAL  AND  REGIONAL  INTERVENTION 
PROGRAMS, 

Emilia-Romagna    Regional    Authorities,    Bologna 

(Italy). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01304 


EUTROPHICATION       OF       INLAND       AND 
COASTAL  WATERS  IN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy).  Re- 
parto  Sperimentale  di  Idrobiologia  Applicata. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-OI305 


CORRELATION  OF  COMPOUND  PROPER- 
TIES WITH  BIOSORPTION  OF  ORGANIC 
COMPOUNDS, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

A.  Selvakumar,  and  H.  N.  Hsieh. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  6,  p  543-557,  1988.  4  fig,  3 

tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Organic 
compounds,  'Sorption  isotherms,  'Activated 
sludge,  'Nitrogen  fixing  bacteria,  Biomass,  Phen- 
ols, Benzenes,  Chlorinated  hydrocarbons,  Biologi- 
cal wastewater  treatment. 

The  sorption  of  organic  compounds  (phenol,  2- 
chlorophenol,  2-nitrophenol,  chlorobenzene,  ethyl- 
benzene)  by  inactive  microbial  biomass  was  inves- 
tigated using  (1)  dewatered  activated  sludge  and 
(2)  nitrifying  bacteria  from  a  wastewater  treatment 
plant.  The  sorption  isotherms  were  linear  over  the 
range  of  concentrations  (50-200  mg/1)  studied.  The 
linear  partition  coefficients  were  directly  related  to 
organic  carbon  content  of  the  biomass.  Octanol/ 
water  partition  coefficient  is  a  much  better  predic- 
tor of  extent  of  adsorption  on  biomass  than  aque- 
ous solubility.  Reasonable  estimation  of  the  sorp- 
tion behavior  of  organic  pollutants  can  be  made 
from  a  knowledge  of  organic  carbon  content  of  the 
biomass  and  octanol/water  partition  coefficient  of 
the  organic  pollutants.  (Author's  abstract) 
W89-01325 


OPTIMAL  ORGANICS  REMOVAL  IN  SAND 
BEDS,  TREATING  INDUSTRIAL  INFLUENT, 

Baghdad  Univ.  (Iraq).  Coll.  of  Engineering. 

S.  A.  Musa,  N.  Al-Masri,  and  S.  Sabri. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  6,  p  569-583,  1988.  4  fig,  8 

tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Food-Proc- 
essing wastes,  'Organic  compounds,  'Chemical 
oxygen  demand.  Industrial  water,  Sand  beds. 

The  use  of  sand  beds  was  investigated  for  treating 
a  beer  factory  wastewater  for  organic  content  re- 
moval based  upon  the  chemical  oxygen  demand 
(COD).  Optimum  COD  removal  percentages  were 
90  to  96%  for  sand  depth  61  to  82.5  cm  and  applied 
influent  COD  concentrations  of  1550  to  2125  mg/1. 
Prediction  models  of  the  bed  -  COD  removal 
percentage  in  terms  of  sand  depth  and  influent 
concentration  were  determined.  The  models  are 
able  to  predict  COD  removal  percentages  of  sand 
beds  as  depths  varied  from  20  to  100  cm  and 
maximum  influent  COD  concentrations  of  2500 
mg/1.  (Sand-PTT) 
W89-01327 


EFFECTS  OF  SURFACE-ACTIVE  AGENTS  ON 
THE  SALINITY  TOLERANCE  OF  WATER 
HYACINTH  (EICHHORNIA  CRASSIPES), 

Okayama  Univ.,  Kurashiki  (Japan).  Inst,  for  Agri- 
cultural and  Biological  Sciences. 
S.  Muramoto.  and  Y.  Oki. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  23,  No.  6,  p  603-611,  1988.  4  fig,  1 
tab,  10  ref. 

Descriptors:  'Aquatic  plants,  'Floating  plants, 
'Water  hyacinth,  'Wastewater  treatment,  'Surfac- 
tants, Estuaries,  Sodium  dodecyl  sulfate.  Salinity. 

Water  hyacinth  (Eichhornia  crassipes  (Mart.) 
solms)  has  received  attention  because  of  its  poten- 
tial for  removal  of  pollutants  when  utilized  as  a 
biological  filtration  system.  The  influence  of  levels 
of  salinity  and  surface-active  agents  in  water  for 
the  growth  of  water  hyacinth  plants  was  deter- 
mined. The  lethal  level  of  salinity  for  water  hya- 
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cinth  is  between  6.0  -  8.0%  of  sea  water,  which  is 
higher  than   the  level   of  2.3%   reported   several 
years  ago.  (Author's  abstract) 
W89-01329 


PRACTICAL  APPLICATION  OF  VARIOUS 
TECHNIQUES  TO  CONTROL  SLUDGE  BULK- 
ING, 

Port  Elizabeth  City  Engineer's  Dept.  (South 
Africa). 

R.  W.  Wakefield,  and  J.  A.  Slim. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  3,  p  311-318,  June 
1988.  3  fig,  3  tab,  lOref. 

Descriptors:  'Bulking  sludge,  'Activated  sludge, 
•Wastewater  treatment.  Sludge,  Sludge  drying. 
Sludge  thickening,  Chlorination,  Suspended  solids, 
Aeration,  Water  reuse,  South  Africa. 

The  Fishwater  Flats  water  reclamation  works  in 
Port  Elizabeth,  South  Africa  has  been  severely 
affected  by  activated-sludge  bulking  since  its  com- 
missioning in  1976.  This  paper  describes  the  con- 
trol measures  which  have  been  investigated  on  a 
full  plant  scale,  together  with  the  results  obtained 
from:  (1)  chlorination  of  return  activated  sludge; 
(2)  the  installation  of  selectors;  and  (3)  modifica- 
tion of  the  feed  pattern.  Results  indicate  that 
sludge  bulking  can  be  controlled.  Sludge  bulking  is 
a  phenomenon  which  occurs  in  activated  sludge 
plants  whereby  the  activated  sludge  occupies  an 
excessive  volume  and  does  not  settle  readily  so 
that  in  extreme  cases  the  effluent  from  the  second- 
ary settlement  tanks  contains  an  excessive  amount 
of  suspended  matter.  This  problem  is  usually  asso- 
ciated with  the  presence  of  filamentous  organisms. 
(Author's  abstract) 
W89-01354 


DESIGN  AND  CONSTRUCTION  OF  THE  ISLE 
OF  DOGS  PUMPING  STATION, 

Halcrow  (William)  and  Partners,  London  (Eng- 
land). 

M.  B.  Bennett,  I.  G.  Harmond,  R.  A.  Legg,  and  J. 
Lewin. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  3,  p  319-331,  June 
1988.  4  fig,  3  tab,  4  ref,  append. 

Descriptors:  'Hydraulic  design,  'Construction, 
♦Pumping  plants,  'Pumps,  'Stormwater  drainage, 
'London,  England,  Automation,  Telemetry,  Hy- 
draulic machinery,  Screens,  Model  studies,  Surge 
tanks,  Outfall,  Sediment  transport,  Zoning,  Pipe- 
lines, Control  systems,  Engineering,  Civil  engi- 
neering, Architecture,  Electrical  equipment 

The  pumping  station  of  the  newly  developed  En- 
terprise Zone  of  the  Isle  of  Dogs,  London  is  de- 
scribed. The  station  employs  submersible  pumps  to 
drain  surface  water  from  the  zone  and  discharges 
storm  overflows  from  an  existing  combined  sewer 
system.  At  full  development,  the  nominal  capacity 
of  the  pumps  will  be  12  cu  m/s.  After  screening. 
the  flow  passes  to  the  pump  chamber,  where  12 
main  and  two  sump  pumps  are  located.  The  main 
pumps  deliver  through  individual  syphon  dis- 
charge pipes  to  a  high  level  surge  tank,  which 
drains  by  gravity  through  a  short  outfall  to  the 
river  Thames.  Diaphragm  walling  was  used  in  the 
construction  of  the  foundations  and  underground 
work.  Attractive  brick  buildings  form  the  pump 
hall  and  building  housing  the  high  voltage  electri- 
cal equipment  and  the  transformers.  Steel  sheet 
piles  protect  the  river  frontage.  The  station  will 
operate  unattended,  and  will  be  controlled  auto- 
matically by  water  level  sensors.  Supervision  will 
be  by  telemetry  links  to  the  Thames  Water  Auth- 
ority's (TWA)  area  control  center  at  Abbey  Mills. 
(Author's  abstract) 
W89-01355 


TREATING  INDUSTRIAL  PLANT 

WASTEWATER:    MEETING    TODAY'S    COM- 
PLIANCE CHALLENGES, 

BCM  Engineers,  Mobile,  AL. 

J.  E.  Norris. 

Consulting/Specifying  Engineer,  Vol.  3,  No.  3,  p 

94-96,  March  1988.  2  tab. 


Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Water  quality,  'Pollutant  identification, 
'Design  standards,  Water  Quality  Act,  'legal  as- 
pects, Standards,  Regulations.  Compliance. 

The  organic  chemicals  industry  is  used  as  an  exam- 
ple to  demonstrate  the  importance  of  industrial 
wastewater  treatment  analytical  and  compliance 
issues.  Even  utilizing  the  best  available  treatment 
(BAT)  technology  (i.e.,  in-unit  carbon  absorption, 
stream  stripping,  biological  treatment  and  final 
end-of-pipe  biological  treatment)  cannot  assure 
compliance  with  recently  established  effluent 
limits.  Examples  of  the  analytical  difficulties  are 
presented  using  the  models  effluents  containing  the 
pollutants  benzene,  ethylbenzene,  chloroform,  2,4- 
dimethylphenol,  and  4-nitrophenol.  Good  design 
and  rigorous  operation  of  wastewater  treatment 
facilities  does  not  guarantee  compliance.  Close  at- 
tention must  be  paid  to  the  taking  of  good  analyti- 
cal samples  and  to  the  application  of  good  analyti- 
cal science  in  the  laboratory.  A  mature  evaluation 
of  the  data  and  recognition  of  its  inherent  uncer- 
tainty also  is  a  must.  (Roseman-PTT) 
W89-01400 


INTERACTIONS  BETWEEN  CHLOROLIGNIN 
AND  POLYSULFONE  ULTRAFILTRATION 
MEMBRANES, 

Lappeenrannan  Teknillinen  Korkeakoulu  (Fin- 
land). 

M.  Lindstrom,  M.  Nystrom,  and  M.  Laatikainen. 
Separation    Science    and    Technology    SSTEDS, 
Vol.  23,  No.  6  and  7,  p  703-717,  1988.  8  fig,  2  tab, 
15  ref. 

Descriptors:  'Pulp  wastes,  'Bleaching  wastes, 
'Fouling.  'Membrane  processes,  'Membrane  fil- 
ters, 'Wastewater  treatment.  Chemical  properties, 
Ultrafiltration,  Chlorolignin,  Polysulfone. 

Interactions  between  chlorolignin  and  polysulfone 
ultrafiltration  membranes  have  been  studied  by 
means  of  direct  adsorption  measurements  and  ul- 
trafiltration experiments.  Electrostatic  repulsion 
between  the  negatively  charged  polyions  and  the 
surface  of  the  membrane  seems  to  govern  ultrafil- 
tration of  chlorolignin  at  pH  >  5,  which  was 
characterized  by  high  retention  and  relatively  low 
flux  reduction.  At  these  pH  values,  adsorption  of 
chlorolignin  on  polysulfone  surfaces  was  negligible 
and  irreversible  fouling  of  the  membrane  did  not 
occur.  Flux  reduction  at  high  pH  values  was 
caused  mainly  by  penetration  of  a  small  fraction  of 
chlorlignin  molecules  into  the  pores  of  the  mem- 
brane, which  caused  frictional  flux  reduction  and 
lower  retention.  These  phenomena  were  bound  to 
the  bulk  concentration  of  chlorolignin  in  solution. 
At  low  pH  values,  adsorption  of  chlorolignin  in 
the  pores  of  polysulfone  membranes  may  cause 
fouling  which  can  be  purged  by  washing  with 
alkaline  solutions.  At  low  pH  values,  the  tendency 
of  chlorolignin  to  gel  also  can  cause  gel  layer 
formation  on  the  surface  of  the  membrane.  This  gel 
layer  may  act  as  a  secondary  membrane  which 
affects  retention  and  flux  in  a  way  which  is  diffi- 
cult to  predict.  (Hammond-PTT) 
W89-01438 


TREATMENT  OF  BLEACHING  WATERS  IN 
THE  PAPER  INDUSTRY  BY  HYDROGEN 
PEROXIDE  AND  ULTRAVIOLET  RADIATION, 

Barcelona  Univ.  (Spain).  Dept.  Ingenieria  Quimica 

y  Metalurgia. 

C.  Prat,  M.  Vicente,  and  S.  Esplugas. 

Water  Research  WATRAG.  Vol.  22,  No.  6,  p  663- 

668,  June  1988.  6  fig,  2  tab.  13  ref. 

Descriptors:  'Bleaching  wastes,  'Oxidation,  'Ul- 
traviolet radiation,  'Pulp  wastes,  'Wastewater 
treatment.  Cost  analysis,  Hydrogen  peroxide.  In- 
dustrial wastes.  Photochemistry.  Kinetics,  Color, 
Hydrogen  ion  concentration. 

The  use  of  hydrogen  peroxide  combined  with  ul- 
traviolet radiation  was  examined  for  the  treatment 
of  wastewaters  from  the  chlorination  and  extrac- 
tion stages  of  paper  pulp  bleaching.  The  kinetic 
constants  corresponding  to  the  elimination  of  color 
from  these  effluents  and  their  variation  with  the 
pH  of  the  medium  were  determined.  For  a  similar 


reaction  time,  the  color  reduction  of  the  effluent 
was  greatest  at  basic  pH.  Hydrogen  peroxide  com- 
bined with  ultraviolet  radiation  always  leads  to  a 
greater  reduction  of  color  in  the  effluent  than 
when  this  oxidant  is  used  in  darkness,  but  the 
method  is  not  economically  competitive.  This  is 
because  the  improvement  in  the  rate  of  reaction  is 
not  high  enough  to  compensate  for  the  complexity 
of  the  necessary  installation  or  the  additional  oper- 
ating costs.  (Rochester-PTT) 
W89-01443 


MAXIMUM  LIKELIHOOD  ANALYSIS  OF  DIS- 
INFECTION KINETICS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

C.  N.  Haas. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  669- 

677,  June  1988.  6  fig,  7  tab.  27  ref. 

Descriptors:  'Disinfection,  'Kinetics,  'Frequency 
distribution,  'Water  treatment,  'Wastewater  treat- 
ment, 'Regression  analysis,  'Bacterial  analysis, 
Maximum  likelihood,  Comparison  studies,  Per- 
formance evaluation.  Errors. 

Disinfection  kinetics  may  be  ascertained  from  ex- 
periments using  plate-count  (or  analogous  plaque- 
count)  assays  using  sequential  linear  regression, 
nonlinear  least  squares  regression,  or  maximum 
likelihood  estimation  (assuming  Poisson  replication 
errors).  It  is  demonstrated  that  the  last  of  these 
procedures  yields  estimates  of  inactivation  param- 
eters of  lesser  bias  and  variance  than  the  other  two 
procedures,  even  when  the  true  between-replicate 
errors  are  distributed  with  variances  exceeding  the 
Poisson  distribution.  (Author's  abstract) 
W89-01444 


TREATMENT  OF  LANDFILL  LEACHATES  IN 
ON-SITE  AERATED  LAGOON  PLANTS:  EXPE- 
RIENCE IN  BRITAIN  AND  IRELAND, 

Aspinwall  and  Co.,  Shrewsbury  (England). 

H.  D.  Robinson,  and  G.  Grantham. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  733- 

747,  June  1988.  8  fig.  4  tab,  13  ref. 

Descriptors:  'Landfill  leachates,  'Aerated  lagoons, 
'Wastewater  treatment,  'Leachate  treatment, 
'Domestic  wastes.  Lagoons,  Ammonia,  Organic 
compounds.  Biological  oxygen  demand,  Iron, 
Manganese,  Zinc,  England,  Wales,  Ireland,  Chemi- 
cal oxygen  demand,  Landfills,  Automation,  Eco- 
nomic aspects,  Performance  evaluation. 

A  full-scale,  automated  leachate  treatment  plant 
has  been  operated  since  mid-1983  at  the  Bryn 
Posteg  Landfill  Site,  in  mid-Wales.  The  plant  has 
provided  high-quality  data  on  both  technical  and 
economic  aspects  over  3  yr  of  operation.  The 
leachate  treatment  plant  is  centered  on  a  large 
aerated  lagoon  with  a  long  (>  10  days)  mean 
period  of  retention;  control  systems  enable  treat- 
ment to  be  accomplished  in  an  almost  completely- 
automatic  manner,  with  minimal  attention.  During 
the  first  30  mo  of  continuous  operation  of  the 
plant,  including  2  summers  and  3  winters,  the  BOD 
of  leachate  being  treated  exceeded  10,000  mg/1  for 
extended  periods  (flow-weighted  mean  value  3700 
mg/1).  The  effluent  BOD  has  rarely  exceeded  50 
mg/1  (flow-weighted  mean  18  mg/1).  Better  than 
97%  removal  of  COD  has  been  maintained,  to- 
gether with  excellent  removal  of  ammonia,  iron, 
manganese,  and  zinc.  Treatment  costs  are  outlined 
and  summarized.  Two  similar  plants  at  Wiltshire 
(England)  and  County  Louth  (Southern  Ireland) 
are  described  briefly.  (Author's  abstract) 
W89-01451 
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SCUM  ACTINOMYCETES  IN  SEWAGE 
TREATMENT  PLANTS:  PART  1.  GROWTH  KI- 
NETICS OF  NOCARDIA  AMARAE  IN  CHE- 
MOSTAT  CULTURE, 

Bayerische    Landesanstalt    fuer   Wasserforschung, 

Munich  (Germany,  F.R.). 

M.  Baumann,  H.  Lemmer,  and  H.  Ries. 

Water  Research  WATRAG.  Vol.  22.  No.  6,  p  755- 

759,  June  1988.  1  fig,  2  tab,  15  ref.  Kuratorium  fuer 

Wasserwirtschaft  Grant  COO- 1.07/83. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Descriptors:  *Actinomycetes,  *Biological 

wastewater  treatment,  'Model  studies,  *Scum, 
•Kinetics.  Monod  equation,  Sludge  bacteria. 
Wastewater  treatment.  Bacteria.  Chemostats, 
Batch  culture.  Continuous  culture,  Comparison 
studies.  Numerical  analysis.  Physiological  ecology. 
Bacterial  growth,  Mathematical  models. 

The  scum  actinomycete  Nocardia  amarae  was 
grown  in  batch  culture  and  in  chemostat  culture  on 
a  fructose-peptone-yeast  extract  substrate.  Che- 
mostat growth  was  modeled  with  a  two-substrate 
Monod  equation  incorporating  six  parameters,  in- 
cluding maximum  growth,  kinetic  constants  for 
substrate  and  oxygen,  cell  yield,  and  wall  growth. 
These  parameters  were  identified  by  numerically 
optimizing  the  fit.  Among  the  parameters,  maxi- 
mum growth  rate  =  0.087  +  or  -  0.0075/hr  and  K 
sub  S  =  675  +  or  -  124  mg/1.  a  value  much  higher 
than  reported  for  other  sludge  bacteria.  The  results 
are  compared  with  published  findings  for  other 
sludge  bacteria  and  the  different  growth  strategies 
of  these  organisms  are  discussed.  (See  W89-01454 
thru  W89-01455)  (Author's  abstract) 
W89-01453 


SCUM  ACTINOMYCETES  IN  SEWAGE 
TREATMENT  PLANTS:  PART  2.  THE  EFFECT 
OF  HYDROPHOBIC  SUBSTRATE, 

Bayerische    Landesanstalt    fuer   Wasserforschung, 

Munich  (Germany,  F.R.). 

H.  Lemmer,  and  M.  Baumann. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  761- 

763,  June  1988.  1  tab,  6  ref.  Deutsche  Forschungs- 

gemeinschaft  Grant  Po231/l-3. 

Descriptors:  *Actinomycetes,  *Biological 

wastewater  treatment,  'Activated  sludge,  *Scum, 
•Hydrophobic  compounds,  Industrial  wastewater, 
Hexadecane,  Antifoaming  agents,  Dodecylbenzen- 
esulfonate.  Sludge  bacteria,  Wastewater  treatment, 
Bacteria,  Physiological  ecology,  Bacterial  metabo- 
lism. Residence  time,  Substrates,  Surfactants. 

The  effect  of  the  addition  of  several  hydrophobic 
substrates  (hexadecane.  industrial  wastewater  with 
a  high  content  of  nonpolar  hydrocarbons,  silicone 
antifoaming  agent,  and  dodecylbenzenesulfonate) 
on  the  growth  of  Nocardia  amarae  in  activated 
sludge  was  investigated  in  bench-scale  sewage 
treatment  plants  at  different  F/M  ratios  of  readily 
degradable  substrate  (nutrient  broth).  In  all  cases 
addition  of  hydrophobic  substances  enhanced  the 
competitional  success  of  N.  amarae  within  the 
sludge  biocenosis  compared  to  the  controls.  The 
effect  was  most  pronounced  at  low  F/M  ratios 
(i.e.,  0.07-0.15  kg/kgd).  Reasons  for  the  observed 
results  include  the  utilizability  of  these  substrates  as 
selectively  available  food  and  the  physical  effects 
that  increase  the  mean  cell  residence  time  of  actin- 
omycetes.  (See  also  W89-01453  and  W89-01455) 
(Author's  abstract) 
W89-01454 


SCUM  ACTINOMYCETES  IN  SEWAGE 
TREATMENT  PLANTS:  PART  3.  SYNERGISMS 
WITH  OTHER  SLUDGE  BACTERIA, 

Bayerische    Landesanstalt    fuer    Wasserforschung, 

Munich  (Germany,  F.R.). 

H   Lemmer,  and  M  Baumann. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  765- 

767,  June  1988.  1  tab.  7  ref.  Deutsche  Forschungs- 

gemeinschaft  Grant  Po231/l-3. 

Descriptors:  'Synergistic  effects,  *Actinomycetes, 
•Biological  wastewater  treatment,  'Activated 
sludge.  Sludge  bacteria.  Wastewater  treatment,  Po- 
lysaccharides, Bacteria,  Biodegradation,  Dcnitrifi- 
cation,  Biomass,  Hiogas,  Flotation,  Physiological 
ecology. 

Three  types  of  synergisms  by  which  the  success  of 
actinomycetes  in  the  activated  sludge  biocenosis 
might  be  enhanced  by  other  sludge  bacteria  were 
investigated  No  evidence  was  found  thai  Pseudo- 
monas  sp.,  Alcaligenes  sp.,  Flavobacterium  sp., 
Acinetobacler  sp..  and  samples  of  activated  sludge 
were  able  to  degrade  polysaccharides  in  activated 
sludge  and  provide  actinomycetes  with  soluble 
sugars.  No  evidence  was  found  that  gas  bubbles, 
which  cause  flotation  of  activated  sludge,  originate 


in  N2  from  denitrification  processes  or  in  H2S- 
production  from  activated  sludge  sampled  from 
the  secondary  clarifier.  Biomass  production  of 
two-strain  cultures  of  Nocardia  amarae  with  Pseu- 
domonas  sp.,  Alcaligenes  sp.,  Flavobacterium  sp., 
and  Acinetobacter  sp.  was  compared  with  axenic 
growth.  N.  amarae  growing  together  with  Acine- 
tobacter sp.  showed  significantly  higher  biomass 
production  than  the  sum  of  the  biomass  production 
of  the  axenic  controls.  For  the  other  pairs  no 
significant  synergism  was  detected.  (See  W89- 
01453  thru  W89-01454)  (Author's  abstract) 
W89-01455 


FLOW  THROUGH  ACTIVATED  SLUDGE 
FLOCS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

D.  -H.  Li,  and  J.  Ganczarczyk. 
Water  Research  WATRAG,  Vol.  22,  No.  6,  p  789- 
792,  June  1988.  3  fig,  2  tab,  19  ref. 

Descriptors:  'Activated  sludge,  'Floes,  'Flow  pat- 
terns, 'Permeability,  'Fluid  mechanics,  'Porosity, 
Wastewater  treatment,  Biological  wastewater 
treatment,  Biomass,  Sedimentation,  Settling  veloci- 
ty, Activated  carbon,  Coke,  Resins. 

Experimental  evidence  is  presented  to  support  the 
hypothesis  of  Hung  and  Logan  that  fluid  flows 
through  activated  sludge  floes.  The  evidence  was 
obtained  from  a  sedimentation  study  of  activated 
sludge  floes  formed  with  and  without  impermeable 
carriers.  The  settling  velocities  of  carrier/activated 
sludge  floes  formed  in  the  presence  of  activated 
carbon,  coke,  and  resin  were  at  least  no  higher 
than  the  settling  velocities  of  the  comparable  size 
floes  formed  without  carriers.  Considering  that  the 
carbon  and  coke  have  densities  much  higher  than, 
and  the  resin  density  is  closer  to,  that  of  floe 
biomass,  differences  in  the  settling  velocities  of 
activated  sludge  floes  and  carrier/activated  sludge 
floes  provide  evidence  of  fluid  flow  through  acti- 
vated sludge  floes.  (Rochester-PTT) 
W89-01459 


LAND  FARMING  OF  RESERVE  PIT  FLUIDS 
AND  SLUDGES:  FATES  OF  SELECTED  CON- 
TAMINANTS, 

Oklahoma  State  Univ..  Stillwater. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01460 


WASTEWATER  COLLECTION, 

RJN    Environmental    Associates,    Inc.,    Wheaton, 

IL 

A.  J.  Hollenbeck. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  802-804,  June  1988.  43 

ref. 

Descriptors:  'Literature  review,  'Wastewater 
treatment,  'Wastewater  collection,  'Sewer  sys- 
tems, Design  criteria.  Management  planning,  Main- 
tenance, Rehabilitation,  Safety,  Performance  eval- 
uation, Construction. 

Literature  published  in  1987  on  wastewater  collec- 
tion systems  is  summarized  under  the  following 
headings:  planning,  design,  and  construction;  sewer 
system  evaluation;  rehabilitation,  safety;  and  main- 
tenance/pumping. The  review  aims  to  include  all 
pertinent,  important  and  significant  articles  with- 
out evaluating  their  merit;  when  selections  were 
made,  availability  of  documents  and  the  presence 
of  new  information  in  the  article  were  used  as 
inclusion  criteria.  A  brief  synopsis  of  the  contents 
is  given  for  each  article  cited.  (Rochester-PTT) 
W89-01468 


WASTEWATER       TREATMENT:       PHYSICAL 
AND  CHEMICAL  METHODS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

R.  W.  Walters,  Z.  Yousefi,  A.  L.  Tarleton,  D. 
Grasso,  and  A.  Guiseppi-Elie. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60.  No.  6,  p  804-816,  June  1988. 
217  ref. 


Descriptors:  'Literature  review,  'Wastewater 
treatment,  'Chemical  treatment,  'Physical 
wastewater  treatment,  Precipitation,  Coagulation, 
Flocculation,  Flotation,  Adsorption,  Air  stripping, 
Ion  exchange,  Mixing,  Separation  techniques, 
Electrochemistry,  Aeration,  Corrosion,  Oxidation, 
Reduction,  Membrane  processes. 

Literature  published  in  1987  on  physical  and  chem- 
ical methods  of  wastewater  treatment  is  summa- 
rized under  the  following  headings:  innovative 
process  technology,  mixing/agitation,  fluid  flow, 
equalization/neutralization,  precipitation,  coagula- 
tion/flocculation,  solid/liquid  separation,  flotation, 
adsorption,  ion  exchange,  aeration/gas  transfer,  air 
stripping,  mass  transfer  separation  processes,  cor- 
rosion and  corrosion  control,  oxidation/reduction, 
electrochemical  processes,  and  membrane  process- 
es. The  review  aims  to  include  all  pertinent,  impor- 
tant and  significant  articles  without  evaluating 
their  merit;  when  selections  were  made,  availabil- 
ity of  documents  and  the  presence  of  new  informa- 
tion in  the  article  were  used  as  inclusion  criteria.  A 
brief  synopsis  of  the  contents  is  given  for  each 
article  cited.  (Rochester-PTT) 
W89-01469 


ACTIVATED  SLUDGE, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

A.  S.  Weber,  J.  A.  Silverstein,  J.  H.  Sherrard,  R. 

O.  Mines,  and  M.  S.  Kennedy. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  816-824,  June  1988. 

128  ref. 

Descriptors:  'Literature  review,  'Activated  sludge 
process,  'Process  control,  'Biological  wastewater 
treatment,  'Wastewater  treatment,  Design  criteria, 
Control  systems.  Sludge  properties,  Separation 
techniques,  Industrial  wastes,  Activated  carbon, 
Xenobiotic  compounds,  Leachates,  Nitrogen, 
Phosphorus,  Nutrient  removal,  Mathematical 
models,  Adsorption. 

Literature  published  in  1987  on  activated  sludge 
wastewater  treatment  is  summarized  under  the  fol- 
lowing headings:  process  models;  process  research; 
design,  control,  performance,  and  operation;  xeno- 
biotic compound  removal;  particulate  activated 
carbon  treatment;  industrial  wastes;  leachate;  nitro- 
gen and  phosphorus;  sludge  characteristics;  solids 
separation.  The  review  aims  to  include  all  perti- 
nent, important  and  significant  articles  without 
evaluating  their  merit;  when  selections  were  made, 
availability  of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01470 


BIOLOGICAL  FIXED-FILM  SYSTEMS, 

New  Hampshire  Univ.,   Durham.   Dept.  of  Civil 

Engineering. 

N.  E.  Kinner,  and  T.  T.  Eighmy. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  824-828,  June  1988.  72 

ref. 

Descriptors:  'Literature  review,  'Biological 
wastewater  treatment,  'Fixed-film  reactors, 
'Wastewater  treatment,  'Filtration,  'Biofilms, 
Trickling  filters,  Aerobic  digestion,  Anaerobic  di- 
gestion, Model  studies,  Activated  carbon,  Fluid- 
ized  beds,  Performance  evaluation,  Rotating  bio- 
logical contactors. 

Literature  published  in  1987  on  wastewater  treat- 
ment with  fixed-film  reactors  is  summarized  under 
the  following  headings:  rotating  biological  contac- 
tors, trickling  filters,  biological  activated  carbon, 
biofilters,  submerged  filters,  fluidized  beds,  innova- 
tive fixed-film  processes,  biofilm  growth,  biofilm 
models,  biofilm  modeling  and  research  with  experi- 
mental verification,  and  anaerobic  and  anoxic  bio- 
film systems.  The  review  aims  to  include  all  perti- 
nent, important  and  significant  articles  without 
evaluating  their  merit;  when  selections  were  made, 
availability  of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01471 


LAGOONS,  PONDS,  AND  AEROBIC  DIGES- 
TION, 

C.  W.  Bryant. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  828-831,  June  1988.  62 

ref. 

Descriptors:  'Literature  review,  'Aerated  lagoons, 
•Wastewater  treatment,  *Waste  stabilization, 
•Aerobic  digestion.  Heavy  metals,  Pathogens,  Per- 
formance evaluation,  Design  criteria,  Lagoons, 
Stabilization  lagoons,  Thermophilic  digestion, 
Ponds. 

Literature  published  in  1987  on  lagoons,  ponds, 
and  aerobic  digestion  for  wastewater  treatment  is 
summarized  under  the  following  headings:  biology, 
performance,  aerobic  digestion,  and  aerobic  ther- 
mophilic digestion.  Specific  topics  discussed  in- 
cluded heavy  metal  removal,  pathogen  removal, 
and  performance  evaluation.  The  review  aims  to 
include  all  pertinent,  important  and  significant  arti- 
cles without  evaluating  their  merit;  when  selec- 
tions were  made,  availability  of  documents  and  the 
presence  of  new  information  in  the  article  were 
used  as  inclusion  criteria.  A  brief  synopsis  of  the 
contents  is  given  for  each  article  cited.  (Rochester- 
PTT) 
W89-01472 


ANAEROBIC  PROCESSES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

S.  Goodwin,  and  R.  F.  Hickey. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  6,  p  831-837,  June  1988. 
100  ref. 

Descriptors:  *Literature  review,  'Wastewater 
treatment,  •Anaerobic  conditions,  'Anaerobic  di- 
gestion, *Biological  wastewater  treatment,  'Proc- 
ess control,  Monitoring,  Toxins,  Model  studies, 
Operations,  Wastewater  facilities,  Hydrogen  ion 
concentration,  Temperature. 

Literature  published  in  1987  on  anaerobic 
wastewater  treatment  is  summarized  under  the  fol- 
lowing headings:  microbiology;  degradation  of 
toxic  compounds;  inhibition  of  anaerobic  systems; 
process  monitoring,  control,  and  modeling;  attach- 
ment and  start-up  of  anaerobic  systems;  acidogenic 
conversion;  high-rate  anaerobic  reactor  operation; 
and  anaerobic  digester  operation.  The  review  aims 
to  include  all  pertinent,  important  and  significant 
articles  without  evaluating  their  merit;  when  selec- 
tions were  made,  availability  of  documents  and  the 
presence  of  new  information  in  the  article  were 
used  as  inclusion  criteria.  A  brief  synopsis  of  the 
contents  is  given  for  each  article  cited.  (Rochester- 
PTT) 
W89-01473 


SLUDGE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
P.  T.  Bowen,  J.  M.  Entwistle,  J.  E.  Hendrick,  J.  S. 
Quillin,  and  U.  N.  Tyagi. 

Journal  -  Water  Pollution  Control  Federation 
JWPFAS,  Vol.  60,  No.  6,  p  837-844,  June  1988. 
130  ref. 

Descriptors:  'Literature  review,  'Sludge  disposal, 
•Wastewater  treatment,  *Sludge  utilization,  •Bio- 
logical wastewater  treatment,  *Water  treatment, 
Sludge  properties,  Sludge  conditioning,  Sludge 
thickening,  Sludge  drying,  Sludge  stabilization, 
Sludge  inactivation,  Reclamation,  Land  applica- 
tion, Pathogens. 

Literature  published  in  1987  on  sludge  treatment, 
sludge  utilization,  and  sludge  disposal  is  summa- 
rized under  the  following  headings:  sludge  proper- 
ties, thickening,  conditioning,  dewatering,  stabili- 
zation and  inactivation,  ultimate  disposal  (reclama- 
tion, land  application,  and  pathogens),  and  water 


treatment  plant  sludges.  The  review  aims  to  in- 
clude all  pertinent,  important  and  significant  arti- 
cles without  evaluating  their  merit;  when  selec- 
tions were  made,  availability  of  documents  and  the 
presence  of  new  information  in  the  article  were 
used  as  inclusion  criteria.  A  brief  synopsis  of  the 
contents  is  given  for  each  article  cited.  (Rochester- 
PTT) 
W89-01474 


ON-SITE  ALTERNATIVES  FOR  TREATMENT 
AND  DISPOSAL, 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA. 

S.  M.  Pause. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  844-845,  June  1988.  18 

ref. 

Descriptors:  'Literature  review,  'On-site  systems, 
•Wastewater  treatment,  'Wastewater  disposal, 
'Land  disposal,  Animal  wastes,  Domestic  wastes, 
Groundwater  pollution,  Design  criteria,  Ground- 
water mounds,  Septic  wastewater,  Water  pollution 
sources,  Path  of  pollutants,  Performance  evalua- 
tion, Site  selection. 

Literature  published  in  1987  on  on-site  alternatives 
for  treatment  and  disposal  of  wastewater  is  summa- 
rized under  the  following  headings:  pollution  from 
on-site  systems  (animal  wastes,  domestic  wastes, 
septic  system  groundwater  mounds),  design  and 
siting  of  on-site  systems,  and  performance  of  on- 
site  systems.  The  review  aims  to  include  all  perti- 
nent, important  and  significant  articles  without 
evaluating  their  merit;  when  selections  were  made, 
availability  of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01475 


DISINFECTION, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

A.  D.  Venosa,  and  R.  A.  Isaac. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  845-852,  June  1988. 

106  ref. 

Descriptors:  'Literature  review,  'Wastewater 
treatment,  'Disinfection,  'Microbiological  studies, 
'Chemical  treatment,  Cooling  towers,  Halogens, 
Oxidation,  Ozonation,  Irradiation,  Lagoons,  Elec- 
tric fields,  Copper,  Chemical  analysis,  Byproducts, 
Sanitary  wastewater,  Oxychlorine  compounds, 
Ozone,  Maturation  ponds,  Stabilization  lagoons, 
Chemical  reactions. 

Literature  published  in  1987  on  disinfection  of 
wastewater  is  summarized,  including  microbiology 
and  chemistry.  Specific  topics  are  halogen  disinfec- 
tion, oxychlorine  compounds,  ozone,  ultraviolet 
light,  photo-oxidation  disinfection,  gamma  radi- 
ation for  disinfection,  maturation  ponds,  lagooning, 
electric  fields,  copper  for  disinfection  of  sanitary 
wastewater,  disinfection  of  cooling  towers,  analyti- 
cal chemistry,  formation  of  byproducts  and  their 
control,  treatment  of  wastes  resulting  from  disin- 
fection, and  chemical  reactions  in  the  disinfection 
process.  The  review  aims  to  include  all  pertinent, 
important  and  significant  articles  without  evaluat- 
ing their  merit;  when  selections  were  made,  avail- 
ability of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01476 


TREATMENT  PLANT  MANAGEMENT,  OPER- 
ATION AND  MAINTENANCE, 

Baker/TSA,  Inc.,  Coraopolis,  PA. 

G.  M.  Wong-Chong. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  852-854,  June  1988.  56 

ref. 

Descriptors:  'Literature  review,  'Management, 
•Operations,  'Maintenance,  'Wastewater  facilities, 
Process  control,  Control  systems,  Automation, 
Training,  Safety. 


Literature  published  in  1987  on  management,  oper- 
ation, and  maintenance  of  wastewater  treatment 
plants  is  summarized  under  the  following  headings: 
management  safety  and  training,  process  operation, 
process  maintenance,  and  instrumentation  and  au- 
tomation. The  review  aims  to  include  all  pertinent, 
important  and  significant  articles  without  evaluat- 
ing their  merit;  when  selections  were  made,  avail- 
ability of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01477 


WASTEWATER  RECLAMATION  AND  REUSE, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-01478 


LAND  APPLICATION  OF  WASTEWATER, 

ERM-Southeast,  Inc.,  Marietta,  GA. 

J.  Zirschky,  and  A.  R.  Abernathy. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  857-858,  June  1988.  32 

ref. 

Descriptors:  'Literature  review,  'Wastewater  dis- 
posal, 'Wastewater  treatment,  'Land  disposal,  'Bi- 
ological wastewater  treatment,  Overland  flow,  Soil 
genesis,  Phosphorus  removal.  Water  hyacinth. 
Duckweed,  Aquatic  plants,  Artificial  wetlands,  Ni- 
trogen removal,  Storm  runoff,  Aquatic  plant  fil- 
ters. 

Literature  published  in  1987  on  land  application  of 
wastewater  is  summarized  under  the  following 
headings:  slow  rate,  overland  flow,  and  miscellane- 
ous. Specific  topics  include  wastewater  irrigation, 
changes  in  soil  properties  resulting  from  land  appli- 
cation, phosphorus  removal  efficiencies,  water 
hyacinths  and  duckweed  for  secondary  treatment 
of  wastewater,  aquatic  plant  filters,  and  construct- 
ed wetlands  for  nitrogen  removal  and  treatment  of 
stormwater  runoff.  The  review  aims  to  include  all 
pertinent,  important  and  significant  articles  with- 
out evaluating  their  merit;  when  selections  were 
made,  availability  of  documents  and  the  presence 
of  new  information  in  the  article  were  used  as 
inclusion  criteria.  A  brief  synopsis  of  the  contents 
is  given  for  each  article  cited.  (Rochester-PTT) 
W89-01479 


HEALTH  EFFECTS  ASSOCIATED  WITH 
WASTEWATER  TREATMENT,  DISPOSAL, 
AND  REUSE, 

Alberta  Univ.,  Edmonton.  Div.  of  Health  Services 

Administration. 

S.  E.  Hrudey,  and  E.  J.  Hrudey. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  858-864,  June  1988. 

106  ref. 

Descriptors:  'Literature  review,  'Public  health, 
'Wastewater  disposal,  'Wastewater  collection, 
'Wastewater  facilities,  'Wastewater  reuse,  'Popu- 
lation exposure,  Wastewater  treatment,  Feces,  Mu- 
nicipal wastes,  Water  supply  systems,  Water  pollu- 
tion, Contamination,  Industrial  wastes,  Hazardous 
wastes,  Sludge  handling. 

Literature  published  in  1987  on  health  effects  of 
wastewater  management  is  summarized  under  the 
following  headings:  wastewater  collection  systems 
and  treatment  plants,  sludge  handling  and  disposal, 
excreta  and  wastewater  disposal,  excreta  and 
wastewater  reuse,  contamination  of  water  supplies, 
municipal  solid  wastes,  and  industrial  and  hazard- 
ous wastes.  The  review  aims  to  include  all  perti- 
nent, important  and  significant  articles  without 
evaluating  their  merit;  when  selections  were  made, 
availability  of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01480 
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MEAT,  FISH,  AND  POULTRY  PROCESSING 

WASTES, 

W.  T.  McComis,  and  J.  H.  Litchfield. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  868-870,  June  1988.  37 

ref. 

Descriptors:  'Literature  review,  'Food-processing 
wastes.  'Industrial  wastewater.  Meat  processing 
industry,  Fish  processing  industry,  Poultry  indus- 
try. Chemical  treatment.  Biological  wastewater 
treatment,  Water  pollution  control. 

Literature  published  in  1987  on  meat,  fish,  and 
poultry  processing  wastes  in  relation  to  water  pol- 
lution control  is  summarized  under  the  following 
headings:  meat  processing,  fish  processing,  and 
poultry  processing.  Various  methods  of  chemical 
and  biological  treatment  of  these  wastewaters  are 
discussed.  The  review  aims  to  include  all  pertinent, 
important  and  significant  articles  without  evaluat- 
ing their  merit;  when  selections  were  made,  avail- 
ability of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01482 


FRUIT,  GRAIN,  AND  VEGETABLE  WASTES, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

Engineering. 

M.  B.  Borup,  G.  A.  Hesketh,  and  J.  Zirschky. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  870-872,  June  1988  31 

ref. 

Descriptors:  'Literature  review,  'Food-processing 
wastes,  'Industrial  wastewater,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  Land  dis- 
posal, Cost  analysis,  Fruit  crops,  Vegetable  crops, 
Grain  crops,  Agricultural  wastes. 

Literature  published  in  1987  on  treatment  of  fruit, 
grain,  and  vegetable  wastewaters  is  summarized. 
Biological  treatment  and  land  disposal  of  these 
wastewaters  are  discussed,  including  costs  of  vari- 
ous alternatives.  The  review  aims  to  include  all 
pertinent,  important  and  significant  articles  with- 
out evaluating  their  merit;  when  selections  were 
made,  availability  of  documents  and  the  presence 
of  new  information  in  the  article  were  used  as 
inclusion  criteria.  A  brief  synopsis  of  the  contents 
is  given  for  each  article  cited.  (Rochester-PTT) 
W89-01483 


FERMENTATION  INDUSTRY, 

Alabama  Univ.  in  Birmingham.  School  of  Public 

Health. 

J.  F.  Manning,  and  S.  C.  Chiesa. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  872-874,  June  1988.  27 

ref. 

Descriptors:  'Literature  review,  'Brewery  wastes, 
•Distillery  wastes,  'Fermented  products, 
•Wastewater  treatment,  'Industrial  wastewater, 
Biological  oxygen  demand,  Chemical  oxygen 
demand,  Pharmaceutical  industry,  Alcohols,  Fuel. 

Literature  published  in  1987  on  management  of 
wastes  from  fermentation  industries  is  summarized 
under  the  following  headings:  brewery  wastes,  al- 
cohol fuel  production  wastes,  pharmaceutical  pro- 
duction wastes,  distillery  wastes,  and  other  fermen- 
tation industry  wastes.  Various  approaches  to  re- 
ducing BOD  and  COD  of  these  wastes  are  dis- 
cussed. The  review  aims  to  include  all  pertinent, 
important  and  significant  articles  without  evaluat- 
ing their  merit;  when  selections  were  made,  avail- 
ability of  documenti  and  the  presence  of  new 
Information  In  the  article  were  used  as  Inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-0I484 


DAIRY  WASTES, 

R.  F.  Pico. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  874-876,  June  1988.  20 

ref. 


Descriptors:  'Literature  review,  'Dairy  wastes, 
•Industrial  wastewater,  *Farm  wastes! 
•Wastewater  treatment,  'Biological  wastewater 
treatment,  Case  histories,  Biological  oxygen 
demand,  Chemical  oxygen  demand,  Wastewater 
facilities,  Operations,  Anaerobic  digestion. 

Literature  published  in  1987  on  treatment  of  dairy 
industry  wastewaters  is  summarized,  including  re- 
sults of  research  and  case  histories  (anaerobic  bio- 
logical methods  of  reducing  BOD  and  COD  and 
management  of  treatment  plant  operations).  The 
review  aims  to  include  all  pertinent,  important  and 
significant  articles  without  evaluating  their  merit; 
when  selections  were  made,  availability  of  docu- 
ments and  the  presence  of  new  information  in  the 
article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01485 


AGRICULTURAL  WASTES, 

Georgia  Tech  Research  Inst.,  Atlanta. 
S.  R.  Harper,  C.  C.  Ross,  and  G.  E.  Valentine. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  6,  p  876-884,  June  1988 
165  ref. 

Descriptors:  'Farm  wastes,  'Literature  review, 
'Agricultural  wastes,  'Wastewater  treatment,  'Bi- 
ological wastewater  treatment,  Process  control. 
Aerobic  digestion,  Composting,  Anaerobic  diges- 
tion, Crop  residues,  Manure,  Separation  tech- 
niques, Odor  control,  Air  pollution  control, 
Wastewater  renovation,  Water  reuse,  Runoff  con- 
trol, Fertilizers,  Soil  properties,  Aquaculture,  Re- 
cycling, Waste  recovery,  Surveys. 

Literature  published  in  1987  on  management  of 
wastewaters  from  agriculture  is  summarized,  in- 
cluding the  following:  regional/international  waste 
surveys,  agricultural  waste  characteristics,  agricul- 
tural wastewater  treatment  (aerobic  digestion  and 
composting),  anaerobic  treatment  (crops  and  crop 
residues,  cattle  manure  and  mixtures,  swine 
manure,  poultry  manure,  and  modeling  and  process 
control),  miscellaneous  treatment  considerations 
(solid/liquid  separation,  odor  and  air  quality  con- 
trol, and  runoff  and  runoff  control),  water  recycle 
and  reuse  (fertilizers  and  soil  conditioners),  aqua- 
culture,  and  use  of  wastes  (animal  feeds,  chemical 
feedstocks,  combustion,  and  manufacturing  and 
construction  materials).  The  review  aims  to  in- 
clude all  pertinent,  important  and  significant  arti- 
cles without  evaluating  their  merit;  when  selec- 
tions were  made,  availability  of  documents  and  the 
presence  of  new  information  in  the  article  were 
used  as  inclusion  criteria.  A  brief  synopsis  of  the 
contents  is  given  for  each  article  cited.  (Rochester- 
PTT) 
W89-01486 


TEXTILE  WASTES, 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA 

K.  A.  Groff,  and  B.  R.  Kim. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  884-886,  June  1988.  42 

ref. 

Descriptors:  'Literature  review,  'Textile  industry, 
•Industrial  wastes,  'Wastewater  treatment,  ♦Bio- 
logical wastewater  treatment,  Chemical  treatment, 
Recycling,  Waste  recovery,  Water  pollution  con- 
trol. 

Literature  published  in  1987  on  textile  wastes  in 
relation  to  water  pollution  control  is  summarized 
under  the  following  headings:  biological  treatment, 
physical  and  chemical  treatment,  and  recycle  and 
recovery,  The  review  aims  to  include  all  pertinent, 
Important  and  significant  articles  without  evaluat- 
ing their  merit;  when  selections  were  made,  avail- 
ability of  documents  and  the  presence  of  new 
Information  In  the  article  were  used  as  Inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01487 


PETROLEUM  PROCESSING  AND  SYNTHET- 
IC FUELS, 


Scholler,  P.O.  Box  26968,  Philadelphia,  PA  19134. 
B.  W.  Cowan,  J.  A.  Thomas,  and  E.  L.  Stover. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  6,  p  890-893,  June  1988.  71 
ref. 

Descriptors:  'Literature  review,  'Oil  industry, 
•Industrial  wastes,  'Fuel,  'Wastewater  treatment, 
•Water  pollution  control,  Air  flotation,  Anaerobic 
digestion,  Biodegradation.  Oil  shale,  Wastewater 
analysis,  Waste  recovery,  Toxicity,  Coal  conver- 
sion, Solid  wastes,  Leaching. 

Literature  published  in  1987  on  petroleum  process- 
ing and  synthetic  fuel  manufacturing  from  the  per- 
spective of  water  pollution  control  is  summarized. 
Topics  include:  biodegradation  of  petroleum 
wastes,  dissolved  air  flotation,  anaerobic  digestion, 
land  treatment  for  biodegradation  of  petroleum 
wastes,  oil  shale  waste  characteristics,  toxicity  of 
synfuels  wastewater  plant  emissions,  biodegrada- 
tion of  constituents  of  coal  conversion 
wastewaters,  and  leaching  behavior  and  reuse  of 
coal  gasification  solid  wastes.  The  review  aims  to 
include  all  pertinent,  important  and  significant  arti- 
cles without  evaluating  their  merit;  when  selec- 
tions were  made,  availability  of  documents  and  the 
presence  of  new  information  in  the  article  were 
used  as  inclusion  criteria.  A  brief  synopsis  of  the 
contents  is  given  for  each  article  cited.  (Rochester- 
PTT) 
W89-01489 


METAL  FINISHING  AND  PROCESSING, 

CH2M/Hill,  Reston,  VA. 

T.  E.  Higgins,  and  D.  P.  Desher. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  904-909,  June  1988.  86 

ref. 

Descriptors:  *Literature  review,  'Metal-finishing 
wastes,  'Industrial  wastewater,  'Wastewater  treat- 
ment, Regulations,  Heavy  metals,  Waste  recovery, 
Waste  minimization,  Sludge,  Cyanide. 

Literature  published  in  1987  on  metal  finishing  and 
processing  wastes  in  relation  to  water  pollution 
control  is  summarized  under  the  following  head- 
ings: regulatory  aspects,  heavy  metal  treatment, 
waste  minimization  and  metal  recovery  techniques, 
sludge  management,  and  cyanide  treatment.  The 
review  aims  to  include  all  pertinent,  important  and 
significant  articles  without  evaluating  their  merit; 
when  selections  were  made,  availability  of  docu- 
ments and  the  presence  of  new  information  in  the 
article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-0I491 


CHEMICALS  AND  ALLIED  PRODUCTS, 

Union  Carbide  Corp.,  South  Charleston,  WV. 
M.  P.  del  Pino,  and  R.  L.  Blessing. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  6,  p  909-916,  June  1988. 
116  ref. 

Descriptors:  'Literature  review.  'Chemical  indus- 
try, *Fate  of  pollutants,  *Wastewater  treatment, 
Solute  transport.  Water  pollution  effects,  Toxicity, 
Aquatic  organisms.  Model  studies,  Aerobic  diges- 
tion, Anaerobic  digestion.  Ozonation,  Ultraviolet 
radiation,  Separation  techniques,  Membrane  proc- 
esses, Land  disposal,  Waste  disposal,  Biological 
wastewater  treatment.  Land  disposal,  Sludge  man- 
agement. 

Literature  published  in  1987  on  chemicals  and 
allied  products  In  relation  to  water  pollution  con- 
trol is  summarized  under  the  following  headings: 
environmental  fate  and  effect  (environmental  regu- 
lations, transport/transformation,  and  aquatic  tox- 
icity), biological  treatment  (modeling,  aerobic 
treatment,  and  anaerobic  treatment),  physical 
chemical  treatment  (air  stripping,  activated  carbon 
treatment,  ozone/ozone-UV  treatment,  and  mem- 
brane separation),  land  treatment/disposal,  and 
sludge/residue  management.  The  review  aims  to 
include  all  pertinent,  important  and  significant  arti- 
cles without  evaluating  their  merit;  when  selec- 
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tions  were  made,  availability  of  documents  and  the 
presence  of  new  information  in  the  article  were 
used  as  inclusion  criteria.  A  brief  synopsis  of  the 
contents  is  given  for  each  article  cited.  (Rochester- 
PTT) 
W89-01492 


SOLID    AND    HAZARDOUS    WASTES    AND 
WATER  QUALITY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic   entry   see   Field    5G. 

W89-01494 


PURIFICATION  OF  DOMESTIC 

WASTEWATER  BY  THREE  PLANTINGS  OF 
HELIOPHYTES  AND  A  MICROPHYTE 
LAGOON  UNDER  THE  SAME  TEMPERA- 
TURE CLIMATE  (EPURATION  COMPAREE 
DES  EAUX  USEES  DOMESTIQUES  PAR 
TROIS  PLANTATIONS  HELIOPHYTIQUES  ET 
PAR  UN  LAGUNAGE  A  MICROPHYTES  SOUS 
UN  MEME  CLIMATE  TEMPERE), 
Fondation  Univ.  Luxemborgeoise,  Arlon  (Bel- 
gium). 

M.  Radoux,  and  D.  Kemp. 

Acta  Oecologica,  Oecologica  Applicata 
AOSADN,  Vol.  9,  No.  1,  p  25-38,  1988.  7  fig,  1 
tab,  17  ref.  English  summary. 

Descriptors:  'Wastewater  treatment,  'Pollution 
load,  'Heliophytes,  'Macrophytes,  'Biological 
wastewater  treatment,  Municipal  wastewater,  La- 
goons, Nitrogen,  Phosphorus,  Chemical  oxygen 
demand,  Water  pollution,  Pollutants,  Domestic 
water. 

The  purification  efficiency  of  four  small 
wastewater  treatment  systems  (three  cultures  of 
helophytes-Typhalatifolia,  Iris  pseudacorus,  Epi- 
lobium  hirsutum,-and  a  microphyte  lagoon)  was 
studied  during  the  second  and  third  year  of  func- 
tioning with  an  exclusive  supply  of  domestic 
wastewater.  Each  system  consisted  of  four  basins 
on  four  successive  levels.  The  load  of  pollution 
corresponded,  in  all  cases,  to  one  inhabitant-equiv- 
alent per  6  sq  m.  Water  pollution  removal  by  the 
different  systems  was  estimated  for  the  following 
parameters:  total  chemical  oxygen  demand  (COD), 
suspended  solids  (SS),  total  nitrogen  and  total 
phosphorus.  The  results  showed  that  the  micro- 
phyte lagoon  was  less  efficient  than  the  macro- 
phyte  plantations  for  COD  and  SS  retention.  The 
Typha  and  Iris  populations  increased  the  purifica- 
tion efficiency  for  total  nitrogen  and  total  phos- 
phorus while  the  Epilobium  system  was  less  effi- 
cient than  the  lagoon  in  winter  for  these  param- 
eters. Water  purification  by  all  systems  showed 
cyclical  variations.  These  cycles  were  more  or  less 
marked  and  regular  depending  on  the  system  con- 
cerned, the  pollution  parameter  considered,  the 
climate,  or  the  features  of  the  polluted  input  water. 
(Author's  abstract) 
W  89-0 1524 


TREATMENT  AND  DISPOSAL  TECHNOL- 
OGIES FOR  LIQUID  HAZARDOUS  WASTES 
ALTERNATIVES  TO  SUBSURFACE  INJEC- 
TION, 

Engineering-Science,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5E. 
W  89-0 1594 


ECONOMIC  IMPACTS  OF  ALTERNATIVE 
TECHNOLOGIES  FOR  TREATMENT  AND 
DISPOSAL  OF  LIQUID  HAZARDOUS 
WASTES, 

Engineering-Science,  Inc.,  Atlanta,  OA. 
For  primary  bibliographic  entry  »ee  Field  3E. 
W89-01393 


SUPERCRITICAL  DEEP  WELL  WET  OXIDA- 
TION OF  LIQUID  ORGANIC  WASTES, 

Vertox,  Inc.,  Dallas,  TX. 

J.  M.  Smith,  and  T.  J.  Raptis. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  715- 


732,  5  fig,  5  tab,  10  ref. 

Descriptors:  'Organic  wastes,  'Injection  wells, 
•Disposal  wells,  'Oxidation,  'Wastewater  disposal, 
•Wastewater  treatment,  Deep  wells,  Hazardous 
wastes,  Domestic  wastes,  Waste  disposal,  Industri- 
al wastes,  Waste  management,  Costs,  Deep  well 
reactors. 

The  concept  and  practice  of  wet  oxidation  of 
organic  waste  materials  is  well  established  in  the 
United  States.  The  Zimpro  process,  based  on  the 
early  work  of  Zimmerman  has  been  practiced  in 
the  U.S.  since  the  early  1960's  for  the  conditioning 
and  oxidation  of  municipal  sludge.  The  use  of  the 
deep  well  process  configuration  as  a  more  satisfac- 
tory and  economical  engineering  approach  to  the 
application  of  wet  oxidation  concepts  for  munici- 
pal wastewater  treatment  wastes  began  in  1975 
with  the  U.S.  EPA  support  of  the  Vertical  Tube 
Reactor  project  in  Longmont,  Colorado.  The  his- 
tory of  the  development  of  subcritical  deep  well 
oxidation  technology  from  1975  through  1985  is 
reviewed,  and  an  important  extension  of  this  tech- 
nology to  achieve  supercritical  oxidation  of  munic- 
ipal, industrial  and  hazardous  waste  in  a  deep  well 
reactor  is  described.  Supercritical  water  chemistry 
is  briefly  described  along  with  the  particular  ad- 
vantages of  the  deep  well  reactor  configuration  for 
achieving  the  necessary  reactor  conditions  for  de- 
struction of  toxic  and  hazardous  wastes.  The  super- 
critical deep  well  reactor  technology  is  at  an  early 
stage  of  development.  The  process  has  been  shown 
to  be  fundamentally  sound  and  to  offer  the  indus- 
trial community  of  the  U.S.  a  heretofore  unrecog- 
nized alternative  to  present  day  means  of  liquid 
organic  industrial  and  hazardous  waste  disposal. 
Cost  projections  suggest  a  total  off-site  treatment 
cost  of  from  $0.05  to  $0. 1 5  gallon  and  an  on-site 
cost  of  $0.02  to  $0.5  gallon.  (See  also  W89-01564) 
(Author's  abstract) 
W89-01596 


PRINCIPLES  OF  BIORECLAMATION  OF 
CONTAMINATED  GROUND  WATER  AND 
LEACHATES, 

Drexel   Univ.,   Philadelphia,   PA.   Dept.  of  Civil 

Engineering. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-01644 


WASTE     IMMOBILIZATION     IN     CEMENT- 
BASED  GROUTS, 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-01651 


PROCESS  TECHNOLOGY  FOR  THE  BIOLOG- 
ICAL TREATMENT  OF  TOXIC  ORGANIC 
WASTES, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  F.  Rozich,  and  A.  F.  Gaudy. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.   1986.  p 
319-333,  6  fig,  2  tab,  12  ref. 

Descriptors:  'Waste  disposal,  'Biodegradation, 
•Organic  wastes,  'Wastewater  treatment,  •Biolog- 
ical wastewater  treatment,  'Hazardous  wastes, 
'Toxic  wastes,  Kinetics,  Activated  sludge  process, 
Biomass,  Aerobic  digestion. 

The  results  of  several  years'  work  on  the  aerobic 
biological  treatment  of  toxic  organic  wastes  is  pre- 
sented. Based  on  this  work,  a  number  of  engineer- 
ing strategies  applicable  to  the  biological  treatment 
of  Inhibitory  organic  compounds  are  suggested, 
The  kinetics  of  microbial  growth  on  toxic,  or 
Inhibitory  wastes  and  on  nontoxic,  or  conventional 
wastes  are  compared  and  contrasted  by  illustrating 
both  the  differences  and  similarities  with  the  biode- 
gradation kinetics  of  these  different  types  of 
wastes.  It  is  essential  to  characterize  the  nature  of 
microbial  growth  kinetics  on  a  particular  waste  in 
order  to  recommend  relevant  treatment  models  for 
designing  and  operating  effective  treatment  facili- 
ties. A  key  requirement  for  the  design  and  oper- 


ation of  biological  treatment  facilities  is  to  have  a 
relatively  accurate  assessment  of  both  the  range 
and  variability  of  the  biokinetic  constants  that 
characterize  the  biomass  that  is  responsible  for 
purification  of  a  particular  waste.  These  constants 
can  be  classified  as  the  biokinetic  growth  constants 
and  the  maintenance  constants.  The  latter  group  is 
responsible  for  quantifying  sludge  production  in  a 
biological  treatment  system  while  the  former 
group  quantifies  the  relationship  between  biomass 
growth  rate  and  exogenous  substrate  (waste)  con- 
centration. Methods  for  evaluating  the  mainte- 
nance constants  are  relatively  straightforward  and 
are  the  same  for  both  inhibitory  and  noninhibitory 
wastes.  The  situation  is  different,  however,  for  the 
biokinetic  growth  constants.  For  noninhibitory 
wastes,  only  two  biokinetic  constants  are  used  in 
the  growth  rate  function,  whereas  for  inhibitory 
wastes,  three  biokinetic  growth  constants  are  used. 
A  number  of  methodologies  are  presented  that  can 
be  used  for  collecting  growth  data  and  for  evaluat- 
ing the  biokinetics  constants  for  acclimated  popula- 
tions growing  on  inhibitory  compounds.  The  de- 
velopment and  application  of  design  and  operating 
equations  that  can  be  used  for  activated  sludge 
processes  treating  toxic  wastes  are  discussed.  (See 
also  W89-01634)  (Author's  abstract) 
W89-01652 


TRADEOFFS  BETWEEN  STREAM  REGULA- 
TION AND  POINT  SOURCE  TREATMENTS  IN 
COST-EFFECTIVE  WATER  QUALITY  MAN- 
AGEMENT, 

Tennessee  Valley  Authority,  Norris.  Water  Sys- 
tems Development  Branch. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-01758 


WASTEWATER  DISINFECTION. 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

Manual  of  Practice  No.  FD-10.  Water  Pollution 

Control    Federation,    Alexandria,    Virginia.    1986. 

165p. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, Manuals,  Chlorination,  Chlorine  dioxide,  Bro- 
mine chloride,  Ultraviolet  light.  Ozonation. 

This  manual  is  the  culmination  of  the  combined 
efforts  of  the  Water  Pollution  Control  Federation's 
Wastewater  Disinfection  and  Technical  Practice 
Committees  to  provide  comprehensive  information 
on  the  disinfection  of  municipal  wastewaters.  It 
covers  chlorination,  as  well  as  the  major  alterna- 
tives to  chlorination:  ozone,  chlorine  dioxide,  bro- 
mine chloride,  and  ultraviolet  light.  The  goal  is  to 
provide  operations  personnel,  design  engineers, 
and  regulatory  officials  with  a  reference  of  current 
disinfection  practices.  No  attempt  is  made  to  com- 
pare different  treatment  methods.  Rather,  the  aim 
is  to  provide  factual  evidence  concerning  the 
useful  applications  of  each  method.  (Lantz-PTT) 
W89-01819 


OPERATION  OF  EXTENDED  AERATION 
PACKAGE  TREATMENT  PLANTS. 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

Manual  of  Practice  No.  OM-7.   Water   Pollution 

Control  Federation,  Washington,  DC.   1985.  95p. 

Descriptors:  'Aeration,  'Wastewater  treatment, 
♦Wastewater  facilities,  Biological  treatment, 
Wastewater  management,  Monitoring. 

Thousands  of  small  package  extended  aeration 
wastewater  treatment  plants  ore  currently  In  oper- 
ation throughout  the  world.  Many  of  these  plants 
are  operated  by  Individuals  with  little  formal  train- 
ing or  experience  in  the  wastewater  treatment 
field.  This  manual  alms  to  provide  a  plain  language 
or  nontechnical  explanation  of  the  operation  of  a 
puckage  extended  aeration  treatment  plant.  Where 
equations  or  technical  terms  are  required,  explana- 
tions in  plain  language  follow.  This  manual  is  for 
the  operator  who  has  completed  grades  8  through 
12,  who  is  operating  a  treatment  plant  with  a 
design  flow  of  up  to  5  liters  per  second  (100,000 
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gallons  per  day),  generally  without  a  laboratory  or 
operating  building  on  site,  and  whose  vehicle 
serves  as  an  office.  This  manual  should  be  used  in 
conjunction  with  the  manufacturer's  Operations 
and  Maintenance  (O  and  M)  manual,  because  each 
O  and  M  manual  will  be  specific  for  a  particular 
plant  and  will  usually  list  a  maintenance  schedule 
for  various  parts  of  the  system  (Lantz-PTT) 
W89-0I820 


PRIME  MOVERS  ENGINES,  MOTORS,  TUR- 
BINES, PUMPS,  BLOWERS  AND  GENERA- 
TORS. 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

For  primary  bibliographic  entry  see  Field  8C. 

W89-01821 


ECOLOGICAL  CONSIDERATIONS  IN  WET- 
LANDS TREATMENT  OF  MUNICIPAL 
WASTEWATERS. 

Van  Nostrand  Reinhold  Company,  New  York. 
1985.  473p.  Edited  by  Paul  J.  Godfrey,  Edward  R. 
Kaynor.  Sheila  Pelczarski,  and  Jay  Benforado. 
Contract  No.  RFP  FWS-9-82-001. 

Descriptors:  *Land  treatment,  *Wetlands  treat- 
ment, 'Municipal  wastewater,  'Wetlands, 
•Wastewater  treatment,  'Ecological  effects,  Eco- 
systems, Public  health,  Water  pollution  effects. 
Case  studies,  Nutrients,  Hydrology. 

Thirty-one  papers  are  presented  within  the  format 
of  seven  topical  'sessions'  and  an  eight  session  that 
attempts  to  pull  together  and  synthesize  the  di- 
verse findings  and  conclusions  of  the  conference. 
Session  I  deals  with  state-of-the-art  engineering 
applications  of  wastewater  to  wetlands.  Session  II 
deals  with  the  multiplicity  of  environmental  values 
and  perspectives  that  must  be  considered.  Session 
III  shifts  the  emphasis  to  specifics  of  ecosystem 
dynamics,  particularly  the  interaction  between  hy- 
drology and  nutrients.  Session  IV  addresses  the 
general  topic  of  possible  wetland  community 
changes  resulting  from  wastewater  applications 
Session  V  focuses  on  environmental  health  prob- 
lems for  humans  and  wildlife  that  could  result  from 
accumulations  of  pathogens  or  toxic  materials.  Ses- 
sion VI  considers  the  question  of  long-term  effects 
by  examining  several  case  histories  of  wetlands 
that  have  received  wastewater  or  simulated 
wastewater  and  have  been  studied  for  many  years. 
Session  VII  returns  in  part  to  engineering  consider- 
ations by  addressing  the  topic  of  wetland  manage- 
ment potential.  Session  VIII  attempts  to  synthesize 
the  varying  points  of  view  and  scientific  documen- 
tation contained  in  the  papers  of  the  preceding 
sessions.  (See  W89-01828  thru  W89-01858)  rLantz- 
PTT) 
W89-01827 


WETLAND  SYSTEMS  FOR  WASTEWATER 
TREATMENT:  ENGINEERING  APPLICA- 
TIONS, 

Ramlit  Associates,  Inc.,  Berkeley,  CA. 
N  N.  Hantzsche. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company.  New  York.  1985.  p  7-25,  4  tab, 
37  ref 

Descriptors:  'Wastewater  treatment,  'Wetlands 
treatment,  Geohydrology,  Ecology,  Environmen- 
tal effects,  Agriculture,  Storm  water,  Industrial 
wastewater,  Process  control,  Artificial  wetlands. 

The  use  of  wetlands  for  treatment  of  various 
wastewaters  has  attracted  considerable  interest  and 
research  attention  during  the  past  10  to  15  years. 
What  can  generally  be  concluded  on  the  basis  of 
the  experience  to  date  is  that:  (1)  Wetland  systems 
can  provide  measurable  renovation  of  wastewaters 
and  storm  waters,  but  the  necessary  understanding 
and  criteria  to  take  the  best  advantage  of  these 
processes  on  a  routine  basis  do  not  currently  exist: 

(2)  Natural  wetlands  are  highly  variable  in  charac- 
teristics, making  it  difficult,  if  not  impossible,  to 
apply  study  results  to  different  geographical  areas: 

(3)  The  use  of  artificial  or  constructed  wetlands 
appears  to  have  the  greatest  promise  for  general 


application  because  of  better  reliability  and  process 
control;  (4)  There  is  a  substantial  amount  of  inter- 
est in  creating  or  restoring  wetlands  simply  for 
environmental  enhancement.  There  are  also  strong 
desires  to  couple  environmental  enhancement  with 
programs  for  treatment  of  municipal  wastewaters, 
stormwaters,  agricultural  return  flows,  and  various 
types  of  industrial  wastewaters;  and  (5)  Pilot  or 
demonstration  studies  are  still  needed  before  engi- 
neers can  confidently  proceed  with  design  and 
implementation  of  full-scale  wetland-wastewater 
systems.  (See  also  W89-01827)  (Lantz-PTT) 
W89-0I828 


DESIGN    AND    USE    OF    ARTIFICIAL    WET- 
LANDS, 

Ontario   Ministry   of  the   Environment,   Toronto. 

Policy  and  Planning  Branch. 

For  primary  bibliographic  entrv  see  Field  2H. 

W89-01829 


MOSQUITO  CONSIDERATIONS  IN  THE 
DESIGN  OF  WETLAND  SYSTEMS  FOR  THE 
TREATMENT  OF  WASTEWATER, 

Dewante  and  Stowell,  Sacramento,  CA. 
R.  Stowell,  S.  Weber,  G.  Tchobanoglous,  B.  A. 
Wilson,  and  K.  R.  Townzen. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  38-47,  5 
fig.  1  tab,  5  ref. 

Descriptors:  'Mosquitoes,  'Wetlands  treatment, 
'Artificial  wetlands,  'Wastewater  treatment. 
'Water  hyacinth,  Costs,  Economic  aspects,  Pre- 
treatment  of  wastewater.  Plug  flow,  Insect  control. 

In  the  Central  Valley  of  California,  water  hyacinth 
systems  have  produced  year-round  an  effluent  con- 
taining consistently  <  10  mg/L  of  biochemical 
oxygen  demand  (BOD)  and  10  mg/L  of  suspended 
solids  (SS)  at  costs  substantially  lower  than  other 
technologies,  including  overland  flow.  Recently, 
several  local  hyacinth  systems  have  been  taken  out 
of  service  because  of  mosquitoe  production  prob- 
lems, the  major  drawback  of  the  systems.  Mosqui- 
to-production research  data  from  the  Roseville, 
California,  hyacinth  systems  is  presented.  Ways  to 
minimize  hyacinth-system  mosquito  production  by 
design  are  discussed  and  design  strategies  for  hya- 
cinth and  other  wetland-type  systems.  The  wet- 
lands options  for  new  (pretreatment,  plug  flow 
reactor  design)  or  existing  (secondary  sedimenta- 
tion, plug  flow  reactor  design)  wastewater  treat- 
ment systems  represent  a  departure  from  what  has 
been  done  in  the  past.  The  documented  perform- 
ance and  lower  cost  of  these  systems  make  it  clear 
that  where  the  conditions  are  suitable,  these  sys- 
tems should  be  considered  in  any  cost-effective 
analysis  of  wastewater  treatment  alternatives. 
However,  before  the  widespread  use  of  wetland 
wastewater  treatment  systems  can  be  recommend- 
ed routinely,  research  and  surveillance  of  addition- 
al pilot  projects  are  needed  to  determine  the  mos- 
quito-production potential  of  wetland  systems  as  a 
function  of  design,  operation,  and  mosquiloe-abate- 
ment  measures.  (See  also  W89-01827)  (Lantz-PTT) 
W89-0I830 


CONSIDERATIONS  FOR  WETLAND  TREAT- 
MENT OF  SPENT  GEOTHERMAL  FLUIDS, 

CH2M,  Inc.,  Portland,  OR. 
V.  W.  Kaczynski. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  48-65,  2 
fig,  4  tab. 

Descriptors:  'Wastewater  treatment,  'Wetlands 
treatment,  'Geothermal  wastes,  Water  pollution 
effects,  Industrial  wastewater,  Toxicity,  Environ- 
mental effects,  Ecological  effects,  Site  selection, 
Design  standards. 

Most  wetlands  treatment  studies  have  dealt  with 
the  disposal  of  partially  treated  municipal  sewage 
effluent;  industrial  applications  are  not  common.  A 
generic  research  study  was  recently  performed 
that  investigated  the  feasibility  of  disposing  spent 
industrial  geothermal  fluids  by  wetlands  treatment. 


The  main  objectives  of  this  paper  are:  (1)  to 
present  two  sets  of  ecological  criteria  for  effluent 
application  in  wetlands  in  order  to  discuss  their 
appropriateness  (especially  in  terms  of  industrial 
effluents  or  municipal  effluents  with  major  indus- 
trial contributors  that  do  not  have  pretreatment 
programs)  and  (2)  to  present  some  general  design 
environmental  effects,  and  ecological  factors  asso- 
ciated with  selecting  sites  and  designing  wetlands 
for  effluent  treatment.  The  reference  studies  were 
directed  primarily  toward  creating  and  managing 
wetlands  as  alternative  treatment  systems,  with 
secondary  objectives  of  providing  waterfowl  and 
wildlife  habitat.  These  studies  were  done  mainly  in 
relatively  water-short  western  areas.  (See  also 
W89-0 1827)  (Lantz-PTT) 
W89-01831 


ECOLOGICAL  PERSPECTIVES  ON  WETLAND 
SYSTEMS, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-01832 


WATER  CONSERVATION  WETLAND 

VALUES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01833 


ENERGY  FLOW  IN  WETLANDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 
and  Wildlife  Management. 
J.  T.  Finn. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  112-126, 
13  fig,  13  ref. 

Descriptors:  'Wetlands  treatment,  'Wastewater 
treatment,  'Mathematical  models,  'Energy  flow, 
'Wetlands,  'Ecosystems,  Energy,  Carbon,  Bara- 
taria  Bay,  Flow  pattern,  Marshes,  Fate  of  pollut- 
ants. 

The  ecosystem  dynamics  unique  to  each  wetland 
pose  the  difficult  problem  of  predicting  the  impacts 
of  management  for  treatment  of  municipal 
wastewater  so  that  undesirable  changes  may  be 
avoided.  Few  of  the  available  analytical  tools  will 
permit  the  evaluation  of  wetlands  models  or  the 
general  prediction  of  the  consequences  of  wetland 
modification.  An  analytical  technique  called  flow 
analysis  is  proposed  as  a  method  for  such  evalua- 
tions. Demonstrations  illustrate  the  types  of  infor- 
mation that  can  be  gained  from  analysis  of  energy 
and  carbon  (C)  flow  in  two  wetlands.  Flow  analy- 
sis allows  dissection  of  complex  flow  networks,  so 
that  flows  from  a  particular  compartment  to  any 
other  compartment  can  be  analyzed.  In  analyzing 
wetlands  energy-flow  models,  indirect  flows  are 
often  more  important  than  direct  flows.  Moreover, 
energy  cycling  can  be  an  important  component  of 
indirect  energy  flow.  Flow  analysis  can  also  pro- 
vide estimates  of  the  timing  of  flows  -  that  is,  how 
long  it  takes  for  energy  to  get  from  organism  A  to 
organism  B.  In  Barataria  Bay,  for  example,  an 
increase  in  primary  production  would  still  have 
large  effects  on  marsh  detritus  three  years  later  and 
on  aquatic  fauna  four  years  later.  Maximum  effect 
on  marsh  detritus  would  be  expected  in  year  one, 
and  on  aquatic  fauna  in  year  two.  The  exact  timing 
of  impact  effects  cannot  be  determined  without  a 
time  scries  of  measurements  or  a  simulation  model 
because  flow  structure  will  change,  but  these  ap- 
proximations will  be  close.  Finally,  flow  analysis 
can  also  be  used  to  address  questions  of  elemental 
cycling  and  toxin  fate.  For  both  elements  and 
toxins,  indirect  effects  are  much  more  important 
than  for  energy.  (See  also  W89-01827)  (Lantz- 
PTT) 
W89-01834 


WASTEWATER    INPUT   TO   COASTAL   WET- 
LANDS: MANAGEMENT  CONCERNS, 

San   Diego   State   Univ.,   CA.   Dept.   of  Biology. 
J.  Zedler. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  127-133,  2 
fig,  1  tab,  3  ref. 

Descriptors:  *Wetlands  treatment,  'Wastewater 
treatment,  'Wetlands,  'Wastewater  disposal, 
♦Coastal  marshes,  Ecosystems,  Environmental  pro- 
tection. Species  diversity.  Ecology,  Marshes,  Envi- 
ronmental policy. 

In  a  region  where  coastal  wetlands  have  declined 
to  10%  to  25%  of  their  natural  extent,  there  are 
concerns  that  freshwater-dominated  ecosystems 
should  not  replace  the  remaining  native  salt-marsh 
communities.  With  large-scale  recycling  of  import- 
ed water,  there  would  be  major  changes  in  the 
region's  hydrology,  and  coastal  wetlands  would 
ultimately  receive  substantially  larger  volumes  of 
freshwater  throughout  the  year.  This  potential 
threat  to  coastal  ecosystem  structure  and  function- 
ing could  be  reduced  if  the  location,  amounts,  and 
timing  of  discharge  were  properly  controlled.  It 
could  be  made  advantageous  to  coastal-wetland 
restoration  efforts  if  the  discharges  were  directed 
toward  establishing  marsh  vegetation,  restoring 
brackish  and  freshwater  marshes,  and  increasing 
habitat  diversity.  Creative  management,  at  the  wa- 
tershed level,  should  turn  a  potential  problem  into 
a  solution  for  southern  California's  endangered 
coastal  wetlands.  (See  also  W89-01827)  (Lantz- 
PTT) 
W89-01835 


COMPARISONS  OF  THE  PROCESSING  OF 
ELEMENTS  BY  ECOSYSTEMS,  I:  NUTRI- 
ENTS, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01836 


COMPARISONS  OF  THE  PROCESSING  OF 
ELEMENTS  BY  ECOSYSTEMS,  II:  METALS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 
A.  E.  Giblin. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company.  New  York.  1985.  p  158-179,  7 
fig,  3  tab,  66  ref. 

Descriptors:  'Wastewater  treatment,  *Fate  of  pol- 
lutants, *Metals,  'Wetlands  treatment,  Heavy 
metals,  Land  disposal,  Lead,  Cadmium,  Zinc,  Geo- 
chemistry, Wastewater  disposal. 

Metal-budget  and  metal-flux  data  for  wetland  eco- 
systems show  that  the  percentage  of  metal  re- 
moved by  passage  through  the  ecosystem  varies 
widely  between  metals  and  among  wetlands.  While 
some  metals,  such  as  Pb,  may  be  well  retained  by 
wetlands  under  conditions  of  low  loading  rates,  the 
majority  of  metals,  such  as  Zn  and  Cd,  may  pass 
through  the  ecosystem.  Although  in  a  geochemical 
sense,  wetlands  are  'sinks'  for  some  metals,  these 
studies  indicate  that  they  may  not  function  as 
efficient  'traps'  for  all  metals.  By  better  under- 
standing the  biogeochemical  processes  that  alter 
metal  retention,  it  may  be  possible  to  manipulate 
wastewater  release  to  maximize  metal  removal  in 
natural  and  artificial  wetlands.  Previous  studies 
have  shown  that  some  of  the  assumptions  that  have 
been  made  in  order  to  construct  metal  budgets  may 
not  be  true,  and  improved  budgets  could  yield  a 
more  accurate  picture  of  what  is  occurring.  Ana- 
lytical techniques  for  measuring  metals  have  im- 
proved tremendously  in  the  last  ten  years,  and 
complete  budgets  by  input/output  studies  are  now 
possible  in  ecosystems  where  accurate  water  budg- 
ets can  be  constructed.  (See  also  W89-01827) 
(Lantz-PTT) 
W89-01837 


EFFECT  OF  NATURAL  HYDROPERIOD 
FLUCTUATIONS  ON  FRESHWATER  WET- 
LANDS RECEIVING  ADDED  NUTRIENTS, 

Department    of   Fisheries   and   Oceans,    Winnipeg 

(Manitoba).  Freshwater  Inst. 

S.  E.  Bayley. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 


ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  180-189,  2 
fig,  3  tab,  5  ref. 

Descriptors:  'Wetlands  treatment,  'Wastewater 
treatment,  'Nutrients.  'Land         disposal, 

'Wastewater  disposal,  Nitrogen,  Phosphorus, 
Vegetation,  Marshes,  Chemical  analysis,  Bioaccu- 
mulation. 

A  study  was  conducted  of  wastewater  application 
to  a  wetland  in  Claremont,  florida.  The  objectives 
were  to  determine  the  effects  of  a  fluctuating  water 
table  on  the  retention  of  N  and  P  from  treated 
sewage  effluent  by  the  marsh  system  and  its  vari- 
ous components  (vegetation,  soil,  and  water).  The 
marshes  removed  both  N  and  P  during  wet  and 
dry  years.  Only  at  the  highest  level  of  effluent 
application  (9.6  cm/week)  could  any  differences  be 
detected  in  vegetation  or  snil  chemistry  due  to  the 
effluent.  Plots  receiving  1.5  cm/week  and  3.7  cm/ 
week  of  effluent  could  not  be  distinguished  from 
the  control  plot.  While  the  species  composition 
changed  with  the  addition  of  effluent,  it  also 
changed  as  a  result  of  marsh-water  levels.  Vegeta- 
tive growth  rates,  standing  crop,  and  P  tissue  con- 
tent were  influenced  as  much  by  the  presence  of 
standing  water  as  they  were  by  the  application  of 
9.6  cm/week  treated  effluent.  N  tissue  concentra- 
tions were  more  related  to  the  effluent  application 
than  to  the  water  levels.  (See  also  W89-01827) 
(Lantz-PTT) 
W89-01838 


SIGNIFICANCE  OF  HYDROLOGY  TO  WET- 
LAND NUTRIENT  PROCESSING, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 
H.  Hemond,  and  W.  Nuttle. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  190-195,  2 
fig. 

Descriptors:  'Wetlands  treatment,  'Wastewater 
treatment,  'Nutrients,  Hydrology,  Cycling  nutri- 
ents, Groundwater  movement,  Mathematical  stud- 


In  many  wetland  ecosystems,  the  major  nutrient 
processing  occurs  at  or  beneath  the  surface  of  the 
sediment.  Accordingly,  to  understand  nutrient 
processing  by  a  wetland  ecosystem,  the  manner  in 
which  nutrients  reach  the  below  ground  sites  of 
processing  and  the  manner  in  which  products  of 
nutrient  processing  may  possibly  be  removed  from 
the  sediments  and  exported  must  be  understood. 
Below  ground  processes  in  wastewater  treatment 
include  uptake  by  microbes  or  macrophyte  roots, 
cation  exchange,  adsorption,  dissimilatory  reduc- 
tion by  microbes,  biologically  mediated  or  chemi- 
cal oxidation,  and  a  variety  of  other  decomposition 
processes;  in  all  cases,  the  processes  occur  only 
after  the  chemicals  have  been  physically  carried  to 
the  active  sites.  The  major  mechanisms  of  trans- 
port are  two  --  namely,  active  transport  by  plants 
and  physical  transport  by  water  movement.  The 
physical  transport  by  water  movement  method  is 
the  focus  of  this  brief  paper.  (See  also  W89-01827) 
(Lantz-PTT) 
W89-01839 


EFFECTS  OF  WASTEWATER  ON  WETLAND 
ANIMAL  COMMUNITIES, 

Lake  Michigan  Federation,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01840 


TERRESTRIAL        COMMUNITIES:         FROM 
MESIC  TO  HYDRIC, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-01841 


VEGETATION  IN  WETLANDS  RECEIVING 
SEWAGE  EFFLUENT:  THE  IMPORTANCE  OF 
THE  SEED  BANK, 

Smithsonian      Environmental      Research     Center, 


Edgewater,  MD 
D  F.  Whigham. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  231-240,  2 
fig,  2  tab,  29  ref. 

Descriptors:  'Wetlands  treatment,  'Wastewater 
disposal,  'Vegetation,  Seeds,  Productivity,  Model 
studies,  Flooding,  Biomass,  Salt  marshes,  Coastal 
marshes,  Bogs,  Standing  waters. 

Models  have  been  proposed  for  studying  changes 
in  wetland  vegetation  that  is  based  on  three  life- 
history  attributes:  (1)  life  span,  (2)  propagule  lon- 
gevity, and  (3)  propagule  establishment  require- 
ments. The  model  assumes  that  knowledge  of  these 
attributes  for  species  in  a  wetland  would  enable 
one  to  predict  vegetation  composition  under  vari- 
ous hydrologic  (and  other  environmental  condi- 
tions). The  effects  that  wastewater  application 
might  have  on  wetland  vegetation  are  discussed. 
Because  two  of  the  three  attributes  used  in  van  der 
Valk's  model  relate  to  the  seed  bank,  the  paper 
focuses  primarily  on  the  effects  that  altered  hydro- 
logic  and  nutrient  patterns  have  on  recruitment 
from  the  seed  bank.  Wastewater  application  would 
most  likely  increase  the  depth  of  flooding,  duration 
of  flooding,  and/or  frequency  of  flooding.  In  addi- 
tion, there  would  be  significant  increases  in  nutri- 
ent loading.  Nutrient  additions  have  been  shown  to 
cause  increased  biomass  production  in  both  coastal 
salt  marshes  and  the  following  inland  freshwater 
wetlands:  herbaceous  wetlands  and  cypress  domes 
in  Florida;  bogs  in  Michigan,  and  artificial  wet- 
lands in  New  York.  Production  did  not  increase  in 
a  freshwater  tidal  wetland  receiving  chlorinated, 
secondarily  treated  wastewater.  The  seed  bank 
would  be  expected  to  become  less  important  in 
wetlands  where  the  hydrology  is  altered  and  per- 
manent standing  water  conditions  are  created.  By 
maintaining  permanent  standing  water,  all  species 
that  require  a  drawdown  for  establishment  could 
be  eliminated.  There  would  probably  be  no  change 
in  the  importance  of  the  seed  bank  in  wetlands 
where  seeds  are  of  minor  importance  (e.g.,  salt 
marshes,  northern  bogs,  and  wetlands  that  are  per- 
manently flooded).  (See  also  W89-01827)  (Lantz- 
PTT) 
W89-01842 


MICROBIOLOGICAL  STUDIES  OF  MUNICI- 
PAL WASTE  RELEASE  TO  AQUATIC  ENVI- 
RONMENTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

D.  J.  Grimes. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  270-276,  4 
fig,  10  ref. 

Descriptors:  'Wetlands  treatment,  'Microbiologi- 
cal studies,  'Wastewater  disposal,  'Municipal 
wastewater,  'Wetlands,  Bacteria,  Pathogens,  Path 
of  pollutants,  Floods,  Aquatic  environment,  Public 
health. 

Studies  on  the  disposal  of  municipal  wastes  to 
aquatic  environments  have  shown  that  both  human 
pathogens  and  fecal  indicator  bacteria  can  survive 
in  water  for  a  long  time.  Many  bacteria  are  able  to 
survive,  even  to  grow,  in  sediments.  Sedimented 
bacteria  are  subject  to  resuspension  by  a  variety  of 
physical  forces,  including  wave  action,  animal  dis- 
turbance, swimming,  and  dredging.  A  study  of  the 
disposal  of  pharmaceutical  wastes  in  the  Atlantic 
Ocean  near  Puerto  Rico  shows  that  rather  than 
settling  into  deep  water,  the  effluent  tends  to  move 
toward  the  northern  shore  of  Puerto  Rico.  These 
data  are  all  from  environments  that  have  currents 
or  wave  action  to  dilute  and  dissipate  many  of  the 
entering  pollutants,  including  bacteria.  Wetlands 
do  not  have  this  advantage.  Accordingly,  intro- 
duction of  improperly  treated  wastes  could  have 
severe  deleterious  impacts  on  the  health  status  of 
such  wetlands.  Both  pathogenic  bacteria  and  the 
nutrients  to  support  those  bacteria  could  accumu- 
late, thereby  creating  a  disease  reservoir.  (See  also 
W89-01 827)  (Lantz-PTT) 
W89-01845 
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Group  5D — Waste  Treatment  Processes 


MICROBIAL  TRANSFORMATIONS  OF  DE- 
TRITAL  CARBON  IN  WETLAND  ECOSYS- 
TEMS: EFFECTS  OF  ENVIRONMENTAL 
STRESS, 

Georgia   Univ.,   Athens.    Depl.   of  Microbiology. 
R.  E.  Hodson.  A.  E.  Maccubbin,  R.  Benner,  and 
R.  E.  Murray. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company.  New  York.  1985.  p  277-297,  7 
fig,  5  tab.  29  ref.  NSF  Grants  OCE-8117834,  BSR- 
8114823.  BSR-8215587.  and  OWRT  Grant 
NA8OAA-D-0009I. 

Descriptors:  *Wetlands  treatment,  'Environmental 
stress.  'Biodegradation,  'Microbiological  studies, 
•Wetlands,  'Carbon,  'Stress,  Detritus,  Environ- 
mental effects.  Vegetation,  Lignin,  Cellulose, 
Model  studies,  Okefenokee  Swamp. 

A  significant  percentage  of  the  detrital-derived 
carbon  is  assimilated  into  microbial  biomass.  In  this 
way,  the  plant  detritus,  much  of  which  is  indigesti- 
ble to  animals  in  its  original  fibrous  form,  is  con- 
verted to  highly  nutritive  compounds  that  can  be 
easily  digested  by  detritivores.  Thus,  microbial 
degradation  of  detritus  serves  as  an  important  link 
between  primary  and  secondary  production  in  wet- 
lands. In  general,  water-soluble,  leachable  com- 
pounds in  the  vascular  plant  detritus  decompose 
rapidly,  leaving  a  residue  of  fibrous  material  that  is 
more  resistant  to  degradation.  The  refractory  frac- 
tion of  plant  materials  from  a  number  of  species  of 
wetland  plants  have  been  found  to  consist  primari- 
ly of  lignocellulose,  a  macromolecular  complex 
consisting  of  polysaccharides  (cellulose  and  hemi- 
cellulose)  and  lignin  in  intimate  physical  and  prob- 
ably covalent  contact.  Lignocellulose  accounts  for 
between  50%  and  90%  of  the  plant  dry  weight. 
Any  event,  natural  or  anthropogenic,  that  alters 
the  rate  of  transformation  of  lignocellulose  in  a 
wetland  will  eventually  affect  the  abundance,  di- 
versity, and  production  at  higher  trophic  levels  as 
well.  A  model  was  derived  from  results  of  studies 
in  several  wetlands  as  well  as  from  analogous 
studies  of  terrestrial  ecosystems.  It  can  serve  as  a 
working  hypothesis  in  the  design  of  experiments. 
Using  this  hypothetical  model,  methodologies  are 
being  formulated  for  assessing  rates  of  transforma- 
tion of  both  the  labile  and  refractory  components 
of  wetland  plant  material.  The  approach  used,  and 
results  obtained  from  experiments  conducted  in 
Georgia  salt  marshes  and  in  a  freshwater  environ- 
ment, the  Okefenokee  Swamp  are  described.  (See 
also  W89-01827)  (Lantz-PTT) 
W89-01846 


SOME  LONG-TERM  CONSEQUENCES  OF 
SEWAGE  CONTAMINATION  IN  SALT 
MARSH  ECOSYSTEMS, 

Marine  Biological  Lab.,  Woods  Hole,  MA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01847 


MISSISSIPPI  RIVER  DELTA:  A  NATURAL 
WASTEWATER  TREATMENT  SYSTEM, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 
J.  G.  Gosselink,  and  L.  Gosselink. 
IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  327-337,  4 
fig.  3  tab.  19  ref. 

Descriptors:  'Wetland.  'Wetlands  treatment, 
'Mississippi  River.  'Wastewater  treatment, 
•Deltas.  Nutrients,  Coastal  waters.  Sediments, 
Marshes.  Inorganic  compounds,  Ecological  effects. 

An  investigation  was  conducted  to  determine  if  the 
Mississippi  River  Delta  system  is  an  analog  for 
municipal  overland  flow  treatment  systems  and  if 
insights  from  the  river  can  be  applied  to  human- 
engineered  systems.  The  Mississippi  River  Delta 
docs  capture  nutrients,  and  in  significant  quantities. 
The  key  to  permanent,  long-term  retention  of  nu- 
trients is  accretion  In  the  Mississippi  River  Delta, 
accumulation  can  occur  only  because  the  coast  is 
subsiding  and  the  accretion  rate  is  consequently 
high  (1  cm/yr).  In  the  Mississippi  River  Delta,  the 
quantity  of  nutrients  retained  is  related  both  to  the 


inorganic  sediment  input  and  to  the  contact  time  of 
the  flooding  water  with  marsh  surface.  The  role  of 
inorganic  sediments  may  be  simply  to  act  as  a  filter 
reservoir  that  retains  the  nutrients.  On  a  regional 
scale  and  long  timeframe,  the  Mississippi  River 
invades  an  area,  trap  nutrients  and  sediments  as  it 
grows,  then  abandons  the  site  and  starts  over  again 
elsewhere.  The  old  delta  continues  to  function  as  it 
deteriorates,  to  support  coastal  geologic  and  bio- 
logic processes  by  a  slow  release  of  the  sequestered 
sediments  and  nutrients.  Finally,  for  Mississippi 
River  Delta  residents,  there  appear  to  be  many 
opportunities  for  natural  wetland  wastewater  treat- 
ment. Interior  marshes  in  Louisiana  need  more 
sediments  and  nutrients  since  they  are  not  present- 
ly maintaining  themselves  against  the  high  rate  of 
coastal  subsidence.  The  state  has  ambitious  plans  to 
nourish  these  marshes  by  diverting  fresh  river 
water  into  them.  (Several  potential  sites  are  close 
to  New  Orleans).  Perhaps  these  diversions  can  be 
engineered  with  wastewater  disposal  for  combined 
water  treatment-marsh  regeneration  schemes.  (See 
also  W89-01827)  (Lantz-PTT) 
W89-01849 


AGING  PHENOMENA  IN  WASTEWATER 
WETLANDS, 

Michigan  Univ.,  Ann  Arbor.   Dept.  of  Chemical 
Engineering. 
R.  H.  Kadlec. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  338-347,  3 
fig,  8  ref.  EPA  Contract  CR  807541-01-0. 

Descriptors:  'Path  of  pollutants,  'Wastewater 
treatment,  'Wetlands,  'Wetlands  treatment,  Math- 
ematical equations,  Mathematical  studies,  Nutri- 
ents, Infiltration,  Sorption,  Biodegradation, 
Houghton  Lake. 

The  treatment  of  wastewater  by  overland  flow 
through  a  wetland  has  become  a  topic  of  scientific 
study  during  the  last  decade.  The  prediction  of  the 
performance  of  a  wetland  treatment  facility  re- 
quires equations  that  describe  both  the  response  of 
the  ecosystem  to  wastewater  additions  and  the 
alteration  of  water  quality.  Removal  of  dissolved 
nutrients  from  surface  waters  is  controlled  by  a 
two-step  process:  delivery  and  consumption.  De- 
livery is  accomplished  by  convective  mass  transfer 
within  surface  waters,  overland  flow,  or  by  down- 
ward flow  due  to  water  infiltration.  Consumption 
occur  principally  at  the  surfaces  of  the  soil,  litter, 
plant  stems,  and  algal  mat.  Two  regimes  will  exist 
in  a  wastewater  wetland  system  for  each 
wastewater  component  considered.  In  the  vicinity 
of  the  wastewater  discharge,  a  saturated  region 
will  exist.  Here,  component  removal  rates  will  be 
quite  slow,  and  a  function  of  the  uptake  rates,  due 
to:  (1)  sorption  deep  in  the  soil  column;  (2)  incor- 
poration of  material  into  new  soil  and  woody 
plants;  and  (3)  microbial  release  of  gases  to  the 
atmosphere.  Outside  this  saturated  region,  surface- 
water  concentrations  of  wastewater  components 
will  drop  exponentially  with  distance.  System  pa- 
rameters were  estimated  for  operation  of  the 
Houghton  Lake  treatment  site.  Utilizing  a  mass 
balance  equation  formulated  in  this  study,  the  pre- 
dicted nitrogen-front  progression  was  calculated. 
The  expansion  of  the  saturated  zones  about  the 
discharge  point  have  been  found  to  be  much  as 
predicted  by  the  material  balance,  considering  only 
the  principal  mechanisms.  The  aging  of  the 
Houghton  Lake,  Michigan,  site  can  so  far  be  de- 
scribed by  this  model.  (See  also  W89-OI827) 
(Lantz-PTT) 
W89-OI850 


ECOLOGICAL  ANALYSIS  OF  WASTEWATER 
MANAGEMENT  CRITERIA  IN  WETLAND 
ECOSYSTEMS, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 
C.  J.  Richardson,  and  D.  S.  Nichols. 
IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  351-391,  7 
fig,  9  tab.  117  ref. 

Descriptors:  'Ecological  effects,  'Wastewater 
treatment,     'Wetlands    treatment,     'Management 


planning,  'Secondary  wastewater  treatment, 
'Wastewater  management.  Hydrology.  Cycling 
nutrients,  Biodegradation,  Productivity,  Heavy 
metals.  Nitrogen,  Phosphorus.  Biological  oxygen 
demand.  Organic  compounds. 

A  series  of  ecological  management  criteria  should 
be  addressed  prior  to  the  decision  to  use  any 
wetland  ecosystem  for  treatment  of  secondary  mu- 
nicipal effluent.  These  criteria  include  the  value  of 
the  effluent  as  a  resource,  the  capacities  and  limita- 
tions of  wetlands  to  accomplish  wastewater  treat- 
ment, wastewater  management  objectives, 
wastewater  suitability  for  wetland  discharge,  and 
wetland  values.  Also  presented  are  discussions  of 
wetland  hydrology,  productivity,  cycling  of  nutri- 
ents and  heavy  metals,  and  estimates  of  efficiencies 
of  wastewater  nutrient  removal  by  wetlands  and 
the  wetland  area  needed  for  specific  levels  of  nutri- 
ent removal.  The  key  to  utilizing  any  wetland 
ecosystem  for  N,  P,  BOD,  and  organic  removal  is 
low  loading  rates  coupled  with  sufficient  wetland 
area.  A  minimum  of  1  ha/60  people  is  suggested 
for  a  50%  removal  efficiency  of  N  and  P.  (See  also 
W89-01 827)  (Lantz-PTT) 
W89-01851 


ECOLOGICAL  EVALUATION  PROCEDURE 
FOR  DETERMINING  WETLAND  SUITABIL- 
ITY FOR  WASTEWATER  TREATMENT  AND 
DISCHARGES, 

Southeast  Wisconsin  Regional  Planning  Commis- 
sion, Waukesha. 
D.  M.  Reed,  and  T.  J.  Kubiak. 
IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  392-404,  2 
fig,  26  ref. 

Descriptors:  'Ecosystems,  'Wetlands, 

'Wastewater  treatment,  'Guidelines,  'Wetlands 
treatment,  Wisconsin,  Classification,  Environmen- 
tal protection. 

Determinations  of  quality  ratings  for  plant  and 
animal  communities  within  a  wetland  are  often 
based  on  the  individual  opinions  of  the  biologist 
reviewing  the  site.  The  degree  of  subjectiveness 
can  be  reduced,  however,  by  using  plant  communi- 
ty assessments,  such  as  the  one  in  which  the  wet- 
land quality  is  a  measure  of  the  diversity  of  plant 
and  animal  species  present,  the  structure  and  integ- 
rity of  the  plant  community,  and  the  extent  of 
human  disturbance.  Also  to  be  considered  is  the 
commonness  of  the  particular  wetland  community 
within  the  area  or  in  the  presettlement  vegetation; 
for  example,  a  measures  of  the  amount  of  cover 
type  as  compared  to  the  total  and  the  diversity  of 
plant  communities  and  other  natural  features  oc- 
curring within  the  subject  wetland.  On  the  basis  of 
these  criteria,  wetlands  can  be  ranked  and  classi- 
fied. For  example,  natural  areas,  including  wet- 
lands in  many  Wisconsin  counties,  have  been 
ranked  and  classified  as  follows:  (1)  State  Scientific 
areas;  (2)  Natural  Areas  of  Statewide  or  Greater 
Significance;  (3)  Natural  Areas  of  Countywide  or 
Regional  Significance;  and  (4)  Natural  History 
Areas.  Despite  the  recognition  that  there  is  an 
established  institutional  framework  to  evaluate 
wastewater  discharges  into  wetlands,  little  in  the 
way  of  formalized  criteria  to  either  evaluate  wet- 
lands as  wastewater  receiving  waters  or  provide 
reasonable  protection  of  important  wetland  values 
have  been  developed.  Such  criteria  need  to  be 
developed  in  order  to  provide  guidance  to  those 
responsible  for  planning  and  reviewing  wastewater 
projects.  The  criteria  must  remain  flexible  to 
accept  the  widely  varying  functions  and  values  of 
individual  wetlands  on  a  national,  state,  and  sub- 
strate (regional)  level.  They  must  also  be  succinct 
enough  to  direct  planning  efforts  in  a  timely 
manner  with  sufficient  requirements  to  afford  rea- 
sonable resource  protection.  (See  also  W89-01827) 
(Lantz-PTT) 
W89-01852 


MANAGEMENT  POTENTIAL  FOR  NUTRIENT 
REMOVAL  IN  FORESTED  WETLANDS, 

East   Carolina    Univ.,   Greenville,    NC.    Dept.   of 
Biology. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


M.  M.  Brinson. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  405-416,  7 
fig,  22  ref. 

Descriptors:  'Wetlands,  'Wastewater  treatment, 
•Forests,  *Nutrients,  *Wetland  treatment.  Biode- 
gradation.  Wastewater  management.  Biological 
treatment,  Wastewater  disposal. 

Workshops,  reviews,  and  symposia  during  the  past 
decade  and  several  ecosystem-level  studies  on  wet- 
lands have  provided  enough  information  to  allow 
the  evaluation  of  the  capacity  of  some  of  these 
ecosystems  to  retain  and  process  nutrients.  For 
example,  the  great  majority  of  wetlands  occur  in 
depositional  environments  that  tend  to  accumulate 
materials  (sediments)  from  adjacent  ecosystems. 
Although  geologic  events  or  human  alterations 
may  quickly  reverse  this  trend  of  accretion,  wet- 
lands are  depositional  environments  in  contrast  to 
uplands.  A  wastewater  treatment  function  is  an 
attempt  to  capitalize  on  the  capacity  for  material 
accumulation  beyond  natural  levels.  Another  at- 
tribute of  wetlands  is  that  they  tend  to  be  more 
complex  structurally  than  streams,  the  latter  serv- 
ing as  the  traditional  discharge  point  for  sewage 
effluent.  Discharge  lines  often  bypass  wetlands  that 
could  provide  a  filtering  function  if  an  effective 
distribution  system  were  designed.  How  variations 
among  wetland  types  may  affect  their  suitability 
for  wastewater  treatment  is  briefly  examined.  Fi- 
nally, an  experimental  approach  for  assessing  sus- 
tained nutrient  loading  is  evaluated.  (See  also  W89- 
01827)  (Lantz-PTT) 
W89-01853 


WETLAND-WASTEWATER  ECONOMICS, 

Williams  and  Works,  Grand  Rapids,  MI. 
J.  C.  Sutherland. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  417-426,  3 
fig,  2  tab,  4  ref. 

Descriptors:  'Economic  aspects,  'Wetlands, 
•Wastewater  treatment,  'Wetland  treatment, 
Houghton  Lake,  Michigan,  Costs,  Maintenance, 
Electricity,  Monitoring,  Construction  costs,  Phos- 
phorus removal.  Secondary  wastewater  treatment, 
Wildlife. 

In  the  mid-1970s,  there  was  a  great  need  in  Michi- 
gan for  economical,  postsecondary  wastewater 
treatment,  including  phosphorus  (P)  removal.  Wet- 
land application  for  removal  of  P  from  this  com- 
munity's stabilization  pond  effluent  seemed  an  af- 
fordable alternative.  By  early  1976,  four  years  of 
research  at  the  Porter  Ranch  peatland  near  Hough- 
ton Lake,  Michigan  indicated  excellent  renovation 
of  wastewater  and  nitrogen  (N)  species  by  wetland 
application.  EPA  funded  the  design  and  construc- 
tion of  a  wetland  treatment  project  through  the 
Municipal  Construction  Grants  program,  and  state 
and  federal  review  agencies  had  understandable 
concerns  for  the  integrity  of  this  pristine  natural 
wetland.  The  factors  that  brought  success  to  the 
project  were  excellent  P-removal  potential,  pros- 
pects for  net  positive  environmental  responses,  an 
informed  local  populace,  and  great  projected  sav- 
ings in  wastewater  treatment  costs.  The  construc- 
tion cost  for  the  wetland  at  Houghton  Lake  was 
projected  in  1976  to  be  $600,000.  The  construction 
of  the  upland  irrigation  alternative  was  projected 
at  $1,1  million,  or  83%  higher.  The  construction  of 
the  wetland  wastewater  facilities,  in  fact,  cost  ap- 
proximately $400,000  (1978  dollars).  Labor  at 
Houghton  Lake,  including  overhead  and  adminis- 
tration, is  $4,320.  Electrical  energy  costs  last  year 
were  $2,200.  The  most  significant  factor  in  the 
Houghton  Lake  electrical  budget  is  friction  losses 
in  the  forceline.  Equipment,  repair,  and  replace- 
ment are  relatively  minor,  costing  $1500  last  year. 
Environmental  monitoring  costs  were  $10,000  last 
year,  $5,000  for  wildlife  studies  and  $5,000  for 
vegetation-related  studies.  Costs  of  operation  are 
also  discussed  for  a  wetland  system  in  Vermont- 
ville,  Michigan.  (See  also  W89-01827)  (Lantz-PTT) 
W89-01854 


USE  OF  WETLANDS  FOR  WASTEWATER 
TREATMENT  AND  EFFLUENT  DISPOSAL: 
INSTITUTIONAL  CONSTRAINTS, 

Environmental  Protection  Agency,  Washington, 
DC 

F.  Rusincovitch. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.   1985.  p  427-432. 

Descriptors:  'Wetlands,  'Wastewater  treatment, 
'Institutional  constraints,  'Legal  aspects,  'Wet- 
lands treatment,  'Regulations,  Wastewater  dispos- 
al. Municipal  wastewater,  Biological  treatment, 
Biodegradation. 

The  Environmental  Protection  Agency's  (EPA) 
Office  of  Federal  Activities  (Policy  and  Proce- 
dures Branch  and  404  Branch)  and  the  Office  of 
Water  Programs,  in  conjunction  with  the  U.S.  Fish 
and  Wildlife  Service,  are  considering  the  use  of 
wetlands  to  treat  municipal  wastewater.  The  impe- 
tus for  such  use  is  that  many  small  communities 
have  found  that  'high-technology,'  conventional 
municipal  sewage  treatment  systems  are  not  well 
suited  to  their  limited  needs.  While  there  does  not 
appear  to  be  any  unequivocal  constraint  in  any 
existing  laws,  regulations,  or  guidelines  that  would 
prevent  the  sensible  use  of  wetlands  in  a  municipal 
wastewater  treatment  system,  the  idea  is  new,  and 
it  requires  a  reassessment  of  whether  or  not  wet- 
lands serve  their  greatest  value  when  left  com- 
pletely alone.  Wetlands  used  for  wastewater  treat- 
ment promote  their  multiple  use,  hopefully,  to  the 
benefit  of  both  the  residents  of  the  community  and 
the  wetland.  However,  there  are  those  who  believe 
that  people  and  their  wastes  do  not  belong  in 
wetlands  because  the  wetland  should  be  left  com- 
pletely natural;  or  that  the  only  'real'  way  to  treat 
sewage  is  in  concrete  tanks  with  mechanical  mixers 
and  pumps  where  the  chemistry  and  biology  of 
waste  treatment  can  be  carefully  controlled  and 
monitored  to  prove  the  best-possible  level  of  treat- 
ment. Proponents  of  these  arguments  have  the 
potential  to  exert  strong  pressures  on  communities 
to  pursue  the  more-established,  conventional 
wastewater  treatment  routes,  simply  because  they 
will  seem  easier  or  safer  in  the  absence  of  complete 
knowledge  about  all  wetland  impacts.  No  doubt, 
over  time,  the  use  of  wetlands  in  the  treatment  and 
disposal  of  municipal  wastewater  by  small  commu- 
nities with  appropriate  land  resources  and  soils  will 
become  an  established  procedure.  However,  the 
amount  of  time  that  the  establishment  of  wetlands 
treatment  takes  will  depend  to  a  great  on  how 
quickly  EPA  can  satisfy  a  community's  concerns 
for  what  they  perceive  as  the  institutional,  engi- 
neering, and  biological  constraints  to  wetland  use 
for  municipal  waste  treatment.  (See  also  W89- 
01827)  (Lantz-PTT) 
W89-01855 


RESPONSES    OF    WETLANDS    AND    NEIGH- 
BORING ECOSYSTEMS  TO  WASTEWATER, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01856 


WETLANDS,  WASTEWATER,  AND  WILDLIFE, 

Utah  State  Univ.,  Logan.  Dept.  of  Wildlife  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-01857 


WETLANDS  FOR  WASTEWATER  TREAT- 
MENT: AN  ENGINEERING  PERSPECTIVE, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

S.  C.  Reed,  and  R.  K.  Bastian. 
IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment  of  Municipal   Wastewaters.   Van   Nostrand 
Reinhold  Company,  New  York.  1985.  p  444-450,  3 
ref. 

Descriptors:  'Wetlands,  'Wastewater  treatment, 
'Wetlands  treatment,  Wastewater  management, 
Municipal  wastewater.  Regulations,  Ecological  ef- 
fects, Biological  oxygen  demand,  Suspended  solids, 
Heavy  metals,  Wastewater  disposal,  Artificial  wet- 
lands. 


Under  the  right  conditions,  wetland  systems  can 
achieve  high  removal  efficiencies  for  biochemical 
oxygen  demand  (BOD),  suspended  solids  (SS), 
trace  organics,  and  heavy  metals.  They  have  con- 
siderable potential  as  a  low-cost,  low-energy  tech- 
nique for  upgrading  wastewater  effluent.  Ecologi- 
cal considerations  are  a  major  concern  where  natu- 
ral wetlands  are  involved  in  wastewater  treatment 
or  disposal  of  treated  effluents,  or  where 
wastewater  is  involved  in  the  enhancement  or  res- 
toration of  wetlands.  Ecological  aspects  are  less 
critical  for  constructed,  or  artificial,  wetland  sys- 
tems than  for  natural  wetland  treatment  systems. 
From  a  regulation  standpoint,  the  use  or  discharge 
of  treated  effluents  and  providing  wastewater 
treatment  are  not  always  the  same  thing.  Natural 
wetlands  are  usually  considered  as  a  part  of  the 
adjacent  water  body  and,  therefore,  under  the 
Clean  Water  Act,  discharges  of  municipal  effluents 
to  a  natural  wetland  must  be  treated  to  at  least  the 
level  of  secondary  treatment.  This  restriction  limits 
the  potential  use  of  natural  wetlands  for  municipal 
wastewater  treatment.  Rather  than  a  single  con- 
cept for  the  involvement  of  wetlands  in 
wastewater  treatment,  there  appear  to  be  a  contin- 
uum of  possibilities  for  the  tolerable  (if  not  benefi- 
cial), as  well  as  functional,  combining  of 
wastewater  and  wetlands.  Four  major  categories  of 
wetland-wastewater  combinations  have  been  ob- 
served that  have  been  successful  on  the  basis  of 
ecological,  engineering,  economic,  political,  and 
social  criteria:  Category  A,  use  of  natural  wetlands 
for  the  disposal  of  treated  effluent;  Category  B,  use 
of  wastewater  for  wetland  enhancement,  restora- 
tion, or  creation;  Category  C,  use  of  natural  wet- 
lands for  wastewater  renovation;  and  Category  D, 
use  of  a  constructed  wetland  for  relatively  high 
rate  wastewater  treatment.  Although  the  emphasis 
shifts  from  optimization  of  a  wetland's  overall 
values  to  optimization  of  the  costs  of  wastewater 
treatment,  all  four  categories  either  directly  or 
indirectly  do  provide  for  some  treatment  of  the 
wastewater.  (See  also  W89-01827)  (Lantz-PTT) 
W89-01858 


STRATEGY  FOR  WHOLE  EFFLUENT  TOXICI- 
TY EVALUATIONS  IN  NORTH  CAROLINA, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01904 


PROCEEDINGS  OF  THE  42ND  INDUSTRIAL 
WASTE  CONFERENCE. 

Purdue  University,  West  Lafayette,  Indiana,  May 
12-14,  1987.  Lewis  Publishers,  Inc.,  Chelsea, 
Michigan.  1988.  lOOOp. 

Descriptors:  'Waste  treatment,  'Wastewater  treat- 
ment, 'Conferences,  'Waste  disposal,  Pretreatment 
of  water,  Aerobic  digestion,  Anaerobic  digestion, 
Bioassays,  Hazardous  wastes,  Landfills,  Industrial 
wastes,  Chemical  treatment,  Mine  drainage,  Lea- 
chates. 

Ninety-six  technical  papers  presented  during  the 
three  days  of  the  conference  are  presented,  orga- 
nized in  the  following  sections:  Pretreatment  Pro- 
grams, Landfill  Site  Remediation,  Chemical  Stabi- 
lization, Aerobic  Fixed-Film  Processes,  Sorption 
Processes,  Pulp  and  Paper  Mill  Wastes,  Oil  and 
Grease  Wastes,  Groundwater  Treatment  Methods, 
Application  of  Bioassays,  Bacterial  Supplementa- 
tion, Wastewater  Minimization  and  Reuse,  Hazard- 
ous and  Toxic  Wastes,  Process  and  Product  Devel- 
opment, Meatpacking  Wastes,  Chemical  Treatment 
Methods,  Aerobic  Processes,  Anaerobic  Processes, 
Land  Disposal,  Resin  Technology,  Heavy  Metal 
Wastes,  and  Landfill  Leachate  and  Mine  Drainage. 
A  comprehensive  10-year  index  to  this  and  previ- 
ous volumes  is  included.  The  index  is  cross-refer- 
enced by  author  and  subject.  (See  W89-02007  thru 
W 89-02096) 
W89-02006 


SEATTLE      METRO'S      INDUSTRIAL      PRE- 
TREATMENT   PROGRAM:    A    CASE    STUDY 
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FOR  REGULATION  OF  THE  BOEING  COM- 
MERCIAL AIRPLANE  COMPANY, 

Seattle  Metro  Water  Quality  Lab.,  WA. 
V.  M.  Ciccolo. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference Purdue  University,  West  Lafayette.  Indi- 
ana. May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea.   Michigan.    1988.   p    1-6,   2   fig.    1    tab,   3   ref. 

Descriptors:  'Seattle,  *Case  studies,  "Industrial 
wastewater.  *Pretreatment  of  wastewater, 
Wastewater  treatment.  Metal-finishing  wastes,  Re- 
cycling. Waste  recovery. 

The  Municipality  of  Metropolitan  Seattle's  Water 
Pollution  Control  Department  provides  sewage 
collection  and  treatment  services  for  1  million 
people  in  the  Puget  Sound  region.  Metro  maintains 
5  wastewater  treatment  plants  ranging  in  size  from 
5  to  150  million  gallons  per  day  (gpd)  which 
provide  primary  and  secondary  treatment  for  efflu- 
ent discharges  to  Puget  Sound.  Four  of  the  Boeing 
Company's  plants  are  located  in  Metro's  service 
area.  Boeing  is  Metro's  largest  industrial  user,  col- 
lectively discharging  1.3  million  gpd  of  metal  fin- 
ishing wastewaters  from  the  Plant  II,  Kent  Aero- 
space, Renton,  and  North  Boeing  Field  plants.  The 
Boeing  Renton  plant  covers  300  acres.  A  wide 
variety  of  standard,  as  well  as  proprietary  aircraft 
metal  finishing  operations  take  place  at  this  facility. 
The  Boeing  Renton  plant  is  currently  permitted  for 
175,000  gpd  of  industrial  effluent.  Pretreatment 
strategies  at  the  Renton  plant  focus  on  small,  local- 
ized batch  treatment  plants,  recycle-reuse,  and 
process  changes.  Boeing  has  currently  built  two 
batch  treatment  plants  (10,000  to  30,000  gallons)  to 
remove  heavy  metals  using  standard  hydroxide 
and  sulfide  precipitation  chemistries  and  to  strip 
volatile  solvents  from  painting  wastes.  Several 
other  similar  localized  treatment  plants  are  in  the 
planning  phases.  The  costs  of  water  and  sewer 
service  as  well  as  those  of  chemical  purchases  and 
disposal  methods  have  created  healthy  incentives 
for  recycling,  reuse,  and  waste  minimization  tech- 
nologies. Boeing  has  made  significant  reductions  in 
the  amounts  of  chrome  and  wastewater  volume 
over  the  past  six  years.  For  example,  in  1980  the 
Renton  facility  was  permitted  to  discharge  10  lbs 
of  chrome  and  625,000  gallons  of  industrial  effluent 
per  day.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02007 


IMPLEMENTATION  AND  ENFORCEMENT 
OF  AN  INDUSTRIAL  WASTE  PRETREAT- 
MENT PROGRAM  IN  ORLANDO,  FLORIDA, 

Orlando,  FL. 

E.  T.  Skene,  and  E.  L.  Melear. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  7-13,  1  fig,  6  tab. 

Descriptors:  "Wastewater  treatment,  "Industrial 
wastes,  "Orlando,  "Florida,  "Pretreatment  of 
wastewater.  Case  studies.  Metal-finishing  wastes, 
Biological  treatment.  Regulations. 

An  industrial  waste  pretreatment  (IWP)  program 
was  developed  for  the  City  of  Orlando,  Florida 
through  the  combined  efforts  of  the  City  and  a 
private  contractor.  After  the  Florida  Department 
of  Environmental  Regulation  (FDER)  mandated 
the  cessation  of  effluent  discharges  into  surface 
waters,  the  City  chose  to  reuse  the  highly  treated 
effluent  for;  (I)  irrigating  10,000  acres  of  citrus;  (2) 
recharging  the  surficial  aquifers;  and  (3)  mitigating 
losses  of  wetlands.  Stringent  standards  have  been 
established  for  these  methods  of  effluent  reuse. 
Two  case  histories  are  presented  to  demonstrate 
the  extreme  of  enforcement  action  Industry  A  is 
an  electroplating  job  shop  with  approximately  30 
employees  and  a  current  water  usage  of  approxi- 
mately 7,000  gpd.  It  discharges  into  the  Iron 
Bridge  wastewater  treatment  works  (WWTP), 
which  is  a  24  mgd  rotating  biological  contactor 
(RBC)  with  effluent  discharge  into  the  Little 
Econlockhatchcc  River  The  effluent  limitations 
are  BOD5-5  mg/L,  TSS-5  mg/L,  TN-3  mg/L,  and 
TP-1  mg/L  (advanced  wastewater  treatment).  En- 
forcement of  industrial  pretreatment  regulations 
began  with  code  violation  letters  to  Industry  A) 
and  eventually  developed  into  severance  of  their 


industrial  discharge  service.  The  industry  is  cur- 
rently working  on  a  recycling  and  reuse  program 
to  minimize  the  discharge  into  the  city  sewer 
system.  An  agreement  has  been  made  to  allow  a 
limited  industrial  discharge  under  strict  controls. 
Industry  B  is  a  printed  circuit  board  manufacturer 
with  approximately  350  employees  and  a  water 
usage  of  275,000  gpd.  They  use  precipitation  and 
filters  for  their  main  pretreatment,  but  sodium  bor- 
ohydride  is  an  effective  backup  precipitating  agent. 
The  Conserv  II  WWTP,  which  receives  their 
flow,  is  a  12  mgd  activated  sludge  plant  which 
discharges  effluent  either  onto  10,000  acres  of 
citrus  groves  or  into  rapid  infiltration  basins.  Two 
constituents  discharged  by  Industry  B,  boron  and 
copper,  are  extremely  toxic  to  the  citrus  trees  and 
are  of  special  concern.  Because  the  plant  only 
needed  to  meet  secondary  treatment  standards  and 
because  of  the  activated  sludge  process,  historical 
plant  upsets  were  not  as  severe  as  with  the  Iron 
Bridge  WWTP  and  therefore  no  recorded.  (See 
also  W89-02006)  (Lantz-PTT) 
W89-02008 


COOPERATIVE  EFFORT  TO  REMEDIATE  A 
HISTORICAL  PCB  DISPOSAL  SITE, 

Aluminum  Co.  of  America,  Davenport,  IA.  Dav- 
enport Works. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-02010 


DESIGN,  ECONOMICS,  AND  OPERATION  OF 
A  BIOLOGICAL  TREATMENT  SYSTEM  FOR 
KETONE  CONTAMINATED  GROUND  AND 
SOLVENT  RECOVERY  PROCESS  WATERS, 

DETOX,  Inc.,  Dayton,  OH. 
G.  J.  Skladany,  J.  M.  Thomas,  G.  Fisher,  and  R. 
Ramachandran. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  53-58,  5  fig. 

Descriptors:  "Wastewater  treatment,  "Ketones, 
"Biological  treatment,  "Groundwater  pollution, 
"Water  pollution  treatment,  "Cleanup  operations, 
Solvents,  Economic  aspects,  Organic  compounds, 
Water  pollution  prevention,  Hazardous  wastes. 

Groundwater  at  the  MEMOREX  Computer  Tape 
Plant  (Santa  Clara,  CA)  contaminated  with  several 
organic  solvents  (primarily  methyl-ethyl  ketone) 
was  successfully  treated  using  DETOX  submerged 
fixed-film  biological  reactors.  As  the  contamina- 
tion level  in  the  groundwater  decreased,  the  plant 
piping  and  biotreatment  system  was  reconfigured 
to  allow  it  to  receive  both  solvent  recovery  and 
miscellaneous  solvent  wastes  produced  at  the  facil- 
ity. Combined  waste  stream  organics  in  fluctuating 
concentrations  as  high  as  700  mg/L  could  be  con- 
sistently treated  to  <  5  mg/L.  The  biological 
treatment  system  has  successfully  remediated  ap- 
proximately 3.1  million  gallons  of  water  over  a  43 
week  period.  On-site  treatment  of  hazardous 
wastes  has  significantly  reduced  potential  future 
environmental  liabilities  while  allowing  the  compa- 
ny to  save  S 1 1 5,000/yr  in  off-site  disposal  costs. 
(See  also  W89-02006)  (Lantz-PTT) 
W89-02012 


STABILIZATION  OF  A  THERMALLY  SENSI- 
TIVE NITRO-COMPOUND  WASTE, 

Air  Products  and  Chemicals,  Inc.,  Allentown,  PA. 

Chemicals  Div. 

For  primary  bibliographic  entry  see  Field  5E. 
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UTILIZING  HIGH  RATE  FIXED-FILM  BIO- 
LOGICAL TECHNOLOGY  TO  CONTROL 
UPSET  CONDITIONS  IN  REFINERY 
WASTEWATER  TREATMENT  SYSTEMS, 

Witco  Corp.,  Bradford,  PA. 
A.  J.  Bartoldi,  G.  E.  Hillard,  and  J.  E.  Blair. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  85-92,  11  fig,  5  tab,  10  ref. 

Descriptors:  "Oil  wastes,  "Refinery  wastes, 
"Wastewater  treatment,  "Fixed-film  reactors,  "Bio- 


logical wastewater  treatment,  "Industrial 
wastewater,  Biological  oxygen  demand.  Chemical 
oxygen  demand,  Bacteria,  Costs,  Performance 
evaluation. 

The  Kendall  Refining  Company  has  been  treating 
wastewater  since  the  early  seventies.  The  treat- 
ment was  limited  to  chlorination  to  oxidize  the 
phenols  and  a  make-shift  cooling  tower  to  control 
thermal  pollution.  The  plant  has  had  difficulties 
consistently  meeting  effluent  requirements  for  bio- 
logical oxygen  demand  (BOD)  and  chemical 
oxygen  demand  (COD).  Investigations  of  the  con- 
tributions of  various  plant  streams  were  conducted. 
Components  exhibiting  high  tendencies  toward 
BOD  and  COD  were  analyzed.  Through  these 
investigations,  three  sources  were  discovered. 
These  were:  crude  desalter  water,  water  from  an 
electrostatic  process  removing  inorganic  chlorides 
from  crude  oil;  methyl  ethyl  ketone  (MEK),  a 
solvent  from  lube  oil  dewaxing;  and  n-methyll2- 
pyrrolidone  (nMP),  a  solvent  from  a  lube  oil  ex- 
traction process.  The  current  treatment  scheme 
includes:  a  gravity  oil/water  separator  for  gross  oil 
removal,  an  induced  air  floatation  unit  (IAF)  plus 
the  addition  of  a  poly-electrolyte  for  the  removal 
of  oils  and  suspended  solids,  chlorine  dioxide  addi- 
tion for  the  destruction  of  phenols  and  to  act  as  a 
biocide  for  the  cooling  tower  before  discharging 
into  the  creek.  Caustic  soda  and  sulfuric  acid  are 
utilized  for  pH  control.  An  engineering  firm  was 
contracted  to  investigate  the  feasibility  of  activated 
carbon  treatment  for  BOD  removal.  After  some 
preliminary  investigations,  they  concluded  that  bi- 
ological treatment  is  the  only  wastewater  treat- 
ment scheme  which  can  be  expected  to  meet  efflu- 
ent criteria.  From  the  results  obtained  in  the  pilot 
unit  testing,  it  can  be  concluded  that  the  fixed  film 
technology  is  shown  to  be  promising.  This  treat- 
ment scheme  meets  the  desired  specifications:  ef- 
fluent quality  meets  NPDES  limitations;  system 
tolerant  to  anomalies  with  bacterial  versatility  for 
quick  recovery  time  and  stability;  low  real  estate 
requirements;  and  cost  effectiveness.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02015 


EVALUATION  OF  CARBON   IMPREGNATED 
POLYURETHANE  FOAM   MEDIA   FOR   BIO- 
LOGICAL REMOVAL  OF  CARBON  AND  NI- 
TROGEN     FROM      CHEMICAL      INDUSTRY 
WASTEWATER, 
CH2M  Hill,  Inc.,  Atlanta,  GA. 
S.  W.  Givens,  and  W.  A.  Sack. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  93-102,  3  fig,  7  tab,  21  ref. 

Descriptors:  "Wastewater  treatment,  "Industrial 
wastewater,  "Polyurethane  foam,  "Biological 
treatment,  "Activated  carbon,  "Nitrogen,  Suspend- 
ed solids,  Nitrification,  Denitrification,  Perform- 
ance evaluation,  Nitrogen  removal,  Biomass. 

Porous  biomass  support  systems  (PBSS)  have  been 
in  the  developmental  stages  for  a  number  of  years 
and  are  considered  one  of  the  emerging  innovative 
and  alternative  (I/A)  wastewater  treatment  tech- 
nologies by  the  U.S.  EPA.  A  laboratory  study  was 
undertaken  to  evaluate  the  performance  of  a  PBSS 
using  a  carbon-impregnated  polyurethane  foam 
pad  for  removal  of  purity  pollutants  and  nitrogen. 
The  biomass  concentrations  within  the  reactor 
were  easily  increased  by  using  porous  biomass 
supports.  Biomass  levels  in  the  pad  reactor  aver- 
aged 8,490  mg/L  and  only  5,080  mg/L  in  the 
control.  Pad  activated  carbon  loss  in  the  reactor 
was  only  3  to  4%  of  the  total  pad  activated  carbon. 
Better  suspended  solids  control  was  observed  in 
the  pad  reactor  throughout  this  study.  Use  of  the 
pads  promotes  a  high  attached  growth  fraction, 
allowing  a  higher  effective  reactor  mixed  liquor 
suspended  solids  without  loss  of  solids  in  the  efflu- 
ent. Substantial  nitrogen  removal  was  obtained  in 
the  pad  reactor,  primarily  through  simultaneous 
nitrification/denitrification  at  relatively  high  dis- 
solved oxygen  concentrations.  Substantial  oxygen 
and  alkalinity  savings  were  obtained  in  the  pad 
reactor  with  the  incorporation  of  denitrification. 
Diffusional   limitations  may  be  exploited  to  some 
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talent  in  order  lo  create  anoxic  biomass  fractions 
within  single-stage  aerobic  reactors.  Fluidized  bed 
reactors  appear  to  be  best  suited  for  this  purpose. 
(See  also  W89-02006)  (Lantz-PTT) 
W89-02016 


BIOFILM  CHARACTERISTICS  IN  A  FLUID- 
IZED-BED  BIOREACTOR, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 
Dept.  of  Biotechnology. 

S.  M.  R.  Bhamidimarri,  P.  F.  Greenfield,  and  P.  R. 
P.  Bell. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana. May  12-14,  1987.  Lewis  Publishers.  Inc..  Chel- 
sea, Michigan.  1988.  p  103-111,  6  fig,  5  tab,  33  ref. 

Descriptors:  *Biofilms,  *FIuidized  bed  reactors, 
•Bioreactors,  'Wastewater  treatment.  Biomass,  Bi- 
ological treatment.  Tracers,  Membranes. 

Fluidized-bed  biofilm  reactors  have  been  increas- 
ingly considered  for  microbial  applications,  espe- 
cially in  biological  wastewater  treatment,  in  view 
of  their  superiority  over  other  conventional  sys- 
tems Removal  of  organic  carbon  and  nitrogen 
have  been  accomplished  employing  fluidized-bed 
reactors,  which  provide  much  higher  productivi- 
ties than  conventional  suspended  growth  activated 
sludge  or  attached  growth  biological  trickling  fil- 
ters. This  comes  about  because  of  the  large  surface 
area  available  for  growth  resulting  in  high  biomass 
concentrations.  Effective  substrate  diffusivities  into 
the  biofilm  and  biofilm  dry  density,  the  most  im- 
portant of  the  biofilm  characteristics,  which  deter- 
mine the  performance  of  the  process,  need  to  be 
determined  accurately  for  an  accurate  quantitative 
analysis  of  the  process.  The  technique  described  in 
this  work  for  the  estimation  of  effective  substrate 
diffusivities  makes  use  of  standard  equipment  and  a 
tracer,  which  can  be  measured  very  accurately.  It 
is  expected  that  the  value  of  porosity  to  tortuosity 
ratio  is  applicable  to  any  bacterial  film  comprising 
spherical  and  rod  shaped  cells.  However,  caution 
should  be  exercised  in  extrapolating  these  values  to 
mycelial  pellets  or  to  filamentous  growths.  The 
biofilm  dry  density  varies  linearly  with  biofilm 
thickness  between  0.01  cm  and  0.025  cm.  Howev- 
er, the  variation  is  small  enough  to  permit  the  use 
of  an  average  value  of  0.033  g/cu  cm.  (See  also 
W89-02O06)  (Lantz-PTT) 
W89-02017 


USE  OF  TAILORED  CLAYS  FOR  SELECTIVE 
ADSORPTION  OF  HAZARDOUS  POLLUT- 
ANTS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 
F.  Cadena,  and  S.  W.  Jeffers. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  1 13-1 10,  9  fig,  10  ref. 

Descriptors:  •Wastewater  treatment,  'Adsorption, 
♦Clay,  'Hazardous  wastes,  Bentonite,  Benzene, 
Organic  compounds,  Chloroform,  Activated 
carbon.  Hydrogen  ion  concentration. 

Use  of  tailored  clays  for  selective  removal  of  haz- 
ardous pollutants  is  a  promising  treatment  alterna- 
tive. In  particular  tetramethylammonium  (TMA)- 
bentonite  may  be  used  to  selectively  remove  ben- 
zene from  solutions  containing  closely  related  con- 
taminants. The  absorptive  capacity  of  bentonite  is 
greatly  increased  when  TMA  is  used  as  a  tailoring 
agent.  Specifically.  TMA  bentonite  is  highly  effec- 
tive for  the  removal  of  benzene  from  aqueous 
solutions.  However,  the  capacity  of  TMA-benton- 
ite  to  adsorb  benzene  is  somewhat  lower  than  the 
capacity  of  granular  activated  carbon  in  the  range 
of  concentrations  studied.  TMA  bentonite  is  highly 
selective  for  benzene,  while  adsorption  of  methyl- 
benzenes  and  chloroform  is  several  orders  of  mag- 
nitude lower  than  those  for  benzene.  TMA  benton- 
ite removes  benzene  from  solution  at  a  faster  rate 
than  granular  activated  carbon.  Adsorption  of  the 
organic  compounds  tested  onto  TMA-bentonite  is 
partially  improved  by  decreasing  the  pH  of  the 
solution.  However,  adsorption  capacity  variations 
over  the  pH   range  found   in   natural   waters  are 


expected  to  be  insignificant.  Removal  of  TMA 
bentonite  from  suspension  is  easily  accomplished 
by  gravitational  settling  due  to  the  coagulating 
nature  of  the  TMA  ion.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02018 


TREATMENT  OF  CR(VI)  CONTAINING 
WASTEWATER  BY  ADDITION  OF  POW- 
DERED ACTIVATED  CARBON  TO  THE  ACTI- 
VATED SLUDGE  PROCESS, 

Thew  Korea  Inst,  of  Construction  Technology, 
Inchon.  Dept.  of  Environmental  Engineering. 
S.  E.  Lee,  H.  S  Shin,  and  B.  C.  Paik. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University.  West  Lafavette.  Indi- 
ana, May  12-14.  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  121-130,  9  fig,  5  tab.  16  ref. 

Descriptors:  'Chromium,  'Wastewater  treatment, 
'Activated  carbon,  'Activated  sludge,  Floccula- 
tion.  Adsorption,  Sludge,  Chemical  oxygen 
demand.  Biological  oxygen  demand. 

Adsorption  of  Cr(VI)  on  activated  sludge  floe  was 
not  significant  although  the  initial  adsorption  rate 
on  activated  sludge  floe  was  relatively  fast.  Ad- 
sorptive  capacity  of  powdered  activated  carbon 
(PAC)  for  Cr(VI)  was  much  higher  than  that  of 
activated  sludge  floe  and  the  initial  adsorption  rate 
was  very  fast,  i.e.,  66%  of  the  equilibrium  value 
was  reached  in  30  minutes.  The  adsorption  of 
Cr(VI)  on  PAC  and  activated  sludge  floe  could  be 
well  described  by  a  Freundlich  isotherm.  The 
oxygen  uptake  rate  of  activated  sludge  stressed  by 
CR(VI)  could  be  recovered  by  the  addition  of 
PAC.  Time  required  for  recovery  from  the  upset 
by  an  increase  in  Cr(VI)  concentration  was  1  day 
for  the  PAC  unit  while  it  was  longer  than  7  days 
for  the  unit  without  PAC.  Higher  removal  efficien- 
cies of  COD  and  CR(VI)  were  obtained  from  the 
PAC  unit  than  the  unit  without  PAC  addition. 
Both  units  showed  high  COD  removal  efficiencies. 
However,  the  removal  of  Cr(VI)  by  the  unit  with- 
out PAC  was  only  9%,  while  it  was  41%  for  the 
PAC  unit.  The  PAC  unit  showed  higher  biological 
activities,  as  assessed  by  oxygen  uptake  rate,  yield 
coefficient  and  first  order  substrate  removal  rate 
constant,  than  the  unit  without  PAC.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02O19 


SEASONAL  ASPECTS  OF  ORGANIC  HALIDE 
REMOVAL  BY  AN  AERATED  LAGOON 
TREATING  A  PULP  AND  PAPER 
WASTEWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

C.  W.  Bryant,  G.  L.  Amy,  and  B.  C.  Alleman. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  131-136,  6  fig,  2  tab,  22  ref. 

Descriptors:  'Seasonal  variation,  'Halides,  'Pulp 
and  paper  industry,  'Wastewater  treatment,  'Aer- 
ated lagoons,  Oxygen,  Kraft  mills,  Temperature, 
Biological  treatment,  Adsorption,  Anaerobic  diges- 
tion, Dehalogenation,  Industrial  wastes. 

An  aerated  lagoon  operated  for  removal  of  soluble 
oxygen  demand  removed  approximately  one-third 
to  one-half  of  total  organic  halide  (TOX)  in  Kraft 
mill  wastewater.  Over  3  wk  in  summer  1986,  total 
TOX  removal  was  37%  and  removal  of  <  1000 
average  molecular  weight  (AMW)  was  30%.  For 
the  same  period  total  organic  carbon  (TOC)  re- 
moval was  27%  and  removal  of  <1000  AMW 
TOC  was  50%.  In  1987  (2  wk  in  spring),  total 
TOX  removal  was  44%  and  removal  of  <  1000 
AMW  was  57%.  For  the  same  period  in  1987  total 
TOC  removal  was  45%  and  <1000  AMW  TOC 
removal  was  74%.  Moderate  temperature  reduc- 
tion resulted  in  greater  removal  of  TOX  and  low- 
molecular-weight  TOX.  Such  effects  were  consist- 
ent with  removal  by  biosorption.  Process  and  oper- 
ational strategies,  predicated  on  the  key  roles  of 
biosorption  and  anaerobic  dehalogenation,  may 
provide  improved  TOX  removal.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02020 


IMPROVING  STABILITY  OF  A  PAPER  MILL 
SLUDGE, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
A.  Bagchi. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  137-141,  2  fig,  2  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Waste  dis- 
posal, 'Sludge,  'Pulp  and  paper  industry,  'Stabili- 
zation, Fly  ash,  Landfills,  Pore  pressure,  Shear 
strength.  Industrial  wastes. 

The  benefit  of  mixing  fly  ash  with  paper  mill 
sludge  for  increasing  stability  is  discussed.  Addi- 
tion of  fly  ash,  sufficient  volume  of  which  is  pro- 
duced in  most  paper  mills,  will  definitely  increase 
its  stability.  However,  before  increasing  the  top 
slope  of  'mixed  sludge',  proper  investigation  must 
be  undertaken.  Such  investigations  should  include 
both  theoretical  stability  analysis  and  actual  obser- 
vation in  the  field.  Long-term  shear  strength  pa- 
rameters obtained  from  laboratory  tests  may  not  be 
accurate  because  generation  of  gas  during  testing 
may  influence  their  values.  Therefore,  lower  (75% 
of  laboratory  values)  values  of  shear  strength  pa- 
rameters should  be  considered  for  the  stability 
analysis.  In  this  particular  study  top  slope  stability 
of  an  old  land  fill  was  helpful  in  making  a  decision. 
If  'stable  slope  data'  from  an  'old  sludge  landfill'  is 
not  available,  the  author  recommends  a  longer 
field  stability  study  using  the  mixed  sludge.  Pore 
pressure  dissipation  will  depend  on  the  permeabil- 
ity of  the  sludge,  thickness  of  each  lift  of  sludge, 
and  rate  of  filling.  Therefore,  these  items  should  be 
considered  in  deciding  how  long  the  field  stability 
study  should  continue.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02021 


REMOVAL  OF  OIL  AND  GREASE  IN  THE 
HYDROCARBON  PROCESSING  INDUSTRY, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

C.  H.  Rhee,  P.  C.  Martyn,  and  J.  G.  Kremer. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  143-150,  9  fig,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Hydrocar- 
bons, 'Industrial  wastewater,  'Oil  recovery, 
'Grease,  'Separation  techniques,  Oil,  Petroleum 
products,  Ultrafiltration,  Filtration,  Biological 
treatment. 

The  hydrocarbon  processing  industry  in  the  Sani- 
tation Districts  of  Los  Angeles  County's  (Districts) 
service  area  includes  petroleum  refining,  petro- 
chemical processing,  crude  oil  and  natural  gas  pro- 
duction, and  related  chemical  companies.  The 
volume  of  wastewater  discharged  from  the  hydro- 
carbon processing  industry  is  approximately  23 
mgd  which  is  about  35%  of  the  Districts'  total 
industrial  wastewater  flow  and  6%  of  the  365  mgd 
of  wastewater  influent  to  the  Districts'  Joint  Water 
Pollution  Control  Plant  (JWPCP).  Crude  oil  ca- 
pacities of  petroleum  refineries  total  nearly  one 
million  barrels  per  day.  The  most  important  pollut- 
ants in  the  hydrocarbon  processing  industry  are 
conventional  pollutants  such  as  oil  and  grease, 
suspended  solids  and  pH,  and  nonconventional  pol- 
lutants such  as  phenolic  compounds;  COD,  sulfide 
and  ammonia.  Among  these  pollutants,  oil  and 
grease  is  one  of  the  most  complicated  pollutants  to 
remove.  This  paper  summarizes  available  technol- 
ogies to  remove  oil  and  grease  and  should  assist  oil 
and  grease  dischargers  in  complying  with  their 
effluent  limits,  including:  (1)  oil-water  separators; 
(2)  dissolved  air  flotation  oil-water  separation;  (3) 
induced  air  flotation  oil-water  separation;  (4)  ultra- 
filtration; and  (5)  biological  treatment.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02022 


ANOMALIES  IN  OIL  AND  GREASE  ANALY- 
SES OF  PETROLEUM  WASTEWATERS  AND 
THEIR  IMPLICATIONS, 

Shell  Oil  Co.,  Houston,  TX. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


For  primary  bibliographic  entry  see  Field  5A. 
W89-02023 


BIOTREATMENT  INHIBITION  BY  HAZARD- 
OUS COMPOUNDS  IN  AN  INTEGRATED  OIL 
REFINERY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering 
M.  Rebhun.  and  N.  Galil. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  163-174,  1 1  fig,  4  tab,  16  ref. 

Descriptors:  'Wastewater  analysis,  *Water  analy- 
sis, 'Biological  treatment,  'Hazardous  wastes,  'Oil 
refineries,  Industrial  wastewater,  Organic  com- 
pounds, Separation  techniques,  Flocculation,  Bio- 
logical oxygen  demand.  Suspended  solids,  Volatile 
organic  compounds,  Phenols,  Activated  carbon. 
Activated  sludge  process. 

Biological  treatment  of  wastewater  from  an  inte- 
grated oil  refinery,  containing  hazardous  contami- 
nants, was  studied  in  an  on-site  pilot  plant.  The 
wastewater  is  pretreated  by  gravity  separation, 
flocculation,  and  dissolved  air  flotation.  Biotreat- 
ment  of  such  wastewaters  is  feasible,  but  it  poses 
several  problems  which  have  to  be  considered  in 
planning,  design,  and  operation  of  the  treatment 
system.  The  process  rate  is  relatively  slow,  the 
specific  loading  rate  should  be  below  0. 15/day  in 
terms  of  biological  oxygen  demand  (BOD),  for 
efficient  treatment.  This  is  due  to  inhibitory  effects 
of  phenols.  The  mixed  liquor  volatile  suspended 
solids  is  due  to  poor  settleability  of  part  of  the 
biofloc  and  its  'escape'  from  the  secondary  clarifier 
affecting  adversely  also  the  quality  of  the  effluent. 
Sudden  discharges  of  concentrated  phenolic 
wastes  disrupted  the  process,  first  by  impairing 
bioflocculation  and  then  by  complete  inhibition  of 
the  biological  process.  To  prevent  such  disturb- 
ances, surges  of  concentrated  wastes  containing 
toxic  and  inhibitory  compound  should  be  inter- 
cepted and  stored.  Further  improvement  in  per- 
formance of  biological  treatment  is  now  being 
studied  using  powdered  activated  carbon  (PAC)  in 
the  activated  sludge  process.  The  results  up  to  now 
indicate  that  it  improves  the  process,  probably  by 
reducing  the  inhibitory  action  of  the  phenols  at  the 
steady  state  influent  concentrations.  Powdered  ac- 
tivated carbon  combined  in  the  activated  sludge 
cannot  be  a  solution  for  the  sudden  high  volume 
discharges  of  concentrated  phenols.  This  problem 
can  be  solved  only  through  interception,  storage 
and  regulated  gradual  discharge.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02024 


BIODEGRADATION  OF  OILFIELD  PRODUC- 
TION PIT  SLUDGES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Pe- 
troleum Engineering. 

R.  E.  Marks,  S.  D.  Field,  and  A.  Wojtanowicz. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  175-183,  6  fig,  7  tab,  17  ref. 

Descriptors:  'Biodegradation,  'Wastewater  treat- 
ment, 'Sludges,  'Oil  wastes,  Biological  treatment, 
Industrial  wastes,  Oil  refineries,  Suspended  solids, 
Volatile  organic  compounds,  Biomass,  Oxygen. 

The  major  components  of  oilfield  production 
waste  pits  are:  formation  waters,  crude  oil,  pro- 
duced sands,  and  spent  chemicals  used  for  surface 
treatment  of  produced  oil.  High  molecular  weight 
hydrocarbons  often  accrue  from  separations  in  the 
oilfield  production  tanks.  A  laboratory  study  is 
described  in  which  the  potential  for  biological 
treatment  of  oil-based  drill  cuttings  and  a  produc- 
tion sludge  from  an  oilfield  waste  pit  was  evaluat- 
ed. The  drill  cuttings  were  acquired  from  drilling 
operations  off  the  Louisiana  coastline  as  a  compo- 
sited waste  while  the  production  sludge  was  sam- 
ples from  a  32-year  old  continuously  operating 
oilfield  sludge  pit.  Biodegradation  is  illustrated 
through  three  transfers  of  the  Oil  Refinery  Waste 
(ORW)  microbial  population  (ORW  T5  to  ORW 
TV2)  and  represents  a  good  example  of  acclima- 


tion of  this  culture  to  the  complex  hydrocarbon 
fractions  in  the  drill  cuttings.  Each  sample  con- 
tained 2.4%  oil  and  grease  (O  and  G)  v/v  and 
2.0%  solids  w/w.  These  results  are  typical  of 
efforts  of  other  investigators  to  accelerate  startup 
times  associated  with  biological  processes.  The  40 
hour  reaction  velocity  for  ORW  TV2  and  TV1 
averaged  22  mg/L/hr  or  double  the  sludge  rate. 
An  increase  in  solids  loadings  to  5.4%  w/w,  for  a 
3%  O  and  G  v/v  drill  cuttings  sample,  resulted  in 
a  reaction  velocity  of  40  mg/L/hr  and  approached 
the  limiting  oxygen  generation  rate  of  the  respi- 
rometer  equipment.  The  peak  biomass  growth  was 
estimated  at  5000  mg/L  mixed  liquor  volatile  sus- 
pended solids.  The  dilute  concentrations  of  drill 
cuttings  (1-4%  O  and  G  v/v),  all  formed  swollen 
gels  which  decomposed  after  18-24  hours  of  degra- 
dation. The  residual  solids  after  a  4%  O  and  G  v/v 
biodegradation,  dried  to  an  inert  powder  which 
would  not  require  further  treatment  and  be  readily 
disposable.  Trie  biological  treatment  process  would 
seem  to  be  an  excellent  alternative  to  conventional 
technologies  for  this  difficult  way  to  treat  waste. 
(See  also  W89-02006)  (Lantz-PTT) 
W89-02025 


DEVELOPMENT  OF  LOW-COST  FLOTATION 
TECHNOLOGY  AND  SYSTEMS  FOR 
WASTEWATER  TREATMENT, 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  D.  Guss,  and  L.  K.  Wang. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  185-195,  6  fig,  2  tab,  24  ref. 

Descriptors:  'Flotation,  'Wastewater  treatment, 
'Biological  wastewater  treatment,  Activated 
sludge  process,  Bulking  sludge,  Rising  sludge, 
Flocculation,  Biological  oxygen  demand,  Suspend- 
ed solids,  Biomass,  Chlorination,  Oxidation,  Sedi- 
mentation. 

The  use  of  secondary  flotation  clarification  in 
place  of,  or  in  assisting  secondary  sedimentation 
clarification  in  the  activated  sludge  process  system 
is  one  recent  advancement  in  biological 
wastewater  treatment.  The  primary  distinguishing 
feature  of  the  improved  activated  sludge  treatment 
system  is  that  high  rate  dissolved  air  flotation, 
known  as  Supracell,  is  the  secondary  clarifier  for 
separation  of  suspended  solids  from  the  aeration 
basin  effluent,  as  opposed  to  secondary  sedimenta- 
tion alone  in  conventional  activated  sludge  sys- 
tems. The  most  common  operational  difficulties 
encountered  in  the  conventional  activated  sludge 
treatment  plant  are  rising  sludge  and  bulking 
sludge,  resulting  in  high  suspended  solids  and  5- 
day  BOD  in  the  plant  effluent.  The  common  cause 
of  rising  sludge  is  biological  denitrification,  in 
which  nitrites  and  nitrates  in  the  wastewater  are 
converted  to  nitrogen  gas.  When  enough  nitrogen 
gas  is  formed,  and  trapped  in  the  sludge  mass,  the 
sludge  in  the  conventional  secondary  sedimenta- 
tion clarifier  becomes  buoyant  and  floats  to  the 
surface.  This  phenomenon  is  termed  biological  flo- 
tation. Rising  sludge  can  also  be  caused  by  internal 
solids  overloading  and  hydraulic  overloading  to 
the  secondary  sedimentation.  Poor  sedimentation 
clarifier  design  and  operation  in  terms  of  flow- 
through  velocity,  weir  design,  etc.  are  also  possible 
causes.  There  are  two  principle  types  of  sludge 
bulking  problems:  (1)  the  growth  of  filamentous 
organisms;  and  (2)  the  formation  of  swelling  bio- 
logical floes  through  the  addition  of  bound  water 
to  the  cells  to  extent  that  their  density  is  reduced. 
The  state-of-the-art  method  for  controlling  sludge 
bulking  in  an  emergency  situation  is  chemical  oxi- 
dation by  chlorine  or  hydrogen  peroxide.  Another 
alternative  involves  the  addition  of  a  secondary 
flotation  unit  which  parallels  the  existing  second- 
ary sedimentation  unit  in  a  conventional  existing 
activated  sludge  treatment  plant.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02026 


BIODEGRADATION  OF  ORGANIC  COM- 
POUNDS IN  ANOXIC  GROUNDWATER  SYS- 
TEMS, 

Black  and  Veatch,  Philadelphia,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 


W89-02027 


INVESTIGATION  OF  INGROUND  BIOLOGI- 
CAL TREATMENT  FOR  GROUNDWATERS 
CONTAMINATED  WITH  VOLATILE  ORGAN- 
IC COMPOUNDS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-02028 


ON-SITE  TREATMENT  SYSTEMS  FOR  AQUI- 
FER RESTORATION  BIOLOGICAL  TREAT- 
MENT, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02029 


EFFLUENT  TOXICITY  MONITORING  METH- 
ODOLOGY EVALUATED  FOR  FIVE  INDUS- 
TRIAL DISCHARGERS, 

Engineering-Science,  Fairfax,  VA. 
E.  C.  Sullivan,  J.  A.  Botts,  J.  W.  Braswell,  D.  F. 
Bishop,  and  G.  H.  Slattery. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  237-256,  15  fig,  14  tab,  14 
ref.  EPA  Contract  CR812790-01-1. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
analysis,  'Industrial  wastewater,  'Monitoring, 
'Toxicity,  'Water  pollution  prevention,  Bioassays, 
Biological  studies,  Chemical  oxygen  demand,  Mi- 
crotox,  Microbiological  studies,  Ceriodaphnia 
dubia,   Lethal  limits,   Activated  sludge,   Biomass. 

On-going,  preliminary,  industrial  toxicity  screening 
tests  being  conducted  for  the  City  of  Baltimore's 
Patapsco  Wastewater  Treatment  Plant  (PWWTP), 
are  presented.  The  screening  tests  at  the  PWWTP 
were  conducted  in  two  phases:  (1)  initial  evalua- 
tion by  batch  biological  treatment  of  industrial 
wastewater  dilutions  for  a  period  of  2  hours  in  a 
respirometer;  and  (2)  detailed  evaluation  by  batch 
testing  of  industrial  dilutions  with  nutrient  addition 
and  with  02  uptake  and  COD  removal  monitored 
relative  to  a  control  synthetic  wastewater.  Both 
phases  included  testing  for  Microtox  toxicity  re- 
moval and  the  second  phase  also  included  Cerio- 
daphnia dubia  time-lethality  analysis.  The  results 
are  preliminary,  however,  this  testing  procedure 
can  be  used  to  screen  for  industries  which  may 
require  more  in-depth  study,  and  alert  municipali- 
ties to  potential  problem  sources.  Microtox  toxicity 
reduction  was  not  consistent  with  bioassay  toxicity 
reduction.  Therefore,  industrial  toxicity  screening 
tests  will  require  further  development  to  evaluate 
and  explain  the  inconsistency.  The  C.  dubia  toxici- 
ty present  in  the  PWWTP  return  activated  sludge 
filtrate  contributed  to  the  Ceriodaphnia  toxicity  in 
all  of  the  batch  treatability  tests  on  the  industrial 
wastewater  discharges.  Batch  treatability  tests  of 
synthetic  wastewater  resulted  in  biological  activity 
rates  similar  to  those  of  PWWTP  primary  effluent. 
The  tests  with  synthetic  wastewater  were  used  as  a 
reasonable  reference  from  which  relative  inhibition 
would  be  determined.  Batch  testing  of  dilutions  of 
industrial  wastewater  can  be  used  to  screen  for 
inhibitory  effects  on  WWTP  biomass.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02030 


TOXICITY  EVALUATION  OF  PERSISTENT 
ORGANIC  CONTAMINANTS, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

J.  R.  Hartman,  C.  R.  Lange,  M.  R.  Malsumoto, 
and  A.  S.  Weber. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  265-273.  13  fig,  6  tab,  3  ref. 

Descriptors:  'Persistence,  'Organic  compounds, 
•Toxicity,  'Biodegradation,  Microbiological  stud- 
ies, Orthochlorophenol,  Bioassay,  Wastewater 
treatment. 
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A  large  number  of  xenobiotic  chemicals  are  resist- 
ant to  biological  degradation,  or  are  degraded  at 
very  low  rates.  This  resistance  to  biodegradation  it 
termed  persistence.  Persistence  of  xenobiotics  can 
be  attributed  to:  (1)  the  inhibitory  nature  of  the 
chemical  substance  to  the  microorganisms;  and/or 
(2)  the  microorganisms'  lack  of  necessary  enzymat- 
ic pathways  necessary  for  the  breakdown  of  specif- 
ic compound(s).  As  a  preliminary  screening  test, 
the  use  of  plating  techniques  can  be  used  to  screen 
a  large  number  of  compounds  and  bacterial  cul- 
tures for  persistence.  Results  obtained  using  the 
solid  agar  plating  technique  were  in  good  agree- 
ment with  all  of  the  other  tests  employed.  Orth- 
ochlorophenol  (OCP)  was  found  to  be  much  more 
persistent  than  2,4-D.  In  addition,  the  time  for 
growth  to  develop  on  the  plates  using  2,4-D  as  the 
sole  carbon  and  energy  source  paralleled  the  time 
for  initiation  of  biodegradation  of  2,4-D  in  the 
batch  shaker  flask  tests.  To  narrow  the  cause  of 
persistence,  acute  toxicity  tests  are  well  suited.  On 
the  basis  of  the  bioassay  results  from  this  study, 
OCP  would  be  expected  to  impose  a  higher  degree 
of  toxic  inhibition  than  2,4-D.  To  determine  the 
rate  and  degree  of  biodegradation,  a  simulation  test 
(e.g.  batch  shaker  flask  test)  must  be  employed. 
Use  of  these  three  tests  together  can  be  used  to 
assess  whether  a  xenobiotic  will  be  persistent  in  a 
bioreactor,  to  determine  the  cause  of  the  persist- 
ence, and  estimate  the  rate  and  degree  of  biodegra- 
dation that  can  be  achieved.  Metabolic  activity 
tests,  oxygen  consumption  and  ATP  levels,  are 
useful  as  complimentary  analyses  for  the  plating 
and  acute  toxicity  tests.  The  results  from  both  the 
oxygen  consumption  and  ATP  level  tests  were 
consistent  with  the  solid  agar  plating,  acute  toxici- 
ty, and  batch  shaker  flask  tests.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02032 


CONSTRAINTS  OF  BIOAUGMENTATION  IN 
ENHANCING  BIOLOGICAL  TREATMENT 
PROCESS  PERFORMANCE, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

C.  R.  Lange,  J.  R.  Hartman,  N.  M.  Chong,  A.  S. 
Weber,  and  M.  R.  Matsumoto. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  275-284,  6  fig,  9  tab,  11  ref. 

Descriptors:  *Wastewater  treatment,  'Bioaugmen- 
tation,  *Biological  wastewater  treatment,  'Biode- 
gradation, Bacteria,  Microbiological  studies, 
Heavy  metals,  Phenol,  Chlorinated  compounds, 
Fats,  Proteins,  Hazardous  wastes,  Industrial 
wastes,  Food  wastes,  Starch. 

Bioaugmentation  is  the  process  of  adding  non- 
indigenous  bacterial  supplements  to  a  bioreactor 
for  the  purpose  of  artificially  increasing  the  bacte- 
rial diversity  and/or  activity  of  the  reactor  popula- 
tion. Bioaugmentation  may  increase  the  biological 
diversity  and  activity  of  the  population  by:  (1) 
adding  bacteria  with  enzymatic  systems  which 
allow  degradation  of  previously  non-biodegradable 
organics;  or  (2)  adding  bacteria  which  have  higher 
metabolic  rates.  Many  bacterial  supplements  are 
available  commercially  to  augment  existing  popu- 
lations of  biological  hazardous  waste  treatment 
processes.  The  supplements  investigated  here 
were:  targeted  for:  heavy  metals,  phenol,  chlorinat- 
ed organics,  fats  and  proteins,  hazardous  wastes, 
industrial  wastes,  food  wastes,  septage.  general 
wastes,  and  cold  weather.  A  number  of  factors 
thought  to  be  important  in  determining  the  poten- 
tial of  bacterial  supplementation  were  investigated 
using  a  specific  waste  from  a  hazardous  waste 
treatment,  storage,  and  disposal  facility,  and  bacte- 
rial supplements  recommended  for  the  waste  by 
the  commercial  distributors.  Most  supplements  rec- 
ommended for  the  study  waste  were  not  able  to 
initiate  degradation  of  the  study  waste  without  a 
period  of  acclimation.  Parameters  such  as  supple- 
ment viability,  acclimation,  and  population  reten- 
tion are  important.  The  study  waste,  which  mod- 
eled an  expected  indigenous  population,  performed 
as  well  as  any  commercial  supplement.  The  popu- 
lation acclimated  to  soluble  starch,  which  had  not 
been  used  with  the  study  waste,  performed  as  well 
as  some  of  the  recommended  commercial  supple- 


ments.  It   is  not  certain  that   bioaugmentation   is 
feasible.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02033 


BIOAUGMENTATION  OF  STRESSED  ANAER- 
OBIC FILTERS  WITH  METHANOGENIC  EN- 
RICHMENT CULTURES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
N.  Lynch,  L.  Daniels,  and  G.  F.  Parkin. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  285-296,  7  fig,  2  tab,  26  ref. 

Descriptors:  'Bioaugmentation,  'Wastewater 
treatment,  'Biological  wastewater  treatment.  'An- 
aerobic digestion,  'Filtration,  Chemical  oxygen 
demand,  Biodegradation,  Methane  bacteria,  Organ- 
ic compounds,  Methane,  Bacteria,  Microbiological 
studies. 

Recently,  advances  in  understanding  the  microbi- 
ology and  biochemistry  of  the  anaerobic  break- 
down of  complex  organic  materials  have  suggested 
new  methods  for  controlling  system  operation  and 
improving  recovery  from  shocks.  An  overall 
scheme  of  the  bacterial  degradation  process  con- 
sists of  three  main  parts:  (1)  hydrolysis  and  fermen- 
tation of  complex  organic  molecules  into  acetate, 
H2,  and  organic  acids  with  more  than  2  carbons; 
(2)  conversion  of  long-chain  acids  into  acetate,  H2, 
and  C02;  and  (3)  methane  production  from  the 
cleavage  of  acetate  and  the  reduction  of  C02  with 
hydrogen.  The  concentration  of  hydrogen  in  an 
anaerobic  system  is  considered  by  recent  investiga- 
tions to  be  the  most  important  parameter  in  the 
efficient  operation  of  the  process.  When  the  partial 
pressure  of  hydrogen  is  reduced  to  levels  of  0.001 
to  0.00001  atmospheres,  these  reactions  can  take 
place.  Because  of  this,  the  syntrophs  must  exist  in 
an  obligate  symbiotic  relationship  with  an  effective 
hydrogen  consumer,  and  are  difficult  to  maintain 
in  a  pure  culture.  For  many  years,  the  syntroph- 
methanogen  consortium  was  considered  to  be  a 
single  bacterium,  Methanobacillus  omelianskii. 
Methanogens  are  capable  of  consuming  hydrogen 
even  when  the  amount  available  is  exceedingly 
small.  These  bacteria  are  limited  by  a  slow  growth 
rate  and  a  narrow  range  of  pH  tolerance,  proper- 
ties that  can  cripple  the  operation  of  an  anaerobic 
reactor.  The  studies  reported  here  describe  the 
anaerobic  degradation  of  whey  in  upflow  sub- 
merged filters  at  mesophilic  temperature.  Anaero- 
bic filters  are  capable  of  degrading  a  concentrated 
organic  substrate  at  a  high  loading  rate.  During  the 
127  days  of  operation,  the  reactors  were  stable  and 
adjusted  quickly  to  increases  in  loading  rate,  re- 
moving 90%  of  TCOD  and  producing  biogas  with 
methane  concentrations  of  67-70%.  The  efficiency 
achieved  with  the  high  influent  concentrations  sug- 
gests that  anaerobic  fixed-film  treatment  of  whey 
provides  a  means  of  waste  disposal  and  energy 
production  for  dairies  and  cheese  manufacturers. 
(See  also  W89-02006)  (Lantz-PTT) 
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EFFICACY  OF  BIOAUGMENTATION  PROD- 
UCTS AS  PREDICTED  BY  A  MODEL  OF 
STEADY-STATE  FLOCCULENT  CULTURES, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 

S.  J.  Hull,  and  R.  B.  Kapuscinski. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  297-308,  6  fig,  3  tab,  32  ref. 

Descriptors:  'Model  studies,  'Bioaugmentation, 
'Flocculation,  'Hazardous  wastes,  'Wastewater 
treatment,  'Biological  wastewater  treatment,  'Mi- 
crobiological studies,  Organic  compounds,  Acti- 
vated sludge,  Biodegradation,  Biomass. 

A  rational  model  of  flocculent  microbial  cultures 
was  developed  to  assess  the  efficacy  of  mainte- 
nance doses  of  bioaugmentation  products  upon  the 
steady-state  removal  of  a  potentially  hazardous 
organic  compound  (PHOC)  that  is  resistant  to 
microbial  degradation.  Steady-state  simulations 
with  this  model  indicate  that  the  impact  of  bioaug- 


mentation products  is  influenced  by  the  product 
dose,  the  wastage  ratio,  and  the  influent  concentra- 
tion of  the  PHOC.  However,  for  conditions  repre- 
sentative of  a  completely-mixed  activated  sludge 
system,  the  model  predicts  that  typically  pre- 
scribed doses  of  bioaugmentation  products  will  not 
have  a  substantial  impact  upon  the  removal  of 
PHOCs  that  are  resistant  to  microbial  degradation. 
Moreover,  the  model  predicts  that  lowering  the 
biomass  wastage  ratio  offers  a  potentially  more 
effective  means  of  improving  the  steady-state,  mi- 
crobial removal  of  resistant  PHOCs  in  suspended- 
growth  systems.  (See  also  W89-02006)  (Lantz- 
PTT) 
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DEVELOPMENT  OF  TREATMENT  ALTERNA- 
TIVES THROUGH  AN  UNDERSTANDING  OF 
WASTE  CHEMISTRY, 

RECRA  Environmental,  Inc.,  Amherst,  NY. 
T.  F.  Stanczyk. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  309-320,  8  fig,  5  tab,  5  ref. 

Descriptors:  'Hazardous  wastes,  'Toxic  wastes, 
'Waste  disposal,  'Standards,  'Waste  treatment, 
'Chemical  properties,  Organic  compounds,  Inor- 
ganic compounds.  Landfills,  Volatile  organic  com- 
pounds, Toxicity,  Solubility,  Ignitability,  Heavy 
metals. 

Waste  residues  contain  an  array  of  inorganic  and 
organic  constituents  varying  in  terms  of  mobility 
and  hazard  potential.  The  EPA  proposed  Toxic 
Characteristic  Leaching  Procedure  Standards  will 
undoubtedly  focus  on  parameters  and  performance 
standards  that  are  generally  ignored  in  terms  of 
waste  treatment.  Treatment  alternatives  are  going 
to  play  an  important  role  in  waste  minimization 
strategies.  EPA  performance  standards  for  landfill 
candidates  will  force  industry  to  assess  waste  prop- 
erties and  the  degree  of  environmental  concern. 
The  overall  approach  to  the  development  of  a 
waste  minimization  strategy  should  allow  for  a 
waste-specific  characterization  program  as  well  as 
source  segregation  and  treatment  alternatives  that 
can  prioritize  as  goals  waste  reclamation,  detoxifi- 
cation, purification/reuse,  volume  reduction  and 
safe  disposal.  Some  of  the  existing  limitations  and 
waste  restrictions  of  land  disposal,  focus  on  the 
following  acceptance  criteria:  (1)  Ignitability;  (2) 
Volatile  organic  content;  (3)  toxicity;  (4)  solubility; 
and  (5)  physical  properties.  (See  also  W89-02006) 
(Lantz-PTT) 
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WATER  REUSE  AND  RECYCLING  IN  INDUS- 
TRY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
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IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
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Descriptors:  'Wastewater  treatment,  'Water  reuse, 
•Recycling,  'Industrial  wastewater,  'Wastewater 
disposal,  Case  studies,  Wastewater  management, 
Economic  aspects,  Costs,  Potential  aspects,  Social 
aspects,  Regulations. 

Wastewater  reuse  for  and  in  industry  and  other 
purposes  can  and  should  be  integral  part  of  water 
resources  management  in  water  short  areas.  In  the 
case  studies  described  here,  the  cost  of  treatment 
and  recycle  could  compete  with  real  cost  of  fresh 
water,  its  treatment,  plus  the  cost  of  waste  treat- 
ment and  disposal.  The  need  of  the  reclaimed 
water  and  its  value  for  the  industry  prompted 
installation  of  advanced  treatment  processes,  thus 
providing  better  water  pollution  control.  The  reuse 
projects,  though  cost  effective,  needed  the  initia- 
tive and  strong  support  of  local  and  national  gov- 
ernment in  their  development  stages.  Also,  many 
legal,  political  and  institutional  aspects  have  to  be 
considered  in  all  reuse-reclamation  schemes,  such 
as:  water  rights  vs.  effluent  reuse,  wastewater  own- 
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erships  and  rights,  and  cost  sharing  in  case  of 
municipal  effluent  reuse.  (See  also  W89-02006) 
(Lantz-PTT) 

W89-02039 


REGULATION  OK  TOXIC  ORGANICS  IN  IN- 
DUSTRIAL SEWER  DISCHARGES  AT  THE 
SANITATION  DISTRICTS  OF  LOS  ANGELES 
COUNTY, 

Los  Angeles  County  Sanitation  Districts,  Whittier. 

CA. 

For  primary  bibliographic  entry  see  Field  5E. 
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COMMUNITY   INVOLVEMENT:   THE   CATA- 
LYTIC FACTOR  IN  WASTE  MANAGEMENT, 

Winsor  Associates,  Ardmore,  PA. 

For  primary  bibliographic  entry  see  Field  6E. 
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INTEGRATED  PLANT  FOR  TREATMENT  OF 
DILUTE  HAZARDOUS  WASTE, 

Aerojet  Corp.,  Sacramento,  CA. 
P.  Miedzinski,  J.  B.  Glover,  and  M.  S. 
Montgomery. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana. May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  379-391,  8  fig,  4  tab,  20  ref. 

Descriptors:  'Wastewater  treatment  facilities, 
•Hazardous  wastes,  'Wastewater  treatment, 
Design  standards,  Construction,  Industrial 
wastewater.  Waste  management,  Costs,  Economic 
aspects,  Process  water,  Aerospace  industry,  Cali- 
fornia. 

Aerojet,  a  division  of  Gencorp,  is  a  Sacramento, 
California,  based  aerospace  company  primarily  in- 
volved in  the  manufacture  and  development  of 
liquid  and  solid  rocket  motor.  Such  manufacturing 
involves  a  number  of  processes  which  can  generate 
dilute  hazardous  wastes  which  are  hauled  to  Class 
1  disposal  sites.  The  Central  Waste  Management 
Department  (CWM)  is  responsible  for  handling 
and  disposing  of  all  waste,  both  toxic  and  nontoxic, 
at  the  Sacramento  facility.  Within  this  department 
is  the  Central  Waste  Technology  group  that  is 
responsible  for  developing  and  constructing  facili- 
ties which  can  treat  both  toxic  and  nontoxic 
wastes.  It  is  the  goal  of  this  group  to  minimize  off- 
site  disposal.  Current,  Aerojet  generates  approxi- 
mately 2,000,000  gallons  a  year  of  aqueous  dilute 
hazardous  wastes.  This  paper  discusses  the  pilot 
work  and  design  considerations  that  culminated  in 
the  construction  of  a  treatment  plant  for  these 
wastes  which  will  discharge  effluent  to  a  publicly 
owned  treatment  works  (POTW).  CWM  initiated 
construction  of  the  treatment  plant  in  October 
1986.  Plant  construction  was  completed  (with  the 
exception  of  installation  of  the  gas  chromatograph) 
in  May  1987.  Construction  cost  for  the  plant  in- 
cluding engineering  was  $725,000.  Operating  costs 
are  predicted  to  be  between  10  and  15  cents  per 
gallon  depending  upon  carbon  usage  and  solids 
cake  disposal  costs.  At  these  costs,  and  with  cur- 
rent waste  generation  rates,  return  on  initial  invest- 
ment will  be  between  7  and  9  months.  (See  also 
W89-02006)  (Lantz-PTT) 
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CHARACTERIZATION  OF  TREATMENT  RES- 
IDUES FROM  HAZARDOUS  WASTE  TREAT- 
MENT, STORAGE,  AND  DISPOSAL  FACILI- 
TIES, 

Mt-tcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
B.  D  Kaplan. 

IN  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
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Contract  No.  68-03-3166. 

Descriptors:  'Waste  treatment,  'Waste  disposal, 
•Classification,  •Hazardous  wastes.  Metal-finishing 
wastes.  Industrial  wastes,  Organic  compounds,  Fil- 
tration, Incineration,  Waste  storage,  Case  studies. 

EPA  is  required  to  evaluate  alternative  technol- 
ogies  for  each   waste   category   and   to   establish 


treatment  standards  for  banned  wastes  based  on  the 
lowest  level  achieved  by  a  best  demonstrated  avail- 
able technology  (BDAT).  As  part  of  the  program 
to  develop  this  information,  field  evaluation  of 
alternative  technologies  for  treating  or  destroying 
wastes  that  have  been  listed  for  priority  action 
were  conducted.  The  primary  focus  of  this  study 
was  to  evaluate  the  treatability  of  metal-bearing 
and  solvent  wastes.  Facility  A  is  a  commercial  off- 
site  treatment  facility  accepting  aqueous  wastes 
generated  by  the  electroplating  industry,  as  well  as 
other  metal  finishing  operations.  Facility  B  is  a 
chemical  manufacturing  plant  owned  and  operated 
by  a  major  chemical  company.  Both  solid  and 
liquid  hazardous  organic  wastes  generated  on-site 
and  at  several  other  company  plants  are  incinerat- 
ed at  Facility  B.  Solid  waste  and  sludges  are  re- 
ceived in  drums  and  typically  include  paint 
sludges,  chlorinated  hydrocarbons,  coke  solids, 
vacuum  filter  solids,  waste  filter  elements  and  pol- 
ymeric tar.  Liquid  wastes,  transported  on-site  by 
bulk  tanker  truck,  commonly  include  waste  organ- 
ic solutions,  waste  solvents,  tank  farm  nitrates  and 
chloroprene  catalyst  sludge.  The  treatment  train 
utilized  at  Facility  A  (cyanide  oxidation,  chromi- 
um reduction,  chemical  precipitation,  vacuum  fil- 
tration) successfully  removed  the  metal  com- 
pounds from  the  water  environment.  The  metals 
were  removed  to  below  the  pretreatment  limits 
imposed  by  the  local  municipality.  Moreover,  the 
sludge  sample  extracts  were  within  the  threshold 
limits  for  metals  and  organics  of  the  land  disposal 
regulations.  Evaluation  of  the  data  from  Facility  B 
indicates  that  significant  levels  of  toxic  metals  are 
present  in  waste  solvents  and  organic  process 
wastes  destined  for  incineration.  Since  metals  are 
not  destroyed  by  incineration,  they  tend  to  concen- 
trate in  the  treatment  residues  ash  and  scrubber 
wastewater.  Facility  B,  a  properly  designed  and 
operated  system,  achieves  complete  destruction  of 
organic  compounds.  (See  also  W89-02006)  (Lantz- 
PTT) 
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SPENT  CAUSTIC  TREATMENT  AND  DISPOS- 
AL, 

Stone  and  Webster  Engineering  Corp.,  Boston, 
MA. 

Y.  S.  Chen,  and  P.  D.  Burgess. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  429-436,  5  fig,  3  tab,  8  ref. 

Descriptors:  "Hazardous  wastes,  •Caustic  soda, 
•Wastewater  treatment,  *Waste  disposal,  Chemical 
oxygen  demand,  Biological  oxygen  demand,  Hy- 
drogen ion  concentration,  Oxidation,  Chemical 
precipitation,  Stripping,  Biological  treatment, 
Chemical  treatment,  Sulfides. 

Caustic  soda  is  normally  used  in  olefin  plants  to 
remove  hydrogen  sulfide  and  carbon  dioxide  from 
cracked  gas  streams.  The  resulting  waste  is  known 
as  spent  caustic  and  is  characterized  by  high  con- 
centrations of  sulfide,  dissolved  solids,  chemical 
oxygen  demand  (COD),  and  biochemical  oxygen 
demand,  and  by  high  pH.  Its  high  pH  and  sulfide 
content  make  spent  caustic  a  hazardous  waste 
under  the  Resource  Conservation  and  Recovery 
Act  (RCRA).  Characteristics  of  spent  caustic  that 
make  it  difficult  to  treat  have  encouraged  the  use 
of  deep  well  injection  for  disposal.  Increasingly 
stringent  RCRA  regulations  may  preclude  the  use 
of  deep  well  injection  in  the  future.  Alternatives  to 
deep  well  injection  include  wet  air  oxidation, 
chemical  oxidation,  chemical  precipitation,  steam 
stripping,  and,  in  certain  cases,  dilution  with  other 
wastes  followed  by  oxidation  in  biological  treat- 
ment systems.  The  characteristics,  performance, 
and  costs  of  these  alternative  technologies  are  de- 
scribed. (See  also  W89-02006)  (Lantz-PTT) 
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IMPLEMENTATION  OF  AN  AQUEOUS 
WASTE  SUBSTITUTION  PROJECT  AT  GIANT 
CEMENT  COMPANY  AND  COMPLIANCE 
WITH  THE  ASSOCIATED  PERMITS  BY 
SOUTH  CAROLINA  DEPARTMENT  OF 
HEALTH  AND  ENVIRONMENTAL  CONTROL, 
South  Carolina  State  Dept.  of  Health  and  Environ- 


mental Control,  Columbia.  Div.  of  Industrial  and 

Agricultural  Wastewater. 

For  primary  bibliographic  entry  see  Field  3C. 
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PRECAST  CONCRETE  DESIGN  FOR  TERTI- 
ARY WASTE  TREATMENT  PLANT  SIGNIFI- 
CANTLY REDUCES  TIME  AND  PROJECT 
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Burlington  Industries,  Inc.,  Greensboro,  NC.  Ar- 
chitectural and  Structural  Section. 
For  primary  bibliographic  entry  see  Field  8F. 
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FIELD  EVALUATION  OF  VACUUM  ASSISTED 
SLUDGE  DEWATERING  BED  SYSTEMS, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
A.  J.  Condren,  A.  T.  Wallace,  I.  A.  Cooper,  and  J. 
F.  Kreissl. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
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Descriptors:  *Field  tests,  'Sludge  drying, 
'Vacuum  drying,  'Wastewater  treatment,  Costs, 
Sludge,  Solids,  Sludge  solids,  Sludge  cake. 

Vacuum  assisted  sludge  dewater  bed  (VASDB) 
systems  are  a  proven,  effective  technology.  In 
comparing  VASDB  systems  against  conventional 
sand  drying  beds,  the  assumptions  regarding  long- 
term  loading  rates  will  prove  critical  in  the  analy- 
sis, making  local  climatic  conditions  a  very  signifi- 
cant factor  in  the  analysis.  It  must  be  recognized 
that  the  end  product  from  the  two  concepts  will 
not  usually  be  the  same.  The  sand  bed  will  typical- 
ly produce  a  sludge  cake  exceeding  30%  solids 
while  the  vacuum  bed  is  typically  operated  to 
produce  a  liftable  (12  to  15%  solids)  cake.  If  treat- 
ment facility  disposal  practices  require  a  higher 
solids  concentration,  an  additional  supplemental 
drying  area  may  be  needed  for  the  vacuum  assisted 
systems.  On-going  research  and  development  is 
being  directed  at  prolonging  the  service  life  of  the 
media  plats  and  reducing  their  cost.  The  major 
market  to  date  has  been  at  treatment  systems  with 
flows  <  7500  cu  m/d,  however,  the  size  of  facili- 
ties which  are  giving  serious  consideration  to  this 
concept  is  gradually  increasing.  (See  also  W89- 
02006)  (Lantz-PTT) 
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WASTE  OIL  RECOVERY, 

Bird  Machine  Co.,  Inc.,  South  Walpole,  MA. 
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sea, Michigan.  1988.  p  457-463,  7  fig. 

Descriptors:  'Wastewater  treatment,  *Oil  recov- 
ery, 'Industrial  wastewater,  Heat  treatment,  Sepa- 
ration techniques,  Chemical  treatment,  Costs  anal- 
ysis. 

There  are  two  key  areas  in  a  good  waste  oil 
recovery  system.  The  first  area  is  efficient  heat- 
chemical  treatment  to  reduce  the  emulsion  (rag) 
phase  of  the  waste  oil  stream  as  much  as  possible 
and,  in  turn,  maximize  the  amount  of  free  oil  and 
free  water  in  the  stream.  The  more  efficient  the 
heat/chemical  treatment  the  greater  the  amount  of 
clean  oil  that  can  be  recovered  from  the  waste 
stream.  The  result  is  an  increase  in  the  efficiency  of 
the  overall  recovery  system.  The  second  area  is  to 
incorporate  separation  equipment  which  has  the 
versatility  to  compensate  for  changes  in  the  waste 
oil  stream  while  remaining  on  line.  This  versatility 
is  directly  related  to  both  the  separation  efficiency 
and  the  on-line  processing  time  of  the  system.  The 
net  result  is  a  cost-effective  waste  oil  recovery 
system  which  minimizes  both  downtime  and  oper- 
ating costs  while  maximizing  product  recovery. 
(See  also  W89-02O06)  (Lantz-PTT) 
W89-02051 
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USE  OF  PEAT  IN  THE  TREATMENT  OF  OIL- 
1N-WATER  EMULSIONS, 

Regina  Univ.  (Saskatchewan).  Faculty  of  Engi- 
neering. 

T.  Viraraghavan,  and  G.  N.  Mathavan. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  465-474,  10  fig,  3  tab,  20  ref. 

Descriptors:  *Peat,  'Wastewater  treatment,  *Oil. 
•Emulsions,  Grease,  Performance  evaluation, 
Isotherms,  Kinetics,  Adsorption,  Filtration. 

Apart  from  activated  carbon,  several  other  natural 
and  synthetic  media  can  be  used  to  absorb  oil  and 
grease.  Due  to  its  abundant  availability,  peat  lends 
itself  as  a  potential  medium  for  the  removal  of  oil 
and  grese  from  various  wastewater  streams.  The 
oil  binding  capacity  of  the  Saskatchewan  horticul- 
tural peat  was  found  to  be  7.5  to  7.8  times  its 
weight.  The  kinetic  studies  indicated  that  equilibri- 
um was  reached  within  1  to  3  hours  of  contact 
between  the  peat  and  oil-in-water  emulsions  de- 
pending upon  the  nature  of  the  oil  used  and  the 
emulsion  stability.  The  adsorption  data  for  the 
emulsions  did  not  follow  the  Langmuir  and  the 
Freundlich  isotherms.  Generally,  the  Branaur- 
Emmett  Teller  isotherm  appeared  to  fit  the  data 
letter.  Column  studies  indicated  that  peat  is  capa- 
ble of  adsorbing  oil  to  an  extent  of  90%  for  more 
than  eight  hours  of  continuous  run  without  necessi- 
tating backwashing.  However,  the  time  up  to 
which  peat  can  be  used  without  backwashing  is  to 
be  investigated.  The  average  percentage  removal 
in  the  column  for  the  four  emulsions  studied  at  a 
flow  rate  of  12  ml/min  for  two  cycles  of  eight 
hours  each  were  as  follows:  standard  mineral  oil, 
99.59%;  Midale  crude  oil,  99.48%;  cutting  oil, 
96.90%;  and  refinery  effluent  91.32%.  The  study 
indicated  that  the  peat  columns  can  take  higher 
flow  rates  and  longer  filter  runs  than  the  flow  rate 
of  12  ml/min  and  eight  hours  of  filter  run  studied. 
(See  also  W89-02006)  (Lantz-PTT) 
W89-02052 


START-UP  AND  OPERATION  RESULTS 
FROM  SBR  TREATMENT  OF  A  MEAT  PROC- 
ESSING WASTEWATER, 

Jet  Tech,  Inc.,  Industrial  Airport,  K.S. 
K.  L.  Norcross,  S.  Petrie,  R.  Bair,  and  G. 
Beaushaw. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  475-481,  5  fig,  2  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Sequencing 
batch  reactors,  'Meat  processing  industry,  Indus- 
trial wastewater,  Biological  oxygen  demand,  Sus- 
pended solids,  Grease,  Flow  rate,  Hydrogen  ion 
concentration,  Performance  evaluation. 

The  sequencing  batch  reactors  (SBR)  treatment 
plant  at  Doskocil  Sausage  Company  was  designed 
to  remove  BOD,  suspended  solids,  and  grease 
down  to  standard  municipal  waste  concentration 
level  of  200/200.  The  plant  was  designed  as  an 
SBR  to  provide  some  measure  of  control  over  the 
filaments  which  had  plagued  the  existing  fine- 
bubble  diffused  air  activated  sludge  plant.  The 
SBR  plant  was  designed,  constructed,  and  started 
up  within  18  months.  Within  4  weeks  after  start-up, 
BOD  and  grease  removals  exceeded  98%.  Over 
the  next  12  months,  BOD  and  grease  removal 
averaged  99%,  and  suspended  solids  removal  aver- 
aged over  90%.  Throughout  that  period,  the 
sludge  volume  index  has  typically  been  125  or  less. 
Extreme  variations  in  flow  rate  and  pH  have 
shown  little  effect  on  effluent  quality.  System  oper- 
ation has  proven  to  be  flexible,  reliable,  and  simple. 
The  plant  employs  one  operator  working  40  hours 
per  week.  The  automatic  process  controller  'runs' 
the  plant.  Due  to  the  savings  on  sewer  disposal 
charges,  Doskocil  Sausage  Company  recovered  its 
investment  in  <  18  months.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02053 


PERFORMANCE  OF  WORLD'S  LARGEST  CY- 
CLICAL    ACTIVATED     SLUDGE     PROCESS 


TREATING  COMBINED  MUNICIPAL/PACK- 
ING HOUSE  WASTEWATER, 

Wauford    (JR.)   and    Co.    Consulting    Engineers, 
Inc.,  Jackson,  TN. 
K.  S.  Young. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  483-490,  5  fig,  5  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Cyclical  activated  sludge  process, 
'Meat  processing  industry,  'Municipal 
wastewater,  Industrial  wastewater,  Decanting, 
Mixed  liquor  solids,  Suspended  solids,  Perfor- 
macne  evaluation,  Nitrates,  Nitrogen. 

The  ICEAS  variation  of  the  cyclical  actuated 
sludge  process  is  a  viable,  cost-effective  method 
for  treating  wastewaters  containing  conventional 
pollutants  in  volumes  up  to  6.0  mgd  with  peak 
flows  up  to  16.0  mgd  to  meet  secondary  effluent 
limits.  Considerations  to  prevent  short  circuiting  of 
influent  during  decantation  in  continuous  influent- 
intermittent  effluent  cyclical  activated  sludge  proc- 
esses should  include  constant  rate  recantation  if  a 
pivoting  gutter  type  decanter  is  used,  tank  length 
to  width  ratios  in  excess  of  2:1,  and  shortening  or 
eliminating  the  central  transverse  baffle  provided 
to  inhibit  sludge  migration  during  the  decant  cycle. 
Cyclical  actuated  sludge  processes  treating 
wastewaters  with  high  concentrations  of  inert 
solids  operating  based  on  F/M  loadings  should  use 
mixed  liquor  volatile  suspended  solids  (MLVSS) 
for  design  loading  calculations  rather  than  mixed 
liquor  suspended  solids  (MLSS).  The  ICEAS  vari- 
ation of  the  cyclical  activated  sludge  process  oper- 
ated at  F/M  (MLVSS  basis)  loading  of  0.15  and  a 
sludge  age  (MLSS  basis  )  of  10  days  can  provide 
consistent  removal  of  over  90%  of  influent  BOD 
and  over  97%  of  influent  NH3-N.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02054 


DIOXIN:  TREATMENT  WITH  OZONE, 

Schmidding-Werke,  Cologne  (Germany,  F.R). 
D.  Von  der  Mark,  A.  R.  Joel,  and  H  H.  Rump. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  499-507,  6  fig,  3  tab,  6  ref. 

Descriptors:  'Dioxins,  'Ozonation,  'Chemical 
treatment,  'Wastewater  treatment.  Hydrogen  ion 
concentration,  Aqueous  media,  Ozone,  Chemical 
reactions,  Polychlorinated  dibenzo-p-dioxins,  Poly- 
chlorinated  dibenzofurans,  Temperature. 

Polychlorinated  dibenzo-p-dioxins  (PCDDs)  and 
polychlorinated  dibenzofurans  (PCDFs)  are  almost 
inert  in  the  presence  of  acids  and  alkali  solutions 
and  are,  under  certain  conditions,  chemically  stable 
against  oxidative  and  reductive  reaction  condi- 
tions, and  are  stable  at  high  temperatures  (several 
hundred  degrees  Celsius).  Ozone,  as  a  very  strong 
oxidant,  can  react  with  PCDDs  and  PCDFs.  The 
reaction  behavior  of  various  PCDDs  and  PCDFs 
in  an  aqueous  medium  with  ozone  was  studied.  No 
significant  degradation  of  2,3,7,8-T4CDD  by 
ozone  was  observed  at  pH  5  in  an  aqueous 
medium.  At  pH  10,  ozone  will  react  with  PCDDs 
and  PCDFs  in  an  aqueous  medium.  The  degrada- 
tion of  PCDDs  and  PCDFs  was  found  to  be  a 
second  order  reaction.  Rate  constants  were  calcu- 
lated for  selected  PCDDs  and  PCDFs.  The  degra- 
dation reaction  is  more  rapid  at  50  C  than  at  20  C. 
Ozone  will  react  with  2,3,7,8-T4CDD  in  a  typical 
dump  leachate,  with  pH  adjusted  to  10.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02056 


SENSITIZED  PHOTOOXIDATION  OF  BRO- 
MACIL:  PILOT,  BENCH,  AND  LABORATORY 
SCALE  STUDIES, 

Tennessee  Technological  Univ.,  Cookeville. 
T.  N.  Eisenberg,  E.  J.  Middlebrooks,  and  V.  D. 
Adams. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  509-518,  11  fig,  4  tab,  11  ref. 


Descriptors:  'Photooxidation,  'Bromacil, 

'Wastewater  treatment,  Herbicides,  Oxidation, 
Chemical  treatment.  Hydrogen  ion  concentration, 
Detoxification.  Temperature,  Light  intensity,  Pilot 
plants,  Performance  evaluation,  Design  criteria. 

The  objective  of  this  study  was  to  develop  infor- 
mation to  design  a  full  scale  sensitized  photooxida- 
tion for  bromacil  detoxification  in  a  full  scale  field 
situation;  determine  the  effects  of  mixing,  sunlight 
intensity,  pH  value,  reactor  depth,  sensitizer  and 
sensitizer  concentration,  initial  substrate  concentra- 
tion, dissolved  oxygen  concentration,  water  and  air 
temperature,  suspended  solids  and  turbidity,  and 
hydraulic  detention  time  on  detoxification  efficien- 
cy; screen  a  variety  of  dyes  and  stains  for  potential 
sensitizers  and  determine  the  effect  of  pH  value  on 
the  reaction  rate  for  the  sensitizers;  and  develop 
mathematical  models  to  predict  and  optimize  de- 
toxification efficiencies.  Degradation  of  bromacil 
was  directly  related  to  percent  ionization,  and  both 
were  dependent  on  pH  value.  A  pH  value  above  9 
was  necessary  to  ensure  maximum  reaction  rates 
using  methylene  blue  as  a  sensitizer.  A  methylene 
blue  concentration  in  the  range  from  1  to  10  mg/L 
was  sufficient  to  photooxidize  a  30  mg/L  bromacil 
solution.  Reaction  rates  were  highest  at  10  mg/L, 
and  at  higher  concentrations  reaction  rates  began 
to  decline.  Some  removal  of  bromacil  and  methyl- 
ene blue  was  due  to  adsorption  onto  and  subse- 
quent settling  out  of  suspended  solids.  The  sunlight 
intensities  encountered  during  the  study,  294  to  876 
W/sq  m,  were  sufficient  for  degradation  for  degra- 
dation of  bromacil.  Air  temperatures  (0  to  35  C), 
and  wastewater  temperatures  (10  to  25  C)  did  not 
affect  reaction  rates.  In  laboratory  studies  to  screen 
potential  sensitizing  agents,  little  or  no  bromacil 
degradation  was  observed  at  a  pH  value  of  4.  An 
increase  in  reaction  rate  was  seen  at  pH  7,  and 
reaction  rates  were  highest  at  pH  10.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02057 


COMPARATIVE  EVALUATION  OF  ALTERNA- 
TIVE HALOGEN-BASED  DISINFECTION 
STRATEGIES, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

J.  E.  Alleman,  J.  E.  Etzel,  D.  Gendron,  E.  J. 
Kirsch,  and  J.  Conley. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  519-524,  4  fig,  2  tab,  25  ref. 

Descriptors:  'Disinfection,             'Halogens, 

'Wastewater  treatment,     'Comparison     studies, 

'Bromination,  Chlorination,  Hydrogen  ion  con- 
centration. 

Bromine-based  disinfection  has  been  recognized  as 
having  a  number  of  advantages  compared  to  chlo- 
rine, including:  (1)  bromamines  provide  bacterioci- 
dal effects  comparable  to  free  hypobromous  acid; 
(2)  bromamine  species  are  short-lived  (i.e.  with 
half-lives  measured  in  minutes);  (3)  bromine-based 
disinfection  remains  effective  more  than  one  pH 
unit  higher  than  C12;  and  (4)  bromine-based  disin- 
fection has  been  shown  to  provide  improved  disin- 
fection of  viruses,  cysts,  and  certain  bacteria,  as 
compared  to  equivalent  chlorine  doses.  Disinfec- 
tion results  obtained  during  a  controlled  laboratory 
evaluation  of  two  alternative  bromine-based  disin- 
fection procedures  in  comparison  with  chlorine- 
only  treatment  are  reported.  The  two  bromine- 
based  strategies  were  as  follows:  (1)  sodium  bro- 
mide supplementation  during  chlorine  disinfection; 
and  (2)  the  use  of  bromochlorodimethylhydantoin 
(BCDMH),  and  organic  compound  carrying  both 
of  the  oxidizing  halogen  species.  The  results  ob- 
tained during  the  reported  study  inherently  rein- 
force the  findings  of  other  researchers  studying  the 
comparative  performance  of  bromine-based  vs. 
chorine-based  disinfection,  and  consequently  war- 
rant the  future  promotion  of  bromine-based  disin- 
fection as  an  effective,  appropriate  alternative 
treatment  strategy.  In  particular,  bromine-based 
disinfection  appears  to  be  advantageous  in  those 
situations  requiring  minimal  residuals,  due  to  both 
the  relative  effectiveness  of  this  procedure  and  the 
expedient  decay  characteristics  of  the  constitutive 
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bromine    species.    (See    also    W89-02006)    (Lanlz- 

PTT) 

W89-02058 


CHEMICAL  ENHANCEMENT  AND  DEPRES- 
SION OF  OXYGEN  TRANSFER  IN  INDUSTRI- 
AL WASTEWATERS, 

Northeastern  Univ..  Boston,  MA.  Dept.  of  Civil 
Engineering. 

R.  C.  Backman,  F.  C.  Blanc,  F.  J.  Siino,  and  J.  C. 
O'Shaughnessy. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  525-540.  1 1  fig,  5  tab,  28  ref. 

Descriptors:  'Chemical  treatment,  Oxygen  trans- 
fer. 'Industrial  wastewater,  'Wastewater  treat- 
ment. Aeration,  Comparison  studies,  Organic  com- 
pounds, Surfactants,  Pilot  plants,  Performance 
evaluation,  Biological  treatment. 

Oxygen  transfer  capabilities  were  tested  in  the 
presence  of  specific  organic  compounds.  The  ef- 
fects on  oxygen  transfer  of  several  organic  com- 
pounds and  surfactants  were  examined  in  jet  aer- 
ation and  five  bubble  dome  aeration  set-ups.  Al- 
though the  data  collected  in  this  study  apply  only 
relative  to  the  systems  used,  the  trends  observed 
are  definitely  indicative  of  what  could  be  seen  in 
full  scale  operations.  For  both  aerators  one  area 
that  is  not  directly  addressed  in  this  study  is  the 
effect  of  liquid  depth  on  oxygen  transfer.  It  has 
been  shown  that  oxygen  trasnfer  efficiencies  defi- 
nitely increase  with  depth  for  clean  water.  The 
enhancement  shown  for  the  jet  aerator  has  been 
indicated  for  full  scale  systems  but  further  research 
is  required  before  definitive  conclusions  can  be 
made.  Preliminary  results  on  active  biological  sys- 
tems containing  the  types  of  chemical  compounds 
used  in  this  study  indicate  enhancement  of  oxygen 
transfer  in  steady  state  systems  using  jet  aerators. 
Also,  acive  biological  systems  using  fine  bubble 
dome  aeration  seem  to  benefit  from  trace  amounts 
of  carboxylic  acid  and  alcohols.  (Lantz-PTT) 
W89-02059 


DISSOLVED  OXYGEN  CONTROL  IN  A  COU- 
PLED FLUIDIZED  BED  SYSTEM, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
R.  M.  Jones,  and  H.  Melcer. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea,  Michigan.    1988.   p   541-549,    11    fig,    13   ref. 

Descriptors:  'Dissolved  oxygen,  'Process  control, 
•Coupled  fluidized  bed.  'Wastewater  treatment. 
Model  studies.  Control  systems,  Fluidized  bed 
process. 

A  specific  operating  problem  existed  relating  to 
the  control  of  the  dissolved  oxygen  concentrations 
in  the  oxygenic  reactor  of  a  coupled  biological 
fluidized  bed  process.  The  first  step  in  solving  the 
control  problem  was  the  formation  of  a  dynamic 
model  for  the  response  of  the  oxygenic  reactor 
effluent  DO  concentration  to  changes  in  a  control 
signal  regulating  the  oxygen  supply  to  the  reactor 
feed.  The  second  step  was  the  design  of  an  appro- 
priate controller  based  on  the  dynamic  model.  The 
third  siep  was  the  implementation  of  the  control- 
ler. The  main  difficulty  in  controlling  the  process 
was  related  to  the  significant  amount  of  deadtime 
in  the  DO  response.  The  process  response  also 
seemed  to  change  over  time,  and  the  dynamic 
model  parameters  required  readjusting  after  the 
process  modeling  stage.  A  proportional-integral 
(PI)  controller  with  a  Smith  Predictor  deadtime 
compensator  was  considered  to  be  successful  for 
the  purpose  of  controlling  the  pilot  plant  DO 
concentration  during  dynamic  experimentation. 
The  controller  maintained  a  steady  Do  concentra- 
tion at  a  setpoint  of  2.5  mg/L.  After  a  disturbance, 
steady  control  was  usually  reestablished  at  the 
setpoint  of  2.5  mg/L.  After  a  disturbance,  steady 
control  was  usually  reestablished  at  the  sclpouit 
within  40  minutes  Since  the  success  of  the  Smith 
Predictor  scheme  depends  on  a  good  model,  a 
major  proportion  of  the  lime  spent  in  developing 


the  controller  was  consumed  in  model  identifica- 
tion. After  the  initial  identification,  more  time  was 
required  in  monitoring  the  adequacy  of  the  model 
and  making  required  parameter  adjustments.  These 
difficulties  could  be  overcome  in  future  applica- 
tions by  using  a  self-tuning  controller  which  would 
automatically  estimate  the  required  parameters  on- 
line. To  improve  the  disturbance  regulation  of  a 
DO  controller,  a  method  would  be  required  to 
measure  an  impending  disturbance  before  it  propa- 
gated through  the  process.  A  feed  forward  control 
element  could  then  be  added  to  the  overall  control 
scheme  which  would  take  corrective  action  on  the 
process  before  the  disturbance  caused  the  process 
output  to  deviate.  (See  also  W89-02006)  (Lantz- 
PTT) 
W89-02060 


SOLIDS  SETTLING  VARIABILITY  IN  ACTI- 
VATED SLUDGE  SECONDARY  CLARIFIERS: 
EFFECT  ON  OPERATION  AND  CAPACITY, 

Vermont  Univ.,  Burlington.  Dept.  of  Civil  and 
Mechanical  Engineering. 

J.  W.  Morris,  L.  A.  Batchelder  Adams,  and  H.  G. 
Tozer. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  551-564,  8  fig,  6  tab,  34  ref. 

Descriptors:  'Settleable  solids,  'Activated  sludge 
process,  'Secondary  wastewater  treatment,  'Clari- 
fication, Wastewater  treatment,  Biological  treat- 
ment, Fluctuations,  Mathematical  studies. 

Solids  settling  variability  and  its  actual  and  poten- 
tial operating  influence,  were  studied  at  three  oper- 
ating municipal  wastewater  treatment  facilities. 
Solids  settling  variations  were  appreciable  on  the 
basis  of  every  parameter  (flux  variability  (delta  G); 
gravity  flux  curve  (V  sub  o  and  k);  minimum  total 
solids  flux  loading  (G  sub  s);  and  time  requirement 
per  unit  depth  of  storage,  time/length  (T  sub  x)) 
observed  during  this  experimental  program.  De- 
scribing gravity  solids-flux  variability  using 
changes  in  the  settleability  signature  V  sub  o  and  k 
values  appear  appropriate.  The  operationally  sig- 
nificant solids  separation  capacity  and  the  resultant 
impact  of  variability  may  be  described  using  the 
derived  parameters  G  sub  s  and  T  sub  x.  Facility 
design  limitations  constrain  operation  RAS  flow  to 
values  appreciably  greater  than  optimum  for  the 
majority  of  days  analyzed.  This  points  out  the  need 
for  operating  design  flexibility.  Overall  efficient 
solids  handling  capacity  measured  as  G  sub  s  was 
relatively  consistent  at  all  three  experimental  sites. 
Average  G  sub  s  values  were:  Plant  1  -  89  kg/sq 
m/d,  Plant  2  -  57  kg/sq  m/d,  and  Plant  3  -  37  kg/ 
sq  m/d.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02061 


REMOVAL  OF  SELECTED  PRIORITY  POL- 
LUTANTS USING  A  PILOT-SCALE  MODIFIED 
ACTIVATED  SLUDGE  PROCESS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 
Environmental  Engineering. 
L.  T.  Thiem,  and  S.  Al-Muzaini. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  565-571,  24  fig,  1  tab,  8  ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Priority  pollutants,  'Re- 
finery wastewater,  'Oil  wastes,  Biological  oxygen 
demand.  Chemical  oxygen  demand,  Organic 
carbon,  Activated  carbon,  Dimelhylphenol.  Phtha- 
lates,  Fluorene,  Naphthalene,  Pyrene,  Benzene, 
Chloroform,  Ethylben/ene,  Toluene,  Xylene,  Pilot 
plants,  Performance  evaluation. 

Conventional  activated  sludge  biomass  can  be  ac- 
climated to  accomplish  successful  treatment  of  a 
refinery  wastewater.  The  activated  sludge  treat- 
ment process  was  capable  of  removing  convention- 
al pollutants  such  as  HOD,  COD,  and  TOC,  as 
well  as  selected  priority  organics  (diincthylphenol. 
phthalates,  fluorene,  naphthalene,  pyrene,  benzene, 
chloroform,  ethylbenzene,  toluene,  xylene)  present 
in  a  refinery  wastewater.  Powdered  activated 
carbon  concentrations  up  to  150  mg/L  in  the  acti- 


vated sludge  reactor  enhanced  removals  of  both 
the  conventional  and  selected  priority  pollutants. 
Changes  in  the  sludge  age  between  3  and  12  days 
had  little  effect  on  the  removal  efficiencies  for  the 
compounds  studied.  (See  also  W89-02OO6)  (Lantz- 
PTT) 
W89-02062 


METHODOLOGY  FOR  UTILIZING  RESPIRO- 
METRIC  DATA  TO  ASSESS  BIODEGRADA- 
TION  KINETICS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  F.  Gaudy.  A.  F.  Rozich,  S.  Garniewski,  N.  R. 
Moran,  and  A.  Ekambaram. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette.  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  573-584,  9  fig,  4  tab,  21  ref. 

Descriptors:  'Data  interpretation,  'Activated 
sludge  process,  'Process  control,  'Wastewater 
treatment,  'Biodegradation,  'Kinetics,  'Mathemat- 
ical studies,  Mathematical  analysis,  Respiration, 
Biomass.  Growth  rates,  Oxygen,  Wastewater  anal- 
ysis, Biological  treatment. 

It  is  reasonable  to  assume  that  the  carbon  source  in 
the  activated  sludge  process  is  removed  from  solu- 
tion during  metabolism  and  then  channelled  in 
varying  proportions  into  synthesis  of  new  cells  and 
to  respiration  measurable  as  oxygen  uptake.  The 
principle  may  be  employed  to  calculate  one  of  the 
three  variables  in  the  process  if  reliable  information 
can  be  obtained  on  the  remaining  two.  Previous 
studies  have  applied  this  principle  to  obtain  growth 
curves  from  oxygen  uptake  data  for  both  metaboli- 
cally  simple  (EMP  and  TCA)  and  metabolically 
complex  systems.  This  paper  mathematically  illus- 
trates that  the  accumulated  oxygen  uptake  curve 
can  be  employed  quite  readily  as  a  surrogate  for 
the  growth  curve  in  defining  the  relationship  be- 
tween growth  rate  and  oxygen  demand.  Analytical 
considerations  are  discussed  and  results  are  pre- 
sented of  a  test  of  the  respirometric  method  in  a 
laboratory-scale  activated  sludge  batch  reactor. 
The  results  show  that  the  02  surrogate  method  for 
obtaining  specific  growth  rates  at  various  initial 
concentrations  of  substrate  provides  results  that 
are  essentially  identical  to  those  obtained  in 
growth  studies.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02063 


ACTIVATED  SLUDGE  TREATMENT  OF  SE- 
LECTED AQUEOUS  ORGANIC  HAZARDOUS 
WASTE  COMPOUNDS, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

M.  K.  Koczwara,  J.  E.  Park,  R.  J.  Lesiecki,  and  D. 
W.  Grosse. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  585-592,  1  fig,  6  tab,  5  ref. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Organic  compounds, 
'Hazardous  wastes,  Methyl  ethyl  ketone,  Trichlor- 
oethane,  Biodegradation,  Biological  treatment, 
Volatilization,  Stripping,  Biomass. 

Prior  to  testing  industrially  generated  hazardous 
wastes,  two  prototype  bench-scale  activated  sludge 
systems  have  been  set  up  and  are  being  used  to 
evaluate  the  fates  of  two  selected  aqueous  organic 
hazardous  waste  constituents,  methyl  ethyl  ketone 
(MEK)  and  1,1,1-trichloroethane  (TCA).  The  pri- 
mary removal  mechanism  for  MEK  in  an  acclimat- 
ed activated  sludge  system  at  the  concentration 
studied  (55  +  or  -  9  mg/L  and  430  +  or  -  59  mg/ 
L)  appears  to  be  biodegradation.  In  addition,  strip- 
ping may  become  an  increasingly  important  re- 
moval mechanism  as  the  concentration  of  MEK  is 
raised  further.  This  phenomenon  is  currently  being 
investigated.  The  effect  of  the  studied  concentra- 
tions on  the  operation  of  a  full  scale  activates 
sludge  plant  is  not  clear  as  a  result  of  solids  set- 
tling/return problems  experienced  during  this 
phase  of  the  study.  The  primary  removal  mecha- 
nism for  TCA  appears  to  be  volatilization/strip- 
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ping.  Some  biodegradation  was  evidenced,  but  it  is 
not  likely  to  be  an  important  removal  mechanism, 
especially  at  higher  concentrations,  due  to  TCA's 
inhibitory  effects  on  biomass  growth.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02064 


IMMOBILIZED  MIXED  MICROBIAL  CELLS 
FOR  WASTEWATER  TREATMENT, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Agri- 
cultural Engineering. 
P.  Y.  Yang,  T.  Cai,  and  M.  L.  Wang. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  593-605,  22  fig,  1  tab,  4  ref. 

Descriptors:  *Entrapment,  "Cells,  "Wastewater 
treatment,  Microbiological  studies,  Filters,  Filtra- 
tion, Calcium  alginate,  Cellulose  triacetate,  Organ- 
ic compounds,  Solids  retention  time,  Nitrates,  Ni- 
trogen, Chemical  oxygen  demand. 

Studies  of  entrapped  microbial  cells  for  wastewater 
treatment  processes  are  necessary  for  overcoming 
and  to  provide  an  effective  removal  or  degradation 
of  organic-toxic  materials.  One  way  in  which  the 
effective  entrapment  of  microbial  cells  in  the  carri- 
er is  revealed  is  by  calculating  the  mass  balance  of 
NH4-N  for  estimating  SRTs  (Solid  Retention 
Time).  These  SRT's  may  be  estimated  through  the 
amount  of  NH4-N  retained  in  the  carrier  divided 
by  the  amount  of  NHr-N  discharged  from  the 
system  per  day.  The  increase  of  SRT  indicates  that 
the  microbial  cells  gradually  divide  in  the  en- 
trapped carrier.  The  stable  operational  perform- 
ance is  expected  when  the  higher  SRT's  are  main- 
tained. The  SRT  gradually  increases  as  the  day  of 
operation  increases.  After  5  days  of  operation, 
SRT  can  be  increased  to  about  9  days  which  is  in 
the  range  of  the  operation  of  activated  sludge 
process  (SRT  =  5-15  days)  but  not  the  extended 
aeration  process  (20-30  days).  Furthermore,  the 
present  process  of  using  the  mono-carrier  can  in- 
crease the  SRT  to  more  than  30  days  after  8  days 
of  starting-up  period.  Both  TCOD  and  SCOD 
removal  efficiencies  are  above  92%  after  10  days 
of  operation.  The  benefit  of  entrapping  microbial 
cell  in  a  mon-carrier  for  improving  organic 
wastewater  treatment  process  is  guaranteed.  How- 
ever, with  the  higher  loading  rates  (3.0  -  9.0  g 
COD/L/day)  applied  in  a  bi-carrier  system,  the 
SRT  could  be  only  maintained  in  the  range  of  2  to 
40  days  when  periodical  column  washing  was  con- 
ducted. In  spite  of  the  higher  loading  rate  applied, 
after  20  days  of  operation,  the  SRT  could  still  be 
maintained  in  the  range  of  8-15  days.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02065 


ENHANCED  TREATMENT  OF  HIGH 
STRENGTH  SOFT  DRINK  BOTTLING 
WASTEWATERS, 

Worcester  Polytechnic  Inst.,  MA.  Dept.  of  Civil 
Engineering. 

J.  C.  O'Shaughnessy,  F.  C.  Blanc,  S.  H.  Corr,  and 
A.  Toro. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  607-617,  4  fig,  8  tab,  1  ref. 

Descriptors:  "Food-processing  wastes, 

"Wastewater  treatment,  "Industrial  wastewater, 
Biological  oxygen  demand.  Potassium,  Nitrogen, 
Phosphorus,  Settleable  solids,  Aeration, 
Wastewater  lagoons,  Massachusetts,  Bottling 
plants. 

The  Coca  Cola  Bottling  Company  of  Cape  Cod 
began  production  at  a  new  facility  in  Sandwich, 
Massachusetts  in  1984.  The  Department  of  Envi- 
ronmental Quality  Engineering  required  that  com- 
pany construct  an  on-site  treatment  facility  to 
handle  the  discharge  from  the  bottling  operation. 
That  facility  was  designed  to  achieve  effluent  qual- 
ity of  <  20  g/L  BOD  and  TSS  prior  to  discharg- 
ing into  the  ground.  The  design  of  the  wastewater 
treatment  system  was  based  on  pilot  plant  work 
conducted  on  wastewater  effluent  from  the  old 
production  facility  in  South  Sagamore.  That  work 


indicated  that  a  thirty-day  detention  time  with 
aeration  would  reduce  the  influent  BOD  from  1200 
mg/L  to  between  5  and  10  mg/L.  The  pilot  study 
had  indicated  that  treatment  efficiency  and  settlea- 
bilities  could  be  improved  through  the  addition  of 
a  supplemental  nutrient.  Phosphorus  and  nitrogen 
had  been  added  in  the  form  of  phosphoric  acid  and 
aqueous  ammonium  since  the  plant  had  been 
placed  into  operation.  During  the  first  week  of 
June  1986,  the  addition  of  potassium  in  the  form  of 
potash  (60%  K20  fertilizer)  to  Lagoon  No.  1  and 
Lagoon  No.  2  had  been  initiated.  By  late  June,  the 
BOD  concentration  in  Lagoon  No.  1  had  de- 
creased to  60  mg/L  from  a  peak  value  of  620  mg/ 
L  during  early  May.  In  Mid-June,  a  5.0  HP  jet- 
type  aerator  was  installed  in  Lagoon  No.  2.  By 
early  August,  the  BOD  concentration  in  Lagoon 
No.  1  had  decreased  to  below  20  mg/L.  However, 
BOD  concentrations  in  Lagoon  No.  2  remained 
high  because  the  aerator  in  Lagoon  No.  2  not  only 
increased  the  oxygen  supply,  but  also  resuspended 
the  solids  that  had  settled  to  the  bottom.  The  solids 
were  the  settleable  solids  which  were  produced  in 
Lagoon  No.  1  and  carried  over  to  Lagoon  No.  2. 
The  mixing  action  brought  about  breakdown  of  the 
solids,  causing  the  BOD  concentrations  in  Lagoon 
No.  2  to  remain  high.  As  a  result  of  the  potassium 
nutrient  addition  and  the  aerator  addition  to 
Lagoon  No.  2,  the  treatment  plant  has  been  able  to 
meet  discharge  permit  limitations  through  the  end 
of  1986.  Lagoon  No.  1  has  been  achieving  BOD 
removals  of  >  99%.  Plant  raw  waste  BOD  con- 
centrations in  Lagoon  No.  1  averaged  between  15 
and  25  mg/L  since  mid-September.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02066 


BIOGASIFICATION  OF  SORGHUM  IN  A 
NOVEL  ANAEROBIC  DIGESTER, 

Institute  of  Gas  Technology,  Chicago,  IL. 
V.  J.  Srivastava,  R.  Biljetina,  H.  R.  Isaacson,  and 
T.  D.  Hayes. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  619-627,  7  fig,  5  tab,  10  ref. 

Descriptors:  "Methane  production,  "Energy 
sources,  "Anaerobic  digestion,  "Biogasification, 
"Sorghum,  "Wastewater  treatment,  Biomass, 
Methane,  Organic  matter,  Digestion,  Biological 
wastewater  treatment,  Agricultural  wastes. 

Sorghum  represents  a  potentially  large  biomass 
resource  for  conversion  to  methane.  A  total  of  17.8 
million  acres  of  sorghum  were  planted  in  the  U.S. 
in  1985  with  the  growth  yield  of  as  high  as  36  tons 
(fresh  weight)/acre/yr.  Biogasification  data  col- 
lected at  mesophilic  conditions  in  a  single  stage, 
solids  concentrating  digester  suggest  that  this  is  an 
excellent  material  for  conversion  to  methane. 
Methane  yields  of  5.3  SCF/lb  organic  matter  fed 
were  obtained  at  a  loading  rate  of  0.27  lb  of 
organic  matter/cu  ft/day.  This  represents  nearly 
complete  conversion  of  the  biodegradable  portion 
of  the  sorghum  and  exceeds  the  yields  nearly  com- 
plete conversion  of  the  biodegradable  portion  of 
the  sorghum  and  exceeds  the  yields  obtained  in  a 
conventional  CSTR  by  50%.  Increased  methane 
production  rate,  2.0  vol/vol/day,  was  obtained 
during  the  thermophilic  operation  of  the  ETU. 
Average  methane  yield  during  this  period  was  4.4 
SCF/lb  organic  matter  added  at  a  loading  rate  of 
0.47  lb  of  organic  matter/cu  ft/day.  With  further 
optimization  it  may  be  possible  to  increase  the 
methane  yields  even  further  in  the  solids  concen- 
trating digester.  These  studies  have  generated  a 
data  base  for  the  conversion  of  sorghum  to  meth- 
ane at  a  scale  sufficiently  large  to  establish  com- 
mercial operating  parameters  and  to  provide  the 
data  necessary  for  economic  evaluations.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02067 


CHARACTERISTICS    OF    RESIDUES    FROM 
THERMALLY  TREATED  ANAEROBIC 

SLUDGES, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
A.  A.  Friedman,  J.  E.  Smith,  J.  DeSantis,  T.  Ptak, 
and  R.  C.  Ganley. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 


ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  629-646,  16  fig,  4  tab,  32  ref. 
New  York  State  Energy  Research  and  Develop- 
ment Authority  Contract  704-RIERI-BEA-85. 

Descriptors:  "Waste  characteristics,  "Anaerobic 
digestion,  "Sludge,  "Wastewater  treatment,  "Ther- 
mal treatment,  Sludge  drying,  Oxidation,  Wet  air 
oxidation,  Suspended  solids,  Chemical  oxygen 
demand. 

Wet  air  oxidation  followed  by  the  dewatering  of 
residual  solids  can  be  used  to  significantly  reduce 
the  volume  of  anaerobic  sludges  (>  965).  If  decant 
liquors  are  to  be  treated  by  anaerobic  methods  for 
reducing  the  main  stream  plant  loading,  the  choice 
of  wet  air  oxidation  (WAO)  operating  condition  is 
critical.  The  use  of  high  reactor  temperatures  (> 
250C)  generates  toxic  or  inhibitory  factors  such  as 
formaldehyde;  lower  WAO  temperatures  result  in 
reduced  volatile  suspended  solids  (VSS)  destruc- 
tion and  more  residual  solids  for  final  disposal.  An 
optimum  WAO  operating  temperature  appears  to 
be  230  C  at  which  65.5%  of  the  VSS  is  destroyed 
and  about  60%  of  the  SCOD  generated  is  biode- 
gradable. The  research  revealed  that  most  of  the 
heavy  metals  present  in  raw  PDS,  with  the  excep- 
tion of  mercury,  were  concentrated  in  the  dewa- 
tered  solids.  Settled  and/or  dewatered  WAO  vola- 
tile solids  have  a  much  higher  COD  content  (g 
COD/g  VSS)  than  raw  previously  digested  sludge 
(PDS)  regardless  of  the  operating  temperature. 
The  anaerobic  bioassays  were  conducted  over 
longer  periods  with  more  frequent  chemical  analy- 
ses of  constituents  than  normally  reported.  These 
techniques  provided  a  better  understanding  of 
toxic  effects  and  delayed  methanogenesis  than  the 
common  short  term  bioassay.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02068 


AEROBIC  CONTACT  PRETREATMENT  OF 
SLAUGHTERHOUSE  WASTEWATER, 

Foth  and  Van  Dyke  and  Associates,  Inc.,  Green 
Bay,  WI. 

M.  N.  Macaulay,  T.  W.  Stebor,  and  C.  L.  Berndt. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  647-655,  1  fig,  2  ref. 

Descriptors:  "Anaerobic  digestion,  "Pretreatment 
of  wastewater,  "Meat  processing  industry,  "Food- 
processing  wastes,  "Wastewater  treatment.  Chemi- 
cal oxygen  demand,  Suspended  solids,  Mixed 
liquor  solids,  Biological  oxygen  demand,  Nitrogen, 
Potassium,  Methane,  Temperature,  Pilot  plants. 

Packerland  Packing  Co.,  Inc.,  a  high  volume  beef 
processor,  operates  with  the  following  primary 
sources  of  wastewater  flow:  washings  from  the  kill 
floor,  washwater  from  intestine  flushing  and  casing 
production,  paunch  liquor  from  processing  stom- 
ach contents,  tripe  wash,  and  rendering  plant 
wastewater.  As  of  mid- 1984,  Packerland  was  faced 
with  significant  operating  costs  associated  with 
maintenance  of  its  pretreatment  plant  and  uncer- 
tain disposal  opportunities  for  its  semi-solid  residu- 
als (Pretreatment  plant  sludge,  paunch  solids). 
Consequently,  Packerland  sponsored  a  study  of 
potential  treatment  system  improvements.  The 
study  exposed  many  major  deficiencies  in  the 
wastewater  pretreatment  system.  Pilot  studies 
were  conducted,  and  included:  Both  the  applica- 
tion of  a  mesophilic  anaerobic  contact  process  to 
the  process  wastewater  and  application  of  a  ther- 
mophilic digestion  process  to  the  paunch  manure 
and  other  miscellaneous  semisolid  residues  generat- 
ed in  slaughterhouse  production.  Judging  from  the 
pilot  plant  results,  the  startup  time  for  a  full-scale 
system  would  be  in  the  range  of  8-10  weeks.  Also, 
it  was  felt  that  an  initial  reactor  mixed  liquor 
volatile  suspended  solids  concentration  of  200-300 
mg/L  would  be  adequate  for  full-scale  startup. 
Other  full-scale  recommendations  from  extrapola- 
tion of  the  pilot  data  included:  (1)  design  the 
anaerobic  reactor  at  a  COD  loading  of  3.0  kg/cu 
m/day;  (2)  use  an  equalization  tank  to  smooth  out 
hydraulic  fluctuations;  (3)  caustic  or  nutrient  addi- 
tion would  not  be  required  in  the  full-scale  plant; 
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(4)  a  degasification  method  should  be  included 
which  would  improve  performance  of  solids-liquid 
separation;  (5)  waste  solids  handling  in  the  full- 
scale  plant  should  be  based  on  an  expectation  of 
0.09  lb  of  total  suspended  solids  produced  per 
pound  of  COD  added.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02069 


FEASIBILITY  OF  PACKED-BED  ANAEROBIC 
TREATMENT  OF  POULTRY  PROCESSING 
WASTEWATER, 

Georgia  Technical  Research  Institute,  Environ- 
mental, Health  and  Safety 
S.  R.  Harper,  G.  E.  Valentine,  and  C.  C.  Ross. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  657-671,  9  fig,  10  tab,  8  ref. 

Descriptors:  'Food-processing  wastes,  *Anaerobic 
digestion,  'Wastewater  treatment,  'Wastewater 
management,  'Poultry,  Dissolved  air  flotation, 
Economic  aspects.  Industrial  wastewater,  Costs, 
Feasibility  studies. 

Since  operational  costs  are  the  most  significant 
part  of  overall  treatment  costs,  suggestions  for 
decreasing  these  costs,  for  either  a  dissolved  air 
flotation  (DAF)  or  an  anaerobic  option,  are  appro- 
priate. If  a  significant  service  life  remains  on  an 
existing  DAF  unit,  such  that  converting  to  anaero- 
bic treatment  is  not  currently  attractive,  then  meas- 
ures should  be  taken  to  control  chemical  usage  and 
excess  sludge  production.  For  this  purpose,  more 
routine  flocculation  testing  (jar  tests)  are  recom- 
mended together  with  better  pH  control.  Low-cost 
sludge  dewatering  units  would  also  be  recommend- 
ed provided  they  do  not  require  high  chemical 
dosages  or  extensive  additional  manpower.  If  a 
poultry  processor  is  considering  installing  a 
wastewater  pretreatment  system  (i.e.  new  plant, 
major  expansion  or  replacement  of  outdated  unit), 
it  is  highly  recommended  that  an  anaerobic  treat- 
ment system  be  evaluated.  Moreover,  to  help 
reduce  the  major  operational  cost  of  anaerobic 
treatment,  i.e.,  process  heating,  the  implementation 
of  heat  exchangers  is  suggested  for  recovery  of 
low-grade  heat  wasted  at  a  number  of  points  in  the 
poultry  processing  line.  It  is  conceivable  that  the 
heating  cost  could  be  reduced  by  75%,  with  pay- 
back for  the  heat  exchangers  in  less  than  a  year. 
The  anaerobic  treatment  process  has  been  demon- 
strated technically  feasible  in  the  laboratory,  and 
economic  projections  show  that  it  is  economically 
competitive;  in  fact,  significantly  more  attractive, 
than  DAF  treatment.  The  pursuit  of  pilot-scale  and 
full-scale  treatment  endeavors  is  strongly  recom- 
mended to  help  identify  the  operational  intricacies 
and  ultimate  profitability  of  anaerobic  treatment  of 
poultry  processing  wastewater.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02070 


ANAEROBIC  TREATMENT  OF  A  BEEF  PROC- 
ESSING PLANT  WASTEWATER:  A  CASE  HIS- 
TORY, 

AC  Biotechnics,  Inc..  West  Woodbury,  NY. 
C.  R.  Kostyshyn,  W.  A.  Bonkoski,  and  J.  E. 
Sointio. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  673-692,  23  fig,  6  tab,  5  ref. 

Descriptors:  'Food-processing  wastes,  'Anaerobic 
digestion,  'Case  studies,  'Meat  processing  indus- 
try, Industrial  wastewater.  Chemical  oxygen 
demand.  Biological  oxygen  demand,  Suspended 
solids.  Methane,  Pilot  plants. 

Packerland  Packing  Company  (PPC)  operates  a 
high-volume  beef  processing/rendering  plant  in 
Green  Bay,  Wisconsin.  At  processing  levels  of 
23(X)  head/day  the  plant  produces  approximately 
10274  kg  BOD  with  8221  kg  SS  in  3050  cu  m/day 
of  raw  wastewater.  By  1984  the  high  costs  for 
chemicals  required  to  operate  the  existing  physi- 
cal/chemical wastewater  pretreatment  process, 
combined  with  steep  municipal  surcharges, 
prompted   PPC  to  investigate  more  efficient  and 


economical  treatment  alternatives.  The  wastewater 
produced  by  PPC's  beef  processing  and  rendering 
plants  is  highly  amenable  to  anaerobic  treatment. 
High  treatment  efficiencies  in  COD,  BOD  and 
TSS  reduction  are  possible  for  this  wastewater 
using  the  contact  type  anaerobic  digestion  system. 
Good  COD  to  biogas  conversion  occurs  with  the 
production  of  biogas  with  a  high  methane  (fuel) 
content.  Excellent  digester  biochemical  stability 
was  observed  without  the  addition  of  nutrients  or 
pH  neutralization  chemicals.  Excellent  restart  re- 
sponses to  both  short  (2  day)  and  intermediate  (3 
week)  length  shutdowns  were  observed.  Solids 
production  was  F/M  ratio  dependent  and  averaged 
.13  TSS/kg  COD  added  during  Phase  II.  Prehy- 
drolysis  of  the  wastewater  solids  before  the  anaero- 
bic reactor  was  neither  significant  nor  necessary. 
Good  solids  settleability  was  observed  during  the 
entire  pilot  program,  including  high  shock  load- 
ings, extended  high  loadings  and  high  F/M  ratio 
stresses.  Start-up  was  rapid  and  trouble  free  using 
readily  available  municipal  digester  seed  sludge. 
The  pilot  plant  demonstrated  the  technical  feasibil- 
ity for  full-scale  treatment  of  this  wastewater  and 
provided  the  database  on  which  to  make  an  evalua- 
tion of  the  economics  of  such  a  facility  relative  to 
PPC's  operations.  (See  also  W89-02006)  (Lantz- 
PTT) 
W89-02071 


ANAEROBIC  PILOT  PLANT  STUDIES  FOR 
DAIRY  PLANT  WASTEWATERS, 

Stover  and  Associates,  Stillwater,  OK. 
E.  L.  Stover,  and  R.  Gonzalez. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  693-700,  4  fig,  4  tab. 

Descriptors:  'Anaerobic  digestion,  'Pilot  plants, 
'Dairy  industry,  'Food-processing  wastes, 
'Wastewater  treatment,  Industrial  wastewater,  Bi- 
ological treatment,  Nickel,  Copper,  Cobalt,  Mo- 
lybdenum, Chemical  oxygen  demand,  Kinetics, 
Filtration,  Hydrogen  ion  concentration,  Methane, 
Flocculation. 

The  key  to  maintaining  process  control  and  stable 
operations  in  biological  treatment  systems  (aerobic 
or  anaerobic)  is  to  provide  proper  environmental 
conditions  to  the  biomass  or  bacteria  in  the  system. 
Accurate  biological  kinetic  analysis  procedures 
were  developed  for  anaerobic  systems  that  allow 
comparison  of  wastewater  treatability  characteris- 
tics whether  in  full-scale  or  pilot  treatment  system. 
This  approach  has  been  successfully  used  to  com- 
pare full-scale  operations  with  pilot  study  data. 
The  biological  treatment  kinetics  indicated  excel- 
lent anaerobic  treatment  characteristics.  Micronu- 
trient  addition  (Ni,  Co,  Cu,  and  Mo)  at  0.1  mg/L 
based  on  forward  flow  did  not  improve  the  biolog- 
ical kinetics.  Addition  of  cultured  bacteria  did  not 
improve  the  biological  kinetics.  Operating  the  pilot 
reactor  at  full  flow  and  COD  loading  conditions 
did  not  affect  the  biological  kinetics.  Feeding  ultra- 
filtration permeate  instead  of  whey  did  not  affect 
the  biological  kinetics.  Mixed  liquor  pH  <  6.8  had 
detrimental  impacts  on  biological  kinetics.  Micron- 
utrient  addition  (Ni.  Co,  Cu,  and  Mo)  significantly 
enhanced  the  methane  gas  production  rate.  Meth- 
ane gas  production  rate  was  negatively  impacted  at 
mixed  liquor  pH  <  6.8.  Addition  of  cultured  bac- 
teria had  no  impact  on  gas  production  rate.  Ultra- 
filtration permeant  had  no  affect  on  the  methane 
production  rate.  Gas  quality  (%  methane)  re- 
mained approximately  the  same  at  55  to  60%  meth- 
ane in  all  the  reactors  irrespective  of  environmen- 
tal conditions,  micronutrients  additions,  or  cul- 
tured bacteria  additions.  Methane  production  with 
micronutrient  additions  was  around  the  theoretical 
value  at  5.5  to  6.0  cu  ft  CH4/lb  COD  removed. 
Methane  production  rates  without  micronutrients 
was  typically  around  60%  of  the  theoretical  value. 
Sludge  flocculation  characteristics  were  not  as 
good  with  micronutrients.  Macronutrients  (N  and 
P)  were  always  present  in  excess  of  biological 
requirements.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02072 


ANAEROBIC       TREATMENT       OF       DAIRY 
WASTEWATER, 


ADI  Ltd.,  Fredericton  (New  Brunswick). 
R.  C.  Landine,  G.  J.  Brown,  A.  L.  Steeves,  W.  A. 
Bough,  and  E.  Bybee. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  701-705,  2  fig,  5  tab,  1  ref. 

Descriptors:  'Anaerobic  digestion,  'Dairy  indus- 
try, 'Wastewater  treatment,  'Food-processing 
wastes,  Industrial  wastewater,  Biogas,  Odors, 
Methane,  Sulfur,  Chemical  oxygen  demand. 

In  1984  Mid-American  Dairymen  was  faced  with  a 
need  to  upgrade  the  waste  treatment  facilities  at  its 
processing  plant  located  in  Monett,  Missouri.  The 
plan  manufactures  a  variety  of  whey  and  several 
types  of  cheese.  Mid-America  Dairymen  own  a 
number  of  dairies,  and  this  particular  operation  is 
considered  to  have  the  most  difficult  wastewater  of 
the  group  of  plants.  The  first  treatment  system  and 
its  later  additions,  were  unable  to  completely  re- 
solve problems  of  odors  emitted  from  the  trickling 
filter  system.  New  property  located  one-half  mile 
away  was  purchased  in  March  1984.  Construction 
of  facilities  began  at  the  new  site  in  mi- 1984;  the 
facilities  consisted  of  a  biotower,  solids-contact 
clarifier,  two  sludge  digestion  basins  and  sludge 
decant  tank  equipped  for  lime  addition.  In  early 
1985,  ADI  International  was  commissioned  by 
Mid-America  Dairymen  to  carry  out  an  onsite 
pilot  study  using  the  ADI-BVF  low-rate  technolo- 
gy. At  the  same  time,  ADI  was  retained  to  carry 
out  detailed  design.  Upon  completion  of  design  in 
May  1985,  the  results  of  the  pilot  study  confirmed 
that  the  process  should  work  satisfactorily.  The 
new  aerobic  plant  was  ready  for  start-up  in  April 
1985,  while  construction  of  the  ADI-BVF  system 
commenced  in  June  1985.  During  the  first  week  of 
operation,  the  reactor  received  raw  wastewater  for 
two  hours/day  (about  25,000  gal)  with  the  remain- 
ing flow  going  to  the  trickling  filter  plant.  During 
this  start-up  period,  increasing  amounts  of  waste 
aerobic  sludge  were  pumped  to  the  reactor,  rather 
than  to  the  aerobic  digesters.  In  Mary  1987  the 
daily  biogas  production  averaged  105,000  cu  ft  at 
61%  methane.  The  specific  generation  rate  was  5.3 
cu  ft/lb  COD  destroyed.  THe  H2S  concentration 
in  the  biogas  is  rather  high  running  at  0.5  to  1.5% 
as  a  result  of  high  concentration  of  sulfur  in  the 
wastewater.  Calculations  revealed  120  lb  of  H2S  in 
the  biogas,  225  lb  H2S  dissolved  in  the  effluent,  an 
estimated  50  lb  in  proteins  and  other  biopolymers, 
and  an  estimated  65  lb  of  elemental  sulfur  plated 
out  on  the  biotower  media  and  clarifier  walls  or  in 
the  form  of  metal  sulfides.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02073 


START-UP  AND  OPERATION  OF  AN  ANAER- 
OBIC FACILITY  FOR  PRETREATMENT  OF 
CORN-ETHANOL  WASTEWATER, 

Biothane  Corp.,  Camden,  NJ. 
J.  Lanting,  and  R.  L.  Gross. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  707-715,  6  fig,  5  tab,  2  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
facilities,  'Corn,  'Ethanol,  'Wastewater  treatment, 
Sludge,  Chemical  oxygen  demand,  Biological 
oxygen  demand,  Pretreatment  of  wastewater, 
Costs. 

Based  on  10  months  of  operating  experience  with  a 
wastewater  treatment  plant  at  South  Point  Etha- 
nol, a  corn  ethanol  producer,  the  following  was 
concluded:  (1)  In  a  design  for  an  anaerobic  digester 
system  for  pretreatment  of  corn-ethanol 
wastewater,  one  should  account  for  the  possibility 
of  foaming,  an  apparent  intrinsic  property  of  this 
type  of  wastewater;  (2)  The  addition  of  substantial 
equalization  volume  proved  beneficial  to  the  per- 
formance of  the  pretreatment  system;  (3)  The 
BIOTHANE  (an  upflow  anaerobic  sludge  blanket 
reactor)  system  handled  loadings  up  to  twice  the 
design  volumetric  loading  of  10  kg  COD/  cu  m/ 
day  while  maintaining  treatment  efficiencies  in  the 
range  of  90  to  95%  SCOD  removal;  (4)  The  com- 
bination of  an  anaerobic  BIOTHANE  system  fol- 
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lowed  by  an  aerobic  trickling  filter  has  provided 
excellent  treatment  for  the  wastewater  from  South 
Point  Ethanol.  Overall  SCOD  removals  are  about 
97%  and  the  soluble  BOD  removals  are  better  than 
99.5%;  and  (5)  It  appears  that  anaerobic  pretreat- 
ment  of  this  type  of  waste  in  a  system  of  this  size 
can  be  justified  from  a  purely  economic  standpoint, 
when  municipal  surcharges  exceed  the  equivalent 
of  11  cents/kg  SCOD.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02074 


HIGH-RATE  ANAEROBIC  WASTE  TREAT- 
MENT -  HOW  HIGH, 

Badger  Engineers,  Inc.,  Cambridge,  MA. 
A.  M.  Sobkowicz. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  717-726,  11  fig,  4  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  *Anaerobic 
digestion,  *Upflow  anaerobic  sludge  blanket,  Flu- 
idized  bed  upflow,  Fixed  bed  filtration,  Contact 
membrane  processes,  Pilot  plants,  Performance 
evaluation. 

Information  on  the  loading  performance  of  full- 
scale  commercial  anaerobic  systems  is  presented 
and  compared  with  data  published  from  pilot  test- 
ing, in  order  to  evaluate  the  extent  to  which  the 
potential  of  the  process  to  provide  economical 
waste  treatment  has  or  has  not  been  realized.  The 
following  high-rate  anaerobic  processes  are  dis- 
cussed: upflow  anaerobic  sludge  blanket  (UASB), 
fluidized  bed  upflow,  fixed  bed  filters-upflow  and 
downflow,  and  contact-membrane  process.  The 
various  investigators  who  have  tested  high  rate 
anaerobic  systems  on  the  pilot  scale  have  found 
that  rates  of  up  to  45  kg/cu  m/day  can  be  achieved 
on  high  strength  wastes  without  dramatic  reduc- 
tion in  system  performance.  Most  of  the  full-scale 
systems  that  are  currently  operating  are  working  in 
the  range  of  6  to  19  kg/cu  m/day.  The  operators 
of  these  systems  generally  consider  that  the  capa- 
bility of  the  full-scale  systems  to  handle  higher 
loadings  is  untested,  either  because  no  additional 
waste  is  available  to  provide  an  extended  period  at 
higher  loading,  or  because  other  constraints  pre- 
vent higher  loadings  on  the  anaerobic  process.  (See 
also  W89-02006)  (Lantz-PTT) 
W89-02075 


EFFECTS  OF  ENVIRONMENTAL  FACTORS 
ON  ACID-PHASE  DIGESTION  OF  SEWAGE 
SLUDGE, 

Institute  of  Gas  Technology,  Chicago,  IL. 
M.  P.  Henry,  A.  Sajjad,  and  S.  Ghosh. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  727-737,  2  fig,  10  tab,  9  ref. 
EPA  Contract  CR-809982-01-1. 

Descriptors:  'Wastewater  treatment,  'Sludge  di- 
gestion, 'Acid-phase  digestion,  Hydrolysis,  Hydro- 
gen ion  concentration.  Temperature,  Acidification, 
Biological  treatment,  Thermophilic  bacteria,  Mi- 
crobiological studies,  Bacteria. 

Anaerobic  digestion  of  a  particulate  substrate,  such 
as  sewage  sludge,  consists  of  several  separate  fer- 
mentation steps  that  progressively  degrade  the  sub- 
strate components  to  simpler  intermediates  and 
end-products.  Each  of  these  steps  is  mediated  by 
distinct  groups  of  bacteria.  Particulate  substrates 
are  first  hydrolyzed  to  monomers  and  then  further 
reduced  to  volatile  and  nonvolatile  fatty  acids  and 
other  soluble  intermediates,  carbon  dioxide,  and 
hydrogen  by  acetogenic  bacteria.  The  final  step 
consists  of  conversion  of  acetate  and  carbon  diox- 
ide and  hydrogen  to  methane  by  methanogenic 
bacteria.  Feed  hydrolysis  and  liquefaction  efficien- 
cies generally  increased  with  culture  pH  and  tem- 
perature, but  were  not  significantly  affected  by 
retention  time.  Culture  pH  and  the  greatest  impact 
on  organic  reductions,  which  were  14%  to  23% 
higher  in  cultures  operated  at  pH  7  than  at  pH  5. 
Carbohydrates  reductions  were  influenced  more 
strongly  by  pH  than  were  lipids  or  crude  protein 
reductions.  Culture  temperature  influenced  carbo- 


hydrate and  crude  protein  reductions,  but  had  no 
significant  effect  on  lipid  reductions.  Gasification 
efficiencies  were  also  influenced  strongly  by  cul- 
ture pH  and  temperature,  but  only  slightly  by 
retention  time.  Methanogenesis  was  retarded  under 
acidic  pH  or  thermophilic  conditions.  Acidification 
efficiencies  were  most  strongly  influenced  by  cul- 
ture temperature  and  least  by  culture  hydraulic 
retention  time  (HRT).  Acid-phase  digestion  of  par- 
ticulate substrates  was  optimized  in  thermophilic 
cultures  operated  at  near  neutral  pH  and  at  HRT's 
of  2  days  or  less.  (See  also  W  89-02006)  (Lantz- 
PTT) 
W89-02076 


TOXICITY  OF  SULFIDES  TO  THE  ANAERO- 
BIC TREATMENT  PROCESS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

B.  L.  Hilton,  and  J.  A.  Oleszkiewicz. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  739-747,  9  fig,  12  ref. 

Descriptors:  'Toxicity,  'Sulfides,  'Anaerobic  di- 
gestion, 'Wastewater  treatment,  Lactose,  Methan- 
ogenesis, Suspended  solids,  Cell  growth,  Hydro- 
gen ion  concentration,  Retention  time,  Sulfates, 
Methane  bacteria. 

A  series  of  batch  experiments  was  performed  in 
100  ml  glass  syringes  incubated  in  a  water  bath  at 
35  C  to  test  the  effects  of  sulfides  and  unionized 
H2S  upon  three  aspects  of  anaerobic  digestion: 
lactose  utilization,  acetate  uptake  and  methanogen- 
esis, and  sulfate  reduction.  The  rate  of  lactose 
utilization  decreases  with  increasing  concentrations 
of  unionized  H2S.  When  acetate  is  the  carbon 
source,  cell  growth  as  measured  by  volatile  sus- 
pended solids  decreased  with  increased  concentra- 
tions of  sulfides,  regardless  of  pH.  Therefore,  the 
growth  of  cells  is  inhibited  by  the  presence  of 
sulfides  as  well  as  unionized  H2S.  Methanogenesis 
and  acetate  uptake  were  inhibited  by  increased 
concentrations  of  sulfides,  regardless  of  pH.  How- 
ever, given  sufficient  time  (increased  retention 
time)  at  increased  pH  values,  acetate  uptake  and 
methane  production  proceeded  to  completion. 
This  suggests  that  longer  retention  times  (SRT  or 
HRT)  as  well  as  elevation  of  pH  may  be  used  to 
maximize  methane  production  under  conditions  of 
high  sulfide  concentrations.  Sulfate  reduction  is 
inhibited  in  proportion  to  the  total  sulfide  concen- 
tration, product  inhibition,  rather  than  H2S  toxici- 
ty. It  was  calculated  that  sulfate  reduction  com- 
pletely ceased  at  1100  mg  S(2-)/l.  The  methano- 
genic bacteria  are  more  sensitive  to  unionized  H2S 
than  the  lactose  utilizing  bacteria.  Elevated  con- 
centrations of  sulfides  in  anaerobic  reactors  treat- 
ing high  sulfate  concentrations  were  shown  to 
affect  lactose  utilization,  sulfate  reduction,  and 
methanogenesis.  (See  also  W89-02006)  (Lantz- 
PTT) 
W89-02077 


ANAEROBIC  TREATMENT  OF  TANNERY 
WASTEWATER, 

Suzhou  Inst,  of  Urban  Construction  and  Environ- 
mental Protection  (China). 
H.  Yong. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  749-755,  12  fig,  2  tab,  6  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Tannery  wastes,  Industrial  wastewater, 
Chemical  oxygen  demand,  Load  distribution, 
Mathematical  studies,  Kinetics,  Retention  time, 
Performance  evaluation. 

The  feasiblity  of  treating  tannery  wastewater  with 
the  anaerobic  process  was  demonstrated.  Using  an 
influent  COD  of  8450  to  8600  mg/1  and  a  volumet- 
ric loading  of  1.2  to  2.9  kg  COD/cu  m/day,  a 
COD  removal  of  60  to  70%  could  be  obtained; 
under  an  influent  COD  of  2400  mg/1  and  a  volu- 
metric loading  of  0.22  to  0.5  kg  COD/cu  m/day, 
the  effluent  COD  was  only  720  to  1270  mg/1. 
Generally,      anaerobic      treatment      of     tannery 


wastewater  follows  the  rule  of  first-order  reaction 
kinetics,  K  =  0.0000283.  The  key  for  improving 
the  efficiency  of  treatment  is  to  maintain  a  large 
amount  of  activated  anaerobic  sludge.  It  is  desira- 
ble to  increase  the  volumetric  loading  by  means  of 
applying  a  higher  concentration  of  influent  COD 
and  retaining  sufficient  hydraulic  retention  time. 
Two  to  three  days  is  suitable.  It  is  suggested  that 
the  F/M  ratio  should  be  used  as  a  parameter  for 
process  design  and  operation.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02078 


ANAEROBIC  PRETREATMENT  OF  HIGH 
STRENGTH  WASTEWATERS  USING  A  REAC- 
TIVE GROWTH  SUPPORT  MEDIA, 

Transfield,  Inc.,  Irvine,  CA. 
M.  C.  Goronszy,  and  W.  W.  Eckenfelder. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  757-765,  3  fig,  5  tab,  8  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Growth  media,  Alkalinity,  Retention 
time,  Chemical  oxygen  demand,  Biomass,  Volatile 
acids,  Load  distribution. 

A  high  density  particulate  alkalinity  sensitive 
media  can  be  used  in  an  anaerobic  reactor  to 
provide  high  active  mass  retention  and  availability 
which  enables  operation  at  reduced  hydraulic  re- 
tention times.  This  investigation  showed  that 
around  70%  reduction  in  COD  of  a  synthetic 
potato  wastewater  could  be  obtained  at  equivalent 
volumetric  loadings  of  around  3  kg  COD/cu  m/ 
day  with  hydraulic  retention  of  about  20  hours. 
The  investigation  also  showed  that  biomass  settle- 
ment properties  were  enhanced  as  a  consequence 
of  the  high  density  reactive  support  growth  media. 
For  this  operating  condition,  growth  media  usage 
was  determined  at  around  1.4  g  CaC03/g  COD 
reduced.  The  use  of  alkalinity  sensitive  growth 
media  ensured  a  favorable  volatile  acid  concentra- 
tion (VFA)/alkalinity  ratio  at  all  times.  This  fea- 
ture can  be  used  to  significantly  minimize  the 
impact  of  short  term  load  fluctuations  which  can 
be  detrimental  to  the  long-term  stability  of  anaero- 
bic systems.  The  feasibility  of  operating  an  anaero- 
bic reactor  as  a  variable  volume  system  in  a  similar 
manner  to  cyclically  operated  activated  sludge  sys- 
tems, was  established.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02079 


CHARACTERIZATION,  DEVELOPMENT  AND 
USE  OF  NEW  BREED  OF  ANION-EXCHANGE 
RESINS  FOR  SELECTIVE  REMOVAL  OF 
CR(VI)  AND  OTHER  TOXIC  ANIONS, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 

A.  K.  Sengupta,  T.  Roy,  D.  Clifford,  and  S. 
Subramonian. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  793-801,  10  fig,  1  tab,  8  ref. 

Descriptors:  'Toxic  wastes,  'Anion  exchange, 
•Resins,  'Chromium,  'Toxicity,  'Wastewater 
treatment,  Anions,  Polystyrene,  Hydrogen  ion 
concentration,  Chlorides,  Arsenic,  Nitrites,  Seleni- 
um, Organic  compounds. 

Chromate  ion  exchange  was  studied  for  treatment 
of  toxic  wastewater  in  the  presence  of  competing 
ions.  Experimental  results  with  commercially 
available  anion-exchange  resins  indicate  that  those 
with  more  hydrophobic  polystyrene  matrix  and  an 
amine-functionality  with  a  high  steric  hindrance 
property  exhibit  greater  chromate  selectivity  in  the 
presence  of  competing  sulfate  ions.  At  alkaline  pH, 
on  the  other  hand,  an  increased  divinylbenzene 
crosslinking  greatly  improves  the  chromate  selec- 
tivity. Based  on  these  findings  and  proper  scientific 
analysis  of  the  experimental  data,  new  resins  have 
been  synthesized  with  only  minor  modifications  of 
some  of  the  key  properties  of  the  commercial 
anion-exchange  resins.  Compared  to  the  best  avail- 
able commercial  products,  these  new  resins  greatly 
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improve  the  performance  of  the  chromate-ex- 
change  process.  However,  identifying  the  best 
anion-exchange  resin,  for  a  given  contaminant  re- 
moval process,  is  greatly  dependent  on  the  nature 
and  concentration  of  the  competing  ions  and  effi- 
ciency of  regeneration.  The  choice  of  the  best 
anion-exchange  resin  for  Cr(VI)  removal  may  be 
different  when  chloride  is  the  major  competing 
anion  instead  of  sulfate.  Characterizing  and  modi- 
fying important  properties  of  anion-resins  for 
better  performance  are  not  limited  to  only  chro- 
mate  ion  exchange;  similar  approaches  can  also  be 
made  for  selective  removal  of  other  contaminants, 
such  as  As(V),  N03(-),  Se(VI),  organo-arsenic 
compounds.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02084 


IS  THERE  A  ROLE  FOR  LIQUID  ION  EX- 
CHANGE IN  THE  RECOVERY  OF  CHROMI- 
UM FROM  PLATING  WASTEWATER, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 
and  Environmental  Engineering. 
M  L.  Davis,  M.  Chang,  D.  Copedge,  and  M. 
Strong. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  803-807,  6  fig,  2  tab,  13  ref. 

Descriptors:  *Ion  exchange,  *Chromium,  'Metal- 
finishing  wastes,  'Wastewater  treatment,  Hydro- 
gen ion  concentration,  Mixing,  Stripping,  Kero- 
sene, Settling,  Sodium  hydroxide. 

The  mechanism  by  which  liquid  ion  exchange  re- 
moves chromium  from  solution  is  similar  to  con- 
ventional resin  ion  exchange.  Ions  are  transferred 
from  the  wastewater  in  exchange  for  transferable 
ions  carried  by  the  liquid  ion  exchange  reagent. 
The  liquid  ion  exchange  reagent  (extractant)  is 
insoluble  in  water.  The  extractant  is  diluted  with  a 
carrier  hydrocarbon  solvent  such  as  xylene  or  ker- 
osene. The  minimum  parameters  required  for 
design  of  the  liquid  ion  exchange  process  are:  (1) 
optimum  pH;  (2)  wastewater/extractant  ratio;  (3) 
mixing  time;  (4)  mixing  intensity;  (5)  settling  time; 
(6)  overflow  rate;  and  (7)  stripping  solution/ex- 
tractant  ratio.  Other  factors  of  interest  are  chrome 
recovery  efficiency,  phase  separation  efficiency, 
extractant  recovery  (solvent  loss)  and  sludge  gen- 
eration rates.  The  optimum  pH,  mixing  time,  set- 
tling time  and  stripping/extractant  ratio  have  been 
determined.  Work  on  the  other  parameters  is  still 
in  progress.  The  pH  was  varied  from  1  to  4.  The 
experiment  was  repeated  with  sulfuric  and  hydro- 
chloric acid.  Both  yielded  the  same  result.  A  pH  of 
2  was  selected  as  the  design  pH  based  on  the 
extraction  efficiency  and  the  acid  consumption. 
For  the  very  high  mixing  speeds  used  in  these 
initial  studies  (2,500  rpm),  the  optimum  mixing 
time  was  found  to  be  2  minutes.  The  high  mixing 
speed  was  selected  by  visual  observation,  i.e.  when 
the  extractant  appeared  to  be  well  dispersed  in  the 
wastewater.  Chrome  rich  solvent  was  mixed  with 
4N  sodium  hydroxide  to  strip  the  chrome  from  the 
solvent.  Using  a  typical  wastewater  rinse  bath  flow 
of  30  gpm  and  the  results  from  the  experiments,  the 
authors  developed  the  following  conceptual 
design:  mixer  -  60  gal,  settler  -  900  gal,  stripper  -  5 
gal,  settler  -  15  gal.  In  addition,  storage  tanks  for 
equalization  and  reagents  would  be  required.  Since 
the  raffinate  pH  will  be  low,  a  neutralization  step  is 
required  to  allow  the  water  to  be  discharged  to  a 
municipal  sewer  system.  This  study  indicates  that 
liquid  ion  exchange  is  a  viable  chromium  recovery 
technique.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02085 


COMPARATIVE  EVALUATION  OF  HEAVY 
METAL  IMMOBILIZATION  USING  HYDROX- 
IDE AND  XANTHATE  PRECIPITATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

R   M   Bricka,  and  M.  J.  Cullinane. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  809-818,  7  fig,  3  tab,  9  ref. 

Descriptors:  'Heavy  metals.  'Wastewater  treat- 
ment,   'Hydroxides,    'Xanthates,    'Chemical    pre- 


cipitation, Cadmium,  Nickel,  Solidification,  Mer- 
cury, Leaching,  Solute  transport.  Chemical  treat- 
ment. 

The  U.S.  EPA  estimates  that  there  are  over  13,000 
generators  of  metal  plating  and  finishing 
wastewaters.  Treatment  of  these  wastewaters,  usu- 
ally accomplished  using  some  form  of  hydroxide 
precipitation,  is  estimated  to  generate  approximate- 
ly 1 1  million  metric  tons/yr  of  sludge  requiring 
special  handling  and  disposal.  An  alternative  treat- 
ment method,  developed  by  the  U.S.  Department 
of  Agriculture,  uses  insoluble  starch  xanthates  for 
the  removal  of  heavy  metals  from  wastewaters. 
Closer  investigation  reveals  that  an  entire  family  of 
insoluble  xanthates  can  potentially  be  used  for 
waste  treatment.  Hydroxide  precipitation  is  gener- 
ally effective  in  a  pH  range  of  9  to  12.  Xanthate 
precipitation  is  effective  for  a  pH  range  of  3  to  12. 
A  previous  study  showed  that  xanthates  selectively 
remove  metals  according  to  the  following  hierar- 
chy: Na  <  <  Ca-Mg-Mn  <  Zn  <  Ni  <  Cd  <  Pb- 
Cu-Hg.  Thus,  xanthate  precipitation  methods 
offers  several  advantages  over  hydroxide  precipita- 
tion. Unfortunately  xanthate  precipitation,  like  hy- 
droxide precipitation,  produces  significant  quanti- 
ties of  sludges  that  must  be  handled  in  accordance 
with  the  Resource  Conservation  and  Recovery 
Act  (RCRA).  Of  the  heavy  metals  found  in  xan- 
thate precipitated  sludges,  only  Cd  and  Ni,  for  the 
unsolidified  cellulose,  showed  tendency  to  leach. 
Solidification  in  most  cases  appeared  to  reduce  the 
leachability  of  the  heavy  metals.  Only  Hg  for  the 
hydroxide  sludges  had  increase  in  mobility  upon 
solidification.  Unlike  the  extraction  procedure  test, 
the  serial  graded  batch  extraction  procedure  is 
useful  in  determining  the  leaching  potential  of 
heavy  metals  from  sludges.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02086 


DEVELOPMENT  OF  DESIGN  CRITERIA  FOR 
TREATMENT  OF  METAL-CONTAINING 
WASTEWATERS  AT  OAK  RIDGE  NATIONAL 
LABORATORY, 

Engineering-Science,  Fairfax,  VA. 
G.  C.  Patrick,  M.  R.  Hockenbury,  W.  T. 
Thompson,  and  J.  M.  Begavich. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  819-830,  10  fig,  8  tab,  4  ref. 

Descriptors:  'Design  criteria,  'Heavy  metals, 
'Wastewater  treatment,  'Oak  Ridge  National  Lab- 
oratory, Hydrogen  ion  concentration,  Alkalinity, 
Lime,  Sodium  borohydride,  Cadmium,  Chromium, 
Copper,  Nickel,  Zinc,  Sulfides,  Flocculation, 
Chemical  treatment,  Clarification,  Filtration,  Per- 
formance evaluation,  Pilot  plants. 

Bench  scale  treatability  tests  were  performed  to 
evaluate  several  metal  removal  processes.  The  tests 
showed  that  hydroxide  precipitation  at  alkaline  pH 
values  (10.0  and  above)  using  either  lime  or  caustic 
achieved  excellent  removal  of  heavy  metals.  At  a 
pH  value  of  10,  the  soluble  metal  concentrations 
measured  for  Cd,  Cr,  Cu,  Ni  and  Zn  were  <  100 
micrograms/1.  Adding  sodium  borohydride  to  the 
precipitation  reaction  reduced  the  soluble  metals 
concentration  below  the  concentration  measured 
for  precipitation  using  either  lime  or  caustic. 
Adding  soda  ash  in  combination  with  lime  was 
shown  to  increase  the  soluble  metals  concentration 
as  compared  to  precipitation  using  only  lime.  Fi- 
nally, employing  sulfide  precipitation  at  the  neutral 
pH  values  (7.6  to  10)  appeared  to  be  beneficial 
with  respect  to  soluble  metal  concentration  com- 
pared to  hydroxide  precipitation  at  neutral  pH 
values.  Batch  settling  and  dewatering  tests  were 
performed  to  compare  precipitation  using  caustic 
and  lime.  The  floe  formed  by  either  lime  addition 
and  caustic  addition  settled  readily.  However,  pre- 
cipitation using  lime  generated  considerably  more 
sludge  than  precipitation  using  caustic.  Both  pre- 
cipitation processes  were  tested  by  a  1.0  gpm  con- 
tinuous-flow pilot  plant.  The  pilot  plant  employed 
pH  adjustment,  clarification  and  filtration.  The  ef- 
fluent produced  using  either  lime  or  caustic  aver- 
aged <  50  micrograms/1  for  each  metal  analyzed 
(Cd,  Cr,  Cu,  Ni,  Pb  and  Zn).  The  pilot  plant  tests 
showed  that  filtration  was  necessary  to  achieve  the 


low   metals  concentration.   (See  also  W89-02006) 
(Lantz-PTT) 

W89-02087 


PRECIPITATION  TREATMENT  OF  SPENT 
ELECTROLESS  NICKEL  PLATING  BATHS, 

Occidental  Chemical  Corp.,  Grand  Island,  NY. 
Grand  Island  Technology  Center. 
W.  C.  Ying,  R.  R.  Bonk,  and  M.  E.  Tucker. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  831-846,  4  fig,  1 1  tab,  24  ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
precipitation,  'Nickel,  'Metal-finishing  wastes,  In- 
dustrial wastes,  Ammonium  citrate,  Hydrogen  ion 
concentration,  Sodium  borohydride,  Chemical 
treatment,  Metal  complexes. 

Nickel  removal  by  precipitation  as  Ni(OH)2,  Ni(0), 
and  NiB2  was  interfered  with  by  the  presence  of 
organic  acids  which  form  stable  nickel  complexes. 
Ammonium  citrate  was  the  most  powerful  com- 
plexing  agent  employed  in  the  six  hypophosphite- 
reduced  electroless  nickel  plating  (EN)  baths.  pH 
adjustment  using  caustic  soda  was  ineffective  in 
removing  Ni(II)  from  spent  EN  baths  containing 
citrates.  At  pH  =  10,  hydroxide  precipitation  was 
unable  to  substantially  lower  the  Ni(II)  concentra- 
tion from  En  baths  containing  either  malic  acid  or 
aminoacetic  acid.  Nickel-aminoacetic  acid  com- 
plexes remained  stable  at  pH  =  12.  Ni(II)  was 
removed  from  all  test  solutions,  as  Ni(0)  or  NiB2, 
by  reaction  with  sodium  borohydride.  In  the  pre- 
cipitation treatment  of  EN  baths,  BH4(-)  served 
both  as  a  primary  reducing  agent  and  as  a  catalyst 
which  initiated  reduction  by  hypophosphite,  as 
evidenced  by  the  fact  that  the  required  dosage  was 
less  than  the  stoichiometric  method.  Pretreatment, 
such  as  adding  CaC12  or  Ca(OH)2,  to  tie  up  a 
major  portion  of  the  complexing  or  to  precipitate 
most  of  the  phosphite  improved  removal  of  nickel 
by  either  pH  adjustment  and/or  chemical  reduc- 
tion. As  expected,  the  spent  EN  batch  containing 
lactic  acid  (EN-1)  was  easy  to  treat,  even  with  an 
initial  Ni(II)  concentration  as  high  as  18500  mg/1. 
Both  precipitation  methods  were  successful  in  re- 
ducing Ni(II)  to  <  1  mg/1.  Less  sodium  borohy- 
dride would  be  required  with  pretreatment  by  pH 
adjustment  to  7.6  or  above.  Borohydride  treatment 
was  more  expensive  in  chemical  cost;  however, 
sludge  disposal  cost  would  be  lower.  Substantial 
credit  may  even  be  realized  if  nickel  precipitate  is 
dissolved  in  H2S04  or  HC1  and  then  reused  in  the 
EN  baths.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02088 


NICKEL  METAL  RECOVERY  FROM  METAL 
FINISHING  INDUSTRY  WASTES, 

Recycle  Metals,  Glastonbury,  CT. 
C.  S.  Brooks. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  847-852,  1  fig,  5  tab,  9  ref. 

Descriptors:  'Nickel,  'Metal-finishing  wastes,  'In- 
dustrial wastewater,  'Wastewater  treatment, 
Chemical  treatment,  Copper,  Nickel,  Zinc,  Hydro- 
gen ion  concentration,  Chemical  precipitation,  Sul- 
fidation,  Feasibility  studies. 

A  flexible  separation  scheme  for  efficient  recovery 
of  nickel  from  diverse  metal  waste  systems  has 
been  devised,  using  nickel  precipitation  augmented 
by  ion  exchange.  Initial  removal  of  the  bulk  of 
copper,  iron  and  zinc  contaminants  at  low  pH  is 
conducted  by  solvent  extraction.  Removal  of  the 
bulk  of  organic  complexing  agents  and  conversion 
of  Cr(3  +  )  to  Cr(6-f)  by  autocatalysis  augmented 
by  addition  of  inorganic  oxidants  (H202,  NaC103 
or  (NH4)2S208)  enhances  the  efficiency  of  the 
nickel  separation.  A  final  sulfidation  reduces  the 
residual  metals  to  concentrations  compatible  with 
state  and  EPA  standards  for  water  effluents.  These 
bench  scale  results  demonstrate  the  feasibility  of  a 
flexible  separation  scheme  for  efficient  recovery  of 
nickel   from   diverse   metal   waste  systems,   using 
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nickel  oxalate  precipitation  augmented  by  ion  ex- 
change. (See  also  W89-02006)  (Lantz-PTT) 
W89-02089 


TOXICITY  STUDIES  OF  COMBINED  METAL 
FINISHING/MUNICIPAL  WASTEWATERS, 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Civil 
Engineering. 

F.  C.  Blanc,  J.  C.  O'Shaughnessy,  D.  Walker,  and 
S.  Miller. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  853-862,  9  fig,  4  tab,  5  ref. 

Descriptors:  'Toxicity,  'Metal-finishing  wastes, 
•Municipal  wastewater,  'Wastewater  treatment, 
Temperature,  Industrial  wastewater,  Biodegrada- 
tion,  Activated  sludge  processes,  Biological 
oxygen  demand,  Chemical  oxygen  demand,  Pub- 
licly operated  treatment  works,  Chromium,  Sus- 
pended solids,  Mixed  liquor  suspended  solids, 
Volatile  solids,  Biomass. 

Four  three-liter  batch  activated  sludge  reactors 
were  used  to  evaluate  the  potential  impact  of  a 
pretreated  metal  finishing  wastewater  on  a  munici- 
pal publicly  operated  treatment  work  (POTW). 
The  industrial  wastewater  used  was  pretreated  ef- 
fluent from  the  metal  finishing  company.  The  in- 
dustrial waste  use  in  this  study  consisted  of  com- 
posite samples  collected  over  the  operating  day. 
The  domestic  wastewaters  were  grab  raw  influent 
samples  collected  at  the  POTW.  Domestic 
wastewater  samples  were  kept  at  4  C  prior  to 
addition  to  the  laboratory  treatability  units.  The 
industrial  wastewaters  were  kept  at  20  C,  as 
wastewater  biodegradation  was  not  a  problem  with 
the  industrial  wastewater.  From  all  the  data  col- 
lected in  this  8  week  treatability  study,  the  industri- 
al wastewater  addition  did  not  appear  to  inhibit  the 
activated  sludge  reactor  performance  or  produce 
any  detrimental  effect  on  the  biological  process. 
The  metal  finishing  wastewater  would  provide 
some  additional  buffering  capacity  to  the  municipal 
metal  finishing  wastewater  mix.  There  would  be 
no  measurable  change  in  effluent  BOD  concentra- 
tions if  the  combined  municipal  metal  finishing 
wastewater  were  treated  at  the  POTW.  A  slight 
increase  in  effluent  COD  concentration  would  be 
possible.  The  results  did  indicate  that  the  addition 
of  industrial  wastewater  would  cause  additional 
bioaccumulation  of  copper  in  the  biological  sludge. 
Data  from  the  shock  loading  study  indicate  that 
spikes  of  up  to  50  mg/1  of  hexavalent  chromium 
did  not  affect  organic  removal  performance  when 
assessed  24  hours  after  dosing.  Mixed  liquor  vola- 
tile suspended  solids  levels  suggest  that  the  treated 
metal  plating  effluent  may  have  imparted  the  bio- 
mass with  resistance  to  more  subtle  indications  of 
chromium  toxicity.  Biomass  fluctuations  have  been 
used  by  other  authors  as  indicators  of  toxicity.  (See 
also  W89-02006)  (Lantz-PTT) 
W89-02090 


WASTEWATER  MANAGEMENT  IN  SEMI- 
CONDUCTING ELECTRONIC  CRYSTAL  MAN- 
UFACTURING FACILITIES, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
J.  M.  Wong. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  863-872,  5  fig,  5  tab,  8  ref. 

Descriptors:  'Wastewater  management, 

•Wastewater  treatment,  'Electronics  industry,  'In- 
dustrial wastewater,  Chemical  wastewater,  Costs, 
Economic  aspects,  Toxicity,  Organic  compounds, 
Arsenic,  Fluoride,  Suspended  solids,  Hydrogen  ion 
concentration,  Biological  oxygen  demand,  Chemi- 
cal oxygen  demand,  Nitrate,  Ammonia,  Chromi- 
um. 

Wastewater  management  is  a  significant  activity  in 
electronic  crystal  manufacturing  plants  because  of 
the  large  amount  of  chemicals  and  water  required. 
The  source,  significance,  treatment,  and  control 
technology  for  each  pollutant  found  in  electronic 
crystals  manufacturing  wastewaters  are  discussed. 
These  include  total  toxic  organics,  arsenic,  fluo- 


ride, total  suspended  solids,  pH,  BOD/COD,  ni- 
trate, ammonia,  and  chromium.  In  the  plant  de- 
scribed in  the  case  study,  the  unit  cost  of 
wastewater  treatment  and  disposal  was  estimated 
to  be  $3.20/1000  gallons,  which  was  3  to  4  times 
the  water  purchase  cost.  Smaller  manufacturers 
would  pay  even  higher  unit  costs  because  of  the 
economy  of  scale.  In  light  of  the  high  cost  in- 
volved, manufacturers  should  seek  to  select  the 
most  cost-effective  approach  by  thorough  investi- 
gation of  specific  conditions  at  each  plant.  (See 
also  W89-02006)  (Lantz-PTT) 
W89-02091 


CONTINUOUS  CLOSED  LOOP  REGENERA- 
TION SYSTEM  FOR  A  CHROMIC/SULFURIC 
ACID  ETCHANT  BATH, 

CH2M  Hill,  Inc.,  Portland,  OR. 
D.  J.  Kavanaugh,  and  A.  R.  Boyce. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  873-882,  6  fig,  5  tab,  15  ref. 

Descriptors:  'Water  reuse,  'Recycling, 
'Wastewater  treatment,  'Chromic  acid,  'Sulfuric 
acid,  'Industrial  wastewater,  Electronics,  Costs, 
Economic  aspects,  Ions,  Feasibility  studies. 

The  feasibility  of  closed  looping  a  chromic/sulfu- 
ric  acid  etch  bath  for  an  electroless  plating  line  was 
demonstrated.  Operating  initially  in  a  batch  mode 
with  3  cells  on  line  yielded  data  regarding  the 
capacity  and  efficiency  of  the  regeneration  system. 
The  decline  in  Cr(3  +  )  concentration  can  be  evalu- 
ated against  the  2:1  stoichiometric  increase  in 
Cr03.  The  effect  of  Cr(3  +  )  and  Cr03  concentra- 
tion on  conversion  efficiency  is  also  evident.  Con- 
version efficiency  drops  sharply  when  the  Cr(3  +  ) 
concentration  dropped  below  approximately  2  oz/ 
gal  (15  g/1).  It  was  observed  that  after  several  days 
of  operation  in  a  batch  mode  that  the  lead  anodes, 
initially  100%-Pb,  dissolved  into  solution  forming 
a  yellow  precipitant  of  lead  chromate.  This  is 
attributed  to  the  increase  in  hydrogen  ion  concen- 
tration in  the  anolyte  when  operating  in  a  batch 
mode.  When  regenerating  in  continuous  mode  hy- 
drogen ion  increase  in  the  electrolytic  cell  is  bal- 
anced by  depletion  of  hydrogen  ions  in  the  etch 
bath.  The  system  has  now  operated  in  a  continuous 
model,  relatively  maintenance  free,  for  1-1/2  years. 
The  cost  for  chromic  acid  is  relatively  expensive, 
approximately  $1.40/lb.  The  impetus  has  been  to 
move  away  from  chromic  acid  etchants  to  less 
effective  oxidizers  such  as  permanganate  and  sulfu- 
ric/peroxide.  However,  close  looping  a  chromic 
acid  etch  process  by  electrolytic  regeneration,  as 
presented,  makes  continued  use  of  chromic  acid 
etchants  feasible  and  economically  attractive.  (See 
also  W89-02006)  (Lantz-PTT) 
W89-02092 


GM-IX  PROCESS:  A  NOVEL  METAL  CYA- 
NIDE TREATMENT  AND  RECOVERY  TECH- 
NIQUE, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mining  Engineering. 

M.  J.  Semmens,  C.  F.  Kenfield,  R.  Qin,  and  E.  L. 
Cussler. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  883-891,  10  fig,  1  tab,  6  ref. 

Descriptors:  'Metal-finishing  wastes,  'Gas  mem- 
branes, 'Ion  exchange,  'Cyanide,  'Wastewater 
treatment,  Zinc,  Cadmium,  Mass  transfer,  Chemi- 
cal treatment,  Chemical  reactions,  Prediction, 
Model  studies. 

By  interfacing  a  strongly  basic  anion  exchanger 
and  gas  membrane  module  an  effective  and  effi- 
cient means  of  separating  and  recovering  pure 
cyanide  from  dilute  cyanide  plating  wastes  has 
been  developed.  The  process  will  work  effectively 
for  weak  metal  cyanide  complexes  such  as  zinc  and 
cadmium  complexes.  Preliminary  bench  scale  tests 
of  the  Gm-IX  process  indicate  that  the  process 
performance  may  be  predicted  on  the  basis  of  the 
mass  transfer  data  presented  in  this  paper.  (See  also 
W89-02O06)  (Lantz-PTT) 
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TWO-STAGE  BIOLOGICAL/CHEMICAL 

TREATMENT  OF  HAZARDOUS  WASTE 
LANDFILL  LEACHATE, 

Technische  Univ.,  Brunswick  (Germany,  F.R.). 
H.  Albers,  and  R.  Kayser. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  893-906,  12  fig,  5  tab,  12  ref. 

Descriptors:  'Biological  treatment  wastewater, 
'Wastewater  treatment,  'Chemical  treatment, 
'Hazardous  wastes,  'Landfills,  'Leachates,  'West 
Germany,  Cleanup  operations,  Lime,  Water  pollu- 
tion prevention,  Biodegradation,  Organic  matter, 
Activated  sludge  process,  Chemical  oxygen 
demand,  Biological  oxygen  demand.  Nitrification. 

Since  the  1972  Waste  Disposal  Act  the  number  of 
landfills  in  West  Germany  has  decreased  from 
about  50,000  to  3,118  in  1984.  Among  these  are  385 
sanitary  landfills  and  nearly  100  sites  for  industrial 
or  'special'  wastes.  Both  types  of  landfills  have  to 
be  equipped  with  a  bottom  liner  and  leachate  col- 
lection system  is  recommended.  The  leachates  are 
to  be  treated  before  discharge  to  receiving  waters. 
These  leachates  contained  a  great  deal  of  biode- 
gradable organic  matter  which  was  removed  by 
activated  sludge  plants  with  good  efficiency 
(COD:  80  to  90%,  BOD  effluents  <  25  mg/1). 
Very  low  loadings  had  to  be  applied.  Some  prob- 
lems occurred  with  poor  activated  sludge  settling 
characteristics.  Biological  nitrification  of  the  high 
ammonical  nitrogen  contents  proved  to  be  a  very 
sensitive  process  with  low  reaction  rates  mainly 
due  to  the  high  salt  concentrations  and  some  inhib- 
itory factors.  Chemical  oxidation  with  hydrogen 
peroxide  was  able  to  break  down  parts  of  the  COD 
still  present  in  the  effluents  and  make  them  biode- 
gradable, but  probably  not  to  such  an  extent  that 
no  further  post-treatment  steps  are  needed  to  meet 
discharge  limiting  values.  (See  also  W89-02O06) 
(Lantz-PTT) 
W89-02094 


MANGANESE  TREATMENT  BY  TWO  NOVEL 
METHODS  AT  ABANDONED  COAL  STRIP 
MINES  IN  NORTH  ALABAMA, 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
J.  A.  Gordon,  and  J.  L.  Burr. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  907-918,  5  tab,  27  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Manganese,  'Wastewater  treatment,  'Mine 
wastes,  'Alabama,  'Oxidation,  'Wetlands, 
Sodium,  Potassium,  Sulfates,  Chemical  treatment, 
Calcium,  Magnesium,  Iron,  Hydrogen  ion  concen- 
tration, Temperature,  Sulfur  bacteria,  Seepage. 

The  owner/operator  of  a  mining  area  or  reclaimed 
mine  site  needed  a  manganese  treatment  system 
that  is  low  in  initial  cost,  requires  minimal  mainte- 
nance, and  can  operate  without  electrical  power 
for  an  indefinite  time  into  the  future.  Two  possibili- 
ties for  this  application  are  described:  manganese 
oxidation  by  a  packed  column  system  and  manga- 
nese removal  by  wetlands.  Columns  packed  with 
stones  from  the  Duck  River  below  Normandy 
Dam  showed  the  ability  to  oxidize  and  remove 
dissolved  Mn  from  a  seep  emanating  from  a  re- 
claimed strip  mine  area.  The  columns  were  operat- 
ed in  a  submerged,  upflow  manner.  The  pH  of  the 
influent  ranged  from  5.8  to  6.3  and  the  temperature 
ranged  from  20  C  to  30  C.  Effluent  concentrations 
below  2.0  mg/1  of  Mn  were  possible  at  reasonable 
hydraulic  loading  rates.  The  capability  of  remov- 
ing soluble  Mn  was  transferred  from  the  Duck 
River  stones  to  glass  marbles  and  native  Alabama 
sandstone  by  acclimation  procedures.  Approxi- 
mately 8  weeks  were  needed  to  produce  a  good 
Mn  oxidizing  slime  on  the  new  media.  Packed 
column  systems  appear  to  have  good  potential  for 
treating  Mn-laden  waters  if  pH  is  above  5.5  and  Fe 
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can  be  removed  prior  to  Mn  removal.  Wetlands 
are  effective  in  removing  Fe,  Mn,  AI,  Ca,  Mg  and 
S04  as  well  as  increasing  pH.  Specific  conductivi- 
ty is  also  decreased  by  the  wetlands  system.  Al  is 
removed  by  the  limestone  berm  as  Al(OH)3  pre- 
cipitate. Fe  is  chemically  oxidized  by  02  at  pH 
values  >  5.5  and  the  precipitate  is  removed  by  the 
wetlands.  Mn  is  removed  by  plant  uptake  and 
bacteriological  oxidation.  Ca  is  removed  by  marl 
formation.  S04(2-)  is  removed  by  bacterial  sulfate 
reduction  to  H2S  and  the  H2S  is  then  removed  by 
Beggiatoa  sp.  and/or  photosynthetic  sulfur  bacte- 
ria. Conductivity  generally  reflect  the  removal  of 
Fe,  Mn,  Al,  Ca  and  S04.  Alkalinity  increases  are 
caused  by  the  limestone  dissolution  and  C02  pro- 
duction by  bacteria.  The  pH  rises  in  response  to 
alkalinity  increases  and  the  use  of  protons  to  form 
with  sulfides  to  form  H2S.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02095 


TREATMENT  OF  COAL  ASH/MINE  REFUSE 
LEACHATE:  A  CASE  HISTORY, 

Gilbert/Commonwealth,  Inc.,  Reading,  PA. 
C.  R.  Kertell,  J.  F.  Wagner,  and  S.  J.  Novotny. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  919-926,  3  fig,  1  tab. 

Descriptors:  'High  density  sludge,  'Wastewater 
treatment,  *Mine  wastes,  'Coal  mines,  'Leachates, 
Case  studies,  Conemaugh,  Pennsylvania,  Hydro- 
gen ion  concentration,  Lime,  Chemical  treatment, 
Sludge,  Neutralization. 

Large  energy  production  complexes  present 
unique  wastewater  treatment  challenges.  The  addi- 
tion of  large  quantities  of  mine  refuse  and  coal 
preparation  wastes  to  the  Conemaugh  Station  coal 
ash/mine  refuse  disposal  area  results  in  the  genera- 
tion of  leachate  and  runoff  with  a  low  pH  and 
significant  iron  concentration.  Although  an  accept- 
able effluent  can  be  achieved  by  the  use  of  conven- 
tional lime  neutralization,  large  quantities  of  sludge 
are  generated  which  are  not  readily  dewaterable. 
The  High  Density  Sludge  (HDS)  process  was  se- 
lected for  treatment  of  the  Conemaugh  Station  ash 
disposal  area  leachate  and  runoff.  The  HDS  proc- 
ess was  chosen  based  upon  its  ability  to  greatly 
reduce  sludge  volume  without  the  need  for  a  large 
sludge  dewatering  operation  resulting  in  reduced 
sludge  disposal  costs.  This  process  is  a  modified 
lime  neutralization  process  which  employs  exten- 
sive sludge  recirculation  to  produce  a  dense 
sludge,  containing  20  to  30%  solids  by  weight, 
from  the  thickener.  (See  also  W89-02006)  (Lantz- 
PTT) 
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HEAVY    METALS    IN    WASTEWATER    AND 
SLUDGE  TREATMENT  PROCESSES. 

VOLUME  II:  TREATMENT  AND  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-02104 


PRIMARY  MECHANICAL  TREATMENT, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

J.  N.  Lester. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.   Volume  II:  Treatment  and 

Disposal.  CRC  Press,  Inc.,  Boca  Raton,  Florida, 

1987.  p  1-14,  2  fig,  5  tab,  36  ref. 

Descriptors:  'Heavy  metals,  'Wastewater  treat- 
ment, 'Primary  wastewater  treatment,  Sedimenta- 
tion, Phosphorus  removal,  Flocculation,  Lead, 
Copper,  Zinc,  Chromium,  Chemical  oxygen 
demand,  Suspended  solids,  Siver,  Cobalt,  Molyb- 
denum 

The  majority  of  metals  entering  a  sewage  works  in 
the  raw  sewage  are  concentrated  in  the  sludges, 
but  large  quantities  of  heavy  metals  may  also  be 
discharged  to  receiving  waters  in  sewage  effluents. 
Primary  treatment  has  traditionally  implied  a  sedi- 
mentation process  to  remove  suspended  solids  by 
settling  under  near-quiescent  conditions.  Sedimen- 
tation may  not  remove  all  solids,  however,  due  to 


the  minimal  settling  velocity  attributable  to  either 
the  size  or  specific  gravity  of  some  particles.  Col- 
loidal particles  are  considered  to  have  virtually  no 
settling  velocity.  Chemicals  may  be  added  to 
remove  colloidal  solids  or  for  the  precipitation  of 
phosphorus  compounds  during  primary  settling. 
Solids  removal  during  primary  sedimentation  has 
been  correlated  with  surface-loading  rate  or  over- 
flow velocity,  influent  solids  concentration,  and 
the  ratio  between  sedimentation  tank  diameter  and 
height.  Influent  suspended  solids  concentrations 
were  shown  to  be  more  important  in  controlling 
solids  removal  than  was  the  surface  loading  rate, 
due  to  the  effect  on  influent  density  and  degree  of 
flocculation;  thus,  it  was  considered  that  adoption 
of  shorter  retention  times  would  not  cause  a  signifi- 
cant loss  in  removal  efficiency.  Lead,  copper,  and 
zinc  were  the  metals  most  readily  removed  by 
primary  sedimentation  while  nickel  was  the  least 
readily  removed.  Chromium  was  also  less  readily 
removed  than  most  metals.  The  major  subfractions 
present  in  raw  sewage  with  which  heavy  metals 
may  be  associated  are  surface-bound  organic  li- 
gands,  insoluble  salts  and  inorganic  solids,  and 
soluble  organic  ligands.  A  precise  chemical  charac- 
terization of  each  of  these  would  be  impossible  to 
undertake  in  such  a  matrix,  but  gross  indications  of 
their  distribution  may  be  obtained  from  measure- 
ments of  volatile  suspended  solids  (VSS),  nonvola- 
tile suspended  solids  (NVSS),  and  soluble  COD 
respectively.  Silver,  cobalt,  and  molybdenum  were 
strongly  associated  with  the  VSS  fraction,  suggest- 
ing that  their  partition  into  the  solid  phase  may  be 
primarily  due  to  adsorption  or  complexation  by 
organic  moieties.  The  second  group  of  metals  con- 
sisting of  Cu,  Mn,  Pb,  and  Zn  were  primarily 
associated  with  the  NVSS  fraction.  It  was  suggest- 
ed that  this  may  be  indicative  of  their  existence  in 
the  insoluble  fraction  of  raw  sewage.  (See  also 
W89-02 104)  (Lantz-PTT) 
W89-02105 


BIOLOGICAL  TREATMENT, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

J.  N.  Lester. 

IN:    Heavy    Metals    in    Wastewater   and    Sludge 

Treatment  Processes.  Volume  II:  Treatment  and 

Disposal.  CRC  Press,  Inc.,  Boca  Raton,  Florida, 

1987.  p  15-40,  3  tab,  152  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
treatment,  'Heavy  metals,  Removal  efficiency, 
Physical  treatment,  Chemical  treatment,  Biodegra- 
dation,  Activated  sludge  processes,  Volatilization, 
Flocculation,  Sedimentation. 

Metal  removal  during  biological  treatment  has 
been  extensively  studied,  although  the  overwhelm- 
ing majority  of  results  presented  are  for  activated 
sludge  plants  (laboratory  scale,  pilot  plant,  or  full 
scale).  It  is  reasonable  to  assume  that  the  adsorp- 
tion of  metals  by  activated  sludge  floes  is  not 
dissimilar  to  the  process  whereby  the  biological 
film  in  a  percolating  filter  adsorbs  metals.  An  acti- 
vated sludge  system  may  be  divided  into  two  es- 
sential parts:  a  biological  reactor  and  a  phase  sepa- 
rator. In  the  reactor  or  mixed  liquor  aerator,  large 
populations  of  microorganisms  grown  under  aero- 
bic conditions  oxidize  the  dissolved  or  suspended 
organic  compounds  present  in  wastewater  and 
convert  them  into  carbon  dioxide,  water,  and  cel- 
lular material.  The  bacteria  and  other  microorga- 
nisms form  aggregates  or  floes.  The  mixed  liquor 
then  passes  into  the  phase  separator  or  settling 
tank.  The  floes  separate  out  by  sedimentation  from 
the  liquid  phase  and  are  returned  to  the  reactor. 
The  supernatant  (secondary  or  final  effluent),  is 
then  discharged  to  a  watercourse.  Any  substance 
which  is  adsorbed  or  absorbed  by  the  bacterial 
floes  is  removed  from  the  water  passing  through  a 
sewage-treatment  plant.  A  combination  of  floccu- 
lation and  settling  is  therefore  the  mechanism  by 
which  metal  removal  is  achieved  in  the  activated 
sludge  process.  Any  factor  affecting  the  floccula- 
tion or  settling  properties  of  a  mixed  liquor  -  fir 
example,  loading  rate,  feed  composition,  mixing 
strength,  sludge  volume  index  (SVI)  -  will  also 
affect  its  capacity  to  remove  metals.  Removal  effi- 
ciencies, and  factors  affecting  metal  removal  are 
discussed,  such  as:  (1)  physical;  (2)  chemical;  (3) 
mechanisms  of  metal  removal  in  activated  sludge 


(settlement,  binding  to  polymers,  accumulation  of 
soluble  metal  by  the  cell,  volatilization);  and  (4) 
effect   of  heavy   metals  on   the   activated   sludge 
process.  (See  also  W89-02104)  (Lantz-PTT) 
W89-02106 


SLUDGE  TREATMENT, 

Consultants     in     Environmental     Sciences     Ltd., 

London  (England). 

T.  Rudd. 

IN:    Heavy    Metals   in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  II:  Treatment  and 

Disposal.  CRC  Press,  Inc.,  Boca  Raton,  Florida, 

1987.  p  41-67,  1  fig,  16  tab,  106  ref. 

Descriptors:  'Sludge  digestion,  'Wastewater  treat- 
ment, 'Heavy  metals,  Economic  aspects,  Waste 
disposal,  Sludge  thickening,  Flotation,  Anaerobic 
digestion,  Aerobic  treatment,  Incineration,  Sludge 
disposal. 

Wastewater  treatment  results  in  a  final  effluent  of  a 
suitable  quality  for  discharge  to  a  watercourse  and 
the  production  of  a  number  of  sludges,  many  of 
which  require  treatment  prior  to  disposal.  In  the 
U.K.,  sewage  from  80%  of  the  population  is  treat- 
ed in  7795  works,  resulting  in  an  annual  production 
of  some  30  million  tons  of  wet  sludge.  The  cost  of 
treating  and  disposing  of  these  sludges  is  consider- 
able; it  has  been  estimated  that  it  may  constitute  up 
to  50%  of  the  entire  cost  of  wastewater  treatment, 
or  200  pounds  sterling/annum.  Economic  con- 
straints thus  figure  largely  in  the  methods  of  treat- 
ment and  disposal  adopted.  The  treatment  methods 
applied  to  sludge  are  frequently  determined  by  the 
final  disposal  option  selected.  In  cases  of  direct  sea 
disposal  from  coastal  works,  little  treatment  is  nec- 
essary. Where  the  works  are  situated  further 
inland,  however,  reductions  in  sludge  volume  may 
be  desirable  to  reduce  the  cost  of  transport  to 
locations  for  both  sea  and  land  disposal.  On  aver- 
age, approximately  1  %  of  the  total  flow  entering  a 
sewage  works  is  ultimately  produced  as  sludge, 
and  since  50  to  80%  of  the  metals  contained  in  the 
raw  sewage  are  removed  during  treatment,  there  is 
considerable  concentration  of  metals  within  the 
sludge.  Accumulation  factors  (expressed  as  sludge 
metal  content  over  influent  metal  concentrations) 
have  been  calculated  for  metals  in  waste  activated 
sludge  at  pilot  plant  scale.  Values  of  between  7  and 
12  were  obtained  for  Ag,  Bi,  Cd,  Cr,  Cu,  Pb,  and 
Zn,  indicating  significant  accumulation.  A  similar 
American  study  demonstrated  that  Cr,  Cu,  Mn,  Ni, 
Pb,  and  Zn  were  concentrated  over  30  times  in 
primary  sludge  in  comparison  to  the  influent  metal 
concentration.  Options  which  are  available  for  the 
treatment  of  sludge  include  thickening  by  gravity, 
stirring,  or  flotation;  aerobic  or  anaerobic  treat- 
ment; composting  with  domestic  refuse;  inorganic 
or  organic  chemical  conditioning;  dewatering  on 
drying  beds,  in  filter  presses,  or  by  vacuum  filtra- 
tion or  centrifugation;  heat  drying;  incineration  in 
multiple  hearth  or  fluidized  bed  furnaces,  and  wet 
air  oxidation.  (See  also  W89-02104)  (Lantz-PTT) 
W89-02107 


WATER  TREATMENT  AND  REUSE, 

Teesside   Polytechnic,   Middlesbrough   (England). 

Dept.  of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-02108 


METHODS     FOR     RECOVERING     VIRUSES 
FROM  THE  ENVIRONMENT. 

For  primary  bibliographic  entry  see  Field  5A. 
W 89-021 11 


RECOVERING     VIRUSES     FROM     SEWAGE 
SLUDGES  AND  FROM  SOLIDS  IN  WATER, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02113 


RECONCENTRATION    OF    VIRUSES    FROM 
PRIMARY  ELUATES, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 
Virology  and  Epidemiology. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


For  primary  bibliographic  entry  see  Field  5A. 
W89-02117 


INTEGRATED    WASTE    MANAGEMENT:    AN 
INDUSTRIAL  PERSPECTIVE, 

Dow  Chemical  Co.,  Midland,  MI. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-02165 


MANAGEMENT  OF  RESIDUES  FROM  CEN- 
TRALIZED HAZARDOUS  WASTE  TREAT- 
MENT FACILITIES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-02166 


PRIMER  FOR  COMPUTERIZED 

WASTEWATER  APPLICATIONS. 

Water  Pollution  Control  Federation,  Alexandria, 

VA.    Task    Force    on    Computerized    Treatment 

Plant  Application. 

Manual  of  Practice  No.   SM-5.   Water  Pollution 

Control    Federation,    Alexandria,   Virginia.    1986. 

123p. 

Descriptors:  *Wastewater  treatment,  'Computers, 
•Wastewater  management,  'Wastewater  facilities, 
Management  planning,  Case  studies,  Wastewater 
treatment. 

When  properly  applied,  computers  are  tools  that 
increase  the  productivity  and  efficiency  of  a 
wastewater  treatment  plant.  The  manual  is  a 
primer  for  those  who  want  to  learn  the  value  of 
computers,  for  both  management  information  and 
process  control  systems.  The  purpose  of  the 
manual  is  to  discuss  what  computers  are,  what  they 
can  and  cannot  do,  and  how  to  plan  the  purchase 
and  start-up  of  a  personal  computer  or  a  computer 
system.  Chapter  2  explains  how  a  computer  works 
and  describes  the  basic  parts  of  an  operable  system. 
Once  one  has  determined  what  type  of  computer  is 
needed  for  a  specific  application,  Chapter  3  pro- 
vides general  tips  on  the  planning,  buying,  and 
start-up  of  a  system.  The  specification  of  a  system 
can  be  based  on  this  information.  Numerous  case 
histories  are  presented  in  Chapter  4.  Cases  are 
given  for  personal  computers,  programmable  con- 
trollers, and  large  distributed  control  systems. 
From  this  chapter  one  should  be  able  to  see  how 
problems  are  solved  with  computers,  the  actual 
experience  presented  in  this  chapter  confirms  a 
wide  variety  of  successful  computer  applications. 
To  assist  the  reader,  an  appendix  is  provided  and  a 
glossary  defines  most  computer  terms.  The  list  of 
suggested  references  provides  the  reader  with  ad- 
ditional sources  of  information.  (Lantz-PTT) 
W89-02258 


EVALUATION  OF  GREASE  MANAGEMENT 
ALTERNATIVES  FOR  ARMY  WASTEWATER 
COLLECTION  AND  TREATMENT  SYSTEMS, 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

J.  T.  Bandy,  R.  M.  Marlatt,  L.  E.  Lang,  C.  P.  C. 

Poon,  and  K.  Skov. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  AD-A183  743. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

USA-CERL    Technical     Report    N-87/15,    May 

1987.  44p,  15  tab,  46  ref,  2  append. 

Descriptors:  'Wastewater  treatment,  *Grease, 
•Oil,  'Wastewater  management,  Costs,  Biological 
treatment,  Chemical  treatment,  Case  studies,  Cost- 
benefit  analysis. 

This  research  was  conducted  to:  (1)  determine  the 
nature  and  extent  of  grease  and  oil  problems  at 
fixed  Army  installations,  identify  the  installations' 
current  oil  and  grease  control  practices,  and  evalu- 
ate these  methods'  effectiveness  and  cost;  (2)  iden- 
tify, from  published  information,  commercially 
available  grease  and  oil  control  methods  (including 
chemical  and  biological  additives)  and  establish 
their  properties  and  applications;  (3)  collect  and 
evaluate  case  histories;  and  (4)  provide  guidance 
for   determining    whether    use   of  an    alternative 


method  would  be  cost-effective  at  military  installa- 
tions. A  survey  determined  that  over  two-thirds  of 
the  installations  responding  experienced  problems 
with  grease  and  oil  accumulation.  Over  80%  had 
problems  at  least  monthly.  Army-wide,  thousands 
of  dollars  are  spent  each  year  on  grease  manage- 
ment. Mechanical  cleaning  methods  are  labor-in- 
tensive and  provide  only  a  short-term  solution; 
chemical  cleaners  are  expensive  and  can  be  danger- 
ous to  treatment  plant  workers  and  the  environ- 
ment. Commercially  available  biological  additives 
for  grease  and  oil  control  are  identified  and  de- 
scribed. In  addition,  case  histories  are  evaluated. 
Results  indicate  that  the  decision  to  use  biological 
additives  in  controlling  oil  and  grease  accumula- 
tion should  be  made  on  a  case-by-case  basis.  A 
procedure  is  proposed  for  helping  installations  cal- 
culate grease  management  costs  and  determine  if 
use  of  an  alternative  technology  would  be  cost- 
effective.  (Author's  abstract) 
W89-02262 


INTERNATIONAL  CONFERENCE  ON  INNO- 
VATIVE BIOLOGICAL  TREATMENT  OF 
TOXIC  WASTEWATERS. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A183  936. 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
June  24-26,  1986,  Arlington,  Virginia.  April  1987. 
705p.  Edited  by  R.  J.  Scholze,  Y.  C.  Wu,  E.  D. 
Smith,  J.  T.  Bandy,  and  J.  V.  Basilico. 

Descriptors:  'Toxic  wastes,  'Wastewater  treat- 
ment, 'Biological  treatment,  'Hazardous  wastes, 
Toxicity,  Kinetics,  Model  studies,  Biodegradation, 
Heavy  metals,  Hydrocarbons,  Phenols,  Biomoni- 
toring,  Groundwater  pollution. 

This  conference  was  conducted  to  assess  the  appli- 
cability of  using  biotechnology  for  the  treatment  of 
hazardous  toxic  wastewaters.  The  proceedings 
contain  the  papers  and  discussions  given  by  au- 
thors and  participants.  The  papers  are  divided  into 
nine  major  topic  areas:  (1)  Inhibition  kinetics  and 
modeling;  (2)  Biodegradation  of  hazardous/toxic 
wastewaters;  (3)  Report  from  the  Center  for  Re- 
search in  Hazardous  and  Toxic  Substances  and  the 
Consortium  for  Biological  Waste  Treatment  Re- 
search and  Technology  on  Hazardous/Toxic 
Waste  Research  Projects;  (4)  Biological  removal  of 
phenolic  compounds  and  heavy  metals;  (5)  Re- 
search needs  workshop;  (6)  Assessment  of  integrat- 
ed wastewater  treatment  for  toxic  control;  (7)  De- 
toxification of  organic  hydrocarbons  by  selective 
microbes  and  assessment  of  bacterial  toxicity;  (8) 
Biomonitoring  of  toxicity  in  wastewater  treatment; 
and  (9)  Treatment  of  contaminated  groundwater 
and  leachates.  (See  also  W89-02286  thru  W89- 
02303)  (Lantz-PTT) 
W89-02267 


BIOLOGICAL  TREATMENT  OF  TOXICS  IN 
WASTEWATER:  THE  PROBLEMS  AND  OP- 
PORTUNITIES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
D.  F.  Bishop,  and  N.  A.  Jaworski. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  2-25,  3 
fig,  7  tab,  33  ref. 

Descriptors:  'Toxic  wastes,  'Wastewater  treat- 
ment, 'Biological  treatment,  Toxicity,  Waste  re- 
duction, Anaerobic  digestion,  Chemical  treatment, 
Aerobic  treatment,  Physical  treatment,  Contain- 
ment, Costs,  Economic  aspects,  Volatilization,  Bio- 
degradation. 

The  toxicity  impact  on  receiving  water  ecosys- 
tems, bioaccumulative  uptake  of  toxics  into  the 
food  chain,  and  effects  of  toxic  discharges  in 
wastewater  effluents  on  the  water  quality  of  drink- 
ing water  are  strong  factors  driving  the  demand 
for  improved  technology  for  control  of  toxics. 
Ongoing  EPA  research  should  soon  provide  the 
scientific  tools  to  support  regulatory  action  by 
defining  the  environmental  fate  and  effects  and  the 
health  risk  of  toxics,  by  identifying  the  presence  of 
toxics  and  toxicity  in  water  and  wastewater,  and 
by  tracing  the  toxics  or  toxicity  to  their  sources. 


For  the  EPA's  regulatory  policies  on  toxic  and 
hazardous  wastes  to  be  effective,  the  Office  of 
Research  and  Development  must  identify  or  devel- 
op practical  and  cost-effective  approachs  for  con- 
trol of  these  wastes.  These  approachs  can  be  con- 
veniently divided  into  the  following  general  areas: 
(1)  waste  reduction  through  industrial  in-plant 
process  modifications,  recovery  and  reuse  of 
toxics;  (2)  biological  treatment  (aerobic  and  anaer- 
obic) including  advanced  bioengineering  concepts; 
(3)  physical-chemical  treatment;  and  (4)  waste  con- 
tainment and  immobilization.  The  treatability  re- 
search aims  at  evaluating  the  equilibrium  and  kinet- 
ics relations  of  the  principal  removal  mechanism  in 
conventional  primary-secondary  (biological)  treat- 
ment. The  important  mechanisms  are:  (1)  partition- 
ing (sorption)  on  solids  and  biomass;  (2)  volatiliza- 
tion (air  stripping  and  surface  desorption);  and  (3) 
biodegradation  (aerobic  and  anaerobic).  The  goals 
of  the  research  include  developing  appropriate 
bench-scale  treatability  protocols  for  experimental- 
ly determining  the  fate  of  specific  toxics  in  and 
their  impact  on  the  conventional  primary-second- 
ary treatment  system;  determining  kinetic  and  equi- 
librium data  on  representative  toxics  for  the  princi- 
pal treatment  mechanism;  and,  using  the  experi- 
mental data,  developing  predictive  models  for  esti- 
mating the  fate  of  toxics  in  conventional  treatment 
from  the  chemical  properties  and  structural  activi- 
ty relations  of  the  individual  toxics.  (See  also  W89- 
02267)  (Lantz-PTT) 
W89-02268 


HAZARDOUS  WASTE  MANAGEMENT:  BIO- 
LOGICAL TREATMENT, 

National   Solid  Wastes  Management   Association, 
Washington,  DC. 
S.  W.  Pirages. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  26-36. 

Descriptors:  'Toxic  wastes,  'Waste  management, 
'Hazardous  wastes,  'Wastewater  treatment,  'Bio- 
logical treatment,  Management  planning.  Regula- 
tions, Industrial  wastes,  Monitoring. 

A  waste  service  industry  has  emerged  in  response 
to  the  national  concern  for  management  of  hazard- 
ous waste.  The  current  members  in  the  commercial 
service  industry  became  involved  in  hazardous 
waste  management  activities  only  in  response  to 
the  1976  Resource  Conservation  and  Recovery 
Act  (RCRA).  This  commercial  waste  service  in- 
dustry recognizes  the  potential  application  of  bio- 
logical treatment  for  industrial  hazardous  wastes. 
Facilities  employing  this  technique  currently  exist 
in  Canada  and  the  United  States.  Greater  applica- 
tion and  commercial  development  is  possible,  par- 
ticularly if  certain  operational/performance  crite- 
ria are  met.  These  include:  (1)  complete  destruc- 
tion of  hazardous  constituents;  (2)  the  ability  to 
concentrate  target  constituents  for  further  treat- 
ment or  for  resource  recovery;  (3)  application  of 
the  technology  to  a  diverse  range  of  hazardous 
constituents  found  in  mixtures,  rather  than  in  single 
constituent  waste  streams;  and  (4)  consistency 
among  treatment  batches  to  reduce  the  need  for 
expensive  monitoring  of  the  residue,  and  of  the 
ability  to  be  competitive  financially  with  other 
treatment  technologies  that  are  currently  available. 
(See  also  W89-02267)  (Lantz-PTT) 
W89-02269 


TOXICITY  ASSAYS  AND  MOLECULAR 
STRUCTURE  TOXICITY, 

Drexel  Univ.,  Philadelphia,  PA. 
R.  E.  Speece,  N.  Nirmalakhandan,  and  P.  C.  Jurs. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  37-64, 
9  fig,  4  tab,  46  ref. 

Descriptors:  'Toxic  wastes,  'Toxicology, 
'Wastewater  treatment,  'Toxicity.  'Molecular 
structure,  'Bioassays,  Chemical  analysis.  Biologi- 
cal studies,  Model  studies,  Mathematical  studies, 
Chemical  properties,  Water  pollution  effects. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


When  one  considers  the  complexity  of  a  biological 
system's  response  to  toxic  chemicals,  it  would 
appear  to  be  overly  optimistic  to  attempt  to  formu- 
late a  rational  quantitative  -  structure  activity  rela- 
tionship (QSAR)  based  upon  molecular  structure 
or  gross  properties.  The  concept  that  a  relation 
exists  between  the  structure  of  a  molecule  and  its 
biological  activity  was  formulated  in  1868.  One  of 
the  greatest  problems  in  QSAR  studies  is  the  trans- 
lation of  molecular  structure  into  simple  and 
unique  numerical  descriptors.  These  descriptors 
should  be  parameters  of  such  fundamental  proper- 
ties of  a  molecule  which  determine  possibly  the 
biological  activity  and  toxicity.  Various  parameters 
have  been  used  in  QSAR  studies  such  as  the 
Hansch  constant,  hydrophobic  fragmental  con- 
stant, partition  coefficient  in  octanol/water,  mol- 
volume,  surface  activity,  molar  refraction,  polari- 
zability  of  electrons,  Taft  constant,  Hammett 
factor,  parachlor  and  molecular  connectivity  indi- 
ces. QSARs  do  not  indicate  much  about  the  kind 
of  action  of  the  compounds.  However,  when  a 
high  quality  QSAR  is  found  for  a  group  of  com- 
pounds, it  might  indicate  that  the  action  is  similar. 
If  the  temptation  to  extrapolate  QSAR  models 
beyond  the  bounds  in  which  they  were  derived  can 
be  resisted,  then  some  very  useful  ecotoxicological 
predictive  models  can  be  used  as  'screening  tools' 
to  'flag'  chemicals  which  may  warrant  more  exten- 
sive testing.  Likewise,  if  the  idiosyncrasies  of  the 
various  bacterial  toxicity  assays  can  be  appropri- 
ately factored  in,  much  qualitative  information  can 
be  gleaned  for  various  environmental  purposes. 
(See  also  W89-02267)  (Lantz-PTT) 
W89-02270 


COMPETITIVE  KINETIC  MODEL  OF  SUS- 
PENDED-GROWTH INHIBITED  BIOLOGICAL 

SYSTEMS, 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Dept. 
of  Hydraulic  Engineering. 
P.  B.  Saez. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  65-79, 
9  fig,  17  ref.  National  Commission  of  Scientific  and 
Technological  Research  Grant  0126/85. 

Descriptors:  "Wastewater  treatment,  *Toxic 
wastes,  'Kinetics,  'Biological  studies,  'Model 
studies,  Growth  kinetics,  Mathematical  models, 
Mathematical  studies,  Toxicity,  Biodegradation. 

A  kinetic  model  of  suspended-growth  inhibited 
biological  systems  is  based  upon  fundamental  prin- 
ciples, which  include  mass  balances  and  kinetics 
relationships.  It  is  supposed  that  the  inhibitor  may 
be  biodegradable,  following  a  Monod  function. 
Another  assumption  is  that  the  substrate  utilization 
rate  is  given  by  the  general  theory  of  competitive 
reversible  inhibition,  and  completely  determine  the 
cell's  growth  rate.  The  model  has  been  normalized 
to  better  understand  the  process,  the  response  of 
the  model  with  changes  in  the  influent  substrate 
and  inhibitor  concentrations  is  also  discussed.  The 
main  contribution  of  the  model  presented  is  that  it 
helps  in  the  identification  of  research  needs  in 
kinetic  modeling  of  inhibited  systems.  First,  it  is 
clear  that  more  experimental  results  are  required. 
Second,  the  model  has  been  structured  to  visualize 
its  assumptions,  which  can  be  changed  in  order  to 
find  those  that  better  represent  the  real  world.  For 
example,  it  is  possible  to  construct  models  in  which 
the  inhibitor  utilization  rate  follow  an  Haldane 
function,  or  the  substrate  utilization  rate  could  be 
modeled  by  uncompetitive  or  noncompetitive  re- 
versible inhibition,  or  the  active  bacterial  growth 
also  depend  on  the  inhibitor  utilization  rate,  etc. 
The  model  may  be  easily  applied  to  batch  or  plug- 
flow  suspended-growth  reactors.  The  only  changes 
are  related  to  mass  balance  equations.  Also,  its 
principles  could  be  used  to  model  inhibited  biofilm 
reactors.  (See  also  W89-02267)  (Lantz-PTT) 
W89-02271 


TOXICITY  OF  NICKEL  IN  METHANE  FER- 
MENTATION SYSTEMS:  FATE  AND  EFFECT 
ON  PROCESS  KINETICS, 

Drexel    Univ.,    Philadelphia,    PA.    Dept.   of  Civil 
Engineering. 
S  K    Bhattacharya,  and  G.  F.  Parkin. 


IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  80-99, 
7  fig,  7  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Toxic 
wastes,  'Toxicity,  'Nickel,  'Fermentation,  Kinet- 
ics, Acetate,  Heavy  metals,  Propionate,  Model 
studies,  Chemical  analysis. 

The  objectives  of  this  research  was  to  study  to 
study  the  kinetic  effects  of  nickel  on  anaerobic 
utilization  of  acetate  and  propionate  and  to  deter- 
mine its  fate  in  these  systems.  Nickel  was  added 
both  as  slug  and  continuous  doses.  With  the  shock 
of  a  slug  addition,  there  should  be  minimal  chance 
for  acclimation  to  nickel  by  the  bacteria.  With 
continuous  addition,  however,  the  concentration  of 
nickel  can  be  increased  gradually  and  the  bacteria 
will  have  a  chance  to  acclimate.  The  following 
conclusions  are  drawn  from  this  study:  (1)  Acetate- 
utilizing  methanogens  are  more  severely  affected 
than  propionate  utilizers  by  nickel;  (2)  Massive 
slug  doses  of  nickel  immediately  stop  bacterial 
activity.  Smaller  slug  doses  give  lower-HRT  sys- 
tems a  better  chance  to  recover;  (3)  Response  to 
nickel  toxicity  is  similar  to  uncompetitive  inhibi- 
tion. The  Uncompetitive-Inhibition-Coefficient 
model  worked  well  for  continuous  addition  of 
nickel;  (4)  The  Uncompetitive-Inhibition-Coeffi- 
cient  model  did  not  adequately  describe  the  fate  of 
systems  exposed  to  slug  doses  of  nickel;  and  (5) 
Without  acclimation  to  nickel,  total  soluble  nickel 
concentrations  above  6  mg/L  caused  failure.  Total 
soluble  nickel  concentrations  as  high  as  31  mg/L 
could  be  tolerated  with  acclimation.  (See  also 
W89-02267)  (Lantz-PTT) 
W89-02272 
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Descriptors:  'Toxic  wastes,  'Wastewater  treat- 
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The  aquatic  macrophytes  play  an  essential  role  in 
aquatic  treatment  systems.  The  roots,  stems  and 
leaves  of  the  plants  in  the  water  column  provide  a 
surface  on  which  bacteria  can  grow  and  provide  a 
media  for  filtration  and  adsorption  of  solids.  They 
also  provide  oxygen  to  the  bacteria  through  photo- 
synthesis. The  stems  and  leaves  at  or  above  the 
water  surface  help  to  attenuate  sunlight  and  thus 
prevent  growth  of  suspended  algae,  and  reduce 
effects  of  wind  on  the  water,  thus  minimizing 
roiling  of  sediments.  In  essence,  aquatic  treatment 
systems  are  similar  to  horizontal  flow  trickling 
filters  in  which  macrophytes  replace  the  trickling 
filter  media  as  a  support  structure  for  bacteria.  The 
plants  play  the  additional  role  of  nutrient  and 
heavy  metal  assimilators.  These  studies,  performed 
under  both  warm  and  cold  weather  conditions 
using  three  different  temperate  climate  aquatic  ma- 
crophytes, suggest  that  the  heavy  metal  removal 
efficiencies  of  various  aquatic  macrophyte  treat- 
ment systems  varies  depending  on  the  metal  con- 
sidered, but  that  the  underlying  removal  mecha- 
nisms are  probably  the  same.  In  essentially  all 
cases,  metal  removal  sin  the  macrophyte-contain- 
ing  reactors  were  better  than  in  the  control  reac- 
tors. Much  of  this  additional  removal  is  probably 
due  to  the  epifloral  biofilms  growing  on  the  macro- 
phytes rather  than  to  the  macrophytes  themselves. 
This  is  potentially  very  beneficial  to  the  plants  as  it 
prevents  high  concentrations  of  toxic  heavy  metals 
from  bioconcentrating  in  the  macrophyte's  tissues. 
Copper  was  almost  entirely  removed  from  the 
waste  stream  in  aquatic  treatment  systems  contain- 
ing the  temperate  climate  macrophytes  Elodea  nut- 
tallii  and  Myriophyllum  heterophyllum;  substantial 
quantities  of  lead   and   zinc   were  also  removed. 


Removal  rates  for  cadmium  and  nickel  were  much 
lower,   but   this  may  have  been  due  to  the  low 
concentrations  present  in  the  raw  wastewater.  (See 
also  W89-02267)  (Lantz-PTT) 
W89-02273 
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In  the  conventional  activated  sludge  process,  part 
of  the  settled  sludge  from  the  final  clarifier  is 
returned  to  the  aeration  tank  and  the  rest  of  is 
wasted.  It  has  been  known  for  a  long  time  that 
activated  sludge  has  very  strong  adsorptive  power. 
In  this  study  waste  sludge  is  first  recycled  to  the 
incoming  sewage  such  that  it  could  adsorb  the 
heavy  metals  and  part  of  the  organic  matter. 
Metals  are  then  removed  in  the  primary  settling 
tank.  This  could  simultaneously  protect  the  biolog- 
ical unit  from  excess  incoming  toxic  heavy  metal 
ions  and  also  reduce  the  organic  load  to  the  aer- 
ation tank;  thus  considerable  energy  could  be 
saved.  Jar  tests  were  used  to  investigate  the  feasi- 
bility of  this  application.  Results  indicated  that 
activated  sludge  has  good  adsorption  ability.  As 
compared  to  plain  sedimentation,  with  added  acti- 
vated sludge,  additional  COD  removal  ranged 
from  11-52%  and  that  for  heavy  metal  varied  from 
15-32%.  (See  also  W89-02267)  (Author's  abstract) 
W89-02274 
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The  effects  and  inhibitions  associated  with  heavy 
metals  on  the  performance  of  fixed-film  biological 
processes  such  as  trickling  filters,  anaerobic  filters, 
and  rotating  biological  contactors,  have  been  ad- 
dressed. High  concentrations  of  heavy  metals  are 
toxic  to  most  microorganisms.  The  degree  of  metal 
inhibition  varies  with  different  biological  species. 
Toxicity  generally  takes  the  form  of  enzyme  inhibi- 
tion. Heavy  metals  may  adversely  affect  microbial 
metabolism  by  inhibiting  enzyme  catalysis.  Metals 
can  bind  at  the  enzyme-active  sites  or  cause  con- 
formational changes  in  the  enzyme.  Although  nu- 
merous studies  have  been  performed  on  the  inhibi- 
tory effect  of  heavy  metals  on  various  microorga- 
nisms, the  results  are  difficult  to  compare  for  a 
variety  of  reasons.  With  proper  acclimation,  the 
biological  system  can  be  used  to  remove  a  certain 
amount  of  the  metal(s)  without  being  adversely 
affected.  The  due  to  sorption  of  both  soluble  and 
fine  particulates  by  the  biofilm.  The  anaerobic 
filter  is  quite  efficient  for  removal  of  heavy  metals 
and  retention  of  the  metals  in  the  biofilm.  Due  to 
the  relatively  recent  development  of  fixed-film 
processes,  much  less  attention  has  been  paid  to 
these  processes  (as  compared  to  suspended  growth 
systems)  particularly  in  terms  of  heavy  metal  inhi- 
bition. (See  also  W89-02267)  (Lantz-PTT) 
W89-02275 
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The  following  conclusions  can  be  made,  based  on 
this  laboratory-model  study:  (1)  The  single  most 
important  factor  that  overwhelmingly  governs  the 
precipitation  of  metals  such  as  Al,  Cr,  Fe,  Mn,  Ni, 
V  and  Zn  from  the  leachate  is  pH;  (2)  Low  doses 
of  alum  and  FeC13  (up  to  40  mg/L  in  each  case) 
have  very  little  effect  on  metals  removal;  (3) 
Though  alum  at  80  mg/L  and  FeC13  at  200  mg/L 
enhanced  the  precipitation  of  the  metals,  the  ex- 
pected higher  costs  associated  with  the  chemicals 
and  the  disposal  of  excess  sludge  produced  prohibit 
the  use  of  the  chemicals;  (4)  The  volume  of  settled 
sludge  increased  as  the  flocculation  pH  increased; 
(5)  At  a  given  pH,  lime  slurry  was  slightly  more 
efficient  than  KOH  in  precipitating  the  metals;  (6) 
Sodium  carbonate,  even  at  a  high  dose  of  4000 
mg/L,  was  not  effective  in  removing  the  metals; 
(7)  Subsequent  to  physical-chemical  treatment  and 
phosphate  supplementation,  the  leachate  was  suc- 
cessfully treated  biologically;  (8)  The  upflow  an- 
aerobic fixed  film  reactor  (AFFR)  with  modular 
blocks,  at  an  organic  load  of  1.6  kg/d/cu  m  and  at 
32  +  or  -  2  C,  reduced  the  COD  of  the  pretreated 
leachate  from  21,800  to  780  mg/L,  TOC  from  7680 
to  200  mg/L,  VSS  from  237  to  24  mg/L  and  SS 
from  756  to  36  mg/L;  (9)  When  the  biomass  within 
the  reactor  was  estimated  on  the  last  day  of  the 
experiment,  it  was  concluded  that  77%  of  the 
biomass  (VSS)  was  in  the  liquid  phase  of  the 
reactor  held  in  the  interspaces  of  the  medium  while 
the  balance  was  on  the  biofilm  of  the  solid 
medium;  (10)  The  substrate  removal  rate  was  esti- 
mated to  be  1.77  g  of  COD/d/g  of  VSS  in  the 
liquid  phase  of  the  reactor;  and  (11)  A  precise 
value  of  the  substrate  removal  rate  can  be  calculat- 
ed only  when  a  precise  definition  of  the  biomass 
can  be  standardized.  (See  also  W89-02267)  (Lantz- 
PTT) 
W89-02276 
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Leachate  from  a  hazardous  waste  landfill  site  con- 
tained a  high  concentration  of  organic  matter  and 
low  metal  concentrations.  COD,  BOD  and  volatile 
acid  were  approximately  21,  14,  and  1.9  g/L,  re- 
spectively. Both  the  strength  and  chemical  compo- 
sition of  raw  leachate  varied  with  sampling  time. 
The  high  ratio  of  BOD  to  COD  of  raw  leachate  is 
amenable  to  biological  treatment.  The  start-up  of 
the  anaerobic  filter  system  was  highly  time-con- 
suming. Larger  quantities  of  seed  material  and 
higher  temperatures  should  reduce  the  start-up 
time.  With  an  organic  loading  up  to  4  g  COD/d/sq 
m,   COD/BOD    removal    was   satisfactory,   even 


though  the  leachate  contained  several  toxic  pollut- 
ants. BOD  as  low  as  130  mg/L  or  a  98%  reduction 
could  be  achieved.  The  biofilters  were  very  effec- 
tive for  metal  removal.  However,  the  anaerobic 
process  did  not  remove  ammonia  and  the  effluent 
NH3-N  concentration  often  increased  due  to  deg- 
radation of  nitrogenous  organic  matter.  Either 
chemical  process  or  biological  nitrification  may  be 
employed  to  remove  residual  BOD  and  ammonia 
to  an  acceptable  level.  (See  also  W89-02267) 
(Lantz-PTT) 
W89-02277 


EFFECTS  OF  EXTENDED  IDLE  PERIODS  ON 
HAZARDOUS  WASTE  BIOTREATMENT, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 
Engineering. 

A.  S.  Weber,  M.  R.  Matsumoto,  J.  G.  Goeddertz, 
and  A.  J.  Rabideau. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  221- 
243,  8  fig,  4  tab,  6  ref. 

Descriptors:  'Toxic  wastes,  'Water  pollution 
treatment,  'Hazardous  wastes,  'Biological  treat- 
ment, 'Biodegradation,  Costs,  Leachates,  Ground- 
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An  experimental  study  was  conducted  to  assess  the 
technical  feasibility  of  biological  processes  treating 
hazardous  waste  when  extended  periods  of  inoper- 
ation  are  imposed  on  operation  protocol.  The  im- 
petus for  this  study  was  to  develop  a  process  that 
could  provide  cost  effective  treatment  of  leachate 
and  contaminated  groundwater  from  a  former  haz- 
ardous waste  handling  facility  in  upstate  New 
York.  Waste  collection  rates  at  the  site  are  expect- 
ed to  be  low  and  as  such,  intermittent  process 
operation  will  be  desirable  or  necessary.  Based  on 
the  reported  findings  of  the  experimental  study, 
intermittent  biological  treatment  can  achieve  sig- 
nificant removal  of  waste  pollutants.  In  this  study 
the  rate  of  COD  removal  was  adversely  affected 
by  decreases  in  operation  frequency  and  decreased 
operating  temperatures.  However,  if  reaction  peri- 
ods are  extended,  all  biodegradable  COD  removal 
can  be  removed  in  bioreactors  using  long  lag  peri- 
ods. Addition  of  powdered  activated  carbon  was 
tested  under  one  operating  scenario  and  hypoth- 
esized to  be  advantageous  in  reducing  aeration 
times  for  conditions  of  low  temperature  and  ex- 
tended lag  periods.  While  the  feasibility  of  inter- 
mittent biological  treatment  was  studied  using  a 
groundwater  contaminated  with  hazardous  waste 
substances,  other  potential  applications  exist.  They 
include;  leachate  treatment  of  municipal  and  haz- 
ardous waste  landfills,  industrial  waste  flows  re- 
leased on  an  intermittent  basis,  and  other  waste 
sites  requiring  remediation.  (See  also  W89-02267) 
(Lantz-PTT) 
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Modeling  of  activated  sludge  systems'  response  to 
unsteady  state  inputs  of  a  known  inhibitory  com- 
pound is  the  primary  focus  of  this  paper.  Glucose 
and  2,4-dichlorophenol  (DCP)  acclimated  sludges 
will  be  used  in  assessing  unsteady-state  inhibition 
kinetics  of  DCP  on  glucose  removal.  The  un- 
steady-state inhibitory  and  non-inhibitory  re- 
sponses of  DCP  and  glucose  is  modeled  in  a  specif- 
ic semi-batch  reactor  configuration  known  as  a  fed- 
batch  reactor.  Distinctly,  different  inhibition  con- 
stants were  for  three  sludges  with  different  histo- 


ries. These  differences  were  shown  to  be  statistical- 
ly significant  by  Tukey's  Method  at  a  global  sig- 
nificance level  of  5%.  A  sludge  acclimated  to  DCP 
and  glucose  demonstrated  a  mean  inhibition  con- 
stant (K  sub  I)  value  of  17.3  mg/L.  This  value  was 
significantly  higher  than  for  sludge  which  was 
previous  but  not  currently  acclimated  to  DCP, 
demonstrating  an  inhibition  constant  of  6.5  mg/L. 
A  third  sludge  which  like  the  others  was  acclimat- 
ed to  glucose,  but  which  had  never  been  acclimat- 
ed to  DCP  demonstrated  the  highest  mean  K  sub  I 
value  of  40.4  mg/L.  From  these  results  it  is  appar- 
ent that  there  is  no  universal  inhibition  constant  for 
DCP  on  glucose  removal.  The  inhibition  constant 
for  DCP  is  likely  to  be  highly  dependent  on  the 
specific  enzyme  system  involved,  which  in  turn  is 
dependent  on  the  history  and  population  dynamics 
of  the  sludge.  Several  aerobic  pathways  for  glu- 
cose metabolism  have  been  demonstrated.  The  in- 
hibition constant,  K  sub  I  may  be  highly  dependent 
on  which  metabolic  pathway(s)  is  (are)  present  in 
any  given  mixed  microbial  population  such  as 
those  studied  in  this  work.  (See  also  W89-02267) 
(Lantz-PTT) 
W89-02279 
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As  the  first  stage  of  an  effort  to  determine  the 
ability  of  publicly  owned  treatment  works 
(POTWs)  to  detoxify  industrial  organic  chemicals, 
several  compounds  were  added  individually  to  the 
mixed  liquors  from  two  very  different  treatment 
plants  -  the  Livingstone  (NJ)  municipal  wastewater 
treatment,  plant,  and  the  Passaic  Valley  Sewerage 
Commissioners  (PVSC)  plant  in  Newark  (NJ).  The 
former  handles  2.5  million  gallons/d  of  domestic 
sewage,  while  the  latter  handles  250  MGD  of 
wastewater  with  a  55%  industrial  component  (on  a 
BOD  basis).  An  aerated  batch  reactor  was  used, 
and  the  chemicals  (and  feed  concentrations)  were: 
phenol  (100  ppm),  2-chlorophenol  (20  ppm),  2.6- 
dichlorophenol  (10  ppm),  and  2,4-dichlorophenox- 
yacetic  acid  (10  ppm).  Substrate  disappearance  was 
determined  by  gas  chromatography,  and  the  mi- 
crobial systems  characterized  by  microscopy  and 
plating  techniques.  Although  the  two  mixed  liq- 
uors came  from  very  different  systems,  their  re- 
sponse to  the  industrial  chemicals  added,  as  well  as 
the  initial  and  final  microbial  populations,  were 
very  similar.  This  suggests  that  the  phenomena 
observed  might  be  generalized  to  many  other 
POTWs.  (See  also  W  89-02267)  (Lantz-PTT) 
W89-02280 


SBR  TREATMENT  OF  HAZARDOUS 
WASTEWATER  -  FULL-SCALE  RESULTS, 

Jet  Tech,  Inc.,  Industrial  Airport,  KS. 
K.  L.  Norcross,  R.  L.  Irvine,  and  P.  A.  Herzbrun. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,   1986,  Arlington,  Virginia.  April   1987.  p  275- 
294,  7  fig,  3  tab,  10  ref. 

Descriptors:  'Toxic  wastes,  'Hazardous  wastes, 
'Wastewater  treatment,  'Biological  treatment, 
Temperature,  Oxygen,  Dissolved  solids,  Suspend- 
ed solids,  Aeration,  Heavy  metals. 

A  preliminary  pilot  study  was  completed  to  evalu- 
ate the  possibility  of  utilizing  the  sequencing  batch 


( 


133 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


biological  reactor  (SBR)  process  to  pretreat  land- 
fill leachate  and  hazardous  waste  streams  prior  to 
polishing  with  the  existing  activated  carbon 
system.  The  motivation  for  the  study  was  a  desire 
to  reduce  carbon  regeneration  energy  and  make-up 
costs.  The  results  of  the  pilot  study  were  successful 
and  a  full-scale,  550,000  gallon  SBR  reactor  was 
designed  and  installed  in  the  winter  of  1983/84  in 
Niagara  Falls,  NY.  Qualitative  parameters  associat- 
ed with  oxygen  transfer  (alpha,  beta)  were  evaluat- 
ed during  the  pilot  study.  The  data  indicated  that 
alpha  increased  with  increasing  aeration  turbulence 
and  shear  rate.  Process  performance  was  shown  to 
be  highly  temperature  sensitive,  decreasing  rapidly 
at  low  temperatures.  A  submerged  jet  aeration 
system  was  selected  for  high  efficiency,  high  heat 
conservation,  independent  aeration  and  mixing, 
and  alpha  resistance.  After  one  year  of  operation, 
the  plant  has  proven  to  be  stable  and  effective.  The 
system  maintained  a  mixed  liquor  temperature  10  c 
above  the  influent  temperature.  Oxygen  transfer 
alpha  values  were  measured  to  range  between  0.75 
and  2.0,  while  beta  values  ranged  from  0.6  to  0.75 
(TDS  was  30,000  mg/L).  The  system  operated  at 
roughly  half  the  design  power  requirements.  The 
system  maintained  stability  throughout  the  entire 
year  except  for  two  heavy  metal  toxicity  strikes 
which  decreased  treatment  efficiency  for  several 
days.  The  effluent  decanting  system  and  rapid  set- 
tleability  of  the  mixed  liquor  resulted  in  minimum 
effluent  suspended  solids  values.  As  a  result  of  the 
organic  and  phenol  removal  efficiencies  achieved 
by  the  SBR,  carbon  changes  were  reduced  by 
about  50%.  Annual  carbon  cost  savings  are  esti- 
mated to  be  $200,000/yr.  (See  also  W89-02267) 
(Author's  abstract) 
W89-02281 


USE  OF  PURE  CULTURES  AS  A  MEANS  OF 
UNDERSTANDING  THE  PERFORMANCE  OF 
MIXED  CULTURES  IN  BIODEGRADATION 
OF  PHENOLICS, 

New   Jersey    Inst,   of  Tech.,   Newark.    Dept.   of 
Chemical  Engineering. 
G.  Lewandowski,  B.  Baltzis,  and  C.  P. 
Varuntanya. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  295- 
318,  17  fig,  lOref. 

Descriptors:  "Toxic  wastes,  "Wastewater  treat- 
ment, *Biodegradation,  "Phenols,  "Microbiologi- 
cal studies,  Bacteria,  Biological  treatment,  Kinet- 
ics, Model  studies,  Biomass. 

Eleven  dominant  bacterial  species  were  isolated 
from  a  phenol-acclimated  mixed  liquor  obtained 
originally  from  the  Passaic  Valley  Sewerage  Com- 
missioners wastewater  treatment  plant  in  Newark, 
NY.  However,  of  these  eleven  species,  only  three 
(Klebsiella  pneumoniae,  Serratio  liquefaciens,  and 
Pseudomonas  putida)  were  able  to  degrade  phenol. 
Therefore,  the  remaining  eight  species  must  have 
survived  by  utilizing  the  metabolic  products  of  the 
three  primary  phenol  degraders.  Regarding  the 
three  primary  phenol  degraders,  when  the  same 
species  were  purchased  from  commercial  suppliers, 
(hey  could  not  degrade  phenol,  which  underlines 
the  importance  of  the  strain  as  well  as  the  species. 
Using  the  kinetic  parameters  from  the  single  spe- 
cies experiments,  a  simple  competitive  model  was 
tested  for  phenol  utilization  by  any  two  of  the 
three  primary  phenol  degraders.  This  model  was 
able  to  predict  the  rate  of  total  biomass  growth 
fairly  well,  but  was  much  less  accurate  in  predict- 
ing the  rate  of  substrate  utilization.  This  indicates 
that  simple  competition  for  the  same  substrate  is 
not  an  adequate  physical  model  for  the  mixed 
culture  system.  It  may  be,  for  example,  that  one  (or 
both)  of  the  organisms  is  producing  an  inhibitory 
agent  for  the  growth  of  the  competing  organisms 
(See  also  W89-02267)  (Lantz-PTT) 
W89-02282 


COMPARTMENTALIZED  ONE  SLUDGE 
BIOREACTOR  FOR  SIMULTANEOUS  RE- 
MOVAL OF  PHENOL,  THIOCYANATE,  AND 
AMMONIA, 

Florida  International  Univ.  Miami  Dept.  of  Civil 
and  Environmental  Engineering. 


J.  H.  Greenfield,  and  R.  D.  Neufeld. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,   1986,  Arlington,  Virginia.  April   1987.  p  319- 
331,  I  fig,  I  tab,  12ref. 

Descriptors:  "Wastewater  treatment,  "Sludge,  "Bi- 
ological treatment,  "Toxic  wastes,  "Phenols, 
"Thiocyanate,  "Ammonia,  Aeration,  Sludge  diges- 
tion, Biodegradation,  Settling. 

Of  the  processes  available  for  the  removal  of  am- 
monia from  steel  industry  wastewaters,  engineered 
biological  systems  are  the  most  pragmatic.  Data 
from  the  steel  industry  indicate  that  a  properly 
designed  and  operated  biological  nitrification  facil- 
ity is  capable  of  reducing  ammonia  levels  to  <  10 
mg/L  over  extended  periods  of  time.  Biological 
nitrification  processes,  however,  are  known  to  ex- 
hibit unaccounted  for  upsets,  and  thus  are  consid- 
ered in  some  industrial  sectors  as  unreliable.  Four 
rectangular  Plexiglas  aeration  tanks  were  con- 
structed for  this  research.  The  aeration  basins  had 
a  working  volume  of  20  L.  All  four  bioreactors 
were  operated  under  similar  conditions.  First,  the 
mixed  cultures  were  fed  ammonium  chloride  to 
establish  nitrification.  When  this  was  established, 
reagent  phenol  effluent  was  analyzed,  thiocyanate 
was  added  to  the  feed.  In  order  to  meet  the  objec- 
tives, the  bioreactors  were  designed  to  be  1,2,3, 
and  4  compartment  bioreactors.  The  one  compart- 
ment bioreactor  displayed  99%  removal  efficien- 
cies for  phenol,  thiocyanate,  and  ammonia  when 
the  influent  concentrations  for  all  three  substrates 
was  approximately  150  mg/L  and  when  the  reac- 
tor was  operated  at  an  actual  sludge  age  of  43 
days.  The  two  compartment  bioreactor  displayed 

>  99%  removal  efficiencies  for  thiocyanate, 
phenol,  and  ammonia  when  the  reactor  consisted 
of  SCN(-)  =  350  mg/L,  phenol  =  300  mg/L,  and 
NH3  =  200  mg/L  at  an  actual  sludge  age  of  42 
days.  Experimental  results  from  the  three  and  four 
compartment  reactors  at  sludge  ages  of  63  and  57 
days  respectively,  exhibited  similar  effluent  phenol 
and  ammonia  concentrations.  The  steady-state  re- 
sults from  the  1-4  compartment  reactors  displayed 

>  90%  removal  of  all  three  substrates  in  the  first 
compartment  with  the  remaining  compartments 
functioning  as  final  polishing  tanks.  By  utilizing 
compartmentalized  reactors,  the  working  volume 
of  the  aeration  basin  can  be  reduced  by  as  much  as 
one  half  without  a  loss  in  efficiency.  (See  also 
W89-02267)  (Lantz-PTT) 

W89-02283 


HIGH-RATE  BIOLOGICAL  PROCESS  FOR 
TREATMENT  OF  PHENOLIC  WASTES, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  F.  Rozich,  R.  J.  Colvin,  and  A.  F.  Gaudy. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,   1986,  Arlington,  Virginia.  April   1987.  p  332- 
361,  7  fig,  1  tab,  22  ref,  append. 

Descriptors:  "Toxic  wastes,  "Wastewater  treat- 
ment, "Biological  treatment,  "Phenols,  "Fluidized 
bed  process,  Biodegradation,  Aeration,  Sludge, 
High  flow. 

A  proposed  process  flow  scheme  for  a  high-rate 
fluidized  biological  system  for  treating  phenol 
wastes  was  presented.  The  key  feature  of  this 
system  is  the  use  of  two  reactors  each  of  which  has 
different  operating  conditions.  The  first  stage  of 
the  system  is  utilized  for  selective  culture  of  orga- 
nisms which  are  characterized  by  high-rate  phenol 
degradation  kinetics;  the  critical  parameter  for  se- 
lecting these  populations  appears  to  be  the  mainte- 
nance of  relatively  high  (>  or=  100  mg/L) 
steady-stale  phenol  concentrations  in  this  reactor. 
The  second  stage  of  the  system  is  operated  in  an 
extended  aeration  mode  (extremely  low  growth 
rates)  in  order  to  achieve  low  effluent  organic 
concentrations.  The  advantages  of  this  process 
over  conventional  technology  are  significantly  in- 
creased phenol  degradation  rates  and  lower  sludge 
production  rates;  the  results  of  the  bench-scale 
pilot  study  indicate  that  the  process  may  also  be 
capable  of  delivering  lower  phenol  concentrations 
than  can  a  conventional  single-stage  technology. 
Equations  were  also  derived  which  may  be  uti- 


lized, subsequent  to  additional  developmental  work 
on  the  process,  for  providing  guidelines  for  design 
and  operation.  Finally,  it  is  pointed  out  that  appli- 
cation of  the  high-rate  process  technology  is  not 
contingent  on  the  design  of  new  facilities.  (See  also 
W89-02267)  (Lantz-PTT) 
W89-02284 


BIOTECHNOLOGY  FOR  THE  TREATMENT 
OF  HAZARDOUS  WASTE  CONTAMINATED 
SOILS  AND  RESIDUES, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Biologi- 
cal and  Agricultural  Engineering. 
For   primary   bibliographic   entry   see   Field   5G. 

W89-02285 


BIOLOGICAL  DEGRADATION  OF  POLY- 
CHLORINATED  BIPHENYLS, 

General  Electric  Corporate  Research  and  Devel- 
opment, Schenectady,  NY.  Biological  Sciences 
Branch. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-02286 
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EFFECTS  OF  OIL  REFINERY  EFFLUENTS  ON 
SELENASTRUM  CAPRICORNUTUM  PRINTZ, 

Udai    Pratap    Coll.,    Varanasi    (India).Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01272 


MARKETING  SLUDGE  COMPOST  IN  JAPAN, 

Japan  Sewage  Works  Agency,  Toda.  Research  and 
Technology  Development  Div. 
T.  Matsui,  S.  Chida,  T.  Ishida,  and  H.  Ishii. 
Biocycle  BCYCDK,  Vol.  29,  No.  6,  p  36-42,  July 
1988.  10  tab. 

Descriptors:  "Sludge  utilization,  "Fertilizer,  "Com- 
post, "Marketing.  Japan,  Farming,  Case  studies, 
Pricing,  Prediction. 

In  recent  years,  interest  has  been  growing  in  the 
use  of  organic  fertilizer  to  recoup  the  fertility  of 
soil  which  has  been  seriously  strained  and  wasted 
by  chemical-intensive  farming:  this  in  turn  is  build- 
ing the  demand  for  sewage  sludge  as  an  organic 
fertilizer.  The  state-of-the-art  on  composting  facili- 
ties in  Japan  and  the  marketing  competition  of 
sludge  compost  with  chemical  fertilizers  are  dis- 
cussed and  a  case  studies  are  presented  of  market- 
ing trends  in  four  areas  of  Japan  differing  in  cli- 
mate and  farming  structure.  A  reference  price  for  a 
20  kg  bag  of  sewage  sludge  compost  is  forecast  to 
be  about  Y500.  Considering  the  current  prices,  the 
upper  limit  seems  to  be  Y700/20  kg.  Sludge  prices 
should  be  set  after  due  consideration  of  the  prices 
of  locally  distributed  competing  fertilizers.  Sludge 
compost  is  expected  to  be  sold  mainly  in  bags  as  it 
is  now.  However,  sales  by  measure  or  weight 
should  also  be  practiced  to  meet  the  needs  of  large 
users.  Sludge  compost  should  be  available  in  diver- 
sified forms;  it  can  be  pelletized  to  meet  mecha- 
nized farming,  or  can  be  enriched  with  additives 
for  differentiation  from  competing  fertilizers. 
(Sand-PTT) 
W89-01294 


SOLUBILITY  RELATIONSHIPS  OF  ALUMI- 
NUM AND  IRON  MINERALS  ASSOCIATED 
WITH  ACID  MINE  DRAINAGE, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01322 


DESIGN  AND  PERFORMANCE  OF  A  LARGE 
DISPOSAL  FIELD  (CONCEPTION  ET  PER- 
FORMANCE D'UN  CHAMP  D'EPANDAGE  DE 
GRANDES  DIMENSIONS), 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  de 

Genie  Mineral. 

R.  P.  Chapuis. 

Canadian  Journal  of  Civil   Engineering  CJCEB8, 
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Vol.  15,  No.  2,  p  216-222,  April  1988.  9  fig,  19  ref. 
English  summary. 

Descriptors:  'Wastewater  disposal  pollution,  'Soil 
disposal  fields,  *Land  disposal,  *Groundwater, 
Piezometers,  Infiltration  rate,  Exfiltration  rate. 

A  large  wastewater  disposal  field  (31  x  69  m)  was 
designed  in  agreement  with  legal  recommenda- 
tions. A  full  scale  test  with  clear  water  revealed 
that  the  field  exfiltration  rate  was  much  lower  than 
anticipated.  The  design,  the  instrumentation  per- 
formed with  1 1  piezometers,  the  groundwater  con- 
ditions as  modified  by  the  disposal  field,  how  the 
true  exfiltration  rates  were  determined  after  due 
consideration  of  natural  precipitations  and  evapo- 
ration losses,  and  the  method  used  to  improve  the 
performance  are  performed.  The  value  of  the  infil- 
tration rate  into  the  soil,  initially  established  by 
percolation  tests,  was  confirmed  by  permeability 
tests  performed  in  the  piezometers.  However,  the 
true  exfiltration  rate  of  this  disposal  field  was  only 
8%  of  the  rate  predicted  by  the  conventional,  legal 
design.  This  exfiltration  rate  cannot  be  derived  by 
simple  transposition  of  the  results  of  percolation 
tests  as  presently  done  by  regulations.  Alternative- 
ly, more  rigorous  methods  are  described.  For  a 
good  design,  it  is  necessary  to  perform  hydrogeo- 
logic  studies  much  more  detailed  than  those  pres- 
ently required  by  regulations.  For  improving  the 
design  and  service  life  of  such  disposal  fields,  sev- 
eral suggestions  are  made  to  avoid  water  mounds 
and  to  reduce  the  risk  of  clogging.  (Author's  ab- 
stract) 
W89-01338 


EFFECTS  OF  COMMERCIAL  LANDFILL 
BANS  ON  WASTE  MINIMIZATION  STRATE- 
GIES AND  TREATMENT  PERFORMANCE 
STANDARDS, 

RECRA  Environmental,  Inc.,  Amherst,  NY. 
T.  F.  Stanczyk. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  3, 
p  151-154,  August  1988.  4  fig,  17  ref. 

Descriptors:  'Waste  management,  'Solid  waste 
disposal,  'Landfills,  Leachates,  Metals,  Solubility, 
Legislation,  Enforcement,  Regulation. 

Industries  and  governmental  agencies  throughout 
the  U.S.  are  confronted  with  a  number  of  issues 
focusing  on  the  subject  of  what  is,  and  how,  haz- 
ardous and  contaminated  solid  waste  should  be 
properly  managed  and  controlled.  Waste  accept- 
ance criteria  governing  landfill  receipts  include 
several  limitations  and  restrictions  on  waste  con- 
stituents. Restrictions  concerning  free  liquid,  metal 
solubility,  reactivity,  halogenated  organic  com- 
pounds, volatile  organics,  and  leachability  are  dis- 
cussed. To  meet  future  requirements,  several  strat- 
egies can  be  developed  that  have  application  to 
waste  minimization  and  improved  treatment  per- 
formance. Such  strategies  are  briefly  outlined  for 
wastewater  treatment,  sludge  reduction  and  stabili- 
zation, solid  residues  laden  with  volatile  solvents, 
and  organic  residues.  (Sand-PTT) 
W89-01341 


GEOSYNTHETICS:  CLEANUP  TOOLS, 

Soil  and  Material  Engineers,  Inc.,  Raleigh,  NC. 
For  primary  bibliographic  entry  see  Field  8G. 
W89-01346 


PROCEDURE    FOR    MANAGING    CONTAMI- 
NATED DREDGED  MATERIAL, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field   5G. 
W89-01358 


MANAGING     CONTAMINATED     DREDGED 
MATERIAL:  APPLICATION, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For   primary   bibliographic   entry   see   Field   5G. 
W89-01359 


TREATMENT  OF  LANDFILL  LEACHATES  IN 
ON-SITE  AERATED  LAGOON  PLANTS:  EXPE- 
RIENCE IN  BRITAIN  AND  IRELAND, 

Aspinwall  and  Co.,  Shrewsbury  (England). 

For  primary   bibliographic   entry   see   Field    5D. 

W  89-0 1451 


LAND  FARMING  OF  RESERVE  PIT  FLUIDS 
AND  SLUDGES:  FATES  OF  SELECTED  CON- 
TAMINANTS, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01460 


SLUDGE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For   primary   bibliographic   entry   see   Field    5D. 
W89-01474 


LAND  APPLICATION  OF  WASTEWATER, 

ERM-Southeast,  Inc.,  Marietta,  GA. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01479 


FRUIT,  GRAIN,  AND  VEGETABLE  WASTES, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01483 


RADIOACTIVE  WASTES, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

B.  M.  Thomson. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  916-920,  June  1988.  75 

ref. 

Descriptors:  'Literature  review,  'Radioactive 
wastes,  'Radioactive  waste  disposal,  'Nuclear 
powerplants,  'Water  pollution  control,  Path  of 
pollutants,  Fate  of  pollutants,  Waste  dumps,  Reme- 
dies, Wastewater  treatment,  Fuel  reprocessing, 
Waste  disposal. 

Literature  published  in  1987  on  radioactive  wastes 
in  relation  to  water  pollution  control  is  summa- 
rized, including:  national  programs  and  waste  re- 
positories (waste  processing  and  decommissioning, 
environmental  transport,  and  remedial  action  and 
treatment).  The  review  aims  to  include  all  perti- 
nent, important  and  significant  articles  without 
evaluating  their  merit;  when  selections  were  made, 
availability  of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01493 


RECENT  DEVELOPMENTS  IN  THE  LAW  OF 
THE  SEA  1984-1985, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01515 


PROCEEDINGS  OF  THE  INTERNATIONAL 
SYMPOSIUM  ON  SUBSURFACE  INJECTION 
OF  LIQUID  WASTES. 

New  Orleans,  Louisiana.  March  3-5,  1986.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1986. 
739p. 

Descriptors:  'Hazardous  wastes,  'Wastewater  dis- 
posal, 'Injection  wells,  'Groundwater  pollution, 
'Disposal  wells,  Liquid  wastes,  Case  studies, 
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The  International  Symposium  on  Subsurface  Injec- 
tion of  Liquid  Wastes  was  held  in  New  Orleans, 
Louisiana,  March  3-5,  1986.  Government  officials, 
industry  representatives,  consulting  engineers  and 
geologists,  researchers  and  other  interested  persons 
met  to  learn  and  discuss  state-of-the-art  techniques 


employed  and  variables  to  consider  in  the  oper- 
ation of  underground  injection  facilities.  The  con- 
ference papers  address  a  wide  variety  of  topics 
including:  a  point/counterpoint  on  the  practice  of 
underground  injection,  well  construction  and  test- 
ing methods,  case  studies  on  the  operation  of  se- 
lected facilities,  and  a  discussion  of  the  fate  and 
transport  of  injected  wastes.  This  conference  pro- 
vided a  forum  for  all  who  attended  to  communi- 
cate and  share  experiences  about  the  practice  of 
subsurface  disposal,  to  discuss  state-of-the-art  tech- 
nology and  to  learn  of  future  regulatory  implica- 
tions in  the  area  of  subsurface  disposal.  (See  W89- 
01565  thru  W89-01597)  (Author's  abstract) 
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WASTE  DISPOSAL  METHOD, 

Natural   Resources  Defense  Council,   Inc.,   New 

York. 
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The  injection  of  hazardous  waste  into  subsurface 
rock  formations  is  at  once  both  the  predominant 
form  of  liquid  hazardous  waste  disposal  in  the 
United  States  and  one  of  the  least  understood. 
Despite  the  considerable  reliance  on  underground 
injection  for  disposing  of  hazardous  wastes,  neither 
the  effective  injection  of  fluids  nor  their  safe  con- 
tainment can  presently  be  assured.  This  article 
analyzes  the  practice  of  underground  injection  as  a 
hazardous  waste  disposal  method  and  evaluates  the 
limits  to  its  use  and  the  degree  of  protection 
against  groundwater  contamination  current  injec- 
tion methods  can  ensure.  It  identifies  specific  re- 
search needs  necessary  to  determine  the  technical 
and  environmental  constraints  associated  with  un- 
derground injection  and  its  potential  for  assuring 
complete  containment  of  waste.  Also  examined  is 
the  U.S.  Environmental  Protection  Agency's  Un- 
derground Injection  Control  Program  in  terms  of 
its  adequacy  in  preventing  and  remedying  ground- 
water contamination  and  other  environmental 
damage  due  to  migration  of  hazardous  wastes.  The 
article  recommends  specific  regulatory  changes 
that  could  result  in  more  protective  underground 
injection  operations.  (See  also  W89-01564)  (Au- 
thor's abstract) 
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National   Water   Well    Association,   Dublin,   OH. 

J.  H.  Lehr. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  51- 

56. 

Descriptors:  'Injection  wells,  'Hazardous  wastes, 
'Waste  disposal,  'Disposal  wells,  Groundwater 
pollution,  Drinking  water,  Path  of  pollutants, 
Deep  wells,  Landfills,  Waste  dumps,  Land  dispos- 
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Under  the  auspices  of  the  Safe  Drinking  Water  Act 
(SDWA),  the  Environmental  Protection  Agency 
oversees  the  regulation  of  underground  injection 
wells  for  the  disposal  of  hazardous  wastes.  Prior  to 
SDWA,  the  injection  wells  were  adequately  regu- 
lated by  state  agencies.  In  1983,  the  Office  of 
Drinking  Water  began  examining  Class  1  wells 
which  inject  hazardous  wastes.  The  biggest  users 
of  hazardous  waste  injection  wells  are  the  chemical 
industries  which  account  for  nearly  half  the  wells, 
and  the  petroleum  refining  industry  accounts  for 
nearly  25%  of  the  wells.  Contamination  of  ground- 
water from  faulty  injection  operations  has  oc- 
curred in  isolated  cases  where  well  construction 
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was  improper,  confining  beds  inadequate,  and  in- 
jection rates  unreasonable.  Cases  of  groundwater 
pollution  from  injection  wells  in  Louisiana,  Ohio, 
Texas,  Florida,  Colorado,  and  Oklahoma  are  re- 
viewed. A  case  study  in  West  Palm  Beach,  Flori- 
da, where  planning,  design,  installation,  operation 
and  monitoring  approach  the  best  available  prac- 
tice to  yield  a  safe  and  effective  injection  well 
system  is  described.  This  system  relies  on  continu- 
ous measurement  of  injection  rates  and  pressures  at 
the  well.  The  safe  records  of  injection  well  dispos- 
al of  hazardous  wastes,  compared  to  the  poor 
record  of  pits,  ponds,  lagoons,  landfills,  and  dumps 
should  warrant  few  restrictions  on  this  type  of 
waste  disposal.  (See  also  W89-0I564)  (Geieer- 
PTT) 
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The  demonstration  of  injection  well  mechanical 
integrity  is  the  foundation  of  the  Underground 
Injection  Control  legislation.  Without  injection 
well  mechanical  integrity,  wastes  cannot  be  inject- 
ed without  some  danger  of  contamination  of  poten- 
tial drinking  water  supplies.  This  paper  reviews  the 
siting,  construction,  and  testing  of  Class  1  disposal 
wells  and  how  these  are  designed  to  ensure  me- 
chanical integrity.  Periodic  mechanical  integrity 
testing  is  discussed,  including  pressure  testing  and 
logging,  and  the  advantages  and  limitations  of  each 
technique.  Advantages/disadvantages  of  packer- 
annulus  versus  packerless  well  completions  are  dis- 
cussed as  they  pertain  to  annulus  monitoring.  Sub- 
surface injection  of  liquid  wastes  is  an  environmen- 
tally safe  practice  provided  wells  are  properly 
designed,  maintained,  and  operated.  With  current 
well  construction,  monitoring,  and  testing  technol- 
ogy, the  most  important  requirement  is  a  commit- 
ment by  well  managers  to  provide  proper  training 
to  well  operators  and  supervisors.  (See  also  W89- 
01564)  (Author's  abstract) 
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Zone  isolation  is  a  key  element  in  the  success  of  a 
disposal  well  and  is  a  major  criterion  by  which  the 
success  of  a  disposal  well  is  determined.  The  state 
of  the  art  cementing  techniques  developed  for  ef- 
fective zone  isolation  for  waste  disposal  are  pre- 
sented Gelling  preflush  provides  a  prop  against 
which  the  cement  can  be  pumped,  thus  helping  to 
avoid  lost  cement  returns.  Epoxy  sealant  is  used  on 
new  completions.  Epoxy  resins,  pozzolans  and 
latex  cement  enhance  the  durability  of  sealed  dis- 
posal wells.  Corrosion  resistant  epoxy  is  designed 
to  assist  in  the  installation  of  new  casing  inside  old, 
corroded  casings.  Job  designs  for  long  string  and 
intermediate  completions  are  presented  and  dis- 
cussed. Other  topics  considered  include  cementing 
tools  and  proper  water/cement  ratios.  Field  results 
from  sample  zone  isolation  jobs  are  discussed.  (See 
also  W89-01564)  (Author's  abstract) 
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INDUSTRIAL  WASTE  DISPOSAL  WELLS:  ME- 
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Texas  Water  Commission,  Austin. 
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Injection  wells  have  been  used  extensively  since 
the  1950's  to  dispose  of  hazardous  industrial  liquid 
chemical  wastes.  Today,  the  principal  method  of 
determining  the  mechanical  integrity  of  an  operat- 
ing industrial  waste  disposal  well  is  the  continuous 
monitoring  of  injection  and  casing-tubing  annulus 
pressures.  These  pressures  are  monitored  to  con- 
firm that  no  leakage  through  the  tubular  goods  has 
occurred.  Other  mechanical  integrity  testing  meth- 
ods have  come  into  routine  use  over  the  years 
because  of  regulations  which  require  the  following: 
(1)  that  there  is  no  significant  leak  in  the  casing, 
tubing,  or  packer  and,  (2)  that  there  is  no  signifi- 
cant fluid  movement  through  vertical  channels  ad- 
jacent to  the  injection  well  casing.  These  addition- 
al mechanical  integrity  tests  include  periodic  pres- 
sure testing  of  the  tubular  goods  at  higher  than 
normal  pressures,  temperature  logging,  pipe  sur- 
veys, radioactive  tracer  surveys,  and  cement  bond 
logging.  A  review  of  case  histories  of  injection 
well  failures  indicates  that  most  failures  involved: 
(1)  the  injection  of  acid  wastewaters  which  caused 
pressurization  of  the  disposal  reservoir  and/or  de- 
terioration of  the  injection  well  itself;  (2)  the  lack 
of  a  systematic  mechanical  integrity  testing  pro- 
gram tailored  to  the  individual  waste  disposal  well; 
(3)  well  design  and  construction  that  was  inad- 
equate; and  (4)  an  insufficient  number  of  mechani- 
cal integrity  testing  methods  to  provide  definitive 
information  regarding  locations  of  leaks  in  the 
casing,  tubing,  or  packer,  and  fluid  movement 
behind  the  casing.  (See  also  W89-01564)  (Author's 
abstract) 
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CH2M  Hill,  Inc.,  Gainesville,  FL. 
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The  City  of  Margate  Injection  Well-1  is  a  Class  I 
well  located  in  Broward  County,  Florida,  and 
issued  for  the  disposal  of  municipal  secondary 
wastewater  treatment  plant  effluent.  The  injection 
well  discharges  at  a  depth  between  2,450  and  3,200 
feet  (747  and  975  m)  below  land  surface  into  a 
highly  transmissive  cavernous  strata  of  the  lower 
Floridan  aquifer,  known  locally  as  the  Boulder 
Zone.  Native  water  in  the  Boulder  Zone  contains 
approximately  35,000-mg/L  total  dissolved  solids. 
After  ten  years  of  service  a  leak  was  detected  by 
the  open  annulus  monitor  of  the  injection  well. 
Initial  investigations  completed  in  February  1983 
concluded  that  the  casing  seemed  intact  but  that 
there  was  a  small  leak  through  the  cement  seal  at 
the  base  of  the  injection  casing.  The  decision  was 
made  to  repair  the  open  annulus  monitor,  thereby 
restoring  the  integrity  of  the  overlying  aquitards. 
Bullhead  injection,  or  pumping  cement  from  the 
surface  down  without  the  use  of  cement  lines,  was 
selected  as  the  repair  technique.  A  lightweight 
cement,  Spherelite,  was  supplied  and  pumped  by 


Halliburton  Services  in  April  198J.  The  effective- 
ness of  the  repair  was  confirmed  by  radioactive 
tracing,  geophysical  logging,  and  continued  moni- 
toring with  a  new  multi-zone  monitor  well  in- 
stalled during  expansions  of  the  Margate  effluent 
disposal  system.  (See  also  W89-01564)  (Author's 
abstract) 
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The  area  of  review  for  a  hazardous  waste  disposal 
well  is  defined  as  the  radial  distance  from  the 
receiving  well  in  which  the  pressure,  caused  by 
injection,  increases  sufficiently  to  possibly  cause 
migration  of  fluids  into  useable  sources  of  drinking 
water  (USDW).  Among  the  potential  conduits  for 
fluid  migration  from  the  disposal  formation  are 
improperly  plugged  well  bores,  channeling  behind 
the  casing  of  the  injection  well,  faulted  formations, 
solution  channels,  naturally  fractured  formations 
or  facies  pinch-outs.  Usually  faults,  solution  chan- 
nels and  most  other  naturally  occurring  geological 
conduits  are  filled  with  native  fluids  and  are  fre- 
quently sealed  from  USDWs  by  secondary  miner- 
alization. Only  man-made  conduits  are  described 
here.  Man-made  conduits  such  as  old  abandoned 
test  holes  or  oil  and  gas  wells  are  sealed  with 
cement  plugs  and  drilling  mud.  The  static  mud 
column  provides  substantial  resistance  to  upward 
flow.  Most  mud  systems  develop  a  gel  structure 
when  allowed  to  remain  quiescent.  To  initiate  flow 
up  an  improperly  abandoned  well  bore,  the  pres- 
sure in  the  disposal  zone  must  exceed  the  sum  of 
the  static  mud  column  pressure  and  the  mud  gel 
strength  pressure.  If  the  sum  of  these  values  is  not 
exceeded  during  the  life  of  a  hazardous  waste 
disposal  well,  there  is  no  potential  for  contamina- 
tion of  USDWs.  A  simplified  procedure  is  present- 
ed that  can  be  used  to  calculate  that  effected  area. 
(See  also  W89-01564)  (Author's  abstract) 
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The  U.S.  Environmental  Protection  Agency 
(EPA)  Region  V  has  the  primary  regulatory  au- 
thority for  the  Underground  Injection  Control 
(UIC)  program  in  Michigan  and  Indiana.  Ohio  and 
Illinois  have  primacy  over  their  individual  state 
UIC  programs.  Under  the  programs,  operators 
must  periodically  demonstrate  the  mechanical 
safety  of  certain  types  of  injection  wells.  Currently 
there  are  no  widely  accepted  standards  for  con- 
ducting these  tests.  The  UIC  programs  identify 
general  guidelines  for  testing.  However,  specific 
procedures  are  approved  by  the  various  agencies, 
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case  be  case,  based  on  those  proposed  by  the  well 
operator.  Mechanical  integrity  testing  of  Class  I 
hazardous  waste  disposal  wells  in  Region  V  is 
discussed,  including  test  procedure  development, 
implementation  and  interpretation.  The  test  proce- 
dures are  based  on  site  specific  well  construction, 
operation  and  geological  considerations.  Testing 
methods  include  the  radioactive  tracer  survey  and 
annular  pressure  testing.  The  interpretation  of  test 
results  are  discussed  as  related  to  U.S.  EPA's  crite- 
ria for  acceptance.  The  principals  applied  could 
prove  helpful  in  establishing  regional  standards  for 
mechanical  integrity  testing.  (See  also  W89-01564) 
(Authors  abstract) 
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Stauffer  Chemical  Company  has  successfully  oper- 
ated deep  well  disposal  systems  at  their  plant  in 
Bucks,  Alabama,  since  1969.  Injection  wells  at  this 
site  are  used  to  dispose  of  a  waste  stream  charac- 
terized by  high  concentrations  of  salt,  high  chemi- 
cal and  biological  oxygen  demand,  and  trace 
amounts  of  total  organic  carbon.  The  rate  of  injec- 
tion has  averaged  between  58  and  70  gpm  (316.2 
and  381.6  cu  m/day)  since  1969.  Foremost  in  the 
success  of  Stauffer's  deep  well  injection  system  is 
the  existence  of  favorable  geologic  and  hydrologic 
conditions.  Two  injection  zones  are  used  which 
have  wide  lateral  extent,  uniform  porosity  and 
permeability,  are  sealed  above  and  below  by  im- 
pervious strata,  and  are  void  of  any  usable  or 
economic  resources.  Well  1  began  operation  in 
August,  1969,  Well  2  was  completed  in  1974  and 
Well  3  was  drilled  in  1982.  At  the  surface,  tubing- 
casing  annulus  pressures  and  injection  pressures  are 
continuously  monitored  to  ensure  continued  integ- 
rity of  the  well  and  performance  of  the  injection 
zones.  Monitoring  of  the  freshwater  aquifers  is 
conducted  to  ensure  protection  of  water  quality  in 
the  usable  freshwater  zones.  Every  two  years  the 
injection  wells  undergo  a  major  workover  which 
involves  casing  inspection,  pulling  the  tubing,  and 
running  of  electric  logs.  The  area  of  waste  move- 
ment can  be  estimated  by  relating  volume  of  reser- 
voir porosity  to  volume  of  injected  wastes.  The 
increase  in  disposal  zone  pressure  resulting  from 
injection  can  be  calculated  using  a  form  of  the 
diffusivity  equation  for  solution  of  Darcy's  law. 
Calculations  show  that  the  increase  in  reservoir 
pressure  at  the  wells  is  minimal  and  at  present  rates 
of  injection,  the  increase  will  be  less  than  20  psi 
(138  kPa)  after  50  more  years  of  injection.  (See 
also  W89-01564)  (Author's  abstract) 
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OUS WASTE  DISPOSAL  WELL  OPERATION: 
A  COMPILATION  OF  CASE  HISTORIES, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 

K.  E.  Davis,  and  T.  L.  Hineline. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  295- 

308,  5  fig. 

Descriptors:  'Injection  wells,  'Hazardous  wastes, 
'Waste  disposal,  'Liquid  wastes,  'Disposal  wells, 
Case  studies,  Environmental  effects,   Monitoring, 


Deep    wells,    Testing    procedures,    Performance 
evaluation. 

There  have  been  over  300  hazardous  waste  dispos- 
al wells  installed  in  the  continental  United  States 
during  the  past  two  decades  and  approximately  200 
of  these  are  currently  operating.  Less  than  2% 
have  caused  environmental  damage  and  current 
regulations  will  prevent  this  situation  from  reoc- 
curring.  The  most  common  operational  problems 
associated  with  disposal  wells  is  plugging  of  the 
injection  zone.  This  can  be  caused  by  inadequate 
pretreatment,  incompatibility  of  the  waste  effluent 
with  the  connate  waters  and/or  reservoir  rock, 
incompatibility  of  commingled  effluents  injected 
into  a  common  well,  biological  activity  and  the  use 
of  improper  or  dirty  completion  fluids.  Most  dis- 
posal wells  have  handled  one  or  more  of  these 
problems  resulting  in  years  of  successful  operation 
with  no  environmental  damage.  The  monitoring 
systems  and  mechanical  integrity  programs  re- 
quired by  the  federal  and  state  UIC  programs  have 
an  excellent  record  for  detecting  problem  areas 
prior  to  any  deleterious  effects  on  the  environ- 
ment. Most  alleged  well  failures  are  merely  the 
improper  operation  of  the  monitor  equipment  and 
do  not  result  in  any  environmental  hazard.  Well 
monitoring  systems  are  built  to  identify  potential 
problems  and/or  failures  prior  to  any  environmen- 
tal damage.  Case  histories  on  how  operational 
problems  were  identified  and  successfully  eliminat- 
ed are  presented.  Methods  of  identifying  potential 
problems  and  repairing  wells  are  described.  (See 
also  W89-01564)  (Author's  abstract) 
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OPERATION  AND  MAINTENANCE  OF  UN- 
DERGROUND INJECTION  WELLS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Victoria,  TX. 
J.  R.  Buttram. 

IN:  Proceedings  of  the  International  Symposium 
on  Subsurface  Injection  of  Liquid  Wastes.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  309- 
318,  4  fig. 

Descriptors:  'Well  maintenance,  'Injection  wells, 
'Waste  disposal,  'Disposal  wells,  'Industrial 
wastes,  Deep  wells,  Monitoring,  Well  casings, 
Maintenance,  Texas,  Case  studies. 

The  Du  Pont  chemical  plant  at  Victoria,  Texas  has 
used  underground  injection  wells  for  liquid  wastes 
disposal  for  33  years.  The  No.  1  well  at  the  Victo- 
ria Plant  was  installed  in  1953.  The  ten  wells  at  the 
site  have  been  operating  for  a  total  of  195  well 
years  and  have  safely  disposed  of  16  billion  gallons 
of  aqueous  waste.  All  of  the  wells  at  the  Du  Pont 
site  consist  of  a  surface  casing,  well  casing,  injec- 
tion tubing,  a  packer  providing  a  seal  between  the 
bottom  of  the  injection  tubing  and  the  casing,  and 
annulus  fluid.  The  above  ground  facilities  for  waste 
conditioning  consist  of  the  following  features: 
solids  separation,  pumping,  and  flow  and  pressure 
control.  An  operator  performs  visual  inspection  to 
determine  any  needed  above-ground  maintenance 
of  the  wells.  After  eliminating  above  ground 
sources  of  fluid  loss,  a  hydrostatic  test  of  the  down 
hole  annulus  system  should  be  performed  before 
initiating  workover  procedures.  Over  the  years, 
the  following  types  of  down  hole  repairs  have  been 
required  at  Victoria:  well  casings,  injection  tubing, 
tubing  thread  problems,  packer  seal,  sand  bridges, 
and  formation  unplugging.  None  of  the  problems 
encountered  have  resulted  in  any  environmental 
damage.  (See  also  W89-01564)  (Geiger-PTT) 
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ing. 


In  1984  Illinois  State  the  Department  of  Energy 
and  Natural  Resources  was  required  to  assess  the 
regulations  and  practices  of  the  Illinois  Under- 
ground Injection  Control  (UIC)  program  as  it  re- 
lates to  Class  I  hazardous  waste  disposal  wells. 
Nine  injection  wells,  including  two  standbys,  are 
currently  in  operation  at  seven  sites.  These  wells 
range  in  depth  from  1540  to  5524  feet  (470  to  1683 
meters)  and  inject  wastes  mostly  into  porous  car- 
bonate formations  (two  wells  inject  into  a  thick 
sandstone).  In  1984,  approximately  300  million  gal- 
lons (1.1  billion  liters)  of  industrial  wastes  were 
disposed  of  in  these  wells.  Acids  were  the  most 
common  waste  disposed  of,  although  water  made 
up  70  to  95%  of  the  wastes  by  volume.  Illinois  has 
been  granted  primacy  in  operating  this  program. 
The  geologic  environment,  consisting  of  the  unit 
accepting  the  waste  and  confining  units  lying 
above  and  below,  has  the  capacity  to  accept  the 
waste,  to  retain  it,  and  to  protect  all  underground 
sources  of  drinking  water  (USDW)  from  contami- 
nation by  its  injection.  The  geology  of  Illinois  is 
relatively  simple  and  includes  disposal  zones  and 
associated  confining  units  suitable  for  deep-well 
injection  across  the  central  two-thirds  of  the  state. 
The  regulatory  structure  for  Class  I  injection  wells 
is  generally  adequate  in  concept  and  scope  to 
ensure  containment  of  injected  wastes  and  to  safe- 
guard underground  sources  of  drinking  water  in 
Illinois.  There  is  a  need  to  update  and  strengthen 
selected  portions  of  the  regulatory  practices  in  the 
areas  of  waste  sampling  protocol,  chemical  analysis 
of  collected  waste  samples,  and  evaluation  of  well 
testing  and  monitoring  data.  (See  also  W89-01564) 
(Author's  abstract) 
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SITE  SUITABILITY  FOR  WASTE  INJECTION, 
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An  array  of  six  commercial  injection  wells  dispose 
of  liquid  waste,  primarily  steel  pickling  liquor,  into 
the  Mt.  Simon  Sandstone  at  pressures  up  to  700  psi. 
The  Mt.  Simon  Sandstone  is  a  well  cemented,  very 
fine  to  coarse-grained,  partially  arkosic  sandstone 
that  lies  at  a  depth  of  approximately  2,800  feet. 
Well  tests  indicated  that  the  flow  capacity  of  the 
Mt.  Simon  is  approximately  3,000  to  4,500  md-ft. 
Injection  of  30  gallons  per  minute  into  each  of  six 
wells  at  the  site  is  calculated  to  cause  head  in- 
creases in  the  Mt.  Simon  to  above  land  surface  in 
an  area  approximately  16,000  feet  in  diameter. 
Tests  of  the  Shady  Dolomite,  the  unit  that  immedi- 
ately overlies  the  Mt.  Simon,  employed  the  same 
standard  oil  field  core  testing  methods  that  were 
used  on  Mt.  Simon  samples;  the  lower  limit  of 
measurable  rock  permeability  was  0.01  md.  Exami- 
nation of  thin  sections  of  samples  of  the  dolomite 
indicated  that  microfractures  exist  with  apertures 
of  approximately  0.1  mm  or  smaller;  the  fractures 
appear  to  be  mostly  filled  with  dolomitic  cement. 
Groundwater  is  present  in  the  shallow  glacial  de- 
posits and  in  the  underlying  Big  Lime.  A  thick 
sequence  of  shale  and  fine-grained  carbonate  rocks 
separate  the  base  of  fresh  water  from  the  injection 
zone.  Early  cable-tool  petroleum  drilling,  focused 
on  the  Trenton  Formation,  apparently  did  not  pen- 
etrate to  the  depth  of  the  Mt.  Simon.  Records 
indicate  that  modern-era  exploratory  holes  to  the 
Mt.  Simon  sandstone  have  been  properly  plugged. 
The  potentiometric  level  in  the  Mt.  Simon  at  the 
site  is  approximately  300  feet  below  ground  level. 
Previous  studies  of  the  natural  hydrodynamics  of 
the  Mt.  Simon  Sandstone  indicate  that  the  hydrau- 
lic gradient  within  the  formation  is  relatively  flat, 
as  suggested  by  the  conflicting  directions  of  in- 
ferred movement  that  have  resulted  from  different 
assumptions  of  fluid  density.  The  rates  of  migration 
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are  estimated  to  be  on  the  order  of  0.5  foot  or  less 
per  year.  (See  also  W89-01564)  (Author's  abstract) 
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REMEDIATION  OF  GROUND-WATER  CON- 
TAMINATION RESULTING  FROM  THE  FAIL- 
URE OF  A  CLASS  I  INJECTION  WELL:  A 
CASE  HISTORY, 

Louisiana    Dept.    of    Natural    Resources,    Baton 

Rouge.  Injection  and  Mining  Div. 

For   primary   bibliographic   entry   see   Field    5G. 
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ogy. 

For  primary  bibliographic  entry  see  Field  2F. 
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WASTEWATER, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
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APPLICATION  OF  FLOW,  MASS  TRANS- 
PORT, AND  CHEMICAL  REACTION  MODEL- 
ING TO  SUBSURFACE  LIQUID  INJECTION, 

Pricked  (Thomas  A.)  and  Associates,  Urbana,  IL. 
T.  A.  Prickett,  D.  L.  Warner,  and  D.  D.  Runnells. 
IN:  Proceedings  of  the  International  Symposium 
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Descriptors:  *Site  selection,  'Model  studies,  'In- 
jection wells,  'Disposal  wells,  'Mathematical 
models,  'Path  of  pollutants,  'Waste  disposal,  Fate 
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analysis,  Fluid  flow,  Liquid  wastes,  Reservoirs, 
Hydrologic  models. 

Mathematical  modeling  using  analytical  or  numeri- 
cal methods  is  an  essential  process  in  injection  well 
site  evaluation.  Modeling  is  necessary  for  estima- 
tion of  pressure  buildup  rates  at  the  injection  well 
and  pressure  buildup  distribution  in  the  injection 
reservoir.  As  injection  proceeds  such  modeling 
may  be  continued  and  the  model  adjusted  to  reflect 
new  information  on  reservoir  properties  that  is 
obtained  during  operation.  An  extensive  variety  of 
analytical  equations  and  many  suitable  numerical 
models  are  available  for  this  purpose.  Modeling  of 
the  fate  and  transport  of  injected  chemicals  is  less 
commonly  done  but  can  also  be  carried  out  with 
analytical  equations  or  numerical  models.  The 
processes  involved  during  contaminant  transport 
include,  at  least,  advection  and  dispersion  and  may 
also  involve  sorption,  decay,  and  chemical  and 
biochemical  reaction.  Currently  available  models 
can  deal  with  advection  and  dispersion  and,  to 
some  extent,  with  sorption  and  decay.  However, 
no  present  model  can  incorporate  the  full  complex- 
ity of  the  transport  of  a  complex  chemical  waste  in 
a  deep,  high-pressure,  high-temperature,  high-salin- 
ity, subsurface  environment.  While  it  is  not  pres- 
ently possible  to  fully  simulate  the  transport  of 
chemical  contaminants  injected  through  deep 
wells,  the  worst  case  situation  of  conservative 
chemical  transport  can  be  modeled.  Future  devel- 
opments in  coupled  transport-chemical  reaction 
modeling  are  needed  to  allow  incorporation  of  all 
important  attenuation  mechanisms  so  that  a  more 
realistic  prediction  of  the  long-term  fate  of  injected 
chemicals  can  be  made.  (See  also  W89-01564)  (Au- 
thor's abstract) 
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The  Du  Pont  plant  near  Victoria,  Texas,  began 
using  injection  wells  for  wastewater  disposal  in 
1953.  In  1972,  a  computer  model  was  developed 
based  on  the  Illinois  State  Water  Survey  Model  to 
predict  the  pressure  profile  within  the  injection 
zone  as  a  means  of  assuring  environmental  integri- 
ty. The  model  calculates  incremental  pressure  in- 
creases above  an  initial  (pre-injection)  bottom  hole 
pressure  within  a  fifty  square  mile  area  surround- 
ing the  injection  area.  Accuracy  of  the  model  was 
validated  using  pressures  measured  in  a  static  mon- 
itoring well  during  a  three  year  period.  In  1974, 
the  computer  model  was  used  to  predict  the  pres- 
sure rise  in  the  injection  zone  at  potential  points  of 
communication.  It  showed  the  pressure  rise  at  that 
time  was  not  sufficient  to  lift  native  brine  to  the 
surface.  However,  the  rate  of  increase  would  be 
potentially  sufficient  to  do  so  in  the  future.  Based 
on  this  information,  a  program  was  initiated  to 
reduce  waste  injection  rates  into  the  Catahoula 
zone.  Using  information  from  the  computer  model, 
injection  rates  and,  therefore,  pressure  in  the  injec- 
tion zone  should  remain  within  safe  limits.  (See 
also  W89-01564)  (Geiger-PTT) 
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FLOW  AND  CONTAINMENT  OF  INJECTED 
WASTES, 
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A  variety  of  mathematical  models  were  developed 
to  analyze  the  flow  and  containment  of  wastes 
within  an  injection  formation  from  the  standpoint 
of  (1)  area  of  review  criteria  (waste  plume  location 
and  pressure  distribution),  and  (2)  potential  for 
upward  migration.  These  models  have  been  ap- 
plied to  the  specific  circumstances  of  the  Du  Pont 
Victoria,  Texas  injection  site.  A  new  equation  pro- 
vides a  simple  method  for  calculating  maximum 
upward  permeation  into  an  intact  confining  layer. 
The  density  effects  can  be  very  important  in  influ- 
encing waste  plume  location  and  upward  migration 
potential,  and  the  models  are  capable  of  quantify- 
ing these  effects.  Simple  flow  and  pressure  models 
are  used  to  establish  sound  technical  strategies  for 
estimating  the  extreme  outer  boundary  of  the  in- 
jected waste  plume,  and  the  area  over  which  pres- 
sure increases  in  the  injection  zone  could  cause 
fluid  migration  up  an  unplugged  abandoned  hole  to 
an  Underground  Source  of  Drinking  Water 
(USDW).  A  geological  feature,  often  present  at  an 
injection  site,  can  prevent  wastes  from  reaching 
the  USDW  in  a  worst-case  scenario.  This  feature  is 
a  stack  of  intervening  confining  layers  and  permea- 
ble layers  sandwiched  between  the  injection  for- 


mation and  the  lowest   USDW.  (See  also  W89- 

01564)  (Author's  abstract) 
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Disposal  of  dilute  hydrochloric  acid  by  deep-well 
injection  into  carbonate  formations  is  widely  prac- 
ticed, particularly  in  the  mid-western  area  of  the 
United  States.  After  examining  many  of  the  engi- 
neering aspects  of  this  operation  including  injec- 
tion-well pressure  drops,  rates  of  dissolution,  enth- 
alpies of  neutralization,  and  the  solubility  of  prod- 
uct carbon  dioxide  in  the  chloride-salt  brine,  we 
conclude  (1)  that  the  carbon  dioxide  dissolves  in 
the  formation  brine  if  the  injection  acid  does  not 
exceed  about  6  weight  percent,  (2)  injection  acid 
reacts  close  to  the  cavity  wall  and  does  not  pene- 
trate far  into  either  limestone  or  dolomite,  and  (3) 
temperature  increases  are  only  of  the  order  of  a 
few  degrees  Centigrade  for  the  neutralization  reac- 
tion (when  6  weight  percent  acid  is  used).  In 
addition,  limiting-case  models  are  proposed  to  indi- 
cate the  cavity  size  after  various  times  of  injection. 
A  well-blowout  is  described  and  interpreted  in 
terms  of  the  geysering  phenomenon;  from  the 
model  it  is  possible  to  estimate,  approximately,  the 
lag  time  one  might  expect,  before  operational  prob- 
lems arise,  after  a  step-increase  in  injected-acid 
concentration.  Estimated  lag  times  are  in  reasona- 
ble agreement  with  the  few  experimental  facts 
available.  (See  also  W89-01564)  (Author's  abstract) 
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The  natural  consequence  of  the  emplacement  of 
industrial  waste  hydrochloric  acid  in  subsurface 
carbonate  formations  by  deep  well  injection,  is  the 
dissolution  of  the  carbonate  matrix  minerals  to 
yield  soluble  chlorides  and  bicarbonates  by  two 
consecutive,  exothermic  chemical  reactions.  Fun- 
damental considerations  of  the  phase  behavior  of 
carbon  dioxide,  an  intermediate  product  of  the 
reaction,  indicate  that  the  safe  and  trouble-free 
operation  of  a  well  injecting  acid  into  a  carbonate 
formation  is  predicated  upon  one  primary  condi- 
tion: that  the  produced  carbon  dioxide  associated 
with  the  fluids  around  the  wellbore  and  which  may 
encroach  into  the  well  be  in  the  liquid,  not  gase- 
ous, state.  This  condition  will  be  easily  met  in  deep 
wells;  but  only  if  the  effective  temperature  of  the 
acid   is  below  88  F,  the  critical  temperature  of 
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carbon  dioxide.  Injection  of  acid  at  higher  tem- 
peratures may  cause  the  formation  of  a  gaseous 
carbon  dioxide  phase  leading  to  vapor  locks  in  the 
tubing,  loss  of  well  injectivity  and  finally,  a  well 
blowout.  In  the  final  analysis,  the  immediate  threat 
to  the  environment  from  such  acid  disposal,  is  not 
so  much  from  the  products  of  the  chemical  reac- 
tion between  acid  and  carbonate,  or  even  from  the 
possible  collapse  of  the  injection  zone  on  account 
of  its  slow  dissolution  by  acid,  but  rather  from  well 
blowouts  resulting  from  acid  injection  at  tempera- 
tures above  88  F.  The  key  to  the  operational  safety 
of  such  wells,  thus  appears  to  be  the  cooling  of  the 
injected  acid  substantially  below  88  F,  a  condition 
now  generally  met,  though  fortuitously,  during 
conventional  storage  of  the  acid  in  open  ponds 
prior  to  injection.  The  validity  of  these  theoretical 
considerations  is  illustrated  by  the  documented 
operational  history  as  well  as  the  circumstances 
leading  to  the  blowout  of  an  example  well  in  the 
Great  Lakes  Region.  (See  also  W89-01564)  (Au- 
thor's abstract) 
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SUBSURFACE  DISPOSAL  OF  LIQUID  LOW- 
LEVEL  RADIOACTIVE  WASTES  AT  OAK 
RIDGE,  TENNESSEE, 

Oak  Ridge  National  Lab.,  TN. 

S.  H.  Stow,  and  C.  S.  Haase. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  656- 

675,  7  fig,  1  tab,  26  ref.  U.S.  Department  of  Energy 

Contract  No.  DE-ACO5-840R2140O. 

Descriptors:  'Injection  wells,  'Radioactive  wastes, 
•Disposal  wells,  'Wastewater  disposal,  'Tennes- 
see, 'Oak  Ridge  National  Laboratory,  Liquid 
wastes,  Aquitards,  Path  of  pollutants,  Monitoring, 
Hazardous  wastes,  Cos  analysis. 

At  Oak  Ridge  National  Laboratory  (ORNL)  sub- 
surface injection  has  been  used  to  dispose  of  low- 
level  liquid  nuclear  waste  for  the  last  two  decades. 
The  process  consists  of  mixing  liquid  waste  with 
cement  and  other  additives  to  form  a  slurry  that  is 
injected  under  pressure  through  a  cased  well  into  a 
low-permeability  shale  at  a  depth  of  300  m  (1000 
ft).  The  slurry  spreads  from  the  injection  well 
along  bedding  plane  fractures  and  forms  solid 
grout  sheets  of  up  to  200  m  (660  ft)  in  radius.  Using 
this  process,  ORNL  has  disposed  of  over  1500,000 
Ci  of  activity;  the  principal  nuclides  are  Sr90  and 
Csl37.  In  1982,  a  new  injection  facility  was  put 
into  operation.  Each  injection,  which  lasts  some 
two  days,  results  in  the  emplacement  of  approxi- 
mately 750,000  1  (180,000  gal)  of  slurry.  Disposal 
cost  per  liter  is  approximately  $0.30,  including 
capital  costs  of  the  facility.  This  subsurface  dispos- 
al process  is  fundamentally  different  from  other 
operations.  Wastes  are  injected  into  a  low-perme- 
ability aquitard,  and  the  process  is  designed  to 
isolate  nuclides,  preventing  dispersion  in  ground- 
waters. The  porosity  into  which  wastes  are  inject- 
ed is  created  by  hydraulically  fracturing  the  host 
formation  along  bedding  planes.  The  site  is  in  the 
structurally  complex  Valley  and  Ridge  Province. 
The  stratigraphy  consists  of  lower  Paleozoic  rocks. 
Investigations  are  under  way  to  determine  the 
long-term  hydrologic  isolation  of  the  injection 
zone  and  the  geochemical  impact  of  saline  ground- 
water on  nuclide  mobility.  Injections  are  moni- 
tored by  gamma-ray  logging  of  cased  observation 
wells  to  determine  grout  sheet  orientation  after  an 
injection.  Recent  monitoring  work  has  involved 
the  use  of  tiltmeters,  surface  uplift  surveys,  and 
seismic  arrays.  Recent  regulatory  constraints  may 
cause  permanent  cessation  of  the  operation.  Feder- 
al and  state  statutes,  written  for  other  types  of 
injection  facilities,  impact  the  ORNL  facility.  This 
disposal  process,  which  may  have  great  applicabil- 
ity for  disposal  of  many  wastes,  including  hazard- 
ous wastes,  may  not  be  developed  for  future  use. 
(See  also  W89-01564)  (Author's  abstract) 
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TREATMENT  AND  DISPOSAL  TECHNOL- 
OGIES FOR  LIQUID  HAZARDOUS  WASTES 
ALTERNATIVES  TO  SUBSURFACE  INJEC- 
TION, 

Engineering-Science,  Inc.,  Atlanta,  GA. 


M.  A.  Guthrie,  G.  Patrick,  and  T.  N.  Sargent. 
IN:  Proceedings  of  the  International  Symposium 
on  Subsurface  Injection  of  Liquid  Wastes.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  676- 
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'Wastewater  disposal,  'Wastewater  treatment, 
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Deep  wells,  Hazardous  wastes,  Underground  In- 
jection Control. 

Currently  Underground  Injection  Control  (UIC) 
Programs  are  being  reviewed  by  various  state  and 
federal  agencies.  This  review  may  result  in  addi- 
tional treatment  requirements  of  the  waste  prior  to 
deep  well  disposal  or  a  total  ban  of  deep-well 
injection  of  hazardous  wastes.  A  ban  of  deep  well 
injection  would  result  in  disposal  to  a  receiving 
stream  or  publicly  owned  treatment  works 
(POTW),  recycle/recovery,  incineration  or  solidi- 
fication/fixation. Regardless  of  the  disposal 
method,  some  level  of  treatment  will  be  required. 
Eight  categories  of  liquid  wastes,  each  represent- 
ing a  class  of  chemical  contaminants  sharing  the 
same  general  characteristics,  were  identified.  The 
most  successful  treatment  technologies  that  have 
been  applied  for  each  category  of  waste  were 
presented.  The  treatment  technologies  were  evalu- 
ated to  allow  federal  and  state  regulatory  agencies, 
consultants,  and  plant  engineers  to  apply  the  tech- 
nologies to  a  particular  waste  stream.  The  technol- 
ogies evaluated  in  the  report  ranged  from  common 
methods  such  as  pH  neutralization  to  advanced 
processes  such  as  membrane  separation  (e.g.,  re- 
verse osmosis  and  electrodialysis).  Each  treatment 
technology  presented  in  this  report  has  certain 
capabilities  and  limitations.  For  example,  sulfide 
precipitation  for  removal  of  heavy  metals  produces 
a  better  effluent  quality  than  hydroxide  precipita- 
tion, but  the  sulfide  reagent  is  more  difficult  to 
handle.  Air  stripping  is  more  economically  attrac- 
tive than  carbon  adsorption  for  removal  of  high 
concentrations  of  volatile  organic  compounds. 
Therefore,  it  should  be  used  prior  to  carbon  ad- 
sorption. The  disadvantage  of  aerobic  biological 
processes  for  treatment  of  organic  wastes  is  the 
generation  of  biological  solids,  whereas  anaerobic 
treatment  produces  much  less  solids.  In  addition 
disposal  of  liquid  aqueous  wastes  may  employ  sev- 
eral treatment  technologies  prior  to  discharge  into 
a  deep  well  system,  to  a  receiving  stream  or  to  a 
POTW.  (See  also  W89-01564)  (Author's  abstract) 
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ECONOMIC  IMPACTS  OF  ALTERNATIVE 
TECHNOLOGIES  FOR  TREATMENT  AND 
DISPOSAL  OF  LIQUID  HAZARDOUS 
WASTES, 

Engineering-Science,  Inc.,  Atlanta,  GA. 

M.  A.  Guthrie,  G   Patrick,  and  T.  N.  Sargent. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  691- 
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Descriptors:  'Injection  wells,  'Wastewater  dispos- 
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♦Wastewater  treatment,  'Cost  analysis,  Disposal 
wells,  Illinois,  Deep  wells,  Reverse  osmosis,  Elec- 
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exchange,  Economic  aspects,  Underground  Injec- 
tion Control. 

The  Underground  Injection  Control  (UIC)  Pro- 
grams are  currently  being  reviewed  by  federal  and 
state  regulatory  agencies.  This  review  may  result 
in  either  minor  regulatory  changes  in  the  UIC 
program,  elimination  of  disposal  by  underground 
injection,  or  treatment  required  prior  to  deep  well 
injection.  Regardless,  the  total  annual  costs  will 
increase  as  a  result  of  changes  to  existing  UIC 
programs.  The  total  annual  costs  associated  with 
treatment  of  liquid  aqueous  wastes  can  be  divided 
into  (1)  total  capital  investment  which  is  the  one- 
time engineering  and  construction  costs  of  the 
project,  (2)  the  direct  operating  costs  which  are 
the  annual  costs  for  labor,  power,  materials,  fuel 
and  chemicals  and  (3)  other  costs  which  include 


taxes  and  insurance,  overhead,  depreciation,  inter- 
est, and  general  and  administrative  expenses.  To 
develop  total  annual  costs  several  assumptions 
such  as  the  level  of  treatment  required  and  the 
method  of  disposal  must  be  determined.  The  costs 
associated  with  the  various  treatment  technologies 
are  a  function  of  the  influent  flowrate  or  mass 
loading.  Where  treatment  technologies  such  as 
metal  precipitation,  reverse  osmosis,  ion  exchange, 
or  evaporation  only  concentrate  a  waste  contami- 
nant, a  cost  must  be  assigned  to  dispose  of  the 
spent  brine  by  technologies  such  as  solidification/ 
fixation.  Other  technologies  such  as  chemical  oxi- 
dation, pH  neutralization  or  carbon  adsorption 
generally  do  not  result  in  a  residue  that  must  be 
disposed.  The  total  annual  costs  developed  were 
applied  to  seven  industries  in  Illinois  that  dispose 
of  aqueous  wastes  by  deep  well  injection.  The 
capital  investment  cost  for  the  industries  ranged 
from  2.0  to  7.0  million  dollars.  The  annual  costs 
were  estimated  to  range  from  3.2  to  26.9  million 
dollars.  The  cost  data  developed  by  this  study  can 
be  used  to  establish  the  economic  costs  for  other 
wastes  that  are  currently  disposed  by  injection 
wells.  (See  also  W89-01564)  (Author's  abstract) 
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SUPERCRITICAL  DEEP  WELL  WET  OXIDA- 
TION OF  LIQUID  ORGANIC  WASTES, 

Vertox,  Inc.,  Dallas,  TX. 
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source Conservation  and  Recovery  Act. 

The  1984  amendments  to  the  Resource  Conserva- 
tion and  Recovery  Act  (RCRA)  mandate  that  as  of 
August  1988,  EPA  must  prohibit  the  disposal  of 
specified  hazardous  wastes  in  underground  injec- 
tion wells  unless  the  Administrator  determines  the 
prohibition  is  not  required  in  order  to  protect 
human  health  and  the  environment  for  as  long  as 
the  waste  remains  hazardous.  There  are  a  number 
of  research  needs  which  must  be  addressed  in 
order  to  make  such  determinations  which  may  be 
favorable  to  continued  underground  injection.  This 
paper  reviews  the  research  needs  recognized  by  a 
number  of  individuals  concerned  with  subsurface 
injection.  Broadly,  these  are  categorized  as  those 
concerned  with  advances  in  technology,  confine- 
ment, hydrogeology  and  subsurface  flow,  geo- 
chemistry and  waste  transport  and  fate,  monitor- 
ing, and  risk  analysis.  Specific  items  are  discussed 
and  a  rough  prioritization  is  suggested.  (See  also 
W89-01564)  (Author's  abstract) 
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PERMEABILITY  OF  CLAY  TO  ACIDIC  AND 
CAUSTIC  PERMEANTS, 

Missouri  Univ.,  Rolla. 
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EFFECT  OF  ORGANIC  FLUIDS  ON  HYDRAU- 
LIC CONDUCTIVITY  OF  COMPACTED  KAO- 
LINITE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 
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LABORATORY  COMPARISON  OF  THE  EF- 
FECTS OF  WATER  AND  WASTE  LEACHATE 
ON  THE  PERFORMANCE  OF  SOIL  LINERS, 

Radian  Corp.,  Austin,  TX. 
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Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 
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vironmental Engineering. 
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TESTING  METHODOLOGIES  FOR  LANDFILL 
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Engineering. 
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APPROACH  FOR  EVALUATING  LONG-TERM 
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INTRINSIC  WASTE  PROPERTIES, 
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(Ontario).  Waste  Water  Technology  Centre. 
For  primary  bibliographic  entry  see  Field  5A. 
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USE  OF  AN  UPFLOW  COLUMN  LEACHING 
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ing Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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ment  of  solid  wastes  and  their  leachates  in  landfills 
is  presented.  The  major  types  of  FMLs  in  current 
use  (plastics,  rubbers,  and  combinations  of  materi- 
als) are  discussed.  Tests  for  chemical  compatibility 
of  the  FML  and  the  waste  it  is  to  contain  can  take 
the  form  of  immersion  tests,  tub  tests  or  pouch 
tests.  The  design  criteria  to  be  considered  once  the 
liner  material  has  been  selected  include  geometric 
configurations,  cross  section  for  leachate  collection 
systems,  thickness,  side  slopes,  cover  soil,  runout 
length  and  anchor  trench,  and  caps  and  closures  to 
prevent  infiltration.  Construction  details  such  as 
seams,  seam  inspection,  and  leak  location  methods 
are  discussed.  Areas  of  concern,  which  should  be 
addressed  as  soon  as  possible,  are:  (1)  development 
of  test  methods  simulating  in-service  behavior  of 
the  FML;  (2)  development  of  test  methods  and 
standards  for  FMLs;  (3)  procedures  for  synthesiz- 
ing landfill  leachates,  (4)  test  procedures  for  pre- 
dicting chemical  compatibility,  including  acceler- 
ated ageing  tests;  (5)  automated  field  seaming 
methods;  (6)  more  reliable  and  easier  to  use  field 
seam  test  methods;  and  (7)  development  of  leak 
location  methods.  (See  also  W89-01634)  (Author's 
abstract) 
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For   primary    bibliographic   entry   see   Field    8D. 

W89-01633 


HAZARDOUS  AND  INDUSTRIAL  SOLID 
WASTE  TESTING  AND  DISPOSAL:  SIXTH 
VOLUME. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-01634 


USE  OF  FLEXIBLE  MEMBRANE  LINERS  FOR 
INDUSTRIAL  AND  HAZARDOUS  WASTE  DIS- 
POSAL, 

Drexel   Univ.,    Philadelphia,   PA.    Dept.   of  Civil 

Engineering. 

R.  M.  Koerner. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

195-207,  5  fig,  3  tab,  7  ref. 

Descriptors:  "Liners,  "Membranes,  "Landfills, 
"Hazardous  wastes,  "Waste  disposal,  Solid  waste 
disposal,  Leachates,  Slope  stability,  Polymers, 
Rubber,  Flexible  membrane  liners.  Design  criteria, 
Construction,  Linings. 

An  overview  of  synthetic  liners,  called  flexible 
membrane  liners  (FMLs),  as  used  in  the  contain- 


WASTE  IMMOBILIZATION  IN  CEMENT- 
BASED  GROUTS, 

Oak  Ridge  National  Lab.,  TN.  Chemical  Technol- 
ogy Div. 

T.  M.  Gilliam,  L.  R.  Dole,  and  E.  W.  McDaniel. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
295-307,  3  fig,  8  tab,  11  ref.  U.S.  Department  of 
Energy  Contract  DE-AC05-840R2140O. 

Descriptors:  "Waste  immobilization,  "Cements, 
"Waste  disposal,  "Hazardous  wastes,  "Grouting, 
fly  ash,  Industrial  wastes,  Sludge  disposal,  Heavy 
metals,  Polychlorinated  biphenyls,  Pesticides,  Or- 
ganic compounds,  Leaching,  Groundwater  pollu- 
tion, Path  of  pollutants,  Chlorinated  hydrocarbons, 
Feasibility  studies.  Chromium,  Copper,  Manga- 
nese, Lead,  Arsenic. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes— Group  5E 


The  immobilization  of  industrial  and  hazardous 
wastes  in  cement-based  grouts  is  shown  to  be  tech- 
nically feasible  and  offers  an  improved  method  of 
waste  disposal.  Experiments  were  performed  on 
four  simulated  waste  streams  immobilized  in 
cement-based  grouts:  (1)  fly  ash;  (2)  spent  lime- 
stone scrubber  solids;  (3)  pickling  liquor  and  recov- 
ery sludge  containing  arsenic,  cadmium,  chromi- 
um, copper,  manganese,  and  lead;  and  (4)  a 
vacuum  pump  oil  containing  polychlonnated  bi- 
phenyls  (PCBs),  Lindane  (hexachlorocyclohex- 
ane),  pentachlorophenol,  and  9-9'-dichlorofluor- 
ene  The  classes  of  organic  compounds  represented 
by  this  fourth  waste  are  PCB,  chlorinated  cyclo- 
hexane,  chlorinated  phenol,  and  PNA.  Leach  tests 
were  performed  with  a  simulated  groundwater 
typical  of  aquifers  found  in  Maryville  limestone. 
(See  also  W89-01634)  (Author's  abstract) 
W89-01651 


PROCESS  TECHNOLOGY  FOR  THE  BIOLOG- 
ICAL TREATMENT  OF  TOXIC  ORGANIC 
WASTES, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-01652 

SOIL  MOISTURE  MONITORING  AND  SAM- 
PLING PROBE  FOR  UNDERGROUND  STOR- 
AGE TANKS  AND  SURFACE  IMPOUND- 
MENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01654 


ASTM  STANDARD  LEACH  TEST  D3986:  A 
HISTORY, 

U.S.  Pollution  Control,  Inc.,  Oklahoma  City,  OK. 
For  primary  bibliographic  entry  see  Field  5 A. 
W89-01656 

RESULTS  OF  AN  INTERLABORATORY 
STUDY  OF  A  COLUMN  METHOD  FOR 
LEACHING  SOLID  WASTES, 

Western  Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01657 


LABORATORY  AND  WASTE  MANAGEMENT 
FOR  SAFETY  AND  REGULATORY  COMPLI- 
ANCE, 

Browning-Ferris  Industries,  Houston,  TX.  Hous- 
ton Lab. 

T.  M.  McKee,  and  R.  C.  Allison. 
IN;  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.   1986.  p 
417-425,  1  tab,  5  ref. 

Descriptors:  *Waste  management,  "Laboratory 
wastes,  *Waste  characteristics,  *Waste  disposal, 
♦Hazardous  wastes,  Solid  waste  disposal,  Landfills, 
Waste  dumps,  Safety,  Regulations. 

Federal,  state,  and  local  rules  and  regulations  often 
affect  even  small  generators  of  waste  materials. 
Chemical  laboratories  are  perfect  examples  with  a 
need  to  develop  procedures  to  dispose  of  small 
quantities  of  laboratory  wastes  in  a  safe  and  envi- 
ronmentally acceptable  manner.  Recognizing  a 
need,  the  American  Society  for  Testing  and  Mate- 
rials D-34  committee  on  waste  disposal  created  its 
Subcommittee  D34.01.05  on  Sample  Disposal  with 
the  direct  responsibility  for  developing  guidelines 
for  laboratories.  While  it  was  impossible  to  address 
the  disposal  of  all  wastes  from  all  types  of  labora- 
tories, the  guidelines  did  address  the  more  common 
laboratory  waste  streams.  They  are  applicable,  but 
not  limited  to,  analytical  chemistry,  process  con- 
trol, and  research  or  life  science  laboratories.  The 
recommended  guidelines  for  disposal  cover  the 
following  topics:  (1)  the  classification  of  waste  for 
shipping  and  manifesting  by  common  or  generic 
name  and  by  Department  of  Transportation  re- 
quirements; (2)  the  segregation  of  wastes  for  recov- 
ery, pretreatment,  or  disposal;  (3)  the  procedures 
for  recovery  of  materials,  or  to  render  them  nonha- 
zardous  and  amenable  for  landfilling  or  in-house 
disposal,  or  to  prepare  them  for  disposal  in  author- 
ized chemical  disposal  sites;  and  (4)  the  designation 
of  a  specific  recovery  or  pretreatment  and  disposal 
method  for  each  type  of  waste.  (See  also  W89- 
01634)  (Author's  abstract) 
W89-01660 

HOW  TO  ASSESS  THE  HAZARDOUS 
GROUND  WATER  CONTAMINATION  POTEN- 
TIAL OF  UNCONTROLLED  WASTE  SITES, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01668 


hydrology,  'Waste  management,  *Waste  disposal, 
♦Aquifers,  Economic  aspects,  Mathematical 
models,  Simulation  analysis,  Stratigraphy,  Ground- 
water, Flow,  Alberta,  Canada. 

A  detailed  hydrogeological  study  was  carried  out 
in  a  region  defined  as  Tp  62-74,  R  1-13,  W5  Mer  in 
north  central  Alberta,  comprising   15,760  sq  km 
effectively  centered  on  the  Special  Waste  Injection 
Site  of  the   Alberta  Special   Waste   Management 
Corp.  The  objective  was  the  selection  of  aquifers 
for  environmentally  safe  disposal  of  mine  wastes 
The  9-step  approach  included  (1)  identification  of 
the   major   hydrogeological    and    economic    con- 
straints, (2)  an  analysis  of  the  natural  flow  system 
for  all  hydrostratigraphic  units  between  the  Lower 
Cretaceous  Viking  Sandstone  Aquifer  and  the  Pre- 
cambrian  basement,  (3)  numerical  simulation  of  the 
flow  in  effectively  the  entire  Phanerozoic  sequence 
to    obtain    conformance    with    the    natural    flow 
system,    and    (4)    perturbation    of   the    numerical 
model  at  an  injection  rate  of  225  cu  m/d  in  two 
potential  injection  aquifers  to  test  the  degree  of 
confinement  of  the  pressure  build-up.  The  study 
was  based  on  examination  and   interpretation  of 
stratigraphic   information   from    3,276   wells,   635 
drillstem  tests,  3,477  core  analyses,  and  645  forma- 
tion water  analyses  from  the  files  of  the  Energy 
Resources  Conservation  Board,  using  specialized 
software  developed  by  the  Basin  Analysis  Group, 
and  the  three-dimensional   finite  element   ground 
water  model  FE3DGW.  The  preferred  injection 
unit  is  the  basal  portion  of  the  Wabamun-Winter- 
burn  Aquifer,  with  the  Basal  Cambrian  Sandstone 
as  a  less-desirable  back-up  injection  aquifer.  (See 
also  W89-01661)  (Author's  abstract) 
W89-01673 


EVALUATION  OF  PAINT  FILTER  TEST 
METHOD  TO  DETERMINE  FREE  LIQUID  IN 
WASTE  SAMPLES, 

Empire-Thomsen,  Groton,  NY. 

M.  B.  Rinaldo-Lee. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

409-416,  1  fig,  3  tab,  3  ref. 

Descriptors:  'Waste  analysis,  'Waste  characteris- 
tics, 'Testing  procedures,  Waste  disposal,  Land- 
fills, Hazardous  wastes,  Paint  filter  test,  Statistics. 

The  results  from  a  round-robin  testing  program  to 
evaluate  the  paint  filter  test  method  developed  by 
the  U.S.  Environmental  Protection  agency  (EPA) 
to  determine  whether  a  waste  contains  free  liquid 
are  presented.  Regulations  prohibiting  disposal  of 
waste  containing  free  liquids  in  landfills  were  the 
impetus  for  developing  the  test  method.  Six  labora- 
tories performed  the  paint  filter  test  on  four  waste 
samples  to  determine  (1)  whether  the  waste  con- 
tained free  liquid  and  (2)  the  percent  free  liquid 
released  by  the  waste.  The  four  waste  samples 
were  from  two  wastes;  one  waste  was  mixed  with 
three  different  amounts  of  water  to  provide  three 
waste  samples.  The  results  show  a  large  variance 
between   the  laboratories.   The  large   variance  is 
attributed  mainly  to  sample  preparation.  The  par- 
ticipating laboratories  noted  two  other  major  prob- 
lems with  the  test:  (1)  separation  of  the  mesh  from 
the  cardboard  filter  holder  during  testing  and  (2) 
differences  in  filter  design,  which  could  influence 
test  results.  (See  also  W89-01634)  (Author's  ab- 
stract) 
W89-01659 


DISPOSAL  SITE  MONITORING  DATA:  OB- 
SERVATIONS AND  STRATEGY  IMPLICA- 
TIONS 

Lockheed  Electronics  Co.,  Inc.,  Las  Vegas,  NV. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01669 


POTENTIAL  RISKS  TO  A  SOLE-SOURCE  AQ- 
UIFER RECHARGE  AREA  FROM  WASTE  DIS- 
POSAL ACTIVITIES:  A  CASE  STUDY, 

Geological  Survey,  Baton  Rouge,  LA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01670 


CASE  STUDY  OF  THE  EFFECTS  OF  BRINE 
ON  A  COMPACTED  CLAY  TILL  LINER, 

Golder  Associates,  Vancouver  (British  Columbia). 
For  primary  bibliographic  entry  see  Field  8D. 
W89-01671 


SWAN  HILLS  FACILITY  OF  ALBERTA  SPE- 
CIAL WASTE  MANAGEMENT  CORPORA- 
TION: EVALUATION  FOR  DEEP  WASTE  DIS- 
POSAL, 

Alberta  Research  Council,  Edmonton. 
B.  Hitchon,  C.  M.  Sauveplane,  S.  Bachu,  and  A.  T. 
Lytviak. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.   1985.  p  115-121,  7  fig,   1  tab,  6  ref. 

Descriptors:  'Model  studies,  'Underground  waste 
disposal,  'Injection  wells,  'Disposal  wells,  *Geo- 


COMPARISON  OF  LANDFILL  DESIGN  AL- 
TERNATIVES BASED  ON  GROUND  WATER 
FLOW  MODELING, 

Gartner  Lee  Associates  Ltd.,  Markham  (Ontario). 
R.  G.  McLaren,  S.  C.  Hollingshead,  and  K.  G. 
Kennedy. 

IN-  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  171-175,  8  fig,  1  tab,  14  ref. 

Descriptors:  'Landfills,  'Aquifers,  'Groundwater 
movement,  'Model  studies,  'Geohydrology,  Finite 
element  method,  Computer  models,  Water  table, 
Comparison  studies,  Spring  water,  Seep  water, 
Leachates,  Environmental  protection. 

Hydrogeologic  performance  must  be  considered  a 
key  aspect  of  engineered  landfill  design  in  order  to 
maximize  environmental  protection.  A  two-dimen- 
sional finite-element  computer  model  was  used  to 
generically  compare  impacts  of  the  ground  water 
flow  system   for  three  landfill  design  configura- 
tions: above-ground,  shallow  entombed  and  con- 
ventional. Site  conditions  that  were  simulated  con- 
sisted of  thick,  fine-grained  soil  deposits  underlain 
by  an  aquifer.  Baseline  hydrogeology  was  estab- 
lished by  modeling  the  initial  site  conditions  until 
good  agreement  was  reached  with  hydrogeologic 
field  studies  of  similar  sites  in  southwestern  Ontar- 
io. Each  of  the  three  landfill  configurations  was 
superimposed    on    the    baseline    model.    Ground 
water  flow  was  predicted  according  to  potential 
water  table  conditions  in  the  landfill,  in  both  the 
passive  and  active  operational  mode.  The  use  of  an 
active  leachate  collection  system  allows  the  water 
table  in  any  of  the  three  design  configurations  to  be 
manipulated.  Reduced  hydraulic  head  in  the  land- 
fill   minimizes    the    impact    on    the    surrounding 
ground  water  flow  system.  However,  in  the  pas- 
sive mode  or  in  the  long-term  when  active  leachate 
collection   systems  may  not  be  relied   upon,   the 
shallow  entombed  configuration  produced  the  least 
flow  of  leachate  from   the  landfill.  The  shallow 
entombed  alternative  also  demonstrated  the  least 
tendency  to  produce  leachate  springs  or  seeps  at 
the  landfill  surface.  In  all  cases  the  cover  system 
proved  a  key  design  element  since  it  directly  af- 
fected the  rate  of  leachate  generation.  These  re- 
sults demonstrate  that  this  method  of  analysis  is  an 
effective  technique  for  site-specific  landfill  design 
which  can  provide  valuable  guidelines  to  design 
engineers.    (See    also    W89-01661)    (Author's    ab- 
stract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E — Ultimate  Disposal  Of  Wastes 


W89-01680 


STATUS  REPORT:  THE  USE  OK  ENGI- 
NEERED COVERS  AT  WASTE  DISPOSAL 
SITES, 

Golder  Associates.  Mississauga  (Ontario). 
T.  A.  Mclelwain.  and  D.  W.  Reades. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble  Dilemma.    National   Water   Well   Association, 
Dublin,  OH.  1985.  p  176-182,  7  fig,  4  ref.  Environ- 
ment Canada  DSS  Contract  52SS.  KE  145-4-0341. 

Descriptors:  'Waste  disposal,  *Waste  management, 
•Underground  waste  disposal,  'Environmental  en- 
gineering, Covers,  Design,  Construction,  Perform- 
ance evaluation.  Hazardous  materials. 

A  recent  study  commissioned  by  the  Waste  Man- 
agement Branch  of  Environment  Canada  has  eval- 
uated the  current  state-of-the-art  in  the  field  of 
engineered  final  cover  systems  at  North  American 
and  western  European  waste  management  facili- 
ties Details  of  design,  construction  and  perform- 
ance monitoring  at  specific  waste  management 
sites,  where  specially  engineered  final  cover  sys- 
tems have  been  installed,  were  solicited  by  means 
of  an  industry  user  questionnaire  sent  to  more  than 
100  contacts  active  in  the  waste  management  field. 
The  study  findings  are  illustrated  by  means  of  field 
examples  of  cover  applications  installed  over  vari- 
ous types  of  waste  in  various  environments  and 
designed  to  meet  site-specific  criteria.  Based  on  the 
information  collected,  it  appears  that  covers  made 
of  compacted  natural  materials  alone  are  inad- 
equate in  the  long  term,  whereas  covers  using 
augmented  soils  or  synthetic  membranes  show  the 
greatest  potential  for  widespread  use  based  on  ob- 
served performance.  Reported  failure  mechanisms 
associated  with  evolving  design  requirements  of 
coyer  applications  to  meet  specific  objectives  are 
being  investigated  at  numerous  government,  indus- 
try and  academic  institutions.  The  recent  study 
findings  have  identified  specific  aspects  of  engi- 
neered cover  design,  construction  and  perform- 
ance monitoring  that  would  benefit  from  additional 
research.  (See  also  W89-01661)  (Author's  abstract) 
W89-01681 


EVALUATING  THE  EFFECTIVENESS  OF  AN 
ASPHALT  CAP  AT  A  SUPERFUND  SITE, 
JRB    Associates,    Inc.,    McLean,    VA.    Ground 
Water  Section. 
E.  W.  Rcpa. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  183-191,  3  fig,  6  tab,  10  ref. 
Environmental  Protection  Agency  Contract  68-03- 
31  13.  Work  Assignment  No.  39-5. 

Descriptors:  'Waste  disposal.  'Materials,  'Waste 
management,  'Environmental  engineering,  'Un- 
derground waste  disposal,  Asphalt  caps,  Design, 
Construction.  Performance  evaluation.  Hazardous 
materials. 

An  asphalt  concrete  cap  was  installed  on  a  portion 
of  a  Superfund  site  as  a  temporary  remedial  action 
to  reduce  the  amount  of  precipitation  contacting 
the  contaminated  portions  of  the  site  and  subse- 
quently running  off  or  infiltrating  through  the  sur- 
face. To  determine  the  effectiveness  of  the  cap  in 
achieving  these  objectives,  asphalt  cores  were 
taken  from  selected  areas  to  be  tested  to  determine 
their  permeability  and  percent  air  voids.  These 
data  were  compared  to  published  values  of  perme- 
ability and  percent  air  voids  for  hydraulic  asphalt 
concretes  Study  results  showed  that  the  cap  did 
not  achieve  the  desired  objectives  of  the  remedial 
action.  The  emplaced  asphalt  cap  was  found  to  be 
highly  permeable  (.14  cm/sec),  permeabilities  were 
consistent   across   the   cap   regardless  of  sampling 

location  (mats  versus  joints),  and  permeabilities 

were  directly  related  to  percent  air  voids  In  order 
to  effectively  install  an  impermeable  asphalt  con- 
crete cap.  the  following  design  and  construction 
criteria  are  recommended:  (1)  maintaining  asphalt 
content  between  6-9.5%,  (2)  maintaining  mineral 
filler  content  between  8-13%,  (3)  matching  coarser 
aggregates  to  compacted  depth  to  ensure  proper 
compaction  without  bridging  of  the  aggregate,  (4) 
compacting  the  asphalt  concrete  to  4%  or  less  air 


voids,  (5)  preparing  a  proper  subgrade  to  drain  the 
water  under  the  pavement  and  provide  a  stable 
foundation,  (6)  sloping  the  joint  edges  at  a  1:1  slope 
to  ensure  proper  compaction,  (7)  applying  a  tack 
coat  to  joint  edges  to  ensure  bonding,  (8)  sealing 
the  surface  with  an  asphalt  sealer,  and  (9)  prepar- 
ing test  samples  for  laboratory  and  field  testing. 
(See  also  W89-01661)  (Author's  abstract) 
W89-01682 


GROUND  WATER  CONTAMINATION  ASSO- 
CIATED WITH  WASTE  DISPOSAL  INTO  A 
WATER-FILLED  OPEN-PIT  COAL  MINE, 

Alberta  Environment,  Edmonton. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01683 


RISK  ASSESSMENT  OF  DEEP  WELL  INJEC- 
TION SYSTEMS, 

Underground  Resource  Management,  Inc.,  Austin, 
TX. 

R.  T.  Kent,  and  M.  E.  Bentley. 
IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.   National   Water  Well  Association, 
Dublin,  OH.  1985.  p  233-242,  1  fig,  37  ref. 

Descriptors:  'Disposal  wells,  'Path  of  pollutants, 
'Injection  wells,  'Underground  waste  disposal. 
'Liquid  wastes,  'Industrial  wastes,  'Groundwater 
pollution,  Contamination,  Risk  assessment,  Hazard- 
ous materials. 

Injection  wells  have  been  used  to  dispose  of  liquid 
wastes  for  more  than  50  years.  In  1984  there  were 
more  than  450  industrial  waste  disposal  wells  in  the 
U.S.  Thousands  of  additional  injection  wells  dis- 
pose of  brine  produced  in  association  with  oil  or 
gas.  As  part  of  the  current  national  reevaluation  of 
the  viability  of  injection  wells,  past  failures  should 
be  reassessed  to  determine  the  adequacy  of  current 
technology  and  regulation  to  prevent  their  recur- 
rence. Although  a  significant  body  of  literature 
exists  concerning  the  engineering  of  injection  well 
systems,  little  has  been  published  concerning  the 
technical  or  geologic  aspects  of  injection  well  fail- 
ures. This  paper  gives  several  examples  of  each  of 
the  primary  types  of  failures  that  have  occurred  in 
the  past.  The  case  histories  reviewed  include  wells 
located  in  Ontario,  Pennsylvania,  Colorado,  Texas, 
Alabama,  Ohio,  Florida  and  New  York.  Failure 
occurrences  generally  fall  into  5  categories.  These 
are:  (1)  leakage  from  the  well;  (2)  upward  migra- 
tion through  nearby  wellbores;  (3)  upward  migra- 
tion through  channels  in  the  cement  adjacent  to 
the  casing  or  wellbore  of  the  injection  well;  (4) 
upward  migration  through  faults  or  fractures;  and 
(5)  generation  of  seismic  activity.  Many  failures 
have  not  led  to  contamination  of  the  environment. 
This  lack  of  contamination  was,  in  many  instances, 
due  as  much  to  fortuitous  geologic  conditions  as  to 
design  criteria.  The  experience  learned  from  these 
case  histories,  however,  can  be  used  to  develop 
safer  siting,  design,  and  operating  programs  for 
injection  wells.  (See  also  W89-01661)  (Author's 
abstract) 
W89-01688 


DEEP-WELL  DISPOSAL  FORMATIONS,  A 
VALUABLE  RESOURCE, 

Williams  Bros.  Engineering  Co.,  Tulsa,  OK. 
R.  W.  Amstutz. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  243-246,  2  fig,  2  ref. 

Descriptors:  'Injection  wells,  'Underground  waste 
disposal,  'Liquid  wastes,  'Disposal  wells,  'Indus- 
trial wastes,  'Chemical  industry,  'Oil  industry, 
Hazardous  materials,  Operating  costs,  Well  regula- 
tions. 

Some  geological  formations  have  the  required 
characteristics  for  safe,  permanent  storage  of  liquid 
hazardous  wastes.  They  are  effectively  sealed  and 
separated  from  the  overlying  shallow  fresh  waters. 
Disposal  of  oil-field  brines  into  deep  wells  for  the 
pasi  50-60  years  was  a  good  concept  but  it  often 
was  carelessly  carried  out  causing  considerable 
environmental  damage.  Industrial  disposal  wells 
installed  today,  in  compliance  with  EPA  and  state 


regulations,  pose  almost  zero  risk  to  the  environ- 
ment. There  were  195  active  Class  I  wells  in 
operation  in  1984,  2/3  of  them  in  Texas  and  Louisi- 
ana. Approximately  1/2  of  the  wastes  is  from  man- 
ufacturers of  organic  chemicals  and  1/4  from  pe- 
troleum refiners.  There  are  15  characteristics 
which  are  needed  for  the  ideal  disposal  formation. 
The  Arbuckle  Formation  in  Oklahoma  and  some 
surrounding  states  is  one  of  the  formations  that  has 
all  of  these  criteria.  Installation  costs  of  approved 
disposal  well  systems  may  cost  $500,000  to 
$1,500,000  or  more.  Operating  costs  for  large  sys- 
tems are  in  the  range  of  0.2  cents  per  gallon  (.05 
cents  per  liter)  or  more.  Three  decades  of  relative- 
ly safe  experience  in  deep-well  injection  compared 
with  the  poor  record  of  lagoons,  landfills,  dumps 
and  ponds  confirms  that  careful  injection  into  Class 
I  wells  is  an  appropriate  procedure  for  permanent 
disposal  of  hazardous  liquid  wastes.  (See  also  W89- 
01661)  (Author's  abstract) 
W89-01689 


EVALUATION  OF  HAZARDOUS  LIQUID 
WASTE  DISPOSAL, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
R.  D.  Brower,  I.  Krapac,  B.  R.  Hensel,  A.  P. 
Visocky,  and  G.  R.  Peyton. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  247-254,  8  fig,  8  ref. 

Descriptors:  'Injection  wells,  'Underground  waste 
disposal,  'Liquid  wastes,  'Industrial  wastes,  'Con- 
tamination, Well  regulations,  Hazardous  materials, 
Surface  runoff.  Monitoring,  Illinois. 

Illinois  currently  has  9  Class  I  injection  wells  at  7 
industrial  sites,  where  liquid  industrial  wastes  are 
injected  into  geologic  formations  at  depths  ranging 
from  470  to  1683  m  (1540  to  5524  ft).  This  disposal 
practice  began  20  years  ago.  The  Illinois  State 
Legislature  recently  mandated  an  evaluation  of  the 
adequacy  of  the  Underground  Injection  Control 
(UIC)  program.  The  Illinois  State  Geological 
Survey  and  the  Illinois  State  Water  Survey  are 
assessing:  (1)  current  regulations  and  regulatory 
practices  for  Class  I  wells,  (2)  amount  and  chemi- 
cal character  of  the  injected  wastes,  (3)  construc- 
tion and  monitoring  practices  of  disposal  well  fa- 
cilities, (4)  geologic  settings  of  deep-well  injection, 
(5)  environmental  and  economic  impacts  of  alter- 
native disposal  options.  Injection  of  industrial 
wastes  in  Illinois  totals  approximately  1.1  million 
cu  m  (300  million  U.S.  gallons)  annually.  The 
chemical  character  of  these  wastes  is  quite  diverse, 
ranging  from  very  alkaline  chlorinated  organics 
with  pH  of  13  to  acidic  inorganic  salts  with  pH  of 
<2.  Contaminated  surface  runoff  from  plant  facili- 
ties represents  a  significant  fraction  of  the  injected 
waste  volume  Historically,  there  have  been  few 
operational  difficulties  with  most  of  these  wells 
and  any  losses  from  disposal  systems  have  been 
limited  to  minor  leakages  upstream  from  well 
heads.  Recently  adopted  regulations,  coupled  with 
increasing  interest  in  more  comprehensive  moni- 
toring of  all  phases  of  hazardous  waste  disposal, 
are  requiring  careful  evaluation  of  all  aspects  of 
deep-well  disposal  of  these  wastes.  This  may  neces- 
sitate upgrading  of  regulatory  practices  to  meet  the 
intent  of  the  regulations,  particularly  in  certain 
areas  of  monitoring.  (See  also  W89-01661)  (Au- 
thor's abstract) 
W89-01690 


USE  OF  BIOASSAY  AND  ASSOCIATED  TESTS 
IN  DREDGED  MATERIAL  AND  DISPOSAL 
MANAGEMENT, 

Corps  of  Engineers,  Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-0I722 


ECOLOGICAL  CONSIDERATIONS  IN  WET- 
LANDS TREATMENT  OF  MUNICIPAL 
WASTEWATERS. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01827 
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WETLAND  SYSTEMS  FOR  WASTEWATER 
TREATMENT:  ENGINEERING  APPLICA- 
TIONS, 

Ramlit  Associates,  Inc.,  Berkeley,  CA. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-01828 


DESIGN  AND  USE  OF  ARTIFICIAL  WET- 
LANDS, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Policy  and  Planning  Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01829 

MOSQUITO  CONSIDERATIONS  IN  THE 
DESIGN  OF  WETLAND  SYSTEMS  FOR  THE 
TREATMENT  OF  WASTEWATER, 

Dewante  and  Stowell,  Sacramento,  CA. 

For  primary   bibliographic  entry   see   Field   5D. 

W89-01830 

CONSIDERATIONS  FOR  WETLAND  TREAT- 
MENT OF  SPENT  GEOTHERMAL  FLUIDS, 

CH2M,  Inc.,  Portland,  OR. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-01831 


ENERGY  FLOW  IN  WETLANDS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 

and  Wildlife  Management. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01834 


WASTEWATER  INPUT  TO  COASTAL  WET- 
LANDS: MANAGEMENT  CONCERNS, 

San  Diego  State  Univ.,  CA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01835 


COMPARISONS  OF  THE  PROCESSING  OF 
ELEMENTS  BY  ECOSYSTEMS,  I:  NUTRI- 
ENTS, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01836 

EFFECT  OF  NATURAL  HYDROPERIOD 
FLUCTUATIONS  ON  FRESHWATER  WET- 
LANDS RECEIVING  ADDED  NUTRIENTS, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01838 


SIGNIFICANCE  OF  HYDROLOGY  TO  WET- 
LAND NUTRIENT  PROCESSING, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary   bibliographic   entry   see   Field    5D. 

W89-01839 


TERRESTRIAL  COMMUNITIES:  FROM 
MESIC  TO  HYDRIC, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 
W.  B.  Jackson. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  224-230,  1 
tab,  21  ref. 

Descriptors:  *Wetlands,  'Wetlands  treatment, 
•Water  pollution  effects,  *Wastewater  disposal, 
•Land  disposal,  Ecological  effects,  Ecosystems, 
Coliforms,  Birds,  Mammals,  Foreests,  Peat  bags, 
Wastewater  irrigation,  Viruses. 

Changes  in  animal  and  plant  communities  in  four 
areas  used  for  wastewater  effluent  disposal  are 
described.  Two  of  the  disposable  areas  were  wood- 
land sites;  in  the  third  case,  clarified  effluent  was 
used  for  crop  irrigation  and  the  fourth  case  used 
peatland  for  effluent  disposal.  The  potential  for 


biomagnification  through  the  animal  community 
remains  a  concern  of  unknown  dimensions.  Both 
birds  and  small  mammals  are  known  reservoirs  for 
several  of  the  viral  encephalitides.  Enteric  orga- 
nisms are  of  obvious  concern.  However,  in  the 
peatland  project,  the  peatland  itself  contained  mod- 
erate levels  of  nonfood  coliforms,  and  it  was  decid- 
ed that  no  chlorination  of  the  effluent  was  neces- 
sary. In  a  decade-long  study  of  one  small  woodlot, 
soil  moisture  levels  in  the  spring  and  late  summer 
were  especially  critical  for  seed  germination  and 
seedling  survival,  respectively.  Interactions  with 
soil  type,  soil  chemistry,  and  topography  also  oc- 
curred. Consequently,  the  composition  of  the  her- 
baceous community  and  the  availability  of  woody 
seedlings  could  shift  dramatically,  and  a  single 
series  of  quadrat  data  could  result  in  a  nonrepre- 
sentative  assessment  of  the  community.  Enrich- 
ment and  enhancement  of  these  environments  may 
have  other  impacts.  Usually  focuses  of  efforts  are 
on  'damaged'  ecosystems,  on  subclimax  or  discli- 
max  communities,  on  cut-over  or  scrub  environ- 
ments. Even  so,  community  structure  is  present, 
and  environmental  inputs  will  influence  those  com- 
munities and  ecosystems.  Even  though  a  'degrad- 
ed' environment  may  be  affected,  the  objective  can 
be  enhancement  rather  than  further  degradation  or 
increasing  environmental  hazard.  (See  also  W89- 
01827)  (Lantz-PTT) 
W  89-0 1841 

VEGETATION  IN  WETLANDS  RECEIVING 
SEWAGE  EFFLUENT:  THE  IMPORTANCE  OF 
THE  SEED  BANK, 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01842 


PUBLIC  HEALTH  IMPLICATIONS  OF 
SEWAGE  APPLICATIONS  ON  WETLANDS: 
MICROBIOLOGICAL  ASPECTS, 

Massachusetts  Univ.  at  Boston.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01843 


WILDLIFE  HEALTH  IMPLICATIONS  OF 
SEWAGE  DISPOSAL  IN  WETLANDS, 

National  Wildlife  Health  Lab.,  Madison,  WI. 
M.  Friend. 

IN:  Ecological  Considerations  in  Wetlands  Treat- 
ment of  Municipal  Wastewaters.  Van  Nostrand 
Reinhold  Company,  New  York.  1985.  p  262-269, 
21  ref. 

Descriptors:  *Environmental  impact,  *Wetlands 
treatment,  *Wildlife,  'Wastewater  disposal,  ♦Wet- 
lands, 'Pathogens,  Water  pollution  effects,  Envi- 
ronmental effects,  Chemical  properties,  Physical 
properties,  Animal  diseases,  Marshes. 

Wildlife  health  concerns  associated  with  disposal 
of  sewage  effluent  in  wetlands  are  of  three  primary 
types:  (1)  introduction  of  pathogens,  (2)  introduc- 
tion of  pollutants  that  adversely  impact  on  host 
body  defense  mechanisms,  and  (3)  changes  in  the 
physical  and  chemical  properties  of  wetlands  that 
favor  the  development  and  maintenance  of  disease 
problems.  Unlike  the  situation  with  human  health 
concerns,  introduction  of  pathogens  is  not  the 
major  concern  regarding  wildlife  health.  Instead, 
the  focus  of  attention  needs  to  be  directed  at 
environmental  changes  likely  to  take  place  as  a 
result  of  effluent  discharges  into  different  types  of 
wetlands.  Unless  these  changes  are  adequately  ad- 
dressed from  a  disease  perspective,  marshes  uti- 
lized for  sewage  disposal  could  become  disease 
incubators  and  wildlife  death  traps.  This  result 
would  be  unfortunate  because  the  backlash  would 
likely  negate  the  potentially  beneficial  aspects  of 
the  use  of  sewage  wastewater  for  the  creation  of 
new  wetlands  and  have  a  severe  impact  on 
progress  being  made  towards  evaluation  of  the 
compatibility  of  wildlife  and  sewage  effluents.  (See 
also  W89-01827)  (Lantz-PTT) 
W89-01844 


MICROBIOLOGICAL  STUDIES  OF  MUNICI- 
PAL WASTE  RELEASE  TO  AQUATIC  ENVI- 
RONMENTS, 


Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For   primary   bibliographic   entry   see   Field    5D. 
W89-01845 


MICROBIAL  TRANSFORMATIONS  OF  DE- 
TRITAL  CARBON  IN  WETLAND  ECOSYS- 
TEMS: EFFECTS  OF  ENVIRONMENTAL 
STRESS, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01846 


AGING  PHENOMENA  IN  WASTEWATER 
WETLANDS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01850 

ECOLOGICAL  EVALUATION  PROCEDURE 
FOR  DETERMINING  WETLAND  SUITABIL- 
ITY FOR  WASTEWATER  TREATMENT  AND 
DISCHARGES, 

Southeast  Wisconsin  Regional  Planning  Commis- 
sion, Waukesha. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-01852 

MANAGEMENT  POTENTIAL  FOR  NUTRIENT 
REMOVAL  IN  FORESTED  WETLANDS, 

East   Carolina   Univ.,   Greenville,   NC.   Dept.   of 

Biology. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-01853 

WETLAND-WASTEWATER  ECONOMICS, 

Williams  and  Works,  Grand  Rapids,  MI. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01854 

COMPARATIVE  TOXICITY  OF  WHOLE  AND 
LIQUID  PHASE  SEWAGE  SLUDGES  TO 
MARINE  ORGANISMS, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01945 


APPROACH  TO  SEWAGE  SLUDGE  BIOACCU- 
MULATION  POTENTIAL  TESTS, 

Ecological  Analysts,  Inc.,  Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01946 

STATISTICAL  TEST  PROCEDURE  FOR  EF- 
FLUENT TOXICITY  SCREENING, 

SCI  Data  Systems,  Inc.,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01949 

ISOLATION  AND  CHEMICAL  CHARACTER- 
IZATION OF  PETROLEUM  REFINERY 
WASTEWATER  FRACTIONS  ACUTELY 
LETHAL  TO  DAPHNIA  MAGNA, 

Enwright  Labs.,  Greenville,  SC. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01950 

IMPLICATIONS  OF  WASTE  DISPOSAL  IN 
COASTAL  WATERS  ON  FISH  POPULATIONS, 

National  Marine  Fisheries  Service,  Beaufort,  NC. 

Beaufort  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01954 

PROCEEDINGS  OF  THE  42ND  INDUSTRIAL 
WASTE  CONFERENCE. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-02O06 
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IMPLEMENTATION  AND  ENFORCEMENT 
OF  AN  INDUSTRIAL  WASTE  PRETREAT- 
MENT  PROGRAM  IN  ORLANDO,  FLORIDA, 

Orlando.  FL. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02008 


COST  ALLOCATION  AT  SUPERFUND  SITES, 

Environmental      Resources      Management-North 

Central.  Inc..  Deerfield,  IL. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02009 


COOPERATIVE  EFFORT  TO  REMEDIATE  A 
HISTORICAL  PCB  DISPOSAL  SITE, 

Aluminum  Co.  of  America,  Davenport,  IA.  Dav- 
enport Works. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-02010 


MANUFACTURED  GAS  WASTE  DISPOSAL 
INVESTIGATIONS.  TWO  CASE  STUDIES  IN 
IOWA. 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-020 11 


STABILIZATION  OF  A  THERMALLY  SENSI- 
TIVE NITRO-COMPOUND  WASTE, 

Air  Products  and  Chemicals,  Inc.,  Allentown,  PA. 
Chemicals  Div. 
K.  B.  Adams. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.   1988.  p  75-84,  6  fig,  5  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Stabiliza- 
tion, 'Hazardous  wastes,  'Nitrogen  compounds, 
•Waste  disposal,  Landfills,  Regulations,  Pilot 
plants. 

A  stabilization  process  for  thermally  sensitive 
nitro-compound  wastes  was  developed  and  opti- 
mized satisfying  the  initial  disposal  criteria  of:  (1) 
an  irreversible  chemical  reaction  of  the  free-liquid 
water;  (2)  a  stabilization  recipe  which  allowed 
processing  in  conventional  solids  blending  equip- 
ment; and  (3)  a  stabilized  waste  product  with  the 
physical  and  chemical  characteristics  satisfying 
regulatory  agency  and  landfill  operator  disposal 
qualifications.  Thermal  analysis  techniques  identi- 
fied the  increased  decomposition  sensitivity  of 
alkali-stabilized  wastes.  Small  scale  laboratory  ex- 
periments effectively  predicted  the  exotherms  of 
stabilization  reactions  and  established  stabilization 
agent  specifications  to  mitigate  excessive  tempera- 
ture rise.  Pilot  testing  was  critical  in  refining  the 
stabilization  recipe  to  meet  processing  limitations 
of  commercial  scale  equipment.  The  result  was  a 
safe  and  effective  stabilization  process  to  remove 
and  dispose  thermally  sensitive  waste  and  permit 
ultimate  closure  of  the  Resource  Conservation  a 
Recovery  Act  surface  impoundment.  (See  also 
W89-02006)  (Lantz-PTT) 
W89-02014 


IMPROVING  STABILITY  OF  A  PAPER  MILL 
SLUDGE, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-02021 


USE  OF  CHRONIC  BIOASSAYS  FOR  PULP 
AND  PAPER  MILL  EFFLUENTS  IN  WISCON- 
SIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02031 


DEVELOPMENT  OF  TREATMENT  ALTERNA- 
TIVES THROUGH  AN  UNDERSTANDING  OF 
WASTE  CHEMISTRY, 
RECRA  Environmental,  Inc.,  Amherst,  NY. 
For   primary   bibliographic   entry   see   Field    5D. 
W89-02036 


WASTE  REDUCTION  IN  ILLINOIS:  AN  OVER- 
VIEW, 

Illinois  State  Water  Survey  Div.,  Savoy.  Hazard- 
ous Waste  Research  and  Information  Center. 
For   primary   bibliographic   entry   see   Field   5G. 
W89-02037 


STUDY  AND  IMPLEMENTATION  OF  WASTE 
MINIMIZATION  AT  IBM  AUSTIN, 

Montgomery  (James  M),  Inc.,  Pasadena,  CA. 
D.  R.  Wilkes,  and  M.  K.  Young. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  331-340,  5  fig,  7  ref. 

Descriptors:  'Waste  management,  'Waste  minimi- 
zation, 'Waste  disposal,  'Wastewater  treatment, 
Waste  reductions,  Sludge,  Recycling,  Separation 
processes,  Hazardous  wastes,  Austin.  Texas,  Proc- 
ess water,  Electronics  industry. 

IBM  contracted,  in  the  fall  of  1985,  for  a  study  to 
evaluate  all  of  the  waste-producing  processes  at  its 
Austin,  Texas,  facility  for  potential  ways  to  im- 
prove waste  management,  principally  through 
waste  reduction.  The  objective  of  this  effort  cen- 
tered around  a  comprehensive  and  thorough  eval- 
uation of  alternative  waste  management  proce- 
dures for  each  waste  streams,  motivated  by  poten- 
tial savings  on  waste  management  costs  but  also 
the  reduction  of  liability  at  disposal  sites.  The 
processes  at  the  plant  generate  a  variety  of  hazard- 
ous and  nonhazardous  wastes.  In  terms  of  volume, 
the  largest  category  of  wastes  is  process 
wastewater.  Another  large  volume  waste  is 
wastewater  treatment  sludge  generated  from  the 
onsite  facility.  Other  types  of  wastes  include  spent 
solvents,  used  oil,  scrap  copper,  laboratory  wastes, 
soldering  residues,  and  dilute  organic  wastewaters. 
Waste  management  methods  range  from  onsite  sol- 
vent recovery  to  offsite  incineration.  Onsite  treat- 
ment is  used  for  the  majority  of  the  high  volume 
liquid  hazardous  waste  streams.  For  both  hazard- 
ous and  nonhazardous  drummed  wastes,  the  pre- 
dominant method  is  offsite  disposal  followed  by 
offsite  reclamation/recycle.  The  major  finding  of 
the  study  are:  (1)  source  reduction  measures  in- 
cluding general  housekeeping  changes,  waste  seg- 
regation and/or  compaction  and  waste  storage 
container  reuse  produced  the  greatest  potential 
savings;  (2)  The  wastes  most  amenable  to  minimi- 
zation were  large  multiple  component  solid  waste 
streams;  and  (3)  Five  of  the  27  process  areas  ac- 
counted for  over  90%  of  the  projected  savings. 
Additional  conclusions  from  the  study  included 
implementation  steps  recommended  as  a  result  of 
observations  during  the  individual  waste  stream 
evaluations.  These  steps  are:  (1)  program  manage- 
ment; (2)  education  and  training;  (3)  waste-specific 
accounting;  and  (4)  coordination  of  further  investi- 
gation. (See  also  W89-02006)  (Lantz-PTT) 
W89-02038 


REGULATION  OF  TOXIC  ORGANICS  IN  IN- 
DUSTRIAL SEWER  DISCHARGES  AT  THE 
SANITATION  DISTRICTS  OF  LOS  ANGELES 
COUNTY, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

J.  G.  Kremer,  M.  P.  Lo,  P.  C.  Martyn,  and  L.  S. 
Directo. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea,  Michigan.    1988.   p   347-371,    13   fig,    13   tab. 

Descriptors:  'Toxic  wastes,  'Wastewater  treat- 
ment, 'Wastewater  disposal,  'Landfills,  'Organic 
compounds,  'Los  Angeles,  'Toxicity,  'Water  pol- 
lution control,  'California,  Municipal  wastewater, 
Heavy  metals,  Cyanide,  Landfills. 

Regulation  of  heavy  metals  and  traditional  pollut- 
ants is  being  accomplished  fairly  well  under  EPA 
and  various  local  pretreatment  programs.  At  the 
Sanitation  Districts  of  Los  Angeles  County,  signifi- 
cant removals  of  traditional  heavy  metal  and  cya- 
nide pollutants  have  occurred.  Implementation  of 
heavy  metal  regulations  has  proceeded  smoothly 
to  control  this  source  of  industrial  pollution.  Prob- 


lems which  were  anticipated  from  heavy  metals 
may  also  have  been  overstated.  In  a  large  sewerage 
system,  most  heavy  metals  enter  the  treatment 
plant  as  inert  solids  combined  with  sulfides.  Prob- 
lems with  leaching  of  heavy  metals  from  landfills 
may  also  not  be  as  widespread  as  believed.  Landfill 
leachates  in  many  southern  California  areas  contain 
little  or  no  heavy  metals.  The  area  of  pollution 
control  which  is  now  evolving  is  that  of  toxic 
organic  pollutants.  There  is  significant  concern  by 
the  residents  of  local  sewerage  agencies  of  long- 
term,  detrimental  effects  from  toxic  organics.  At 
the  Sanitation  Districts  of  Los  Angeles  County, 
short-term  sewerage  system  problems  were  created 
by  organic  pollutants  prior  to  the  current  citizen 
concerns  about  these  pollutants.  In  the  organic 
pollutant  area,  there  is  an  extremely  large  number 
of  compounds  which  can  create  a  span  of  problems 
wider  than  that  encountered  with  traditional  heavy 
metal  pollutants.  These  problems  can  include  air 
pollution,  sewer  clogging,  personnel  toxicity,  treat- 
ment process  upset  and  explosion  hazards.  It  is 
concluded  that  the  traditional  emphasis  of  the  in- 
dustrial waste  control  programs  on  pollutants  such 
as  heavy  metals  and  cyanides,  etc.,  may  now  be 
evolving  into  a  more  positive  control  of  toxic 
organic  materials.  As  this  evolution  occurs,  the 
complexity  of  local  industrial  waste  regulatory  ef- 
forts will  increase.  The  identification  and  evalua- 
tion of  the  numerous  toxic  organic  compounds  and 
their  proper  control  will  require  more  involved 
industrial  waste  control  technology  by  the  local 
sewerage  agency.  (See  also  W89-02006)  (Lantz- 
PTT) 
W89-02040 


COMMUNITY   INVOLVEMENT:   THE   CATA- 
LYTIC FACTOR  IN  WASTE  MANAGEMENT, 

Winsor  Associates,  Ardmore,  PA. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02041 


INTEGRATED  PLANT  FOR  TREATMENT  OF 
DILUTE  HAZARDOUS  WASTE, 

Aerojet  Corp.,  Sacramento,  CA. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-02042 


GEOSYNTHETICS  FOR  USE  IN  WASTE  FA- 
CILITIES, 

S  and  ME,  Inc.,  Fairfield,  OH. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-02043 


CHARACTERIZATION  OF  TREATMENT  RES- 
IDUES FROM  HAZARDOUS  WASTE  TREAT- 
MENT, STORAGE,  AND  DISPOSAL  FACILI- 
TIES, 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02045 


ACCELERATED  AGING  OF  HIGH  DENSITY 
POLYETHYLENE  GEOMEMBRANES:  A 
NOVEL  APPROACH, 

Gundle  Lining  Systems,  Inc.,  Houston,  TX. 
M.  W.  Cadwallader. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  419-428,  7  fig,  3  tab,  18  ref. 

Descriptors:  'Material  engineerings,  'Material 
testing,  'Water  pollution  prevention,  'Linings, 
•Waste  disposal,  'Geomembranes,  'Polyethylene, 
Performance  evaluation,  Polymers,  Temperature, 
Chemical  analysis,  Degradation, 

Results  of  a  thermal-oxidative  degradation  study 
indicate  that  not  all  high  density  polyethylene 
(HDP)  liners  age  the  same.  The  factors  which 
impact  liner  stability  are  probably  not  so  much  a 
function  of  polymer  variety  as  they  are  of  quality 
product  design  and  manufacture.  This  is  not  the 
case  in,  for  instance,  chemical  resistance  testing 
where  as  long  as  polymer  variety  is  correct,  results 
appear  satisfactory.  HDPE  seems  to  be  more  or 
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less  HDPE  in  chemical  resistance  testing.  But  for  W89-02098 
thermal-oxidative  degradation,  nuances  In  product 
design  and  manufacture  such  as  resin  quality,  pro- 
duction heat  history,  and  antioxidant  package  In- 
troduce large  performance  differences  among 
HDPE  liners.  For  testing  the  thermal-oxidative 
stability  of  HDPE  liners,  the  procedure  presented 
in  this  study  works  very  well.  The  procedure  is 
fast,  the  endpoint  to  the  test  is  well  defined,  and 
results  are  reproducible.  A  test  can  be  run  easily  at 
130  C,  which  is  not  much  higher  than  the  110  C 
frequently  used  in  over  aging  tests.  The  test  relates 
well  to  actual  liner  property  performance  since 
consumption  of  oxygen  by  thermal-oxidative  deg- 
radation has  been  correlated  to  loss  of  polymer 
elongation.  To  answer  the  question,  "How  long 
will  the  liner  last',  a  thorough  picture  of  liner  life- 
expectancy  must  be  considered.  Ultraviolet  light 
stability,  chemical  resistance,  and  environmental 
stress  crack  resistance,  in  addition  to  thermal-oxi- 
dative stability,  all  must  be  taken  into  account. 
When  this  is  done,  HDPE  geomembrane  liners 
may  last  a  very  long  time.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02046 


HEAVY  METALS  IN  WASTEWATER  AND 
SLUDGE  TREATMENT  PROCESSES. 

VOLUME  II:  TREATMENT  AND  DISPOSAL. 

CRC  Press,  Inc.,  Boca  Raton,  Florida,  1987.  155p. 
Edited  by  John  N.  Lester. 

Descriptors:  'Sludge,  *Water  pollution  control, 
♦Wastewater  disposal,  *Wastewater  treatment, 
♦Heavy  metals,  Activated  sludge  processes,  Ad- 
sorption, Biodegradation,  Sludge  disposal,  Ocean 
dumping,  Water  quality  control. 

In  the  second  of  two  volumes  on  heavy  metals  in 
wastewater  and  sludge  attention  is  focussed  on 
treatment  and  disposal.  The  six  chapters  cover  the 
following  topics:  (1)  primary  mechanical  treat- 
ment; (2)  biological  treatment;  (3)  sludge  treat- 
ment; (4)  water  treatment  and  reuse;  (5)  sludge 
disposal  to  land;  and  (6)  sludge  disposal  to  sea.  (See 
W89-02105  thru  W89-021 10;  W89-02097) 
W89-02104 


SPENT  CAUSTIC  TREATMENT  AND  DISPOS- 
AL, 

Stone  and   Webster  Engineering  Corp.,   Boston, 

MA.  . 

For  primary  bibliographic   entry  see   Field   5D. 

W89-02047 


IRRIGATION  OF  PASTURE  WITH  MEAT- 
PROCESSING  PLANT  EFFLUENT, 

Meat  Industry  Research  Inst,  of  New  Zealand, 
Hamilton. 

J.  M.  Russell,  and  R.  N.  Cooper. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  491-497,  1  fig,  7  tab,  23  ref. 

Descriptors:  *Wastewater  irrigation,  *Meat  proc- 
essing industry,  'Wastewater  disposal,  Industrial 
wastewater,  Nitrates,  Nitrogen,  Toxicity,  Ground- 
water pollution,  Fertilization. 

Irrigation  with  primary-treated  meat-processing 
plant  effluent  increased  pasture  production  at  all 
nitrogen  loadings  tested  (up  to  2800  kg  N/ha/yr). 
However,  nitrate-nitrogen  levels  in  the  harvested 
grass  also  increased  and  reach  reported  toxic  levels 
at  loadings  between  1200  and  2600  kg  N/ha/yr. 
Suitable  animal  feeding  regimes  should  decrease 
the  toxicity  of  the  pasture  even  at  these  loadings. 
Losses  of  nitrate-nitrogen  to  the  groundwater  in- 
creased with  nitrogen  loading.  The  losses  were 
approximately  100-170  kg  N03-N/ha/yr  at  nitro- 
gen loadings  of  440-600  kg  N/ha/yr,  310-330  kg 
N03-N/ha/yr  at  loadings  of  890-1220  N/ha/yr 
and  as  high  as  1725  kg  N03-N/ha/yr  at  a  nitrogen 
loading  of  2440  kg  N/ha/yr.  The  resulting  nitrate- 
nitrogen  concentration  that  will  enter  the  ground- 
water from  any  site  can  be  calculated  from  these 
losses  and  the  rainfall,  effluent  volume  and  evapo- 
transpiration  data  for  the  site.  In  this  way  a  nitro- 
gen loading  that  will  produce  an  effect  similar  to 
other  land  uses  in  the  area  and  will  not  affect  other 
groundwater  users  can  be  derived.  Meat-process- 
ing effluent  is  a  natural  balanced  fertilizer  and  does 
not  contain  toxic  substances.  So  long  as  due  regard 
is  given  to  groundwater  protection  and  animal 
health,  this  effluent  can  be  safely  used  for  irrigation 
purposes.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02055 


WISCONSIN  GROUNDWATER  QUALITY 
STANDARDS:  CAN  WASTEWATER  LAND 
TREATMENT  SYSTEMS  MEET  THEM, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Div.  of  Environmental  Standards. 
For  primary  bibliographic  entry  see  Field  6E. 
W  89-02080 


SCOPE  OF  THE  PROBLEM, 

Consultants     in     Environmental     Sciences     Ltd. 

London  (England). 

For  primary  bibliographic  entry  see  Field  5C. 


SLUDGE  DISPOSAL  TO  LAND, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

D.  L.  Lake. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  II:  Treatment  and 

Disposal.  CRC  Press,  Inc.,  Boca  Raton,  Florida, 

1987.  p  91-130,  9  tab,  245  ref. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
♦Wastewater  disposal,  'Heavy  metals,  Agriculture, 
Calcium,  Chromium,  Copper,  Nickel,  Lead,  Zinc, 
Speciation,  Economic  aspects,  Ocean  dumping, 
Landfills. 

Treatment    and    disposal    of   large    quantities    of 
sewage  sludge  account  for  approximately  50%  of 
the  total  cost  of  sewage  treatment  in  the  U.K.  or 
about  200  pounds  sterling/yr.  Since  raw  sludges 
contain  between  1  and  7%  solids  which  are  usually 
highly  putrescible  and  offensive,  they  are  frequent- 
ly treated  to  produce  more  stable  and  less  offensive 
sludges  of  reduced  mass  and  pathogenic  content, 
thus  facilitating  their  ultimate  disposal.  Sludge  dis- 
posal options  are  limited  by  economic  constraints, 
primarily  imposed  by  the  rapid  increased  in  the 
cost  of  energy.  In  addition,  sludge  disposal  of  and 
the  relatively  high  levels  of  some  pollutants  which 
become     concentrated     in     the     sludge     during 
wastewater   treatment.   67%   of  the  total   sludge 
produced  in  the  U.K.  is  disposed  of  to  land,  with 
41%  being  applied  to  agricultural  land  and  the 
remainder  being  used  principally  as  landfill  and  for 
land  reclamation.  Of  the  remaining  sludge,  29%  is 
dumped  at  sea,  while  only  4%  is  incinerated.  In 
1982,  the  major  U.S.  sludge  disposal  routes  were 
reported   to  be   land   application   (31%),   landfill 
(24%),  incineration  (21%),  ocean  dumping  (18%), 
and  composting  (1%).  Disposal  to  agricultural  land 
is  not  likely  to  decrease  in  the  near  future  because 
of  restrictions  on  alternative  practices;  the  use  of 
landfill,  for  example,  may  be  severely  restricted  by 
the  cost  and  availability  of  sites.  The  disposal  of 
sewage  sludge  to  agricultural  land  may  have  bene- 
ficial  effects  by   adding   plant   nutrients   such   as 
nitrogen,  phosphorus,  and  essential  trace  elements. 
In  addition,  the  organic  matter  in  sludge  is  of  value 
in  the  maintenance  of  long  term  soil  structure  and 
fertility.  Since  only  about  1%  of  the  total  flow  of 
sewage  to  a  works  is  produced  as  sludge,  and  this 
typically  contains  more  than  50  to  80%  of  the  total 
quantity  of  heavy  metals  entering  the  works,  the 
metals  are  concentrated  to  a  significant  degree.  It 
has  been  estimated  that  approximately  8000  tons  of 
the  six  heavy  metals  Cd,  Cr,  Cu,  Ni,  Pb,  and  Zn 
are  annually  incorporated  into  sludges  in  the  U.K. 
This  chapter  relates  the  behavior  and  environmen- 
tal  impact   of  heavy   metals   present   in   sewage 
sludge  to  disposal  of  this  sludge  to  agricultural 
land.  In  particular,  the  importance  of  the  physical 
and  chemical  speciation  of  these  metals  in  hazard 
assessment    is    discussed.    (See    also    W89-02104) 
(Lantz-PTT) 
W 89-02 109 


SLUDGE  DISPOSAL  TO  SEA, 


Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

P.  W.  W.  Kirk. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  II:  Treatment  and 

Disposal.  CRC  Press,  Inc.,  Boca  Raton,  Florida, 

1987.  p  131-144,  6  tab,  144  ref. 

Descriptors:  ♦Ocean  dumping,  'Sludge  disposal, 
♦Waste  disposal,  Environmental  effects,  Water  pol- 
lution sources,  Marine  environment,  Water  pollu- 
tion effects. 

The  behavior  of  heavy  metals  following  sludge 
disposal  to  sea  has  received  relatively  little  atten- 
tion, with  expenditure  in  the  U.K.  being  directed 
towards  the  monitoring  of  disposal  sites  by  the 
Ministry  of  Agriculture,  Fisheries,  and  Food 
(MAFF)  in  accordance  with  their  statutory  re- 
sponsibilities, in  preference  to  more  fundamental 
research  which  would  be  required  to  gain  an  ap- 
preciation of  the  ultimate  fate  of  heavy  metals 
discharged  to  the  marine  environment.  However, 
the  limited  information  available  may  suggest  that 
some  mobilization  of  heavy  metals  occurs  as  a 
result  of  the  redistribution  of  metals  from  largely 
insoluble  forms  in  sludges  to  soluble  metalloor- 
ganic  complexes,  inorganic  complexes,  and  the  free 
metal  ion.  with  subsequent  effects  on  bioavailabi- 
lity. One  study  concluded  that  the  concentrations 
of  heavy  metals  in  estuarine  sediments  do  not 
necessarily  reflect  the  biological  availability  of 
sediment-bound  metals  to  benthic  organisms,  al- 
though the  metal  distribution  in  the  particulate  size 
fractions  of  the  sediment  and  the  mechanism  of 
metal  binding  to  the  particulates  were  instrumental 
in  determining  metal  availability.  It  is  generally 
accepted  that  there  is  insufficient  evidence  present- 
ly available  to  demonstrate  that  there  are  no  harm- 
ful or  unacceptable  effects  resulting  from  sludge 
disposal  to  sea,  particularly  with  regard  to  adverse 
effects  on  marine  biota  and  bioaccumulation. 
Present  defensive  research  and  monitoring  work 
on  dumping  at  sea  is  inadequate  in  relation  to  the 
scale  of  this  disposal  practice.  (See  also  W89- 
02104)  (Lantz-PTT) 
W89-02110 


DISPOSAL  ACTIVITIES  AS  A  SOURCE  OF 
CONTAMINANTS  TO  LARGE  LAKES, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02160 

INTEGRATED  WASTE  MANAGEMENT:  AN 
INDUSTRIAL  PERSPECTIVE, 

Dow  Chemical  Co.,  Midland,  MI. 
D.  W.  Calvin,  J.  M.  Rio,  and  B.  L.  Haviland. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  165-175,  3  fig. 

Descriptors:  ♦Chemical  industry,  ♦Waste  manage- 
ment, ♦Waste  disposal,  ♦Wastewater  treatment, 
Environmental  protection,  Reclamation,  Landfills, 
Incineration,  Water  pollution  prevention.  Industri- 
al  wastewater,   Industrial   water,   Cooling  water. 

The  Midland.  Michigan  manufacturing  site  of  The 
Dow  Chemical  Company,  has  become  the  compa- 
ny's specialty  chemical  production  headquarters. 
More  than  500  different  products  are  currently 
produced  from  this  375  ha  site.  Vital  to  the  oper- 
ation of  the  Midland  plant  is  the  Tittabawassee 
River.  This  river  runs  through  the  heart  of  the 
plant.  It  is  a  tributary  of  the  Saginaw  River,  which 
empties  into  Saginaw  Bay  of  Lake  Huron  at  Bay 
City,  Michigan.  The  Tittabawassee  River  is  not  a 
large  river,  but  Dow  borrows  a  significant  quantity 
of  water  from  the  river  for  process  and  reactor 
cooling  purposes.  This  water,  along  with  Dow's 
treated  wastewater,  is  returned  to  the  river.  This 
situation,  a  large  chemical  complex  built  adjacent 
to  a  relatively  small  body  of  water,  has  made  the 
Midland  plant  site  an  environmental  management 
challenge  for  many  years.  Dow  recognized  the 
need  for  effective  waste  treatment  as  early  as  the 
1930s.  The  company  installed  a  set  of  'trickling 
filters'  then,  and  also  operated  a  waste  incinerator. 
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Later,  in  1948.  Dow  developed  and  operated  the 
world's  first  rotary  kiln  for  the  destruction  of 
chemical  wastes.  In  addition  to  waste  treatment,  in 
1930  the  company  also  established  its  toxicology 
laboratories  in  Midland  to  study  the  effects  of  the 
company's  products  on  the  environment  and 
human  health.  These  pioneering  efforts  have  con- 
tributed to  the  recognition  of  Dow  as  a  leader  in 
the  fields  of  toxicology  and  epidemiology.  Waste 
management  alternatives  explored  at  Dow  includ- 
ed: elimination,  reclamation,  treatment  and  de- 
struction, secure  landfill,  incineration,  and 
wastewater  treatment.  Dow's  Midland  plant  site 
experience  demonstrates  the  ability  for  industry  to 
co-exist  with  the  environment,  even  under  difficult 
geographical  and  political  conditions.  The  compa- 
ny recognizes  the  need  for  good  environmental 
stewardship  and  intends  to  demonstrate  continued 
dedication  to  this  cause,  not  just  to  its  satisfaction, 
but  the  satisfaction  of  a  better  informed  public. 
(See  also  W89-02155)  (Lantz-PTT) 
W89-02165 


MANAGEMENT  OF  RESIDUES  FROM  CEN- 
TRALIZED HAZARDOUS  WASTE  TREAT- 
MENT FACILITIES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

S.  E.  Hrudey,  and  K.  J.  Simpson. 
IN:  Toxic  Contamination  in  Large  Lakes   Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  177-190,  1  fig,  lOref. 

Descriptors:  'Waste  management,  "Hazardous 
wastes,  *Waste  treatment,  *Waste  disposal,  'Al- 
berta, 'Canada,  Neutralization,  Oxidation,  Chemi- 
cal precipitation,  Separation,  Stabilization,  Inciner- 
ation, Dewatering,  Wastewater  treatment  facilities. 

Large  industries  producing  substantial  quantities  of 
similar  wastes  will  find  liability  incentives  for  treat- 
ing and,  as  much  as  possible,  destroying  hazardous 
wastes  on-site.  However,  lower  volume  waste 
streams  from  large  facilities  and  hazardous  wastes 
from  medium  to  small  industrial  facilities  are  usual- 
ly not  economic  to  treat  with  appropriate  technol- 
ogy. In  the  past,  much  of  this  type  of  waste  has 
been  disposed  of  to  municipal  landfills.  Because 
such  disposal  does  nothing  to  reduce  the  quantity 
or  noxious  properties  of  the  hazardous  wastes  nor 
can  it  provide  assurance  of  containment,  disposal 
regulations  generally  seek  to  eliminate  this  practice 
for  the  designated  hazardous  wastes.  This  situation 
requires  the  provision  of  centralized  off-site  facili- 
ties offering  a  range  of  common  technologies 
which  can  handle  the  variable,  smaller  volume 
hazardous  waste  streams  which  industry  finds  un- 
economic to  treat  on-site.  Technologies  such  as 
neutralization,  oxidation,  reduction,  chemical  pre- 
cipitation, oil/water  separation,  incineration,  dewa- 
tering, and  stabilization,  which  might  be  applicable 
to  such  centralized  facilities  are  reviewed  by  de- 
scribing the  essential  processes  involved  and  the 
nature  and  quantity  of  residues  produced  by  each. 
The  disposal  of  the  treatment  residues  is  consid- 
ered along  with  description  of  the  approaches 
being  implemented  at  the  Swan  Hills  facility  being 
constructed  for  the  Alberta  Special  Waste  Man- 
agement Corporation.  (See  also  W89-02155) 
(Lantz-PTT) 
W89-02166 


MODEL-BASED  EDUCATION  SUPPORT  SYS- 
TEMS: APPLICATION  TO  LARGE  LAKES 
AND  HAZARDOUS   WASTE  MANAGEMENT, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-02181 


CLEANING  ABANDONED  CHEMICAL  WASTE 
SITES  AND  THE  LARGER  PROBLEM  OF 
PREVENTING  NEW  DUMPS, 

Pollution  Probe  Foundation,  Toronto  (Ontario). 
R  H.  Hall. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able   Development.     Lewis    Publishers,    Chelsea, 


Michigan,  1988.  p  105-109. 

Descriptors:  'Chemical  wastes,  'Disposal  sites, 
•Water  pollution  prevention,  'Cleanup  operations. 
Management  planning,  Information  exchange.  Da- 
tabases. Chemical  industry. 

Niagara  Falls,  NY.  contains  some  215  chemical 
waste  dumps  within  walking  distance  of  the  Falls. 
These  dumps  hold  collectively  about  eight  million 
tons  of  toxic  chemicals  whose  environmental  per- 
sistence is  measured  in  hundreds  of  years.  Waste 
dumping  has  been  a  by-product  of  the  chemical 
industry  since  its  inception,  but  most  of  that  eight 
million  tons  has  been  dumped  in  the  last  35-40 
years:  one  reason,  chemical  production  has  ex- 
panded about  50-fold  in  that  period.  Two  propos- 
als for  a  systematic  approach  to  the  management  of 
chemicals  are  offered:  (1)  Determine  the  goals 
which  are  to  be  achieved;  and  (2)  Determine  the 
information  needed  to  formulate  action  policies  to 
achieve  these  goals  and  what  are  the  barriers  to 
obtaining  this  information.  The  Goal:  Zero  dis- 
charge of  chemicals  into  the  Great  Lakes,  attained 
not  by  shutting  down  chemical  industry,  but  by 
managing  aggressively  chemical  manufacture, 
chemical  use  and  chemical  disposal  within  the  con- 
tinuing economic  and  social  evolution  of  society. 
The  Information:  Systematic  management  of 
chemicals  as  proposed,  requires  new  types  of  infor- 
mation. Much  technical  research  data  now  gener- 
ated and  much  current  policy-making  support  only 
micro-management.  An  information  base  for  sys- 
tematic management  to  integrate  also  needs  techni- 
cal issues  with  social  and  economic  planning.  (See 
also  W89-02176)  (Lantz-PTT) 
W89-02182 


SIMULATIONS  OF  WATER  AND  SOLUTE 
MOVEMENT  IN  THE  BURIED  WASTE  RE- 
POSITORY AT  VAALPUTS, 

Natal     Univ.,     Pietermaritzburg    (South     Africa). 
Dept.  of  Soil  Science  and  Agrometeorology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02264 
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ALGAE     FLOCCULATION     IN     RESERVOIR 
WATER, 

Southern  Petrochemical  Industries  Corp.  Ltd.,  Tu- 

ticorin  (India). 

For   primary   bibliographic   entry   see    Field    5G 

W89-01285 


REACTION  OF  ORGANIC  PHOSPHATE 
ESTERS  WITH  CHLORINE  IN  AQUEOUS  SO- 
LUTION, 

Kitakyushu     Municipal     Inst,    of    Environmental 

Health  Sciences  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01303 


REHAB  FOR  FILTRATION, 

Black  and  Veatch,  Denver,  CO. 

C.  P.  Houck,  and  M.  B.  Smith. 

Civil  Engineering  CEWRA9,  Vol,  58,  No.  9,  p  65- 

67,  August  1988. 

Descriptors:  'Giardia,  'Municipal  water,  'Water 
treatment  facilities,  'Filtration,  Parasites,  Giardia- 
sis, Fort  Collins,  Colorado,  Human  diseases. 

Fort  Collins,  Colorado  relies  completely  on  sur- 
face waters  -  snowmelt  and  rainwater.  In  evaluat- 
ing the  existing  municipal  water  treatment  system, 
it  was  decided  to  close  one  of  the  existing  water 
treatment  plants  and  to  upgrade  the  other.  The 
expansion  project  is  described.  One  of  the  major 
considerations  was  to  meet  the  EPA  mandates  for 
filtration  removal  of  Giardia  lamblia,  the  parasite 
responsible  for  waterborne  giardiasis.  (Sand-PTT) 
W89-01348 


CONTROLLING     NITRATE     LEACHING     IN 
WATER  SUPPLY  CATCHMENTS, 


For   primary   bibliographic   entry   see   Field    5G 

W89-01349 


LONDON  WATER  RING  MAIN:  AN  OPTIMAL 
WATER  SUPPLY  SYSTEM, 

M.  A.  Keane,  and  J.  C.  Kerslake. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management.  Vol.  2,  No.  3,  p  253-267,  June 
1988.  10  fig,  5ref. 

Descriptors:  'London,  'England,  'Water  supply, 
'Water  conveyance,  'Water  mains,  'Pipelines, 
Tunnels,  Water  treatment  facilities,  Engineering, 
Optimization,  Simulation,  Planning,  Computer 
models. 

An  integrated  strategy  is  described  by  which 
Thames  Water  plans  to  meet  the  growing  water 
demand  of  London.  At  the  core  of  the  strategy  is 
the  construction  of  more  than  60  km  of  deep  tunnel 
(the  London  Water  Ring  Main)  to  convey  water  to 
major  demand  centers.  The  ring  main  will  radical- 
ly alter  the  way  in  which  water  is  supplied  to 
London,  and  a  considerable  amount  of  analytical 
work  has  been  necessary  to  develop  proposals  and 
an  operating  system.  Topics  discussed  include  the 
history  and  description  of  the  present  system,  the 
rationalization  of  London's  treatment  works,  the 
proposed  mode  of  operation  of  the  ring  main, 
computer  modeling  of  the  proposed  ring  main  con- 
figuration and  of  the  existing  trunk  supply  system, 
engineering  considerations,  and  implementation, 
including  the  three-tier  control  framework  for 
managing  the  system.  (Author's  abstract) 
W89-01350 


GUINEA  WORM  AND  WATER  SUPPLY  IN 
KORDOFAN,  SUDAN, 

London  School  of  Hygiene  and  Tropical  Medicine 
(England). 

S.  Cairncross,  and  A.  Tayeh. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  3,  p  268-274,  June 
1988.  4  fig,  3  tab,  12  ref. 

Descriptors:  'Sudan,  'Nematodes,  'Public  health, 
•Water  supply,  'Epidemiology,  *Drinking  water, 
'Parasites,  Infection,  Reservoirs,  Contamination, 
Wells,  Pumps,  Boreholes,  Copepods,  Crustaceans, 
Diseases,  Human  diseases. 

A  study  of  a  guinea  worm  epidemiology  in  South 
Kordofan,  Sudan  found  two  different  patterns  of 
infection.  In  four  villages,  all  with  large  open 
reservoirs  (hafirs),  the  one-year  period  prevalence 
was  more  than  34%,  and  was  not  strongly  related 
to  age.  In  the  remaining  23  villages,  the  prevalence 
did  not  exceed  20%.  but  was  greater  in  adults  than 
in  children.  The  former  pattern  suggested  contami- 
nation of  the  water  carried  home,  while  the  latter 
appeared  to  be  associated  with  casual  use  of  water 
sources  outside  the  village.  Guinea  worm  disease 
was  associated  with  the  use  of  certain  water 
sources,  particularly  in  the  poorly-maintained 
hafirs,  but  not  with  hand  pumps,  when  these  func- 
tioned, or  open  dug  wells.  In  this  context,  open 
dug  wells  seem  to  be  a  more  cost-effective  inter- 
vention for  guinea  worm  control  than  boreholes 
with  hand  pumps  or  the  rehabilitation  of  hafirs. 
(Author's  abstract) 
W89-01351 


RADIOACTIVITY  IN  WATER  SUPPLIES, 

R.  G.  Castle. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  3,  p  275-284,  June 
1988.  3  fig,  3  tab,  16  ref. 

Descriptors:  'Radioactivity,  'Drinking  water, 
•Radon,  'Groundwater  pollution,  'Water  pollu- 
tion, 'Water  quality  standards,  Water  supply,  Po- 
table water,  Groundwater,  Monitoring,  Water 
quality  management,  Chernobyl,  Sludge,  Water 
pollution  sources,  Powerplants,  Nuclear  power- 
plants,  Radiation,  Background  radiation,  Electric 
power  production. 

The  general  monitoring  of  radioactivity  in  the 
water    industry    is    reviewed,    and    radioactivity 
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standards  for  potable  water  are  described.  Topics 
discussed  include:  monitoring  equipment;  including 
gamma-ray  spectrometers;  alpha  spectrometers; 
and  liquid  scintillation  counters;  international  ap- 
proaches to  defining  radionuclide  standards;  the 
effect  of  the  Chernobyl  accident  on  rivers  and 
water  supplies;  and  natural  radioactivity,  specifi- 
cally from  uranium,  radon-222,  and  radium.  It  is 
concluded  that  the  main  concern  is  to  ensure  that 
the  water  industry  has  the  capacity  to  carry  out 
adequate  monitoring  following  the  accidental  re- 
lease of  radioactivity.  Greater  interest  can  subse- 
quently be  taken  in  the  levels  of  natural  radionu- 
clides in  groundwaters.  (Doria-PTT) 
W89-01352 


PRACTICAL  EXPERIENCE  OF  BOREHOLE 
PERFORMANCE  EVALUATION, 

A.  C.  Skinner. 

Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2.  No.  3,  p  332-340,  June 
1988.  6  fig,  1  tab,  8  ref. 

Descriptors:  "Performance  evaluation,  'Boreholes, 
•Data  acquisition,  "Logging  (Recording),  "Pump- 
ing  tests,  Water  yield,  Drawdown,  Pumping  plants, 
Economic  aspects,  Monitoring,  Water  level,  Flow, 
Aquifers,  Pumps. 

Severn-Trent  Water  (England)  is  engaged  on  a 
program  of  operational  reviews  within  the  water 
supply  function.  Standardized  borehole  perform- 
ance tests  form  an  essential  part  of  the  data  gather- 
ing exercise.  For  some,  particularly  the  older  and 
smaller  borehole  sources,  these  tests  are  providing 
the  first  ever  reliable  documentation  on  their  oper- 
ational characteristics.  The  tests,  linked  where  ap- 
propriate with  geophysical  and  closed-circuit  tele- 
vision (CCTV)  logging,  are  indicating  where  bore- 
hole operation  could  be  improved  and  where  reha- 
bilitative measures  are  desirable.  The  tests  also 
provide  the  basis  of  the  cost-output  relationships 
necessary  for  modelling  of  the  water  supply 
system.  The  paper  describes  the  program  in  more 
detail  and  illustrates  by  examples  some  of  the  bene- 
ficial results  being  achieved.  (Author's  abstract) 
W89-01356 


ESTIMATING  COSTS  MODEL  OF  DUAL 
WATER  SUPPLY  SYSTEMS, 

Marsan  (Andre)  et  Associes,  Inc.,  Montreal 
(Quebec). 

R.  Leconte,  T.  C.  Hughes,  and  R.  Narayanan. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWPED5,  Vol.  114,  No.  5,  p  547- 
564,  September  1988.  3  fig,  7  tab,  24  ref,  2  append. 

Descriptors:  *Estimated  costs,  *Water  convey- 
ance, *Dual  water  supply  systems,  "Economic 
evaluation,  "Impaired  water  use,  Water  supply  de- 
velopment, Optimization,  Estimating  equations.  Ir- 
rigation, Regression  analysis,  Performance  evalua- 
tion, Spatial  variation,  Temporal  variation,  Cost 
analysis. 

A  mixed  integer  programming  model  is  used  to 
generate  the  optimal  design  of  dual  water  supply 
systems.  The  water-supply  network  is  of  branched 
or  nonlooped  type,  and  the  model  selects  discrete 
pipe  sizes  as  well  as  optimal  capacity  and  location 
of  pumping  stations.  A  distinct  feature  in  the  for- 
mulation of  the  modes  is  that  it  takes  into  account 
the  spatial  and  temporal  variability  of  the  water 
demand  through  a  nonlinear  relationship  between 
the  design  flow  and  the  area  to  irrigate.  The  model 
is  applied  to  a  hypothetical  example  and  its  superi- 
ority to  a  nonlinear  model  is  demonstrated.  A  real- 
world  application  is  demonstrated  and  the  model  is 
then  used  in  a  regression  analysis  to  simulate  the 
cost  of  dual  water  systems.  Applications  of  the 
regression  equations  to  three  real-world  problems 
confirm  the  reliability  of  the  method,  with  errors 
between  observed  and  generated  costs  not  exceed- 
ing eight  percent.  Limitations  of  the  regression 
model  are  also  discussed.  (Author's  abstract) 
W89-01369 


HEALTH  ASPECTS  OF  THE  USE  OF  RECY- 
CLED WATER  IN  WINDHOEK,  SWA/NA- 
MIBIA, 1974-1983, 


University   of  the    Witwatersrand,   Johannesburg 

(South  Africa). 

M.  Isaacson,  and  A.  R.  Sayed. 

South  African  Medical  Journal,  Vol.  73,  No.  10,  p 

596-599,  May  21,  1988.  3  fig,  2  tab,  11  ref. 

Descriptors:  "Water  reuse,  "Drinking  water, 
"Public  health,  "Potable  water,  "Epidemiology, 
"Human  disease.  Social  aspects,  Economic  status, 
Diarrhea,  South  West  Africa,  Namibia,  Water 
quality,  Microorganisms. 

The  introduction  of  the  use  of  reclaimed  water  in 
Windhoek,  SWA/Namibia,  prompted  an  epidemio- 
logical study  to  assess  the  health  effects,  if  any,  of 
its  consumption.  Analysis  of  more  than  15,000  epi- 
sodes of  diarrheal  disease  during  the  period  August 
1976  -  March  1983  showed  that  their  incidence  in 
whites  of  similar  socio-economic  status  was  mar- 
ginally lower  in  persons  supplied  with  reclaimed 
water  than  those  with  water  from  conventional 
sources.  Incidence  rates  were  significantly  higher 
in  blacks  and  in  coloreds,  all  of  whom  received 
conventional  water  only.  Age-specific  incidence 
rates  in  children  of  the  various  ethnic  groups  also 
showed  differences  characteristically  associated 
with  socio-economic  stratification.  It  is  concluded 
that  the  consumption  of  reclaimed  water  does  not 
increase  the  risk  of  diarrheal  diseases  caused  by 
waterborne  infectious  agents.  (Author's  abstract) 
W89-01378 

APPLICATIONS  OF  VYREDOX  METHOD  RE- 
GARDING IRON  REMOVAL  FROM  GROUND 
WATER  IN  CHINA, 

China  Aeronautical  Project  and  Design  Inst.,  Beij- 
ing. 

F.  Maogong. 

Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  647- 
648,  September-October  1988. 

Descriptors:  "Iron,  "Heavy  metals,  "Water  treat- 
ment, "Oxidation,  China,  Biological  oxidation, 
Bacteria,  Aquifers,  Aeration,  Groundwater,  Re- 
charge, Flow  discharge. 

The  method  is  a  chemical  and  biological  contact 
oxidation  process.  After  recharge  of  oxygen-rich 
water  forced  into  the  aquifer,  the  ferric  hydroxide 
film  which  has  been  deposited  on  the  surface  of 
sand  of  the  aquifer  absorbs  oxygen  and  iron  from 
the  water,  and  the  catalytic  reaction  between 
oxygen  and  iron  takes  place  on  the  surface  of  the 
sand  grain,  assisted  by  iron  bacteria.  Three  ways  of 
recharging  are  described.  The  ratio  between  dis- 
charge and  recharge  (efficiency  ratio)  was  4-13. 
The  rate  of  recharge  was  80%  to  100%  of  the  rate 
of  discharge  (pumping).  The  time  of  recharge  was 
3-51  hours.  Details  are  presented  for  five  Vyredox 
waterworks  in  China.  (Author's  abstract) 
W89-01411 


to  maintain,  and  gave  a  better  flocculation  effect. 
The  settling  effect  of  a  long  rectangular  tank  (50- 
100  m)  was  better  than  a  short  one  with  the  same 
settling  time;  the  settling  effect  of  straight  flows 
was  better  than  of  those  with  bends.  The  settling 
effect  of  the  water  in  the  settling  tanks  without 
sludge  sediment  was  better  than  in  those  with 
sludge  sediment.  The  Shanghai  waterwork  used 
the  declining  rate  method  to  filter  water.  The 
coagulation  characteristics  of  the  effluent  were 
particularly  important.  When  the  water  is  coagu- 
lated under  poor  conditions,  even  though  filtered 
at  a  low  rate,  the  effluent  quality  is  decreased.  The 
Shanghai  method  saved  on  capital  costs,  and  water 
quality  and  filter  runs  were  improved.  (Hammond- 
PTT) 
W89-01428 


INTERNATIONAL  COMPARISON  OF  WATER 
PRICES, 

International  Water  Supply  Association,  London 

(England). 

For  primary  bibliographic  entry  see  Field  6C. 

W89-01427 


BRIEF  INTRODUCTION  TO  TECHNICAL 
REFORMATION  OF  PURIFICATION  FACILI- 
TIES IN  SHANGHAI  MUNICIPAL  WATER- 
WORKS COMPANY, 

Shanghai  Municipal  Waterworks  Co.  (China). 

S.  Ren-Yuan. 

Aqua  AQUAAA  No.4,  p  178-182.  1988.  2  fig,  5 

tab. 

Descriptors:  "Wastewater  treatment,  "Water  treat- 
ment facilities,  Municipal  wastewater,  Floccula- 
tion, Coagulation,  Settling  tanks,  Economic  as- 
pects. 

The  dominant  ideas  and  main  steps  of  expansion 
and  rehabilitation  of  Shanghai's  muncipal  water 
facilities  are  outlined.  The  principle  objective  was 
to  improve  or  to  maintain  water  quality.  The  baf- 
fled-plate flocculator  was  the  most  commonly  used 
flocculation  equipment  in  horizontal  settling  tanks. 
It  had  a  lower  construction  cost,  was  convenient 


INTERNATIONAL  RIVERS  RHINE  AND 
MEUSE:  RECENT  DEVELOPMENTS  IN  THE 
FIELD  OF  THE  PROTECTION  AGAINST  POL- 
LUTION AND  OF  DRINKING  WATER  PRO- 
DUCTION IN  THE  NETHERLANDS  INCLUD- 
ING THE  PROBLEMS  OF  STORAGE  AND  EU- 
TROPHICATION, 

Water  Storage  Corp.,  Rotterdam  (Netherlands). 
E.  G.  H.  Vreedenburgh. 

Aqua  AQUAAA  No.4,  p  183-192,  1988.  12  fig,  5 
tab,  9  ref. 

Descriptors:  "International  waters,  "Water  treat- 
ment, "Water  pollution  sources,  "Netherlands, 
"Water  pollution  control,  "Drinking  water,  Stor- 
age, Pollutants,  Rivers,  Surface  water,  Oil  pollu- 
tion. Contamination,  Hazardous  materials,  Legal 
aspects,  Rhine,  Meuse. 

The  rivers  Rhine  and  Meuse  are  the  main  sources 
for  drinking-water  production  from  surface  water 
in  the  Netherlands.  Some  general  facts  about  the 
Netherlands  relations  to  these  rivers  and  their  pol- 
lution are  outlined  and  the  public  water  supply  is 
described.  The  substances  which  have  caused  the 
greatest  concern  are  those  that  are  not  greatly 
affected  by  the  traditional  water  treatment  plants, 
such  as  oils  and  solutes.  Accidental  spills  of  oil  or 
chemical  substances  are  the  majority  of  pollution 
incidents.  The  threats  of  new  developments  in- 
clude nuclear  power  plants,  new  contaminants,  and 
increased  abstraction  of  water.  The  national,  inter- 
national and  legal  aspects  of  surface  water  protec- 
tion increase  the  difficulties  in  providing  a  safe 
water  supply,  as  the  Netherlands  is  a  major  con- 
sumer of  the  river  water  but  contributes  only  a 
minor  portion  of  the  pollution.  The  major  polluters 
are  not  under  the  Netherlands  jurisdiction.  (Ham- 
mond-PTT) 
W89-01429 


ACCIDENTAL     WATER     POLLUTION     AND 
DRINKING      WATER      PRODUCTION:     THE 
DAILY    CHALLENGE    ACCEPTED    BY    THE 
SYNDICAT    DES    EAUX    DTLE    DE    FRANCE 
AND    THE    COMPAGNIE    GENERALE    DES 
EAUX  (POLLUTIONS  ACCIDENTELLES  DES 
EAUX   ET   PRODUCTION   D'EAU   POTABLE: 
LE  DEFI  QUOTIDIEN  RELEVE  PAR  LE  SYN- 
DICAT DES  EAUX  DTLE-DE-FRANCE  ET  LA 
COMPAGNIE  GENERALE  DES  EAUX), 
Anjou  Recherche,  Maisons-Laffitte  (France). 
P  Mousty,  M.  Dutang,  and  A.  Grimaud. 
Aqua  AQUAAA  No.4,  p  193-198.  1988.  10  fig.  31 
ref.  English  summary. 

Descriptors:  "Path  of  pollutants,  "Warning  sys- 
tems, "Water  treatment,  "Spills,  "Industrial  wastes, 
•France,  Storage  tanks,  Potable  water. 

The  Compagnie  Generate  des  Eaux  supplies  4  mil- 
lion customers  of  the  Syndicat  des  Eaux  d'Ue  de 
France  almost  exclusively  from  river  water  which 
is  subject  to  accidental  pollution.  To  guarantee  safe 
supplies,  the  policy  pursued  involves  an  accurate 
knowledge  of  risks,  pollution  simulation  studies 
and  the  installation  of  automatic  warning  stations. 
In  the  event  of  pollution,  its  scale  is  assessed  by  an 
analysis  campaign.  Counter-pollution  measures  are 
then  taken  with  emergency  reagents,  stand-by 
equipment  such  as  raw  water  storage  tanks  and 
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intercommunication   between   the   various   works. 

(Author's  abstract) 

W89-01430 


IMPROVEMENTS  IN  WATERSHED  MANAGE- 
MENT YIELD  ENHANCED  REVENUES, 

Washington  Suburban  Sanitary  Commission,  Broo- 

keville,  MD. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01431 


FUTURE  RESEARCH  FOR  THE  PRODUC- 
TION OF  DRINKING  WATER, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R.). 

H.  Bernhardt. 

Aqua  AQUAAA  No.4,  p  205-208,  1988.  1  tab,  15 

ref. 

Descriptors:  'Drinking  water,  'Water  treatment, 
*Water  quality  control,  'Research  priorities,  Plan- 
ning, Monitoring. 

Increasing  demands  on  drinking-water  quality  and 
a  continual  rise  in  the  loading  of  waters  with 
micropollutants  as  well  as  the  recently  gained 
knowledge  of  undesirable  effects  of  traditional 
water  treatment  processes  on  the  purity  of  water 
require  the  development  of  new  treatment  tech- 
niques or  modification  of  existing  processes.  As  a 
consequence,  new  concentration  limits  are  being 
developed  for  an  increasing  number  of  substances 
and  classes  of  substances  and  the  limits  already 
determined  for  known  compounds  are  being  re- 
vised. Precautionary  measures  taken  to  ensure  the 
health  of  the  customer  and  which  are  part  of 
national  and  international  health  policies  are  be- 
coming increasingly  important.  Equally  important 
is  the  development  of  monitoring  methods  and 
controlling  processes  which  can  be  automated  and 
operated  by  semi-skilled  personnel.  (Hammond- 
PTT) 
W89-01432 


DESIGN  CRITERIA  FOR  THE  REMOVAL  OF 
ORGANIC  MATTER  FROM  WATER  WITH 
ALUMINUM, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    of 

Chemical  Engineering. 

E.  Diamadopoulos,  and  D.  R.  Woods. 

Aqua  AQUAAA  No.4,  p  212-214,  1988.  3  fig,  22 

ref. 

Descriptors:  'Aluminum,  'Organic  matter,  'Water 
treatment,  'Design  criteria,  'Coagulation,  Filtra- 
tion, Hydrogen  ion  concentration. 

Based  on  data  from  the  literature,  a  linear  relation- 
ship was  found  between  the  initial  total  organic 
carbon  of  various  waters  and  the  optimum  alumi- 
num dosage,  for  removal  of  humic  substances  de- 
spite differences  in  the  systems  or  the  water 
sources.  The  slope  of  the  straight  line  depended  on 
the  pH,  with  a  lower  pH  resulting  in  a  steeper 
slope.  This  important  property  can  be  used  for 
design  purposes  to  select  the  optimum  aluminum 
dosage.  Under  conditions  of  low  initial  total  organ- 
ic carbon  and  low  aluminum  dosages,  small 
changes  in  the  total  organic  carbon  or  the  alumi- 
num dosage  result  in  sharp  changes  in  the  removal 
after  filtration.  (Author's  abstract) 
W89-01434 


CROSSFLOW  MICROFILTRATION-FOULING 
MECHANISMS  STUDIES, 

Allied-Signal,   Inc.,   Des  Plaines,   IL.   Engineered 

Materials  Research  Center. 

W.  B.  Bedwell,  S.  F.  Yates,  and,  I.  M.  Brubaker., 

and  S.  Uban. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  23,  No.  6  and  7,  p  531-548,  1988.  10  fig,  3  tab, 

10  ref. 

Descriptors:  'Fouling,  'Filtration,  'Membrane  fil- 
ters, 'Water  treatment,  Fulvic  acids,  Humic  acids. 
Chemical  treatment,  Flow,  Membrane  filter,  Calci- 
um carbonate.  Surface  water,  Municipal  water 
treatment. 


Several  mechanisms  were  found  by  which  deterio- 
ration can  occur  in  a  process  to  treat  a  hard  surface 
water  feed  using  lime  softening  followed  by  cross- 
flow  microfiltration.  Some  mechanisms  operate 
during  the  filtration  and  reflect  characteristics  of 
the  dynamic  membrane  of  solids.  Other  mecha- 
nisms operate  during  cleaning  of  the  tubes  and 
reflect  either  irreversible  fouling  of  the  nylon  tubes 
by  an  impermeable  skin  of  organic  material  or 
degradation  of  the  porous  tubes.  An  ideal  filter 
cake  contains  a  monodisperse  system  of  particles, 
which  tend  to  flocculate  and  form  a  loose,  very 
porous  solids  matrix.  Humic  acids  in  surface  water 
are  small  colloids  (<1  micron).  The  calcium  car- 
bonate solids  formed  during  water  softening  can  be 
much  larger  (5-30  microns).  At  optimal  lime  soft- 
ening pH  (approximately  10.2),  this  system  consists 
of  large  microns  particles  and  small  organic  parti- 
cles, which  do  not  flocculate  due  to  their  common 
surface  change.  There  are  several  strategies  for 
improving  performance.  Increasing  pH  precipitates 
humic  material  and  promotes  flocculation.  Adding 
an  agent  like  ferric  sulfate  also  promotes  floccula- 
tion. Oxidation  with  ozone  degrades  humic  acid 
and  influences  its  characteristics  charge  in  such  a 
way  as  to  promote  flocculation.  Whatever  the 
treatment,  a  good  dynamic  membrane  develops 
when  the  colloidal  organic  material  is  incorporated 
into  or  onto  larger  particles  and  the  bimodal  char- 
acter of  the  size  distribution  is  destroyed.  Success- 
ful membrane  cleaning  relies  on  preventing  pre- 
cipitation of  humic  acid  solids  while  the  solids  on 
which  they  are  sorbed  are  dissolved.  Either  oxida- 
tion or  addition  of  a  surfactant  can  accomplish  this. 
However,  choice  of  the  appropriate  cleaning  strat- 
egy must  include  consideration  of  the  stability  of 
the  filter  to  the  cleaning  agent.  In  general,  mem- 
branes are  prone  to  fouling,  these  studies  have 
shown  that  fouling  occurs  by  a  variety  of  mecha- 
nisms. Therefore,  careful  analysis  of  the  interac- 
tions between  all  feed  components  and  the  mem- 
brane surface  is  an  essential  step  prior  to  the  imple- 
mentation of  a  membrane  process.  (Hammond- 
PTT) 
W89-01437 


MAXIMUM  LIKELIHOOD  ANALYSIS  OF  DIS- 
INFECTION KINETICS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01444 


COMBINED  ION  EXCHANGE/BIOLOGICAL 
DENITRIFICATION  FOR  NITRATE  REMOV- 
AL FROM  GROUND  WATER  UNDER  DIFFER- 
ENT PROCESS  CONDITIONS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

J.  P.  van  der  Hoek,  P.  J.  M.  van  der  Ven,  and  A. 

Klapwijk. 

Water  Research  WATRAG,  Vol.  22,  No.  6,  p  679- 

684,  June  1988.  9  fig,  1  tab,  19  ref. 

Descriptors:  'Nitrate  removal,  'Groundwater  pol- 
lution, 'Denitrification,  'Ion  exchange,  'Water 
treatment,  Sulfates,  Combined  process,  Brines,  Bio- 
logical regeneration,  Nitrate  selective  resins, 
Chlorides,  Regeneration,  Ion  exchange  resins, 
Drinking  water. 

Combined  ion  exchange/biological  denitrification 
is  a  process  for  nitrate  removal  from  groundwater 
in  which  nitrate  is  removed  by  an  ion  exchanger 
and  the  resins  are  regenerated  in  a  closed  circuit 
through  a  biological  denitrification  reactor.  The 
process  was  run  at  laboratory  scale  under  three 
process  conditions.  Groundwater  with  a  relatively 
low  sulfate  concentration  (31  mg  S04(2-)/l)  was 
treated  with  the  sulfate-selective  resin  Duolite  A 
165  and  with  the  nitrate-selective  resin  Amberlite 
IRA  999,  with  NaCI  as  a  regenerant  in  both  cases. 
Although  the  nitrate  concentration  in  the  treated 
water  was  hardly  influenced  by  the  different  resin 
types,  chloride  and  sulfate  concentrations  clearly 
were  affected.  With  the  nitrate-selective  resin,  sul- 
fate concentrations  were  higher  and  chloride  con- 
centrations lower  compared  to  the  sulfate-selective 
resin.  Treatment  of  groundwater  containing  a  very 
high  sulfate  concentration  (181  mg  S04(2-)/l)  was 
possible  by  the  combined  process  with  the  nitrate- 


selective  resin.  In  all  three  cases  sulfate  accumulat- 
ed in  the  regeneration  circuit  without  impairing 
the  nitrate  removal  in  the  service  mode.  The  re- 
generant was  renewed  every  2  wk  under  on  proc- 
ess condition.  Compared  with  conventional  ion 
exchange  regeneration,  this  results  in  a  95%  reduc- 
tion of  brine  production.  (Author's  abstract) 
W89-01445 


EVALUATION  OF  DIRECT  MICROSCOPICAL 
COUNTS  AND  ENDOTOXIN  MEASURE- 
MENTS AS  ALTERNATIVES  FOR  TOTAL 
PLATE  COUNTS, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Inst,  of  Veterinary  Microbi- 
ology and  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01458 


ILLNESS  AND  RESERVOIRS  ASSOCIATED 
WITH  GIARDIA  LAMBLIA  INFECTION  IN 
RURAL  EGYPT:  THE  CASE  AGAINST  TREAT- 
MENT IN  DEVELOPING  WORLD  ENVIRON- 
MENTS OF  HIGH  ENDEMICITY, 
Texas  Univ.  Medical  School  at  Houston.  Program 
in  Infectious  Diseases  and  Clinical  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01525 


WATER  CLARIFICATION  PROCESSES:  PRAC- 
TICAL DESIGN  AND  EVALUATION, 

Water  and  Air  Research,  Inc.,  Gainesville,  FL. 
H.  E.  Hudson. 

Van  Nostrand  Reinhold  Company,  New  York. 
1988.  353p. 

Descriptors:  'Water  treatment,  'Clarification, 
'Water  treatment  facilities,  Engineering,  Hydrau- 
lic engineering,  Flocculation,  Mixing,  Sedimenta- 
tion, Jar  tests,  Flow  patterns,  Filtering,  Washing. 

This  book  is  designed  to  serve  as  a  reference  book 
for  those  responsible  for  plant  operation,  for  de- 
signers and  consultants,  and  as  a  text  for  short 
courses  for  practicing  engineers  and  for  graduate 
course  in  treatment  plant  design.  Important  related 
topics  that  are  examined  include:  jar  testing  and 
using  jar  test  data;  how  to  determine  velocity 
gradients  and  residence  time  characteristics  (mixed 
flow,  plug  flow,  and  dead  space)  in  basins;  basic 
concepts  of  mixing,  flocculation;  density  consider- 
ations in  sedimentation;  horizontal  flow  and 
upflow  sedimentation;  behavior  of  filters;  and, 
filter  washing.  In  particular,  it  provides  procedures 
and  data  for  comparison  of  operating  results  from 
existing  plants,  for  use  in  evaluating  other  existing 
plants.  It  also  describes  methods  for  the  derivation 
of  design  criteria  for  new  plants  as  well  as  modifi- 
cations of  existing  plants.  The  engineering  and 
hydraulic  aspects  of  water  clarification  processes 
are  emphasized.  Theoretical  aspects  are  treated 
only  to  the  extent  that  they  have  been  useful  in 
practical  design.  (Lantz-PTT) 
W89-01598 


NALCO  WATER  HANDBOOK. 

McGraw-Hill  Book  Company,  New  York.  1988. 
1019p.  2nd  ed.  Edited  by  Frank  N.  Kemmer. 

Descriptors:  'Handbooks,  'Water  properties, 
'Water  treatment,  'Water  use,  Industrial  water, 
Municipal  water,  Biological  properties,  Chemical 
properties. 

This  handbook  provides  orientation  in  water  tech- 
nology for  those  who  need  this  information  in  an 
understandable  form  for  their  jobs,  but  may  not 
necessarily  aspire  to  becoming  specialists  in  water 
treatment.  The  four  parts  of  this  handbook  perform 
the  following  functions:  part  1  introduces  the 
nature  of  water  and  explores  the  fundamentals  of 
chemistry,  biology,  water  resources,  and  water 
analysis;  part  2  presents,  in  detail,  the  unit  oper- 
ations of  water  conditioning;  part  3  gives  an  over- 
view of  important  industrial  and  municipal  uses  of 
water,  including  recycling  and  disposal;  the  typical 
operations  of  major  industries,  institutions,  and  mu- 
nicipalities are  described  to  exemplify  prevailing 


148 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


industrial  practices;  and  part  4  presents  over  spe- 
cialized   water    treatment    technologies,    such    as 
treatment  for  cooling  purposes,  steam  generation, 
and  oil  recovery.  (Lantz-PTT) 
W89-01824 


WATER  TREATMENT  AND  REUSE, 

Teesside   Polytechnic,   Middlesbrough   (England). 

Dept.  of  Chemical  Engineering. 

T.  Stephenson. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  II:  Treatment  and 

Disposal.  CRC  Press,  Inc.,  Boca  Raton,  Florida, 

1987.  p  69-90,  1  fig,  7  tab,  107  ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, *Water  reuse,  "Heavy  metals,  Filtration,  Co- 
agulation, Flocculation,  Activated  carbon,  Ion  ex- 
change. Reverse  osmosis,  Potable  water. 

Detrimental  effects  on  potable  water  supplies  due 
to  the  presence  of  heavy  metals  are  possible  due  to 
the  traditional  role  of  surface  waters  in  receiving 
industrial  and  domestic  wastewater  discharges. 
Surface  waters  that  have  been  affected  by  man's 
activities  are  increasingly  being  used  for  drinking 
water  supply  as  groundwater  sources  become  ex- 
hausted and  new  sources  are  difficult  to  find,  re- 
sulting in  an  increasing  trend  towards  water  reuse, 
both  direct  and  indirect.  Direct  water  reuse  studies 
have  indicated  that  the  strategy  for  producing 
water  is  possible  at  a  cost.  Heavy  metal  contamina- 
tion of  the  final  water  distributed  in  supply  is  one 
of  several  potential  hazards  to  human  health  that 
has  been  considered.  However,  concentrations  in 
the  effluents  reused  have  either  been  insignificant- 
ly, or  nearly  complete  removal  has  been  achieved 
during  treatment.  Metal  removal  has  occurred 
during  stages  of  treatment  that  have  been  included 
for  another  primary  objective;  e.g.,  activated 
carbon  adsorption  is  effective  in  removing  several 
heavy  metals,  but  its  main  purpose  is  to  remove 
organics,  tastes,  and  odors.  Bank  filtration,  coagu- 
lation and  flocculation,  sand  filtration,  activated 
carbon,  ion  exchange,  and  reverse  osmosis,  are 
presented  as  unit  processes  for  the  treatment  of 
water  for  heavy  metal  removal.  (See  also  W89- 
02104)  (Lantz-PTT) 
W89-02108 


DRINKING     WATER     STANDARDS:     THEIR 
DERIVATION  AND  MEANING, 

Environmental    Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For  primary   bibliographic   entry   see   Field    5G. 

W89-02210 


TREATMENT  OF  WATER  FROM  CONTAMI- 
NATED WELLS, 

Environmental     Protection     Agency,     Cincinnati, 

OH.  Drinking  Water  Research  Div. 

W.  A.  Feige,  R.  M.  Clark,  B.  W.  Lykins,  and  C.  A. 

Fronk. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  235- 

251,  4  tab,  25  ref. 

Descriptors:  *Water  treatment,  'Groundwater 
quality,  Groundwater  pollution,  Adsorption,  Acti- 
vated carbon,  Aeration,  Ion  exchange,  Reverse 
osmosis,  Ozonation,  Oxidation,  Ultraviolet  radi- 
ation. Volatile  organics,  Pesticides,  Organic  com- 
pounds. 

The  Drinking  Water  Research  Division  (DWRD) 
of  EPA  is  responsible  for  evaluating  the  various 
types  of  technologies  that  might  be  used  to  meet 
the  MCLs  promulgated  under  the  Safe  Drinking 
Water  Act  and  its  Amendments.  Because  the 
source  water  for  many  utilities  in  the  United  States 
is  groundwater,  DWRD  is  especially  concerned 
about  conducting  bench-,  pilot-  and  field-scale 
studies  on  technologies  that  effectively  treat 
groundwater.  Technologies  being  examined  are 
carbon  adsorption,  aeration,  ion  exchange,  reverse 
osmosis,  ozone  oxidation,  and  ultraviolet  light, 
some  at  the  field  scale  and  others  at  the  bench  and 
pilot  scales.  Carbon  adsorption  appears  to  provide 
removal  for  a  wide  range  of  organics  whereas 
conventional  treatment  is  revealed  as  a  poor  treat- 


ment for  those  compounds  listed  in  the  table. 
Packed  tower  aeration  manifests  itself  as  an  excel- 
lent technology  for  volatile  organic  compounds 
and  may  have  application  for  a  limited  number  of 
pesticides.  Ozone  oxidation  appears  to  be  a  good 
treatment  technology  for  certain  classes  of  organ- 
ics such  as  simple  alkenes  and  aromatics  as  well  as 
certain  similar,  but  more  complex  organic  struc- 
tures. Although  only  a  few  organics  have  been 
subjected  to  long-term  testing  via  reverse  osmosis, 
promising  removals  for  several  low  molecular 
weight  organics  can  be  seen.  (See  also  W89-02196) 
(Lantz-PTT) 
W89-02212 


CURRENT  TRENDS  IN  WATER-SUPPLY 
PLANNING:  ISSUES,  CONCEPTS,  AND  RISKS, 

D.  W.  Prasifka. 

Van   Nostrand   Reinhold   Co.,   New   York.    1988. 

266p. 

Descriptors:  'Water  resources  developement, 
'Water  distribution,  'Water  supply,  'Management 
planning,  Urban  areas,  Water  management,  Water 
quality,  Water  rates,  Economic  aspects,  Pricing, 
Risk  analysis. 

Strategies  for  supplying  sufficient  quantities  of 
high  quality  water  to  urban  areas,  ensuring  reliable 
supplies,  and  financing  water-system  capital  needs 
comprise  the  core  of  this  book.  The  text  examines 
trends  in  water  supply  planning  that  have  evolved 
in  the  past  decade.  These  trends  are  embodied  in 
myriad  issues  and  concepts  that  emerged  as  a  result 
of  and  in  response  to  the  dwindling  of  developable 
freshwater  supplies  in  the  nation.  By  incorporating 
these  issues  and  concepts  into  the  planning  process, 
water  managers  can  lower  the  level  of  risk  associ- 
ated with  the  development,  protection,  and  use  of 
water.  The  book  explores  the  primary  issue  faced 
by  water  managers:  the  need  for  reliable  forecasts 
of  future  water  demands.  It  identifies  both  short- 
and  long-term  demand  forecasting  techniques,  and 
it  explains  how  to  apply  these  techniques  to  specif- 
ic projects.  In  addition,  it  evaluates  the  impacts  of 
water  conservation  practices  and  water  quality 
constraints  on  the  forecasting  process.  Other  im- 
portant issues  discussed  in  the  book  include:  re- 
gionalization,  the  selection  of  a  water  supply  plan- 
ning philosophy,  water  rates  and  price  structures, 
hazard  mitigation  and  its  impact  on  public  policy, 
public  participation  in  the  planning  process,  and 
the  determination  of  the  social  acceptability  of  a 
proposed  water  supply  project  or  program.  Em- 
phasis is  placed  on  identifying  the  practical  appli- 
cations of  these  issues  and  on  gaining  an  under- 
standing of  the  concepts  that  are  used  to  describe 
them.  (Lantz-PTT) 
W89-02257 


ANALYSIS  OF  WATER  DISTRIBUTION  SYS- 
TEMS, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

T.  M.  Walski. 

Van   Nostrand   Reinhold   Co.,   New  York.    1984. 

275p. 

Descriptors:  'Water  distribution,  'Water  convey- 
ance, 'Hydraulics,  'Hydraulic  structures,  Pipes, 
Economic  aspects,  Computer  models.  Hydraulic 
models,  Mathematical  studies,  Model  studies,  Data 
acquisition,  Meters,  Gages,  Pumps. 

Theoretical  hydraulics  and  economics  to  practical 
applications  of  modeling,  testing,  and  cost  effective 
decision  making  are  covered.  A  treatment  of  the 
basic  equations  of  closed  conduit  hydraulics  is 
especially  useful,  along  with  a  discussion  of  com- 
puter models  commonly  used  for  solving  hydraulic 
problems,  which  includes  guidance  on  implement- 
ing and  calibrating  these  models.  Also  discussed  is 
the  testing  and  metering  of  distribution  systems, 
demonstrating  how  to  collect  data  on  flows,  pipe 
roughness,  diameters,  pressures  in  the  water  distri- 
bution systems,  and  much  more.  Detailed  coverage 
is  included  on:  water  distribution  model  skeletiza- 
tion and  calibration;  basic  equations  used  in  water 
system  modeling;  economic  analysis  of  pipe  breaks 
and  replacement;  collecting  data  for  water  system 
evaluation;  selecting  correct  meters  and  gages;  ec- 
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onomics  of  pipe  size  selection;  nomograms  for 
hydraulic  calculations  and  pipe  size  selection;  and 
selecting  pumps  for  water  system  applications. 
(Lantz-PTT) 

W89-02259 

5G.  Water  Quality  Control 


ALGAE  FLOCCULATION  IN  RESERVOIR 
WATER, 

Southern  Petrochemical  Industries  Corp.  Ltd.,  Tu- 

ticorin  (India). 

P.  Sridhar,  C.  Namasivayam,  and  G.  Prabhakaran. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

32,  No.  3  ,  p  345-347,  July  20,  1988.  2  fig,  1  tab,  8 

ref. 

Descriptors:  'Reservoirs,  'Algal  control,  'Floccu- 
lation, 'Electroflocculation,  'Alum,  Aluminum 
electrodes,  Comparison  studies,  Storage  reservoirs, 
Cost  analysis,  Sulfates,  Iron,  Performance  evalua- 
tion, Water  treatment. 

Algal  populations  in  reservoir  water  can  be  effec- 
tively removed  by  either  electroflocculation  using 
aluminum  electrodes  or  flocculation  using  alum. 
With  electroflocculation  there  was  a  carry-over  of 
aluminum(III)  ion,  whereas  in  the  flocculation 
using  alum  there  was  no  carry-over  of 
aluminum(III),  iron(III),  or  sulfate  ions  in  the  treat- 
ed water.  For  the  removal  of  algae,  alum  treatment 
is  less  expensive  than  electroflocculation.  (Author's 
abstract) 
W89-01285 


HISTORY  OF  POINT  SOURCE  CONTROL  OF 
NUTRIENTS  IN  PENNSYLVANIA  AND 
OTHER  CHESAPEAKE  BAY  STATES:  PART  I, 

For  primary  bibliographic  entry  see  Field  5D. 
W89-01288 


HISTORY  OF  POINT  SOURCE  CONTROL  OF 
NUTRIENTS  IN  PENNSYLVANIA  AND 
OTHER  CHESAPEAKE  BAY  STATES:  PART  II, 

W.  A.  Lyon. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine  Vol.  21,  No.  5,  p  7-14,  September- 
October  1988.  3  fig,  1  tab,  27  ref. 

Descriptors:  'Chesapeake  Bay,  'Pennsylvania, 
'Eutrophication,  'Estuaries,  'Water  pollution  con- 
trol, 'Environmental  policy.  Water  pollution 
sources,  Enforcement,  Great  Lakes,  Virginia, 
Maryland,  Susquehanna  River,  Nutrients,  Phyto- 
plankton,  Macrophytes,  Oxygen  depletion,  Dam 
effects,  Light  depletion,  Turbidity,  Regulations, 
Legislation,  Federal  jurisdiction. 

Studies  of  the  impact  of  nutrients  on  the  Chesa- 
peake Bay,  emergence  of  public  policy  to  deal  with 
the  problem,  implementation,  municipal  perform- 
ance, and  future  prospects  are  discussed.  The  ap- 
proach used  to  control  pollution  of  the  Chesapeake 
Bay  is  compared  with  that  employed  in  the  Lower 
Great  Lakes  Basin.  Nutrient  enrichment  was  con- 
sidered a  major  factor  affecting  both  phytoplank- 
ton  and  epiphyte  growth  in  the  Chesapeake  Bay. 
Increased  turbidity  from  sediment  loads  can  be 
another  light-limiting  factor.  A  recent  study  of  the 
Lower  Susquehanna  River  Basin  cited  reduction  in 
dissolved  oxygen  due  to  impoundments  as  an  addi- 
tional problem.  Pennsylvania  was  one  of  the  first 
states  to  establish  point-source  control  of  nutrients 
on  a  statewide  basis.  In  the  Lower  Lakes  and 
Susquehanna  River  Basins,  Pennsylvania  vigorous- 
ly pursued  point-source  control  of  nutrients  in  the 
1970s,  generally  before  the  other  states  (i.  e.,  Mary- 
land and  Virginia  with  respect  to  the  Chesapeake 
Bay).  The  efforts  on  the  Lower  Lakes  were  greatly 
expedited  by  a  concise  management  plan  tied  to 
specific  load  targets.  This  approach  was  not  ap- 
plied on  the  Chesapeake  Bay;  consequently  there  is 
a  lack  of  criteria  for  measuring  progress.  There 
also  is  less  certainty  about  the  relative  importance 
of  nutrients  versus  other  pollutants.  There  is  limit- 
ed and  less  than  convincing  scientific  evidence  to 
support  the  relationship  between  nutrients  and  the 
decline  of  submerged  aquatic  vegetation  and  nutri- 
ents  and    deoxygenation.    Nonpoint    source    pro- 
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grams  need  more  management  analysis  to  address 
priorities  and  to  recognize  the  difference  between 
man-made  and  natural  events  and  sources.  Here, 
too.  Pennsylvania  was  the  first  to  pass  regulations 
designed  to  address  the  problem.  The  federal  gov- 
ernment's role  was  more  important  in  shaping  the 
program  on  the  Lower  Lakes  than  it  has  been  on 
the  Chesapeake  Bay.  (See  also  W89-01288)  (Roch- 
ester-PTT) 
W89-01289 


'WHO'S  ON  FIRST'  WITH  RIGHT  TO  KNOW, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-01291 


EUTROPHICATION  OF  THE  COASTAL 
WATERS  OF  THE  NORTH  ADRIATIC  SEA: 
NATIONAL  AND  REGIONAL  INTERVENTION 
PROGRAMS, 

Emilia-Romagna    Regional    Authorities,    Bologna 

(Italy). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01304 


EUTROPHICATION  OF  INLAND  AND  COAST- 
AL WATERS  IN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy).  Re- 
parto  Sperimentale  di  Idrobiologia  Applicata. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01305 


SOLUBILITY  RELATIONSHIPS  OF  ALUMI- 
NUM AND  IRON  MINERALS  ASSOCIATED 
WITH  ACID  MINE  DRAINAGE, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

P.  J.  Sullivan,  J.  L.  Yelton,  and  K.  J.  Reddy. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  11,  No.  3,  p  283-287,  June  1988.  2 

fig,  1  tab,  14  ref.  Department  of  Energy  Contract 

DE-AC2085LC11062. 

Descriptors:  *Waste  disposal,  *Path  of  pollutants, 
•Water  pollution  control,  'Groundwater,  *Acid 
mine  drainage,  *Pyrite,  'Aluminum  compounds, 
*Oil  shale,  Hydrogen  ion  concentration,  Solubility, 
Sulfates,  Sulfides,  Water  quality,  Minerals,  Iron 
compounds. 

The  ability  to  properly  manage  the  oxidation  of 
pyritic  minerals  and  associated  acid  mine  drainage 
is  dependent  upon  understanding  the  chemistry  of 
the  disposal  environment.  One  accepted  disposal 
method  is  placing  pyritic-containing  materials  in 
the  groundwater  environment.  The  objective  of 
this  study  was  to  examine  solubility  relationships  of 
Al  and  Fe  minerals  associated  with  pyritic  waste 
disposed  in  a  low  leaching  aerobic  saturated  envi- 
ronment. Two  eastern  oil  shales  were  used  in  this 
oxidizing  equilibration  study,  a  New  Albany  Shale 
(unweathered,  4.6%  pyrite),  and  a  Chattanooga 
Shale  (weathered,  1.5%  pyrite).  Oil  shale  samples 
were  equilibrated  with  distilled-deionized  water 
from  1-180  d  with  a  1:1  solid-to-solution  ratio.  The 
suspensions  were  filtered  and  the  clear  filtrates 
were  analyzed  for  total  cations  and  anions.  Ion 
activities  were  calculated  from  total  concentra- 
tions. Below  pH  6.0,  depending  upon  S04  activity, 
Al  solubility  was  controlled  by  A10HS04  (solid 
phase)  for  both  shales  Initially,  Al  solubility  for 
the  New  Albany  Shale  showed  equilibrium  with 
amorphous  AI(OH)3.  The  pH  decreased  with  time, 
and  Al  solubility  approached  equilibrium  with 
AIOHS04.  Below  pH  6.0,  Fe  solubility  appeared 
to  be  regulated  by  a  basic  iron  sulfate  solid  phase 
with  the  stoichiometric  composition  of  FeOHS04. 
The  results  indicate  that  below  pH  6.0,  Al  and  Fe 
solubilities  are  limited  by  basic  Al  and  Fe  sulfate 
solid  phases  (AIOHS04  and  FeHS04).  The  results 
further  indicate  that  the  acidity  in  oil  shale  waters 
is  produced  from  the  hydrolysis  of  Al  and  Fe 
activities  in  solution  These  results  indicate  a  fun- 
damental change  in  stoichiometric  equations  used 
to  predict  acidity  from  iron  oxidation.  Also,  water 
quality  predictions  associated  with  acid  mine 
drainage  can  be  based  on  fundamental  thermody- 
namic relationships.  As  a  result,  waste  management 
decisions  can  be  based  on  waste-specific/site-spe- 
cific  test  methods.  (See  also  W89-01323)  (Author's 
abstract) 


W89-01322 


IMPACT  OF  MOSUL  TEXTILE  FACTORY  EF- 
FLUENTS ON  TIGRIS  RIVER  WATER  QUAL- 
ITY, 

Mosul     Univ.     (Iraq).     Saddam     Dam     Research 

Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01326 


EFFECTS  OF  COMMERCIAL  LANDFILL 
BANS  ON  WASTE  MINIMIZATION  STRATE- 
GIES AND  TREATMENT  PERFORMANCE 
STANDARDS, 

RECRA  Environmental,  Inc.,  Amherst,  NY. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01341 


WASTE  REDUCTION:  PROGRAM,  PRACTICE 
AND  PRODUCT  IN  CHEMICAL  MANUFAC- 
TURING, 

Dow  Chemical  Co.,  Midland,  MI. 

R.  Delcambre. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  3, 

p  175-179,  August  1988.  7  fig,  2  ref. 

Descriptors:  *Waste  recovery,  *Chemical  wastes, 
"Industrial  wastes,  *Chemical  industry. 

Waste  reduction  has  been  a  daily  pursuit  of  manu- 
facturing operations  for  many  years.  During  the 
1970's,  as  feedstocks  and  energy  costs  escalated,  a 
renewed  emphasis  was  placed  on  yield  improve- 
ment and  energy  conservation.  These  improve- 
ments, in  many  cases,  reduced  the  volume  of  un- 
wanted byproducts  that  had  to  be  managed  as 
waste  and  increased  the  overall  productivity  of  the 
manufacturing  process.  (Author's  abstract) 
W89-01342 


SOURCE  REDUCTION  TECHNICAL  ASSIST- 
ANCE: A  PILOT  PROJECT  AND  ITS  IMPLICA- 
TIONS FOR  THE  CHEMICAL  INDUSTRY, 

Massachusetts   Dept.   of  Environmental   Manage- 
ment, Boston. 
L.  Dane. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  3, 
p  207-21 1,  August  1988.  3  tab,  13  ref. 

Descriptors:  *Waste  management,  "Chemical 
wastes,  "Industrial  wastes,  "Metal-finishing  wastes, 
Chemistry  industry,  Hazardous  materials. 

As  part  of  its  developing  source  reduction  pro- 
gram, the  Massachusetts  Department  of  Environ- 
mental Management  (DEM)  has  conducted  a  tech- 
nical assistance  project  with  precious  metals  plat- 
ers in  the  southeast  region  of  the  state.  During  this 
project,  DEM  identified  a  number  of  raw  material 
substitutions  and  source  reduction  technologies 
that  significantly  reduce  both  costs  and  volumes  of 
hazardous  waste  generated.  DEM  suggests  ways  in 
which  the  chemical  industry  might  respond  to 
market  change,  and  details  ways  in  which  non- 
regulatory  agencies  can  foster  source  reduction 
and  encourage  expanded  markets  for  source  reduc- 
tion chemistries  and  technologies.  (Author's  ab- 
stract) 
W89-01343 


CONTROLLING  NITRATE  LEACHING  IN 
WATER  SUPPLY  CATCHMENTS, 

M.  S.  Knight,  and  S.  B.  Tuckwell. 
Journal  of  the  Institution  of  Water  and  Environ- 
mental Management,  Vol.  2,  No.  3,  p  248-252,  June 
1988.  2  fig,  2  tab,  6  ref. 

Descriptors:  "Agricultural  watersheds,  "Nitrates, 
"Leaching,  "Water  pollution  control,  "Drinking 
water,  Watersheds,  Catchment  areas,  Fertilizers, 
Crop  production.  Cultivation,  Agriculture, 
Springs,  Grasslands,  Cost  analysis,  Nonpoint 
sources. 

Guidelines  for  reducing  nitrate  leaching  from  an 
agricultural  catchment  northeast  of  Bath,  England 
are  described.  Springs  from  this  catchment  supply 
80%  of  the  water  to  a  population  of  96,000.  By 


early  1987,  73%  of  Batheaston  catchment  and  43% 
of  Monkswood  catchment  were  subject  to  agree- 
ments between  the  Water  Authority  and  the  tenant 
or  owner.  These  limit  the  use  of  nitrogen  fertilizers 
and  change  arable  land  to  permanent  grass  produc- 
tion or  move  arable  crops  away  from  the  vulnera- 
ble areas  of  the  catchment.  These  changes  have 
reversed  an  upward  trend  in  nitrate  concentration 
in  the  springs,  as  reflected  in  the  water  supply. 
Nitrate  content  of  the  springs  should  continue  to 
decline  as  the  guidelines  are  extended  to  the  re- 
maining parts  of  the  catchment.  These  measures 
have  avoided  the  need  for  additional  water  treat- 
ment or  alternative  supplies.  Control  of  agricultur- 
al activities  was  estimated  to  be  the  cheapest  alter- 
native for  solving  the  nitrate  problem  in  these 
supplies.  (Author's  abstract) 
W89-01349 


PROCEDURE  FOR  MANAGING  CONTAMI- 
NATED DREDGED  MATERIAL, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

J.  W.  Male,  and  M.  J.  Cullinane. 
Journal  of  Waterway,   Port,  Coastal,  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  114,  No.  5,  p 
545-564,   September    1988.   4  fig,   3   tab,   7   ref,   2 
append. 

Descriptors:  "Dredge  spoiled  disposal,  "Spoil  dis- 
posal, "Dredging,  "Waste  management.  Sediments, 
Contamination,  Planning,  Waste  disposal,  Econom- 
ic aspects,  Legal  aspects,  Social  aspects,  Costs, 
Public  opinion,  Regulations,  Environmental  con- 
trol. 

Guidelines  in  the  form  of  a  flexible  step-by-step 
procedure  are  presented  for  the  management  of 
contaminated  dredged  material.  The  guidelines  are 
intended  to  assist  decision-makers  in  their  planning 
for  dredging  operations  that  could  pose  problems  if 
not  given  special  consideration.  The  procedure 
follows  preliminary  assessment  of  the  contamina- 
tion of  sediment  that  is  to  be  dredged.  The  proce- 
dure assists  in  the  determination  of  appropriate  and 
compatible  means  for  dredging,  transport,  treat- 
ment, and  disposal  of  dredged  material.  It  com- 
bines means  into  viable  alternatives  which  are  then 
evaluated  on  the  basis  of  several  criteria:  reliability, 
technical  effectiveness,  environmental  impact,  cost, 
regulatory  requirements,  public  acceptance,  safety, 
and  practicality.  (See  also  W89-01359)  (Author's 
abstract) 
W89-01358 


MANAGING  CONTAMINATED  DREDGED 
MATERIAL:  APPLICATION, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

J.  W.  Male,  M.  J.  Cullinane,  and  K.  Phillips. 
Journal  of  Waterway,   Port,  Coastal,  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  114,  No.  5,  p 
565-581,    September    1988.    3    fig,    7   tab,    10   ref, 
append. 

Descriptors:  "Spoil  disposal,  "Dredge  spoil  dispos- 
al, "Waste  management,  "Dredging,  Environmen- 
tal control,  Decision  making,  Case  studies,  Waste 
disposal,  Cost  analysis,  Planning,  Estuaries,  Com- 
mencement Bay,  Washington. 

A  procedure  that  was  developed  to  assist  decision- 
makers plan  for  proper  management  of  contaminat- 
ed dredged  material  is  illustrated  with  the  use  of  a 
case  study.  Decisions  regarding  dredging  oper- 
ations of  contaminated  dredged  material  are  out- 
lined for  a  project  in  Commencement  Bay, 
Tacoma,  WA.  Preliminary  screening  of  potential 
disposal  sites  is  described  and  using  criteria  devel- 
oped for  the  case  study.  In  addition,  appropriate 
means  for  dredging,  transport,  treatment,  and  dis- 
posal are  determined  and  combined  into  alterna- 
tives. Viable  alternatives  are  evaluated  using  crite- 
ria established  as  part  of  the  overall  decision- 
making procedure.  Final  selection  of  an  alternative 
is  presented  in  terms  of  two  objectives:  cost  mini- 
mization and  maximization  of  a  composite  qualita- 
tive criterion  which  incorporates  several  charac- 
teristics of  each  alternative.  (See  also  W89-01358) 
(Author's  abstract) 
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W89-01359 


ASSESSING  THE  RISK  OF  VIOLATING 
STREAM  WATER  QUALITY  STANDARDS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Civil  Engi- 
neering. 

W.  E.  Hathhorn,  and  Y.-K.  Tung. 
Journal         of        Environmental         Management 
JEVMAW,  Vol.  26,  No.  4,  p  321-338,  June  1988. 
15  fig,  1  tab,  20  ref.  append. 

Descriptors:  *Water  pollution  control,  *Risk, 
•Water  quality  standards,  *Water  quality  manage- 
ment, 'Impaired  water  quality,  'Dissolved  oxygen, 
Biochemical  oxygen  demand,  Simulation  analysis. 
Probability  distribution.  Stream  pollution,  Monte 
Carlo  methods,  Streeter-Phelps  equation,  Stochas- 
tic process. 

For  many  years,  managing  agencies  have  enacted 
and  enforced  water  quality  standards  based  on  a 
deterministic  evaluation  of  the  stream  environ- 
ments under  their  control.  Given  the  random 
nature  of  the  processes  occurring  within  a  stream 
system,  the  deterministic  approach  to  water  quality 
regulation  is  subject  to  obvious  shortcomings.  In 
an  attempt  to  improve  water  quality  regulation,  a 
method  is  presented  for  quantifying  the  joint  risk 
associated  with  dissolved  oxygen  deficits  exceed- 
ing a  specified  standard  and  the  length  of  such 
violations  within  a  stream  environment.  Tech- 
niques are  employed  utilizing  the  Streeter-Phelps 
equation  in  conjunction  with  Monte  Carlo  simula- 
tion. In  addition,  flexibility  is  provided  in  the  for- 
mulation by  allowing  several  probability  distribu- 
tions and  statistical  properties  assumed  for  each 
parameter.  Implied  in  the  methods  and  results  pre- 
sented is  the  development  of  improved  water  qual- 
ity standards  incorporating  the  inherent  stochastic 
nature  of  stream  environments.  (Author's  abstract) 
W89-01373 


DISEASE       HAZARDS       OF       IRRIGATION 
SCHEMES, 

Mahidol  Univ.,   Bangkok  (Thailand).   Faculty  of 

Tropical  Medicine. 

For  primary   bibliographic   entry   see   Field   6G. 

W89-01379 


IMPROVEMENTS  IN  WATERSHED  MANAGE- 
MENT YIELD  ENHANCED  REVENUES, 

Washington  Suburban  Sanitary  Commission,  Broo- 

kevllle.MD. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01431 


TREATMENT  OF  LANDFILL  LEACHATES  IN 
ON-SITE  AERATED  LAGOON  PLANTS:  EXPE- 
RIENCE IN  BRITAIN  AND  IRELAND, 

Aspinwall  and  Co.,  Shrewsbury  (England). 

For  primary   bibliographic  entry   see   Field   5D. 

W89-01451 


SYSTEMS  ANALYSIS, 

North  Carolina  Agricultural  and  Technical  State 
Univ.,   Greensboro.    Dept.   of  Civil   Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-01461 


ECONOMICS, 

East  Texas  State  Univ.,  Commerce. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-01462 


LAW  (1987  AMENDMENTS), 

Nixon,  Hargraves,  and  Doyle,  Rochester,  NY. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-01463 


ON-SITE  ALTERNATIVES  FOR  TREATMENT 
AND  DISPOSAL, 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01475 


HEALTH  EFFECTS  ASSOCIATED  WITH 
WASTEWATER  TREATMENT,  DISPOSAL, 
AND  REUSE, 

Alberta  Univ.,  Edmonton.  Div.  of  Health  Services 

Administration. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01480 


AGRICULTURAL  WASTES, 

Georgia  Tech  Research  Inst.,  Atlanta. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01486 


TEXTILE  WASTES, 

ERT,  A  Resource  Engineering  Co.,  Concord.  MA. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01487 


COAL  AND  COAL  MINE  DRAINAGE, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Air  and  Water  Resources. 

H.  Olem. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  886-890,  June  1988.  67 

ref. 

Descriptors:  'Literature  review,  'Mine  drainage, 
'Coal  mining,  'Water  pollution  control,  Regula- 
tions, Chemical  properties,  Model  studies,  Land 
reclamation,  Coal  cleaning,  Transportation, 
Mining  industry,  Legislation,  Industrial  wastes. 

Literature  published  in  1987  on  coal  industry 
wastes  and  coal  mine  drainage  in  relation  to  water 
pollution  control  is  summarized  under  the  follow- 
ing headings:  environmental  regulations,  coal  mine 
drainage  characterization  (regional,  chemical,  and 
biological),  coal  mine  drainage  process  and  mitiga- 
tion studies,  coal  mine  drainage  models,  coal  clean- 
ing, and  coal  transportation  and  storage.  The 
review  aims  to  include  all  pertinent,  important  and 
significant  articles  without  evaluating  their  merit; 
when  selections  were  made,  availability  of  docu- 
ments and  the  presence  of  new  information  in  the 
article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01488 


PETROLEUM  PROCESSING  AND  SYNTHET- 
IC FUELS, 

Scholler,  P.O.  Box  26968,  Philadelphia,  PA  19134. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01489 


POWER  INDUSTRY  WASTES, 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 
M.  L.  Iwanksi,  and  T.  J.  Chu. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  6,  p  893-904,  June  1988.  1 
tab,  189  ref. 

Descriptors:  'Literature  review,  'Electric  power 
industry,  'Water  pollution  control,  'Regulations, 
'Acid  rain,  Cooling  water,  Ash  disposal,  Waste 
disposal,  Hydroelectric  plants,  Fossil  fuels,  Nucle- 
ar powerplants,  Fluidized  bed  process,  Industrial 
wastes,  Water  pollution  sources,  Hazardous 
wastes,  Solid  wastes,  Radioactive  wastes. 

Literature  published  in  1987  on  power  industry 
wastes  is  summarized  under  the  following  head- 
ings: environmental  regulation,  hydroelectric 
power  plants,  fossil-fueled  power  plants  (acid  dep- 
osition, ash  disposal  and  use,  cooling  system  and 
cooling  water  discharge,  and  flue  gas  desulfuriza- 
tion),  and  nuclear  power  plants  (waste  character- 
ization, treatment  and  disposal),  and  fluidized  bed 
combustion.  Environmental  regulatory  actions  re- 
lated to  the  power  generating  industry  are  summa- 
rized in  a  table  covering  water,  solid  and  hazard- 
ous wastes,  and  radioactive  wastes.  The  review 
aims  to  include  all  pertinent,  important  and  signifi- 
cant articles  without  evaluating  their  merit;  when 
selections  were  made,  availability  of  documents 
and  the  presence  of  new  information  in  the  article 
were  used  as  inclusion  criteria.  A  brief  synopsis  of 


the  contents  is  given  for  each  article  cited.  (Roch- 
ester-PTT) 

W89-01490 


CHEMICALS  AND  ALLIED  PRODUCTS, 

Union  Carbide  Corp.,  South  Charleston,  WV. 
For   primary   bibliographic   entry   see   Field    5D. 
W89-01492 


RADIOACTIVE  WASTES, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01493 


SOLID  AND  HAZARDOUS  WASTES  AND 
WATER  QUALITY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

M.  E.  Tittlebaum. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  920-924,  June  1988.  54 

ref. 

Descriptors:  'Literature  review,  'Solid  wastes, 
'Hazardous  wastes,  'Water  quality  control, 
•Wastewater  treatment,  Legal  aspects,  Water  pol- 
lution effects,  Toxicity,  Aquatic  organisms,  Drink- 
ing water,  Model  studies,  Wastewater  collection, 
Wastewater  treatment,  Design  criteria,  Sampling, 
Monitoring,  Wastewater  analysis. 

Literature  published  in  1987  on  solid  and  hazard- 
ous waste  and  water  quality  is  summarized  under 
the  following  headings:  legal  aspects;  impact  (tox- 
icity to  aquatic  organisms,  threats  to  drinking 
water);  modeling  and  analysis;  collection,  treat- 
ment, and  design  techniques;  and  sampling  and 
monitoring.  The  review  aims  to  include  all  perti- 
nent, important  and  significant  articles  without 
evaluating  their  merit;  when  selections  were  made, 
availability  of  documents  and  the  presence  of  new 
information  in  the  article  were  used  as  inclusion 
criteria.  A  brief  synopsis  of  the  contents  is  given 
for  each  article  cited.  (Rochester-PTT) 
W89-01494 


NONPOINT  SOURCES, 

Northwest   Colorado   Council   of  Governments, 

Frisco. 

L.  Wyatt,  J.  Spooner,  W.  Berryhill,  S.  L. 

Brichford,  and  A.  L.  Lanier. 

Journal    -   Water   Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  925-933,  June  1988. 

161  ref. 

Descriptors:  'Literature  review,  'Water  pollution 
sources,  'Nonpoint  pollution  sources,  'Path  of  pol- 
lutants, 'Water  pollution  control,  Policy  making, 
Best  management  practices,  Monitoring,  Water 
analysis,  Economic  aspects,  Management  planning. 

Literature  published  in  1987  on  nonpoint  sources 
(NPSs)  of  water  pollution  is  summarized  under  the 
following  headings:  NPS  policy,  economics,  and 
planning;  water  quality  and  water  resources;  best 
management  practices  and  NPS  control;  and  NPS 
monitoring,  modeling,  and  analytical  methods.  The 
review  aims  to  include  all  pertinent,  important  and 
significant  articles  without  evaluating  their  merit; 
when  selections  were  made,  availability  of  docu- 
ments and  the  presence  of  new  information  in  the 
article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01495 


r 

i 
( 


LAKE  AND  RESERVOIR  MANAGEMENT, 

Environmental    Protection    Agency,    Dallas,   TX. 

Region  VI. 

D.  B.  McDonell,  and  P.  A.  Crocker. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  940-959,  June  1988. 

408  ref. 

Descriptors:   'Literature  review,  'Lakes,  'Reser- 
voir management,  'Acid  rain,  'Lake  management. 
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•Water  pollution  control,  'Eutrophication,  Nitro- 
gen. Phosphorus,  Nutrients,  Sediments,  Heavy 
metals.  Herbicides,  Viruses,  Bacteria,  Protozoa, 
Macrophytes,  Algae,  Phytoplankton,  Limnocor- 
rals,  Periphyton,  Algae.  Zooplankton,  Macroinver- 
tebrates,  Fish,  Aquatic  habitats.  Fisheries,  Repro- 
duction, Food  habits,  Ecology. 

Literature  published  in  1987  on  lake  and  reservoir 
management  in  relation  to  water  pollution  control 
is  summarized  under  the  following  headings:  water 
quality  (physicochemical  studies,  dissolved 
oxygen,  ecosystem  management  and  modelling, 
and  in-lake  treatment);  nutrients  (nitrogen,  phos- 
phorus, and  nutrient  management);  sediment;  toxic 
chemicals  (heavy  metals,  herbicides  and  other  or- 
ganic chemicals,  and  contaminated  sediments);  acid 
deposition  (atmospheric  deposition,  modeling,  neu- 
tralizing capacity,  and  biological  effects);  viruses, 
bacteria,  and  protozoa;  aquatic  macrophytes;  algae 
(phytoplankton,  periphyton,  and  limnocorral  ex- 
periments); zooplankton;  macroinvertebrates;  and 
fisheries  (feeding  strategies  and  food  preference, 
reproduction,  environmental  factors  and  habitat). 
The  review  aims  to  include  all  pertinent,  important 
and  significant  articles  without  evaluating  their 
merit;  when  selections  were  made,  availability  of 
documents  and  the  presence  of  new  information  in 
the  article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01497 


DISSOLVED  OXYGEN  IN  STREAMS  AND 
RESERVOIRS, 

Tennessee  Valley  Authority,  Chattanooga. 

W.  L.  Poppe. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  959-961,  June  1988.  40 

ref. 

Descriptors:  'Literature  review,  'Dissolved 
oxygen,  'Rivers,  'Reservoirs,  'Water  pollution 
control,  Gases,  Water  pollution  effects,  Model 
studies,  Lakes. 

Literature  published  in  1987  on  dissolved  oxygen 
in  streams  and  reservoirs  in  relation  to  water  pollu- 
tion control  is  summarized  under  the  following 
headings:  water  quality  in  streams  and  reservoirs, 
water  quality  models,  gas  transfer,  And  aquatic 
effects  and  modeling.  The  review  aims  to  include 
all  pertinent,  important  and  significant  articles 
without  evaluating  their  merit;  when  selections 
were  made,  availability  of  documents  and  the  pres- 
ence of  new  information  in  the  article  were  used  as 
inclusion  criteria.  A  brief  synopsis  of  the  contents 
is  given  for  each  article  cited  (Rochester-PTT) 
W89-01498 


GROUNDWATER  QUALITY, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01499 


FATE  OF  POLLUTANTS, 

Environmental   Protection   Agency,  Gulf  Breeze, 
FL.   Gulf  Breeze   Environmental   Research   Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01501 


HUMAN  HEALTH  EFFECTS  ASSAYS, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01506 


INTERNATIONAL  ENVIRONMENTAL  LAW 
AND  POLICY:  AN  OVERVIEW  OF  TRANS- 
BOUNDARY  POLLUTION, 

Illinois  Univ.  at  Chicago  Circle. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01514 


RECENT  DEVELOPMENTS  IN  THE  LAW  OF 
THE  SEA  1984-1985, 

For  primary  bibliographic  entry  see  Field  6E. 


W89-01515 


MARINE  POLLUTION:  INJURY  WITHOUT  A 
REMEDY, 

Mississippi  Univ.  Law  Center,  University. 
For  primary  bibliographic  entry  see  Field  6E. 

W89-01517 


PROCEEDINGS  OF  THE  NWWA/API  CON- 
FERENCE ON  PETROLEUM  HYDROCAR- 
BONS AND  ORGANIC  CHEMICALS  IN 
GROUND  WATER-PREVENTION,  DETEC- 
TION AND  RESTORATION. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01530 


KEY  TO  PREVENTING  CONTAMINATION  OF 
GROUNDWATER  BY  PETROLEUM  PROD- 
UCTS: FLORIDA'S  SUPER  ACT, 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee. 

C.  Ash,  C.  Garrett,  and  S.  Gray. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  3-10,  10  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion prevention,  'Groundwater  pollution,  'Oil 
spills,  'SUPER  Act,  'Florida,  Pollutant  identifica- 
tion, Cleanup  operations,  Water  pollution  treat- 
ment, Leakage,  Storage  tanks,  Legal  aspects,  Li- 
ability. 

Florida's  governmental  response  to  the  problem  of 
groundwater  contamination  from  leaking  petrole- 
um storage  systems  emphasizes  early  detection  of 
contamination  rather  than  enforcement  actions 
against  the  responsible  party.  Historically,  enforce- 
ment actions  have  resulted  in  delayed  cleanup  or 
nonreporting  of  contamination  sites.  In  an  effort  to 
protect  public  drinking  water  supplies,  the  Florida 
Legislature  enacted  the  State  Underground  Petro- 
leum Environmental  Response  Act  of  1986 
(SUPER  Act).  This  bill  created  a  trust  fund  from 
taxation  on  petroleum  and  other  pollutants  pro- 
duced or  imported  into  the  state.  This  fund  pro- 
vides monies  for  the  state  to  conduct  site  rehabili- 
tation projects  or  for  reimbursement  to  persons 
who  have  voluntarily  or  through  negotiated  en- 
forcement cleaned  up  their  site.  Participation  in  the 
program  is  encouraged  by  the  establishment  of  a 
grace  period  during  which  owners  or  operators  of 
petroleum  storage  systems  that  report  suspected 
contamination  will  not  be  held  liable  for  the  costs 
of  restoring  their  sites.  The  Early  Detection  Incen- 
tive Program  was  started  on  July  1,  1986  and  runs 
until  September  30,  1988.  As  of  September  1,  over 
2,300  applications  have  been  submitted  to  the  pro- 
gram. The  order  in  which  eligible  sites  receive 
reimbursement  of  costs  or  state  contracted  cleanup 
is  determined  by  their  environmental  threat  score, 
a  priority  ranking  system  which  assesses  the  poten- 
tial threat  to  public  health  or  the  environment.  In 
this  manner,  those  sites  that  pose  the  greatest  po- 
tential for  contaminating  Florida's  groundwater 
are  quickly  contained  and  cleaned  up.  Strong  regu- 
lations governing  Florida's  underground  petrole- 
um storage  tanks  systems  in  combination  with  in- 
centives for  reporting  suspected  contamination  will 
ensure  a  successful  program  in  preventing  serious 
groundwater  contamination  problems.  (See  also 
W89-01530)  (Author's  abstract) 
W89-0I531 


COMPARISON  OF  GROUND  WATER  CLEAN- 
UP LEVELS;  TWO  CASE  HISTORIES, 

IT  Corp.,  Monroeville,  PA. 
E.  Medlin. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  13-18. 

Descriptors:  'Groundwater  pollution,  'Cleanup 
operations,  'Water  pollution  treatment,  'Benzenes, 
Leakage,  Path  of  pollutants,  Water  pollution  pre- 


vention, Water  pollution  control.  Soil  contamina- 
tion, Hazardous  wastes,  Gasoline,  Storage  tanks, 
Case  studies. 

An  important  consideration  when  developing  a 
plan  to  remediate  contaminated  soil  or  groundwat- 
er is  the  level  of  water  quality  desired.  Two  case 
histories  are  discussed  which  involve  clean  limits 
for  groundwater  contamination.  Both  situations 
were  under  the  jurisdiction  of  the  same  environ- 
mental regulatory  agency  and  involved  the  same 
contaminant;  however,  due  to  the  nature  of  the 
release,  inflexible,  nonsite-specific  cleanup  stand- 
ards were  imposed  at  one  site  while  flexible,  site- 
specific  levels  were  permitted  for  the  other  site. 
The  final  remediation  costs  for  these  two  sites  vary 
considerably  and  are  a  direct  result  of  the  clean 
levels.  A  benzene  spill  occurred  at  the  first  site. 
The  regulatory  agency  applied  existing  local  haz- 
ardous waste  regulations  to  establish  a  clean  level 
of  total  removal.  In  this  case,  an  inflexible  cleanup 
goal  was  based  on  policy  and  regulatory  interpre- 
tation rather  than  site  conditions.  Since  total  re- 
moval of  benzene  from  the  groundwater  was  the 
imposed  standard,  the  responsible  party  was  legal- 
ly locked  into  an  open-ended,  expensive  remedi- 
ation program.  At  the  second  site,  a  leak  in  an 
underground  storage  tank  allowed  several  hundred 
gallons  of  gasoline  to  contaminate  the  soil  and 
groundwater.  At  that  time,  because  laws  did  not 
exist  to  guide  remediation  of  a  gasoline  spill,  the 
regulatory  agency  asked  for  a  cleanup  goal  propos- 
al concurrent  with  free  gasoline  recovery.  The 
responsible  party  conducted  a  receptor  analysis 
that  showed  that  human  health  or  environmental 
impact  was  not  expected  as  a  result  of  the  benzene 
component  of  the  gasoline.  Action  over  and  above 
product  recovery  was  not  required.  The  total  re- 
mediation cost  for  the  gasoline  site  was  much 
lower  than  the  estimated  costs  to  remove  all  the 
benzene  from  groundwater  at  the  first  site.  Com- 
parison of  these  two  case  histories  illustrates  the 
merit  of  site-specific,  realistic  clean  levels  devel- 
oped to  protect  human  health  and  the  environ- 
ment. (See  also  W89-01530)  (Author's  abstract) 
W89-01532 


USE  OF  RISK  ASSESSMENT  TO  DEFINE  A 
CORRECTIVE  ACTION  PLAN  FOR  LEAKING 
UNDERGROUND  STORAGE  TANKS, 

Gradient  Corp.,  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01533 


THREE  LOW  COST  PUMPING  SYSTEMS  FOR 
HYDROCARBON  CONTAMINATED  GROUND 
WATER, 

Geoscience  Consultants  Ltd.,  Albuquerque,  NM. 
C.  A.  J.  Schleyer. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  43-54,  4  fig. 

Descriptors:  'Hydrocarbons,  'Groundwater  pollu- 
tion, 'Pumps,  'Cleanup  operations,  'Oil  recovery, 
Pumping,  Separation  techniques,  Water  pollution 
treatment,  Water  pollution  prevention,  Organic 
compounds. 

Remedial  action  for  hydrocarbon  contaminated 
groundwater  generally  requires  pumping  to 
remove  the  floating  product  and  associated  con- 
taminated water.  These  pumping  systems  are  often 
unnecessarily  elaborate  and  expensive.  Three  low 
cost  pumping  systems  have  been  developed  which 
are  suitable  for  many  hydrocarbon  contaminated 
groundwater  situations.  These  systems  are  con- 
structed from  readily  available  equipment  and  cost 
less  than  $1000  each,  complete  with  necessary  con- 
trols and  protection  devices.  All  three  of  these 
systems  are  in  use  at  an  oil  refinery  which  has 
exhibited  several  zones  of  groundwater  contamina- 
tion by  hydrocarbon  products.  Each  of  these  zones 
presented  a  different  set  of  conditions  to  which  the 
three  different  pumping  systems  were  matched. 
Operating  the  three  systems  at  the  same  site  has 
provided  an  opportunity  for  evaluation  and  com- 
parison of  the  different  pumps.  Each  of  the  pumps 
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will  lit  in  a  6  inch  well  and  is  designed  to  extract 
water  from  the  top  of  the  water  column  in  the  well 
in  order  to  remove  all  floating  product  which 
accumulates.  The  pumps  also  remove  some  water 
from  the  well  to  maintain  a  drawdown  and  induce 
the  How  of  floating  product  into  the  well.  The 
three  low  cost  pumping  systems  are:  the  pneumatic 
displacement  pump,  the  modified  jet  pump,  and  the 
modified  submersible  pump.  The  pneumatic  dis- 
placement pump  is  a  custom  manufactured,  top 
filling,  air  operated  pump  suitable  for  low  yield 
wells.  The  modified  jet  pump  is  installed  in  a  sump 
into  which  the  product  flows,  suitable  for  low  to 
moderate  yields.  The  modified  submersible  pump 
has  a  reverse  shroud  which  is  placed  over  the 
pump  to  force  water  to  enter  from  the  top,  and 
cooling  water  is  supplied  to  the  motor.  This  pump 
is  suitable  for  moderate  to  high  flow  rates.  (See 
also  W89-01530)  (Author's  abstract) 
W89-01534 


PRACTICAL  APPROACH  TO  HYDROCAR- 
BON RECOVERY  AT  MARINE  TERMINALS, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
E.  C.  Henry,  and  D.  Hayes. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  75-90,  8  fig,  2  ref. 

Descriptors:  *Hydrocarbons,  *Oil  recovery, 
•Groundwater  pollution,  'Cleanup  operations, 
*Pumps,  Marine  environment,  Test  wells,  Storage 
tanks,  Oil  spills,  Pumping,  Separation  techniques, 
Leakage,  Monitoring,  Wells,  California. 

Bulk  liquid  terminals  at  port  facilities  typically 
possess  unique  characteristics  relative  to  the  pres- 
ence, distribution  and  recovery  of  leaked  hydro- 
carbons. However,  these  same  characteristics  al- 
lowed for  a  practical  approach  to  the  assessment 
and  subsequent  recovery  of  free  hydrocarbon 
product  from  the  shallow  subsurface  of  a  marine 
terminal.  Despite  access  limitations  due  to  site 
physical  characteristics,  the  typical  shallow 
groundwater  conditions  enabled  the  use  of  hand 
auger  methods  to  drill  borings  and  construct  moni- 
toring wells.  The  shallow  depth-to-ground-water 
also  allowed  the  use  of  pneumatically-driven  suc- 
tion lift  pumps  for  recovery  of  free  hydrocarbon 
product  present  on  the  water  table.  Through  the 
use  of  multiple  shallow  recovery  wells  manifolded 
to  the  pumps,  containment  of  serious  hydrocarbon 
seepage  to  harbor  waters  has  been  accomplished. 
Since  initiation  of  the  first  system  in  Los  Angeles 
Harbor,  four  additional  systems  have  been  installed 
on  the  West  Coast  with  similar  success.  (See  also 
W89-01530)  (Author's  abstract) 
W89-01536 


OPTIMIZING  RECOVERY  OF  CONTAMI- 
NANT RESIDUALS  BY  PULSED  OPERATION 
OF  HYDRAULICALLY  DEPENDENT  REME- 
DIATIONS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
J.  F.  Keely,  C.  D.  Palmer,  R.  L.  Johnson,  M.  D. 
Piwoni,  and  C.  D.  Enfield. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  91-104,  6  fig. 

Descriptors:  'Groundwater  pollution,  'Cleanup 
operations,  'Sorption,  'Pumping,  'Injection  wells, 
Aquifers,  Groundwater  movement,  Computer 
models,  Organic  compounds,  Evaluation. 

The  Oregon  Graduate  Center,  with  co-funding 
from  the  U.S.  Environmental  Protection  Agency 
and  the  U.S.  Air  Force,  is  currently  undertaking  a 
major  study  of  the  pulsed  pumping  remediation 
technique  to  examine  its  benefits,  costs,  and  com- 
plications in  delivery  and  recovery  operations  as- 
sociated with  conventional  and  in-situ  remediation 
of  groundwater  contamination.  Four  objectives  for 
the  project  exist:  (1)  to  examine  factors  that  influ- 
ence the  operational  characteristics  of  hydrodyna- 
mically  dependent  in-situ  remediations;  (2)  to  de- 


termine the  theoretical  and  practical  potentials  for 
improved  delivery  and  recovery  by  pulsed  pump- 
ing; (3)  to  characterize  the  efficiency  of  conven- 
tional hydrodynamically  dependent  remediations, 
relative  to  pulsed  pumping  simulations  of  remedi- 
ations at  select  sites;  and  (4)  to  provide  decision 
support  information  needed  by  the  co-sponsors  to 
determine  the  feasibility  and  desirability  of  a  field 
demonstration  project.  The  research  approach  in- 
volves a  cost-effective  combination  of  computer 
simulations,  laboratory  experiments,  and  prepara- 
tions for  a  field  demonstration.  The  major  deliver- 
able of  the  project  is  the  Project  Technical  Report 
which  will  serve  as  a  complete  record  of  all  com- 
puter simulations,  laboratory  experiments,  and  field 
surveys  conducted  during  the  project.  The  second 
major  deliverable  is  a  Design  and  Operation 
Manual  for  pulsed  pumping  operations.  The  third 
is  a  briefing  document  that  summarizes  the  bene- 
fits, costs,  and  complications  of  pulsed  pumping  as 
determined  by  this  project,  and  lays  out  the  op- 
tions for  a  field  demonstration  project.  (See  also 
W89-01530)  (Geiger-PTT) 
W89-01537 


ELECTRO-OSMOTIC  REMOVAL  OF  BEN- 
ZENE FROM  A  WATER  SATURATED  CLAY, 

Jordon  (E.C.)  Co.,  Wakefield,  MA. 
E.  P.  Van  Doren,  and  C.  J.  Bruell. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  107-126,  8  fig,  5  tab,  11  ref. 

Descriptors:  'Benzenes,  'Clays,  'Electro-osmosis, 
'Water  pollution  treatment,  'Model  studies,  Clean- 
up operations,  Hydraulic  gradient,  Soil  porosity, 
Hydrogen  ion  concentration,  Separation  tech- 
niques, Membrane  processes,  Water  pollution  pre- 
vention, Gasoline,  Groundwater  pollution,  Osmo- 
sis. 

The  potential  for  electro-osmotic  removal  of  ben- 
zene from  water  saturated  clay  with  a  low  hydrau- 
lic conductivity  was  investigated.  Experiments 
were  designed  to  evaluate  the  removal  process  and 
to  measure  physical  and  chemical  changes  which 
occurred  in  the  clay  as  a  result  of  electro-osmotic 
treatment.  Experimental  results  for  contaminant 
removal  were  compared  with  values  predicted 
using  a  one-dimensional  transport  model  which 
incorporated  advection,  dispersion,  and  adsorption 
of  the  contaminant.  Clay  column  reactors  were 
constructed  of  2.5  inch  (diameter)  glass  tubing  and 
contained  steel  electrodes,  6  inch  clay  column,  and 
tap  water  electrolyte.  The  design  of  the  columns 
allowed  the  measurement  of  benzene  within  the 
saturated  clay  and  in  the  electro-osmotic  effluent. 
A  voltage  gradient  of  1  volt  per  inch  of  clay  was 
impressed  between  electrodes  and  columns  were 
electro-osmotically  pumped  until  the  benzene  con- 
centration was  below  detectable  levels.  The  physi- 
cal and  chemical  changes  measured  were  pH  and 
porosity  within  the  clay  column.  Measurements 
were  made  following  various  treatment  times.  Ex- 
perimental results  indicated  that  electro-osmosis 
behaved  as  a  hydraulic  gradient  and  completely 
flushed  benzene  from  the  clay.  This  was  accom- 
plished in  less  than  2  pore  volumes  of  the  clay 
column  after  2  weeks  of  treatment.  Column  pH 
dropped  to  4.2  as  a  result  of  acidic  anode  solution 
moving  into  the  clay  column.  Porosity  of  the  clay 
column  decreased  in  the  vicinity  of  the  cathode  but 
remained  unchanged  at  the  anode.  This  porosity 
change  occurred  after  less  than  2  days  of  electro- 
osmotic  treatment.  (See  also  W89-01530)  (Author's 
abstract) 
W89-01538 


NITRATE  REMEDIATION  OF  GASOLINE 
CONTAMINATED  GROUND  WATERS:  RE- 
SULTS OF  A  CONTROLLED  FIELD  EXPERI- 
MENT, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 
Research. 

K.  Berry-Spark,  and  J.  F.  Barker. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.    National    Water    Well    Association, 


Dublin,  OH.   1987.  p  127-144,  7  fig,  2  tab,  23  ref. 

Descriptors:  'Gasoline,  'Nitrates,  'Biodegrada- 
tion,  'Water  pollution  treatment,  'Benzenes,  Injec- 
tion wells,  Plumes,  Piezometers,  Water  pollution 
prevention,  Path  of  pollutants,  Sand  aquifers. 

A  natural  gradient  field  injection  experiment  was 
conducted  to  evaluate  nitrate  addition  as  a  measure 
for  in  situ  remediation  of  gasoline  contaminated 
ground  waters.  Of  particular  concern  were  the 
very  soluble,  monoaromatic  hydrocarbons:  ben- 
zene, toluene,  ethyl  benzene,  and  xylene  isomers 
(BTEX).  A  laboratory  experiment  indicated  that 
BTEX  from  gasoline  may  be  utilized  during  deni- 
trification.  Transformation  of  BTEX  occurred 
only  after  a  considerable  lag  period  and  transfor- 
mation rates  were  much  slower  than  reported  aero- 
bic biodegradation  rates.  Two  plumes  of  gasoline 
contaminated  groundwater  were  created  by  injec- 
tion into  the  highly  instrumented  experimental  un- 
confined  sand  aquifer  at  Canada  Forces  Base 
Borden.  Immediately  upgradient  from  one  plume, 
groundwater  spiked  with  nitrate  was  injected.  The 
slightly  retarded  organic  contaminants  were  com- 
pletely overtaken  by  the  unretarded  nitrate  within 
148  days  of  the  injection.  The  gasoline  contaminat- 
ed plume  overtaken  by  nitrate  represents  the  reme- 
diation scheme.  The  other  gasoline  contaminated 
plume  received  no  treatment  (unremediated)  and 
was  indicative  of  the  natural  attenuation  of  such 
contamination.  Samples  of  the  plumes  were  ob- 
tained from  closely  spaced  multilevel  piezometers 
8,  30,  78,  113,  and  148  days  after  the  injection. 
From  the  resulting  extensive  three-dimensional 
solute  distribution,  estimates  of  the  mass  remaining 
in  solution  and  center  of  mass  were  made  for  each 
monoaromatic.  The  effect  of  nitrate  addition  to 
gasoline  contaminated  water  was  determined 
through  comparison  of  the  behavior  of  the  unre- 
mediated and  remediated  plumes.  Comparison  of 
the  masses  remaining  in  the  unremediated  and  re- 
mediated plumes  with  time,  indicated  small  but 
detectable  differences  in  mass  removal  rates.  Ni- 
trate addition  apparently  hastened  biotransforma- 
tion. (See  also  W89-01530)  (Author's  abstract) 
W89-01539 


ENHANCED  BIORECLAMATION,  SOIL 
VENTING  AND  GROUND-WATER  EXTRAC- 
TION: A  COST-EFFECTIVENESS  AND  FEASI- 
BILITY COMPARISON, 

EA  Engineering,  Science,  and  Technology,  Inc., 
Lafayette,  CA. 

R.  E.  Hinchee,  D.  C.  Downey,  and  E.  J.  Coleman. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  147-164,  5  tab,  24  ref. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water pollution,  'Cleanup  operations,  'Pumping, 
'Hydrocarbons,  Separation  techniques,  Cost  analy- 
sis, Comparison  studies,  Water  pollution  preven- 
tion, Capital  costs,  Biodegradation. 

In  selecting  a  remedial  alternative  for  cleanup  of 
fuel  hydrocarbon  sites  the  objective  is  to  choose 
the  most  cost-effective  alternative  that  will  achieve 
the  desired  objectives.  The  key  features  of  the 
pump  and  treat  method,  the  soil  venting  method 
and  enhanced  bioreclamation  are  compared.  The 
pump  and  treat  method  is  widely  used  to  contain 
and  slowly  remediate  contaminated  groundwater. 
The  soil  venting  method  is  a  newly  adapted  tech- 
nology that  rapidly  remediates  vadose  zone  soil 
contamination,  and  gives  limited  treatment  of  shal- 
low groundwater.  Soil  venting  is  only  applicable 
to  volatile  compounds.  Enhanced  bioreclamation 
has  been  shown  to  be  feasible  only  in  limited  field 
demonstrations.  It  is  applicable  to  most  fuel  hydro- 
carbons at  relatively  permeable  sites.  In  general, 
soil  venting  has  the  lowest  cost  per  pound  or 
gallon  of  fuel  remediated.  Based  on  an  assumption 
of  new  saturated  conditions,  the  following  compar- 
ison of  the  number  of  pounds  per  day  of  hydrocar- 
bon removed  per  horsepower  is  8.9  for  enhanced 
bioreclamation,  83  for  soil  venting,  and  12  for 
groundwater  extraction.  Bioreclamation  assumes  a 
1-horsepower  pump  lifting  10  gpm  20  feet  with  the 
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addition  of  500  mg/1  peroxide;  soil  venting,  a  1- 
horsepower  blower  extracting  50  cfm  of  5,000  ppm 
hydrocarbon  vapor;  and  extraction.  Groundwater 
extraction  assumes  1 -horsepower  pump  lifting  10 
gpm  of  hydrocarbon-saturated  (100  mg/1)  ground- 
water 20  feet.  Although  enhanced  bioreclamation 
appears  to  be  the  most  expensive  and  least  proven 
of  these  alternatives,  it  is  the  only  currently  avail- 
able in-situ  remedial  technology  that  might  clean 
up  heavier  nonvolatile  hydrocarbons  or  deeper 
hydrocarbons  in  a  reasonable  time  period,  or  that 
has  the  potential  to  result  in  total  in-situ  oxidation 
and  destruction  of  contaminants.  (See  also  W89- 
01530)  (Geiger-PTT) 
W 89-0 1540 


APPLICABILITY  OF  IN-SITU  BIORECLAMA- 
TION AS  A  REMEDIAL  ACTION  ALTERNA- 
TIVE, 

Biosystems,  Inc.,  Chester,  PA. 
M.  D.  Lee,  V.  W.  Jamison,  and  R.  L.  Raymond. 
IN:  Proceedings  of  the  NWW A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  167-185,  2  fig,  3  tab,  15  ref. 

Descriptors;  'Groundwater  pollution,  'Water  pol- 
lution treatment,  'Cleanup  operations,  'Organic 
compounds,  'Biodegradation,  Aquifers,  Path  of 
pollutants,  Injection  wells,  Groundwater  move- 
ment, Pumping,  Toxicity,  Site  selection. 

In-situ  bioreclamation  can  be  used  to  clean  up 
groundwater  systems  contaminated  with  organic 
chemicals.  The  process  works  by  stimulating  the 
growth  of  the  indigenous  microbial  population  to 
degrade  the  contaminants  in  the  aquifer.  Oxygen 
and  nutrients  are  added  to  the  groundwater  using 
injection  wells  and  infiltration  galleries.  The 
groundwater  is  moved  through  the  formation  by 
pumping  wells.  Several  factors  must  be  considered 
before  in-situ  bioreclamation  is  chosen  as  the  reme- 
dial alternative  for  the  cleanup  of  a  particular  site. 
The  factors  can  be  divided  into  three  categories: 
(1)  site  characteristics,  (2)  contaminant  characteris- 
tics, and  (3)  microbial  characteristics.  Foremost  in 
the  site  characteristics  is  the  ability  to  move  water 
through  the  formation  at  sufficient  rates  for  a 
timely  solution  to  be  effected.  The  most  important 
characteristics  of  the  contaminants  are  their  biode- 
gradability  and  potential  toxicity  to  the  microorga- 
nisms. Many  common  groundwater  contaminants 
are  readily  biodegradable.  Others  may  be  degrad- 
able  at  somewhat  slower  rates  and  less  completely, 
while  some  compounds  are  probably  not  amenable 
to  in-situ  bioreclamation.  The  microbial  character- 
istic of  importance  is  the  presence  of  an  acclimated 
population.  For  many  situations,  but  not  all,  in-situ 
bioreclamation  will  be  an  effective  remedial  action 
alternative.  (See  also  W89-01530)  (Author's  ab- 
stract) 
W89-01541 


BIODEGRADATION  OF  CHLORINATED 
CHEMICALS  IN  GROUNDWATER  BY  METH- 
ANE OXIDIZING  BACTERIA, 

Cambridge  Analytical  Associates,  Inc.,  Boston, 
MA.  Bioremediation  Systems  Div. 
S.  Fogel,  M.  Findlay,  A.  Moore,  and  M.  Leahy. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  187-206,  4  fig,  3  tab,  20  ref. 
EPA  Small  Business  Innovative  Research  Grants 
68-02-4113  and  68-02-4147.  NSF  Small  Business 
Innovative  Research  Grant  ISI-8560700. 

Descriptors:  'Biodegradation,  'Chlorinated  hydro- 
carbons, 'Bacteria,  'Groundwater  pollution, 
'Water  pollution  treatment,  Cleanup  operations, 
Biotransformation,  Oxidation,  Methane,  Plumes, 
Path  of  pollutants. 

Experiments  were  undertaken  to  demonstrate  the 
feasibility  of  biodegrading  chlorinated  compounds 
in  groundwater  over  a  range  of  environmental 
conditions.  The  biodegradation  and  mineralization 
of  trichloroethylene  by  methane  oxidizing  bacteria 
was    demonstrated.    Chloroform,    vinyl    chloride, 


methylene  chloride,  isomers  of  dichloroethylene 
and  ethylene  dibromide  were  also  biodegraded. 
Similar  experiments  were  conducted  in  groundwat- 
er containing  both  chlorinated  compounds  and 
non-chlorinated  compounds  such  as  benzene,  tolu- 
ene, acetone  and  tetrahydrofuran.  In  the  presence 
of  methane  oxidizing  bacteria,  extensive  biodegra- 
dation of  both  chlorinated  and  non-chlorinated 
chemicals  was  observed.  Biodegradation  was  also 
demonstrated  in  a  saturated  soil  environment.  A 
laboratory  aquifer  simulator  was  constructed  to 
model  the  design  of  a  proposed  in  situ  treatment 
system  which  required  the  recirculation  of  con- 
taminated groundwater  through  the  aquifer.  Trans- 
1,2-dichloroethylene  (trans- 1,2-DCE)  was  chosen 
as  the  test  compound  since  it  was  rapidly  biode- 
graded and  produced  an  immediate  product  during 
methanotrophic  biotransformation.  The  intermedi- 
ate has  been  identified  as  trans- 1,2-DCE  epoxide 
and  is  readily  identified  during  the  same  GC  analy- 
sis used  for  the  parent  compound.  The  epoxide  is 
chemically  unstable  with  a  half-life  of  30  hours. 
These  experiments  showed  that  when  methane  was 
added  to  the  aquifer  simulator  trans- 1,2-DCE  rap- 
idly disappeared  and  the  epoxide  intermediate  ap- 
peared immediately.  The  appearance  of  the  inter- 
mediate is  evidence  of  the  in  situ  biodegradation  in 
a  saturated  soil  environment.  A  portion  of  a  con- 
taminated groundwater  plume  has  been  defined 
and  will  be  treated  with  methane,  mineral  nutrients 
and  oxygen  to  simulate  growth  of  methane  oxidiz- 
ing bacteria.  (See  also  W89-01530)  (Author's  ab- 
stract) 
W89-01542 


FATE  AND  TRANSPORT  OF  RESIDUAL  HY- 
DROCARBON IN  GROUNDWATER:  A  CASE 
STUDY, 

Shell  Oil  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01543 


ESTIMATES  OF  CONCENTRATIONS  OF 
SOLUBLE  PETROLEUM  HYDROCARBONS 
MIGRATING  INTO  GROUND  WATER  FROM 
CONTAMINATED  SOIL  SOURCES, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Div.  of  Hazardous  Site  Migration. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01562 


REMEDIATION  OF  GROUND-WATER  CON- 
TAMINATION RESULTING  FROM  THE  FAIL- 
URE OF  A  CLASS  I  INJECTION  WELL:  A 
CASE  HISTORY, 

Louisiana    Dept.    of   Natural    Resources,    Baton 

Rouge.  Injection  and  Mining  Div. 

B.  Walter. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  357- 

379,  11  fig,  10  ref. 

Descriptors:  'Injection  wells,  'Disposal  wells, 
'Waste  disposal,  'Groundwater  pollution,  'Biode- 
gradation, 'Water  pollution  treatment,  Louisiana, 
Deep  wells,  Liquid  wastes,  Monitoring,  Test  wells. 
Water  pollution  treatment,  Organic  wastes,  Haz- 
ardous wastes,  Detroit  River  Formation. 

In  1960  an  injection  well  was  completed  for  dis- 
posal of  waste  water  generated  by  a  petroleum 
refinery  in  the  New  Orleans,  Louisiana  area.  The 
injected  waste  stream  contained  primarily  phenols, 
hydrocarbons,  and  spent  caustic.  The  well  was 
perforated  for  disposal  into  a  sand  approximately 
2000  feet  deep.  Although  the  well  was  completed 
with  a  backwash  tubing,  disposal  was  directly 
down  the  casing.  In  1980  injected  fluids  were 
discovered  coming  to  the  surface  around  the  well. 
Integrity  testing  found  leaks  in  the  casing  between 
140  and  212  feet  below  land  surface.  Upon  installa- 
tion of  a  monitoring-well  network  in  1982,  injected 
wastes  were  found  in  an  adjacent  shallow  sand 
extending  westward  approximately  150  feet.  Em- 
placement of  additional  monitor  wells  in  the  only 
heavily  pumped  aquifer  in  the  New  Orleans  area, 
some  700  feet  deep,  found  no  evidence  of  contami- 
nation. Since  1982,  some  250,000  barrels  of  water 
have  been  removed  from  the  contaminated  sand. 


Contaminant  levels  of  phenols,  the  primary  con- 
taminant indicator,  have  dropped  from  a  high  of 
1600  mg/1  in  July  1982  to  13  mg/1  in  August  1985 
in  the  monitor  well  showing  the  highest  initial 
contamination.  Consideration  is  being  given  to  en- 
hancement of  the  native  bacteriological  degrada- 
tion by  air  and/or  nutrient  injection.  The  case 
history  is  unique  in  that  the  chronology  covers  a 
period  of  time  which  includes  both  pre-  and  post- 
regulatory  compliance  with  respect  to  permitting, 
monitoring,  reporting,  inspection  and  testing  of 
injection  wells.  (See  also  W89-01564)  (Author's 
abstract) 
W89-01581 


EVALUATION  OF  CONFINING  LAYERS  FOR 
CONTAINMENT  OF  INJECTED 

WASTEWATER, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01584 


HYDRAULIC  BARRIERS  IN  SOIL  AND  ROCK. 

For   primary   bibliographic   entry   see   Field   8D. 
W89-01612 


SLURRY  CUTOFF  WALLS:  APPLICATIONS  IN 
THE  CONTROL  OF  HAZARDOUS  WASTES, 

Geo-Con,  Inc.,  Pittsburgh,  PA. 

C.  R.  Ryan. 

IN:  Hydraulic  barriers  in  Soil  and  Rock.  American 

Society  for  Testing  and  Materials,  Philadelphia, 

PA.  1985.  p  9-23,  15  fig. 

Descriptors:  'Slurry  walls,  'Cutoff  walls,  'Water 
pollution  prevention,  'Seepage  control,  'Hazard- 
ous wastes,  'Leachates,  Soil  mechanics,  Oil  spills, 
Polychlorinated  biphenyls,  Landfills,  Phenols, 
Dewatering,  Methane,  Water  pollution  control, 
Cleanup  operations. 

Slurry  cutoff  walls  are  nonstructural  barriers  con- 
structed to  intercept  and  impede  the  flow  of  fluids 
underground.  There  are  two  basic  types  of  slurry 
cutoff  walls,  soil-bentonite  (SB)  and  cement-ben- 
tonite  (CB).  Depending  on  the  nature  of  the 
project,  either  method  may  have  some  technical  or 
economic  advantage  over  the  other.  In  both  cases, 
a  narrow  trench  is  excavated  into  the  ground  using 
a  backhoe  or  other  more  specialized  equipment. 
The  trench  is  prevented  from  collapsing  by  keep- 
ing it  full  at  all  times  with  bentonite  slurry  similar 
to  drilling  mud.  In  the  case  of  SB  walls,  the  trench 
is  subsequently  backfilled  with  a  mixture  of  soil 
and  bentonite  slurry  that  forms  the  permanent  im- 
pervious cutoff  wall.  With  the  CB  method,  cement 
is  added  to  the  slurry,  which  later  sets  up,  forming 
the  permanent  seepage  barrier.  Slurry  cutoff  walls 
are  being  used  in  an  increasing  variety  of  applica- 
tions to  provide  a  barrier  to  the  lateral  under- 
ground flow  of  various  fluids.  Principal  applica- 
tions are  site  dewatering,  underground  pollution 
control,  and  seepage  barriers  under  dams.  Case 
studies  are  used  to  provide  examples  of  recent 
applications  in  the  control  of  leaching  hazardous 
wastes.  Projects  cited  include:  containment  of  soil 
seeping  through  a  reservoir  abutment;  cleanup  of  a 
polychlorinated  biphenyl  (PCB)  contaminated  site; 
containment  of  leachates  and  methane  gas  migra- 
tion from  a  sanitary  landfill  site;  and  cleanup  of  a 
site  with  spilled  phenols.  All  of  the  examples  were 
selected  because  of  the  unusual  conditions  under 
which  they  were  constructed  or  because  of  the 
dramatic  evidence  of  results.  (See  also  W89-01612) 
(Author's  abstract) 
W89-01613 


SUBSURFACE  POLLUTION  CONTAINMENT 
USING  A  COMPOSITE  SYSTEM  VERTICAL 
CUTOFF  BARRIER, 

Wehran  Engineering  Corp.,  Middletown,  NY. 
G.  W.  Druback,  and  S.  V.  Arlotta. 
IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society   for  Testing  and   Materials,   Philadelphia, 
PA.  1985.  p  24-33,  5  fig. 
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Descriptors:  'Water  pollution  control,  "Cutoff 
walls,  *Leachates,  'Seepage  control,  'Slurry 
walls,  Soil  mechanics.  Polymers,  Groundwater 
movement.  Landfills,  New  Jersey,  Bentonite, 
Trenches,  Water  pollution  prevention,  Sand. 

A  new  concept  for  constructing  a  vertical  imper- 
meable barrier  to  prevent  the  migration  of  polluted 
groundwater  or  leachate  from  a  contaminated  site 
or  waste  disposal  area  is  presented.  The  composite 
system  is  a  hybrid  cutoff  wall  constructed  with 
high  density  polyethylene  (HDPE)  and  sand  back- 
fill and  is  installed  using  the  slurry  trench  construc- 
tion method.  When  installed,  a  very  low  perme- 
ability, composite,  vertical  barrier  is  established 
with  unique  engineering  properties,  including  im- 
proved chemical  resistance,  leak  detection,  and 
groundwater  migration  control.  A  full-scale  con- 
struction test  project  of  the  system  was  performed 
at  an  existing  sanitary  landfill  in  New  Jersey  in  the 
fall  of  1982  to  demonstrate  the  overall  fabrication 
and  construction  procedures.  The  test  project  was 
conducted  in  three  phases:  (1)  the  excavation  of  a 
trench  filled  with  the  bentonite  slurry  mixture 
through  the  landfill  waste;  (2)  the  cutting  and 
seaming  of  HDPE  material  to  form  an  envelope; 
and  (3)  the  placement  of  the  envelope  and  subse- 
quent backfilling  with  sand  and  water.  The  success 
of  the  operation  under  often  difficult  conditions 
proved  that  the  theory  and  construction  concept  of 
the  composite  system  barrier  can  be  utilized  to 
construct  a  cutoff  wall.  Useful  information  for 
future  applications  at  contaminated  sites  was 
gained.  (See  also  W89-01612)  (  Author's  abstract) 
W89-01614 


THIN  SLURRY  CUTOFF  WALLS  INSTALLED 
BY  THE  VIBRATED  BEAM  METHOD, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

G.  A.  Leonards,  F.  Schmednecht,  J.  L.  Chameau, 
and  S.  Diamond. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  Testing  and  Materials,  Philadelphia, 
PA.  1985.  p  34-44,  5  fig,  1  tab. 

Descriptors:  'Slurry  walls,  'Cutoff  walls,  'Seep- 
age control,  'Slurries,  'Soil  mechanics,  Construc- 
tion, Cements,  Bentonite,  Permeability,  Soil  prop- 
erties, Piezometers. 

Thin  slurry  walls  installed  by  vibrating  a  beam  into 
the  ground  and  injecting  a  suitable  slurry  as  it  is 
withdrawn  have  been  used  successfully  and  eco- 
nomically in  a  variety  of  applications,  most  notably 
as  permanent  seepage  cutoffs,  a  means  of  temporar- 
ily controlling  groundwater  during  construction, 
and  a  device  for  containment  of  toxic  wastes.  The 
equipment  and  construction  techniques  for  install- 
ing the  cutoff,  and  details  of  various  types  of 
slurries  suitable  for  different  applications  are  de- 
scribed. Recent  development  and  improvements  in 
the  electrical  and  mechanical  systems  have  made 
the  driver-extractor  a  much  more  versatile  and 
reliable  machine.  The  crawler  crane  mainly  hoists 
the  weight  of  the  vibrator,  leads,  and  beam,  while 
the  vibrator  guiding  leads  maintain  successive 
beam  penetrations  in  the  same  plane.  The  injection 
beam  is  a  standard  wide  flange  beam  section  with 
sufficient  rigidity  to  maintain  vertical  straightness 
without  bowing  under  the  dead  weight  and  forces 
of  the  vibrator.  Positive  displacement  pumps  can 
be  used  effectively  to  pump  slurry  directly  into  the 
injection  beam  up  to  a  distance  of  762  m.  Two 
distinct  families  of  slurry  materials  have  been  used, 
based  respectively  on  portland  cement-bentonite 
formulations  and  on  patented  formulations  involv- 
ing asphalt  emulsions.  Field  and  laboratory  tests 
were  conducted  to  determine  the  variation  in  ef- 
fective permeability  of  slurry  walls  installed  at 
sharp  inclinations  (up  to  45  degrees);  to  check  the 
continuity  of  vertical  and  inclined  walls,  especially 
at  intersections  of  the  wall  segments;  to  determine 
the  variation  in  thickness  of  the  walls;  and  to 
develop  expertise  in  the  construction  of  inclined 
walls.  Results  of  pumping  tests  and  trough  exami- 
nation showed  that  battered  slurry  walls  can  be 
constructed  in  sandy  soil  to  provide  satisfactory 
seepage  barriers.  Except  for  the  upper  0.6  to  0.9  m 
of  wall,  a  continuous  cutoff  with  an  overall  effec- 
tive permeability  of  the  order  of  .000002  cm/s  was 
provided.  (See  also  W89-01612)  (Author's  abstract) 


W89-01615 

EVALUATION  OF  TWO  METHODS  FOR  CON- 
STRUCTING VERTICAL  CUTOFF  WALLS  AT 
WASTE  CONTAINMENT  SITES, 

American  Colloid  Co.,  Skokie,  IL. 

C.  P.  Jepsen,  and  M.  Place. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 

Society  for  Testing  and  Materials,   Philadelphia, 

PA.  1985.  p  45-63,  9  fig,  14  ref. 

Descriptors:  'Cutoff  walls,  'Waste  disposal, 
'Water  pollution  prevention,  'Slurry  walls,  'Seep- 
age control,  Bentonite,  Cements,  Permeability, 
Trenches,  Construction,  Comparison  studies,  Slur- 
ries, Water  pollution  control,  Grouting. 

Two  methods  of  constructing  vertical  cutoff  walls 
for  the  control  of  migrating  waste  materials  -  the 
conventional  slurry  trenching  method  and  the  vi- 
bratory beam  method  -  are  compared.  Convention- 
al slurry  trenching  is  a  method  by  which  a  continu- 
ous trench  is  excavated  under  a  slurry  consisting 
primarily  of  sodium  bentonite  and  water.  Follow- 
ing excavation,  the  trench  is  backfilled  with  a 
mixture  of  excavated  soil,  bentonite,  and  water  to 
form  a  continuous  soil-bentonite  cutoff  wall.  A 
variation  of  this  technique  is  the  cement-bentonite 
slurry  trenching  method  in  which  a  slurry  consist- 
ing of  cement,  bentonite,  and  water  is  used.  The 
vibratory  beam  injection  method  involves  penetra- 
tion, to  a  preselected  depth,  of  a  wide  flange  beam 
containing  integral  grout  injection  equipment.  As 
the  beam  is  vibrated  into  position,  soil  consolida- 
tion and  displacement  occurs.  After  reaching  the 
desired  depth,  the  beam  is  vibrated  up  out  of  the 
penetration,  leaving  a  consolidation  void  which  is 
pressure-grouted  full  with  a  grout  that  hardens  in 
place.  Successive  beam  penetrations  are  over- 
lapped to  form  the  cutoff  wall.  The  conventional 
slurry  trenching  method  provides  for  more  posi- 
tive quality  control  in  two  ways:  (1)  excavation 
allows  for  inspection  of  all  trench  dimensions,  and 
(2)  removal  of  material  from  the  trench  allows  for 
visual  inspection  of  the  suitability  of  the  excavated 
aquaclude  material  into  which  a  trench  is  being 
keyed.  The  vibratory  beam  injection  method  must 
settle  for  above  ground  indications  of  conditions 
below.  Beam  alignment  tolerances  and  beam  de- 
flections limit  the  effectiveness  of  this  method, 
especially  at  penetration  depths  greater  than  14.1 
m.  (See  also  W89-01612)  (Geiger-PTT) 
W89-01616 


INFLUENCE  OF  INORGANIC  PERMEANTS 
UPON  THE  PERMEABILITY  OF  BENTONITE, 

International  Minerals  and  Chemical  Corp.,  De- 
troit, MI. 

G.  Alther,  J.  C.  Evans,  H.  Y.  Fang,  and  K. 
Witmer. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  Testing  and  Materials,  Philadelphia, 
PA.  1985.  p  64-74,  6  fig,  1  tab,  4  ref. 

Descriptors:  'Water  pollution  control,  'Permeabil- 
ity, 'Seepage  control,  'Bentonite,  'Cutoff  walls, 
Waste  management,  Polymers,  Cations,  Anions, 
Clays,  Soil  properties,  Slurries,  Salts. 

A  total  of  16  inorganic  aqueous  solutions  were 
utilized  as  permeants  to  determine  their  effects 
upon  the  permeability  of  both  contaminant  resist- 
ant (polymerized)  bentonite  and  untreated  benton- 
ite. Of  the  aqueous  solutions  tested,  those  with 
potassium  cations  or  chloride  anions  or  both  in- 
duced the  largest  permeability  increases  with  in- 
creasing electrolyte  concentration.  Conversely,  so- 
lutions with  sodium  cations  or  carbonate  anions 
had  the  least  impact  upon  the  permeability  of 
bentonite.  It  was  also  observed  that  doubly 
charged  cations  have  a  greater  initial  effect  on  the 
permeability  than  do  singly  charged  cations.  Fur- 
thermore, a  saturation  limit  was  in  evidence  for 
doubly  charged  cations,  indicating  that  beyond 
certain  concentrations  the  further  addition  of  the 
soluble  salts  had  only  limited  additional  impact 
upon  the  permeability.  For  selected  bentonite-con- 
taminant  combinations,  slurry  cracking  pattern 
tests  were  conducted.  A  correlation  between  the 
permeability  changes  and  the  results  of  the  crack- 
ing pattern  tests  was  demonstrated.  It  is  concluded 


that  the  character  of  the  solute  anions,  as  well  as 
the  primary  cations,  affect  the  permeability  of  ben- 
tonite clays.  Further,  the  Gouy-Chapman  model  of 
diffuse  double  layer  was  found  to  be  generally 
consistent  with  the  test  data.  (See  also  W89-01612) 
(Author's  abstract) 
W89-01617 


EFFECTS  OF  VARIOUS  LIQUIDS  ON  CLAY 
SOIL:  BENTONITE  SLURRY  MIXTURES, 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

For   primary   bibliographic   entry   see   Field    8D. 
W89-01619 


PERMEABILITY  TESTING  ON  CLAYEY  SOIL 
AND  SILTY  SAND-BENTONITE  MIXTURE 
USING  ACID  LIQUOR, 

Woodward-Clyde  Consultants,  Englewood,  CO. 
For  primary  bibliographic  entry  see  Field  8D. 
W89-01622 


DESIGN  AND  TESTING  OF  A  COMPACTED 
CLAY  BARRIER  LAYER  TO  LIMIT  PERCOLA- 
TION THROUGH  LANDFILL  COVERS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

J.  A.  Mundell,  and  B.  Bailey. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  Testing  and  Materials,  Philadelphia, 
PA.  1985.  p  246-262,  12  fig,  2  tab,  17  ref. 

Descriptors:  'Liners,  'Water  pollution  prevention, 
'Clays,  'Cutoff  walls,  'Landfills,  'Seepage  con- 
trol, Linings,  Soil  mechanics.  Permeability,  Testing 
procedures,  Soil  compaction,  Soil  properties. 

The  design  and  testing  of  a  compacted  clay  barrier 
layer  to  restrict  vertical  percolation  through  land- 
fill covers  is  discussed.  General  relationships  be- 
tween compaction  water  content,  dry  unit  weight, 
and  permeability  related  to  changes  in  soil  fabric 
due  to  varying  compaction  conditions  are  re- 
viewed. Laboratory  testing  programs  to  evaluate 
the  degree  of  imperviousness  capable  of  being 
achieved  in  the  filed  for  a  given  soil  type  are 
outlined,  and  a  case  study  of  the  design  and  testing 
of  a  compacted  clay  barrier  over  a  landfill  is 
presented.  Based  on  the  results  of  the  laboratory 
testing  program  prior  to  construction,  it  was  deter- 
mined that  a  design  permeability  of  from  1  to  5 
times  10  to  the  minus  8th  power  cm/second  could 
be  achieved  by  controlling  the  minimum  dry  unit 
weight  to  greater  than  95%  of  the  standard  Proc- 
tor dry  density  and  the  compaction  water  content 
to  greater  than  1%  wet  of  the  line  of  optimums. 
Results  of  laboratory  permeability  testing  on  undis- 
turbed ring  and  block  samples  taken  from  the 
landfill  barrier  layer  indicated  that  an  average  per- 
meability of  2  times  10  to  the  minus  8th  power  cm/ 
second  had  been  achieved.  (See  also  W89-01612) 
(Author's  abstract) 
W89-01629 


PERMEABILITY  OF  FLY  ASH  AND  FLY  ASH- 
SAND  MIXTURES, 

Wisconsin   Power  and   Light   Co.,   Madison,   WI. 

K.  D.  Vesperman,  T.  B.  Edil,  and  P.  M. 

Berthouex. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 

Society   for  Testing  and   Materials,   Philadelphia, 

PA.  1985.  p  289-298,  5  fig,  3  tab,  5  ref. 

Descriptors:  'Permeability,  'Fly  ash,  'Sand, 
'Liners,  'Water  pollution  prevention,  'Landfills, 
Hydraulic  gradient,  Linings,  Soil  compaction,  Soil 
properties,  Soil  porosity. 

In  an  experimental  program  aimed  at  evaluating 
the  potential  of  fly  ash  for  use  in  liners,  permeabil- 
ity tests  were  performed  on  two  pozzolanic  fly 
ashes  from  western  U.S.  coal  sources  compacted  at 
varying  densities  and  mixed  in  varying  percentages 
with  a  quartz  sand.  Permeability  testing  was  per- 
formed in  a  falling  head,  flexible  membrane,  triaxi- 
al  cell  permeameter.  A  back  pressure  of  380  kPa 
and  a  hydraulic  gradient  of  10  to  20  were  applied 
to  the  permeability  specimens.  The  two  pozzolanic 
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fly  ashes  exhibit  different  degrees  of  self-cementa- 
tion, which  causes  a  dramatic  influence  on  the 
resulting  permeability  values.  The  highly  self-ce- 
menting fly  ash  exhibits  nearly  a  full  three  orders 
of  magnitude  lower  permeability  than  the  less  self- 
cementing  fly  ash.  Increasing  density,  while  not  as 
important  as  the  coal  source,  decreases  permeabil- 
ity in  both  types  of  fly  ash  on  the  order  of  about 
half  a  magnitude.  Moisture  content  is  also  an  im- 
portant factor  since  it  controls  the  extent  of  cemen- 
tation as  well  as  compaction  density.  Increasing 
percentages  of  fly  ash  in  the  mixtures  decreases  the 
permeability  up  to  a  limiting  value  when  the 
volume  of  fly  ash  and  water  added  exceeds  the 
available  pore  space  between  the  sand  grains;  for 
instance,  the  mixture  of  40%  self-cementing  fly  ash 
and  60%  sand  exhibits  essentially  the  same  perme- 
ability as  the  100%  fly  ash  specimen.  The  study 
indicates  that  the  addition  of  pozzolanic  fly  ash  to 
an  otherwise  highly  permeable  soil  results  in  a 
dramatic  reduction  in  permeability.  The  self-ce- 
menting fly  ash  exhibits  1,000  to  10,000  folds  of 
permeability  reduction  with  final  permeabilities  of 
less  than  .000001  mm/second  and  seems  quite  suit- 
able for  liner  applications.  (See  also  W89-01612) 
(Author's  abstract) 
W89-01632 


SOIL-CEMENT  LINERS, 

Portland  Cement  Association,  Skokie,  IL.  Energy 

and  Water  Resources  Dept. 

For   primary   bibliographic   entry   see   Field    8D. 

W89-01633 


HAZARDOUS  AND  INDUSTRIAL  SOLID 
WASTE  TESTING  AND  DISPOSAL:  SIXTH 
VOLUME. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-01634 


LOW-COST  DATA  MANAGEMENT  FOR  PRO- 
TECTION OF  GROUND-WATER  RESOURCES: 
THE  IMPORTANCE  OF  QUALITY  ASSUR- 
ANCE, 

Louisiana  Dept.  of  Environmental  Quality,  Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-01641 


PRINCIPLES  OF  BIORECLAMATION  OF 
CONTAMINATED  GROUND  WATER  AND 
LEACHATES, 

Drexel   Univ.,   Philadelphia,   PA.   Dept.   of  Civil 

Engineering. 

G.  F.  Parkin,  and  C.  R.  Calabria. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

151-173,  5  fig,  2  tab,  41  ref. 

Descriptors:  'Leachates,  *Biodegradation,  'Bio- 
logical treatment,  'Groundwater  pollution,  'Water 
pollution  treatment,  Recycling,  Hazardous  wastes, 
Water  treatment,  Bacteria,  Wastewater  treatment. 

Improper  disposal  of  hazardous  wastes  has  resulted 
in  contamination  of  saturated  and  unsaturated  sub- 
surface materials  (the  soil/rock/groundwater 
system)  and  production  of  leachates.  One  of  the 
least  appreciated  and  least  applied  remedial  treat- 
ment techniques  for  these  contaminated  materials 
is  biological  treatment.  Such  treatment  can  result 
in  the  destruction  of  hazardous  contaminants  and 
may  be  cheaper  than  other  alternatives.  Efficient 
bioreclamation  can  occur  when  a  proper,  uniform 
environment  for  the  bacteria,  adequate  contact  be- 
tween the  contaminated  materials  and  the  bacteria, 
and  sufficient  time  to  effect  the  degradation  arc 
provided.  Maintaining  the  proper  environment 
(aerobic,  anaerobic,  or  both)  includes  making  sure 
biodegradable  organics  are  present  in  sufficient 
quantity,  paying  attention  to  microbial  nutrition, 
keeping  I  he  pH  in  a  suitable  range,  and  ensuring 
that  the  bacteria  can  adapt  to  the  presence  of  toxic 
substances  Selection  of  the  bioreclamation  tech- 
nique to  be  used  depends  on  the  nature  and  con- 
centration of  the  contaminants.  The  choices  for 
above-ground  treatment  are  suspended-growth  and 
attached/entrapped-growth  reactors.  Attached/en- 


trapped-growth  systems  have  significant  advan- 
tages for  treating  hazardous  wastes.  The  three 
basic  options  for  in-situ  treatment  are  (1)  enhance- 
ment of  indigenous  bacteria,  (2)  extraction-injec- 
tion-recycle, and  (3)  creation  of  a  biologically 
active  barrier.  Patience  and  an  appreciation  for  the 
keys  to  efficient  biological  treatment  are  required 
to  make  these  options  work.  (See  also  W89-01634) 
(Author's  abstract) 
W89-01644 


DEVELOPING  GUIDES  FOR  SAMPLING  AND 
ANALYSIS  OF  GROUND  WATER, 

Dow  Chemical  Co.,  Baton  Rouge,  LA.  Louisiana 
Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-01653 


GLOUCESTER  PROJECT:  A  STUDY  IN  OR- 
GANIC CONTAMINANT  HYDROGEOLOGY, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). River  Road  Environmental  Technology 
Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01666 


ACCELERATING  RECOVERY  OF  THE  MER- 
CURY-CONTAMINATED WABIGOON/ENG- 
LISH  RIVER  SYSTEM. 

Ontario  Ministry  of  the  Environment,  Thunder 
Bay  (Ontario). 

J.  W.  Parks,  and  A.  L.  Hamilton. 
IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  159-188,  13  fig,  4  tab,  64  ref. 

Descriptors:  'Mercury,  'Wabigoon  River,  'Eng- 
lish River,  'Ecological  effects,  'Water  pollution 
treatment,  'Water  pollution  effects,  Methyl  mercu- 
ry, Fish,  Partitioning,  Suspended  sediments,  Inor- 
ganic compounds,  Water  temperature,  Bioaccumu- 
lation,  Ontario,  Fate  of  pollutants,  Clay. 

Mercury  levels  (essentially  methyl  mercury  - 
MeHg)  in  sportfish  in  a  250  km  section  of  the 
Wabigoon-English  River  system  remain  seriously 
elevated  as  a  result  if  the  discharge  of  approximate- 
ly 10  tons  of  inorganic  Hg  from  a  chlor-alkali  plant 
at  Dryden,  Ontario,  which  occurred  primarily  be- 
tween 1962  and  1970.  The  discharges  resulted  in 
elevated  Hg  concentrations  in  water,  sediments 
and  biota.  Field  studies  in  1978-81  suggest  that 
partitioning  of  inorganic  and  MeHg  between  sur- 
face sediment,  water  and  suspended  particles 
occurs  within  days.  MeHg  levels  in  water  were 
partitioned  with  total  (essentially  inorganic)  Hg. 
Temperature  affects  both  Hg  and  MeHg  levels  in 
water;  concentrations  fluctuated  seasonally  by  an 
order  of  magnitude  at  some  sites.  Hg  in  contami- 
nated surface  sediments  is  almost  certainly  the 
primary  source  of  the  mercury  now  entering  the 
water  and  biota  in  this  contaminated  watercourse. 
Mercury  levels  in  biota  decline  less  dramatically 
with  distance  downstream  of  Dryden  than  Hg 
concentrations  in  sediments.  Natural  erosion,  resu- 
spension  and  sedimentation  processes  have  helped 
to  reduce  the  amount  of  Hg  in  the  active  layer  at 
the  sediment/water  interface  and  the  most  effec- 
tive means  of  accelerating  the  recovery  of  the 
system  will  probably  involve  measures  to  acceler- 
ate these  natural  processes.  Enclosure  experiments, 
regional  surveys  and  geochemical  studies  all  pro- 
vide evidence  that  the  biological  uptake  of  up- 
stream anthropogenic  Hg  loadings  at  any  given  site 
would  likely  be  reduced  dramatically  by  the  con- 
tinuous addition  of  modest  quantities  of  pristine 
clay  sediment.  The  quantities  contemplated,  when 
resuspended,  would  result  in  suspended  solids  con- 
centrations on  the  order  of  15-25  ppm,  a  value 
higher  than  for  most  shield  waters  but  well  within 
the  range  of  many  other  watercourses  in  North 
America.  (See  also  W89-0I7I4)  (Lantz-PTT) 
W89-01730 


CONTAMINATED  SEDIMENTS  IN  THE  ELBE 
ESTUARY:  ECOLOGICAL  AND  ECONOMIC 
PROBLEMS  FOR  THE  PORT  OF  HAMBURG, 


Behoerde  fuer  Wirtschaft,  Verkehr  und  Landwirts- 

chaft,  Hamburg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01731 


SEDIMENT-ASSOCIATED  CONTAMINANTS: 
AN  OVERVIEW  OF  SCIENTIFIC  BASES  FOR 
DEVELOPING  REMEDIAL  OPTIONS, 

Technische   Univ.    Hamburg-Harburg   (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01734 


PROTOCOL  FOR  THE  SELECTION  OF  PROC- 
ESS-ORIENTED REMEDIAL  OPTIONS  TO 
CONTROL  IN  SITU  SEDIMENT  CONTAMI- 
NANTS, 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario). 
R.  L.  Thomas. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  247-258,  1  fig,  2  tab,  10  ref. 

Descriptors:  'Sediment  contamination,  'Water 
pollution  treatment,  Water  pollution  control, 
Dredging,  Path  of  pollutants,  Remedial  action, 
Monitoring. 

The  role  of  sediments  in  the  adsorption  and  de- 
sorption  of  toxic  elements  and  compounds  is  well 
known.  By  these  processes,  elements  are  moved 
from  their  points  of  origin  to  a  final  sink.  Areas  of 
intense  human  activity  are  characterized  by  the 
production  of  a  large  array  of  toxic  materials, 
many  of  which  may  be  found  in  the  sediments  of  a 
variety  of  areas  in  the  world.  It  has  been  shown, 
even  when  sources  of  elements  and  compounds 
have  been  eliminated,  that  the  recovery  rate  of 
such  areas  in  non-existent  or  slow  due  to  the  direct 
effects  of  the  polluted  sediment  on  the  associated 
ecosystem.  This  paper  briefly  discusses  the  prob- 
lem and  discusses  a  number  of  remedial  options 
and  their  selection.  The  options  include  dredging, 
leaving  in  place  or  a  series  of  inactivation  methods 
to  be  applied  in  situ.  These  in  situ  methods  include 
covering,  ploughing  and  acceleration  of  the  rate  of 
sediment  accumulation.  Following  any  remedial 
action,  monitoring  must  continue  to  ensure  that  the 
system  is  recovering  in  a  manner  that  achieves  the 
specified  objectives  of  the  remedial  plan.  (See  also 
W89-01714)  (Author's  abstract) 
W89-01735 


TRADEOFFS  BETWEEN  STREAM  REGULA- 
TION AND  POINT  SOURCE  TREATMENTS  IN 
COST-EFFECTIVE  WATER  QUALITY  MAN- 
AGEMENT, 

Tennessee  Valley  Authority,  Norris.  Water  Sys- 
tems Development  Branch. 
G.  E.  Hauser,  and  R.J.  Ruane. 
IN:    Regulated    Streams:    Advances   in    Ecology. 
Plenum  Press,  New  York,  1987.  p  329-338,  5  fig,  1 
tab,  7  ref. 

Descriptors:  'Water  quality  control,  'Regulated 
flow,  'Wastewater  treatment,  'Streams,  'Water 
quality  management,  'Costs,  Dissolved  oxygen, 
Water  pollution  sources,  Flow  profiles,  Fort  Pat- 
rick Henry  Dam. 

This  project  supports  a  joint  study  by  the  U.S. 
EPA  and  the  Tennessee  Valley  Authority  (TV A) 
designed  to  identify  the  cost-effectiveness  of  differ- 
ent improvement  strategies  for  obtaining  various 
dissolved  oxygen  (DO)  levels.  The  study  was  also 
conducted  in  conjunction  with  TVA  efforts  to 
further  enhance  water  quality  downstream  from 
TVA  dams.  The  cooperative  efforts  of  these  agen- 
cies resulted  in  initiation  and  completion  of  an 
exploratory  study  of  water  quality  improvement 
strategies  for  a  30-km  reach  of  the  Holston  and 
South  Fork  Holston  Rivers  near  Kingsport,  Ten- 
nessee. Using  DO  as  the  primary  management  vari- 
able, the  following  improvement  strategies  were 
explored:  (1)  further  restriction  on  discharge  of 
oxygen-demanding   wastes;   (2)   varying   flow   re- 
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gimes  with  Fort  Patrick  Dam;  (3)  turbine  aeration 
at  Fort  Patrick  Henry  Dam;  (4)  instream  oxygen 
injection    and  (5)  combinations  of  the  aforemen- 
tioned. (See  also  W89-01736)  (Lantz-PTT) 
W89-01758 


WATER  TEMPERATURE  CONTROL  AND 
AREAL  OXYGEN  CONSUMPTION  RATES  AT 
A  NEW  RESERVOIR,  AND  THE  EFFECTS  ON 
THE  RELEASE  WATERS, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01759 


INCREASING  THE  OXYGEN  CONTENT  OF 
THE  KALAJOKI  RIVER, 

National  Board  of  Waters,  Helsinki  (Finland). 
E.  Lakso. 

IN-  Regulated  Streams:  Advances  in  Ecology. 
Plenum  Press,  New  York,  1987.  p  353-362,  7  fig,  1 
tab,  8  ref. 

Descriptors:  'Oxygen,  'Kalajoki,  *Water  quality 
management,  *Rivers,  'Finland,  Seasonal  varia- 
tion, Aeration,  Thermal  stratification. 

In  Finland,  the  need  to  raise  the  oxygen  content  of 
waters  is  most  evident  in  late  winter  when  the  ice 
cover  prevents  the  water  from  receiving  oxygen 
from  the  air.  In  Central  and  Southern  Finland,  the 
watercourses  become  ice-bound  in  November-De- 
cember, and  the  ice  melts  in  April-May.  Although 
the  water  temperature  in  winter  is  only  0-4  C,  the 
pollution  loads  put  on  the  systems  cause  rapid 
consumption  of  the  available  oxygen.  Despite 
wastewater  treatment,  some  waterways  or  parts  of 
watercourses  have  such  a  high  loading  factor  that 
the  oxygen  content  drops  too  low  for  the  use  of 
these  waters  for  fisheries  or  for  some  other  pur- 
poses. Low  oxygen  concentrations  may  also  cause 
problems  during  early  autumn,  usually  when  large 
amounts  of  treated  wastewater  are  discharged  into 
relatively  small  streams.  Temporary  lowering  of 
the  oxygen  content  of  the  water  has  also  been 
observed  as  the  result  of  algal  blooms.  The  proba- 
bility of  these  occurring  in  Western  Finland  is  not 
very  great,  due  to  the  fairly  cold  climate  as  well  as 
the  characteristic  brown  color  of  the  waters  there. 
As  the  result  of  the  thermal  stratification  which 
occurs  in  lakes  and  reservoirs,  oxygen  depletion 
problems  generally  occur  in  the  bottom  layers. 
The  oxygen  of  the  hypolimnion  has  been  improved 
by  pumping  surface  water  rich  in  oxygen  into  the 
lower  layers.  In  some  instances,  the  hypolimnion 
has  also  been  aerated.  The  oxygen  content  of  river 
water  has  been  improved  by  aerating  at  overflow 
dams  and,  in  the  Kaljoki  River,  at  the  powerplants 
on  an  experimental  basis.  The  oxygen  level  has  not 
been  raised  through  the  use  of  pure  oxygen,  except 
for  a  few  very  short  trial  runs  as  the  use  of  oxygen 
is  expensive.  (See  also  W89-01736)  (Lantz-PTT) 
W89-01760 


WILDLIFE  PROTECTION,  MITIGATION,  AND 
ENHANCEMENT  PLAN,  PALISADES 

PROJECT, 

Idaho  Dept.  of  Fish  and  Game,  Boise. 
R.  C.  Martin,  and  H.  J.  Hansen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009911. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
DOE  Report  No.  DOE/BP/62775-1.  November 
1986.  HOp,  1  fig,  14  tab,  62  ref.  DOE  Contract 
DE-AI79-86BP62775. 

Descriptors:  *Environmental  protection,  'Wildlife, 
'Conservation,  'Palisades  Reservoir,  'Idaho, 
'Wyoming,  'Legislation,  Reservoirs,  Ecosystems, 
Ecological  distribution,  Habitats,  Bald  eagle,  Mule 
deer,  Elk,  Ducks,  Geese,  Waterfowl,  Mink,  War- 
blers, Grouse,  Falcons,  Birds. 

Under  direction  of  the  Pacific  Northwest  Electric 
Power  Planning  and  Conservation  Act  of  1980  and 
the  subsequent  Northwest  Power  Planning  Coun- 
cil's Columbia  River  Basin  Fish  and  Wildlife  Pro- 
gram, projects  have  been  developed  in  Idaho  and 
Wyoming  to  mitigate  the  losses  of  wildlife  habitat 
and  annual  production  due  to  the  development  and 
operation   of  the   Palisades   Project.    A   modified 


Habitat  Evaluation  Procedure  (HEP)  was  used  to 
assess  the  benefits  of  the  preferred  mitigation  plan 
to  wildlife.  The  interagency  work  group  used  the 
target  species  Habitat  Units  (HU's)  lost  with  inun- 
dation of  the  reservoir  area  as  a  guideline  during 
the  mitigation  planning  process,  while  considering 
needs  of  wildlife  in  eastern  Idaho  and  western 
Wyoming.  A  total  of  37,068  HU's  were  estimated 
to  be  lost  as  a  result  of  the  inundation  of  the 
Palisades  Reservoir  area.  Through  a  series  of  pro- 
tection/enhancement projects,  the  preferred  miti- 
gation plan  will  provide  benefits  of  an  estimated  37 
66  HU's.  Target  species  to  be  benefited  by  this 
mitigation  plan  include  bald  eagle,  mule  deer,  elk, 
mallard,  Canada  goose,  mink,  yellow  warbler, 
black-capped  chickadee,  ruffed  grouse,  and  per- 
egrine falcon.  (Author's  abstract) 
W89-01771 


SIMPLE  INSTREAM  TEST  OF  LABORATORY 
FINDINGS  THAT  NTA  PROTECTS  FISH  AND 
INVERTEBRATES  AGAINST  COPPER  AND 
ZINC, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01794 


SUPPLEMENTARY  REPORT  OF  THE  FLAT- 
HEAD RIVER  INTERNATIONAL  STUDY 
BOARD. 

International  Joint  Commission-United  States  and 
Canada,  Columbus,  OH. 
July  1988.  24p,  1  fig,  4  ref. 

Descriptors:  'Water  pollution  prevention,  'Envi- 
ronmental effects,  'Flathead  River,  'Coal  mining, 
Water  quality,  Water  quantity. 

In  February  1984,  the  British  Columbia  govern- 
ment granted  Sage  Creek  Coal  Limited  approval- 
in-principal  for  a  2.2  million  tons  (2.4  million  tons) 
per  year  thermal  coal  mine  located  10  km  upstream 
from  the  International  boundary  on  Howell  and 
Cabin  Creeks,  tributaries  of  the  Flathead  River. 
The  mine  plan  is  based  on  21  years  of  mining  at 
this  rate.  Coal  reserves,  however,  exist  for  a  fur- 
ther 20  years  of  mining  at  the  same  rate.  The 
effects  of  the  mine  on  Cabin  and  Howell  Creeks  at 
and  immediately  downstream  of  the  mine  site  are 
difficult  to  predict  because  of  the  complex  interre- 
lationships between  surface  and  groundwater  hy- 
drology. Additional  information  regarding  possible 
mitigative  measures,  study  needs,  and  provincial 
government  regulation,  requested  in  a  letter  to  the 
Board  from  the  Commission  is  provided  based  on 
information  given  by  the  various  divisions  of  the 
Commission.  (See  also  W89-018O8)  (Lantz-PTT) 
W89-01809 


COMPUTER  MODELS  IN  ENVIRONMENTAL 
PLANNING, 

Ohio  State  Univ.,  Columbus.   Dept.  of  City  and 

Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-01823 
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models  and  field  experiments  demonstrate  that 
such  interactions  can  amplify  or  diminish  the  im- 
pacts of  contaminants  on  populations.  When  direct 
toxic  effects  result  in  persistent,  significant  changes 
in  some  parts  of  an  ecosystem,  other  populations  in 
the  ecosystem  become  vulnerable  to  indirect  ef- 
fects. Protection  of  aquatic  populations,  then,  re- 
quires protection  of  aquatic  ecosystems.  The 
threshold  of  persistent,  significant  damage  to  an 
ecosystem  is  a  distinct  discontinuity  in  the  gradient 
of  ecosystem  response  to  increasing  chemical  expo- 
sure. The  safe  level  of  exposure  for  an  aquatic 
ecosystem  can  be  determined  experimentally  using 
microcosms  or  field  enclosures.  It  is  hypothesized 
that  safe  exposure  levels  for  ecosystems  are  usually 
near  the  lower  end  of  the  chronic  toxicity  range 
for  single  species.  Data  on  chemical  effects  in 
ecosystems  are  needed  in  order  to  calibrate  stand- 
ard bioassay  and  to  verify  the  accuracy  of  methods 
for  extrapolating  from  bioassay  results  to  nature. 
(See  also  W89-01892)  (Author's  abstract) 
W 89-0 1900 


ARE  THE  GUIDELINES  FOR  DERIVING  NU- 
MERICAL NATIONAL  WATER  QUALITY  CRI- 
TERIA FOR  THE  PROTECTION  OF  AQUATIC 
LIFE  AND  ITS  USES'  BASED  ON  SOUND 
JUDGMENTS, 

Environmental  Research  Lab.-Duluth,  MN. 
C.  E.  Stephan. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 

1983.   ASTM  Special  Technical   Publication  854, 

1985.  p  515-526,  2  tab,  21  ref. 

Descriptors:  'Toxicology,  'Aquatic  toxicology, 
'Standards,  'Water  quality  control,  'Aquatic  life, 
Ecosystems,  Bioaccumulation,  Hazard  assessment. 

Until  recently,  procedures  used  to  derive  water 
quality  criteria  for  aquatic  life  were  not  well  de- 
fined and  few  principles  were  identified.  On  28 
November  1980  the  EPA  published  'Guidelines  for 
Deriving  Water  Quality  Criteria  for  the  Protection 
of  Aquatic  Life  and  Its  Uses'  in  the  Federal  Regis- 
ter. These  have  been  subsequently  revised  and 
renamed  'Guidelines  for  Deriving  Numerical  Na- 
tional Water  Quality  Criteria  for  the  Protection  of 
Aquatic  Life  and  Its  Uses'  and  are  referred  to  as 
the  'National  Guidelines.'  In  addition,  guidelines 
have  been  developed  for  deriving  site-specific  cri- 
teria either  by  modifying  national  criteria  or  by 
using  other  appropriate  information.  Procedures 
for  deriving  water  quality  criteria  and  for  assessing 
hazard  to  aquatic  life  have  many  similarities  be- 
cause both  make  use  of  information  from  many 
areas  of  aquatic  toxicology.  In  addition,  both 
assume  that  the  science  has  developed  sufficiently 
that  these  activities  are  feasible  and  desirable  and 
that  appropriate  rationales  are  available  for  making 
necessary  decisions  concerning  various  technical 
issues.  (See  also  W89-01930)  (Author's  abstract) 
W89-01962 


PROTECTING  AQUATIC  RESOURCES:  AN 
ECOLOGIST'S  PERSPECTIVE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
J.  M.  Giddings. 

IN:  Aquatic  Toxicology  and  Environmental  Fate: 
Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  97-104,  1  fig,  16  ref.  DOE  Contract 
DE-AC05-840R21400. 

Descriptors:  'Toxicology,  'Water  pollution  pre- 
vention, 'Aquatic  toxicology,  'Ecological  effects, 
Model  studies,  Ecosystems,  Bioassay,  Toxicity, 
Chemicals. 

Because  natural  populations  are  linked  by  a  variety 
of  ecological  interactions  (for  example,  predation 
and  competition),  the  response  of  any  particular 
population  to  chemical  exposure  depends  on  how 
the  rest  of  the  ecosystem  is  affected.  Mathematical 


HOW  REPRESENTATIVE  ARE  THE  DATA 
SETS  USED  TO  DERIVE  NATIONAL  WATER 
QUALITY  CRITERIA, 

EA  Engineering,  Science,  and  Technology,  Inc., 
Northbrook,  IL.  Midwest  Regional  Office. 
G.  Seegert,  J.  A.  Fava,  and  P.  M.  Cumbie. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  527-537,  4  fig,  2  tab,  13  ref. 

Descriptors:  'Toxicology,  'Databases,  'Water 
quality,  'Standards,  'Data  interpretation,  'Aquatic 
toxicology,  Toxicity,  Minnows,  Bluegills,  Daph- 
nia. 

One  of  the  key  assumptions  implicit  in  developing 
national  water  quality  criteria  is  that  the  data  base 
used  to  derive  the  criteria  includes  data  from  a 
reasonable  cross  section  of  the  aquatic  communi- 
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lies  to  be  protected.  This  requires  testing  not  only 
a  large  number  of  species  but  those  species  that 
represent  a  variety  of  taxonomic  and  functional 
groups.  Examination  of  the  national  toxicity  data 
base  indicated  that  the  toxicity  data  which  it  con- 
tains does  not  meet  these  assumptions  because  (for 
21  priority  pollutants)  40%  of  the  data  are  on  a  few 
regularly  tested  species  such  as  bluegill  and  fathead 
minnow  and  one  quarter  of  the  data  are  on  only 
two  families,  Daphnidae  and  Salmonidae.  Further- 
more, for  many  chemicals,  many  of  the  species  that 
have  been  tested  are  restricted  to  the  northeastern 
and/or  upper  midwest  portions  of  the  United 
States.  Evidence  also  suggests  that  sensitive  species 
may  be  over-represented  in  the  national  toxicity 
data  base.  The  net  result  is  that  there  is  now  a  great 
deal  of  data  about  a  few  species,  but  little  or  no 
data  about  the  vast  majority  of  species.  Nor  do  the 
data  available  necessarily  represent  a  reasonable 
cross  section,  based  on  sensitivities  or  ecological 
importance.  The  above  assertions  are  supported 
here  using  examples  from  the  national  data  base 
and  from  data  bases  on  individual  chemicals.  This 
indicates  a  need  for  information  on  a  wider  variety 
of  organisms  in  order  for  the  national  data  base  to 
be  representative  of  the  full  range  of  sensitivities 
expected  in  the  population  as  a  whole.  While  it  is 
recognized  that  it  will  not  be  possible  to  conduct 
tests  on  all  species,  the  underlying  distribution  of 
the  data  base  should  be  understood  before  appro- 
priate statistical  methods  can  be  developed  to 
derive  national  water  quality  criteria  for  the  pro- 
tection of  aquatic  life.  (See  also  W89-01930) 
(Lantz-PTT) 
W89-01963 


AQUATIC  HAZARD  EVALUATION  PRINCI- 
PLES APPLIED  TO  THE  DEVELOPMENT  OF 
WATER  QUALITY  CRITERIA, 

Monsanto  Co.,  St.  Louis,  MO. 
R.  A.  Kimerle,  A.  F.  Werner,  and  W.  J.  Adams. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  538-547,  5  tab,  lOref. 

Descriptors:  "Toxicology,  "Hazard  assessment, 
•Water  quality  control,  "Standards,  "Aquatic  toxi- 
cology. Lethal  limits,  Bioassays,  Daphnia,  Fathead 
minnows,  Bluegill,  Trout,  Fish,  Toxicity. 

The  methodology  to  derive  a  national  water  qual- 
ity criterion  requires  that  the  acute  toxicity  data 
base  contain  at  least  eight  species  from  eight  fami- 
lies. The  thesis  investigated  here  is  that  for  many 
chemicals,  fewer  species  acute  toxicity  tests  are 
adequate  for  deriving  criteria  and  for  screening 
chemicals  to  determine  whether  a  criterion  is  nec- 
essary. This  is  especially  true  when  the  exposure 
concentration  is  expected  or  known  to  be  several 
orders  of  magnitude  below  the  acute  effect  con- 
centration. An  82  chemical  acute  toxicity  data  base 
with  an  average  of  9.5  species  acute  toxicity  tests 
per  chemical  was  reviewed  for  the  relationship 
between  the  most  sensitive  species  LC  sub  50  value 
and  LC  sub  50  values  for  four  of  the  most  com- 
monly tested  species:  Daphnia,  fathead  minnow, 
bluegill,  and  rainbow  trout.  It  was  concluded  that 
for  90%  and  98%  of  the  82  chemicals  reviewed, 
the  Daphnia  and  fathead  minnow  acute  data  were 
within  one  and  two  orders  of  magnitude,  respec- 
tively, of  the  most  sensitive  species.  The  ability  to 
predict  the  LC  sub  50  for  the  sensitive  species  is 
improved  if  three  species  are  used;  98%  of  the  LC 
sub  50  are  included  with  Daphnia,  fathead 
minnow,  and  bluegill  and  93%  with  algae,  Daph- 
nia, and  fathead  minnow.  Therefore  it  was  con- 
cluded that  for  many  chemicals,  acute  tests  with 
only  two  or  three  species  are  enough  to  determine 
that  a  water  quality  criterion  is  not  needed  for  the 
chemical.  (See  also  W89-01930)  (Author's  abstract) 
W89-0I964 


ROLE  OF  PHYTOTOXICITY  TESTS  IN  THE 

DERIVATION    OF    NUMERICAL    NATIONAL 

WATER  QUALITY  CRITERIA, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 


W.  Wang. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  APril  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  548-550,  2  fig. 

Descriptors:  "Water  quality  control,  "Phytotoxi- 
city,  "Standards,  "Toxicology,  "Toxicity,  "Aquat- 
ic toxicology,  Aquatic  plants. 

The  Guidelines  state  that  the  phytotoxicity  test 
procedure  has  not  been  well  developed,  yet  indi- 
cate that  plant  species  are  not  as  sensitive  to  toxici- 
ty as  animals.  The  author  contents  that  it  is  too 
early  to  draw  a  conclusion  on  the  sensitivity  of 
plant  toxicity  tests.  The  objective  approach  for  the 
National  Guidelines  to  take  is  to  encourage  further 
studies  so  that  a  better  assessment  can  be  made 
when  more  results  are  available.  (See  also  W89- 
01930)  (Lantz-PTT) 
W89-01965 


EVALUATION  OF  A  SITE-SPECIFIC  WATER 
QUALITY  CRITERION  FOR  PENTACHLORO- 
PHENOL  USING  OUTDOOR  EXPERIMENTAL 
STREAMS, 

Environmental  Research  Lab.-Duluth,  Monticello, 
MN.  Monticello  Ecological  Research  Station. 
S.  F.  Hedtke,  and  J.  W.  Arthur. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  551-564,  1  fig,  3  tab,  17  ref. 

Descriptors:  "Toxicology,  "Aquatic  toxicology, 
"Water  quality  control,  "Standards,  "Pentachloro- 
phenol,  Toxicity,  Bioassays,  Aquatic  toxicology, 
Ecosystems,  Snails,  Fish,  Periphyton. 

An  overview  of  a  study  to  evaluate  a  site-specific 
water  quality  criterion  for  pentachlorophenol 
(PCP)  in  outdoor  experimental  streams  is  present- 
ed. The  site-specific  criterion  was  calculated  from 
acute  toxicity  results  for  eight  resident  species  and 
the  relationship  between  acute  and  chronic  toxicity 
of  PCP.  The  PCP  concentration  expected  to  pro- 
tect aquatic  life  (30-day  average  criterion  concen- 
tration) was  <  or  =  to  48  micrograms/L.  Out- 
door experimental  streams  were  subsequently 
dosed  continuously  for  84  days  at  48,  144,  and  432 
micrograms  PCP/L.  Measurements  of  the  biologi- 
cal structure  and  ecosystem  processes  within  the 
exposure  streams  were  compared  to  a  control 
system.  Effects  on  snails  were  found  only  at  432 
micrograms/L,  but  effects  on  fish,  periphyton,  and 
system  metabolism  were  found  at  432,  144,  and  48 
micrograms/L.  The  small  differences  between  the 
criterion-dosed  stream  (48  micrograms/L)  and  the 
control  stream  may  have  been  caused  by  PCP  or 
interstream  variation.  The  acceptability  of  this  cri- 
terion concentration  depends  in  part  on  the  defini- 
tion of  protection  of  aquatic  life  and  its  uses.  (See 
also  W89-01930)  (Author's  abstract) 
W89-01966 


USE  OF  STATISTICAL  INFORMATION  TO 
IMPROVE  COMPATIBILITY  BETWEEN  THE 
VARIOUS  COMPONENTS  OF  THE  WATER 
QUALITY  BASED  APPROACH, 

Environmental  Research  Lab.-Duluth,  MN. 
N.  A.  Jaworski,  and  D.  I.  Mount. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  565-573,  10  ref. 

Descriptors:  "Toxicology,  "Aquatic  toxicology, 
"Water  quality  control,  "Standards,  "Statistical 
studies,  Wastewater  management,  Water  quality 
management. 

During  the  past  two  decades,  implementation  pro- 
cedures in  wastewater  management  often  resulted 


in  a  large  margin  of  safety  being  incorporated  into 
the  use  of  water  quality  criteria  for  the  protection 
of  aquatic  life  and  its  uses.  Wasteload  allocation 
design  conditions,  such  as  the  use  of  seven-day, 
ten-year  low  flow,  gave  assurances  of  instream 
concentrations  well  below  the  water  quality  crite- 
ria a  large  percentage  of  time.  Present-day  eco- 
nomic conditions  and  the  increasing  cost  of  ad- 
vanced wastewater  treatment  are  necessitating  a 
re-examination  of  how  water  quality  criteria  are 
being  used  in  the  water  quality  based  approach  for 
establishing  effluent  limitations.  The  relationships 
between  water  quality  criteria  and  other  compo- 
nents of  the  water  quality  based  approach  are 
identified.  The  need  for  a  better  defined  and  more 
consistent  use  of  statistical  information  is  suggested 
not  only  in  the  development  of  water  quality  crite- 
ria but  also  for  the  entire  water  quality  based 
approach.  Intensity,  duration,  and  frequency  of 
occurrence  (return  period)  appear  to  be  three 
common  statistical  parameters  of  the  six-step  water 
quality  based  approach.  Research  is  identified 
which,  if  successful,  would  allow  water  quality 
managers  better  insight  in  determining  pollutant 
exposures  that  more  adequately  simulate  receiving 
water  conditions  resulting  from  variable  stream 
flows,  wastewater  discharge  rates,  and  pollutant 
concentrations.  (See  also  W89-01930)  (Author's  ab- 
stract) 
W89-01967 


ENVIRONMENTAL        MANAGEMENT       OF 
WATER  PROJECTS. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-01990 


ENVIRONMENTAL        CONDITIONS        FOR 
WATER  RESOURCES  PROJECTS, 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01991 


TECHNICAL  REVIEW  OF  THE  FACTORS  AF- 
FECTING 2,4-D  FOR  AQUATIC  USE, 

For  primary  bibliographic  entry  see  Field  4A. 
W89-01996 


TECHNICAL  REVIEW  OF  THE  FACTORS  AF- 
FECTING ENDOTHALL  FOR  AQUATIC  USE, 

For  primary  bibliographic  entry  see  Field  4A. 
W89-01997 


TECHNICAL  REVIEW  OF  FACTORS  AFFECT- 
ING DIQUAT  FOR  AQUATIC  USE, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01998 


PROCEEDINGS  OF  THE  42ND  INDUSTRIAL 
WASTE  CONFERENCE. 

For   primary   bibliographic   entry   see   Field   5D. 
W89-02006 


COST  ALLOCATION  AT  SUPERFUND  SITES, 

Environmental  Resources  Management-North 
Central,  Inc.,  Deerfield,  IL. 
R.  O.  Ball,  E.  F.  Millano,  and  J.  W.  Polich. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.   1988.  p  15-27,  2  fig,  8  tab,  16  ref. 

Descriptors:  "Water  pollution  control,  "Costs, 
"Cleanup  operations,  "Superfund,  "Disposal  sites, 
Case  studies,  Mathematical  studies,  Hazardous 
wastes. 

A  methodology  to  allocate  cleanup  costs  at  Super- 
fund  sites  among  Responsible  Parties  is  presented. 
The  methodology  is  simple,  and  complicated  cal- 
culations are  not  required.  The  calculations  can  be 
readily  using  a  spreadsheet  format.  The  allocations 
is  based  upon  the  relative  environmental  impact  at 
up  to  four  receptors,  and  considers  both  the  nature 
and  quantity  of  the  materials  contributed  to  the  site 
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by  the  parlies.  The  results  of  a  case  study  present- 
ed that  the  allocation  of  costs  based  on  waste 
volume  is  unfair  when  the  environmental  impact  of 
a  generator's  waste  is  low  compared  to  those  of 
other  wastes,  but  its  volume  is  comparatively  high. 
Since  the  reason  for  cleanup  of  hazardous  waste 
disposal  sites  is  the  impact  they  have  (or  will  have) 
on  the  environment,  the  methodology  presented 
here  may  represent  a  more  reasonable  way  of 
allocating  cleanup  costs  of  Superfund  sites  among 
Responsible  Parties,  compared  to  a  simple  waste 
volume  allocation.  (See  also  W89-02006)  (Lantz- 
PTT) 
W89-02009 


COOPERATIVE  EFFORT  TO  REMEDIATE  A 
HISTORICAL  PCB  DISPOSAL  SITE, 

Aluminum  Co.  of  America,  Davenport,  IA.  Dav- 
enport Works. 

M.  K.  Sonksen,  and  D.  V.  Crawford. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  33-38,  2  fig,  1  tab. 

Descriptors:  'Cleanup  operations,  'Polychlorinat- 
ed  biphenyls,  'Disposal  sites,  *Water  pollution 
control,  Trenches,  Caps,  Groundwater  pollution, 
Water  pollution  prevention,  Water  quality  control, 
Costs,  Monitoring,  Iowa. 

In  the  period  of  1981  through  1984,  Alcoa,  Daven- 
port Works,  spent  $3.4  million  to  eliminate  a  PCB 
contaminated  oil  lagoon  located  next  to  the  Missis- 
sippi River.  By  working  closely  with  state  and 
federal  environmental  agencies,  a  remedial  action 
plant,  including  a  collecting  trench  and  cap  and 
cover  system,  was  developed  that  minimized  the 
immediate  environmental  threat  of  an  open  lagoon 
and  established  a  reasonable  closure  and  monitor- 
ing plan.  Although  only  future  monitoring  will 
determine  the  absolute  success  of  the  system,  re- 
sults to  date  look  good.  Groundwater  data  being 
collected  under  the  plan  will  confirm  the  long- 
term  effectiveness  of  the  existing  system  and,  if 
necessary,  provided  valuable  information  for 
future  modifications  or  adjustments.  (See  also 
W89-O20O6)  (Lantz-PTT) 
W89-02010 


DESIGN,  ECONOMICS,  AND  OPERATION  OF 
A  BIOLOGICAL  TREATMENT  SYSTEM  FOR 
KETONE  CONTAMINATED  GROUND  AND 
SOLVENT  RECOVERY  PROCESS  WATERS, 

DETOX,  Inc.,  Dayton,  OH. 

For  primary  bibliographic  entry   see   Field   5D. 

W89-02012 


LEACHABILITY  OF  SOLIDIFIED  (BA,  RA)S04 
SEDIMENTS  IN  SIMULATED  SETTLING 
PONDS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02013 


BIODEGRADATION  OF  ORGANIC  COM- 
POUNDS IN  ANOXIC  GROUNDWATER  SYS- 
TEMS, 

Black  and  Veatch,  Philadelphia,  PA. 
W.  G.  Wilson,  and  J.  T.  Novak. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  197-205,  7  fig,  1  tab,  4  ref. 

Descriptors:  *Fate  of  pollutants,  •Groundwater 
pollution,  *Biodegradation,  'Organic  compounds, 
Alcohols,  Methanol,  Hydrogen  ion  concentration, 
Nitrates,  Sulfates. 

Two  alcohol  compounds  were  of  interest  in  this 
study,  methanol  and  tertiary-butyl  alcohol  (TBA). 
The  state  of  the  groundwater  environment  and 
microbial  population  will  determine  the  rate  and 
pathways  of  biodegradation.  Degradation  of  both 
methanol  and  TBA  has  been  demonstrated  in  sub- 
surface microcosms,  but  the  rate  of  TBA  removal 
is  usually   very  slow.   In   this  study   microcosms 


were  used  to  investigate  the  variations  in  alcohols 
degradation  rates  in  groundwater  systems.  Also, 
alternative  electron  acceptors  (nitrate  and  sulfate) 
were  added  to  the  oxygen-poor  environment  to 
determine  whether  anaerobic  respiration  might 
occur.  The  microcosms  were  dosed  with  base  to 
determine  pH  effects  on  nitrate-dosed,  sulfate- 
dosed,  and  non-amended  microcosms.  The  non- 
nitrate-  or  sulfate-amended  microcosms  did  not 
respond  to  increased  pH  with  enhanced  biodegra- 
dation. The  highest  pH  treatment  caused  inhibition 
of  methanol  degradation  rates  and  had  little  effect 
on  TBA  degradation.  Addition  of  sulfate  was  gen- 
erally unsuccessful  in  stimulating  alcohols  degrada- 
tion. Nitrite  toxicity  was  evident  in  some  of  the 
nitrate-dosed  microcosms  at  pH  5.1.  A  higher  pH 
allowed  enhancement  of  methanol  degradation  to 
proceed,  especially  at  pH  7  and  above.  Biodegra- 
dation of  TBA  was  moderately  stimulated  in  some 
pH  6.0  microcosms  and  all  pH  8.8  microcosms. 
Alcohol  uptake  rates  were  calculated  as  one  over- 
all rate  which  was  described  by  a  straight  line  of 
best  fit  for  the  data  points.  Methanol  degradation 
rates  were  generally  highest  in  nitrate-dosed  mi- 
crocosms and  lowest  in  sulfate-dosed  microcosms. 
The  TBA  biodegradation  rates  are  approximately 
40  to  200  times  lower  than  the  methanol  uptake 
rates.  (See  also  W89-02006)  (Lantz-PTT) 
W89-02027 


INVESTIGATION  OF  INGROUND  BIOLOGI- 
CAL TREATMENT  FOR  GROUNDWATERS 
CONTAMINATED  WITH  VOLATILE  ORGAN- 
IC COMPOUNDS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

R.  W.  Peters,  W.  L.  Oresik,  and  B.  Minsley. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  207-228,  6  fig,  9  tab,  28  ref. 

Descriptors:  'Groundwater  pollution,  'Volatile 
organic  compounds,  'Water  pollution  treatment, 
•Biological  treatment,  'Cleanup  operations,  Soil 
columns,  In-situ  treatment,  Geohydrology,  Vinyl 
chloride,  Dichloroethane,  Dichlorethylene,  Trich- 
loroethane,  Soil  properties,  Hydrogen  ion  concen- 
tration. 

The  Kalamazoo  Public  Utility  operates  a  water 
supply  system  consisting  of  116  wells  and  25  pump 
stations,  providing  an  average  of  17  mgd.  One 
station  in  the  system,  Station  No.  11,  was  found  to 
have  low  levels  of  1-5  ppb  of  1,2-dichloroethane 
and  cis-l,2-dichloroethylene.  During  the  first  quar- 
ter of  1981,  the  Kalamazoo  Public  Utilities  institut- 
ed a  system  wide  monitoring  of  its  15  well  fields 
for  volatile  organic  compounds  (VOCs).  Station  1 1 
was  one  of  two  well  fields  found  during  this  first 
round  of  sampling  to  contain  VOCs.  In  January 
1982,  a  third  well  field  began  to  show  low  levels  of 
trichloroethane  contamination.   Because  contami- 
nant levels  had   not   changed   during  one   year's 
monitoring  at  Station  11,  the  new  contamination 
problem  at  the  third  well  was  given  higher  priority 
and  on-going  monitoring  was  maintained  for  Sta- 
tion 11.  Station  11  finally  was  elevated  in  priority 
in  late  1984,  when  routine  sampling  began  to  show 
the  presence  of  vinyl  chloride,  a  known  carcino- 
gen. In  1985,  the  Utility  initiated  a  hydrogeologic 
investigation  to  determine  the  scope,  source(s),  and 
potential   remedial   action(s)  for  Station    11.   The 
operation  of  the  soil  columns  is  in  the  early  phases, 
so  the  results  are  very  preliminary  at  this  point  in 
time.  Previous  research  has  shown  that  microbial 
in  situ  treatment  is  capable  of  degrading  organic 
contaminants  in  groundwater  systems.  The  soil  is 
slightly  alkaline  in  nature,  low  in  nutrients,  high  in 
hardness,  has  a  moderate  cation  exchange  capacity, 
and  consists  primarily  of  sand.  The  soil  should  be 
amenable  to  microbial  in  situ  treatment  from  all 
indications.  The  water  analyses  on  the  contaminat- 
ed wells  indicate  the  water  is  relatively  high  in 
hardness  and  alkalinity  (with  the  majority  of  the 
alkalinity  in  the  bicarbonate  form),  trace  amounts 
of  heavy  metals,  slightly  alkaline  conditions,  mod- 
erate dissolved  solids  concentrations,  and  low  nu- 
trient conditions  (nitrogen  and  phosphorus).  The 
performance  of  the  soil  columns  will  continue  to 
be   monitored   in   this  on-going   study.   (See   also 
W89-02006)  (Lantz-PTT) 


W89-02028 

ON-SITE  TREATMENT  SYSTEMS  FOR  AQUI- 
FER RESTORATION  BIOLOGICAL  TREAT- 
MENT, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 
P.  D.  Kuhlmeier. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  229-235,  2  fig,  4  tab,  3  ref. 

Descriptors:  'Groundwater  pollution,  'Cleanup 
operations,  'Aquifer  restoration,  'Water  pollution 
treatment,  'Biological  treatment,  Biodegradation, 
Anaerobic  bacteria,  Activated  sludge.  Trickling 
filters.  Economic  aspects,  Aerobic  bacteria.  Organ- 
ic compounds,  Filtration. 

In-situ  and  above-ground  methods  of  treating  con- 
taminated groundwater  are  discussed.  Key  factors 
in  selecting  appropriate  treatment  technology  are: 
pollutant  characteristics,  source  characteristics, 
soil  properties,  and  aquifer  properties.  The  most 
common  method  of  in-situ  treatment  involves  ex- 
tracting contaminated  groundwater  from  selected 
wells  and  mixing  the  water  with  acclimated  bacte- 
ria and  nutrients  in  a  short-detention-time  reactor. 
Other  methods  are  passive  treatment  in-place  and 
biotrenches.  Classical  activated  sludge  and  trick- 
ling filters  processes  have  been  employed  in  aero- 
bic above-ground  treatment  of  contaminated  soils. 
Economics  of  these  systems  are  discussed.  (See 
also  W89-02006)  (Lantz-PTT) 
W89-02029 

EFFLUENT  TOXICITY  MONITORING  METH- 
ODOLOGY EVALUATED  FOR  FIVE  INDUS- 
TRIAL DISCHARGERS, 

Engineering-Science,  Fairfax,  VA. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-02030 

WASTE  REDUCTION  IN  ILLINOIS:  AN  OVER- 
VIEW, 

Illinois  State  Water  Survey  Div.,  Savoy.  Hazard- 
ous Waste  Research  and  Information  Center. 
D.  D.  Kraybill,  and  D.  L.  Thomas. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  321-329,  6  fig,  5  tab,  11  ref. 

Descriptors:  'Hazardous  wastes,  'Waste  manage- 
ment, 'Waste  disposal,  'Illinois,  Management  plan- 
ning, Data  acquisition,  Recycling,  Separation  proc- 
esses, Information  exchange. 

The  Illinois  Hazardous  Waste  Research  and  Infor- 
mation Center  (HWRIC)  has  recognized  that  the 
ultimate  solution  to  hazardous  waste  problems  is  to 
reduce  the  generation  of  waste  at  its  source.  The 
Center  has  therefore  developed  a  program  in  Illi- 
nois to  address  this  important  issue.  Components  of 
this  program  are  discussed,  including:  (1)  source 
segregation/separation;  (2)  process  modifications; 
(3)  raw  material  substitution;  (4)  material  recov- 
ery/recycling; (5)  material  exchange;  (6)  treatment; 
(7)  new  process  equipment;  and  (8)  corporate  or 
management  strategies.  In  Illinois,  the  quality  of 
the  data  gathered  to  satisfy  the  RCRA  waste  mini- 
mization statement  requirement  leaves  much  to  be 
desired  from  an  information  gathering  standpoint. 
The  two  biggest  problems  in  this  regard  are  the 
rather  low  response  rate  (46%)  by  generators  who 
are  required  to  submit  statements  and  a  lack  of 
detailed  information  on  the  statements  that  are 
submitted.  (See  also  W89-02006)  (Lantz-PTT) 
W 89-02037 

STUDY  AND  IMPLEMENTATION  OF  WASTE 
MINIMIZATION  AT  IBM  AUSTIN, 

Montgomery  (James  M),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-02038 
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REGULATION  OF  TOXIC  ORGANICS  IN  IN- 
DUSTRIAL SEWER  DISCHARGES  AT  THE 
SANITATION  DISTRICTS  OF  LOS  ANGELES 
COUNTY, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-02040 


GEOSYNTHETICS  FOR  USE  IN  WASTE  FA- 
CILITIES, 

S  and  ME,  Inc.,  Fairfield,  OH. 
J.  A.  Bove,  and  G.  R.  Koerner. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  393-397,  3  fig,  6  ref. 

Descriptors:  'Waste  disposal,  *Water  pollution 
prevention,  'Linings,  'Landfills,  'Geosynthetics, 
Separation,  Filtration,  Drainage,  Moisture  barriers. 
Containment,  Design  criteria. 

Geosynthetics  are  man-made  synthetics  used  in  the 
improvement  of  soil  and  rock.  The  word  'Geo- 
synthetics' is  a  generic  term  which  collectively 
describes  geotextiles,  geomembranes,  geonets,  geo- 
grids  and  geocomposites.  It  is  commonly  accepted 
that  there  are  five  functions  that  a  geosynthetic  can 
serve.  These  five  functions  are  separation,  filtra- 
tion, drainage,  reinforcement  and  moisture  barrier. 
Depending  on  the  application,  the  five  functions 
can  occur  as  individual  functions  or  in  combination 
with  one  another.  It  is  the  goal  of  a  designer  to 
prioritize  the  functions  governing  his  project,  and 
to  design  accordingly.  Some  of  the  geosynthetics 
on  the  market  are  so  new  that  even  basic  physical, 
chemical,  mechanical  and  hydraulic  properties 
about  them  are  unknown.  Furthermore,  such  prop- 
erties as  long  term  compatibility,  creep  susceptibili- 
ty, biological  degradation  and  long  term  clogging 
are  essential,  but  unknown  for  many  of  the  prod- 
ucts on  the  market.  In  lieu  of  these  limitations,  it  is 
evident  that  there  is  enough  confidence  in  geo- 
synthetics at  present  to  design  and  build  waste 
containment  systems  using  geosynthetics.  Further- 
more, it  is  believed  that  facilities  can  be  built  with 
a  reasonable  degree  of  confidence  and  at  cost 
immeasurable  to  society  as  a  whole.  The  resources 
of  both  government  and  industry  need  to  be  fo- 
cused on  long-term  field  and  laboratory  evaluation 
of  geosynthetics  if  the  degree  of  confidence  is  to 
increase.  (See  also  W89-02006)  (Lantz-PTT) 
W 89-02043 


CLASSIFYING  INDUSTRIAL  SLUDGE  USING 
A  KNOWLEDGE-BASED  EXPERT  SYSTEM, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Civil  Engineering. 

A.  C.  Chao,  W.  J.  Rasdorf,  and  W.  E.  Paige. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea,   Michigan.    1988.   p   399-407,   8   ref,   append. 

Descriptors:  'Wastewater  treatment,  'Computer 
programs,  'Classification,  'Hazardous  wastes, 
'Expert  systems,  'Model  studies,  'Sludge,  'Indus- 
trial wastewater,  Waste  disposal,  Ignitability,  Cor- 
rosion, Toxicity,  Hydrogen  ion  concentration,  Ad- 
sorption, Biodegradation,  Decision  making,  Chem- 
ical properties,  Pilot  plants. 

The  criteria  for  identifying  the  characteristics  of 
hazardous  wastes  listed  in  the  North  Carolina  Haz- 
ardous Waste  Management  Rules  and  Solid  Waste 
Management  Law  are  used  as  bases  by  the  North 
Carolina  regulatory  agencies  to  determine  whether 
an  industrial  sludge  is  non-hazardous  and  thus  can 
be  disposed  of  in  a  municipal  sanitary  landfill.  A 
knowledge-leased  system  for  classifying  industrial 
sludge  is  described.  Ml  is  a  microcomputer-based 
knowledge  engineering  tool  for  building  small 
knowledge  systems  with  limited  computational  re- 
quirements. It  was  used  to  develop  a  prototype 
expert  system  to  classify  industrial  sludge  based  on 
several  criteria,  including  pH,  moisture  content, 
impurities,  chemical  fixation,  and  results  solubility, 
adsorption,  biodegradation,  and  other  tests.  The 
program  consists  of  55  rules  and  69  knowledge 
base  entries.  Advantages  and  disadvantages  of  the 


system  and  plans  for  future  development  and  im- 
plementation are  discussed.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02044 


WISCONSIN  GROUNDWATER  QUALITY 
STANDARDS:  CAN  WASTEWATER  LAND 
TREATMENT  SYSTEMS  MEET  THEM, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Div.  of  Environmental  Standards. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02080 


INDUSTRIAL  WASTES  AND  SOIL  LEAD  CON- 
CENTRATION AS  A  BASIS  FOR  REMEDIAL 
OR  OTHER  ACTION, 

Missouri    Univ.-Rolla.     Environmental     Research 

Center. 

For  primary  bibliographic  entry  see  Field  6E. 
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TWO-STAGE  BIOLOGICAL/CHEMICAL 

TREATMENT      OF      HAZARDOUS      WASTE 
LANDFILL  LEACHATE, 

Technische  Univ.,  Brunswick  (Germany,  F.R.). 
For   primary   bibliographic   entry   see   Field    5D. 
W89-02094 


MANGANESE  TREATMENT  BY  TWO  NOVEL 
METHODS  AT  ABANDONED  COAL  STRIP 
MINES  IN  NORTH  ALABAMA, 

Tennessee  Technological  Univ.,  Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-02095 


TREATMENT  OF  COAL  ASH/MINE  REFUSE 
LEACHATE:  A  CASE  HISTORY, 

Gilbert/Commonwealth,  Inc.,  Reading,  PA. 

For   primary   bibliographic   entry   see   Field    5D. 

W 89-02096 


POLLUTION  CONTROL  LEGISLATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02100 


HEAVY    METALS    IN    WASTEWATER    AND 
SLUDGE  TREATMENT  PROCESSES. 

VOLUME  II:  TREATMENT  AND  DISPOSAL. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-02104 


OVERVIEW  OF  THE  EFFECTIVENESS  OF  CA- 
NADIAN CHLOR-ALKALI  MERCURY  REGU- 
LATIONS, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 

D.  W.  Bissett,  and  I.  T.  McBeath. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
I:  Chronic  Effects  of  Toxic  Contaminants  in  Large 
Lakes.  Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  315-342,  11  fig,  5  tab,  Href. 

Descriptors:  'Water  pollution  control,  'Mercury, 
'Canada,  'Regulations,  Water  quality  control,  In- 
dustrial wastewater,  Water  pollution  prevention. 
Aquatic  environment,  Chemical  industry. 

Canadian  imports  of  mercury  metal  from  1960  to 
1970  averaged  161,000  kg/yr.  Back  in  the  early  60s 
there  was  a  strong  upward  trend  with  1965  being 
the  peak  year  when  more  than  450,000  kg  were 
imported  largely  to  meet  inventory  requirements 
for  new  and  expanded  chlor-alkali  plants.  Chlor- 
alkali  plants  in  1969-70  accounted  for  >  47%  of 
the  total  Hg  used  in  Canada.  About  32%  of  the  Hg 
emissions  (about  75  tons)  were  accounted  for  by 
the  15  chlor-alkali  plants,  located  primarily  in  On- 
tario and  Quebec.  In  1971  the  Department  of  Na- 
tional Health  and  Welfare,  in  consultation  with 
Environment  Canada,  issued  a  guideline  forbidding 
the  sale  or  consumption  of  fish  containing  >  0.5 


micrograms/gm  of  Hg.  In  recent  years,  regulatory 
and  industry  actions  have  worked  together  to  dras- 
tically reduce  loadings  to  levels  where  further 
reductions  would  be  technologically  difficult.  The 
levels  of  Hg  in  fish  taken  from  waters  near  chlor- 
alkali  wastewater  outfalls  (and  previous  outfalls) 
have  shown  a  dramatic  decrease  due  to  the  signifi- 
cant reduction  in  Hg  discharges.  Regulation  of  Hg 
uses,  discharges  and  emissions  from  chlor-alkali 
plants  has  had  a  demonstrated  impact  on  reducing 
Hg  levels  in  aquatic  life  in  many  areas  in  Canada. 
(See  also  W89-02121)  (Lantz-PTT) 
W89-02135 


FISHERIES  MANAGEMENT,  WATER  QUAL- 
ITY AND  ECONOMIC  IMPACTS:  A  CASE 
STUDY  OF  LAKE  KINNERET, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
For  primary  bibliographic  entry  see  Field  81. 

W89-02138 


UNITING  HABITAT  QUALITY  AND  FISHERY 
PROGRAMS  IN  THE  GREAT  LAKES, 

Great  Lakes  Fishery  Commission,  Ann  Arbor, 
ML, 

C.  M.  Fetterolf. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  85-100,  1  fig,  20  ref. 

Descriptors:  'Water  quality  control,  'Great  Lakes, 
'Fisheries  management,  'Management  planning, 
Fisheries,  Environmental  protection,  Regulations, 
Water  management,  Lakes,  Public  participation, 
Public  policy. 

Despite  the  remarkable  recoveries  of  Great  Lakes 
fisheries  since  the  1950s  and  water  quality  since  the 
1970s,  many  of  today's  fishery  problems  are  related 
to  environmental  conditions.  Recognizing  the  pub- 
lic's resource  must  receive  full  consideration  in  the 
present  and  proposed  uses  of  the  lakes,  in  1981  the 
12  agencies  with  mandated  responsibility  for  the 
welfare  of  Great  Lakes  fisheries  developed  and 
signed  a  Joint  Strategic  Plan  for  management  of 
Great  Lakes  fisheries  under  the  aegis  of  the  Great 
Lakes  Fishery  Commission  (GLFC).  The  four  fun- 
damental strategies  involve  consensus,  accountabil- 
ity, environmental  management  and  management 
information.  Four  strategic  procedures  of  the  plan 
were  designed  to  aid  in  coordinating  environmen- 
tal and  fishery  agency  management  efforts  into  a 
complementary  process:  (1)  referral  of  environ- 
mental issues  which  impede  achievement  of  fishery 
objectives  to  the  GLFC;  (2)  representation  by  the 
GLFC  in  such  issues  to  the  most  appropriate  body; 
(3)  identification  of  fishery  agency  plans  to  achieve 
environmental  objectives;  and  (4)  establishment  of 
a  Habitat  Advisory  Board  to  assist  lake  committees 
and  the  GLFC  in  environmental  issues.  In  1986  the 
Habitat  Advisory  Board  added  to  the  Strategic 
Plan  a  component  for  the  protection,  rehabilitation 
and  enhancement  of  habitat  required  to  ensure 
accomplishment  of  fishery  management  objectives. 
The  fish  habitat  component  emphasizes  five  areas: 
information,  legal,  working  arrangements,  inter- 
vention/advocacy, and  public  participation.  Fish 
are  of  central  interest  to  the  remediation  and  reha- 
bilitation initiatives  underway  throughout  the 
Great  Lakes.  For  fish  habitat  management  and 
planning  to  be  successful,  a  web  of  involvement 
must  be  developed  at  all  levels  of  responsibility 
across  agency  and  jurisdictional  boundaries.  The 
habitat  needs  for  fish  communities  must  be  decided 
by  fishery  managers,  and  consensus  on  program 
objectives  needs  to  be  developed  among  the  many 
related  agencies.  Optimum  results  can  only  be 
achieved  by  uniting  habitat  quality  and  fishery 
programs  in  both  the  planning  and  operational 
stages.  (See  also  W89-02137)  (Author's  abstract) 
W89-02141 


LAKE  ORTA  (N.  ITALY):  RECOVERY  AFTER 
THE  ADOPTION  OF  RESTORATION  PLANS, 

Istituto  Italiano  di  Idrobiologia,  Novara. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:   Impact   of  Toxic   Contaminants  on   Fisheries 
Management.    Lewis   Publishers,   Chelsea,   Michi- 
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gan,  1988.  p  101-130,  4  fig,  4  tab,  29  ref. 

Descriptors:  "Lake  Orta,  "Italy,  "Lake  restoration, 
•Water  pollution  treatment,  "Water  pollution  con- 
trol, "Water  quality  control,  Industrial 
was'tewater.Cleanup  operations,  Nitrogen,  Ni- 
trates, Nitrites,  Heavy  metals,  Chemical  analysis. 

Heavy  industrial  pollution  (copper  and  ammonium 
sulfate)  from  a  rayon  factory  was  responsible  for 
the  disappearance  of  almost  all  forms  of  life  in  the 
lake  since  the  late  twenties.  The  in-lake  N-NH4 
oxidation  produced  a  gradual  N-N03  accumula- 
tion and  a  progressive  strong  decrease  of  pH  down 
to  values  around   4.   The   copper   concentration 
peaked  at  about   100  micrograms/L  in  the  mid- 
sixties,  when  additional  sources  of  heavy  metals 
(Cu,  Zn,  Cr)  i.e.  several  new  metal  plating  facto- 
ries were  set  up  on  the  lake  western  shores.  Toxici- 
ty texts  with  rainbow  trout  indicated  that  Cu  at  the 
prevailing  very  low  pH  was  the  major  cause  of 
absence  of  pelagial  fish  in  the  lake.  In  1976,  the 
new  Italian  water  pollution  law  obliged  the  rayon 
factory  to  set  up  a  large,  new  treatment  plant  for 
the  recovery  of  Cu  and  ammonium  sulfate;  at  the 
same  time  new  plants  for  domestic  and  industrial 
effluents  were  planned  and  are  now  finished  or 
under  construction.  This  resulted  in  an  immediate 
change  in  the  lake  water  composition,  particularly 
in  the  N-NH4  concentration  (now  at  about  2  mg 
N-NH4/L)  and  in  some  signs  of  recovery  in  the 
biological  community,  e.g.  blooms  of  Brachionus 
urceolaris  and  the  settlement  of  a  new  population 
of  Tubifex  tubifex  in  the  profundal  zone.  A  re- 
search program  is  now  being  conducted  on  the 
lake  and  its  'paralimnion',  in  order  to  adequately 
survey  the  recovery  process  and  to  give  useful 
suggestions   for   the   adoption   of  possible   direct 
measures.  Liming  of  the  South  basin  of  the  lake  is 
being   seriously   taken   into   consideration   and   a 
proper  scientific  and  technical  program  set  up  as  a 
collaboration  between  the  CNR-Istituto  Italiano  di 
Idrobiologia,  Pallanza  and  the  Regione  Piemonte 
and  the  Provincia  di  Novara.  (See  also  W89-02137) 
(Lantz-PTT) 
W89-02142 


RESTOCKING  OF  GREAT  LAKES  FISHES 
AND  REDUCTION  OF  ENVIRONMENTAL 
CONTAMINANTS  1960-1980, 

Michigan  State  Univ.,  East  Lansing. 

For  primary  bibliographic  entry  see  Field  81. 

W89-02148 


Michigan   Dept.   of  Natural   Resources,   Lansing. 
Surface  Water  Quality  Div. 
J.  E.  Grant. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  317-328,  2  ref. 

Descriptors:  *Water  quality  control,  *Michigan, 
♦Water  pollution  control,  *Permits,  "Regulations, 
Fisheries,  Management  planning,  Water  pollution 
prevention,  Guidelines,  Toxicity,  Chemical  wastes. 

A  necessary  aspect  of  fisheries  management  is  a 
water  pollution  control  program  that  wil  not  only 
provide  nontoxic  water  quality  conditions  but  also 
ensure  that  fish  do  not  contain  unacceptable  levels 
of  toxic  substances  for  human  consumption.  Michi- 
gan has  recently  promulgated  revisions  to  Rule 
323.1057  of  its  Water  Quality  Standards  that  estab- 
lish a  regulatory  process  that  will  protect  public 
health  and  the  environment  from  discharges  of 
toxic  substances  from  point  source  surface  water 
discharges.  Rule  57(2)  specifically  addresses  the 
development  of  allowable  toxicant  levels  in  the 
waters  of  the  state  applicable  to  point  source  dis- 
chargers. The  universe  of  chemicals  to  which  the 
subrule  applies  is  defines,  an  upper  boundary  on 
estimated  excess  risk  of  1  in  100,000  for  non- 
threshold  carcinogens  is  established,  comprehen- 
sive procedural  guidelines  are  mandated  and  a 
mechanism  for  issuance  of  scheduled  abatement 
permits  is  provided.  This  paper  reviews  the  devel- 
opment of  the  rule  amendments  and  discusses  key 
aspects  of  the  adopted  rules  and  guidelines.  (See 
also  W89-02137)  (Author's  abstract) 
W89-02154 


LEGAL  AND  PUBLIC  INFORMATION 
CHANGE  NEEDED, 

National  Fisheries  Inst.,  Inc.,  Washington,  DC. 
L.  J.  Weddig. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  281-289. 

Descriptors:  "Water  pollution  control,  "Informa- 
tion exchange,  "Legal  aspects,  "Public  policy, 
Regulations,  Public  participation,  Water  pollution 
prevention,  Degradation. 

Prevention  of  degradation  and  use  of  our  water- 
ways as  convenient  disposals  for  chemicals  and 
modern  living  in  general  must  be  a  major  concern, 
not  only  to  assure  the  wholesomeness  of  fishery 
products,  but  also  to  avoid  the  negative  effects  of 
toxins  on  the  ability  of  the  resources  to  reproduce 
and  flourish.  There  is  no  way  of  knowing  whether 
the  major  decline  in  such  stocks  as  the  Atlantic 
Coast  striped  bass  is  due  to  the  fishing  pressure, 
eutrophication,  or  toxic  contamination  of  water- 
ways were  spawning  takes  place.  The  matter  of 
preventing  further  degradation  of  these  waters  is  a 
topic  for  another  day.  In  this  paper  two  aspects  of 
dealing  with  the  problem  are  commented  on:  One, 
the  law  itself  and  its  interpretation  and  two,  the 
flow  of  information  to  the  public.  (See  also  W89- 
02137)  (Lantz-PTT) 
W89-02152 


MICHIGAN'S  PROCESS  FOR  REGULATING 
TOXIC  SUBSTANCES  IN  SURFACE  WATER 
PERMITS, 


TOXIC  CONTAMINATION  IN  LARGE  LAKES. 
VOLUME  HI:  SOURCES,  FATE,  AND  CON- 
TROLS OF  TOXIC  CONTAMINANTS. 

Lewis  Publishers,  Chelsea,  Michigan,  1988.  440p. 
Edited  by  Norbert  W.  Schmidtke. 

Descriptors:  "Conferences,  "Water  pollution  con- 
trol, "Fate  of  pollutants,  "Wastewater  treatment, 
"Lakes,  "Water  pollution  sources,  Chemical  treat- 
ment, Biological  treatment,  Recycling,  Bioassay, 
Water  quality  control,  Toxicity,  Municipal 
wastewater,  Industrial  wastewater. 

The  third  of  four  volumes  on  toxic  contamination 
in  large  lakes  focuses  on  the  sources  and  fate  of 
contaminants  and  methods  for  their  control.  The 
papers  included  were  presented  at  a  conference  on 
large  lakes  held  in  Michigan  in  May  1986.  The  22 
papers  in  the  third  volume  cover  such  topics  as  the 
contribution  of  urban  and  agricultural  areas  to  lake 
pollution,  atmospheric  sources  of  toxic  materials, 
the  prediction  of  exposure  potential,  integrated 
waste  mangement,  contamination  of  Lakes  Ontar- 
io, Superior  Michigan,  Baikal,  Maggiore,  and  Ma- 
nagua (See  W89-02121;  W89-02137;  W89-02156 
thru  W89-02176)  (Lantz-PTT) 
W89-02155 
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TOXICOLOGY  TESTING  AS  A  CONTROL 
STRATEGY, 

Chemical  Industry  Inst    of  Toxicology,  Research 
Triangle  Park,  NC. 
R.  A.  Neal. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  151-163,  7  ref. 

Descriptors:  "Toxicology,  "Toxicity,  "Water  pol- 
lution control,  "Water  pollution  effects,  "Epidemi- 
ology, Public  health,  Water  quality  control,  Chem- 
ical analysis,  Biological  studies. 

If  the  level  of  exposure  is  sufficient,  chemicals 
have  the  capacity  to  cause  a  wide  variety  of  toxic 
effects  in  humans.  There  are  a  number  of  means 
available  to  assess  the  ability  of  chemicals  to  ad- 
versely affect  humans.  The  most  important  of  these 
are  epidemiology  and  tests  in  experimental  animals. 
Epidemiology  provides  the  most  direct  or  least 
ambiguous     data     concerning     whether     adverse 
health  effects  have  occurred  in  humans  exposed  to 
a  chemical.  Unfortunately,  there  are  a  number  of 
limitations  to  the  use  of  epidemiology.  These  limi- 
tations are  detailed  in  the  paper.   However,  the 
most   important   limitation   is   lack   of  sensitivity. 
Currently,   tests   in   animals   are   the   most   useful 
means  available  for  determining  the  potential  of  a 
chemical  to  cause  toxic  effects  in  humans.  A  wide 
variety  of  protocols  have  been  developed  to  deter- 
mine the  potential  of  chemicals  to  cause  a  wide 
variety  of  toxic  effects  in  experimental  animals,  but 
a  major  limitation  of  animal  tests  is  uncertainty 
about  the  degree  of  applicability  of  chemical  toxic- 
ity observed  in  experimental  animals  to  humans. 
This  uncertainty  extends  not  only  to  differences  in 
the  qualitative   response  of  experimental  animals 
and  humans  to  chemicals,  but  more  particularly  to 
uncertainty  about  differences  in  the  degree  of  re- 
sponse to  various  exposure  levels.  Unquestionably, 
the  best  estimate  of  the  potential  of  a  chemical  to 
cause  toxicity  in  humans  is  derived  by  use  of  all  the 
data  that  are  available  (epidemiology,   results  in 
animals,  results  in  other  model  systems,  knowledge 
of  the  mechanism  of  toxicity  of  the  chemical).  (See 
also  W89-02155)  (Author's  abstract) 
W89-02164 


WASTE:  THE  ENIGMA  OF  THE  80'S, 

Limno-Tech,  Inc.,  Ann  Arbor,  MI. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-02156 


SOURCES  AND  ROUTES  OF  TOXIC  CON- 
TAMINATION FROM  MANUFACTURING  OP- 
ERATIONS, 

Shiga  Prefectural  Dept.  of  Civil  Life  and  Environ- 
ment, Otsu  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02158 


WEALTH  GENERATOR  OR  ENVIRONMEN- 
TAL PROTECTOR.  THE  APPROACH  OF  A 
CHEMICAL  COMPANY  TO  PROCESS  AND 
PRODUCT  DEVELOPMENT  UNDER  IN- 
CREASING ENVIRONMENTAL  PRESSURES, 
Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  6E. 
W  89-02 163 


RISK  ASSESSMENT/RISK  MANAGEMENT  AS 
A  TOXIC  CONTROL  STRATEGY, 

ICF-Clement,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-02167 


PCBS  ON  THE  GLOBE:  POSSIBLE  TREND  OF 
FUTURE  LEVELS  IN  THE  OPEN  OCEAN  EN- 
VIRONMENT, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-02 170 

DEGRADATION  OF  LAKE  BAIKAL:  FATE 
AND  EFFECTS  OF  CONTAMINANTS 
PRESENT, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02171 


TOXIC  CONTAMINATION  IN  LARGE  LAKES. 
VOLUME  IV:  PREVENTION  OF  TOXIC  CON- 
TAMINATION IN  LARGE  LAKES.  MANAG- 
ING A  LARGE  ECOSYSTEM  FOR  SUSTAIN- 
ABLE DEVELOPMENT. 

Lewis  Publishers,  Chelsea,  Michigan,  1988.  321p. 
Edited  by  Norbert  W.  Schmidtke. 

Descriptors:  "Conferences,  "Lakes,  "Water  pollu- 
tion prevention,  "Water  quality  control,  "Environ- 
mental protection.  Agriculture,  Hazardous  wastes, 
Waste  disposal,  Public  participation.  Public  policy. 

The  fourth  of  four  volumes  on  toxic  contamination 
in  large  lakes  focuses  on  contamination  prevention. 
The  papers  included  were  presented  at  a  confer- 
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Group  5G — Water  Quality  Control 

ence  on  large  lakes  held  in  Michigan  in  May  1986. 
The  26  papers  in  the  fourth  volume  include  studies 
of  Lake  Biwa,  Japan;  Lake  Geneva,  and  the  Great 
Lakes;  the  role  of  the  news  media,  citizen  groups, 
and  research  in  determining  public  policy  with 
respect  to  lake  management;  and  several  studies  on 
the  international  aspects  of  pollution  prevention 
and  cleanup  of  large  lakes.  Three  papers  are  in- 
cluded on  large  Chinese  lakes.  The  volume  also 
contains  summaries  of  the  four  conference  sessions. 
(See  W89-02121;  W89-02137;  W89-02155;  W89- 
02177  thru  W89-02195)  (See  also  W89-02176) 
(Lantz-PTT) 
W89-02176 


ECONOMIC  VIEW  OF  THE  GREAT  LAKES, 

Center  for  the  Great  Lakes,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-02177 


TRANSBOUNDARY  MANAGEMENT  OF  LAKE 
GENEVA, 

Republic  et  Canton  de  Geneve,  Suisse.  Dept.  des 

Traveaux  Publics. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02180 


CLEANING  ABANDONED  CHEMICAL  WASTE 
SITES  AND  THE  LARGER  PROBLEM  OF 
PREVENTING  NEW  DUMPS, 

Pollution   Probe   Foundation,   Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  5E. 
W89-02182 


3P  PROGRAM:  AN  EFFECTIVE  APPROACH 
TO  INDUSTRIAL  POLLUTION, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-02183 


STRATEGIES  FOR  CONTROL  OF  NON-POINT 
SOURCE  POLLUTION, 

American  Farmland  Trust,  Washington,  DC. 
N.  A.  Berg. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,   1988.  p   155-178,  2  fig,  2  tab,   12  ref. 

Descriptors:  'Water  pollution  control,  •Water  pol- 
lution sources,  *Nonpoint  pollution  sources,  'Reg- 
ulations, 'Management  planning,  Erosion  control, 
Animal  wastes,  Phosphorus,  Information  ex- 
change, Education,  Economic  aspects. 

In  1972,  the  U.S.  Congress,  in  amending  the  U.S. 
Water  Pollution  Control  Act  (P.L.  92-500)  set  a 
national  goal  to  eliminate  all  water  pollutant  dis- 
charges by  1983.  The  nation's  waters  are  not  yet 
pristine  and  point-source  water  pollution  controls 
alone  are  proving  insufficient  to  meet  the  objec- 
tives of  the  Clean  Water  Act.  The  final  report  of 
PLUARG,  Environmental  Management  Strategy 
for  the  Great  Lakes  System,  to  International  Joint 
Commission  in  1978,  is  still  valid.  It  resulted  from 
an  extensive  six  year  study  of  the  impact  on  water 
quality  from  and  used  for  a  variety  of  activities, 
including  agricultural,  forestry,  transportation, 
urban  development  and  waste  disposal.  Pollution 
from  nonpoint  sources  is  best  characterized  by  the 
large  numbers,  the  wide  variety,  the  intermittent 
nature  of  inputs,  the  seemingly  insignificant  nature 
of  the  individual  contributions,  the  damaging  effect 
of  the  cumulative  impact,  and  a  wide  variety  of 
economic,  social  and  institutional  interactions  play- 
ing a  role.  Key  elements  of  the  recommended 
strategy  included  regional  prioritization  of  prob- 
lem areas,  expansion  of  soil  erosion  and  animal 
waste  control  programs,  comprehensive  manage- 
ment strategy,  and  incorporating  the  load  reduc- 
tion schedules  for  phosphorus  in  the  Great  Lakes 
Water  Quality  Agreement  between  Canada  and  the 
U.S.A  After  nearly  a  decade  of  implementation  of 
the  four  major  components  of  the  'Strategy'  (infor- 
mation, education  and  technical  assistance,  plan- 
ning, fiscal  arrangements  and  regulation,  current 
problems)  are  analyzed.  The  recommendations  in 


1978  by  PLUARG  provided  a  solid  foundation  for 
accelerating  nonpoint  source  programs.  Flexible 
management  systems  and  control  measures  capable 
of  incremental  adjustments  in  response  to  a  chang- 
ing environment  will  be  required.  (See  also  W89- 
02176)  (Author's  abstract) 
W89-02186 


SETTING   PRIORITIES   FOR   GREAT   LAKES 
ENVIRONMENTAL  QUALITY  RESEARCH, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-02188 


ROLE  OF  THE  NEWS  MEDIA  IN  DETERMIN- 
ING PUBLIC  POLICY  FOR  THE  GREAT 
LAKES, 

Globe  and  Mail,  Toronto  (Ontario). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-02189 


ROLE  OF  RESEARCH  IN  MANAGEMENT  OF 
THE  LAURENTIAN  GREAT  LAKES, 

Michigan   Univ.,   Ann   Arbor.   Great    Lakes   Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-02190 


INTERNATIONAL  AGREEMENTS  AND 
STRATEGIES  FOR  CONTROLLING  TOXIC 
CONTAMINANTS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02191 


ECOSYSTEM  MANAGEMENT:  OVERCOMING 
JURISDICTIONAL  DIVERSITY  THROUGH 
LAW  REFORM, 

Canadian  Environmental  Law  Research  Founda- 
tion, Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  6E. 
W89-02192 


PROTECTION  OF  THE  PLATEAU  LAKES  IN 
YUNNAN  PROVINCE, 

Environmental  Science  Research  Inst,  of  Yunnan 
Province,  Kunming  (China). 
F.  Liu,  X.  Zhang,  and  J.  Zhang. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  277-286,  2  tab. 

Descriptors:  'Lakes,  'Yunnan  Province,  'China, 
'Environmental  protection,  'Water  management, 
'Water  pollution  control,  Ecological  effects,  Tour- 
ism, Recreation. 

Yunnan  Province  is  located  in  the  southwest  area 
of  China,  bound  by  Vietnam  and  Laos  on  the  south 
and  adjoining  Burma  in  the  east.  Lakes  are  very 
important  to  the  Yunnan  people  for  living  and 
development  of  their  economy.  The  relationship 
between  development  and  protection,  short-term 
and  long-term  benefits,  individual  and  comprehen- 
sive benefits,  economic  and  social  benefits,  eco- 
nomic and  environmental  benefits  was  not  consid- 
ered during  the  development  of  the  lake  resource. 
All  this  resulted  in  a  shortage  of  water,  ecological 
environmental  deterioration,  ecological  balance 
dislocation,  drought  aggravation,  calamity  increase 
and  obstacles  to  economic  development.  To  study 
lake  protection  from  the  environmental  system  op- 
timization point  of  view,  requires  most  important- 
ly, that  water  pollution  be  controlled,  water  qual- 
ity be  improved  and  water  problems  be  tackled  in 
a  comprehensive  way.  Methods  of  pollution  con- 
trol would  include:  (1)  putting  the  lake  under 
management,  limiting  new  pollution  source;  (2) 
controlling  existing  pollution  sources,  discharge 
pollutant  concentration  and  total  discharge 
volume;  (3)  reclaiming  municipal  wastewater  for 
comprehensive  utilization  to  decrease  the  new 
water  demand;  and  (4)  developing  strict  discharge 


standards.  Ecological  initiatives,  establishing  a  pro- 
tection area  and  developing  tourist  trade,  and  es- 
tablishing a  mechanism  for  lake  management,  are 
other  routes  for  improving  the  lake  protection 
program.  (See  also  W89-02176)  (Lantz-PTT) 
W89-02194 


AGRICULTURE  AND  NATURAL  RESOURCES: 
THE  BROADENING  HORIZON, 

Michigan  State  Univ.,  East  Lansing.  Coll.  of  Agri- 
culture and  Natural  Resources. 
For  primary  bibliographic  entry  see  Field  6A. 

W89-02197 


PERSPECTIVE  ON  SOIL  AND  WATER  CON- 
SERVATION AND  AGRICULTURALLY  RE- 
LATED GROUNDWATER  CONTAMINATION, 

Soil  Conservation  Service,  East  Lansing,  MI. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-02198 


ENVIRONMENTAL  IMPACTS  OF  LARGE 
SCALE  HOG  PRODUCTION  FACILITIES, 

Michigan  State  Legislature,   Lansing.   Legislative 

Science  Office. 

R.  Shaffer,  and  J.  VanderMeulen. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  129- 

146,  4  fig,  1  tab,  21  ref. 

Descriptors:  'Hogs,  'Farm  wastes,  'Water  pollu- 
tion prevention,  'Water  pollution  sources,  'Odor 
control,  'Regulations,  Manure,  Fertilizers, 
Groundwater  pollution,  Surface  water,  Bacteria, 
Nutrients. 

In  1982,  73%  of  the  Michigan  swine  producing 
farms  had  inventory  of  1  to  99  head  of  hogs,  19% 
had  100-499  head  and  only  7%  had  >  500  head. 
One  of  the  most  significant  concerns  with  any 
large  scale  livestock  production  facility  is  the  man- 
agement of  animal  wastes.  These  wastes  are  the 
primary  source  of  odor  from  swine  production 
facilities  and  pose  significant  risks  to  groundwater 
quality.  Usually  regarded  as  less  offensive  when 
first  excreted,  manure  that  is  allowed  to  undergo 
anaerobic  or  septic  decomposition  is  considered 
much  more  offensive.  In  addition  to  odor,  animal 
wastes  can  contribute  pollutants  to  surface  water 
and  groundwater  if  not  properly  managed.  De- 
pending on  its  state  of  decomposition,  manure  con- 
tains significant  amounts  of  chemical  nutrients,  as 
well  as  oxygen-demanding  substances  and  bacterial 
organisms  that  degrade  water  quality.  If  these 
wastes  are  spread  on  the  land  surface,  rain  and 
snow  melt  may  wash  the  pollutants  into  local 
ponds,  lakes,  and  streams.  Where  these  wastes  are 
concentrated  and  allowed  to  seep  or  wash  through 
the  upper  soil  zones,  these  chemical  substances 
may  also  degrade  the  groundwater  (primarily 
through  nitrate  contamination).  Waste  manage- 
ment in  hog  production,  whether  in  pasture,  semi- 
confined,  or  roofed  confinement  facilities,  begins 
with  manure  management  in  these  facilities.  Re- 
moving wastes,  pretreating  wastes,  and  field  appli- 
cations of  waste  are  the  second  step,  which  is  then 
followed  by  disposal/odor  control.  The  regulatory 
framework  for  controlling  wastes  for  water  re- 
source protection  comprise  the  remainder  of  this 
discussion.  (See  also  W89-02196)  (Lantz-PTT) 
W89-02204 


ABATEMENT  OF  NITRATE  POLLUTION  IN 
GROUNDWATER  AND  SURFACE  RUNOFF 
FROM  CROPLAND  USING  LEGUME  COVER 
CROPS  WITH  NO-TILL  CORN, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
M.  S.  Smith,  W.  W.  Frye,  S.  J.  Corak,  and  J.  J. 
Vargo. 

IN:  Rural  Groundwater  Contamination.  Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  161- 
176,  8  tab,  16  ref. 

Descriptors:  'Nitrates,  'Groundwater  pollution, 
'Water  pollution  control,  'Surface  runoff,  'Crops, 
'Legumes,  Vetch,  Fertilizers,  Soil  amendments, 
Lysimeters,  Spatial  variation,  Leaching. 
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The  objectives  of  this  research  project  were:  (1) 
To  compare  the  leaching  of  nitrate  in  soil  treated 
with  nitrogen  fertilizer  and  soil  with  a  legume 
cover  crop  as  the  source  of  nitrogen;  (2)  To  com- 
pare fertilized  and  cover  crop  soil  with  regard  to 
soil  structure,  porosity,  and  infiltration  rates;  (3) 
To  measure  potential  rates  of  soil  water  consump- 
tion under  a  living  cover  crop  in  the  spring,  under 
a  killed  cover  crop  in  early  summer,  and  in  soil 
without  a  cover  crop;  (4)  To  relate  the  resulting 
approximate  soil  water  budgets  to  the  potential  for 
leaching  and  surface  runoff.  It  has  been  hypoth- 
esized that  the  growth  of  legume  cover  crops 
would  increase  soil  organic  matter  content,  im- 
prove soil  structure  and  so  increase  water  infiltra- 
tion into  soil.  To  test  this  hypothesis,  an  attempt 
was  made  to  measure  steady  state  ponded  infiltra- 
tion rates.  The  treatments  chosen  for  comparison 
either  had  no  winter  cover  crop  or  had  grown  a 
winter  cover  crop  of  hairy  vetch  for  seven  years. 
In  both  cases,  corn  was  the  summer  grain  crop. 
These  were  no-till  soils;  there  was  no  plowing  or 
disturbance  of  the  soil.  These  methods  were  shown 
to  be  inadequate.  The  primary  reason  is  the  ex- 
treme spatial  variability.  This  makes  it  impractical 
to  determine  treatment  differences  with  any  feasi- 
ble number  of  samples.  This  variability  suggests 
that  water  and  nitrate  flux  from  the  soil  is  hetero- 
geneous in  space.  Another  difficulty  with  these 
approaches  is  that  they  provide  single  point  meas- 
urements, in  both  a  temporal  and  spatial  sense. 
Therefore,  they  do  not  directly  assess  flux  of  water 
or  nitrate.  Enclosed  lysimeter  systems  resolve 
these  difficulties  primarily  by  allowing  collection 
of  all  flow  from  a  defined  area  but  also  by  sam- 
pling a  larger  number  of  soil.  Early  results  suggest- 
ed that  nitrate  leaching  was  greater  with  vetch 
amended  soil  than  with  fertilizer  amended  soil.  A 
study  of  the  decomposition  and  transformations  of 
vetch  nitrogen  using  15-N  labeled  plant  material 
was  successfully  completed.  The  results  indicate 
that  vetch  N,  in  comparison  to  fertilizer  N,  leads  to 
lower  concentrations  of  soil  inorganic  N  and  great- 
er immobilization  of  added  N  in  soil  organic 
matter.  This  would  reduce  the  potential  for  nitrate 
leaching.  (See  also  W89-02196)  (Lantz-PTT) 
W89-02206 


makers  in  various  regions  of  the  world.  (See  also 
W89-02196)  (Lantz-PTT) 

W89-02207 


GROUNDWATER  MONITORING:  AN  OVER- 
VIEW FROM  FIELD  DRILLING  TO  LABORA- 
TORY ANALYSIS, 

Keck  Consulting  Services,  Williamston,  Ml. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02209 


DRINKING  WATER  STANDARDS:  THEIR 
DERIVATION  AND  MEANING, 

Environmental    Protection   Agency,    Washington, 

DC.  Office  of  Drinking  Water. 

C.  Vogt,  and  J.  Cotruvo. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  213- 

223,  7  tab,  2  ref. 

Descriptors:  *Drinking  water,  *Water  quality  con- 
trol, *Standards,  Maximum  contaminant  level 
goals,  Toxicity,  Water  quality,  Regulations. 

National  Primary  Drinking  Water  Regulations  are 
being  developed  by  the  U.S.  EPA  for  more  than 
80  contaminants  in  drinking  water  (many  volatile 
organic  chemicals,  microbiology  and  turbidity,  in- 
organic chemicals,  organic  chemicals,  and  radionu- 
clides) under  the  Safe  Drinking  Water  Act.  Nonen- 
forceable  health  goals,  i.e.,  Maximum  Contaminant 
Level  Goals  (MCLGs)  are  to  be  set  at  the  no 
adverse  effect  level;  and  the  enforceable  standards, 
i.e.,  Maximum  Contaminant  Levels  (MCLs)  are  to 
be  set  as  close  to  the  MCLGs  as  feasible.  Feasibili- 
ty includes  the  availability/performance/cost  of 
treatment  technologies,  the  availability/capacity  of 
analytical  methods  and  other  factors.  The  funda- 
mental concepts  and  approaches  used  by  EPA  in 
setting  MCLGs  and  MCLs  are  presented,  and 
present,  future  and  final  MCLGs  and  MCLs  are 
tabulated.  (See  also  W89-02196)  (Lantz-PTT) 
W 89-022 10 


USING  CROP  MODELS  AS  A  DECISION  SUP- 
PORT SYSTEM  TO  REDUCE  NITRATE 
LEACHING, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

J.  T.  Ritchie. 

IN;    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  179- 

192,  4  fig,  1  tab,  21  ref. 

Descriptors:  *Water  pollution  control,  *Model 
studies,  "Computer  models,  "Crop  models,  *Ni- 
trates,  Leaching,  Weather,  Data  interpretation, 
CERES,  WGEN,  Nitrogen,  Nutrients. 

Computer  models,  when  coupled  with  generated 
or  long-term  weather  and  soils  data,  are  valuable 
tools  providing  insight  into  many  aspects  of  deci- 
sion making  for  crop  production  systems.  With 
long-term  weather  data  and  a  crop  model,  year-to- 
year  variations  in  yield  can  be  quantified  and  thus 
used  in  making  risk  assessment.  For  the  assess- 
ments to  be  correct  and  credible,  however,  crop 
models  must  be  validated  in  the  region  where  the 
analysis  is  needed.  Crop  models  such  sa  CERES 
and  WGEN  (a  weather  generating  model)  have 
limitations  for  broad  applicability.  They  can  only 
account  for  variations  in  the  factors  included  in  the 
models.  Potentially  important  factors  not  included 
in  the  model  are  assumed  to  be  nonlimiting.  The 
major  factors  not  considered  in  the  models  de- 
scribed in  this  paper  include  pests  and  nutrient 
deficiencies  other  than  nitrogen.  Models  of  these 
factors  can  be  coupled  with  crop  models,  as  was 
done  with  nitrogen  in  the  CERES  models,  result- 
ing in  even  more  valuable  models.  Decision  sup- 
port systems  that  include  crop  models  can  and 
must  play  an  increasing  role  in  agricultural  deci- 
sion making.  For  this  to  happen,  interdisciplinary 
teams  will  be  needed  to  provide  the  necessary 
input  information  for  running  and  validating 
models  and  for  building  new  components  into 
models.  There  is  also  a  need  to  make  models  user- 
friendly  to  meet  the  needs  of  farmers  and  policy 


RISK  CONSIDERATIONS  IN  PESTICIDE 
PUBLIC  POLICY  DECISION  MAKING  IN  WIS- 
CONSIN, 

Wisconsin  Dept.  of  Justice,  Madison.  Public  Inter- 

venor  Office. 

For  primary  bibliographic  entry  see  Field  6A 

W89-02214 


COUNTY  LEADERSHIP  FOR  GROUNDWAT- 
ER CONCERNS, 

Western  Michigan  Univ.,  Kalamazoo.  Science  for 

Citizens  Center. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02218 
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and  all  water  users  are  entitled  to  equal  protection. 
Despite  the  meager  record  of  achievement  thus 
far,  local  policy  for  groundwater  protection  shows 
the  greatest  promise  for  immediate  protection.  The 
fourteen  regional  planning  commissions  have  the 
essential  capability  of  encouraging  consistent  local 
action  across  jurisdictional  boundaries.  However, 
local  governments  are  better  able  to  protect  re- 
charge areas  than  control  polluters.  Regulation 
against  such  specific  polluting  activities  as  waste 
disposal  must  be  state  and  federal.  To  get  serious 
about  the  most  damaging  agricultural  practices 
will  take  state  action  as  well.  A  successful  program 
of  public  education  was  developed  by  the  East 
Michigan  Environmental  Action  Council  for  nine 
townships  in  western  Oakland  County.  The  pro- 
gram began  after  discovery  of  two  illegal  toxic 
waste  disposal  sites  in  1979  generated  considerable 
citizen  anxiety.  The  program  was  based  on  the 
belief  that  'effective  public  education  for  ground- 
water protection  must  be  carried  out  by  local 
citizens.'  A  three-part  classification  system  was 
established  enabling  planners  to  pinpoint  ground- 
water pollution  problems  areas.  By  overlaying 
maps  of  aquifer  vulnerability  with  groundwater 
use,  a  composite  map  was  developed  which  sys- 
tematically determined  relative  priorities  for  a  pro- 
posed groundwater  management  plan.  (See  also 
W89-02196)  (Lantz-PTT) 
W89-02219 


INDUSTRY/AGENCY  PERSPECTIVES  ON 
STRATEGIES  FOR  PROTECTING  GROUND- 
WATER, 

National     Agricultural     Chemicals     Association, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02220 


FEDERAL  AND  STATE  ASSISTANCE  FOR 
ACTION, 

Geological  Survey,  Lansing,  MI. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02221 

INTERNATIONAL  CONFERENCE  ON  INNO- 
VATIVE BIOLOGICAL  TREATMENT  OF 
TOXIC  WASTEWATERS. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02267 


PHYSICAL-CHEMICAL  AND  ANAEROBIC 
FIXED  FILM  TREATMENT  OF  LANDFILL 
LEACH  ATE, 

Technical  Univ.  of  Nova  Scotia,  Halifax.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02276 


RURAL  GROUNDWATER  CONTAMINATION: 
IMPACTS  OF  AND  POTENTIAL  BENEFITS 
FROM  LAND  USE  PLANNING  AND  ZONING, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Economics. 
L.  W.  Libby,  and  J.  T.  Kovan. 
IN:    Rural    Groundwater    Contamination.    Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  351- 
375,  14  ref,  2  append. 

Descriptors:  *Water  pollution  control,  *Ground- 
water  pollution,  *Groundwater  quality,  "Land  use, 
♦Management  planning,  Aquifers,  Public  participa- 
tion, Local  governments. 

The  institutional  character  of  groundwater  quality 
absolutely  mandates  public  action.  There  are  few 
situations  where  the  polluting  action  itself  creates 
incentives  that  are  translated  back  to  the  polluter 
and  are  sufficient  to  change  private  behavior.  Ex- 
ceptions are  cases  where  the  polluter  destroys  his 
or  her  own  water  supply,  or  as  in  farming  where 
application  of  'too  much'  nitrogen  or  pesticide 
results  in  contamination.  Despite  high  information 
costs,  defensible  adjustments  in  the  rights  and  in- 
centives for  users  of  groundwater  quality  require 
considerably  more  groundwater  and  related  land 
data.  There  are  Constitutional  and  other  legal 
limits  on  arbitrary  restrictions  to  individual  rights, 


TREATMENT  OF  LEACHATE  FROM  A  HAZ- 
ARDOUS WASTE  LANDFILL  SITE  USING  A 
TWO-STAGE  ANAEROBIC  FILTER, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02277 


EFFECTS  OF  EXTENDED  IDLE  PERIODS  ON 
HAZARDOUS  WASTE  BIOTREATMENT, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W  89-0227  8 

BIOTECHNOLOGY  FOR  THE  TREATMENT 
OF  HAZARDOUS  WASTE  CONTAMINATED 
SOILS  AND  RESIDUES, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Biologi- 
cal and  Agricultural  Engineering. 
M.  E.  Singley,  A.  J.  Higgins,  V.  S.  Rajput,  S. 
Pilapitiya,  and  R.  Mukherjee. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  362- 
378,  4  fig,  1  tab,  22  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

Descriptors:  'Fate  of  pollutants,  'Cleanup  oper- 
ations, *Toxic  wastes,  'Biological  treatment,  'Haz- 
ardous wastes,  'Soil  contamination,  Biodegrada- 
tion.  Physical  treatment,  Chemical  treatment, 
Sludge.  Thermograms.  Microcalorimeter,  Micro- 
biological studies,  Toxicity. 

The  research  reported  in  this  paper  deals  with  the 
development  and  use  of  biotechnology  for  treating 
contaminated  soils  and  waste  residues  at  the  site  of 
the  problem.  The  major  treatment  methods  include 
physical/chemical  washing  of  soils  and  waste  resi- 
dues as  a  pretreatment  followed  by  biological  deg- 
radation. tHe  pretreatment  followed  by  biological 
degradation.  The  challenge  to  pursue  the  use  of 
biological  degradation  arose  from  previous  work 
by  two  of  the  authors  concerning  the  composting 
of  sewage  sludge  which  frequently  contains  haz- 
ardous organic  compounds.  In  the  biodegradation 
of  hazardous  wastes,  it  is  quite  probable  that  some 
compounds  may  exhibit  greater  toxicity  to  mi- 
crobes than  others.  In  the  biodegradation  of  haz- 
ardous wastes,  it  is  quite  probable  that  some  com- 
pounds may  exhibit  greater  toxicity  to  microbes 
than  others.  In  addition,  the  concentration  in  the 
media  may  also  play  an  important  role  in  determin- 
ing the  level  of  tolerance.  The  microcalorimeter 
used  in  this  study  is  a  device  that  offers  a  conven- 
ient and  relatively  quick  way  of  determining  the 
interaction  of  the  microbiological  community  with 
a  contaminant.  Each  contaminant  or  combination 
of  contaminants  must  be  checked  to  learn  first  if 
the  contaminant  is  metabolizable  and  ,  second, 
what  the  maximum  level  of  concentration  of  the 
contaminant  can  be.  The  microbial  activity  in 
terms  of  heat  output  for  a  one  gram  sample  is 
termed  a  'thermogram'.  A  thermogram  is  recorded 
over  a  1-1/2  to  2  day  period,  and  provides  the 
information  that  shows  the  feasibility  of  using  the 
microbiological  community  to  degrade  an  organic 
contaminant.  The  effect  of  frequent  successive  ap- 
plications at  acceptable  loading  rates  compared 
with  single  dose  may  also  be  important  in  sustain- 
ing the  microbial  population.  The  use  of  pretreat- 
ment mechanisms  such  as  extraction  and  chemical 
conversion  may  help  reduce  the  levels  of  these 
compounds  to  concentrations  amenable  to  biode- 
gradation. (See  also  W89-02267)  (Lantz-PTT) 
W89-02285 


BIOLOGICAL  DEGRADATION  OF  POLY- 
CHLORINATED  BIPHENYLS, 

General  Electric  Corporate  Research  and  Devel- 
opment, Schenectady,  NY.  Biological  Sciences 
Branch. 

R.  Unterman,  M.  J.  Brennan,  R.  E.  Brooks,  and  C. 
Johnson. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  379- 
389,  3  fig,  5  ref. 

Descriptors:  'Fate  of  pollutants,  'Cleanup  oper- 
ations, 'Soil  contamination,  'Toxic  wastes,  'Bio- 
degradation, 'Polychlorinated  biphenyls,  'Biologi- 
cal treatment,  Bacteria,  Microbiological  studies, 
Soil  bacteria. 

The  polychlorinated  biphenyls  (PCBs)  are  a  family 
of  compounds  that  were  commonly  used  over  the 
last  half  century.  Their  release  and  accumulation  in 
the  environment  and  possible  effects  on  human 
health  have  sparked  an  intense  interest  in  devising 
technologies  for  their  destruction  or  safe  disposal. 
For  these  reasons  a  research  program  was  studied 
several  years  ago  to  further  investigate  the  bacte- 
rial degradation  of  PCBs.  Initially,  over  two  dozen 
new  bacterial  strains  were  isolated  capable  of 
growth  on  biphenyl  (BP)  as  sole  carbon  source. 
These  strains  exhibited  exceptional  and  novel 
PCB-degradative  competence.  This  research  has 
demonstrated  the  biodegradation  of  various  soil- 
bound  PCBs  under  a  variety  of  conditions,  using 
both  pure  and  mixed  cultures  of  the  bacterial 
strains  MI31,  H850.  and  LB400.  The  authors  con- 
clude from  these  results  that  it  should  be  possible 
to  biologically  degrade  PCBs  on  contaminated  soil 
in  the  environment  with  appropriate  cell  concen- 
tration and  moisture  conditions.  (See  also  W89- 
02267)  (Lantz-PTT) 
W89-02286 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


SIMULATION  MODEL  FOR  HYDROLOGIC 
MANAGEMENT  (MODELE  DE  SIMULATION 
DE  LA  GESTION  HYDROLOGIQUE), 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
L.  Llamas,  R.  Fernandez,  and  A.  Galvache. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  2,  p  206-215,  April  1988.  12  fig,  2  tab, 
19  ref.  English  summary. 

Descriptors:  'Planning,  'Water  management,  'Re- 
sources management,  'Hydroelectric  power, 
'Flood  control,  'Recreation,  Mathematical 
models,  Simulation  analysis,  St.  Francois  River 
Basin,  Canada. 

A  general  methodology  for  simulation  of  water 
resources  management  is  suggested.  Research  was 
conducted  in  three  different  levels:  an  analysis  of 
the  historical  management  procedures,  the  devel- 
opment of  some  alternative  ways  to  optimal  man- 
agement, and  the  establishment  of  planning  criteria 
at  short,  middle,  and  long  term.  The  main  con- 
straints, divided  into  three  categories  according  to 
the  severity  of  probable  losses,  have  been  defined 
as  a  function  of  several  expected  goals:  hydro 
power,  flood  control,  recreational  activities,  etc. 
The  model  was  applied  with  excellent  results  to 
the  upper  region  of  the  St.  Francois  River  Basin 
(Quebec,  Canada).  (Author's  abstract) 
W89-01337 


REPRESENTING  HYDROPOWER  IN  HYDRO- 
THERMAL  POWER  SYSTEM, 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

For   primary   bibliographic   entry   see   Field    6D. 

W89-01366 


ASSESSING     THE     RISK     OF     VIOLATING 
STREAM  WATER  QUALITY  STANDARDS, 

Wyoming  Univ.,   Laramie.   Dept.   of  Civil   Engi- 
neering. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-01373 


MOUNTAIN    CATCHMENT    MANAGEMENT 
WITH  GOAL  PROGRAMMING, 

Department    of   Environmental    Affairs,    Pretoria 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01374 


SYSTEMS  ANALYSIS, 

North  Carolina  Agricultural  and  Technical  State 

Univ.,   Greensboro.    Dept.   of  Civil    Engineering. 

S.  -Y.  Chang. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  743-746,  June  1988.  53 

ref. 

Descriptors:  'Literature  review,  'Systems  analysis, 
•Water  pollution  control,  'Model  studies.  Mathe- 
matical models,  Nonpoint  pollution  sources,  Storm 
water,  Management  planning,  Water  treatment, 
Wastewater  treatment,  Rivers,  Estuaries. 

Literature  published  in  1987  on  systems  analysis 
applied  to  water  pollution  control  is  summarized 
under  the  following  headings:  river  basin  and  estu- 
ary models,  nonpoint  source  pollution  and  storm- 
water  management,  lake  models,  groundwater 
models,  and  optimization  models  of  water  and 
wastewater  treatment.  The  review  aims  to  include 
all  pertinent,  important  and  significant  articles 
without  evaluating  their  merit;  when  selections 
were  made,  availability  of  documents  and  the  pres- 
ence of  new  information  in  the  article  were  used  as 
inclusion  criteria.  A  brief  synopsis  of  the  contents 
is  given  for  each  article  cited.  (Rochester-PTT) 
W89-01461 


LEADING  QUESTION:  IN  SITU  STRUCTURES 
OF  THOUGHT, 

G.  W.  Stewart. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  137-157. 

Descriptors:  'Management  planning,  'Environ- 
mental protection,  'Economic  aspects,  Decision- 
making, Canada,  Government  supports. 

Habitual  failure  to  take  continuing  account  of  the 
global  environmental  context  in  economic  and 
social  decision-making  processes,  generates  and 
sustains  a  fundamental  error  of  logic  in  the  depic- 
tion of  the  situation  and  its  possibilities.  With 
effort,  this  error  is  correctable.  Its  deliberate  and 
conscious  correction  would  have  vast  practical 
consequence  for  human  decision-making  and  open 
extraordinary  opportunities  to  persons  and  soci- 
eties. To  illustrate  how  this  thesis  has  been  ap- 
proached in  an  organizational  setting,  a  description 
is  included  of  a  project  in  which  the  author  as  a 
member  of  a  community  was  asked  to  assist  an 
environmental  department  of  government  and  its 
Minister  to  address  the  environment-economy  rela- 
tionship. In  the  course  of  the  project,  the  illogic  of 
the  department's  present  construction  of  the  envi- 
ronment/economy relationship  was  identified  and 
it  was  possible  to  develop  policy  options  whereby 
the  agency  could  strengthen  its  role  within  govern- 
ment by  correcting  its  own  approach,  and  play  a 
major  national  and  international  role  in  helping  to 
remedy  our  habitual  failing  to  take  the  environ- 
mental context  logically  into  account.  Environ- 
ment Canada  thinks  about  environment  in  terms  of 
elements  that  enter  into  the  human  economy.  It 
would  do  better  to  think  of  human  economies  as 
elements  that  enter  into  the  environment,  and  start 
from  there.  A  new  situation  vis-a-vis  the  natural 
environment  with  the  recent  growth  in  human 
numbers  and  activities  has  been  entered.  It  is  time 
to  give  the  matter  serious  attention  and  to  begin  to 
adjust  actions  appropriately  and  explore  new  op- 
portunities. Environment  Canada  could  best  fulfill 
its  mandate  to  protect  and  enhance  the  environ- 
ment by  being  helpful  in  this  process.  (See  also 
W89-01714)  (Lantz-PTT) 
W89-01729 


COMPUTER  MODELS  IN  ENVIRONMENTAL 
PLANNING, 

Ohio  State  Univ.,  Columbus.  Dept.  of  City  and 

Regional  Planning. 

S.  I.  Gordon. 

Van   Nostrand   Reinhold   Co.,   New   York.    1985. 

222p. 

Descriptors:  'Management  planning,  'Computer 
models,  'Environmental  policy,  'Water  pollution 
control,  'Planning,  'Model  studies,  Environmental 
effects,  Water  quality,  Stormwater  runoff,  Land 
use,  Hazardous  wastes,  Computer  programs,  Waste 
disposal. 

The  use  of  computer  models  in  environmental 
planning  and  environmental  impact  analysis  is  con- 
stantly growing.  This  guide  shows  how  to  work  a 
wide  range  of  models  for  water  quality,  air  quality, 
stormwater  runoff,  land  capability/land  informa- 
tion systems,  and  hazardous  waste  disposal.  The 
author  reviews,  compares,  and  critiques  major 
models  in  each  of  these  areas  and  explains  how  to 
use  various  computer  programs.  The  book  pro- 
vides information  on:  computer  codes  used  in  envi- 
ronmental planning;  model  input  requirements  and 
sample  outputs;  where  and  how  to  obtain  models; 
water  quality  models  (traditional,  Streeter-Phelps, 
and  innovative  statistical  approaches);  differences 
among  air  quality  computer  codes;  and  attributes 
of  stormwater  models.  A  special  section  reviews 
the  state  of  the  art  of  hazardous  waste  models  -  a 
relatively  new  area  in  environmental  planning. 
This  discussion  covers  models  used  for  locating 
and  disposing  toxic  chemical  wastes,  rating  systems 
for  hazardous  waste  facility  location,  and  models 
for  groundwater  flow  and  aquifer  contamination 
analysis.  (Lantz-PTT) 
W89-01823 
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ECOLOGICAL  ANALYSIS  OF  WASTEWATER 
MANAGEMENT  CRITERIA  IN  WETLAND 
ECOSYSTEMS, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For   primary   bibliographic   entry   see   Field   5U. 

W89-01851 

STATE  (LARGE-SCALE)  HYDROELECTRIC 
RESOURCES, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

G.  G.  Natusch. 

IN    Aquatic   Biology   and    Hydroelectric   Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  4-17,  3  tab,  ref. 

Descriptors:  'Water  resources  development,  "Hy- 
droelectric plants,  'New  Zealand,  "Environmental 
impact,  "Management  planning.  Economic  aspects, 
Electricity,  Social  aspects,  Economic  aspects, 
Costs,  Hydroelectric  power. 

A  hydroelectric  power-station  must  contain  facili- 
ties for  passing  water  from  a  high  to  a  low  level 
with  a  minimum  loss  of  head.  There  are  several 
ways  in  which  that  can  be  done.  Where  there  is  a 
natural  waterfall  or  rapids,  a  tunnel  or  canal  can 
bypass  the  course  of  the  river  with  a  minimum  loss 
of  head.  In  other  circumstances  a  dam  can  be  built, 
or  water  diverted  from  one  catchment  to  another. 
Investigation  of  hydroelectric  potential  is  an  ongo- 
ing process.  Options  are  brought  up  to  date  and 
discussed  in  the  Annual  Energy  Plan  and  reports 
(published  up  by  the  Government  Printer)  of  the 
Electricity  Sector  Planning  Committee  which  su- 
perseded the  Power  Planning  Committee.  The  ac- 
ceptability of  any  electrical  proposal  must  depend 
on  the  balance  between  its  financial  and  the  less 
quantifiable  social  and  environmental  effects.  Hy- 
droelectric possibilities  that  are  feasible  but  ignore 
most  of  the  environmental,  and  social  matters  that 
their  development  might  raise,  are:  Upper  Clutha, 
Kawara,   Lower  Clutha,   Lower  Waitaki,   Motu, 
and  Mohaka.  Financially  hydroelectric  proposals 
have  to  be  ranked  with  each  other  and  with  other 
methods  of  producing  electrical  or  other  useful 
energy.  At  present  these  other  forms  are  mainly 
coal,  natural  gas,  and  oil-fired  thermo-electric  sta- 
tions,  with   geothermal   generating   stations   as  a 
minor  support.  Hydroelectric  stations  have  the  ad- 
vantages that  their  motive  force  is  virtually  cost- 
less and  inexhaustible  so  that,  once  built,  station 
expenses  are  relatively  stable.  At  present  the  move- 
ment of  relative  costs  of  construction  and  fuels  is 
difficult   to   forecast.   On   the   basis   of  the    1984 
Energy  Plan  it  can  be  expected  that  hydroelectn- 
city  will  find  favor  well  into  the  next  century,  to 
be  developed  in  parallel  with  thermal  power-sta- 
tions. Beyond  that  its  acceptability  will  depend  on 
the  balance  from  year  to  year  between  construc- 
tion costs,  cost  of  indigenous  and  imported  fuels, 
and   the   weight   attached   to   environmental   and 
social  factors.  (See  also  W89-01871)  (Lantz-PTT) 
W89-01872 

LOCAL  (SMALL-SCALE)  HYDROELECTRIC 
RESOURCES, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

R.  E.  Stewart. 

IN:   Aquatic    Biology   and   Hydroelectric    Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.   1987.  p   18-27,   1  fig,  2  tab,  2 

plates,  4  ref. 

Descriptors:  "Hydroelectric  power,  "Water  re- 
sources development,  "Environmental  impact, 
"Management  planning,  "New  Zealand,  Diversion 
structures,  Intakes,  Flood  gates,  Turbines,  Genera- 
tors, Pipes,  Water  transfer. 

Local  hydroelectric  development,  and  how  it  fits 
into  the  overall  picture  of  hydroelectric  develop- 
ment in  New  Zealand,  is  described.  The  back- 
ground and  definition  of  local  hydro-schemes,  their 
evolution  and  current  position  are  detailed  togeth- 
er with  indications  of  where  such  development  is 
headed.  The  essential  physical  elements  of  a  local 
hydro-scheme  are  common  to  all  hydro-schemes. 
A  flow  of  water  must  be  diverted  through  a  tur- 


bine. The  turbine  drives  a  generator  whose  output 
is  then  carried  to  the  user  or  users.  To  this  end  the 
following  identifiable  components  of  a  scheme  are 
needed:  a  water  diversion  structure;  an  intake 
structure;  an  overflow  structure  (for  surplus  or 
flood  flows);  a  penstock  or  pressure  pipe  system;  a 
turbine;  a  generator;  a  transmission  system.  In  ad- 
dition the  following  components  are  also  common- 
ly used:  a  water  storage  structure  (normally  a 
dam)  a  water  transfer  structure  such  as  a  canal  or 
tunnel;  and  a  surge  chamber  to  reduce  water 
hammer  pressures  on  penstocks  when  the  turbines 
are  shut  down.  Every  year  the  Electricity  Sector 
Planning  Committee  (Ministry  of  Energy)  pub- 
lishes a  report  which  gives  details  of  current  local 
hydro-schemes  and  estimates  of  their  generation 
for  the  following  15  years.  Because  this  is  based  on 
government  policy  at  the  time  and  a  local  hydro- 
scheme  could  be  built  within  five  years  from  incep- 
tion, these  estimates  are  increasingly  inaccurate 
towards  the  end  of  the  15-year  period.  This  aspect 
affects  all  attempts  to  predict  the  future  develop- 
ment of  local  hydro-schemes,  but  it  is  likely  that 
for  the  next  15  to  20  years,  provided  financial  and 
legal  obstacles  do  not  increase  over  those  of  the 
early  1980s,  there  could  be  some  two  to  four 
stations  being  constructed  at  any  one  time  with  a 
further  three  to  six  being  investigated,  but  this  will 
depend  on  the  circumstances  of  the  time.  (See  also 
W89-01871)  (Lantz-PTT) 
W89-01873 


TOWN  AND  COUNTRY  PLANNING, 

Ministry  of  Works  and  Development,  Dunedin 
(New  Zealand). 

J.  A.  Paul.  ,        .      „ 

IN-  Aquatic  Biology  and  Hydroelectric  Power 
Development  in  New  Zealand.  Oxford  University 
Press,   New   York.    1987.    p   40-48,   2   fig,    5   ref. 

Descriptors:  "Water  resources  development, 
"Management  planning,  "Hydroelectric  power, 
"Legislation,  "New  Zealand,  "Resources  manage- 
ment, Environmental  effects,  Resources  develop- 
ment, Community  development,  Funding,  Con- 
struction. 

Investigations  and  planning  for  hydroelectric  de- 
velopments normally  have  a  long  time-span  and  go 
through  a  series  of  phases.  These  phases  can  be 
summarized  as  follows:  preliminary  investigations 
and   resource   studies;   definition   of  development 
options;    evaluation    of   developing    options    and 
choice  of  preferred  option;  environmental  impact 
reporting;   obtaining  statutory  consents;   Govern- 
ment funding  approval;  and  construction.  The  stat- 
utory consents  usually  required  for  hydroelectric 
proposals  are  water  rights  -  obtained  under  the 
Water  and  Soil  Conservation  Act  1967  -  and  plan- 
ning consent  (obtained  under  the  Town  and  Coun- 
try Planning  Act  1977).  The  main  purpose  of  this 
chapter  is  to  explain  the  procedures  laid  down  in 
the   Town   and   Country    Planning   Act    1977   to 
obtain   planning  consent.   An   explanation   of  the 
wider  processes  of  regional  planning  provided  for 
in  the  Act  and  how  they  correspond   with  the 
phases  outlined  above  is  also  discussed.  The  inter- 
relationships between  the  Town  and  Country  Act 
1977  and  the  Water  and  Soil  Conservation  Act 
1967  and  moves  towards  closer  working  relation- 
ships between  water  and  land  planning  are  also 
considered.  Finally,  public  involvement  under  the 
Town  and  Country  Planning  Act  is  discussed.  (See 
also  W89-01871)  (Lantz-PTT) 
W 89-0 187 5 


WASTE  REDUCTION  IN  ILLINOIS:  AN  OVER- 
VIEW, 

Illinois  State  Water  Survey  Div.,  Savoy.  Hazard- 
ous Waste  Research  and  Information  Center. 
For   primary   bibliographic   entry   see   Field    5G. 

W 89-0203 7 

STUDY  AND  IMPLEMENTATION  OF  WASTE 
MINIMIZATION  AT  IBM  AUSTIN, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-02038 


WASTE:  THE  ENIGMA  OF  THE  80'S, 


Techniques  Of  Planning— Group  6A 

Limno-Tech,  Inc.,  Ann  Arbor,  MI 
P.  W.  Rodgers,  D.  R.  Klemans,  and  P.  L. 
Freedman. 

IN-  Toxic  Contamination  in  Large  Lakes.  Volume 
III  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  7-23,  9  fig,  1  tab,  18  ref. 

Descriptors:  "Water  pollution  control,  "Regula- 
tions, "International  cooperation,  "Waste  manage- 
ment, Management  planning,  Hazardous  wastes, 
Legal  aspects,  Economic  aspects. 

The  many  sources  of  hazardous  wastes  combined 
with  their  observed  mobility  suggest  that  waste 
management  is  an  international  responsibility.  Just 
as  science  must  depend  on  multi-national  efforts 
for  advancement,  so  too  must  the  regulatory  ef- 
forts to  protect  human  health  and  environmental 
quality.  The  'Ecosystem  View'  discussed  here 
makes  it  evident  that  environmental  quality  is  de- 
pendent on  worldwide  toxic  sources  and  controls. 
This  overview  of  waste  problems  in  the  1980s, 
makes  it  clear  that  data  representing  international 
environmental  efforts  are  extremely  difficult  to 
obtain.  Answers  to  straight  forward  questions, 
such  as:. ..'how  much  doe  the  world  spend  on  pol- 
lution control'. ..were  not  to  be  found  in  the  litera- 
ture or  from  direct  contact  with  international  orga- 
nizations. Even  definitions  of  important  terms, 
such  as  hazardous  waste,  are  not  consistent  nor 
have  efforts  to  develop  common  terminology,  ob- 
jectives, management  approaches,  or  mechanisms 
for  information  exchange  been  prominently  appar- 
ent. These  observations  reflect  the  more  important 
reality  that  international  or  multi-national  efforts  to 
examine  and  regulate  toxic  chemicals  and  wastes 
have  not  been  given  the  social  and  litigative  atten- 
tion appropriate  to  the  need.  (See  also  W89-02155) 
(Lantz-PTT) 
W89-02156 


WEALTH  GENERATOR  OR  ENVIRONMEN- 
TAL PROTECTOR.  THE  APPROACH  OF  A 
CHEMICAL  COMPANY  TO  PROCESS  AND 
PRODUCT  DEVELOPMENT  UNDER  IN- 
CREASING ENVIRONMENTAL  PRESSURES, 
Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  6E. 
W89-02163 

RISK  ASSESSMENT/RISK  MANAGEMENT  AS 
A  TOXIC  CONTROL  STRATEGY, 

ICF-Clement,  Washington,  DC. 
E.  L.  Anderson,  and  C.  J.  Henry. 
IN-  Toxic  Contamination  in  Large  Lakes.  Volume 
III  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  191-212,  9  tab,  26  ref. 

Descriptors:  "Toxic  wastes,  "Risk  assessment, 
"Waste  management,  "Water  pollution  control, 
Management  planning,  Chemical  wastes,  Toxicity, 
Public  health,  Environmental  protection. 

The  inevitable  presence  of  toxic  chemicals  in  the 
environment   and   the   challenges  of  limiting   the 
consequent  risk  to  health  and  ecological  systems  in 
the  face  of  important  social  and  economic  tradeoffs 
has  led  to  the  use  of  a  systematic  two-step  ap- 
proach in  the  United  States  for  controlling  toxic 
chemical  exposures.  In  the  first  step,  a  risk  assess- 
ment is  completed;  in  the  second,  a  risk  manage- 
ment decision  is  reached.  Ideally,  the  risk  assess- 
ment is  performed  independent  of  the  management 
decision  to  ensure  the  integrity  of  the  scientific 
evaluation.  Risk  assessment  is  a  process  for  orga- 
nizing scientific  uncertainty  to  address  the  follow- 
ing points:  (1)  the  likelihood  of  a  risk  occurring; 
and  (2)  if  its  does,  the  magnitude  of  the  impact  in 
quantitative  terms.  For  toxic  chemicals,  all  rele- 
vant  scientific   data   having   a   bearing   on   these 
points  are  assembled  and  evaluated  to  express  the 
weight-of-evidence  that  a  chemical  may  cause  a 
particular  health  effect  and  the  magnitude  of  the 
risk  given  current  and  anticipated  exposures.  This 
information  is  considered  together  with  the  social 
and  economic  cost  of  limiting  exposure  to  reach  a 
risk  management  decision  as  to  what,  if  any,  risk  is 
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acceptable.  Risk  assessment/risk  management  lias 
become  a  powerful  tool  for  the  management  of 
toxic  chemicals  in  the  United  States.  While  the 
greatest  experience  has  been  with  exposures  to 
suspected  carcinogens,  other  effects  are  being  eval- 
uated by  a  similar  approach.  This  concept  could  be 
equally  applicable  for  toxic  control  strategies  in 
other  countries  (or)  on  an  international  basis,  so 
long  as  proper  recognition  is  given  to  the  differ- 
ences in  national  and  international  factors,  such  as 
competing  risk,  legal  constraints,  and  economic 
realities  which  together  with  risk  assessment  form 
the  basis  for  the  ultimate  risk  management  deci- 
sion. (See  also  W89-02155)  (Author's  abstract) 
W89-02167 


ECONOMIC  VIEW  OF  THE  GREAT  LAKES, 

Center  for  the  Great  Lakes,  Chicago,  IL 
D.  W.  Wise. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  19-29,  13  ref. 

Descriptors:  'Great  Lakes,  *Economic  aspects, 
•Management  planning,  »Water  management, 
Social  aspects,  Water  resources  development. 
Public  policy.  Public  investment.  Water  use. 
Taxes. 

The  term  management  is  used  here  in  its  broadest 
sense:  the  political,  social  and  economic  measures 
taken  at  both  the  public  and  private  sector  levels 
toward  a  common  regional  goal.  Four  such  princi- 
ples are  presented.  All  are  fundamental  and  per- 
haps self  evident,  yet  long  overlooked.  Each  rests 
on  the  fundamental  premise  that  the  economic  and 
environmental  considerations  in  the  use  and  man- 
agement of  the  Great  Lakes  are  inseparable:  (1) 
Public  institutions  and  private  businesses  must 
reject  parochial  tendencies  to  either  isolate  or 
merely  balance  environmental  and  economic  con- 
siderations in  resource  management  efforts.  Inte- 
gration is  the  key:  looking  at  water  quality  and 
recognizing  its  economic  implications  for  water- 
front development,  or  looking  at  the  revitalization 
of  water-based  industry  and  recognizing  its  contri- 
bution to  the  tax  base  and  subsequently  water 
management  programs;  (2)  It  must  be  recognized 
that  stewardship  responsibilities  are  not  exclusively 
public  sector  responsibilities;  (3)  In  that  same  vein, 
I  linkages  between  these  sectors  and  among  ex- 
isting public  institutions  must  be  explored  and 
strengthened;  and  (4)  Finally,  the  message  must  be 
taken  to  the  region's  citizens.  The  Great  Lakes  are 
more  than  merely  a  tourist  attraction  or  source  of 
drinking  water.  They  are  not  only  a  natural  asset, 
but  a  necessity  and  a  determinant  of  environmental 
quality,  economic  well-being,  and  quality  of  life 
(See  also  W89-02I76)  (Lantz-PTT) 
W89-02177 


MODEL-BASED  EDUCATION  SUPPORT  SYS- 
TEMS: APPLICATION  TO  LARGE  LAKES 
AND   HAZARDOUS   WASTE   MANAGEMENT, 

International  Inst,  for  Applied  Systems  Analysis, 
Laxenburg  (Austria). 
K   ledra. 

IN  loxic  Contamination  in  Large  Lakes.  Volume 
IV  Prevention  of  Toxic  Contamination  in  Large 
Lakes  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea. 
Michigan,  1988  p  77-103,  7  fig,  32  ref. 

Descriptors:  'Model  studies.  'Management  plan- 
ning, "Waste  management,  'Lakes,  Computer 
models,  Mathematical  models.  Simulation  analysis, 
Databases 

Large  lakes  are  recipient  environmental  systems 
for  the  waste  streams  from  numerous  interdepend- 
ent human  activities  Integrating  large  and  com- 
plex physical  and  at  the  same  time  socio-economic 
catchment  areas,  their  environmental  problems  arc 
an  intricate  mixture  of  physical,  biological,  techno- 
logical, economic,  and  ultimately  political  causes 
and  their  relationships.  The  aims,  scope,  and  design 
philosophy  of  a  new  generation  of  model-based 
decision  support  systems  for  large  socio-technical 
and   environmental   systems  are   described     These 


interactive,  hybrid  systems  combine  data  base  man- 
agement, system  simulation,  operations  research 
techniques  such  as  optimization,  interactive  data 
analysis,  elements  of  decision  technology  and  arti- 
ficial intelligence,  with  a  menu-driven  symbolic 
and  display-oriented  user  interface.  The  approach 
combines  quantitative  numerical  methods  with 
qualitative  heuristic  descriptions  and  is  designed  to 
give  the  user  direct  and  interactive  control  over 
the  system's  function.  Human  knowledge,  experi- 
ence and  judgement  are  integrated  with  formal 
approaches  into  a  tightly  coupled  man-machine 
system  through  an  intelligent  and  self-explanatory 
user  interface.  Designed  on  dedicated  microcom- 
puter workstations,  prototype  implementations 
dealing  with  problems  of  lakes  and  hazardous  sub- 
stances are  briefly  described.  (See  also  W89-02176) 
(Lantz-PTT) 
W89-02181 


3P  PROGRAM:  AN  EFFECTIVE  APPROACH 
TO  INDUSTRIAL  POLLUTION, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul. 
J.  T.  Ling. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  111-118. 

Descriptors:  "Industrial  wastes,  *Water  pollution 
prevention,  *Waste  management,  'Management 
planning,  Minnesota  Mining  and  Manufacturing, 
Costs,  Economic  aspects,  Environmental  protec- 
tion. 

The  best  way  to  control  toxic  substances  from 
industry  is  at  the  source.  Since  industrial  pollution 
is  a  visible  sign  of  inefficient  use  of  resources,  3M 
developed  a  program  to  fight  pollution  by  not 
creating  it.  Industry's  traditional  approach  has 
been  the  use  of  add-on  control  equipment  that 
changes  the  form  of  pollution  but  does  not  elimi- 
nate it.  The  3M  Pollution  Prevention  Pays  (3P) 
program  eliminates  or  reduces  pollutants,  con- 
serves resources,  and  encourages  innovative  tech- 
nology through  product  reformulation,  process 
changes,  equipment  redesign,  and  recycling  or 
reuse  of  process  waste.  Started  in  1975,  the  3P 
program,  involving  3M  operations  in  the  United 
States  and  22  other  countries  and  annually  pre- 
vents more  than  40,000  tons  of  pollutants  and  1.6 
billion  gallons  of  wastewater.  3P  savings  to  date 
total  $300  million  3M's  prevention  approach  has 
had  national  and  international  impact.  The  pro- 
gram has  received  awards  from  the  U.S.  EPA  and 
other  organizations.  Some  states  have  adopted  pol- 
lution prevention  as  environmental  policy.  Several 
world  organizations,  including  the  United  Nations 
Environmental  Programme  and  the  Organization 
for  Economic  Cooperation  and  Development, 
have  endorsed  and  promoted  the  concept.  Pollu- 
tion prevention  has  become  government  policy  in 
several  countries,  including  France  and  Britain.  A 
number  of  major  industrial  companies  also  started 
prevention  programs.  Industry,  however,  is  only 
one  source  of  pollution.  Other  sources  also  must  be 
effectively  addressed.  Since  many  environmental 
concerns  are  international  in  scope,  meaningful 
government  incentives  and  expanded  international 
cooperation  are  vital  to  the  development  and  im- 
plementation of  innovative  solutions  to  environ- 
mental problems,  including  those  of  the  large  lakes. 
(See  also  W89-02176)  (Author's  abstract) 
W89-02I83 


SETTING  PRIORITIES  FOR  GREAT  LAKES 
ENVIRONMENTAL  QUALITY  RESEARCH, 

National   Oceanic   and   Atmospheric   Administra- 
tion. Rockville,  MD.  Ocean  Assessments  Div. 
A   Robertson. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
lakes  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  189-199,  2  tab,  6  ref. 

Descriptors:  'Research  priorities,  'Great  Lakes, 
•Environmental  protection,  'Policy  making, 
Water  quality  control.  Institutions,  Environmental 
Protection  Agency,  National  Oceanic  and  Atmos- 


pheric Adminstration,  Fish  and  Wildlife  Service, 
Army  Corps  of  Engineers,  Model  studies. 

The  U.S.  environmental  quality  research  programs 
on  the  Great  Lakes  that  support  the  Great  Lakes 
Water  Quality  Agreement  is  outlined,  the  mecha- 
nisms used  in  setting  priorities  for  these  programs 
are  discussed,  and  the  lack  of  influence  of  the 
International  Joint  Commission  (IJC)  on  the  prior- 
ities setting  process  is  considered.  Funding  for 
such  programs  is  provided  largely  from  four  feder- 
al agencies  -  the  Environmental  Protection 
Agency,  the  National  Oceanic  and  Atmospheric 
Administration,  the  Fish  and  Wildlife  Service,  and 
the  U.S.  Army  Corps  of  Engineers.  A  four-tiered 
conceptual  model  is  used  to  portray  the  federal 
priority  setting  process.  Although  the  Great  Lakes 
Water  Quality  Agreement  assigns  responsibility  to 
the  IJC's  Science  Advisory  Board  (SAB)  to  pro- 
vide advice  on  the  research  needed  in  support  of 
the  Agreement,  there  is  no  good  mechanism  at 
present  for  such  recommendations  to  influence  this 
process.  It  is  suggested  that  the  influence  of  the 
SAB  on  the  priorities  setting  process  could  be 
improved  if  the  directors  of  Great  Lakes  research 
programs  and  others  who  are  involved  in  the  pri- 
orities setting  process  were  more  actively  involved 
in  the  developing  of  the  SABs  recommendations 
concerning  research  priorities.  (See  also  W89- 
02176)  (Author's  abstract) 
W89-02188 


ROLE  OF  THE  NEWS  MEDIA  IN  DETERMIN- 
ING PUBLIC  POLICY  FOR  THE  GREAT 
LAKES, 

Globe  and  Mail,  Toronto  (Ontario). 
M.  Keating. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  201-209. 

Descriptors:  'Public  policy,  'Public  relations, 
'Great  Lakes,  Environmental  protection,  Water 
pollution  prevention,  Public  participation. 

The  news  media  have  played  a  catalytic  role  in 
shaping  public  policy  on  Great  Lakes  pollution 
issues,  from  the  days  of  the  eutrophication  debates 
of  the  1960s  to  the  toxics  problems  of  recent  years. 
By  publishing  information  about  the  deteriorating 
state  of  the  lakes,  the  media  created  pressures  for 
action  on  the  part  of  the  government,  industry  and 
non-governmental  organizations,  the  three  main 
actors  in  the  Great  Lakes  environmental  debates. 
To  some  degree  the  media  are  simply  the  method 
by  which  the  main  actors  in  communicate  with  the 
public.  But  the  media  can  also  affect  the  content 
and  impact  of  the  message  by  giving  more  atten- 
tion to  some  pieces  of  information  and  less  to 
others.  Once  issues  have  been  raised  the  media  can 
spur  debate  by  focusing  continuing  attention  on 
them  and  demanding  that  officials  respond  to  their 
questions  In  fact  governments  have  often  found 
themselves  in  the  awkward  position  of  having 
raised  public  concerns  about  such  problems  of 
drinking  water  but  then  are  unable  to  explain  what 
they  are  going  to  do  about  those  problems.  There 
are  now  signs  that  some  governments  are  re-think- 
ing their  strategies  and  may  release  less  informa- 
tion which  raises  questions  that  they  cannot 
answer.  Headlines  such  as:  'PCB  Poisons  Build  up 
in  the  Body',  'City  Could  Become  PCB  Dump, 
Mayor  Asserts',  'Toxic  Wastes:  Tip  of  the  Iceberg', 
'Town  Fights  for  Plan  for  Toxic  Waste  Treatment 
Plant',  'Industries  Cited  for  Dumping  Hazardous 
Wastes',  and  'Lack  of  Planning  for  Disposal  Crisis 
May  Lead  to  Shut-Downs  in  Industry',  have  been 
seen  recently  in  publications  such  as  the  New  York 
Times  and  New  Scientist  magazine  of  Great  Brit- 
ain. They  indicate  that  the  public  are  concerned 
about  the  state  of  the  environment,  and  do  not  feel 
that  those  in  charge  are,  in  general,  coping  ade- 
quately with  the  situation.  This  paper,  deals  with 
the  role  of  the  media  in  the  shaping  of  public 
policy  in  the  context  of  toxins  in  the  Great  Lakes. 
(See  also  W89-02176)  (Lantz-PTT) 
W89-02I89 
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ROLE  OF  RESEARCH  IN  MANAGEMENT  OF 
THE  LAURENTIAN  GREAT  LAKES, 

Michigan   Univ.,   Ann   Arbor.   Great    Lakes   Re- 
search Div. 
A.  M.  Beeton. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  211-219,  14  ref. 

Descriptors:  *Great  Lakes,  'Management  plan- 
ning, *  Research  priorities,  *  Water  pollution  con- 
trol Water  management,  Crisis  management,  Tox- 
icity, Economic  aspects,  Cost-benefit  analysis, 
Interagency  cooperation. 

There  are  two  sound  reasons  for  emphasizing  the 
role  of  research  in  management  of  the  Laurentian 
Great  Lakes.  First,  the  scientist  in  the  universities, 
state  and  federal  agencies  recognize  that  the  prob- 
lems which  are  faced  today,  especially  toxic  con- 
taminants, cannot  be  dealt  with  by  crisis  manage- 
ment. The  critical  processes  of  Great  Lakes  eco- 
systems need  to  be  understood  in  order  to  manage 
uses  of  these  lakes  in  such  a  way  as  to  minimize 
adverse  impacts.  Second,  research  in  the  Great 
lakes  can  provide  valuable  knowledge  and  insights 
for  research  on  small  lakes  and  the  oceans.  Most 
management  and  research  organizations  agree  to 
an  ecosystem  approach  for  the  Great  Lakes.  This 
approach  means  that  all  the  agencies  must  interact 
and  cooperate  in  their  research.  An  integrated  'use 
management    plan',    developed    on    the   basis   of 
knowledge  on  how  the  Great  Lakes  ecosystems 
function,  should  provide  for  protection  and  reha- 
bilitation of  the  quality  of  the  Great  Lakes.   In 
terms  of  toxic  substances,  such  a  management  plan 
must  deal  with:  how  stresses  are  best  measured, 
and  the  cost/benefit  relationships  when  all  com- 
partments of  the  ecosystem  are  taken  into  account. 
The  ecosystem  approach  is  not  possible  because 
the  coordinated  basic  research  needed  to  under- 
stand how  the  ecosystem  functions  has  not  been 
carried  out.  Most  of  the  funds  for  research  have 
been  in  support  of  crisis  management.  If  there  is  to 
be  an  ecosystem  approach  then  the  management 
agencies  must  recognize  the  need  to  cooperate  in 
setting  an  agenda  for  the  research  which  will  pro- 
vide them  with  the  appropriate  knowledge.  (See 
also  W89-02176)  (Lantz-PTT) 
W89-02190 


PROTECTION  OF  THE  PLATEAU  LAKES  IN 

YUNNAN  PROVINCE, 

Environmental  Science  Research  Inst,  of  Yunnan 

Province,  Kunming  (China). 

For   primary   bibliographic   entry   see   Field    5G. 

W 89-02 194 


AGRICULTURE  AND  NATURAL  RESOURCES: 
THE  BROADENING  HORIZON, 

Michigan  State  Univ.,  East  Lansing.  Coll.  of  Agri- 
culture and  Natural  Resources. 
J.  H.  Anderson. 

IN:  Rural  Groundwater  Contamination.  Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  3-13, 
19  ref. 

Descriptors:  *Nonpoint  pollution  sources,  ♦Agri- 
cultural chemicals,  'Water  pollution  control, 
♦Management  planning,  Interagency  cooperation, 
Nonpoint  pollution  sources,  Agriculture,  Econom- 
ic aspects. 

Agriculture's  present  system  of  voluntary  effort  to 
deal  with  nonpoint  pollution  problems  is  being 
seriously  questioned  by  the  public,  regulatory 
agencies  and  legislators.  The  cooperation  of  gov- 
ernment agencies,  state  agricultural  experiment  sta- 
tion researchers,  Cooperative  Extension  Service 
personnel  and  farmers  is  needed  to  design  relevant 
research  and  demonstration  projects  and  to  imple- 
ment strategies  for  change.  Agribusiness  and  indus- 
try must  also  become  involved.  A  coordinated 
effort  is  needed  to  define  cost  effective  manage- 
ment alternatives,  new  technology,  educational 
programs  and  agricultural  policies  that  can  be 
more  flexibly  applied.  This  will  require  many 
changes  in  priorities  at  a  time  when  the  main 
concern  for  many  farmers  is  simply  surviving.  The 


burden  cannot  simply  be  placed  on  the  back  of  the 
farmer  alone.  Chemicals  have  played  an  important 
role  in  the  growth  of  agricultural  productivity 
during  the  last  three  decades,  but  they  must  be 
applied  more  efficiently  in  order  to  retain  profit- 
ability in  agriculture  and  protect  the  environment 
at  the  same  time.  The  judicious  and  economical  use 
of  agrichemicals  can  still  play  an  important  role; 
but  more  holistic  approaches  to  agricultural  man- 
agement, coupling  efficient  crop  production  and 
soil  conservation  with  surface  and  groundwater 
protection,  must  be  developed.  Therefore,  it  is 
imperative  to  broaden  the  scope  of  research  and 
the  dissemination  of  knowledge  with  greater  sensi- 
tivity to  community  concerns  regarding  the  pro- 
tection of  the  environment.  (See  also  W89-02196) 
(Lantz-PTT) 
W89-02197 

USING  CROP  MODELS  AS  A  DECISION  SUP- 
PORT SYSTEM  TO  REDUCE  NITRATE 
LEACHING, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic   entry   see   Field    5G. 

W89-02207 

RISK  CONSIDERATIONS  IN  PESTICIDE 
PUBLIC  POLICY  DECISION  MAKING  IN  WIS- 
CONSIN, 

Wisconsin  Dept.  of  Justice,  Madison.  Public  Inter- 
vener Office. 
T.  J.  Dawson. 

IN:  Rural  Groundwater  Contamination.  Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  261- 
289,  26  ref. 

Descriptors:  'Decision  making,  ♦Wisconsin, 
♦Public  policy,  ♦Pesticides,  Risk  analysis,  Regula- 
tions, Economic  aspects,  Water  pollution  sources, 
Enforcement. 

Over  the  last  several  years,  the  Office  of  the  Wis- 
consin Public  Intervenor  has  been  involved  in  pes- 
ticide use  and  control  policy  making  with  state  and 
local  agencies.  As  a  result,  the  Public  Intervenor 
Office  has  received  a  growing  number  of  requests 
for  information,  advice  and  aid  from  citizens' 
groups  and  local  units  of  government  regarding 
pesticide-related  issues.  Every  year,  policy  makers 
at  all  levels  of  government  are  called  upon  to  make 
important  decision  regarding  pest  management  and 
pesticide  use  within  their  respective  jurisdictions. 
Being  debated  in  Wisconsin  local  and  state  govern- 
ment forums  are  many  of  the  same  issues  that  are 
being  debated  and  addressed  at  other  local,  state 
and  national  levels  of  government.  These  issues 
include:  (1)  pesticide  safety;  (2)  risk  management; 
(3)  risk  assessment;  (3)  EPA  pesticide  regulations; 
(5)  synergy  between  pesticides;  (6)  EPA  credibil- 
ity; (7)  pesticide  regulatory  enforcement;  and  (8) 
economic  considerations  of  pesticide  use.  (See  also 
W89-02 196)  (Lantz-PTT) 
W89-02214 


RURAL  GROUNDWATER  CONTAMINATION: 
IMPACTS  OF  AND  POTENTIAL  BENEFITS 
FROM  LAND  USE  PLANNING  AND  ZONING, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-02219 


CURRENT     TRENDS     IN     WATER-SUPPLY 
PLANNING:  ISSUES,  CONCEPTS,  AND  RISKS, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-02257 

PRIMER  FOR  COMPUTERIZED 

WASTEWATER  APPLICATIONS. 

Water  Pollution  Control  Federation,  Alexandria, 

VA.    Task    Force    on    Computerized    Treatment 

Plant  Application. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-02258 


6B.  Evaluation  Process 

LONDON  WATER  RING  MAIN:  AN  OPTIMAL 
WATER  SUPPLY  SYSTEM, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-01350 


VALUE  OF  COASTAL  WETLANDS  FOR 
RECREATION:  AN  APPLICATION  OF 
TRAVEL  COST  AND  CONTINGENT  VALU- 
ATION METHODOLOGIES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Eco- 
nomics. 
S.  Farber. 

Journal  of  Environmental  Management 
JEVMAW,  Vol.  26,  No.  4,  p  299-312,  June  1988.  6 
tab,  15  ref,  append. 

Descriptors:  ♦Wetlands,  'Land  appraisals,  ♦Recre- 
ation demand,  ♦Economic  evaluation,  ♦Value, 
♦Surveys,  Economic  justification,  Boating,  Fish- 
ing, Travel  cost,  Benefits,  Louisiana,  Mineral 
rights,  Recreation,  Comparison  studies. 

This  study  reports  on  a  survey  of  Louisiana  coastal 
wetlands  recreational  users,  administered  for  the 
purpose  of  estimating  wetlands'  recreational  value. 
The  sampling  procedure  consisted  of  placing  self- 
addressed,  stamped  questionnaires  on  windshields 
of  all  vehicles  parked  in  the  morning  at  all  twenty- 
seven  boat  launch  facilities  in  Terrebonne  Parish 
(Louisiana)  on  various  dates  throughout  the  period 
July  1984  to  June  1985.  The  primary  technique 
was  the  travel  cost  method.  The  value  estimates 
obtained  using  this  method  were  of  similar  magni- 
tude to  those  obtained  using  a  contingent  valuation 
question  in  the  survey.  Although  it  may  not  reflect 
the  marginal  recreational  value  of  an  acre  of  wet- 
lands, the  average  value  can  be  calculated  using 
the  wetlands  acreage  and  the  estimated  consumer 
surplus.  Depending  on  the  time  cost  value  used, 
the  average  capitalized  value  ranged  from  $36  to 
$111  per  acre.  In  contrast,  an  acre  of  unimproved 
wetlands  sells  for  approximately  $200  per  acre,  and 
this  is  primarily  for  mineral  rights.  (Author's  ab- 
stract) 
W89-01372 

MOUNTAIN    CATCHMENT    MANAGEMENT 
WITH  GOAL  PROGRAMMING, 

Department    of   Environmental    Affairs,    Pretoria 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01374 


ECONOMICS, 

East  Texas  State  Univ.,  Commerce. 

M.  J.  Ellerbrock. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  746-748,  June  1988.  33 

ref. 

Descriptors:  ♦Literature  review,  ♦Economics, 
♦Water  pollution  control,  ♦Cost  analysis,  Water 
resources  development,  Mathematical  models, 
Nonpoint  pollution  sources,  Market  value,  Value, 
Policy  making,  Public  policy. 

Literature  published  in  1987  on  the  economics  of 
water  pollution  control  is  summarized  under  the 
following  headings:  nonpoint  source  pollution, 
markets,  valuation,  applied  studies,  and  policy. 
Cost  effectiveness,  mathematical  models,  and 
water  resources  development  costs  are  considered. 
The  review  aims  to  include  all  pertinent,  important 
and  significant  articles  without  evaluating  their 
merit-  when  selections  were  made,  availability  of 
documents  and  the  presence  of  new  information  in 
the  article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01462 


ASSESSMENT  OF  SOCIO-ECONOMIC  RAMI- 
FICATIONS, 

Waterloo  Univ.  (Ontario).  Faculty  of  Environmen- 
tal Studies. 
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G.  R.  Francis. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  125-129,  16  ref. 

Descriptors:  'Social  impact,  'Economic  aspects, 
•Sediment  contamination,  'Decision  making, 
Social  aspects.  Waste  management,  Great  Lakes, 
Management  planning. 

Implementation  of  remedial  measures  for  contami- 
nated sediments  may  well  have  to  contend  with  the 
'not  in  my  backyard'  (NIMBY)  syndrome.  These 
are  situations  characterized  by  high  levels  of  dis- 
trust which  include  transference  of  these  feelings 
to  the  assessment  techniques  used  to  select  the 
measurers.  The  experiences  of  agencies  searching 
for  satisfactory  solutions  to  such  problems  need  to 
be  more  widely  known.  Remedial  measures  for 
contaminated  sediments  are  but  one  portion  of  a  set 
needed  to  rehabilitate  degraded  aquatic  ecosys- 
tems. Recent  collaborative  work  to  outline  feasible 
strategies  for  ecosystem  rehabilitation  in  the  Great 
Lakes  is  outlined,  by  identifying  the  stresses  oper- 
ating in  particular  situations,  the  measures  for  alle- 
viating or  removing  them  can  be  examined.  Such 
strategies  are  scientifically  feasible,  socio-economi- 
cally  defensible,  and  the  institutions  to  address  the 
problems  are  available.  However,  strategies  need 
to  be  tailored  to  the  circumstances  of  selected 
near-shore  areas.  For  two  such  areas,  analyses  of 
societal  arrangements  have  been  directed  to  identi- 
fying the  relevant  'actor  system'  composed  of  gov- 
ernment agencies  and  nongovernmental  groups, 
and  assessing  the  alternatives  to  regulatory  man- 
agement. Various  collaborative  processes  to  facili- 
tate rehabilitative  management  are  noted.  (See  also 
W89-01714)(Lantz-PTT) 
W89-01727 


PERCEPTIONS,  PARADIGMS  AND  ETHICS:  A 
PERSPECTIVE  ON  THE  SOCIAL  CONTEXT 
OF  ENVIRONMENTAL  ISSUES, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  6G. 
W89-01728 


FEASIBILITY  OF  PACKED-BED  ANAEROBIC 
TREATMENT  OF  POULTRY  PROCESSING 
WASTEWATER, 

Georgia  Technical  Research  Institute,  Environ- 
mental, Health  and  Safety 

For  primary  bibliographic  entry  see  Field  5D. 
W89-02070 


FISHERIES  MANAGEMENT,  WATER  QUAL- 
ITY AND  ECONOMIC  IMPACTS:  A  CASE 
STUDY  OF  LAKE  KINNERET, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
For  primary  bibliographic  entry  see  Field  81. 

W89-02138 


LONG-RANGE  PLANNING  AND  PRIORITY 
AREAS  OF  GROUNDWATER  MANAGEMENT, 

Soil  Conservation  Service,  Centreville,  MI. 

A.  G.  Herceg,  D.  R.  Mumford,  P.  Vergot,  and  L. 

G  Wolfson. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  399- 

403. 

Descriptors:  'Groundwater  management,  'Man- 
agement planning,  'Priorities,  'Michigan,  Map- 
ping, Geohydrology,  Water  resources  develop- 
ment, Groundwater  quality. 

Private  industry,  environmental  groups,  federal, 
regional  and  local  governmental  agencies  and  uni- 
versity personnel  concur  that  communications  are 
a  top  priority  in  any  groundwater  management 
program.  If  communications  arc  going  to  be  im- 
proved, so  must  the  quality  of  information.  One 
very  useful  type  of  information  would  be  uniform 
statewide  hydrogeologic  mapping.  Statewide  and 
county-specific  mapping  to  identify  where  ground- 
water problems  are  located  should  be  made  avail- 


able. An  integrated  approach  to  water  managment 
should  be  conceived  which  could  be  integrated 
into  ongoing  programs  developed  through  univer- 
sities and  the  state  Departments  of  Natural  Re- 
sources and  Public  Health.  Water  resource  special- 
ists are  needed  to  develop  educational  programs 
and  support  for  the  agencies  involved  in  this  initia- 
tive. The  groundwater  quality  issue  should  be  in- 
corporated as  part  of  the  total  nonpoint  source 
pollution  program  in  Michigan.  Some  of  the  ac- 
tions that  could  be  taken  are:  (1)  develop  a  perma- 
nent subgroup  of  the  Great  Lakes  and  Water  Re- 
sources Planning  Commission  (GLWRPC)  to  ad- 
dress and  coordinate  water  quality  activities  in  the 
State  of  Michigan;  (2)  develop  a  packet  of  informa- 
tion to  direct  groundwater  quality  concerns  to  the 
right  sources  of  information;  (3)  build  agricultural 
and  environmental  coalition  and  support  groups; 
(4)  refocus  or  realign  some  of  the  traditional  con- 
servation practices  of  the  Soil  Conservation  Serv- 
ice (SCS)  and  accelerate  the  transfer  of  informa- 
tion that  shows  the  benefits  from  those  practices  to 
the  groundwater  and  not  just  to  surface  water;  (5) 
emphasize  research  and  modeling  to  insure  that 
credible  recommendations  come  from  the  Cooper- 
ative Extension  Service  and  SCS;  (6)  educate  the 
rural  landowners  as  to  their  responsibilities  to 
groundwater  and  the  environmental  consequences 
of  their  actions;  and  (7)  refocus  the  priorities  of 
agencies  and  units  of  government  in  the  state.  (See 
also  W89-02196)  (Lantz-PTT) 
W89-02222 


CURRENT     TRENDS      IN     WATER-SUPPLY 
PLANNING:  ISSUES,  CONCEPTS,  AND  RISKS, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-02257 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


RECENT  SEWAGE  FINANCING  IN  PENNSYL- 
VANIA, 

Collings,  Legg,  Mason,  Inc.,  Philadelphia,  PA. 
H.  Chapman. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Vol.  21,  No.  5,  p  43,  September-October  1988. 

Descriptors:  'Wastewater  facilities,  'Pennsylvania, 
'Financing,  Interest  rates,  Sewer  systems,  Water 
treatment  facilities,  Construction  financing,  Inter- 
est rates,  Municipalities. 

Borough  and  township  sewage  financing  for  ex- 
pansion, renovation,  or  refinancing  of  sewer  lines, 
sewage  treatment  plants,  and  water  treatment  and 
distribution  facilities  in  Pennsylvania  are  listed  and 
financial  suggestions  are  offered  based  on  mid- 1988 
market  conditions.  Recent  Pennsylvania  financing 
arrangements  have  been  made  in  Bellefonte  Bor- 
ough, Benzinger  Township,  Burnham  Borough, 
Sandy  Township,  Franklin  Borough,  and  Littles- 
town  Borough.  It  is  recommended  that  borrowers 
approach  several  sources  to  obtain  quotes  on  inter- 
est rates  because  banks  in  the  same  area  may  offer 
very  different  rates  as  a  result  of  money  supply  and 
demand.  Municipal  interest  rates  in  mid-1988  are 
low  compared  to  the  period  1980-1986,  but  this 
situation  may  change  after  the  presidential  elec- 
tion. For  this  reason,  borrowing  on  a  long-term 
basis  at  present  interest  rates  could  prove  to  be  an 
excellent  decision.  (Rochester-PTT) 
W89-01292 


MARKETING  SLUDGE  COMPOST  IN  JAPAN, 

Japan  Sewage  Works  Agency,  Toda.  Research  and 

Technology  Development  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01294 


ESTIMATING     COSTS     MODEL     OF     DUAL 
WATER  SUPPLY  SYSTEMS, 

Marsan     (Andre)    et     Associes,     Inc.,     Montreal 

(Quebec). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01369 


CISTERNS     FOR     WATER    CONSERVATION 
AND  FLOOD  CONTROL, 

French  (R.H.),  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01370 


VALUE  OF  COASTAL  WETLANDS  FOR 
RECREATION:  AN  APPLICATION  OF 
TRAVEL  COST  AND  CONTINGENT  VALU- 
ATION METHODOLOGIES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Eco- 
nomics. 
For  primary  bibliographic  entry  see  Field  6B. 

W89-01372 


INTERNATIONAL  COMPARISON  OF  WATER 
PRICES, 

International  Water  Supply  Association,  London 

(England). 

O.  R.  Stadtfeld,  and  K.  I.  Schlaweck. 

Aqua  AQUAAA  No.4,  p  173-177,   1988.  7  fig,  2 

tab. 

Descriptors:  'Water  costs,  'Prices,  'Economic  as- 
pects, Comparative  studies,  Statistics. 

Water  price  comparisons,  at  both  international  and 
national  levels,  are  presented  by  various  institu- 
tions and  organizations.  In  most  cases  average 
water  prices  are  compared  without  any  reference 
to  background  information,  such  as  the  structure  of 
the  water  price,  government  influence  on  water 
price  formation,  water  price  development  assess- 
ment of  the  respective  water  prices,  in  particular 
when  the  comparison  transcends  national  borders. 
The  IWSA  Committee  on  'International  Water 
Statistics'  carried  out  a  survey  on  the  situation 
regarding  water  prices  in  its  member  development 
and  the  basis  for  calculations  as  well  as  information 
on  water  price  formation.  The  following  countries 
participated  in  the  survey:  Belgium,  the  Federal 
Republic  of  Germany,  Denmark,  United  Kingdom, 
Finland,  France,  Italy,  Luxembourg,  the  Nether- 
lands, Norway,  Austria,  Sweden,  Switzerland, 
Spain,  and  Hungary.  (Author's  abstract) 
W89-01427 


WATER  CONSERVATION  WETLAND 

VALUES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01833 


COST  ALLOCATION  AT  SUPERFUND  SITES, 

Environmental      Resources      Management-North 

Central,  Inc.,  Deerfield,  IL. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-02009 


6D.  Water  Demand 


REPRESENTING  HYDROPOWER  IN  HYDRO- 
THERMAL  POWER  SYSTEM, 

Tennessee  Valley  Authority,  Norris.  Engineering 
Lab. 

J.  E.  Giles. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWPED5,  Vol.  114,  No.  5,  p  500- 
516,  September  1988.  9  fig,  5  ref,  append. 

Descriptors:  'Mathematical  models,  'Hydroelec- 
tric plants,  'Thermal  powerplants,  'Pumped  stor- 
age, 'Resource  allocation,  'Hydroelectric  power, 
Management  planning,  Peak  demand,  Thermal 
power,  Planning. 

A  method  is  developed  for  evaluating  a  hydro- 
system  schedule  for  a  large  power  system  that  has 
both  hydro  and  thermal  resources.  The  method 
computes  thermal  costs  that  accrue  while  meeting 
hourly  generation  requirements  by  hydro  plants,  a 
thermal  system,  and  a  pumped-storage  plant.  The 
uncertainties  associated  with  thermal-unit  oper- 
ations are  dealt  with  by  considering  the  thermal 
system  as  a  sum  of  independent  random  variables, 
and    then    computing    their    expected    generation 
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levels.  One  pumped-storage  plant  is  modeled  in 
detail,  with  complete  chronological  accounting  of 
reservoir  levels  and  corresponding  pump/genera- 
tion capabilities.  The  conventional  hydro-system 
minimizes  the  variation  in  the  hydro-reduced 
loads.  Constraints  on  the  permissible  hour-to-hour 
variation  in  a  thermal  unit's  generation  are  also 
satisfied.  The  method  allocates  all  power  resources 
so  as  to  approximate  their  most  economical  oper- 
ation while  meeting  a  weekly  sequence  of  hourly 
power  demands.  It  is  designed  to  rapidly  evaluate 
hydro  schedules  in  models  that  use  a  power  objec- 
tive function.  An  example  of  the  method  is  given 
for  a  week's  projected  hourly  demands.  (Author's 
abstract) 
W89-01366 


METHOD  FOR  TREATMENT  OF  DATA  FROM 
THE  INSTREAM  FLOW  INCREMENTAL 
METHODOLOGY  FOR  INSTREAM  FLOW  DE- 
TERMINATION, 

Utah  State  Div.  of  Wildlife  Resources,  Salt  Lake 

City. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-01737 


INVERTEBRATE    FISH    FOOD    RESOURCES 
OF  LOTIC  ENVIRONMENTS, 

Environmental    Protection   Agency,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01802 

6E.  Water  Law  and  Institutions 


HISTORY  OF  POINT  SOURCE  CONTROL  OF 
NUTRIENTS  IN  PENNSYLVANIA  AND 
OTHER  CHESAPEAKE  BAY  STATES:  PART  II, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-01289 


'WHO'S  ON  FIRST'  WITH  RIGHT  TO  KNOW, 

S.  Pedersen,  and  B.  Danchuk. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine  Vol.  21,  No.  5,  p  33-35,  September- 
October  1988.  3  fig. 

Descriptors:  'Hazardous  materials,  *Right-to- 
know  laws,  *Regulations,  'Pennsylvania,  'Man- 
agement planning,  'Occupational  health,  'Em- 
ployee protection,  Public  health,  Federal  jurisdic- 
tion, State  jurisdiction,  Legislation,  Population  ex- 
posure, Water  treatment  facilities,  Wastewater  fa- 
cilities, Material  Safety  Data  Sheets,  Enforcement. 

Many  Pennsylvania  employers  must  comply  with 
three  seemingly  parallel  laws,  the  federal  Occupa- 
tional Safety  and  Health  Administration  Hazard 
Communication  Standard  (HCS),  the  Pennsylvania 
Worker  and  Community  Right  to  Know  Act  (PA- 
RTK),  and  the  Environmental  Protection  Agen- 
cy's Title  III-  Community  Right  to  Know  (Title 
III).  What  these  three  laws  require  the  employer  to 
do  and  the  differences  among  them  are  discussed. 
Pennsylvania  employers,  such  as  cities,  municipali- 
ties,  townships,   boroughs,   or  similar   politically- 
based    subdivisions    (public    employers)    are    to 
comply  with  the  full  PA-RTK,  but  not  HCS.  They 
may  be  subject  also  to  parts  of  Title  III.  Compli- 
ance requirements  are  somewhat  different  for  pri- 
vate non-manufacturing  and  manufacturing  busi- 
nesses. All  three  laws  require  employers  to  prepare 
Material    Safety    Data    Sheets    (MSDSs)    for   all 
chemicals  found  in  the  workplace  and  to  make  the 
MSDSs  available  to  employees.   Even  if  an  em- 
ployer has  been  in  good  faith  compliance  with  the 
PA-RTK  law,  under  the  expanded  HCS  and  Title 
III  there  are  several  additional  tasks  required  to 
achieve  compliance:  (1)  ensure  that  chemicals  in 
inventory  appear  on  the  list  of  hazardous  chemi- 
cals and  that  there  is  a  MSDS  for  each  chemical; 
(2)  make  available  the  workplace  hazardous  chemi- 
cal list(s)  and  maintain  the  Pennsylvania  Hazardous 
Substance  Survey  form;  (3)  post  a  copy  of  the 
HCS  or  make  one  available  for  employee  refer- 
ence; (4)  develop  a  Written  Hazard  Communica- 
tion Program  and  make  it  available  for  employee 
reference;   (5)   train   employees   about    HCS   and 


chemicals  in  the  workplace;  (6)  in  a  multi-employ- 
er workplace,  make  the  required  pieces  of  informa- 
tion available  to  subcontractors;  (7)  compare  the 
chemical  inventory  to  EPA's  list  of  'Extremely 
Hazardous  Chemicals'  to  determine  if  the  employ- 
er is  subject  to  Emergency  Planning  Requirements; 
(8)  collect  MSDSs,  evaluate  the  inventory,  and 
make  submissions  if  necessary  to  local  and  state 
agencies;  and  (9)  determine  if  the  company  is  sub- 
ject to  Toxic  Emission  Reporting  Requirements 
and  submit  the  necessary  documents.  (Rochester- 
PTT) 
W89-01291 


SOURCE  REDUCTION  TECHNICAL  ASSIST- 
ANCE: A  PILOT  PROJECT  AND  ITS  IMPLICA- 
TIONS FOR  THE  CHEMICAL  INDUSTRY, 

Massachusetts   Dept.   of  Environmental   Manage- 
ment, Boston. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-01343 


TREATING  INDUSTRIAL  PLANT 

WASTEWATER:    MEETING    TODAY'S    COM- 
PLIANCE CHALLENGES, 

BCM  Engineers,  Mobile,  AL. 

For   primary   bibliographic   entry   see   Field    5D. 

W 89-0 1400 


LAW  (1987  AMENDMENTS), 

Nixon,  Hargraves,  and  Doyle,  Rochester,  NY. 

R.  Henrichs. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol  60,  No.  6,  p  748-751,  June  1988.  44 

ref. 

Descriptors:  'Literature  review,  'Water  quality 
control,  'Legal  aspects,  'Legislation,  'Regula- 
tions, 'Water  Quality  Act,  Permits,  Enforcement, 
Financing,  Publicly-owned  treatment  works, 
Wastewater  treatment,  Environmental  Protection 
Agency,  Federal  jurisdiction,  State  jurisdiction, 
Storm  water,  Liability,  Penalties. 

Literature  published  in  1987  on  legal  aspects  of 
water  pollution  control  is  summarized  under  the 
following  headings:  new  permitting  issues,  new 
penalty  issues,  new  publicly-owned  treatment 
works  issues,  and  Water  Quality  Act  (WQA)  of 
1987  funded  EPA/state  studies.  The  1987  amend- 
ments to  the  WQA  strengthen  Federal  water  qual- 
ity regulation  and  ultimately  will  affect  every  seg- 
ment of  the  regulated  community.  Examples  of  the 
provisions  are  increased  civil  and  criminal  liability 
and  new  substantive  program  areas  such  as  state 
revolving  fund  and  storm  water  permitting  pro- 
grams. The  changes  brought  about  by  the  1987 
amendments  to  the  WQA  are  discussed.  (Roches- 
ter-PTT) 
W89-01463 


POWER  INDUSTRY  WASTES, 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-01490 


METAL  FINISHING  AND  PROCESSING, 

CH2M/HU1,  Reston,  VA. 

For   primary   bibliographic   entry   see   Field    5D. 

W 89-0 1491 


GEORGES  BANK  -  COMMON  GROUND  OR 
CONTINUED  BATTLEGROUND, 

Florida   State   Univ.,   Tallahassee.   Coll.   of  Law. 
D.  R.Christie.  .       ....;, 

San  Diego  Law  Review,  Vol.  23,  No.  3,  p  491-543, 
May/June  1986. 

Descriptors:  'Mnagement  planning,  'Boundary 
disputes,  'Fish  management,  'Environmental  ef- 
fects, 'Canada,  'United  States,  'Georges  Bank, 
•Resources  management,  Legal  aspects,  Water 
law,  Gulf  of  Maine,  Economic  aspects,  Coastal 
waters. 

The  controversies  between  the  United  States  and 
Canada  concerning   boundaries,   fish,   and   trans- 


boundary  environmental  effects  of  energy  develop- 
ment are  only  the  most  recent  in  two  centuries  of 
conflicts  in  the  Gulf  of  Maine-Georges  Bank 
region.  Current  environmental  problems,  however, 
seem  to  be  straining  the  normally  congenial  rela- 
tions between  the  two  countries.  As  an  initial  step 
in  assessing  management  options  for  the  area,  this 
article  presents  a  comparative  analysis  of  environ- 
mental assessment  and  the  marine  fisheries  manage- 
ment and  outer  continental  shelf  development  re- 
gimes of  the  United  States  and  Canada.  Finally, 
prospects  for  the  future  of  cooperative  manage- 
ment attempts  and  initial  recommendations  are  ad- 
dressed. (Author's  abstract) 
W89-01513 


INTERNATIONAL  ENVIRONMENTAL  LAW 
AND  POLICY:  AN  OVERVIEW  OF  TRANS- 
BOUNDARY  POLLUTION, 

Illinois  Univ.  at  Chicago  Circle. 

J.  W.  Kindt. 

San  Diego  Law  Review,  Vol.  23,  No.  3,  p  583-609, 

May /June  1986.  3  append. 

Descriptors:  'Law  of  the  Sea,  'Transboundary 
pollution,  'Ocean  pollution  effects,  'Water  pollu- 
tion, 'Legal  aspects,  'Water  law,  Environmental 
effects,  Path  of  pollutants,  Policy  making,  Mediter- 
ranean Sea,  Baltic  Sea,  International  law,  Seas, 
Ocean  dumping,  Water  pollution  sources. 

An  overview  is  presented  of  several  of  the  trans- 
boundary  pollution  issues  affecting  the  Law  of  the 
Sea,  including  defining  and  categorizing  pollution, 
land-based  pollution,  and  vessel-source  pollution. 
International  pollution  constitutes  a  greater  threat 
to  the  global  environment  that  is  readily  apparent 
to  most  of  the  international  community.  Vital  areas 
of  the  ocean,  such  as  the  Mediterranean  Sea  and 
the  Baltic  Sea,  may  reach  their  environmental 
thresholds  within  a  few  years  and  then  collapse 
into  a  pattern  of  irreversible  despoliation.  Global 
pollution  and  transboundary  pollution  have  histori- 
cally been  viewed  from  two  major  perspectives; 
namely  from  the  land  and  from  the  ocean.  More 
emphasis  should  be  placed  upon  the  ocean  as  the 
observational  standpoint,  because  this  standpoint  is 
relatively  unencumbered  by  pre-existing  disputes 
involving  land-based  pollution.  This  oceanic  stand- 
point also  provides  for  fresh  perspectives  and 
allows  for  innovative  policymaking  to  prevent, 
reduce  and  control  international  pollution.  (Rose- 
man-PTT) 
W89-01514 

RECENT  DEVELOPMENTS  IN  THE  LAW  OF 
THE  SEA  1984-1985, 

E.  M.  Fry. 

San  Diego  Law  Review,  Vol.  23,  No.  3,  p  701-722, 

May/June  1986. 

Descriptors:  'Law  of  the  Sea,  'International  law, 
'International  agreements,  'Legal  aspects,  Trea- 
ties, Water  pollution  control,  Boundary  disputes, 
United  Nations,  Ocean  dumping,  International 
commissions.  Law  of  the  Sea,  Water  law,  Oil  pol- 
lution, Radioactive  wastes,  Navigable  waters,  Ar- 
chaeology, Waste  disposal,  Fisheries. 

Additonal  ratifications  of  the  United  Nations  Con- 
vention on  the  Law  of  the  Sea(LOS)  occurred  in 
1985,  but  the  LOS  Convention  still  has  not  re- 
ceived one-half  of  the  number  necessary  to  bring  it 
into  force.  Some  success  was  seen  in  boundary 
delimitations,  fishing  treaties,  and  pollution  con- 
trol, yet  news  events  brought  the  grim  realization 
that  many  issues,  such  as  terrorism  at  sea,  the 
conflict  between  nuclear-testing  nations  and  those 
wishing  to  eliminate  such  testing,  and  constraints 
on  the  freedom  of  navigation,  are  far  from  re- 
solved. Among  the  specific  topics  discussed  were: 
the  Beagle  Channel  dispute,  the  Northwest  Pas- 
sage, several  fishing  treaties,  whaling,  nuclear 
waste  dumping  bans,  sub-seabed  disposal,  oil  pollu- 
tion, and  marine  archaeology.  (See  also  W89- 
01518)  (Roseman-PTT) 
W89-01515 
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HABITAT  CONSERVATION  PLANS  UNDER 
THE  ENDANGERED  SPECIES  ACT, 

RE.  Webster. 

San  Diego  Law  Review,  Vol.  24,  No.  I,  p  243-271 

Jan/Feb  1987. 

Descriptors:  'Legal  aspects,  'Wildlife  habitats, 
•Endangered  Species  Act,  Conservation,  Law,  En- 
dangered species,  Remedies,  Regulations,  Aquatic 
habitats. 

Prior  to  the  1982  amendments  of  section  10(a)  of 
the  Endangered  Species  Act  (ESA),  parties  not 
needing  any  federal  permit  lacked  access  to  certain 
regulatory  mechanisms  of  the  Act.  The  revised 
law  provides  those  parties  with  the  option  of  pre- 
paring a  Habitat  Conservation  Plan  (HCP),  the 
approval  of  which  by  the  Fish  and  Wildlife  Serv- 
ice (FWS)  frees  the  planners  from  the  Act's  prohi- 
bitions against  the  taking  of  endangered  species. 
This  Comment  examines  the  statutory  require- 
ments for  the  drafting  and  approval  of  HCP's.  In 
examining  the  flaws  of  the  first  three  HCP's  devel- 
oped under  the  new  law,  this  Comment  suggests 
modifications  to  harmonize  section  10(a)  with  the 
remainder  of  the  ESA.  (Author's  abstract) 
W89-01516 


MARINE  POLLUTION:  INJURY  WITHOUT  A 
REMEDY, 

Mississippi  Univ.  Law  Center,  University. 

M.  C.  Jarman. 

San  Diego  Law  Review,  Vol.  24,  No.  3,  p  603-626, 

May/June  1987. 

Descriptors:  'Federal  jurisdiction,  'Marine  envi- 
ronment, 'Water  pollution,  'Legal  aspects,  Eco- 
nomic aspects,  Legislation,  Environmental  effects, 
Water  pollution  effects,  State  jurisdiction,  Reme- 
dies, Oil  pollution,  Legislation. 

Pollution  of  coastal  and  ocean  waters  is  a  complex 
and  serious  problem.  Many  contaminants  reaching 
the  ocean  are  harmful  to  marine  organisms.  Pollu- 
tion affects  the  marine  environment  at  all  levels, 
from  marine  organisms  to  human  beings.  Along 
with  the  environment,  the  economy  suffers  injury 
because  of  damage  to  food  sources.  The  role  of 
federal  courts  as  a  forum  for  redress  of  damages 
suffered  from  the  pollution  of  coastal  and  ocean 
waters  is  discussed  and  conflicting  state  and  federal 
common  law  and  statutory  remedies  for  marine 
pollution  are  examined.  With  the  exception  of  the 
Offshore  Oil  Pollution  Compensation  Fund,  no 
federal  remedies  appear  to  be  available  to  parties 
injured  by  marine  pollution.  In  the  face  of  the 
federal  judiciary's  retreat,  it  is  concluded  that  Con- 
gress and  state  legislators  must  take  affirmative 
steps  to  preserve  remedies  that  traditionally  have 
been  available  to  injured  persons.  (Author's  ab- 
stract) 
W89-015I7 


RECENT  DEVELOPMENTS  IN  THE  LAW  OF 
THE  SEA  1986, 

H.  E.  Brown. 

San  Diego  Law  Review,  Vol.  24,  No.  3,  p  701-726 

May/June  1987. 

Descriptors:  'Water  law,  'Legal  aspects,  'United 
Nations,  'Water  pollution,  'Law  of  the  Sea, 
Boundary  disputes,  Sea  mining,  Treaties,  Fishing, 
Plastics,  Ocean  dumping,  Territorial  disputes,  Oil 
spills,  Liability. 

In  1986,  Resolution  II  of  the  United  Nations  Con- 
vention on  the  Law  of  the  Sea  (LOS  Convention), 
dealing  with  deep  seabed  mining  was  adopted. 
While  the  United  Nations  General  Assembly  reaf- 
firmed its  support  of  the  LOS  Convention,  only 
seven  nations  ratified  or  acceded  to  the  Conven- 
tion in  1986.  Some  success  was  seen  in  fishing 
treaties  and  protection  of  marine  mammals.  Re- 
newed concern  surfaced  regarding  pollution  of  the 
oceans.  Specific  issues  discussed  include  deep 
seabed  mining,  protection  of  marine  species,  plas- 
tics pollution,  ocean  incineration,  oil  spill  liability, 
and  territorial  disputes.  (Sec  also  W89-0I515)  (Au- 
thor's abstract) 
W89-0I5I8 


SAND  RIGHTS:  USING  CALIFORNIA'S 
PUBLIC  TRUST  DOCTRINE  TO  PROTECT 
AGAINST  COASTAL  EROSION, 

M.  A.  Corfield. 

San  Diego  Law  Review,  Vol.  24,  No.  3,  p  727-750 

May/June  1987. 

Descriptors:  'Beaches,  'Beach  erosion,  'Legal  as- 
pects, 'Sand,  'Recreation,  Sand  rights,  Public 
Trust  Doctrine,  Public  beaches,  Economic  aspects. 
Dam  effects. 

Since  the  1950s  many  rivers  and  streams  running 
from  inland  areas  to  the  California  coastline  have 
been  dammed  for  water  supply  and  flood  control. 
The  reduced  streamflow  has  resulted  in  much  less 
sand  being  transported  to  California  beaches  to 
replace  sand  lost  through  coastal  erosion.  Conse- 
quently, much  of  the  coastline  is  eroding  at  an 
alarming  rate.  The  public  trust  doctrine  provides 
that  the  tidelands  are  held  in  trust  by  the  state  for 
the  benefit  of  the  public.  Most  legislation  regarding 
the  public  trust  doctrine  has  focused  on  ownership 
interests  in  public  trust  resources.  This  comment 
argues  for  a  system  of  public  rights  to  the  sand  that 
makes  up  public  beaches.  A  system  of  sand  rights 
would  provide  a  basis  for  judicial  enforcement  of 
the  state's  fiduciary  duty  to  maintain  beaches  in  the 
face  of  threats  to  sand  supply.  (Author's  abstract) 
W89-01519 


LANDS  AND  NATURAL  RESOURCES, 

S.  L.  Schmelter. 

Denver  University  Law  Review,  Vol.  64,  No.  2.  D 

295-327,  1987. 

Descriptors:  'Water  law,  'Legal  aspects,  'Naviga- 
tion, 'Water  use,  'Land  use,  'Resources  manage- 
ment, Boundary  disputes,  American  Indians,  Court 
decisions. 

During  the  period  1980-1986,  the  Tenth  Circuit 
Court  of  Appeals  handed  down  five  lands  and 
natural  resources  opinions  which  merit  review. 
The  first  case  revisits  a  controversial  Indian  reser- 
vation boundary  dispute.  A  pair  of  cases  address 
navigational  waters  issues:  the  first  concerns  the 
impact  of  navigational  servitude  on  Indian  lands, 
the  second  deals  with  a  quiet  title  argument.  The 
fourth  case  resolves  a  mineral  patent  question.  The 
final  case  surveyed  deals  with  an  environmental 
impact  statement  related  to  a  major  water  diver- 
sion project.  These  five  lands  and  natural  resources 
decisions  reflect  an  inconsistent  approach  taken  by 
the  Tenth  Circuit:  two  of  the  cases  adhere  to  the 
Tenth  Circuit's  traditional  approach  in  protecting 
regulatory  power  which  governmental  agencies 
wield  over  lands  and  natural  resources,  while  three 
of  the  cases  demonstrate  a  departure  from  the 
traditional  deference  to  governmental  authority. 
(Author's  abstract) 
W89-01527 


ENVIRONMENTAL  CONTROLS  OVER  GEO- 
THERMAL  ENERGY  EXPLOITATION, 

Melbourne  Univ.,  Parkville  (Australia).  School  of 

Law. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01528 


PRIVATE  RIGHTS  AND  THE  PUBLIC  TRUST: 
OPPOSING  LAKESHORE  FUNNEL  DEVEL- 
OPMENT, 

D.  A.  Kagan. 

Boston     College     Environmental     Law     Review 

BCERDX,  Vol.  15,  No.  I,  p  105-134.  1987. 

Descriptors:  'Lakes,  'Environmental  effects, 
•Recreation  demand,  'Housing,  'Water  rights, 
•Water  law,  'Legal  aspects,  Water  pollution,  Fish, 
Wildlife,  Regional  development,  Public  Trust 
Doctrine,  Common  law,  Water  use. 

The  author  suggest  a  common  law  doctrine  that  a 
riparian  owner  can  raise  in  opposition  to  funnel 
development.  In  states  where  lakes  are  owned  by 
the  public  and  held  in  trust  by  the  state,  members 
of  the  public  may  sue  the  state  under  the  public 
trust  doctrine  for  violating  the  trust.  The  public 
trust  doctrine  is  still  developing,  and  cases  apply- 


ing the  doctrine  in  opposition  to  funnel  develop- 
ment have  not  been  reported.  The  author  discusses 
why  the  public  trust  doctrine  is  a  valid  legal  basis 
for  opposing  a  developer's  plans  for  funnel  devel- 
opment. Funnel  development  projects  allow  a  de- 
veloper to  capitalize  on  the  expanding  market  for 
vacation  homes  with  water  access.  The  projects 
yield  significant  profits  for  developers.  Funnel  de- 
velopments, however,  can  have  significant  detri- 
mental effects  on  lakes.  They  can  cause  serious 
environmental  degradation  through  increasing  the 
intensity  of  recreational  use  and  by  introducing 
various  pollutants  to  the  waterway.  This  degrada- 
tion can  cause  an  irreversible  decline  in  water 
quality,  accompanied  by  declining  populations  of 
fish  and  wildlife.  The  author  concludes  that  courts 
should  permit  riparian  owners  to  bring  suit  based 
on  the  public  trust  doctrine  in  opposition  to  funnel 
development.  (Roseman-PTT) 
W89-01529 


KEY  TO  PREVENTING  CONTAMINATION  OF 
GROUNDWATER  BY  PETROLEUM  PROD- 
UCTS: FLORIDA'S  SUPER  ACT, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For   primary   bibliographic   entry   see   Field   5G 

W89-01531 


USE  OF  RISK  ASSESSMENT  TO  DEFINE  A 
CORRECTIVE  ACTION  PLAN  FOR  LEAKING 
UNDERGROUND  STORAGE  TANKS, 

Gradient  Corp.,  Cambridge,  MA. 
M.  F.  Conway,  and  S.  H.  Boutwell. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.   1987.  p  19-40,  3  fig,  4  tab,   11  ref. 

Descriptors:  'Storage  tanks,  'Cleanup  operations, 
'Groundwater  pollution,  'Water  pollution  preven- 
tion, 'Project  planning,  Hazardous  wastes,  Leak- 
age, Risks,  Site  selection,  Case  studies,  Waste  dis- 
posal, Massachusetts,  Benzenes,  Public  health, 
Water  pollution  effects,  Path  of  pollutants. 

Under  Subtitle  I  of  the  Hazardous  and  Solid  Waste 
Amendments  of  1984  (RCRA),  EPA  is  required  to 
develop  and  implement  a  comprehensive  regula- 
tory program  for  underground  storage  tanks 
(UST).  UST  systems  have  been  a  major  source  of 
concern  due  to  releases  of  petroleum  and  hazard- 
ous substances  to  the  environment,  particularly 
groundwater.  EPA  has  recently  published  a  pro- 
posed rule  under  Subtitle  I  for  technical  require- 
ments involving  leak  detection  and  prevention, 
financial  responsibility,  and  corrective  action  for 
all  USTs  containing  regulated  petroleum  and  haz- 
ardous substances.  This  paper  evaluates  EPA's 
proposed  risk  assessment  process  for  defining  a 
corrective  action  program,  and  provides  an  inte- 
grated site  investigation/risk  assessment  approach 
to  address  development  of  clean-up  criteria.  A 
UST  release  exposure/risk  assessment  case  study  is 
provided  to  illustrate  this  approach  to  develop 
criteria  for  the  cleanup  of  petroleum  product  con- 
stituents in  the  subsurface  environment  at  a  UST 
site  in  a  suburban  community  in  Massachusetts. 
(See  also  W89-01530)  (Author's  abstract) 
W89-OI533 


STUDY  OF  CURRENT  UNDERGROUND  IN- 
JECTION CONTROL  REGULATIONS  AND 
PRACTICES  IN  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01579 


TREATMENT  AND  DISPOSAL  TECHNOL- 
OGIES FOR  LIQUID  HAZARDOUS  WASTES 
ALTERNATIVES  TO  SUBSURFACE  INJEC- 
TION, 

Engineering-Science,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-0I594 
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ECONOMIC  IMPACTS  OF  ALTERNATIVE 
TECHNOLOGIES  FOR  TREATMENT  AND 
DISPOSAL  OF  LIQUID  HAZARDOUS 
WASTES, 

Engineering-Science,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01595 


FOCUS  ON  RESEARCH  NEEDS, 

Texas  Univ.  at  Austin. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01597 

CYANIDE  CONTAMINATION  NEAR  ELK 
CITY,  IDAHO:  THE  REGULATORY  IMPLICA- 
TIONS, 

Idaho  State  Dept.  of  Health  and  Welfare,  Boise. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01685 

USE  OF  WETLANDS  FOR  WASTEWATER 
TREATMENT  AND  EFFLUENT  DISPOSAL:  IN- 
STITUTIONAL CONSTRAINTS, 

Environmental    Protection   Agency,   Washington, 

DC. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01855 

ENVIRONMENTAL  IMPACT  ASSESSMENT, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see   Field   6G. 

W89-01874 


TOWN  AND  COUNTRY  PLANNING, 

Ministry   of  Works   and   Development,   Dunedin 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-01875 


Descriptors:  'Natural  waters,  *New  Zealand, 
•Water  conservation,  *Water  resources  develop- 
ment, 'Regulations,  Hydroelectric  plants,  Site  se- 
lection, Roads,  Public  relations,  Statutes,  Manage- 
ment planning. 

The  Nature  Conservation  Council's  files  on  hydro- 
electric power  development  proposals  in  New 
Zealand  over  the  past  24  years  are  a  valuable 
historical  record  which  it  willingly  shares  with 
other  organizations,  within  the  Government  and 
outside  it.  In  1980  the  council  crystallized  its  accu- 
mulated knowledge  and  experience  related  to  hy- 
droelectric power  development  and  the  conserva- 
tion of  biological,  landscape  and  other  values  into 
the  policy  statements  which  appear  in  this  article. 
Many  of  the  developments  associated  with  any 
power  scheme,  not  just  hydro-schemes,  come 
under  investigation  by  the  Nature  Conservation 
Council.  These  include  roading  and  the  siting  of 
transmission  lines,  substations  and  communications 
towers.  Where  possible,  the  procedure  of  discus- 
sion at  the  planning  stage  and  site  inspection  is 
followed.  Over  the  years  considerable  progress  has 
been  made  in  ensuring  that  biological  and  land- 
scape values  are  protected.  Greater  public  aware- 
ness of  nature  conservation  values  has  contributed 
to  this  success  also.  However,  the  protection  of 
these  values  to  the  extent  recommended  by  the 
council,  or  to  the  satisfaction  of  all  individuals  or 
groups  with  conservation  interests,  has  not  always 
been  achieved.  In  the  council's  experience  direct 
confrontation  generally  achieves  little  by  way  of 
protecting  landscape  and  biological  values.  The 
statutory  planning  procedure  and  hearings,  as  pres- 
ently conducted,  sometimes  achieve  more  but  are 
costly  in  time,  money  and  manpower.  By  far  the 
most  satisfactory  solutions  have  been  achieved 
through  discussions  with  interested  parties  at  the 
earliest  stages  of  planning  and,  for  large-scale, 
long-term  projects,  a  continuing  involvement 
throughout  development  until  the  project  is  com- 
pleted. (See  also  W89-01871)  (Lantz-PTT) 
W89-01878 


WATER  RIGHTS  AT  THE  NATIONAL  AND 
REGIONAL  LEVEL, 

Ministry  of  Energy,  Wellington  (New  Zealand). 

Electricity  Div. 

J.  C.  Town,  and  D.  C.  Best. 

IN:   Aquatic   Biology   and   Hydroelectric   Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.    1987.   p  49-58,  2   tab,   6  ref. 

Descriptors:  'Water  rights,  'Regional  planning, 
'National  planning,  'New  Zealand,  Water  law, 
Institutions,  Water  policy,  Water  quality  regula- 
tions. 

Natural  waters  in  New  Zealand  cannot  be  utilized 
for  hydroelectric  power  generation  without  appro- 
priate water  rights.  This  chapter  outlines  the  pro- 
cedures adopted  for  the  issue  of  Crown  and  local 
water  rights.  Mechanisms  for  setting  maximum  and 
minimum  lake  levels  and  river  minimum  flows  are 
also  presented.  The  responsibilities  and  composi- 
tion of  Regional  Water  Boards  and  national  water 
quality  classification  standards  are  detailed.  The 
role  of  the  National  Water  and  Soil  Conservation 
Authority  in  the  granting  of  Crown  water  rights  is 
also  explained.  (See  also  W89-01871)  (Lantz-PTT) 
W 89-0 1876 


WILD    AND    SCENIC    RIVERS:    CONSERVA- 
TION  AND  NATURAL  WATER   AMENITIES, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  6F. 

W89-01877 


SUBMISSIONS,  RECOMMENDATIONS  AND 
OBJECTIONS:  THE  NATURE  CONSERVA- 
TION COUNCIL'S  EXPERIENCE, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

C.  W.  Burns,  and  P.  D.  Crisp. 

IN:   Aquatic    Biology   and    Hydroelectric    Power 

Development  in  New  Zealand.  Oxford  University 

Press,   New   York.    1987.   p   75-86,   3   tab,   6   ref. 


Ninth  Volume.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Philadelphia,  PA,  April  14- 
16,  1985.  ASTM  Special  Technical  Publication 
921,  1986.  p  25-41,  103  ref. 

Descriptors:  'Ecosystems,  'Environmental  law, 
'Legal  aspects,  'Environmental  effects,  Aquatic 
toxicology,  Regulations,  Ocean  Discharge  Criteria, 
Aquatic  environment. 

Differences  between  the  ecosystem  protected  by 
federal  laws  and  the  ecosystem  that  can  be  defined 
by  systems  ecologists  are  examined.  Today,  there 
are  a  number  of  laws  that  make  specific  reference 
to  'aquatic  ecosystems,'  often  in  terms  of  their 
structure,  function,  integrity,  and  stability.  One 
example  is  the  Ocean  Discharge  Criteria  (ODC) 
regulations  for  issuance  of  a  National  Pollution 
Discharge  Elimination  System  (NPDES)  permit. 
The  applicant  is  required  to  'determine  the  nature 
and  degree  of  effect  that  the  proposed  discharge 
will  have,  both  individually  and  cumulatively,  on 
the  structure  and  function  of  the  aquatic  ecosys- 
tems and  organisms.'  These  ODC/NPDES  regula- 
tions also  protect  against  'unreasonable  degrada- 
tion' defined  as  'significant  adverse  changes  in  eco- 
system diversity,  productivity,  and  stability...'  Our 
environmental  laws  assume  that  ecosystems  will 
have  legally  definable  behaviors,  interpretable  in 
terms  of  stability  and  disturbance.  But  the  question 
then  becomes  whether  the  science  of  systems  ecol- 
ogy is  sufficiently  advanced  and  wells  supplied 
with  quantitative  information  to  provide  these  in- 
terpretations. Or,  whether  the  language  of  the  law 
presupposes  a  level  of  sophistication  not  yet  for- 
malized in  ecological  exegesis.  This  paper  examines 
where  the  state  of  the  art  of  systems  ecology  meets 
the  expectations  of  the  law,  and  where  it  does  not. 
(See  also  W89-01892)  (Author's  abstract) 
W89-01895 


AQUATIC  NOXIOUS  PLANTS  LEGISLATION, 

Ruakura  Soil  and  Plant  Research  Station,  Hamil- 
ton (New  Zealand). 
L.  M.  Harper 

IN:  Aquatic  Biology  and  Hydroelectric  Power 
Development  in  New  Zealand.  Oxford  University 
Press,  New  York.  1987.  p  87-93,  3  ref. 

Descriptors:  'Aquatic  plants,  'Legislation,  'New 
Zealand,  'Aquatic  weed  control,  'Aquatic  weeds, 
Weeds,  Economic  aspects. 

A  weed  interferes,  through  some  characteristic  of 
its  biology,  life  habit  or  habitat,  with  human  use  of 
the  environment.  The  use  of  legislation  to  aid  the 
control  of  such  plants  has  a  long  history  in  New 
Zealand.  The  main  emphasis  has  been  on  the  con- 
trol of  terrestrial  plants  which  affect  the  farming 
industry,  and  only  recently  has  there  been  a  re- 
quirement for  legislation  to  aid  in  aquatic  plant 
control.  This  chapter  discusses  the  development  of 
a  legislative  and  administrative  framework  to  deal 
with  nuisance  aquatic  plants.  Limitation  of  the 
Noxious  Plants  Act  are:  (1)  a  lack  of  knowledge  of 
aquatic  plant  problems  and  their  control,  by  both 
field  personnel  and  the  noxious  plants  administra- 
tion. There  was  also  a  lack  of  water  managers  in 
the  administration  structure;  (2)  the  coordination 
of  control  work.  Aquatic  weed  problems  are  com- 
monly catchment-bound  and  control  must  there- 
fore be  coordinated  on  a  catchment  basis;  and  (3) 
the  definition  of  the  occupier  of  waterways  had 
not  been  clearly  resolved  and  stated.  Without  the 
definition  of  occupier,  central  to  the  Noxious 
Plants  Act,  it  was  impossible  to  require  a  financial 
commitment  or  enforce  any  aquatic  plant  control 
measures,  using  the  legislation.  (See  also  W89- 
01871)  (Lantz-PTT) 
W89-01879 

SYSTEMS  ECOLOGY  AND  ENVIRONMEN- 
TAL LAW:  DO  THEY  SPEAK  THE  SAME  LAN- 
GUAGE, 

Envirosphere  Co.,  Bellevue,  WA. 
R.  M.  Emery,  and  G.  G.  Mattson. 
IN:  Aquatic  Toxicology  and  Environmental  Fate: 


ENVIRONMENTAL         CONDITIONS         FOR 
WATER  RESOURCES  PROJECTS, 

For   primary   bibliographic   entry   see   Field   6G. 
W89-01991 

WATER  REUSE  AND  RECYCLING  IN  INDUS- 
TRY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5D. 
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COMMUNITY  INVOLVEMENT:  THE  CATA- 
LYTIC FACTOR  IN  WASTE  MANAGEMENT, 

Winsor  Associates,  Ardmore,  PA 
E.  W.  Winsor. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  373-377,  7  ref. 

Descriptors:  'Waste  management,  'Management 
planning,  Local  jurisdiction,  Public  participation, 
Site  selection,  Political  aspects. 

A  successful  community  relations  program  must 
have  several  characteristics.  First,  it  must  involve  a 
commitment  from  the  management  team  to  work 
openly  with  the  public.  Second,  it  must  be  suffi- 
ciently flexible  so  that  the  public  can  be  brought 
into  the  process  early  enough  and  in  clearly-de- 
fined ways  so  that  local  officials  and  leaders  feel 
that  they  have  control  over  what  is  happening  in 
their  community.  Third,  despite  the  criticisms  and 
comments,  which  can  sometimes  border  on  harass- 
ment, the  siting  and  operational  processes  must  be 
open  to  public  scrutiny.  The  operator  of  a  waste 
management  facility  must  be  prepared  to  operate 
in  a  goldfish  bowl.  The  firm  that  is  able  to  develop 
such  a  community  relations  and  communications 
program  will  increase  the  probability  of  its  success 
immeasurably.  Such  a  program  may  well  provide 
the  catalyst  necessary  to  successfully  site  and  oper- 
ate waste  management  facilities.  (See  also  W89- 
02006)  (Lantz-PTT) 
W 89-02041 
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WISCONSIN  GROUNDWATER  QUALITY 
STANDARDS:  CAN  WASTEWATER  LAND 
TREATMENT  SYSTEMS  MEET  THEM, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Div.  of  Environmental  Standards. 
D.  K.  Sauer,  and  S.  Scott. 

IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  767-774,  1  fig,  6  tab,  9  ref. 

Descriptors:  'Water  pollution  prevention,  ♦Wis- 
consin, 'Groundwater  quality,  'Land  disposal, 
'Standards,  Wastewater  disposal,  Regulations, 
Legislation,  Nitrogen,  Soil  types,  Chlorides,  Dis- 
solved solids,  Anions,  Groundwater  pollution. 

Chapter  NR  140,  Groundwater  Standards,  of  the 
Wisconsin  Dept.  of  Natural  Resources,  is  a  com- 
plex rule  which  specifies  that  numerical  ground- 
water standards  apply  at  specific  locations.  Current 
wastewater  land  application  systems  have  general- 
ly   been    effective    in    limiting    the   carbonaceous 
oxygen  demand  requirements  in  the  groundwater. 
For  those  systems  located  on  sandy-coarse  grained 
soil  types,  nitrogen  application  rates  need  to  be 
limited  to  the  nitrogen  requirements  of  the  grow- 
ing cover  crop.  This  should  reduce  the  nitrogen 
increases  in  the  groundwater  found  to  be  occurring 
currently.  Total  dissolved  solids  and  chlorides  are 
two  groundwater  parameters  which  are  often  ele- 
vated for  both  slow  rate  and  high  rate  land  treat- 
ment systems.  Chloride  impacts  can  be  minimized 
by    segregated    high    chloride   containing    wastes 
from    the    land    treatment    system.    Groundwater 
standard  exceedances  for  total  dissolved  solids  will 
probably   occur   at   most   sites   regardless   of  the 
quality  of  applied  wastewater.  These  exceedances, 
however,  can  be  minimized  by  improving  the  oper- 
ation and  maintenance  of  the  land  treatment  system 
and  reducing  the  hydraulic  application  rates.  Ana- 
lytical groundwater  models  are  being  used  to  fur- 
ther document  chloride  and  other  anion  impacts  on 
the  groundwater.  Reliability  of  these  models  needs 
to  be  improved  by  better  definition  of  input  param- 
eters. Initial  findings  from  the  groundwater  models 
have  confirmed  existing  information  that  the  high 
rate     land     disposal     systems     (rapid     infiltration 
system)   have  a  high   potential   to   impact  anion- 
cation  groundwater  concentration.  (See  also  W89- 
02006)  (Lantz-PTT) 
W89-02080 


INDUSTRIAL  WASTES  AND  SOIL  LEAD  CON- 
CENTRATION AS  A  BASIS  FOR  REMEDIAL 
OR  OTHER  ACTION, 

Missouri  Univ.-Rolla.  Environmental  Research 
Center. 

B.  G.  Wixson,  A.  Ghazifard,  and  B.  E.  Davies. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1988.  p  787-791,  3  fig,  1  tab,  14  ref. 

Descriptors:  'Toxic  wastes,  'Industrial  wastes, 
•Standards,  'Soil  contamination,  'Lead,  Remedies, 
Toxicity,  Hydrogen  ion  concentration.  Landfills, 
Waste  disposal. 

Realistic  guidelines  are  needed  to  identify  lead 
levels  in  soil  which  imply  contamination  or  indi- 
cate the  need  for  remedial  action.  Based  on  existing 
scientific  information  and  interim  soil  lead  guide- 
lines used  to  protect  human  health  in  Britain  and 
Canada,  it  seems  logical  to  propose  1,000  micro- 
grams/g  soil  lead  for  industrial  (open  spaces  or 
parks)  purposes  and  500  micrograms/g  lead  for 
soils  which  are  used  for  growing  vegetables  for 
consumption  where  maximum  contact  exposure  to 
children  might  occur,  such  as  in  residential  areas. 
Guidelines  must  take  pertinent  factors  into  account 
such  as  having  a  soil  pH  above  5.6,  the  influence  of 
organic  matter,  the  presence  of  chelating  com- 
pounds and  site  specific  geologic  conditions  that 
might  affect  metal  mobility.  The  use  of  soil  lead 
sample  patterns  to  determine  possible  areas  for 
remedial  action  is  illustrated  here  by  research  on  a 
former  landfill  site  near  Kansas  City,  MO.  (See 
also  W89-02006)  (Lantz-PTT) 
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HEAVY    METALS    IN    WASTEWATER    AND 
SLUDGE  TREATMENT  PROCESSES 

VOLUME  I:  SOURCES,  ANALYSIS,  AND  LEG- 
ISLATION. 

For  primary  bibliographic  entry  see  Field  5A 
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POLLUTION  CONTROL  LEGISLATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

P.  W.  W.  Kirk. 

IN:    Heavy    Metals    in    Wastewater    and    Sludge 

Treatment  Processes.  Volume  I:  Sources,  Analysis, 

and  Legislation.  CRC  Press,  Boca  Raton,  Florida, 

1987.  p  65-103,  28  tab. 

Descriptors:  'Water  pollution  control,  'Legisla- 
tion, 'Heavy  metals,  'Europe,  Regulations,  Public 
health,  Arsenic,  Cadmium,  Chromium,  Mercury, 
Lead,  Selenium,  Industrial  wastewater,  Sludge  dis- 
posal, Wastewater  disposal,  Wastewater  treatment. 
Standards. 

The  primary  objective  of  the  guidelines  and  legis- 
lation reviewed  is  to  protect  public  health  via  the 
promulgation  and  enforcement  of  standards.  Pro- 
tecting raw  water  quality  represents  a  change  in 
emphasis  which  has  occurred  as  a  direct  result  of 
the  increasing  indirect  reuse  of  water  for  potable 
supply.  This  change  is  reflected  in  the  directive 
promulgated  by  the  Council  of  the  European  Com- 
munities (CEC)  which  specifies  maximum  metal 
concentrations  in  raw  water  intended  for  potable 
water  abstraction  at  varying  levels  of  treatment. 
The  derivation  of  potable  water  standards  is  open 
to  the  varying  interpretation  of  available  data  by 
each  national  or  international  authority.  For  the 
most  regulated  metals,  namely  As,  Cd,  Cr,  Hg,  Pb, 
and  Se,  the  World   Health  Organization  (WHO) 
Guidelines  maximum  concentrations  are  identical 
to  those  stipulated  by  the  CEC,  whereas  the  U.S. 
EPA  standards  are  less  stringent  for  Cd  and  Hg, 
and  the  USSR,  standards  are  more  stringent  for 
Se,   but  less  stringent  for  Pb.   Protection  of  the 
aquatic  environment  has  prompted  the  CEC  and 
EPA  to  promulgate  discharge  limits  for  certain 
metal-bearing   industrial   effluents.    Discharges   of 
Hg  by  the  chlor-alkali  industry  for  example,  are 
subject  to  more  stringent  limits  in  the  U.S.  The 
concept   of  limit   values   for   metals   in   effluents, 
although  favored  by  most  member  states,  has  not 
been  adopted  by  the  U.K.  whose  system  is  based 
on  the  application  of  Environmental  Quality  Ob- 
jectives  (EQOs).   The   EQO   approach   has  been 
reflected  in  the  CEC  directives  concerning  Hg  and 
Cd   discharges   which   incorporate   water   quality 
objectives  applicable  to  fresh  water,  estuarine,  and 
seawater.  The  stability/immobility  of  heavy  metals 
during  sludge  treatment  and  at  the  ultimate  dispos- 
al site  are  critical  in  determining  the  safety  of  the 
disposal  operation.  Heavy  metals  present  in  sewage 
sludges  give  cause  for  concern  in  four  areas:  (1) 
Human  health,  when  sludge  is  applied  to  agricul- 
tural land  or  disposed  to  sea;  (2)  Adverse  effects  on 
biological  sludge  treatment;  (3)  Adverse  effects  on 
the  receiving  environment;  and  (4)  Effects  on  sur- 
face and  groundwater  quality  when  sludge  is  ap- 
plied to  land.  As  a  consequence  of  these  concerns, 
guidance  on  the  disposal  of  sewage  sludge  to  land 
and  in  the  marine  environment  has  been  given  in 
the  U.K.  (See  also  W89-02097)  (Lantz-PTT) 
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OVERVIEW  OF  THE  EFFECTIVENESS  OF  CA- 
NADIAN CHLOR-ALKALI  MERCURY  REGU- 
LATIONS, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5G 
W89-02135 


UNITING  HABITAT  QUALITY  AND  FISHERY 
PROGRAMS  IN  THE  GREAT  LAKES, 

Great    Lakes    Fishery   Commission,    Ann    Arbor, 

ML, 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02141 


ADMINISTRATION  OF  THE  FISH  CONTAMI- 
NANT PROGRAM  IN  A  DECENTRALIZED 
STATE  AGENCY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
L.  A.  Nielsen. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  251-264,  1  fig,  1  tab,  5  ref. 

Descriptors:  'Water  pollution  control,  'Fish, 
'Wisconsin,  'Project  planning,  'Water  pollution 
effects,  'State  jurisdiction,  'Institutions,  Manage- 
ment planning,  Fisheries,  Fishing,  Public  participa- 
tion. 

Isolated  problems  with  chemical  contamination  of 
Wisconsin  fish  require  the  Department  of  Natural 
Resources  to  issue  fish  consumption  advisories  for 
recreational  anglers  and  other  fish  consumers.  Be- 
cause the  department  is  decentralized,  many 
groups  share  responsibility  for  the  advisories.  The 
absence  of  clear  roles  for  these  groups  in  the  past 
has  resulted  in  poor  internal  communication,  non- 
rational  data  interpretation  and  contradictory 
public  statements.  A  year-long  evaluation  of  the 
program  has  produced  a  new  operating  procedure 
designed  to  assure  both  agency-wide  review  of 
data  and  decisions,  and  public  announcements  that 
are  timely  and  consistent.  The  new  procedure  is  a 
4-stage  process  that  features  redefinition  of  the 
sampling  year,  annual  analysis  of  data  (except  in 
emergencies),  and  extensive  liason  between  field 
and  staff  and  between  fishery  and  water  resources 
managers.  (See  also  W89-02137)  (Author's  ab- 
stract) 
W89-02150 


LEGAL       AND       PUBLIC       INFORMATION 
CHANGE  NEEDED, 

National    Fisheries   Inst.,    Inc.,   Washington,   DC. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-02152 


MICHIGAN'S  PROCESS  FOR  REGULATING 
TOXIC  SUBSTANCES  IN  SURFACE  WATER 
PERMITS, 

Michigan   Dept.   of  Natural   Resources,   Lansing. 

Surface  Water  Quality  Div. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02154 


WASTE:  THE  ENIGMA  OF  THE  80*S, 

Limno-Tech,  Inc.,  Ann  Arbor,  MI. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-02156 


WEALTH  GENERATOR  OR  ENVIRONMEN- 
TAL PROTECTOR.  THE  APPROACH  OF  A 
CHEMICAL  COMPANY  TO  PROCESS  AND 
PRODUCT  DEVELOPMENT  UNDER  IN- 
CREASING ENVIRONMENTAL  PRESSURES, 
Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). 

J.  R.  Lawrence. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
III:  Sources,  Fate,  and  Controls  of  Toxic  Contami- 
nants. Lewis  Publishers,  Chelsea,  Michigan,  1988. 
p  121-149,  5  fig,  4  tab,  12  ref. 

Descriptors:  'Water  pollution  prevention,  'Chemi- 
cal industry,  'Management  planning,  Environmen- 
tal protection,  Imperial  Chemical  Industries,  Eng- 
land, Economic  aspects. 

The  chemical  industry's  task  is  to  produce  prod- 
ucts that  world  markets  want  and  in  doing  so  to 
make  sufficient  profit  to  reward  those  who  provide 
the  capital,  to  ensure  its  continuing  development 
and  also  to  do  so  in  harmony  with  society.  It  is  in 
this  last  respect  that  environmental  pressures  must 
be  accommodated.  Policies  cannot  respond  to  en- 
vironmental constraints  alone  but  must  achieve  a 
balance  between  costs,  product  performance  and 
environmental  performance.  Good  management 
and  new  technology  provide  a  pay-off  that  is 
shared  in  these  three  dimensions.  It  is  dangerously 
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misleading  to  claim  that  tighter  environmental  con- 
trols and  more  stringent  legislation  is  necessarily 
beneficial  economically.  The  benefits  of  an  im- 
proved environment  are  for  the  most  part  not 
quantifiable  in  money  terms.  In  policies  and  deci- 
sions, a  value  judgement  is  affected  in  which  envi- 
ronmental performance  is  traded  against  cost  and 
product  performance.  Imperial  Chemical  Indus- 
tries (ICI),  in  Brixham,  England,  has  achieved  an 
enviable  reputation  for  its  approach  to  environ- 
mental matters  and  received  a  number  of  awards 
for  processes  and  products  that  reflect  this  ap- 
proach. In  developing  new  sites  in  the  UK,  ICI  has 
responded  to  the  long  established  and  extensive 
laws  for  planning  control.  In  addition,  the  Europe- 
an Economic  Commission  has  produced  a  directive 
requiring  a  formal  Environmental  Impact  Assess- 
ment for  major  new  developments.  ICI  manage- 
ment believes  that  of  greater  importance  is  the 
internal  management  process  whereby  significant 
environmental,  in  the  very  broadest  sense  of  the 
word,  impact  is  explored  in  order  to  maximize  the 
chance  of  a  successful  project  that  is  accepted  by 
the  community.  These  concepts  are  developed  and 
illustrated  by  reference  to  specific  projects,  proc- 
esses and  products.  (See  also  W89-02155)  (Au- 
thor's abstract) 
W89-02163 


TRANSBOUNDARY  MANAGEMENT  OF 
LARGE  LAKES:  EXPERIENCE  WITH  THE 
GREAT  LAKES  OF  NORTH  AMERICA, 

Northwestern    Univ.,    Evanston,    IL.    Center   for 
Urban  Affairs  and  Policy  Research. 
L.  Botts. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  47-61,  6  ref. 

Descriptors:  *Great  Lakes,  *Canada,  'Internation- 
al commissions,  "Treaties,  "Water  management. 
Legal  aspects,  Channels,  Lakes,  Public  policy,  His- 
tory. 

The  Great   Lakes  of  North  America  divide  the 
continent  politically  but  unite  the  United  States 
and  Canada  in   transboundary   resource  manage- 
ment by  treaty.  For  three-quarters  of  a  century,  the 
1909   Boundary    Waters   Treaty   has    provided    a 
model  for  peaceful  cooperative  resource  manage- 
ment across  an  international  border.  For  the  Great 
Lakes,  the  treaty  provides  procedures  for  bi-na- 
tional  management  of  water  quantity  and  water 
quality.  Concern  about  quantity  led  to  negotiation 
of  the  treaty  with  a  provision  that  later  provided 
the  framework  for  the  Great  Lakes  Water  Quality 
Agreement.  The  formal  responsibility  for  adminis- 
tering the  treaty  and  the  Great  Lakes  Agreement 
rests  with  the  International  Joint  Commission  of 
Canada  and  the  United  States  (IJC).  This  uniquely 
independently  bi-national  agency  was  established 
by  the  1909  Treaty.  The  Treaty's  designers  mainly 
considered     management     of    levels     and     flows 
through  certain  connecting  channels.  Still,  the  in- 
stitutions and  processes  they  established  provided 
precedents  that   would  be  followed   later  in  the 
Great  Lakes  Water  Quality  Agreement.  Perhaps 
the  greatest  testimony  to  their  foresight  is  the  fact 
that  the  IJC  has  split  along  national  lines  in  fewer 
than  half  a  dozen  of  over  100  decisions  in  almost 
75  years.  Both  boards  submit  annual  reports  to  the 
IJC.  Both  the  board  reports  and  the  IJC  reports 
serve  several  purposes.  First,  they  provide  a  histor- 
ical  record   of  activities   under   the    Agreement. 
Second,  the  annual  reports,  particularly  from  the 
Science  Advisory  Board  and  its  subsidiary  units, 
provide  a  forum  for  technical  and  scientific  experts 
to  raise  policy  issues  for  consideration.  The  third 
function  is  to  make  the  boards  and  indirectly  the 
governments  accountable  to  the  public.  (See  also 
W89-02176)  (Lantz-PTT) 
W89-02179 

TRANSBOUNDARY  MANAGEMENT  OF  LAKE 
GENEVA, 

Republic  et  Canton  de  Geneve,  Suisse.  Dept.  des 

Traveaux  Publics. 

P.  A.  Spoerli. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 


IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  63-76,  6  fig. 

Descriptors:  "Lake  Geneva,  "International  com- 
missions, "France,  "Switzerland,  "Water  manage- 
ment, "Water  pollution  prevention,  "Regulations, 
Water  quality  control.  Environmental  protection, 
Fertilizers,  Wastewater  treatment,  Phosphates. 

The  four  main  tasks  mentioned  in  the  Agreement 
establishing    the    Commission    on    Lake    Geneva 
water  quality  are:  (1)  To  organize  and  have  all 
research  carried  out  necessary  to  the  understand- 
ing of  the  nature,  the  importance  and  the  sources 
of  pollution  and  to  exploit  the  results  of  this  re- 
search; (2)  To  recommend  to  the  contracting  gov- 
ernments what  measures  to  take  to  curb  existing 
pollution  and  prevent  all  future  pollution;  (3)  The 
commission  can  prepare  the  elements  of  an  interna- 
tional regulation  on  the  subject  of  water  quality  in 
Lake  Leman;  and  (4)  It  examines  any  other  issue 
pertinent    to    water    pollution.    The    International 
Commission  has  no  direct  power  of  decision.  The 
only  thing  it  can  do  is  recommend  to  its  member 
states  what  action  should  be  taken.  It  is  up  to  these 
states  to  implement  these  recommendations  within 
their  jurisdiction.  For  example,  the   1985  recom- 
mendations were:  (1)  to  extend  the  agreement  on 
phosphate  reduction,  because  of  its  positive  effects; 
(2)   to   generally   promote   the   use  of  detergents 
without  phosphates;  (3)  to  promote  the  construc- 
tion of  separate  sewage  collection  systems  and  to 
repair  and  upgrade  existing  sewerage  systems;  (4) 
to  reinforce  quality  control  of  effluents  of  sewage 
treatment  plants  by  providing  the  responsible  orga- 
nizations with  sufficient  resources;  and  (5)  to  un- 
dertake all  efforts  to  reduce  diffuse  pollution  by 
encouraging  rational  use  of  fertilizer  and  manure 
and  by  promoting  ways  of  cultivation  that  will 
reduce  soil  erosion.  The  application  of  these  rec- 
ommendations will  take  some  time,  depending  how 
motivated  the  different  states  are.  (See  also  W89- 
02176)  (Lantz-PTT) 
W89-02180 

INDUSTRIAL  SITING  IN  A  DEVELOPING 
COUNTRY  THE  CASE  OF  ARGENTINA  -  ITS 
CONTEXT  -  THE  ENVIRONMENTAL  DIMEN- 
SION, HAZARDOUS  WASTE  AND  LARGE 
LAKES, 

Indiana  Univ.  at  Bloomington. 
For   primary   bibliographic   entry   see   Field   6G. 
W89-02184 


research,  nor  in  language  problems  but  in  the  fact 
that  the  policy-making  institutions  for  large  lakes 
are  either  indeterminate  or  poorly  known.  Conse- 
quently, it  can  be  very  difficult  to  make  assess- 
ments which  are  truly  policy  relevant.  Without  a 
clearly  defined  well  functioning  policy-making 
context,  it  is  also  impossible  to  develop  effective 
institutions  for  policy-relevant  research  assess- 
ments. All  attempts  at  such  institutional  develop- 
ment at  the  international  level  have  thus  far  had 
only  modest  success.  In  practice,  policy-oriented 
research  assessments  for  international  policy  issues 
must  be  undertaken  ad  hoc,  much  as  international 
policy-making  itself  occurs.  The  two  examples  of 
cooperative  ventures  by  academies,  the  joint  ven- 
ture of  the  British  Royal  Society,  and  the  Swedish 
academy  and  the  assessment  of  the  Great  Lakes 
Water  Quality  Agreement  by  the  NAS  and  the 
Canadian  Royal  Society  -  are  probably  examples  of 
the  kind  of  assessments  which  it  will  be  necessary 
to  undertake  in  advancing  complex  policy  issues  in 
transjurisdictional  situations.  (See  also  W89-02176) 
(Lantz-PTT) 
W89-02187 


STRATEGIES  FOR  CONTROL  OF  NON-POINT 
SOURCE  POLLUTION, 

American  Farmland  Trust,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02186 


INTRODUCING  SCIENTIFIC  ANALYSIS  TO 
PUBLIC  POLICY  -  AN  INTERNATIONAL  PER- 
SPECTIVE, 

Dartmouth  Coll..  Hanover,  NH. 
K.  von  Moltke. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  179-188. 

Descriptors:  "Institutions,  "Public  policy,  "Inter- 
national commissions,  "Lake  management,  "Envi- 
ronmental protection,  Research  priorities,  Water 
pollution  prevention.  Policy  making. 

Policy  in  relation  to  natural  resources  is  unique 
among  policy  areas  in  its  focus  on  goods  which 
have  no  voice  of  their  own.  But  policy  is  made  by 
people,  and  through  the  articulation  of  goals  and 
social  means;  to  develop  environmental  policy  it  is 
essential  to  formulate  the  changes  which  occur  in 
nature  in  an  articulate  manner.  It  is  extremely 
difficult  to  obtain  assessments  of  research  with 
respect  to  a  transjurisdictional  ecosystem,  such  as 
like  large  lakes,  because  of  the  difference  which 
may  be  obtained  in  the  various  jurisdictions.  The 
major  difficulty  lies  not  in  the  absence  of  relevant 


SETTING  PRIORITIES  FOR  GREAT  LAKES 
ENVIRONMENTAL  QUALITY  RESEARCH, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-02188 

ROLE  OF  THE  NEWS  MEDIA  IN  DETERMIN- 
ING PUBLIC  POLICY  FOR  THE  GREAT 
LAKES, 

Globe  and  Mail,  Toronto  (Ontario). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-02189 

INTERNATIONAL  AGREEMENTS  AND 
STRATEGIES  FOR  CONTROLLING  TOXIC 
CONTAMINANTS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 
Inst. 

O.  L.  Loucks,  and  H.  A.  Regier. 
IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  235-247,  3  ref 

Descriptors:  "International  agreements,  "Water 
pollution  control,  "Water  quality  control,  "Toxic 
wastes,  "Hazardous  wastes,  Toxicity,  Data  acquisi- 
tion, Data  interpretation,  Information  exchange, 
Public  relations,  Public  policy. 

There  is  little  that  can  be  recognized  as  interna- 
tional strategy  for  controlling  contaminants.  An 
important  development  at  the  level  of  strategy  by 
the  political  leadership  is  the  announcement  of  a 
Cooperative  Agreement  in  controlling  Toxics  in 
the  Great  Lakes  by  the  Governors  of  the  Lake 
States  and  Provincial  Premiers  in  May  1986.  Two 
important     joint     institutions     were     established 
through  the  Agreement:  the  Water  Quality  Board 
and  the  Science  Advisory   Board.  The  main  re- 
sponsibilities of  these  two  joint  institutions  can  be 
summarized  as  follows:  (1)  Data  collection,  analy- 
sis and  distribution;  (2)  Advice  and  recommenda- 
tions by  the  joint  institutions;  (3)  Assistance  in  the 
coordination  of  joint  activities;  (4)  Investigations; 
and  (5)  Public  information.  In  viewing  the  progress 
to  date  under  the  Agreement  and  through  the  joint 
institutions,     the    NRC/RSC    Committee    (1985) 
made  the  following  major  findings:  (1)  The  past 
century  can  be  shown  to  have  had  a  record  of 
resource  degradation  in  the  basin,  intruding  more 
and  more  deeply  into  ecosystemic  processes,  ex- 
panding in  area  from  local  effects,  to  whole-lake 
effects,  to  the  whole  basin,  and  extending  in  dura- 
tion of  the  impact  from  brief  to  almost  irreversible; 
(2)  The  causes  of  these  impairments  are  now  more 
complex  and  have  become  less  evident;  and  (3) 
The  sequence  of  degradation,  subsequent  correc- 
tive measures,  which  are  only  partially  effective, 
and  the  prospects  of  new  environmental  impacts 
have  not  yet  been  brought  under  control.  (See  also 
W89-02 176)  (Lantz-PTT) 
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W89-0219I 

ECOSYSTEM  MANAGEMENT:  OVERCOMING 
JURISDICTIONAL  DIVERSITY  THROUGH 
LAW  REFORM, 

Canadian  Environmental   Law    Research  Founda- 
tion. Toronto  (Ontario). 
P.  Muldoon. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea 
Michigan,  1988.  p  249-265,  19  ref. 

Descriptors:  'Environmental  law,  'Environmental 
management,  'Legal  aspects,  'Great  Lakes,  'Envi- 
ronmental protection,  Jurisdiction,  Administration, 
Management  planning.  Public  policy. 

The  quest   for  uniform   rights  concerning  public 
participation  is  only  one  means  to  further  the  im- 
plementation of  ecosystem  management;  a  single 
dimension  in  a  multi-faceted  approach  needed  to 
address  the  problem  of  jurisdiction  diversity.  Other 
legal  initiatives  must  also  be  researched,  such  as 
the  study  the  Canadian   Environmental  Law  Re- 
search  Foundation   (CELRF)   initiated   following 
the  cross-border  litigation  study.   Reform  of  the 
legal  impediments  to  cross-border  litigation  within 
the  Great  Lakes  ecosystem  can  take  two  general 
routes.  The  first  route  would  be  to  advocate  that 
each  jurisdiction   remove  those  specific  common 
law  and  statutory  provisions  identified  as  barriers 
to  cross-border  litigation.  The  second  route  is  to 
develop  a   'model  statute'  which  includes  provi- 
sions that  would  vest  each  resident  of  the  ecosys- 
tem with  a  basic  array  of  environment  rights  -  the 
•Ecosystem   Rights  Act'.   The   Ecosystem   Rights 
Act   would   incorporate  the  following  principles: 
(1)  courts  and  administration  tribunals  within  eco- 
system jurisdictions  would  consider  the  ecosystem 
as  a  single  jurisdictional  unit  in  matters  relating  to 
its  protection,  conservation,  and  enhancement;  (2) 
every  person  residing  within  an  ecosystem  jurisdic- 
tion would  have  equal  access  to  the  courts  and 
administrative   tribunals  within   the  ecosystem   to 
participate  in  proceedings  relating  to  the  protec- 
tion, conservation,  and  enhancement  of  the  ecosys- 
tem, and  share  the  same  rights  to  relief  as  any 
other  person  of  the  jurisdiction  where  the  proceed- 
ing was  commenced;  (3)  in  any  proceeding  before 
a  court  or  tribunal  affecting  the  protection,  conser- 
vation,   or   enhancement    of   the    ecosystem,    the 
court-  or  tribunal  is  empowered  to  consider  the 
basin-wide  impacts  of  its  actions;  (4)  courts  have 
jurisdictions  over  any  polluter  within  the  ecosys- 
tem  and   will   not   bar  a  claim   solely   because  it 
related  to  injury  to  land  within  the  ecosystem  but 
outside  the  territorial  limits  of  the  jurisdiction;  (5) 
every  person  within  the  ecosystem  has  a  right  to 
bring  action  against  any  person  for  environment 
injury  or  an  order  to  restrain  any  activity  that  may 
cause  harm  to  the  ecosystem  or  violate  any  envi- 
ronmental law,  standard  or  permit,  even  though 
that   person   does  not   allege  any   personal   iniurv 
(See  also  W89-02 1 76)  (Lantz-PTT) 
W89-02192 


LAKE  RESOURCES  AND  FISHERIES  UTILI- 

ZATION  IN  HUBEI  PROVINCE, 

Hubei   Aquatic    Products  Science   Research   Inst. 

(China). 

For  primary  bibliographic  entry  see  Field  2H 

W89-02I93 


ENVIRONMENTAL     IMPACTS     OF     LARGE 
SCALE  HOG  PRODUCTION  FACILITIES, 

Michigan   State   Legislature,   Lansing.   Legislative 

Science  Office. 

For   primary   bibliographic   entry   see    Field    5G 

W89-02204 


DRINKING     WATER     STANDARDS:     THEIR 

DERIVATION  AND  MEANING, 

Environmental    Protection    Agency,    Washington 

DC.  Office  of  Drinking  Water 

For   primary   bibliographic   entry   see   Field    5G 

W89-022I0 


OVERVIEW  OF  MICHIGAN  GROUNDWATER 
LAW, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Re- 
source Development. 
P.  M.  Ryan,  and  L.  L.  Leighty. 
IN:    Rural    Groundwater    Contamination.    Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  305- 
322,  2  append. 

Descriptors:  'Michigan.  'Groundwater,  'Water 
law,  Water  use,  Groundwater  withdrawal,  Legal 
aspects.  Water  supply,  Drinking  water,  Law  en- 
forcement, State  jurisdiction,  Federal  jurisdiction 
Costs. 

Michigan  case  law  establishes  a  reasonable  use  rule 
for  withdrawals  of  groundwaters  by  property 
owners.  Quantities  of  water  withdrawn  are  not 
without  limit.  It  is  probable  that  this  limitation  will 
be  applied  to  uses  on  the  land  from  which  the 
water  is  withdrawn,  as  well  as  for  uses  distant  from 
the  well  site,  if  and  when  the  Michigan  Supreme 
Court  accepts  a  case  on  these  facts.  Only  one 
Appeals  Court  case  (Maerz  v.  U.S.  Steel  Corp.) 
has  decided  this  issue,  and  all  Supreme  Court  cases 
have  involved  off-site  uses  with  a  significant  public 
interest,  namely  a  public  drinking  water  supply.  On 
the  quality  side,  it  seems  that  the  groundwaters  of 
Michigan  are  aptly  protected  by  statutory  and 
common  law.  The  significant  penalties  and  impris- 
onment, serve  as  the  most  significant  protective 
measure.  Additionally,  such  penalties  encourage 
prevention  of  contamination  as  a  sound  business 
practice.  Where  contamination  has  occurred,  there 
are  remedial  measures  at  the  state  and  federal  level 
to  enforce  cleanup;  on-site  cleanup  is  preferred 
under  the  Superfund  regulations.  While  a  few 
more  cases  may  reach  appellate  courts,  most  activi- 
ty is  likely  to  involve  administrative  law  and  reach 
appeal  only  in  rare  cases.  The  costs  and  potential 
penalties,  compared  with  the  strength  of  the  stat- 
utes and  balancing  of  the  equities,  will  preclude 
most  challenges  by  alleged  violators.  (See  also 
W89-02196)(Lantz-PTT) 
W89-02216 


WISCONSIN  PROGRAMS  ON  GROUNDWAT- 
ER POLLUTION  LIABILITY, 

Wisconsin  Dept.  of  Justice,  Madison.  Public  Inter- 
vener Office. 
T.  J.  Dawson. 

IN:  Rural  Groundwater  Contamination.  Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  323- 

Descriptors:  'Wisconsin,  'Groundwater  pollution, 
'Liability,  'Legal  aspects,  Civil  law,  Regulations, 
Solid  wastes,  Hazardous  wastes. 

The  terms  'liability'  and  'pollution'  have  to  be 
defined  initially  to  evaluate  state  programs  for 
groundwater  pollution  in  general  and  for  that  of 
Wisconsin  in  particular.  To  environmentalists,  in- 
dustry, pollution  victims,  and  perhaps  to  a  lesser 
extent,  to  regulators,  liability  is  the  risk  or  actuality 
of  paying  the  costs  of  what  has  been  termed 
'groundwater  pollution.'  These  costs  are  consid- 
ered from  the  economic  standpoint,  although  cer- 
tain groundwater  pollution  consequences  include 
noneconomic  costs,  such  as  physical  and  emotional 
injury  for  civil  wrongs,  and  even  imprisonment  for 
criminal  violations.  Even  these  could  be  said  to 
have  economic  value.  However,  this  consideration 
of  'liability'  for  groundwater  pollution  in  Wiscon- 
sin involves  civil,  criminal,  and  regulatory  liability, 
such  as  the  costs  of  complying  with  regulatory 
orders  for  cleanup  and  monitoring.  Wisconsin's:  (1) 
Solid  Waste  Laws,  (2)  Mining  Laws;  (3)  Point 
Source  Laws;  (4)  Groundwater  Law;  (5)  Water 
Supply  Damage  Law;  (6)  Hazardous  Substance 
Spills  Law;  and  (6)  6-Citizen  Complaint  Statute, 
are  all  briefly  presented.  The  rationale  behind  these 
laws  and  the  impact  of  the  liability  provisions  of 
the  groundwater  program  are  interpreted.  (See 
also  W89-02196)  (Lantz-PTT) 
W89-02217 


COUNTY  LEADERSHIP  FOR  GROUNDWAT- 
ER CONCERNS, 

Western  Michigan  Univ.,  Kalamazoo.  Science  for 
Citizens  Center. 


D.  J.  Brown. 

IN:  Rural  Groundwater  Contamination.  Lewis 
Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  339- 
350,  2  fig,  5  tab,  6  ref. 

Descriptors:  'Public  participation,  'Groundwater 
quality,  'Regulations,  'Michigan,  'Southwest 
Michigan  Groundwater  Survey  and  Monitoring 
Program,  'County  jurisdiction,  'Water  quality 
control,  Data  acquisition,  Water  quality,  Educa- 
tion. 

The  originators  of  the  Southwest  Michigan  Pro- 
gram saw  the  county  as  an  appropriate  and  man- 
ageable sized  governmental  unit  to  address  the 
problem  of  citizen  access  to  government  in  con- 
nection with  private  or  local  water  quality.  The 
purpose  of  the  Southwest  Michigan  Groundwater 
Survey  and  Monitoring  Program  is  to  safeguard 
the  public  health  by  using  systematic  methods  to 
identify  and  protect  the  quality  of  groundwater  in 
the  region.  Funded  by  a  W.K.  Kellogg  Foundation 
grant,  the  Program  operates  a  full-scale  project  in 
five  counties  and  a  more  limited  program  in  five 
additional  counties.  Program  goals  include  the  fol- 
lowing: (1)  establish  a  computerized  geologic  data 
base  sufficient  to  identify  and  map  the  significant 
aquifers  in  the  region;  (2)  establish  a  computerized 
water  quality  data  base  characterizing  baseline  or 
background  water  quality;  (3)  provide  training  in 
each  member  county  to  enable  establishment  and 
continuance  of  the  data  bases;  (4)  conduct  an  ex- 
tensive program  of  chemical  analysis  of  ground- 
water; (5)  provide  training  in  each  member  county 
to  enable  sanitarians  to  interpret  and  apply  geologi- 
cal and  water  quality  data  to  public  health  and 
water  quality  protection;  (6)  cooperate  with  all 
appropriate  entities  to  produce  a  model  system  and 
program  for  state-wide  and  broader  application; 
and  (7)  develop  and  execute  a  public  education 
project  focusing  on  groundwater  and  public 
health.  (See  also  W89-02196)  (Lantz-PTT) 
W89-02218 


INDUSTRY/AGENCY  PERSPECTIVES  ON 
STRATEGIES  FOR  PROTECTING  GROUND- 
WATER, 

National     Agricultural     Chemicals     Association, 

Washington,  DC. 

T.  J.  Gilding,  A.  Beaujean,  and  J.  A.  Koski. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,   1987.  p  379- 

391.  F 

Descriptors:  'Water  pollution  prevention,  'Water 
pollution  control,  'Groundwater  quality,  'Regula- 
tions, 'Water  quality  control,  Groundwater  man- 
agement, Hazardous  wastes,  Fertilizers,  Pesticides, 
Drinking  water,  Water  supply. 

The  goal  in  groundwater  protection  and  manage- 
ment is  protection  of  groundwater  quality  for  cur- 
rent or  potential  drinking  water  purposes  or  other 
uses  which  require  a  higher  degree  of  protection. 
This  goal  can  be  met  through:  (1)  moving  away 
from  commercial  and  industrial  waste  discharges 
into  the  groundwater;  (2)  preventing  contamina- 
tion at  a  potential  source  through  reformulation  of 
products,  education  and  implementation  of  precau- 
tionary programs;  and  (3)  timely  permitting  and 
vigorous  monitoring  activities.  An  effective  moni- 
toring program  is  necessary.  The  State  of  Michi- 
gan must  move  toward  addressing  issues  and  pre- 
venting groundwater  pollution.  By  so  doing,  clean- 
up activities  which  have  been  enormously  expen- 
sive will  be  minimized.  The  Groundwater  Protec- 
tion and  Management  Committee  has  made  several 
recommendations  which  include:  (1)  The  rules  in 
Part  22  of  Act  245  should  be  amended  to  define 
nondegradation  and  be  promulgated  by  September, 
1988;  (2)  The  Water  Resources  Commission  should 
develop  a  policy  to  implement  the  goal  of  moving 
away  from  commercial  and  industrial  waste  dis- 
charges into  groundwater;  (3)  Steps  should  be 
taken  to  ultimately  consolidate  oversight  responsi- 
bility for  all  groundwater  protection  and  drinking 
water  programs  within  one  state  agency;  (4)  A 
program  should  be  developed  to  protect  ground- 
water from  leaking/inadequate  storage  and  han- 
dling of  petroleum  and  hazardous  materials;  (5) 
The   State   should   provide   funding   for   certified 
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local  agencies  for  administering  state  standards  for 
storage  and  handling  of  hazardous  materials;  (6) 
Administrative  agencies  should  have  the  authority 
to  impose  administrative  fines  on  chronic  violators 
in  order  to  improve  groundwater  protection  en- 
forcement, including  drinking  water  supplies;  (7)  A 
consistent  program  for  private  well  permitting 
should  be  instituted  statewide;  and  (8)  Local  units 
of  government  with  state  technical  assistance 
should  be  encouraged  to  consider  groundwater 
management  in  planning  and  zoning  as  part  of  on- 
going planning  and  zoning  decisions.  (See  also 
W89-02196)(Lantz-PTT) 
W89-02220 


FEDERAL  AND  STATE  ASSISTANCE  FOR 
ACTION, 

Geological  Survey,  Lansing,  MI. 

N.  Grannemann,  D.  A.  Smith,  D.  O'Neil,  and  C. 

E.  Lietzau. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  393- 

398. 

Descriptors:  'Federal  jurisdiction,  *State  jurisdic- 
tion, *Legal  aspects,  'Groundwater,  'Michigan, 
•Water  pollution  control,  'Water  pollution  pre- 
vention, Water  quality  control,  Funding. 

Assistance  available  from  various  federal,  state  and 
local  government  agencies  in  Michigan  on  prob- 
lems associated  with  groundwater  contamination 
or  its  protection  is  discussed.  The  U.  S.  Geological 
Survey    program    in    Michigan    is    planned    and 
funded  cooperatively  with  40  units  of  local  gov- 
ernment as  well  as  state  and  federal  agencies.  The 
USGS  publishes  an  annual  series  of  reports  titled 
•Groundwater  Data  for  Michigan  '  which  includes 
groundwater  data  collected  for  each  calendar  year. 
Additional  studies  are  underway  to  relate  land  use 
to  ground  and  surface  water  quality  and  quantity 
and  to  study  pesticides  in  water.  The  U.  S.  Depart- 
ment of  Agriculture,  Soil  Conservation  Service 
conducts  most  of  its  work  at  the  county  level. 
Historically,  the  Soil  Conservation  Service  has  not 
had  a  role  in  groundwater  resources  but  by  con- 
trolling pollution  on  the  surface,  groundwater  con- 
tamination problems  may  be  reduced  or  eliminated. 
Assistance  from  the  state  of  Michigan  is  available 
from  various  departments  and  agencies,  such  as  the 
Department  of  Natural  Resources,  Groundwater 
Quality  Division;  the  Department  of  Agriculture, 
Environmental  Division;  and  the  Department  of 
Public  Health.  A  wide  range  of  technical  expertise 
regarding  all   types  of  groundwater  problems  is 
available  from  the  Groundwater  Quality  Control 
Section.  (See  also  W89-02196)  (Lantz-PTT) 
W89-02221 

6F.  Nonstructural  Alternatives 

FLOOD  PROOFING  BIBLIOGRAPHY,  ANNO- 
TATED. 

Soil  Conservation  Service,  Washington,  DC. 
June  1988.  25p. 

Descriptors:  'Bibliographies,  'Floodproofing, 
Floodplain  management,  Flood  control,  Flood 
protection. 

One  hundred  and  four  references  on  various  as- 
pects of  flood  proofing  are  cited  and  annotated. 
The  bibliography  is  for  use  by  all  Corps  of  Engi- 
neers and  other  interested  persons  requiring  infor- 
mation on  the  subject,  and  includes  topics  which 
range  from  flood  damage  to  costs,  and  case  studies 
to  shore  protection  and  how  homeowners  can 
flood  proof  their  homes.  (Lantz-PTT) 
W 89-0 1807 


Descriptors:  'Rivers,  'Natural  waters,  'Environ- 
mental protection,  'Instream  flow,  'Wild  and 
scenic  rivers,  'Conservation,  'Legislation,  Water 
conservation,  Lakes,  Recreation. 

Outlined  is  the  status  of  in-stream  values  as  they 
were  under  the  original  water  and  soil  legislation 
and  backgrounds  why  change  was  needed.  Then 
discussed  is  the  new  protective  measures,  the  water 
conservation  order  approach,  provided  by  the  1981 
amendment  to  the  legislation;  and  the  types  of 
water-bodies  that  can  be  covered  and  the  degree  ot 
protection  afforded.  The  criteria  to  assess  whether 
a  particular  river  or  lake  should  be  protected,  and 
to  what  extent,  are  investigated.  Some  implications 
of  a  water  conservation  order  are  explored.  Finally 
a  critique  of  the  river  conservation  order  approach 
to  protecting  in-stream  values  is  offered  and  im- 
provements suggested.  (See  also  W89-01871) 
(Lantz-PTT) 
W89-01877 


6G.  Ecologic  Impact  Of 
Water  Development 

EFFECTS  OF  THE  DEVELOPMENT  OF 
RURAL  WATER  SUPPLY  ON  THE  GEO- 
GRAPHIC RHYTHM  OF  THE  VILLAGERS 
AND  AGRICULTURE  IN  THE  MTWARA 
REGION  OF  TANZANIA  (MAASEUDUN  VESI- 
HUOLLON  PARANEMISEN  VAIKUTUS  KY- 
LALAISTEN  MAANTIELEELLISEEN  RYT- 
MIIN  JA  MAANVILJELYYN  MTWARAN 
LAANIN  ALUEELLA  TANSANIASSA), 
Helsinki  Univ.  (Finland).  Inst,  of  Development 
Studies. 

For   primary   bibliographic   entry   see   r-ield    iU. 
W89-01312 


WILD    AND    SCENIC    RIVERS:    CONSERVA- 
TION  AND  NATURAL  WATER  AMENITIES, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

C.  J.  Collins. 

IN:   Aquatic   Biology   and   Hydroelectric   Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  59-74,  1  fig. 


EARTHQUAKES,  INJECTION  WELLS,  AND 
THE  PERRY  NUCLEAR  POWER  PLANT, 
CLEVELAND,  OHIO, 

Ohio  Univ.,  Athens.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  8E. 
W89-01335 


LESSONS  FROM  EIA  FOR  BICOL  RIVER  DE- 
VELOPMENT IN  PHILIPPINES, 

Philippines  Univ.  at  Los  Banos.  Coll.  of  Engineer- 
ing and  Agro-Industrial  Tech. 
R.  Abracosa,  and  L.  Ortolano. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWPED5,  Vol.  114,  No.  5,  p  517- 
530,  September  1988.  2  fig,  12  ref. 

Descriptors:  'Environmental  impact  statement, 
•Philippines,  'Environmental  policy,  'Bicol  River 
Basin,  'Water  resources  development,  Regional 
development,  Rural  areas,  River  basins.  Planning, 
Performance  evaluation. 

Beginning  in  1975,  the  Bicol  River  Basin  Develop- 
ment Program  (BRBDP)  of  the  Philippines  em- 
barked on  a  plan  to  develop  the  Rinconada  area  by 
providing  integrated  projects  for  rural  develop- 
ment. Environmental  studies  were  done,  but  large- 
ly in  response  to  procedural  requirements  of  the 
U.S.  Agency  for  International  Development.  The 
Philippine  environmental  impact  statement  require- 
ments were  not  taken  seriously.  The  resulting  envi- 
ronmental assessment  was  inadequate  and  failed  to 
predict  negative  impacts  that  followed  project  im- 
plementation, particularly  construction  of  the  Lake 
Buhi  regulation  project.  The  controversy  caused 
by  the  adverse  effects  necessitated  follow-on  envi- 
ronmental studies  and  engineering  works  and  en- 
hanced the  BRBDP's  appreciation  of  environmen- 
tal impact  assessment  as  a  practical  planning  tool. 
(Author's  abstract) 
W89-01367 

OF       IRRIGATION 


Descriptors:  'Thailand,  'Public  health,  'Human 
diseases,  'Dam  effects,  Irrigation  effects.  Parasites, 
Mosquitoes,  Malaria,  Dengue  ferer,  Schistosomia- 
sis, Liver  flukes,  Encephalitis,  Dermatitis,  Domes- 
tic animals,  Opisthorchiasis,  Snail,  Fish. 

The  construction  of  river  dams  in  north-east  Thai- 
land led  to  better  navigational  conditions,  the  gen- 
eration of  adequate  amounts  of  electricity,  im- 
proved water  supplies  for  domestic  and  agricultur- 
al use,  the  expansion  of  fishing,  and  higher  in- 
comes. However,  people  in  the  area,  particularly 
those  where  irrigation  schemes  were  established, 
suffered  increasing  incidences  of  parasitic  diseases, 
most  notably  opisthorchiasis.  The  construction  ot 
the  dams  resulted  in  changes  in  the  fauna,  some  of 
which  have  had  adverse  effects  on  human  health. 
There  has  been  a  rapid  proliferation  of  mosquitoes 
that  transmit  malaria  or  dengue  hemorrhagic  fever, 
of  certain  snails  and  fish  that  spread  liver-fluke 
infection,  eosinophilic  meningo-encephahtis,  schis- 
tosomiasis, cercarial  dermatitis,  and  gnathostomia- 
sis,  and  of  dogs,  cats  and  rats,  which  serve  as 
reservoirs  for  several  pathogens.  By  involving  the 
communities  directly  in  a  control  program,  it  has 
proved  possible  to  diminish  this  drawback  to  a 
significant  extent.  After  three  years,  not  only  was 
opisthorchiasis  under  control  but  other  aspects  of 
primary  health  care  had  bee  improved;  thus  better 
drinking-water  supplies  were  available,  toilet  facili- 
ties were  more  widespread,  and  an  essential  drug 
program  was  established.  (Author's  abstract) 
W89-01379 

MACROBENTHIC  COMMUNITIES  FROM 
WETLAND  IMPOUNDMENTS  AND  ADJA- 
CENT OPEN  MARSH  HABITATS  IN  SOUTH 
CAROLINA, 

Marine  Resources  Research  Inst.,  Charleston,  SC. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-01425 


DISEASE       HAZARDS 

SCHEMES,  _      ,        , 

Mahidol  Univ.,  Bangkok  (Thailand).  Faculty  of 

Tropical  Medicine. 

S.  Sornmani,  and  C.  Harinasuta. 

World  Health  Forum  WHFODN,  Vol.  9,  No.  2,  p 

254-257,  1988.  3  ref. 


FOOD  HABITS  AND  DISTRIBUTION  OF  WIN- 
TERING CANVASBACKS,  AYTHYA  VALISIN- 
ERIA,  ON  CHESAPEAKE  BAY, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
For  primary  bibliographic  entry  see  Field  2L. 
W  89-0 1426 

ENVIRONMENTAL  CONTROLS  OVER  GEO- 
THERMAL  ENERGY  EXPLOITATION, 

Melbourne  Univ.,  Parkville  (Australia).  School  of 

Law. 

A.  J.  Bradbrook. 

Environmental  and  Planning  Law  Journal,  Vol.  4, 

No.  1,  p  5-25,  March  1987. 

Descriptors:  'Geothermal  resources,  'Resources 
development,  'Environmental  effects,  'Legal  as- 
pects, 'Aquifers,  'Groundwater  potential, 
Groundwater,  Resources  management,  Australia, 
Groundwater  pollution,  Air  pollution,  Surface 
water,  Water  pollution. 

The  relationship  between  the  environment,  envi- 
ronmental law,  and  geothermal  exploitation  have 
so  far  received  scant  attention  from  either  environ- 
mentalists or  lawyers.  What  may  be  the  environ- 
mental consequences  of  gef;thermal  energy  exploi- 
tation as  well  as  how  current  environmental  con- 
trols would  apply  to  any  such  developments  are 
explored.  There  are  considerable  geothermal  re- 
sources in  Australia,  especially  in  Victoria.  Recent 
research    has    shown    that    there    are    substantial 
aquifers  containing  warm  to  hot  groundwater  of 
good  quality  in  the  Otway  and  Gippsland  Basins  in 
southern  Victoria.  This  groundwater  is  suitable  for 
space  heating  and  cooling.  Atmospheric  pollution, 
principally    by   sulfur   dioxide,    from    geothermal 
steam  exhaust,  and  surface  water  pollution  result- 
ing from  geothermal  exploration,  are  identified  as 
major  environmental  problems.  The  relevance  of 
existing  legal  controls  to  this  resource  is  examined 
and  legislative  amendments  which  may  be  neces- 
sary to  take  account  of  the  specific  environmental 
problems   posed   by   geothermal   exploitation   are 
suggested.   Although   the  discussion  concentrates 
primarily   on   the   law   of  Victoria,   since   this  is 
where  any  large-scale  development  of  geothermal 
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resources  seems  likely  to  take  place,  it  is  neverthe- 
less relevant  to  the  whole  of  Australia,  and  possi- 
bly elsewhere,  as  a  model  for  other  states  and 
countries  to  consider  as  and  when  geothermal  ex- 
ploration commences.  (Author's  abstract) 
W89-01528 


CHARACTERIZING  THE  INFLUENCE  OF 
NATURAL  VARIABLES  DURING  ENVIRON- 
MENTAL IMPACT  ANALYSIS, 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01604 


IN  SITU  CONTAMINANTS  AND  ENVIRON- 
MENTAL ASSESSMENT:  AN  ECOLOGICAL 
SUMMARY, 

FEARO,  Halifax  (Nova  Scotia). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01725 


SOCIAL  AND  HUMAN  RELEVANCE  OF  IN 
SITU  SEDIMENTS, 

Moncton    Univ.    (New    Brunswick).    Faculty    of 
Social  Sciences. 
L.  Desjardins. 

IN:  Ecological  Effects  of  In  Situ  Sediment  Con- 
taminants. Proceedings  of  an  International  Work- 
shop held  in  Aberystwyth,  Wales,  1984.  Develop- 
ments in  Hydrobiology  39,  Dr.  W.  Junk  Publish- 
ers, Boston,  1987.  p  121-124,  9  ref. 

Descriptors:  'Social  impact,  *Water  pollution, 
•Sediment  contamination,  Social  participation, 
Social  aspects,  Information  exchange,  Environ- 
mental protection. 

Pollution  issues  disturb  the  perfect  harmony  be- 
tween human  beings  and  nature,  and  between  dif- 
ferent human  groups.  The  restoration  of  the  har- 
mony requires  a  revision  of  paradigms,  values  and 
the  interactivity  of  systems.  Ultimately,  the  choices 
will  be  made  on  the  basis  of  very  many  concerns. 
The  rational  and  the  irrational  will  combine  to 
form  a  series  of  remedial  measures  that  may  not 
satisfy  the  traditional  view  of  progress  nor  the 
newly  acquired  vision  of  a  restored  environment. 
Any  interaction  between  technocrats  and  decision- 
makers inevitably  creates  its  own  dynamics  so  that 
interacting  becomes  the  mechanism  by  which  one 
experiences  and  through  which  one's  choices  are 
molded  by  those  of  others.  The  interactivity  proc- 
ess does  not  guarantee  any  particular  solution,  it 
only  leads  to  the  point  where  humans  are  now  the 
focus  of  the  exercise.  (See  also  W89-01714)  (Lantz- 
PTT) 
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Descriptors:  'Social  aspects,  'Environmental  pro- 
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The  rapid  evolution  in  public  perceptions  and  un- 
derstandings of  environmental  issues  in  Canada  has 
evolved  to  the  point  where  today  such  issues  are 
beginning  to  be  seen  as  cultural  issues.  The  array 
of  environmental  and  other  societal  problems  is 
bringing   into   question   the   taken-for-granted   as- 


sumptions  or  the  worldview  of  'cultural  paradigm' 
common  to  all  industrialized  countries.  Many 
social  analysts  are  suggesting  that  these  problems 
are  inherent  in  the  industrial  worldview  and  can 
therefore  only  be  resolved  by  moving  onward  to 
another  way  of  making  sense  of  the  world  around 
us,  and  that  elements  of  a  new  paradigm  appear  to 
be  emerging.  The  major  characteristics  of  the  in- 
dustrial worldview  are  described,  and  those  of  an 
emerging  alternate  worldview  are  sketched.  Part 
of  this  societal  questioning  is  evidenced  in  a  resur- 
gence of  interest  in  environmental  ethics  but, 
except  for  'deep  ecology',  this  debate  has  yet  to  be 
linked  to  the  broader  discussion  of  shifting  cultural 
paradigms.  The  changing  social  context  suggests 
that  there  are  opportunities  to  use  different  policy 
instruments  than  regulation  that  would  prevent  the 
occurrence  of  environmental  damage  in  the  first 
place.  It  also  suggests  that  the  active  involvement 
of  thoughtful  and  responsible  citizens  is  essential  if 
the  current  period  of  questioning  is  to  lead  to  a 
society  that  is  sound  and  dynamic  in  ecological  and 
human  terms.  (See  also  W89-01714)  (Author's  ab- 
stract) 
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Descriptors:  'Tailwater,  'Flow  regulation,  *Ma- 
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Great  Britain,  Reservoir  operation,  Fauna. 

The  amount  of  water  left  in  rivers  and  streams 
after  abstraction  for  public  supply  is  referred  to  as 
the  residual  or  compensation  flow.  In  the  past  the 
quantities  of  water  released  from  reservoirs  have 
been  the  subject  of  arbitrary  rulings.  Throughout 
Great  Britain  there  are  a  large  number  of  reser- 
voirs where  decisions  as  to  the  amount  of  compen- 
sation flow  to  be  released  were  made  many  years 
before  the  present  archive  of  river  flow  data  was 
available.  Before  guidelines  for  resetting  reservoir 
operating  policy  and  compensation  releases  can  be 
prepared,  it  is  important  that  information  should  be 
obtained  on  the  biological  consequences  of  particu- 
lar compensation  flows  and  in  1983  the  macroin- 
vertebrate  fauna  below  29  reservoirs  was  exam- 
ined. This  survey  has  revealed  two  interesting 
areas  for  future  study:  (1)  the  statistically  signifi- 
cant but  low  correlation  of  faunal  diversity  with 
age  of  site;  (2)  the  apparent  'aging'  effect  of  reser- 
voirs on  some  downstream  sites  provides  evidence 
of  the  major  disruption  of  continuum  processes  and 
this  would  repay  a  more  detailed  investigation. 
(See  also  W89-01736)  (Lantz-PTT) 
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The  impacts  of  river  regulation  on  downstream 
habitats  have  received  frequent  study,  and  good 
reviews  have  been  given.  The  impacts  of  hydro- 
developments  that  include  a  reservoir  are  well 
known,  however,  little  attention  has  been  given  to 
projects  that  lack  a  reservoir;  situations  in  which 
only  the  flow  rate  has  been  modified.  This  paper 
deals  with  a  comparison  of  the  macroinvertebrate 
fauna  in  the  up-  and  downstream  sections  of  the 
Rhone  River,  close  to  Lyon  (France),  where  only 
the  flow  rate  has  been  modified.  The  presence  of 
Jons  Dam  has  modified  the  benthic  habitat  in  the 
downstream  section  of  the  by-passed  river  through 
changes  in  hydraulic  characteristics,  sediments  and 
organic  matter  content.  These  changes  have  accen- 
tuated the  instability  of  the  downstream  environ- 
ment. Abrupt  hydraulic  fluctuations  in  the  by- 
passed section  are  responsible  for  the  increased 
mobility  of  the  substrate  and  increased  hydraulic 
stress,  which  may  cause  the  catastrophic  drift  of 
normally  non-mobile  invertebrates.  Such  an  in- 
crease is  particularly  drastic  for  filter  feeders  and 
may  cause  the  rarefaction  of  Hydropsychidae  and 
bivalve  mollusks.  (See  also  W89-01736)  (Lantz- 
PTT) 
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Descriptors:  'Thermal  pollution,  'Reservoirs, 
'Fish,  'Ecological  effects,  'Reservoir  releases, 
'Flow  regulation,  Trout,  Epilimnion,  Seasonal 
variation. 

A  general  review  of  effects  of  impoundments,  in- 
cluding temperature  effects,  brief  reviews  of  the 
thermal  regimes  in  natural  and  regulated  streams 
and  a  review  of  thermal  regimes  in  rivers  have 
been  published  in  recent  years.  The  nature  and  size 
of  thermal  changes  associated  with  impoundment 
are  variable  and  make  it  difficult  to  form  any  firm 
generalizations.  This  paper  makes  a  brief  general 
survey,  illustrated  with  a  small  number  of  specific 
examples.  This  leads  to  an  examination  of  the 
effects  upon  fish  populations,  with  particular  refer- 
ence to  salmonid  fishes,  especially  the  brown  trout. 
During  the  period  of  stratification  it  would  be 
possible  to  balance  the  output  from  epilimnic  and 
hypolimnic  draw-offs  so  as  to  attain  any  desired 
output  temperature  which  fell  between  the  tem- 
peratures of  the  epilimnion  and  the  hypolimnion. 
In  this  way,  the  output  temperatures  could  be 
brought  close  to  those  of  natural  tributaries.  How- 
ever, during  the  winter  and  early  spring  when 
reservoir  water  temperatures  are  relatively  uni- 
form throughout  the  depth  range,  this  type  of 
manipulation  would  not  be  possible  and  the  effects 
of  resetting  the  annual  temperature  cycle  could  not 
be  entirely  avoided.  As  has  already  been  seen, 
temperatures  during  this  particular  period  can  have 
a  large  influence  upon  young  stages  of  salmonid 
fishes.  It  would  be  possible,  theoretically,  to  raise 
the  temperature  of  winter  releases  by  conserving 
heat  in  the  reservoir  by  taking  summer  draw-off 
entirely  from  the  hypolimnion.  However,  the 
amount  of  benefit  obtained  would  need  careful 
quantification  for  each  individual  reservoir  and 
would  have  to  be  balanced  against  any  harmful 
effects  arising  from  low  summer  release  tempera- 
tures. (See  also  W89-01736)  (Lantz-PTT) 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development— Group  6G 
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pollution,  Model  studies,  Susitna  River,  Salmon. 

The  State  of  Alaska  is  proposing  to  construct  a 
two  dam,  1620  megawatt  hydroelectric  project 
(U.S.  Federal  Energy  Regulatory  Commission  N. 
7114)  on  the  Susitna  River  approximately  190  km 
NNE  of  Anchorage.  A  study  is  underway  to  deter- 
mine the  effects  this  project  may  have  on  the 
indigenous  aquatic  resources  of  the  Susitna  drain- 
age. Reported  on  here  are  the  studies  of  the  ex- 
pected alteration  of  the  instream  temperature 
regime  of  the  Susitna  River.  Twenty  species  of  fish 
are  known  to  inhabit  the  Susitna  basin.  This  study 
focuses  on  the  most  numerous  and  economically 
valuable  Pacific  salmon  species,  approximately  two 
million  of  which  annually  enter  this  river  to  spawn. 
Analysis  of  expected  effects  on  salmon  from  al- 
tered water  temperatures  due  to  operation  of  the 
Susitna  Hydroelectric  Project  is  based  on  a  com- 
parison of  available  predictions  from  the  Stream 
Network  Temperature  Simulation  Model 
(SNTEMP)  model  with  fish  thermal  tolerance  cri- 
teria. Based  on  the  SNTEMP  model  results, 
salmon  thermal  tolerance  criteria,  Susitna  stock  life 
history  information,  and  professional  judgement, 
the  authors  conclude  that  no  direct  mortality  is 
anticipated  to  occur  from  with-project  tempera- 
tures, athough  unquantifiable,  indirect  mortality  to 
some  species  may  occur.  (See  also  W89-01736) 
(Lantz-PTT) 
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Several  salmon  rivers  in  Norway  have  been  regu- 
lated for  hydroelectric  purposes.  Large  reservoirs 
are  often  established  in  the  mountains,  and  power 
plants  discharge  into  salmon  bearing  parts  of  a 
river   resulting   in   lower   water   temperatures   in 
summer  and  higher  water  temperatures  in  winter. 
A  model  describing  the  growth  rates  of  brown 
trout  (Salmo  trutta)  at  different  temperatures  when 
fed  on  maximum  rations  and  on  reduced  rations 
has  previously  been  constructed.  This  model  has 
been  tested  on  parr  of  eleven  Norwegian  sea  trout 
populations  in  the  present  paper,  based  on  these 
results  the  model  has  been  adjusted  to  fit  actual 
growth  in  these  rivers.  Hydropower  regulation  in 
the  River  Orkla.  in  central  Norway  was  completed 
in  1983.  The  effect  of  regulation  on  river  tempera- 
ture has  been  predicted,  and,  based  on  these,  the 
present  growth   model  was  used  to  predict  the 
corresponding  effect  on  growth  of  parr  of  the  sea 
trout  population.  Both  a  high,  stable  flow  in  winter 
and  a  lower  peak  flow  in  spring  is  expected  to 
improve  nutrient  conditions  for  fish.  Higher  winter 
temperature  results  in  earlier  eggs  hatching  than 
prior  to  regulation,  hence,  the  growth  season  for 
fry  will  be  prolonged.  Both  of  these  factors  are 
responsible   for  a  lower   growth   reduction   than 
predicted  from  river  temperature  alone.  Density  of 
fish,  and  the  competition  between  trout  and  Atlan- 
tic salmon  may  also  change  after  regulation  be- 
cause of  altered  flow.  Hence,  the  present  method  is 
not  expected  to  illustrate  the  precise  magnitude  of 
growth  change,  but  handles  one  of  the  most  impor- 


tant of  several  parameters  which  influence  growth. 
Possible  changes  in  nutrient  conditions  or  other 
factors  must  be  considered  separately.  (See  also 
W89-01736)  (Lantz-PTT) 
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Downstream  of  power  plants  with  short-term  reg- 
ulation, the  flow  velocities  are  higher  than  in  natu- 
ral streams  and  there  are  large  peaks  of  discharge 
during  each  day.  This  results  in  bank  erosion 
which  leads  to  variation  of  the  suspended  solids 
concentration  and  of  turbidity.  This  and  the  ero- 
sion of  the  riverbed  are  the  main  disadvantages  of 
short-term  regulation.  These  problems  are  most 
obvious  in  summer.  Since  the  economic  signifi- 
cance of  short-term  regulation  is  most  marked  in 
winter,  the  need  for  summertime  regulation  should 
be  considered  separately  in  each  case.  The  dis- 
charge of  the  diurnal  quantity  of  water  in  several 
periods  instead  of  one  diminishes  the  erosion  of  the 
riverbed.  As  the  erosion  is  most  rapid  during  rising 
water  level,  the  increase  of  suspended  solids  in  the 
river  water  could  be  reduced  by  using  lower  rates 
of  change  of  discharge.  Moreover,  the  variations 
of  water  level  can  be  reduced  or  shifted  to  suitable 
areas  by  means  of  bottom  dams.  Stone  embank- 
ments and  plantations  can  be  used  to  prevent  bank 
erosion.  The  effects  of  new  projects  can  be  predict- 
ed and  their  disadvantages  minimized  by  means  of 
the  unsteady  flow  model  and  the  model  of  sedi- 
ment interaction  controlled  by  short-term  regula- 
tion. (See  also  W89-01736)  (Lantz-PTT) 
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Water  resources  development,  China,  Fish,  Eco- 
systems, Foods,  Spawning,  Ecosystems. 

In  China  there  is  an  abundance  of  water  in  the 
south,  the  main  sources  being  the  Changjiang 
(Yangtze)  River  and  its  tributaries,  while  in  the 
north,  where  the  main  supply  is  the  Huanghe 
(Yellow)  River,  there  is  a  shortage  of  water.  The 
average  annual  rainfall  throughout  south  China  is 
more  than  1000  mm  while  in  the  north  it  is  only 
500-600  mm.  The  Changjiang  River  Basin  and 
areas  to  the  south  receive  75%  of  the  country's 
total  surface  runoff,  while  the  Huanghe  Basin  and 
areas  to  the  northwest  receive  only  8%.  The 
Changjiang  River  has  an  annual  flow  of  close  to 
100  times  10  to  the  10th  power  cu  m/yr,  while  the 
Huanghe  River  which  is  almost  the  same  length, 
has  an  annual  flow  of  less  than  5  times  10  to  the 
10th  power  cu  m.  This  disparity  in  water  distribu- 
tion indicates  the  need  for  eventual  transfer  of 
water  from  south  to  north.  The  influx  of  diversion 
water  into  lakes  will  dilute  existing  nutrient  con- 
centrations and  reduce  water  temperatures  thereby 
resulting  in  a  decrease  in  planktonic  and  mollusk 
biomass.  Assuming  a  diversion  flow  rate  of  800  cu 
m/sec,  the  flushing  rate  of  the  253,000  ha  Hongze 
Lake  would  be  reduced  to  55  days.  As  a  result:  (1) 
the  food  supply  of  herbivorous  fish,  such  as  grass 
carp,  bream  and  filter  feeders  such  as  the  silver 
carp  and  bighead,  will  be  greatly  reduced;  (2) 
spawning  conditions  for  fish  that  lay  adhesive  eggs 
on  aquatic  macrophytes  will  be  adversely  affected; 
(3)  conditions  for  small  pelagic  fish  will  improve; 
and  (4)  the  reduction  of  mollusk  populations  in 
several  lakes  would  have  serious  consequences. 
(See  also  W89-01736)  (Lantz-PTT) 
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The  climatological  and  topographical  characteris- 
tics of  the  Iberian  peninsula  have  made  the  con- 
struction of  reservoirs  a  necessity.  Thus,  more  than 
700  reservoirs  have  been  constructed  since  the 
beginning  of  the  century,  one  hundred  of  which 
have  been  the  object  of  intensive  study.  The  inter- 
action between  the  effects  produced  by  the  pollu- 
tion above  the  reservoirs  (station  22)  and  the  eco- 
logical discontinuities  caused  by  the  reservoirs 
themselves  resulted  in  effects  which  balanced  one 
another.  This  compensation  was  very  clear  in  the 
case  of  nutrients,  where  more  than  81%  of  the 
phosphorus  and  nitrogen  entering  the  reservoirs 
was  retained.  This  resulted  in  the  occurrence  of 
similar  nutrient  concentrations  in  both  stations 
below  the  reservoirs  and  in  unpolluted  stations 
above  the  reservoirs.  Distinct  biological  communi- 
ties were  observed  above  and  below  the  reservoirs. 
This  situation  was  facilitated  by  the  presence  of  a 
dispersion  barrier  (i.e.,  the  dam).  In  the  River  Ter, 
there  was  no  observable  decrease  in  macroinverte- 
brate  diversity  below  the  reservoirs.  The  authors 
believe  that  this  was  a  result  of  the  lack  of  thermal 
stress  as  well  as  the  presence  of  high  substrate 
diversity  below  the  reservoirs.  (See  also  W89- 
01736)  (Lantz-PTT) 
W89-01762 

RESPONSES  OF  EPILITHIC  ALGAE  TO  REG- 
ULATION OF  ROCKY  MOUNTAIN  STREAMS, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Botany  and  Plant  Pathology. 

R.  G.  Dufford,  H.  J.  Zimmermann,  L.  D.  Cline, 

and  J.  V.  Ward. 

IN-    Regulated    Streams:    Advances    in    Ecology. 

Plenum  Press,  New  York,  1987.  p  383-390,  2  fig,  3 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G— Ecologic  Impact  Of  Water  Development 


tab,  28  ref. 

Descriptors:  *Algae,  'Epilimnion,  *Rocky  Moun- 
tains. "Streams.  'Ecological  effects,  'Regulated 
flow.  Water  temperature,  Biomass,  Eutrophication, 
Reservoirs.  Nutrients,  Turbidity. 

The  effects  of  deep-release  reservoirs  on  the  phy- 
tobenthos  in  this  study  are  similar  to  those  report- 
ed for  other  localities.  Algal  biomass  was  dramati- 
cally higher,  filamentous  green  algae  formed  dense 
mats  and  eutrophic  taxa  became  more  prevalent  in 
the  flora  below  the  impoundments.  The  flora  of 
reference  and  regulated  sites  of  the  surface-release 
reservoirs  were  similar  in  species  composition. 
However,  the  algal  biomass  was  significantly 
higher  at  the  regulated  sites.  The  increase  in  algal 
biomass  below  the  deep-release  reservoirs  was  be- 
lieved to  be  caused  by  increased  nutrient  loading  as 
well  as  high  water  clarity,  relatively  stable  flow 
and  water  temperatures  which  favor  cold-stenoth- 
erms,  yet  prevent  ice  formation.  (See  also  W89- 
01736)  (Lantz-PTT) 
W89-01763 


ECOLOGY  OF  REGULATED  STREAMS:  PAST 
ACCOMPLISHMENTS  AND  DIRECTIONS 
FOR  FUTURE  RESEARCH, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 
J.  V.  Ward,  and  J.  A.  Stanford. 
IN:    Regulated    Streams:    Advances   in    Ecology 
Plenum  Press,  New  York,  1987.  p  391-409   3  fig    1 
tab.  86  ref.  8' 

Descriptors:  'Ecological  effects,  'Regulated  flow, 
•Streams,  Dams,  Reservoirs,  Ecosystems,  Stream 
flow. 

The  control  of  stream  discharge  by  man  made  has 
been  practiced  for  millennia,  yet  recognition  of  the 
often  dramatic  ecological  changes  in  downstream 
lotic  reaches  has  been  slow.  Until  quite  recently 
most  research  focused  on  the  lentic  water  body 
behind  the  dam,  despite  the  fact  that  virtually  all  of 
the  world's  river  systems  are  regulated  by  dams. 
Reviews  dealing  with  ecological  effects  of  im- 
poundment, although  otherwise  comprehensive, 
often  give  only  cursory  and  general  consideration 
to  the  receiving  stream  environment.  The  principal 
theme  of  this  paper  is  that  stream  ecologists  should 
strive  toward  a  more  holistic  perspective  of  regu- 
lated streams  should  be  integrated  with  stream 
ecosystem  concepts  and  placed  within  the  context 
of  modern  ecological  theory.  Regulated  rivers  are 
four-dimensional  systems  according  to  this  view- 
point. The  lateral  dimension  extends  beyond  the 
shoreline  and  considers  the  stream  channel  as  but  a 
part  of  the  greater  landscape.  The  longitudinal 
dimension  extends  from  the  headwaters  to  the  estu- 
ary and  marginal  seas.  Vertically  the  stream  is 
viewed  as  an  integral  part  of  the  groundwater 
system.  The  fourth  dimension,  time,  provides  the 
temporal  framework.  (See  also  W89-01736)  (Lantz- 
PTT) 
W89-01764 


WILDLIFE  PROTECTION,  MITIGATION,  AND 
ENHANCEMENT  PLAN,  PALISADES 

PROJECT, 

Idaho  Dept.  of  Fish  and  Game,  Boise. 

For   primary   bibliographic   entry   see   Field    5G 

W89-0177I 


HOHOKAM  SETTLEMENT  ALONG  THE 
SLOPES  OF  THE  PICACHO  MOUNTAINS. 
VOLUME  2,  PART  1  -  THE  BRADY  WASH 
SITES. 

Museum  of  Northern  Arizona  Research  Paper  35 
Volume  2,  Part  1,  1988.  424p,  53  fig,  115  tab,  18 
plates,  98  ref.  Bureau  of  Reclamation  Contract  3- 
CS-30-00790. 

Descriptors:  'Archaeology,  'Environmental 
impact,  'Arizona,  Aqueducts,  Water  resources  de- 
velopment. 

This  volume  (Part  1  of  2  parts)  documents  the 
excavation  and  testing  by  the  Museum  of  Northern 
Arizona  of  92  structures,  a  platform  mound,  and 


numerous  other  features  at  15  loci  of  the  Brady 
Wash  site  and  six  small  sites  in  Reach  1  of  the 
Tucson  Aqueduct  Project,  Phase  A.  These  sites 
are  a  major  segment  of  the  Brady  Wash  Complex, 
a  Hohokam  community  that  inhabited  the  flood- 
plain  below  the  northwest  slopes  of  the  Picacho 
Mountains.  These  investigations  provide  detailed 
insight  into  long-term  Hohokam  adaptation  to  a 
marginal,  nonriverine  environment.  (See  also  W89- 
01782)  (Author's  abstract) 
W89-01781 


HOHOKAM  SETTLEMENT  ALONG  THE 
SLOPES  OF  THE  PICACHO  MOUNTAINS. 
VOLUME  2,  PART  2  -  THE  BRADY  WASH 
SITES. 

Museum  of  Northern  Arizona  Research  Paper  35 
Volume  2.  Part  2,  1988.  476  p,  96  fig,  234  tab,  31 
plates,  102  ref,  3  append.  Bureau  of  Reclamation 
Contract  3-CS-30-00790. 

Descriptors:  'Archaeology,  'Environmental 
impact,  'Arizona,  Aqueducts,  Water  resources  de- 
velopment. 

This  volume  (Part  2  of  2  parts)  documents  the 
excavation  and  testing  by  the  Museum  of  Northern 
Arizona  of  92  structures,  a  platform  mound,  and 
numerous  other  features  at  15  loci  of  the  Brady 
Wash  site  and  six  small  sites  in  Reach  1  of  the 
Tucson  Aqueduct  Project,  Phase  A.  These  sites 
are  a  major  segment  of  the  Brady  Wash  Complex, 
a  Hohokam  community  that  inhabited  the  flood- 
plain  below  the  northwest  slopes  of  the  Picacho 
Mountains.  These  investigations  provide  detailed 
insight  into  long-term  Hohokam  adaptation  to  a 
marginal,  nonriverine  environment.  (See  also  W89- 
01781)  (Author's  abstract) 
W89-01782 


HOHOKAM  SETTLEMENT  ALONG  THE 
SLOPES  OF  THE  PICACHO  MOUNTAINS 
VOLUME  5:  ENVIRONMENT  AND  SUBSIST- 
ENCE, 

Museum  of  Northern  Arizona,  Inc.,  Flagstaff. 
Dept.  of  Anthropology. 
D.  E.  Weaver,  R.  E.  Gasser,  and  J.  Gish. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Museum  of 
Northern  Arizona  Research  Paper  35,  Volume  5 
1988.  31  Op,  13  fig,  93  tab,  1  plate,  201  ref,  append! 
Bureau   of  Reclamation   Contract   3-CS-30-00790. 

Descriptors:  'Hohokam  Indians,  'Archaeology, 
'Water  resources  development,  'Social  aspects, 
'Environmental  impact,  Tucson  aqueduct,  Histo- 
ry, Surveys. 

This  is  the  fifth  volume  in  a  six  volume  series 
presenting  the  results  of  archaeological  studies  at 
Hohokam  sites  along  the  Tucson  Aqueduct.  The 
volume  focuses  on  pollen,  flotation  and  faunal 
studies  in  an  effort  to  understand  the  paleoenviron- 
ment  of  the  study  area  during  the  periods  the  sites 
were  occupied  and  the  subsistence  strategies  of  the 
sites'  occupants.  Primary  site-specific  emphasis  is 
on  determining  feature  functions  as  they  relate  to 
biological  results.  The  studies  presented  document 
considerable  variation  in  Hohokam  subsistence  pat- 
terns within  a  relatively  small  region.  While  the 
occupants  of  the  Brady  Wash  area  sites  relied  on 
corn  and  agave,  the  Hohokam  in  the  Picacho  area 
sites  relied  primarily  on  Cheno-ams,  mesquite, 
agave  and  hunted  wild  animals.  The  summary 
statements  on  paleoenvironment  and  subsistence 
deal  with  methodological  problems  in  an  effort  to 
suggest  improvements  in  specialist  studies  in  Hoho- 
kam archaeology.  (Author's  abstract) 
W89-OI803 


WADDELL  DAM,  MARICOPA  COUNTY,  ARI- 
ZONA: PHOTOGRAPHS;  WRITTEN  HISTORI- 
CAL AND  DESCRIPTIVE  DATA,  REDUCED 
COPIES  OF  DRAWINGS, 

National  Park  Service,  San  Francisco,  CA.  Histor- 
ic American  Building  Survey. 
For  primary  bibliographic  entry  see  Field  8A. 
W89-0I805 


DETROIT  RIVER,  MICHIGAN:  AN  ECOLOGI- 
CAL PROFILE, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  2H 

W89-OI806 


RECOMMENDED  BIOLOGICAL  INDICES 
FOR  301(H)  MONITORING  PROGRAMS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Marine  and  Estuarine  Protection. 
For  primary  bibliographic  entry  see  Field  7B 

W89-01812 


COMPUTER  MODELS  IN  ENVIRONMENTAL 
PLANNING, 

Ohio  State  Univ.,  Columbus.  Dept.  of  City  and 

Regional  Planning. 

For  primary  bibliographic  entry  see  Field  6A 

W89-01823 


AQUATIC  BIOLOGY  AND  HYDROELECTRIC 
POWER  DEVELOPMENT  IN  NEW  ZEALAND. 

Oxford  University  Press,  New  York.  1987.  280p 
Edited  by  P.  R.  Henriques. 

Descriptors:  'Environmental  effects,  'Aquatic  en- 
vironment. 'Water  resources  development,  'Envi- 
ronmental impact,  'New  Zealand,  'Hydroelectric 
Power,  Powerplants,  Legal  aspects,  Management 
planning,  Wetlands,  Ecosystems,  Fish,  Birds,  Ma- 
crophytes,    Invertebrates,   Aquatic   plant   control. 

This  book  attempts  to  summarize  the  current 
knowledge  of  hydroelectric  power  development  as 
it  relates  to  aquatic  biology  in  New  Zealand,  in 
order  to  facilitate  the  design  of  environmental 
impact  studies,  and  to  further  develop  mitigating 
measures  for  those  species  already  adversely  af- 
fected by  hydroelectric  power  development.  In 
addition,  it  demonstrates  the  progress  that  has  been 
made  to  date  in  predicting,  assessing,  and  amelio- 
rating problems  related  to  aquatic  biology  and 
hydroelectric  power  development.  The  first  sec- 
tion of  the  book  describes  the  country's  hydroelec- 
tric resources  and  their  utilization.  The  second 
section  discusses  the  legal  and  planning  framework 
associated  with  hydroelectric  power  development 
and  the  environment,  including  the  assessment  of 
environment  impact,  water  rights,  the  protection 
of  wild  and  scenic  rivers,  and  the  activities  of  the 
Nature  Conservation  Council.  The  third  section  of 
the  book  deals  with  management  techniques,  in- 
cluding flow  control,  control  of  aquatic  weeds, 
methods  of  improving  fish  populations,  and  of 
dealing  with  wetland  birds.  The  final  section  dis- 
cusses environmental  investigations  for  future  hy- 
droelectric power  development,  especially  the 
likely  impact  of  future  developments  on  phyto- 
plankton,  periphyton,  aquatic  macrophytes,  inver- 
tebrates, fish  and  wetland  birds.  (See  W89-0I872 
thru  W89-01891)  (Lantz-PTT) 
W89-01871 


STATE     (LARGE-SCALE)     HYDROELECTRIC 
RESOURCES, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-01872 


LOCAL    (SMALL-SCALE)    HYDROELECTRIC 
RESOURCES, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-01873 


ENVIRONMENTAL  IMPACT  ASSESSMENT, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

A.  J.  Voice. 

IN:   Aquatic    Biology   and    Hydroelectric    Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  28-39.  2  fig,  1  tab,  12  ref. 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development— Group  6G 


Descriptors:  'Water  resources  development,  •En- 
vironmental effects.  'New  Zealand,  ♦Environmen- 
tal impact.  Public  participation,  Public  policy. 
Economic  aspects,  Social  aspects,  Case  studies, 
Resources  development.  Community  development. 

Under  the  provisions  of  the  Environmental  Protec- 
tion and  Enhancement  Procedures  all  new  policies 
and  projects  are  required  to  undergo  environmen- 
tal impact  assessment  if  they  are  initiated,  funded 
or  come  under  the  control  or  responsibility  of  a 
government  department.  The  procedure  used  to 
assess  and  document  the  environmental  impacts  of 
a  particular  proposal  depends  on  the  expected  sig- 
nificance of  the  impacts  and  the  degree  of  public 
interest.  The  choice  of  procedure  is  made  in  the 
light  of  preliminary  studies  and  consultation  with 
interested    parties.    If   environmental    impacts    or 
public  concern  are  expected  to  be  significant  an 
Environmental  Impact  Report  is  usually  required 
and  this  is  independently  reviewed  by  the  Commis- 
sion for  the  Environment.  If  impacts  and  public 
concern  are  expected  to  be  slight  then  a  less  formal 
Environmental    Impact    Assessment   document   is 
prepared  and  reviewed  by  the  responsible  govern- 
ment department.  An  important  aspect  of  environ- 
mental impact  assessment  is  the  involvement  of  the 
public.  Ideally,  public  participation  is  not  confined 
to  making  submissions  on  a  document  but  entails 
the     involvement     of    the     affected     community 
throughout  the  whore  planning  and  implementa- 
tion period.  If  a  community  is  going  to  be  seriously 
affected,    an    in-depth    social    impact    assessment 
should  be  carried  out.  Social  impact  assessment  'is 
an  attempt  to  predict  the  future  effects  of  policy 
decisions    (including    the    initiation     of    specific 
projects)  upon  people;  their  physical  and  psycho- 
logical health,  well-being  and  welfare,  their  tradi- 
tions, lifestyles,  institutions  and  inter-personal  rela- 
tionships'. The  process  of  environmental  impact 
assessment  is  intended  to  assist  decision-makers  to 
take  into  account  all  the  advantages  and  disadvan- 
tages of  their  choices.   A  case  study,   the  Patea 
Hydro-Scheme,  New  Zealand,  is  cited.  The  Patea 
hydro-scheme  environmental  impact  assessment  il- 
lustrates how  the  formal  assessment  procedures,  if 
properly  applied,  can  assist  in  project  planning. 
The  early  and  continuing  release  of  information  to 
the  public  allayed  their  concerns  and  encouraged 
their  support.  Environmental  issues  were  identified 
and  considered  at  an  early  stage,  enabling  modifi- 
cations to  be   made   to  the  scheme   plan   before 
construction  began,  thus  saving  time  and  expense 
in  the  long  run.  (See  also  W89-01871)  (Lantz-PTT) 
W89-01874 


MEASURES  TO  BENEFIT  WETLAND  BIRDS, 

Ministry   of  Agriculture  and   Fisheries,   Dunedin 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01885 


PREDICTION  OF  PHYTOPLANKTON  ABUN- 
DANCE AND  ITS  EFFECT  ON  WATER  QUAL- 
ITY, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01886 


PERIPHYTON, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-01887 


AQUATIC  MACROPHYTES, 

Ministry    of    Energy,    Dunedin    (New    Zealand). 

Electricity  Div. 

P.  R.  Henriques. 

IN:   Aquatic    Biology    and    Hydroelectric    Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  207-222,  2  fig,  1  tab,  40 

ref. 

Descriptors:  *Macrophytes,  *Aquatic  environ- 
ment, *New  Zealand,  'Ecological  effects,  'Aquat- 
ic plants,  Environmental  effects,  Hydroelectric 
plants.  Aquatic  weeds.  Conservation,   Reservoirs. 


Predicting  the  effect  of  hydroelectric  power  devel- 
opment on  freshwater  macrophytes  is  a  relatively 
new  discipline  in  New  Zealand.  While  recognizing 
that  macrophytes  were  ecologically  significant,  the 
first  reports  tended  to  emphasize  the  potential 
problems  that  noxious  species  pose  when  a  river 
environment  is  turned  into  a  hydroelectric  reser- 
voir (hydro-lake).  More  recent  studies  on  the 
Lower  Waitaki  River,  have  expanded  in  scope  to 
include  also  a  consideration  of  whether  rare  ma- 
crophyte  species  or  habitat  will  be  affected.  This 
chapter  lists  the  beneficial  aspects  of  the  macro- 
phytes, describes  the  nuisance  value  certain  species 
pose,  discusses  aspects  related  to  the  conservation 
of  macrophyte  species  and  habitats,  and  finally 
presents  three  case  studies  to  serve  as  examples  of 
pre-impoundment  macrophyte  investigations  car- 
ried out  in  New  Zealand.  (See  also  W89-01871) 
(Lantz-PTT) 
W89-01888 


INVERTEBRATES, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

M.  J.  Winterbourn. 

IN:   Aquatic    Biology   and   Hydroelectric    Power 

Development  in  New  Zealand.  Oxford  University 

Press.  New  York.   1987.  p  223-236,  2  tab,  61  ref. 

Descriptors:  'Invertebrates,  'Ecological  effects, 
'New  Zealand.  'Aquatic  environment,  'Reser- 
voirs, 'Aquatic  animals,  Hydroelectric  plants,  En- 
vironmental effects,  Water  resources  development, 
Plankton,  Benthic  organisms,  Rivers,  Dams. 

Impoundments  bring  about  changes  in  water  qual- 
ity due  to  storage,  they  provide  barriers  to  the 
migration  of  fish,  and  of  particular  interest  to 
stream  ecologists,  they  result  in  changes  in  flow 
regime.  Biological  studies  associated  with  hydro- 
electric schemes  in  New  Zealand  have  dealt  princi- 
pally with  the  phytoplankton  and  submerged  ma- 
crophyte communities  of  the  Waikato  River 
system.  The  aim  of  this  chapter  is  to  outline  the 
effects  of  river  impoundment  on  the  aquatic  inver- 
tebrate fauna  with  particular  reference  to  New 
Zealand.  The  planktonic,  benthic  and  marginal 
zone  communities  of  impoundments  are  discussed 
along  with  the  benthos  of  regulated  rivers  below 
dams.  (See  also  W89-01871)  (Lantz-PTT) 
W89-01889 


WETLAND  BIRDS, 

Ministry  of  Agriculture  and  Fisheries,  Christ- 
church  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-01891 

SYSTEMS  ECOLOGY  AND  ENVIRONMEN- 
TAL LAW:  DO  THEY  SPEAK  THE  SAME  LAN- 
GUAGE, 

Envirosphere  Co.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01895 

PHENOMENOLOGICAL  PERSPECTIVE  OF 
ECOLOGICAL  DEVELOPMENT, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01898 


ENVIRONMENTAL  CONDITIONS  FOR 
WATER  RESOURCES  PROJECTS, 

E.  O.  Gangstad,  and  C.  G.  Ash. 
IN:      Environmental      Management      of     Water 
Projects.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987. 
p  3-25,  5  fig,  18  ref. 

Descriptors:  'Environmental  protection,  'Legisla- 
tion, 'Water  resources  development,  'National 
Environmental  Policy  Act,  Water  pollution  con- 
trol, Construction,  Regulations. 

National  policy  requires  that  federal  agencies  act 
to  include  in  their  construction  projects  measures 
to  enhance  and  preserve  the  natural  environment. 
Specification  provisions  controlling  contractor  ac- 


tivities have  been  effective  in  minimizing  air, 
water,  and  noise  problems  associated  with  con- 
struction activities.  Design  and  construction  of 
structures  of  all  kinds  have  incorporated  measuics 
which  provide  for  environmental  quality  and  pro- 
tection. A  guiding  principle  has  been  to  incorpo- 
rate aesthetics  in  terms  of  the  general  public.  This 
chapter  covers  general  reference  to  the  National 
Environmental  Policy  Act  of  1960  (NEPA)  of  the 
ways  environmental  quality  is  ensured  by  the 
Bureau  of  Reclamation  and  the  Corps  of  Engi- 
neers. (See  also  W89-01990)  (Author's  abstract) 
W89-01991 


HISTORIC  ROLE  OF  A  LARGE  LAKE  IN 
JAPAN  -  THE  CASE  OF  LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 
Station. 
K.  Tatuo. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  31-46,  11  fig,  1  tab. 

Descriptors:  'Social  aspects,  'History,  'Archaeol- 
ogy, 'Lake  Biwa,  'Japan,  Navigation,  Urban 
areas,  Water  resources  development,  Hydroelec- 
tric power.  Water  quality  control,  Regulations, 
Water  management. 

Lake  Biwa  is  the  only  inland  water  body  in  Japan 
that  deserves  the  name  of  a  'large  lake'  Located 
close  to  the  oldest  capitals  and  big  cities  such  as 
Nara.  Kyoto  and  Osaka,  it  has  played  a  significant 
role  throughout  Japan's  history.  The  main  func- 
tions of  rivers  and  lakes  for  pre-modern  societies 
were  to  supply  fishery  products  and  serve  as  inland 
traffic  routes.  In  a  country  like  Japan  where  rivers 
are  short  and  mostly  torrential,  lakes  were  particu- 
larly important  as  highways  for  boat  transportation 
and  traffic.  With  the  urban  growth  of  Kyoto  more 
and  more  ports  became  available  on  the  lake  shores 
for  trans-lake  traffic.  Starting  in  1867  initiatives  in 
civil  engineering  were  taken  by  a  pioneering  at- 
tempt to  utilize  Lake  Biwa's  water  resource.  The 
potential   value  of  Lake   Biwa  as  a  large  water 
resource  was  recognized.   At  the  request  of  the 
governor  of  Kyoto  Prefecture,  Tanabe-Sakuo  de- 
signed and  supervised  the  construction  of  a  canal 
that  conducts  water  from   Lake  Biwa  to  Kyoto 
city.  The  Lake  Biwa  Canal  was  completed  in  1890. 
Originally,  the  canal  was  a  multi-purpose  canal.  It 
was  intended  to  serve  as  a  source  of  water  for 
domestic  use,  irrigation,  replenishing  urban  streams 
for  hydroelectric  power  generation  and  transporta- 
tion by  boats.  A  hydroelectric  plant  started  oper- 
ation   in    Kyoto    in    1981.    To    cover    increasing 
demand,    a    new    water    resource    development 
project,  called  the  Lake  Biwa  Comprehensive  De- 
velopment   Project,   was   initiated   in    1972.    It   is 
expected  to  continue  until  1991.  The  objective  is  to 
increase  the  rate  of  lake  water  outflow  at  the  Seta 
Barrage  by  40  cu  m/sec  over  the  present  rate.  (See 
also  W89-02176)  (Lantz-PTT) 
W89-02178 

INDUSTRIAL  SITING  IN  A  DEVELOPING 
COUNTRY  THE  CASE  OF  ARGENTINA  -  ITS 
CONTEXT  -  THE  ENVIRONMENTAL  DIMEN- 
SION, HAZARDOUS  WASTE  AND  LARGE 
LAKES, 

Indiana  Univ.  at  Bloomington. 
P.  Tarak. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  1 19-135,  24  ref. 

Descriptors:  'Industrial  plants,  'Developing  na- 
tions, 'Argentina,  'Site  selection,  'Water  pollution 
prevention,  Case  studies,  Environmental  protec- 
tion. 

The  context  within  which  an  industrial  siting  proc- 
ess takes  place  in  most  developing  countries  is 
characterized  by  the  lack  of  environmental  legal 
constraints.  Industrial  siting  becomes  exclusively 
an  administrative  process  where  environmental  as- 
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pects  stay  mostly  under  the  discretional  spheres  of 
the  officers  in  charge  of  the  permit  granting  proc- 
ess. These  officers  are  governed  by  the  internal 
regulations  of  the  Administration.  Moreover,  and 
very  often,  environmental  concerns  are  neutralized 
by  not  only  economic  and  social  benefits  of  the 
projects,  but  also  by  behavioral  patterns  of  soci- 
eties and  its  bureaucracies  that  allow  corruptive 
practices  such  as  bribery,  personal  and  political 
favoritisms  and  authoritarian  threats  to  succeed. 
The  different  systems  under  which  industrial  siting 
can  take  place,  the  kind  of  policies  that  should  be 
promoted  to  avoid  imitating  the  developing 
world's  political-historical  evolution  and  the  vari- 
ous mechanisms  available  which  can  be  used  to 
introduce  direct  public  involvement  during  indus- 
trial siting  processes  are  described.  Finally,  a  case 
study  is  analyzed  regarding  the  design  of  a  new 
'Technological  Park'  in  the  area  of  Lake  Nahuel 
Huapi,  Argentina.  (See  also  W89-02176)  (Lantz- 
PTT) 
W89-02184 


IMPACT  OF  LAKE  CHANGSHOU  ON  THE 
ENVIRONMENT, 

Chengdu  Univ.  of  Science  and  Technology 
(China). 

W.  Zhao,  and  Z.  Zhu. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
IV:  Prevention  of  Toxic  Contamination  in  Large 
Lakes.  Managing  a  Large  Ecosystem  for  Sustain- 
able Development.  Lewis  Publishers,  Chelsea, 
Michigan,  1988.  p  287-303,  1  tab. 

Descriptors:  'Ecological  effects,  *Water  resources 
development,  *Lake  Changshou,  "China,  Fish,  Ir- 
rigation, Water  supply,  Navigation,  Public  health, 
Waterfowl,  Environmental  effects,  Social  aspects. 

Lake  Changshou  is  a  reservoir  constructed  in  1957 
in  Sichuan  Province  of  the  Longxi  River,  a  tribu- 
tary to  the  Changjiang  (Yangtze).  It  has  a  surface 
area  of  65  sq  km  and  a  volume  of  1.027  billion  cu 
m.  The  main  goal  in  construction  of  the  reservoir 
was  electrical  power  generation  (total  capacity: 
104.5  thousand  kW).  Construction  of  the  reservoir 
also  provided  significant  benefits  to  irrigation  and 
navigation.  Malarial  incidence  in  the  lake  region 
has  decreased  since  the  reservoir  was  filled.  Dis- 
placement of  population  and  loss  of  arable  land 
were  the  main  problems  encountered  after  lake 
construction.  Changes  in  herbaceous  and  piscine 
life  after  filling  are  discussed  in  detail.  Improve- 
ments in  waterfowl  population  are  briefly  noted. 
Toxic  contamination  is  not  serious,  and  water  qual- 
ity in  the  lake  is  basically  good.  There  is  some 
tendency  towards  nitrogen  eutrophication.  Al- 
though studies  performed  after  filling  indicate  that 
the  effects  of  reservoir  construction  are  beneficial, 
they  also  indicate  that  records  for  the  period  prior 
to  construction  are  less  complete  than  could  be 
wished.  For  fuller  quantification  of  benefits  and 
environmental  impact,  it  is  suggested  that  more 
extensive  investigations  be  carried  out  before  dam 
construction.  (See  also  W89-02176)  (Author's  ab- 
stract) 
W89-02195 
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INSTALLATION  OF  HYDROCARBON  DETEC- 
TION WELLS  AND  VOLUMETRIC  CALCULA- 
TIONS WITHIN  A  CONFINED  AQUIFER:  A 
CASE  STUDY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 
M.  L.  Trimmell. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  255-269,  8  fig,  3  tab. 

Descriptors:  'Monitoring,  'Confined  aquifers,  'Oil 
recovery,  'Test  wells,  'Path  of  pollutants,  'Pollut- 
ant identification.  Boreholes,  Oil  spills,  Hydrocar- 
bons, Rotary  drilling,  Mathematical  studies,  Oil- 
water  interfaces. 


Two  case  studies  involving  the  installation  of  hy- 
drocarbon detection  wells  and  related  hydrocar- 
bon volumetric  calculations  and  considerations  for 
confined  aquifers  are  presented.  The  installation  of 
hydrocarbon  detection  wells  routinely  requires  at- 
tentive observations  of  return  cuttings  or  core  sam- 
pling from  the  associated  boreholes.  Confined  con- 
ditions increase  the  importance  of  professional  well 
logging  procedures.  Depending  on  the  drilling 
method  used,  the  depth  at  which  floating  hydro- 
carbons are  encountered  can  be  quite  difficult  to 
determine.  Rotary  drilling  does  not  provide  an 
immediate  opportunity  to  measure  the  confining 
aquifer  pressure.  The  drilling  fluid  used,  normally 
displaces  any  confined  hydrocarbons  that  would 
otherwise  tend  to  rise  following  penetration  of  the 
confining  layer.  Subsequent  well  development  re- 
moves any  fluid  volumes  introduced  during  drill- 
ing and  will  then  allow  measurement  of  the  hydro- 
carbon and  water  levels  from  which  the  potentio- 
metric  surface  can  be  determined.  Once  the  confin- 
ing layer  is  penetrated  using  a  hollow-stem  auger, 
the  hydrostatic  head  immediately  forces  the  float- 
ing hydrocarbons  upward  within  the  borehole. 
The  potentiometric  fluid  elevation  can  then  be 
determined  after  correcting  for  the  measured 
thickness  of  hydrocarbons  on  the  water  surface. 
There  are  different  considerations  which  have  to 
be  given  to  volumetric  calculations  when  investi- 
gating a  confined  aquifer.  Under  confined  condi- 
tions, there  is  not  a  capillary  fringe  to  correct  for, 
but  there  is  a  hydrostatic  head  to  consider.  Once 
the  confining  layer  is  penetrated  during  drilling, 
the  confining  pressure  forces  fluid  upward  within 
the  borehole.  The  hydrocarbons,  having  a  lower 
density,  quickly  rise  within  the  borehole.  Thus,  the 
measured  thickness  of  hydrocarbons  in  the  bore- 
hole is  mostly  a  function  of  the  hydrostatic  head 
and  not  the  actual  thickness  for  the  zone  of  satura- 
tion. A  case  study  is  presented  that  explains  the 
necessary  corrections.  (See  also  W89-01530)  (Au- 
thor's abstract) 
W89-01545 


GROUND  WATER  MONITORING  EXPERI- 
ENCE AT  A  REFINERY  LAND  TREATMENT 
UNIT, 

Total  Petroleum,  Inc.,  Ardmore,  OK. 
P.  E.  Binkley. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.   1987.  p  271-278,  4  fig,  1  tab,  1  ref. 

Descriptors:  'Test  wells,  'Groundwater  pollution, 
♦Geohydrology,  'Monitoring,  'Oil  spills,  Permits, 
Path  of  pollutants,  Water  pollution  prevention, 
Water  pollution  control,  Drilling,  Oklahoma,  Land 
disposal. 

Total  Petroleum,  Inc.  operates  a  land  treatment 
unit  at  its  Ardmore,  Oklahoma,  refinery  for  dispos- 
al of  API  separator  sludge  and  slop  oil  emulsion 
solids.  During  the  Part  B  permit  application  inves- 
tigation, it  became  apparent  that  the  geohydrology 
as  described  in  the  Part  A  submission  was  incor- 
rect. The  complete  geohydrology  was  not  defined 
at  the  submission  of  the  Part  B  permit  application. 
After  permit  review  by  Oklahoma  State  Depart- 
ment of  Health  (OSDH),  Total  initiated  a  detailed 
drilling  program  to  obtain  core  samples  to  ade- 
quately describe  the  geohydrology.  Cores  were 
drilled  to  150  feet  on  two  sides  of  the  site.  The 
geohydrology  was  found  to  be  very  complex. 
There  are  five  formations  under  the  site  dipping  to 
the  Northeast  and  striking  to  the  Southeast.  To 
adequately  monitor  the  site,  Total  installed  wells  in 
four  of  the  formations.  There  are  four  background 
wells  and  eleven  downgradient  wells.  Total  was 
asked  to  install  Teflon  or  stainless  steel  wells  as 
stated  in  the  TEGD.  A  compromise  was  reached 
with  OSDH  and  two  Teflon  wells  were  installed 
next  to  two  PVC  wells  to  prove  the  suitability  of 
PVC  wells.  Since  a  new  monitoring  system  was 
installed,  Total  had  to  re-establish  the  first  year's 
four  quarters  of  background  data,  but  in  six 
months.  To  carry  all  of  the  equipment  needed  to 
sample  fifteen  wells  with  dedicated  bailers  a  trailer 
was  built.  Use  of  the  trailer  has  made  the  sample 
round  easier.  (See  also  W89-01530)  (Author's  ab- 
stract) 


W89-01546 


DETECTION  AND  DELINEATION  OF  A  FUEL 
OIL  PLUME  IN  A  LAYERED  BEDROCK  DE- 
POSIT, 

TRC  Environmental  Consultants,  Inc.,  Engle- 
wood,  CO. 

D.  J.  Folkes,  M.  S.  Bergman,  and  W.  E.  Herst. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  279-304,  12  fig,  2  tab,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Plumes, 
'Oily  water,  'Bedrock,  'Path  of  pollutants,  Hy- 
drocarbons, Geohydrology,  Boreholes,  Colorado. 

An  investigation  is  being  conducted  of  a  fuel  oil 
plume  in  south-central  Colorado.  The  fuel  oil 
plume  is  in  thinly  bedded  claystone,  siltstone  and 
sandstone  of  the  Pierre  Shale  Formation.  The 
highly  anisotropic  properties  of  the  bedrock  affect 
vertical  and  horizontal  distribution  of  the  free 
product  plume,  and  the  techniques  required  for 
timely  detection  and  delineation  of  the  plume. 
Product  was  not  detected  in  wells  installed  in  the 
plume  for  several  days,  although  up  to  1.5  ft.  of 
product  was  eventually  measured  in  the  wells. 
Perched  product  zones  in  the  layered  claystone 
may  account  for  the  well  behavior.  Because  of 
slow  product  appearance  in  wells,  hydrocarbon 
vapor  analyses  were  found  to  be  the  most  expedi- 
ent method  of  plume  detection  and  delineation. 
However,  because  of  the  low  vertical  permeability 
of  the  claystone,  boreholes  within  2  ft.  vertically  of 
the  product  zone  did  not  allow  detection  of  hydro- 
carbon vapors  which  were  as  high  as  1500  ppm 
(measured  as  propane)  in  the  vapor  phase  of  the 
product  zone.  In  contrast,  vapors  diffused  readily 
in  the  horizontal  direction,  allowing  contouring  of 
the  vapor  concentrations  and  approximate  delinea- 
tion of  the  plume.  The  anisotropic  permeability  of 
the  claystone  deposit  and  bedrock  structure  ap- 
pears to  result  in  other  phenomena  which  affect 
plume  migration  and  detection,  including  exagger- 
ated product  thicknesses  in  wells,  variable  plume 
width  and  thickness,  and  sinuous  migration  path- 
ways. (See  also  W89-01530)  (Author's  abstract) 
W89-01547 


AQUATIC  MONITORING:  A  RATIONALE  FOR 
OBTAINING  AND  INTERPRETING  AQUATIC 
ECOSYSTEM  CHEMICAL  EXPOSURE  DATA, 

Monsanto  Co.,  St.  Louis,  MO. 
W.  J.  Adams,  T.  J.  Hoogheem,  and  P.  R.  Michael. 
IN:  Rationale  for  Sampling  and  Interpretation  of 
Ecological  Data  in  the  Assessment  of  Freshwater 
Ecosystems.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1986.  p  3-21,  2  fig,  8 
tab,  36  ref. 

Descriptors:  'Network  design,  'Sampling,  'Toxic- 
ity, 'Monitoring,  'Ecological  effects,  'Industrial 
wastes,  Aquatic  animals,  Lake  sediments,  Fluvial 
sediments,  Project  planning,  Trout,  Daphnia,  Crus- 
taceans, Fathead  minnows.  Data  interpretation. 

Experience  obtained  through  three  years  of  nation- 
al aquatic  monitoring  indicates  that  chemical  moni- 
toring programs  need  to  include  the  following 
basic  components:  (1)  a  rationale  for  site  selection; 
(2)  a  logical  set  of  criteria  for  selection  of  sample 
types  -  that  is,  water,  sediment  or  biota  -  based 
upon  the  physical-chemical  and  toxicological  prop- 
erties of  the  chemical  of  interest;  (3)  an  appropriate 
cost-effective  statistical  design;  (4)  a  team  with  a 
demonstrated  capability  for  obtaining  uncontamin- 
ated  samples;  (5)  a  top-notch  analytical  laboratory 
with  experienced  personnel,  appropriate  instru- 
mentation, and  fully  validated  and  tested  methods; 
(6)  exacting  quality-assurance  and  quality-control 
measures  in  all  aspects  of  the  program,  including 
sample  collection  sample  storage,  and  analyte  de- 
termination; (7)  an  analytical  limit  of  detection  for 
environmental  samples  low  enough  to  provide 
meaningful  comparisons  of  biological  effects  and 
environmental  exposure  data;  and  (8)  the  capability 
to  assess  the  monitoring  data  consistent  with  state- 
of-the-art    aquatic    hazard   assessment    techniques. 
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Using  the  above-mentioned  components  of  an 
aquatic  monitoring  program,  cumylphenyl  diphen- 
yl  phosphate  (CPDPP),  a  component  of  an  indus- 
trial hydraulic  fluid,  was  monitored  in  1982  at  24 
sites  located  across  the  continental  United  States. 
Assessment  of  the  hazard  of  CPDPP  for  sites 
where  detectable  levels  were  observed  was  per- 
formed by  calculating  the  margin  of  safety  be- 
tween environmental  water  concentration  and 
acute  and  chronic  toxicological  effects  for  aquatic 
organisms  inhabiting  the  water  column  and  sedi- 
ments. A  new  approach  for  assessing  chemical 
concentrations  on  sediment  is  proposed.  The  tech- 
nique consists  of  calculating  sediment  interstitial 
water  concentration  of  CPDPP  and  comparing 
these  values  with  toxicological  effect  concentra- 
tions observed  in  the  laboratory  for  sediment- 
dwelling  organisms.  Concentrations  of  CPDPP  in 
the  environment  ranged  from  <0.1  to  0.2  micro- 
grams/L  in  surface  water  and  from  <  100  to  200 
micrograms/kg  in  sediment.  CPDPP  safety  mar- 
gins were  a  factor  of  10  or  greater  for  the  most 
sensitive  water  column  organism  (lake  trout)  and 
390  or  greater  for  a  typical  sediment  dwelling 
organism.  (See  also  W89-01599)  (Author's  ab- 
stract) 
W89-01600 


RATIONALE  FOR  DATA  COLLECTION  AND 
INTERPRETATION  IN  THE  NORTHERN 
LAKES  LONG-TERM  ECOLOGICAL  RE- 
SEARCH PROGRAM, 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
T.  K.  Kratz,  J.  J.  Magnuson,  C.  B.  Bowser,  and  T. 
M.  Frost. 

IN:  Rationale  for  Sampling  and  Interpretation  of 
Ecological  Data  in  the  Assessment  of  Freshwater 
Ecosystems.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1986.  p  22-33,  2  fig,  2 
tab,  8  ref.  NSF  Grant  No.  DEB  8012323. 

Descriptors:  *Data  acquisition,  *Eutrophication, 
•Data  interpretation,  'Lakes,  *  Water  pollution  ef- 
fects, *Acid  rain  effects,  Crayfish,  Fish,  Lake  sedi- 
ments, Wisconsin,  Monitoring,  Nutrients,  Hydro- 
gen ion  concentration,  Alkalinity,  Cations,  Anions, 
Plankton,  Physical  properties,  Environmental 
impact  statement,  Light  penetration,  Heat  budget. 

The  Northern  Lakes  Long-Term  Ecological  Re- 
search Program  has  three  general  goals:  (1)  to 
detect  long-term  changes  in  physical,  chemical, 
and  biotic  features  of  lakes,  (2)  to  understand  link- 
ages among  water  and  sediment  chemistry,  hydrol- 
ogy, climate,  and  biology,  and  (3)  to  detect  lake 
features  associated  with  stability  and  resilience  to 
natural  and  human  disturbance.  Eight  northern 
Wisconsin  lakes  were  selected  for  semi-intensive 
study.  These  lakes  lie  in  the  same  local  groundwat- 
er flow  system  and  include  oligotrophic,  mesotro- 
phic,  and  dystrophic  types.  To  meet  the  first  goal, 
an  ongoing  sampling  program  was  established  to 
provide  seasonal  or  annual  estimates  of  nutrients, 
pH,  alkalinity,  and  major  cations  and  anions),  and 
biotic  (including  phytoplankton,  zooplankton,  ma- 
croinvertebrates,  and  fish)  parameters.  Frequency 
and  timing  of  measurements  are  designed  to  allow 
comparisons  among  lakes,  seasons,  or  years.  In 
addition,  long-term  comparisons  were  made  of 
recent  data  and  those  collected  from  the  same 
lakes  by  Birge  and  Juday  in  the  1930's.  To  accom- 
plish the  second  goal  a  series  of  shorter  term, 
process-oriented  studies  have  been  instituted  that 
are  designed  to  describe  mechanisms  of  interaction 
among  system  parts  and  to  help  refine  sampling 
protocol.  To  meet  the  third  goal,  a  whole-lake 
acidification  experiment  is  being  conducted  along 
with  ecological  studies  of  invading  fish  and  cray- 
fish. (See  also  W89-01 599)  (Author's  abstract) 
W89-01601 


SAMPLING    EFFORT    REQUIRED   TO    FIND 
RARE  SPECIES  OF  FRESHWATER  MUSSELS, 

Michigan  Univ. -Dearborn. 

W.  P.  Kovalak,  S.  D.  Dennis,  and  J.  M.  Bates. 

IN:  Rationale  for  Sampling  and  Interpretation  of 

Ecological  Data  in  the  Assessment  of  Freshwater 

Ecosystems.   American   Society   for  Testing   and 

Materials,  Philadelphia,  PA.  1986.  p  34-45,  4  fig,  4 

tab,  5  ref. 


Descriptors:  *Mussels,  *Population  density,  ♦Sam- 
pling, Lakes,  Quantitative  analysis,  Mathematical 
studies,  Mollusks,  Clams,  Cost  analysis,  Endan- 
gered species,  Evaluation. 

Several  approaches  for  determining  the  sampling 
effort  required  to  find  rare  species  of  freshwater 
mussels  were  examined.  Methods  based  on  the 
relationship  between  number  of  species  and 
number  of  individuals  collected  may  provide  a 
basis  for  estimating  sampling  effort,  but  more  re- 
search is  required  to  verify  their  applicability.  Col- 
lections of  dead  shells  (from  lake  shores  or  river 
banks)  cannot  be  used  because  dead  shells  do  not 
accumulate  in  proportion  to  the  occurrence  of  live 
specimens  in  adjacent  waters.  Methods  based  on 
quantitative  sampling  are  most  promising.  Howev- 
er, several  methodological  problems  must  be  over- 
come to  make  quantitative  sampling  cost-effective. 
A  tentative  protocol  for  searching  for  rare  species 
is  presented.  A  preliminary  survey  using  qualita- 
tive methods  is  used  to  determine  the  distribution 
of  mussels  in  a  habitat.  These  data  are  used  to 
stratify  the  habitat  for  quantitative  sampling,  pref- 
erably using  quadrats.  The  number  of  samples 
taken  depends  on  the  scope  of  the  study.  Sample 
number  may  be  set  by  some  predetermined  target 
density  that  must  be  detected  or  by  funding.  (See 
also  W89-01599)  (Author's  abstract) 
W89-01602 


RATIONALE  AND  SAMPLING  DESIGNS  FOR 
FRESHWATER  MUSSELS  UNIONIDAE  IN 
STREAMS,  LARGE  RIVERS,  IMPOUND- 
MENTS, AND  LAKES, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Div.  of  Air  and  Water  Resources. 
B.  G.  Isom,  and  C.  Gooch. 

IN:  Rationale  for  Sampling  and  Interpretation  of 
Ecological  Data  in  the  Assessment  of  Freshwater 
Ecosystems.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1986.  p  46-59,  1  fig,  9 
tab,  23  ref. 

Descriptors:  *Mussels,  'Sampling,  'Population 
density,  Tennessee,  Quantitative  analysis,  Mol- 
lusks, Crustaceans,  Lakes,  Water  pollution  effects, 
Reservoirs,  Rivers,  Scuba  diving. 

Historically,  the  rationale  for  sampling  freshwater 
mussels  was  almost  entirely  for  purposes  of  taxono- 
my, natural  history  surveys,  and  conservation  and 
propagation  efforts  following  a  decline  of  the  pearl 
button  industry  in  the  early  1900s.  The  concept  of 
quantitative  sampling  of  freshwater  mussels  is 
almost  unknown  in  historical  literature.  Except  for 
some  proprietary  or  unpublished  quantitative  stud- 
ies, the  first  study  designed  primarily  to  quantita- 
tively sample  freshwater  mussels  was  by  Scruggs 
followed  by  Isom,  Bates,  and  Isom,  and  Dennis 
and  Bates.  An  earlier  concept  paper  on  quantita- 
tive sampling  of  mollusks  and  crustaceans  can  be 
found  in  Wurtz.  Quantitative  sampling  methods  for 
freshwater  mussels  within  the  context  of  varied 
study  objectives,  for  example  water  pollution  sur- 
veys are  described.  An  example  of  a  quantitative 
site-specific  mussel  study  on  the  Cumberland 
River,  Tennessee,  is  included.  Difficulties  with  this 
study's  design  and  application  are  discussed  in 
some  detail,  along  with  site-specific  studies  on 
Kentucky  Reservoir,  Tennessee  River,  and  Clinch 
River,  Tennessee.  (See  also  W89-01599)  (Author's 
abstract) 
W89-01603 


Biological  field  sampling  can  be  expensive,  time 
consuming,  and  highly  variable  in  results.  A  major 
goal  of  ecological  data  collection  should  be  to 
obtain  maximum  information  from  each  series  of 
biological  samples.  Major  factors  regulating  sam- 
pled populations  must  be  identified  if  impacts  are 
to  be  discriminated  from  effects  of  natural  environ- 
mental variations.  There  are  often  meteorological, 
hydrological,  and  water  quality  (physical-  chemi- 
cal) data  available  from  nearby  locations  which 
can  be  used  to  describe  the  aq,uatic  conditions 
between  sample  dates.  A  methodology  for  using 
environmental  data  to  understand  changes  in  bio- 
logical populations  better  by  characterizing  vari- 
ations in  natural  factors  is  described.  Environmen- 
tal factors  which  influence  sampled  organisms 
were  examined  to  determine  naturally  occurring 
spatial  gradients  throughout  the  study  region  and 
temporal  changes  during  the  period  of  study. 
These  environmental  data  were  used  to  examine 
observed  differences  in  sampled  populations  rela- 
tive to  natural  environmental  fluctuations.  The 
methodology  is  demonstrated  with  environmental 
data  used  in  the  interpretation  of  phytoplankton 
samples.  Recommendations  are  made  for  improv- 
ing ecological  data  collection  programs  to  allow 
analyses  of  impacts  relative  to  natural  environmen- 
tal variations.  (See  also  W89-01599)  (Author's  ab- 
stract) 
W89-01604 


CONCEPTUAL  FRAMEWORK  TO  GUIDE 
AQUATIC  MONITORING  PROGRAM  DESIGN 
FOR  THERMAL  ELECTRIC  POWER  PLANTS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  R.  Horner,  J.  S.  Richey,  and  G.  L.  Thomas. 
IN:  Rationale  for  Sampling  and  Interpretation  of 
Ecological  Data  in  the  Assessment  of  Freshwater 
Ecosystems.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1986.  p  86-100,  1  fig, 
20  ref. 

Descriptors:  'Model  studies,  'Electric  power- 
plants,  'Design  criteria,  'Monitoring,  'Environ- 
mental impact,  Computer  models,  Algorithms, 
Mathematical  models,  Project  planning,  Ecosys- 
tems, Cooling  water,  Entrainment,  Water  quality. 

Thermal  electric  generating  stations  have  a  poten- 
tial to  alter  the  biotic  and  abiotic  conditions  in 
adjacent  water  bodies.  Federal  regulations  require 
electrical  utilities  to  monitor  for  such  changes  as 
insurance  against  deterioration  of  aquatic  ecosys- 
tems. The  cost  of  many  monitoring  efforts  could  be 
reduced  by  more  precise  applications  of  the  scien- 
tific method  (hypothesis  testing),  improved  statisti- 
cal design,  and  a  focus  on  measures  of  cost-effec- 
tiveness. A  multidisciplinary  team  of  scientists  and 
engineers  from  the  University  of  Washington  has 
developed  such  a  conceptual  framework  to  guide 
the  design  of  power  plant  aquatic  monitoring  pro- 
grams. This  framework  is  organized  into  four  hier- 
archical levels  to  accommodate  the  quality  of  in- 
formation in  a  user's  possession.  Algorithms  within 
the  hierarchy  help  the  monitoring  program  design- 
er identify  and  prioritize  mechanisms  likely  to 
cause  ecological  change,  ecosystem  components 
that  might  demonstrate  a  response,  hypotheses  of 
impact,  and  an  appropriate  sampling  design  for 
hypothesis  testing.  The  entire  framework  has  been 
programmed  for  interactive  computer  application. 
(See  also  W89-01599)  (Author's  abstract) 
W89-01606 


CHARACTERIZING  THE  INFLUENCE  OF 
NATURAL  VARIABLES  DURING  ENVIRON- 
MENTAL IMPACT  ANALYSIS, 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

R.  T.  Brown,  and  D.  L.  Dycus. 

IN:  Rationale  for  Sampling  and  Interpretation  of 

Ecological  Data  in  the  Assessment  of  Freshwater 

Ecosystems.    American   Society   for   Testing   and 

Materials,  Philadelphia,  PA.  1986.  p  60-75,  9  fig,  2 

tab,  13  ref. 

Descriptors:  'Sampling,  'Data  interpretation,  'En- 
vironmental impact,  Temporal  distribution,  Phys- 
icochemical  properties,  Spatial  distribution,  Eco- 
logical effects,  Environmental  effects. 


LEAF  PROCESSING  IN  A  RESERVOIR:  AN 
EXPERIMENTAL  APPROACH, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
A.  C.  Hendricks. 

IN:  Rationale  for  Sampling  and  Interpretation  of 
Ecological  Data  in  the  Assessment  of  Freshwater 
Ecosystems.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1986.  p  150-156,  3  fig, 
1  tab,  5  ref. 

Descriptors:  'Litter,  'Leaves,  'Food  chains, 
'Field  tests,  Fish,  Predation,  Ecology,  Reservoirs, 
Invertebrates,  Sunfish,  Virginia. 
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Field  7— RESOURCES  DATA 
Group  7A — Network  Design 


I  he  classical  laboratory  design  of  an  experiment 
involves  the  utilization  of  a  proper  control  and 
establishing  various  test  treatments  while  holding 
conditions  as  close  to  those  of  the  control  as  possi- 
ble In  field  work  an  experimental  design  such  as 
that  used  in  the  laboratory  is  impossible  to  gener- 
ate; however,  field  experimental  work  can  be  per- 
formed by  controlling  one  parameter  at  a  time  and 
allowing  this  to  serve  as  a  treatment.  The  control 
in  this  case  attempts  to  emulate  the  ecological 
system  as  close  as  possible.  An  experimental  ap- 
proach was  utilized  to  determine  how  leaves  were 
processed  in  a  reservoir.  Maple  (Acer  Spp.)  leaf 
packets  were  placed  in  the  reservoir  utilizing  the 
following  experimental  design:  (1)  Packets  were 
placed  in  plastic  trays  and  left  open.  These  served 
as  the  controls.  (2)  Packets  were  placed  in  enclo- 
sures so  that  fish  and  other  larger  animals  might 
not  have  access  to  the  leaves.  (3)  Packets  were 
placed  in  enclosures  and  a  bluegill  sunfish  (Lepo- 
mis  macrochirus)  was  added  to  each  enclosure. 
Results  from  the  experiments  showed  no  signifi- 
cant differences  between  the  leaf  processing  in  the 
enclosure  with  and  without  fish.  However,  there 
were  significant  differences  in  leaf  processing  be- 
tween open  and  enclosed  leaf  packets.  At  one  time 
it  took  less  than  a  month  for  this  difference  to 
occur,  at  another  time  it  took  from  two  to  three 
months.  (See  also  W89-01599)  (Author's  abstract) 
W89-01609 


DEVELOPING  A  SAMPLING  STRATEGY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns,  and  J.  R.  Pratt. 

IN:  Rationale  for  Sampling  and  Interpretation  of 
Ecological  Data  in  the  Assessment  of  Freshwater 
Ecosystems.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1986.  p  168-186,  3  fig, 
2  tab,  67  ref. 

Descriptors:  "Sampling,  "Hydrologic  data  collec- 
tions, "Data  acquisition,  "Ecology,  Ecosystems, 
Field  tests.  Water  pollution  effects,  Project  plan- 
ning, Data  interpretation,  Test  procedures,  Species 
diversity.  Statistical  methods. 

Sampling  decisions  must  emphasize  not  only  data 
collection  and  analysis,  but  also  data  use  in  deci- 
sions made  for  protection  and  management  of 
aquatic  ecosystems  Although  data  gathering  is 
often  the  main  focus  of  an  investigation,  it  only 
provides  the  opportunity  for  generating  informa- 
tion The  quality  of  this  information  is  dependent 
upon  the  method  of  data  acquisition  and  analysis, 
and  the  effectiveness  of  the  decision  made  depends 
on  the  entire  process  -  not  only  sampling.  The 
basic  problem  with  analyzing  aquatic  ecosystems  is 
their  complexity  which  may  not  be  adequately 
displayed  if  the  sampling  program  is  not  carefully 
designed  Furthermore,  even  the  most  effectively 
designed  program  may  not  achieve  the  desired 
objectives  if  the  sampling  program  design  does  not 
recognize  the  way  the  information  will  be  used. 
The  limitation  of  common  experimental  designs 
and  sampling  methods  including  the  use  of  struc- 
tural and  functional  measures,  the  sampling  of  nat- 
ural and  artificial  substrates,  and  use  of  appropriate 
Statistical  tests  is  discussed.  Certain  sampling  re- 
gimes, including  sampling  over  a  single  annual 
Cycle,  may  underestimate  ecosystem  variability. 
The  use  of  artificial  substrates  for  collections  may 
be  misleading  if  the  behavior  of  the  substrate  over 
time  is  not  understood.  Nevertheless,  artificial  sub- 
strates may  show  greater  rephcability  and  reliabil- 
ity than  collections  from  naturally  heterogeneous 
substrates.  Generators  of  information  should  un- 
derstand the  uses  that  will  be  made  of  the  data  and 
that  the  limitations  of  the  data  should  be  under- 
stood by  those  who  must  make  decisions  with  it.  A 
simple  checklist  is  provided  for  use  of  investigators 
to  insure  adequate  preparation  of  hypotheses,  se- 
lection of  sampling  methods,  and  use  of  statistical 
tests  (See  also  W89-OI  599)  (Author's  abstract) 
W89-0I6II 


DEVELOPING  GUIDES  FOR  SAMPLING  AND 
ANALYSIS  OF  GROUND  WATER, 

Dow  Chemical  Co.,  Baton  Rouge,  LA.  Louisiana 

Div 

L.  I  Bone. 


IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
337-342,  1  tab. 

Descriptors:  "Water  quality,  'Standards,  *Water 
analysis,  'Groundwater  pollution,  "Sampling, 
"Data  acquisition,  Pumps,  Organic  wastes,  Vadose 
water,  Monitoring,  Water  pollution  prevention, 
Flushing,  American  Society  for  Testing  and  Mate- 
rials. 

American  Society  for  Testing  and  Materials  Com- 
mittee D-34  on  Waste  Disposal  has  two  subcom- 
mittees that  are  concerned  with  groundwater  sam- 
pling: D34-02-08  on  Groundwater  Analysis  and 
D34-01-01  on  Environmental  Monitoring  and  Sam- 
pling. Subcommittee  D34-02-08  has  been  review- 
ing the  Environmental  Protection  Agency's  (EPA) 
Proposed  SW  846  Method  8600  for  screening 
groundwater  for  Appendix  VIII  compounds.  Sub- 
committee D34-01-01  has  prepared  Guides  for 
Sampling  Ground  Water  Monitoring  Wells  and 
Pore  Water  Sampling  in  the  Vadose  Zone.  The 
groundwater  guide  discusses  flushing  require- 
ments, well  sampling  devices,  and  sample  container 
and  preservation  requirements.  Some  of  the  guide's 
discussion  concerning  the  advantages  and  disad- 
vantages of  sampling  procedures  and  devices  are 
presented  and  some  recommendations  based  on  the 
author's  own  experience  are  offered.  Flushing  5  to 
10  well  volumes  or  until  some  parameter,  such  as 
pH  or  conductivity  is  stabilized,  is  recommended. 
Bailers,  bladder  pumps,  or  gas  driven  piston  pumps 
are  recommended,  and  the  importance  of  preplan- 
ning sampling  operations  is  emphasized.  (See  also 
W89-01634)  (Author's  abstract) 
W89-01653 


PRACTICES  FOR  SAMPLING  SOLID  WASTES 
FROM  POINT  DISCHARGES  AND  IMPOUND- 
MENTS, 

Radian  Corp.,  Austin,  TX. 

L.  Holcombe,  D.  Johnson,  and  D.  Lorenzen. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

353-366,  4  fig,  2  tab,  6  ref. 

Descriptors:  "Standards,  "Sampling,  "Waste  char- 
acteristics, "Chemical  analysis,  "Data  acquisition, 
Design  criteria,  Monitoring,  Spatial  distribution, 
Statistical  methods,  Data  interpretation,  Waste  dis- 
posal, Solid  wastes,  American  Society  for  Testing 
and  Material. 

Practices  for  sampling  solid  wastes  from  point 
discharges  and  impoundments  are  being  developed 
for  American  Society  for  Testing  and  Materials 
Committee  D-34  on  Waste  Disposal  and  will  pro- 
vide guidance  for  obtaining  representative  samples 
of  solid  wastes  from  point  discharges  and  surface 
impoundments.  The  sampling  guidelines  outline 
safety  procedures,  design  considerations,  sampling 
equipment,  and  sampling  procedures.  Proper 
design  is  a  key  component  of  any  waste  sampling 
program  and  is  emphasized  in  these  practices.  The 
frequency  of  sampling  or  the  spatial  distribution  of 
samples  required  to  obtain  a  descriptive  sample 
depends  on  the  variability  of  the  waste  composi- 
tion and  the  precision  of  waste  analysis  required. 
Given  the  waste  variability  and  precision  require- 
ments, the  number  of  samples  necessary  can  be 
calculated  using  fundamental  statistical  concepts. 
(See  also  W89-OI634)  (Author's  abstract) 
W89-01655 


SOIL  VAPOR  MONITORING  AS  A  COST-EF- 
FECTIVE METHOD  OF  ASSESSING  GROUND 
WATER  DEGRADATION  FROM  VOLATILE 
CHLORINATED  HYDROCARBONS  IN  AN  AL- 
LUVIAL ENVIRONMENT, 

Kleinfelder  (J.H.)  and  Associates,  Walnut  Creek, 
CA. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01675 


CAN  BIOLOGICAL  MONITORING  EARLY 
WARNING  SYSTEMS  BE  USEFUL  IN  DE- 
TECTING TOXIC  MATERIALS  IN  WATER, 


Army  Medical  Bioengineering  Research  and  De- 
velopment Lab.,  Fort  Detrick,  MD.  Health  Effects 
Research  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01901 


BIOLOGICAL  IMPLICATIONS  OF  THE  MAN- 
AGEMENT OF  WASTE  MATERIALS:  THE  IM- 
PORTANCE OF  INTEGRATING  MEASURES 
OF  EXPOSURE,  UPTAKE,  AND  EFFECTS, 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 
A.  J.  Mearns. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  335-343,  1  fig,  17  ref. 

Descriptors:  "Water  pollution  effects,  "Waste  man- 
agement, "Ecological  effects,  "Toxicology,  "Moni- 
toring, "Management  planning,  "Aquatic  toxicol- 
ogy, Bioaccumulation. 

Mental  tools  are  needed  to  remind  us  of  the  ulti- 
mate uses  of  aquatic  toxicology  research.  These 
tools  can  aid  those  who  manage  conplex  waste 
materials.  A  simple  conceptual  diagram  is  offered 
to  remind  researchers  and  managers  of  the  need  to 
simultaneously  or  sequentially  acquire,  or  other- 
wise integrate,  information  on  exposure,  biocon- 
centration,  and  effects.  The  author  urges  research- 
ers to  weigh  the  benefits  and  statistical  costs  of 
acquiring  these  data  in  a  multidisciplinary  ap- 
proach. (See  also  W89-01930)  (Author's  abstract) 
W89-01951 


7B.  Data  Acquisition 


RECOMMENDATIONS  FOR  THE  DETERMI- 
NATION OF  PH  IN  SEA  WATER  AND  ESTUA- 
RINE  WATERS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Physical  Chemistry. 

A.  K.  Covington,  and  M.  Whitfield. 

Pure  and  Applied  Chemistry  PACHAS,  Vol.  60, 

No.  6,  p  865-870,  June  1988.  14  ref. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Standards,  "Hydrogen  ion  concentration,  "Sea- 
water,  "Estuarine  water,  Errors,  Temperature,  Sa- 
linity. 

The  International  Union  of  Pure  and  Applied 
Chemistry  (IUPAC)  Commission  on  Electroanaly- 
tical  Chemistry  presents  its  recommendations  for 
the  determination  of  pH  in  sea  water  and  estuarine 
waters.  If  a  precision  of  +  or  -  0.01  in  pH  is 
required,  it  is  recommended  that:  (1)  The  sample  is 
at  a  constant,  controlled  temperature.  (2)  Electrode 
pairs  should  be  standardized  on  either  the 
pH(IUPAC)  or  pH(SWS)  scales  but  the  commer- 
cial availability  of  standard  reference  materials  for 
the  former  makes  this  more  convenient  in  practice 
for  the  time  being.  (3)  The  electrode  pair  should  be 
characterized  over  the  appropriate  salinity  and 
temperature  range  to  assess  the  systematic  errors 
associated  with  variations  of  liquid  junction  poten- 
tial and  hydrogen  ion  activity  coefficient.  This 
requires  the  determination  of  fH'  and  delta-pH 
values  as  appropriate,  and  the  conversion  factors 
should  be  published  along  with  the  measured 
pH(X)  or  pH(SWS)  values.  (4)  Considerable  ad- 
vantages ensue  from  using  a  reference  electrode 
design  with  renewable  liquid  junction  such  as  the 
Culberson  cell.  By  this  means  a  precision  of  +  or  - 
0.01  in  pH  is  obtainable  on  a  routine  basis  and 
standardization  is  only  necessary  at  the  beginning 
and  end  of  a  working  day.  (Author's  abstract) 
W89-01295 


RECOMMENDED  APPROACH  TO  THE  EVAL- 
UATION OF  THE  ENVIRONMENTAL  BEHAV- 
IOR OF  PESTICIDES:  IUPAC  REPORTS  ON 
PESTICIDES,  NO.  24, 

CIBA-GEIGY  AG.,  Basel  (Switzerland).  Agricul- 
tural Div. 
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For  primary  bibliographic  entry  see  Field  5A. 
W89-01296 


USE  OF  PLASTIC  STRIPS  TO  MEASURE 
LEAF  RETENTION  BY  RIPARIAN  VEGETA- 
TION IN  A  COASTAL  OREGON  STREAM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

R.  W.  Speaker,  K.  J.  Luchessa,  J.  F.  Franklin,  and 

S.  V.  Gregory. 

American    Midland    Naturalist    AMNAAF,    Vol. 

120,  No.  1,  p  22-31,  July  1988.  3  ftg,  3  tab,  13  ref. 

National    Science    Foundation    Grants    DEB    80- 

12162,   BSR  8514325,   BSR  8112455-02  and  BSR 

8508356. 

Descriptors:  'Data  acquisition,  "Leaves,  *Leaf  re- 
tention, *Riparian  vegetation.  Shrubs,  Streams, 
Particulate  matter,  Oregon. 

The  feasibility  of  using  strips  of  plastic  instead  of 
leaves  for  estimating  the  rate  of  retention  of  coarse 
particulate  organic  matter  (CPOM;  >  1  mm  diame- 
ter) in  streams  was  tested  by  simultaneously  meas- 
uring retention  of  leaves  and  strips  of  plastic  cut  to 
approximately  the  same  size  as  the  leaves  in  six 
3rd-  and  4th-order  streams.  There  was  no  signifi- 
cant difference  in  the  retention  rates  between  the 
two  methods  when  all  six  study  reaches  were 
considered  together,  nor  was  there  a  difference  in 
the  location  of  retention  of  leaves  and  strips  of 
plastic  within  a  reach.  However,  the  retention  rate 
of  plastic  strips  was  significantly  higher  than  that 
of  leaves  in  the  two  reaches  with  the  highest  flows. 
Plastic  strips  were  used  to  assess  the  importance  of 
shrubby  riparian  vegetation  in  retaining  CPOM  in 
a  3rd-order  stream.  The  density  of  streamside 
shrubs  was  reduced  to  approximately  60%  and  0% 
of  naturally  occurring  levels,  and  retention  was 
measured  by  releasing  known  quantities  of  plastic 
strips  into  the  stream.  Retention  was  highest  in  the 
reaches  where  shrub  densities  were  not  reduced, 
intermediate  in  reaches  that  were  thinned,  and 
lowest  in  reaches  where  shrubs  had  been  complete- 
ly removed.  Riparian  vegetation  was  directly  or 
indirectly  responsible  for  68%  of  the  retention  in 
the  cleared  reaches,  79%  of  the  retention  in  the 
thinned  sections  and  84%  of  the  retention  in  the 
control  reaches.  (Author's  abstract) 
W89-01332 


PRACTICAL   EXPERIENCE    OF    BOREHOLE 
PERFORMANCE  EVALUATION, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-01356 


DETERMINATION  OF         TWENTY-ONE 

CHLOROANISOLES  IN   WATER   AND  SEDI- 
MENT SAMPLES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01377 


FORCED-GRADIENT  TRACER  TESTS  AND  IN- 
FERRED HYDRAULIC  CONDUCTIVITY  DIS- 
TRIBUTIONS AT  THE  MOBILE  SITE, 

Auburn  Univ.,  AL.   Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01402 


SIMULATION  AND  PARAMETER  IDENTIFI- 
CATION OF  MASS  TRANSPORT  IN  GROUND 
WATER, 

Bergakademie  Freiberg  (German  D.R.). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-01409 


TURBULENCE  MODELING  OF  SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  IV, 

K.  Bedford,  A.  Findikakis,  B.  E.  Larock,  W.  Rodi, 
and  R.  L.  Street. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  9,  p  1034-  1051,  Septem- 
ber 1988.  3  tab. 

Descriptors:  "Turbulent  flow,  "Model  studies, 
•Surface  water,  "Computers  programs.  "Hydraulic- 


models,  "Model  testing,  Automation,  Fortran,  Ad- 
vection,    Differential   equations,    Remote   sensing. 

The  computer,  numerical,  and  personnel  require- 
ments for  turbulence  model  based  surface  water 
codes  are  discussed  and  suggested  evaluation  pro- 
cedures for  turbulence  models  are  described.  Hard- 
ware resources  typically  require  substantial  com- 
puting resources  particularly  for  the  case  of  time 
varying  calculations.  For  the  case  of  3D  flows,  the 
solution  of  extra  equations  for  turbulence  quantities 
will  not  add  much  extra  time  to  the  calculation. 
Codes  may  be  developed  or  acquired  with  acquisi- 
tion of  public  domain  software  or  proprietary 
codes  possible.  Public  domain  software  is  often  not 
well-documented  but  is  inexpensive.  Proprietary 
software  is  generally  more  expensive  but  well- 
maintained  and  documented.  The  development  of  a 
code  requires  trained  personnel,  considerable  com- 
puter resources,  and  a  sound  numerical  solution 
approach.  Seven  components  or  considerations  in 
the  numerical  solution  approach  are  discussed  with 
the  treatment  of  the  advection  terms  being  of  con- 
siderable importance.  Finally,  six  elements  of 
model  performance  evaluation  are  summarized  and 
include  a  discussion  of  the  types  of  data  for  such 
evaluations.  (See  also  W89-01412  thru  W89-01414 
and  W89-01416)  (Author's  abstract) 
W89-01415 


TURBULENCE     MODELING     OF     SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  V, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-01416 


COMPREHENSIVE  METHOD  OF  CHARAC- 
TERISTICS MODELS  FOR  FLOW  SIMULA- 
TION, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01417 


FINITE    ELEMENT    CHARACTERISTIC    AD- 
VECTION MODEL, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Applied  Marine  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01418 


CLOUD  DROPLETS:  SOLUTE  CONCENTRA- 
TION IS  SIZE  DEPENDENT, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

K.  J.  Noone,  R.  J.  Charlson,  D.  S.  Covert,  J.  A. 
Ogren,  and  J.  Heintzenberg. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  93,  No.  8,  p  9477-9482,  August  20,  1988.  5  fig, 
1  tab,  23  ref.  NSF  Grants  ATM  83-18028  and 
ATM  86-07377. 

Descriptors:  "Air  pollution,  "Acid  rain,  "Path  of 
pollutants,  "Cloud  liquid  water,  "Fluid  drops,  So- 
lutes, Chemical  properties,  Water  chemistry,  Sul- 
fates. 

Cloud  droplets  were  sampled  as  function  of  their 
size  using  a  counterflow  virtual  impactor.  In  a 
marine  stratus  cloud,  the  smaller  droplets  released 
smaller  aerosol  particles  than  did  the  larger  drop- 
lets and  the  larger  droplets  released  particles  that 
are  morphologically  similar  to  sea  salt.  Aqueous 
solute  concentrations  for  different  droplet  size 
ranges  were  calculated  and  it  was  concluded  that: 

(1)  The  solute  concentration  within  cloud  droplets 
can  be  a  function  of  the  droplet  size;  in  the  cloud 
described  here,  the  mass  concentration  in  droplets 
larger  than  9  micron  diameter  increased  with  size. 

(2)  If  the  cloud  droplet  residue  observed  in  this 
cloud  is  physically  and  chemically  similar  to  aero- 
sol observed  at  other  remote  marine  locations,  that 
is,  the  sub-micron  particles  are  mainly  sulfates  and 
the  super  micron  particles  are  mainly  sea  salt,  then 
these  data  indicate  that  there  are  different  ionic 
species  in  the  smaller  and  larger  droplets.  The 
larger  droplets  would  contain  mainly  sea  salt,  and 
the  smaller  droplets  would  contain  more  sulfate 
than  the  larger  ones.  (3)  As  the  concentration  of 
excess  (non-sea-salt)  sulfate  controls  the  acid/base 
chemistry  in  background  marine  cloud  water  and 


because  the  droplet  concentration  was  found  to  be 
size  dependent  (see  conclusion  one),  the  pH  of 
cloud  droplets  and  the  chemistries  depend  on  it 
(bisulfite  and  bisulfate  ions)  are  size  dependent.  (4) 
As  cloud  droplets  of  differing  concentration 
behave  differently  in  a  chemical  sense,  there  is  no 
single  equilibrium  statement  governing  all  of  the 
droplet  sizes  in  a  cloud.  Because  of  this,  bulk  cloud 
water  or  rainwater  composition  may  not  be  appro- 
priate for  modeling  the  chemical  properties  or 
reactions  in  clouds  for  investigating  the  effects  of 
cloud  water  on  biota  or  materials.  Because  the  data 
presented  here  were  taken  from  a  single  could 
under  one  synoptic  condition,  the  variability  in 
marine  stratus  clouds  at  this  location  is  not  yet 
known.  It  is  known,  however,  that  the  residue 
aerosol  size  distributions  derived  from  this  cloud 
were  similar  to  those  derived  from  seven  other 
clouds  at  the  same  location.  (Hammond-PTT) 
W89-01436 


ENVIRONMENTAL  ANALYSIS  USING  AN 
ENERGY-DISPERSIVE  X-RAY  FLUORES- 
CENCE ANALYZER, 

HNU  Systems,  Inc.,  Newton,  MA. 

J.  N.  Driscoll,  and  N.  Jacobus. 

American  Laboratory  ALBYBL,  Vol.  20,  No.  8,  p 

68,  70-75,  79,  August  1988.  8  fig,  20  ref. 

Descriptors:  "Pollutant  identification,  "Chemical 
analysis,  "X-ray  fluorescence,  "Sampling,  "Com- 
puters, Energy-dispersive  x-ray  fluorescence  ana- 
lyzer. 

The  personal  computer-controlled  tube  excited  x- 
ray  fluorescence  analyzer  is  a  versatile  instrument 
for  the  analysis  of  a  wide  variety  of  environmental 
samples.  For  liquid  samples,  a  multitude  of  ele- 
ments can  be  detected  at  low  ppm  levels.  Energy- 
dispersive  x-ray  fluorescence  appears  to  be  a  useful 
screening  tool  for  atomic  absorption  or  inductively 
coupled  plasma  since  it  has  a  wider  dynamic  range 
than  either  method  and  can  rapidly  scan  for  multi- 
ple elements.  Ion  exchange  can  be  used  to  improve 
selectivity.  A  concentration  step  can  be  used  if  ppb 
detection  limits  are  required.  Energy-dispersive  x- 
ray  fluorescence  has  been  widely  applied  for  the 
analysis  of  multiple  elements  in  ambient  air  or  in 
the  workplace  as  a  result  of  its  excellent  sensitivity 
and  specificity  in  this  application.  Soil  samples  can 
be  analyzed  for  multiple  elements  at  low  ppm 
levels.  The  use  of  an  ultra-thin  window  in  an 
energy-dispersive  x-ray  fluorescence  system  im- 
proved the  detection  of  many  light  elements,  some 
of  which  were  important  for  environmental  meas- 
urements. (Author's  abstract) 
W89-01439 


LOW  LEVELS  OF  COPPER  AND  LEAD  IN  A 
HIGHLY  INDUSTRIALIZED  RIVER, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

L.  Huynh-Ngoc,  N.  E.  Whitehead,  and  B. 

Oregioni. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  17,  No.  3,  p  223-236,  1988.  2  fig,  4 

tab,  25  ref. 

Descriptors:  "Sampling,  "Sample  preservation, 
"Water  analysis,  "Rivers,  "Heavy  metals,  "Path  of 
pollutants,  Copper,  Lead,  Sediments,  Particulate 
matter,  Industrial  development. 

A  recent  tabulation  showed  downward  revision 
was  necessary  for  the  concentrations  of  many  ele- 
ments in  sea  water.  The  reason  was  the  ubiquitous 
presence  of  contamination  during  sampling.  It  was 
common  to  add  accidentally  several  micrograms/ 
kg  contamination  to  samples  to  be  analyzed  for  Zn, 
Cu,  Cd,  Pb,  Hg,  and  other  elements.  The  true 
environmental  concentrations  of  those  elements 
were  often  at  least  ten  or  a  hundred  times  lower 
than  those  observed.  It  was  decided  to  apply  some 
of  the  recent  marine  techniques  to  a  study  of  the 
water  of  the  Rhone.  It  was  expected  that  the 
values  obtained  from  this  study  might  be  slightly 
above  background.  Instead,  the  values  obtained 
were  so  low  that  they  reinforce  doubts  about  the 
validity  of  the  tabulated  background  values  which 
suggest   typical   river   water  concentrations   from 
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pristine  rivers  of  1500  and  100  ng/kg  for  Cu  and 
Pb  respectively,  and  particulate  concentrations  for 
both  of  100  mg/kg.  Dissolved  Cu  and  Pb  in  the 
Rhone  are  780  +  or  -  390  and  91  +  or  -  31  ng/kg, 
typical  of  pristine  rivers.  Suspended  particulate 
matter  contained  68  +  or  -  53  mg/kg  and  60  +  or 
-  30  mg/kg  solid  phase  of  Cu  and  Pb,  respectively. 
Sediments  contained  31  +  or  -  13  mg/kg  and  37  + 
or  -  9  mg/kg  of  Cu  and  Pb.  The  Pb  values  for 
sediments  are  only  slightly  above  background 
levels.  Less  Cu  was  carried  on  particulate  matter 
than  expected.  It  is  to  be  hoped  that  more  re- 
sources will  be  diverted  into  establishing  clear  and 
valid  background  levels  for  values  of  Pb,  Cu  and 
Zn  metals  in  river  systems.  Only  then  can  the 
effects  of  added  effluents  from  industry  be  fully 
and  adequately  judged,  and  the  true  state  of  the 
geochemical  balance  between  river  and  sea  proper- 
ly revealed.  Tabulated  values  of  background  levels 
of  Cu  and  Pb  in  the  literature  may  need  some  re- 
examination. (Hammond-PTI ) 
W89-01442 


EFFECT  OF  PROLONGED  EXPOSURE  TO 
ACETYLENE  ON  DENITRIFICATION  IN  A 
LABORATORY  STREAM  SEDIMENT 

SYSTEM, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
J.  G.  Cooke,  and  R.  E.  White. 
Water  Research  WATRAG,  Vol.  22,  No.  6,  p  685- 
691,  June  1988.  7  fig,  1  tab,  23  ref. 

Descriptors:  *Sediment-water  interfaces,  'Streams, 
•Stream  sediments,  *Denitrification,  *Acetylene 
inhibition,  'Nitrates,  'Nitrites,  Oxidation-reduction 
potential,  Artificial  watercourses,  Enzymes,  Heter- 
otrophic bacteria,  Diffusion,  Biodegradation. 

The  effects  of  prolonged  exposure  to  acetylene  on 
denitrification  activity  in  a  sediment-water  (0.5  mil- 
limole/cu  dm  Ca(N03)2)  system  were  studied  in 
the  laboratory  to  evaluate  the  possible  use  of  the 
acetylene  inhibition  method  for  long-term  in  situ 
studies  in  streams.  Denitrification  accounted  for 
86%  of  the  nitrate  reduced  in  the  acetylene-treated 
system.  Acetylene  addition  induced  anaerobic  con- 
ditions within  the  top  5  mm  of  sediment  after  2-3 
days  incubation  that  did  not  occur  in  the  control 
treatment.  This  was  accompanied  by  an  increased 
rate  of  nitrate  reduction  and  nitrite  production  in 
the  recirculating  'stream  water.'  Analysis  of  the 
sectioned  acetylene-treated  sediment  revealed 
much  steeper  nitrite  and  nitrate  diffusion  profiles 
than  in  the  control.  Enzyme  assay  showed  that 
denitrification  activity  was  six  times  higher  than 
the  initial  level  at  the  sediment-water  interface  of 
the  acetylene  treatment,  and  decreased  with  depth, 
whereas  the  control  showed  a  much  smaller  peak 
at  5.5  mm  depth.  It  is  hypothesized  that  the  results 
could  be  explained  by  heterotrophic  degradation  of 
acetylene,  with  subsequent  utilization  of  the  break- 
down products  by  denitrifiers.  (Author's  abstract) 
W89-01446 


INORGANICS, 

Montgomery   (James   M.)   Consulting   Engineers, 

Inc.,  Pasadena,  CA.  Montgomery  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01464 


ORGANICS, 

Tennessee  Technological  Univ.,  Cookeville. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01465 


WATER  CHARACTERISTICS, 

For  primary  bibliographic  entry  sec  Field  5A. 
W89-01466 


CONTINUOUS  MONITORING,  AUTOMATED 
ANALYSIS,  AND  SAMPLING  PROCEDURES, 

Oak  Ridge  National  Lab.,  TN.  Waste  Management 

Technology  Center. 

R.  L.  Jolley,  and  A  L.  Rivera 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  6,  p  799-801,  June  1988.  28 

ref. 


Descriptors:  'Literature  review,  'Automation, 
'Measuring  instruments,  'Monitoring,  'Data  ac- 
quisition, 'Sampling,  'Water  pollution  control, 
'Water  analysis,  Computers,  Control  systems, 
Remote  sensing,  Color,  Dissolved  oxygen,  Oxida- 
tion-reduction potential,  Hydrogen  ion  concentra- 
tion, Wastewater  treatment  facilities. 

Literature  published  in  1987  on  monitoring,  auto- 
mated analysis,  and  sampling  as  they  relate  to 
water  pollution  control  is  summarized  under  the 
following  headings:  monitoring  and  control  strate- 
gies and  continuous  monitoring  applications. 
Among  the  specific  topics  covered  are  computer- 
ized control  systems,  on-line  instrumentation,  mon- 
itoring of  water  parameters  such  as  color,  dis- 
solved oxygen,  and  redox  potential,  and  automated 
control  of  wastewater  treatment  plants.  The 
review  aims  to  include  all  pertinent,  important  and 
significant  articles  without  evaluating  their  merit; 
when  selections  were  made,  availability  of  docu- 
ments and  the  presence  of  new  information  in  the 
article  were  used  as  inclusion  criteria.  A  brief 
synopsis  of  the  contents  is  given  for  each  article 
cited.  (Rochester-PTT) 
W89-01467 


SUBSTRATE  ASSOCIATED  MICROBIOTA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01505 


DETERMINATION  OF  A  REALISTIC  ESTI- 
MATE OF  THE  ACTUAL  FORMATION  PROD- 
UCT THICKNESS  USING  MONITOR  WELLS: 
A  FIELD  BAILOUT  TEST, 

S  and  ME,  Inc.,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-0I544 


RATIONALE  FOR  SAMPLING  AND  INTER- 
PRETATION OF  ECOLOGICAL  DATA  IN  THE 
ASSESSMENT  OF  FRESHWATER  ECOSYS- 
TEMS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  A  symposium  sponsored  by  ASTM 
Committee  D-19  on  Water,  Philadelphia,  PA,  31 
Oct.-l  Nov.  1983.  ASTM  Special  Technical  Publi- 
cation 894.  ASTM  Publication  Code  Number  04- 
894000-16.   1986.   193p.  Edited  by  Billy  G.  Isom. 

Descriptors:  'Data  interpretation,  'Sampling, 
•Lakes,  'Water  quality,  'Symposium,  'Environ- 
mental impact  statement,  Ecological  effects,  Envi- 
ronmental effects,  Species  composition,  Electric 
powerplants,  Algae,  Macrophytes,  Mussels,  Nutri- 
ents, Ecosystems,  Baseline  studies. 

Symposium  papers  are  presented  which  develop 
rational  bases  for  sampling  various  aquatic  ecosys- 
tems and  for  assessing  environmental  hazards  from 
the  generated  data.  The  first  two  papers  deal  with 
the  importance  of  geographic,  climatic,  land  sur- 
face forms,  soils,  land  uses,  river  basins,  and  vege- 
tation as  factors  in  establishing  reference  sites  on 
which  to  evaluate  changes  in  the  ecological  integ- 
rity. Further,  proven  capabilities  in  sampling  the 
water,  sediment,  and  biota  for  the  necessary  physi- 
cal, chemical,  biological,  and  toxicological  proper- 
ties measurements  should  be  demonstrated  for 
credible  useful  and  consistent  results.  All  aspects  of 
the  program  must  be  subjected  to  exacting  quality 
assurance  and  control  practices  on  sample  collec- 
tion, storage,  and  analyses.  The  next  two  papers 
deal  with  the  special  problems  which  arise  when 
attempting  to  assess  the  impact  on  a  specific  orga- 
nism from  an  environmental  or  ecological  change 
and  determine  the  source  of  that  change.  Other 
papers  stress  the  necessity  to  consider  not  only  the 
sampling  and  data  gathering  and  the  quality  of  the 
data  but  also  the  objective  of  the  program,  the 
limitations  to  the  uses  of  the  information,  and  the 
impact  on  the  decisions  that  must  be  made.  All  the 
information  contained  herein  should  be  valuable 
for  those  considering  a  program  of  sampling  and 
analyzing  an  aquatic  ecosystem  for  the  assessment 
of  the  impact  of  ecological  change  and  hazard. 
(See  W89-01600  thru  W89-01611)  (Author's  ab- 
stract) 
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AQUATIC  MONITORING:  A  RATIONALE  FOR 
OBTAINING  AND  INTERPRETING  AQUATIC 
ECOSYSTEM  CHEMICAL  EXPOSURE  DATA, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01600 


SAMPLING    EFFORT   REQUIRED   TO    FIND 
RARE  SPECIES  OF  FRESHWATER  MUSSELS, 

Michigan  Univ. -Dearborn. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01602 


RATIONALE  AND  SAMPLING  DESIGNS  FOR 
FRESHWATER  MUSSELS  UNIONIDAE  IN 
STREAMS,  LARGE  RIVERS,  IMPOUND- 
MENTS, AND  LAKES, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Div.  of  Air  and  Water  Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01603 


CHARACTERIZING  THE  INFLUENCE  OF 
NATURAL  VARIABLES  DURING  ENVIRON- 
MENTAL IMPACT  ANALYSIS, 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W 89-0 1604 


CONCEPTUAL  FRAMEWORK  TO  GUIDE 
AQUATIC  MONITORING  PROGRAM  DESIGN 
FOR  THERMAL  ELECTRIC  POWER  PLANTS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-01606 


LEAF  PROCESSING   IN   A   RESERVOIR:  AN 
EXPERIMENTAL  APPROACH, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-01609 


DEVELOPING  A  SAMPLING  STRATEGY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-01611 


FIXED-WALL  VERSUS  FLEXIBLE-WALL  PER- 
MEAMETERS, 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
D.  E.  Daniel,  D.  C  Anderson,  and  S.  S.  Boynton. 
IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  Testing  and  Materials,  Philadelphia, 
PA.  1985.  p  107-126,  10  fig,  1  tab,  14  ref.  NSF 
Grant  No.  CEE-8204967  and  U.S.  EPA  Coopera- 
tive Agreement  CR-8 10165. 

Descriptors:  'Hydraulic  conductivity,  'Permea- 
meters,  'Cutoff  walls,  'Permeability  coefficient, 
•Clays,  Testing  procedures,  Comparison  studies, 
Soil  compaction,  Leakage,  Soil  mechanics. 

Permeameters  are  of  two  general  types:  fixed-wall 
and  flexible-wall  cells.  A  controversy  has  devel- 
oped over  which  type  of  cell  is  best  suited  for 
measuring  the  hydraulic  conductivity  of  relatively 
impermeable,  fine-grained  soils.  The  various  types 
of  permeameters  are  discussed  and  their  relative 
advantages  and  disadvantages  are  listed.  Differ- 
ences in  applied  stress,  boundary  leakages,  and 
degree  of  saturation  are  the  major  differences  be- 
tween cells.  It  is  concluded  that  no  one  type  of  cell 
is  best  suited  to  all  applications.  Data  show  that  the 
type  of  permeameter  used  has  little  effect  for  labo- 
ratory-compacted clay  permeated  with  water  but 
can  have  a  major  effect  for  clays  permeated  with 
concentrated  organic  chemicals.  Fixed-wall  cells 
are  perhaps  best  suited  to  testing  laboratory-corn- 
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pacled  clays  that  will  be  subjected  to  little  or  no 
effective  overburden  pressure  in  the  field.  Flexible- 
wall  cells  are  better  suited  to  testing  undisturbed 
samples  of  soil  (to  minimize  boundary  leakages) 
and  testing  soils  that  will  be  subjected  to  significant 
effective  stress.  (See  also  W89-01612)  (Author's 
abstract) 
W89-01620 


PROCEDURE  AND  EQUIPMENT  FACTORS 
AFFECTING  PERMEABILITY  TESTING  OF  A 
BENTONITE-SAND  LINER  MATERIAL, 

Wisconsin  Univ.-Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 

For  primary  bibliographic  entry  see  Field  8D. 
W89-01623 


FIELD  PERMEABILITY  TEST  FOR  CLAY 
LINERS, 

Geo-Con,  Inc.,  Pittsburgh,  PA. 
S.  R.  Day,  and  D.  E.  Daniel. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  Testing  and  Materials,  Philadelphia, 
PA.  1985.  p  276-288,  9  fig.  11  ref.  EPA  Coopera- 
tive Agreement  CR-810165-01-0. 

Descriptors:  *Liners,  *Infiltrometers,  *Hydraulic 
conductivity,  *Clays,  'Linings,  'Permeability, 
Finite  element  method,  Mathematical  models.  Soil 
properties,  Seepage  control,  Case  studies,  Soil 
compaction,  Field  tests,  Infiltration. 

A  method  of  measuring  the  hydraulic  conductivity 
of  compacted  clay  liners  in  the  field  using  single- 
ring  infiltrometers  has  been  developed.  It  is  as- 
sumed that  the  ring  has  a  diameter  that  is  no  less 
than  the  thickness  of  the  clay  liner  and  that  the 
clay  liner  is  underlain  by  a  freely  draining  material 
with  negligible  suction.  Finite  element  analyses 
were  performed  to  develop  correction  factors  that 
account  for  horizontal  seepage  for  cases  in  which 
the  ring  infiltrometer  is  partially  embedded  into  the 
liner.  The  correction  factors  were  developed  for  a 
range  in  diameter  of  the  ring  and  for  ratios  of 
horizontal  to  vertical  hydraulic  conductivity  of  1, 
10,  and  100.  Laboratory  experiments  were  con- 
ducted to  verify  the  results  of  finite-element  analy- 
ses, but  the  laboratory  results  showed  considerable 
scatter  and  were  successful  only  in  demonstrating 
that  the  finite-element  results  show  the  proper 
trends.  Finally,  the  test  method  was  tried  in  the 
field  on  a  full-sized  clay  liner  in  which  the  actual 
hydraulic  conductivity  of  the  entire  liner  could  be 
calculated  from  the  known  rate  of  leakage.  The 
hydraulic  conductivity  measured  in  the  infiltration 
test  agreed  almost  perfectly  with  the  computed 
overall  hydraulic  conductivity  of  the  entire  liner. 
It  is  concluded  that  the  single-ring  infiltration  test 
can  be  used  to  measure  the  hydraulic  conductivity 
of  clay  liners,  although  it  is  difficult  to  measure 
hydraulic  conductivities  that  are  substantially 
lower  than  1  times  10  to  the  minus  7th  power  cm/ 
second.  In  addition,  the  field  tests  may  take  several 
weeks  to  complete.  (See  also  W89-01612)  (Au- 
thor's abstract) 
W89-01631 


toward  fulfilling  the  need  for  improved  test  meth- 
ods relating  to  disposal,  treatment,  and  character- 
ization of  hazardous  and  industrial  solid  wastes. 
About  one-third  of  the  presented  papers  at  the  two 
symposia  were  selected  for  publication.  The  25 
selected  papers  covered  seven  different  subject 
areas:  (1)  contaminant  and  leaching  assessments, 
(2)  groundwater  and  contaminant  migration  assess- 
ments, (3)  incineration  of  hazardous  waste,  (4)  liner 
assessment,  (5)  site  monitoring  and  assessments,  (6) 
waste  testing,  and  (7)  waste  treatment  alternatives. 
It  is  the  objective  of  these  symposia  to  stimulate 
research  and  provide  a  forum  for  the  exchange  of 
new  information  and  ideas  on  the  management  of 
hazardous  and  industrial  waste.  (See  W89-01635 
thru  W89-01660)  (Geiger-PTT) 
W89-01634 


REMOTE  SENSING  METHODS  FOR  WASTE 
SITE  SUBSURFACE  INVESTIGATIONS  AND 
MONITORING, 

Office  of  Radiation  Programs,  Las  Vegas,  NV. 
D.  T.  Wruble,  J.  J.  van  Ee,  and  L.  G.  McMillion. 
IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
243-253,  4  fig,  1  tab,  1 1  ref. 

Descriptors:  'Groundwater  pollution,  'Geophysi- 
cal surveys,  'Remote  sensing,  'Path  of  pollutants, 
'Aerial  photography,  'Infrared  imagery,  Monitor- 
ing, Waste  disposal,  Sampling,  Plumes,  Geophys- 
ics, Leaching. 

Detection  and  monitoring  of  subsurface  contami- 
nation at  waste  disposal  or  storage  sites  can  be 
expensive  and  uncertain  with  traditional  sampling 
and  measurement  techniques.  Remote  sensing 
methods  can  greatly  aid  characterization  of  the 
subsurface  and  detection  of  contaminants  in  the 
vicinity  of  waste  deposits.  Inexpensive  aerial 
remote  sensing,  such  as  photography  or  infrared 
scanning,  can  indicate  subsurface  contaminant 
movement  and  structure.  Resistivity  surveys  and 
other  surface  remote  sensor  applications  develop 
further  details  on  subsurface  geology  and  plumes. 
Most  importantly,  development  of  detailed  vertical 
profiles  with  subsurface  sensors  provides  indispen- 
sable data  for  ultimate  characterization  of  the  sub- 
surface environment.  Subsurface  geophysical 
remote  sensing  techniques  commonly  used  for 
deep  subsurface  characterization  associated  with 
petroleum  or  mineral  exploration  must  be  modified 
to  be  used  effectively  in  the  shallow  depth  range 
associated  with  surface  disposal  or  storage  sites. 
(See  also  W89-01634)  (Author's  abstract) 
W89-01648 


COMPLEX  MATRIX  IN  ENVIRONMENTAL 
CHEMISTRY  FOR  THE  PETROCHEMICAL 
INDUSTRY, 

Standard    Oil    Co.    (Ohio),    Cleveland.    Research 

Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01649 


HAZARDOUS  AND  INDUSTRIAL  SOLID 
WASTE  TESTING  AND  DISPOSAL:  SIXTH 
VOLUME. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  ASTM  Special  Technical  Publication 
933.  ASTM  Publication  Code  Number  04-933000- 
16.  1986.  471p.  Edited  by  Douglas  Lorenzen  et  al. 

Descriptors:  'Hazardous  wastes,  'Waste  disposal, 
•Waste  characteristics,  'Path  of  pollutants, 
'Leaching,  'Testing  procedures,  Water  pollution 
prevention,  Linings,  Heavy  metals,  Waste  manage- 
ment, Incineration,  Models,  Wastewater  treatment, 
Sampling,  Leachates,  Industrial  wastes. 

This  publication  contains  papers  presented  at  two 
symposia:  the  Third  International  Symposium  on 
Industrial  and  Hazardous  Waste  presented  at  Alex- 
andria, Egypt,  24-27  June  1985,  and  the  Symposi- 
um on  Environmental  Test  Method  Development 
presented  at  Colorado  Springs,  CO,  8-9  May  1985. 
This  Special  Technical  Publication  (STP)  is  the 
sixth  volume  of  test  methods  developed  by  ASTM 


DEVELOPING  GUIDES  FOR  SAMPLING  AND 
ANALYSIS  OF  GROUND  WATER, 

Dow  Chemical  Co.,  Baton  Rouge,  LA.  Louisiana 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-01653 


SOIL  MOISTURE  MONITORING  AND  SAM- 
PLING PROBE  FOR  UNDERGROUND  STOR- 
AGE TANKS  AND  SURFACE  IMPOUND- 
MENTS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01654 


PRACTICES  FOR  SAMPLING  SOLID  WASTES 
FROM  POINT  DISCHARGES  AND  IMPOUND- 
MENTS, 

Radian  Corp.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-01655 


ASTM    STANDARD    LEACH    TEST    D3986:    A 
HISTORY, 

U.S.  Pollution  Control,  Inc.,  Oklahoma  City,  OK. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01656 


RESULTS  OF  AN  INTERLABORATORY 
STUDY  OF  A  COLUMN  METHOD  FOR 
LEACHING  SOLID  WASTES, 

Western  Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01657 


BATCH  TYPE  24-H  DISTRIBUTION  RATIO 
FOR  CONTAMINANT  ADSORPTION  BY  SOIL 
MATERIALS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
Geochemistry  Section. 
R.  A.  Griffin,  W.  A.  Sack,  W.  R.  Roy,  C.  C. 
Ainsworth,  and  I.  G.  Krapac. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 
and  Disposal:  Sixth  Volume.  American  Society  for 
Testing  and  Materials,  Philadelphia,  PA.  1986.  p 
390-408,  1  fig,  10  tab,  5  ref,  append.  U.S.  Environ- 
mental Protection  Agency  Cooperative  Agree- 
ment CR-8 10245-01. 

Descriptors:  'Standards,  'Adsorption,  'Path  of 
pollutants,  'Testing  procedures,  Kinetics,  Soil 
properties,  Leaching,  Clays,  Soil  types,  Mixing, 
Arsenic,  Cadmium,  Leachates. 

An  investigation  was  undertaken  to  develop  a 
standardized  batch  adsorption  procedure  that  uses 
the  initial  and  24-h  solution  concentrations  to  cal- 
culate a  distribution  ratio  between  solutes  and  soil 
materials.  In  developing  these  procedures,  it  was 
found  that  the  method  of  mixing  the  solute-soil 
mixtures  influenced  the  amounts  of  solute  ad- 
sorbed. To  ensure  reproducibility,  a  National 
Bureau  of  Standards  rotating  tumbler  was  adopted 
as  the  mixing  system.  An  interval  of  24  h  was 
established  as  a  valid  operational  definition  of  reac- 
tion time  for  determining  distribution  ratio  values. 
Interlaboratory  testing  was  conducted  with  arsenic 
and  cadmium  using  soil  materials  having  a  range  in 
physiochemical  properties.  The  interlaboratory  co- 
efficients of  variation  (CV)  were  generally  less 
than  10%.  The  precision  of  a  distribution  ratio 
measurement  for  a  species  that  meets  the  criteria  of 
being  stable  and  nonvolatile  should  yield  percent 
CV  within  the  range  established.  The  method  has 
not  been  tested  for  organic  solutes  and  is  not 
considered  suitable  for  volatile  chemical  species. 
The  method  is  considered  a  reliable  and  useful 
technique  for  comparing  the  adsorption  properties 
of  various  soil  materials  under  a  given  set  of  condi- 
tions. (See  also  W89-01634)  (Author's  abstract) 
W89-01658 


EVALUATION  OF  PAINT  FILTER  TEST 
METHOD  TO  DETERMINE  FREE  LIQUID  IN 
WASTE  SAMPLES, 

Empire-Thomsen,  Groton,  NY. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01659 


ABSORPTION  OF  HALOGENATED  ORGANIC 
COMPOUNDS  BY  POLYMER  MATERIALS 
COMMONLY  USED  IN  GROUND  WATER 
MONITORS, 

Gartner  Lee  Associates  Ltd.,  Markham  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01674 


GEOPHYSICAL  SURVEY  TO  INVESTIGATE 
CONTAMINANT  MIGRATION  FROM  A 
WASTE  SITE, 

Woodward-Clyde  Consultants,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-01677 
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IMPEDANCE  COMPUTED  TOMOGRAPHY 
ALGORITHM  AND  SYSTEM  FOR  GROUND 
WATER  AND  HAZARDOUS  WASTE  IMAG- 
ING, 
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Manitoba  Univ.  Winnipeg.  Depl.  of  Electrical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01678 


TOMOGRAPHIC     IMAGING     OF     GROUND 
WATER  POLLUTION  PLUMES, 

Faraci  (E.J.)  and  Associates,  Winnipeg  (Manitoba). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-01679 


PRACTICAL  METHODOLOGY  FOR  PROC- 
ESSING AND  VALIDATION  OF  WATER 
QUALITY  DATA, 

Hydrometrics,  Inc.,  Helena,  MT. 
M.  K.  Botz. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.  1985.  p  202-205,  2  fig,  9  ref. 

Descriptors:  *Water  quality,  'Pollutant  identifica- 
tion, *Hydrologic  data  collection,  *Data  process- 
ing, 'Statistical  methods,  Computers,  Quality  con- 
trol. 

The  correctness  of  water  quality  data  can  be  deter- 
mined before  inclusion  in  a  data  base  by  using  a 
computer-based  technique  for  data  screening,  test- 
ing and  comparison.  Ion  balances,  performance  on 
quality  control  samples,  and  other  tests  of  laborato- 
ry results  are  used  to  determine  analytical  accura- 
cy and  precision.  Comparisons  with  past  data  using 
trend  analysis,  Student's  t-tests,  graphical  plots  and 
regression  analyses  also  can  identify  analytical 
errors.  After  determination  of  data  to  be  rejected, 
retesting  of  these  samples  for  specific  parameters 
and  selection  of  final  data  values  results  in  a  signifi- 
cantly more  reliable  data  base.  (See  also  W89- 
01661)  (Author's  abstract) 
W89-01684 


SIMULATING   TROUT   FEEDING   STATIONS 
IN  INSTREAM  FLOW  MODELS, 

Washington  State  Dept.  of  Game,  Olympia. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-0I741 


UNDERGROUND  STORAGE  SYSTEMS:  LEAK 
DETECTION  AND  MONITORING, 

Groundwater  Technology,  Inc.,  Annapolis  Junc- 
tion, MD. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01765 


RECOMMENDED  BIOLOGICAL  INDICES 
FOR  301(H)  MONITORING  PROGRAMS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Marine  and  Estuarine  Protection. 
G.  R.  Bilyard,  and  M.  B.  Brooks-McAulilffe. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-221560. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA  430/9-86-002,  March  1987. 
17  p,  1  tab,  52  ref. 

Descriptors:  'Water  quality,  'Regulations,  'Envi- 
ronmental impact,  'Bioindicators,  'Standards, 
•Monitoring,  Biological  studies,  Biomass,  Species 
diversity. 

The  301(h)  regulations  require  dischargers  to  con- 
duct periodic  surveys  of  those  biological  communi- 
ties that  are  most  likely  to  be  affected  by  the 
modified  discharge.  The  data  from  these  surveys 
are  used  to  compare  biological  conditions  in  the 
vicinity  of  the  discharge  with  biological  conditions 
in  reference  areas.  One  approach  to  making  such 
comparisons  involves  the  use  of  biological  indices 
that  reduce  complex  data  sets  into  simple  numeri- 
cal relationships.  The  purpose  of  this  document  is 
to  develop  recommendations  of  those  indices  that 
should  be  used  in  the  interpretation  of  301(h)  bio- 
logical monitoring  data.  The  Bray-Curtis  similarity 
index,  flexible  sorting  strategy,  group  average  sort- 
ing, dominance  flexible  sorting  strategy,  mfaunal 
index,  biomass  estimates,  Hurlbert's  PIE  diversity 
index,  and  the  Shannon-Wiener  H'index  are  dis- 
cussed and  evaluated.  (Lantz-PTT) 


W89-01812 


VADOSE   ZONE   MODELING   OF   ORGANIC 
POLLUTANTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01859 


OVERVIEW   OF   TERRESTRIAL   PROCESSES 
AND  MODELING, 

Aqua  Terra  Consultants,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-01860 


PHENOMENOLOGICAL    PERSPECTIVE    OF 
ECOLOGICAL  DEVELOPMENT, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01898 


CAN  BIOLOGICAL  MONITORING  EARLY 
WARNING  SYSTEMS  BE  USEFUL  IN  DE- 
TECTING TOXIC  MATERIALS  IN  WATER, 

Army  Medical  Bioengineering  Research  and  De- 
velopment Lab.,  Fort  Detrick,  MD.  Health  Effects 
Research  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01901 


VALIDATION    OF    COLLABORATIVE    TEST- 
ING GUIDELINES, 

Environmental    Protection    Agency,    Las    Vegas, 

NV.  Quality  Assurance  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01917 


WHY  ROUND-ROBIN  TESTING  WITH  ZOO- 
PLANKTON  OFTEN  FAILS  TO  PROVIDE  AC- 
CEPTABLE RESULTS, 

Dow  Chemical   U.S.A.,   Midland,   MI.   Dept.   of 

Environmental  Quality. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01918 


FACTORS    AFFECTING    THE   CULTURE    OF 
DAPHNIA  MAGNA, 

Unilever  Research  Port  Sunlight  Lab.,  Bebington 

(England). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01919 


APPLICABILITY  OF  USING  A  SINGLE  LABO- 
RATORY EVALUATION  TO  SELECT  CANDI- 
DATES FOR  COLLABORATIVE  TESTING:  EX- 
PERIENCE WITH  A  SOIL  TOXICITY  BIOAS- 
SAY, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01923 


NEW  AQUATIC  BIOASSAY  TECHNIQUE 
USING  WYEOMYIA  SMITHII,  THE  PITCHER- 
PLANT  MOSQUITO, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01937 


EFFECTS  OF  SMALL  FISH  PREDATION  ON 
MICROCOSM  COMMUNITY  BIOASSAY, 

Washington   Univ.,   Seattle.   Coll.   of  Ocean   and 

Fishery  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01938 


COMPARISON  OF  SYSTEM  DESIGN  AND  RE- 
PRODUCIBILITY TO  ESTIMATE  BIOCON- 
CENTRATION  OF  DI-N-HEXYLPHTHALATE 
BY  DAPHNIA  MAGNA, 

New  York  Cooperative  Fishery  Research  Unit, 
Ithaca,  NY. 


For  primary  bibliographic  entry  see  Field  5A. 
W89-01943 


STATISTICAL   TEST   PROCEDURE   FOR   EF- 
FLUENT TOXICITY  SCREENING, 

SCI  Data  Systems,  Inc.,  Annapolis,  MD. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01949 


ISOLATION  AND  CHEMICAL  CHARACTER- 
IZATION OF  PETROLEUM  REFINERY 
WASTEWATER  FRACTIONS  ACUTELY 
LETHAL  TO  DAPHNIA  MAGNA, 

Enwright  Labs.,  Greenville,  SC. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01950 


BIOLOGICAL  IMPLICATIONS  OF  THE  MAN- 
AGEMENT OF  WASTE  MATERIALS:  THE  IM- 
PORTANCE OF  INTEGRATING  MEASURES 
OF  EXPOSURE,  UPTAKE,  AND  EFFECTS, 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-01951 


USING  THE  NATURAL  DETOXIFICATION 
CAPACITIES  OF  MARINE  ORGANISMS  TO 
ASSESS  ASSIMILATIVE  CAPACITY, 

Southern     California     Coastal     Water    Research 

Project  Authority,  Long  Beach. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01953 


MODEL  FOR  PREDICTING  THE  INFLUENCE 
OF  SUSPENDED  SEDIMENTS  ON  THE  BIOA- 
VAILABILITY OF  NEUTRAL  ORGANIC 
CHEMICALS  IN  THE  WATER  COMPART- 
MENT, 

Monsanto  Co.,  St.  Louis,  MO. 
C.  A.  Staples,  K.  L.  Dickson,  J.  H.  Rodgers,  and 
F.  Y.  Saleh. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Seventh  Symposium.  A  Symposium  Sponsored  by 
American  Society  for  Testing  and  Materials  Com- 
mittee E-47  on  Biological  Effects  and  Environ- 
mental Fate,  Milwaukee,  Wisconsin,  April  17-19, 
1983.  ASTM  Special  Technical  Publication  854, 
1985.  p  417-428,  2  fig,  5  tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Toxicology, 
'Aquatic  toxicology,  'Model  studies,  'Suspended 
sediments,  'Organic  compounds,  'Bioavailability, 
Water  pollution  effects,  Water  quality,  Suspended 
solids,  Dieldrin,  Acenaphthene,  Chrysene,  Chemi- 
cal analysis. 

Site-specific  water  quality  criteria  may  evolve 
from  national  water  quality  criteria  based  on  site 
water  characteristics.  Suspended  solids  may  be  an 
important  modifying  parameter.  A  model  is  pre- 
sented relating  suspended  solids  characteristics  (or- 
ganic carbon  content  and  suspended  solids  concen- 
tration) with  a  neutral  organic  chemical's  sorption 
coefficient.  Investigation  of  case  studies  with  ace- 
naphthene, dieldrin,  and  chrysene  shows  the  dis- 
solved and  particulate-bound  fractions  (C  sub  d 
and  C  sub  p)  of  total  chemical  concentration  (C 
sub  t)  to  be  dependent  upon  these  factors.  The 
model  may  be  used  to  predict  C  sub  p  and  C  sub  d 
in  site  waters.  The  model  shows  that  chemicals 
with  low  K  sub  p  values  in  the  presence  of  low 
suspended  solids  concentrations  and  organic 
matter  are  relatively  unaffected  by  suspended 
solids.  Conversely,  chemicals  with  high  K  sub  p 
values,  high  suspended  solids  concentrations,  and 
organic  matter  would  be  primarily  sorbed  to  sus- 
pended solids.  (See  also  W89-01930)  (Author's  ab- 
stract) 
W89-0I956 


BASIC    PRINCIPLES    AND    PRACTICES    ON 
THE  ANALYSIS  OF  PESTICIDES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  5A. 
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W89-01970 


POSITIVE  IDENTIFICATION  OF  PESTICIDE 
RESIDUES  BY  CHEMICAL  DERIVATIZA- 
TION-GAS  CHROMATOGRAPHIC  TECH- 
NIQUE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01971 


ANALYSIS  OF  PESTICIDES  IN  WATER. 
VOLUME  II:  CHLORINE-  AND  PHOSPHO- 
RUS-CONTAINING PESTICIDES. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01973 


ORGANOCHLORINE  PESTICIDES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Analytical  Methods  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01974 


ANALYSIS  OF  PESTICIDES  IN  WATER. 
VOLUME  III:  NITROGEN-CONTAINING  PES- 
TICIDES. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01977 


MODERN  TRENDS  IN  TRACER  HYDROLO- 
GY. VOLUME  I. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01981 


HYDROLOGICAL  TRACERS, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
E.  Gaspar. 

IN:  Modern  Trends  in  Tracer  Hydrology.  Volume 
I.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987.  p  1-48, 
21  fig,  3  tab,  131  ref. 

Descriptors:  'Groundwater  movement,  'Hydro- 
logic  studies,  'Tracers,  'Radioactive  tracers,  Dye 
releases,  Fluorescence,  Biological  studies,  Radioi- 
sotopes. 

There  is  no  such  thing  as  a  perfect  tracer.  Howev- 
er, the  concept  of  an  ideal  tracer  proves  useful  in 
the  selection  of  artificial  tracers,  the  search  for 
environmental  tracers,  and,  more  particularly,  the 
development  of  mathematical  models.  An  ideal 
tracer  should  boast  a  number  of  properties;  so,  for 
instance,  it  should  be  easily  detectable,  used  in 
small  quantities,  not  modify  the  hydraulic  charac- 
teristics of  the  aquifer,  be  inexpensive  to  purchase 
and  use,  not  be  sorbed  by  the  medium,  have  (if 
radioactive)  a  useful  half-life  and  low  toxicity,  and 
not  appear  in  large  amounts  in  the  tracer  medium. 
Tracer  methods  are  employed  in  hydrology  to 
detect  and  measure  water  flow  characteristics. 
They  are  regular  methods  of  work  which  hydrolo- 
gists  may  easily  apply  to:  rapid  assessment;  obtain- 
ing more  accurate  data;  quantitative  measurements; 
performance  of  difficult  operations,  such  as  the 
establishment  of  interaquifer  connections;  econom- 
ic measurements;  and  obtainment  of  data  in  the 
case  of  which  the  application  of  other  methods 
would  yield  no  results.  The  substances  most  liable 
to  behave  the  way  water  does  in  a  given  environ- 
ment are  those  whose  peripheral  electrons  boast 
sizes  and  densities  similar  to  those  of  the  water 
molecules.  This  chapter  devotes  itself  to  the  study 
of  the  following  classes  of  tracers:  (1)  chemical 
tracers;  (2)  fluorescent  dye  tracers;  (3)  radioactive 
tracers;  (4)  activable  tracers;  (5)  biological  tracers; 
(6)  surface-active  tracers;  (7)  episodic  tracers;  and 
(8)  environmental  isotopes.  (See  also  W89-01981) 
(Lantz-PTT) 
W89-01982 


BEHAVIOR  OF  ARTIFICIAL  TRACERS, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
E.  Gaspar. 
IN:  Modern  Trends  in  Tracer  Hydrology.  Volume 


I.  CRC  Press,  Inc.,  Boca  Raton,  FL.  1987.  p  49-79, 
5  fig,  52  ref. 

Descriptors:  'Artificial  tracers,  'Tracers,  'Hydro- 
logic  studies,  'Groundwater  movement,  Chemical 
properties,  Physical  properties,  Sorption,  Toxicity, 
Costs. 

The  only  way  to  determine  whether  a  tracer  may 
be  chemically  representative  for  a  certain  element 
is  to  use  that  element.  For  instance,  in  the  study  of 
pollution  with  pesticides  one  may  note  that  after 
utilization  they  divide  into  three  components:  a 
part  migrates  along  with  the  water,  a  part  remains 
in  the  soil,  and  another  part  is  incorporated  by 
plants.  For  instance,  some  pesticides  contain  H,  C, 
Cu,  CI,  or  Br  in  their  molecule.  Therefore,  synthe- 
sizing the  product  and  labeling  it  with  3-H,  14-C, 
64-Cu,  or  82-Br,  a  pollution  tracer  is  obtained 
which  is  both  an  intrinsic  and  a  representative 
tracer.  However,  impurities  may  easily  lead  to 
incorrect  results.  If  radioactive  impurities  are  toler- 
ated adequate  measures  should  be  taken  for  meas- 
urement, like,  for  instance,  the  use  of  spectrometric 
methods.  However,  the  behavior  of  radioactive 
impurities  in  the  traced  medium  may  be  (and  gen- 
erally is)  different  from  that  of  the  tracer.  There 
are  three  types  of  impurities:  natural,  isotopic,  and 
technological.  Other  factors  which  can  influence 
the  behavior  of  tracers  discussed  include:  (1)  hy- 
draulic compatibility;  (2)  the  nature  of  investigated 
media;  (3)  the  physicochemical  properties  of  trac- 
ers; (4)  tracer  stability;  (5)  sorption;  (6)  tracer 
toxicity;  and  (7)  cost  and  availability.  (See  also 
W89-0 1981)  (Lantz-PTT) 
W89-01983 


TRACER  METHODOLOGY  IN  HYDROLOGY, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-01984 


MODERN  TRENDS  IN  TRACER  HYDROLO- 
GY. VOLUME  II. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01986 


CHARACTERISTICS       OF       AQUIFERS       IN 
POROUS  MEDIA, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-01987 


FLOWTHROUGH    HYDROKARSTIC    STRUC- 
TURES, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-01988 


TRACER    INVESTIGATIONS    IN    GEOTHER- 
MAL  SYSTEMS, 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 
(Romania).  Environmental  Isotope  Lab. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-01989 


VARIATION  IN  QUANTIFICATION  OF  CON- 
CENTRATIONS OF  TOXIC  CHEMICALS  IN 
FISH  FROM  THE  LAURENTIAN  GREAT 
LAKES:  THE  GOOD,  THE  BAD  AND  THE 
MANAGEABLE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02122 


EVALUATION  OF  TOXICITY  PROFILES  OF 
ORGANIC  CHEMICALS:  USEFULNESS  OF 
ECOTOXICOLOGICAL  BASIC  TEST  SET  OF 
OECD, 

Chemicals    Inspection    and    Testing    Inst.,    Oita 

(Japan).  Hita  Research  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 


W89-02129 


INDEXES   FOR   ASSESSING   FISH    BIOMASS 
AND  YIELD  IN  RESERVOIRS, 

Aquatic  Ecosystem  Analysts,  Fayetteville,  AR. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-02146 


NATIONAL   PESTICIDES   IN   WELL   WATER 
SURVEY, 

Environmental   Protection  Agency,  Chicago,  IL. 

Environmental  Services  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02213 


REVIEW  OF  SOME  OF  THE  PHYSICAL, 
CHEMICAL  AND  ISOTOPIC  TECHNIQUES 
AVAILABLE  FOR  ESTIMATING  GROUND- 
WATER RECHARGE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).   Div.   of 

Soils. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02227 


SATELLITE  REMOTE  SENSING  AND 
ENERGY  BALANCE  MODELLING  FOR 
WATER  BALANCE  ASSESSMENT  IN  (SEMI-) 
ARID  REGIONS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

A.  A.  van  de  Griend,  and  R.  J.  Gurney. 

IN:  Estimation  of  Natural  Groundwater  Recharge. 

Mathematical  and  Physical  Sciences  Vol.  222.  D. 

Reidel    Publishing    Co.,    Boston,    Massachusetts. 

1988.  p  89-1 16,  10  fig,  1  tab,  46  ref. 

Descriptors:  'Remote  sensing,  'Hydrologic 
budget,  'Semiarid  lands,  'Satellite  technology, 
'Arid  lands,  'Soil  water,  'Data  acquisition, 
'Model  studies,  Satellite  technology,  Energy, 
Monitoring,  Infrared  radiation,  Microwaves,  Eva- 
potranspiration. 

The  terms  of  the  water  balance  in  semi-arid  regions 
may  be  monitored  using  different  types  of  remote- 
ly sensed  information  from  satellites.  Such  an  inte- 
grated approach  focuses  on  the  possibilities  of 
monitoring  the  soil  moisture  status  and  evapotran- 
spiration  over  time  from  the  combination  of:  (1) 
thermal  infrared,  (c)  visible  and  near  infrared,  and 
(3)  passive  microwave  remote  sensing.  Actual  re- 
charge depends  on  subsurface  geohydrological 
conditions  for  percolation  to  underlying  aquifers, 
and  may  vary  between  localized  concentrated  per- 
colation on  the  one  hand  and  more  regional  diffuse 
percolation  on  the  other.  The  surface  energy  bal- 
ance may  be  modelled  using  thermal  infrared  sur- 
face temperature  observations  and  large  scale,  near 
surface  meteorological  information,  which  allows 
the  evapotranspiration  rate  to  be  estimated  and  the 
soil  moisture  status  to  be  inferred  together  with 
stress  conditions  of  the  vegetation.  This  requires  a 
remotely  sensed  estimate  of  the  vegetation  cover 
and  biomass  which  may  be  derived  from  visible 
and  NIR  signatures.  Separately,  the  soil  moisture 
status  of  the  top  soil  may  be  derived  from  passive 
microwave  signatures.  (See  also  W89-02223) 
(Lantz-PTT) 
W89-02229 


NATURAL  RECHARGE  MEASUREMENTS  IN 
THE  HARD  ROCK  REGIONS  OF  SEMI-ARID 
INDIA  USING  TRITIUM  INJECTION  -  A 
REVIEW, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
R.  N.  Athavale,  and  R.  Rangarajan. 
IN:  Estimation  of  Natural  Groundwater  Recharge. 
Mathematical  and  Physical  Sciences  Vol.  222.  D. 
Reidel  Publishing  Co.,  Boston,  Massachusetts. 
1988.  p  175-194,  6  fig,  2  tab,  14  ref. 

Descriptors:  'Groundwater  recharge,  'Data  acqui- 
sition, 'Semiarid  lands,  'Recharge,  'Tracers, 
•India,  'Tritium,  Injection,  Rocks,  Monsoon,  Soil 
water,  Aquifers,  Rainfall,  Precipitation. 
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Hard  locks  cover  about  66^  of  the  land  area  of 
India.  They  are  mainly  located  in  the  semi-arid 
tropical  belt  characterized  by  seasonal  (monsoona!) 
precipitation  The  main  rock  types  are  Granites 
and  Basalt  and  the  corresponding  soil  types  are 
Alfisols  and  Vertisols.  Natural  recharge  to  phreatic 
aquifers  of  this  region  has  been  estimated  in  the 
case  of  several  large  basins  (area  500  sq  km  and 
more)  and  two  watersheds  (area  around  50  sq  km) 
using  the  Tritium  injection  technique.  Tritium  was 
injected  at  representative  sites  before  onset  of  mon- 
soon and  the  displacement  of  Tritium  peak  and 
variation  of  moisture  content  in  vertical  soil  pro- 
files collected  in  post-monsoon  period  were  used 
for  determining  spot  values  of  recharge  due  to 
precipitation.  The  average  recharge  values  show  a 
range  from  almost  nil  to  about  100  mm  depending 
upon  the  soil  type,  temperature,  rainfall  amount 
and  pattern,  geohydrological  conditions  etc.  Sys- 
tematic recharge  measurements  over  large  areas 
would  provide  a  useful  basis  for  optimal  utilization 
of  the  replenishable  but  limited  groundwater  re- 
serves of  semiarid  tropical  regions.  The  recharge 
measurements  will  also  form  a  primary  database 
for  artificial  recharge  programs  which  would  be 
needed  for  meeting  the  increasing  demand  for 
groundwater  by  farmers  of  the  semiarid  tropical 
regions.  (See  also  W89-02223)  (Lantz-PTT) 
W89-02234 


COMPARISON  OF  RECHARGE  ESTIMATES 
FROM  INJECTED  TRITIUM  TECHNIQUE 
AND  REGIONAL  HYDROLOGICAL  MODEL- 
LING IN  THE  CASE  OF  A  GRANITIC  BASIN 
IN  SEMIARID  INDIA, 

National  Geophysical  Research  Inst.,  Hyderabad 
(India). 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02235 


NUMERICAL  AND  CONCEPTUAL  MODELS 
FOR  RECHARGE  ESTIMATION  IN  ARID  AND 
SEMI-ARID  ZONES, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02237 


PRINCIPLES  OF  INVERSE  MODELLING  FOR 
ESTIMATION  OF  RECHARGE  FROM  HY- 
DRAULIC HEAD, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).      Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02239 


ESTIMATING  NATURAL  RECHARGE  OF 
GROUND  WATER  BY  MOISTURE  ACCOUNT- 
ING AND  CONVOLUTION, 

Orange    Free    State    Univ.,    Bloemfontein    (South 

Africa).  Inst,  vir  Grondwaterstudies. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02240 


BALSEQ  -  A  MODEL  FOR  THE  ESTIMATING 
OF  WATER  BALANCES,  INCLUDING  AQUI- 
FER RECHARGES,  REQUIRING  SCARCE  HY- 
DROLOGIC DATA, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

I  -  it  primary  bibliographic  entry  see  Field  2F. 

W89-02242 


GROUNDWATER  RECHARGE  FROM  THREE 
CHEAP  AM)  INDEPENDENT  METHODS  IN 
THE  SMALL  WATERSHEDS  OF  THE  RAIN 
FOREST  BELT  OF  NIGERIA, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-0225I 


SIMPI  1     ANALYTICAL  METHODS  FOR  ESTI- 
MATING SHORT-TERM  RAINFALL, 

Army  Topographic  Command,  Washington,  DC. 
I  oi  primary  bibliographic  entry  see  Field  2B. 


W89-02261 


NODAL  DOMAIN  INTEGRATION  MODEL  OF 
TWO-DIMENSIONAL  HEAT  AND  SOIL- 
WATER  FLOW  COUPLED  BY  SOIL-WATER 
PHASE  CHANGE, 

Williamson  and  Schmid,  Irvine,  CA. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-02265 


TOXICITY       ASSAYS       AND       MOLECULAR 
STRUCTURE  TOXICITY, 

Drexel  Univ.,  Philadelphia,  PA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02270 


COMPETITIVE    KINETIC   MODEL    OF   SUS- 
PENDED-GROWTH INHIBITED  BIOLOGICAL 

SYSTEMS, 

Pontificia  Univ.  Catolica  de  Chile,  Santiago.  Dept. 

of  Hydraulic  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02271 
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RIVER-BEND     CURVATURE     AND     MIGRA- 
TION: HOW  ARE  THEY  RELATED, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2J. 
W89-01336 


GROUNDWATER  QUALITY  BENEATH  THE 
CITY  OF  LONDON:  OVERVIEW  AND  LONG- 
TERM  CHANGES, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-01353 


BETTER    THAN    'OPTIMAL'    METHOD    FOR 
DESIGNING  DRAINAGE  SYSTEMS, 

CDM,  Raleigh,  NC. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-01365 


OBJECTIVE  RAINFALL  EVALUATION  IN 
RADAR  HYDROLOGY, 

INTERA  Technologies  Ltd.,  Calgary  (Alberta). 
N.  R.  Dalezios. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWPED5,  Vol.  114,  No.  5,  p  531- 
546,  September  1988.  5  fig,  2  tab,  20  ref. 

Descriptors:  *Statistical  analysis,  *Rainfall, 
*Radar,  *Depth-area-duration  analysis,  *Areal  pre- 
cipitation. Weather  data  collections,  Comparison 
studies,  Rain  gages.  Rainstorms,  Precipitation, 
Grand  River  Basin,  Canada,  Performance  evalua- 
tion. 

A  newly  developed  bivariate  statistical  analysis  is 
compared  to  several  rainfall  analyses,  namely  the 
radar  univariate  analysis,  the  reciprocal-distance 
raingage  interpolation  model,  the  Brandes  field 
adjustment  procedure,  and  the  'optimum'  raingage 
analysis.  A  number  of  statistics  also  are  computed 
and  used  to  evaluate  the  results.  Several  warm- 
season  storms  are  examined  over  the  Grand  River 
Basin  above  Cambridge  in  southern  Canada.  Based 
on  the  selected  criteria,  the  analyzed  storms  indi- 
cate that,  in  general,  most  of  the  techniques  in  the 
comparison  performed  similarly,  with  the  excep- 
tion of  the  radar  univariate  analysis,  which  is  con- 
sidered unsatisfactory.  (Author's  abstract) 
W89-01368 


SPATIAL  CORRELATION  OF  HYDROLOGIC 
TIME  SERIES, 

Miami  Univ.,  Coral  Gables,  FL.  Dept.  of  Civil  and 
Architectural  Engineering. 
D.  A.  Chin. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWPED5,  Vol.  114,  No.  5,  p  578- 


593,  September  1988.  1 1  tab,  5  ref. 

Descriptors:  'Statistical  methods,  *Time  series 
analysis,  'Correlation  analysis,  'Hydrologic  data 
collections,  'Estimating,  Data  interpretation,  Fluc- 
tuations, Statistical  methods,  Missing  data,  Uncon- 
fined  aquifers.   Water  table  fluctuations,   Florida. 

A  methodology  for  extracting  random  components 
and  estimating  the  relationship  between  coherent 
components  of  hydrologic  time  series  is  presented. 
The  technique  has  been  verified  using  synthetic 
data  and  validated  using  measured  data.  The  re- 
sults show  that  random  component  statistics  are 
accurately  estimated,  and  the  correct  relation  be- 
tween pairs  of  stationary  and  nonstationary  time 
series  are  estimated  for  frequency  components 
whose  amplitude  significantly  exceeds  the  standard 
deviation  of  the  random  component.  Applying  the 
method  to  measured,  nonstationary  hydrologic 
data  (water  table  fluctuations  in  the  unconfined 
Biscayne  aquifer,  Florida)  demonstrated  that  the 
technique  was  able  to  accurately  predict  the  meas- 
ured fluctuations  in  9  of  the  12  years  considered. 
Significant  portions  of  the  spectrum  of  the  meas- 
ured series  were  found  to  have  characteristics  con- 
sistent with  the  existence  of  a  random  component. 
A  primary  application  of  the  results  of  this  study  is 
to  fill  in  missing  data  at  one  location  based  on 
measured  data  at  an  adjacent  location.  (Author's 
abstract) 
W89-01371 


HEALTH  ASPECTS  OF  THE  USE  OF  RECY- 
CLED WATER  IN  WINDHOEK,  SWA/NA- 
MIBIA, 1974-1983, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-01378 


INTERPRETATION  OF  WELL  AND  FIELD 
DATA  IN  A  HETEROGENEOUS  LAYERED 
AQUIFER  SETTING,  APPALACHIAN  PLA- 
TEAU, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  2F. 

W89-01405 


THREE-DIMENSIONAL,  CROSS-SEMIVARIO- 
GRAM  CALCULATIONS  FOR  HYDROGEOLO- 
GICAL  DATA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Engineering. 

J.  D.  Istok,  R.  M.  Cooper,  and  A.  L.  Flint. 
Ground  Water  GRWAAR,  Vol.  26,  No.  5,  p  638- 
646,  September-October  1988.  3  fig,  6  tab,  12  ref. 

Descriptors:  *Data  interpretation,  'Statistical 
methods,  'Geohydrology,  'Computer  programs, 
'Multivariate  analysis,  Fortran,  Automation,  Com- 
puters. 

Geostatistics  is  a  powerful  tool  for  the  analysis  of 
hydrogeological  data,  but  few  well-documented 
computer  programs  for  performing  the  necessary 
calculations  have  been  presented  in  the  technical 
literature.  This  is  especially  true  for  applications 
that  require  either  three-dimensional  or  multivar- 
iate analyses.  FORTRAN  subroutine,  VARIO, 
that  can  be  used  to  compute  experimental  direct 
and  cross  semivariograms  from  a  set  of  sample 
data,  for  any  specified  direction  in  one-,  two-,  or 
three-dimensional  space  is  described.  The  subrou- 
tine combines  into  groups  those  sample  pairs  that 
fall  within  predetermined  angular  tolerances  of  the 
specified  direction.  The  number  of  sample  pairs 
used  to  compute  the  value  of  the  experimental 
semivariogram  at  each  value  of  separation  can  be 
specified  in  four  different  ways,  depending  on  the 
nature  of  the  available  data.  Written  in  FOR- 
TRAN 77,  VARIO  can  be  used  on  any  computer 
that  supports  a  FORTRAN  77  compiler.  Source 
code  listing,  user  instructions,  and  example  input 
and  output  data  for  VARIO  are  presented.  (Au- 
thor's abstract) 
W89-01410 
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DEVELOPMENT  AND  APPLICATION  OF  A 
GROUND  WATER  MODELING  DATABASE 
AND  EXPERT  SYSTEM, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
C.  J.  Newell,  and  P.  B.  Bedient. 
IN:  Proceedings  of  the  NWW A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water-Prevention,  Detection  and 
Restoration.  National  Water  Well  Association, 
Dublin,  OH.  1987.  p  559-578,  7  fig,  1  tab,  8  ref. 

Descriptors:  *Model  studies,  *Data  bases,  "Geohy- 
drology,  *Monte  Carlo  method,  "Hazardous 
wastes,  'Aquifer  characteristics,  Hydrologic  data 
collections,  Site  selection,  Groundwater  manage- 
ment, Statistical  methods,  Land  disposal,  Waste 
disposal,  Geohydrology,  Expert  systems. 

Statistical  groundwater  models  using  a  Monte 
Carlo  approach  are  being  proposed  by  the  EPA  as 
a  screening  tool  for  the  land  disposal  of  hazardous 
wastes.  One  limitation  to  the  proposed  approach  is 
that  the  screening  method  assumes  a  nationwide 
distribution  of  aquifer  parameters,  making  it  diffi- 
cult to  account  for  site  specific  conditions.  The 
goal  of  this  research  is  to  develop  an  integrated 
computer  system  consisting  of  a  new  hydrogeolo- 
gic  database,  a  stochastic  model,  and  an  expert 
system  that  will  expand  the  capabilities  of  the 
regulatory  groundwater  model.  The  database  is 
being  developed  from  actual  field  data  collected 
from  an  extensive  technical  survey  of  groundwater 
professionals.  The  technical  survey  is  being  con- 
ducted together  with  the  NWWA  and  is  funded  by 
the  American  Petroleum  Institute  to  gather  data  on 
the  large  number  of  hydrogeologic  investigations 
that  have  been  conducted  to  characterize  waste 
sites  but  have  not  been  reported  in  the  technical 
literature.  The  hydrogeologic  database  is  being 
organized  into  hydrogeologic  settings,  with  each 
setting  having  statistical  distributions  of  aquifer 
parameters.  The  division  into  hydrogeologic  set- 
tings allows  more  of  a  site  specific  approach  to 
Monte  Carlo  groundwater  modeling.  A  potential 
user  of  the  hydrogeologic  database  will  be  assisted 
by  an  expert  system.  The  expert  system  will  pro- 
vide the  necessary  knowledge  to  help  the  user 
select  the  correct  hydrogeologic  settings  for  a  par- 
ticular site  of  interest.  Data  associated  with  the 
setting  will  then  be  available  for  characterization 
of  the  site  or  for  use  in  a  stochastic  groundwater 
model.  A  prototype  expert  system  for  selecting 
hydrogeologic  settings  has  now  been  developed 
and  evaluated.  (See  also  W89-01530)  (Author's  ab- 
stract) 
W89-01563 


RATIONALE  FOR  SAMPLING  AND  INTER- 
PRETATION OF  ECOLOGICAL  DATA  IN  THE 
ASSESSMENT  OF  FRESHWATER  ECOSYS- 
TEMS. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-01599 


RATIONALE  FOR  DATA  COLLECTION  AND 
INTERPRETATION  IN  THE  NORTHERN 
LAKES  LONG-TERM  ECOLOGICAL  RE- 
SEARCH PROGRAM, 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-01601 


groundwater  quality  or  projected  quality  as  with- 
drawn from  water  supply  wells  may  be  significant, 
and  misleading.  For  unconfined  aquifers,  several 
factors  regarding  monitoring  wells  can  influence 
water  quality  withdrawn  from  them  in  comparison 
with  in  situ  conditions.  Bacterial  growth  on 
screens  required  on  some  monitoring  wells  may 
change  water  quality.  The  exchange  of  gases,  dif- 
fusion, and  mixing  may  be  affected  by  sustained 
pumpage  at  a  well,  such  as  a  water  supply  well. 
Sampling  procedures  may  also  disturb  water  qual- 
ity. Groundwater  quality  observations  were  made 
for  a  200,000  sq  m  existing  landfill  for  leachate 
control  purposes,  and  for  planning  and  design  of  a 
40,000  sq  m  expansion  along  the  southerly  bounda- 
ry. Field  measurements  reported  in  original  plan- 
ning studies  for  the  landfill  were  used  to  estimate 
the  water  contours  as  they  existed  prior  to  landfill- 
ing.  The  effects  of  landfilling  on  groundwater  re- 
charge and  movement  are  discussed.  Since  1976, 
annual  samples  from  the  monitoring  wells  have 
been  taken  for  testing  of  water  quality  parameters. 
The  number  of  annual  samples  which  exceeded 
drinking  water  criteria  are  tallied  and  discussed  in 
relation  to  turbidity,  color,  lead,  iron,  manganese, 
zinc,  biochemical  oxygen  demand,  and  phenol. 
(See  also  W89-01599)  (Author's  abstract) 
W89-01605 


INTERPRETATION  OF  IN  SITU  GROUND- 
WATER QUALITY  FROM  WELL  SAMPLES, 

I.  Metzger. 

IN:  Rationale  for  Sampling  and  Interpretation  of 
Ecological  Data  in  the  Assessment  of  Freshwater 
Ecosystems.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1986.  p  76-85,  7  fig,  2 
tab,  7  ref. 

Descriptors:  *Water  quality,  'Groundwater  qual- 
ity, *Monitoring,  *Path  of  pollutants,  *Sampling, 
"Data  interpretation,  Test  wells,  Theoretical  analy- 
sis, Sampling,  Groundwater  recharge,  Zinc,  Bio- 
chemical oxygen  demand,  Iron,  Manganese,  Lead, 
Phenols,  Color,  Turbidity,  Landfills,  Leaching. 


USE  OF  DETRENDED  CORRESPONDENCE 
ANALYSIS  IN  EVALUATING  FACTORS  CON- 
TROLLING SPECIES  COMPOSITION  OF  PER- 
IPHYTON, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

H.  V.  Leland,  and  J.  L.  Carter. 
IN:  Rationale  for  Sampling  and  Interpretation  of 
Ecological  Data  in  the  Assessment  of  Freshwater 
Ecosystems.  American  Society  for  Testing  and 
Materials,  Philadelphia,  PA.  1986.  p  101-117,  7  fig, 
1  tab,  41  ref. 

Descriptors:  "Statistical  analysis,  "Species  compo- 
sition, "Periphyton,  "Environmental  effects, 
"Aquatic  plants,  "Water  pollution  effects, 
"Copper,  Ecological  effects,  Streams,  Toxicity, 
Succession,  Plant  populations,  Spatial  distribution, 
Temporal  distribution. 

Detrended  correspondence  analysis  (DCA)  was 
evaluated  for  its  usefulness  in  elucidating  relation- 
ships among  samples  and  among  species  of  peri- 
phyton in  an  oligotrophic  stream,  and  for  its  effec- 
tiveness in  displaying  major  gradients  where  an 
experimental  gradient  (copper)  affecting  species 
composition  was  imposed.  It  was  highly  sensitive 
to  differences  among  samples  and  consistently  pro- 
vided ecologically  meaningful  species  ordination. 
Gradients  related  to  seasonality  of  taxa  and  year- 
to-year  differences  in  population  densities  were 
evident  in  DCA  ordinations  if  data  for  all  sampling 
dates  were  included,  and  these  gradients  compli- 
cated interpretation  of  the  copper  gradient.  Clear 
discontinuities  between  samples  in  control  and 
copper-treated  stream  sections  existed  only  if  data 
for  each  sampling  date  were  ordinated  separately. 
Prior  to  copper  exposure,  stage  of  succession  of 
the  community  was  the  major  gradient  displayed 
in  species  ordinations.  During  periods  of  exposure, 
sensitivity  of  taxa  to  copper  was  the  primary  factor 
controlling  the  spatial  distribution  of  periphyton. 
Stage  of  succession  was  a  secondary  gradient 
during  exposure  and  complicated  interpretation  of 
the  copper  gradient  after  a  major  disturbance  event 
(flooding).  (See  also  W89-01599)  (Author's  ab- 
stract) 
W89-01607 


"Sampling,  Aquatic  populations,  Population  dy- 
namics, Diatoms,  Species  diversity,  Environmental 
effects,  Data  interpretation,  Habitats,  Species  com- 
position. 

Algal  studies  are  valuable  in  water  quality  assess- 
ment because  of  their  importance  in  aquatic  eco- 
systems and  sensitivity  to  changes  in  habitat  condi- 
tions. Recent  advances  in  algal  ecology  and  sample 
analysis  enable  the  designing  of  research  that  more 
directly  reveals  patterns  of  algal  community  struc- 
ture and  function  that  are  pertinent  to  different 
kinds  of  environmental  perturbations.  In  addition, 
advances  in  quantitative  algal  ecology  enable  more 
accurate  interpretation  of  the  importance  of  envi- 
ronmental perturbations  on  algal  community  struc- 
ture and  function.  Recent  advances  in  algal  ecolo- 
gy are  incorpoarted  into  suggestions  on  how  to 
design  algal  research  for  water  quality  assessment 
and  methods  for  sample  analysis,  presents  statisti- 
cal techniques  which  can  be  useful  for  analyzing 
results,  and  reviews  interpretations  of  the  results. 
(See  also  W89-01599)  (Author's  abstract) 
W89-01608 


LOW-COST  DATA  MANAGEMENT  FOR  PRO- 
TECTION OF  GROUND-WATER  RESOURCES: 
THE  IMPORTANCE  OF  QUALITY  ASSUR- 
ANCE, 

Louisiana  Dept.  of  Environmental  Quality,  Baton 

Rouge. 

W.  B.  DeVille,  and  J.  A.  Malloy. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

104-119,  3  fig,  7  ref. 

Descriptors:  "Water  quality,  "Hazardous  wastes, 
"Computers  programs,  "Data  processing,  "Data 
storage  and  retrieval,  "Hydrologic  data  collec- 
tions, Groundwater  management,  Monitoring, 
Waste  disposal,  Statistical  methods. 

U.S.  environmental  regulations  require  the  collec- 
tion, statistical  evaluation,  and  reporting  of  data 
associated  with  ground-water  monitoring  at  haz- 
ardous waste  facilities.  Desktop  personal  comput- 
ers are  capable  of  managing  the  large  volume  of 
data  and  automatically  generating  the  required  re- 
ports. A  functional  data  base  for  groundwater 
monitoring  data  has  been  developed  for  the  Apple 
II  personal  computer.  Design  emphasis  was  placed 
on  error-checking  during  data  entry  and  on  sim- 
plicity and  consistency  of  all  operations  available 
to  the  user.  This  should  be  considered  an  integral 
part  of  quality  assurance/quality  control  consider- 
ations, not  only  throughout  the  operations  of  sam- 
pling and  chemical  and  physical  measurements,  but 
also  throughout  all  operations  involving  data 
entry,  storage,  manipulation,  and  reporting.  The 
programming  language  used  in  data  base  develop- 
ment (a  structured  BASIC)  was  chosen  to  facilitate 
testing  and  debugging  of  program  modules.  A 
major  design  objective  was  to  assure  that  all  oper- 
ations involved  in  entry,  storage,  manipulation,  and 
statistical  evaluation  of  data  are  well-documented 
and  bug-free.  (See  also  W  89-0 1634)  (Author's  ab- 
stract) 
W89-01641 

PRACTICAL  METHODOLOGY  FOR  PROC- 
ESSING AND  VALIDATION  OF  WATER 
QUALITY  DATA, 

Hydrometrics,  Inc.,  Helena,  MT. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01684 


SAMPLING  AND  INTERPRETATION  OF 
ALGAL  PATTERNS  FOR  WATER  QUALITY 
ASSESSMENTS, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

R.  J.  Stevenson,  and  R.  L.  Lowe. 

IN:  Rationale  for  Sampling  and  Interpretation  of 

Ecological  Data  in  the  Assessment  of  Freshwater 

Ecosystems.    American    Society   for   Testing   and 

Materials,  Philadelphia,  PA.  1986.  p  118-149,  1  fig, 

146  ref. 


The  differences  between  water  quality  determina-        Descriptors:    "Water    quality,    *Algae,    "Aquatic 
tions  made  from  monitoring  wells  and  actual  in  situ       productivity,    "Ecological    effects,    "Monitoring, 


STREAMFLOW  GENERATION  BY  VARIABLE 
SOURCE  AREA, 

Rocky   Mountain   Forest  and   Range  Experiment 
Station,  Tempe,  AZ.  Forestry  Sciences  Lab. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-01699 

FOREST  ECOSYSTEM  STABILITY:  REVISION 
OF  THE  RESISTANCE-RESILIENCE  MODEL 
IN  RELATION  TO  OBSERVABLE  MACRO- 
SCOPIC PROPERTIES  OF  ECOSYSTEMS, 
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Southeastern    Forest    Experiment    Station,    Ashe- 

ville.  NC.  Coweeta  Hydrologic  Lab. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-01712 


CRITIQUE  OF  THE  INSTREAM  FLOW  IN- 
CREMENTAL METHODOLOGY  AND  OBSER- 
VATIONS ON  FLOW  DETERMINATION  IN 
NEW  ZEALAND, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

D.  Scott,  and  C.  S.  Shirvell. 

IN:    Regulated    Streams:    Advances   in    Ecology. 

Plenum  Press,  New  York,  1987.  p  27-43,  4  fig,  4 

tab,  57  ref. 

Descriptors:  *Data  interpretation,  *Instream  flow, 
*New  Zealand,  *Streamflow,  Ecosystems,  In- 
stream  flow  incremental  methodology,  Aquatic 
habitats,  Water  depth,  Flow  velocity,  Mathemati- 
cal studies. 

The  Instream  Flow  Incremental  Methodology 
(IFIM),  a  model  developed  by  the  Instream  Flow 
Group  (IFG),  is  composed  of  components  which 
simulate  water  temperature,  water  quality,  and 
physical  habitat.  The  physical  habitat  components 
(PHABSIM),  however,  is  so  frequently  the  only 
part  of  the  method  used  that  PHABSIM  and  IFIM 
are  often  confused.  PHABSIM  is  based  on  several 
assumptions  which  are  not  always  met.  These  as- 
sumptions are:  (1)  that  water  depth,  water  velocity, 
and  substrate  size  are  the  only  physical  habitat 
variables  determining  position  choice  by  fish;  (2) 
that  Manning's  n  remains  constant  with  changes  in 
streamflow;  (3)  that  mean  water  velocities  in  indi- 
vidual cells  change  in  the  same  way  as  the  mean 
velocity  for  a  cross-section  with  changes  in  stream- 
flow;  (4)  that  water  velocities  at  6/10  of  the  depth 
affect  fish  preference;  (5)  that  habitat  preference 
curves  can  be  treated  as  probability  functions;  (6) 
that  habitat  variables  are  independent  in  their  influ- 
ence on  position  choice;  (7)  that  large  areas  of  less 
than  optimum  habitat  have  the  same  productive 
capacity  as  small  areas  of  optimum  habitat;  and  (8) 
that  areas  of  stream  not  occupied  by  fish  are  use- 
less. The  assumptions  in  PHABSIM  need  to  be 
carefully  examined  to  see  how  they  affect  the 
usefulness  of  the  model:  variability  in  fish  behavior 
whether  learned  or  genetic  suggests  that  prefer- 
ence curves  should  be  constructed  for  each  river, 
or  at  least  for  river  classes.  The  estimation  of 
weighted  usable  level  is  not  an  end  in  itself,  and 
unless  the  relation  of  this  index  to  fish  biomass  is 
well  validated,  it  is  difficult  to  see  how  it  can  be 
used  decisively  at  the  judicial  level.  (See  also  W89- 
01736)  (Lantz-PTT) 
W89-01738 


INTERCALIBRATION  OF  ANALYTICAL 
METHODS  ON  MARINE  ENVIRONMENTAL 
SAMPLES.  RESULTS  OF  MEDPOL-II  EXER- 
CISE FOR  THE  INTERCALIBRATION  OF 
CHLORINATED  HYDROCARBON  MEASURE- 
MENTS ON  MUSSEL  HOMOGENATE  (MA-M- 
2/OC). 

International      Lab.     of     Marine     Radioactivity, 
Monaco-Villc  (Monaco). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01780 


MODELING  GROUNDWATER  FLOW  AND 
POLLUTION:  WITH  COMPUTER  PROGRAMS 
FOR  SAMPLE  CASES, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-01810 


GENERIC  STEPS  IN  THE  FIELD  VALIDA- 
TION OF  VADOSE  ZONE  FATE  AND  TRANS- 
PORT MODELS, 

Environmental    Protection    Agency,    Las    Vegas, 

NV. 

S.  C.  Hern,  S.  M.  Melancon,  and  J.  E.  Pollard. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

61-80,  I  fig,  3  tab,  31  ref. 


Descriptors:  *Field  tests,  *Data  interpretation, 
•Vadose  water,  *Path  of  pollutants,  *Model  stud- 
ies, *Fate  of  pollutants,  Organic  compounds, 
Solute  transport. 

The  primary  emphasis  of  this  chapter  is  on  the 
transport  and  fate  of  organic  chemicals  in  the 
vadose  zone,  i.e.,  from  the  soil  surface  to  the 
groundwater  table.  Model  validation  is  defined  in 
this  report  as  comparison  of  model  results  with 
numerical  environmental  data  collected  in  the  field 
or  in  laboratory  observations.  Complete  model  val- 
idation requires  testing  over  the  full  range  of  con- 
ditions for  which  predictions  are  intended.  At  a 
minimum,  this  requires  a  series  of  validations  in 
various  climates  and  soil  types  with  chemicals  that 
typify  the  major  fate  and  transport  processes.  In 
this  chapter,  suggested  generic  approaches  to 
model  validation  are  presented,  but  the  reader 
should  be  aware  that  many  validation  problems  are 
specific  to  a  particular  site,  compound,  or  model 
and  must  be  dealt  with  on  a  case-by-case  basis.  The 
suggested  steps  in  field  validation  of  soil  fate  and 
transport  models  are:  (1)  Identify  Model  User's 
Need;  (2)  Examine  the  Model;  (3)  Evaluate  the 
feasibility  of  field  validation;  (4)  Develop  accept- 
ance criteria  for  validations;  (5)  Determine  field 
validation  scenario;  and  (6)  Plan  and  conduct  field 
validations.  (See  also  W89-01859)  (Lantz-PTT) 
W89-01862 


EXAMPLE  FIELD  TESTING  OF  SOIL  FATE 
AND  TRANSPORT  MODEL,  PRZM,  DOUGH- 
ERTY PLAIN,  GEORGIA, 

Environmental    Protection    Agency,    Las    Vegas, 

NV. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01863 


EXAMPLE  MODEL  TESTING  STUDIES, 

Aqua  Terra  Consultants,  Palo  Alto,  CA. 

A.  S.  Donigian,  and  P.  S.  C.  Rao. 

IN:  Vadose  Zone  Modeling  of  Organic  Pollutants. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986.  p 

103-131,  8  fig,  7  tab,  40  ref. 

Descriptors:  *Model  studies,  'Path  of  pollutants, 
*Data  interpretation,  *Field  tests,  PRZM, 
SESOIL,  PESTAN,  Solute  transport. 

At  present,  most  model  testing  and  validation  stud- 
ies must  rely  on  a  limited  data  base  of  a  few  field 
studies  designed  to  collected  data  for  a  variety  of 
purposes.  This  article  discusses  and  summarizes  a 
few  selected  model  testing  studies  of  this  type 
which  relied  on  available  field  data.  These  studies 
demonstrate  the  types  of  comparisons  that  are 
often  made  between  field  data  and  model  predic- 
tions, the  procedures  required  for  model  testing, 
and  the  model  performance  or  acceptance  criteria 
(or  statistical  tests)  used  to  quantify  model  per- 
formance. The  remainder  of  this  chapter  is  based 
primarily  on  two  recent  studies  aimed  at  testing 
and  evaluating  these  three  models:  SESOIL, 
PRZM,  and  PESTAN.  (See  also  W89-01859) 
(Lantz-PTT) 
W89-01864 


SHORT-CUT     CHRONIC     TOXICITY     ESTI- 
MATES USING  DAPHNIA  MAGNA, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01936 


EXTRAPOLATING  FROM  THE  LABORATO- 
RY TO  THE  FIELD:  HOW  UNCERTAIN  ARE 
YOU, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-01955 


ARE  THE  'GUIDELINES  FOR  DERIVING  NU- 
MERICAL NATIONAL  WATER  QUALITY  CRI- 
TERIA FOR  THE  PROTECTION  OF  AQUATIC 
LIFE  AND  ITS  USES'  BASED  ON  SOUND 
JUDGMENTS, 
Environmental  Research  Lab.-Duluth,  MN. 


For   primary   bibliographic   entry   see   Field    5G. 
W89-01962 


HOW  REPRESENTATIVE  ARE  THE  DATA 
SETS  USED  TO  DERIVE  NATIONAL  WATER 
QUALITY  CRITERIA, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Northbrook,  IL.  Midwest  Regional  Office. 

For   primary   bibliographic   entry  see   Field   5G. 

W89-01963 


AQUATIC  HAZARD  EVALUATION  PRINCI- 
PLES APPLIED  TO  THE  DEVELOPMENT  OF 
WATER  QUALITY  CRITERIA, 

Monsanto  Co.,  St.  Louis,  MO. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01964 


EVALUATION  OF  A  SITE-SPECIFIC  WATER 
QUALITY  CRITERION  FOR  PENTACHLORO- 
PHENOL  USING  OUTDOOR  EXPERIMENTAL 
STREAMS, 

Environmental  Research  Lab.-Duluth,  Monticello, 
MN.  Monticello  Ecological  Research  Station. 
For   primary   bibliographic   entry   see   Field    5G. 
W89-01966 


USE  OF  STATISTICAL  INFORMATION  TO 
IMPROVE  COMPATIBILITY  BETWEEN  THE 
VARIOUS  COMPONENTS  OF  THE  WATER 
QUALITY  BASED  APPROACH, 

Environmental  Research  Lab.-Duluth,  MN. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01967 


MONTE  CARLO  METHOD  IN  RADIOTRACER 
EXPERIMENTS, 

Institutul  de  Fizica  si  Inginerie  Nucleara,  Bucha- 
rest (Romania).  Tracer  Hydrology  Lab. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-01985 


U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY  RIVER  REACH  FILE:  HYDROLOGIC 
SEGMENT  PLOTS  -  IDAHO. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Power  Resources  Planning. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-009951. 

Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 

DOE  Report  No.  DOE/BP-735,  October   1986. 

41p. 

Descriptors:  'Rivers,  'Hydrologic  maps,  'Hydro- 
logic  data,  'Idaho,  Topographic  mapping,  Geohy- 
drology. 

This  report  contains  maps  illustrating  the  hydro- 
logic  subdivisions  of  rivers  in  Idaho.  These  'seg- 
ment plots'  cover  the  following  regions:  Sandpoint, 
Spokane,  Pullman,  Grangeville,  Banker,  Boise, 
Jordan  Valley,  Wallace,  Hamilton,  Elk  City,  Chal- 
lis,  Hailey,  Twin  Falls,  Dillon,  Dubois,  Idaho  Fall, 
Pocatello,  Ashton,  Driggs,  and  Preston.  (Lantz- 
PTT) 
W89-02002 


U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY  RIVER  REACH  FILE:  HYDROLOGIC 
SEGMENT  PLOTS  -  WASHINGTON. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Power  Resources  Planning. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-009949. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

DOE  Report  No.  DOE/BP-734,  October   1986. 

37p. 

Descriptors:  'Rivers,  'Hydrologic  maps,  'Hydro- 
logic  data,  'Washington,  Topographic  mapping, 
Geohydrology. 

This  report  contains  maps  illustrating  the  hydro- 
logic  subdivisions  of  rivers  in  Washington.  These 
'segment  plots'  cover  the  following  regions:  Cape 


190 


ENGINEERING  WORKS— Field  8 


Flattery,  Copalis  Beach  North,  Copalis  Beach 
South,  Victoria,  Seattle,  Hoquiam,  Vancouver, 
Concrete,  Wenatchee,  Yakima,  The  Dalles,  Okano- 
gan, Ritzville,  Walla  Walla,  Pendleton,  Sandpoint, 
Spokane,  Pullman.  (Lantz-PTT) 
W89-02003 


U  S.  ENVIRONMENTAL  PROTECTION 
AGENCY  RIVER  REACH  FILE:  HYDROLOGIC 
SEGMENT  PLOTS  -  OREGON. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Power  Resources  Planning. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  as  DE87-0O9950. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

DOE  Report  No.  DOE/BP--733,  October   1986. 

41p. 

Descriptors:  'Rivers,  *Hydrologic  maps,  'Hydro- 
logic  data,  'Oregon,  Topographic  mapping,  Geo- 
hydrology. 

This  report  contains  maps  illustrating  the  hydro- 
logic  subdivisions  of  rivers  in  Oregon.  These  'seg- 
ment plots'  cover  the  following  regions:  Salem 
Annex,  Coos  Bay,  Coos  Bay  South,  Hoquiam, 
Vancouver,  Salem,  Roseburg,  Medford,  The 
Dalles,  Bend,  Crescent,  Klamath  Falls,  Pendleton, 
Canyon  City,  Burns,  Adel,  Grangeville,  Baker, 
Boise,  Jordan  Valley.  (Lantz-PTT) 
W89-020O4 


U.S.  ENVIRONMENTAL  PROTECTION 
AGENCY  RIVER  REACH  FILE:  HYDROLOGIC 
SEGMENT  PLOTS  -  MONTANA. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Power  Resources  Planning. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-009952. 

Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 

DOE  Report  No.  DOE/BP-736,  October   1986. 

53p. 

Descriptors:  'Rivers,  'Hydrologic  maps,  'Hydro- 
logic  data,  'Montana,  Topographic  mapping,  Geo- 
hydrology. 

This  report  contains  maps  illustrating  the  hydro- 
logic  subdivisions  of  rivers  in  Montana.  These  'seg- 
ment plots'  cover  the  following  regions:  Kalispell, 
Wallace,  Hamilton,  Elk  City,  Cut  Bank,  Choteau, 
Butte,  Dillon,  Dubois,  Shelby,  Great  Falls,  White 
Sulphur  Springs,  Bozeman,  Ashton,  Havre,  Lewis- 
town,  Roundup,  Billings,  Glasgow,  Jordan,  For- 
syth, Hardin,  Wolf  Point,  Glendive,  Miles  City, 
Ekalaka.  (Lantz-PTT) 
W89-02005 


CLASSIFYING  INDUSTRIAL  SLUDGE  USING 
A  KNOWLEDGE-BASED  EXPERT  SYSTEM, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic   entry   see  Field   5G. 

W89-02044 


METHODOLOGY  FOR  UTILIZING  RESPIRO- 
METRIC  DATA  TO  ASSESS  BIODEGRADA- 
TION  KINETICS, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-02063 


INDEXES  FOR  ASSESSING  FISH  BIOMASS 
AND  YIELD  IN  RESERVOIRS, 

Aquatic  Ecosystem  Analysts,  Fayetteville,  AR. 
R.  M.  Jenkins. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  175-192,  6  fig,  2  tab,  22  ref. 

Descriptors:  'Data  interpretation,  'Biomass,  'Fish, 
•Reservoirs,  'Ecological  effects,  Water  pollution 
effects,  Statistical  analysis. 

Studies  of  long-term  trends  in  lake  fish  populations 
aimed  at  identifying  the  superimposed  effects  of 


contaminants  are  very  difficult  and  expensive. 
Analyses  are  required  for  all  processes  controlling 
species  population  size,  including  pollutants  that 
may  be  stressing  the  population.  Improved  quanti- 
tative monitoring  methods  are  needed  to  establish 
cause  and  effect  relationships.  In  the  interim,  sim- 
pler methods  of  estimating  fish  biomass  and  yield 
are  available  to  provide  comparative  indexes  to 
'normal'  lake  conditions  and  to  aid  in  identifying 
perturbed  ecosystems.  Empirical  multiple  regres- 
sion equations  derived  from  analyses  of  data  assem- 
bled from  reservoirs  >  200  ha  in  the  United  States 
are  now  available  for  use  as  assessment  indexes. 
Variables  include  23  physicochemical  attributes  of 
the  environment  and  angler  use  and  sport  fish  yield 
statistics  from  380  reservoirs  in  26  states.  Subsam- 
ples  of  these  data  sets,  sorted  by  similar  water 
chemistry,  operational  use,  and  surface  area  char- 
acteristics, were  also  analyzed.  The  regressions 
derived  are  not  guaranteed  to  express  cause-effect 
relations  but  do  afford  standards  for  comparison 
and  quantitative  predictive  values.  Until  more  pre- 
cise natural  lake  ecosystem  models  are  developed, 
it  is  recommended  that  analogous  data  sets,  assem- 
bled on  a  drainage  basin,  regional,  national  or 
global  basis,  be  analyzed  in  a  similar  manner  to 
provide  standards  for  sorting  unstressed,  naturally- 
stressed  and  contaminant-stressed  communities. 
Such  endeavors  could  help  in  the  development  of 
legally-adequate  ecosystem  epidemiology.  (See 
also  W89-02137)  (Author's  abstract) 
W89-02146 


ANALYSIS  OF  LONG-DURATION  PIEZOME- 
TRIC  RECORDS  FROM  BURKINA  FASO 
USED  TO  DETERMINE  AQUIFER  RE- 
CHARGE, 

Bureau  de  Recherches  Geologiques  et  Minieres, 

Orleans  (France). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02254 


PRIMER  FOR  COMPUTERIZED 

WASTEWATER  APPLICATIONS. 

Water  Pollution  Control  Federation,  Alexandria, 

VA.    Task    Force    on    Computerized    Treatment 

Plant  Application. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-02258 
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HYDRAULIC  BARRIERS  IN  SOIL  AND  ROCK. 

For  primary   bibliographic  entry   see   Field   8D. 
W89-01612 


LABORATORY  TESTING  OF  CEMENT-BEN- 
TONITE  MIX  FOR  PROPOSED  PLASTIC  DIA- 
PHRAGM WALL  FOR  COMPLEXE  LA- 
GRANDE  RESERVOIR  CANIAPISCAU,  JAMES 
BAY,  CANADA, 

STS  Consultants  Ltd.,  Northbrook,  IL. 
For  primary  bibliographic  entry  see  Field  8F. 
W89-01618 


GROUNDWATER  AND  WELLS, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01766 


OLD   RIVER   LOW-SILL   CONTROL   STRUC- 
TURE:    DYNAMIC     HYDRAULIC     FORCES 
ACTING  ON  THE  STILLING  BASIN,  SURVEY 
BOAT  SAFETY,  AND  DEBRIS  PASSAGE:  HY- 
DRAULIC MODEL  INVESTIGATION, 
Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-01767 


POND  CREEK  PUMPING  STATION,  SOUTH- 
WESTERN JEFFERSON  COUNTY,  KEN- 
TUCKY: HYDRAULIC  MODEL  INVESTIGA- 
TION, 


Structures — Group  8A 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8C. 

W89-01768 


LAKE  DARLING  SPILLWAY,  SOURIS  RIVER, 
NORTH  DAKOTA:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
D.  R.  Cooper. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A196  -86. 
Price  codes:  A05  in  paper  copy;  A01  in  microfiche. 
Technical  Report  No.  HL-88-9,  April  1988.  Final 
Report.  74  p,   11  fig,  6  tab,  6  photos,  41  plates. 

Descriptors:  'Spillways,  'Lake  Darling,  'Souris 
River,  'North  Dakota,  'Hydraulic  models,  Model 
studies,  Hydraulic  properties,  Channels,  Flow  pro- 
files, Eddies,  Flow  control,  Riprap,  Sluice. 

The  concrete  gravity  ogee  spillway  for  the  Lake 
Darling  Dam  will  contain  five  22-ft-high  by  43-ft- 
wide  gate  bays  separated  by  10-ft-wide  piers. 
Outlet  works  consisting  of  four  sluices  within  the 
piers  will  discharge  into  the  spillway  stilling  basin. 
A  hydraulic-jump-type  stilling  basin  will  provide 
satisfactory  dissipation  of  the  spillway  and  sluice 
flows.  A  l:36-scale  model  of  the  spillway,  sluices, 
stilling  basin,  approach  area,  and  exit  channel  was 
used  to  study  the  overall  hydraulic  performance  of 
the  structure.  Tests  indicated  that  flow  conditions 
in  the  approach  to  the  spillway  with  both  uncon- 
trolled and  controlled  flows  were  satisfactory  for 
the  full  range  of  anticipated  discharges.  Eddies 
developed  on  either  side  of  the  stilling  basin.  Con- 
stricting the  channel  flare  to  a  uniform  width  elimi- 
nated the  eddies.  The  size  and  extent  of  stone 
protection  required  on  the  dam  embankment,  side 
slopes  and  bottom  of  the  approach  channel,  and 
side  slopes  and  bottom  of  the  exist  channel  were 
determined  by  model  investigations.  (Author's  ab- 
stract) 
W89-01769 


CINQUE   HOMMES,  JONES   CUTOFF,   BOIS 
BRULE  AND  MISSOURI  CHUTE  PUMPING 
STATIONS:     PERRY     COUNTY,     MISSOURI, 
AND  RANDOLPH  COUNTY,  ILLINOIS:  HY- 
DRAULIC MODEL  INVESTIGATION, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-01772 


WADDELL  DAM,  MARICOPA  COUNTY,  ARI- 
ZONA: PHOTOGRAPHS;  WRITTEN  HISTORI- 
CAL AND  DESCRIPTIVE  DATA,  REDUCED 
COPIES  OF  DRAWINGS, 

National  Park  Service,  San  Francisco,  CA.  Histor- 
ic American  Building  Survey. 
D.  M.  Introcaso. 

HAER  No.  AZ-11,  1988.  284  p,  153  photos,  97  ref. 
Contract  No.  6-CS-04460. 

Descriptors:  'History,  'Waddell  Dam,  'Water  re- 
sources development,  Dams,  Social  aspects,  Dam 
safety,  Arizona,  Economic  aspects. 

A  written  narrative  is  given  of  the  political  and 
economic  events  and  factors  important  in  the  con- 
struction of  Waddell  Dam,  located  on  the  Agua 
Fria  River  approximately  35  miles  northwest  of 
Phoenix,  Arizona.  The  dam  was  part  of  the  Agua 
Fria  Water  Project,  a  privately  funded  water  re- 
sources development  project  started  in  1891.  Upon 
its  completion,  Waddell  Dam  (then  named  Pleasant 
Dam)  was  the  largest  multiple  arch  dam  in  the 
world.  In  the  1920's  the  dam  was  the  focus  of 
considerable  controversy  when  cracks  were  noted 
in  the  concrete  buttresses  prior  to  filling  of  the 
reservoir;  it  became  part  of  a  larger  controversy 
concerning  the  safety  of  the  multiple  arch  dam 
design.  Waddell  Dam  and  the  Agua  Fria  Project  is 
the  only  dam  and  water  project  that  was  success- 
fully completed  by  private  developers  in  central 
Arizona.  The  report  also  contains  historic  and 
current  view  photographs  of  the  dam  and  associat- 
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ed  features  and  persons,  and  as-built  drawings  of 

the  dam.  (Author's  abstract) 

W89-01805 


FLOOD  PROOFING  BIBLIOGRAPHY,  ANNO- 
TATED. 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6F. 
W89-01807 


RED  RIVER  WATERWAY  SEDIMENTATION 
STUDY  DOWNSTREAM  FROM  LOCK  AND 
DAM  NO.  1:  NUMERICAL  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-01814 


WELL  CONSTRUCTION:  DRILLING,  LOCA- 
TION AND  SAFETY, 

Michigan  Dept.  of  Public  Health,  Lansing. 

D.  K.  Keech. 

IN:    Rural    Groundwater    Contamination.    Lewis 

Publishers,  Inc.,  Chelsea,  Michigan,  1987.  p  291- 

301,  1  tab. 

Descriptors:  'Well  construction,  'Site  selection, 
•Safety,  'Drilling,  Irrigation,  Grouting,  Irrigation, 
Pump  testing,  Pump  wells,  Pumps,  Water  analysis. 

Wells  installed  in  an  agricultural  community  are 
generally  drilled  to  meet  two  basic  needs;  either  a 
well  to  supply  water  for  drinking  and  other  domes- 
tic users  at  the  homestead,  or  to  provide  the  larger 
water  requirements  for  irrigation  purposes.  Any 
well  drilled  in  the  State  of  Michigan  for  produc- 
tion of  freshwater  must  meet  the  well  construction 
rules  promulgated  by  the  Michigan  Department  of 
Public  Health  under  the  authority  of  the  Ground- 
water Quality  Control  Act  passed  in  1965.  This 
statute  has  now  been  incorporated  into  the  Michi- 
gan Public  Health  Code  as  Part  127  of  Act  368, 
P.A.  1978,  as  amended.  These  rules  cover  any 
freshwater  well  that  is  installed,  whether  it  is  for 
drinking  water  needs,  irrigation,  or  industrial  use. 
Selection  of  well  specifications  and  drilling  proce- 
dures, grouting,  irrigation  wells,  well  development 
and  pump  testing,  pump  installation,  disinfection, 
and  water  analysis  are  discussed.  (See  also  W89- 
02196)  (Lantz-PTT) 
W89-02215 


DESIGN  AND  CONSTRUCTION  OF  WATER 
WELLS:  A  GUIDE  FOR  ENGINEERS, 

National    Water   Well   Association,   Worthington, 

OH. 

J.  Lehr,  S.  Hurlburt,  B.  Gallagher,  and  J.  Voytek. 

Van    Nostrand   Reinhold   Company,   New   York. 

1988.  229p. 

Descriptors:  *Water  wells,  *Well  construction, 
•Design  standards,  'Construction,  'Groundwater, 
•Geohydrology,  Engineers,  Aquifers,  Pumping 
tests,  Intakes,  Groundwater  movement. 

A  need  for  a  basic  preparatory  text  on  the  nature 
of  water  wells,  their  construction,  development, 
and  operation  has  been  widely  recognized.  The 
book  is  intended  to  fill  the  void  for  the  profession- 
als new  to  groundwater  and  wells,  who  will  be 
working  on  projects  involving  well  construction  or 
maintenance.  The  book  begins  with  a  general  dis- 
cussion of  groundwater  and  geology  to  acquaint 
the  reader  with  the  dynamics  and  occurrence  of 
groundwater  on  the  earth.  Fundamental  physical 
properties  pertaining  to  groundwater  flow  are  in- 
troduced in  Chapter  2.  The  engineering-oriented 
portion  of  the  text  then  beings  with  a  discussion  of 
the  advantages  and  drawbacks  of  the  different 
methods  of  well  drilling.  A  chapter  on  well  design 
follows,  including  full  details  on  the  concepts  and 
concerns  of  well  design.  Chapter  5  is  dedicated  to 
intake  design,  a  critical  but  often  misunderstood 
aspect  of  every  water  well.  Water  well  construc- 
tion techniques  are  described  clearly  and  concisely 
in  Chapter  6,  followed  by  a  thorough  description 
of  how  a  well  is  developed  after  construction  to 
maximize  its  yield.  Pumping  tests  are  considered  as 


methods  to  use  wells  to  analyze  aquifer  character- 
istics. Well  maintenance  and  rehabilitation  are 
given  significant  emphasis  in  Chapter  9.  There  is  a 
special  section  on  rock-well  construction.  (Lantz- 
PTT) 
W89-02256 


ANALYSIS  OF  WATER  DISTRIBUTION  SYS- 
TEMS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-02259 
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HEAD  RECOVERY  AT  SUBMERGED  ABRUPT 
CONDUIT  OUTLETS, 

Northwest  Hydraulic  Consultants  Ltd.,  Edmonton 

(Alberta). 

J.  A.  Kells,  and  C.  D.  Smith. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  15,  No.  2,  p  272-274,  April  1988.  2  fig,  2  ref. 

Descriptors:  'Conduits,  'Outlets,  'Pipes  flow, 
'Open  channel  flow,  'Hydraulics,  Head  loss,  Head 
recovery,  Culverts,  Outfall. 

The  question  of  an  abrupt  expansion  from  one 
diameter  to  a  larger  diameter  is  a  classical  problem 
dealt  with  in  most  undergraduate  fluid  mechanics 
texts.  A  problem  not  dealt  with,  but  which  is  far 
more  common  in  practice,  is  the  abrupt  expansion 
at  the  terminal  end  of  a  pipe  where  the  flow 
expands  into  an  open  channel  downstream.  It  is 
often  assumed  that  the  entire  velocity  head  for  the 
pipe  plow  is  lost.  This  is  not  necessarily  true.  An 
experimental  study  of  an  abrupt  expansion  into  an 
open  channel  is  reported.  Several  different  channel 
shapes  are  used  in  an  attempt  to  determine  shape 
effect,  if  any.  It  is  concluded  that  the  primary 
variable  affecting  the  head  loss  is  the  ratio  of  the 
upstream  to  downstream  flow  area,  called  the  area 
ratio.  (Author's  abstract) 
W89-01340 


PRACTICAL    EXPERIENCE    OF    BOREHOLE 
PERFORMANCE  EVALUATION, 

For  primary  bibliographic  entry  see  Field  5F. 
W89-013J6 


MODELLING  LONG  AND  INTERMEDIATE 
WAVES  IN  A  HARBOR, 

Tetra  Tech,  Inc.,  Pasadena,  CA. 

W.-L.  Chiang. 

Applied     Mathematical     Modelling     AMMODL, 

Vol.  12,  No.  4,  p  423-428,  August  1988.  9  fig,  13 

ref.  Port  of  Long  Beach,  CA  Contract  No.  HD- 

3864. 

Descriptors:  'Hydraulic  models,  'Model  studies, 
•Waves,  •Harbors,  *Mathematical  models,  Land- 
fills, Dredging,  Finite  difference  methods,  Basins, 
Channels,  Wave  height,  Numerical  analysis,  Hy- 
drodynamics, Mathematical  equations,  Boundary 
conditions,  Los  Angeles  Harbor,  Long  Beach 
Harbor,  California. 

A  transient  model  is  utilized  to  study  the  effect  of 
the  proposed  2010/2020  master  plan  on  wave  con- 
ditions in  Los  Angeles  and  Long  Beach  harbors. 
The  proposed  plan  consists  of  placing  landfills  and 
increasing  basin  and  channel  depths.  The  numeri- 
cal model  incorporates  an  implicit,  finite-difference 
scheme  to  solve  a  set  of  hydrodynamic  equations 
with  a  two-dimensional  depth-averaged  formula- 
tion. Long-wave  equations  are  slightly  revised 
such  that  the  model  can  be  applied  to  wave  propa- 
gation in  intermediate  depths.  The  wave  period 
under  consideration  ranges  from  30  to  300  s.  A 
base  run  was  performed  to  study  existing  condi- 
tions. The  results  are  compared  with  laboratory 
measurements.  Although  Ihere  is  a  slight  discrep- 
ancy in  the  results,  partially  due  to  the  different 
boundary  conditions  in  the  models,  the  general 
pattern  and  order  of  magnitude  of  the  spectrum  fit 
reasonably  well  with  laboratory  results.  The  nu- 
merical model  is  applied  to  the  proposed  2010/ 


2020  master  plan  to  obtain  spectra  of  relative  wave 
height  at  a  location  of  interest.  Resonance  appears 
at  a  wave  period  of  203  s.  A  contour  map  of 
relative  maximum  wave  height  is  presented.  (Au- 
thor's abstract) 
W89-01362 


TURBULENCE     MODELING     OF    SURFACE 
WATER   FLOW  AND  TRANSPORT:   PART  I, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-01412 


TURBULENCE     MODELING     OF    SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  II, 

For  primary  bibliographic  entry  see  Field  2E. 

W89-01413 


TURBULENCE     MODELING     OF    SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  IV, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-01415 


TURBULENCE     MODELING     OF    SURFACE 
WATER  FLOW  AND  TRANSPORT:  PART  V, 

For  primary  bibliographic  entry  see  Field  2E. 
W89-01416 


MODELING    TURBULENT    TRANSPORT    IN 
STRATIFIED  ESTUARY, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Stroe- 

mungsmaschinen. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01419 


GROUNDWATER  AND  WELLS, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-01766 


OLD  RIVER  LOW-SILL  CONTROL  STRUC- 
TURE: DYNAMIC  HYDRAULIC  FORCES 
ACTING  ON  THE  STILLING  BASIN,  SURVEY 
BOAT  SAFETY,  AND  DEBRIS  PASSAGE!  HY- 
DRAULIC MODEL  INVESTIGATION, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
B.  P.  Fletcher. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A194  306. 
Price  codes:  A04  in  paper  copy;  A01  in  microfiche. 
Technical  Report  No.  HL-88-6,  April  1988.  Final 
Report.  62p,   1 1  fig,  5  tab,  33  photos,   10  plates. 

Descriptors:  'Hydraulic  models,  'Hydraulic  prop- 
erties, 'Old  River,  'Mississippi  River,  'Stilling 
basins,  'Louisiana,  Navigation,  Baffles,  Fluid  me- 
chanics, Hydraulic  profiles,  Gates,  Debris  passage. 

Tests  were  conducted  in  l:36-scale  section  models 
of  the  high  and  low  bays  to  develop  guidance  for 
rehabilitation  of  the  existing  stilling  basin,  to  devel- 
op guidance  for  the  safety  of  survey  boats  operat- 
ing in  the  approach  to  the  structure,  and  to  evalu- 
ate characteristics  of  debris  passage  through  the 
structure.  The  portion  of  the  basin  between  the 
baffles  and  end  sill  was  protected  with  sloping 
modules  constructed  of  steel  and  grout,  and  tests 
were  conducted  to  determine  the  hydraulic  forces 
acting  on  the  modules.  A  flow  spoiler  design  to 
reduce  uplift  forces  on  the  modules  and  not  in- 
crease the  sliding  and  uplift  forces  acting  on  the 
stilling  basin  was  also  investigated.  Survey  boat 
safety  tests  indicated  that  a  typical  survey  boat 
operating  upstream  of  the  gate  bays  should  be  safe 
with  gate  openings  <  or  =  30%  of  the  head  on 
the  crest.  Debris  passage  tests  indicated  that  debris 
up  to  35  ft  long  and  3.0  ft  thick  would  pass  through 
the  structure  with  gate  openings  >  or  =  to  30  to 
40%  of  the  head  on  the  crest.  (Author's  abstract) 
W89-01767 


LAKE  DARLING  SPILLWAY,  SOURIS  RIVER, 
NORTH  DAKOTA:  HYDRAULIC  MODEL  IN- 
VESTIGATION, 

Army   Engineer  Waterways  Experiment  Station. 
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Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-01769 


CINQUE  HOMMES,  JONES  CUTOFF,  BOIS 
BRULE  AND  MISSOURI  CHUTE  PUMPING 
STATIONS;  PERRY  COUNTY,  MISSOURI, 
AND  RANDOLPH  COUNTY,  ILLINOIS:  HY- 
DRAULIC MODEL  INVESTIGATION, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
B.  P.  Fletcher. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A197  699. 
Price  codes:  A05  in  paper  copy;  A01  in  microfiche. 
Technical  Report  No.  HL-88-13,  June  1988.  Final 
Report.  91p,  10  fig,  5  tab,  20  photos,  31  plates. 

Descriptors:  "Cinque  Hommes,  'Jones  Cutoff, 
*Bois  Brule,  "Missouri,  "Pumping  plants,  "Illinois, 
"Hydraulic  models,  "Flow  profiles,  Hydraulic 
properties,  Model  studies,  Channel  flow,  Outlets, 
Riprap. 

The  four  pumping  stations  (Cinque  Hommes,  Jones 
Cutoff,  Bois  Brule,  and  Missouri  Chute)  provide 
flood  protection  for  about  26,800  acres  of  highly 
productive  bottomland.  Satisfactory  hydraulic  per- 
formance was  obtained  in  the  sumps  for  the  Cinque 
Hommes  and  Jones  Cutoff  pumping  stations  by 
either  extending  wing  walls  from  each  side  of  the 
structures  or  by  moving  the  timber  trashrack 
closer  to  the  sump  and  enclosing  the  rear  and  sides 
of  the  sump.  Following  the  model  studies  of  the 
sumps  for  Cinque  Hommes  and  Jones  Cutoff 
pumping  stations,  the  design  of  the  sump  and  trash- 
rack  for  the  Bois  Brule  pumping  station  was  re- 
vised due  to  the  high  cost  of  building  and  maintain- 
ing the  timber  trashrack.  The  revised  design,  con- 
sisting of  a  classical  trashrack  and  free-standing 
side  and  rear  walls,  performed  satisfactorily.  The 
model  of  the  Missouri  Chute  sump  indicated  unsat- 
isfactory flow  due  to  adverse  currents  in  the  sump 
generated  by  lateral  flow  from  a  side  channel 
located  normal  to  the  main  channel.  The  mouth  of 
the  side  channel  was  relocated  farther  upstream 
and  satisfactory  performance  was  obtained.  The 
designs  of  the  45-deg  saxophone  outlets  and  chan- 
nel configurations  for  the  four  pumping  stations 
were  similar,  Design  guidance  For  the  size  and 
extent  of  riprap  needed  in  the  exit  channels  was 
determined  from  the  models.  (Author's  abstract) 
W89-01772 


RED  RIVER  WATERWAY  SEDIMENTATION 
STUDY  DOWNSTREAM  FROM  LOCK  AND 
DAM  NO.  1:  NUMERICAL  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-01814 


ANALYSIS  OF  WATER  DISTRIBUTION  SYS- 
TEMS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-02259 
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DESIGN  AND  CONSTRUCTION  OF  THE  ISLE 
OF  DOGS  PUMPING  STATION, 

Halcrow  (William)  and   Partners,   London  (Eng- 
land). 

For  primary   bibliographic   entry   see  Field   5D. 
W89-01355 


FOUNDATION  TREATMENT  IN  KARSTIC 
LIMESTONE:  EL  CAJON  HYDROELECTRIC 
PROJECT,  HONDURAS, 

Merritt  (A.H.),  Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  8E. 

W89-01364 


THREE  LOW  COST  PUMPING  SYSTEMS  FOR 
HYDROCARBON  CONTAMINATED  GROUND 
WATER, 

Geoscience  Consultants  Ltd.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-01534 


PRACTICAL  APPROACH  TO  HYDROCAR- 
BON RECOVERY  AT  MARINE  TERMINALS, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-01536 


MECHANICAL  INTEGRITY  OF  CLASS  1  IN- 
JECTION WELLS, 

Texas  World  Operations,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01567 


CEMENTING    TO    ACHIEVE    ZONE    ISOLA- 
TION, 

Haliburton  Services,  Duncan,  OK. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01568 


INDUSTRIAL  WASTE  DISPOSAL  WELLS:  ME- 
CHANICAL INTEGRITY, 

Texas  Water  Commission,  Austin. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01569 


CLASS  I  INJECTION  WELL  DESIGN  CONSID- 
ERATIONS: USING  FIBERGLASS  TUBULARS 
AND  EPOXY  CEMENT, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Beaumont, 

TX. 

J.  R.  Creech. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  113- 

132,  8  fig,  1  tab,  1  ref. 

Descriptors:  "Injection  wells,  "Well  casings,  "Dis- 
posal wells,  "Design  criteria,  "Cements,  \vaste  dis- 
posal, Liquid  wastes,  Portland  cements,  Sealants, 
Corrosion,  Deep  wells,  Epoxy  resins,  Plastics. 

A  Class  I  Injection  Well  is  used  to  transport  liquid 
wastes  thousands  of  feet  into  the  earth  to  a  point 
where  it  will  remain  safely  entombed.  A  sound 
well  design  requires  the  use  of  extensively  engi- 
neered plans,  much  of  which  depends  to  a  large 
extent  on  choosing  materials  of  construction  and 
cement  that  are  corrosively  resistant  to  the  injected 
waste  fluids.  Materials  and  cement  play  an  impor- 
tant role  in  providing  the  needed  mechanical  struc- 
ture and  integrity  for  the  injection  well  as  the 
delivery  system  component  of  underground  injec- 
tion technology.  No  single  material  is  available 
that  is  universally  resistant  to  all  types  of  waste 
fluids.  It  is  important  to  match  well  materials  to 
the  injection  stream  for  each  injection  well  applica- 
tion. For  some  wastes,  the  ferrous  and  nonferrous 
metals  or  portland  cements  commonly  used  in  deep 
well  construction  may  not  offer  the  desired  corro- 
sion resistance.  Two  materials,  fiber-reinforced 
thermoset  plastics  (FRP)  and  epoxy  resin  cement, 
which  have  been  particularly  useful  in  solving 
these  corrosion  resistance  problems  are  discussed. 
Properly  selected  materials  of  construction  for  a 
Class  I  Injection  Well  help  to  minimize  corrosion, 
reduce  maintenance  and  repairs,  provide  for 
smooth  and  reliable  operations,  and  ensure  a  sound 
well  design  that  will  operate  safely  and  provide  the 
needed  protection  of  the  environment.  (See  also 
W89-01564)  (Author's  abstract) 
W89-01570 


TESTING  AND  REPAIR  OF  A  LEAKING  DEEP 
INJECTION  WELL, 

CH2M  Hill,  Inc.,  Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01571 


FACTORS  EFFECTING  THE  AREA  OF 
REVIEW  FOR  HAZARDOUS  WASTE  DISPOS- 
AL WELLS, 


Hydraulic  Machinery — Group  8C 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 

W89-01572 


FLUID  SEALED  CLASS  I  INJECTION  WELLS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE. 

C.  R.  Sherman,  and  P.  L.  Craig. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  195- 

210,  11  fig. 

Descriptors:  "Deep  wells,  "Sealants,  "Well  cas- 
ings, Disposal  wells,  Monitoring,  Liquid  wastes, 
Testing  procedures. 

The  proper  and  safe  operation  of  Class  I  industrial 
injection  wells  requires  a  method  to  isolate  waste 
from  the  space  between  the  injection  tubing  and 
the  protection  casing  or  annulus  space.  Fluid  in  the 
annulus  acts  as  a  pressure  transmitter  that,  through 
monitoring,  will  alert  an  operator  to  a  leak  in  the 
tubing,  protection  casing,  or  wellhead.  At  the 
ground  surface,  a  wellhead  is  attached  to  the  top  of 
the  protection  casing.  The  protection  casing  ex- 
tends to  or  through  the  injection  zone  and  is  usual- 
ly composed  of  carbon  steel  and  a  waste  resistant 
material  at  the  bottom.  The  protection  casing  is 
cemented  to  the  borehole.  The  injection  tubing 
which  is  used  to  convey  waste  from  the  surface 
down  to  the  injection  zone  is  composed  of  waste 
resistant  material.  At  the  surface  there  are  a 
number  of  facilities  integral  to  the  operation  of  a 
fluid  sealed  system,  including  annulus  fluid  storage 
tanks,  pressure  maintenance  facilities,  and  monitor- 
ing instrumentation.  The  pressure  within  the  injec- 
tion tubing  must  be  less  than  the  annulus  pressure. 
Annulus  pressure  monitoring  is  done  by  a  manom- 
eter. An  example  of  an  operating  fluid  sealed 
system  is  given.  The  most  critical  factors  to  be 
considered  when  designing  and  operating  a  fluid 
sealed  system  are  the  fluid  densities  and  tempera- 
tures. (See  also  W89-01564)  (Author's  abstract) 
W89-01573 


INTEGRITY  TESTING  OF  CLASS  I  HAZARD- 
OUS INJECTION  WELLS:  RELATED  EXPERI- 
ENCE IN  THE  GREAT  LAKES  REGION, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01574 


MECHANICAL  INTEGRITY  RESEARCH, 

Robert    S.    Kerr    Environmental    Research    Lab., 

Ada,  OK. 

J.  T.  Thornhill,  and  B.  G.  Benefield. 

IN:  Proceedings  of  the  International  Symposium 

on  Subsurface  Injection  of  Liquid  Wastes.  National 

Water  Well  Association,  Dublin,  OH.  1986.  p  241- 

278,  13  fig. 

Descriptors:  "Logging,  (Recording),  "Injection 
wells,  "Well  casings,  "Test  wells,  "Injection  wells, 
"Disposal  wells,  Waste  disposal,  Testing  proce- 
dures, Mechanical  failure,  Leakage,  Groundwater 
pollution,  Well  logs. 

Underground  injection  control  regulations  of  the 
U.S.  Environmental  Protection  agency  require  that 
all  injection  wells  demonstrate  mechanical  integri- 
ty, which  is  defined  as  no  significant  leak  in  the 
casing,  tubing  or  packer;  and  no  significant  fluid 
movement  into  an  underground  source  of  drinking 
water  through  vertical  channels  adjacent  to  the 
injection  well  bore.  Two  test  wells  were  construct- 
ed for  mechanical  integrity  testing;  a  logging  well 
to  test  for  channels  in  the  cement  behind  the  casing 
and  a  leak  test  well  for  developing  methods  for 
testing  the  integrity  of  the  tubing,  casing  and 
packer  as  well  a  locating  fluid  movement  in  chan- 
nels behind  the  casing.  Channels  were  built  into 
the  logging  well  covering  90,  60,  30,  and  6  degrees 
of  the  360  degree  circle  described  by  the  casing. 
Two  generations  of  logging  tools  have  been  run  in 
the  logging  well;  the  cement  bond  tool  and  the 
cement  evaluation  tool.  There  are  various  transmit- 
ter/receiver combinations  available  for  the  cement 
bond  tool.  The  transmitter/receiver  that  provides 
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Group  8C — Hydraulic  Machinery 

the  most  information  is  a  single  transmitter  with 
dual  receivers  spaced  three  feet  and  five  feet  from 
the  transmitter.  The  second  generation  tools  con- 
sist of  a  tool  having  eight  ultrasonic  transducers 
spiraled  around  it  to  survey  the  circumference  of 
the  casing.  None  of  the  logging  tools  presently 
available  located  any  of  the  6  degree  channels.  The 
second  generation  tools  located  all  of  the  30,  60, 
and  90  degree  channels  and  a  calibrated  cement 
bond  tool  with  dual  receiver  three  foot/five  foot 
spacing  located  all  but  one  of  the  30  degree  and  all 
of  the  60  and  90  degree  channels.  The  tools  must 
be  calibrated  prior  to  their  use  and  industry  is 
encouraged  to  continue  research  to  increase  the 
sensitivity  of  the  tools  for  mechanical  integrity 
determinations.  (See  also  W89-01564)  (Author's  ab- 
stract) 
W89-01575 


OPERATION   AND  MAINTENANCE  OF  UN- 
DERGROUND INJECTION  WELLS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Victoria,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-01578 


CONCEPTUAL  FRAMEWORK  TO  GUIDE 
AQUATIC  MONITORING  PROGRAM  DESIGN 
FOR  THERMAL  ELECTRIC  POWER  PLANTS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-01606 


POND  CREEK  PUMPING  STATION,  SOUTH- 
WESTERN JEFFERSON  COUNTY,  KEN- 
TUCKY: HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army   Engineer   Waterways  Experiment   Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
B.  P.  Fletcher. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A194  387. 
Price  codes:  A05  in  paper  copy;  A01  in  micrfoiche. 
Technical  Report  No.  HL-88-7,  April  1988.  Final 
Report.  96  p,  24  fig,  6  tab,  15  photos,  33  plates. 

Descriptors:  'Pond  Creek,  'Kentucky,  'Hydraulic 
models,  'Hydraulic  machinery,  'Pumping  plants, 
Baffles,  Stilling  basins,  Hydraulic  properties,  Open 
channels,  Flow  profiles,  Vortices,  Gravity  flow. 

A  l:20-scale  pumping  station  model  of  the  sump 
and  gravity  control,  approach,  stilling  basin,  and 
exit  channel  was  used  to  investigate  and  develop  a 
practical  design  that  would  provide  satisfactory 
hydraulic  performance.  The  pumping  station  and 
gravity  control  structures  were  combined  by  locat- 
ing the  gravity  control  below  the  sump.  The 
pumping  station  consisted  of  four  vertical  pumps 
with  a  total  capacity  of  4,100  cfs.  The  gravity 
control  section  had  a  capacity  for  17,000  cfs  and 
consisted  of  an  open-channel  flow  structure  and 
tainter  gate  to  maintain  the  pool.  During  operation 
of  the  pumps,  surface  vortices  observed  in  the 
pump  bays  were  eliminated  by  surface  vortex  sup- 
pressor beams.  During  operation  of  the  gravity 
control  structure,  eddies  and  an  unstable  hydraulic 
jump  observed  in  the  stilling  basin  were  eliminated 
by  decreasing  the  rate  of  sidewall  flare  and  strate- 
gically locating  and  increasing  the  height  of  the 
baffle  blocks.  (Author's  abstract) 
W89-01768 


PRIME  MOVERS  ENGINES,  MOTORS,  TUR- 
BINES, PUMPS,  BLOWERS  AND  GENERA- 
TORS. 

Water  Pollution  Control   Federation,  Alexandria, 

VA. 

Manual  of  Practice  No.  OM-5.   Water   Pollution 

Control  Federation,  Washington,  DC.  1984.  181p. 

Descriptors:  'Hydraulic  machinery,  'Wastewater 
facilities.  Pumps,  Blowers,  Engines,  Turbines, 
Electric  generators,  Wastewater  treatment.  Design 
criteria. 

This  Manual  of  Practice  draws  together  informa- 
tion on  pumps,  blowers,  electric  motors,  and  en- 
gines as  the  prime  movers  of  the  wastewater  treat- 


ment industry.  In  addition,  turbines  and  electric 
generators  are  included  to  round  out  the  list  of 
available  choices  of  prime  movers.  With  nine  possi- 
ble combinations  of  these  machines,  their  relative 
advantages,  disadvantages,  and  application  idiosyn- 
crasies are  of  critical  importance  to  anyone  in- 
volved in  operations,  maintenance,  or  design  of  a 
wastewater  treatment  facility.  (Lantz-PTT) 
W89-01821 


AQUATIC  BIOLOGY  AND  HYDROELECTRIC 
POWER  DEVELOPMENT  IN  NEW  ZEALAND. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-01871 


LOCAL    (SMALL-SCALE)    HYDROELECTRIC 
RESOURCES, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-01873 


SUBMISSIONS,  RECOMMENDATIONS  AND 
OBJECTIONS:  THE  NATURE  CONSERVA- 
TION COUNCIL'S  EXPERIENCE, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-01878 
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HYDROLOGIC    FACTORS    TRIGGERING     A 
SHALLOW  HILLSLOPE  FAILURE, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For   primary   bibliographic   entry   see   Field   2G. 
W89-01363 


HYDRAULIC  BARRIERS  IN  SOIL  AND  ROCK. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  A  symposium  sponsored  by  ASTM 
Committee  D18  on  Soil  and  Rock  in  cooperation 
with  the  United  States  Committee  on  Large  Dams 
of  the  International  Commission  on  Large  Dams, 
Denver,  CO,  25  June  1984.  ASTM  Special  Techni- 
cal Publication  874.  ASTM  Publication  Code 
Number  04-874000-38.  1985.  332p. 

Descriptors:  'Cutoff  walls,  'Symposium,  'Liners, 
Soil  mechanics,  Bentonite,  Clays,  'Soil  properties, 
Hydraulic  permeability,  Waste  disposal,  Waste 
dumps,  Landfills,  Permeameters,  Kaolinite,  Ce- 
ments, Fly  ash,  Permeability  coefficient,  Pore  size, 
Brines,  Leachates. 

The  ASTM  Committee  D18,  through  its  Subcom- 
mittee D18.20  and  in  cooperation  with  the  U.S. 
Committee  on  Large  Dams  of  the  International 
Commission  on  Large  Dams,  organized  a  one-day 
symposium  on  impermeable  barriers,  held  25  June 
1984  in  Denver,  Colorado.  The  symposium  con- 
sisted of  two  half-day  sessions  -  the  first  on  slurry 
walls  and  the  second  on  clay  and  soil-admix  liners. 
The  seven  papers  contained  in  the  first  part  of  the 
publication  present  some  of  the  latest  innovations 
and  advancements  in  slurry  wall  technology  from 
design  aspects  through  construction  and  testing 
methodology.  The  papers  discuss  soil-bentonite 
walls,  cement-bentonite  walls,  composite  walls  of 
clay  and  high-density  polyethylene  sheeting,  and 
grouted  walls  constructed  by  use  of  the  vibrating 
beam  technique.  One  paper  also  compares  the  con- 
ventional slurry  wall  construction  to  the  vibrating 
team  technique.  The  afternoon  session  of  the  sym- 
posium was  primarily  concerned  with  clay  and 
soil-admix  liners  used  as  hydraulic  barriers.  Of  the 
fourteen  papers  presented  in  the  latter  part  of  this 
publication,  four  were  originally  presented  in 
briefer  form  as  posters.  The  papers  presented 
herein  describe  a  variety  of  laboratory  studies  and 
case  histories  including  the  following:  direct  eval- 
uation of  permeability  tests  utilizing  both  fixed- 
wall  and  flexible-wall  permeameters;  a  proposed 
field  permeability  test  procedure  using  a  large  di- 
ameter covered  ring;  an  overview  on  the  construc- 
tion, testing,  and  research  for  soil-cement  liners; 


and  the  potential  use  of  fly  ash  in  reducing  the 
permeability  of  otherwise  permeable  soil  liners. 
Other  papers  examined  factors  that  affect  desicca- 
tion cracking  of  compacted  soil  and  clay  liners,  the 
effects  of  brine  on  an  earth  lining,  and  various 
other  case  histories  on  permeant  effects  on  clay 
linings.  (See  W89-01613  thru  W89-01633)  (Geiger- 
PTT) 
W89-01612 


SLURRY  CUTOFF  WALLS:  APPLICATIONS  IN 
THE  CONTROL  OF  HAZARDOUS  WASTES, 

Geo-Con,  Inc..  Pittsburgh,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-01613 


SUBSURFACE  POLLUTION  CONTAINMENT 
USING  A  COMPOSITE  SYSTEM  VERTICAL 
CUTOFF  BARRIER, 

Wehran  Engineering  Corp.,  Middletown,  NY. 
For   primary   bibliographic   entry   see   Field    5G 
W89-01614 


THIN  SLURRY  CUTOFF  WALLS  INSTALLED 
BY  THE  VIBRATED  BEAM  METHOD, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For   primary   bibliographic   entry   see   Field   5G 
W89-01615 


EVALUATION  OF  TWO  METHODS  FOR  CON- 
STRUCTING VERTICAL  CUTOFF  WALLS  AT 
WASTE  CONTAINMENT  SITES, 

American  Colloid  Co.,  Skokie,  IL. 

For  primary   bibliographic   entry  see   Field   5G. 

W89-01616 


INFLUENCE   OF   INORGANIC   PERMEANTS 
UPON  THE  PERMEABILITY  OF  BENTONITE, 

International  Minerals  and  Chemical  Corp.,  De- 
troit, ML 

For   primary   bibliographic   entry  see   Field   5G. 
W89-01617 


EFFECTS  OF  VARIOUS  LIQUIDS  ON  CLAY 
SOIL:  BENTONITE  SLURRY  MIXTURES, 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

D.  C.  Anderson,  W.  Crawley,  and  J.  D.  Zabcik. 
IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  Testing  and  Materials,  Philadelphia, 
PA.  1985.  p  93-103,  5  fig,  2  tab,  11  ref. 

Descriptors:  'Bentonite,  'Slurries,  'Clays,  'Per- 
meability, 'Cutoff  walls,  'Slurry  walls,  Methanol, 
Permeameters,  Leachates,  Seepage  control,  Back- 
fill, Calcium  sulfate. 

Slurry-wall  backfill  materials  were  placed  in 
double-ring  permeameters  to  evaluate  their  perme- 
ability to  water,  xylene,  and  methanol.  Permeabil- 
ity determinations  were  made  using  double-ring 
permeameters  because  these  devices  separate  flow 
that  occurs  near  the  sidewalls  from  flow  occurring 
through  the  central  portion  of  the  specimens.  The 
use  of  double-ring  devices  appears  to  overcome 
some  of  the  limitations  of  fixed-wall  and  flexible- 
wall  permeameters  Fixed-wall  devices  may  have 
sidewall  flow,  and  flexible-wall  devices  may  be 
inappropriate  for  testing  soft  specimens  such  as  a 
slurry  mixture,  permeability  tests  on  materials  that 
are  to  contain  waste  leachates  are  typically  done 
using  water  containing  0.01  N  calcium  sulfate 
(CaS04)  as  the  permeant  liquid.  The  results  of  this 
study  show  that  permeability  values  determined 
with  water  may  be  misleading.  Low  permeabilities 
were  obtained  with  water,  but  both  xylene  and 
methanol  caused  large  permeability  increases  in  the 
soil-slurry  mixtures.  (See  also  W89-01612)  (Au- 
thor's abstract) 
W89-0I619 


FIXED-WALL  VERSUS  FLEXIBLE-WALL  PER- 
MEAMETERS, 

Texas  Univ.,  Austin.  Dept.  of  Civil  Engineering. 
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For  primary  bibliographic  entry  see  Field  7B. 
W89-01620 

PERMEABILITY  OF  CLAY  TO  ACIDIC  AND 
CAUSTIC  PERMEANTS, 

Missouri  Univ.,  Rolla. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01621 


PERMEABILITY  TESTING  ON  CLAYEY  SOIL 
AND  SILTY  SAND-BENTONITE  MIXTURE 
USING  ACID  LIQUOR, 

Woodward-Clyde  Consultants,  Englewood,  CO. 
A.  H.  Gipson. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  testing  and  Materials,  Philadelphia, 
PA.  1985.  p  140-154,  7  fig,  9  tab,  2  ref. 

Descriptors:  "Liners,  *Clays,  *Soil  sealants,  "Per- 
meability, Acids,  Seepage  control,  Silt,  Soil  prop- 
erties, Sand,  Bentonite. 

A  laboratory  permeability  testing  program  was 
designed  and  performed  to  evaluate  the  effect  of  an 
acid  liquor  on  two  alternative  materials  planned 
for  use  in  a  compacted  soil  lining  to  minimize 
seepage  loses  from  a  phosphogypsum  storage  area. 
The  alternative  materials  considered  for  use  in  the 
compacted  soil  lining  included  (1)  on-site  natural 
clayey  soils  and  (2)  on-site  silty  sands  mixed  with 
commercial  bentonite  (Volclay  saline  seal,  No. 
100).  The  acid  liquor  has  a  pH  of  2.2  and  is  high  in 
calcium,  calcium  oxides,  sodium,  chloride,  and  sul- 
fate. The  test  results  indicated  that  the  acid  liquor 
permeant  resulted  in  lower  permeabilities  of  the 
clayey  soils  than  with  tap  water  permeant.  The 
tests  on  the  commercial  bentonite-silty  sand  mix- 
tures with  acid  liquor  permeant  indicated  that  the 
permeability  increased  with  time.  (See  also  W89- 
01612)  (Author's  abstract) 
W89-01622 


PROCEDURE  AND  EQUIPMENT  FACTORS 
AFFECTING  PERMEABILITY  TESTING  OF  A 
BENTONITE-SAND  LINER  MATERIAL, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
T.  B.  Edil,  and  A.  E.  Erickson. 
IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  Testing  and   Materials,   Philadelphia, 
PA.  1985.  p  155-170,  7  fig,  3  tab,  8  ref. 

Descriptors:  "Testing  procedures,  "Liners,  "Per- 
meability, "Bentonite,  "Clays,  "Sand,  Linings,  Per- 
meameters,  Soil  mechanics,  Soil  properties,  Hy- 
draulic gradient. 

The  effects  of  procedural  and  equipment  factors  on 
the  laboratory  measurement  of  permeability  of  a 
bentonite-sand  liner  were  investigated.  In  the  ex- 
perimental program,  permeability  tests  were  per- 
formed on  compacted  specimens  of  a  bentonite- 
sand  mixture  to  study  the  effect  of  (1)  permeameter 
type  (rigid-versus  flexible-wall  permeameters),  (2) 
back  pressure  application,  and  (3)  hydraulic  gradi- 
ent magnitude  on  the  measured  permeabilities.  The 
liner  material  used  in  the  tests  was  a  mixture  of 
90%   P20-R30  Ottawa  sand   and    10%   bentonite 
clay.  Water  was  used  to  prepare  the  specimens  and 
as   the   permeant.    Specimens   were   prepared   by 
compaction  at  moisture  contents  exceeding  opti- 
mum using  the  standard  proctor  method.  A  pres- 
sure of  380  kPa  was  used  in  the  tests  involving 
back  pressure.  The  low  and  high  hydraulic  gradi- 
ents used  were  nominally  29  and  290,  respectively. 
Prior  to  the  termination  of  a  test,  a  red  indicator 
was  passed  through  the  permeameters  under  the 
high  gradient.  The  specimens  were  dissected  and 
inspected  after  the  test   for  the  identification  of 
flow  areas  and  channels.  The  test  results  indicated 
that  specimens  continue  to  hydrate  during  perme- 
ation. Unless  wetter  specimens  are  used,  this  con- 
tinuing hydration  interferes  with  the  inflow-out- 
flow balance,  depriving  the  tester  of  an  important 
check  for  leaks.  Differential  hydration  throughout 
the  specimen  results  in  different  soil  structures  and 
zones  of  flow.  For  instance,  most  of  the  flow  may 
take  place  in  an  annular  area  surrounding  a  less 
hydrated  core  in  the  center.  Since  the  total  cross- 
sectional  area  is  used  in  computing  the  coefficient 


of  permeability,  the  values  may  be  underestimated. 
Back  pressure,  often  used  to  enhance  saturation 
during  testing,  appears  to  have  a  detrimental  effect 
when  applied  in  the  rigid-wall  permeameters  by 
increasing  the  potential  for  formation  of  channels 
and  side  flow.  Test  results  are  affected  by  hydrau- 
lic gradient  in  different  ways  depending  on  the 
type  of  permeameter.  While  gradients  as  high  as 
360  did  not  induce  piping  in  the  gap-graded  liner 
material  tested,  the  application  of  very  high  gradi- 
ents to  accelerate  testing  is  not  desirable  for  a 
number  of  other  effects  observed.  (See  also  W89- 
01612)  (Author's  abstract) 
W89-01623 


EFFECT  OF  ORGANIC  FLUIDS  ON  HYDRAU- 
LIC CONDUCTIVITY  OF  COMPACTED  KAO- 
LINITE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

Y.  B.  Acar,  A.  Hamidon,  S.  D.  Field,  and  L.  Scott. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 

Society   for   testing   and    Materials,    Philadelphia, 

PA.  1985.  p  171-187,  10  fig,  4  tab,  27  ref.  U.S.  EPA 

Cooperative  Agreement  CR  809714010. 

Descriptors:  "Hydraulic  conductivity,  "Liners, 
"Kaolinite,  "Permeability,  "Benzenes,  "Organic 
solvents,  Phenols,  Clays,  Soil  porosity,  Permea- 
meters, Leakage,  Testing  procedures. 

The  effects  of  four  organic  fluids  on  hydraulic 
conductivity  of  compacted  kaolinite  are  presented. 
Permeation  fluids  were  0.1  and  100%  solutions  of 
nitrobenzene,  acetone,  phenol,  and  benzene,  which 
represent  a  wide  range  of  dielectric  constants.  Full 
saturation  hydraulic  conductivities  were  obtained 
in  flexible  wall  permeameters  under  continuous 
back  pressure,  at  hydraulic  gradients  of  less  than 
100  and  effective  stresses  of  calcium  sulfate 
(CaS04)  solution.  The  effect  of  the  testing  scheme 
was  evaluated  by  measuring  the  hydraulic  conduc- 
tivity of  acetone  in  both  a  flexible  wall  permeame- 
ter at  variable  effective  stresses  and  in  a  rigid  wall 
permeameter.  Dramatic  hydraulic  conductivity  in- 
creases were  observed  in  rigid  wall  permeameters. 
The  results  indicate  that  increases  in  the  hydraulic 
conductivity  measured  in  rigid  wall  permeameters 
can  only  be  explained  by  side  leakages  due  to 
shrinkage  of  the  specimen.  All  tests  with  chemicals 
at  low  concentrations  resulted  in  slight  decreases 
of  hydraulic  conductivity.  Hydraulic  conductivity 
with  pure  solutions  slightly  increased  with  acetone 
and  phenol  and  significantly  decreased  with  ben- 
zene and  nitrobenzene.  Diffusion  through  the  cell 
membrane  was  found  to  be  a  considerable  source 
of  error  in  assessing  the  full  strength  of  organic 
fluids.  The  direction  of  variations  in  the  liquid  limit 
and  the  free  swell  of  kaolinite  with  organic  fluids 
was  observed  to  be  inversely  related  to  changes  in 
absolute  values  of  hydraulic  conductivity  at  low 
effective  stresses.  These  results  together  with 
fabric  studies  indicated  that  changes  in  hydraulic 
conductivity  with  organic  fluids  can  be  explained 
by  the  variations  in  the  surface  forces  of  interac- 
tion on  clay  particles  affecting  the  flow  character- 
istics. (See  also  W89-01612)  (Author's  abstract) 
W 89-0 1624 


Soil  Mechanics — Group  8D 

draulic  conductivity  were  performed  to  determine 
behavioral  differences  of  the  candidate  soil  liners 
with  the  waste  leachate  and  water.  Test  results 
were  used  to  evaluate  waste  impacts  on  soil  and  on 
the  soil  plus  a  commercial  additive.  Emphasis  was 
placed  on  identifying  fatal  flows  in  expected  field 
liner  performance.  Test  results  indicated  that  the 
two  soils  tested  were  effective  in  containing  the 
paper  mill  waste  leachates.  One  soil  physically 
contained  the  waste  leachates  by  providing  an 
impermeable  barrier  (K  =  <  <  10  to  the  minus 
7th  power  cm/second).  The  other  soil,  while  not 
providing  as  strong  a  physical  barrier,  (K  =  10  to 
the  minus  7th  power  cm/second),  did  contain  the 
leachate  through  chemical  attenuation  of  the  trace 
contaminants  in  the  leachate.  While  the  commer- 
cial additive  improved  the  impervious  barrier  char- 
acteristics of  this  soil,  it  was  determined  to  be 
optional.  Both  mechanisms  of  containment  will  be 
effective  in  providing  protection  of  groundwater 
resources  below  a  nonhazardous  waste  landfill. 
(See  also  W89-01612)  (Author's  abstract) 
W89-01625 


EFFECT  OF  ORGANIC  FLUIDS  ON  THE 
PORE  SIZE  DISTRIBUTION  OF  COMPACTED 
KAOLINITE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

Y.  B.  Acar,  I.  Olivieri,  and  S.  D.  Field. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 

Society   for  Testing  and   Materials,   Philadelphia, 

PA.  1985.  p  203-212,  5  fig,  3  tab,  17  ref.  U.S.  EPA 

Cooperative  Agreement  CR  809714010. 

Descriptors:  "Liners,  "Hydraulic  conductivity, 
"Pore  size,  "Kaolinite,  "Organic  solvents,  "Soil 
compaction,  "Permeability,  Benzenes,  Phenols, 
Soil  properties,  Soil  structure,  Electrical  proper- 
ties, Seepage  control,  Leaching. 

Permeating  organic  fluids  through  compacted  kao- 
linite does  not  significantly  change  the  distribution 
of  different  pore  sizes.  The  mercury  intrusion 
method  was  used  to  quantify  the  pore  size  and 
frequency  distribution  of  specimens  before  and 
after  permeation  with  nitrobenzene,  acetone, 
phenol,  and  benzene.  Porosity  quantification  pa- 
rameters obtained  from  available  hydraulic  con- 
ductivity models  were  then  correlated  with  experi- 
mental values  of  absolute  permeability.  Acetone 
and  phenol  resulted  in  changes  of  absolute  hydrau- 
lic conductivity  within  one  order  of  magnitude, 
that  of  0.01  N  calcium  sulfate  (CaS04)  solution, 
while  benzene  and  nitrobenzene  led  to  a  decrease 
of  two  orders  of  magnitude.  Mercury  intrusion 
tests  on  all  specimens  indicated  that  the  size  and 
distribution  of  pores  within  the  0.008  to  10  micron 
range  were  not  significantly  changed.  The  conclu- 
sion is  that  changes  in  hydraulic  conductivity  of 
compacted  kaolinite  are  not  due  to  a  redistribution 
of  pore  sizes  due  to  changes  in  forces  of  interac- 
tion. The  results  suggest  that  the  decrease  in  hy- 
draulic conductivity  with  benzene  and  nitroben- 
zene are  due  to  the  low  solubility  of  these  chemi- 
cals in  water.  (See  also  W89-01612)  (Author's  ab- 
stract) 
W89-01626 


LABORATORY  COMPARISON  OF  THE  EF- 
FECTS OF  WATER  AND  WASTE  LEACHATE 
ON  THE  PERFORMANCE  OF  SOIL  LINERS, 

Radian  Corp.,  Austin,  TX. 

A.  G.  Eklund. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 

Society  for  Testing  and   Materials,   Philadelphia, 

PA.  1985.  p  188-202,  2  fig,  3  tab,  5  ref. 

Descriptors:  "Liners,  "Hydraulic  conductivity, 
"Leachates,  "Permeability,  "Pulp  wastes,  Waste 
disposal,  Seepage  control,  Landfills,  Linings,  Soil 
properties,  Soil  compaction,  Permeability. 

A  study  was  conducted  to  determine  the  perform- 
ance of  two  compacted  native  soils  and  the  soils 
plus  a  commercial  additive  when  exposed  to  spe- 
cific paper  mill  waste  leachates.  Fluids  produced 
from  actual  paper  mill  wastes  were  used  in  acceler- 
ated (high-pressure),  anaerobic  permeability  tests 
with  two  disposal  site  soils  and  the  soils  with  a 
beneficient  added.  Comparison  tests  measuring  hy- 


EFFECTS  OF  BRINE  ON  THE  SOIL  LINING 
OF  AN  EVAPORATION  POND, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 
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INTERACTIONS  BETWEEN  ACIDIC  SOLU- 
TIONS AND  CLAY  LINERS:  PERMEABILITY 
AND  NEUTRALIZATION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
S.  R.  Peterson,  and  G.  W.  Gee. 
IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society   for  Testing  and   Materials,   Philadelphia, 
PA.  1985.  p  229-245,  7  fig,  3  tab,  17  ref. 

Descriptors:  "Liners,  "Acids,  "Clays,  "Permeabil- 
ity, "Uranium,  "Water  pollution  sources,  Neutral- 
ization, Seepage  control.  Soil  properties,  Hydro- 
gen ion  concentration.  Particle  size,  Leaching,  Per- 
meameters, Linings. 
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Liner  failure,  defined  as  an  increase  in  liner  perme- 
ability, was  not  found  to  be  a  problem  when  acidic 
uranium  mill  tailings  solutions  percolated  through 
clay  liner  materials  for  periods  extending  up  to 
three  years.  Liner  materials  taken  from  mill  sites  in 
Wyoming  decreased  in  permeability  with  time  in 
the  laboratory  columns  when  permeated  with  tail- 
ings solutions.  One  clay  liner  decreased  in  perme- 
ability from  one  half  to  over  two  orders  of  magni- 
tude, depending  on  the  given  clay  sample  and 
contacting  solution.  These  decreases  in  permeabil- 
ity were  attributed  to  pore  plugging  resulting  from 
the  precipitation  of  minerals  and  solids  and  to  soil 
particle  dispersion.  The  clay  liner  material  from 
Morton  Ranch,  Wyoming,  exhibited  a  residual  buf- 
fering capacity  that  was  able  to  maintain  column 
effluent  pH  values  at  higher  levels  than  the  influent 
pH  values  for  extended  time  (in  excess  of  30  pore 
volumes).  A  likely  cause  for  the  elevated  pH  is  the 
redissolution  of  iron  and  aluminum  hydrous  oxides. 
Redissolution  of  iron  and  aluminum  hydrous 
oxides  consumes  hydrogen  ions.  (See  also  W89- 
01612)  (Author's  abstract) 
W89-01628 


DESIGN  AND  TESTING  OF  A  COMPACTED 
CLAY  BARRIER  LAYER  TO  LIMIT  PERCOLA- 
TION THROUGH  LANDFILL  COVERS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-01629 


DESICCATION    CRACKING    OF    SOIL    BAR- 
RIERS, 

Hart  Crowser,  Inc.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01630 


FIELD    PERMEABILITY    TEST    FOR    CLAY 
LINERS, 

Geo-Con,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01631 


PERMEABILITY  OF  FLY  ASH  AND  FLY  ASH- 
SAND  MIXTURES, 

Wisconsin  Power  and  Light  Co.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-01632 


SOIL-CEMENT  LINERS, 

Portland  Cement  Association,  Skokie,  IL.  Energy 

and  Water  Resources  Dept. 

W.  S.  Adaska. 

IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 

Society   for  Testing  and   Materials,   Philadelphia, 

PA.  1985.  p  299-313,  9  fig,  16  ref. 

Descriptors:  'Cements,  *Liners,  'Permeability, 
•Fly  ash,  Hazardous  wastes,  Wastewater  lagoons, 
Waste  disposal,  Performance  evaluation,  Industrial 
wastes,  Reservoir  linings,  Landfills,  Soil  mechan- 
ics, Soil  properties,  Linings. 

For  over  30  years  soil-cement  has  been  effectively 
used  to  line  lakes,  reservoirs,  ditches,  and  irrigation 
ponds.  More  recently,  wastewater  treatment  la- 
goons, sludge  drying  and  ash  settling  ponds,  and 
coal  storage  areas  have  been  lined  with  soil- 
cement.  In  addition  to  its  low  permeability,  soil- 
cement  also  provides  a  reliable  method  of  slope 
protection.  Numerous  laboratory  permeability  tests 
have  been  performed  on  various  soil-cement  mix- 
tures One  study  included  the  addition  of  lime  and 
fly  ash  to  the  mixture.  Research  has  also  been 
conducted  on  shrinkage  cracking  in  soil-cement 
and  its  effect  on  total  seepage.  A  large-scale  field 
test  to  determine  seepage  through  a  stairstep  con- 
structed soil-cement  facing  was  conducted  by  the 
Bureau  of  Reclamation  at  the  Lubbock  Regulating 
Reservoir  in  Texas.  The  study  indicated  the  soil- 
cement  to  be  quite  impervious  and  that  most  of  the 
seepage  occurred  through  either  shrinkage  cracks 
or  along  the  horizontal  contact  planes.  It  also 
showed  an  overall  decrease  in  seepage  with  time. 
The  U.S.  Environmental  Protection  Agency 
(EPA)  has  reported  laboratory  test  results  on  the 


compatibility  of  soil-cement  to  various  hazardous 
and  other  industrial  wastes.  The  tests  concluded 
that  exposure  to  acids  such  as  from  electroplating 
sludges  and  acidic  steel-pickling  wastes  should  be 
avoided;  however,  for  toxic  pesticide  formations, 
oil  refinery  sludge,  toxic  pharmaceutical  wastes, 
and  rubber  and  plastic  wastes,  soil-cement  should 
perform  satisfactorily.  For  caustic  petroleum 
sludges,  compatibility  tests  should  be  conducted  on 
the  specific  combination  of  soil-cement  and  waste. 
Basic  information  on  soil-cement  as  a  liner  material 
research  work  on  permeability  and  compatibility 
testing  are  presented.  The  design,  construction, 
and  performance  of  some  unique  soil-cement-lined 
projects  also  presented  as  well  as  information  on  a 
new  composite  soil-cement/synthetic  membrane 
liner  system  that  meets  the  latest  U.S.  EPA  re- 
quirements for  containing  hazardous  wastes.  (See 
also  W89-01612)  (Author's  abstract) 
W89-01633 


EFFECT  OF  PORE  FLUID  PH  ON  THE  DY- 
NAMIC SHEAR  MODULUS  OF  CLAY, 

Lehigh    Univ.,    Bethlehem,    PA.    Environmental 

Geotechnology  Lab. 

B.  L.  Du,  G.  K.  Mikroudis,  and  H.-Y.  Fang. 

IN:  Hazardous  and  Industrial  Solid  Waste  Testing 

and  Disposal:  Sixth  Volume.  American  Society  for 

Testing  and  Materials,  Philadelphia,  PA.   1986.  p 

226-239,  1 1  fig,  3  tab,  7  ref. 

Descriptors:  'Soil  properties,  'Soil  mechanics, 
•Clays,  'Soil  porosity,  Shear  tests,  Sand,  Physico- 
chemical  properties,  Waste  disposal,  Clay  minerals, 
Kaolinite,  Bentonite,  Graphical  methods,  Hydro- 
gen ion  concentration. 

Laboratory  test  results  on  the  dynamic  shear  mod- 
ulus of  clay  mineral  mixture  with  sand  under  dy- 
namic torsion  loading  are  presented.  Various  pore 
fluids,  as  reflected  by  pH  values  ranging  from  2.0 
to  12.0,  were  introduced  in  the  soil  mixtures.  Both 
shear  modulus  and  maximum  shear  modulus  were 
computed.  Consolidation  pressures  varying  from 
34.5  to  276  kPa  were  used.  The  influence  of  differ- 
ent pore  fluids  on  the  dynamic  behavior  of  a  sand 
clay  mixture  was  examined  with  two  groups  of 
sand-kaolinite  and  sand/bentonite  mixtures.  For  an 
acidic  fluid  (pH  <  7):  (1)  with  samples  made  of 
kaolinite  and  sand,  the  dynamic  shear  modulus 
increases  when  the  pH  value  decreases  from  pH  = 
7  and  (2)  with  samples  made  of  bentonite  and  sand, 
they  dynamic  shear  modulus  decreases  when  the 
pH  value  decreases  from  pH  =  7.  For  an  alkaline 
fluid  (pH  >  7),  the  dynamic  shear  modulus  in- 
creases initially,  but  then  decreases  when  the  pH 
value  decrases.  In  the  range  of  pH  =  4  to  10  the 
damping  ratio  of  kalolinite  and  sand  remains 
roughly  unchanged:  if  the  pH  value  is  beyond  this 
range  the  ratio  will  decrease.  It  is  possible  to 
explain  with  present  theories  an  increase  in  the 
shear  modulus  with  decreasing  pH  because  of 
more  flocculated  clay  strucutre  or  a  decrease  in  teh 
shear  modulus  with  increasing  pH  caused  by  a 
more  dispersed  clay  structure.  (See  also  W89- 
01634)  (Author's  abstract) 
W89-01647 


CASE  STUDY  OF  THE  EFFECTS  OF  BRINE 
ON  A  COMPACTED  CLAY  TILL  LINER, 

Golder  Associates,  Vancouver  (British  Columbia). 
B.  H.  Conlin. 

IN:  Hazardous  Wastes  in  Ground  Water:  A  Solu- 
ble Dilemma.  National  Water  Well  Association, 
Dublin,  OH.   1985.  p  91-100,  9  fig,  4  tab,  23  ref. 

Descriptors:  'Ponds,  'Brines,  'Clays,  'Soils, 
•Liners,  'Linings,  'Path  of  pollutants,  'Hydraulic 
conductivity,  Clay  minerals,  Groundwater,  Moni- 
toring wells,  Compaction,  Polyethylene  liner. 

The  use  of  compacted  clay  or  clayey  materials  as 
brine  pond  liners  is  generally  discouraged  in  Alber- 
ta because  of  poor  reported  performance.  This 
paper  presents  the  results  of  a  case  study  involving 
a  comparison  of  field  performance  with  laboratory 
test  results  on  a  compacted  clay  till  liner  at  an 
operating  brine  pond  located  near  Redwater,  Al- 
berta. The  study  is  somewhat  unique  in  that  the 
brine  pond  was  drained  prior  to  relining  with  high 
density  polyethylene  allowing  block  samples  of  the 


liner  to  be  obtained.  The  liner  was  exposed  to 
highly  concentrated  brine  solutions  for  5  years. 
Also,  a  series  of  frequently  sampled  ground  water 
monitoring  wells  around  the  pond  provided  some 
indication  of  the  field  performance.  The  results  of 
the  laboratory  testing  program  indicated  that  long- 
term  (5  years)  exposure  to  brine  did  not  apprecia- 
bly change  the  soil  fabric,  that  preconditioning  by 
soaking  in  brine  prior  to  compaction  is  an  effective 
method  of  minimizing  the  influence  of  subsequent 
brine  permeation  on  hydraulic  conductivity,  and 
that  samples  of  fresh  material  could  be  utilized  in 
the  laboratory  to  model  field  operating  conditions 
through  brine  soaking.  (See  also  W89-01661)  (Au- 
thor's abstract) 
W89-01671 


SPATIAL  VARIABILITY   OF  SOIL   PROPER- 
TIES, 

California  Univ.,  Riverside. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-01870 
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EARTHQUAKES,  INJECTION  WELLS,  AND 
THE  PERRY  NUCLEAR  POWER  PLANT, 
CLEVELAND,  OHIO, 

Ohio  Univ.,  Athens.  Dept.  of  Geological  Sciences. 
M.  U.  Ahmad,  and  J.  A.  Smith. 
Geology   GLGYB,   Vol.    16,   No.    8,   p   739-742, 
August  1988.  3  fig,  26  ref. 

Descriptors:  'Earthquakes,  'Injection  wells,  'Geo- 
logic fractures,  'Underground  waste  disposal, 
'Nuclear  power  plants,  Hydrologic  models. 

On  January  31,  1986,  an  earthquake  of  Richter 
magnitude  4.9  occurred  in  northeastern  Ohio  17.0 
km  south  of  the  Perry  Nuclear  Power  Plant 
(PNPP)  and  12.0  km  south  of  the  Calhio  injection 
wells.  Accelerometers  on  site  at  the  PNPP  record- 
ed accelerations  as  high  as  0.19  to  0.23  g.  Many 
instruments  tripped  due  to  high-amplitude  vibra- 
tions. Microearthquake  networks  have  recorded  16 
microearthquakes  within  5.0  km  of  the  injection 
wells  with  focal  depths  ranging  from  1.0  to  3.0  km. 
A  hydrological  model  of  an  anisotropic  reservoir 
7.2  km  wide  and  18.4  km  long  indicates  a  pressure 
buildup  of  5.3  MPa  at  the  epicenter  and  11.8  MPa 
at  the  injection  well.  The  assumption  of  an  aniso- 
tropic reservoir  is  consistent  with  available  geo- 
physical and  geologic  data.  A  pressure  increase  of 
1 1.8  MPa,  based  on  stress  ratio  estimates  in  crustal 
rocks  in  the  region,  is  more  than  sufficient  to 
induce  failure  to  a  depth  of  5.0  km.  Brittle  faults 
and  extensive  fracture  permeability  within  the 
basement  rocks  would  allow  for  the  migration  of 
pressure  transients  to  hypocentral  distances.  The 
indicated  pressure  buildup  of  5.3  MPa  at  the  epi- 
center may  have  been  sufficient  to  trigger  the 
earthquake.  (Author's  abstract) 
W89-01335 


FOUNDATION  TREATMENT  IN  KARSTIC 
LIMESTONE:  EL  CAJON  HYDROELECTRIC 
PROJECT,  HONDURAS, 

Merritt  (A.H.),  Gainesville,  FL. 
A.  H.  Merritt. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  25,  No.  3,  p  383-391,  August 
1988.  4  fig. 

Descriptors:  'Dam  foundations,  'Karst,  'Hydro- 
electric plants,  'Grouting,  Dams,  Hydraulic  struc- 
tures, Powerplants,  Honduras,  Construction,  Lime- 
stone, Caves,  Reservoirs,  Abutments,  Monitoring, 
Seepage,  Dam  stability,  El  Cajon  Hydrelectric 
Plant. 

Construction  of  the  El  Cajon  hydroelectric  project 
in  Honduras  began  in  1980.  One  of  the  major 
aspects  of  the  project  was  the  treatment  of  the 
limestone  foundation  that  contained  solution  fea- 
tures and  large  caves.  Because  of  the  geologic 
relationship  between  the  limestone  and  nearby  vol- 
canic rocks  upstream,  the  geometry  of  the  grout 
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curtain  is  unique.  The  curtain,  developed  by  grout- 
ing between  adjacent  galleries,  begins  at  the  dam, 
enters  the  abutments,  and  then  curves  upstream  to 
close  against  the  volcanic  rocks.  The  curtain  is 
therefore  vertical  in  the  abutments  with  a  transi- 
tion to  a  nearly  horizontal  plane  beneath  the  river. 
The  overall  shape  is  similar  to  a  bathtub  with  the 
back  of  the  tub  open  to  the  reservoir.  A  compre- 
hensive monitoring  program  was  initiated  when 
impoundment  began  in  1985  and  will  continue  for 
several  years.  Measurements  of  seepage,  pressures, 
and  displacements  are  made  regularly  with  period- 
ic review  by  outside  consultants.  At  the  time  of 
this  writing,  the  reservoir  is  80%  full  and  the 
performance  of  the  foundation  is  considered  to  be 
satisfactory.  (Author's  abstract) 
W89-01364 

GEORGES  BANK  -  COMMON  GROUND  OR 
CONTINUED  BATTLEGROUND, 

Florida  State  Univ.,  Tallahassee.   Coll.   of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
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BEDROCK  GEOLOGY  AND  REGIONAL  GEO- 
LOGIC SETTING  OF  COWEETA  HYDROLOG- 
IC  LABORATORY  IN  THE  EASTERN  BLUE 

RIDGE,  ,  „     , 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

R.  D.  Hatcher. 

IN:  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer-Verlag, 
New  York.  1988.  p  81-92,  4  fig. 

Descriptors:  'Geology,  *Coweeta,  *North  Caroli- 
na, *Geohydrology,  Schist,  Tectonics,  Stratigra- 
phy, Granite,  Topography,  Metamorphic  rocks, 
Rocks. 

The  Coweeta  syncline  occurs  in  the  eastern  Blue 
Ridge  of  Southwestern  North  Carolina.  Rocks  of 
the  eastern  Blue  Ridge  are  distinctly  different  from 
those  of  the  western  Blue  Ridge  because  of  their 
different  composition  and  associations  with  par- 
ticular rock  types.  The  name  Otto  Formation  is 
suggested  for  a  distinctive  sequence  of  metasand- 
stone  and  aluminous  schist  that  technically  under- 
lies the  Coweeta  Group  in  the  Little  Tennessee 
Valley  near  Otto,  North  Carolina.  The  stratigraph- 
ic  sequences  in  the  Coweeta  area  consist  of  the 
Otto  Formation,  which  is  technically  overlain  by 
the   Coweeta   Group.    Tallulah    Falls    Formation 
rocks   also   occur   here,    and    it    is    possible    that 
Coweeta  Group  rocks  stratigraphically  overlie  this 
unit.  Rocks  of  the  eastern  Blue  Ridge  were  pro- 
gressively metamorphosed  during  the  middle  Pale- 
ozoic to  middle  and  upper  amphibolite  fades  as- 
semblages,  and   locally   to   granulite   facies,   in   a 
Barrovian  sequence.  Rocks  of  Coweeta  Hydrolog- 
ic  Laboratory  area  were  metamorphosed  to  the 
staurolite-kyanite  subfacies  (lower-middle  amphib- 
olite facies).  The  structure  of  the  Coweeta  area  is 
dominated  by  two  early  major  thrusts,  the  Shope 
Fork  and  Soque  River  thrusts,  which  appear  to 
overlie  and   underlie  (respectively)   rocks  of  the 
Coweeta  syncline  and  were  refolded  by  northeast- 
trending  tight  to  isoclinal  folds  and  whose  axial 
surfaces  dip  towards  the  northwest.  Subtle  con- 
trols of  drainage  and  topography  by  joints,  dip  and 
strike  of  foliation  occur  here.  Extensive  quaternary 
deposits  of  colluvium  and  alluvium  serve  as  surfi- 
cial  aquifers,  since  they  are  composed  of  unconsoli- 
dated unstratified  or  stratified  material.  Colluvium 
also  moves  down   slope   rapidly  in   the  form  of 
debris  avalanches,  and  slowly  in  the  form  of  creep- 
ing intact  masses.  (See  also  W89-01691)  (Lantz- 
PTT) 
W89-01696 


WEATHERING  AND  SOIL-FORMING  PROC- 
ESSES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-01697 


DEBRIS  AVALANCHE  AND  THE  ORIGIN  OF 
FIRST-ORDER  STREAMS, 


Emory  Univ.,  Atlanta,  GA.  Dept.  of  Geology. 
W.  H.  Grant. 

IN-  Forest  Hydrology  and  Ecology  at  Coweeta. 
Ecological  Studies,  Volume  66.  Springer-Verlag, 
New  York.  1988.  p  103-1 10,  7  fig. 

Descriptors:  *Avalanches,  *Geomorphology, 
♦Landslides,  *Erosion,  *Streambeds,  'Streams, 
Tectonics,  Groundwater,  Weathering,  Chutes. 

Debris  avalances  and  underlying  joint  systems  are 
responsible  for  some  first  order  streams.  The  se- 
quence for  development  of  an  avalanche  associated 
with   first  order  streams  is  as  follows.   A  small 
depression  is  initiated  by  the  subsoil  intersection  of 
two  lenticular  dilations  joints  with  a  downslope 
striking  tectonic  joint.  Such  a  configuration  could 
easily  occur  beneath  a  small  valley.  The  depression 
accumulates   groundwater.    Chemical    weathering 
proceeds   faster   in   the   depression   enhancing   its 
water  capacity.  This  process  can  continue  indefi- 
nitely or  be  interrupted  by  a  violent  storm.  A  study 
of  a  storm  in  May  1976  in  the  Coweeta  area  shows 
25    hrs    of   gradually    increasing    rainfall    which 
peaked  sharply  at  about  18  to  20  cm/hr.  This  peak 
coincided  with  a  debris  avalanche.  The  avalanche 
was  initiated  by  hydraulic  pressure  fed  through  the 
water  saturated  subsoil  joint  system.  At  the  storm 
peak,  pressure  was  strong  enough  to  break  the 
adhesion  between  the  rock  and  the  water  saturated 
soil  and  saprolite.  The  water  inflated  mass  of  rock 
and  soil  slide  quickly  down  hill,  leaving  a  chute  as 
evidence  of  its  passage.  The  chute  is  the  locus  of  a 
new  first  order  stream  which  needs  only  a  sus- 
tained supply  of  water  to  develop  into  a  steep- 
walled    mountain   valley.   The   major   subsurface 
water  controls  are  soil-rock,  saprolite-rock  inter- 
faces, dilation,  and  subvertical  tectonic  joints.  Met- 
amorphism  tends  to  promote  the  development  of 
dilation  jointing  independent  of  foliation  by  reduc- 
ing the  anisotropy  of  the  rock  fabric.   Thalweg 
vector   plots   support   the   relation   between   first 
order  streams  and  joints.  The  optimum  place  for  a 
new  first  order  stream  to  form  is  on  slopes  of  about 
30  degrees  which  are  covered  with  thin  soil  and 
underlain  by  well  jointed  sap-rock.  (See  also  W89- 
01691)  (Lantz-PTT) 
W89-01698 


8F.  Concrete 

LABORATORY  TESTING  OF  CEMENT-BEN- 
TONITE  MIX  FOR  PROPOSED  PLASTIC  DIA- 
PHRAGM WALL  FOR  COMPLEXE  LA- 
GRANDE  RESERVOIR  CANIAPISCAU,  JAMES 
BAY,  CANADA, 

STS  Consultants  Ltd.,  Northbrook,  IL. 
S.  A.  Gill,  and  B.  R.  Christopher. 
IN:  Hydraulic  Barriers  in  Soil  and  Rock.  American 
Society  for  Testing  and  Materials,   Philadelphia, 
PA.  1985.  p  75-92,  3  fig,  4  tab,  15  ref. 

Descriptors:  'Slurry  walls,  'Darns,  'Cements, 
'Bentonite,  'Cutoff  walls,  'Slurries,  Reservoirs, 
Trenches,  Permeability,  Sand,  Polymers,  Strain, 
Testing  procedures. 

A  comprehensive  laboratory  investigation  was  car- 
ried out  to  determine  a  suitable  mix  of  cement- 
bentonite  for  a  slurry  trench  cutoff  wall  for  Cania- 
piscau  Reservoir  project  in  James  Bay,  Canada  in 
1980.  Specifications  required  the  mix  to  have  a 
permeability  of  less  than  0.01  micrometers/second 
and  to  be  able  to  sustain  a  plastic  deformation  of 
10%  without  Assuring  as  measured  at  90  days  in  a 
triaxial  compression  test  with  a  lateral  pressure  of 
196  kPa.  Laboratory  samples  were  prepared  with 
different  mixes  of  cement,  bentonite,  sand,  and 
water  and  kept  in  a  curing  chamber  of  100% 
humidity.  Permeability  determination  and  triaxial 
compression  tests  were  performed  after  curing  pe- 
riods ranging  from  10  to  120  days.  Over  84  speci- 
mens were  tested.  The  compression  tests  included 
unconfined  tests,  unconsolidated-undrained  tests  at 
a  constant  rate  of  strain,  unconsolidated-drained 
tests  with  varying  strain  rates  and  at  a  controlled 
rate  of  stress,  and  a  consolidated-drained  test.  Per- 
meability tests  were  performed  before  and,  in  some 
cases,  after  loading.  The  specimens  were  examined 
for  fissures  and  cracks  after  a  strain  of  10%.  It  was 
concluded  that  a  mixture  of  6%  (by  weight)  Ultra 


Materials — Group  8G 

gel  180  bentonite  and  160  kg  of  cement  in  each 
cubic  meter  of  the  mixture  would  meet  the  re- 
quired specifications.  Recommendations  for  stand- 
ardized test  procedures  are  made.  (See  also  W89- 
01612)  (Author's  abstract) 
W89-01618 


PRECAST  CONCRETE  DESIGN  FOR  TERTI- 
ARY WASTE  TREATMENT  PLANT  SIGNIFI- 
CANTLY REDUCES  TIME  AND  PROJECT 
COST, 

Burlington  Industries,  Inc.,  Greensboro,  NC.  Ar- 
chitectural and  Structural  Section. 
M.  Solomon,  and  G.  A.  Rogers. 
IN:  Proceedings  of  the  42nd  Industrial  Waste  Con- 
ference. Purdue  University,  West  Lafayette,  Indi- 
ana, May  12-14,  1987.  Lewis  Publishers,  Inc.,  Chel- 
sea,'Michigan.  1988.  p  447-450,  1  fig,  1  tab. 

Descriptors:  'Precast  concrete,  'Wastewater  facili- 
ties, 'Costs,  'Construction  design,  'Italy,  Tertiary 
wastewater  treatment,  Industrial  wastewater,  Tex- 
tile mill  wastes,  Concrete,  Technology  transfer. 

Burlington  Industries,  one  of  the  world's  largest 
textile  manufacturing  corporations,  operates  over 
80  manufacturing  facilities  throughout  the  United 
States  and  the  world.  One  of  Burlington's  larger 
facilities  is  a  plant  located  in  Frosinone,  Italy, 
about  60  miles  south  of  Rome,  which  produces 
cotton/polyester  leisure  wear  and  uniform  fabrics. 
The  Frosinone  textile  plant  is  located  in  a  large 
industrial  zone,  or  region,  known  as  a  Consorsio. 
The  Consorsio  provides  water  supply  needs  and 
wastewater  treatment  capacity  for  all  the  member 
industries  in  the  zone.  On  February  17,  1986,  Bur- 
lington Industries  began  a  fast  track  pilot  study, 
design  and  construction  project  to  design  and  build 
a  3  mgd  secondary  waste  treatment  plant  for  the 
Frosinone  operation,  so  the  company  would  meet 
federal  standards  and  bypass  the  limited  use  Con- 
sorsio plant.  A  new  precast  concrete  system, 
which  had  been  developed  in  Europe  for  contain- 
ment structures,  was  used  to  decrease  the  construc- 
tion period.  This  system  offer  unique  option  to 
conventional  cast-in-place  construction  techniques. 
The  system  with  an  excellent  record  of  structural 
integrity  and  leakproof  design  can  offer  savings 
both  in  time  and  construction  cost  over  conven- 
tional construction  methods.  It  is  anticipated  that 
this  technology  will  be  available  in  the  United 
States  by  the  fall  of  1987.  (See  also  W89-02006) 
(Lantz-PTT) 
W89-02049 


8G.  Materials 

GEOSYNTHETICS:  CLEANUP  TOOLS, 

Soil  and  Material  Engineers,   Inc.,  Raleigh,  NC. 
G.  Richardson,  and  J.  A.  Bove. 
Civil  Engineering  CEWRA9,  Vol,  58,  No.  8,  p  40- 
42,  August  1988.  1  fig. 

Descriptors:  'Geosynthetics,  'Municipal  wastes, 
•Landfills,  'Floodwalls,  'Liners,  'Dikes,  'Oil 
spills,  'Cleanup  operations,  Fuel  spills,  Environ- 
mental sanitation,  Environmental  engineering. 

The  use  of  geosynthetics  in  liners  and  drainage 
systems  has  become  standard  in  constructing  new 
landfills,  and  their  qualities  of  chemical  resistance, 
durability  and  cost  effectiveness  are  also  being  put 
to  use  in  environmental  remediation  projects.  The 
application  of  geosynthetics  to  three  environmen- 
tal projects  is  discussed:  (1)  as  a  soil  cap  placed  on 
a  pond  filled  with  organic  mucks;  the  pond  con- 
tained significant  amounts  of  diesel  fuel  spilled 
from  an  adjacent  truckstop;  (2)  as  a  cover  for  a 
municipal  waste  landfill;  (3)  as  a  reinforcement  for 
a  floodwall  to  keep  the  Ohio  River  out  of  a  steel 
mill's  slag  heaps.  (Sand-PTT) 
W89-01346 


EVALUATING  THE  EFFECTIVENESS  OF  AN 
ASPHALT  CAP  AT  A  SUPERFUND  SITE, 

JRB    Associates,    Inc.,    McLean,    VA.    Ground 

Water  Section. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01682 
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GEOSYNTHETICS  FOR  USE  IN  WASTE  FA- 
CILITIES, 

S  and  ME.  Inc..  Fairfield.  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-0204J 


ACCELERATED  AGING  OF  HIGH  DENSITY 
POLYETHYLENE  GEOMEMBRANES:  A 
NOVEL  APPROACH, 

Gundle  Lining  Systems,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-02046 


81.  Fisheries  Engineering 


SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  IRON  PRECIPITATING  HETEROTROPHS 
IN  WATER  AND  SEDIMENTS  OF  FISH 
PONDS  OF  DIFFERING  FARMING  MANAGE- 
MENTS, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-0I271 


CONTROL  OF  NUISANCE  POPULATIONS  OF 
CRAYFISH  WITH  TRAPS  AND  TOXICANTS, 

National   Fisheries   Research   Center,   La  Crosse, 

WI. 

T.  D.  Bills,  and  L.  L.  Marking. 

Progressive  Fish-Culturist  PFCVAY,  Vol.  50,  No. 

2,  p  103-106,  April  1988.  3  tab,  15  ref 

Descriptors:  *Fish  hatcheries,  'Crayfish,  'Chem- 
control,  'Trapping,  Pyrethroids,  Pesticides. 

Crayfish  have  long  been  a  nuisance  in  fish-rearing 
ponds  at  fish  hatcheries.  The  rusty  crayfish  (Or- 
conectes  rusticus)  has  displaced  endemic  species 
and  caused  serious  declines  of  aquatic  plants  in 
some  ponds  and  lakes  in  the  midwestern  USA.  An 
attempt  was  made  to  evaluate  the  effect  of  inten- 
sive trapping  on  a  crayfish  population  and  to  iden- 
tify a  selective  chemical  control  agent  and  evaluate 
its  effectiveness  under  field  conditions.  A  crayfish 
population  in  a  small  pond  was  suppressed  but  not 
eliminated  by  trapping;  adults  were  effectively  har- 
vested but  efficiency  diminished  sharply  as  the 
population  declined.  Of  19  chemicals  tested  as 
possible  control  agents  for  crayfish,  a  synthetic 
pyrethroid  (Baythroid)  was  by  far  the  most  toxic; 
25  micrograms/L  produced  a  complete  kill  of 
crayfish  in  the  pond  and  was  also  the  most  selec- 
tive for  crayfish  in  laboratory  tests.  (Author's  ab- 
stract) 
W89-0I345 


SUBLETHAL    TOXICITY    AND    ACCUMULA- 
TION OF  CADMIUM  IN  TILAPIA  AUREA, 

Agricultural  Coll.  of  Athens  (Greece).   Dept.   of 

Applied  Hydrobiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01398 


EFFECT  OF  OXYGEN  ON  THE  GROWTH  OF 
YOUNG  AYU,  (IN  JAPANESE), 

Tokyo  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01509 


GEORGES  BANK  -  COMMON  GROUND  OR 
CONTINUED  BATTLEGROUND, 

Florida   State   Univ.,   Tallahassee.   Coll.   of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-0I5I3 


INSTREAM  FLOWS  NEEDED  FOR  SUCCESS- 
FUL MIGRATION  SPAWNING  AND  REARING 
OF  RAINBOW  AND  WESTSLOPE  CUT- 
THROAT TROUT  IN  SELECTED  TRIBUTAR- 
IES OF  THE  KOOTENAI  RIVER, 
Montana  Dept.  of  Fish,  Wildlife  and  Parks,  Kali- 
spell. 

For  primary  bibliographic  entry  sec  Field  2H. 
W89-0I775 


BIOLOGICAL  AND   PHYSICAL  INVENTORY 

OF  THE  STREAMS  WITHIN  THE  NEZ  PERCE 

RESERVATION:      JUVENILE      STEELHEAD 

SURVEY     AND     FACTORS     THAT     AFFECT 

ABUNDANCE    IN    SELECTED    STREAMS    IN 

THE  LOWER  CLEARWATER  RIVER  BASIN, 

IDAHO, 

Nez  Perce  Tribe,  Lapwai,  ID.  Fisheries  Resource 

Management. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01776 


IDAHO  HABITAT  EVALUATION  FOR  OFF- 
SITE  MITIGATION  RECORD:  ANNUAL 
REPORT  1985, 

Idaho  Dept.  of  Fish  and  Game,  Boise. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01777 


INVERTEBRATE    FISH    FOOD    RESOURCES 
OF  LOTIC  ENVIRONMENTS, 

Environmental    Protection    Agency,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-01802 


FISH  PASSAGE,  CONTROL  DEVICES  AND 
SPAWNING  CHANNELS, 

Ministry  of  Works  and  Development,  Wellington 

(New  Zealand). 

I.  G.  Jowett. 

IN:   Aquatic    Biology   and   Hydroelectric   Power 

Development  in  New  Zealand.  Oxford  University 

Press,  New  York.  1987.  p  138-155,  6  tab,  20  ref. 

Descriptors:  *Fish  passages,  'Spawning  channels, 
*Fish  handling  facilities,  *New  Zealand,  'Hydro- 
electric plants,  Salmon,  Whitebait,  Spawning, 
Dams,  Fish  migration. 

The  construction  of  a  hydroelectric  power  scheme 
on  a  river  usually  creates  a  barrier  or  impediment 
to  the  passage  of  fish  travelling  either  upstream  or 
downstream.  This  may  adversely  affect  the  fish 
population  depending  upon  the  river,  the  fish  spe- 
cies involved  and  the  location  of  their  spawning 
grounds.  Some  of  the  fish  species  present  in  New 
Zealand,  such  as  quinnat  salmon,  whitebait  and 
some  bullies,  spawn  in  freshwater  and  the  young  in 
the  form  of  eggs,  larvae  or  juveniles  move  into  the 
sea  for  a  period  before  returning  to  freshwater  to 
complete  the  life  cycle.  Some  fish,  such  as  eels,  are 
catadromous,  that  is  the  adults  migrate  to  the  sea 
to  spawn  and  the  offspring  move  back  into  fresh- 
water to  complete  the  life  cycle.  Other  species  may 
reside  in  freshwater  for  their  entire  life  but  migrate 
from  their  residential  areas  to  spawning  areas.  The 
need  to  maintain  continuity  between  upstream  and 
downstream  fish  populations,  each  of  which  can 
exist  separately,  is  less  clear-cut.  The  measures 
taken  to  maintain  the  fish  population  are  usually 
either  the  provision  of  passage  facilities  or  the 
provision  of  artificial  spawning  and  rearing  areas 
such  as  in  spawning  races  and  hatcheries.  This 
chapter  reviews  information  on  the  passage  of  fish 
past  barriers,  the  problems  associated  with  guiding 
or  excluding  fish  and  the  construction  and  oper- 
ation of  spawning  channels.  It  also  discusses  provi- 
sions which  have  been  made  on  New  Zealand 
hydroelectric  schemes.  (See  also  W89-01871) 
(Lantz-PTT) 
W89-01883 


TROUT  HATCHERIES  AND  FISH  STOCKING, 

Ministry    of    Agriculture    and    Fisheries,    Christ- 
church  (New  Zealand). 
R.  T.  Hutchinson. 

IN:  Aquatic  Biology  and  Hydroelectric  Power 
Development  in  New  Zealand.  Oxford  University 
Press,  New  York.   1987.  p  156-167,   1  tab,  4  ref. 

Descriptors:  'Fish  hatcheries,  'Trout,  'Fish  stock- 
ing, 'New  Zealand,  Hydroelectric  plants.  Case 
studies,  Hawkes  Bay,  Hawara,  Wellington,  Fish 
management. 

Hatchery  facilities  currently  operating  throughout 
New  Zealand  raise  trout,  charr  and  hybrids  for 
release  into  recreational  fisheries  and  salmon  for 


the  enhancement  of  stocks  utilized  by  both  recre- 
ational and  commercial  interests.  Those  facilities 
which  are  involved  in  salmon  culture  only,  are 
excluded  from  this  paper.  Hatchery  facilities  vary 
little  in  basic  design  but  range  in  size  and  produc- 
tion capability  from  servicing  local  or  district  re- 
quirements, upward  to  those  which  supply  limited 
national  demands.  Of  the  present  hatchery  estab- 
lishments those  serving  district  requirements  are 
the  facilities  operated  by  the  Hawke's  Bay, 
Hawara  and  Wellington  Acclimatization  Societies, 
and  the  Wildlife  Service  (Department  of  Internal 
Affairs)  hatchery  at  Wanaka.  The  Wildlife  Service 
hatcheries  at  Ngongotaha  and  Turangi,  presently 
the  largest  in  terms  of  both  actual  and  potential 
production  of  trout,  supply  requirements  additional 
to  regional  commitments.  Only  the  three  Wildlife 
Service  hatcheries  continue  any  direct  involve- 
ment in  management  or  investigational  stocking  of 
hydroelectric  reservoirs.  This  chapter  outlines 
hatchery  methods  and  techniques  and  reviews  hy- 
droelectric power  system  hatchery  release  pro- 
grams. (See  also  W89-01871)  (Lantz-PTT) 
W89-01884 


FISH  AND  FISHERIES, 

Ministry  of  Agriculture  and  Fisheries,  Christ- 
church  (New  Zealand).  Fisheries  Research  Div. 
S.  F.  Davis,  and  L.  D.  Teirney. 
IN:  Aquatic  Biology  and  Hydroelectric  Power 
Development  in  New  Zealand.  Oxford  University 
Press,  New  York.  1987.  p  237-263,  3  fig,  1  tab,  3 
plates,  56  ref. 

Descriptors:  'Fish,  'Fisheries,  'Ecological  effects, 
'New  Zealand,  'Hydroelectric  plants,  Tongariro 
power  development,  Water  resources  develop- 
ment. Case  studies,  Political  aspects,  Social  aspects, 
Economic  aspects. 

The  history  of  interactions  between  hydro-devel- 
opment and  fisheries  agencies  in  New  Zealand  is 
described.  The  country's  freshwater  fisheries  re- 
sources and  the  uses  made  of  them  and  how  this 
resource  is  and  has  been  managed.  The  Tongariro 
power  scheme  is  used  as  a  case  study  to  illustrate 
the  complex  range  of  effects  of  hydro-development 
on  fisheries,  and  as  an  example  of  a  large-scale 
fisheries  investigation  associated  with  hydro-devel- 
opment. Finally,  there  is  a  discussion  of  current 
political  and  technical  approaches  being  adopted 
to  ensure  that  fisheries  values  are  maintained  and 
conserved  as  development  of  the  nation's  water 
resources  proceeds.  (See  also  W89-01871)  (Lantz- 
PTT) 
W89-01890 


LABORATORY  SIMULATION  OF  FISH  PAS- 
SAGE THROUGH  A  HEATED-WATER  DIS- 
CHARGE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01902 


TOXIC  CONTAMINATION  IN  LARGE  LAKES. 
VOLUME  II:  IMPACT  OF  TOXIC  CONTAMI- 
NANTS ON  FISHERIES  MANAGEMENT. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-02137 


FISHERIES  MANAGEMENT,  WATER  QUAL- 
ITY AND  ECONOMIC  IMPACTS:  A  CASE 
STUDY  OF  LAKE  KINNERET, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
M.  Gophen. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  5-24,  5  fig,  6  tab,  44  ref. 

Descriptors:  'Water  quality,  'Economic  impact, 
'Lake  Kinneret,  'Israel,  'Fisheries  management, 
'Management  planning,  Grey  mullet,  Carp,  Fish, 
Zooplankton,  Biomass,  Case  studies,  St.  Peters  fish, 
Pesticides. 

Lake  Kinneret,  Israel,  currently  supplies  35%  (400- 
430  times   10  to  the  6th  power  cu  m/yr)  of  the 
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national  water  consumption.  Of  this,  the  propor- 
tion supplied  for  domestic  use  is  increasing  rapidly 
because  of  larger  demands.  The  lake  is  also  utilized 
for  fisheries  (1800  tons/yr,  i.e.  106  kg/ha),  recrea- 
tion and  tourism.  Although  the  top  national  priori- 
ty for  lake  utilization  is  water  supply,  fisheries, 
especially  stocking  management  policy,  affect 
water  quality.  Two-thirds  of  the  fishery  income  is 
due  to  stocked  species;  40%  -  grey  mullet,  35%  - 
St.  Peter's  fish,  15%  -  silver  carp,  and  10%  -  blue 
tilapia.  Recently,  zooplankton  biomass  decreased, 
the  densities  of  small  cladocerans  relative  to  large 
ones  increased,  and  a  reduction  in  Bosmina  body 
size  was  observed  Daphnia  lumholtzi  disappeared 
from  lake  Kinneret.  Consequently,  there  was  an 
intensification  of  fish  predation  on  zooplankton, 
the  major  food  source  in  summer.  As  a  result,  the 
biomass  of  nanoplankton  increased,  causing  water 
quality  deterioration.  Introduced  fingerlings  con- 
tributed 150-320  and  85-150  kg  (catch)/ 1,000  fin- 
gerlings/yr  during  1954-1962  and  1962-1984,  re- 
spectively. Stock-catch  correlation  values  were 
high  (r-squared  =  0.78)  when  introduction  varied 
between  500,000  -4,000,000  fingerlings/yr  of  all 
stocked  fish.  Fishery  management  recommenda- 
tions aimed  at  prevention  of  water  quality  deterio- 
ration, as  well  as  sufficient  income,  are:  elimination 
of  blue  tilapia  and  silver  carp  stocking;  annual 
introduction  of  5,000,000  -  St.  Peter's  fish  fingerl- 
ings and  1,000,000  -  grey  mullet  fingerlings;  intensi- 
fication of  bleak  exploitation;  and  prevention  of 
criminal  utilization  of  pesticides  for  fishery.  (See 
also  W89-02137)  (Author's  abstract) 
W89-02138 


FISHERY  TRANSFORMATION  ON  LAKE 
MANZALA,  EGYPT  DURING  THE  PERIOD 
1920  TO  1980, 

Manitoba  Dept.  of  Natural  Resources,  Winnipeg. 
D.  R.  Toews. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  25-50,  2  fig,  7  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  "Lake  Man- 
zala,  'Egypt,  'Fisheries,  Water  quality,  Brackish 
water,  Evapotranspiration,  Fisheries  management, 
Heavy  metals,  Pesticides,  Nutrients. 

Lake  Manzala,  a  brackish  lake  in  the  Nile  Delta 
region  of  Egypt  has  been  impacted  by  anthropo- 
logical and  environmental  factors  over  the  past  60 
years.  During  this  period  salinities  have  declined 
and  nutrient  loading  has  increased  on  Lake  Man- 
zala, in  response  to  a  two  or  three  fold  increase  in 
agricultural  drainwater  flows,  reduced  evaporation 
due  to  approximately  50%  reduction  in  lake  area 
resulting  from  agricultural  land  reclamation  and 
increased  domestic  sewage  outfall  from  Cairo.  Im- 
pacts of  long-term  water  quality  changes  to  fishing 
area:  a  transformation  from  a  marine  mullet  to  a 
freshwater  tilapia-dominated  fishery;  a  seven  fold 
increase  in  yield  per  unit  area;  a  two  or  three  fold 
increase  in  gross  catch  value  per  unit  area;  a  four 
fold  increase  in  primary  employment  in  terms  of 
number  of  fisherman  per  unit  area.  Existing  region- 
al differences  in  primary  production,  fish  standing 
stock,  fish  yield  and  fishing  effort  are  a  function  of 
drainwater  impact.  Areas  unaffected  by  drainwater 
have  not  significantly  changed  over  time.  Levels 
of  heavy  metals  and  pesticides  in  the  water  column 
in  sediments  and  in  fish  are  somewhat  elevated  in 
drainwater   outfall    areas   but    within    acceptable 
levels.  Nutrient  loads  are  expected  to  double  by 
the  year  2000.  It  is  proposed  that  long  term  fisher- 
ies development  on  Lake  Manzala  be  based  on  the 
enriched  freshwater  tilapia  model  and  on  the  opti- 
mal  utilization  of  existing  and   projected   future 
increases  in  nutrient  loading.  (See  also  W89-02137) 
(Author's  abstract) 
W 89-02 139 


UNITING  HABITAT  QUALITY  AND  FISHERY 
PROGRAMS  IN  THE  GREAT  LAKES, 

Great   Lakes   Fishery   Commission,   Ann   Arbor, 

MI., 

For  primary   bibliographic   entry   see   Field    5G. 

W89-02141 


RIVERINE  AND  OTHER  TROPICAL  LAKES 
AND  THEIR  FISHERIES, 

East-West  Center,  Honolulu,  HI. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02143 

EFFECTS  OF  CONTAMINANTS  LOADINGS 
ON  FISHERIES  YIELDS  FROM  LARGE 
LAKES, 

Ontario  Ministry  of  Natural  Resources,  Thunder 

Bay.  Fisheries  Research  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02145 

PERSPECTIVES  ON  THE  INFLUENCE  OF 
TOXIC  SUBSTANCES  ON  FISHERY  PRODUC- 
TIVITY, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 

W 89-02 147 


RESTOCKING  OF  GREAT  LAKES  FISHES 
AND  REDUCTION  OF  ENVIRONMENTAL 
CONTAMINANTS  1960-1980, 

Michigan  State  Univ.,  East  Lansing. 
H.  A.  Tanner. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  209-227. 

Descriptors:  'Great  Lakes,  'Cleanup  operations, 
'Fish  stocking,  'Water  pollution  effects,  'Lake 
restoration,  'Water  quality  control,  'Lakes,  Toxic- 
ity, Water  pollution  treatment,  Salmon,  Trout, 
Costs,  Organic  compounds,  Pesticides,  DDT,  Pol- 
ychlorinated  biphenyls. 

The  Great  Lakes  of  North  America  total  260,000 
sq  km  in  area  and  constitutes  a  significant  portion 
of  the  world's  freshwater.  From  1800  to  1950  this 
watershed  was  changed  from  a  wilderness  into  the 
industrial  heartland  of  North  America.  During  this 
period  there  occurred  extensive  overexploitation 
of  fish  stocks,  increased  sedimentation  and  wide- 
spread pollution  from  cities  and  industry.   Since 
1950,  pollution  control  programs  have  achieved 
major   improvements  in  water  quality.   Contami- 
nants with  toxicity  of  long  duration,  DDT,  PCB, 
Hg,  dieldrin,  toxaphene,  mirex  and  others,  have 
been  the  slowest  to  respond  to  cleanup  efforts.  The 
stocking  of  salmonids  to  restore  the  predacious 
elements  of  the  food  web,  lost  to  excessive  com- 
mercial fishing  and  the  parasitic  depredations  of 
the   sea   lamprey,   began   in   the   late    1950s.   The 
riparian  states,   Ontario  and   the  federal   govern- 
ments of  Canada  and  the  U.S.  have  stocked  Chi- 
nook, coho,   pink   salmon,   lake   trout,   steelhead, 
brown  trout  and  Atlantic  salmon.  Because  of  con- 
taminants the  sale  of  fish  has  at  times  been  restrict- 
ed or  banned.  Sport  anglers  have  received  health 
warnings.  The  fisheries  of  the  Great  Lakes  have 
been  restored  and  expanded  by  restocking,  reduced 
commercial  fishing  and  sea  lamprey  control.  Sport- 
fishing  generates  annually  at  least  $2  billion   in 
economic  activity.  This  program,  beset  by  the  neg- 
ative impacts  of  contamination,  has  included  pru- 
dent restrictions  and  warnings  to  consumers  con- 
sistent with  levels  of  risk.  Contaminants  continue 
to  decline  and  the  health  and  economic  worth  of 
the  fishery  continue  to  improve.  (See  also  W89- 
02137)  (Author's  abstract) 
W89-02148 


Fisheries  Engineering — Group  81 

Lake  Vanern  is  the  third  largest  lake  in  Europe. 
Once  it  was  a  good  salmon  lake,  but  industrial 
emissions  and  hydroelectrical  exploitations  have 
affected  fish  populations  and  fishing.  In  1965  high 
Hg  levels  were  found  in  pike.  At  the  same  time, 
the  pH  in  the  lake  as  dropping  and  local  eutroph- 
ication  was  recorded.  Problems  with  fishing  ap- 
peared. The  commercial  catch  of  salmon  in  1970 
was  down  to  half  a  ton.  Thanks  to  new  laws  and 
regulations  those  trends  are  now  broken.  Mercury 
levels  are  decreasing,  the  pH  is  slowly  increasing 
and  the  water  quality  as  measured  by  transparency 
is  improving.  Fish  catches  are  also  increasing,  but 
the  catches  of  salmonids  are  still  far  below  the  pre- 
industrial  catches.  The  changes  of  the  salmonid 
populations  are  of  special  interest  as  there  are  plans 
to  increase  the  number  of  salmon  to  create  a  base 
for  an  intensive  sport  fishery,  which  can  give  new 
jobs  which  are  desperately  needed.  Restoring  the 
natural  reproduction  is  difficult  as  the  remaining 
populations  are  very  small  and  possible  reproduc- 
tion sites  are  few.  An  increase  of  the  salmonids  in 
the  lake  must  be  based  on  stock  from  hatcheries. 
The  present  breeding  stocks  in  the  hatcheries  is 
also  very  small  and  genetic  investigations  have 
shown  that  the  genetic  variability  has  been  lost. 
There  are  now  plans  to  protect  and  rebuild  the 
local  populations  and  if  possible  restore  the  genetic 
variability.  It  is,  however,  important  that  the 
smolts  from  the  hatcheries  are  released  in  a  way  so 
they  do  not  interfere  with  the  natural  populations. 
The  goal  is  to  re-establish  Lake  Venern  to  the  best 
salmon  lake  in  Europe.  (See  also  W89-02137)  (Au- 
thor's abstract) 
W89-02149 


FISHES,  FISHING  AND  POLLUTION  IN  LAKE 
VANERN  (SWEDEN), 

Eco  Research  and  Resource  Planning,   Bromma 
(Sweden). 
B.  Lundholm. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  229-249,  13  fig,  4  tab,  10  ref. 

Descriptors:  'Lake  Vanern,  'Sweden,  'Water  pol- 
lution effects,  'Cleanup  operations,  'Fish,  'Fish- 
ing, 'Lakes,  'Lake  restoration,  Salmon,  Mercury, 
Hydrogen  ion  concentration,  Fish  stocking,  Fish 
populations,  Species  diversity,  Pike. 


ADMINISTRATION  OF  THE  FISH  CONTAMI- 
NANT PROGRAM  IN  A  DECENTRALIZED 
STATE  AGENCY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and   Wildlife   Sciences. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-02150 

FRESHWATER  FISHERIES  MANAGEMENT 
AND  POLLUTION  IN  BRITAIN:  AN  OVER- 
VIEW, 

Liverpool  Univ.  (England).  Dept.  of  Zoology. 
K.  O'Hara. 

IN:  Toxic  Contamination  in  Large  Lakes.  Volume 
II:  Impact  of  Toxic  Contaminants  on  Fisheries 
Management.  Lewis  Publishers,  Chelsea,  Michi- 
gan, 1988.  p  265-280,  1  fig,  2  tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'England, 
'Management  planning,  'Fisheries,  Salmon,  Trout, 
Eel,  Fish  kill,  Acidification,  Toxicity,  Fishing, 
Water  pollution  prevention. 

The  most  serious  effects  of  toxic  pollution  in  fresh- 
waters  in  Britain  have  been  exhibited  in   rivers, 
with  amelioration  measures  being  directed  at  these 
problems.  Freshwater  fish  in  Britain  are  divided 
into  game  (salmonid)  and  coarse  fishes,  but  total 
only  54  species.  Coarse  fishermen  normally  return 
all  captured  fish  alive  to  the  water  body.  In  most 
intensively   angled    trout    lake   fisheries,    fish   are 
stocked  as  hatchery-reared,  table  size  fish  and  the 
majority  of  trout  fisheries  are  of  good  water  qual- 
ity. Other  than  Atlantic  salmon,  sea  trout  and  eel 
fisheries,  only  minor  commercial  freshwater  fisher- 
ies for  food  exist,  with  very  few  in  lakes.  Human 
health  problems  associated  with  consumption  of 
freshwater  fish  are  therefore  not  perceived  as  a 
major  concern.  The  different  types  of  Stillwater 
environments  found  in  Britain  are  compared  and 
their  utilization  by  anglers  described.  Fish  kill  inci- 
dents have  been  calculated  from  contrasting  areas 
and   the  occurrence  of  toxic  induced   problems, 
including  those  associated  with  acidification,  are 
assessed.    Information    sources    available    to    the 
public  and  anglers  are  assessed  and  two  case  stud- 
ies, acidification  and  lead  poisoning  in  swans  are 
used    to    illustrate    fisheries    management    related 
problems.  It  is  likely  that  current  practices  of  fish- 
eries management  will  remain  in  the  foreseeable 
future;  with  most  major  large  coarse  fisheries  being 
more  or  less  naturally  controlled  and  trout  fisheries 
in  lakes,  which  are  intensively  angled,  relying  on 
artificial  stocking.  Pollution  control  of  rivers  will 
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remain  the  principal  area  of  activity,  although  eu- 
trophication   effects   will   have  continued   impor- 
tance for  still  waters.  (See  also  W89-02137)  (Lantz- 
PTT) 
W89-0215I 


YAKIMA  RIVER  SPRING  CHINOOK  EN- 
HANCEMENT STUDY.  ANNUAL  REPORT  FY 
1986, 

Colorado  Dept.  of  Local  Affairs,  Denver. 
D.  E.  Fast,  J.  D.  Hubble,  and  B.  D.  Watson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009902. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
DOE  Report  No.  DOE/BP/39461-T1,  November 
1986.  188p,  30  fig,  55  tab,  21  ref,  3  append.  DOE 
Contract  DE-AI79-83BP39461,  Project  No.  82-16. 

Descriptors:  *Fish  populations,  'Fisheries, 
•Yakima  River,  *Chinook  salmon,  'Salmon,  Ecol- 
ogy, Dams,  Smolt,  Wapatox  River,  Naches  River, 
Fish  eggs,  Reservoirs,  Roza  Dam,  Horn  Rapids, 
Prosser  Dam,  Fish  migration,  Fish  hatcheries. 

A  total  of  eight  spring  chinook  redds  were  success- 
fully capped  in  1986.  The  mean  survival  to  emer- 
gence was  56.7%  and  ranged  from  21.9  to  90.0%. 
The  smolt  outmigration  was  monitored  at  Wapatox 
on  the  Naches  River  and  Prosser  on  the  lower 
Yakima.  The  spring  outmigration  at  Wapatox  was 
estimated  to  be  6,671  smolts.  The  1986  outmigra- 
tion of  wild  spring  chinook  from  the  Yakima  Basin 
was  estimated  to  be  169,  076  smolts  at  Prosser.  The 
survival  from  egg  to  smolt  was  calculated  using 
the  1984  redd  counts  and  the  1986  smolt  outmigra- 
tion at  Prosser.  In  1986  a  total  of  8,557  adult  and 
349  jack  spring  chinook  salmon  returning  to  the 
Yakima  River  were  counted  at  Prosser  fish  ladder. 
This  gives  a  total  of  8.906  salmon  returning  to 
Prosser  Dam.  The  median  dates  of  passage  were 
May  18  and  May  26  for  adults  and  jacks  respec- 
tively. An  additional  530  fish  were  estimated  to 
have  been  caught  in  the  Yakima  River  subsistence 
dipnet  fishery  below  Horn  Rapids  and  Prosser 
Dams.  Therefore,  total  return  to  the  Yakima 
system  was  9,442  spring  chinook  salmon.  Spring 
chinook  were  counted  at  Roza  Dam  from  May  13 
to  September  30,  1986.  Passage  at  Roza  Dam  was 
2,967  adult  and  284  jack  spring  chinook  for  a  total 
of  3,251  fish.  The  median  dates  of  passage  at  Roza 
Dam  were  June  6  and  June  23  for  spring  chinook 
adults  and  jacks  respectively.  The  smolt  to  adult  (S 
sub  sa)  survival  was  calculated  based  on  the  1983 
smolt  outmigration  estimated  at  Prosser  and  the 
1984  return  of  jacks  (3  year  old  fish),  the  1985 
return  of  four  year  old  adults,  and  the  1986  return 
of  five  year  old  fish  to  the  Yakima  River.  It  was 
estimated  that  6,102  wild  three,  four,  and  five  year 
old  fish  returned  from  an  estimated  smolt  outmi- 
gration of  135,548  fish  in  1983.  This  gives  an 
estimated  survival  from  smolt  to  adult  of  4.4% 
(Lantz-PTT) 
W89-02260 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 

SOFTWARE  FOR  TEACHING  PRINCIPLES  OF 
CHEMICAL  MOVEMENT  IN  SOIL, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02208 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

IOC.  Secondary  Publication 
And  Distribution 


ECONOMICS, 

East  Texas  State  Univ.,  Commerce. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-01462 


LAW  (1987  AMENDMENTS), 

Nixon,  Hargraves,  and  Doyle,  Rochester,  NY. 
For  primary  bibliographic  entry  see  Field  6E. 
W89-01463 


INORGANICS, 

Montgomery   (James   M.)   Consulting   Engineers, 

Inc.,  Pasadena,  CA.  Montgomery  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01464 


ORGANICS, 

Tennessee  Technological  Univ.,  Cookeville. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-01465 


WATER  CHARACTERISTICS, 

For  primary  bibliographic  entry  see  Field  5A. 
W89-01466 


CONTINUOUS  MONITORING,  AUTOMATED 
ANALYSIS,  AND  SAMPLING  PROCEDURES, 

Oak  Ridge  National  Lab.,  TN.  Waste  Management 

Technology  Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-01467 


WASTEWATER  COLLECTION, 

RJN   Environmental   Associates,    Inc.,   Wheaton, 

IL. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01468 


WASTEWATER      TREATMENT:      PHYSICAL 
AND  CHEMICAL  METHODS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For   primary   bibliographic   entry   see   Field    5D. 
W89-01469 


ACTIVATED  SLUDGE, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01470 


BIOLOGICAL  FIXED-FILM  SYSTEMS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-01471 


LAGOONS,   PONDS,   AND  AEROBIC  DIGES- 
TION, 

For   primary   bibliographic   entry   see   Field    5D. 
W89-01472 


ANAEROBIC  PROCESSES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 
For   primary   bibliographic   entry   see   Field    5D. 

W89-0I473 


SLUDGE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For   primary   bibliographic   entry   see   Field   5D. 
W89-01474 


DISINFECTION, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For   primary  bibliographic   entry  see   Field   5D. 

W89-01476 


TREATMENT  PLANT  MANAGEMENT,  OPER- 
ATION AND  MAINTENANCE, 

Baker/TSA,  Inc.,  Coraopolis,  PA. 

For   primary   bibliographic   entry  see   Field   5D. 

W89-01477 


WASTEWATER  RECLAMATION  AND  REUSE, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  3C. 

W89-01478 


LAND  APPLICATION  OF  WASTEWATER, 

ERM-Southeast,  Inc.,  Marietta,  GA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-01479 


HEALTH  EFFECTS  ASSOCIATED  WITH 
WASTEWATER  TREATMENT,  DISPOSAL, 
AND  REUSE, 

Alberta  Univ.,  Edmonton.  Div.  of  Health  Services 

Administration. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01480 


URBAN  RUNOFF  AND  COMBINED  SEWER 
OVERFLOW, 

Calocerinos  and  Spina,  Liverpool,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01481 


MEAT,  FISH,  AND  POULTRY  PROCESSING 
WASTES, 

For   primary   bibliographic   entry   see   Field   5D. 
W89-01482 


FRUIT,  GRAIN,  AND  VEGETABLE  WASTES, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01483 


FERMENTATION  INDUSTRY, 

Alabama  Univ.  in  Birmingham.  School  of  Public 

Health. 

For   primary   bibliographic   entry  see   Field   5D. 

W89-01484 


DAIRY  WASTES, 

For  primary   bibliographic   entry  see   Field   5D. 
W89-01485 


AGRICULTURAL  WASTES, 

Georgia  Tech  Research  Inst.,  Atlanta. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-01486 


TEXTILE  WASTES, 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01487 


COAL  AND  COAL  MINE  DRAINAGE, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Air  and  Water  Resources. 

For   primary  bibliographic   entry   see   Field   5G. 

W89-01488 


SYSTEMS  ANALYSIS, 

North  Carolina  Agricultural  and  Technical  State 
Univ.,   Greensboro.   Dept.   of  Civil    Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-0146I 


ON-SITE  ALTERNATIVES  FOR  TREATMENT 
AND  DISPOSAL, 

ERT,  A  Resource  Engineering  Co.,  Concord,  MA. 
For   primary   bibliographic   entry   see   Field    5D. 

W89-01475 


PETROLEUM  PROCESSING  AND  SYNTHET- 
IC FUELS, 

Scholler,  P.O.  Box  26968,  Philadelphia,  PA  19134. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-01489 
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POWER  INDUSTRY  WASTES, 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 

For  primary   bibliographic   entry   see   Field   5G. 
W89-01490  ' 

METAL  FINISHING  AND  PROCESSING, 

CH2M/HU1,  Reston,  VA. 

For  primary   bibliographic   entry   see   Field    5D. 

W89-01491 

CHEMICALS  AND  ALLIED  PRODUCTS, 

Union  Carbide  Corp.,  South  Charleston,  WV. 
For  primary   bibliographic   entry   see   Field    5D. 
W89-01492 


RADIOACTIVE  WASTES, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-01493 


SOLID    AND    HAZARDOUS    WASTES    AND 
WATER  QUALITY, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic   entry   see   Field   50. 

W89-01494 


NONPOINT  SOURCES, 

Northwest    Colorado    Council    of   Governments, 

Frisco. 

For  primary  bibliographic  entry   see   Field   5G. 

W89-01495 


MIXING  AND  TRANSPORT, 

HydroAnalysis,  Inc.,  Acton,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01496 


LAKE  AND  RESERVOIR  MANAGEMENT, 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-01497 


DISSOLVED    OXYGEN    IN    STREAMS    AND 
RESERVOIRS, 

Tennessee  Valley  Authority,  Chattanooga. 

For  primary  bibliographic   entry   see   Field   5G. 


SCIENTIFIC  AND 


W89-01498 

GROUNDWATER  QUALITY, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01499 
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EFFECTS  OF  CHEMICALS  ON  MICROORGA- 
NISMS, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Toxic  Substances. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01507 


THERMAL  EFFECTS, 

South  Carolina  Public  Service  Authority,  Moncks 

Corner. 

For  primary  bibliographic  entry  see  Field  5C. 

W 89-0 1500 


FATE  OF  POLLUTANTS, 

Environmental   Protection  Agency,  Gulf  Breeze, 
FL.   Gulf  Breeze   Environmental   Research   Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W  89-0 1501 


EFFECTS  OF  POLLUTION  ON  FRESHWATER 
ORGANISMS, 

American  Scientific  International,  Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-01502 


EFFECTS  ON  SALTWATER  ORGANISMS, 

California  State  Univ.,  Long  Beach.  Dept.  of  Biol- 
ogy- 
For  primary  bibliographic  entry  see  Field  5C. 

W89-01503 


AQUATIC  SEDIMENTS, 

Environmental  Protection  Agency,  Chicago,  IL. 
Environmental  Services  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-0 1504 


SUBSTRATE  ASSOCIATED  MICROBIOTA, 

Pennsylvania  State  Univ.,  University  Park.  School 

of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-01505 


HUMAN  HEALTH  EFFECTS  ASSAYS, 
Utah  Water  Research  Lab.,  Logan. 
For  primary  bibliographic  entry  see  Field  5A. 
W  89-0 1506 


DETECTION  AND  OCCURRENCE  OF  WATER- 
BORNE  BACTERIAL  AND  VIRAL  PATHO- 
GENS, 

Virginia  Polytechnic  Inst.,  Blacksburg. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-01508 


FLOOD  PROOFING  BIBLIOGRAPHY,  ANNO- 
TATED. 

Soil  Conservation  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6F. 
W 89-0 1807 

10F.  Preparation  Of  Reviews 

TRANSPORT  AND  TRANSFORMATIONS  OF 
ORGANIC  CHEMICALS  IN  THE  SOIL-AIR- 
WATER  ECOSYSTEM, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-01384 


TRICHLOROETHYLENE:  WATER  CONTAMI- 
NATION AND  HEALTH  RISK  ASSESSMENT, 

California    Dept.    of  Health    Services,    Berkeley. 

Hazard  Evaluation  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01385 


BIOACCUMULATION  BEHAVIOR  OF  PER- 
SISTENT ORGANIC  CHEMICALS  WITH 
AQUATIC  ORGANISMS, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-01386 


PARTITION  OF  NONIONIC  ORGANIC  COM- 
POUNDS IN  AQUATIC  SYSTEMS, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-01387 
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ACETYLENE  INHIBITION 

Effect  of  Prolonged  Exposure  to  Acetylene  on 

Denitrification  in  a  Laboratory  Stream  Sediment 

System, 

W89-01446  7B 

ACID  MINE  DRAINAGE 

Origin  and  Influence  of  Coal  Mine  Drainage  on 

Streams  of  the  United  States, 

W89-01315  5B 

Solubility  Relationships  of  Aluminum  and  Iron 
Minerals  Associated  with  Acid  Mine  Drainage, 
W89-01322  5G 

Iron  Sulfide  Oxidation  and  the  Chemistry  of 

Acid  Generation, 

W89-01323  5B 

ACID-PHASE  DIGESTION 

Effects  of  Environmental  Factors  on  Acid-Phase 

Digestion  of  Sewage  Sludge, 

W89-02076  5D 


ACID  RAIN 

Challenge  of  Acid  Rain, 
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W  89-0 1346     8G 
W89-01347     3C 
W89-01348     5F 
W  89-0 1349     5G 
W89-01350     5F 
W89-01351      5F 
W89-01352     5F 
W89-01353     5B 


W89-01354 

W89-01355 

W89-01356 

W89-01357 

W89-01358 

W89-01359 

W89-01360 

W89-01361 

W89-01362 

W89-01363 

W89-01364 

W89-01365 

W89-01366 

W89-01367 

W89-01368 

W89-01369 

W89-01370 

W89-01371 

W89-01372 

W89-01373 

W89-01374 

W89-01375 

W89-01376 

W89-01377 

W89-01378 

W89-01379 

W89-01380 

W89-01381 

W89-01382 

W89-01383 

W89-01384 

W89-01385 

W89-01386 

W89-01387 

W89-01388 

W89-01389 

W89-01390 

W89-01391 

W89-01392 

W89-01393 

W89-01394 

W89-01395 

W89-01396 

W89-01397 

W89-01398 

W89-01399 

W 89-0 1400 

W89-01401 

W 89-0 1402 

W89-01403 

W89-01404 

W89-01405 

W 89-0 1406 

W89-01407 

W 89-0 1408 

W  89-0 1409 

W89-01410 

W89-01411 

W89-01412 

W89-01413 

W89-01414 

W89-01415 

W89-01416 

W89-01417 

W89-01418 

W89-01419 

W89-01420 

W89-01421 

W89-01422 

W89-01423 

W89-01424 

W89-01425 

W89-01426 

W89-01427 

W89-01428 

W89-01429 

W89-01430 

W89-01431 

W89-01432 

W89-01433 

W89-01434 

W89-01435 

W89-01436 

W89-01437 


5D 

5D 

5F 

2L 

5G 

5G 

5B 

5B 

8B 

2G 

8E 

4A 

6D 

6G 

7C 

5F 

4A 

7C 

6B 

5G 

4A 

3B 

2B 

5A 

5F 

6G 

5C 

2L 

2H 

5B 

2F 

5B 

5B 

5B 

5C 

5C 

5C 

5C 

5C 

5C 

5C 

5A 

5C 

5C 

5C 

5B 

5D 

5B 

5B 

2A 

2F 

2F 

2F 

2F 

2F 

2F 

7C 

5F 

2E 

2E 

2E 

7B 

2E 

2E 

5B 

5B 

2H 

2H 

2L 

2L 

5C 

2L 

2L 

6C 

5F 

5F 

5F 

4A 

5F 

5B 

5F 

2H 

7B 

5F 


W89-01438 

5D 

W89-01439 

7B 

W89-01440 

5B 

W89-01441 

5B 

W89-01442 

7B 

W89-01443 

5D 

W89-01444 

5D 

W 89-0 1445 

5F 

W89-01446 

7B 

W 89-0 1447 

5B 

W89-01448 

5B 

W89-01449 

5B 

W89-01450 

5B 

W89-01451 

5D 

W89-01452 

5C 

W89-01453 

5D 

W89-01454 

5D 

W89-01455 

5D 

W89-01456 

5B 

W89-01457 

2J 

W89-01458 

5A 

W89-01459 

5D 

W89-01460 

5B 

W  89-0 1461 

6A 

W89-01462 

6B 

W89-01463 

6E 

W89-01464 

5A 

W89-01465 

5A 

W89-01466 

5A 

W89-01467 

7B 

W89-01468 

5D 

W89-01469 

5D 

W89-01470 

5D 

W89-01471 

5D 

W89-01472 

5D 

W89-01473 

5D 

W89-01474 

5D 

W89-01475 

5D 

W89-01476 

5D 

W89-01477 

5D 

W89-01478 

3C 

W89-01479 

5D 

W89-01480 

5D 

W89-01481 

5B 

W89-01482 

5D 

W89-01483 

5D 

W89-01484 

5D 

W89-01485 

5D 

W89-01486 

5D 

W89-01487 

5D 

W89-01488 

5G 

W89-01489 

5D 

W89-01490 

5G 

W 89-0 1491 

5D 

W89-01492 

5D 

W 89-0 149 3 

5E 

W89-01494 

5G 

W89-01495 

5G 

W89-01496 

5B 

W 89-0 1497 

5G 

W89-01498 

5G 

W 89-0 1499 

5B 

W  89-0 1500 

5C 

W89-01501 

5B 

W89-01502 

5C 

W89-01503 

5C 

W89-01504 

5B 

W89-01505 

5C 

W89-01506 

5A 

W89-01507 

5C 

W89-01508 

5A 

W89-01509 

2H 

W89-01510 

5A 

W89-01511 

2J 

W89-01512 

2L 

W89-01513 

6E 

W89-01514 

6E 

W89-01515 

6E 

W89-01516 

6E 

W89-01517 

6E 

W89-01518 

6E 

W89-01519 

6E 

W89-0152C 

i     2L 

W89-01521 

2H 

W89-01522     2L 
W89-01523     5A 
W89-01524     5D 
W89-01525     5C 
W89-01526     5A 
W89-01527     6E 
W89-01528     6G 
W89-01529     6E 
W89-01530     5B 
W89-01531      5G 
W89-01532     5G 
W89-01533     6E 
W89-01534     5G 
W89-01535     5B 
W89-01536     5G 
W89-01537     5G 
W89-01538     5G 
W89-01539     5G 
W89-01540     5G 
W89-01541      5G 
W89-01542     5G 
W89-01543     5B 
W89-01544     5B 
W89-01545     7A 
W89-01546     7A 
W89-01547     7  A 
W89-01548     5A 
W89-01549     5  A 
W89-01550     5  A 
W89-01551      5A 
W89-01552     5  A 
W89-01553     5B 
W89-01554     5B 
W89-01555     5B 
W89-01556     5B 
W89-01557     5B 
W89-01558     5B 
W89-01559     5B 
W89-01560     5B 
W89-01561     5B 
W89-01562     5B 
W89-01563     1C 
W89-01564     5E 
W89-01565     5E 
W89-01566     5E 
W89-01567     5E 
W89-01568     5E 
W89-01569     5E 
W89-01570     8C 
W89-01571     5E 
W89-01572     5E 
W89-01573     8C 
W89-01574     5E 
W89-01575     8C 
W89-01576     5E 
W89-01577     5E 
W89-01578     5E 
W89-01579     5E 
W89-01580     5E 
W89-01581      5G 
W89-01582     2F 
W89-01583     2F 
W89-01584     2F 
W89-01585     5E 
W89-01586     2F 
W89-01587     2F 
W89-01588     5E 
W89-01589     5E 
W89-01590     5B 
W89-01591      5E 
W89-01592     5E 
W89-01593     5E 
W89-01594     5E 
W89-01595     5E 
W89-01596     5D 
W89-01597     5E 
W89-01598     5F 
W89-01599     7B 
W  89-0 1600     7  A 
W89-01601      7A 
W89-01602      7  A 
W89-01603      7A 
W89-01604     7A 
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W89-01605 


ACCESSION  NUMBER  INDEX 


W89-01605     7C 
W89-01606     7A 
W89-01607     7C 
W  89-0 1608     7C 
W89-01609     7A 
W89-01610     5B 
W89-01611      7A 
W89-01612     8D 
W89-016I3     5G 
W89-01614     5G 
W89-01615     5G 
W89-01616     5G 
W89-01617     5G 
W89-01618     8F 
W89-01619     8D 
W89-01620     7B 
W89-0162I     5B 
W89-01622     8D 
W89-01623     8D 
W89-01624     8D 
W89-01625     8D 
W89-01626     8D 
W89-01627     5B 
W89-01628     8D 
W89-01629     5G 
W89-01630     5B 
W89-01631      7B 
W89-01632     5G 
W89-01633     8D 
W89-01634     7B 
W89-01635     5A 
W89-01636     5B 
W89-01637     5B 
W89-OI638     5  A 
W89-01639     5A 
W89-01640     5B 
W89-01641      7C 
W89-01642     5B 
W89-01643     5B 
W89-01644     5G 
W89-01645     5E 
W89-01646     5B 
W89-01647     8D 
W89-01648     7B 
W89-01649     5  A 
W89-01650     5A 
W89-01651     5E 
W89-01652     5D 
W89-01653     7A 
W89-01654     5  A 
W89-01655     7A 
W89-01656     5  A 
W89-01657     5B 
W89-01658     7B 
W89-01659     5E 
W89-01660     5E 
W89-01661     2F 
W89-01662     5B 
W89-0I663     5B 
W89-01664     5B 
W89-01665     5B 
W89-0I666     5B 
W89-01667     5B 
W89-01668     5B 
W89-01669     5B 
W89-01670     5B 
W89-01671     8D 
W89-01672     2F 
W89-01673     5E 
W89-0I674     5A 
W89-01675     5A 
W89-01676     5B 
W89-01677     5B 
W89-01678     2F 
W89-01679     2F 
W89-01680     5E 
W89-01681      5E 
W89-0I682     5E 
W89-01683     5B 
W89-01684     7B 
W89-OI685     5B 
W89-01686     5B 
W89-01687     5B 
W89-OI688     5E 


W89-01689 

W89-01690 

W89-01691 

W89-01692 

W89-01693 

W89-01694 

W89-01695 

W89-01696 

W89-01697 

W89-01698 

W89-01699 

W89-01700 

W89-01701 

W89-01702 

W89-01703 

W89-01704 

W89-01705 

W89-01706 

W89-OI707 

W89-01708 

W89-01709 

W89-01710 

W89-01711 

W89-01712 

W89-01713 

W89-01714 

W89-01715 

W89-01716 

W89-01717 

W89-01718 

W89-01719 

W89-01720 

W89-01721 

W89-01722 

W89-01723 

W89-01724 

W89-01725 

W89-01726 

W89-01727 

W89-01728 

W89-01729 

W89-01730 

W89-01731 

W89-01732 

W89-01733 

W89-01734 

W89-01735 

W89-01736 

W89-01737 

W89-01738 

W89-01739 

W89-01740 

W89-01741 

W89-01742 

W89-01743 

W89-01744 

W89-01745 

W89-01746 

W89-01747 

W89-01748 

W89-01749 

W89-01750 

W89-01751 

W89-01752 

W89-01753 

W89-01754 

W89-01755 

W89-01756 

W89-01757 

W89-01758 

W89-01759 

W89-01760 

W89-01761 

W89-01762 

W89-01763 

W89-01764 

W89-01765 

W89-01766 

W89-01767 

W89-01768 

W89-Oi769 

W89-0I770 

W89-0177I 

W89-01772 


5E 

5E 

2A 

2A 

4C 

2A 

2K 

8E 

2J 

8E 

2E 

2A 

4C 

2G 

2H 

2E 

4C 

4C 

4C 

5C 

4C 

5C 

5C 

2A 

2A 

5C 

2J 

5B 

5B 

5B 

5B 

5C 

5B 

5B 

5C 

5A 

5C 

6G 

6B 

6G 

6A 

5G 

5C 

5B 

5B 

5B 

5G 

2H 

4C 

7C 

2E 

2E 

2H 

2H 

4A 

2H 

6G 

6G 

6G 

6G 

6G 

5C 

2J 

2J 

2E 

2E 

6G 

2H 

2H 

5G 

2H 

5G 

6G 

6G 

6G 

6G 

5A 

2F 

8B 

8C 

8A 

2H 

5G 

8B 


W89-01773     5C 
W89-01774     3F 
W89-01775     2H 
W89-01776     2H 
W89-01777     2H 
W89-01778     5B 
W89-01779     5B 
W89-01780     5A 
W89-01781     6G 
W89-01782     6G 
W89-01783     5C 
W89-01784     2H 
W89-01785     5C 
W89-01786     5C 
W89-01787     5C 
W89-01788     5A 
W89-01789     5C 
W89-01790     5  A 
W89-01791     5C 
W89-01792     5C 
W89-01793     5C 
W89-01794     5C 
W89-01795     5  A 
W89-01796     5C 
W89-01797     5C 
W89-01798     5C 
W89-01799     5C 
W89-01800     2H 
W89-01801     2A 
W89-01802     2H 
W89-01803     6G 
W89-01804     2J 
W89-01805     8  A 
W89-01806     2H 
W89-01807     6F 
W89-01808     4C 
W89-01809     5G 
W89-01810     2F 
W89-01811     4D 
W89-01812     7B 
W89-01813     5A 
W89-01814     2J 
W89-01815     5B 
W89-01816     5B 
W89-01817     SB 
W89-01818     5B 
W89-01819     5D 
W89-01820     5D 
W89-01821     8C 
W89-01822     5B 
W89-01823     6A 
W89-01824     5F 
W89-01825     2L 
W89-01826     2H 
W89-01827     5D 
W89-01828     5D 
W89-01829     2H 
W89-01830     5D 
W89-01831     5D 
W89-01832     2H 
W89-01833     2H 
W89-01834     5D 
W89-01835     5D 
W89-01836     2H 
W89-01837     5D 
W89-01838     5D 
W89-01839     5D 
W89-01840     5C 
W89-01841     5E 
W89-01842     5D 
W89-01843     5C 
W89-01844     5E 
W89-01845     5D 
W89-01846     5D 
W89-0I847     5C 
W89-01848     4C 
W89-01849     5D 
W89-01850     5D 
W89-01851     5D 
W89-01852     5D 
W89-OI853     5D 
W89-01854     5D 
W89-01855     5D 
W89-01856     5C 


W89-01857     5C 
W89-01858     5D 
W89-01859     5B 
W89-01860     5B 
W89-01861     5B 
W89-01862     7C 
W89-01863     5B 
W89-01864     7C 
W89-01865     5B 
W89-01866     5B 
W89-01867     5B 
W89-01868     5B 
W89-01869     5B 
W89-01870     2G 
W89-01871     6G 
W89-01872     6A 
W89-01873     6A 
W89-01874     6G 
W89-01875     6A 
W89-01876     6E 
W89-01877     6F 
W89-01878     6E 
W89-01879     6E 
W89-01880     4A 
W89-01881     2H 
W89-01882     4A 
W89-01883     81 
W89-01884     81 
W89-01885     2H 
W89-01886     2H 
W89-01887     2H 
W89-01888     6G 
W89-01889     6G 
W89-01890     81 
W89-01891     2H 
W89-01892     5B 
W89-01893     5C 
W89-01894     5C 
W89-01895     6E 
W89-01896     5C 
W89-01897     5C 
W89-01898     5C 
W89-01899     5C 
W89-01900     5G 
W89-01901     5  A 
W89-01902     5C 
W89-01903     5C 
W89-01904     5C 
W89-01905     5C 
W89-01906     5C 
W89-01907     5C 
W89-01908     5B 
W89-01909     5C 
W89-01910     5C 
W89-01911     5C 
W89-01912     5C 
W89-01913     5B 
W89-01914     5  A 
W89-01915     5B 
W89-01916     5B 
W89-01917     5A 
W89-01918     5  A 
W89-0I919     5  A 
W89-01920     5C 
W89-01921     5C 
W89-01922     5A 
W89-01923     5A 
W89-01924     5C 
W89-01925     5A 
W89-01926     5C 
W89-01927     5A 
W89-01928     5A 
W89-01929     5A 
W89-01930     5C 
W89-01931     5  A 
W89-01932     5A 
W89-01933     5A 
W89-01934     5A 
W89-01935     5A 
W89-01936     5A 
W89-01937     5A 
W89-01938     5A 
W89-01939     5C 
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W89-02274 


V  89-0 1940 

V89-01941 

V89-01942 

V89-01943 

,V  89-0 1944 

,V89-01945 

tV  89-0 1946 

W89-01947 

A'89-01948 

W89-01949 

W  89-0 1950 

W89-01951 

W89-01952 

W89-01953 

W89-01954 

W89-01955 

W  89-0 1956 

W89-01957 

W89-01958 

W89-01959 

W 89-0 1960 

W89-01961 

W89-01962 

W89-01963 

W89-01964 

W89-01965 

W89-01966 

W89-01967 

W89-01968 

W89-01969 

W89-01970 

W89-01971 

W89-01972 

W89-01973 

W 89-0 1974 

W89-01975 

W89-01976 

W89-01977 

W89-01978 

W89-01979 

W89-01980 

W89-01981 

W89-01982 

W89-01983 

W89-01984 

W89-01985 

W89-01986 

W89-01987 

W89-01988 

W89-01989 

W89-01990 

W 89-0 1991 

W89-01992 

W89-01993 

W 89-0 1994 

W 89-0 199 5 

W89-01996 

W89-01997 

W89-01998 

W89-01999 

W89-02000 

W89-02001 

W89-02002 

W89-02003 

W89-02004 

W89-02005 

W89-02006 

W 89-02007 

W 89-02008 

W 89-02009 

W89-02010 

W 89-020 11 

W  89-020 12 

W89-02013 

W89-02014 

W  89-020 15 

W89-02016 

W89-02017 

W89-02018 

W 89-020 19 

W89-02020 

W89-0202 1 

W89-02022 

W89-O2023 


5C 
5C 
5C 

5A 

5A 

5C 

5C 

5A 

5A 

5A 

5A 

7A 

5C 

5B 

5C 

5C 

7B 

5B 

5B 

5B 

5B 

5B 

5G 

5G 

5G 

5G 

5G 

5G 

5A 

5C 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

5A 

2F 

7B 

7B 

2A 

2A 

2F 

2F 

2F 

2F 

4A 

6G 

2H 

4A 

2E 

2E 

4A 

4A 

4A 

5B 

4A 

4A 

7C 

7C 

7C 

7C 

5D 

5D 

5D 

5G 

5G 

5B 

5D 

5B 

5E 

5D 

5D 

5D 

5D 

5D 

5D 

5D 

5D 

5A 


W89-02024 

W89-02025 

W89-02026 

W89-02027 

W89-02028 

W89-02029 

W89-02030 

W89-02031 

W89-02032 

W89-02033 

W89-02034 

W89-02035 

W89-02036 

W89-02037 

W89-02038 

W89-02039 

W89-02040 

W 89-02041 

W 89-02042 

W89-02043 

W 89-02044 

W89-02045 

W89-02046 

W89-02047 

W89-02048 

W 89-02049 

W89-02050 

W89-02051 

W89-02052 

W89-02053 

W89-02054 

W89-02055 

W89-02056 

W89-02057 

W89-02058 

W89-02059 

W 89-02060 

W89-02061 

W89-02062 

W89-02063 

W 89-02064 

W89-02065 

W89-02066 

W89-02067 

W 89-02068 

W89-02069 

W 89-02070 

W89-02071 

W89-02072 

W89-02073 

W89-02074 

W  89-0207  5 

W 89-02076 

W89-02077 

W89-02078 

W89-02079 

W89-02080 

W89-02081 

W89-02082 

W89-02083 

W 89-02084 

W 89-0208 5 

W89-02086 

W89-02087 

W  89-0208  8 

W 89-02089 

W 89-02090 

W 89-02091 

W 89-02092 

W89-02093 

W89-02094 

W89-02095 

W89-02096 

W89-02097 

W89-02098 

W89-02099 

W89-02100 

W89-02101 

W89-02102 

W89-02I03 

W89-02104 

W89-02I05 

W89-02106 

W89-02107 


5D 

5D 

5D 

5G 

5G 

5G 

5D 

5A 

5D 

5D 

5D 

5D 

5D 

5G 

5E 

5D 

5E 

6E 

5D 

5G 

5G 

5D 

5E 

5D 

3C 

8F 

5D 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


FIELD   STUDY   OF   EPHEMERAL   STREAM- 
AQUIFER  INTERACTION, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02349 


EPHEMERAL  RUNOFF  AND  GROUNDWAT- 
ER RECHARGE, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02350 


HYDROLOGY  IN  PRACTICE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

E.  M.  Shaw. 

Van  Nostrand  Reinhold  (International)  Co.  Ltd., 

London.  1988.  539p.  2nd  ed. 

Descriptors:  'Textbooks,  *Surface-water  hydrolo- 
gy, 'Hydrology,  Hydrologic  cycle,  Hydrometeor- 
ology,  River  flow,  Engineering,  Stochastic  hydrol- 
ogy, Soil  water,  Groundwater,  Surface  water. 

The  subject  of  hydrology  is  presented  in  a  global 
context;  hydrological  conditions  in  the  different 
climatic  regions  are  described;  incidences  of  hy- 
drological extremes  are  necessarily  taken  from 
worldwide  situations;  and  examples  of  major  engi- 
neering applications  from  many  countries  are 
noted.  Three  main  aspects  of  hydrology  are  coni- 
dered:  (1)  Hydrological  measurements  (hydromet- 
ric  networks,  precipitation,  evaporation,  soil  mois- 
ture, river  flow,  groundwater,  water  quality,  and 
data  processing);  (2)  hydrological  analysis  (precipi- 
tation analysis,  evaporation  calculations,  river  flow 
analysis,  rainfall-runoff  relationships,  catchment 
modelling,  and  stochastic  hydrology;  and  (3)  engi- 
neering applications  (flood  routing,  design  floods, 
urban  hydrology,  water  resources,  and  river  basin 
management).  (Lantz-PTT) 
W89-02421 


TECHNIQUES  FOR  ESTIMATING  REGIONAL 
FLOOD  CHARACTERISTICS  OF  SMALL 
RURAL  WATERSHEDS  IN  THE  PLAINS 
REGION  OF  EASTERN  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02507 


RAINFALL-RUNOFF  DATA  FOR  SOMERSET 
COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02592 


HYDROLOGY  OF  THE  WHITE  TAIL  BUTTE 
AREA,  NORTHERN  CAMPBELL  COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-02596 


EFFECTS  OF  IRRIGATION  PRACTICES  ON 
STREAM-CONNECTED  PHREATIC  AQUIFER 
SYSTEMS, 

Oklahoma  Univ.,  Norman.   Dept.  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-02661 


HYDROLOGY  2000. 

International    Association    of    Hydrological    Sci- 
ences, Inst,  of  Hydrology,  Wallingford,  England. 


IAHS  Publication  No.  171,  1987.  lOOp.  Report  of 
the  HYDROLOGY  2000  Working  Group  of  the 
International  Association  of  Hydrological  Sci- 
ences. Edited  by  Zbigniew  W.  Kundzewicz,  Lars 
Gottschalk,  and  Bruce  Webb. 

Descriptors:  *Hydrologic  studies,  *Future  plan- 
ning, Water  quality,  Surface  water,  Groundwater, 
Snow,  Ice,  Water  resources,  Erosion,  Sedimenta- 
tion, Mathematical  models,  Data  acquisition,  Hy- 
drology 2000. 

The  HYDROLOGY  2000  Working  group  was  ini- 
tiated during  the  International  Association  of  Hy- 
drological Sciences  (IAHS)  Assembly  within  the 
International  Union  of  Geodesy  and  Geophysics 
General  Assembly  held  in  Hamburg  in  August 
1983.  Under  Resolution  2/2,  the  Hamburg  Assem- 
bly agreed  to  the  establishment  of  a  Working 
Group  of  young  hydrologists,  to  consider  and 
report  on  the  prospects  for  hydrology  until  the  end 
of  the  twentieth  century.  This  report  consists  of  10 
chapters,  an  introductory  chapter  on  hydrological 
sciences  in  perspective,  and  contributions  corre- 
sponding to  the  division  of  IAHS  into  its  constitu- 
ent Commissions.  The  chapters  cover  perspectives 
of  research  into  surface  water,  groundwater,  water 
quality,  snow  and  ice,  erosion  and  sedimentation, 
water  resources  systems,  perspectives  on  mathe- 
matical modelling,  data  acquisition,  and  hydrology 
and  hydrologists.  Most  of  the  chapters  are  ar- 
ranged to  discuss  trends,  barriers  to  progress  in  the 
subject  subarea,  and  perspectives  on  future  devel- 
opment up  to  the  time  horizon  of  the  year  2000. 
(See  W89-02718  thru  W89-02727)  (Lantz-PTT) 
W 89-027 17 


HYDROLOGICAL  SCIENCES  IN  PERSPEC- 
TIVE, 

Polish  Academy  of  Sciences,  Warsaw.  Inst,  of 
Geophysics. 

Z.  W.  Kundzewicz,  L.  Gottschalk,  and  B.  Webb. 
IN:  Hydrology  2000.  International  Association  of 
Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 
lingford,   England.    IAHS    Publication    No.    171, 
1987.  p  1-7. 

Descriptors:  "Hydrology,  "Research  needs,  Future 
planning,  Hydrologic  cycle,  Water  demand,  Eco- 
nomic aspects,  Land  use,  Developing  countries. 

Because  of  the  limited  volume  and  large  fluctua- 
tions of  fresh  water  resources  of  the  globe,  an 
understanding  of  the  laws  governing  water  distri- 
bution and  its  circulation  in  the  hydrological  cycle, 
i.e.  the  domain  of  interest  of  hydrological  sciences, 
is  now  and  increasingly  in  the  future  will  be  of 
paramount  importance.  Unavailability  of  water  in 
sufficient  quantity  and  quality  has  been  and  will 
continue  to  be  an  increasing  constraint  on  econom- 
ic growth.  An  increase  in  water  demand  is  certain, 
although  there  are  large  discrepancies  in  the  assess- 
ment of  how  this  may  take  place.  Global  water 
demand  in  the  year  2000,  evaluated  by  different 
scientists,  ranges  from  5000  to  20,000  km/yr.  This 
is  still  well  below  the  lower  bound  estimate  of 
global  supply  (40,000  km/yr),  but  these  figures 
pertain  to  the  aggregated  global  scale  and  give  no 
information  about  the  severity  of  problems  that 
may  arise  at  a  particular  place  and  time.  Large,  and 
to  a  certain  extent  irreversible,  anthropogenic 
changes  can  be  identified  and  include  such  impacts 
as  interregional  water  transfer,  deforestation,  ur- 
banization, pollution,  acid  rain,  stratospheric  ozone 
depletion  and  the  'greenhouse  effect'  caused  by  the 
build-up  of  C02  and  other  gases  in  the  atmosphere. 
Although  efforts  have  been  made  to  understand 
and  to  describe  the  problems  of  hydrology  in  de- 
veloping countries,  there  still  exist  vital  gaps  in 
knowledge.  Less  effort  is  directed  to  basic  research 
on  physical,  chemical  and  biological  processes  and 
to  the  implementation  of  the  new  techniques  in 
operational  practice.  When  trying  to  forecast  the 
developments  of  hydrology  as  a  scientific  disci- 
pline, three  aspects  have  to  be  considered:  gaps  in 
knowledge,  extrapolation  of  existing  trends,  and 
anticipation  of  further  inputs  from  outside  hydrolo- 
gy. (See  also  W89-02717)  (Lantz-PTT) 
W89-02718 


SURFACE  WATER  HYDROLOGY, 


Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02719 


HYDROLOGY  VERSUS  WATER  RESOURCES 
MANAGEMENT, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
J.  Szolgay,  and  L.  Gottschalk. 
IN:  Hydrology  2000.  International  Association  of 
Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 
lingford, England.  IAHS  Publication  No.  171, 
1987.  p  63-69. 

Descriptors:  "Research  priorities,  "Hydrology, 
"Water  resources  development,  "Management 
planning,  Forecasting,  Stochastic  hydrology, 
Model  studies,  Hydrologic  models,  Statistical  stud- 
ies, Meteorology. 

Hydrologists  have  proposed  useful  techniques  that 
may  be  applied  in  water  resources  management. 
Although  these  hydrological  techniques  have  been 
substantially  refined,  they  produce  uncertainties 
that  add  to  other  uncertain  aspects  of  water  re- 
sources management,  such  as  demand  forecasting, 
system  optimization  goals  and  so  on.  By  taking  into 
account  the  apparent  insufficiencies  of  existing 
methods  and  by  extrapolating  recent  trends,  it  is 
likely  that  hydrologists  will  concentrate  on  topics 
such  as:  (1)  stochastic  streamflow  generation  for 
shorter  time  intervals  such  as  pentades  and  days; 

(2)  new  multisite  streamflow  generation  schemes; 

(3)  modeling  of  time  series  of  variables  that  have 
not  been  used  intensively  in  the  past,  such  as 
meteorological  and  chemical  series;  (4)  joining  sto- 
chastic modeling  of  different  hydrological  process- 
es, such  as  input  into  deterministic  models  for  the 
assessment  of  the  impact  of  man's  activities;  (5) 
multisite  flood  frequency  analysis;  (6)  semi-distrib- 
uted and  distributed  rainfall-runoff  models;  and  (7) 
statistical  drought  and  low  flow  analysis.  In  order 
to  ensure  the  credibility  of  the  present  methods 
and  of  those  to  be  developed  on  the  same  basis  in 
the  future,  a  much  deeper  understanding  of  the 
mechanisms  governing  hydrological,  climatic  and 
meteorological  processes  is  required.  This  in  turn 
involves  the  need  to  initiate  a  broad  interdiscipli- 
nary program  of  basic  research,  not  only  within 
the  aforementioned  sciences  but  in  association  with 
areas  such  as  solar-planetary  relations  or  various 
paleo-disciplines.  (See  also  W89-02717)  (Lantz- 
PTT) 
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MATHEMATICAL  MODELLING, 

Polish  Academy  of  Sciences,  Warsaw.  Inst,  of 
Geophysics. 

Z.  W.  Kundzewicz,  A.  Afouda,  and  J.  Szolgay. 
IN:  Hydrology  2000.  International  Association  of 
Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 
lingford,   England.    IAHS    Publication    No.    171, 
1987.  p  71-78. 

Descriptors:  "Mathematical  models,  "Model  stud- 
ies, "Data  interpretation,  Hydrologic  models, 
Forecasting,  Data  acquisition,  Research  priorities, 
Future  planning,  Simulation,  Prediction. 

The  main  aims  for  which  a  plethora  of  mathemati- 
cal models  of  hydrological  systems  have  been  de- 
veloped are  an  improved  understanding  of  hydro- 
logical  processes  and  operational  benefits  (simula- 
tion or  forecast  of  performance  of  hydrological 
systems).  The  basic  impediment  to  progress  in 
mathematical  modeling  has  been  analyzed  and  it 
appears  that  the  computational  barrier  is  hardly 
relevant  in  hydrology.  A  barrier  lies  rather  in  the 
acquisition  of  data  necessary  for  identification  and 
verification  of  models.  However,  existing  models 
may  not  fit  well  to  the  data  available  in  some  areas 
(e.g.,  remotely  sensed  representation  of  spatial 
fields  of  hydrological  variables).  Although  a  rapid 
increase  in  complexity  of  mathematical  models  in 
the  last  decades  has  been  observed,  doubts  con- 
cerning their  usefulness  have  arisen.  An  increase  of 
model  complexity  often  accompanies  develop- 
ments in  computer  technology  rather  than  reflect- 
ing progress  in  understanding  hydrological  proc- 
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esses.  The  inflation  of  models  and  the  scarcity  of 
comparative  analyses  make  it  rather  difficult  to 
choose  the  proper  model  for  a  particular  applica- 
tion. The  future  development  of  mathematical 
modeling  is  seen  in  the  provision  of  solutions  to 
scale  problems  through  application  of  reductionism 
and  the  holistic  approach.  The  other  mechanism  of 
likely  progress  is  through  the  replacement  of  de- 
scriptive empirical  rules  by  causal  laws  of  hydrolo- 
gy. Mathematical  modeling  of  hydrological  proc- 
esses is  viewed  as  a  strong  growth  area  of  hydrolo- 
gical and  water  resources  research  in  the  forth- 
coming decades.  (See  also  W89-02717)  (Lantz- 
PTT) 
W89-02725 


HYDROLOGY  AND  DATA  ACQUISITION, 

Oslo  Univ.  (Norway).  Inst,  of  Geophysics. 

L.  Gottschalk,  and  A.  Askew. 

IN:  Hydrology  2000.  International  Association  of 

Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 

lingford,    England.    IAHS    Publication    No.    171, 

1987.  p  79-90,  2  tab. 

Descriptors:  'Hydrology,  'Data  acquisition,  'Au- 
tomation, Economic  aspects,  Temporal  distribu- 
tion, Spatial  distribution,  Future  planning,  Com- 
puters, Hydrologic  data. 

Data  acquisition  is  a  subject  of  importance  in  both 
applied  and  theoretical  hydrology.  Hydrological 
phenomena  are  considered  to  be  continuous  in 
space  and  time,  but  observations  are  often  made  as 
point  values.  There  exists  a  significant  difference 
between  the  current  theoretical  view  of  hydrologi- 
cal mass  flows  and  states  and  what  can  actually  be 
observed  directly  or  indirectly.  Point  observations 
are  not  as  a  rule  'points'  in  time  or  in  space  but 
represent  some  temporal  interval  or  some  spatial 
surface.  This  situation  need  not  be  a  problem  when 
studying  individual  hydrological  variables,  but 
may  cause  difficulties  when,  for  instance,  balances 
involving  several  variables  are  being  evaluated  and 
it  is  necessary  for  the  observations  to  represent  the 
same  interval  in  tiem  and  the  same  surface  in  space. 
A  scenario  for  a  drastic  shift  in  technology  for  data 
acquisition  would  include  a  reduction  in  the 
number  of  ground-based  observation  stations,  in- 
creases in  accuracy  of  observations  and  in  their 
time  and  space  resolution,  improvements  in  data 
processing,  increased  mapping,  and  integration  of 
hydrologic  data  bases.  It  is  logical  to  propose  that 
the  new  methods  should  only  be  introduced  when 
and  where  their  advantages  over  current  tech- 
niques can  be  clearly  demonstrated  on  both  techni- 
cal and  economic  grounds.  A  total  commitment  to 
automation  and  computer-based  techniques  could 
place  future  development  well  beyond  the  reach  of 
many  countries  due  to  the  related  requirement  for 
economic  resources,  technical  facilities  and  trained 
personnel.  (See  W89-02717)  (Lantz-PTT) 
W89-02726 


HYDROLOGY  AND  HYDROLOGISTS, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
D.  N.  Collins. 

IN:  Hydrology  2000.  International  Association  of 
Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 
lingford,  England.  IAHS  Publication  No.  171, 
1987.  p  91-100. 

Descriptors:  'Hydrology,  'Personnel,  'Research 
priorities,  Model  studies,  Future  planning,  Fore- 
casting, Training,  Funding,  Global  environment, 
Environmental  effects. 

In  order  to  avoid  misconceptions  and  to  allow 
hydrology  to  develop  as  a  science,  increasing  de- 
lopment  of  conceptual  and  physically-based  model- 
ing will  be  needed.  Prediction  will  require  an 
explanatory  basis.  Interdisciplinary  research  will 
be  necessary  in  cooperative  efforts  to  allow  predic- 
tion and  understanding  in  solving  the  interrelated 
great  environmental  problems  of  the  future:  climat- 
ic variation,  global  pollution  and  large  scale  vege- 
tational  change.  With  the  increasingly  parochial 
relevance  criteria  of  national  research  funding 
bodies,  care  must  be  taken,  through  concerted 
international  efforts,  to  ensure  that  questions  of 
global  importance  are  not  neglected.  Hydrologists 
can  and  should  provide  substantive  inputs  to  re- 


search needs  for  predicting  and  understanding 
future  global  environmental  scenarios,  since  at  the 
same  time  the  scientific  basis  of  hydrology  itself  is 
strengthened.  (See  also  W89-02717)  (Lantz-PTT) 
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STABLE  ISOTOPES:  AN  INVESTIGATION 
INTO  THEIR  APPLICATION  IN  KARST  HY- 
DROLOGY IN  THE  U.K.,  WITH  SPECIAL  REF- 
ERENCE TO  THE  MALHAM  AREA,  NORTH 
YORKSHIRE, 

Oxford  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02734 


STORMFLOW  CHARACTERISTICS  OF 
THREE  SMALL  LIMESTONE  DRAINAGE 
BASINS  IN  NORTH  ISLAND,  NEW  ZEALAND, 

Manchester  Polytechnic  (England).  Dept.  of  Envi- 
ronmental and  Geographical  Studies. 
J.  Gunn,  and  B.  Turnpenny. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  233-258,  9  fig,  7  tab,  56  ref. 

Descriptors:  'Limestone,  'Surface-groundwater 
relations,  'Drainage  area,  'Karst  hydrology, 
♦Storm  runoff,  Caves,  Karst,  Catchment  areas, 
New  Zealand,  Discharge  hydrographs,  Stream- 
flow. 

The  small  experimental  basin  approach,  rarely  used 
in  karst  areas,  formed  the  basis  for  an  examination 
of  subterranean  streamflow  characteristics  in  three 
New  Zealand  catchments.  Two  of  the  basins  lie  to 
the  west  of  Waitomo  Caves  and  the  third  is  south 
of  Port  Waikato.  In  the  Waitomo  basins,  which  are 
entirely  autogenic  with  no  surface  drainage,  the 
subterranean  streams  receive  both  diffuse  percola- 
tion recharge  and  concentrated  recharge  from 
closed  depressions.  By  way  of  contrast  the  Port 
Waikato  basin  has  mixed  lithologies  and  the  subter- 
ranean stream  is  recharged  mainly  by  allogenic  and 
autogenic  percolation.  The  Waitomo  basins  were 
instrumented  for  14  months  and  the  Port  Waikato 
basin  for  8  months.  Storm  hydrographs  from  each 
basin  were  analyzed  using  time-based  separation 
techniques,  and  stormflow  parameters  were  evalu- 
ated in  accordance  with  the  methods  of  surface 
water  hydrologists.  Stormflow  duration  and  time 
to  peak  are  similar  in  all  three  basins,  but  the  Port 
Waikato  stream  has  a  higher  stormflow  yield  and 
peakflow  magnitude  and  a  lower  antecedent  base- 
flow  than  the  two  Waitomo  streams.  These  differ- 
ences may  be  accounted  for  by  the  allogenic  re- 
charge and  by  the  low  storativity  of  both  the  Port 
Waikato  limestones  and  the  overlying  soils.  There 
are  also  differences  between  the  stormflow  yields, 
peakflow  magnitudes  and  antecedent  baseflows  in 
the  two  Waitomo  basins  and  these  are  ascribed  to 
human  modifications  (mainly  forest  clearance) 
which  have  increased  the  storage  capacity  of  one 
basin.  A  more  general  comparison  of  the  storm- 
flow parameters  with  published  figures  from  sur- 
face drainage  basins  indicates  that  the  three  lime- 
stone basins  are  not  anomalous  but  form  part  of  a 
continuum  of  natural  hydrological  systems.  Hence 
it  is  suggested  that  karst  hydrologists  should  pay 
greater  attention  to  the  concepts  and  methodology 
of  surface  water  hydrology.  (See  also  W89-02728) 
(Author's  abstract) 
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PEAK/RISK/CULVERT:  A  PROGRAM  TO 
COMPUTE  PEAK  FLOWS,  HYDROLOGIC 
RISK,  AND  CIRCULAR  CULVERT  SIZES  AT 
FOREST  ROAD  CROSSINGS, 

Bureau  of  Land  Management,  Roseburg,  OR. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-02831 


EXPERIMENTAL  GEOMORPHOLOGY 

(DRAINAGE    NETWORK,    PIEDMONT    AND 
CHANNEL  MORPHOLOGY), 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  2J. 
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FLOODPLAIN     RESPONSE     OF     A     SMALL 
TROPICAL  STREAM, 


Reading  Univ.  (England).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-02885 


RIVER  RESPONSE  TO  CATCHMENT  CONDI- 
TIONS, 

Jonkershoek  Forest  Research  Station,  Stellenbosch 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  2H. 
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POTENTIAL  IMPACTS  OF  A  SCENARIO  OF 
C02-INDUCED  CLIMATIC  CHANGE  ON  ON- 
TARIO, CANADA, 

Canadian  Climate  Centre,  Downsview  (Ontario). 
S.  J.  Cohen,  and  T.  R.  Allsopp. 
Journal  of  Climate,  Vol.  1,  No.  7,  p  669-681,  July 
1988.  2  fig,  6  tab.  28  ref. 

Descriptors:  'Canada,  'Greenhouse  effect,  'Air 
pollution  effects,  'Climatology,  'Atmosphere, 
'Carbon  dioxide,  'Great  Lakes,  'Precipitation, 
Snow,  Temperature,  Model  studies,  Navigation, 
Hydroelectric  power,  Municipal  water,  Tourism, 
Recreation,  Ontario. 

In  1984,  Environment  Canada,  Ontario  Region  ini- 
tiated an  interdisciplinary  pilot  study  to  investigate 
the  potential  impact  of  a  climate  scenario  which 
might  be  anticipated  under  doubling  of  atmospher- 
ic C02  conditions.  There  were  many  uncertainties 
in  the  climate  scenario  development  and  the  im- 
pacts modeling.  Time  and  resource  constraints  re- 
stricted this  study  to  one  climate  scenario  and  to 
the  selection  of  several  available  models  that  could 
be  adapted  to  these  impact  studies.  The  study 
emphasized  the  approach  and  process  required  to 
investigate  potential  regional  impacts  in  an  inter- 
disciplinary manner,  rather  than  to  produce  a  fore- 
cast of  the  future.  The  scenario  chosen  was  adapt- 
ed from  experimental  model  results  produced  by 
the  Goddard  Institute  for  Space  Studies,  coupled 
with  current  climate  normals.  Gridded  monthly 
mean  temperatures  and  precipitation  were  used  to 
develop  projected  biophysical  effects.  The  second 
phase  addressed  the  impacts  of  the  climate  system 
scenario  on  natural  resources  and  resource  depend- 
ent activities,  e.g.  the  impacts  of  projected  de- 
creased lake  levels  and  outflows  on  commercial 
navigation  and  hydroelectric  generation.  The  im- 
pacts of  the  climate  scenario  on  municipal  water 
use,  residential  heating  and  cooling  energy  require- 
ments, opportunities  and  constraints  for  food  pro- 
duction and  tourism  and  recreation  were  deter- 
mined quantitatively  where  models  and  method- 
ologies were  available,  otherwise,  qualitatively. 
First  order  interdependencies  of  the  biophysical 
effects  of  theFlBclimate  scenario  and  resource  de- 
pendent activities  were  evaluated  qualitatively  in  a 
workshop  format  culminating  in  a  series  of  state- 
ments on  (i)  possible  preventive,  compensatory  and 
substitution  strategies,  and  (ii)  an  assessment  of 
current  knowledge  gaps  and  deficiencies,  with  rec- 
ommendations for  future  areas  of  research.  (Au- 
thor's abstract) 
W89-03063 


PHYSICAL  ENERGY  INPUTS  AND  THE  COM- 
PARATIVE ECOLOGY  OF  LAKE  AND 
MARINE  ECOSYSTEMS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

S.  W.  Nixon. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  4,  Part  2,  p  1005-1025,  July  1988.  6  fig,  6  tab, 

158  ref. 

Descriptors:  'Ecology,  'Lakes,  'Energy  sources, 
'Limnology,  'Reviews,  'Tidal  energy,  'Coastal 
waters,  Comparison  studies,  Cycling  nutrients. 

Although  freshwater  and  marine  systems  both  re- 
ceive light  and  heat  energy  from  the  sun  and  are 
mixed  by  the  wind,  only  marine  systems  receive 
additional  mechanical  energy  from  the  tide.  This 
input  is  very  small  relative  to  the  flux  of  solar 
energy  but  may  exceed  that  from  wind.  Some 
obvious  physical  consequences  of  this  additional 
energy  input  include  the  development  of  intertidal 
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habitats,  the  presence  of  stronger  currents,  and 
more  vigorous  vertical  mixing.  It  is  argued  that 
these  consequences  lead  to  coastal  marine  ecosys- 
tems which  differ  in  a  number  of  important  ways 
from  temperate  lakes.  There  is  some  evidence  that 
coastal  marine  ecosystems  generally  maintain  a 
larger  standing  crop  of  benthic  animals  and  that 
these  fauna  are  more  effective  in  mixing  the 
bottom  sediments.  As  a  result  of  better  sediment 
mixing,  organic  matter  deposited  on  the  bottom  of 
coastal  marine  areas  may  be  more  completely  me- 
tabolized and  less  carbon,  nitrogen  and  phosphorus 
retained  than  in  lake  sediments.  Materials  that  are 
more  tightly  bound  to  particles,  like  many  metals, 
may  behave  similarly  in  lake  and  marine  sediments. 
Although  many  lakes  are  strong  sinks  for  nutrients 
and  metals,  marine  bays  and  estuaries  may  be  much 
less  effective  in  retaining  nutrients.  A  major  conse- 
quence of  the  input  of  tidal  energy  appears  to  be 
more  intensive  fish  yield  from  marine  systems  com- 
pared with  temperate  lakes.  The  data  suggest  that 
this  more  intense  yield  is  not  due  to  the  size  or 
interconnection  of  marine  areas  or  to  higher  pri- 
mary production.  Rather,  the  efficiency  of  transfer 
of  primary  production  of  fish  appears  to  be  greater. 
Tropical  lakes  appear  more  like  marine  systems  in 
this  regard,  and  this  may  be  related  to  lower 
thermal  stability  and  more  efficient  wind  energy 
transfer  because  of  small  Coriolis  effect  at  low 
latitudes.  (Author's  abstract) 
W89-03272 
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EFFECTS  OF  ATMOSPHERIC  POLLUTANTS 
ON  FORESTS,  WETLANDS  AND  AGRICUL- 
TURAL ECOSYSTEMS. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02304 

CONSEQUENCES  OF  CLOUD  WATER  DEPO- 
SITION ON  VEGETATION  AT  HIGH  ELEVA- 
TION, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02305 


RESULTS  OF  INTERCOMPARISON  STUDIES 
FOR  THE  MEASUREMENTS  OF  PH  AND  SPE- 
CIFIC CONDUCTANCE  AT  NATIONAL  AT- 
MOSPHERIC DEPOSITION  PROGRAM/NA- 
TIONAL TRENDS  NETWORK  MONITORING 
SITES,  OCTOBER  1981-OCTOBER  1985, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02485 


EFFECTS  OF  SNOW  COVER  AND  TROPICAL 
FORCING  ON  MID-LATITUDE  MONTHLY 
MEAN  CIRCULATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-02625 


REVIEW  OF  183  GHZ  MOISTURE  PROFILE 
RETRIEVAL  STUDIES, 

Atmospheric  and  Environmental  Research,   Inc., 

Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  7C. 
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ACID  PRECIPITATION.  CITATIONS  FROM 
THE  COMPENDEX  ENGINEERING  INFOR- 
MATION INC.  DATABASE  (SEPT  84  -  AUG  86). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02784 


ACID  PRECIPITATION.  CITATIONS  FROM 
THE  COMPENDEX  ENGINEERING  INFOR- 
MATION INC.  DATABASE  (SEPT  86  -  AUG  87). 


National  Technical  Information  Service,  Spring- 
field, VA. 
For  primary  bibliographic  entry  see  Field  5B. 
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CUMULUS  AND  THUNDERSTORM  INITI- 
ATION BY  MOUNTAINS, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
R.  Banta. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A.  22161,  as  AD-A182  863. 
Price  codes:  A12  in  paper  copy,  A01  in  microfiche. 
Report  No.  AFGL-TR-87-0227,  July  21,  1987.  6p, 
4  fig,  21  ref. 

Descriptors:  *Weather  patterns,  *Orographic  pre- 
cipitation, "Clouds,  "Thunderstorms,  "Mountains, 
Convection,  Satellite  technology,  Data  interpreta- 
tion, Mathematical  models,  Wind,  Model  studies. 

Mountains  are  strong  organizers  of  cumulus  con- 
vection, especially  during  late-morning  hours  in 
summer.  Factors  affecting  mountain  thunderstorm 
initiation  were  investigated  using  two  approaches: 
analysis  of  GOES  satellite  data  and  dynamic  nu- 
merical cloud  modeling.  Using  three  summers  of 
GOES  data,  over  600  thunderstorms  were  traced 
back  to  their  initiation  points  in  the  Colorado 
mountains,  to  determine  areas  of  repeated  thunder- 
storm genesis.  Genesis  zone  activity  depended  on 
the  direction  of  the  winds  above  the  ridgetops, 
indicating  upper-level  wind  direction  to  be  a  likely 
predictor  of  the  location  of  mountain  thunderstorm 
initiations.  Other  factors  affecting  cloud  initiation 
were  investigated  using  a  2-D  mesoscale  numerical 
model,  including  strength  of  ridgetop-level  winds, 
magnitude  of  surface  heat  flux,  and  soil  moisture 
content.  Stronger  winds  aloft,  lower  surface  heat 
flux,  and  higher  soil  moisture  all  inhibited  moun- 
tain cloud-producing  mechanisms.  (Author's  ab- 
stract) 
W89-02787 


SATELLITE  RAINFALL  RETRIEVAL  BY  LO- 
GISTIC REGRESSION, 

Applied  Research  Corp.,  Landover,  MD. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-02854 


FISCAL  YEAR  1985  SUMMARY  REPORT  OF 
NOAA  METEOROLOGY  DIVISION  SUPPORT 
TO  THE  ENVIRONMENTAL  PROTECTION 
AGENCY. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD.  Air  Resources  Labs. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-02857 


STUDIES  OF  THE  MECHANISMS  AND  RATES 
WITH  WHICH  NITROGEN  SPECIES  ARE  IN- 
CORPORATED INTO  CLOUD  WATER  AND 
PRECIPITATION, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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NATIONAL  ACID  PRECIPITATION  ASSESS- 
MENT PROGRAM:  ANNUAL  REPORT,  1986. 

National  Acid  Precipitation  Assessment  Program, 
Washington,  DC.  Office  of  the  Director  of  Re- 
search. 
For  primary  bibliographic  entry  see  Field  5B. 
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NAPAP  OPERATING  RESEARCH  PLAN:  1986- 
1988. 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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OBSERVATION  OF  STRATIFORM  RAIN 
WITH  94  GHZ  AND  S-BAND  DOPPLER 
RADAR, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
R.  M.  Lhermitte. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A192  013. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  AFGL-TR-87-0268,  September  30, 
1987.  Scientific  Report  No.  1.  18p,  10  fig,  1  tab,  2 
ref. 

Descriptors:  "Meteorological  data  collections, 
"Data  acquisition,  "Radar,  "Rain,  "Remote  sens- 
ing, Weather,  Doppler  radar,  Precipitation. 

The  physics  and  dynamics  of  stratiform  rain  were 
studied  by  observing  the  vertical  profiles  of  Dopp- 
ler velocities  and  radar  reflectivity  using  radars  in 
a  vertically  pointing  mode.  Data  were  collected 
with  a  94  GHz  (3-mm  wavelength)  Doppler  radar, 
with  these  observations  done  jointly  with  a  K  sub 
z-band  (35  GHz)  and  an  S-band  (3  GHz)  radar 
operated  by  AFGL.  The  research  effort  is  divided 
into  two  phases:  (a)  A  pilot  experiment  primarily 
concerned  with  a  test  of  the  installation  of  the  94 
GHz  Doppler  radar  at  the  AFGL  site  and  its 
operation  in  all  weather  conditions;  (b)  A  field 
experiment  in  the  fall  of  1987  with  the  94  GHz 
radar  observing  stratiform  rain  in  a  vertically 
pointing  mode  in  conjunction  with  K  sub  z-band 
and  S-band  radar  observations.  The  primary  objec- 
tives are  to  observe  (i)  vertical  profiles  of  radar 
reflectivity  at  the  three  wavelengths;  (ii)  vertical 
profiles  of  mean  Doppler  (pulse  pair  processor)  at 
94  GHz  and  3  GHz;  (iii)  sampling  of  the  full 
Doppler  spectra  at  critical  or  sensitive  altitude 
levels  in  the  cloud  at  94  GHz  and  possibly  at  3 
GHz.  The  progress  report  includes  an  account  of 
the  pilot  experiment  which  took  place  during  May 
1986  at  the  AFGL  site  in  Sudbury,  MA,  followed 
by  formulation  of  the  plans  concerning  contribu- 
tions to  the  experiment  scheduled  to  take  place  at 
the  same  site  in  October-November,  1987.  (Lantz- 
PTT) 
W89-02830 


DEVELOPMENT  AND  FIELD  USE  OF  A 
SNOW  COLLECTOR  FOR  ACID  PRECIPITA- 
TION STUDIES, 

Warren  Spring  Lab.,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-02945 


TROPICAL  AND  MONSOONAL  STUDIES, 

Naval  Postgraduate  School,  Monterey,  CA. 
C.  P.  Chang,  and  R.  T.  Williams. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A188  287. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Technical  Report  for  period  June  1984-No- 
vember  1987,  January  1988.  169p.  NSF  Grant 
ATM-83-15175. 

Descriptors:  "Climatology,  "Meteorology,  "Tropi- 
cal regions,  "Monsoons,  Tropical  cyclones,  Pre- 
cipitation, Wind,  Shear,  Convection,  Storms. 

Large-scale  motions  in  the  tropics  and  subtropics 
particularly  those  associated  with  the  Asian  mon- 
soon circulations  were  studied.  Four  areas  were 
investigated:  (1)  Theoretical  studies  of  planetary 
scale  motion  forced  by  tropical  heating  -  the  ef- 
fects of  vertical  shear,  vertical  differential  damping 
and  planetary  boundary  layer  were  found  to  influ- 
ence the  forcing  of  midlatitude  motions  by  tropical 
heat  sources.  In  addition,  the  vertical  interaction  of 
simple  modes  may  be  responsible  for  the  mainte- 
nance of  the  eastward  propagating  30-50  day  oscil- 
lations; (2)  Observational  studies  of  planetary  scale 
motions  -  The  day  to  day  variation  of  the  East 
Asian  Jet  was  found  to  correlate  positively  with 
that  of  the  tropical  divergent  flow  south  of  it, 
suggesting  the  importance  of  tropical  forcing 
through  the  local  Hadley  cell.  The  transient  forc- 
ing of  time-mean  planetary  scale  circulation  was 
also  studied  using  a  nine-year  data  set;  (3)  Theoret- 
ical studies  of  zonal  asymmetry  -  several  differ- 
ences between  parallel  flow  and  non-parallel  flow 
instabilities  in  terms  of  spatial  and  time  growth 
rates  were  found  using  the  two-scale  technique; 
and  (4)  Studies  of  the  Mei-Yu  system  of  the  East 
Asian  summer  monsoon  -  A  numerical  experiment 
suggested  that  the  Low-Level  Jet  associated  with 
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intense  Mei-Yu  front  receives  energy  through  an 
equatorward,  convection-driven  secondary  circu- 
lation which  is  quite  different  from  the  cross-fron- 
tal circulation  associated  with  dry  fronts.  (Author's 
abstract) 
W89-02968 


DESIGN  OF  THE  PRIMARY  PRE-TRMM  AND 
TRMM  GROUND  TRUTH  SITE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-02971 


ESTIMATING  MAGNITUDE  AND  FREQUEN- 
CY OF  FLOODS  FOR  WISCONSIN  URBAN 
STREAMS, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-03003 


VEGETATION  AND  CLIMATES  OF  THE  LAST 
45,000  YEARS  IN  THE  VICINITY  OF  THE 
NEVADA  TEST  SITE,  SOUTH-CENTRAL 
NEVADA, 

For  primary  bibliographic  entry  see  Field  7C. 
W89-03024 


STOCHASTIC  MODELLING  OF  RAINFALL 
OCCURRENCES  IN  CONTINUOUS  TIME, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

G.  Tsakiris. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.   5,  p  437-447,   October   1988.   7  fig,   25  ref. 

Descriptors:  'Rainfall,  'Model  studies,  'Rainfall 
distribution,  'Stochastic  models,  Temporal  distri- 
bution, Mathematical  models,  Hydrologic  models, 
Alternating  renewal  process,  Probability  distribu- 
tion, Greece,  Irrigation  requirements,  Meteorologi- 
cal data  collection. 

There  is  no  unified  mathematical  model  incorpo- 
rating the  modeling  of  both  frequency  and  amount 
of  rainfall  with  a  universal  acceptability.  The  use 
of  the  Alternating  Renewal  Process  is  proposed  for 
the  evaluation  of  probability-distribution  functions 
for  total  wet  and  dry  periods  over  a  homogeneous 
time  interval.  The  derived  general  solution  is  sim- 
plified by  assuming  that  the  individual  wet  and  dry 
intervals  are  random  variables  following  an  Erlang 
distribution,  in  particular,  an  exponential  distribu- 
tion. Data  on  a  continuous  time  scale  from  the 
Mikra  Station  in  Greece  are  used  to  illustrate  the 
methodology.  Using  the  model,  important  informa- 
tion regarding  expected  irrigation-water  require- 
ments may  be  derived.  Also  due  to  the  detailed 
information  obtained,  the  model  can  be  used  in  a 
variety  of  hydrological  problems,  dependent  on 
the  duration  of  the  rainy  period.  A  serious  draw- 
back of  the  model  is  that  it  uses  continuous  auto- 
graphic-recorder rainfall  data  which  are  not 
always  available.  (Shidler-PTT) 
W89-03049 


EURASIAN  SNOW  COVER  AND  SEASONAL 
FORECAST  OF  INDIAN  SUMMER  MONSOON 
RAINFALL, 

Nairobi  Univ.  (Kenya).  Dept.  of  Meteorology. 
O.  S.  R.  U.  Bhanu  Kumar. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  5,  p  515-525,  October  1988.  5  fig,  1  tab,  23  ref. 

Descriptors:  'Monsoons,  'Rainfall,  'Snow  cover, 
•Weather  patterns,  'Climatology,  'Weather  fore- 
casting, 'India,  'Eurasia,  Snowmelt,  Satellite  tech- 
nology, Seasonal  variation,  Mathematical  studies, 
Correlation  analysis,  Regression  analysis. 

The  relationship  between  Indian  summer-monsoon 
total  rainfall  and  two  parameters  from  Eurasian 
snow  cover--the  winter  snow-cover  extent  and  the 
area  of  spring  snowmelt.  Satellite-derived  Eurasian 
snow-cover  extent  and  Indian  monsoon  rainfall 
data  for  the  period  1966-1985  were  used.  Seasonal 
cyclic  variations  of  snow  cover  showed  a  higher 


swing  in  both  the  winter  and  the  spring  seasons  of 
the  cycle  as  compared  with  the  remaining  seasons 
of  the  year  in  the  lower  region  of  the  cycle.  The 
established  inverse  relation  between  winter  snow 
cover  and  monsoon  rainfall  during  June  to  Septem- 
ber was  further  extended.  Winter  snow  cover  is 
very  strongly  correlated  with  spring  snowmelt 
over  Eurasia.  Spring  snowmelt  area  is  obtained  by 
subtracting  the  May  snow-cover  extent  from  that 
of  the  previous  February.  The  variations  of  spring 
snowmelt  were  also  compared  with  Indian  total 
monsoon  rainfall.  The  detected  correlation  is 
stronger  between  snowmelt  and  monsoon  rainfall 
than  between  the  winter  snow  cover  and  the  mon- 
soon rainfall.  There  is  also  a  significant  multiple 
correlation  among  winter  snow  cover,  spring 
snowmelt,  and  monsoon  rainfall.  Lastly,  a  signifi- 
cant multiple  correlation  suggested  a  multiple-re- 
gression equation  which  might  improve  the  climat- 
ic prediction  of  monsoon  rainfall  over  India.  (Au- 
thor's abstract) 
W89-03054 


POTENTIAL  IMPACTS  OF  A  SCENARIO  OF 
C02-INDUCED  CLIMATIC  CHANGE  ON  ON- 
TARIO, CANADA, 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  2A. 
W89-03063 


REVERSIBILITY  OF  ACIDIFICATION 
SHOWN  BY  WHOLE-CATCHMENT  EXPERI- 
MENTS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03120 


OKLAHOMA-KANSAS  MESOSCALE  CONVEC- 
TIVE  SYSTEM  OF  10-11  JUNE  1985:  PRECIPI- 
TATION STRUCTURE  AND  SINGLE-DOPP- 
LER  RADAR  ANALYSIS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

S.  A.  Rutledge,  R.  A.  Houze,  M.  I,  Biggerstaff, 
and  T.  Matejka. 

Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  7,  p  1409-1430,  July  1988.  15  fig,  1  tab,  34  ref. 
NSF  Grants  ATM-8413546,  ATM-8419543,  ATM- 
8521403,  ATM-860241 1  and  ATM-8608467. 

Descriptors:  'Weather  satellites,  'Radar,  'Storms, 
'Weather,  'Precipitation,  'Convective  precipita- 
tion, Oklahoma,  Kansas,  Doppler  radar  analysis. 

The  10-11  June  mesoscale  convective  system  ob- 
served in  Kansas  during  pre-storm  was  studied 
using  a  variety  of  observations  including  conven- 
tional radar,  satellite,  and  single-Doppler  radar. 
This  storm,  at  maturity,  consisted  of  a  strong  line 
of  convection  trailed  by  a  broad  region  of  strati- 
form rain.  The  pre-storm  Doppler  radar  observa- 
tions showed  that  the  general  airflow  pattern  is 
similar  to  that  seen  in  previously  analyzed  cases; 
however,  since  the  Doppler  observations  were 
quite  extensive  in  time  and  space,  they  permit 
several  details  of  the  airflow  to  be  revealed  for  the 
first  time.  A  rear  inflow  jet,  front-to-rear  flow 
aloft,  and  a  mesoscale  updraft  and  downdraft  were 
all  present.  The  mesoscale  downdraft  commenced 
at  the  top  of  the  slanted  rear  inflow  jet.  Sublima- 
tion and  evaporation  of  hydrometers  in  this  flow 
apparently  generated  the  necessary  cooling  to 
drive  the  mesoscale  downdraft  circulation.  The 
intensity  and  slope  of  the  rear  inflow  jet  varied 
with  location  in  the  storm,  which  apparently  led  to 
differences  in  both  intensity  and  depth  of  the  me- 
soscale downdraft.  The  intrusion  of  this  inflow  jet 
into  the  rear  of  storm  occurred  at  quite  high  levels 
and  was  probably  responsible  for  disruption  of  the 
continuous  oval  cloud  shield  as  viewed  by  satellite. 
The  front-to  rear  flow  situated  above  the  rear 
inflow  jet  contained  mesoscale  upward  motion. 
Vertical  velocities  obtained  by  the  Extended  Ve- 
locity-Azimuth Display  method  revealed  a  strong 
mesoscale  updraft,  with  speeds  approaching  50  cm 
per  s.  Vertically  pointing  observations  indicated 
that  convective-scale  updrafts  and  downdrafts 
were  present  within  20  km  of  the  convective  line. 
Convective-scale  features  were  not  observed  in  the 
remaining  portion  of  the  trailing  stratiform  region. 
(Author's  abstract) 
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RELATIONSHIP  OF  SURFACE  PRESSURE 
FEATURES  TO  THF  PRECIPITATION  AND 
AIRFLOW  STRUCTURE  OF  AN  INTENSE 
MIDLATITUDE  SQUALL  LINE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
R.  H.  Johnson,  and  P.  J.  Hamilton. 
Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  7,  p  1444-1472,  July  1988.  25  fig,  1  tab,  60  ref, 
append. 

Descriptors:  'Surface  pressure,  'Precipitation, 
'Squalls,  'Storms,  'Air  circulation,  'Meteorology, 
'Weather,  Oklahoma,  Kansas,  Temperature. 

Observations  from  the  Oklahoma-Kansas  Prelimi- 
nary Regional  Experiment  for  storm-Central  have 
been  used  to  document  the  surface  pressure  fea- 
tures accompanying  an  intense  midlatitude  squall 
line  with  trailing  stratiform  precipitation.  Three 
well-known  features  were  observed:  (1)  a  pre- 
squall  mesolow,  (2)  a  squall  mesohigh,  and  (3)  a 
wake  low.  Particular  attention  was  given  to  the 
wake  low,  its  life  cycle  and  association  with  the 
trailing  stratiform  portion  of  the  squall  line.  During 
the  formative  stage,  the  pressure  field  to  the  rear  of 
the  squall  line  mesohigh  is  relatively  flat  with  only 
weak  stratiform  precipitation  present.  As  the  squall 
line  enters  the  developing-to-mature  stages,  a  pro- 
nounced wake  low  appears  at  the  back  edge  of  the 
surface  stratiform  precipitation  area.  The  squall 
line  at  this  time  is  characterized  by  a  strong  rear- 
inflow  jet,  descending  from  the  upper  troposphere 
just  behind  the  line.  The  trailing  stratiform  cloud 
constitutes  a  significant  part  of  the  squall-line 
water  budget,  contributing  29%  of  the  total  squall 
line  precipitation  over  a  400  km  by  500  km  meson- 
etwork  area  experiencing  its  passage.  During  the 
mature-to-dissipating  stages,  the  trailing  stratiform 
region  splits  into  two  segments.  A  composite  anal- 
ysis of  rawinsonde  data  at  this  time  showed  strong 
warming  and  drying  in  the  lower  troposphere  at 
the  back  edge  of  the  stratiform  regions.  Based  on 
results  of  this  study,  it  is  proposed  that  the  wake 
low,  which  can  be  attributed  to  subsidence  warm- 
ing, is  a  surface  manifestation  of  the  descending 
rear-inflow  jet  and  that  the  warming  is  maximized 
at  the  back  edge  of  the  trailing  stratiform  precipita- 
tion area  where  there  is  insufficient  sublimation 
and  evaporative  cooling  to  offset  adiabatic  warm- 
ing. (Author's  abstract) 
W89-03274 


EFFECTS  OF  SIMULATED  ACID  RAIN   ON 
SUGAR  MAPLE  SEEDLING  ROOT  GROWTH, 

State  Univ.  of  New  York,  Syracuse.  Coll.  of  Envi- 
ronmental Science  and  Forestry. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03300 


DIAGNOSTIC  TECHNIQUE  FOR  TARGETING 
DURING  AIRBORNE  SEEDING  EXPERI- 
MENTS IN  WINTERTIME  STORMS  OVER 
THE  SIERRA  NEVADA, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
R.  M.  Rauber,  R.  D.  Elliott,  J.  O.  Rhea,  A.  W. 
Huggins,  and  D.  W.  Reynolds. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,  No.  7,  p  811-828,  July  1988.  11  fig,  3  tab,  50  ref. 
Department  of  Interior  contracts  9-07-8 5- V0021,  4- 
CR-8 1-03860,  and  7-07-83-V0008. 

Descriptors:  'Storms,  'Sierra  Nevada,  Cloud  seed- 
ing, 'Aircraft,  'Weather  modification,  'Wind, 
•Ice,  'Radar,  Targeting,  Wind  fields,  Cloud,  Par- 
ticulate matter,  Radar  echo  evolution. 

A  diagnostic  technique  for  targeting  during  air- 
borne seeding  experiments  has  been  developed  for 
the  Sierra  Cooperative  Pilot  Project.  This  tech- 
nique was  used  operationally  during  Sierra  Coop- 
erative Pilot  Project  for  real-time  guidance  to  air- 
craft, providing:  (1)  the  location  and  orientation  of 
the  seeding  line  required  to  target  ice  particles 
created  by  seeding  to  a  specified  ground  location, 
and  (2)  an  estimate  of  the  areal  coverage  of  the 
seeding  effect  on  the  ground.  Use  of  this  technique 
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as  a  real-time  guidance  tool  during  seeding  oper- 
ations in  Sierra  wintertime  storms  is  discussed. 
Three  evaluation  studies  of  the  targeting  method 
are  presented:  (1)  comparisons  of  diagnosed  wind 
fields  with  those  measured  by  aircraft,  (2)  compari- 
sons of  ice  particle  growth  rates  and  habits  within 
seeded  cloud  regions  with  those  used  in  the  target- 
ing computations,   and   (3)  comparison  of  radar 
echo  evolution  within  seeded  cloud  regions  with 
calculated    particle    trajectories.    The    diagnosed 
wind  fields  over  Sierra  Nevada  were  found  to 
generally  correspond  to  aircraft  measurements  of 
wind  speed  and  direction  within  the  lower  atmos- 
phere (<5000  m)  upwind  of  the  crestline.  Errors  in 
the  u-  and  v-components  of  the  wind  were  general- 
ly <4  m  per  s  over  the  100  km  domain  upwind  of 
the  crest.   Comparison  of  predicted  ice  particle 
habits   and    growth    rates    with   those    measured 
within  seeded  regions  of  storms  were  made  during 
11  storm  systems.  Ice  particles  were  sampled  by 
aircraft  4-81  min  after  seeding.  Particle  habits  and 
growth  rates  used  in  the  targeting  parametnzation 
generally  agreed  with  measurements  taken  in  the 
temperature  range  -8  to  13  C.  At  warmer  tempera- 
tures, particle  growth  rates  were  generally  overes- 
timated. A  case  study  comparing  radar  echo  evolu- 
tion in  seeded  cloud  regions  with  predicted  parti- 
cle trajectories  was  presented.   In  general  good 
agreement  between  radar  echo  evolution  and  pre- 
dicted particle  trajectories  was  obtained.  The  pre- 
dicted falltime  was  nearly  identical  to  the  radar 
results   but  the  predicted  fallout  location  differed 
by  5  km.  (Miller-PTT) 
W89-03305 

ESTIMATE  OF  PRECIPITATION  ENHANCE- 
MENT POTENTIAL  FOR  THE  DUERO  BASIN 
OF  SPAIN, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Science.  . 

For  primary  bibliographic  entry  see  Field  3B. 

W89-03306 


the  Temperature  Humidity  Infrared  Radiometer 
cloud  estimates  improve  the  infrared  algorithm 
estimates  of  low  cloud  amount  and  provide  for  the 
identification  of  cirrus  and  deep  convective  cloud, 
but  cloud  amounts  over  humid  tropical  regions 
tend  to  be  overestimated  even  with  the  use  of 
Temperature  Humidity  Infrared  Radiometer. 
These  results  suggest  that  the  spatial  and  temporal 
characteristics  of  daily  and  monthly  averaged 
globe  cloud  cover,  including  cirrus  and  deep  con- 
vective cloud  types  are  generally  well  represented 
by  the  Nimbus-7  dataset,  which  covers  a  six-year 
period  from  April  1979  to  March  1985.  (Author's 
abstract) 
W89-03307 


NIMBUS-7  GLOBAL  CLOUD  CLIMATOLOGY: 
PART  I.  ALGORITHMS  AND  VALIDATION, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
L.  L.  Stowe,  C.  G.  Wellemeyer,  T.  F.  Eck,  and  H. 
Y.  M.  Yeh. 

Journal  of  Climate,  Vol.  1,  No.  5,  p  445-470,  May 
1988.  16  fig,  5  tab,  42  ref. 

Descriptors:  *Clouds  cover,  "Climatology,  "Infra- 
red radiation,  "Meteorological  data  collection, 
"Meteorology,  "Radiometry,  Satellite  technology, 
Remote  sensing,  Algorithms,  Performance  evalua- 
tion. 

Data  from  the  Temperature  Humidity  Infrared  Ra- 
diometer and  the  Total  Ozone  Mapping  Spectrom- 
eter, both  aboard  the  Nimbus-7  satellite,  are  used 
to  determine  cloudiness  parameters  for  the  globe. 
The  11.5  micron  Temperature  Humidity  Infrared 
Radiometer  radiances  and  the  0.36  micron  and  0.38 
micron  Total  Ozone  Mapping  Spectrometer  reflec- 
tivities, along  with  concurrent  surface  temperature 
data  from  the  Air  Force  3-D  nephanalysis,  are  the 
primary  data  sources.  They  are  processed  by  an 
algorithm    that    determines    total    cloud    amount, 
cloud  amount  in  three  altitude  categories,  cirrus 
cloud,  deep  convective  cloud,  warm  cloud,  and  the 
radiance  of  radiation  emitted  by  the  clouds  and  the 
underlying  surface.  The  algorithm  is  of  the  bispec- 
tral  threshold  type,  which  yields  two  independent 
estimates  of  total   cloud,   one   from   the  infrared 
algorithm  and  one  from  the  ultraviolet  reflectivity 
algorithm.  For  the  daytime  observations,  these  two 
independent  estimates  are  combined  to  determine  a 
composite  estimate.  Quantitative  validation  of  total 
cloud  amount  was  performed  by  comparing  the 
algorithm   results   with   estimates   derived   by   an 
analyst      interpreting      geosynchronous      satellite 
images,  along  with  auxiliary  meteorological  data. 
It  has  been  concluded  that  the  systematic  errors  of 
the  Nimbus-7  total  cloud  amount  algorithm  rela- 
tive to  the  analyst  are  less  than  10%  and  that  the 
random  errors  of  daily  estimates  range  between 
7%  and  16%,  day  or  night.  Qualitative  validation 
has  also  been  performed  by  making  comparisons 
with  the  geosynchronous  satellite  visible  and  infra- 
red images  for  specific  days.  Results  indicate  that 
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SNOW  WATCH  '85. 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Glaciological  Data  Report  GD-18.  March  1986. 
Published  by  World  Data  Center  for  Glaciology, 
Boulder,  CO.  276p.  Edited  by  G.  Kukla,  R.G 
Barry,  A.  Hecht  and  D.  Wiesnet. 

Descriptors:  "Snow  cover,  "Meteorological  data 
collection,  "Climatology,  Model  studies,  Simula- 
tion, Carbon  dioxide. 

A  workshop  was  held  in  October  1985  at  the 
University  of  Maryland  on  the  topic  of  snow  cover 
and  its  role  in  the  climate  system,  specifically  as  it 
may  relate  to  potential  carbon  dioxide-induced  cli- 
matic changes.  The  workshop  was  a  follow-up  to 
an  earlier  SNOW  WATCH  conference  held  in 
Washington,  D.C.  in  1980.  The  40  participants 
from  four  countries,  divided  into  three  working 
groups,  discussed  questions  of  data  bases,  the  role 
of  snow  cover  in  the  climate  system,  and  the 
modeling  and  simulation  of  snow  cover  processes. 
(See  W89-02607  thru  W89-02629)  (Sand-PTT) 
W89-02606 


SNOW  COVER,  CYCLOGENESIS  AND  CY- 
CLONE TRAJECTORIES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  At- 
mospheric Sciences. 
J.  E.  Walsh,  and  B.  Ross. 

Available  the  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  23-36,  6  fig,  11  ref. 

Descriptors:  "Snow  cover,  "Meteorological  data 
collection,  "Sea  ice,  "Ice  cover,  "Cyclones, 
"Model  studies,  "Weather  forecasting,  Weather 
patterns,  Climatology,  Atmospheric  pressure, 
Maps,  Charts,  North  America,  North  Atlantic, 
North  Pacific,  Storms. 

Samples  of  75-150  cyclogenetic  events  in  eastern 
North  America,  the  North  Atlantic  and  the  North 
Pacific  were  obtained  from  daily  data  for  30  win- 
ters (1951-1980).  The  large-scale  distribution  of 
snow  or  sea  ice  cover  was  used  to  composite  the 
errors  of  forecasts  derived  from  persistence,  from  a 
barotropic  model,  and  from  an  analog  system.  The 
results  are  consistent  with  the  notion  that  extensive 
snow/ice  cover  contributes  to  stronger  cyclogene- 
sis  and  to  southward  displacements  of  storm  tracks 
along  the  East  Coast  of  North  America  and  in  the 
marginal  ice  zone  of  the  North  Atlantic.  The  ap- 
parent signal  is  statistically  significant  in  these  two 
regions,  although  the  significance  is  greater  in  the 
sea  level  pressure  data  than  in  550  mb  data.  No 
corresponding  signal  was  found  in  the  North  Pacif- 
ic. Controlled  experiments  with  the  NCAR  Com- 
munity Forecast  Model  were  performed  to  deter- 
mine the  response  of  a  more  sophisticated  model  to 
extremes  of  snow  and  ice  in  eastern  North  Amer- 
ica and  the  North  Atlantic.  While  patterns  similar 
to  the  data-based  results  are  found,  the  response  in 
the  model  pressure  fields  is  weaker  and  farther 
north  of  the  snow/ice  edge  than  in  the  correspond- 
ing results  from  the  barotropic  model  and  persist- 
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ence  forecasts.  (See  also  W89-02606)  (Author's  ab- 
stract) 
W89-02607 


RELATIONSHIP  BETWEEN  SNOW  COVER 
AND  ATMOSPHERIC  THERMAL  AND  CIRCU- 
LATION ANOMALIES, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Geography. 
K.  F.  Dewey,  and  R.  Heim. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Report  GD-18. 
March  1986.  p  37-53.  6  fig,  9  tab,  21  ref. 

Descriptors:  Snow  cover,  "Meteorological  data 
collection,  "Cyclones,  "Climatology,  Maps, 
Charts,  North  America,  Atmospheric  pressure,  Air 
temperature,  Air  circulation,  Storms. 

Weekly  snow  cover  areas,  derived  from  the 
NOAA  (National  Oceanic  and  Atmospheric  Ad- 
ministration)/NESS  Northern  Hemisphere  Digi- 
tized Snow  and  Ice  Cover  Data  Base,  were  corre- 
lated with  weekly  temperature  anomalies  across 
the  United  States  as  well  as  500-mb  geopotential 
heights,  700-mb  geopotential  heights,  and  sea  level 
pressure  across  North  America.  The  correlations 
were  computed  for  snow  cover  across  the  entire 
North  American  continent  as  well  as  the  western 
and  eastern  United  States  for  the  winters  1966-67 
through  1982-83.  This  geographic  partitioning  al- 
lowed for  an  evaluation  of  what  influence  regional 
snow  cover  might  have  on  the  larger  scale  circula- 
tion. Negative  and  positive  lag  correlations  were 
also  computed  to  determine  the  magnitude  and 
direction  of  influence  (snow  cover  to  atmosphere 
or  the  reverse).  The  winter  seasons  were  divided 
into  two  groups  (8  years  each)  based  upon  the 
average  amount  of  snow  cover  for  each  winter 
season.  The  cyclonic  storm  tracks  for  the  winters 
with  extensive  snow  cover  were  then  compared  to 
the  winters  with  least  snow  cover.  In  winters  with 
extensive  snow  cover,  the  cyclonic  storm  track 
was  displaced  south  and  eastward  resulting  in  in- 
creased cyclolonic  activity  across  the  southeastern 
and  eastern  coast  regions  of  the  U.S.  It  could  not 
be  determined  whether  extensive  snow  cover 
caused  the  shift  in  the  cyclonic  paths  or  the  shift  in 
the  cyclonic  activity  caused  the  extensive  snow 
cover.  (See  also  W89-02606)  (Sand-PTT) 
W 89-02608 

RELATIONSHIPS  BETWEEN  SNOW  COVER 
AND  TEMPERATURE  IN  THE  LOWER  TRO- 
POSPHERE, GENERAL  CIRCULATION  IN 
EAST  ASIA  AND  PRECIPITATION  IN  CHINA, 

Beijing  Univ.  (China).  Dept.  of  Geophysics. 

Z.  Zhao,  and  S.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE86-011983. 

Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 

IN:  Snow  Watch  '85.  Glaciological  Data  Report 

GD-18.  March  1986.  p  55-61.  5  fig,  8  ref. 

Descriptors:  "Weather  patterns,  "Snow  cover, 
"Precipitation,  "Meteorological  data  collection, 
"Asia,  "China,  Climatology,  Air  temperature.  Air 
circulation. 

Relationships  between  snow  cover  and  tempera- 
ture in  the  lower  troposphere,  general  circulation 
at  500  mb  in  East  Asia  and  precipitation  in  China 
were  analyzed.  There  are  obvious  negative  corre- 
lations between  snow  cover  in  the  Northern  Hemi- 
sphere in  winter  and  temperature  in  the  following 
summer.  Significant  negative  correlations  between 
sea  ice  in  summer  and  temperature  in  the  higher 
latitudes  were  noticed.  Snow  cover  in  Eurasia  in 
winter  influences  the  general  circulation  in  East 
Asia  and  rainfall  in  China  in  the  following  spring 
and  summer.  When  there  is  more  snow  cover  in 
Eurasia  in  winter,  droughts  appear  in  Northern 
China  the  following  spring  and  in  the  Yangtze 
River  valley  of  China  in  the  following  summer. 
(See  also  W89-2606)  (Author's  abstract) 
W 89-02609 


• 


13 


PROGRESSION  OF  REGIONAL  SNOW  MELT, 


Field  2— WATER  CYCLE 


Group  2C— Snow,  Ice,  and  Frost 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
D  A.  Robinson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A 12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  63-72.  7  fig,  4  ref. 

Descriptors.  *Snowmelt,  'Snow  cover,  'Albedo, 
•Satellite  technology,  'Remote  sensing,  'Meteoro- 
logical data  collection.  Climatology,  Maps,  Charts. 

Snow  melt  may  be  accurately  monitored  by  ob- 
serving time-related  variations  of  surface  albedo. 
When  snow  is  present,  regional  surface  albedo  is 
primarily  a  function  of  (1)  the  physical  properties 
of  snow,  (2)  the  fraction  of  the  snow  covered 
surface  which  is  unobstructed  and  (3)  the  amount 
of  exposed  snow-free  ground.  The  second  is  a 
function  of  the  height  and  density  of  vegetation  or 
other  objects  protruding  through  the  pack.  The 
most  accurate  means  of  obtaining  data  on  regional 
to  continental  scales  is  through  the  analysis  of 
shortwave  satellite  imagery  in  an  interactive 
manner  on  an  image  processor  by  an  observer 
familiar  with  the  studied  area.  (See  also  W89- 
02606)  (Author's  abstract) 
W89-02610 


SOOT  FROM  ARCTIC  HAZE:  RADIATIVE  EF- 
FECTS ON  THE  ARCTIC  SNOWPACK, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

S.  G.  Warren,  and  A.  D.  Clarke. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE86-011983. 

Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 

IN:  Snow  Watch  '85.  March  1986.  p  73-77.  2  fie 

10  ref.  6' 

Descriptors:  'Snow  cover,  'Albedo,  'Arctic, 
'Soot,  'Model  studies,  'Climatology,  Carbon  diox- 
ide,  Maps,   Charts,   Snow  pack,   Solar  radiation. 

The  burning  of  fossil  fuels  adds  not  only  C02  to 
the  atmosphere  but  also  particulates  which  are 
products  of  incomplete  combustion.  The  small  soot 
particles,  which  seem  to  be  largely  responsible  for 
the  absorption  of  solar  radiation  in  the  Arctic  haze, 
are  eventually  scavenged  from  the  atmosphere  and 
are  incorporated  in  the  Arctic  snowpack.  The  ef- 
fects of  these  particulates  on  the  snow  albedo  and 
the  surface  radiation  budget  were  examined  using  a 
model  for  radiative  transfer  in  snow.  Results 
showed  that  small  amounts  of  the  impurities  in 
snow  can  reduce  the  albedo  dramatically  in  spec- 
tral regions  where  the  albedo  is  high  (visible  wave- 
lengths). The  Arctic-haze  soot  in  the  snowpack 
should  have  an  effect  on  the  earth-atmosphere 
radiation  budget  comparable  to  that  of  Arctic  haze 
in  the  atmosphere.  The  effects  calculated  are  based 
on  soot  concentrations  measured  in  newly-fallen 
snow.  The  effect  of  soot  during  the  melting  season 
will  be  greater  than  calculated  if  the  soot  particles 
tend  to  concentrate  at  the  surface  of  melting  snow, 
as  do  micron-size  dust  particles.  These  effects  on 
absorption  of  solar  radiation  do  not  take  into  ac- 
count any  feedbacks.  There  is  a  positive  feedback 
which  would  make  the  effect  larger,  but  which 
would  require  a  climate  model  to  estimate  it.  The 
lower  snow  albedo  could  also  cause  increased 
melting  rates  in  summer,  and  cause  the  snow  to 
disappear  sooner  than  usual,  thus  uncovering  the 
lower  albedo  sea  ice  earlier  in  the  season.  (See  also 
W89-02606)  (Sand-PTT) 
W89-0261I 


SNOW  COVER  RECORD  IN  EURASIA, 

National  Aeronautics  and  Space  Administration 
Greenbelt,  MD.  Goddard  Space  Flight  Center 
J.  Foster. 

Available  from  the  National  Technical  Information 
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Descriptors:  'Snow  cover,  'Satellite  technology, 
'Remote  sensing,  'Meteorological  data  collection 
•Eurasia,  'Arctic,  Sea  ice,  Maps,  Charts,  Climatol- 
ogy 


Eurasia  has  considerably  more  of  its  surface  area  in 
northern  latitudes  than  does  North  America  and  so 
its  snow  cover  is  more  extensive.  Trends  in  the 
Northern  Hemisphere  and  Eurasia  are  thus  similar. 
As  a  result  in  any  study  of  hemispheric  feedback 
mechanisms  involving  snow  cover,  Eurasia  has  a 
greater  feedback  potential  than  North  America. 
Satellites  have  been  used  to  map  and  measure 
continental  snow  cover  only  since  the  mid  1960's. 
If  snow  cover  data  can  be  retrieved  from  pre- 
satellite  climatological  records,  an  historical  file 
representing  varying  snow  cover  conditions  may 
be  used  to  get  a  longer  estimate  of  any  trend  or 
cycles  which  may  exist.  An  attempt  was  made  to 
lengthen  the  satellite  snow  cover  record  in  Eurasia 
by  reviewing  past  climatological  records  in  Europe 
and  Asia  and  by  examining  proxy  indices  such  as 
Arctic  sea  ice  data.  Also,  the  satellite  snow  cover 
record  was  investigated  to  determine  if  there  is  a 
correlation  between  the  continental  snow  cover 
extent  and  the  number  of  days  of  snow  cover  at 
several  different  geographic  areas  in  Eurasia  where 
a  winter  snow  cover  does  not  always  occur.  Re- 
sults indicate  that  while  there  is  a  rather  weak 
association  between  sea  ice  extent  and  continental 
snow  cover,  a  coefficient  of  determination  of  .77 
exists  between  the  mean  number  of  snow  cover 
days  for  selected  locations  in  the  interior  of  Eur- 
asia and  the  continental  snow  cover  extent.  It  may 
be  possible  then  to  use  the  mean  number  of  snow 
cover  days  at  selected  sites  in  Eurasia  prior  to  the 
advent  of  satellite  monitoring  capabilities  as  an 
index  of  the  continental  snow  covered  area  (See 
also  W89-02606)  (Author's  abstract) 
W89-02612 


DISTRIBUTION  OF  SNOW  COVER  IN  CHINA, 

Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst! 
of  Glaciology  and  Cryopedology. 
P.  Li. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
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Descriptors:  'Snow  cover,  'Snow  depth,  'Satellite 
technology,  'China,  'Remote  sensing,  'Meteoro- 
logical data  collection,  Air  temperature,  Climatol- 
ogy, Maps,  Precipitation,  Seasonal  variation. 

Seasonal  snow  cover  in  China  is  highly  variable 
from  year  to  year.  As  much  as  9  million  sq  km  has 
been  occupied  by  snow  at  some  time  during  the 
past  35  years.  In  order  to  determine  the  recent 
characteristics  of  the  snow  cover,  the  average 
number  of  days  with  snow  on  ground  and  snow 
depth  were  analyzed  from  1600-2300  stations  from 
the  1951-80  interval.  Information  on  glacier  distri- 
bution was  provided  by  maps  based  on  aerial  sur- 
veys and  ERTS  satellite  imagery.  Based  on  this 
data  the  snow  cover  in  China  is  divided  into  the 
following  regions:  (1)  The  area  of  permanent  snow 
cover  occupies  about  50,000  sq  km  and  is  limited  to 
mountain  glaciers  in  the  west.  (2)  The  area  of 
stable  snow  cover  is  defined  as  having  a  mean 
annual  number  of  60  or  more  snow  days  and  a 
standard  deviation  less  than  0.4.  In  the  northern- 
most parts  of  China  snow  may  be  present  for  as 
many  as  170  days.  (3).  Unstable  snow  cover  forms 
almost  every  winter  with  the  mean  annual  number 
of  snow  cover  days  varying  between  10-60  and  an 
interannual  variability  from  0.4-1.0.  (4)  The  area  of 
irregular  snow  cover  generally  occurs  in  southeast 
China  with  the  mean  annual  number  of  snow  days 
less  than  10.  Together  these  two  regions  occupy 
4.8  million  sq  km.  Only  0.55  million  sq  km  of  China 
is  not  affected  by  snow.  Snow  depth  is  generally 
less  than  in  other  parts  of  the  world,  the  maximum 
depth  in  most  of  the  country  being  about  20  cm.  In 
most  of  China  precipitation  falls  mainly  during  the 
summer  while  snowfall  peaks  in  the  spring  and 
autumn.  Maximum  snow  depth  and  number  of  days 
with  snow  cover  occurs  in  winter.  Various  regions 
studied  exhibit  a  secular  trend  in  the  surface  air 
temperature  and  seasonal  snow  cover.  No  relation- 
ship is  seen  between  annual  precipitation  and  tem- 
perature. (See  also  W89-02606)  (Sand-PTT) 
W89-02613 


SNOW  SURVEYING  IN  CANADA, 


Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B 
W89-02614 


SNOW  COVER  IN  REAL  TIME  MONITORING, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC.  Climate  Analy- 
sis Center. 
C.  F.  Ropelewski. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983 
Price  codes:  A 12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  105-108.  3  fig. 

Descriptors:  'Snow  cover,  'Meteorological  data 
collection,  'Climatology,  Time  series  analysis, 
Eurasia,  North  America,  Precipitation. 

A  number  of  empirical  studies  and  numerical  cli- 
mate models  have  indicated  that  the  large-scale 
areal  extent  of  snow  cover  is  a  potentially  impor- 
tant parameter  of  the  global  climate  system.  Fluc- 
tuations in  monthly  and  seasonal  continental  scale 
snow  cover,  monitored  both  with  surface  station 
data  and  remote  satellite  observations,  have  been 
linked  to  temperature  and  atmospheric  circulation 
anomalies.  In  light  of  these  studies,  the  Climate 
Analysis  Center  has  developed  a  program  to  moni- 
tor snow  cover  extent  in  real  time.  The  results  are 
used  qualitatively  as  aids  to  the  interpretation  and 
diagnosis  of  anomalies  in  the  monthly  temperature, 
precipitation,  and  circulation  features.  Time  series 
of  Northern  Hemispheric  and  continental  scale 
snow  cover  extent  and  standardized  anomaly  are 
also  produced  monthly.  These  plots  provide  useful 
tools  for  placing  current  snow  cover  fluctuations 
into  historical  context,  estimating  the  magnitude  of 
typical  snow  cover  fluctuations,  and  identifying 
long  term  trends  in  the  data.  (See  also  W89-02606) 
(Author's  abstract) 
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NORTHERN  HEMISPHERE  SNOW  AND  ICE 
CHART  OF  NOAA/NESDIS, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
T.  E.  Baldwin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  Glaciological  Data  Report  GD-18.  March 
1986.  p  109-113.  5  fig. 

Descriptors:  'Snow  cover,  'Ice  cover,  'Satellite 
technology,  'Remote  sensing,  'Meteorological 
data  collection,  Climatology,  Maps,  Charts. 

Since  1966,  the  Satellite  Analysis  Branch  of  the 
National  Environmental  Satellite,  Data,  and  Infor- 
mation Service  (NESDIS)  has  prepared  a  weekly 
snow  and  ice  boundary  chart  for  the  Northern 
Hemisphere.  The  primary  sources  of  information 
used  in  this  chart  are  satellite  images  from  the 
visible  scanning  radiometers  of  the  National  Oce- 
anic and  Atmospheric  Administration  (NOAA) 
polar-orbiting  satellite  system.  Secondary  input 
comes  from  the  visible  scanning  radiometers  of  the 
Geostationary  Satellite  (GEOS)  systems  over  the 
North  American  continent  and  occasionally  from 
the  Meteorological  Satellite  (METEOSAT) 
system.  This  snow  boundary  chart  is  prepared  on  a 
1:50,000,000  polar  stereographic  base  map  centered 
on  the  North  Pole.  (See  also  W89-02606)  (Sand- 
PTT) 
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NOAA  SATELLITE-DERIVED  SNOW  COVER 
DATA  BASE:  PAST,  PRESENT,  AND  FUTURE, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service.  Washington,  DC. 
M.  Matson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  115-124.  8  ref. 


WATER  CYCLE— Field  2 


Descriptors:  *Snow  cover,  "Satellite  technology, 
•Remote  sensing,  'Meteorological  data  collection, 
Climatology,  Maps,  Charts,  History. 

The  NOAA  (National  Oceanic  and  Atmospheric 
Administration)  Northern  Hemisphere  satellite-de- 
rived snow  cover  data  base  now  includes  20  years 
of  data  from  1966-1985.  A  timeline  of  the  history, 
use,  and  future  of  this  data  base  can  be  divided  into 
4  periods:  (1)  the  Age  of  Darkness,  occurring  prior 
to  1974,  the  year  of  Kukla  and  Kukla's  first  paper 
about  the  NOAA  satellite  snow  cover  data;  (2)  the 
Age  of  Discovery,  following  the  publication  of  the 
1974  paper;  (3)  the  Age  of  Enlightenment,  begin- 
ning in  1980,  highlighted  by  the  creation  of  a 
digitized  data  set  of  the  NOAA  Northern  Hemi- 
spheric Weekly  Snow  and  Ice  Cover  Chart;  and 
(4)  the  Age  of  Advancement,  to  begin  with  the 
1990  launch  of  a  new  series  of  polar-orbiting  satel- 
lites which  will  include  instrumentation  enabling 
users  to  discriminate  snow  from  clouds  and  allow- 
ing snow  cover  detection  through  clouds.  The 
highlights  of  each  of  these  periods  is  reviewed 
with  the  goal  of  providing  a  perspective  on  the 
evolution  of  the  NOAA  snow  cover  data  base. 
(See  also  W89-02606)  (Sand-PTT) 
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SNOW  COVER  DATA:  STATUS  AND  FUTURE 
PROSPECTS, 

Cooperative  Inst,  for  Research  in  Environmental 
Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 
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COMPARISON      OF      NORTHERN      HEMI- 
SPHERE SNOW  COVER  DATA  SETS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

For  primary  bibliographic  entry  see  Field  7C. 
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INFLUENCE  OF  SNOW  STRUCTURE  VARIA- 
BILITY ON  GLOBAL  SNOW  DEPTH  MEAS- 
UREMENT USING  MICROWAVE  RADIO- 
METRY, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
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RETRIEVAL  OF  SNOW  WATER  EQUIVALENT 
FROM  NIMBUS-7  SMMR  DATA, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 

Dept.  of  Electrical  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
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NIMBUS-7  SMMR  SNOW  COVER  DATA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  7C. 
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SNOW  COVER  MONITORING  USING  MICRO- 
WAVE RADIOMETRY, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7B. 
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REMOTE  SENSING  OF  SNOW  PROPERTIES 
IN  MOUNTAINOUS  TERRAIN, 

California  Univ.,  Santa  Barbara. 

For  primary  bibliographic  entry  see  Field  7B. 
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Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN-  Snow  Watch  ;85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  207-214.  2  tab,  14  ref. 
NOAA  Grants  NA81AA-H-00023  and  NA84AA- 
H-00026  and  NSF  Grant  ATM-8213184. 

Descriptors:  *Snow  cover,  'Atmospheric  circula- 
tion, *Climatology,  Model  studies,  Simulation,  Air 
temperature. 

The  effect  of  anomalous  snow  cover  on  the  month- 
ly mean  atmospheric  circulation  was  studied  by 
incorporating  such  forcing  into  the  simple,  linear, 
steady-state  climate  model  of  Opsteegh  and 
Mureau.  Anomalous  forcing  fields  of  snow  cover 
were  created  for  three  months  (October,  January 
and  April)  in  the  snow  season  for  the  winters  of 
1976-82.  Anomalous  heating  fields  were  also  im- 
posed based  on  observed  tropical  anomalies  of 
outgoing  longwave  radiation.  The  monthly  mean 
anomalous  circulation  patterns  were  calculated  for 
each  forcing  separately  and  for  the  combined  forc- 
ings. The  outgoing  longwave  radiation  has  previ- 
ously been  shown  to  produce  circulation  that  has 
small  but  positive  correlations  with  the  observed 
atmospheric  circulation.  Correlation  coefficients 
calculated  for  various  regions  in  the  Northern 
Hemisphere  show  that  the  addition  of  snow  cover 
as  a  forcing  mechanism  does  not  produce  better 
simulations  of  the  monthly  mean  flow.  (See  also 
W89-02606)  (Author's  abstract) 
W89-02625 

PARAMETERIZATION  OF  SNOW  ALBEDO 
FOR  CLIMATE  MODELS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
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MODELLING  A  SEASONAL  SNOW  COVER, 

Institute  of  Hydrology,  Wallingford  (England). 
E.  M.  Morris. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A 12  in  paper  copy;  A01  in  micrfoiche. 
IN:  Snow  Watch  '85.  Glaciological  DAta  Report 
GD-18.  March  1986.  p  225-240.  3  fig,  15  ref. 

Descriptors:  *Snow  cover,  *Snow  melt,  ♦Atmos- 
phere, *Carbon  dioxide,  "Climatology,  "Model 
studies,  Simulation,  Scotland. 

Physics-based,  distributed  models  for  snow  proc- 
esses and  their  potential  use  in  assessing  the  effects 
of  climatic  change  produced  by  increased  levels  of 
carbon  dioxide  in  the  atmosphere  are  discussed. 
The  conservation  and  constitutive  equations  for 
snow  treated  as  a  three-phase,  four-component 
mixture  are  described  and  the  simplifications  made 
in  the  various  current  distributed  models  explained. 
One  particular  model,  the  SHE  snow  component, 
is  used  to  estimate  the  sensitivity  of  predictions  of 
snowmelt  rate  to  variations  in  meteorological 
inputs  using  field  data  from  a  site  in  the  Cairngorm 
Mountains  of  Scotland.  This  analysis  indicates  that, 
for  the  expected  levels  of  climatic  variation,  the 
change  in  predicted  snowmelt  rates  is  of  the  same 
order  as  the  uncertainty  in  these  rates  arising  from 
uncertainty  in  one  of  the  parameters  of  the  model, 
the  aerodynamic  roughness  length.  However,  field 
data  suggests  that  it  may  be  possible  to  specify  this 
parameter  more  precisely.  Given  that  this  can  be 
achieved,  the  SHE  snow  routine,  and  other  distrib- 
uted models  which  use  the  aerodynamic  roughness 
or  an  equivalent  parameter,  should  form  a  useful 
component  of  general  models  for  prediction  of  the 
effects  of  increased  carbon  dioxide.  (See  also  W89- 
02606)  (Author's  abstract) 
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EFFECTS  OF  SNOW  COVER  AND  TROPICAL 
FORCING  ON  MID-LATITUDE  MONTHLY 
MEAN  CIRCULATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

A.  Robock,  and  J.  W.  Tauss. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 


CHARACTERISTICS  OF  SEASONAL  SNOW 
COVER  AS  SIMULATED  BY  GFDL  CLIMATE 
MODELS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Princeton,  NJ.  Geophysical  Fluid  Dynamics 
Lab. 

A.  J.  Broccoli. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 


Snow,  Ice,  and  Frost — Group  2C 

IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  241-248.  4  fig,  1 1  ref. 

Descriptors:  *Snow  cover,  'Atmospheric  circula- 
tion, 'Climatology,  'Model  studies,  Simulation, 
Sea  ice,  Temperature,  Satellite  technology, 
Remote  sensing. 

Two  climate  simulations  were  performed  using  an 
atmospheric  general  circulation  model  developed 
at  the  Geophysical  Fluid  Dynamics  Laboratory. 
The  model  employed  for  these  simulations  uses  the 
spherical  method,  in  which  the  horizontal  distribu- 
tions of  atmospheric  variables  are  represented  by  a 
limited  number  of  spherical  harmonics.  The  sea- 
sonally-varying distribution  of  insolation  at  the  top 
of  the  atmosphere  was  prescribed,  along  with  the 
climatological  distributions  of  sea  surface  tempera- 
ture and  sea  ice.  The  snow  cover  distributions 
produced  in  these  simulations  were  compared  with 
satellite  observations.  Both  versions  of  the  model 
generate  snow  cover  very  similar  in  extent  to  the 
observed  snow  cover.  (See  also  W  89-02606)  (Au- 
thor's abstract) 
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C02-INDUCED  CHANGES  IN  SEASONAL 
SNOW  COVER  SIMULATED  BY  THE  OSU 
COUPLED  ATMOSPHERIC-OCEAN  GENER- 
AL CIRCULATION  MODEL, 

Oregon  State  Univ.,  Corvallis.  Climatic  Research 

Inst. 

M.  E.  Schlesinger. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V  A.  22161,  as  DE86-0 11983. 

Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 

IN:  Snow  Watch  '85.  Glaciological  Data  Report 

GD-18,  March  1986.  p  249-270.  11  fig,  1  tab,  19  ref. 

Department  of  Energy  Grants  ATM  8205992  and 

ATM  8511889. 

Descriptors:  'Air  pollution  effects,  'Greenhouse 
effects,  'Snow  cover,  'Carbon  dioxide,  'Climatol- 
ogy, Model  studies,  Simulation,  Antarctic,  Arctic, 
Greenland,  Air  temperature. 

Two  20-year  simulations  were  performed  with  the 
OSU  (Oregon  State  University)  coupled  atmos- 
phere/ocean general  circulation  model  that  differ 
only  in  their  C02  concentrations,  one  a  lxC02 
simulation  with  326  ppmv  C02,  and  the  second  a 
2xC02  simulation  with  652  ppmv  C02.  Averages 
taken  over  the  last  5  years  of  the  simulations  show 
that  there  is  a  C02-induced  increase  in  the  annual 
mean  surface  air  temperature  in  both  hemispheres 
and  a  decrease  in  the  snow  cover  in  each  hemi- 
sphere. The  snow  mass  decreases  in  the  Northern 
Hemisphere  and  increases  in  the  Southern  Hemi- 
sphere. Poleward  of  30  N  and  equatorward  of  68  S 
the  snow  mass  decreases  throughout  the  year  in 
response  to  the  C02  doubling,  while  the  snow 
mass  increases  poleward  of  68  S  throughout  the 
year.  In  contrast  to  the  C02-induced  global  warm- 
ing of  the  surface  air  temperature,  the  snow  mass 
both  decreases  and  increases  over  large  geographi- 
cal areas  during  both  December-February  and 
June-August.  In  winter  there  is  no  relation  be- 
tween the  snow  mass  change  in  the  Northern 
Hemisphere  and  surface  elevation.  In  summer, 
Northern  Hemisphere  locations  below  1 500  m  ele- 
vation predominantly  have  snow  mass  decreases, 
while  higher-altitude  surfaces  have  both  increases 
and  decreases.  The  increases  in  snow  mass  occur 
over  the  Greenland  interior  in  both  summer  and 
winter.  In  the  Southern  Hemisphere,  the  snow 
mass  increases  during  summer  and  winter  in  the 
interior  of  Antarctica  above  the  400  m  level  and 
decreases  around  the  Antarctic  coastline.  The  sim- 
ulations suggest  that  the  monitoring  of  the  snow 
accumulation  rates  in  Antarctica  and  Greenland 
might  be  of  use  in  the  identification  of  the  project- 
ed climatic  change,  and  in  the  attribution  of  this 
change  to  the  increasing  concentration  of  C02  and 
other  trace  gases.  (See  also  W89-02606)  (Sand- 
PTT) 
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SNOW  AND  ICE, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
D.  N.  Collins. 


Field  2— WATER  CYCLE 


Group  2C— Snow,  Ice,  and  Frost 

IN:  Hydrology  2000.  International  Association  of 
Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 
lingford,    England.    IAHS    Publication    No     171 
1987.  p  35-50,  1  fig,  2  tab. 

Descriptors:  *Snow,  *Ice,  'Remote  sensing,  *Re- 
search  priorities,  Future  planning,  Glaciology,  Hy- 
drologic  models,  Glaciohydrology,  Data  acquisi- 
tion. 

Technological  developments,  and  in  particular  the 
potential  of  satellite  remote  sensing  for  repetitive 
altimetry  and  comparative  imagery  with  wide  geo- 
graphical coverage,  will  enable  many  develop- 
ments in  glaciology  in  the  years  to  2000,  and  into 
the  21st  century.  Satellite  remote  sensing  methods 
are  unlikely  to  replace  field  observations  altogether 
and  indeed  may  point  to  areas  where  further 
ground  data  collection  may  be  necessary.  Ablation 
stakes  and  snow  pits  will  continue  to  be  employed 
The  future  will  definitely  be  characterized  by  at- 
tention being  given  to  couplings  involving  snow 
and  ice.  Climate-ice  sheet,  climate-runoff,  ice  sheet 
dynamics-basal  boundary  layers,  climate-sea  ice- 
ocean  and  sliding-subglacial  hydrological  systems- 
bedfords  are  notable  interlinkages  in  which 
progress  is  already  underway.  An  emphasis  on 
climate-glacier  couplings  can  be  expected  to  devel- 
op throughout  the  next  two  decades,  with  atten- 
tion to  modelling  and  analysis,  with  a  view  to 
prediction  rather  than  merely  to  monitoring.  Glaci- 
ology is  embarking  on  a  new  phase  of  data  collec- 
tion with  remote  sensing  playing  a  major  role.  This 
should  enable  gathering  of  appropriate  data  and 
allow  measurements  to  catch  up  with  theoretical 
development.  Analysis  will  then  have  to  keep 
ahead  of  data  acquisition.  (See  also  W89-02717) 
(Lantz-PTT) 
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SURFACE  TOPOGRAPHY   OF  THE   LOWER 
PART    OF   COLUMBIA    GLACIER,    ALASKA, 

1974-81,  ' 

Geological  Survey,  Tacoma,  WA. 
L.  A.  Rasmussen,  and  M.  F.  Meier. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1258-E,  1985.  63p,  17  fig,  8  tab 
19  ref,  2  append.  (Studies  of  Columbia  Glacier' 
Alaska). 

Descriptors:  "Glaciers,  'Data  acquisition,  ♦Topog- 
raphy, 'Alaska,  Columbia  Glacier,  Mapping,  Alti- 
tude, Aerial  photography,  Photogrammetry,  Mod- 
eling, Statistical  methods,  Approximation  method 
Interpolation,  Error  analysis,  Ice,  Homogeneity 
Isotropy. 

The  method  of  optimum  interpolation  was  used  to 
get  surface  altitudes  on  the  nodes  of  a  square  grid 
superimposed  over  a  map  of  the  lower  18  kilome- 
ters of  Columbia  Glacier,  a  large,  grounded  ice- 
berg-calving glacier  near  Valdez,  Alaska.  Vertical 
aerial  photography  has  been  obtained  about  five 
times  a  year  since  July  1976.  For  each  of  29  flights 
the  altitude  of  the  glacier  surface  has  been  deter- 
mined photogrammetrically  at  the  locations  of 
prominent  surface  features.  The  large  amount  of 
data,  the  noisy  character  of  the  topographic  data 
due  to  the  rough  surface,  and  the  need  to  know  for 
modeling  precisely  how  the  ice  surface  changes 
with  time  require  a  sophisticated  interpolation  pro- 
cedure. Topographic  maps  of  the  glacier  surface 
were  obtained  from  flights  on  July  27,  1974,  and 
September  1,  1981.  The  first  approximation  of  the 
topography  on  the  date  of  a  particular  intervening 
night  is  taken  to  be  the  linear  combination  of  the 
two  maps  that  best  fits  the  photogrammetric  data 
from  that  flight.  The  deviation  of  the  individual 
photogrammetric  points  about  this  first  approxima- 
tion are  the  quantities  to  which  the  method  of 
optimum  interpolation  is  actually  applied  in  esti- 
mating the  altitudes  of  the  grid  nodes.  The  statisti- 
cal properties  of  the  surface  topography  are  de- 
scribed in  terms  of  the  correlation  between  the 
altitude  changes  at  a  point  and  the  changes  at  some 
other  point.  This  correlation  has  a  high  degree  of 
homogeneity  and  isotropy,  both  spatially  and  tem- 
porally, and  was  little  affected  by  the  glacier  flow 
This  remarkable  regularity  permits  the  use  of  a 
very  simple  implementation  of  the  optimum  inter- 
polation algorithm.  The  random  error  in  the  pho- 


togrammetrically determined  altitudes  is  estimated 
at  3.5  meters  by  comparing  the  individual  points 
with  maps  made  from  the  same  flights.  A  ground- 
truth  sample  of  58  individual  and  averaged  points 
was  used  to  test  the  interpolated  results  for  three 
flights.  The  asymmetry  of  these  sample  deviations 
about  the  first-approximation  surface  suggests  that 
there  may  be  a  systematic  error  of  about  +1.5 
meters  in  the  photogrammetrically  determined  alti- 
tudes. The  standard  error  in  the  altitudes  interpo- 
lated on  the  grid  nodes  is  estimated  to  be  2  5 
meters.  (See  also  W89-03022)  (Author's  abstract) 
W89-03021 


BED  TOPOGRAPHY  INFERRED  FROM  AIR- 
BORNE RADIO-ECHO  SOUNDING  OF  CO- 
LUMBIA GLACIER,  ALASKA, 

Geological  Survey,  Tacoma,  WA. 
C.  S.  Brown,  L.  A.  Rasmussen,  and  M.  F.  Meier. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1258-G,  1986.  26p,  22  fig,  1  tab 
35  ref,  append.  (Studies  of  Columbia  Glacier' 
Alaska). 

Descriptors:  *Glaciers,  'Data  acquisition,  ♦Topog- 
raphy, ♦Remote  sensing,  ♦Alaska,  ♦Columbia  Gla- 
cier, Radio-echo  sounding,  Aerial  surveys,  Map- 
ping, Data  interpretation,  Profiles,  Bedrock,  Alti- 
tude, Error  analysis. 

The  first  airborne  radio-echo  sounding  of  a  tem- 
perate glacier  was  performed  in  1978  at  Columbia 
Glacier,  a  large  (1,100-square-kilometer),  ground- 
ed, iceberg-calving  glacier  38  kilometers  west  of 
Valdez,  Alaska.  The  sounding  system  used  a  low 
frequency  (about  1.5  megahertz)  to  overcome  scat- 
terings from  water-filled  voids  in  the  ice,  a  short 
pulse,  and  an  untuned  receiver.  Transverse  and 
longitudinal  profiles  were  flown  over  the  lower  7 
kilometers  of  the  glacier.  The  received  signal,  the 
horizontal  position  of  the  airplane,  and  its  altitude 
above  the  glacier  surface  were  recorded  by  an  FM 
tape  recorder.  For  the  data  analysis,  pictures  of 
received  energy  from  each  flight  profile  were  re- 
constructed from  the  taped  data  using  an  oscillo- 
scope. Use  of  intersecting  profiles  allowed  an  inter- 
nal consistency  check  to  determine  whether  the 
correct  bed  reflection  had  been  chosen.  A  three- 
dimensional  geometric  method  of  determining  the 
envelope  of  the  reflection  lobes  was  developed  for 
interpreting  the  data,  instead  of  the  differential 
method  used  by  previous  investigators.  This  analy- 
sis provided  bedrock  altitude  determinations  at 
every  node  of  a  200-meter  square  grid.  The  proba- 
ble error  in  the  inferred  bed  altitudes  was  estimated 
to  be  30  meters;  the  greatest  depth  was  370  meters 
below  sea  level.  (See  also  W89-03021)  (Author's 
abstract) 
W89-03022 


ROLE  OF  ICE  IN  THE  MORPHO-SEDIMEN- 
TOLOGIC  REGIME  OF  A  SHORELINE  IN 
THE  MIDDLE  SAINT  LAWRENCE  ESTUARY 
(LE  ROLE  DES  GLACES  DANS  LE  REGIME 
MORPHO-SEDIMENTOLOGIQUE  D'UN 

ESTRAN  DE  L'ESTUAIRE  MOYEN  DU  SAINT- 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J 
W89-03133 


OPERATIONS  FOR  AN  UNDER-ICE  ECOLO- 
GY PROGRAM, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H 
W89-03179 


INFLUENCE  OF  A  RIVER  PLUME  ON  THE 
SEA-ICE  MEIOFAUNA  IN  SOUTH-EASTERN 
HUDSON  BAY, 

Arctic  Biological  Station,  Ste.  Anne  de  Bellevue 

(Quebec). 

For  primary  bibliographic  entry  see  Field  2L 

W89-03I89 


MODELLING       SEASONALLY       FREEZING 
GROUND  CONDITIONS,  ««^irNU 

Bristol  Univ.  (England). 

M.  G.  Anderson,  and  K.  M.  Sambles 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A190  951 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

First  Interim  Report,  July  1987.  25p,  4  fig,  2  tab,  1 1 

ref.   Corps  of  Engineers  Contract  45-87-C-0036. 

Descriptors:     ♦Frost,     ♦Frozen    ground,     ♦Snow 
coyer,     ♦Maps,     ♦Snow,     ♦Distribution    patterns, 
Model    studies,    Data    interpretation,    Snowmelt 
Ice. 

Snow  and  frozen  ground  are  active  agents  influ- 
encing the  landscape  of  the  cold  regions  (high 
altitude  or  high  mountain  areas)  today.  Snow  accu- 
mulates and  then  melts  or  compacts.  Differential 
accumulation  and  melt,  due  to  external  climatic 
and  topographical  and  internal  physical  factors 
cause  spatial,  temporal,  and  physical  differences  in 
the  snowcover.  This  project  attempts  to  model  the 
spatial  distribution  of  snowcover  in  areas  experi- 
encing seasonally  frozen  ground.  A  meltrate  'con- 
tour' map  can  be  produced  using  the  meltrates 
derived.  Simple  linear  interpolation  between  points 
will  achieve  this.  The  depth  of  snow  is  required  for 
a  ground  temperature  model.  (See  also  W89-03383) 
(Lantz-PTT) 
W89-03331 

2D.  Evaporation  and  Transpiration 

EVAPOTRANSPIRATION  OF  PHREATO- 
PHYTES IN  THE  SAN  LUIS  VALLEY,  COLO- 
RADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
F.  L.  Charles. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-181086/ 
AS.  Price  codes:  A06  in  paper  copy;  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins.  Technical  Report  No.  48,  June 
1987.  107p,  25  fig,  26  tab,  59  ref,  4  append.  (M  S 
Thesis).  Contract  No.  14-08-0001-G895  and  14-08- 
0001-G1006.  Project  No.  USGS  G895-06  and 
G 1006-06. 

Descriptors:  ♦Phreatophytes,  ♦Evapotranspiration, 
♦Groundwater  level,  ♦Consumptive  use,  San  Luis 
Valley,  Colorado,  Greasewood,  Rabbitbrush,  Salt 
grass. 

The  San  Luis  Valley  of  south-central  Colorado 
contains    a    hydrologically    closed    basin    within 
which  a  water  salvage  project  has  been  planned 
and  is  partly  in  operation.  This  project's  goal  is  to 
pump   water  from  the   unconfined  (water  table) 
aquifer  which   would  otherwise  be  lost  through 
evapotranspiration  (ET)  from  the  native  rangeland. 
In  order  to  determine  the  proper  design  pumping 
rate   (which   will    affect   subsequent    water   table 
drawdown),  an  accurate  estimate  of  the  water  use 
of  these  plants  must  be  obtained.  The  basic  pur- 
poses of  this  research  were:  to  further  develop  and 
apply    gas   analysis    technology    for    making    ET 
measurements    from    phreatophytes;    to    compare 
these   measurements    with    measurements   of   ET 
taken  from  U.S.  Bureau  of  Reclamation  (USBR) 
lysimeters  operating  in  the  same  area;  and  to  ob- 
serve the  trends  in  ET  for  several  different  water 
table  depths  and  drawdown  conditions.  Measure- 
ment of  ET  in  this  area  was  carried  out  using  the 
chamber  method  during  several  periods  of  1985 
and  1986.  Measurements  were  made  of  greasewood 
(Sarcobatus   vermiculatus   Hook.   Torr.),  and  salt 
grass   (Distichlis   stricta    L.    Greene)   since   these 
plants  constitute  the  major  indigenous  vegetation 
of  the  Closed  Basin  plant  community.  At  a  site  of 
continuous    pumping    the    greasewood    plots    ap- 
peared to  suffer  a  reduction  in  ET,  whereas  the 
rabbitbrush  plots  exhibited  no  detectable  reduction 
in  ET  from  the  same  water  table  drawdown.  There 
appear  to  be  no  substantial  differences  in  the  ET  of 
greasewood   and   rabbitbrush   plots   between   two 
sites  where  the  groundwater  levels  have  historical- 
ly  been    1.25   meters   (m)   and   4.3   m.    Bare   soil 
evaporation   decreased   with   increasing  depth   to 
water  table.  Bare  soil  contributes  significantly  to 
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the  total  ET  of  greasewood  and  rabbitbrush  plots 
in  areas  of  shallow  water  table  (1.25  m).  A  direct 
comparison  shows  that  USBR  lysimeters  account- 
ed for  only  40  percent  of  the  mean  total  salt  grass 
ET  measured  by  the  chamber  over  a  period  of  77 
days.  Additional  discrepancies  in  ET  measured  by 
the  USBR  lysimeters  and  the  Chamber  at  the  same 
site  indicate  possible  erroneous  estimates  of  ET  by 
the  former  for  undisturbed  vegetation  in  the  sur- 
rounding plant  community.  (See  also  W89-02481) 
(USGS) 
W89-02478 

EVAPOTRANSPIRATION  OF  NATIVE  VEGE- 
TATION EM  THE  CLOSED  BASIN  OF  THE 
SAN  LUIS  VALLEY,  COLORADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
F.  L.  Charles,  J.  A.  Morgan,  and  W.  C.  Bausch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-181078/ 
AS.  Price  codes  A04  in  paper  copy;  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins,  Completion  Report  No.  143, 
June  1987.  52p,  24  fig,  5  tab,  13  ref,  append. 
Contract  No.  14-08-0O01-G895  and  14-08-0001- 
G1006.  Project  No.  USGS  G895-06  and  G1006-06. 

Descriptors:  *Phreatophytes,  'Evapotranspiration, 
'Groundwater  level,  'Consumptive  use,  San  Luis 
Valley,  Colorado,  Greasewood,  Rabbitbrush,  Salt 
grass. 

The  Closed  Basin  project  in  the  San  Luis  Valley  of 
south-central  Colorado  is  a  water  salvage  project 
now  under  construction.  Its  objective  is  to  pump 
and   salvage   water   from   the   unconfined   (water 
table)    aquifer    which    would    otherwise    be    lost 
through  evapotranspiration  (ET)  from  native  vege- 
tation. In  order  to  determine  the  proper  pumping 
rate  to  lower  the  water  table  correctly,  an  accurate 
estimate  of  the  ET  of  these  plants  must  be  ob- 
tained. The  purposes  of  this  research  were:  (1)  to 
further  develop  and  apply  gas  analysis  technology 
for  measuring  ET  from  native  vegetation;  (2)  to 
obtain  ET  measurements  on  representative  plants; 
(3)  to  compare  these  measurements  with  measure- 
ments of  ET  taken  from  U.S.  Bureau  of  Reclama- 
tion (USBR)  lysimeters  operating  in  the  same  area; 
and  (4)  to  observe  the  trends  in  ET  for  several 
different  water  table  depths.  Measurements  of  ET 
of  native  vegetation  were  carried  out  using  the  gas 
analysis  chamber  method  during  several  periods  of 
1985    and    1986.    Measurements    were    made    of 
greasewood     (Sarcobatus     vermiculatus     Hook. 
Torr.),     rabbitbrush     (Chrysothamnus     nauseosus 
Pall.   Britt),  and  salt  grass  (Distichlis  stricta  L. 
Greene).  These  plants  constitute  the  major  indige- 
nous vegetation  of  the  closed  basin  plant  communi- 
ty.  Both  plants  showed   reduced   ET  when   the 
water  table  was  lowered  below  4.8  meters.  There 
no  substantial  differences  in  the  ET  of  greasewood 
and  rabbitbrush  at  sites  where  the  groundwater 
levels  have  been  constant  historically  at  either  1.25 
meters  (m)  or  4.3  meters.  Measurements  on  bare 
soil  indicate  a  decrease  in  evaporation   with  an 
increase  in  depth  to  water  table.  It  was  also  found 
that  evaporation  from  bare  soil  contributes  signifi- 
cantly to  the  total  ET  of  greasewood  and  rabbit- 
brush in  areas  of  shallow  water  table  (1.25m).  (See 
also  W89-02478)  (USGS) 
W89-02481 


EVAPOTRANSPIRATION  RATES  AT  SELECT- 
ED SITES  IN  THE  POWDER  RIVER  BASIN, 
WYOMING  AND  MONTANA, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
L.  W.  Lenfest. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  82-4105,   1987.  23p,  9  fig,   17  tab,   11   ref. 

Descriptors:  'Evapotranspiration,  'Phreatophytes, 
•Wyoming,  'Montana,  Groundwater,  Alluvium, 
Powder  River  basin,  Blaney-Criddle  method, 
Northern  Great  Plains. 

Twelve  sites  were  chosen  for  a  study  of  evapotran- 
spiration in  the  Powder  River  basin  based  on  vari- 
ations in  topography  and  plant  communities,  geo- 


graphic location,  and  the  availability  of  ground- 
water data  at  the  sites.  Evapotranspiration  rates 
were  estimated  from  groundwater,  meteorological, 
and  vegetation  data  using  the  Blaney-Criddle 
method.  Five  of  the  sites  were  equipped  with 
digital  recorders  that  provided  continuous  ground- 
water level  data  at  the  sites  for  the  1978  growing 
season.  Evapotranspiration  was  estimated  monthly 
during  the  growing  season  and  ranged  from  0  to 
3.7  inches  per  month.  Total  evapotranspiration 
rates  for  the  growing  season  ranged  from  8.3  to 
14.9  inches.  Discharge  per  mile  of  stream  reach 
was  estimated  for  three  of  the  sites  and  ranged 
from  0.03  to  0.31  cubic  foot  per  second.  The  well 
records  for  the  remaining  seven  sites  consisted  of 
monthly,  or  less  frequent,  water-level  measure- 
ments. Evapotranspiration  rates  estimated  for  those 
months  for  which  water-level  data  were  available 
ranged  from  0  to  3.8  inches  per  month.  Only  one 
of  these  sites  had  monthly  water-level  measure- 
ments for  the  entire  growing  season;  a  total  of  9.7 
inches  of  evapotranspiration  was  estimated  for  the 
growing  season  at  this  site.  (USGS) 
W89-02524 


DETERMINATION  OF  EVAPORATION  AND 
SEEPAGE  LOSSES,  UPPER  LAKE  MARY 
NEAR  FLAGSTAFF,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02558 


INFLUENCE  OF  POTENTIAL  EVAPORATION 
ON  THE  VARIABILITIES  OF  SIMULATED 
SOIL  WETNESS  AND  CLIMATE, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Princeton,  NJ.  Geophysical  Fluid  Dynamics 
Lab. 

T.  L.  Delworth,  and  S.  Manabe. 
Journal  of  Climate,  Vol.  1,  No.  5,  p  523-547,  May 
1988.  15  fig,  4  tab,  25  ref,  2  append. 

Descriptors:  'Potential  evaporation,  'Remote  sens- 
ing, 'Evaporation,  'Climates,  'Model  studies, 
'Soil  water,  'Atmospheric  water,  'Air-earth  inter- 
face, Long-term  studies,  Temoral  variability. 

An   atmospheric   general   circulation   model   with 
prescribed  sea  surface  temperature  and  cloudiness 
was  integrated  for  50  years  to  study  atmosphere- 
land  surface  interactions.  The  temporal  variability 
of  model  soil  moisture  and  precipitation  has  been 
studied  in  an  effort  to  understand  the  interactions 
of  these  variables  with  other  components  of  the 
climate  system.  Temporal  variability  analysis  has 
shown  that  the  spectra  of  monthly  mean  precipita- 
tion over  land  are  close  to  white  at  all  latitudes, 
with  total  variance  decreasing  poleward.  In  con- 
trast,  the  spectra  of  soil   moisture   are   red   and 
become  more  red  with  increasing  latitude.  As  a 
measure  of  this  redness,  half  of  total  variance  of  a 
composite  tropical  soil  moisture  spectrum  occurs 
at  periods  longer  than  nine  months,  while  at  high 
latitudes,  half  of  the  total  variance  of  composite 
soil  moisture  spectrum  occurs  at  periods  longer 
than  22  months.  The  spectra  of  soil  moisture  also 
exhibit   marked   longitudinal   variations.   Through 
the  use  of  a  second  general  circulation  model  inte- 
gration with  prescribed  soil  moisture,  it  was  shown 
that  interactive  soil  moisture  may  substantially  in- 
crease summer  surface  air  temperature  variability. 
Soil  moisture  interacts  with  the  atmosphere  pri- 
marily through  the  surface  energy  balance.  The 
degree  of  soil  saturation  strongly  influences  the 
partitioning  of  outgoing  energy  from  the  surface 
between  the  latent  and  sensible  heat  fluxes.  Interac- 
tive soil  moisture  allows  larger  variations  of  these 
fluxes,  thereby  increasing  the  variance  of  surface 
air  temperature.  Because  the  flux  of  latent  heat  is 
directly    proportional     to    potential    evaporation 
under  conditions  of  sufficient  moisture,  the  influ- 
ence of  soil  moisture  on  the  atmosphere  is  greatest 
when  the  potential  evaporation  value  is  large.  This 
occurs  most  frequently  in  the  tropics  and  summer 
hemisphere  extratropics.  (Author's  abstract) 
W89-03308 


2E.  Streamflow  and  Runoff 


FIELD   STUDY    OF   EPHEMERAL   STREAM- 
AQUIFER  INTERACTION, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02349 

EPHEMERAL  RUNOFF  AND  GROUNDWAT- 
ER RECHARGE, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02350 


BLOUNTSTOWN    REACH,    APALACHICOLA 
RIVER,  MOVABLE-BED  MODEL  STUDY, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W 89-024 16 


JEFFERSON    BARRACKS    BRIDGE,    MOVA- 
BLE-BED MODEL  STUDY, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-02417 


HYDROLOGY  IN  PRACTICE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-02421 


SEDIMENT    TRANSPORT    IN    GRAVEL-BED 
RIVERS. 

Queen  Mary  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02430 


DIFFERENCES     BETWEEN     GRAVEL-     AND 
SAND-BED  RIVERS, 

Simons  and   Associates,   Inc.,  Fort  Collins,   CO. 
For  primary  bibliographic  entry  see  Field  2J. 

W89-02431 


RIVER    DYNAMICS,    FLOW    REGIME    AND 
SEDIMENT  TRANSPORT, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02432 


SEDIMENT  SUPPLY  TO  UPLAND  STREAMS: 
INFLUENCE  ON  CHANNEL  ADJUSTMENT, 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 

W89-02435 


TRANSPORT   PROCESSES   AT  THE  CATCH- 
MENT SCALE, 

Institute  of  Hydrology,   Powys  (Wales).   Fluvial 

Geomorphology  Unit. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02437 


SEDIMENT  BALANCE  CONSIDERATIONS 
LINKING  LONG-TERM  TRANSPORT  AND 
CHANNEL  PROCESSES, 

Northwest  Hydraulic  Consultants  Ltd.,  Edmonton 

(Alberta). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02438 


STATIC   ARMOUR   LAYERS   BY   SELECTIVE 
EROSION, 

Canterbury   Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02439 
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Field  2— WATER  CYCLE 


Group  2E— Streamflow  and  Runoff 

FIELD  MEASUREMENTS  IN  A  GRAVEL-BED 
RIVER  WHICH  CONFIRM  THE  THEORY  OF 
WHITE  ET  AL., 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02446 


MOUNTAIN  TORRENT  EROSION, 

Kyoto    Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-02447 


ENERGY  DISSIPATION  RATE  APPROACH  IN 
RIVER  MECHANICS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02453 


EXTREMAL     HYPOTHESES     APPLIED     TO 
RIVER  REGIME, 

Hydraulics  Research  Ltd.,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02454 


PROBLEMS  OF  BED  LOAD  TRANSPORT  IN 
BRAIDED  GRAVEL-BED  RIVERS, 

Lincoln  Coll.,  Canterbury  (New  Zealand).  Dept. 

of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02455 


INTERACTION  OF  BED  LOAD  TRANSPORT 
WITH  BARS, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).     Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  2J 

W89-02456 


TIME-VARYING  STOCHASTIC  MODEL  OF 
THE  FREQUENCY  AND  MAGNITUDE  OF 
BED  LOAD  TRANSPORT  EVENTS  IN  TWO 
SMALL  TROUT  STREAMS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2J 

W89-02459 


MODELLING  FLUVIAL  PROCESSES  IN 
STREAMS  WITH  GRAVEL  MINING, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
H.  H.  Chang. 

IN:  Sediment  Transport  in  Gravel-Bed  Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  977-988, 
7  fig,  6  ref. 

Descriptors:  'Model  studies,  'Mining  effects, 
•Mathematical  models,  "Channel  morphology, 
•Alluvial  channels,  'Channel  erosion,  Sediment 
transport,  Channel  scour,  Sediment  load,  Stream- 
now,  Environmental  effects,  Bed  load,  Sedimenta- 
tion, Gravel,  Fluvial  sediments. 

The  application  of  a  mathematical  model  in  evalu- 
ating stream  channel  changes  induced  by  gravel 
mining  is  described.  Analytically,  the  model  em- 
ploys, in  addition  to  the  ordinary  physical  relations 
governing  the  flow  and  sediment  transport  proc- 
esses, the  concept  that  an  alluvial  stream  is  con- 
stantly seeking  to  establish  equal  power  expendi- 
ture per  unit  channel  length.  If  the  energy  gradient 
is  approximated  by  the  water  surface  slope,  then 
uniform  power  expenditure  is  equivalent  to  a 
straight  water  surface  profile.  Based  upon  this  con- 
cept, channel  width  adjustment  is  such  that  the 
water  surface  profile  is  effectively  approached. 
While  equal  power  expenditure  along  the  channel 
is  the  direction  toward  which  each  stream  channel 
evolves,  the  adjustment  in  channel  width  under 
this  condition  is  not  necessarily  toward  streamwise 
uniformity  even  if  the  roughness  is  constant.  It  is 
illustrated  that  uniform  power  expenditure  is  some- 


times accomplished  by  significant  streamwise  vari- 
ation in  width.  A  physical  example  also  shows  that, 
even  in  the  vicinity  of  a  gravel  pit,  the  time  varia- 
tion in  width  can  be  much  greater  than  the  associ- 
ated change  in  channel  bed  elevation.  (See  also 
W89-02430)  (Author's  abstract) 
W89-02462 


SEEPAGE  STUDY  OF  A  15.3  MILE  SECTION 
OF  THE  CENTRAL  UTAH  CANAL,  PAHVANT 
VALLEY,  MILLARD  COUNTY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT. 

M.  Enright. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  Utah  Dept.  of  Natural  Resources  Tech 

Pub.  91,  1987.  24p,  3  fig,  3  tab,  2  ref. 

Descriptors:  *Canals,  *Utah,  *Seepage,  Water  loss 
Central  Utah  Canal,  Pahvant  Valley. 

Three  sets  of  seepage  measurements  were  made  at 
ten  canal  sites  and  at  all  turnouts  along  a  15.3-mile 
section  of  the  Central  Utah  Canal  during  the 
summer  of  1986.  The  total  loss  for  the  15.3-mile 
section  averaged  about  36  cubic  feet  per  second  or 
2.4  cubic  feet  per  second  per  mile.  The  nine  sub- 
sections were  grouped  into  five  reaches  of  one  or 
more  subsections  with  similar  losses  per  mile.  Av- 
erage losses  for  these  five  reaches  ranged  from  0  to 
4.1  cubic  feet  per  second  per  mile.  No  average 
gains  were  detected.  (USGS) 
W89-02469 


STATISTICAL  ANALYSES  OF  FLOOD  FRE- 
QUENCY, LOW-FLOW  FREQUENCY  AND 
FLOW  DURATION  OF  STREAMS  IN  THE 
PHILADELPHIA  AREA,  PENNSYLVANIA, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
A.  Voytik. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report   85-4008,    1986.   34p,  9  fig,   3  tab,   6  ref. 

Descriptors:  'Flood  frequency,  *Low  flow,  *Flow 
duration,  'Pennsylvania,  'Statistics,  Streamflow 
forecasting,  Philadelphia,  Wissahickon  Creek. 

Flood  frequency,  low-flow  frequency  and  flow- 
duration  analyses  were  computed  for  26  stream- 
gaging  stations  in  and  near  Philadelphia,  Pennsyl- 
vania. Data  were  obtained  from  21  continuous- 
recording  stations  and  five  stations  that  were  ini- 
tially continuous-recording  stations,  but  which 
were  subsequently  converted  to  crest-stage  sta- 
tions. The  annual  peak  flows  were  fitted  to  a  three- 
parameter  log-Pearson  Type  III  distribution  to  de- 
velop flood-flow-frequency  curves.  The  range  of 
annual  exceedance  probabilities  for  flood-frequen- 
cy distributions  will  vary  depending  on  record 
length.  Daily  discharges  for  all  stations  that  had 
five  or  more  years  of  record  were  statistically 
analyzed  by  digital  computer.  Low-flow  frequency 
and  flow-duration  data  for  these  stations  are  pre- 
sented in  tabular  form.  (USGS) 
W89-02492 


HISTORY  OF  ANNUAL  STREAMFLOWS 
FROM  THE  21  WATER  RESOURCES  RE- 
GIONS IN  THE  UNITED  STATES  AND 
PUERTO  RICO,  1951-83, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-02493 


DISCHARGE  RATINGS  FOR  CONTROL 
STRUCTURES  AT  MCHENRY  DAM  ON  THE 
FOX  RIVER,  ILLINOIS, 

Geological  Survey,  De  Kalb,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02494 


METHOD  FOR  DELINEATING  FLOOD- 
PRONE  AREAS  IN  THE  GREAT  BASIN  OF 
NEVADA  AND  ADJACENT  STATES, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 


sources Div. 

D.  E.  Burkham. 

Available  from  OFSS,  USGS,  Box  25425,  Denver 

CO  80225.  USGS  Water  Supply  Paper  2316,  1988* 

20p,  2  fig,  1  tab,  58  ref. 

Descriptors:  'Floods,  'Flood  frequency,  'Flood 
profiles,  'Flood  stages,  'Flood  mapping  methods, 
'Flood  hazards,  'Great  Basin,  Alluvial  fans, 
Ephemeral  streams,  Discontinuous  channels,  In- 
cised channels,  Mountain  channels. 

The  Great  Basin,  a  region  having  no  surface  drain- 
age to  the  ocean,  encompasses  about  210,000 
square  miles  in  and  adjacent  to  Nevada.  The  area  is 
characterized  by  many  north-trending  mountain 
ranges  and  intervening  valleys.  Stream  channels 
within  the  mountains  usually  are  well  defined  and 
steep.  Many  of  the  mountain  streams  diverge  into 
numerous  distributary  channels  upon  reaching  the 
alluvial  fan  at  the  canyon  mouth.  Others  are  dis- 
continuous near  the  apex  of  the  fan,  or  are  deeply 
entrenched  in  the  alluvial  deposits.  Larger  rivers 
normally  have  well  defined  channels  to  or  across 
the  valley  floors;  however,  they  all  terminate  at  a 
lake  or  playa.  Major  floods  can  result  from  snow- 
melt,  frontal  rain,  and  frontal  rain  on  snow,  and 
convective  rainfall  during  localized  thunderstorms. 
Dominant  flood  hazards  involve  inundation  by 
water,  high-flow  velocities,  erosion,  and  inunda- 
tion by  debris.  The  evaluated  methods  for  delineat- 
ing flood-prone  areas  are  grouped  into  five  general 
categories-detailed,  analytical,  physiographic,  his- 
torical, and  reconnaissance-that  range  in  level  of 
sophistication  from  comprehensive  to  approximate. 
The  suitability  of  each  method  depends  on  the 
specific  types  of  physiographic  setting  and  flood 
hazard  involved,  the  mapping  accuracy  desired, 
and  the  data  and  funding  available.  (USGS) 
W89-02500 


HYDROLOGY  OF  AREA  59,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  COLORADO  AND  WYO- 
MING, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

N.  G.  Gaggiani,  L.  J.  Britton,  and  D.  R.  Minges. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  85-153,  1987.  124p,  64  fig,  5  tab,  212  ref. 

Descriptors:  'Coal  mining,  'Lignite,  'River  basins, 
'Geohydrology,  'Water  quality,  'Areal  hydrogeo- 
logy,  'Climates,  'Colorado,  'Wyoming,  'South 
Platte  River  Basin,  Topography,  Areal  precipita- 
tion, Areal  hydrogeology,  Annual  floods,  Soil  clas- 
sification, Stream  classification,  Aquifer  systems, 
Rocky  Mountains,  Front  Range,  Laramie  Moun- 
tains, Northern  Great  Plains. 

A  nationwide  need  for  hydrologie  information  in 
coal-mined  areas  and  potential  coal  development 
areas  was  identified  with  the  enactment  of  the 
Surface  Mining  Control  and  Reclamation  Act  of 
1977  (Public  Law  95-87).  This  report,  one  in  a 
series  of  nationwide  coal  province  reports,  presents 
information  thematically  by  describing  single  hy- 
drologie topics  through  the  use  of  brief  texts  and 
accompanying  maps,  graphs,  or  other  illustrations. 
The  report  broadly  characterizes  the  hydrology  of 
Area  59  in  north-central  Colorado,  and  southeast- 
ern Wyoming.  The  report  area,  located  within  the 
South  Platte  River  basin,  covers  a  16,000  square 
mile  area  of  diverse  geology,  topography  and  cli- 
mate. This  results  in  contrasting  hydrologie  char- 
acteristics. (USGS) 
W89-02501 


ROUGHNESS  COEFFICIENTS  FOR  DENSELY 
VEGETATED  FLOOD  PLAINS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

G.  J.  Arcement,  and  V.  R.  Schneider. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  83-4247,   1987.  62p,  33  fig,  6  tab,  50  ref. 

Descriptors:    'Roughness   coefficient,    'Mannings 
equation,    'Channel    morphology,    'Flood   plains. 
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•Flow  resistance,  'Hydraulic  roughness,  Channel 
flow,  Hydraulic  friction,  Overland  flow,  Vegeta- 
tion effects,  Louisiana,  Mississippi,  Alabama. 

Although  much  research  has  been  done  on  Man- 
ning's roughness  coefficients  for  stream  channels, 
very  little  has  been  done  on  the  selection  of  rough- 
ness values  for  densely  vegetated  flood  plains.  In 
this  report  four  method  for  determining  roughness 
coefficients  for  flood  plains  are  examined  and  eval- 
uated. Field  data  were  collected  at  13  sites  on 
wide,  densely  vegetated  flood  plains  where  veri- 
fied n  values  were  known.  The  'vegetation  density' 
of  representative  sample  areas  was  measured  at 
each  site  for  use  in  determining  roughness  coeffi- 
cients. The  vegetation  density  method,  proved  to 
be  useful  in  determining  n  values  for  wide,  densely 
wooded  plains.  By  measuring  the  area  occupied  by 
tree  trunks  and  vegetation  in  a  representative 
sample  area,  the  vegetation  density  can  be  deter- 
mined. Using  the  vegetation  density  in  an  equation 
developed  from  Manning's  formula,  the  Manning's 
n  can  be  determined  for  the  representative  sample 
area.  (USGS) 
W89-02502 

TECHNIQUES  FOR  ESTIMATING  REGIONAL 
FLOOD  CHARACTERISTICS  OF  SMALL 
RURAL  WATERSHEDS  IN  THE  PLAINS 
REGION  OF  EASTERN  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

R.  K.  Livingston,  and  D.  R.  Minges. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO   80225.   USGS  Water  Sources  Investigations 

Report  87-4094,  1987.  72p,  18  fig,  19  tab,  59  ref. 

Descriptors:  *Storm  runoff,  *Rainfall-runoff  rela- 
tionships, *Small  watersheds,  *Model  studies, 
♦Frequency  analysis,  *Hydrograph  analysis,  *Sim- 
ulation  analysis,  *Bridge  design,  Thunderstorms, 
Regression  analysis,  Synthetic  hydrology,  Com- 
puter models,  Surface  runoff,  Precipitation  excess, 
Rainfall  intensity,  Antecedent  precipitation,  Cul- 
verts, Road  design,  Rain  gages,  Stream  gages. 

Recorded  and  synthetic  flood  data  for  52  water- 
sheds (35  in  Colorado  and  17  in  adjoining  States) 
were  analyzed  to  develop  regional  techniques  for 
estimating  the  magnitudes,  frequency,  volume,  and 
hydrograph  shape  of  floods  that  typically  occur  on 
small  rural  watersheds  in  the  plains  region  of  east- 
ern Colorado.  The  analysis  of  flood  magnitude  and 
frequency   included   21    flood-frequency   relations 
that   were  based   on   recorded   annual   peak   dis- 
charges,   2    flood-frequency    relations    that    were 
based  on  synthetic  annual  peak  discharges,  annual 
peak  discharges  (a  relation  could   not  be  deter- 
mined for  one  watershed).  Similarily,  the  analysis 
of  flood  volume  included  volumes  for  103  record- 
ed floods  and  4,391   synthetic   floods.   Synthetic 
flood  data  were  generated  from  long-term  rainfall 
data  from  National  Weather  Service  stations  and  a 
rainfall-runoff  model  calibrated  from  each  water- 
shed.  The   5-,    10-,   25-,   50-,   and    100-year   peak 
discharges  were  regionalized  using  ordinary  least- 
squares  and  generalized  least-squares  regressions. 
The  smallest  errors  of  prediction  were  obtained 
using  the  generalized  least-squares  regressions,  and 
the  relations  developed  included  the  independent 
variables  of  effective  drainage  area,  relief  factor, 
and  24-hour,   100-year  rainfall  intensity;  standard 
errors  of  prediction  ranged  from  35  to  50  percent. 
A  relation  was  developed  to  estimate  flood  volume 
from  peak  discharge;  the  standard  error  of  predic- 
tion was  78  percent.  To  develop  a  flood  hydro- 
graph  from  estimates  of  peak  discharge  and  flood 
volume,  a  dimensionless-hydrograph  technique  is 
presented   that   produces   synthetic   flood   hydro- 
graphs  very  similar  in  shape  to   recorded   flood 
hydrographs  (USGS) 
W89-02507 


TECHNIQUE  FOR  ESTIMATING  FLOOD- 
PEAK  DISCHARGE  AND  FREQUENCIES  ON 
RURAL  STREAMS  IN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

G.  W.  Curtis. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 


Report  87-4207,   1987.  84p,  9  fig,  5  tab,  26  ref. 

Descriptors:  *Flood  peak,  *Flood  frequency,  'Es- 
timating equations,  *Peak  discharge,  Regional 
analysis,  Hydrologic  equations,  Flood  discharge, 
Flood  recurrence  interval,  Flow  characteristics, 
Basin  characteristics,  Frequency  analysis,  Regres- 
sion analysis,  Peak  flow,  Flood  flow,  Flow, 
Streamflow,  Storm  runoff,  Surface  runoff,  Floods, 
Hydrology,  Streams,  Illinois,  Gaging  stations. 

Flood-peak  discharges  and  frequencies  are  present- 
ed for  394  gaged  sites  in  Illinois,  Indiana,  and 
Wisconsin  for  recurrence  intervals  ranging  from  2 
to  100  years.  A  technique  is  presented  for  estimat- 
ing flood-peak  discharges  at  recurrence  intervals 
ranging  from  2  to  500  years  for  nonregulated 
streams  in  Illinois  with  drainage  areas  ranging 
from  0.02  to  10,000  square  miles.  Multiple-regres- 
sion analyses,  using  basin  characteristics  and  peak 
streamflow  data  from  268  of  the  394  gaged  sites, 
were  used  to  define  the  flood-frequency  relation. 
The  most  significant  independent  variables  for  esti- 
mating flood-peak  discharge  are  drainage  area, 
slope,  rainfall  intensity  and  a  regional  factor.  Ex- 
amples are  given  to  show  a  step-by-step  procedure 
in  calculating  a  50-year  flood  for  a  site  on  an 
ungaged  stream,  a  site  at  a  gaged  location,  and  a 
site  near  a  gaged  location.  (USGS) 
W89-02512 


DRAINAGE  AREAS  IN  THE  JAMES  RIVER 
BASIN  IN  EASTERN  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02515 


VERTICAL  PROFILES  OF  VELOCITY  AND 
SUSPENDED  SEDIMENT  IN  STREAMS  NEAR 
MOUNT  ST.  HELENS,  WASHINGTON, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-02523 


WATER  RESOURCES  INVESTIGATIONS  IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  1987- 
1988, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02559 


in  the  resulting  runoff  and  streamflow.  Streamflow 
is  lowest  in  winter,  when  precipitation  at  higher 
altitudes  is  stored  as  snow,  and  greatest  in  summer, 
when  melting  snow  and  glacier  ice  augment  flow. 
Groundwater  seeps  and  springs  flowing  from  allu- 
vial fans  contribute  to  streamflow  year  round.  A 
groundwater  discharge  zone  of  particular  interest 
is  that  along  the  toe  of  the  Tsirku  River  alluvial 
fan,  20  miles  north  of  Haines.  During  winter,  the 
relatively  warm  (4  to  6  degrees  Celsius)  ground- 
water maintains  open  leads  in  a  reach  of  the  Chil- 
kat  River  downstream  from  the  fan.  This  ice-free 
reach  provides  favorable  spawning  habitat  for  a 
late  run  of  chum  and  coho  (silver)  salmon,  which 
in  turn  attracts  the  world's  largest  concentration  of 
bald  eagles  (more  than  3,000  birds).  The  principal 
source  of  recharge  to  the  groundwater  system  in 
the  fan  is  infiltration  from  the  Tsirku  River.  Sur- 
face and  groundwaters  are  chemically  similar,  cal- 
cium bicarbonate  types.  All  stream  samples  had 
dissolved-solids  concentrations  of  less  than  115 
milligrams  per  liter;  values  for  groundwater  were 
slightly  greater.  During  high  summer  flows,  the 
suspended-sediment  concentrations  of  the  glacially 
fed  Chilkat,  Tsirku,  and  Klehini  Rivers  ranged 
from  361  to  1,530  milligrams  per  liter  (6,360  to 
22,300  tons  per  day).  (USGS) 
W89-02565 


WATER  RESOURCES  INVESTIGATIONS  IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  1987- 
1988, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  9C. 

W89-02570 

WATER  RESOURCES  ACTIVITIES  OF  THE  U. 
S.  GEOLOGICAL  SURVEY  IN  TEXAS  -  FISCAL 
YEAR  1987, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9C. 

W89-02574 


WATER  LEVEL  MEASUREMENTS  1981-85 
AND  CHEMICAL  ANALYSES  1978-85,  RED 
RIVER  ALLUVIAL  AQUIFER,  RED  RIVER 
VALLEY,  LOUISIANA, 

Geological  Survey,  Alexandria,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02582 


EFFECTS  OF  FLUCTUATING  RIVER-POOL 
STAGES  ON  GROUNDWATER  LEVELS  IN 
THE  ADJACENT  ALLUVIAL  AQUIFER  IN 
THE  LOWER  ARKANSAS  RIVER,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02561 


HYDROLOGIC  RECONNAISSANCE  OF  THE 
CHILKAT  RIVER  BASIN,  SOUTHEAST 
ALASKA  (WITH  SPECIAL  REFERENCE  TO 
THE  BALD  EAGLE  CRITICAL  HABITAT  AT 
THE  TSIRKU  RIVER  ALLUVIAL  FAN), 
Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
E.  F.  Bugliosi. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  88-4023,   1988.  38p,  25  fig,  6  tab,   15  ref. 

Descriptors:  *Hydrologic  data,  *Data  collections, 
•Alaska,  *Chilkat  River,  *Tsirku  River,  Springs, 
Birds,  Bald  eagles,  Low  flow,  Alluvial  fan,  Stream- 
flow,  Salmon. 

The  Chilkat  River  basin  in  southeast  Alaska  is 
characterized  by  rugged,  highly  dissected  moun- 
tains with  steep-gradient  streams,  braided  rivers  in 
broad  alluvium-filled  valleys,  and  numerous  gla- 
ciers. A  wide  seasonal  range  in  temperature  and 
strong  orographic  effects  cause  variations  in  the 
amount  and  distribution  of  precipitation,  and  thus 


RAINFALL-RUNOFF  DATA  FOR  SOMERSET 
COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

J.  B.  Campbell. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-384,  1987. 

161p,  11  fig,  1  tab,  12  ref. 

Descriptors:  *New  Jersey,  *Rainfall,  *Stream  dis- 
charge, *Urban  runoff,  *Storm  runoff,  •Rainfall- 
runoff  relationships,  Urbanization,  Rainfall  rate, 
Flood  peak,  Somerset  County. 

Rainfall-runoff  data  are  presented  for  eight  urban- 
izing drainage  basins  in  Somerset  County,  New 
Jersey,  for  the  1980  through  1984  water  years.  In 
order  to  improve  the  existing  methods  for  estimat- 
ing flood-frequency  and  magnitude  throughout  the 
county,  and  to  assist  the  county  in  their  flood- 
monitoring  efforts  by  providing  real-time  data, 
rainfall-runoff  data  were  collected  and  a  data  base 
was  created.  The  rainfall-runoff  data  were  record- 
ed at  5-minute  intervals  and  were  stored  in  the 
U.S.  Geological  Survey,  New  Jersey  District  com- 
puter. Rainfall  data  were  collected  at  two  sites 
within  each  drainage  basin  in  order  to  improve 
areal  coverage  and  data  continuity.  Data  from 
eight  rainfall-runoff  gaging  stations  and  eight  auxil- 
iary rainfall  gages  are  summarized  in  this  report. 
Rainfall  and  runoff  data  for  selected  storms  also 
are  summarized.  (USGS) 
W89-02592 
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Field  2— WATER  CYCLE 


Group  2E— Streamflow  and  Runoff 

HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  AUSTIN  METROPOLITAN  AREA 
TEXAS,  1986, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C 

W89-02597 


COMPUTER-PROGRAM  DOCUMENTATION 
OF  AN  INTERACTIVE-ACCOUNTING  MODEL 
TO  SIMULATE  STREAMFLOW,  WATER 
QUALITY,  AND  WATER-SUPPLY  OPER- 
ATIONS IN  A  RIVER  BASIN, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-O260O 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1987  WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

M  A.  Moore,  T.  E.  Lamb,  and  L.  D.  Hauth. 
Available  from  OFSS,  USGS,  Box  25425,  Denver 
CO  80225.  USGS  Open-File  Report  88-301,  1988 
1  Hg,  3  tab,  3  ref. 

Descriptors:  'Interstate  compacts,  'Hydrologic 
data,  *Streamflow,  *Arkansas,  "Oklahoma,  Stream 
discharge,  Reservoir  storage,  Water  quality, 
Annual  yield,  River  basin. 

The  computed  annual  yield  and  deficiency  of  the 
subbasins  are  defined  in  the  Arkansas  River  Com- 
pact, Arkansas-Oklahoma,  are  given  in  tables. 
Actual  runoff  from  the  subbasins  and  depletion 
caused  by  major  reservoirs  in  the  compact  area  are 
also  given  in  tabular  form.  Monthly,  maximum, 
and  mean  discharges  are  shown  for  the  14  stream- 
flow  stations  used  in  computing  annual  yield. 
Water  quality  data  are  shown  for  two  sites  in  the 
compact  area.  (USGS) 
W89-026O2 


SYNOPTIC-SCALE  ASSESSMENT  OF  SUR- 
FACE RUNOFF, 

Pennsylvania  State  Univ.,   University   Park.   Inst. 

for  Research  on  Land  and  Water  Resources 

D.  A.  White,  G.  W.  Petersen,  J.  R.  Eyton,  and  C 

G.  Knight. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-008613. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche 

Report  No.  DOE/ER/602,  February  1987.  Final 

Report  for  Period  July  1,  1984-September  30,  1986 

123p,  17  fig,  7  tab,  30  ref,  4  append.  DOE  Grant 

DE-FG02-84ER60262. 

Descriptors:  *Runoff  forecasting,  'Surface  runoff, 
•Land  use,  'Mathematical  studies,  'Mahantango 
Creek,  'Synoptic  analysis,  Hydrologic  studies, 
Rainfall-runoff  relationships,  Pennsylvania,  Errors. 

The  development  and  validation  of  a  methodologi- 
cal approach  to  predicting  surface  runoff  over 
large  regions  is  considered.  The  Soil  Conservation 
Service  runoff  curve  number  procedure  was  modi- 
fied to  allow  for  areal  variation  of  land  use  and 
land  cover,  soils,  and  rainfall  over  a  regular-grid- 
ded  network.  Ten  rainfall  events,  from  the  period 
1973-1980,  were  selected  to  estimate  runoff  for  the 
Mahantango  Creek  watershed  (162  sq  mi)  in  south- 
central  Pennsylvania.  It  was  found  that  in  large 
magnitude  events,  runoff  was  severely  underesti- 
mated, while  in  smaller  events  both  over-  and 
underestimation  occurred.  Error  sources  arising 
from  both  data  input  and  model  structure  are  quali- 
tatively assessed.  It  is  concluded  that  the  synoptic 
methodology  is  useful  for  providing  an  initial  as- 
sessment of  high  runoff  areas  for  further  detailed 
hydrologic  investigation.  (Author's  abstract) 
W89-02703 


PRE-FEASIBILITY  ON  STREAMFLOW  GAUG- 
ING USING  RADIOISOTOPE  TRACER 
METHOD  FOR  KEMUMBU  AGRICULTURE 
DEVELOPMENT  AUTHORITY  (KADA), 


Unit  Tenaga  Nuklear,  Bangi  (Malaysia). 

D.  B.  Mohamad. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-701735. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche 

Report  No.  PPA/CR/6,  February  1983.  12p,  1  fig, 

3  ref. 

Descriptors:  'Streamflow,  'Gaging,  'Radioactive 
tracers,  'Tracer  studies,  'Radioisotopes,  'Data  ac- 
quisition, Irrigation  canals,  Mixing,  Stream  flow, 
Flow  profiles,  Fluorescein  dye,  Kelantan  River,' 
Malaysia,  Stream  gages. 

Streamflow  measurements  using  isotope  dilution 
techniques  were  proposed  for  the  Kelantan  River 
and  irrigation  canals  under  the  Kemubu  Agricul- 
ture Development  Authority  scheme  (Malaysia). 
The  success  of  this  experiment  depends  largely  on 
the  achievement  of  the  so-called  'good  mixing' 
conditions  of  tracers.  If  good  mixing  conditions  do 
not  exist,  the  results  obtained  may  be  erroneous.  It 
is  recommended  that  fluorescein  dyes  be  used  first 
to  assure,  visually,  that  good  mixing  of  tracers  is 
achievable.  The  application  of  radioactive  tracers 
for  flow  measurements  has  proven  successful  else- 
where, at  little  expense.  Tritium  may  not  be  suita- 
ble to  use  as  a  tracer  for  irrigation  canals  because  it 
may  interfere  with  the  groundwater  regime.  If 
tritium  is  widely  injected  into  the  system,  the  envi- 
ronment might  become  too  contaminated,  causing 
the  environmental  studies  to  be  no  longer  reliable 
(Lantz-PTT) 
W89-02713 


SURFACE  WATER  HYDROLOGY, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

A.  Szollosi-Nagy,  Z.  W.  Kundzewicz,  and  J. 
Cordova-Rodriguez. 

IN:  Hydrology  2000.  International  Association  of 
Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 
lingford,    England.    IAHS    Publication    No.    171 
1987.  p  9-15. 

Descriptors:  'Research  priorities,  'Surface  water, 
'Hydrologic  studies,  Rainfall-runoff  relationships, 
Water  pollution  effects,  Stochastic  hydrology, 
Lakes,  Hydrology,  Data  acquisition. 

Apart  from  rainfall-runoff  relationships,  anthropo- 
genic impacts,  and  deficiencies  of  statistical  and 
stochastic  hydrology,  there  are  several  further  spe- 
cific problems  relevant  to  surface  water  hydrology 
discussed  here,  that  may  direct  development  of  this 
subarea.  For  example,  the  assessment  of  volumes  of 
water  on  the  surface  of  the  Earth  and  underground 
is  neither  accurate  nor  reliable.  Assessment  of 
global  water  balance  has  relied  on  relatively  crude 
accounts  of  the  oceanic  phase  of  the  hydrological 
cycle  and,  in  particular,  evaporation  from  oceans 
and  precipitation  over  ocean  surfaces.  Even  the  net 
flow  of  water  from  land  to  ocean  has  not  yet  been 
precisely  evaluated.  Emergence  of  global  hydrolo- 
gy offers  challenging  studies  of  'teleconnections,' 
i.e,  high  correlations  between  values  of  hydrologi- 
cal variables  observed  in  remote  regions,  with  ac- 
count of  transport  time  lags.  There  is  a  clear  need 
to  break  down  barriers  between  different  subareas 
of  hydrology  and  between  hydrology  and  other 
sciences.  Lake  hydrology  will  probably  turn  fur- 
ther toward  the  application  of  hydrodynamic 
models,  particularly  in  three-dimensional  models 
that  consider  turbulence,  analysis  of  water  body/ 
bottom  sediment  interaction  and  more  generally 
the  connections  with  water  quality,  including  eu- 
trophication  problems.  (See  also  W89-02717) 
(Lantz-PTT) 
W89-02719 


EMERGING    ISSUES    IN    SURFACE    WATER 
QUALITY  RESEARCH, 

Geological  Survey,  Denver,  CO. 

For   primary   bibliographic   entry   see   Field    5G 

W89-02721 


KARST   WATER   TEMPERATURE   AND   THE 
SHAPING  OF  MALHAM  COVE,  YORKSHIRE, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02737 


FLOOD  PROBLEM  IN  PERSPECTIVE, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  4A 

W89-02744 


ASSESSING  THE  HEALTH  EFFECTS  OF 
FLOODS, 

Greater    London    Council    (England).    Dept     of 
Public  Health  Engineering. 
J.  Emery. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  245-261,  1  tab,  27  ref. 

Descriptors:  'Public  health,  'Flooding,  'Flood 
damage,  Surveys,  Cost-benefit  analysis,  Decision 
making,  Warning  systems,  Flood  protection,  Flood 
plain  management,  Great  Britain. 

Disaster  research  has  shown  that  floods  affect  the 
general  health  of  a  flooded  community,  and  these 
effects  may  last  for  several  years  after  the  event. 
Not  enough  is  known  at  present  to  determine 
accurately  the  extent  and  duration  of  flood  related 
health  problems  for  a  flood  prone  community 
Because  of  this  lack  of  knowledge,  such  problems 
are  not  included  in  British  assessments  of  potential 
flood  damage,  research  in  this  field  is  reveiwed, 
and  suggestions  are  made  of  circumstances  may 
reduce  or  aggravate  flood  related  ill-health.  Vari- 
ous research  methods  for  determining  health  ef- 
fects of  floods  are  outlined.  The  development  of 
the  questionnaire  used  by  the  Flood  Hazard  Re- 
search Center  is  discussed,  together  with  some 
early  results  from  its  use.  It  is  hoped  that  by 
studying  the  effects  of  different  flood  events  on 
different  communities,  a  pattern  of  flood  produced 
health  problems  will  be  established.  A  greater  un- 
derstanding of  the  health  effects  of  floods  may 
enable  their  incorporation  into  benefit  cost  calcula- 
tions, thereby  improving  the  decision-making  proc- 
ess. (See  also  W89-02743)  (Author's  abstract) 
W89-02757 


FORMULAS  FOR  VELOCITY,  SEDIMENT 
CONCENTRATION  AND  SUSPENDED  SEDI- 
MENT FLUX  FOR  STEADY  UNIDIRECTION- 
AL  PRESSURE-DRIVEN  FLOW, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-02779 


PEAK/RISK/CULVERT:  A  PROGRAM  TO 
COMPUTE  PEAK  FLOWS,  HYDROLOGIC 
RISK,  AND  CIRCULAR  CULVERT  SIZES  AT 
FOREST  ROAD  CROSSINGS, 

Bureau  of  Land  Management,  Roseburg,  OR. 
M.  Butler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-204086. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
BLM  Technical  Note  374,  November  1986.  37p,  16 
fig,  4  tab,  5  ref,  append. 

Descriptors:  "Rainfall-runoff         relationships, 

•Design  flow,  'Culverts,  'Hydraulics,  'Computer 
programs,  'Flood  peak,  Flow  velocity,  Flow  pro- 
files, Flow  measurement,  Flood  frequency,  For- 
ests, Design  flood. 

BASIC  computer  program  was  developed  to  aid 
the  hydrologist  (and  other  specialists  involved  in 
water  projects)  in  the  calculation  of  design  peak 
flows,  evaluation  of  hydrologic  risk,  and  selection 
of  circular  culverts.  The  program  was  written  for 
the  sizing  of  circular  culverts  at  forest  road  cross- 
ings, but  may  be  extended  to  other  applications 
such  as  bridges,  watershed  management  projects, 
and  other  uses  where  the  calculation  of  design 
events  and  hydrologic  risk  is  needed.  A  discussion 
of  each  subject  is  included  with  instructions  on 
how  to  use  the  program.  Example  problems  to 
illustrate  the  program.  The  peak  flow  portion  may 
be  adapted  to  other  locations  where  regional  flood 
frequency   equations   have   been   developed.   The 
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computational    methods    are    described    briefly. 

(Lantz-PTT) 

W89-02831 


INTENSIVE  SURVEY  OF  THE  FOX  RIVER 
BASIN  FROM  THE  WISCONSIN  STATE  LINE 
TO  OTTAWA,  ILLINOIS:  1982. 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
For  primary  bibliographic   entry  see   Field   5G. 
W89-02841 


NATIONAL  SURFACE  WATER  SURVEY:  NA- 
TIONAL STREAM  SURVEY  PHASE  I  -  PILOT 
SURVEY, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic   entry   see  Field   5G. 

W89-02842 

EXPERIMENTAL  GEOMORPHOLOGY 

(DRAINAGE  NETWORK,  PIEDMONT  AND 
CHANNEL  MORPHOLOGY), 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02847 


CHEMICAL  AND  BIOLOGICAL  SURVEY  OF 
LAKES  AND  STREAMS  LOCATED  IN  THE 
EMERALD  LAKE  WATERSHED,  SEQUOIA 
NATIONAL  PARK, 

California  Univ.,  Santa  Barbara.  Marine  Science 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02852 


INTENSIVE  SURVEY  OF  THE  KISHWAUKEE 
RIVER  AND  ITS  TRIBUTARIES,  1983. 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-02858 


EFFECTS  OF  GAS-PIPELINE  CONSTRUC- 
TION ON  THE  AQUATIC  ECOSYSTEM  OF 
CANADA  CREEK,  PRESQUE  ISLE  COUNTY, 
MICHIGAN, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-02861 


W89-02880 

CATCHMENT  EXPERIMENTS  IN  FLUVIAL 
GEOMORPHOLOGY:  A  REVIEW  OF  OBJEC- 
TIVES AND  METHODOLOGY, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
T.  P.  Burt,  and  D.  E.  Walling. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology.  Geo  Books,  Norwich,  England.  1984.  p 
3-18,  1  fig,  41  ref. 

Descriptors:  'Catchment  areas,  *Drainage,  *Geo- 
morphology,  *Fluvial  geomorphology,  Channel 
morphology,  Sediment  transport,  Stream  erosion. 

The  role  of  catchment  studies  in  fluvial  geomor- 
phology is  discussed  and  it  is  concluded  that  the 
use  of  catchment  experiments  will  continue.  The 
drainage  basin  provides  a  clearly  defined  function- 
al unit  for  the  study  of  fluvial  processes  within 
which  many  subsystems  exist  at  a  variety  of  scales. 
The  major  effects  of  this  functional  approach  in- 
clude: (1)  fluvial  geomorphology,  in  adopting  a 
systems  approach,  provides  a  broad  overlap  with 
many  other  environmental  science  disciplines,  and 
(2)  interaction  between  studies  of  contemporary 
catchment  processes  and  interest  in  current  system 
operation  has  determined  that  much  fluvial  geo- 
morphology is  now  conducted  without  any  strong 
regard  for  long-term  landform  development. 
Adoption  of  the  deductive  scientific  method  can  be 
seen  as  both  a  cause  and  effect  of  recent  changes  in 
fluvial  geomorphology.  The  adoption  of  statistical 
methods  has  led  to  a  theoretical  approach  in  which 
the  formulation  of  an  idealized  view  or  model  of 
reality  precedes  the  establishment  of  independent 
field  or  laboratory  experiments  designed  specifical- 
ly to  test  that  model.  The  major  divisions  of  this 
volume  reflect  a  trend  towards  integration  of  re- 
search within  the  drainage  basin  and  the  sections 
have  been  made  deliberately  broad,  given  the  diffi- 
culty of  providing  narrower  boundaries  across 
which  a  number  of  papers  would  straddle  uncom- 
fortably. It  is  observed  that  fluvial  geomorphology 
is  now  becoming  established  as  a  scientific  disci- 
pline; even  so,  without  continued  strict  attention  to 
all  aspects  of  scientific  methodology,  the  develop- 
ment of  models  applicable  to  catchment  landforms 
at  a  variety  of  temporal  and  spatial  scales  may 
prove  capable  of  interaction.  (See  also  W89-02880) 
(Miller-PTT) 
W89-02881 


CATCHMENT  EXPERIMENTS  IN  FLUVIAL 
GEOMORPHOLOGY. 

Proceedings  of  a  Meeting  of  the  International  Geo- 
graphical Union  Commission  on  Field  Experiments 
in  Geomorphology,  Exeter  and  Huddersfield,  UK, 
August  16-24,  1981.  Geo  Books,  Norwich,  Eng- 
land. 1984.  593p.  Edited  by  T.  P.  Burt  and  D.  E. 
Walling. 

Descriptors:  'Catchment  areas,  'Geomorphology, 
'Fluvial  geomorphology,  Channel  morphology, 
Sediment  transport,  Stream  erosion. 

Contributions  based  on  papers  presented  at  the 
August  1981  meeting  of  the  International  Geo- 
graphical Union  Commission  on  Field  Experiments 
in  Geomorphology,  and  on  field  experiments  vis- 
ited in  England  and  Wales,  are  reviewed.  The 
general  theme  of  the  meeting  was  'Catchment  Ex- 
periments in  Fluvial  Geomorphology'  and  specific 
topics  featured  include:  (1)  runoff  processes  and 
erosion  dynamics,  (2)  sediment  and  solute  yields, 
and  (3)  hillslope  and  channel  processes.  The  meet- 
ing generated  wide-ranging  discussion  on  both  the 
conceptual  framework  of  field  experiments  and  the 
techniques  and  operational  details.  A  common 
thread  running  through  the  discussion  held  during 
the  meeting  was  the  need  to  enhance  the  scientific 
status  of  fluvial  geomorphology  through  more  rig- 
orous application  of  scientific  method  in  all  its 
aspects  -  experimental  design,  measurement  tech- 
niques, and  data  analysis.  In  particular,  the  need  to 
establish  models  applicable  to  a  wide  range  of 
locations,  and  to  avoid  the  case  study  approach 
were  strongly  emphasized.  (See  W89-02881  thru 
W89-029 13)  (Miller-PTT) 


CONTROLS  ON  OVERLAND  FLOW  GENERA- 
TION, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
M.  G.  Anderson,  D.  Bosworth,  and  P.  E.  Kneale. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
21-34,  7  fig,  2  tab,  15  ref. 

Descriptors:  'Topography,  'Slopes,  'Rainfall- 
runoff  relationships,  'Fluvial  geomorphology, 
•Geomorphology,  'Runoff,  'Overland  flow, 
'Model  studies,  Catchment  areas,  Erosion. 

In  the  study  of  overland  flow,  there  are  two  ap- 
proaches that  can  be  taken:  (1)  the  application  of 
theories  that  are  applicable  to  specified  boundary 
and  hydraulic  conditions  of  natural  flow  on  hills- 
lopes,  and  (2)  the  identification  by  field  investiga- 
tions of  problems  with  calibrating  models  of  over- 
land flow.  The  apparent  dilemma  is  that  while 
various  theories  can  be  shown  to  be  suitable  for 
specific  conditions  of  overland  flow,  the  hydraulic 
parameters  vary  so  greatly  that  it  is  especially 
difficult  in  the  case  of  overland  flow  to  design 
relatively  simple  general  models  for  inclusion  in 
hydrological  models.  This  study  attempts  to  delim- 
it those  conditions  under  which  it  may  prove  possi- 
ble to  make  empirical  estimations  of  overland  flow 
responses,  and  those  conditions  demanding  a  much 
greater  detail  of  investigation  for  such  predictions 
to  be  successful.  It  is  demonstrated  that  such  a 
distinction  cannot  be  made  according  to  scale  cri- 
terion alone.  At  the  'larger  scale',  topography  is 
shown  to  be  an  important  determinant  regarding 
the  feasibility  of  estimating  overland  flow  using 
unit  hydrograph  techniques,  while  at  the  plot  scale 
the  detailed  group  of  topographic  variables  is 
shown  to  be  of  overriding  importance.  (See  also 
W89-02880)  (Miller-PTT) 


W89-02882 

PIPEFLOW  AND  PIPE  EROSION  IN  THE 
MAESNANT  EXPERIMENTAL  CATCHMENT, 
University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 
Geography. 

J.  A.  A.  Jones,  and  F.  G.  Crane. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
55-72,  5  fig,  4  tab,  14  ref. 

Descriptors:  'Wales,  'Pipe  erosion,  'Fluvial  geo- 
morphology, 'Soil  erosion,  'Piping,  'Catchment 
areas,  'Geomorphology,  Experimental  basins, 
Maesnant  basin. 

The  hydrological  role  of  natural  piping  in  a  humid 
upland  catchment,  using  the  Maesnant  basin  in 
mid-Wales  as  a  study  area,  was  investigated.  The 
research  involved  three  major  areas  of  enquiry:  (1) 
the  spatial  extent,  (2)  connectivity  and  relative 
importance  of  pipeflow  to  stream  discharge,  and 
(3)  the  factors  responsible  for  generating  pipeflow. 
In  addition,  the  use  of  bedload  traps  has  shown 
that  pipeflow  is  a  significant  agent  of  erosion.  The 
research  demonstrates  that  pipes  are  a  major 
source  of  runoff  in  this  catchment.  Great  variation 
between  pipes  is  revealed  suggesting  that  catego- 
ries of  flow  regime  need  to  be  expanded  consider- 
ably beyond  a  simple  division  into  ephemeral  and 
perennial.  (See  also  W89-02880)  (Author's  ab- 
stract) 
W89-02884 


FLOODPLAIN  RESPONSE  OF  A  SMALL 
TROPICAL  STREAM, 

Reading  Univ.  (England).  Dept.  of  Soil  Science. 
S.  Nortcliff,  and  J.  B.  Thornes. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
73-85,  6  fig,  1  tab,  9  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Geo- 
morphology, 'Fluvial  geomorphology,  'Runoff, 
•Flood  plains,  'Tropical  regions,  Streams,  Ero- 
sion, Brazil,  Overland  flow. 

The  runoff  dynamics  of  a  small  tropical  stream  are 
shown  to  be  dependent  on  activity  on  the  flood- 
plain  rather  than  to  hillslope  hydrology.  Quickflow 
is  almost  entirely  the  result  of  saturation  overland 
flow  from  floodplain  areas  immediately  adjacent  to 
the  channel.  Despite  seasonal  contrasts  in  precipi- 
tation, the  floodplain  retains  sufficient  moisture  in 
the  dry  season  for  its  runoff  response  to  remain 
constant  throughout  the  year.  The  floodplain  is  fed 
by  two  dominant  mechanisms,  lateral  inflow  from 
the  channel  and  groundwater  inflow  (as  opposed 
to  subsurface  stormflow)  from  beneath  the  inter- 
fluves.  Inputs  from  overbank  flow  are  important  in 
the  wet  season.  (See  also  W89-02880)  (Author's 
abstract) 
W89-02885 


PATTERN  OF  WASH  EROSION  AROUND  AN 
UPLAND  STREAM  HEAD, 

Geomorphological  Services  Ltd.,  Marlow  (Eng- 
land). 
For  primary  bibliographic  entry  see  Field  2J. 

W89-02886 


RUNOFF  AND  SEDIMENT  TRANSPORT  DY- 
NAMICS IN  CANADIAN  BADLAND  MICRO- 
CATCHMENTS, 

Scarborough  Coll.,  Westhill  (Ontario).  Dept.  of 
Geography. 

R.  B.  Bryan,  and  W.  K.  Hodges. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
115-131,  6  fig,  2  tab,  25  ref. 

Descriptors:  'Soil  erosion,  'Badlands,  'Gully  ero- 
sion, 'Geomorphology,  'Sediment  transport, 
'Canada,  'Rainfall-runoff  relationship,  Fluvial 
geomorphology,  Catchment  areas,  Small  water- 
sheds. Rainstorms,  Erosion.  Runoff. 
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Field  2— WATER  CYCLE 


Group  2E— Streamflow  and  Runoff 

The  major  components  of  runoff  and  sediment 
transport  in  badland  micro-catchments  are  de- 
scribed. Rainsplash  plays  an  important  role  in  sedi- 
ment entrainment  but  is  not  significant  in  sediment 
transport.  The  dominant  mode  of  sediment  trans- 
port on  all  lithologies  and  surfaces  is  surface  or 
sub-surface  runoff.  The  timing,  duration  and 
volume  of  runoff  discharge  are  critical  and  vary 
widely  on  different  lithologic  surfaces  and  with 
changes  in  antecedent  moisture  conditions.  Despite 
exhibiting  very  complex  patterns  of  water  and 
sediment  transport,  the  results  provide  a  good  basis 
for  understanding  the  variable  response  of  mesos- 
cale  catchments  to  typical  storm  events.  (See  also 
W89-02880)  (Author's  abstract) 
W89-02887 


RUNOFF  AND  SEDIMENT  PRODUCTION  IN 
A  SMALL  PEAT-COVERED  CATCHMENT: 
SOME  PRELIMINARY  RESULTS, 

Huddersfield  Polytechnic  (England).  Dept.  of  Ge- 
ography. 

T.  P.  Burt,  and  A.  T.  Gardiner. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology.  Geo  Books,  Norwich,  England.  1984   n 
133-151,  7  fig,  5  tab,  15  ref. 

Descriptors:  *Rainfall-runoff  relationships,  ♦Catch- 
ment areas,  *Geomorphology,  'Runoff,  *Erosion, 
•Fluvial  geomorphology,  'Peat,  Overland  flow, 
Soil  water,  Infiltration  capacity,  Sedimentation, 
England,  Sediment  yield. 

Runoff  and  sediment  production  in  a  small  peat- 
covered  catchment  on  the  blanket  peat  moorlands 
of  the  Southern  Pennines,  U.K.  is  discussed  with 
reference  to  the  contrasts  between  the  heavily- 
eroded  deep  peat  of  the  catchment  interfluves  and 
the  shallower  peat  of  the  sloping  Cotton  Grass 
moorlands.  Observations  of  overland  flow,  infiltra- 
tion capacity,  and  soil  moisture  status  all  suggest 
that  surface  runoff  is  dominant,  this  being  con- 
firmed by  hydrograph  analyses.  Clear  spatial  dif- 
ferences exist  in  the  contributing  area  of  surface 
runoff  in  the  two  types  of  peat  moorland  which  are 
reflected  in  the  production  of  sediment  at  the  two 
sites.  Suspended  sediment  transport  rates  are  con- 
sistently higher,  and  better  related  to  stream  dis- 
charge, at  the  heavily  eroded  peat  subcatchment 
(See  also  W89-02880)  (Author's  abstract) 
W89-02888 


HYDROLOGY  AND  WATER  QUALITY  OF  A 
DRAINED  CLAY  CATCHMENT,  LOCKLE 
PARK,  NORTHUMBERLAND, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

A.  C.  Armstrong. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984  d 
153-168,  5  fig,  4  tab,  19  ref.  ' 

Descriptors:  •Drainage  effects,  *Clays,  'Catch- 
ment areas,  'Water  quality,  Hydrology,  Soil  water, 
Fluvial  geomorphology,  England,  Mole  drainage! 
Geomorphology,  Runoff,  Erosion. 

Closely  spaced  drains  and  mole  drainage  treat- 
ments are  compared  to  the  natural  soil  water 
regime  on  a  sloping  clay  site.  The  dominant  natural 
water  movement  on  this  site  is  down  the  slope, 
within  the  plough  layer,  and  close  spaced  drains 
serve  only  to  intercept  this  How.  Mole  drainage, 
however,  lowers  the  natural  water  table  in  the  soil 
and  reduces  surface  flow.  The  undrained  areas 
discharge  as  much  runoff  by  plough  layer  and 
surface  layer  flow  as  is  removed  by  artificial  drain- 
age. There  was  no  evidence  that  artificial  drainage 
increased  the  nutrient  losses  from  the  site.  In  an 
arable  situation,  artificial  drainage  has  only  small 
effects  on  the  hydrological  output  from  the  site  as 
a  whole,  although  it  has  profound  effects  on  the 
soil  water  regime  within  the  site.  However,  with  a 
damaged  grass  sward,  the  almost  complete  elimina- 
tion of  surface  runoff  by  artificial  drainage  results 
in  a  marked  reduction  in  the  total  runoff  from 
drained  areas.  (See  also  W89-02880)  (Author's  ab- 
stract) 
W89-02889 


SURFACE  AND  SUBSURFACE  SOURCES  OF 
SUSPENDED  SOLIDS  IN  FORESTED  DRAIN- 
AGE BASINS  IN  THE  KEUPER  REGION  OF 
LUXEMBOURG, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Physical 

Geography  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  2J 

W89-02892 


SOURCES  OF  VARIATION  OF  SOIL  ERODI- 
BILITY  IN  WOODED  DRAINAGE  BASINS  IN 
LUXEMBOURG, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Physical 

Geography  and  Soil  Science. 

For  primary  bibliographic  entry  see  Field  2J 

W89-02893 


MICROEROSION  PROCESSES  AND  SEDI- 
MENT MOBILIZATION  IN  A  ROADBANK 
GULLY  CATCHMENT  IN  CENTRAL  OKLA- 
HOMA, 

Oxford  Polytechnic  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J 
W89-02894 


WATER  AND  SEDIMENT  DYNAMICS  OF  THE 
HOMERKA  CATCHMENT, 

Polish   Academy   of  Sciences,    Krakow.    Inst,   of 

Geography  and  Spatial  Organization. 

For  primary  bibliographic  entry  see  Field  2J 

W89-02895 


SOURCES  OF  SEDIMENT  AND  CHANNEL 
CHANGES  IN  SMALL  CATCHMENTS  OF  RO- 
MANIA'S HILLY  REGIONS, 

Institutul  de  Geografie,  Bucharest  (Romania). 
For  primary  bibliographic  entry  see  Field  2J 
W89-02896 


DEVELOPMENT  OF  FIELD  TECHNIQUES 
FOR  ASSESSMENT  OF  RIVER  EROSION  AND 
DEPOSITION  IN  MID-WALES,  UK, 

Institute  of  Hydrology,  Powys  (Wales). 
For  primary  bibliographic  entry  see  Field  2J 
W89-02898 


SOME  IMPLICATIONS  OF  SMALL  CATCH- 
MENT SOLUTE  STUDIES  FOR  GEOMOR- 
PHOLOGICAL  RESEARCH, 

Coventry    (Lanchester)     Polytechnic    (England). 
Dept.  of  Geography. 
I.  D.  L.  Foster,  and  I.  C.  Grieve. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.   1984    n 
359-378,  5  fig,  6  tab,  31  ref. 


Descriptors: 

•Catchment      areas, 

•Geomorphology,  *Solutes,  England,  SoU  water 

Rivers,  Denudation 


Small     watersheds,     *Weathering, 
Fluvial      geomorphology, 


The  role  of  small  drainage  basin  studies  in  geomor- 
phological  research  is  highlighted  with  reference 
to  a  small  catchment  experiment  in  Midland  Eng- 
land. Detailed  chemical  analysis  relating  to  precipi- 
tation, through-fall,  soil  water  and  river  water 
samples  permits  evaluation  of  predominant  weath- 
ering processes,  and  calculation  of  rates  of  process 
operation.  Comparison  of  such  studies  with  other 
environments  enables  broad  regional  controls  on 
denudation  rates  to  be  identified.  (See  also  W89- 
02880)  (Author's  abstract) 
W89-02902 


HYDROCHEMICAL  CHARACTERISTICS  OF  A 
DARTMOOR  HILLSLOPE, 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

A.  G.  Williams,  J.  L.  Ternan,  and  M.  Kent. 
IN:  Catchment   Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.   1984.  d 
379-398,  8  fig,  4  tab,  26  ref. 

Descriptors:    *Slopes,    *England,    'Geochemistry, 
•Water  chemistry,  'Model  studies,  'Geomorpho- 


logy, Catchment  areas,  Hydrologic  models,  Soil 
water,  Rain,  Overland  flow,  Runoff,  Fluvial  geo- 
morphology. 

A  hydrological  model  for  a  thick  regolith  charac- 
teristically found  on  the  hillslopes  of  the  Dartmoor 
granite,  where  the  slope  regolith  thicknesses  in 
excess  of  20  m  have  been  recorded  in  reservoir  site 
investigations,  is  proposed.  The  model  is  based  on 
research  in  the  Narrator  Brook  Catchment,  S.W 
Dartmoor  and  considers  the  effects  of  four  alterna- 
tive interflow  pathways  on  the  stream  water  chem- 
istry. When  the  solute  composition  of  the  waters 
was  plotted  on  stability  diagrams,  a  clear  contrast 
between  the  four  interflow  pathways  was  evident. 
Weathering  of  silicate  minerals  on  the  slope  crest 
was  tending  to  gibbsite,  while  the  other  pathways 
tended  to  kaolinite.  A  deep  interflow  pathway  was 
very  similar  in  composition  to  the  spring  waters. 
These  results  indicate  that  weathering  is  probably 
rapid  and  controlled  by  rain/soil  water  interac- 
tions. (See  also  W89-02880)  (Miller-PTT) 
W 89-02903 


MAGNITUDE  AND  FREQUENCY  CHARAC- 
TERISTICS OF  SUSPENDED  SEDIMENT 
TRANSPORT  IN  DEVON  RIVERS, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02904 


FLOW   PROCESSES  AND  RIVER  CHANNEL 
MORPHOLOGY, 

University   of  East  Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2J 

W89-02910 


INFLUENCE  OF  VEGETATION  ON  STREAM 
CHANNEL  PROCESSES, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J 
W89-02911 


STREAM  RESPONSE  TO  FLASH  FLOODS  IN 
UPLAND  SCOTLAND, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Geogra- 
phy. 

A.  Werritty. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984  n 
537-560,  11  fig,  3  tab,  22  ref. 

Descriptors:  'Stream  erosion,  'Channel  morpholo- 
gy, *Geomorphology,  'Scotland,  'Flash  floods, 
Rivers,  Channeling,  Flow,  Fluvial  geomorpho- 
logy, Streams. 

Three  years'  observations  on  a  short  reach  of  Dor- 
back  Burn,  Cairngorm,  Scotland  demonstrate  great 
complexity  in  the  pattern  of  channel  adjustments  to 
flow  regime  in  gravel-bed  rivers.  This  paper  exam- 
ines the  scale  and  pattern  of  channel  adjustment, 
the  geomorphologic  significance  of  flash  floods  in 
such  rivers,  and  the  pattern  of  recovery  following 
a  flash  flood.  The  sequence  of  competent  flows  and 
the  state  of  the  channel  prior  to  a  given  flood  event 
are  shown  to  be  important  controls  of  channel 
adjustment.  (See  also  W89-02880)  (Author's  ab- 
stract) 
W89-02912 


EXPERIMENTAL  METHOD  IN  GEOMOR- 
PHOLOGY, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 
M.  Church. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984  n 
563-580,  1  fig,  29  ref. 

Descriptors:  •Geomorphology,  'Channel  mor- 
phology, 'Channel  erosion,  Catchment  areas, 
Catchment  basins,  Hydrology,  Statistical  analysis, 
Fluvial  geomorphology. 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


Criteria  for  a  scientific  experiment  are  shown  and 
examples  of  work  on  river  channel  behavior  and 
sediment  mobilization  are  used  to  illustrate  the 
nature  of  experimental  enquiry  in  geomorphology. 
Statistical  methods  are  used  in  order  to  demon- 
strate the  covariability  of  observations,  to  account 
for  incidental  variability  introduced  by  extraneous 
conditions,  and  to  judge  whether  or  not  the  data 
support  the  hypotheses.  Proper  statistical  design 
must  be  considered  for  this.  In  the  classification  of 
geomorphological  experiments  of  Slaymaker  et  al., 
types  I  (direct  manipulation  of  landscape)  and  III 
(stratified  observations)  qualify  as  genuine  experi- 
ments. Scale  change  is  an  important  tool  to  extend 
the  range  of  type  I  experiments.  Geomorphologi- 
cal enquiry  begins  with  the  development  of  con- 
cepts from  prior  work.  A  hybrid  type  I/III  type 
experiment  turns  out  to  be  most  feasible.  Special 
attention  is  given  to  catchment  experiments,  of 
which  there  is  a  long  tradition  in  the  cognate 
science  of  hydrology,  since  they  appear  especially 
suitable  for  many  geomorphological  enquiries.  (See 
also  W89-02880)  (Miller-PTT) 
W89-02913 


OHIO  STREAM  REGIONALIZATION 

PROJECT:  A  COMPENDIUM  OF  RESULTS, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02932 


QUANTITY  AND  QUALITY  OF  STORM 
RUNOFF  FROM  THREE  URBAN  CATCH- 
MENTS IN  BELLEVUE,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03000 


ESTIMATING  MAGNITUDE  AND  FREQUEN- 
CY OF  FLOODS  FOR  WISCONSIN  URBAN 
STREAMS, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
D.  H.  Conger. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4005, 
December  1986.  18p,  3  fig,  8  tab,  8  ref. 

Descriptors:  *Flood  frequency,  *Rainfall-runoff 
relationships,  *Wisconsin,  "Urban  hydrology,  'Re- 
gression analysis,  *Flood  peak,  Drainage  areas, 
Imprevious  areas,  Catchment  areas,  Flood  dis- 
charge. 

Equations  for  estimating  magnitude  and  frequency 
of  floods  for  Wisconsin  streams  with  drainage 
basins  containing  various  amounts  of  existing  or 
projected  urban  development  were  developed  by 
flood-frequency  and  multiple-regression  analyses. 
Multiple-regression  techniques  were  used  to  devel- 
op equations  for  estimating  flood  frequencies  at 
ungaged  urban  sites.  The  flood-frequency  equa- 
tions are  based  on  data  from  32  urban  gaging 
stations,  including  19  crest-stage  gages  and  13  rain- 
fall-runoff gaging  stations.  Significant  characteris- 
tics in  the  equations  are  drainage  area  and  impervi- 
ous area.  Standard  errors  of  estimate  for  the  re- 
gression equations  ranged  from  32%-39%.  Sepa- 
rate equations  were  developed  for  Milwaukee 
County.  The  USGS  Distributed  Routing  Rainfall- 
Runoff  Model-Version  II  was  used  to  extend 
records  by  synthesis  for  the  13  rainfall-runoff 
urban  stations.  (Author's  abstract) 
W89-030O3 


NATURAL  FLOW  AND  WATER  CONSUMP- 
TION IN  THE  MILK  RIVER  BASIN,  MON- 
TANA AND  ALBERTA,  CANADA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  E.  Thompson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4006, 
(1986).  40p,  1 1  fig,  12  tab,  19  ref. 

Descriptors:  *Streamflow,  *Water  use,  *Milk 
River,    'Montana,    'Alberta,    Irrigation    require- 


ments, Municipal  water,  Domestic  water,  Govern- 
mental interrelations,  Surface-groundwater  rela- 
tions, Evaporation,  Agriculture. 

A  study  was  conducted  to  determine  the  differ- 
ences between  natural  and  nonnatural  Milk  River 
streamflow,  to  delineate  and  quantify  the  types  and 
effects  of  water  consumption  on  streamflow,  and 
to  refine  the  current  computation  procedure  into 
one  which  computes  and  apportions  natural  flow. 
Water  consumption  consists  principally  of  irrigated 
agriculture,  municipal  use,  and  evapotranspiration. 
Mean  daily  water  consumption  by  irrigation 
ranged  from  10  cu  ft/sec  to  26  cu  ft/sec  in  the 
Canada  part  and  from  6  cu  ft/sec  to  41  cu  ft/sec  in 
the  US  part.  Two  Canadian  municipalities  con- 
sume about  320  acre-ft  and  one  US  municipality 
consumes  about  20  acre-ft  yearly.  Evaporation 
from  the  water  surface  comprises  80%  0  90%  of 
the  flow  reduction  in  the  Milk  River  attributed  to 
total  evapotranspiration.  The  current  water-budget 
approach  for  computing  natural  flow  of  the  Milk 
River  where  it  reenters  the  US  was  refined  into  an 
interim  procedure  which  includes  allowances  for 
man-induced  consumption  and  a  method  for  appor- 
tioning computed  natural  flow  between  the  US  and 
Canada.  The  refined  procedure  is  considered  inter- 
im because  further  study  of  flow  routing,  tributary 
inflow,  and  man-induced  consumption  is  needed 
before  a  more  accurate  procedure  for  computing 
natural  flow  can  be  developed.  (Author's  abstract) 
W89-03004 


REGIONALIZATION  OF  WINTER  LOW- 
FLOW  CHARACTERISTICS  OF  TENNESSEE 
STREAMS, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
R.  H.  Bingham. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4007, 
1986.  88p.  33  fig,  15  ref,  4  append,  2  plates  in 
pocket. 

Descriptors:  'Tennessee,  'Streamflow,  'Low 
flow,  'Seasonal  variation,  'Regional  analysis,  Re- 
gression analysis,  Streamflow  depletion,  Transmis- 
sivity,  Surface-groundwater  relations,  Drainage 
area,  Catchment  areas,  Geology,  Surface  runoff. 

Procedures  were  developed  for  estimating  winter 
(December-April)  low  flows  at  ungaged  stream 
sites  in  Tennessee  based  on  surface  geology  and 
drainage  area  size.  One  set  of  equations  applies  to 
West  Tennessee  streams,  and  another  set  applies  to 
Middle  and  East  Tennessee  streams.  The  equations 
do  not  apply  to  streams  where  flow  is  significantly 
altered  by  the  activities  of  man.  Standard  errors  of 
estimate  of  equations  for  West  Tennessee  are  22% 
-  35%  and  for  middle  and  East  Tennessee  31%  - 
36%.  Statistical  analyses  indicate  that  summer  low- 
flow  characteristics  are  the  same  as  annual  low- 
flow  characteristics,  and  that  winter  low  flows  are 
larger  than  annual  low  flows.  Streamflow-reces- 
sion  indexes,  in  days  per  log  cycle  of  decrease  in 
discharge,  were  used  to  account  for  effects  of 
geology  on  low  flow  of  streams.  The  indexes  in 
Tennessee  range  from  32  days/log  cycle  for  clay 
and  shale  to  350  days/log  cycle  for  gravel  and 
sand,  indicating  different  aquifer  characteristics  of 
the  geologic  units  that  contribute  to  streamflows 
during  periods  of  no  surface  runoff.  Streamflow- 
recession  rate  depends  primarily  on  transmissivity 
and  storage  characteristics  of  the  aquifers,  and  the 
average  distance  from  stream  channels  to  basin 
divides.  Geology  ai  '  drainage  basin  size  are  the 
most  significant  variables  affecting  low  flow  in 
Tennessee  streams  according  to  regression  analy- 
ses. (Author's  abstract) 
W89-03005 


ESTIMATING  GENERALIZED  SKEW  OF  THE 
LOG-PEARSON  TYPE  III  DISTRIBUTION 
FOR  ANNUAL  PEAK  FLOODS  IN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

K.  A.  Oberg,  and  D.  M.  Mades. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    86-4008, 


1987.  42p,  5  fig,  3  tab,  13  ref,  1  plate  in  pocket. 

Descriptors:  'Flood  peak,  'Illinois,  'Probability 
distribution,  'Statistical  analysis,  Gaging  stations, 
Flood  forecasting,  Flood  recurrence  interval, 
Mathematical  analysis. 

Four  techniques  for  estimating  generalized  skew  in 
Illinois  were  evaluated:  (1)  a  generalized  skew  map 
of  the  US;  (2)  an  isoline  map;  (3)  a  prediction 
equation;  and  (4)  a  regional-mean  skew.  Peak-flow 
records  at  730  gaging  stations  having  10  or  more 
annual  peaks  were  selected  for  computing  station 
skews.  Station  skew  values  ranged  from  -3.55  to 
2.95,  with  a  mean  of -0.11.  Frequency  curves  com- 
puted for  30  gaging  stations  in  Illinois  using  the 
variations  of  the  regional-mean  skew  technique  are 
similar  to  frequency  curves  computed  using  a  skew 
map  developed  by  the  US  Water  Resources  Coun- 
cil (WRC).  Estimates  of  the  50-,  100-,  and  500-yr 
floods  computed  for  29  of  these  gaging  stations 
using  the  regional-mean  skew  techniques  are 
within  the  50%  confidence  limits  of  frequency 
curves  computed  using  the  WRC  skew  map.  Al- 
though the  three  variations  of  the  regional-mean 
skew  technique  were  slightly  more  accurate  than 
the  WRC  map,  there  is  no  appreciable  difference 
between  flood  estimates  computed  using  the  vari- 
ations of  the  regional-mean  technique  and  flood 
estimates  computed  using  the  WRC  skew  map. 
(Peters-PTT) 
W89-03006 


USE  OF  LINEAR  COMPARTMENTAL  SIMU- 
LATION APPROACH  FOR  QUANTITATIVE 
INTERPRETATION  OF  ISOTOPE  DATA 
UNDER  TIME  VARIANT  FLOW  CONDITIONS, 

International    Atomic    Energy    Agency,    Vienna 

(Austria).  Div.  of  Research  and  Labs. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-03017 


FLOODS  IN  CENTRAL  TEXAS,  AUGUST  1-4, 
1978, 

E.  E.  Schroeder,  B.  C.  Massey,  and  E.  H.  Chin. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1332,  1987.  39p,  27  fig,  15  tab, 
18  ref. 

Descriptors:  'Floods,  'Texas,  Rainfall,  Storms, 
Rivers,  Flood  peak,  Streamflow,  Flood  damage, 
Tropical  Storm  Amelia. 

Catastrophic  floods  caused  by  record  rainfall  oc- 
curred in  central  Texas  during  August  1-4,  1978. 
Torrential  rain  initiated  by  the  remnants  of  tropical 
storm  Amelia  fell  over  south-central  Texas  during 
August  1-3,  and  very  intense  rain  due  to  the  inter- 
action between  the  cold  front  and  maritime  air 
mass  fell  over  north-central  Texas  on  August  3-4. 
Rainfall  of  more  than  48  inches  near  Medina  in 
south-central  Texas  established  a  new  United 
States  record  of  extreme  point  rainfall  for  a  72- 
hour  period.  Major  flooding  occurred  on  the 
Medina  and  Guadalupe  Rivers.  Severe  to  minor 
flooding  occurred  on  the  Brazos,  Llano,  Peder- 
nales,  and  Nueces  Rivers.  Floods  with  recurrence 
intervals  in  excess  of  100  years  and  recordsetting 
peak  discharges  were  observed  at  several  stream- 
flow  stations.  Thirty  three  lives  were  lost  and  total 
damages  reportedly  exceeded  $110  million.  (Au- 
thor's abstract) 
W89-03025 


HYDROLOGY,  GEOMORPHOLOGY,  AND 
DAM-BREAK  MODELING  OF  THE  JULY  15, 
1982,  LAWN  LAKE  DAM  AND  CASCADE  LAKE 
DAM  FAILURES,  LARIMER  COUNTY,  COLO- 
RADO, 

Geological  Survey,  Lakewood,  CO. 
For  primary  bibliographic  entry  see  Field  8A. 
W 89-03027 


RUNOFF  CHARACTERISTICS  AND  WA- 
SHOFF  LOADS  FROM  RAINFALL-SIMULA- 
TION EXPERIMENTS  ON  A  STREET  SUR- 
FACE   AND    A    NATIVE    PASTURE    IN    THE 
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Group  2E— Streamflow  and  Runoff 

DENVER  METROPOLITAN  AREA,  COLORA- 
DO, 

Geological  Survey,  Arvada,  CO. 
M.  H.  Mustard,  S.  R.  Ellis,  and  J.  W.  Gibbs. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1441,  1987.  30p,  21  fig,  10  tab 
10  ref. 

Descriptors:  *Storm  runoff,  'Urban  hydrology, 
•Simulated  rainfall,  *Urban  runoff,  'Pastures! 
•Colorado,  Statistical  analysis,  Flushing,  Rainfali 
intensity,  Experimental  design,  Water  quality. 

Rainfall  simulation  studies  were  conducted  in  con- 
junction with  the  Denver  Regional  Urban  Runoff 
Program  to:  (1)  Compare  runoff  quantity  and  qual- 
ity  from   two   different   intensities   of  rainfall   on 
impervious  plots  having  identical  antecedent  con- 
ditions, (2)  document  a  first  flush  of  constituent 
loads  in  runoff  from   1,000-square-foot  street -sur- 
face plots,  (3)  compare  runoff  characteristics  from 
a  street  surface  subjected  to  simulated  rainfall  with 
those  from  a  69-acre  urban  basin  of  mixed  land  use 
subjected  to  natural  rainfall,  (4)  perform  statistical 
analysis  of  constituent   loads  in   the  runoff  with 
several  independent  variables,  and  (5)  compare  the 
quantity  and  quality  of  runoff  from  400-square-foot 
plots  of  native  grasses  used  for  pasture  and  subject- 
ed to  simulated  rainfall  with  that  from  a  405-acre 
basin  covered  with  native  grasses  used  for  pasture 
and  subjected  to  natural  rainfall.  A  first  flush  of 
constituent  loads  occurred  for  most  constituents  in 
the  runoff  from  most  rainfall  simulations  on  the 
street  surface;  however,  a  first  flush  did  not  occur 
in  the  runoff  from  simulated  rainfall  on  the  pasture. 
Intensity  of  rainfall  and  total  rainfall  are  important 
variables  determining  constituent  loads.  The  design 
of  the  experiment  was  such  that  intensity  of  rainfall 
and  total  rainfall  were  highly  correlated,  this  pre- 
cluding the  development  of  useful  regression  equa- 
tions  to   predict    washoff  loads.    The   quality   of 
runoff  from  the  simulated  rainfall  on  the  pasture 
was  influenced  by  the  disturbed  perimeters  of  the 
plots,  however,  the  runoff-to-rainfall  ratios  of  the 
simulated  storms  fell   within   the  range  of  ratios 
measured  for  natural  storms  over  the  adjacent  405- 
acre  basin.  (Author's  abstract) 
W89-03036 


DIVERSITY  OF  THE  PARASITE  ASSEM- 
BLAGE OF  FUNDULUS  ZEBRINUS  IN  THE 
PLATTE  RIVER  OF  NEBRASKA, 

Nebraska  Univ.-Lincoln.  School  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H 
W89-03062 


HYPORHEIC  HABITAT  OF  RIVER  ECOSYS- 
TEMS, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 
Station. 

J.  A.  Stanford,  and  J.  V.  Ward 
Nature  NATUAS,  Vol.  335,  No.  1,  p  64-66,  Sep- 
tember 1988.  2  fig,  2  tab,  18  ref. 

Descriptors:  *Invertebrates,  *Rivers,  *Hyporheic 
zone,  'Ecology,  Gravel-bed  rivers,  Riverine  ani- 
mals, Biotic  productivity,  Montana,  Surface- 
groundwater  relations. 

Contemporary  river  ecology  is  based  primarily  on 
biogeochemical  studies  of  the  river  channel  and 
interactions  with  shoreline  vegetation,  even  though 
most  rivers  have  extensive  floodplain  aquifers  that 
are  hydraulically  connected  to  the  channel.  The 
hyporheic  zone,  the  interstitial  habitat  penetrated 
by  riverine  animals,  is  characterized  as  being  spa- 
tially limited  to  no  more  than  a  few  meters,  in  most 
cases  centimeters,  away  from  the  river  channel. 
However,  riverine  invertebrates  were  collected  in 
hundreds  per  sample  within  a  grid  of  shallow  (10 
m)  wells  located  on  the  floodplain  up  to  2  km  from 
the  channel  of  the  Flathead  River,  Montana.  Pre- 
liminary mass  transport  calculations  indicated  that 
nutrients  discharged  from  the  hyporheic  zone  may 
be  crucial  to  biotic  productivity  in  the  river  chan- 
nel. The  strength  and  spatial  magnitude  of  these 
interactions  demonstrate  an  unexplored  dimension 
in  the  ecology  of  gravel-bed  rivers.  (Author's  ab- 
stract) 


W89-03122 

HYDROLOGIC  DESIGN  METHODOLOGIES 
FOR  PREFEASIBILITY  STUDIES  OF  SMALL- 
SCALE  HYDRO  AT  UNGAUGED  SITES, 

Acres  International  Ltd.,  Niagara  Falls,  NY. 
For  primary  bibliographic  entry  see  Field  7A 
W89-03129 


MODELING  OF  TOTAL  NITROGEN  IN  RIVER 
USING  THE  QUANTITY-QUALITY  MODEL 
CEQUEAU  (MODELISATION  DE  L'AZOTE 
TOTAL  EN  RIVIERE  A  L'AIDE  DU  MODELE 
QUANTITE-QUALITE  CEQUEAU), 
Institut  National  de  la  Recherche  Scientifique 
Sainte-Foy  (Quebec).  ' 

For  primary  bibliographic  entry  see  Field  5B 
W89-03130 


MATHEMATICAL  HYDRAULIC  MODEL  OF 
THE  RIVER  NENE  ~  A  CANALIZED,  AND 
HEAVILY  CONTROLLED  RIVER, 

Queen  Mary  Coll.,  London  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A 

W89-03141 


PREDICTING  THE  EFFECTS  OF  A  PESTICIDE 
RELEASE  TO  THE  RHINE  RIVER, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  5C 
W89-03159 


INFLUENCE  OF  A  RIVER  PLUME  ON  THE 
SEA-ICE  MEIOFAUNA  IN  SOUTH-EASTERN 
HUDSON  BAY, 

Arctic  Biological  Station,  Ste.  Anne  de  Bellevue 

(Quebec). 

For  primary  bibliographic  entry  see  Field  2L 

W89-03189 


MODIFICATION  AND  ASSESSMENT  OF  AN 
INDEX  OF  BIOTIC  INTEGRITY  TO  QUANTI- 
FY STREAM  QUALITY  IN  SOUTHERN  ON- 
TARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  4C 
W89-03211 


HYDROLOGIC  AND  RIPARIAN  INFLUENCES 
ON  THE  IMPORT  AND  STORAGE  OF 
COARSE  PARTICULATE  ORGANIC  MATTER 
IN  A  PRAIRIE  STREAM, 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H 
W89-03214 


CORRESPONDENCE  BETWEEN  ECORE- 
GIONS  AND  SPATIAL  PATTERNS  IN 
STREAM  ECOSYSTEMS  IN  OREGON, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2H 

W89-03223 


BIOGENIC  GASES  AND  THE  OXIDATION 
AND  REDUCTION  OF  CARBON  IN  AMAZON 
RIVER  AND  FLOODPLAIN  WATERS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  E.  Richey,  A.  H.  Devol,  S.  C.  Wofsy,  R. 
Victoria,  and  M.  N.  G.  Riberio. 
Limnology  and  Oceanography  LIOCAH,  Vol   33 
No.  4,  Part  1,  p  551-561,  July  1988.  6  Tig,  3  tab,  42 
ref.  NSF  Grants  DEB  81-07522,  BSR  83-16359  and 
NASA  Grants  NAGW-71,  NAG1-55. 

Descriptors:  *Amazon  River,  •Oxidation-reduc- 
tion potential,  'Organic  carbon,  'Flood  plains, 
Fluctuations,  Rivers. 

The  oxidation  and  reduction  of  organic  carbon  in 
mainstem,  tributary,  and  floodplain  waters  of  the 
Amazon  River  system  were  examined  by  analyzing 


the  distributions  of  free  dissolved  C02,  02,  CH4 
and  N20.  Concentrations  of  C02  ranged  from  150 
microM  in  the  Amazon  mainstem  to  200-300 
microM  in  aerobic  environments  and  up  to  1  000 
microM  in  oxygen-depleted  environments  of' the 
floodplain.  Apparent  oxygen  use  ranged  from  80  to 
250  microM.  Methane  was  highly  supersaturated 
with  respect  to  atmospheric  equilibrium.  Concen- 
trations ranged  from  0.06  microM  in  the  mainstem 
t0c  |°°  "iicroM  on  the  floodplain.  Concentrations 
ot  N20  were  slightly  supersaturated  in  the  main- 
stem  (about  13  nanoM)  but  were  undersaturated  on 
the  floodplain  (averaging  9  nanoM).  Fluxes  calcu- 
lated from  these  concentrations  indicated  decom- 
position of  about  1600  g  C/m-yr  of  organic  carbon 
in  Amazon  floodplain  waters.  Analysis  of  relation- 
ships between  CH4,  02,  and  C02  concentrations 
indicated  that  about  50%  of  carbon  mineralization 
on  the  floodplain  is  anaerobic,  with  20%  lost  to  the 
atmosphere  as  CH4.  The  predominance  of  anaero- 
bic metabolism  leads  to  consumption  of  N20  on 
the  floodplain.  Elevated  concentrations  of  CH4  in 
the  mainstem  probably  reflect  input  from  the 
floodplain,  while  high  levels  of  C02  in  the  main- 
stem  are  derived  from  a  combination  of  floodplain 
drainage  and  in  situ  respiration.  (Author's  abstract) 
W89-03247 


MEASURING    WATER    CLARITY    WITH    A 
BLACK  DISK, 

Ministry  of  Works  and   Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  7B 

W89-03251 


KINETIC  CONTROL  OF  DISSOLVED  PHOS- 
PHATE IN  NATURAL  RIVERS  AND  ESTU- 
ARIES: A  PRIMER  ON  THE  PHOSPHATE 
BUFFER  MECHANISM, 

Lamont-Doherty  Geological  Observatory  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2K 
W89-03253 


FRESHWATER  AND  MARINE  COUPLING  IN 
ESTUARIES  OF  THE  MISSISSIPPI  RIVER 
DELTAIC  PLAIN, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

C.  J.  Madden,  J.  W.  Day,  and  J.  M.  Randall. 
Limnology  and  Oceanography  LIOCAH,  Vol   33 
No.  4,  Part  2,  p  982-1004,  July  1988.  13  fig,  2  tab! 
94  ref.  NOAA  Grant  NA  85AA-D-5G141. 

Descriptors:  'Limnology,  'Estuaries,  'Mississippi 
River,  'Deltas,  Saline-freshwater  interfaces,  Sea- 
sonal variation,  Lakes,  Rivers. 

The  coupling  of  freshwater  and  marine  environ- 
ments in  coastal  Louisiana,  the  nature  of  physical 
changes  that  occur  in  estuarine  systems,  the  biolog- 
ical responses  to  these  changes,  and  the  ways  that 
biology  determines  the  physical  structure  of  the 
environment  are  described.  The  estuaries  of  Louisi- 
ana's Mississippi  River  deltaic  plain  exhibit  sharp 
physical  and  biological  contrasts  due  to  their  dif- 
ferent  successional   stages  in   delta  development. 
The    Atchafalaya-Fourleague    Bay   complex   is   a 
young  deltaic   system   with   high   freshwater  and 
sediment   inputs.   The  area   has  been  undergoing 
rapid  land  building  since  1973.  The  Barataria  Basin 
estuary  occupies  a  deltaic  land  mass  which  formed 
over  2000  B.P.  and  has  since  been  isolated  from 
riverine  inflow  and  sediment  renewal.  It  is  experi- 
encing a  high  rate  of  land  loss.  A  comparison  of 
these  estuaries  offers  an  excellent  opportunity  to 
observe  coupling  of  freshwater  and  marine  envi- 
ronments at  the  extremes  of  their  scale  of  interac- 
tion. In  the  Atchafalaya  system,  riverine  input  is 
highly  seasonal,  and  the  estuary  receives  most  of 
its  sediment  input  and  high  loadings  of  nutrients 
during  spring.  However,  high  turbidity  and  colder 
temperatures  limit  phytoplankton  during  this  time. 
During  the  period  of  low  flow  in  summer  and  fall, 
Gulf  of  Mexico  waters  dominate  Fourleague  Bay 
and    provide    an    important    interlude    of  clearer 
water  when  riverborne  and  regenerated  nutrients 
can  be  maximally  exploited  by  phytoplankton.  The 
Barataria  Basin  estuary  does  not  exhibit  the  strong 
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seasonality  found  in  Fourleague  Bay.  Barataria  re- 
ceives no  direct  riverine  input,  and  the  main  hy- 
drologic  inputs  are  precipitation  and  upland  runoff. 
The  Barataria  estuary  depends  on  organic  produc- 
tion and  resuspended  lake  bottom  sediments  for 
much  of  the  marsh  building  that  occurs.  Therefore, 
in  the  Barataria  system,  tides,  gulf  water  levels  and 
wind-driven  resuspension  are  much  more  impor- 
tant to  maintenance  of  the  wetland.  The  upper 
basin  is  heavily  impacted  by  nutrient  runoff  from 
urban  and  agricultural  areas  and  is  eutrophic. 
Lower  Barataria  Basin  remains  in  a  more  natural 
state.  Despite  being  at  opposite  ends  of  the  delta 
life  cycle,  both  estuaries  are  highly  productive  and 
perform  similar  functions  as  important  nursery 
grounds  for  juvenile  marine  and  estuarine  fishes. 
(Author's  abstract) 
W89-03271 


FERTILITY  AND  DISTURBANCE  GRADI- 
ENTS: A  SUMMARY  MODEL  FOR  RIVERINE 
MARSH  VEGETATION, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03294 


HYDROCHORY  AND  REGENERATION  IN  A 
BALD  CYPRESS-WATER  TUPELO  SWAMP 
FOREST, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03295 


RESULTS  OF  A  SHORT-TERM  TOXICITY 
STUDY  FOR  THREE  ORGANIC  CHEMICALS 
FOUND  IN  NIAGARA  RIVER  DRINKING 
WATER, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). Environmental  and  Occupational  Toxicology 
Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03310 


FLOOD  INUNDATION  MODELLING  USING 
MILHY, 

Bristol  Univ.  (England). 

M.  G.  Anderson,  and  L.  Singleton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  AD-A192  729. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

First  Interim  Report,  December  1987.  28p,  10  fig, 

10  tab,  3  ref. 

Descriptors:  'Flooding,  *Model  studies,  *Flood 
routing,  Channels,  Flood  protection,  Banks,  Hy- 
drographs. 

The  objectives  for  the  work  reported  here  are:  (i) 
the  inclusion  and  evaluation  of  alternative  geomet- 
ric definitions  for  channel  segment  inter-flow;  (ii) 
the  evaluation  of  the  legitimacy  of  routing  channel 
segments  separately  downstream,  to  better  model 
in  and  out  of"  bank  flows;  (iii)  the  establishment  of  a 
working  Fulda  data  set  for  evaluation  of  out-of- 
bank  conveyance  schemes;  and  (iv)  the  installation 
of  SUN  Work  Station  and  transfer  of  HYMO  to  a 
UNIX  operating  system.  Work  undertaken  in  the 
six  month  period  to  December  1987:  out  of  bank 
flood  convergence;  redefinition  of  channel  geome- 
try to  incorporate  in  and  out  of  bank  flow;  applica- 
tion to  hydrograph  generation;  separate  routing  of 
channel  and  flood  plain  water;  and  establishment 
of  the  Fulda  data  set.  (Lantz-PTT) 
W89-03330 


2F.  Groundwater 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  SOUTHWESTERN  GROUND 
WATER  ISSUES. 

Albuquerque,  New  Mexico.  March  23-25,  1988. 
National  Water  Well  Association,  Dublin,  OH. 
1988.  602  p. 

Descriptors:  'Symposium,  'Conferences,  'Geohy- 
drology,  'Water  pollution  effects,  'Groundwater 
monitoring,  'Groundwater  management,  Regional 


development,  Regional  analysis,  Soil  water,  Hy- 
drocarbons, Organic  compounds,  Aquifers, 
Groundwater,  Hydrology. 

The  FOCUS  Conference  on  Southwestern  Ground 
Water  Issues  was  held  in  Albuquerque,  New 
Mexico,  March  23-25,  1988.  Presented  by  the  As- 
sociation of  Ground  Water  Scientists  and  Engi- 
neers with  the  support  of  more  than  20  co-spon- 
sors, the  conference  focused  on  major  topics  in 
hydrogeology.  Sessions  were  devoted  to:  south- 
western groundwater  management,  regional  hy- 
drogeology, investigative  techniques  in  ground- 
water, vadose  zone  investigations,  impacts  of  un- 
derground storage  tanks,  dealing  with  petroleum 
hydrocarbons  and  other  organic  chemicals  in 
groundwater,  impacts  of  agricultural  activities  and 
impacts  of  mining  activities  on  groundwater.  Geos- 
cientists,  engineers  and  other  interested  profession- 
als from  the  public  and  private  sectors  attended  the 
meeting  to  expand  their  knowledge  of  southwest- 
ern groundwater  issues.  (See  also  W89-02363)  (Au- 
thor's abstract) 
W89-02331 


USE  OF  A  REGIONAL  GROUND-WATER 
FLOW  MODEL  FOR  WATER  RIGHTS  ADMIN- 
ISTRATION IN  A  SOUTHWEST  ALLUVIAL 
BASIN, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-02332 


TRANSITION  FROM  GROUND-WATER 
MINING  TO  INDUCED  RECHARGE  IN  GEN- 
ERALIZED HYDROGEOLOGIC  SYSTEMS, 

Leggette,  Brashears  and  Graham,  Inc.,  Albuquer- 
que, NM. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02337 


QUANTITY  AND  QUALITY  OF  RECHARGE 
TO  THE  OGALLALA  AQUIFER  FROM  URBAN 
RUNOFF, 

Brandes  (R.J.)  Co.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  4C. 

W  89-02  340 


IMPACT  OF  THE  NEWPORT-INGLEWOOD 
STRUCTURAL  ZONE  ON  HYDROGEOLOGIC 
MITIGATION  EFFORTS:  LOS  ANGELES 
BASIN,  CALIFORNIA, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
S.  M.  Testa,  E.  C.  Henry,  and  D.  Hayes. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  181- 
203,  10  fig,  10  ref. 

Descriptors:  'Water  pollution  treatment,  'Water 
pollution  control,  'Los  Angeles  basin,  'Geohydro- 
logy,  'Groundwater  monitoring,  'Water  quality, 
Water  chemistry,  Planning,  Aquifers,  Hydrology. 

The  Newport-Inglewood  structural  zone  has  a 
major  multi-faceted  impact  on  groundwater  occur- 
rence, regime,  quality  and  usage  in  the  South  Coast 
area  The  Los  Angeles  Basin,  of  California.  Delin- 
eation and  designation  of  the  numerous  water- 
bearing zones,  and  overall  understanding  of  the 
geologic  and  hydrogeologic  conditions  encoun- 
tered in  the  vicinity  of  this  structural  zone  is  essen- 
tial to  implementing  aquifer  remediation  and  reha- 
bilitation strategies.  A  synopsis  of  the  regional 
geologic  and  hydrogeologic  setting  with  respect  to 
stratigraphy,  structure  and  groundwater  occur- 
rence, chemistry,  quality  and  usage,  is  presented. 
The  level  of  mitigation  warranted  in  relation  to  the 
area's  hydrogeologic  past,  present  and  future 
groundwater  use  is  discussed.  (See  also  W89- 
02331)  (Author's  abstract) 
W89-02342 


STATEWIDE       GROUNDWATER      QUALITY 
MONITORING  NETWORK  DESIGN, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02343 


RANDOM  SURVEY  OF  VOC'S,  PESTICIDES 
AND  INORGANICS  IN  ARIZONA'S  DRINK- 
ING WATER  WELLS, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02344 


MEASUREMENT  OF  GROUNDWATER  VE- 
LOCITY WITH  A  COLORIMETRIC  BORE- 
HOLE DILUTION  INSTRUMENT, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-02345 


IMPROVED  FRESH  WATER  ASSESSMENT  IN 
SAND  AQUIFERS  UTILIZING  GEOPHYSICAL 
WELL  LOGS, 

ResTech  Houston,  Inc.,  TX. 

R.  P.  Alger,  and  C.  W.  Harrison. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.     National 

Water  Well  Association,  Dublin,  OH.  1988.  p  281- 

310,  13  fig,  4  tab,  20  ref,  3  append. 

Descriptors:  'Aquifer  testing,  'Borehole  geophys- 
ics, 'Resistivity,  'Water  quality,  'Well  logs,  'Geo- 
physics, Groundwater  monitoring,  Regional  analy- 
sis, Water  resources  development,  Geohydrology, 
Hydrology,  Aquifers,  Groundwater,  Analytical 
methods,  Hardness,  Conductivity. 

Evaluation  of  wells  drilled  for  fresh  water  presents 
special  problems  in  log  analysis.  In  such  analyses 
the  problem  is  not  to  distinguish  between  two 
types  of  fluid,  as  in  the  evaluation  of  oil  prospects, 
but  to  determine  the  quality  and  quantity  of  water 
that  may  be  obtained  from  various  strata.  It  has 
previously  been  shown  that  apparent  formation 
factor  in  freshwater  sands  is  sensitive  to  three 
factors:  porosity,  water  resistivity,  and  effective 
grain  size.  Therefore,  values  of  porosity  and  true 
resistivity  are  inadequate  to  predict  formation 
water  resistivity.  An  alternative  solution  utilizes 
true  resistivity,  flushed  zone  resistivity,  and  mud 
filtrate  resistivity  to  determine  formation  water 
resistivity.  In  addition,  permeability  may  be  deter- 
mined from  porosity,  formation  water  resistivity, 
and  true  resistivity.  Utilization  of  water  resistivity 
and  SP  derived  activity  provides  an  improved 
determination  of  total  dissolved  solids  and  also 
yields  a  water  hardness  index.  Applications  include 
the  determination  of  formation  water  quality,  per- 
meability (transitivity),  yield,  and  volume  (storati- 
vity).  This  methodology  is  easily  quantified  and 
can  be  used  on  an  area  wide  basis  for  regional 
resource  assessment.  (See  also  W89-02331)  (Au- 
thor's abstract) 
W89-02347 


FIELD  SIMULATION  OF  WASTE  IMPOUND- 
MENT SEEPAGE  IN  THE  VADOSE  ZONE, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02348 


FIELD  STUDY  OF  EPHEMERAL  STREAM- 
AQUIFER  INTERACTION, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

W.  B.  Cox,  and  D.  B.  Stephens. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.     National 

Water  Well  Association,  Dublin,  OH.  1988.  p  337- 

358,  11  fig,  7  ref. 

Descriptors:  'Ephemeral  streams,  'Surface- 
groundwater  relations,  'New  Mexico,  *Rio 
Puerco,  'Rio  Salada,  'Infiltration,  'Groundwater 
recharge,  Groundwater  monitoring,  Monitoring 
wells,  Aquifers,  Model  studies,  Hydrology,  Geo- 
hydrology, Seasonal  variation,  Alluvial  channels. 

Ephemeral  streams,  the  Rio  Puerco  and  Rio 
Salado,  north  of  Socorro,  NM,  near  Interstate-25 
were  instrumented  to  investigate  infiltration  and 
groundwater  recharge  due  to  channel  seepage. 
Monitor  wells,  neutron  access  holes  and  stream 
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stage  recorders  provided  information  to  character- 
ize the  nature  of  stream  aquifer  interaction  and  to 
quantify  recharge.  The  Rio  Puerco  has  a  relatively 
well-defined  channel  with  a  small  width  to  depth 
ratio.  The  Rio  Puerco  flows  in  response  to  both 
winter  and  summer  precipitation,  as  well  as  spring 
runoff.  The  stream  carries  a  large  suspended  sedi- 
ment load  which  results  in  the  development  of  a 
clogging  layer  on  the  channel  bottom.  The  Rio 
Salado  has  a  large  width-depth  ratio  and  a  braided 
channel  filled  mostly  with  permeable  sand  and 
gravel.  The  Rio  Salado  flows  mostly  in  the 
summer  in  response  to  thunderstorms.  The  results 
show  that  hydraulic  connection  to  the  underlying 
aquifer  is  highly  variable  on  the  Rio  Puerco.  For 
the  Rio  Salado,  hydraulic  connection  during 
streamflow  is  highly  dependent  on  depth  to 
groundwater  and  localized  channel  characteristics. 
THe  results  are  relevant  to  conceptual  models  of 
stream-aquifer  interaction,  calculated  channel  and 
canal  losses,  and  numerical  modeling  of  flow  and 
solute  transport  in  groundwater  systems.  (See  also 
W89-02331)  (Author's  abstract) 
W89-02349 


EPHEMERAL  RUNOFF  AND  GROUNDWAT- 
ER RECHARGE, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

R.  J.  Heggen. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  359- 

364,  1  fig,  6  ref. 

Descriptors:  'Ephemeral  streams,  'Surface- 
groundwater  relations,  'Runoff,  *Rainfall-runoff 
relationships,  'Groundwater  recharge,  'Infiltra- 
tion, Groundwater  monitoring,  Groundwater  man- 
agement, Groundwater  movement,  Hydrology, 
Geohydrology,  Perched  aquifers,  Alluvial  chan- 
nels. 

Surface  infiltration  rates  were  measured  in  the 
Albuquerque,  New  Mexico  region.  More  than  100 
split  ring  tests  were  carried  out  over  a  variety  of 
soil,  cover  type  and  density,  and  land  use  condi- 
tions. The  primary  objective  of  the  study  was  the 
estimation  of  direct  runoff  from  storm  events. 
Complementary  to  that  objective  was  the  determi- 
nation of  the  fate  of  infiltrated  water.  Ephemeral 
channel  beds,  generally  uniform  sand  with  inter- 
spersed lenses  of  clay,  have  infiltration  rates  an 
order  of  magnitude  above  those  of  the  surrounding 
terrain.  Channel  losses  are  not  as  much  limited  by 
the  surface  infiltration  rate  as  they  are  by  the  flow 
duration  before  bed  sealing  and  the  capacity  of  the 
subsurface  voids.  Initial  observations  indicate  that 
whereas  ephemeral  runoff  tends  to  be  rapidly  ab- 
stracted, only  in  special  cases  does  this  water 
progress  to  the  groundwater.  More  commonly, 
water  is  retained  near  the  surface  by  (1)  a  perched 
aquiclude  lens,  and/or  (2)  the  adsorptive  forces  of 
the  channel  media.  Subsequently  the  majority  of 
the  water  is  lost  to  evaporation.  Of  significance  to 
water  management  is  that  while  transmission  losses 
from  ephemeral  channels  may  be  of  primary  sig- 
nificance to  issues  of  surface  hydrology,  the  signifi- 
cance may  be  less  in  aquifer  analysis.  (See  also 
W89-02331)  (Author's  abstract) 
W89-02350 


RECOVERY  OF  MOISTURE/SOLUTE  PRO- 
FILES IN  RECLAIMED  COAL-MINE  SPOIL, 
NORTHWEST  NEW  MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 
W.  J.  Stone. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  523- 
545,  1 6  fig,  1  tab,  10  ref. 

Descriptors:  'Groundwater  level,  'Water  level  re- 
covery, 'Mining  effects,  'Land  reclamation,  'Coal 
mining,  'Mine  wastes,  'Groundwater  recharge, 
•Isotope  studies,  Chemical  analysis,  Aquifers, 
Chlorides,  Tracers. 

In  a  recent  study  of  recharge  at  the  Navajo  Mine, 
the  unsaturated  zone  beneath  32  sites  (7   undis- 


turbed and  25  reclaimed)  was  sampled  for  chloride 
mass-balance  analysis.  Resulting  plots  of  soil-water 
chloride  vs  depth  for  reclaimed  areas  are  of  three 
general  types:  (1)  large  variation  in  chloride  con- 
tent, suggesting  equilibrium  not  yet  regained,  (2) 
uniformly  low  chloride.in  some  cases  above  a  deep 
peak  (flushing  bulge),  and  (3)  shallow  chloride 
peak  above  lower  values  at  depth,  as  seen  in  undis- 
turbed settings.  Flushing  bulges  beneath  depres- 
sions may  reflect  input  from  ponding  rather  than 
nonequilibrium.  Five  sites  were  resampled  for 
stable-isotope  and  tritium  and  analyses.  In  a  de- 
pression reclaimed  6  yrs  previously,  oxygen- 18  and 
deuterium  profiles  differed  markedly,  indicating 
nonequilibrium.  Stable-isotope  plots  for  another  6- 
yr  old  site  and  all  10-yr  old  sites,  generally  support 
equilibrium.  In  all  cases,  tritium  results  are  anoma- 
lous, apparently  because  of  vapor-phase  water 
movement  under  these  arid  conditions.  In  spite  of 
low  precipitation  (6  inches/yr)  and  recharge  (  < 
0.5  inch/yr),  unsaturated  profiles  are  apparently  re- 
established between  6  and  10  yrs  after  revegeta- 
tion.  The  addition  of  irrigation  water  during  reve- 
getation  and  run-on  enhances  the  process.  (See  also 
W89-02331)  (Author's  abstract) 
W89-02360 


HYDROGEOLOGICAL    MAPPING    IN    ASIA 
AND  THE  PACIFIC  REGION. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-02364 


ASSESSMENT  AND  MAPPING  OF  AUSTRA- 
LIA'S GROUNDWATER  RESOURCES, 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
G.  Jacobson. 

IN:  Hydrogeological  Mapping  in  Asia  and  the 
Pacific  Region.  Verlag  Heinz  Heise,  Hannover, 
West  Germany.  1985.  p  17-28,  7  fig,  1  tab,  8  ref. 

Descriptors:  'Australia,  'Hydrogeology,  'Map- 
ping, 'Hydrologic  maps,  'Groundwater,  'Ground- 
water availability,  'Geohydrology,  Groundwater 
management,  Groundwater  recharge,  Aquifers. 

Groundwater  is  a  vital  resource  for  Australia's 
future  development  but  its  use  is  constrained  by 
various  factors  including  salinity.  Australia's 
groundwater  resources  have  not  been  fully  investi- 
gated and  a  national  hydrogeological  mapping  pro- 
gram has  been  initiated  and  is  expected  to  become 
a  basis  for  groundwater  assessment,  development, 
and  management.  In  the  hydrogeological  maps  so 
far  published,  groundwater  salinity  has  been  the 
main  parameter  mapped,  and  in  this  respect  Aus- 
tralian maps  are  different  from  those  of  other  coun- 
tries. Problems  which  need  to  be  addressed  in  the 
Australian  hydrogeological  mapping  program  in- 
clude the  determination  of  appropriate  map  scales 
and  the  cartographic  representation  of  groundwat- 
er salinity,  superimposed  aquifers,  and  variations  in 
recharge.  Automated  cartography  may  aid  the  im- 
mense task  of  the  hydrogeological  mapping  of 
Australia.  (See  also  W89-02364)  (Author's  abstract) 
W89-02365 


HYDROGEOLOGICAL  MAPPING  IN  FIJI, 

Department  of  Mineral  Resources,  Suva  (Fiji). 
A.  T.  Simpson. 

IN:  Hydrogeological  Mapping  in  Asia  and  the 
Pacific  Region.  Verlag  Heinz  Heise,  Hannover, 
West  Germany.  1985.  p  29-37,  3  fig,  2  tab,  4  ref. 

Descriptors:  'Fiji,  'Hydrogeology,  'Mapping, 
'Hydrologic  maps,  'Groundwater,  Developing 
countries. 

Hydrogeological  mapping  in  Fiji  is  essentially  in  its 
infancy.  An  attempt  to  produce  a  tentative  hydro- 
geological  map  of  the  largest  island,  Viti  Levu, 
was  started  in  September  1983  with  the  help  of  the 
Regional  Mineral  Resources  Development  Centre 
Hydrogeological  Consultant.  The  exercise  has  pro- 
vided a  good  case  study  on  the  production  in  a 
short  time  of  a  hydrogeological  map  using  limited 
data.  Though  the  map  produced  is  far  short  of  the 
printing  stage,  it  has  provided  the  first  step  in  an 
exercise  which  would  be  of  enormous  benefit  lo 
the  country.  (See  also  W89-02364)  (Author's  ab- 
stract) 


W89-02366 


POSITION  PAPER:  SOLOMON  ISLANDS, 

Ministry  of  Lands,  Energy  and  Natural  Resources, 

Honiara  (Solomon  Islands). 

S.  Booth. 

IN:   Hydrogeological   Mapping  in  Asia  and  the 

Pacific  Region.   Verlag  Heinz  Heise,  Hannover, 

West  Germany.  1985.  p  39-48,  3  fig,  8  ref. 

Descriptors:  'Solomon  Islands,  'Water  resources 
development,  'Hydrogeology,  'Mapping,  'Hydro- 
logic  maps,  Wafer  demand,  Islands. 

Water  resource  assessment  in  the  Solomon  Islands 
has  been  confined  to  meeting  the  immediate  needs 
of  small  scale  demand.  Progress  in  water  resources 
assessment  and  development  has  been  limited  by  a 
shortage  of  professional  expertise;  in  1983  this 
shortcoming  was  alleviated  by  the  secondment 
from  New  Zealand  of  a  Water  Resources  Officer. 
Approximately  66%  of  the  Solomon  Islands  have 
now  been  geologically  surveyed  at  the  1:50,000 
scale,  and  1:50,000  topographic  maps  are  available 
for  the  whole  country.  The  Solomon  Islands  Geo- 
logical Survey  is  interested  in  the  methods  other 
Economic  and  Social  Commission  for  Asia  and  the 
Pacific  countries  employ  to  acquire  and  present 
their  hydrogeological  information  and  is  particu- 
larly interested  in  assessing  the  usefulness  of  hy- 
drogeological maps  in  an  island(s)  context.  (See 
also  W89-02364)  (Author's  abstract) 
W89-02367 


HYDROGEOLOGICAL  DEVELOPMENT  IN 
VANUATU, 

Department  of  Geology,  Mines,  and  Rural  Water 

Supplies,  Vila  (Vanuatu). 

R.  J.  Marks. 

IN:   Hydrogeological   Mapping   in   Asia  and   the 

Pacific  Region.   Verlag  Heinz  Heise,  Hannover, 

West  Germany.  1985.  p  51-57,  1  fig,  4  ref. 

Descriptors:  'Vanuatu,  'Hydrogeology,  'Map- 
ping, 'Hydrologic  maps,  'Groundwater  availabil- 
ity, 'Geohydrology,  'Surface  water,  Surface- 
groundwater  relations,  Groundwater,  Irrigation, 
Groundwater  potential,  Groundwater  irrigation, 
Groundwater  management. 

Vanuatu  gained  its  independence  in  1980.  At 
present,  the  country  relies  heavily  on  aid.  One  of 
the  greater  priorities  in  development  is  the  con- 
struction of  rural  water  supplies.  These  village 
water-supply  schemes  rely  heavily  on  surface 
water  sources.  However,  groundwater  is  becoming 
increasingly  important  as  new  government  estab- 
lishments are  built,  and  agriculture,  industry,  and 
tourism  expand.  Most  of  the  more  advantageous 
areas  for  development  are  situated  on  the  coastal 
platform,  which  is  often  formed  of  reef  limestone. 
Such  areas  typically  lack  surface  water,  while 
groundwater  is  often  plentiful  and  easily  accessible. 
The  islands  have  been  mapped  geologically,  and 
this,  together  with  other  related  data,  would  form 
the  basis  for  a  hydrogeological  mapping  program. 
The  work  is  necessary  to  aid  the  development  and 
protection  of  groundwater  resources  in  this  current 
phase  of  development.  Unfortunately,  due  to  re- 
stricted funds  this  work  is  unlikely  to  commence 
unless  it  is  supported  by  financial  aid.  (See  also 
W  89-02364)  (Author's  abstract) 
W89-02368 


WATER-BEARING  ZONES  IN  THE  MINING 
AREA  OF  THE  NORTHERN  REGION  OF  BAN- 
GLADESH WITH  REGARD  TO  UTILIZATION 
OF  MINE  WATER  FOR  IRRIGATION  AND 
OTHER  USES, 

Bangladesh  Mineral  Exploration  and  Development 
Corp.  Dacca. 
M.  Siddique  Ali. 

IN:  Hydrogeological  Mapping  in  Asia  and  the 
Pacific  Region.  Verlag  Heinz  Heise,  Hannover, 
West  Germany.  1985.  p  61-75,  2  fig,  5  tab,  19  ref. 

Descriptors:  'Bangladesh,  'Mine  drainage,  'Water 
quality,  'Hydrogeology,  'Irrigation,  'Groundwat- 
er availability,  'Surface  water,  Groundwater,  Sur- 


18 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


face-groundwater  relations,  Groundwater  manage- 
ment. 

Two  basic  economic  resources  of  a  developing 
nation  such  as  Bangladesh  are  mining  and  agricul- 
ture. Rapid  economic  development  can  be 
achieved  if  mineral  resources  are  explored  and 
utilized  properly  and  if  arable  lands  are  put  under 
widespread  and  intensive  cultivation  by  providing 
irrigation  facilities  in  the  dry  seasons.  In  the  mining 
sector,  the  per  capita  consumption  of  minerals  and 
mineral  products  in  Bangladesh  is  one  of  the 
lowest  in  the  world.  There  are  few  opportunities  of 
finding  minerals  on  the  surface.  Quite  a  few  miner- 
als of  economic  value  have  so  far  been  found  in  the 
country,  some  of  which  are  covered  by  highly 
permeable  sandstones,  sands,  and  gravels.  Thus, 
the  high  water  content  in  the  overburden  makes 
the  sinking  of  mine  shafts  extremely  difficult  and 
expensive.  As  far  as  agriculture  is  concerned,  the 
economy  of  Bangladesh  is  mainly  agro-based.  Ag- 
riculture contributes  more  than  55%  to  the  total 
Gross  Domestic  Product  (GDP).  The  contribution 
of  the  northern  region  in  this  sector  to  the  total 
GDP  is  nearly  20%  in  terms  of  current  prices.  But 
due  to  the  serious  lack  of  surface  water  in  lean 
seasons,  a  process  of  desertification  has  set  in  here. 
Fortunately,  the  favorable  geological  and  hydro- 
geological  conditions  promise  unlimited  availabil- 
ity of  fresh  groundwater  in  this  region.  This 
groundwater,  together  with  mine  water  as  a  by- 
product, can  be  used  in  a  profitable  and  planned 
way  in  agriculture  and  for  domestic  and  industrial 
supply.  (See  also  W89-02364)  (Author's  abstract) 
W89-02369 


DEVELOPMENT  AND  ACHIEVEMENTS  OF 
HYDROGEOLOGICAL  MAPPING  IN  CHINA, 

Ministry  of  Geology  and  Minerals,  Beijing  (China). 

Advisory   Committee   on   Geology    Science   and 

Technology. 

M.  Chen,  and  S.  Jiao. 

IN:   Hydrogeological   Mapping  in   Asia  and  the 

Pacific  Region.   Verlag  Heinz  Heise,  Hannover, 

West  Germany.  1985.  p  79-90. 
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The  regional  hydrogeological  map,  is  one  of  the 
basic  data  sources  for  planning  the  national  econo- 
my, industrial  and  agricultural  construction,  and 
for  scientific  research.  This  brief  outline  of  region- 
al hydrogeology  in  China  reviews  the  process  of 
development  in  compiling  hydrogeological  maps 
with  various  aims  and  scales  (including  map  series 
or  atlases)  on  the  basis  of  the  hydrogeological 
mapping  which  has  been  carried  out  and  explains 
the  important  role  of  these  maps  in  the  national 
economy.  The  principles  and  methods  of  compila- 
tion of  hydrogeological  maps  and  the  major  expe- 
riences as  well  as  present  problems  are  discussed. 
After  hydrogeological  mapping  at  basic  scales  is 
completed,  various  maps  at  medium  and  small 
scales,  such  as  hydrogeological  maps  of  provinces, 
autonomous  regions,  cities  or  basins,  can  be  com- 
piled on  the  basis  of  the  regional  hydrogeological 
maps  in  accordance  with  given  requirements.  Prac- 
tical experience  in  China  has  resulted  in  the  choice 
of  the  scale  of  geological  maps.  The  natural  condi- 
tions prevailing  in  countries  in  the  region  of  Asia 
and  the  Pacific,  especially  in  Asia,  have  many 
common  features,  and  the  existing  hydrogeological 
problems  are  similar  or  the  same.  But,  exchange  of 
scientific  knowledge  in  the  field  of  hydrogeologi- 
cal mapping  has  been  very  limited  in  the  past; 
therefore,  it  is  necessary  to  strengthen  contacts  so 
that  experience  and  information  can  be  exchanged. 
(See  also  W89-02364)  (Davis-PTT) 
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Descriptors:  'China,  'Hydrography,  'Hydrogeo- 
logy, 'Mapping,  'Hydrologic  maps,  'Groundwat- 
er, 'Groundwater  availability,  'Geohydrology, 
'Surface-groundwater  relations,  Soil  types, 
Aquifers,  Groundwater  potential,  Groundwater  ir- 
rigation, Groundwater  management,  Groundwater 
mining,  Groundwater  movement,  Groundwater  re- 
charge. 

On  account  of  the  integrated  effects  of  physiogra- 
phical  and  geological  factors,  the  distribution  and 
occurrence  of  groundwater  in  China  is  divided 
into  seven  regions;  the  groundwater  is  classified 
into  four  basic  types:  porewater  in  unconsolidated 
deposits,  Karst  fissure-cavity  water  exposed  and 
semi-exposed  karst  fissure-cavity  water,  fissure 
water  in  bedrocks,  and  pore-fissure  water  in  per- 
mafrost. Groundwater  is  abundant  in  the  great 
plains  in  the  east,  but  the  change  of  water  quality  is 
complicated.  The  Loess  plateau  and  the  bedrock 
mountainous  areas  are  comparatively  short  of 
water.  However,  in  recent  years  good  results  have 
been  achieved  through  exploration  in  the  sections 
with  copious  deep  groundwaters.  In  Karst  areas, 
cavity  fissure  water  is  abundant,  but  it  is  unevenly 
distributed.  In  local  areas  the  land  is  arid,  and  there 
is  a  serious  shortage  of  water.  Very  good  results 
have  been  obtained  from  the  work  that  has  been 
done  in  search  of  underground  river  systems.  It  is 
also  promising  to  conduct  hydrogeological  investi- 
gations in  deserts  and  permafrost  areas.  For  more 
than  thirty  years,  substantial  hydrogeological  pro- 
specting and  study  have  been  made.  As  a  result, 
the  preliminary  regional  distribution  of  China's 
groundwater  has  been  outlined.  With  further  de- 
velopment of  national  economy,  groundwater  in 
such  a  vast  territory  should  be  studied  and  utilized 
more  intensely,  contributing  to  China's  moderniza- 
tion. (See  also  W89-02364)  (Davis-PTT) 
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Growing  recognition  of  the  role  of  groundwater  in 
providing  an  assured  water  supply  for  irrigation, 
domestic,  and  industrial  requirements  has  led  to  its 
accelerated  development  in  India  during  the  last 
two  decades.  At  present,  43%  of  irrigation  water 
requirements  are  met  from  groundwater.  Depend- 
ence on  this  resource  has  recently  increased  due  to 
the  introduction  of  high-yielding  crop  varieties  and 
the  adoption  of  multi-cropping  patterns;  both  re- 
quire a  timely  and  reliable  irrigation  water  supply. 
Increased  water  supply  is  needed  for  industrial 
growth  and  for  meeting  the  requirements  of  sever- 
al hundred  urban  centers  and  of  the  rural  popula- 
tion of  india.  Groundwater-resource  utilization  in 
canal-command  areas  offers  a  means  of  stabilizing 
the  water  table  as  well  as  of  correcting  the  imbal- 
ance in  the  groundwater  system  which  causes 
water-logging  problems.  Water  balance  studies  in 
unconsolidated  formations,  consolidated  rocks,  and 
semi-consolidated  formations  are  described.  The 
full  development  of  the  resources  may  pose  a 
number  of  management  problems.  Studies  on  all 
possible  aspects  including  artificial  recharge,  opti- 
mum water  use,  recycling  of  waste  water,  and 
prevention  of  groundwater  pollution  are  already 


being  undertaken  to  equip  the  scientists,  engineers, 
and  planners  with  a  high  level  of  knowledge  and 
proficiency  so  that  they  can  manage  the  situations 
likely  to  arise  in  the  future.  (See  also  W89-02364) 
(Davis-PTT) 
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Wide  variation  in  climatic  conditions,  physiogra- 
phic features,  and  in  rock  types  of  southern  India 
produces  a  complicated  hydrogeological  setting 
and  makes  its  assessment  problematic.  Most  of  the 
lineaments  and  major  fractures  can  be  grouped  into 
three  directions:  (1)  NE-SW  or  Easter  Ghat  trend; 
(2)  NW-SE  or  Dharwarian  trend;  (3)  E-W.  Some 
of  the  major  river  courses  follow  the  major  linea- 
ments along  parts  of  their  courses.  As  regards 
groundwater  productivity,  the  NW-SE  trending 
lineaments  and  fractures  supply  the  highest  yields; 
E-W  trending,  moderate  yields;  and  NE-SW  trend- 
ing, the  lowest  yields.  From  the  hydrogeological 
point  of  view,  it  is  important  that  the  hydrogeolo- 
gical map  distinguishes  to  some  detail  between  the 
different  rock  types  and  between  different  grades 
of  metamorphism  The  groundwater  outputs  are 
higher  in  areas  of  tension  fractures.  The  strike- 
frequency  diagrams  of  joints/fractures  in  the  case 
of  rocks  exclusively  with  vertical  or  near-vertical 
fracture  systems  gives  a  three-dimensional  perspec- 
tive of  fracture  systems,  directions  of  maximum 
intersection,  and  degree  of  anisotropy;  likewise  for 
stereographic  projections  in  rocks  with  fractures 
varying  in  magnitude  of  dip.  Groundwater  devel- 
opments in  hard  rocks  is  generally  confined  to  the 
weathered  mantle.  However,  the  increase  in  with- 
drawal has  resulted  in  the  decline  of  the  water 
table.  This  has  necessitated  exploring  deeper  frac- 
ture aquifers  by  means  of  drilled  wells.  The  hydro- 
geological  map  and  other  special  maps  preserved 
for  the  Noyil-Amaravati-Ponnani  river  basin  are 
described.  In  view  of  the  relevance  of  statistical 
analysis  of  joints  and  fractures  in  hard  rocks,  it  is 
stressed  that  future  hydrogeological  maps  should 
include  such  analyses.  (See  also  W89-02364) 
(Davis-PTT) 
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Almost  70%  of  the  Korean  peninsula  is  covered 
with  Precambrian  metamorphic  rocks  and  various 
Mesozoic  igneous  rocks.  The  average  total  annual 
rainfall  is  estimated  at  114  billion  cu  m  (114  x  109 
cu  m).  Of  this  total,  15.3  billion  cu  m  are  utilized. 
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and  of  this  amount  60%  or  more  is  used  for  agri- 
cultural irrigation.  The  increase  in  population  to- 
gether with  rapid  industrialization,  great  urban 
growth,  and  an  improvement  in  the  standard  of 
living  in  Korea  will  continue  to  produce  higher 
water  consumption  and  increased  demands;  there- 
fore, there  is  an  urgent  need  to  develop  ground- 
water resources.  Accordingly,  the  Korea  Institute 
of  Energy  and  Resources  has  been  carrying  out 
water  resources  development  projects  on  a  nation- 
al scale  since  1967,  mainly  focusing  on  the  study  of 
hydrogeological  aspects  of  the  four  river  basin 
areas.  (See  also  W89-02364)  (Author's  abstract) 
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In  recent  years  there  has  been  an  upsurge  of  hy- 
drogeological activities  in  Malaysia,  due  to  the 
greater  need  to  exploit  groundwater  as  a  source  of 
water  supply.  As  a  step  toward  the  systematic 
assessment  of  the  groundwater  potential  of  the 
country  and  to  facilitate  the  planning  and  imple- 
mentation of  various  hydrogeological  programs,  a 
hydrogeological  map  of  the  peninsula  was  pub- 
lished. The  problems  and  limitations  involved  in 
the  preparation  of  the  map  are  discussed.  In  view 
of  the  importance  of  such  maps,  a  new  approach  is 
being  adopted  to  recent  hydrogeological  programs 
giving  due  emphasis  to  the  mapping  aspect.  (See 
also  W89-02364)  (Author's  abstract) 
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The  Hydrogeological  Map  of  Sarawak  has  been 
prepared  using  the  guidelines  set  out  in  the  'Gener- 
al Legend  for  the  International  Hydrogeological 
Map  of  Europe,  Hannover,  1974'.  Some  changes 
have  been  introduced  into  the  'General  Legend'  to 
take  into  account  the  varying  local  conditions  and 
needs.  The  knowledge  of  groundwater  resources  in 
Sarawak  is  sparse.  This  situation  is  mainly  due  to 
the  abundance  of  surface  water  resulting  from  the 
heavy  precipitations  which  amounts  to  more  than 
3000  mm/year.  Consequently,  the  demand  for 
groundwater  and  the  need  for  groundwater  re- 
search have  been  very  low.  This  situation  is  chang- 
ing and  interests  in  this  aspect  of  water  resources 
are  gaining  momentum,  especially  in  the  coastal 
areas  of  Sarawak  where  the  surface  supplies  are 
unable  to  cope  with  the  demand  for  fresh  water 
during  the  drier  months  of  the  year.  The  map  was 
compiled  by  Y.  Mailvaganam  and  S.P.  Chen.  In 
preparation  of  the  map,  the  authors  relied  greatly 
on  geological  data  and  the  little  hydrogeological 
data  that  are  available.  The  following  three  hydro- 
geological  classes  are  recognized:  (I)  Groundwater 
in  porous  (commonly  unconsolidated)  rocks;  (II) 
Groundwater  in  jointed  rocks,  including  karstic 
rocks;  (III)  Only  local  occurrence  of  groundwater 
(in  porous  or  fissured  rocks)  or  area  with  insignifi- 
cant groundwater  resources.  In  the  map,  informa- 
tion is  also  given  on  the  individual  characteristics 


of  groundwater  in  accordance  with  the  'General 
Legend',  on  surface  water,  on  artificial  works  for 
the  utilization  of  groundwater  and  surface  water, 
and  on  some  geological  data.  (See  also  W89-02364) 
(Author's  abstract) 
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There  are  over  400  mineral  and  thermal  springs  in 
Mongolia,  divided  into  the  following  main  types: 
(I)  Acidic  carbon-dioxide  cold  mineral  water,  (II) 
Hydrogen-sulfide  and  nitrogen  thermal  water  (up 
to  +100oC),  and  (III)  Sodium-chloride  mineral 
water  with  a  high  dissolved  solids  content. 
Groundwater  studies  were  initiated  in  the  1940s. 
The  first  hydrogeological  map  of  Mongolia  was 
published  in  1971  at  a  scale  of  1:1,500,000  on  the 
basis  of  the  geological  map  of  Mongolia.  A  hydro- 
geological  map  has  been  set  up  on  the  principle  of 
regional  and  zonal  groundwater  at  a  scale  of 
1:500,000.  Large-scale  maps  for  technical  projects 
and  city  planning  are  being  compiled.  The  data 
shows  that  the  total  volume  of  usable  groundwater 
resources  of  Mongolia  amounts  to  6000  million  cu 
m/a.  Groundwater  occurring  in  river  flood-plains 
has  a  close  hydraulic  connection  with  the  river  and 
can  be  referred  to  as  either  a  ground  or  surface 
water  resource.  Groundwater  which  is  not  drained 
by  a  river  network  can  be  used  without  limitation. 
It  is  not  hydraulically  connected  with  streams,  so  it 
is  independent  of  surface  water  resources.  Ground- 
water thus  features  a  more  of  less  uniform  yield 
throughout  the  year  and  is  a  reliable  source  of 
water  supply.  This  is  particularly  important  for  the 
south  of  the  country,  where  no  surface  runoff  is 
available.  Groundwater  is  mainly  recharged 
through  precipitation  and  infiltration  during  the 
summer-autumn  period.  (See  also  W89-02364) 
(Davis-PTT) 
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AHWA  AREA,  LUMBINI  ZONE,  NEPAL, 

Department  of  Mines  and  Geology,   Kathmandu 

(Nepal). 

G.  S.  Thapa,  and  Y.  L.  Vaidya. 

IN:    Hydrogeological    Mapping   in   Asia  and   the 

Pacific   Region.   Verlag   Heinz   Heise,   Hannover, 

West  Germany.  1985.  p.  195-208,  1  fig,  3  tab,  3  ref. 

Descriptors:  'Tinau  River,  'Alluvial  sediments, 
'Aquifers,  'Nepal,  'Hydrogeology,  'Groundwat- 
er availability,  'Groundwater  recharge,  'Ground- 
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The  Butwal-Bhairahwa  area  is  a  part  of  the  Lum- 
bini  Terai  located  within  the  Rupandehi  District  in 
the  western  Terai,  Nepal,  at  an  altitude  of  about 
100  m.  The  hydrogeological  picture  of  the  region 
has  been  built  up  from  surface  observations  and 
from  the  investigation  of  more  than  1 50  boreholes. 
These  show  a  succession  of  alluvial  sediments  of 
different  grain  size  from  gravel  and  sand  to  silt  and 
clay.  The  proportion  of  coarser  sediments  to  finer- 
grained  sediments  in  the  section  decreases,  in  gen- 
eral, from  north  to  south.  In  the  north,  on  both 
sides  of  the  Tinau  River,  there  extends  a  zone  built 
up  mainly  of  coarse-grained  sediments  known  as 
the  Bhabar  zone.  Beyond  its  periphery  and  also 
beneath  the  coarse-grained  Bhabar  sediments  there 
is  a  gradual  transition  towards  finer-grained  mate- 


rials. The  sediments  of  generally  finer-grained  tex- 
ture are  termed  Gangetic  sediments.  There  are 
both  phreatic  and  confined  aquifers  in  the  area. 
Phreatic  aquifers  are  found  in  the  Bhabar  zone  and 
in  the  near-surface  layers  of  the  Gangetic  sedi- 
ments. Confined  aquifers  exist  along  the  periphery 
and  south  of  the  Bhabar  zone.  Most  of  the  ground- 
water recharge  takes  place  in  the  Bhabar  zone  by 
infiltration  of  rainfall  and  surface  flow  in  streams. 
The  change  in  groundwater  storage  in  the  Bhabar 
zone  over  the  monsoon  period  as  estimated  from 
the  rise  in  water  level  measures  about  130  million 
cu  m.  Groundwater  flow  in  the  confined  aquifers 
under  the  existing  hydraulic  gradient  is  tentatively 
estimated  to  be  about  60  million  cu  m/a.  Recharge 
of  the  phreatic  aquifers  of  the  Gangetic  sediments 
through  infiltration  from  rainfall  and  from  water 
ponded  on  the  paddy  fields  is  not  yet  known.  (See 
also  W89-02364)  (Author's  abstract) 
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As  of  December,  1983,  70%  of  the  Philippines 
have  been  covered  by  reconnaissance  hydrogeolo- 
gical surveys.  Map  scales  are  usually  1:250,000,  but 
recently  hydrogeological  maps  have  been  pro- 
duced at  a  scale  of  1:50,000.  The  rest  of  the  coun- 
try is  covered  by  'Regional  Water  Resources  De- 
velopment Study'  reports  which  are  based  mainly 
on  the  evaluation  of  existing  geological  and  hydro- 
logical  data.  The  BMG  also  conducts  detailed 
groundwater  studies  with  the  objective  of  assessing 
the  available  water  resources  in  any  specific  area 
and  the  location  of  best  possible  sites  for  ground- 
water exploration  and  development.  Quaternary 
geology  is  used  in  locating  sites  underlain  by  more 
permeable  sediments  such  as  abandoned  river 
channels  and  alluvial  fans.  Other  surface  and 
groundwater  resources  studies  searching  for  water 
for  irrigation,  domestic,  and  industrial  purposes  by 
government  agencies  and  corporations  are  de- 
scribed. In  the  groundwater  availability  currently 
being  prepared  there  are  three  major  groups  of 
geological  formations  based  on  the  mode  of  occur- 
rence and  movement  of  groundwater:  (1)  rocks  in 
which  flow  is  intergranular,  (II)  rocks  in  which 
flow  is  through  fractures  and  solution  openings, 
and  (III)  rocks  with  local  or  no  groundwater.  (See 
also  W89-02364)  (Davis-PTT) 
W89-02382 


DEVELOPMENT    OF    GROUNDWATER    RE- 
SOURCES IN  SRI  LANKA, 

National  Water  Supply  and  Drainage  Board,  Co- 
lombo (Sri  Lanka). 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02383 


STATUS  OF  HYDROGEOLOGICAL  MAPPING 
IN  THAILAND, 

Land    Development    Dept.,    Bangkok   (Thailand). 

Soil  Survey  Div. 

S.  Wongsawat. 

IN:    Hydrogeological    Mapping   in   Asia  and   the 

Pacific   Region.   Verlag   Heinz   Heise,   Hannover, 
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WATER  CYCLE— Field  2 


Groundwater — Group  2F 


West  Germany.    1985.   p  231-246,  2  fig,    15  ref. 

Descriptors:  *Water  resources  development, 
•Mapping,  'Thailand,  *Hydrogeology,  *Maps, 
Geophysics,  Stratigraphy,  Geomorphology. 

The  first  hydrogeological  map  of  Thailand,  scale 
1:500,000,  was  published  in  1975,  covering  an  area 
of  200,000  km2  in  the  northwestern  part  of  the 
country.  The  map  was  prepared  from  analyses  of 
existing  data  obtained  from  hydrogeological  inves- 
tigations since  1955  and  geological,  geophysical, 
and  hydrological  surveys;  lithology,  stratigraphy, 
structural  geology,  geomorphology,  drilling  logs, 
pumping  tests,  and  monitoring  of  water  levels  and 
water  quality,  etc.,  have  been  taken  into  account. 
Various  attempts  have  been  made  at  hydrogeologi- 
cal mapping  in  other  parts  of  the  country  since 
1965.  The  hydrogeological  maps,  scale  1:500,000, 
of  the  northern,  central,  eastern,  western,  and 
southern  regions  were  published  in  mid-1983.  The 
hydrogeological  maps  covering  the  whole  country 
of  Thailand  at  a  scale  of  1:500,000  in  4  separate 
sheets  are  available  for  distribution.  The  single- 
sheet  hydrogeological  maps,  scales  1 : 1 ,000,000  and 
1:2,500,000,  have  already  been  drafted  and  are 
being  printed.  The  hydrogeological  map  at  the 
scale  of  1:500,000  was  chosen  at  the  national  stand- 
ard scale  for  planning  of  water  resources  develop- 
ment in  the  regions.  The  legend  and  symbols  used 
here  were  based  on  UNESCO  recommendations 
and  the  hydrogeological  map  of  England  and 
Wales,  scale  1:625,000,  published  in  1977.  Detailed 
hydrogeological  maps  at  scales  of  1:100,000  and 
1:50,000  for  each  provincial  area  are  planned.  (See 
also  W89-02364)  (Author's  abstract) 
W89-02384 


HYDROGEOLOGICAL  MAPPING  IN  THE  SO- 
CIALIST REPUBLIC  OF  VIETNAM, 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02385 


INTERNATIONAL  LEGEND  FOR  HYDRO- 
GEOLOGICAL  MAPS:  PRINCIPLES  AND  AP- 
PLICATION, 

Bundesanstalt   fuer  Geowissenschaften   und   Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02386 


DATA  REQUIREMENTS  FOR  HYDROGEOLO- 
GICAL MAPS, 

Bundesanstalt   fuer  Geowissenschaften   und   Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7A. 

W89-02387 


ORGANIZATION    OF    HYDROGEOLOGICAL 
MAPPING  PROGRAMS, 

Geological   Survey  of  Western  Australia,   Perth. 

Dept.  of  Mines. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02388 


REPORT  ON  HYDROGEOLOGICAL  MAPS  OF 
KARSTIC  TERRAINS, 

International  Association  of  Hydrogeologists,  Paris 

(France). 

H.  Paloc,  and  J.  Margat. 

IN:   Hydrogeological   Mapping   in   Asia   and   the 

Pacific  Region.   Verlag  Heinz  Heise,   Hannover, 

West  Germany.  1985.  p.  301-315,  1  fig. 

Descriptors:  'Mapping,  'Karst  hydrology,  *Hy- 
drogeology,  *Maps,  'Limestone,  Hydrologic  data, 
Groundwater,  Water  resources  development. 

Cartographic  documents  in  the  field  of  karstic 
hydrogeology  should  facilitate,  as  should  hydro- 
geological  mapping  in  general,  communication  and 
transmission  of  knowledge  between  specialists;  but 
should  also  provide  those  who  are  non-specialists 
in  the  field  of  underground  waters  with  the  infor- 
mation which  the  latter  need  for  their  particular 
work.  Thus  it  is  desirable  that  the  recent  effort 
displayed  cartography  for  essentially  scientific  pur- 
poses should  be  continued  and  extended  to  the 


territories  not  yet  covered  by  this  type  of  map.  It  is 
also  Using  some  published  maps  and  explanatory 
notes  as  examples,  the  various  standards  and  forms 
of  representation  which  can  be  adopted  for  lime- 
stone rocks  are  discussed.  Specific  hydrogeological 
features  and  types  of  information  concerning  hy- 
drogeologic  mapping  in  karstic  terrain  are  de- 
scribed, with  emphasis  on  European  examples. 
(See  also  W89-02364)  (Davis-PTT) 
W89-02389 


HYDROGEOLOGICAL  MAPPING  IN  COAST- 
AL AREAS, 

Rijks  Geologische  Dienst,  Haarlem  (Netherlands). 
S.  Jelgersma,  and  E.  Romijn. 

IN:  Hydrogeological  Mapping  in  Asia  and  the 
Pacific  Region.  Verlag  Heinz  Heise,  Hannover, 
West  Germany.  1985.  p  317-324,  5  ref. 

Descriptors:  'Hydrogeology,  'Maps,  'Standards, 
'Coastal  zones,  'Groundwater,  'Groundwater 
availability,  Surface-groundwater  relations, 
Groundwater  recharge,  Hydroclimatology, 
Groundwater  potential,  Groundwater  manage- 
ment. 

The  main  purpose  of  the  revised  draft  of  the  Inter- 
national Legend  for  Hydrogeological  Maps  is  to 
facilitate  the  preparation  of  hydrogeological  maps, 
regardless  of  scale,  in  standardized  form.  For  rural 
water  supply  small  scale  maps  with  the  aim  of 
representing  quality  and  quantity  of  groundwater 
as  it  occurred  in  a  region  gives  excellent  general 
information;  hydrogeological  maps  are  needed  to  a 
larger  scale  for  the  water  supply  of  big  cities  with 
industrial,  domestic,  and  irrigation  uses  of  water. 
These  maps  should  lay  stress  on  the  amount  and 
quality  of  available  groundwater,  location  of  re- 
charge areas  and  give  hydroclimatological  data 
such  as  precipitation,  runoff,  infiltration,  and  evap- 
oration. It  is  not  advisable  to  put  all  the  data  in  one 
map.  The  thickness,  lithology,  and  physical  and 
chemical  characteristics  of  surface  layers  situated 
on  top  of  the  aquifer  should  be  presented  in  a 
supplementary  map.  This  map  can  be  of  great 
importance  with  regard  to  problems  of  groundwat- 
er pollution.  This  article  proposes  a  refining  of  the 
International  Legend  for  use  on  large  scale  maps  in 
coastal  areas  where  there  is  an  important  demand 
for  watery  supply  (irrigation  areas  and  large  cities 
with  industries)  and  where  several  aquifers  are 
present.  The  importance  of  collecting  hydrological 
and  hydrogeological  data  and  their  storage  in  a 
data  bank  is  stressed.  The  construction  of  a  hydro- 
geological  map  out  of  the  data  bank  is  only  and 
application  of  the  various  purposes  of  the  data 
bank.  The  special  problem  of  the  quality  of  the 
groundwater  and  the  occurrence  of  salt  and  brack- 
ish water  of  aquifers  in  coastal  areas  is  discussed. 
The  disastrous  man-induced  geological  hazards  in 
coastal  areas  of  land  subsidence  due  to  groundwat- 
er withdrawal  is  discussed.  (See  also  W89-02364) 
(Davis-PTT) 
W89-02390 


SUMMARY  OF  WELL  CONSTRUCTION, 
TESTING,  AND  PRELIMINARY  FINDINGS 
FROM  THE  ALLIGATOR  ALLEY  TEST  WELL, 
BROWARD  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02465 


GROUNDWATER     LEVELS     IN     WYOMING, 
1978  THROUGH  SEPTEMBER  1987, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02468 


SEEPAGE  STUDY  OF  A  15.3  MILE  SECTION 
OF  THE  CENTRAL  UTAH  CANAL,  PAHVANT 
VALLEY,  MILLARD  COUNTY,  UTAH, 

Geological  Survey,  Salt  Lake  City,  UT. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02469 


WATER  RESOURCES  OF  WALWORTH 
COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

J.  Kume,  and  L.  Howells. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  85-4015,  1987.  70p,  33  fig,  7  tab,  46  ref. 

Descriptors:  'Groundwater,  'Aquifers,  'Ground- 
water storage,  'Aquifer  characteristics,  'Hydro- 
logic  data,  'Water  resources  data,  'South  Dakota, 
Streamflow,  Data  collections,  Walworth  County. 

The  water  resources  of  Walworth  County,  South 
Dakota  are  for  the  most  part  undeveloped.  In  1978, 
only  about  10,000  acre-feet  of  water  was  used  for 
irrigation,  stock,  domestic,  and  public  supplies; 
most  of  this  water  came  form  Lake  Oahe  on  the 
Missouri  River,  and  was  used  for  irrigation.  The 
lake  stores  about  22  million  acre-feet  of  water;  the 
average  annual  flow  of  the  Missouri  River  is  about 
16  million  acre-feet.  Tributary  streams  normally 
are  dry  at  least  10  months  per  year.  Average 
annual  net  surface  runoff  from  the  county  is  7,900 
acre-feet.  At  least  99  percent  of  the  precipitation 
per  year  is  lost  by  evapotranspiration.  An  estimat- 
ed 1.2  million  acre-feet  of  water  is  stored  in  eight 
aquifers  in  the  glacial  drift.  The  water  generally  is 
suitable  for  irrigation,  stock,  and  domestic  use.  It  is 
estimated  that  more  than  55  million  acre-feet  of 
water  is  stored  in  nine  aquifers  in  the  bedrock. 
These  aquifers  are  in  the  Dakota  Formation,  Inyan 
Kara  Group,  Sundance  and  Minnelusa  Formations, 
Madison  Group,  Devonian  strata,  and  Stony 
Mountain,  Red  River,  and  Deadwood  Formations. 
The  water  is  slightly  to  very  saline  and,  at  best,  is 
suitable  for  livestock  and  marginally  acceptable  for 
domestic  supplies.  (USGS) 
W89-02489 


GROUNDWATER  RESOURCES  OF  RUSK 
COUNTY,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

W.  M.  Sandeen. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO   80225.   Texas   Water   Development,   Austin, 

Board  Report  297,  1987.  121p,  27  fig,  12  tab,  64  ref. 

Descriptors:  'Groundwater,  'Groundwater  avail- 
ability, 'Hydrologic  data,  'Data  collections, 
'Water  resources  data,  'Saline  water,  'Texas, 
Water  levels,  Geologic  formations,  Water  quality, 
Groundwater  use,  Encroachment,  Wilcox  aquifer, 
Carrizo  aquifer. 

Fresh  to  slightly  saline  water  is  available  in  most 
parts  of  Rusk  County,  which  is  located  in  the 
Piney  Woods  region  of  northeast  Texas.  The 
Wilcox  aquifer,  which  underlies  the  entire  county, 
was  the  source  of  most  of  the  groundwater  with- 
drawn during  1980.  Other  units  capable  of  yielding 
fresh  groundwater  are  the  Carrizo,  Queen  City, 
and  Sparta  aquifers  and  the  Reklaw  Formation. 
About  5.4  million  gallons  per  day  (20,440  cubic 
meters  per  day)  of  groundwater  was  used  for  all 
purposes  during  1980.  Of  this  amount,  about  78 
percent  was  used  for  public  supply,  10  percent  for 
mining,  about  8  percent  for  industrial  purposes, 
and  4  percent  for  rural  domestic.  Water  levels  have 
declined  extensively  at  the  city  of  Henderson. 
Generally,  the  groundwater  is  of  acceptable  qual- 
ity. Some  of  the  near-surface  beds  and  some  of  the 
deeper  sands  in  the  Wilcox  aquifer  may  have 
become  mineralized.  Moderate  amounts  of  ground- 
water are  available  for  development.  The  amount 
that  is  available  perennially  is  not  known  but  is 
greater  than  the  being  withdrawn.  (USGS) 
W89-02491 


GROUNDWATER    DATA    FOR    MICHIGAN- 
1986, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 


RECORDS  OF  WELLS,  DRILLERS'  LOGS, 
WATER  LEVEL  MEASUREMENTS,  AND 
CHEMICAL  ANALYSES  OF  GROUNDWATER 
IN  HARRIS  AND  GALVESTON  COUNTIES, 
TEXAS  1980-84, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02497 


HYDROLOGY  OF  AREA  62,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES-NEW  MEXICO  AND  ARI- 
ZONA, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

F.  E.  Roybal,  J.  G.  Wells,  R.  Gold,  and  J.  V, 
Flager. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  83-698,  1984, 
66p,  39  fig,  1 1  tab,  80  ref. 

Descriptors:  *Coal  mining,  'Water  quality,  *Geo- 
hydrology,  'Land  use,  *New  Mexico,  *  Arizona, 
Surface  water,  Groundwater,  Observation  wells, 
Water  level,  Streamflow  variability,  Erosion,  Sedi- 
mentation, Little  Colorado  River  Basin,  Rio 
Grande. 

Available  hydrologic  information  is  summarized  to 
aid  leasing  decisions,  and  preparation  of  environ- 
mental impact  studies  and  mine  permit  applications 
in  a  9,500  square  mile  area  located  at  the  southern 
end  of  the  Rocky  Mountain  Coal  Province  in  parts 
of  New  Mexico  and  Arizona.  Land  ownership 
pattern  is  complicated  in  the  area  making  effective 
management  of  these  lands  and  water  rights  diffi- 
cult. The  major  structural  features  of  the  area  were 
largely  developed  during  middle-Tertiary  time. 
Coal-bearing  rocks  are  present  in  four  Cretaceous 
rock  units  of  the  Mesaverde  Group:  these  are:  the 
Gallup  Sandstone,  the  Dilco  Coal  Member,  the 
Gibson  Coal  Member  of  the  Crevasse  Canyon 
Formation,  and  the  Cleary  Coal  Member  of  the 
Menefee  Formation.  Parts  of  Little  Colorado 
River  Basin  and  Rio  Grande  Basin  are  included  in 
the  study  area.  The  streamflow-gaging  station  net- 
work consists  of  25  stations.  Streamflow  changes 
throughout  the  year  with  variation  related  directly 
to  rainfall  and  snowmelt.  Very  few  water  quality 
data  are  available  for  the  surface  water  stations  to 
characterize  the  area  in  detail.  Water  levels  are 
periodically  measured  at  21  observation  wells  and 
these  are  located  mostly  near  Rio  San  Jose  and 
northeast  of  Gallup,  New  Mexico.  Depth-to-water 
below  land  surface  is  generally  less  than  200  feet. 
Well  yields  of  100  gallons  per  minute  are  common 
in  most  of  the  area.  Groundwater  quality  is  vari- 
able both  within  each  aquifer  and  between 
aquifers.  (USGS) 
W89-02498 


HYDROLOGIC  AND  GEOLOGIC  DATA  FOR 
THE  EDWARDS  AQUIFER  RECHARGE  ZONE 
NEAR  GEORGETOWN,  WILLIAMSON 
COUNTY,  TEXAS,  1986-87, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

M.  E.  Dorsey,  and  D.  L.  Slagle. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-691,  1981. 

66p,  21  fig,  6  tab,  1  ref. 

Descriptors:  'Recharge,  'Groundwater  hydrolo- 
gy, *Surface-groundwater  relations,  'Edwards  aq- 
uifer, 'Texas,  Aquifers,  Water  quality,  Ground- 
water movement,  Georgetown  Limestone,  Wil- 
liamson  County,   Data   collections,   Georgetown. 

I  his  report  presents  a  compilation  and  summary  of 
data  related  to  the  interchange  of  water  between 
the  Edwards  aquifer  and  streams,  and  to  the  hy- 
draulics of  vertical  movement  of  water  in  the 
Georgetown  Limestone  in  the  Georgetown  area  of 
Williamson  County.  It  presents  hydrologic,  geo- 
logic, hydraulic,  physical,  and  water  quality  data 
collected  from  selected  wells  and  stream  sites  in 
the  study  area  from  January  1986  to  June  1987. 
Included  are  the  results  from  six  streamflow  gain 
and  loss  surveys,  two  groundwater  level  surveys 
representing  low  and  high  water-level  conditions, 


inorganic  chemical  analyses  of  water  from  selected 
wells  and  streams,  and  bulk  specific  gravity  and 
permeability  tests  of  cores  taken  at  three  test  well 
sites.  Water  level  altitudes  differed  by  an  average 
of  38  feet  between  low  and  high  water-level  condi- 
tions in  the  confined  zone,  and  by  an  average  of  13 
feet  in  the  unconfined  zone.  Dissolved  solids  of 
water  from  selected  wells  ranged  from  320  to  1,300 
milligrams  per  liter  and  from  251  to  290  milligrams 
per  liter  in  water  from  selected  streams.  (USGS) 
W89-02499 


HYDROLOGY  OF  AREA  59,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  COLORADO  AND  WYO- 
MING, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02501 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  SEPTEM- 
BER 1987, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02503 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  GROUNDWATER  IN  HAND 
AND  HYDE  COUNTIES  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

K.  M.  Neitzer,  and  N.  C.  Koch. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-684,  1987. 

79p,  2  fig,  3  tab. 

Descriptors:  'Water  wells,  'Water  quality,  'Well 
data,  'North  Dakota,  'Groundwater  level, 
'Groundwater  quality,  Chemical  analyses,  Hydro- 
logic  data,  Data  collections. 

Well  and  chemical  groundwater  data  contained  in 
three  tables  were  collected  during  a  4-year  study 
started  in  1972  to  determine  the  geology  and  water 
resources  of  Hand  and  Hyde  Counties,  South 
Dakota.  Physical,  hydrologic,  and  geologic  data 
for  2,729  wells  and  test  holes  have  been  entered 
into  computer  storage  in  the  Groundwater  Site 
Inventory  File  of  the  U.S.  Geological  Survey's 
National  Water  Data  Storage  and  Retrieval 
System  WATSTORE.  Water  quality  data  from 
300  chemical  analyses  has  been  stored  in  the  Water 
Quality  File  of  WATSTORE  and  is  computer 
printed  int  he  chemical  analyses  table  by  aquifer. 
(USGS) 
W89-02505 


PUMPAGE  OF  WATER  IN  LOUISIANA,  1985, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For   primary   bibliographic   entry   see   Field   6D. 
W89-02506 


HYDROLOGY  OF  AREA  31,  EASTERN 
REGION,  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS AND  INDIANA, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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DESCRIPTION  OF  PIEZOMETER  NESTS  AND 
WATER  LEVELS  IN  THE  RIO  GRANDE 
VALLEY  NEAR  ALBUQUERQUE,  BERNA- 
LILLO COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

S.  K.  Anderholm,  and  T.  F.  Bullard. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-122,  1987. 
51p,  28  fig,  8  tab,  6  ref. 


Descriptors:  'Piezometers,  'Water  levels, 
'Groundwater  level,  'Rio  Grande  Valley,  'New 
Mexico,  Drillers  logs,  Drilling  samples,  Data  col- 
lections, Hydrologic  data,  Bernalillo  County,  Al- 
buquerque. 

Twenty-four  piezometers  were  installed  from  mid- 
October  1984  to  mid-January  1985  in  two  sections 
of  the  Rio  Grande  valley  near  Albuquerque,  New 
Mexico.  Each  cross  section  is  comprised  of  four 
piezometer  nests  and  each  nest  is  comprised  of 
three  piezometers  completed  at  different  depths. 
The  purpose  of  this  report  is  to  describe  the  piezo- 
meters nests  and  present  some  of  the  water  level 
data  collected  from  the  piezometers.  The  piezo- 
meters were  drilled  using  the  hydraulic  rotary 
method.  The  piezometers  were  completed  with  5 
feet  of  60-slot  wire-wound  stainless  steel  well 
screen  and  flush  joint  PVC  well  casing.  The  de- 
scription of  each  piezometer  nest  consists  of  the 
location  of  the  particular  piezometer  nest;  a  figure 
showing  the  location,  depth  altitude,  and  station 
identification  number  of  the  piezometers  in  each 
nest;  and  a  driller's  log,  geophysical  logs,  and 
description  of  the  well  cuttings  from  the  deepest 
borehole  in  each  piezometer  nest.  Water  level  alti- 
tudes generally  increased  from  February  until  June 
1985  in  the  piezometers  in  the  Rio  Bravo  section. 
Water  level  altitudes  in  piezometers  completed  at 
different  depths  in  a  particular  nest  are  about  the 
same  in  all  of  the  Rio  Bravo  nests  and  in  the 
Montano  1  nest.  In  several  of  the  piezometer  nests, 
especially  the  Montano  nests,  water  level  altitudes 
decrease  with  depth.  (USGS) 
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CONSTRUCTION,  GEOLOGIC,  AND  HYDRO- 
LOGIC  DATA  FOR  OBSERVATION  WELLS  IN 
THE  REELFOOT  LAKE  AREA,  TENNESSEE 
AND  KENTUCKY, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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DEVELOPMENT  OF  GROUNDWATER  RE- 
SOURCES IN  THE  ORANGE  COUNTY  AREA, 
TEXAS  AND  LOUISIANA,  1980-SPRING  OF 
1985, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

C.  W.  Bonnet,  and  J.  F.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  87-4158,   1987.  50p,  12  fig,  8  tab,  24  ref. 

Descriptors:  'Groundwater  levels,  'Geohydro- 
logy,  'Water  table,  'Withdrawal,  Observation 
wells,  Chemical  analyses,  Water-level  changes, 
Texas,  Orange  County,  Newton  County,  Jasper 
County,  Hardin  County,  Jefferson  County,  Louisi- 
ana, Calcasieu  Parish,  Cameron  Parish,  Chicot  aq- 
uifer, Specific  conductivity. 

This  report  updates  groundwater  information  per- 
taining to  the  lower  unit  of  the  Chicot  aquifer  in 
the  Orange  County  area,  Texas  and  Louisiana.  The 
period  of  data  collection  was  from  1980  to  the 
spring  of  1985.  Some  data  collected  prior  to  1980 
are  presented  to  establish  long-term  trends  and 
relations.  The  lower  unit  of  the  Chicot  aquifer  is 
the  main  source  of  freshwater  for  several  cities, 
communities,  industries,  housing  subdivisions,  and 
individual  homeowners  in  Orange  County.  The 
total  pumpage  from  the  lower  unit  of  the  Chicot 
aquifer  in  Orange  County  decreased  from  a  histori- 
cal maximum  of  23.1  million  gallons  per  day 
during  1984.  The  use  of  surface  water  decreased 
from  a  peak  withdrawal  of  58.1  million  gallons  per 
day  during  1981  to  41.4  million  gallons  per  day 
during  1984.  Water  levels  rose  throughout  most  of 
the  area.  The  greatest  rise  in  water  levels  (as  much 
as  14  feet)  occurred  in  and  near  the  city  of  Orange, 
although  the  greatest  decline  (3  feet)  occurred 
northwest  of  Vidor.  Most  of  the  water  in  the  lower 
unit  of  the  Chicot  aquifer  is  fresh,  but  the  water 
quality  can  vary  greatly  within  short  distances. 
Chloride  concentrations  during  1980-84  ranged 
from  10  to  1,700  milligrams  per  liter.  In  general, 
chloride  concentrations  remained  constant  during 
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1980-84.  A  relation  exists  between  chloride  con- 
centrations and  specific  conductance.  It  was  deter- 
mined that,  estimated  chloride  concentrations  (mil- 
ligrams per  liter)  generally  can  be  approximately 
determined  by  multiplying  0.29  times  specific-con- 
ductance values  (microsiemens  per  centimeter  at 
25  degrees  Celsius  by  0.29)  when  the  specific  con- 
ductance is  between  500  and  5,600  microsiemens 
per  centimeter  at  25  degrees  Celsius.  (USGS) 
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RELATION  OF  WATER  CHEMISTRY  OF  THE 
EDWARDS  AQUIFER  TO  HYDROGEOLOGY 
AND  LAND  USE,  SAN  ANTONIO  REGION, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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HYDROGEOLOGY  OF  THE  SOCORRO  AND 
LA  JENCIA  BASINS,  SOCORRO  COUNTY, 
NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
S.  Anderholm. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  84-4342,  1987.  62p,  15  fig,  4  plates,  10  tab, 
51  ref. 

Descriptors:  *Areal  hydrogeology,  'Geohydro- 
logy,  "New  Mexico,  Geochemistry,  Geohydrolo- 
gic  unites,  Geothermal  resources,  Groundwater, 
Aquifers,  Water  quality,  Socorro  Basin,  Rio 
Grande,  La  Jencia  Basin. 

The  Socorro  and  La  Jencia  Basins  are  located  in 
central  Socorro  County,  New  Mexico.  The  princi- 
pal aquifer  system  in  the  Socorro  and  La  Jencia 
Basins  consists  of,  in  descending  order,  the  shallow 
aquifer,  the  Popotosa  confining  bed,  and  the  Popo- 
tosa  aquifer.  The  minor  aquifer  systems,  which  are 
dominant  along  the  basin  margins,  are  the  Socorro 
volcanics  aquifer  system  and  the  Mesozoic-Paleo- 
zoic  aquifer  system.  On  the  east  side  of  the  Socorro 
Basin,  water  enters  the  principal  aquifer  system 
from  the  Mesozoic-Paleozoic  aquifer  system.  On 
the  west  side  of  the  Socorro  Basin,  groundwater 
flows  from  the  principal  aquifer  system  in  La 
Jencia  Basin  eastward  to  the  principal  aquifer 
system  in  the  Socorro  Basin.  The  volume  of  this 
flow  is  limited  by  the  permeability  of  the  minor 
aquifer  systems  and  the  Popotosa  confining  bed.  A 
water  budget  indicates  that  if  no  change  in  ground- 
water storage  occurs  in  the  Socorro  Basin,  ground- 
water inflow  to  the  basin  is  about  53,000  acre-feet 
per  year  greater  than  groundwater  outflow.  Disso- 
lution of  gypsum,  calcite,  and  dolomite  seems  to 
control  water  quality  in  the  Mesozoic-Paleozoic 
aquifer.  Water  with  a  chloride  concentration  of  as 
much  as  1,000  milligrams  per  liter  and  a  specific 
conductance  of  as  much  as  6,700  microsiemens  per 
centimeter  at  25  C  is  present  in  the  northern  and 
southern  parts  of  the  Socorro  Basin.  These  large 
chloride  concentrations  may  indicate  upward 
movement  of  water  from  deeper  in  the  basin  in 
these  areas.  The  water  with  the  large  chloride 
concentration  in  the  southern  part  of  the  basin  also 
may  be  caused  by  leakage  of  geothermal  waters 
along  the  Capitan  Lineament.  In  the  central  part  of 
the  Socorro  Basin,  infiltration  of  excess  irrigation 
water  and  inflow  of  groundwater  from  the  basin 
margins  control  water  quality.  In  this  area,  specific 
conductance  generally  is  less  than  1,000  microsie- 
mens per  centimeter.  Water  in  La  Jencia  Basin 
generally  is  of  the  calcium  sodium  bicarbonate 
type  with  specific  conductance  less  than  500  mi- 
crosiemens per  centimeter.  (USGS) 
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GROUNDWATER  WITHDRAWALS  AND 
CHANGES  IN  GROUNDWATER  QUALITY 
AND  LAND  SURFACE  SUBSIDENCE  IN  THE 
HOUSTON  DISTRICT,  TEXAS, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G. 
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GROUNDWATER  FLOW  IN  THE  NAVAJO 
SANDSTONE  IN  PARTS  OF  EMERY,  GRAND, 
CARBON,  WAYNE,  GARFIELD,  AND  KANE 
COUNTIES,  SOUTHEAST  UTAH, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
E.  Weiss. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  86-4012,  1987.  41p,  14  fig,  3  tab,  14  ref. 

Descriptors:  'Groundwater  movement,  *Model 
studies,  'Sandstone,  Truncation  error,  Variable 
density  flow,  Geohydrology,  Finite-difference 
models. 

A  finite-difference  model  of  one  layer  was  con- 
structed to  determine  groundwater  flow  directions 
and  magnitudes  in  the  Navajo  Sandstone  of  south- 
east Utah.  Hydraulic  head  data,  hydraulic  conduc- 
tivity data,  precipitation  data,  and  other  data  col- 
lected in  the  area  were  used  in  constructing  and 
calibrating  the  model.  Sensitivity  of  the  model  to 
unknown  aspects  of  the  groundwater  system  was 
investigated.  Simulation  error  attributable  to  grid- 
size  error  was  unexpectedly  large,  but  compared  to 
the  uncertainty  in  the  groundwater  system,  simula- 
tion error  was  not  large.  (USGS) 
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GROUNDWATER  LEVELS  IN  THE  ALLUVIAL 
AQUIFER  IN  EASTERN  ARKANSAS,  1986, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
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Available  from  OFSS,  USGS,  Box  25425,  Denver, 
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Descriptors:  'Groundwater  level,  'Alluvial 
aquifers,  'Arkansas,  'Mississippi  River  Valley  allu- 
vial aquifer,  Alluvial  aquifers,  Mississippi  alluvial 
plain,  Data  collections. 

This  report,  prepared  by  the  U.S.  Geological 
Survey  in  cooperation  with  the  Arkansas  Soil  and 
Water  Conservation  Commission,  the  U.S.  Soil 
Conservation  Service,  and  local  Conservation  Dis- 
tricts, contains  groundwater  level  measurements  of 
512  wells  tapping  the  Mississippi  River  Valley 
alluvial  aquifer  of  eastern  Arkansas.  The  measure- 
ments were  made  by  district  Soil  Conservation 
Service  personnel  during  1986.  The  purpose  of  this 
report  is  to  provide  these  data  to  other  State  and 
Federal  agencies  as  well  as  to  private  landowners. 
The  shallowest  pre-pumping  water  levels  occurred 
in  Clay,  Independence,  Mississippi,  and  Randolph 
Counties  where  the  average  depth  to  water  was  15 
feet  or  less.  The  deepest  water  levels  occurred  in 
interstream  areas  where  groundwater  withdrawals 
were  the  greatest.  Water  levels  of  100  feet  or 
greater  below  land  surface  were  measured  in  Ar- 
kansas, Cross,  Lonoke,  Poinsett,  and  Prairie  Coun- 
ties. Water  level  measurements  made  during  the 
post-pumping  (recovery)  season  averaged  about  3 
feet  less  than  those  made  during  the  pre-pumping 
season.  (USGS) 
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GROUNDWATER     LEVELS     IN     WYOMING, 
1976  THROUGH  1985, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
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MAP  SHOWING  GROUNDWATER  LEVELS  IN 
ANCHORAGE,  ALASKA,  1985, 

Geological   Survey,  Anchorage,  AK.   Water  Re- 
sources Div. 
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SELECTED  WATER-QUALITY  DATA  FOR 
THE  MURTAUGH  LAKE  AREA,  SOUTH  CEN- 
TRAL IDAHO,  JUNE  1987, 
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For  primary  bibliographic  entry  see  Field  7C. 


W89-02530 


SELECTED  HYDROGEOLOGIC  DATA  FOR 
THE  SOUTHWEST  GLENDIVE  PRELIMI- 
NARY LOGICAL  MINING  UNIT  AND  ADJA- 
CENT AREAS,  DAWSON  COUNTY,  MON- 
TANA, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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POTENTIOMETRIC  SURFACE  OF  THE  IN- 
TERMEDIATE AQUIFER  SYSTEM,  WEST- 
CENTRAL  FLORIDA,  SEPTEMBER  1986, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  MCDERMITT  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  NORTHERN 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7C. 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  LOVELOCK  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  WESTERN 

NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WINNEMUCCA  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  CENTRAL 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
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For  primary  bibliographic  entry  see  Field  7C. 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  RENO  ONE  DEGREE  X  TWO  DEGREE 
QUADRANGLE,  WESTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02540 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WALKER  LAKE  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  WESTERN  NEVADA 
AND  EASTERN  CALIFORNIA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  TONOPAH  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  CENTRAL 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WESTERN  NEVADA  PART  OF  THE 
GOLDFIELD  ONE  DEGREE  X  TWO  DEGREE 
QUADRANGLE, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  CALIENTE  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
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Geological  Survey,  Carson  City,  NV.  Water  Re- 
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For  primary  bibliographic  entry  see  Field  7C 
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ADVISORY  SYSTEM  FOR  NORTH  CAROLINA 
GROUNDWATER  QUALITY  MODELING  AND 
MANAGEMENT  NEEDS, 

Duke  Univ.,   Durham,   NC.   Dept.   of  Civil   and 

Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-02548 


WATER  RESOURCES  INVESTIGATIONS  IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  1987- 
1988, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
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SELECTED  GEOHYDROLOGIC  CHARACTER- 
ISTICS OF  THE  PATAPSCO  AQUIFER  AT 
CHALK  POINT,  PRINCE  GEORGES  COUNTY, 
MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 
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Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  Maryland  Geological  Survey  Open-File 
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Descriptors:  *Geohydrology,  'Maryland,  'Arte- 
sian aquifers,  'Coastal  Plain,  'Water  supply,  Wells, 
Water  levels,  Transmissivity,  Maryland  Coastal 
Plain,  Prince  Georges  County,  Charles  County, 
Patapsco  aquifers,  Calvert  County. 

The  Cretaceous  Patapsco  Formation  at  Chalk 
Point  consists  of  thick  beds  of  clay  and  silt  that 
separate  sandy  intervals  of  varying  lateral  extent. 
Water  bearing  characteristics  of  three  sand  layers, 
the  tops  of  which  are  at  depths  of  about  850  feet, 
1,000  feet,  and  1,500  feet,  have  been  estimated  by 
pumping  tests.  The  estimated  transmissivity  of 
each  was  570,  1,500,  and  820  feet  squared  per  day, 
respectively,  at  the  sites  tested.  Water  levels  in  the 
850-foot  sand  declined  from  10  feet  above  sea  level 
to  17  feet  below  sea  level  from  1974  to  1986.  Water 
levels  in  the  1,000-foot  sand,  which  has  been 
pumped  since  1975  at  rates  ranging  from  zero  to 
0.8  million  gallons  per  day,  have  declined  from  15 
feet  above  sea  level  to  23  feet  below  sea  level  from 
1973  to  1986  Water  levels  in  the  1,500-foot  sand, 
which  has  not  been  pumped,  have  declined  from 
15  feet  above  sea  level  to  1  foot  below  sea  level 
from  1973  through  1986.  Chemical  analyses  of 
water  samples  show  that  except  for  the  slightly 
high  concentrations  of  dissolved  iron  in  the  850- 
foot  and  1, 000-foot  sands,  all  constituents  tested 
met  the  drinking-water  standards  of  the  U.S.  Envi- 
ronmental Protection  Agency.  (USGS) 
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THE  ADJACENT  ALLUVIAL  AQUIFER  IN 
THE  LOWER  ARKANSAS  RIVER,  ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

D.  A.  Freiwald,  and  G.  D.  Grosz. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
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Descriptors:  'Rising  stage,  'Groundwater  level, 
'Surface  groundwater  relations,  'Water  level  fluc- 
tuations, Alluvial  aquifer,  Arkansas  River,  Arkan- 
sas, Impoundment  effect. 

The  U.S.  Geological  Survey  conducted  a  study  in 
cooperation  with  the  U.S.  Army  Corps  of  Engi- 
neers to  determine  the  effect  of  fluctuating  the 
lower  Arkansas  River.  A  network  of  41  wells  was 
used  to  delineate  4  cross  sections  adjacent  to  river 
pools  2  and  5  of  the  McClellan-Kerr  Arkansas 
River  Navigation  System  to  examine  groundwater 
levels  at  various  distances  from  the  river.  The 
hydraulic  gradient  of  water  levels  in  the  alluvial 
aquifer  along  these  cross  sections  indicates  that  the 
river  is  losing  water  to  the  adjacent  aquifer.  The 
effect  on  groundwater  levels  in  the  alluvial  aquifer 
caused  by  pool-stage  fluctuations  was  most  pro- 
nounced at  distances  less  than  about  2  miles  from 
the  Arkansas  River.  At  distances  greater  than 
about  2  miles,  the  changes  in  groundwater  levels 
probably  were  the  result  of  water  levels  rising  in 
the  aquifer  since  the  heavy  summer  irrigation  with- 
drawals have  ceased.  An  equation  useful  for  esti- 
mating the  distribution  of  head  change  an  aquifer 
in  response  to  river-pool-stage  changes,  was  ap- 
plied to  the  study  area  to  estimate  the  effect  of  a  1- 
foot  rise  in  pool  stage  on  water  levels  in  the 
adjacent  alluvial  aquifer  after  equilibrium  condi- 
tions have  been  established.  The  theoretical  head 
change  (rise)  in  the  aquifer  was  estimated  to  range 
from  1-foot  at  the  Arkansas  River  to  0.57  foot  at  a 
distance  of  5  miles  away  from  the  river.  (USGS) 
W89-02561 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  9, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02563 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  8, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02564 


ELECTED  HYDROLOGIC  DATA  FOR  PAH- 
VANT VALLEY  AND  ADJACENT  AREAS,  MIL- 
LARD COUNTY,  UTAH,  1987, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02569 


WATER  RESOURCES  INVESTIGATIONS  IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  1987- 
1988, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  9C. 

W89-02570 


SELECTED  GROUNDWATER  INFORMATION 
FOR  THE  COLUMBIA  PLATEAU  REGIONAL 
AQUIFER  SYSTEM,  WASHINGTON  AND 
OREGON,  1982-1985:  VOLUME  I,  GEOHYDRO- 
LOGY, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-02572 


SELECTED  GROUNDWATER  INFORMATION 
FOR  THE  COLUMBIA  PLATEAU  REGIONAL 


AQUIFER  SYSTEM,  WASHINGTON  AND 
OREGON,  1982-1985:  VOLUME  II,  WATER 
LEVELS, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02573 


WATER  RESOURCES  ACTIVITIES  OF  THE  U. 
S.  GEOLOGICAL  SURVEY  IN  TEXAS  -  FISCAL 
YEAR  1987, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9C. 

W89-02574 


GENERALIZED  POTENTIOMETRIC  SUR- 
FACE OF  THE  SPARTA-MEMPHIS  AQUIFER, 
EASTERN  ARKANSAS,  SPRING  1980, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02575 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
COLDWATER  SPRING  AND  JACKSONVILLE 
FAULT  AREAS  TO  SURFACE  CONTAMINA- 
TION IN  CALHOUN  COUNTY,  ALABAMA, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02576 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA,  AREA  7, 

Geological   Survey,  Tuscaloosa,   AL.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-02577 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA,  AREA  1, 

Geological   Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-02578 


GROUNDWATER  RESOURCES  OF  LIME- 
STONE COUNTY,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

P.  L.  Rettman. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  Texas  Department  of  Water  Resources 

299,  1987.  97p,  20  fig,  1 1  tab,  43  ref. 

Descriptors:  'Groundwater,  'Water  quality,  'Arti- 
ficial recharge,  'Water  resources  data,  'Limestone 
County,  'Texas,  Water  table,  Artesian  wells,  Aqui- 
fer characteristics,  Groundwater  recharge,  Data 
collections,  Wilcox  Formation. 

Limestone  County  in  east-central  Texas  has  small 
to  plentiful  groundwater  supplies  available,  de- 
pending upon  the  location  within  the  county.  The 
Wilcox  Group  in  the  eastern  part  of  the  county  has 
adequate  supplies  to  meet  the  expected  future 
water  demands.  The  thicker  zones  of  the  Wilcox 
Group  can  support  well  yields  in  excess  of  100 
gallons  per  minute  from  the  Tehuacana  Member  of 
the  Kincaid  Formation.  The  Taylor  Marl  and  Na- 
varro Group  furnish  only  small  quantities  of 
groundwater  to  wells  in  the  western  part  of  the 
county.  About  0.9  million  gallons  per  day  of 
groundwater  was  used  for  all  purposes  in  1980. 
This  use  has  declined  since  1955  but  is  expected  to 
increase  as  additional  public-supply  and  industrial 
wells  are  being  developed.  The  Wilcox  Group  is 
capable  of  annually  yielding  at  least  14,000  acre- 
feet  or  11.6  million  gallons  per  day  of  water  to 
wells  on  a  long-term  basis.  Generally,  the  ground- 
water is  of  acceptable  quality  for  most  uses.  Rela- 
tively high  dissolved-solids  and  iron  concentrations 
are  the  major  water  quality  problems.  Water  qual- 
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ity  problems  that  may  be  the  result  of  man's  activi- 
ties are  limited  to  a  small  oilfield  area  near  Mexia. 
(USGS) 
W89-02583 


CONTRIBUTION  OF  TOXIC  C  MEMICALS  TO 
GROUNDWATER  FOR  DOML^iIC  ON-SITE 
SEWAGE  DISPOSAL  SYSTEMS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02584 


HYDROLOGIC  ANALYSIS  OF  THE  RIO 
GRANDE  BASIN  NORTH  OF  EMBUDO,  NEW 
MEXICO,  COLORADO  AND  NEW  MEXICO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

G.  A.  Hearne,  and  J.  D.  Dewey. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  86-4113,  1988.  244p,  39  fig,  30  tab,  130  ref. 

Descriptors:  *New  Mexico,  *Model  studies,  "Geo- 
hydrology,  *Alluvial  aquifers,  "Hydrologic 
budget,  *  Surface-ground  water  relations,  "Rio 
Grande,  Evapotranspiration,  Precipitation  excess, 
Groundwater,  Groundwater  movement,  Rio 
Grande  Rift,  San  Luis  basin,  San  Luis  Valley, 
Colorado  Costilla  Plains,  Sunshine  Valley,  New 
Mexico,  Sand  Juan  Mountains,  Sangre  de  Cristo 
Mountains,  Taos  Plateu,  San  Luis  Hills. 

Water  yield  was  estimated  for  each  of  the  five 
regions  that  represent  contrasting  hydrologic  re- 
gimes in  the  10,400  square  miles  of  the  Rio  Grande 
basin  above  Embudo,  New  Mexico.  Water  yield 
was  estimated  as  2,800  cubic  feet  per  second  for 
the  San  Juan  Mountains,  and  28  cubic  feet  per 
second  for  the  Taos  Plateau.  Evapotranspiration 
exceeded  precipitation  by  150  cubic  feet  per 
second  on  the  Costilla  Plains  and  2,400  cubic  feet 
per  second  on  the  Alamosa  Basin.  A  three-dimen- 
sional model  was  constructed  to  represent  the  aqui- 
fer system  in  the  Alamosa  Basin.  A  preliminary 
analysis  concluded  that:  (1)  a  seven-layer  model 
representing  3,200  feet  of  saturated  thickness  could 
accurately  simulate  the  behavior  of  the  flow  equa- 
tion; and  (2)  the  1950  condition  was  approximately 
stable  and  would  be  a  satisfactory  initial  condition. 
Reasonable  modifications  to  groundwater  with- 
drawals simulated  1950-79  water-level  declines 
close  to  measured  value.  Sensitivity  tests  indicated 
that  evapotranspiration  salvage  was  the  major 
source,  69  to  82  percent,  of  groundwater  with- 
drawals. Evapotranspiration  salvage  was  projected 
to  be  the  source  of  most  withdrawals.  (USGS) 
W89-02589 


of  abnormally  large  amounts  of  precipitation  and 
minimum  pumpage  (1966  or  1974),  and  each  of 
seven  consecutive  years  of  measurement  (1980-86). 
The  'base-reference  year'  is  designated  as  1940  for 
the  southwestern  area,  1944  for  the  south-central 
area,  and  1950  for  the  northwestern,  west-central, 
and  Equus  beds  areas.  Data  also  are  provided  for 
relating  the  average  annual  water-level  changes, 
saturated  thickness.  (USGS) 
W89-02594 


SEASONAL  CHANGES  IN  GROUNDWATER 
LEVELS  IN  THE  SHALLOW  AQUIFERS  NEAR 
HAGERMAN  AND  THE  PECOS  RIVER, 
CHAVES  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02601 


GEOPHYSICAL  LOGS  AND  HYDROLOGICAL 
DATA  FOR  EIGHT  WELLS  IN  THE  COYOTE 
SPRING  VALLEY  AREA,  CLARK  AND  LIN- 
COLN COUNTIES,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02603 


REACTIONS   AND   TRANSPORT   OF   TRACE 
METALS  IN  GROUNDWATER, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02644 


GROUND  WATER  QUALITY  AND  AGRICUL- 
TURAL PRACTICES. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-02654 


U.S.D.A.  AGRICULTURAL  RESEARCH  SERV- 
ICE COMMITMENT  TO  GROUND  WATER 
RESEARCH, 

Agricultural  Research  Service,  Bushland,  TX. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-02655 


NATIONAL    SURVEY    OF    PESTICIDES    IN 
DRINKING  WATER  WELLS, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02656 


W89-02668 


ASSESSING       SOME       POTENTIALS       FOR 

CHANGING  AGRONOMIC  PRACTICES  AND 

IMPROVING    GROUND    WATER    QUALITY: 

IMPLICATIONS      FROM      A      1984      IOWA 

SURVEY, 

Iowa  State  Univ.,  Ames. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02669 


INVESTIGATION  OF  NITRATE  CONTAMINA- 
TION IN  SHALLOW  GROUND  WATERS 
NEAR  WOODWARD,  OKLAHOMA, 

Oklahoma    Water    Resources    Board,    Oklahoma 

City. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02671 


NATIONAL  ASSESSMENT  OF  GROUND 
WATER  CONTAMINATION  FROM  PESTI- 
CIDES AND  FERTILIZERS, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02673 


QUANTITATIVE  STUDIES  OF  BIODEGRADA- 
TION  OF  PETROLEUM  AND  SOME  MODEL 
HYDROCARBONS  IN  GROUND  WATER  AND 
SEDIMENT  ENVIRONMENTS, 

Bemidji  State  Univ.,  MN.  Center  for  Environmen- 
tal Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02674 


INCENTIVES  AND  INSTITUTIONS  TO 
REDUCE  PESTICIDE  CONTAMINATION  OF 
GROUND  WATER, 

California  Univ.,  Berkeley.  Dept.  of  Agricultural 

and  Resource  Economics. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-02677 


POULTRY  MANURE  MANAGEMENT  AND 
GROUND  WATER  QUALITY:  THE  DELA- 
WARE SOLUTION, 

Delaware   Univ.,   Newark.   Coll.   of  Agricultural 

Sciences. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02678 


m 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA,  AREA  6, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02590 


JANUARY  1987  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER  LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
B.  J.  Dague. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-241,  1987. 
161p,  2  fig,  1  tab,  18  ref. 

Descriptors:  *Groundwater,  'Kansas,  "Hydrologic 
data,   Water  level   fluctuations,   Data  collections. 

Hydrologic  data  related  to  water  level  measure- 
ments were  collected  in  observation  wells  in  west- 
ern and  south-central  Kansas.  The  measurements 
were  made  in  midwinter  when  pumping  was  mini- 
mal and  water  levels  had  recovered,  for  the  most 
part,  from  the  effects  of  pumping  during  the  previ- 
ous irrigation  season.  Annual  hydrologic  data  are 
provided  for  relating  water  level  changes  from  a 
'base-reference  year'  (predevelopment  year),  a  year 


GROUND  WATER  CONSERVATION  TECH- 
NIQUES: POTENTIAL  IMPACTS  ON  WATER 
USAGE  AND  QUALITY, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-02658 


EFFECTS  OF  IRRIGATION  PRACTICES  ON 
STREAM-CONNECTED  PHREATIC  AQUIFER 
SYSTEMS, 

Oklahoma  Univ.,  Norman.   Dept.  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-02661 


GROUND  WATER  CONTAMINATION  FROM 
SALTWATER  INTRUSION  AND  LIMITA- 
TIONS ON  AGRICULTURAL  ACTIVITIES, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02662 


IMPACTS  OF  AGRICULTURAL  CHEMICALS 
ON   GROUND  WATER  QUALITY   IN   IOWA, 

Geological  Survey,  Iowa  City,  IA. 

For  primary  bibliographic  entry  see  Field  5B. 


NITROGEN  AND  GROUND  WATER  PROTEC- 
TION. 

Agricultural  Research  Service,  Durant,  OK. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02679 


GROUND  WATER  AND  AGRICULTURE:  AD- 
DRESSING THE  INFORMATION  NEEDS  OF 
PENNSYLVANIA'S  CHESAPEAKE  BAY  PRO- 
GRAM, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02680 


DEVELOPING  A  STATE  GROUND  WATER 
POLICY  IN  THE  CORN  BELT:  THE  IOWA 
CASE, 

IT  Corp.,  Monroeville,  PA. 
B.  P.  Borofka,  C.  S.  Cousins-Leatherman,  and  R. 
D.  Kelley. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
389-395,  3  fig. 

Descriptors:  "Water  policy,  "State  jurisdiction, 
"Management  planning,  "Water  pollution  control, 
"Groundwater  pollution,  "Agriculture,  "Iowa,  Ag- 
ricultural watersheds,  Wells,  Nitrate. 
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An  overall  groundwater  protection  strategy  which 
assesses  all  potential  sources  of  groundwater  con- 
tamination including  those  associated  with  agricul- 
ture was  developed  in  Iowa.  Surveys  indicate  that 
68  percent  of  all  municipal  drinking  water  in  Iowa 
is  derived  from  groundwater  as  well  as  approxi- 
mately 100  percent  of  the  private  rural  drinking 
water.  There  are  several  studies  which  indicate 
that  nitrate  contamination  is  more  than  a  surface 
water  or  runoff  problem  in  Iowa.  The  problem  is 
getting  more  serious  as  rates  of  fertilizer  apprecia- 
tion increase.  The  problem  may  not  be  limited  to 
shallow  groundwater  exclusively.  Due  to  the  pres- 
ence of  fractured  bedrock  in  parts  of  Iowa,  agricul- 
tural drainage  wells  were  commonly  used  for 
draining  wetlands  to  create  cultivated  farmland.  A 
preliminary  survey  of  public  water  supplies  found 
detectable  residues  of  commonly  used  pesticides  in 
57  percent  of  the  wells  sampled.  Several  types  of 
pesticides  have  been  routinely  detected,  including 
five  herbicides  and  three  insecticides:  atrazine, 
bladex,  sencor,  dual,  lasso,  dyfonate,  counter,  and 
bolstar.  A  goal  has  been  set  for  Iowa's  Ground 
Water  Protection  Strategy:  to  develop  a  unified 
approach  among  all  federal,  state,  and  local  pro- 
grams in  Iowa  in  order  to  prevent  groundwater 
contamination,  to  restore  groundwater  quality  in 
areas  where  pollution  has  occurred  and  to  maintain 
an  adequate  supply  of  acceptable  quality  ground- 
water for  Iowa's  projected  uses  and  demands.  The 
strategy  development  steps  include:  identification 
of  the  problem;  identification  of  policy  and  pro- 
gram alternatives;  selection  of  management  op- 
tions; application  of  the  technical  assessment.  Sev- 
eral pieces  of  environmental  legislation  were 
passed  by  the  Iowa  House  and  Senate.  Several  bills 
are  waiting  for  the  governor's  signature:  landfill 
ban  by  1997;  a  one-time  test  of  municipal  water 
supplies  for  pesticides;  testing  of  bottle  water  for 
contaminants;  testing/certification  of  home  water 
treatment  devices;  and  proposed  use  of  the  Exxon 
Rebate  for  education  and  demonstration  project. 
The  end  results  would  lead  to  conservation  of 
natural  gas  and  gasoline,  as  well  as  protection  of 
the  groundwater.  (See  also  W89-02654)  (Davis- 
PTT) 
W89-02681 


GROUNDWATER  HYDROLOGY, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,   Bilthoven  (Netherlands).   Lab.   for  Soil 
and  Groundwater. 
W.  Cramer. 

IN:  Hydrology  2000.  International  Association  of 
Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 
lingford,  England.  IAHS  Publication  No.  171, 
1987.  p  17-25. 

Descriptors:  'Geohydrology,  'Groundwater,  'Re- 
search priorities,  Hydrology,  Groundwater  deple- 
tion, Saline  water  intrusion,  Groundwater  pollu- 
tion, Geothermal  studies,  Groundwater  manage- 
ment. 

Awareness  is  growing  of  the  problems  associated 
with  overdrawn  aquifers  and  of  the  unwanted  side- 
effects  of  groundwater  exploitation,  such  as  subsid- 
ence, salt  water  intrusion,  reduction  in  crop  yield 
and  a  decrease  in  surface  water  discharge.  The 
current  scope  of  groundwater  hydrology  is  ex- 
tremely wide  and  the  research  field  is  quite  dynam- 
ic as  a  result  of  academic  challenges  as  well  as 
current  problems  relating  to  water  supply,  envi- 
ronmental protection  and  subsurface  engineering 
activities  (i.e.,  groundwater  exploitation,  brackish 
or  saline  water  intrusion,  subsidence,  agricultural 
production,  soil  and  groundwater  pollution,  geo- 
logical disposal,  in  situ  conditions,  geothermal 
energy,  natural  environment,  groundwater  man- 
agement). On  the  basis  of  the  achievements  so  far, 
we  may  have  gained  a  fair  conceptual  understand- 
ing of  the  entities,  structure  and  processes  which 
constitute  hydrogeological  systems.  One  of  the 
greatest  challenges  in  the  coming  years  lies  in  the 
urgent  need  to  quantify  the  parameters  which 
characterize  these  systems  at  different  scales  and 
with  the  required  reliability.  (See  also  W89-02717) 
(Lantz-PTT) 
W89-02720 


NEW  DIRECTIONS  IN  KARST. 


Proceedings  of  the  Anglo-French  Karst  Symposi- 
um, Symposium  1983.  Geo  Books,  Norwich,  Eng- 
land. 1986.  613p. 

Descriptors:  "Karst,  *Karst  hydrology,  'Geohy- 
drology, 'Sinks,  Chemical  properties,  Geomorpho- 
logy,  Alkalinity,  Tropical  regions,  Limestone, 
Groundwater  movement,  Aquifers,  Geology,  Ra- 
dioactive tracers,  Caves. 

The  Anglo-French  Karst  Symposium  was  held  in 
England  and  also  in  Wales  in  1983  with  the  col- 
laboration of  the  Association  Francaises  du  Karsto- 
logie.  The  theme  of  the  Symposium  was  New 
Directions  in  Karst  and  the  intention  was  to  dem- 
onstrate both  in  the  paper  sessions  and  the  field 
excursions  the  application  and  relevance  of  con- 
temporary methods  and  techniques  in  karst  geo- 
morphology.  The  papers  reflected  the  use  of  many 
of  the  modern  tools  employed  in  karsts  including 
isotope  and  radiometric  dating  techniques,  palynol- 
ogy  and  hydrochemical  methods.  Some  papers  dis- 
cussed the  more  detailed  work  being  carried  out  in 
tropical  areas  and  the  Peoples  Republic  of  China. 
Interest  in  the  developing  field  of  biological  ero- 
sion was  highlighted  by  several  of  the  studies  one 
of  which  raised  the  issue  of  a  morphologically 
distinct  phytokarst.  A  renewed  interest  in  the  long- 
term  evolution  of  karst  is  seen  in  the  papers  on 
paleokarst  and  in  the  field  excursion  to  South 
Wales.  The  papers  are  grouped  under  seven  sec- 
tions: karst  processes,  karst  rocks  and  structures, 
karst  hydrology,  karst  caves,  tropical  karst,  karst 
pavements,  and  the  evolution  of  karsts.  (See  W89- 
02729  thru  W89-02742)  (Geiger-PTT) 
W89-02728 


ALKALINITY  MEASUREMENTS  IN  KARST 
WATER  STUDIES, 

Lancaster  Univ.  (England).  Dept.  of  Geography. 
L.  Rose,  and  P.  Vincent. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  1-15,  1  fig,  5  tab,  15  ref, 
append. 

Descriptors:  'Water  analysis,  'Karst,  'Karst  hy- 
drology, 'Alkalinity,  Chemical  properties,  Hydro- 
gen ion  concentration,  Spring  water,  Carbon  diox- 
ide, Calcium,  Magnesium,  Vegetation  effects,  Pick- 
nett-Trombe  simulation,  Gait  Barrows  National 
Nature  Reserve,  England. 

A  rigorous  but  simple  titrimetric  method  for  the 
determination  of  the  alkalinity  of  karst  waters  is 
described.  Alkalinity  is  here  defined  as  a  measure 
of  dissolved  Ca(Mg)C03.  Standard  calcium/mag- 
nesium estimations  measure  these  cations  from  all 
sources.  Alkalinity  does  not  change  when  C02  is 
added  or  removed.  Spring  waters  which  emerge 
from  the  base  of  pavements  at  Gait  Barrows  Na- 
tional Nature  Reserve  are  very  close  to  Picknett/ 
Trombe  saturation.  Downstream  pH  rises  without 
any  change  in  the  alkalinity  of  the  waters.  From 
the  alkalinity  measurements,  the  saturation  condi- 
tions of  the  spring  water,  and  hence  a  minimum 
pC02  were  calculated.  Variation  in  pC02  among 
the  spring  waters  is  attributable  to  the  variation  in 
soil/vegetation  cover  of  the  respective  catchment 
areas.  (See  also  W89-02728)  (Author's  abstract) 
W89-02729 


CONTROLS  ON  THE  COMPOSITION  OF 
AUTHIGENIC  PERCOLATION  WATER  IN 
THE  BURREN,  IRELAND, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-02730 


CHEMICAL    WEATHERING    OF    THE    EAST 
YORKSHIRE  CHALK, 

London   Univ.   (England).    Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-02731 


PHYTOKARST,    BLUE-GREEN    ALGAE    AND 
LIMESTONE  WEATHERING, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 
For  primary  bibliographic  entry  see  Field  2K. 
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GEOLOGICAL  STRUCTURE:  AN  IMPORTANT 
FACTOR  CONTROLLING  KARST  DEVELOP- 
MENT, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

S.  L.  Hua. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  165-174,  5  fig,  1  tab,  10  ref. 

Descriptors:  'Geohydrology,  'Geologic  structure, 
'Karst,  'Geology,  'Karst  hydrology,  Geomorpho- 
logy,  Carbon  dioxide,  Limestone,  Carbonates, 
Geologic  fractures,  Springs,  Caves,  Tectonics. 

The  effect  of  geological  structures  on  karst  devel- 
opment has  been  systematically  studied.  It  is  possi- 
ble that  geological  structure  is  more  important  for 
karst  development  than  the  lithology  of  carbonate 
rocks,  types  of  hydrocirculation,  pC02  and  climat- 
ic factors  such  as  temperature  and  precipitation. 
The  nature  of  regional  tectonics  determines  the 
spatial  distribution  characteristics  of  carbonate 
rocks  and  karst  development.  The  arrangement  of 
formations  affects  the  spatial  location  of  karst, 
which  is  generally  in  more  soluble  rocks  near  the 
contact  zone  between  two  kinds  of  lithology.  Syn- 
clines  commonly  constitute  the  collecting  and  stor- 
ing structures  of  karst  water,  and  surface  and  sub- 
surface karst  often  develops.  Anticlines  usually 
form  the  dividing  structures  between  surface  and 
subsurface  water.  When  the  rocks  are  fractured 
and  destroyed  by  tectonic  movements  karst  may 
develop  well.  The  axial  parts  of  folds  are  the 
places  where  stress  concentrates,  and  deformation 
is  strong;  there  the  zone  of  karst  water  abounds 
and  karst  develops.  It  is  obvious  that  most 
branches  and  main  passages  of  underground  drain- 
age systems,  poljes,  and  big  springs  are  connected 
with  fractures  and  correlate  with  faults.  The  exist- 
ence of  deep  and  big  faults  promotes  deep  water 
circulation  and  karst  development.  (See  also  W89- 
02728)  (Author's  abstract) 
W89-02733 


STABLE  ISOTOPES:  AN  INVESTIGATION 
INTO  THEIR  APPLICATION  IN  KARST  HY- 
DROLOGY IN  THE  U.K.,  WITH  SPECIAL  REF- 
ERENCE TO  THE  MALHAM  AREA,  NORTH 
YORKSHIRE, 

Oxford  Univ.  (England).  Dept.  of  Geography. 
H.  A.  Brown,  M.  M.  Sweeting,  and  R.  L.  Otlet. 
IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  213-231,  10  fig,  1  tab,  23 
ref. 

Descriptors:  'Tracers,  'Groundwater  movement, 
'Yorkshire,  'England,  'Karst  hydrology,  'Isotop- 
ic  tracers,  Springs,  Oxygen,  Groundwater  re- 
charge, Seasonal  variation,  Mixing,  Oxygen  iso- 
topes. 

Natural  variations  in  stable  isotopes  in  the  hydrolo- 
gical cycle  have  provided  valuable  information  in 
many  areas  worldwide,  and  most  successfully 
where  extremes  of  climatic  seasonality  or  relief 
exist.  A  project  was  initiated  to  assess  the  viability 
of  the  technique  in  the  United  Kingdom.  Oxygen 
isotope  results  are  presented  for  the  Malham  area, 
North  Yorkshire.  The  isotopic  input  in  monthly 
precipitation  was  found  to  be  only  weakly  season- 
al, although  the  range  of  variations  is  significantly 
(approximately  100  times)  larger  than  the  estimated 
measurement  error.  A  finer  structure  was  revealed 
at  shorter  timescales,  and  this  may  be  of  relevance 
for  detailed  hydrological  tracing,  especially  if  suit- 
able input  spikes  could  be  predicted  reliably.  Vari- 
ations of  input  with  altitude,  however,  were  found 
to  be  erratic.  Monthly  samples  of  ground  and 
surface  waters  exhibited  relatively  smaller  delta 
Oxygen  (18)  isotope  variations,  indicating  early 
mixing  and  storage  of  waters  in  the  soil  and/or 
upper  karstic  zone,  with  some  evidence  of  the 
persistance  of  winter  recharge.  The  complexity  of 
the  mixing  process  is  exemplified  in  an  examination 
of  a  storm  hydrograph  at  Waterhouses  Spring, 
where  the  marked  chemical  response  is  distinct 
from  the  small  isotopic  variations  observed.  In 
contrast  with  the  smoothing  of  the  input  signal  in 
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groundwater,  a  robust,  naturally  enhanced  and 
clearly  seasonal  isotope  signal  was  discovered  in 
the  waters  of  Malham  Tarn  (a  natural  lake),  and 
this  suggests  a  useful  application  in  the  study  of 
leakage  from,  and  interconnections  with,  surface 
storage  water  bodies.  It  is  concluded  that  although 
the  isotope  technique  reveals  information  not  ob- 
tainable by  conventional  hydrological  methods,  it 
is  unlikely  that  it  could  ever  be  used  in  isolation 
and  is  more  correctly  regarded,  therefore,  as  a  new 
dimension  rather  than  a  new  direction  in  karst 
hydrology.  (See  also  W89-02728)  (Author's  ab- 
stract) 
W89-02734 


STORMFLOW  CHARACTERISTICS  OF 
THREE  SMALL  LIMESTONE  DRAINAGE 
BASINS  IN  NORTH  ISLAND,  NEW  ZEALAND, 

Manchester  Polytechnic  (England).  Dept.  of  Envi- 
ronmental and  Geographical  Studies. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-02735 


GROUNDWATER  FLOW  IN  THE  LOWLAND 
LIMESTONE  AQUIFER  OF  EASTERN  CO. 
GALWAY  AND  EASTERN  CO.  MAYO,  WEST- 
ERN IRELAND, 

Rochester  Univ.,  NY.  Inst,  of  Optics. 
C.  Coxon,  and  D.  P.  Drew. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  259-279,  8  fig,  1  tab,  10  ref. 

Descriptors:  *Aquifers,  *Limestone,  "Groundwat- 
er  movement,  "Karst  hydrology,  'Ireland,  Karst, 
Dye  releases,  Tracers,  Geohydrology,  Geomor- 
phology,  Intermittent  lakes,  Turloughs. 

The  western  part  of  the  central  lowland  of  Ireland 
in  eastern  County  Galway,  eastern  County  Mayo 
and  County  Roscommon,  is  an  area  of  subdued 
topography  rarely  rising  over  60  m  above  sea 
level.  It  is  underlain  by  Carboniferous  limestone 
mantled  with  varying  thicknesses  of  glacial  and 
fluvioglacial  material.  The  landforms  are  in  part  of 
glacial  origin  and  in  part  karstic,  and  include  many 
turloughs  (seasonal  lakes).  Techniques  from  karst 
hydrology  (e.g.,  dye  tracing)  and  from  convention- 
al geohydrology  (e.g.,  water  table  mapping  from 
borehole  data)  have  been  used  in  the  area.  These 
have  demonstrated  that  the  groundwater  hydrolo- 
gy is  intermediate  in  type  between  a  non-karstic 
diffuse  flow  aquifer,  and  the  conduit  dominated 
groundwater  flow  system  characteristic  of  most 
karstic  terrains.  (See  also  W89-02728)  (Author's 
abstract) 
W89-02736 


KARST  WATER  TEMPERATURE  AND  THE 
SHAPING  OF  MALHAM  COVE,  YORKSHIRE, 

A.  F.  Pitty,  J.  L.  Ternan,  R.  A.  Halliwell,  and  J. 
Crowther. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich,  England.    1986.   p   281-291,    1    fig,    31    ref. 

Descriptors:  *Karst  hydrology,  "Karst,  "Springs, 
"Water  temperature,  Advection,  Sinks,  Limestone, 
Caves,  Geology,  Geomorphology,  England, 
Floods,  Glacial  lakes,  Glacial  aquifers. 

Fluctuations  in  karst  water  temperatures  from  15 
sampling  sites  in  the  Malham  area  of  northwest 
Yorkshire  are  presented.  Springs  draining  into 
Malham  Tarn  have  narrow  temperature  ranges 
(standard  deviations  =  0.12  to  0.22  C),  with  a 
mean  value  of  7.39  C.  The  possibility  of  lake  water, 
formerly  ponded  beneath  and  behind  glacier  ice, 
being  periodically  released  by  advection  is  dis- 
cussed. The  role  of  such  abrupt,  large-scale  re- 
leases in  the  shaping  of  spectacular  limestone  land- 
forms  in  the  vicinity  is  considered.  (See  also  W89- 
02728)  (Author's  abstract) 
W89-02737 


CHEMICAL  EROSION  IN  TOWER  KARST 
TERRAIN,  KINTA  VALLEY,  PENINSULAR 
MALAYSIA, 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 
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HYDROLOGICAL  DEVELOPMENT  OF  TROP- 
ICAL TOWER  KARST:  AN  EXAMPLE  FROM 
PENINSULAR  MALAYSIA, 

S.  J.  Gale. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  443-459,  5  fig,  1  tab,  33  ref. 

Descriptors:  "Karst  hydrology,  "Tropical  regions, 
"Karst,  "Malaysia,  "Paleohydrology,  Erosion, 
Drainage  area,  Groundwater  movement,  Geomor- 
phology, Geology,  Sedimentation,  Caves. 

Studies  of  the  morphology  and  sedimentary  infill 
of  abandoned  drainage  networks  in  tropical  karst 
towers  in  Selangor,  Peninsular  Malaysia  have  en- 
abled four  major  phases  of  hydrological  develop- 
ment to  be  recognized.  These  have  allowed  a 
partial  reconstruction  of  the  sequence  of  landform 
and  drainage  development  in  the  area.  The  avail- 
able evidence  suggests  that  this  development  began 
during  or  prior  to  the  Lower  Quaternary,  indicat- 
ing a  considerable  age  for  tower  karst  formation  in 
the  region.  The  fossil  drainage  networks  therefore 
provide  an  indication  of  environmental  conditions 
during  a  period  within  which  little  is  known  of 
environmental  history  in  Peninsular  Malaysia,  con- 
firming the  value  of  karst  features  for  palaeoenvir- 
onmental  reconstruction  in  areas  which  have  expe- 
rienced long  histories  of  erosion.  (See  also  W89- 
02728)  (Author's  abstract) 
W89-02739 


LIMESTONE  WEATHERING  UNDER  A  SOIL 
COVER  AND  THE  EVOLUTION  OF  LIME- 
STONE PAVEMENTS,  MALHAM  DISTRICT, 
NORTH  YORKSHIRE,  UK, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
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KAMENITZAS  OF  GAIT  BARROWS  NATION- 
AL NATURE  RESERVE,  NORTH  LANCA- 
SHIRE, ENGLAND, 

Lancaster  Univ.  (England).  Dept.  of  Geography. 
L.  Rose,  and  P.  Vincent. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  473-496,  19  fig,  5  tab,  16 
ref. 

Descriptors:  "Karst,  "Karst  hydrology,  "Soil  ero- 
sion, "Kamenitzas,  "Water  chemistry,  Gait  Bar- 
rows National  Nature  Reserve,  England,  Drainage 
area,  Calcium,  Magnesium,  Hydrogen  ion  concen- 
tration, Conductivity,  Geologic  fractures,  Calcite, 
Leakage,  Geomorphology,  Pools. 

Gait  Barrows  National  Nature  Reserve  has  some 
of  the  best  developed  low-altitude  limestone  pave- 
ments in  the  British  Isles.  A  characteristic  feature 
of  these  pavements  in  the  presence  of  both  active 
and  fossil  kamenitzas.  To  gain  some  insight  into  the 
karstic  processes  involved  in  the  development  of 
kamenitzas,  a  sample  of  1 1  solution  pits  was  chosen 
for  detailed  study.  Weekly  water  samples  were 
analyzed  for  Ca,  Mg,  pH,  and  conductivity.  Vari- 
ations in  the  water  chemistry  between  kamenitzas 
is  attributable  to  such  variables  as  biological  activi- 
ty and  catchment  area.  The  location  of  kamenitzas 
appears  to  be  strongly  controlled  by  the  presence 
of  calcite  veins,  which  traverse  the  pavements. 
Veins  that  stand  proud  on  the  pavement  become 
grooves  within  the  kamenitza.  Dissolution  and 
fracture  of  the  calcite  veins  within  the  bases  of  a 
kamenitza  eventually  lead  to  water  leakage  and 
termination  of  kamenitza  development.  (See  also 
W89-02728)  (Author's  abstract) 
W89-02741 


VALLEY  EXCAVATION  IN  THE  YORKSHIRE 
DALES  KARST, 

Trent  Polytechnic,  Nottingham  (England). 
A.  C.  Waltham. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich,  England.    1986.   p   541-550,   4   fig,    12   ref. 

Descriptors:  "Karst  hydrology,  "Erosion,  "Caves, 
"Geomorphology,    "Yorkshire    Dales,    "England, 


Drainage  area.  Uranium  radioisotopes,  Geology, 
Graphical  analysis,  Isotope  studies,  Karst. 

The  Yorkshire  Dales  region  is  one  of  spectacular 
glaciokarst  containing  extensive  cave  systems.  Ura- 
nium series  determinations  of  stalagmite  ages  allow 
estimates  of  the  dates  of  cave  passage  drainage 
when  contemporary  valley  floors  were  at  lower 
levels.  Tentative  results  for  three  valleys  west  of 
Ingleborough  suggest  a  mean  rate  of  valley  floor 
excavation  of  0.12  m  per  1000  years,  and  a  history 
of  the  Dales  extending  over  at  least  a  million  years. 
(See  also  W89-02728)  (Author's  abstract) 
W89-02742 


ODOUR        CONTROL        BY        ARTIFICIAL 
GROUNDWATER  RECHARGE, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For  primary  bibliographic  entry  see  Field  5F. 
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INFLUENCE  OF  GROUND  WATER  ON  SOIL- 
STRUCTURE  INTERACTION, 

City  Univ.  of  New  York. 
C.  J.  Costantino,  and  A.  J.  Philippacopoulos. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  NUREG/CR- 
4784.  Price  codes:  A04  in  paper  copy,  A01  in 
microfiche.  Report  No.  NUREG/CR-4784.  BNL- 
NUREG-52039.  55p,  19  fig,  38  ref.  NRC  Contract 
DE-AC02-76CH00016. 

Descriptors:  "Soil  properties,  "Structural  behavior, 
"Soil  mechanics,  "Groundwater,  "Soil  water, 
Computer  programs,  Mathematical  studies,  Soil 
profiles,  Pore  water,  Mathematical  equations. 

A  finite  element  computer  program  was  used  to 
study  the  impact  of  depth  on  the  groundwater 
surface  on  the  Soil-Structure  Interaction  (SSI) 
problem,  in  this  summary  of  the  second  year's 
effort  on  the  subject  of  the  influence  of  foundation 
groundwater  on  SSI  phenomenon.  The  formula- 
tion used  is  based  on  the  Biot  dynamic  equations  of 
motion  for  both  the  solid  and  fluid  phases  of  a 
typical  soil.  Frequency  dependent  interaction  coef- 
ficients were  then  generated  for  the  two-dimen- 
sional plane  problem  of  a  rigid  surface  footing 
moving  against  a  linear  soil.  The  soil  is  considered 
dry  above  the  GWT  (groundwater  table)  and  fully 
saturated  below.  The  results  indicate  that  interac- 
tion coefficients  are  significantly  modified  as  com- 
pared to  the  comparable  values  for  a  dry  soil, 
particularly  for  the  rocking  mode  of  response,  if 
the  GWT  is  close  to  the  foundation.  As  the  GWT 
moves  away  from  the  foundation,  these  effects 
decrease  in  a  relatively  orderly  fashion  for  both  the 
horizontal  and  rocking  modes  of  response.  For  the 
vertical  interaction  coefficients,  the  rate  of  conver- 
gence to  the  dry  solution  is  frequency  dependent. 
Calculations  were  made  to  study  the  impact  of  the 
modified  interaction  coefficients  on  the  response  of 
a  typical  nuclear  reactor  building.  The  amplifica- 
tion factors  for  a  stick  model  placed  atop  a  dry  and 
saturated  soil  were  computed.  It  was  found  that 
pore  water  caused  the  rocking  response  to  de- 
crease, and  translational  response  to  increase,  over 
the  frequency  range  of  interest,  as  compared  to  the 
response  on  dry  soil.  (Author's  abstract) 
W89-02850 


ISOTOPIC  INVESTIGATION  ON  THE  EVOLU- 
TION OF  GROUNDWATER  DYNAMICS  IN 
THE  PRINCIPAL  AQUIFERS  IN  THE  SOUTH- 
ERN DOBRUDJA, 

Institutul  de  Meteorologie  si  Hidrologie,  Bucharest 

(Romania). 

A.  Tenu. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE88-700608. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  IAEA  -  R  -  3621-F,  December  1985. 

102p,  32  fig,  6  tab,    13  append.   IAEA  Contract 

3621/RB. 

Descriptors:  "Isotopic  tracers,  "Tracers,  "Ground- 
water      movement,       "Groundwater       recharge, 
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•Aquifers,    'Romania,   Geohydrology,   Tectonics, 
Surface  water,  Radioisotopes. 

An  environmental  isotope  technique  was  applied 
to  the  geohydrological  study  of  Southern  Do- 
brudja,  a  region  fully  justifying  an  isotopic  study  at 
a  regional  scale  both  due  to  the  importance  of 
ground  aquifers  and  to  the  rate  of  anthropic 
changes.  In  the  study  of  karst-chalky  aquifers  in 
the  area,  more  than  with  other  types  of  aquifers, 
the  isotopic  methods  proved  very  useful  in  specify- 
ing certain  essential  aspects  of  the  hydrodynamic 
situation  and  even  of  quantitative  assessments  of 
some  geohydrological  parameters  otherwise  im- 
possible to  obtain  by  classical  methods  of  study. 
One  unique  aspect  clearly  brought  to  the  fore  is 
the  importance  of  tectonics  in  determining  the 
regional  hydrodynamic  pattern  of  the  Barremian- 
Jurassic  aquifer.  The  drainage  areas,  both  the  one 
in  the  north-east  of  the  region  and  the  one  in  the 
south-east  are  conditioned  by  the  existence  of  two 
regional  fractures:  the  Capidava-Ovidiu  and  the 
Mangalia  faults,  respectively;  the  zones  with  as- 
cending leakage  at  the  Barremian-Jurassic  and  at 
the  Sarmatian  levels  are  also  influenced  by  tecton- 
ics, namely,  by  the  faults  delimiting  the  Tuzla- 
Topraisar  horst.  The  Sarmatian  waters  proved  to 
be  recharged  mainly  from  surface  waters  circulat- 
ed in  the  region  while  the  Barremian-Jurassic  ones 
are  recharged  from  meteoric  waters  exclusively 
and  having  fallen  during  the  cold  season  in  higher 
regions  situated  south  from  Romania's  territory.  It 
was  also  proved  that  the  extensive  hydraulic  and 
land  reclamation  works  in  the  area  were  echoed  at 
the  level  of  the  Sarmatian  aquifer  but  failed  to 
influence  the  Barremian-Jurassic  which  is  better 
screened.  The  radiocarbon  analyses  proved  very 
useful  in  defining  the  groundwater  flow  model, 
particularly  in  the  case  of  the  Barremian-Jurassic. 
The  processing  of  these  analyses  in  view  of  per- 
forming corrections  with  various  methods  hinted 
at  the  fact  that,  in  the  case  of  carbonated  aquifers, 
the  methods  employed  reduce  the  radiometric  age 
by  down  to  40%,  substantially  more  than  with 
some  porous  aquifers  of  comparable  ages.  (Lantz- 
PTT) 
W89-02853 


PIPEFLOW    AND    PIPE    EROSION    IN    THE 
MAESNANT  EXPERIMENTAL  CATCHMENT, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02884 


EVALUATION  OF  BASELINE  CONDITIONS 
AT  LEASE  TRACT  C-A,  RIO  BLANCO 
COUNTY,  COLORADO, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
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SUPERFUND  RECORD  OF  DECISION:  KA- 
TONAH  MUNICIPAL  WELL,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-02979 


CHARACTERIZATION     OF     COLLOIDS     IN 
GROUNDWATER, 

Technische  Univ.  Muenchen,  Garching  (Germany, 
F.R.).  Lehrstuhl  und  Inst,  fuer  Radiochemie. 
For  primary  bibliographic  entry  see  Field  2K. 
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CONFIGURATION  AND  HYDROLOGY  OF 
THE  PRE-CRETACEOUS  ROCKS  UNDERLY- 
ING THE  SOUTHEASTERN  COASTAL  PLAIN 
AQUIFER  SYSTEM, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

R.  L.  Wait,  and  M.  E.  Davis. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4010, 
1986.  1  sheet  (map),  1  fig,  1  tab,  57  ref. 


Descriptors:  'Maps,  'Aquifers,  'Southeastern 
Coastal  Plain  Aquifer,  'Groundwater  movement, 
'Rock  properties,  Transmissivity,  Porosity,  Perme- 
ability, Geohydrology. 

An  investigation  was  conduced  to  define  the  con- 
figuration and  hydrology  of  the  rock  surface  upon 
which  the  sand  aquifers  and  confining  beds  of  the 
Southeastern  Coastal  Plain  aquifer  system  were 
deposited.  The  base  of  the  Southeastern  Coastal 
Plain  aquifer  system  consists  of  crystalline  rocks, 
saprolite,  Paleozoic  rocks,  Triassic  sedimentary 
rocks  (some  of  which  are  intruded  by  basalt),  and 
Jurassic  sedimentary  rocks.  The  permeability  of 
these  rocks  is  extremely  low  and  little  exchange  of 
water  occurs  upward  to  the  overlying  Cretaceous 
aquifers.  Porosity  values  are  in  the  range  of  10% 
or  less  in  some  of  the  rocks,  indicating  little  water 
is  stored  in  them.  The  transmissivity  values  are 
extremely  low,  indicating  very  slow  movement  of 
water  in  these  rocks.  The  small  volume  of  water 
moving  at  a  very  slow  rate  has  a  long  residence 
time  and  is  usually  mineralized  to  a  greater  degree 
than  water  in  the  more  permeable  overlying  sedi- 
ments. (Peters-PTT) 
W89-03007 


QUALITY    OF    GROUND    WATER    IN    THE 
PAYETTE  RIVER  BASIN,  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field    5G. 
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MATHEMATICAL  MODELS  FOR  INTERPRE- 
TATION OF  TRACER  DATA  IN  GROUND- 
WATER HYDROLOGY. 

International  Atomic  Energy  Agency,  Vienna 
(Austria). 

Proceedings  of  an  Advisory  Group  Meeting  on 
Mathematical  Models  for  Interpretation  of  Tracer 
Data  in  Groundwater  Hydrology  Organized  by 
the  International  Atomic  Energy  Agency  and 
Held  in  Vienna,  17-21  September  1984.  Available 
from  the  NTIS,  Springfield,  VA  22161,  as  DE87- 
701515.  Price  codes:  All  in  paper  copy,  A01  in 
microfiche.  IAEA-TECDOC-381,  1986.  234p. 

'Tracers,  'Groundwater  movement,  'Groundwat- 
er, 'Data  interpretation,  'Mathematical  models, 
Isotopic  tracers,  'Geohydrology,  Conferences, 
Quantitative  analysis,  Data  acquisition,  Research 
priorities. 

The  Advisory  Group  Meeting  noted  that  the  use 
of  different  existing  and  potentially-available  ap- 
proaches and  methodologies  in  the  development  of 
models  for  quantitative  evaluations  of  groundwater 
tracers  are  very  much  governed  by  various  factors 
such  as  the  type  of  aquifer  systems  considered,  the 
size  and  scale  of  tracer  experiments,  the  extent  and 
availability  of  basic  data  on  relevant  hydrological, 
geological,  hydrogeological,  and  other  parameters. 
Invited  review  papers  and  working  documents  pre- 
sented were  aimed  to  provide:  (1)  a  thorough 
review  of  the  existing  methodologies  that  could  be 
practically  employed  for  quantitative  interpreta- 
tion of  tracer  data  for  various  hydrological  prob- 
lems involved  in  groundwater  systems;  (2)  detailed 
appraisal  of  limitations  and  data  requirements  for 
different  possible  approaches  in  development  of 
mathematical  models  for  a  tracer  case;  and  (3)  basis 
and  framework  for  further  developments  and  re- 
search needed  in  this  field.  This  publication  brings 
together  these  review  and  working  paters.  (See 
W89-03010  thru  W89-03017)  (Shidler-PTT) 
W89-03009 


ROLE  OF  TRACER  METHODS  IN  HYDROLO- 
GY AS  A  SOURCE  OF  PHYSICAL  INFORMA- 
TION: BASIC  CONCEPTS  AND  DEFINITIONS, 
TIME  RELATIONSHIP  IN  DYNAMIC  SYS- 
TEMS, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03010 


GENERAL    REVIEW    OF    METHODOLOGIES 
AND     APPROACHES     IN     MATHEMATICAL 


MODELS  FOR  INTERPRETATION  OF 
TRACER  DATA  IN  HYDROLOGY, 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 
Fontainebleau     (France).     Centre     d'Information 
Geologique. 
P.  Goblet. 

IN:  Mathematical  Models  for  Interpretation  of 
Tracer  Data  in  Groundwater  Hydrology.  Interna- 
tional Atomic  Energy  Agency,  Vienna,  Austria. 
1986.  p  45-68,  27  ref. 

Descriptors:  'Geohydrology,  'Data  interpretation, 
•Mathematical  models,  'Tracers,  'Literature 
review,  'Groundwater  movement,  'Isotopic  trac- 
ers, Mass  transfer,  Simulation,  Theoretical  analysis. 

A  general  review  of  the  mass-transport  mecha- 
nisms in  saturated  groundwater  flow  and  related 
basic  concepts  are  provided.  Topics  discussed  in- 
clude description  of  the  medium,  transport  mecha- 
nisms for  a  conservative  element,  description  of 
the  boundaries,  retarding  mechanisms,  and  limits  of 
the  dispersion  theory.  Also  treated  are  available 
methodologies  for  the  numerical  simulation  of 
mass  transfer,  such  as  extension  of  analytical  solu- 
tions, discretized  methods,  methods  of  characteris- 
tics, simulation  of  retarding  phenomena,  and  appli- 
cability of  the  numerical  methods  of  simulation  to 
tracer  tests.  (See  also  W89-03009)  (Shidler-PTT) 
W89-0301 1 


REVIEW  OF  EXISTING  MATHEMATICAL 
MODELS  FOR  INTERPRETATION  OF 
TRACER  DATA  IN  HYDROLOGY, 

Institute  of  Nuclear  Physics,  Krakow  (Poland). 
A.  Zuber. 

IN:  Mathematical  Models  for  Interpretation  of 
Tracer  Data  in  Groundwater  Hydrology.  Interna- 
tional Atomic  Energy  Agency,  Vienna,  Austria. 
1986.  p  69-116,  8  fig,  1  tab,  82  ref. 

Descriptors:  'Geohydrology,  'Data  interpretation, 
'Mathematical  models,  'Tracers,  'Literature 
review,  Isotopic  tracers,  Mass  transfer,  Solute 
transport,  Porous  media,  Fracture  permeability, 
Groundwater  movement,  Flow  velocity,  Model 
testing,  Varied  flow,  Geologic  fractures. 

Advantages  and  limitations  are  reviewed  of  mathe- 
matical models  applied  to  the  interpretation  of 
artificial  experiments  and  environmental  tracer 
tests.  It  concludes  that  the  dispersion  equation, 
coupled,  when  necessary,  with  mass-transfer  equa- 
tions, is  the  best  possible  model  for  solving  practi- 
cal problems  related  to  the  transport  of  solutes  in 
both  porous  and  densely-fissured  media.  The  short- 
comings and  limitations  of  the  dispersion  equation 
should  be  recognized  particularly  while  dealing 
with  scale  effects  in  macrodispersion.  A  better 
understanding  of  the  mechanism  of  macrodisper- 
sion may  be  obtained  from  stochastic  models. 
When  designing  a  tracer  experiment,  or  interpret- 
ing experimental  results,  it  is  important  to  remem- 
ber that  a  conservative  tracer  does  not  necessarily 
reflect  the  bulk  movement  of  water  directly  be- 
cause an  ideal  tracer  for  water  molecules  does  not 
mean  an  ideal  tracer  for  the  flow  (mass  transport) 
of  water.  The  carbon- 14  method  and  other  tracer 
methods  do  not  yield  the  velocity  of  water  (real 
age  of  water)  in  fissured  rocks,  because  of  tracer 
diffusion  into  stagnant  water  in  the  micropores  of 
the  rock  matrix.  Even  though  considerable 
progress  has  been  achieved  in  the  development  of 
models  for  the  interpretation  of  environmental 
data,  a  good  fit  of  a  mathematical  model  to  the 
experimental  data  is  a  necessary,  but  not  sufficient, 
condition  for  regarding  the  model  as  valid.  The 
theory  of  tracer  data  in  variable-flow  systems 
seems  to  be  in  the  initial  stages  of  development;  no 
experimental  evidence  exists  on  the  applicability  of 
approaches  developed  so  far,  with  the  exception  of 
the  relatively  easy-to-apply  multi-box  approach. 
(See  also  W89-03009)  (Shidler-PTT) 
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SOLUTE   TRANSPORT   IN   FRACTURED 
ROCKS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 
of  Chemical  Engineering. 
I.  Neretnieks. 


28 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


IN:  Mathematical  Models  for  Interpretation  of 
Tracer  Data  in  Groundwater  Hydrology.  Interna- 
tional Atomic  Energy  Agency,  Vienna,  Austria. 
1986.  p  139-164,  2  tab,  7  fig,  32  ref. 

Descriptors:  'Tracers,  *Groundwater  movement, 
*Geohydrology,  *Solute  transport,  'Geologic 
fractures,  Fracture  permeability,  Mathematical 
models,  Aquifers,  Channeling,  Stagnant  water, 
Tracers,  Field  tests,  Data  interpretation. 

Many  of  the  mechanisms  which  influence  tracer 
movement  in  fissured  rock  are  well-understood  in 
principle.  This  paper  describes  the  basic  physical 
processes  involved.  Mathematical  models  and 
methodologies  used  in  evaluating  tracer  experi- 
ments in  fractured  aquifer  systems  are  also  re- 
viewed. There  are  several  processes  which  as  yet 
have  not  been  much  studied  and  which  seem  to 
play  a  large  and  sometimes  dominating  role.  Chan- 
neling and  matrix  diffusion  can  strongly  influence 
the  movement  of  artificial  as  well  as  natural  tracers 
in  fissured  rock.  There  are  mechanisms  which  are 
suspected  of  taking  place  (e.g.,  diffusion  into  stag- 
nant zones  other  than  the  micropores  of  the 
matrix)  which  could  have  a  considerable  influence. 
The  large  number  of  processes  influencing  field 
experiments  make  it  very  difficult  to  evaluate  the 
parameters  describing  these  processes  with  any 
confidence.  Independent  laboratory  measurements 
or  other  independent  observations  would  increase 
the  level  of  confidence  in  the  evaluation  of  experi- 
ments. (See  also  W  89-03009)  (Shidler-PTT) 
W89-03014 


COMPUTER  MODELLING  OF  CONFINED 
AQUIFER  SYSTEMS  FOR  INTERPRETATION 
OF  CHEMICAL  AND  ENVIRONMENTAL  ISO- 
TOPE DATA, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 
chung,  Hanover  (Germany,  F.R.) 
M.  A.  Geyh. 

IN:  Mathematical  Models  for  Interpretation  of 
Tracer  Data  in  Groundwater  Hydrology.  Interna- 
tional Atomic  Energy  Agency,  Vienna,  Austria. 
1986.  p  165-179,  7  fig,  16  ref. 

Descriptors:  'Groundwater  movement,  'Tracers, 
'Data  interpretation,  'Computer  models,  'Con- 
fined aquifers,  Isotope  studies,  Steady  flow,  Hy- 
draulic conductivity,  Unsteady  flow,  Geohydro- 
logy. 

A  simple  numerical  solution  of  the  two-dimension- 
al hydraulic  model  for  steady-state  flow  in  con- 
fined aquifer  systems  is  presented.  The  hydraulic 
conductivity  of  the  confining  bed  can  be  deter- 
mined with  a  minimum  of  field  data  or  analysis  of 
the  chemical  and  isotopic  compositions  and  with 
the  possibility  of  quickly  adapting  the  model  to  the 
particular  field  situation.  A  promising  field  of  theo- 
retical improvement  to  the  hydraulic  model  is  the 
implementation  of  non-steady-state  flow  to  esti- 
mate needed  initial  field  data  from  the  changes  in 
chemical  and  isotopic  compositions  with  time  in 
areas  pumped  for  long  periods  of  time.  In  addition, 
it  may  become  possible  to  derive  hydrogeological 
field  parameters  from  the  temporal  behavior  of  the 
load  in  the  groundwater.  (See  also  W89-03009) 
(Shidler-PTT) 
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APPLICATION  OF  A  TRANSPORT-DIFFU- 
SION MODEL  TO  A  COASTAL  AQUIFER  UTI- 
LIZING IN  SITU  MEASUREMENTS  OF  DIS- 
PERSIVITY, 

Istituto  di  Ricerca  sulle  Acque,  Bari  (Italy). 
S.  Troisi,  M.  Vurro,  and  L.  Castellano. 
IN:    Mathematical    Models   for    Interpretation    of 
Tracer  Data  in  Groundwater  Hydrology.  Interna- 
tional Atomic  Energy  Agency,  Vienna,  Austria. 
1986.  p  181-202,  16  fig,  40  ref. 

Descriptors:  'Groundwater  movement,  'Tracers, 
'Hydrologic  models,  'Coastal  aquifers,  'Dispersi- 
vity,  In  situ  tests,  Porous  media,  Italy,  Natural 
flow.  Pumping  tests,  Path  of  pollutants,  Ground- 
water movement. 

Classical  experimental  (the  'two-well  pulse' 
method)  and  theoretical  (hydrodispersive  scheme) 


methodologies  commonly  used  to  analyze  porous 
media  were  applied  to  the  Nardo'  Aquifer  in  south- 
ern Italy.  The  results  were  satisfactory  only  in  the 
case  of  natural  flow.  Recent  pumping  tests  indicat- 
ed that  tracer  spreading  was  highly  sensitive  to 
pumping  rate.  A  more  thorough  analysis  is  needed 
to  understand  the  effective  characteristics  of  the 
transport  mechanisms.  (See  also  W89-03009)  (Au- 
thor's abstract) 
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USE  OF  LINEAR  COMPARTMENTAL  SIMU- 
LATION APPROACH  FOR  QUANTITATIVE 
INTERPRETATION  OF  ISOTOPE  DATA 
UNDER  TIME  VARIANT  FLOW  CONDITIONS, 

International    Atomic    Energy    Agency,    Vienna 

(Austria).  Div.  of  Research  and  Labs. 

For  primary  bibliographic  entry  see  Field  7C. 
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LAND  SUBSIDENCE  IN  THE  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  AS  OF  1980, 

For   primary   bibliographic   entry   see   Field   6G. 
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LAND  SUBSIDENCE  IN  THE  SANTA  CLARA 
VALLEY,  CALIFORNIA,  AS  OF  1982, 

For   primary   bibliographic   entry   see   Field   6G. 
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RECONNAISSANCE  OF  THE  HYDROTHER- 
MAL  RESOURCES  OF  UTAH, 

Geological  Survey,  Arvada,  CO. 

F.  E.  Rush. 

Available    from    Superintendent    of    Documents, 

Government    Printing    Office,    Washington,    DC 

20402.   USGS   Professional   Paper    1044-H,    1983. 

49p,  28  fig,  18  tab,  56  ref,  (Geohydrology  of  Geo- 

thermal  Systems). 

Descriptors:  'Hydrothermal  studies,  'Geothermal 
resources,  'Utah,  Geology,  Basin  and  Range  prov- 
ince, Rocks,  Basalts,  Volcanoes,  Geothermal 
power,  Hot  springs,  Exploration,  Geologic  map- 
ping, Geohydrology. 

Geological  factors  in  the  Basin  and  Range  prov- 
ince in  Utah  are  more  favorable  for  the  occurrence 
of  geothermal  resources  than  in  other  areas  on  the 
Colorado  Plateaus  or  in  the  Middle  Rocky  Moun- 
tains. These  geologic  factors  are  principally  crustal 
extension  and  crustal  thinning  during  the  last  17 
million  years.  Basalts  as  young  as  10,000  years 
have  been  mapped  in  the  area.  High-silica  volcanic 
and  intrusive  rocks  of  Quaternary  age  can  be  used 
to  locate  hydrothermal  convection  systems.  Drill- 
ing for  hot,  high-silica,  buried  rock  bodies  is  most 
promising  in  the  areas  of  recent  volcanic  activity. 
Southwestern  Utah  has  more  geothermal  potential 
than  other  parts  of  the  Basin  and  Range  province 
in  Utah.  The  Roosevelt  Hot  Springs  area,  the  Cove 
Fort-Sulphurdale  area,  and  the  area  to  the  north  as 
far  as  *0  kilometers  from  them  probably  have  the 
best  potential  for  geothermal  development  for  gen- 
eration of  electricity.  Other  areas  with  estimated 
reservoir  temperatures  greater  than  150  C  are 
Thermo,  Monroe,  Red  Hill  (in  the  Monroe-Joseph 
Known  Geothermal  Resource  Area),  Joseph  Hot 
Springs,  and  the  Newcastle  area.  The  rates  of  heat 
and  water  discharge  are  high  at  Crater,  Meadow, 
and  Hatton  Hot  Springs,  but  estimated  reservoir 
temperatures  there  are  less  than  150  C.  Additional 
exploration  is  needed  to  define  the  potential  in 
three  additional  areas  in  the  Escalante  Desert.  (Au- 
thor's abstract) 
W 89-03020 


GROUNDWATER  FLOW  SYSTEM  IN  NORTH- 
ERN MISSOURI  WITH  EMPHASIS  ON  THE 
CAMBRIAN-ORDOVICIAN  AQUIFER, 

Geological  Survey,  Rolla,  MO. 
J.  L.  Imes. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425.  Denver,  CO  80225.  USGS 
Professional  Paper  1305,  1985.  61p,  29  fig,  3  tab,  24 
ref,  1  plate  in  pocket. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Aquifers,  'Missouri,  Alluvial  deposits,  Gla- 


cial drift,  Model  studies,  Saline  water  systems, 
Saline  water  barriers,  Illinois,  Leakage,  Infiltration, 
Potentiometric  level,  Model  testing,  Pumping, 
Groundwater  divide,  Saline  water  intrusion. 

The  hydrologically  important  aquifers  in  northern 
Missouri  are  (1)  alluvial  valley  deposits,  (2)  surfi- 
cial  deposits  of  glacial  drift,  (3)  the  Mississippian 
aquifer,  and  (4)  the  Cambrian-Ordovician  aquifer. 
The  Cambrian-Ordovician  aquifer  was  studied  in 
detail.  The  construction  of  detailed  potentiometric 
maps  and  the  results  of  modeling  studies  of  the 
Cambrian-Ordovician  aquifer  show  that  an  eight 
county  region  immediately  north  of  the  Missouri 
River  has  a  local  freshwater  flow  system  independ- 
ent of  the  regional  saline-water  flow  system.  Po- 
tentiometric divides  prevent  saline  water  from  en- 
tering this  freshwater  area.  Part  of  the  saline  water 
discharges  in  Chariton  and  southern  Howard 
Counties.  The  remainder  flows  eastward  into  Illi- 
nois. In  the  freshwater  region,  water  enters  the 
Cambrian-Ordovician  aquifer  by  vertical  leakage 
from  the  overlying  Mississippian  limestone  forma- 
tion and  infiltration  of  precipitation  where  the  aq- 
uifer crops  out  atop  the  Lincoln  fold.  The  freshwa- 
ter discharges  along  the  Missouri  and  Mississippi 
Rivers.  A  two-dimensional  model  of  the  Cambrian- 
Ordovician  aquifer  in  northeastern  Missouri  was 
calibrated  to  prepumping  steady-state  conditions 
and  to  1965  and  May  1979  transient  potentiometric 
surfaces.  The  model  was  used  to  predict  effects  of 
future  water  withdrawals  at  two  potential  rates:  (1) 
continued  withdrawal  at  1980  pumping  rates,  and 
(2)  accelerated  withdrawal,  increasing  by  1%  per 
yr  more  than  1980  pumping  rates.  Under  both 
conditions  the  potentiometric  surface  approaches 
steady  state  by  1990.  The  groundwater  divides  are 
slowly  migrating  southward  due  to  present  (1983) 
pumping  stresses  on  the  freshwater  part  of  the 
aquifer  and  will  continue  in  the  future.  This  will 
allow  saline  water  to  move  into  former  freshwater 
areas  at  a  rate  estimated  to  be  5  to  15  ft  per  yr  by 
1990.  (Author's  abstract) 
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HYDROGEOCHEMISTRY  OF  THE  UPPER 
PART  OF  THE  FORT  UNION  GROUP  IN  THE 
GASCOYNE  LIGNITE  STRIP-MINING  AREA, 
NORTH  DAKOTA, 

For  primary  bibliographic  entry  see  Field  4C. 
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SUMMARY  OF  THE  HIGH  PLAINS  REGION- 
AL AQUIFER-SYSTEM  ANALYSIS  IN  PARTS 
OF  COLORADO,  KANSAS,  NEBRASKA,  NEW 
MEXICO,  OKLAHOMA,  SOUTH  DAKOTA, 
TEXAS,  AND  WYOMING, 
J.  B.  Weeks,  E.  D.  Gutentag,  F.  J.  Heimes,  and  R. 
R.  Luckey. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1400-A,  1988.  30p,  15  fig,  1  tab, 
141  ref,  (Regional  Aquifer-System  Analysis). 

Descriptors:  'Aquifer  systems,  'Colorado, 
'Kansas,  'Nebraska,  'New  Mexico,  'Oklahoma, 
'South  Dakota,  'Texas,  'Wyoming,  Groundwater 
storage,  Water  quality  standards,  Irrigation,  Dis- 
solved solids,  Fluorides,  Chlorides,  Sulfates, 
Pumpage,  Water  table  decline,  Simulation  analysis. 

During  1980,  3.25  billion  acre-feet  of  drainable 
water  was  stored  in  the  High  Plains  aquifer.  Ap- 
proximately 65  percent  of  the  water  in  storage  was 
in  Nebraska,  and  12  percent  was  in  Texas.  New 
Mexico,  the  State  with  the  smallest  water  resource 
in  the  High  Plains,  had  only  1.5  percent  of  the 
volume  of  water  in  storage.  The  quality  of  water  in 
the  aquifer  generally  is  suitable  for  irrigation  use 
but,  in  many  places,  the  water  does  not  satisfy 
EPA  drinking-water  regulations.  Excessive  con- 
centration of  dissolved  solids,  fluoride,  chloride, 
and  sulfate  occur  in  parts  of  the  aquifer  in  all 
States.  Annual  pumpage  of  ground  water  for  irri- 
gation increased  from  about  4  million  acre-feet 
during  1949  to  nearly  18  million  acre-feet  during 
1980.  As  of  1980,  water  levels  had  declined  more 
than  10  feet  in  50,000  square  miles  and  more  than 
50  feet  in  12,000  square  miles  from  predevelopment 
levels.  Water-level  declines  of  as  much  as  200  feet 
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Group  2F — Groundwater 

had  occurred  since  irrigation  started,  and  the 
volume  of  water  in  storage  in  the  aquifer  had 
decreased  by  166  million  acre-feet.  Simulation  of 
baseline  pumpage  from  the  High  Plains  aquifer 
showed  that  between  1980  and  2020,  water-level 
declines  in  excess  of  100  feet  would  occur  in  areas 
totaling  about  15,500  square  miles  in  parts  of  all 
States  except  South  Dakota  and  Wyoming.  The 
maximum  1980-to-2020  water-level  decline  was 
projected  to  be  nearly  250  feet  in  northern  Texas. 
(See  also  W89-03031)  (Author's  abstract) 
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EFFECTS  OF  FUTURE  GROUND-WATER 
PUMPAGE  ON  THE  HIGH  PLAINS  AQUIFER 
IN  PARTS  OF  COLORADO,  KANSAS,  NE- 
BRASKA, NEW  MEXICO,  OKLAHOMA, 
SOUTH  DAKOTA,  TEXAS,  AND  WYOMING, 
Geological  Survey,  Arvada,  CO. 
R.  R.  Luckey,  E.  D.  Gutentag,  F.  J.  Heimes,  and  J. 
B.  Weeks. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1400-E,  1988.  44p,  27  fig,  4  tab, 
34  ref,  (Regional  Aquifer-System  Analysis). 

Descriptors:  'Groundwater  level,  *Water  use, 
•Aquifers,  *Pumpage,  'Colorado,  'Kansas,  'Ne- 
braska, 'New  Mexico,  'Oklahoma,  'South 
Dakota,  'Texas,  'Wyoming,  Groundwater  man- 
agement, Computer  models,  Finite  difference 
methods,  Model  testing,  Future  planning,  Water 
management,  Water  table  decline,  Management 
planning. 

The  U.S.  Geological  Survey  conducted  a  geohy- 
drologic  study  of  the  High  Plains  regional  aquifer 
system  to  help  State  and  local  agencies  manage  the 
groundwater  resource.  Digital,  finite-difference 
models  of  the  groundwater  flow  system  in  the 
southern,  central,  and  northern  High  Plains  were 
developed  during  the  study.  The  calibrated  models 
were  used  to  project  future  water  levels  based  on  a 
baseline  strategy  (continuation  of  current  econom- 
ic trends  and  government  policies)  and  on  alterna- 
tives involving  a  voluntary  reduction  in  water  use 
(management  strategy  1)  and  a  mandatory  reduc- 
tion in  water  use  (management  strategy  2).  In  the 
southern  High  Plains,  the  total  simulated  pumpage 
from  1980  to  2020  would  be  113  million  acre-feet 
for  the  baseline  strategy,  109  million  acre-feet  for 
management  strategy  1,  and  88  million  acre-feet 
for  management  strategy  2.  For  the  baseline  strate- 
gy, water  levels  in  the  southern  High  Plains  are 
projected  to  decline  more  than  150  feet  between 
1980  and  2020  in  about  700  square  miles.  In  the 
central  High  Plains,  simulated  pumpage  from  1980 
to  2020  would  be  158  million  acre-feet  for  the 
baseline  strategy,  178  million  acre-feet  for  manage- 
ment strategy  1,  and  138  million  acre-feet  for  man- 
agement strategy  2.  For  the  baseline  strategy, 
water  levels  in  the  central  High  Plains  are  project- 
ed to  decline  more  than  100  feet  from  1980  to  2020 
in  about  3,000  square  miles.  In  the  northern  High 
Plains,  simulated  pumpage  from  1980  to  2020 
would  be  357  million  acre-feet  for  the  baseline 
strategy,  360  million  acre-feet  for  management 
strategy  1,  and  271  million  acre-feet  for  manage- 
ment strategy  2.  For  the  baseline  strategy  water 
levels  in  the  northern  High  Plains  are  projected  to 
decline  more  than  100  feet  from  1980  to  2020  in 
about  10,000  square  miles.  (See  also  W89-03030) 
(Author's  abstract) 
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GEOLOGY  OF  THE  FRESH  GROUND-WATER 
BASIN  OF  THE  CENTRAL  VALLEY,  CALL 
FORMA,  WITH  TEXTURE  MAPS  AND  SEC- 
TIONS, 

Geological  Survey,  Pasco,  WA. 
R.  W.  Page. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1401-C,  1986.  54p,  35  fig,  2  tab, 
173  ref,  5  plates  in  pocket,  (Regional  Aquifer- 
Systems  Analysis). 

Descriptors:  'Groundwater  basins,  'Geologic 
mapping,  'California,  'Geohydrology,  'Aquifer 
characteristics,  Groundwater  management,  Geo- 
logic formations,  Aquifers,  Geomorphology, 
Rivers,  Groundwater  movement 


The  purpose  of  this  report  is  to  describe  the  late 
Cenozoic  subsurface  geology  of  the  Central 
Valley.  Such  knowledge  is  necessary  for  proper 
management  of  the  groundwater  resources  of  the 
valley.  Although  continental  rocks  and  deposits  of 
Tertiary  and  Quaternary  age  compose  a  number  of 
formations  and  informal  deposits,  in  total  they 
constitute  the  major  aquifer  of  the  Central  Valley. 
In  most  places,  similarity  in  sediment  type  between 
the  continental  deposits  and  some  underlying  rocks 
and  deposits  and  even  between  separate  units  of 
continental  rocks  and  deposits  makes  mapping  of 
subsurface  geologic  contacts  difficult  if  not  practi- 
cally impossible.  Continental  rocks  and  deposits  of 
Tertiary  and  Quaternary  age  include  (1)  the  Kern 
River  Formation;  (2)  the  Laguna  Formation;  (3) 
the  Tulare  Formation;  (4)  the  Tehama  Formation; 
and  (5)  a  number  of  younger  formations,  as  well  as 
some  informally  named  deposits.  These  deposits 
and  formations  also  include  lacustrine  and  marsh 
deposits,  which  are  much  thicker  and  more  exten- 
sive in  the  San  Joaquin  Valley  than  in  the  Sacra- 
mento Valley.  Lacustrine  and  marsh  deposits  crop 
out  in  the  San  Joaquin  Valley  but  not  in  the 
Sacramento  Valley.  Continental  deposits  of  Qua- 
ternary age  crop  out  chiefly  along  the  major  rivers 
and  streams  of  the  valley  as  well  as  other  low-lying 
areas;  the  deposits  include  river  deposits,  flood- 
basin  deposits,  and  sand  dunes.  The  large,  asym- 
metrical, northwestward-trending  structural 
trough  of  the  Central  Valley  is  the  principal  struc- 
ture controlling  the  occurrence  and  movement  of 
groundwater  in  the  area.  (Author's  abstract) 
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REGIONAL  AQUIFER  SYSTEM  UNDERLY- 
ING THE  NORTHERN  GREAT  PLAINS  IN 
PARTS  OF  MONTANA,  NORTH  DAKOTA, 
SOUTH  DAKOTA,  AND  WYOMING:  SUMMA- 
RY, 

Geological  Survey,  Arvada,  CO. 
J.  S.  Downey,  and  G.  A.  Dinwiddie. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1402-A,  1988.  64p,  49  fig,  641 
ref,  3  plates  in  pocket  (Regional  Aquifer-System 
Analysis). 

Descriptors:  'Aquifer  systems,  'Montana,  'North 
Dakota,  'South  Dakota,  'Wyoming,  'Geohydro- 
logy, Groundwater  movement,  Sediments,  Poten- 
tiometric  level,  Groundwater  recharge,  Water 
quality  control,  Mathematical  models,  Leakage, 
Pumping. 

The  Northern  Great  Plains  Regional  Aquifer- 
System  Analysis  is  the  first  of  a  series  of  planned 
nationwide  regional  geohydrologic  studies.  The 
geologic  framework  within  which  the  groundwat- 
er flow  system  operates  has  been  defined.  The 
study  area  basically  consists  of  high-land  areas  of 
sediment  sources  and  basin  areas  of  sediment  depo- 
sition. The  spatial  distribution  of  hydraulic  pres- 
sure has  been  portrayed  as  potentiometric  surfaces 
mapped  for  several  aquifers.  The  implied  ground- 
water flow  system  is  one  of  recharge  in  and  near 
the  highland  areas  in  the  western  and  southwestern 
part  of  the  study  area  and  one  of  generally  east- 
ward and  northeastward  flow  of  ground  water 
toward  areas  of  discharge  in  Canada,  North 
Dakota,  and  South  Dakota.  The  distribution  of 
chemical  quality  of  the  groundwater  has  been  de- 
fined with  available  data,  and  the  mechanisms  con- 
trolling changes  in  chemical  quality  have  been 
interpreted.  The  entire  system  of  groundwater 
flow  has  been  defined  as  a  conceptual  model  and 
has  been  simulated  with  a  mathematical  model. 
Five  major  aquifers  have  been  defined  and  simulat- 
ed, and  the  digital  model  has  been  used  to  interpret 
areas  and  rates  of  recharge,  areas  and  rates  of 
discharge,  areas  and  rates  of  leakage,  and  rates  and 
directions  of  flow.  The  model  has  been  further 
used  to  simulate  several  hypothetical  pumping  al- 
ternatives to  determine  the  cause-and-effect  rela- 
tionship between  pumping,  drawdown,  and  as- 
sumed conditions.  (Author's  abstract) 
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SUMMARY  OF  THE  HYDROLOGY  OF  THE 
FLORIDAN  AQUIFER  SYSTEM  IN  FLORIDA 
AND  IN  PARTS  OF  GEORGIA,  SOUTH  CARO- 
LINA, AND  ALABAMA, 


Geological  Survey,  St.  Simons  Island,  GA. 
R.  H.  Johnston,  and  P.  W.  Bush. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1403- A,  1988.  24p,  7  fig,  3  tab, 
79  ref,  4  plates  in  pocket  (Regional  Aquifer-Sys- 
tems Analysis). 

Descriptors:  'Aquifer  systems,  'Geohydrology, 
'Florida,  'Georgia,  'South  Carolina,  'Alabama, 
Water  supply,  Aquifer  characteristics,  Carbonate 
rocks,  Permeability,  Groundwater  movement, 
Karst  hydrology,  Springs,  Water  table  decline, 
Saline  water  intrusion,  Saline-freshwater  inter- 
faces, Groundwater  potential,  Transmissivity, 
Water  quality,  Floridan  aquifer. 

The  Floridan  aquifer  system  is  one  of  the  major 
sources  of  groundwater  supplies  in  the  United 
States.  This  highly  productive  aquifer  system  un- 
derlies all  of  Florida,  southern  Georgia,  and  small 
parts  of  adjoining  Alabama  and  South  Carolina,  for 
a  total  area  of  about  100,000  square  miles.  About  3 
billion  gallons  of  water  per  day  is  withdrawn  from 
the  aquifer  for  all  uses,  and,  in  many  areas,  the 
Floridan  is  the  sole  source  of  freshwater.  The 
aquifer  system  is  a  sequence  of  hydraulically  con- 
nected carbonate  rocks  that  generally  range  in  age 
from  Late  Paleocene  to  Early  Miocene.  The  aqui- 
fer system  consists  of  an  upper  aquifer  and  a  lower 
aquifer,  separated  by  a  less  permeable  confining 
unit  of  highly  variable  properties.  Low-permeabil- 
ity clastic  rocks  overlie  much  of  the  Floridan 
aquifer  system.  The  Floridan  aquifer  system  de- 
rives its  permeability  from  openings  that  vary  from 
fossil  hashes  and  networks  of  many  solution-wid- 
ened joints  to  large  cavernous  openings  in  karst 
areas.  The  dominant  feature  of  the  Floridan  flow 
system,  both  before  and  after  groundwater  devel- 
opment, is  Upper  Floridan  aquifer  springs,  nearly 
all  of  which  occur  in  unconfined  and  semiconfined 
parts  of  the  aquifer  in  Florida.  Three  billion  gal- 
lons per  day  pumped  from  the  Floridan  aquifer 
system  has  resulted  in  long-term  regional  water- 
level  declines  of  more  than  10  ft  in  three  broad 
areas  of  the  flow  system:  (1)  coastal  Georgia  and 
adjacent  South  Carolina  and  northeast  Florida;  (2) 
west-central  Florida;  and  (3)  the  Florida  panhan- 
dle. Saltwater  has  encroached  as  a  result  of  pump- 
ing in  a  few  coastal  areas.  In  general,  the  water 
chemistry  in  the  Upper  Floridan  is  related  to  flow 
and  proximity  to  the  freshwater-saltwater  inter- 
face. A  considerable  area  of  the  Floridan  aquifer 
system's  extent  remains  highly  favorable  for  the 
development  of  large  groundwater  supplies.  This 
area  is  largely  inland  and  is  characterized  by  high 
transmissivity  and  minimal  development  (as  of 
early  1980's).  The  major  constraint  on  future  de- 
velopment is  degradation  of  water  quality  rather 
than  water-quantity  limitations.  (Author's  abstract) 
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MIGRATION  OF  ACIDIC  GROUNDWATER 
SEEPAGE  FROM  URANIUM-TAILINGS  IM- 
POUNDMENTS: 1.  FIELD  STUDY  AND  CON- 
CEPTUAL HYDROGEOCHEMICAL  MODEL, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

For  primary  bibliographic  entry  see  Field  5B. 
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MIGRATION  OF  ACIDIC  GROUNDWATER 
SEEPAGE  FROM  URANIUM-TAILINGS  IM- 
POUNDMENTS: 2.  GEOCHEMICAL  BEHAV- 
IOR OF  RADIONUCLIDES  IN  GROUNDWAT- 
ER, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

For  primary  bibliographic  entry  see  Field  5B. 
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GROUNDWATER  FLOW  THROUGH  A  MILIO- 
LITE  LIMESTONE  AQUIFER, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  R.  Rushton,  and  S.  V.  Raghava  Rao. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  5,  p  449-464,  October  1988.  9  fig,  3  tab,  7  ref. 

Descriptors:  'Groundwater  movement,  'Aquifer 
characteristics,  'Artificial  recharge,  'Coastal 
aquifers,  'Saline  water  intrusion,  India,  Agricul- 
ture, Transmissivity,  Limestone,  Geologic  frac- 
tures, Model  studies,  Pump  wells,  Well  yield. 

A  flow  study  was  conducted  in  a  coastal  aquifer  in 
western  India.  Extensive  exploitation  of  this  aqui- 
fer in  western  Gujarat  has  resulted  in  saline  intru- 
sion for  distances  of  several  kilometers  from  the 
coast;  as  a  result  of  the  saline  intrusion,  agriculture 
has  largely  ceased  in  the  coastal  belt.  An  examina- 
tion of  field  information  suggested  that  the  trans- 
missivity  of  the  aquifer  varies  significantly  between 
high  and  low  groundwater  heads.  Pumping  tests 
indicated  that  this  is  due  to  the  development  of 
major  fissures  in  the  upper  part  of  the  aquifer.  A 
regional  groundwater  model  with  varying  trans- 
missivities  was  used  to  represent  the  field  behavior. 
Satisfactory  agreement  was  obtained  for  regional 
distributions  of  groundwater  head,  variations  of 
groundwater  head  with  time,  spring  flows,  and 
saline  inflows.  The  model  was  also  used  to  examine 
the  effect  of  artificial  recharge  on  the  alleviation  of 
saline-intrusion  problems  in  the  coastal  area.  It  was 
found  that  artificial  recharge  would  have  a  mini- 
mal effect  on  the  conditions  in  the  coastal  zone  but 
would  improve  the  yield  of  the  pumped  wells  in 
the  vicinity  of  the  recharge  site;  less  than  5%  of 
the  recharged  water  would  be  lost  to  springs  or  to 
the  sea  provided  that  the  abstraction  continues  at 
the  present  rate.  (Shidler-PTT) 
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GROUNDWATER  OCCURRENCE  AND  FLOW 
PATTERN  IN  THE  ENUGU  COAL-MINE 
AREA,  ANAMBRA  STATE,  NIGERIA, 

Federal  Univ.  of  Technology,  Owerri  (Nigeria). 
School  of  Natural  and  Applied  Sciences. 
G.  I.  Nwankwor,  B.  C.  Egboka,  and  I.  P.  Orajaka. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  5,  p  465-482,  October  1988.  8  fig,  1  tab,  10  ref. 

Descriptors:  'Groundwater  movement,  'Flow  pat- 
tern, 'Coal  mines,  'Nigeria,  Geologic  units, 
Groundwater  level,  Seepage,  Aquifer  systems, 
Aquitards,  Flow  velocity,  Hydraulic  conductivity, 
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The  distribution  of  major  geological  units,  static 
water-level  data,  water-chemistry  data,  and  obser- 
vations of  surface  features  influenced  by  ground- 
water seepage  were  used  to  characterize  ground- 
water behavior.  Considerations  of  geology, 
groundwater  levels,  and  seepage  in  the  mines  indi- 
cate that  the  coal  sequence  is  a  multiaquifer  system 
in  which  sandstone  and  local  coal  aquifers  alter- 
nate with  shale  aquitards.  Based  on  the  hydraulic 
head  data,  the  groundwater  flow  is  predominantly 
downwards.  Groundwater  velocity  calculation 
across  the  multiaquifer  system  using  the  Darcy 
equation  gave  a  flow  velocity  of  1  m/day.  For 
groundwater  systems,  such  a  calculated  velocity  is 
considered  high.  The  high  velocity  is  most  prob- 
ably due  to  the  high  fracture  porosity  as  well  as 
the  presence  of  other  stratigraphic  and  structural 
features  such  as  alluvial  fills  that  provide  high 
hydraulic  conductivity  pathways  across  the  aquifer 
system.  The  pattern  of  groundwater  inflow  into 
the  mines  is  also  influenced  by  these  stratigraphic 
and  structural  features.  (Author's  abstract) 
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Split  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering Sciences. 
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Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 


No.   5,  p  483-497,  October   1988.   11  fig,   14  ref. 

Descriptors:  'Groundwater,  'Karst  hydrology, 
'Hydrologic  systems,  'Yugoslavia,  Reservoirs, 
Springs,  Intermittent  springs,  Flow  discharge, 
Water  loss,  Leakage,  Hydrograph  analysis,  Reces- 
sion curve,  Discharge  measurement,  Retention  ca- 
pacity. 

The  construction  of  a  reservoir  on  the  Neretva 
River  resulted  in  the  flooding  of  three  springs 
which  now  function  as  ponors  (swallow-holes).  At 
first,  they  discharged  28  cubic  m/s  of  water  from 
the  full  reservoir.  Reclamation  works  were 
planned  to  reduce  the  losses  from  the  reservoir. 
Attempts  to  seal  the  leaks  resulted  only  in  reducing 
the  loss  to  22  cu  m/s.  All  the  water  that  is  lost 
through  these  ponors  appears  some  1  km  down- 
stream from  the  dam  in  a  group  of  springs.  Most  of 
these  springs  were,  before  the  dam's  construction, 
only  temporary;  during  the  dry  period  their  dis- 
charge was  approximately  1  cu  m/s.  In  order  to 
identify  the  karst  system,  the  position  and  dimen- 
sions of  the  karst  channels  through  which  the 
greatest  quantities  of  water  are  lost  from  the  reser- 
voir were  determined  by  definition  of  the  hydro- 
graph  recession  curves  and  discharge  curves  of 
downstream  springs.  The  recession  part  of  the 
hydrograph  was  defined  by  applying  a  new  expres- 
sion of  the  Maillet  formula.  Thus,  it  became  possi- 
ble to  define  not  only  the  transport  characteristics 
of  the  karst  mass  but  also  its  retention  characteris- 
tics. When  the  karst  system  is  defined,  it  will  be 
possible  to  carry  out  reclamation  more  efficiently 
and  with  lower  costs.  (Author's  abstract) 
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GROUNDWATER  MICROBIOLOGY:  PROB- 
LEMS AND  BIOLOGICAL  TREATMENT: 
STATE-OF-THE-ART  REPORT, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
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Descriptors:  'Pathogenic  bacteria,  'Groundwater, 
'Microorganisms,  'Groundwater  pollution,  'Bio- 
degradation,  'Microbial  degradation,  Wastewater, 
Bacteria,  Viruses,  Protozoa,  Yeasts. 

The  quality  of  groundwater  depends  greatly  on  the 
microbial  activity  in  the  soil  above  the  groundwat- 
er table  and  in  the  aquifer  itself.  Current  knowl- 
edge on  the  ecology  of  groundwater  microbes, 
including  pathogenic  viruses,  bacteria,  yeasts,  and 
protozoa  is  summarized.  Particular  emphasis  is 
placed  upon  the  role  of  microorganisms  in  the 
biodegradation  of  groundwater  pollutants.  (Sand- 
PTT) 
W89-03075 


ATMOSPHERIC,  GEOLOGICAL,  MARINE, 
AND  ANTHROPOGENIC  EFFECTS  ON 
GROUNDWATER  QUALITY  IN  FINLAND, 

Geologian     Tutkimuskeskus,      Espoo     (Finland). 

Dept.  of  Geochemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03076 


VULNERABILITY   STUDY   OF  THE   AUBER- 
GENVILLE  AQUIFER, 

Lyonnaise  des  Eaux,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03077 


MICROBIAL  ACTIVITY  IN  SANITARY  LAND- 
FILLS: A  POSSIBLE  SOURCE  OF  THE  HUMIC 
SUBSTANCES  IN  GROUNDWATER, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03079 


MOVEMENT  AND  SURVIVAL  OF  BACTERIA 
IN  POROUS  MEDIA, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 
Center  for  Research  in  Environmental  and  Water 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03080 


BIOLOGICAL  DEGRADATION  OF  VOLATILE 
CHLORINATED  HYDROCARBONS  IN 
GROUNDWATER, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03081 


AQUIFER  THERMAL  ENERGY  STORAGE  IN 
FINLAND, 

Vesi-Hydro,  Helsinki  (Finland). 

For  primary  bibliographic  entry  see  Field  4B. 

W89-03082 


APPLICATION  OF  ENVIRONMENTAL  RISK 
ANALYSIS  TO  GROUNDWATER  PROTEC- 
TION, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

For  primary  bibliographic   entry   see   Field   5G. 

W89-03083 


GROUND  WATER:   A  LIVING   ECOSYSTEM, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
H.  Seppanen. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  3,  p  95-100,  1988.  2  fig,  5  ref. 

Descriptors:  'Microorganisms,  'Groundwater, 
'Bacteria,  'Ecosystems,  'Groundwater  quality, 
Iron,  Manganese,  Organic  compounds,  Decompos- 
ing organic  matter,  Hydrogen  ion  concentration. 

Many  living  organisms  affect  the  quality  of 
groundwater.  Precipitation  and/or  solubility  of 
many  inorganic  compounds  depends  in  some  way 
or  other  on  the  biological  activity  of  living  orga- 
nisms. The  role  of  bacteria  and  other  organisms  in 
these  processes  may  be  either  direct  or  indirect. 
The  oxygen  consumption  as  a  result  of  the  decom- 
position of  organic  compounds  is  one  of  the  most 
important  processes  affecting  the  quality  of  the 
groundwater.  In  anoxic  environments  both  iron 
and  manganese  are  reduced,  becoming  soluble  in 
the  groundwater.  In  weakly  buffered  groundwater 
the  release  of  carbon  dioxide  during  decomposition 
of  organic  substances  decreases  the  pH  of  the 
water,  promoting  the  solubility  of  iron  and  manga- 
nese. Most  of  the  bacteria  living  in  the  groundwat- 
er are  psychrophilic  and  are  attached  to  soil  parti- 
cles. Only  a  few  types  of  bacteria  are  free  living. 
(Author's  abstract) 
W 89-03084 


BIOCHEMICAL  TESTING  OF  GROUNDWAT- 
ER, 

Stadtwerke  Mainz  AG.  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03085 


POTENTIAL  OF  FREE-LIVING  GROUND 
WATER  BACTERIA  TO  DEGRADE  AROMAT- 
IC HYDROCARBONS  AND  HETEROCYCLIC 
COMPOUNDS, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 
Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-03086 


EFFECT  OF  UNSATURATED/SATURATED 
ZONE  PROPERTY  UPON  THE  HYDROGEO- 
CHEMICAL  AND  MICROBIOLOGICAL  PROC- 
ESSES INVOLVED  IN  THE  MIGRATION  AND 
ATTENUATION  OF  LANDFILL  LEACHATE 
COMPONENTS, 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03087 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


UTILIZATION   OF   BIOLOGICAL   METHODS 
IN  GROUNDWATER  TREATMENT, 

Kuopio  Water  District  Office  (Finland). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-03088 


CLOGGING  PROBLEMS  IN  GROUNDWATER 
HEAT  PUMP  SYSTEMS  IN  SWEDEN, 

Chalmers     Univ.     of     Technology,     Goeteborg 

(Sweden).  Dept.  of  Geology 

A.  Lindblad-Passe. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p  133-140,   1988.  7  fig,   1  tab,   12  ref. 

Descriptors:  'Groundwater,  'Sweden,  *Heat 
pumps,  'Clogging,  Iron  bacteria,  Sulfur  bacteria, 
Wells,  Pumps,  Pipes,  Corrosion,  Design  criteria. 

A  number  of  groundwater  heat  pump  systems 
were  investigated  to  determine  the  extent  of  prob- 
lems caused  by  the  chemistry  of  the  groundwater 
used.  The  main  purpose  was  to  investigate  sites 
using  iron-rich  groundwater.  Fifteen  facilities  were 
studied  regularly  for  3  years.  Ten  of  these  facilities 
had  some  kind  of  problem  caused  by  iron  precipi- 
tation. Four  of  the  sites  were  rebuilt  because  of 
severe  plugging  due  to  iron  sludge  in  wells,  pumps 
and  pipes.  In  all  facilities  with  severe  problems, 
iron  bacteria  were  found.  Low  redox  potential, 
indicated  by  hydrogen  sulfide  in  the  groundwater, 
seems  to  protect  from  iron  bacteria.  In  some  of  the 
systems  using  groundwater  with  hydrogen  sulfide 
the  problems  were  corrosion  and  sludge  formation 
caused  by  sulfur  oxidizing  bacteria.  Rapid  clogging 
was  caused  by  aeration  of  the  groundwater  due  to 
improper  design  of  the  system.  Knowledge  of  the 
water  composition,  design  of  the  systems  to  mini- 
mize aeration,  and  control  of  clogging  turned  out 
to  be  important  factors  to  maintain  operation 
safety.  (Author's  abstract) 
W89-03089 


TREATMENT     OF     GROUNDWATER     WITH 
SLOW  SAND  FILTRATION, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-03090 


VYREDOX  AND  NITREDOX  METHODS  OF  IN 
SITU  TREATMENT  OF  GROUNDWATER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-03091 


MODELLING  OF  FLOW  AND  TRANSPORT 
PROCESSES  IN  VYREDOX  AND  NITREDOX 
SUBSURFACE  TREATMENT  PLANTS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-03092 


BIOTECHNOLOGY    FOR    MANGANESE    RE- 
MOVAL FROM  GROUNDWATER, 

Research  and  Design  Inst,  of  Public  Works  and 

Utilities,  Sofia  (Bulgaria). 

For  primary  bibliographic  entry  see  Field  5F. 

W89-03093 


BIOLOGICAL  TREATMENT  OF  GROUND- 
WATER IN  BASINS  WITH  FLOATING  FIL- 
TERS: I.  TEST  ARRANGEMENTS  AND  GEN- 
ERAL RESULTS, 

Kuopio  Water  District  Office  (Finland). 
For  primary  bibliographic  entry  see  Field  5F. 
W89-03094 


BIOLOGICAL  TREATMENT  OF  GROUND- 
WATER IN  BASINS  WITH  FLOATING  FIL- 
TERS: II.  THE  ROLE  OF  MICROORGANISMS 
IN  FLOATING  FILTERS, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
For   primary   bibliographic   entry   see    Field    5G. 
W89-03095 


BIOLOGICAL   GROUNDWATER    DENITRIFI- 
CATION:  LABORATORY  STUDIES, 


Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-03096 


IN  SITU  BIOLOGICAL  GROUNDWATER  DEN- 
ITRIFICATION:  CONCEPTS  AND  PRELIMI- 
NARY FIELD  TESTS, 

Tahal  Consulting  Engineers  Ltd.,  Tel-Aviv 
(Israel).  Water  Resources  and  Environmental  En- 
gineering Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-03097 


PROBLEMS  IN  CZECHOSLOVAKIA  REGARD- 
ING METHODS  OF  REMOVAL  OF  NITRATES 
FROM  DRINKING  WATER, 

Ministry    of   Forestry    and    Water    Conservancy, 

Prague  (Czechoslovakia). 

For   primary   bibliographic   entry   see   Field    5D 

W89-03098 


SEISMIC      REFRACTION      TESTS      ABOVE 
WATER  TABLE, 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  7A. 

W89-03113 


CONTAMINATED  AQUIFERS  ARE  A  FOR- 
GOTTEN COMPONENT  OF  THE  GLOBAL 
N20  BUDGET, 

Weizmann    Inst,    of   Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03121 


GROUNDWATER  CONTAMINATION  AT  A 
LANDFILL  SITED  ON  FRACTURED  CARBON- 
ATE AND  SHALE, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03146 


GROUNDWATER  CONTAMINATION  BY  NI- 
TRATES AND  CHLORIDES  WASHED  OUT 
FROM  PHOSPHORITE  ORES  IN  THE  NEGEV 
DESERT,  ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03147 


SIMULATIONS  OF  PHYSICAL  NONEQUILI- 
BRIUM  SOLUTE  TRANSPORT  MODELS:  AP- 
PLICATION TO  A  LARGE-SCALE  FIELD  EX- 
PERIMENT, 

Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB, 

OH.  School  of  Engineering. 

M.  N.  Goltz,  and  P.  V.  Roberts. 

Journal  of  Contaminant  Hydrology,  Vol.  3,  No.  1, 

p  37-63,  September  1988.  15  fig,  3  tab,  27  ref.  US 

EPA    Robert    S.    Kerr    Environmental    Research 

Laboratory  Agreement  CR  808051. 

Descriptors:  'Groundwater,  'Path  of  pollutants, 
'Solute  transport,  'Simulation,  'Model  studies, 
'Field  tests,  Mathematical  equations,  Mathematical 
models,   Hydraulic   gradient,   Diffusion,   Aquifers. 

Equations  expressing  the  spatial  moments  of 
solute-concentration  distributions  simulated  by 
various  models,  in  terms  of  model  parameters, 
have  recently  been  demonstrated.  Using  independ- 
ently-obtained parameter  values,  these  equations 
were  used  to  compare  simulations  of  physical  non- 
equilibrium  models  with  spatial-moment  data  col- 
lected in  a  large-scale  natural  gradient  experiment 
on  solute  transport.  The  physical  nonequilibrium 
models  examined  postulate  the  existence  of  layered 
zones  of  immobile  water  through  which  solute  is 
transported  by  a  diffusion  mechanism.  It  was  found 
that  the  qualitative  aspects  of  the  measured 
moment  behavior  were  simulated  by  the  physical 
nonequilibrium    models    if   the    independently-ob- 


tained parameters  were  modified  somewhat  on  the 
basis  of  reasonable  corrective  assumptions.  It  was 
further  demonstrated  that  the  physical  nonequili- 
brium models,  using  parameter  values  obtained 
from  spatial  data,  could  qualitatively  simulate  tem- 
poral behavior  at  individual  well  points  in  this 
relatively  homogeneous  aquifer.  (Author's  ab- 
stract) 
W89-03148 


BIODEGRADATION  OF  NITROGEN-  AND 
OXYGEN-CONTAINING  AROMATIC  COM- 
POUNDS IN  GROUNDWATER  FROM  AN  OIL- 
CONTAMINATED  AQUIFER, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03149 


LAGRANGIAN-EULERIAN  APPROACH  TO 
MODELING  HYDROGEOCHEMICAL  TRANS- 
PORT OF  MULTI-COMPONENT  SYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03320 


MODELING  GROUNDWATER  TRANSPORT 
OF  DISSOLVED  GASOLINE  AND  USING  THE 
RESULTS  TO  EVALUATE  AQUIFER  RESTO- 
RATION PROCESSES, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03321 


RATIONALE  FOR  THE  DESIGN  OF  MONI- 
TORING WELL  SCREENS  AND  FILTER 
PACKS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03332 
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AIR  POLLUTION  AND  SOIL  ACIDIFICATION, 

Norsk  Inst,  for  Skogforskning,  Aas. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02306 


DISCUSSION  OF  THE  CHANGES  IN  SOIL 
ACIDITY  DUE  TO  NATURAL  PROCESSES 
AND  ACID  DEPOSITION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02307 


SOIL  ACIDIFICATION  AND  METAL  SOLU- 
BILITY IN  FORESTS  OF  SOUTHERN 
SWEDEN, 

Lund  Univ.  (Sweden).  Metal  Ecology  Group. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02308 


DIFFERENCES  IN  ALUMINUM  MOBILIZA- 
TION IN  SPODOSOLS  IN  NEW  HAMPSHIRE 
(USA)  AND  IN  THE  NETHERLANDS  AS  A 
RESULT  OF  ACID  DEPOSITION, 

Agricultural     Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02309 


LIMITS  ON  CATION  LEACHING  OF  WEAKLY 
PODZOLIZED  FOREST  SOILS:  AN  EMPIRI- 
CAL EVALUATION, 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02310 
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Water  In  Soils — Group  2G 


NATURAL  AND  ANTHROPOGENIC  ACIDIFI- 
CATION OF  PEATLANDS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02311 


SOURCES  OF  ALKALINITY  IN  PRECAM- 
BRIAN  SHIELD  WATERSHEDS  UNDER  NAT- 
URAL CONDITIONS  AND  AFTER  FIRE  OR 
ACIDIFICATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 

S.  W.  Bayley,  and  D.  W.  Schindler. 

IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 

Wetlands,  and  Agricultural  Ecosystems.  Springer- 

Verlag,  New  York.  1987.  p  531-548,  7  fig,  8  tab,  37 

ref. 

Descriptors:  *Acidification,  'Alkalinity,  *Lakes, 
♦Chemistry  of  precipitation,  Wetlands,  Chemical 
properties,  Hydrogen  ion  concentration,  Sulfuric 
acid,  Nitric  acid,  Sulfates,  Nitrates,  Catchments. 

Analysis  of  13  years  of  chemical  and  hydrological 
records  for  three  small  watersheds  in  the  Experi- 
mental Lakes  Areas  of  Northwestern  Ontario 
yielded  the  following  conclusions:  (1)  The  water- 
sheds did  not  export  significant  alkalinity  even 
though  precipitation  in  the  area  has  not  been 
strongly  acidic  (long-term  average  =  pH  4.9). 
Rates  of  alkalinity  production  in  the  terrestrial 
watersheds  were  a  small  fraction  of  those  in  lakes; 
(2)  forest  fires  did  not  cause  an  increase  in  the 
alkalinity  yield  of  terrestrial  watersheds.  Instead, 
there  was  a  slight  tendency  for  alkalinity  to  de- 
crease following  fire  due  to  higher  releases  of 
strong  acid  anions.  This  might  have  been  due  to 
drought  rather  than  to  fire  per  se;  (3)  two  years  of 
experimental  application  of  sulfuric  and  nitric  acids 
to  a  small  wetland  at  roughly  10  times  normal  rates 
deposited  from  the  atmosphere  caused  little  change 
in  the  acidity  of  outflow  from  the  wetland.  Sulfate 
and  nitrate  ions  were  almost  completely  retained; 
and  (4)  in  upland  catchments  with  shallow  soils, 
biological  retention  of  sulfate,  nitrate,  and  ammoni- 
um affected  the  alkalinity  balance  more  than  ion 
exchange  and  geochemical  weathering.  (See  also 
W89-02304)  (Author's  abstract) 
W89-02313 


RECOGNIZING  PETROLEUM  HYDROCAR- 
BON CONTAMINATION  IN  THE  VADOSE 
ZONE  WITH  PHOTOIONIZATION  DETEC- 
TION SCANNING  OF  FIELD  SAMPLES, 

Pirnie  (Malcolm),  Inc.,  Phoenix,  AZ. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02351 


APPLYING  ELECTRICAL  RESISTANCE 
BLOCKS  FOR  UNSATURATED  ZONE  MONI- 
TORING AT  ARID  SITES, 

EMCON  Associates,  San  Jose,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02352 


MODELING    OF    POLYCHLORINATED    BI- 
PHENYLS  IN  VADOSE  ZONE, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-02353 


PREDICTING    CHEMICAL    MOVEMENT    IN 
SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02473 


GROUNDWATER  PROTECTION  BY  ACCEL- 
ERATED TESTING  OF  ORGANIC  CHEMICAL 
BREAKTHROUGHS  OF  SOIL  BARRIERS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 

W89-02585 


QUANTITATIVE  STUDIES  OF  BIODEGRADA- 
TION  OF  PETROLEUM  AND  SOME  MODEL 


HYDROCARBONS  IN  GROUND  WATER  AND 
SEDIMENT  ENVIRONMENTS, 

Bemidji  State  Univ.,  MN.  Center  for  Environmen- 
tal Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02674 


INTERACTIVE  SIMULATION  OF  CHEMICAL 
MOVEMENT  IN  SOIL, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02675 


INFLUENCE  OF  GROUND  WATER  ON  SOIL- 
STRUCTURE  INTERACTION, 

City  Univ.  of  New  York. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02850 


SPATIAL  VARIABILITY  OF  SOIL  HYDRODY- 
NAMIC  PROPERTIES  IN  THE  PETITE  FECHT 
CATCHMENT,  SOULTZEREN,  FRANCE  -  PRE- 
LIMINARY RESULTS, 

Strasbourg- 1  Univ.  (France).  Inst,  de  Geographic 
B.  Ambroise,  Y.  Amiet,  and  J.  Mercier. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology.  Geo  Books,  Norwich,  England.  1984.  p 
35-53,  7  fig,  4  tab,  24  ref.  Le  Ministre  de  l'Environ- 
nement  Convention  no.  77-124  and  Le  Centre  Na- 
tional de  la  Recherche  Scientifique  ASP  PIREN 
no.  2180. 

Descriptors:  *France,  *Soil  dynamics,  "Rainfall- 
runoff  relationships,  *Catchment  areas,  *Soil 
water,  *Fluvial  geomorphology,  Runoff,  Erosion, 
Statistical  analysis,  Watersheds,  Hydrologic  sys- 
tems. 

The  necessity  of  having  a  good  knowledge  of  the 
spatial  heterogeneity  of  soil  hydrodynamic  proper- 
ties is  demonstrated.  A  sampling  method  is  sug- 
gested whereby  'genetically  homogeneous'  units 
are  identified  using  geomorphologic  and  pedalogic 
maps.  A  mathematical  model  is  presented  which 
calculates  a  relative  hydraulic  conductivity  curve 
based  on  the  soil  water  retention  curve.  Good 
agreement  was  obtained  between  model  results  and 
field  determination.  The  use  of  retention  curves  as 
a  basis  for  the  prediction  of  hydraulic  conductivity 
greatly  reduces  the  amount  of  soil  sampling  and 
analysis  required.  It  is  concluded  that  the  experi- 
mental procedures  described  (soil  mapping,  core 
sampling,  laboratory  determination  of  retention 
curves,  curve  fitting,  conductivity  estimation,  field 
controls,  statistical  analysis)  provide  an  efficient 
and  simple  tool  for  assessing  the  spatial  variability 
of  the  soil  water  properties,  and  thereby  the  hydro- 
logic  structure  and  behavior  of  a  watershed.  (See 
also  W89-02880)  (Miller-PTT) 
W89-02883 


RAPID  SUBSURFACE  FLOW  AND  STREAM- 
FLOW  SOLUTE  LOSSES  IN  A  MIXED  EVER- 
GREEN FOREST,  NEW  ZEALAND, 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand). 
M.  P.  Mosley,  and  L.  K.  Rowe. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
169-181,  5  fig,  2  tab,  22  ref. 

Descriptors:  *Forest  hydrology,  *Storm  seepage, 
•Solute  transport,  "New  Zealand,  "Rainfall-runoff 
relationships,  'Streams,  "Runoff,  Erosi°n>  Forests, 
Flow,  Sedimentation,  Sediment  transport,  Fluvial 
geomorphology,  Slopes,  Bank  erosion,  Stream- 
flow,  Slopes,  Bank  erosion. 

Measurements  of  subsurface  flow  during  rain 
storms  and  under  controlled  experimental  condi- 
tions indicate  that  there  is  rapid  movement  of 
water  along  preferred  pathways  or  macropores  at 
rates  up  to  2  cm/s  and  that  average  subsurface 
flow  velocities  are  about  0.25  to  0.3  cm/s.  Stream- 
flow  in  the  study  area  is  generated  largely  by 
subsurface  flow,  both  during  storm  period  and 
baseflow  conditions.  Solute  concentrations  in 
streamflow  (which  is  considered  to  have  chemical 


characteristics  similar  to  those  of  subsurface  flow) 
are  about  11  mg/1  and  in  precipitation  are  about 
4.5  mg/1;  there  is  a  net  loss  of  solutes  of  about  60 
kg/ha/year.  In  contrast,  net  losses  of  suspended 
and  bed  load  sediment  are  on  the  order  of  750  to 
1000  kg/ha/year.  It  is  suggested  that  the  hydrolo- 
gical importance  of  rapid  subsurface  flow  is  re- 
sponsible for  this  contrast,  in  that  the  rapidity  of 
slope  runoff:  (1)  causes  the  low  concentration  of 
solutes  and  (2)  by  generating  large  streamflow 
peaks,  promotes  bank  erosion  and  transport  of 
sediment  by  the  streams.  (See  also  W89-02880) 
(Author's  abstract) 
W89-02890 


HYDROLOGY  AND  SOLUTE  UPTAKE  IN 
HILLSLOPE  SOILS  ON  MAGNESIAN  LIME- 
STONE: THE  WHITWELL  WOOD  PROJECT, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
S.  T.  Trudgill,  R.  W.  Crabtree,  A.  M.  Pickles,  K. 
R.  J.  Smettem,  and  T.  P.  Burt. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
183-215,  20  fig,  6  tab,  48  ref.  Natural  Environment 
Research  Council  grant  GR3/3459. 

Descriptors:  "Solute  "Soil  water,  "Soil  chemistry, 
"Weathering,  "Forest  hydrology,  "Limestone, 
"Forest  soils,  "Erosion,  Geomorphology,  Runoff, 
Hydrology,  Soils,  Flow,  Fluvial  geomorphology, 
channel  erosion. 

The  hydrological  and  solutional  processes  for  a 
wooded  hillslope  on  Magnesian  Limestone  are  de- 
scribed. The  routeways  and  travel  times  of  soil 
water  flow  are  described  in  relation  to  precipita- 
tion inputs  and  the  influence  of  soil  structure.  The 
original  hypothesis  that  any  spatial  variation  in 
solutional  denudation  results  from  spatial  variation 
in  hillslope  runoff  is  rejected.  Spatial  variations  in 
solute  uptake  and  solutional  denudation  over  the 
slope  do  exist,  but  were  due  to  spatial  variation  in 
soil  chemistry  and  not  because  of  spatial  variation 
in  hydrological  processes.  The  results  from  this 
study  show  that  soil  chemistry,  in  particular  soil 
pH,  may  determine  the  pattern  of  solutional  denu- 
dation over  a  landscape.  A  simple  generalized 
chemistry  can  be  proposed.  Under  acid  soil  condi- 
tions, limited  solute  uptake  and  neutralization  of 
acidic  water  will  occur  in  the  soil-bedrock  inter- 
face. However,  base  rich  alkaline  soils,  acid  water 
neutralization  will  occur  within  the  soil  and  result 
in  soil  solute  loss,  to  bedrock  lowering.  (See  also 
W89-02880)  (Miller-PTT) 
W89-02891 


DYNAMICS    OF    WATER    CHEMISTRY     IN 
HARDWOOD  AND  PINE  ECOSYSTEMS, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-02900 


VARIABLE  SOLUTE  SOURCES  AND  HYDRO- 
LOGICAL  PATHWAYS  IN  A  COASTAL  SUB- 
ALPINE  ENVIRONMENT, 

For  primary  bibliographic  entry  see  Field  2K. 
W89-02901 


RELATIONSHIP  BETWEEN  SOIL  CREEP 
RATE  AND  CERTAIN  CONTROLLING  VARIA- 
BLES IN  A  CATCHMENT  IN  UPPER  WEAR- 
DALE,  NORTHERN  ENGLAND, 

Durham   Univ.   (England).   Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02905 


PATTERNS  OF  HILLSLOPE  SOLUTIONAL 
DENUDATION  IN  RELATION  TO  THE  SPA- 
TIAL DISTRIBUTION  OF  SOIL  MOISTURE 
AND  SOIL  CHEMISTRY  OVER  A  HILLSLOPE 
HOLLOW  AND  SPUR, 

Huddersfield  Polytechnic  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2J. 
W 89-02906 
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Field  2— WATER  CYCLE 
Group  2G— Water  In  Soils 


ROLE  OF  TRACER  DATA  FOR  MODELING 
SOIL-WATER  FLOW  IN  THE  UNSATURATED 
ZONE, 

Heidelberg  Univ.  (Germany,  F.R.).  Inst,  fuer  Um- 
weltphysik. 
C.  Sonntag. 

IN:  Mathematical  Models  for  Interpretation  of 
Tracer  Data  in  Groundwater  Hydrology.  Interna- 
tional Atomic  Energy  Agency,  Vienna,  Austria. 
1986.  p  117-137,  9  fig,  18ref. 

Descriptors:  'Tracers,  *Soil  water,  'Model  stud- 
ies, 'Unsaturated  flow,  'Aeration  zone,  'Tracers, 
Lysimeters,  Field  tests,  Groundwater  movement. 

The  basic  formalisms  and  concepts  involved  in 
soil-moisture  flow  in  the  unsaturated  zone  are  re- 
viewed and  the  potential  contribution  of  tracer 
studies  for  this  purpose  are  discussed.  After  an 
introduction  to  the  general  subject,  the  elements  of 
soil-moisture  flow,  moisture  movement  measured 
by  isotope  tagging,  and  moisture  movement  from 
environmental  isotope  data  as  measured  by  both 
lysimeter  and  field  studies  are  considered  in  detail. 
(See  also  W89-030O9)  (Shidler-PTT) 
W89-03013 


INTERACTIONS  OF  ORGANIC  MATTER  AND 
ALUMINUM  IONS  IN  ACID  FOREST  SOIL 
SOLUTIONS:  METAL  COMPLEXATION, 
FLOCCULATION,  AND  PRECIPITATION, 

Goettingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Bo- 

denkunde  und  Waldernaehrung. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03126 


RESPONSES  OF  FOUR  IRISH  WETLAND 
TREE  SPECIES  TO  RAISED  SOIL  WATER 
LEVELS, 

Trinity  Coll.,  Dublin  (Ireland).  School  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03128 


SENSITIVITY  ANALYSIS  OF  ADSORPTION 
AND  DEGRADATION  PARAMETERS  IN  THE 
MODELING  OF  PESTICIDE  TRANSPORT  IN 
SOILS, 

Institut    National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

J. -P.  Villeneuve,  P.  Lafrance,  O.  Banton,  P. 

Frechette,  and  C.  Robert. 

Journal  of  Contaminant  Hydrology,  Vol.  3,  No.  1, 

p  77-96,   September    1988.   7   fig,   5   tab,   31    ref. 

Descriptors:  'Soil  contamination,  'Path  of  pollut- 
ants, 'Pesticides,  'Solute  transport,  'Model  stud- 
ies, 'Fate  of  pollution,  'Adsorption,  'Degradation, 
Sensitivity  analysis,  Aeration  zone,  Prediction, 
Carbamate  pesticides,  Soil  profiles,  Simulation, 
Leaching,  Root  zone,  Field  tests. 

The  increasing  use  of  deterministic  models  in  pre- 
dicting the  movement  of  pesticides  in  soils,  has 
focused  attention  on  the  evaluation  of  major  pa- 
rameters which  represent  attenuation  factors  of 
organics  in  the  subsurface.  These  parameters  are 
the  degradation-rate  constant  and  the  adsorption 
constant  for  the  pesticide.  In  view  of  the  large  in- 
situ  variability  of  these  parameters  and  of  the  diffi- 
culty in  obtaining  accurate  field  data  there  is  a  high 
degree  of  uncertainty  associated  with  the  results 
obtained  from  deterministic  models.  A  sensitivity 
analysis  was  performed  to  quantify  the  impact  of 
such  variation  in  each  of  these  input  parameters  on 
the  output  results  of  an  unsaturated-zone  transport 
model.  Results  showed  that  variations  in  these 
parameters  about  their  respective  mean  values 
greatly  affected  the  predicted  concentration  distri- 
butions, obtained  after  three  years,  of  the  pesticide 
aldicarb  in  the  whole  soil  profile.  A  15-22%  varia- 
tion in  the  degradation  constant,  or  a  24%  varia- 
tion in  the  adsorption  constant,  led  to  a  100% 
uncertainty  in  the  various  simulation  results  de- 
fined as  the  cumulative  quantity  of  aldicarb  or  the 
dissolved  aldicarb  concentration  leached  below  the 
root  zone  (or  the  unsaturated  zone)  of  the  soil. 
Such  a  deterministic  model  presents  a  high  degree 
of  sensitivity  to  these  input  parameters.  Accurate 
field  data  are  needed  to  obtain  reliable  model  re- 
sults in  predicting  pesticide  movement  in  the  un- 
saturated zone.  (Author's  abstract) 


W89-03150 


SOLUTE  TRANSPORT  MODELING  IN  HET- 
EROGENEOUS SOILS:  CONJUNCTIVE  AP- 
PLICATION OF  PHYSICALLY  BASED  AND 
SYSTEM  APPROACHES, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

C.  C.  K.  Liu. 

Journal  of  Contaminant  Hydrology,  Vol.  3,  No.  1, 

p  97-111,   September   1988.  7  fig,   1   tab,  22  ref. 

Descriptors:  'Soil  contamination,  'Path  of  pollut- 
ants, 'Solute  transport,  'Model  studies,  Mathemat- 
ical models,  Mathematical  studies,  Linear  pro- 
gramming, Nonlinear  programming,  Chlorides, 
Convection. 

Mathematical  models  can  be  formulated  by  follow- 
ing physically-based  or  system  approaches.  In  this 
study,  models  based  on  these  approaches  were 
developed  to  simulate  chloride  transport  in  field 
soils.  Given  a  common  data  base,  concentration 
profiles  calculated  by  these  models  showed  a 
rather  close  similarity  and  agreement  with  meas- 
ured profiles.  The  conjunctive  use  of  these  model- 
ing approaches  indicated  that  the  dispersion  coeffi- 
cient in  the  physically-based  convection-dispersion 
model  was  not  a  constant;  instead,  it  changed  with 
the  longitudinal  travel  distance.  As  a  result,  when 
these  models  were  used  to  predict  solute  transport 
into  deeper  soil,  the  physically-based  model  with  a 
constant  dispersion  coefficient  tended  to  underesti- 
mate solute  spreading.  This  was  not  a  problem 
with  a  linear  system  model  whose  impulse-re- 
sponse function  excluded  an  explicit  dispersion 
term.  (Author's  abstract) 
W89-03151 


BIOLOGICAL  TRANSFORMATION  AND  DE- 
TOXIFICATION OF  7,12- 
DIMETHYLBENZ(A)ANTHRACENE  IN  SOIL 
SYSTEMS, 

Utah  State  Univ.,  Logan. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03161 


CHARACTERISTICS  OF  THE  SORPTION  OF 
CHLOROTHALONIL  AND  AZINPHOS- 
METHYL  TO  A  SOIL  FROM  A  COMMERCIAL 
CRANBERRY  BOG, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03195 


MOVEMENT    OF    CARBOFURAN    (NEMATI- 
CIDE)  IN  SOIL  COLUMNS, 

Aligarh  Muslim  Univ.  (India).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03297 


INFLUENCE  OF  POTENTIAL  EVAPORATION 
ON  THE  VARIABILITIES  OF  SIMULATED 
SOIL  WETNESS  AND  CLIMATE, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Princeton,  NJ.  Geophysical  Fluid  Dynamics 
Lab. 
For   primary   bibliographic   entry   see   Field   2D. 

W89-03308 


2H.  Lakes 


INTERACTIONS  OF  SPHAGNUM  WITH 
WATER  AND  AIR, 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

R.  S.  Clymo. 

IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 

Wetlands,  and  Agricultural  Ecosystems.  Springer- 

Verlag,  New  York.  1987.  p  513-529,  4  fig,  35  ref. 

Descriptors:  'Acidification,  'Water  pollution 
sources,  'Peat  bogs,  'Soil  chemistry,  'Chemical 
properties,  'Sphagnum,  'Aquatic  plants,  'Cation 
exchange,   Air  pollution,  Chemistry  of  precipita- 


tion, Vegetation,  Carbon  dioxide,  Soil  organic 
matter. 

Peat-accumulating  wetlands  occupy  2-3%  of  the 
earth's  land  surface.  Sphagnum,  an  important  con- 
stituent of  much  of  the  peatland  vegetation,  is 
responsible  for  initiating  acid  conditions  in  ombro- 
trophic  bogs  and,  because  it  decays  disproportion- 
ately slowly,  becomes  over-represented  in  peat. 
Some  general  interactions  between  Sphagnum  and 
water  chemistry,  and  some  possible  effects  on  the 
peat-accumulation  process  are  considered.  Several 
features  of  Sphagnum  physiology  are  important: 

(1)  the  plant  produces  polyuronic  acids  which,  by 
cation  exchange,  release  H+  into  the  bog  water; 

(2)  it  is  sensitive  to  the  combination  of  high  pH  and 
high  Ca2+  concentration  together,  though  not  to 
each  separately;  (3)  it  is  sensitive  to  even  moderate 
concentrations  of  o-phosphate,  N03(-)  and 
NH(4  +  );  and  (4)  it  is  sensitive  to  moderate  con- 
centrations of  HS03(-).  Cation  exchange  may  be 
an  important  source  of  acidity  in  some  bogs  but  is 
probably  less  important  generally  than  was  once 
thought.  The  role  of  colored  organic  acids  as  pri- 
mary sources  of  acid  is  not  clear.  Acid  rain  has  not 
been  shown  to  affect  Sphagnum,  but  atmospheric 
pollution  in  the  wide  sense  is  responsible  for  its 
disappearance  from  badly  polluted  areas  of  the 
southern  Pennines.  Since  the  last  glaciation,  peat- 
lands  have  been  a  'sink'  for  atmospheric  carbon, 
but  some  bogs  in  Europe,  at  least,  are  becoming 
less  effective  as  they  approach  the  natural  limit  to 
their  growth.  Death  of  their  vegetation,  where  it 
occurs,  and  mining  of  peat  both  contribute  to 
increasing  atmospheric  C02  concentration,  the 
extent  of  which  can  only  be  guessed.  Nor  do  we 
know  how  peatlands  would  respond  to  increased 
concentrations  of  C02  in  the  atmosphere.  (See  also 
W89-02304)  (Author's  abstract) 

W89-02312 


RESPONSES    TO    ACIDIC    DEPOSITION    IN 
OMBOTROPHIC  MIRES  IN  THE  U.K., 

Manchester  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02314 


STRATIGRAPHIC  RECORD  OF  ATMOSPHER- 
IC LOADING  OF  METALS  AT  THE  OMBRO- 
TROPHIC  BIG  HEATH  BOG,  MT.  DESERT 
ISLAND,  MAINE,  U.S.A., 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02315 


PROTON  CYCLING  IN  BOGS:  GEOGRAPHI- 
CAL VARIATION  IN  NORTHEASTERN 
NORTH  AMERICA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02316 


NEW      APPROACHES      TO      MONITORING 
AQUATIC  ECOSYSTEMS. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02317 


COMPARISON  OF  LAKE  SEDIMENTS  AND 
OMBROTROPHIC  PEAT  DEPOSITS  AS 
LONG-TERM  MONITORS  OF  ATMOSPHERIC 
POLLUTION, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02321 


REVIEW  OF  THE  CRATER  LAKE  LIMNOLO- 
GICAL  PROGRAMS, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Forestry. 
G.  L.  Larson. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  58-69,  4  tab,  38  ref, 
append.  -v 
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WATER  CYCLE— Field  2 
Lakes — Group  2H 


Descriptors:  "Crater  Lake  National  Park,  *Crater 
Lake,  *Water  quality,  'Limnology,  'Monitoring, 
Biological  properties,  Chemical  properties,  Physi- 
cal properties,  Trophic  level. 

In  response  to  apparent  changes  in  the  water  qual- 
ity of  Crater  Lake,  the  National  Park  Service 
convened  two  workshops,  early  in  1982  to  evalu- 
ate the  lake  data  base  and  then  sponsored  the 
limnological  studies  the  following  summer.  In  Sep- 
tember of  1982,  Congress  mandated  he  Secretary 
of  the  Interior  to  initiate  a  ten-year  program  to 
develop  an  adequate  data  base  and  an  understand- 
ing of  physical,  chemical,  and  biological  character- 
istics and  processes  of  the  lake.  Development  of 
the  program  from  1982  to  1985  is  described.  The 
main  objective  is  to  stress  ecological  relationships 
among  trophic  levels  and  environmental  conditions 
to  bring  a  more  holistic  approach  to  the  baseline 
data  in  order  to  evaluate  the  hypothesis  that  the 
lake  has  changed.  (See  also  W89-02317)  (Author's 
abstract) 
W89-02322 


ESTUARINE  INVERTEBRATES  AND  FISH: 
SAMPLING  DESIGN  AND  CONSTRAINTS 
FOR  LONG-TERM  MEASUREMENTS  OF 
POPULATION  DYNAMICS, 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-02327 


MODELING  THE  RESPONSE  OF  LAKE-AQUI- 
FER SYSTEMS  TO  ACID  PRECIPITATION, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02341 


NATIONAL  SURFACE  WATER  SURVEY, 
WESTERN  LAKE  SURVEY  (PHASE  I  --  SYN- 
OPTIC CHEMISTRY)  QUALITY  ASSURANCE 
PLAN, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

M.  E.  Silverstein,  S.  K.  Drouse,  J.  L.  Engels,  M. 

L.  Faber,  and  T.  E.  Mitchell-Hall. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-214862. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

EPA  Report  No.  EPA/600/8-87/026,  June  1987. 

107p,  26  fig,  13  tab,  16  ref,  append.  EPA  Contract 

68-03-3249. 

Descriptors:  'Water  chemistry,  'Acid  rain,  'Lim- 
nology, 'Water  analysis,  'Data  acquisition,  Lakes, 
Streams,  Surface  water,  Water  quality,  Monitor- 
ing, Water  sampling,  Field  tests,  National  Surface 
Water  Survey,  Regional  analysis. 

The  purpose  of  the  National  Surface  Water  Survey 
of  the  National  Acid  Precipitation  Assessment  Pro- 
gram is  to  evaluate  the  present  water  chemistry  of 
lakes  and  streams,  to  determine  the  status  of  certain 
biotic  resources,  and  to  select  regionally  represent- 
ative surface  waters  for  a  long-term  monitoring 
program  to  study  changes  in  aquatic  resources. 
The  Western  Lake  Survey  is  part  of  the  National 
Surface  Water  Survey.  The  quality  assurance  plan 
and  the  analytical  methods  used  during  Phase  I  of 
the  Western  Lake  Survey  are  based  on  those  used 
during  Phase  I  of  the  Eastern  Lake  Survey;  analyt- 
ical laboratory  methods  are  identical  for  the  two 
surveys,  but  some  of  the  field  laboratory  methods 
were  modified  for  the  Western  Lake  Survey.  Sam- 
pling protocols  are  significantly  different  in  that 
ground  access  as  well  as  helicopter  access  was 
used  to  collect  samples  for  the  Western  Lake 
Survey.  This  quality  assurance  plan  describes  in 
detail  the  quality  assurance  requirements  and  pro- 
cedures that  are  unique  to  the  Western  Lake 
Survey  -  Phase  I.  Quality  assurance  requirements 
and  procedures  that  were  adopted  verbatim  from 
the  Eastern  Lake  Survey  -  Phase  I  are  referenced 
here  and  are  discussed  in  detail  in  the  quality 
assurance  plan  prepared  for  that  survey.  (Lantz- 
PTT) 
W89-02413 


NUMERICAL  MODEL  FOR  THE  COMPUTA- 
TION OF  RADIANCE  DISTRIBUTIONS  IN 
NATURAL  WATERS  WITH  WIND-ROUGH- 
ENED SURFACES,  PART  II:  USER'S  GUIDE 
AND  CODE  LISTING, 

Joint  Inst,  for  the  Study  of  the  Atmosphere  and 
Ocean,  Seattle,  WA. 
C.  D.  Mobley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB88-246871. 
Price  codes:  A09  in  paper  copy;  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  PMEL-81, 
July  1988.  170p,  4  append.  Office  of  Naval  Re- 
search Contract  NOOO4-87-K-0525. 

Descriptors:  'Light  intensity,  'Albedo,  'Waves, 
'Optical  properties,  'Wind,  'Radiance,  'Comput- 
er models,  FORTRAN,  Computer  programs,  Irra- 
diance,  K-functions,  Natural  waters,  Mathematical 
models. 

This  report  is  a  users'  guide  for  and  listing  of  the 
FORTRAN  V  computer  code  that  implements  a 
numerical  procedure  for  computing  radiance  distri- 
butions in  natural  waters.  General  knowledge  of 
the  radiance  distribution  in  a  natural  hydrosol, 
such  as  a  lake  or  ocean,  is  a  prerequisite  for  the 
solution  of  more  specific  problems  in  underwater 
visibility,  remote  sensing,  photosynthesis,  or  clima- 
tology. Moreover,  since  radiance  is  the  fundamen- 
tal radiometric  quantity,  if  the  radiance  distribution 
is  known,  then  all  other  quantities  of  interest,  such 
as  the  irradiances  and  K-functions  are  easily  com- 
puted. The  mathematical  details  of  the  numerical 
radiance  model  are  described  in  a  separate  report. 
The  present  report  describes  how  to  run  the  com- 
puter model  and  addresses  questions  such  as  which 
routines  perform  which  calculations,  what  input  is 
required  by  the  various  programs,  and  what  is  the 
file  structure  of  the  overall  program.  (Lantz-PTT) 
W89-02414 


LIMNOLOGICAL  AND  FISHERY  STUDIES 
ON  LAKE  SHARPE,  A  MAIN-STEM  MISSOU- 
RI RIVER  RESERVOIR,  1964-1975, 

Fish  and  Wildlife  Service,  Washington,  DC. 

F.  C.  June,  L.  G.  Beckman,  J.  H.  Elrod,  G.  K. 

O'Bryan,  and  D.  A.  Vogel. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-212700. 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

Fish  and  Wildlife  Technical  Report  8,  1987.  83p. 

Descriptors:  'Limnology,  'Reservoirs,  'Dam  ef- 
fects, 'Lake  Sharpe,  'Missouri  River,  South 
Dakota,  Ecology,  Plankton,  Fish,  Fisheries,  Popu- 
lation dynamics. 

This  compilation  of  papers  revealed  the  results  of 
studies  carried  out  on  Lake  Sharpe,  an  upper  Mis- 
souri River  reservoir  in  central  South  Dakota, 
during  the  early  years  of  impoundment.  The  work 
was  conducted  in  1965-75  by  the  Pierre  (South 
Dakota)  Biological  Station  of  North  Central  Reser- 
voir Investigations,  National  Reservoir  Research 
Program,  U.S.  Fish  and  Wildlife  Service.  The 
overall  aim  of  these  studies  to  determine  the  eco- 
logical effects  of  impoundment  and  subsequent 
water  management  in  this  flow-through  reservoir. 
Initial  objectives  were  to  describe  the  characteris- 
tics of  the  water  and  the  biota;  to  investigate  the 
relation  between  environmental  changes  and  the 
biota,  with  particular  emphasis  on  the  fish  stocks; 
and  to  provide  some  of  the  information  required  to 
enable  the  development  of  sound  decisions  about 
the  use  of  the  water  and  fish.  The  six  papers 
assembled  here  include  information  on  the  general 
hydrography  and  synoptic  limnology  of  the  reser- 
voir; on  the  composition  and  abundance  of  plank- 
ton, benthos,  and  fish  stocks;  on  some  apparent 
interrelations  among  the  fish  stocks  (especially 
young  of  the  year)  and  between  the  fish  stocks  and 
their  environment;  and  on  the  biology  of  three  of 
the  most  important  fishes  -  walleyes,  yellow  perch, 
and  gizzard  shad.  (See  W89-02424  thru  W89- 
02429)  (Lantz-PTT) 
W89-02423 


PHYSICAL,  CHEMICAL,  AND  BIOLOGICAL 
CHARACTERISTICS  OF  LAKE  SHARPE, 
SOUTH  DAKOTA,  1966-1975, 


Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
F.  C.  June. 

IN:  Limnological  and  Fishery  Studies  on  Lake 
Sharpe,  a  Main-stem  Missouri  River  Reservoir, 
1964-1975.  Fish  and  Wildlife  Technical  Report  8, 
1987.  p  1-20,  16  fig,  13  tab,  43  ref. 

Descriptors:  'Water  chemistry,  'Lake  Sharpe, 
'Dam  effects,  'Limnology,  'Missouri  River,  Zoo- 
plankton,  Peaking,  Coustaceans,  Midges,  Biologi- 
cal properties,  South  Dakota,  Ecosystems,  Water 
temperature.  Turbidity,  Phytoplankton. 

Lake  Sharpe,  the  most  recent  of  six  main-stem 
Missouri  River  reservoirs  to  be  impounded,  began 
to  fill  in  November  1 1963  and  became  fully  oper- 
ational in  July  1966.  At  full  pool  it  is  137  km  long, 
and  has  a  surface  area  of  22,600  ha  and  a  volume  of 
2.34  cu  km.  It  is  operated  as  a  flow-through  power 
generation  system  that  reregulates  discharges  from 
upstream  Lake  Oahe.  Major  changes  in  the  water- 
management  regimen  during  1966-75  were  in- 
creased summer  discharges  beginning  in  1969  and 
increased  peaking  operations  beginning  in  1973. 
Lake  Sharpe  had  a  relatively  short  aging  process 
because  it  filled  rapidly,  the  water  level  remained 
relatively  stable,  and  the  water-exchange  rate  was 
high.  Consequently,  most  physical,  chemical,  and 
biological  characteristics  were  remarkably  uniform 
during  1966-75.  The  temperature  regimen  was 
largely  governed  by  inflow  from  Lake  Oahe.  Al- 
though the  water  mass  warmed  during  summer, 
thermal  stratification  was  generally  transient,  limit- 
ed to  the  lower  reservoir,  and  more  common 
during  periods  of  relatively  low  discharge  rates  in 
1966-68  than  in  later  years.  Variation  in  turbidity 
was  striking;  the  midsection  of  the  reservoir  was 
generally  most  turbid.  Chemical  ion  composition 
of  the  water  tended  to  be  uniform;  observed  differ- 
ences were  localized  and  associated  with  tributary 
inflows.  Phytoplankton  abundance  reached  its 
highest  levels  during  1970-75.  Composition  of  the 
zooplankton  community  changed  during  1966-75; 
the  abundance  of  cyclopoid  copepods  decreased 
and  that  of  calanoid  copepods  and  cladocerans 
increased.  Total  abundance  varied  during  the  10- 
year  period,  but  without  apparent  trend.  Variation 
in  abundance  appeared  to  be  associated  with  dis- 
charge rate,  water  temperature,  and  turbidity.  The 
benthic  community  in  1967-68  consisted  mostly  of 
chironomid  larvae,  which  were  uniformly  distrib- 
uted over  the  length  of  the  reservoir.  (See  also 
W89-02423)  (Author's  abstract) 
W 89-02424 


ZOOPLANKTON  BIOMASS  EXCHANGE  IN 
LAKE  SHARPE,  SOUTH  DAKOTA,  1974-1975, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
G.  K.  O'Bryan,  and  F.  C.  June. 
IN:  Limnological  and  Fishery  Studies  on  Lake 
Sharpe,  a  Main-stem  Missouri  River  Reservoir, 
1964-1975.  Fish  and  Wildlife  Technical  Report  8, 
1987.  p  21-29,  5  fig,  5  tab,  6  ref. 

Descriptors:  'Limnology,  'Dam  effects,  'Popula- 
tion dynamics,  'Zooplankton,  'Missouri  River, 
'Biomass,  'Lake  Sharpe,  South  Dakota,  Lake 
Oahe,  Dams,  Fish,  Ecosystems,  Reservoirs,  Aquat- 
ic drift,  Drum. 

The  relation  between  zooplankton  density  and  bio- 
mass in  the  water  released  and  the  rate  of  water 
release  from  Lakes  Oahe  and  Sharpe  through  Oahe 
and  Big  Bend  dams  was  investigated  during  1974- 
75.  The  relation  of  zooplankton  density  in  water  to 
the  water  release  rate  was  inverse  at  Oahe  Dam, 
but  direct  at  Big  Bend  Dam.  Differences  in  the 
depth  and  manner  of  water  intake,  water-level 
regimen,  thermal  structure  of  the  water  masses  of 
Lakes  Oahe  and  Sharpe,  and  zooplankton  behavior 
most  likely  accounted  for  these  differences  in  rela- 
tions. More  zooplankton  (in  both  numbers  and 
biomass)  was  lost  from  Lake  Sharpe  through  Big 
Bend  Dam  than  was  gained  from  Lake  Oahe 
through  Oahe  Dam.  Fish  eggs  and  larvae  -  mostly 
freshwater  drum  (Aplodinotus  grunniens)  -  cap- 
tured in  the  forebay  of  Big  Bend  Dam  almost 
certainly  passed  the  dam.  No  eggs  or  larvae  were 
caught  in  collections  made  from  water  released  at 
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Oahe  Dam.  (See  also  W89-02423)  (Author's  ab- 
stract) 
W89-02425 


RELATIVE  ABUNDANCE  AND  DISTRIBU- 
TION OF  YOUNG-OF-THE-YEAR  FISHES 
AND  MINNOWS  IN  LAKE  SHARPE,  SOUTH 
DAKOTA, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
L.  G.  Beckman. 

IN:  Limnological  and  Fishery  Studies  on  Lake 
Sharpe,  a  Main-stem  Missouri  River  Reservoir, 
1964-1975.  Fish  and  Wildlife  Technical  Report  8, 
1987.  p  30-45,  1  fig,  9  tab,  13  ref. 

Descriptors:  *Fish,  "Limnology,  "Missouri  River, 
•Minnows,  "Lake  Sharpe,  "Population  density, 
South  Dakota,  Shad,  Perch,  Crappies,  Walleye, 
Reservoirs. 

The  apparent  abundance  and  distribution  of  young- 
of-the-year  fishes  and  minnows  in  Lake  Sharpe, 
South  Dakota,  were  determined  from  weekly  or 
biweekly  catches  with  a  bag  seine  and  bottom 
trawl  in  summer  (June-September).  Trends  in 
catches  with  the  two  types  of  gear  were  usually 
similar,  although  the  seine  was  more  effective  for 
catching  most  species.  Abundance  was  usually 
highest  in  a  single  400-ha  backwater  area.  Hippie 
Lake  (which  alone  accounted  for  about  40%  of  the 
total  catch  of  nearly  347,000  fish  during  the  9-year 
period),  and  in  the  middle  third  of  the  reservoir. 
Catches  were  highest  in  midsummer  for  most  spe- 
cies in  all  areas  except  the  upper  reservoir,  where 
catches  peaked  in  late  summer,  possibly  due  to 
upstream  migration  of  young  fish.  Gizzard  shad 
and  yello  perch  accounted  for  more  than  80%  of 
the  9-year  seine  catch,  and  gizzard  shad,  yellow 
perch,  black  crappies,  and  white  crappies  account- 
ed for  90%  of  the  trawl  catch.  Catches  of  the 
principal  species  were  highest  in  1968,  and  were 
lower  and  relatively  stable  from  1972  to  1975. 
During  1971-75,  catches  of  young-of-the-year  wal- 
leyes, the  primary  game  fish  in  Lake  Sharpe,  re- 
mained relatively  stable;  catches  of  freshwater 
drum,  white  bass,  bigmouth  buffalo,  and  small- 
mouth  buffalo  increased;  and  catches  of  most  other 
species  decreased.  Stocks  of  minnows  and  young- 
of-the-year  fishes  tended  to  stabilize  after  1971. 
Except  for  walleyes,  predator  species  were  greatly 
reduced  from  earlier  years,  and  most  forage  species 
had  declined.  Thus  it  appeared  that  the  fish  popu- 
lation structure  in  Lake  Sharpe  would  continue  to 
consist  of  a  dominant  predator  (the  walleye)  sup- 
ported by  reduced  populations  of  a  variety  of 
forage  species.  (See  also  W89-02423)  (Author's  ab- 
stract) 
W89-02426 


BIOLOGY  OF  THE  WALLEYE  IN  LAKE 
SHARPE,  SOUTH  DAKOTA,  1964-1975, 

Fish  and  Wildlife  Service,  Pierre,  SD  North  Cen- 
tral Reservoir  Investigations. 
J.  H.  Elrod,  F.  C.  June,  and  L.  G.  Beckman. 
IN  Limnological  and  Fishery  Studies  on  Lake 
Sharpe,  a  Main-stem  Missouri  River  Reservoir, 
1964-1975.  Fish  and  Wildlife  Technical  Report  8, 
1987.  p  46-60,  4  fig,  13  tab,  22  ref. 

Descriptors:  "Walleye,  "Limnology,  "Missouri 
River,  "Lake  Sharpe,  "Biological  studies,  "Spawn- 
ing, Fish  populations,  South  Dakota,  Fish  physiol- 
ogy, Reservoirs. 

Abundance  of  walleyes  in  Lake  Sharpe,  a  22,600 
ha  reservoir  on  the  Missouri  River  in  central  South 
Dakota,  increased  during  the  first  4  years  of  im- 
poundment (1964-67)  and  remained  relatively 
stable  through  1975.  Gill-net  catches  during 
summer  were  highest  in  the  lower  reservoir,  but 
upstream  migrations  resulted  in  high  abundance  in 
the  upper  reservoir  (tailwater  of  Oahe  Dam)  in 
October  to  May.  Reproduction  was  successful 
each  year;  the  strongest  year  classes  developed  in 
1964  and  1968.  Tributary  embayments  in  midreser- 
voir  were  the  principal  nurseries.  Seine  catches  of 
young  of  the  year  provided  a  satisfactory  index  of 
year-class  strength.  Growth  of  young  of  the  year 
averaged  about  1  mm/day  during  summer  each 
year.  A  decline  in  growth  of  adults  after  impound- 


ment corresponded  to  an  increase  in  abundance  of 
walleyes  and  a  concurrent  decrease  in  abundance 
of  forage  fishes.  Estimated  mean  annual  mortality 
from  ages  IV  to  IX  was  0.50  for  males  and  0.48  for 
females.  Sexual  maturity  was  generally  attained  1 
year  earlier  by  males  than  by  females,  and  age  at 
sexual  maturity  increased  by  about  1  year  for  both 
sexes  during  the  first  12  years  of  impoundment. 
Mean  lengths  and  percentages  of  sexually  mature 
walleyes  were  highly  correlated  for  males  3  or  4 
years  old  and  for  females  4  or  5  years  old.  Female 
walleyes  predominated  at  all  ages  in  the  1964-68 
year  classes,  which  were  formed  when  the  walleye 
population  was  expanding,  whereas  males  dominat- 
ed the  1969-74  years  classes,  which  were  formed 
under  conditions  of  higher  walleye  abundance  and 
accompanying  slower  growth  rates.  Spawning  of 
walleyes  in  Lake  Sharpe  probably  peaked  during 
early  May.  If  annual  production  of  forage  fishes 
remains  adequate,  the  walleye  population  in  Lake 
Sharpe  should  continue  to  remain  near  the  level 
that  existed  during  1968-75.  (See  also  W89-02423) 
(Author's  abstract) 
W89-02427 


BIOLOGY  OF  THE  YELLOW  PERCH  IN  LAKE 
SHARPE,  SOUTH  DAKOTA,  1964-1975, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
D.  A.  Vogel,  and  F.  C.  June. 

IN:  Limnological  and  Fishery  Studies  on  Lake 
Sharpe,  a  Main-stem  Missouri  River  Reservoir, 
1964-1975.  Fish  and  Wildlife  Technical  Report  8, 
1987.  p  61-74,  6  fig,  9  tab,  21  ref. 

Descriptors:  "Limnology,  "Missouri  Rivers,  "Bio- 
logical studies,  "Yellow  perch,  "Lake  Sharpe, 
South  Dakota,  Spawning,  Fish  populations,  Mor- 
tality, Fish  physiology,  Water  temperature,  Reser- 


The  yellow  perch  was  studied  during  the  first  12 
years  after  impoundment  of  Lake  Sharpe  (1964- 
75),  a  22,600-ha  flow-through  reservoir  on  the 
main-stem  Missouri  River  in  South  Dakota. 
Yellow  perch  ranked  second  in  abundance  (after 
gizzard  shad)  in  seine  trawl  catches  of  young  of 
the  year  fishes  and  fifth  in  abundance  in  gill-net 
catches  of  adults.  Abundance  of  both  young  and 
adult  yellow  perch  decreased  markedly  (ca.  80%) 
during  the  study  period.  The  authors  attributed  the 
decline  to  a  reduction  in  the  brood  stock  and  a 
general  degradation,  but  sedimentation  and  ero- 
sion, of  spawning  and  nursery  ground  in  tributary 
embayments.  Growth  of  young  of  the  year  in- 
creased during  1967-75  and  was  inversely  related 
to  abundance.  Mortality  estimates  for  the  young 
varied  little  from  year  to  year.  Growth  of  adults 
was  variable,  and  no  trend  over  time  was  detected. 
Fish  of  ages  II  and  III  dominated  the  gill-net 
catches;  the  oldest  caught  were  age  VII.  The  aver- 
age annual  survival  rate  of  adults  was  lower  for 
males  (12%)  than  for  females  (20%).  Most  males 
were  sexually  mature  at  age  I  and  females  at  age  II. 
Spawning  occurred  from  mid-April  to  mid-May  at 
water  temperatures  of  8.9  to  1 1.8  C.  Because  of  the 
importance  of  young-of-the-year  yellow  perch  as 
forage  fish  in  Lake  Sharpe,  provision  of  spawning 
substrate  in  tributary  embayments  is  suggested  as  a 
possible  method  of  enhancing  reproduction.  (See 
also  W89-02423)  (Author's  abstract) 
W89-02428 


EARLY  LIFE  HISTORY  AND  WINTER  MOR- 
TALITY OF  GIZZARD  SHAD  IN  LAKE 
SHARPE,  SOUTH  DAKOTA, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
F.  C.  June. 

IN:  Limnological  and  Fishery  Studies  on  Lake 
Sharpe,  a  Main-stem  Missouri  River  Reservoir, 
1964-1975.  Fish  and  Wildlife  Technical  Report  8, 
1987.  p  75-83,  3  fig,  6  tab,  21  ref. 

Descriptors:  "Limnology,  "Missouri  River,  "Bio- 
logical studies,  "Mortality,  "Shad,  "Lake  Sharpe, 
Seasonal  variation,  Reservoirs,  Fish  populations, 
Growth,  South  Dakota,  Water  temperature. 

This  study  of  gizzard  shad  was  conducted  from 
1967  to  1975  in  Lake  Sharpe,  a  22,600-ha  reservoir 


in  central  South  Dakota.  The  impoundment  is  at 
the  northern  limit  of  distribution  of  the  species  in 
the  main-stem  Missouri  River  impoundment 
system.  Tue  gizzard  shad  of  Lake  Sharpe  is  not 
morphologically  distinct  from  populations  inhabit- 
ing other  inland  waters.  Young  of  the  year  general- 
ly spent  the  summer  in  tributary  embayments,  were 
most  abundant  in  midreservoir  localities,  and  ap- 
parently moved  upstream  in  fall  in  response  to 
inflow  of  warm  water  from  Lake  Oahe.  During 
1967-75,  gizzard  shad  composed  56%  of  the  total 
catch  of  young  of  the  year  in  seines  and  40%  of 
that  in  trawls.  Seine  catches  were  highest  in  1968, 
decreased  annually  through  1972,  rose  sharply  in 
1973,  and  declined  again  in  1974-75.  Growth  rates 
of  young  of  the  year,  and  mean  lengths  attained, 
varied  during  the  9-year  period,  but  no  trend  with 
time  was  detected.  Summer  mortality  was  relative- 
ly low;  however,  over-winter  mortality  of  the 
young  of  the  year  was  seemingly  complete  in 
every  year  except  1967.  Low  water  temperature  in 
winter  was  judged  to  be  the  primary  factor  limit- 
ing the  gizzard  shad  population  in  Lake  Sharpe. 
(See  also  W89-02423)  (Author's  abstract) 
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RESERVOIR  SEDIMENTATION  AND  INFLU- 
ENCE OF  FLUSHING, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-02457 


BIOGEOCHEMISTRY  OF  LEAD-210  AND  PO- 
LONIUM-210  IN  FRESH  WATERS  AND  SEDI- 
MENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 
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DETERMINATION  OF  EVAPORATION  AND 
SEEPAGE  LOSSES,  UPPER  LAKE  MARY 
NEAR  FLAGSTAFF,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

J.  W.  H.  Blee. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  87-4250,  May  1988.  39p,  14  fig,  6  tab,  6  ref. 

Descriptors:  "Lake  evaporation,  "Seepage,  "Infil- 
tration, "Arizona,  "Surface-groundwater  relations, 
"Evaporation,  Flagstaff,  Upper  Lake  Mary,  Moun- 
tain lakes.  Limnology. 

Two  mass-transfer  equations  were  developed  to 
compute  evaporation  as  a  part  of  the  evaporation 
were  seepage-loss  study  for  the  Upper  Lake  Mary 
Reservoir  near  Flagstaff,  Arizona,  which  has  a 
capacity  of  15,620  acre-feet  and  a  surface  area  of 
876  acres.  The  mass-transfer  equations  do  not  re- 
quire an  independent  measure  of  evaporation  to 
define  the  mass-transfer  coefficient.  Data  from 
other  evaporation  studies  were  used  to  define  the 
mass-transfer  coefficient  as  a  function  of  wind 
shear  and  atmospheric  stability.  Long-term  seepage 
losses  were  determined  by  use  of  a  seepage-proba- 
bility curve-derived  from  a  stage-seepage  relation 
and  defined  by  several  selected  short-term  water 
budgets-and  a  lake-stage  probability  curve.  Seep- 
age curves  were  derived  for  several  different 
amounts  of  assumed  reservoir  sealing.  The  long- 
term  water  saving  that  would  result  from  each 
increment  of  lake-bottom  sealing  were  computed. 
The  study  revealed  that  the  evaporation  loss  was 
27  percent  of  2,100  acre-feet  per  year  of  the  total 
reservoir  inflow  during  1950-71;  seepage  loss  was 
45  percent  or  3,500  acre-feet  per  year.  (USGS) 
W89-02558 


WATER  QUALITY  ASSESSMENT  OF  ARVADA 
RESERVOIR,  DENVER  METROPOLITAN 
AREA,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

L.  J.  Britton,  and  N.  G.  Gaggiani. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  87-4107,  1987.  66p,  22Mig,  10  tab,  62  ref. 
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WATER  CYCLE— Field  2 
Lakes— Group  2H 


Descriptors:  'Reservoirs,  *Water  quality,  'Water 
properties,  'Limnology,  'Colorado,  'Trophic 
level,  Limiting  nutrients,  Water  pollution  sources, 
Water  pollution  effects. 

Water  quality  data  were  collected  from  Arvada 
Reservoir,  Colorado,  and  from  its  major  inflows, 
Ralston  Creek  and  Croke  Canal,  to  assess  the 
water  quality  of  the  reservoir,  to  evaluate  the 
effect  of  water  from  various  sources  on  the  reser- 
voir, and  to  estimate  the  trophic  state  of  the  reser- 
voir. Data  were  collected  at  five  sites  in  Arvada 
Reservoir,  one  site  in  Ralston  Creek,  and  two  sites 
in  Croke  Canal.  The  study  began  in  June  1983  (just 
before  filling  in  May  1984)  and  continued  through 
September  1985.  The  reservoir  was  thermally 
stratified  on  most  sampling  dates  from  April 
through  September.  Dissolved-oxygen  concentra- 
tions ranged  from  0  to  12.0  milligrams  per  liter, 
and  the  reservoir  was  anaerobic  below  the  IO- 
meter depth  during  most  of  the  summer.  Secchi- 
disk-depth  measurements  ranged  from  0.9  to  5.5 
meters  and  generally  increased  during  the  study 
period,  possibly  because  of  decreases  in  nonalgal 
turbidity  after  the  reservoir  was  filled.  Water  from 
the  reservoir  generally  is  of  suitable  quality  for  a 
raw-water-supply  source  and  for  maintenance  of 
aquatic  life.  Total-nitrogen  and  total-phosphorus 
concentrations  were  small,  and  both  were  growth- 
limiting  factors  in  the  reservoir.  The  phytoplank- 
ton  community  was  diverse,  and  the  most  domi- 
nant taxa  were  diatoms.  Phytoplankton  densities 
ranged  from  1,400  to  29,000  cells  per  millimeter, 
and  chlorophyll  alpha  concentrations  ranged  from 
0.0  to  20.4  micrograms  per  liter.  (USGS) 
W89-02562 


METHODS  FOR  COLLECTION  AND  ANALY- 
SIS OF  AQUATIC  BIOLOGICAL  AND  MICRO- 
BIOLOGICAL SAMPLES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  field  7B. 
W89-02568 


COMBINING  FIELD  MEASUREMENTS  FOR 

SPECIATION       IN       NON       PERTURBABLE 

WATER  SAMPLES:   APPLICATION  TO  THE 

IRON  AND  SULFIDE  CYCLES  IN  A  EUTRO- 

PHIC  LAKE, 

Geneva  Univ.  (Switzerland).  Dept    of  Inorganic, 

Analytical  and  Applied  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02645 


DJINNANG     II:     A    FACILITY    TO     STUDY 
MIXING  IN  STRATIFIED  WATERS, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02701 


WATER  QUALITY  OF  CANYON  LAKE,  CEN- 
TRAL TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

W.  R.  Roddy,  and  K.  M.  Waddell. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  Texas  Department  of  Water  Resources 

Investigations  Report  302,  1987.  59p,  14  fig,  11  tab, 

8ref. 

Descriptors:  'Texas,  'Water  quality,  'Surface 
water,  'Reservoirs,  Stratification,  Dissolved  solids, 
Chlorides,  Sulfates,  Hardness,  Dissolved  oxygen, 
Iron,  Manganese,  Ammonia,  Nitrogen,  Phospho- 
rus, Canyon  Lake,  Guadalupe  River. 

The  volume-weighted  average  concentrations  of 
the  principal  dissolved  constituents  in  Canyon 
Lake  on  the  Guadalupe  River  in  central  Texas 
usually  are  less  than  240  milligrams  per  liter  of 
dissolved  solids,  20  milligrams  per  liter  of  chloride, 
and  30  milligrams  per  liter  of  sulfate.  The  water, 
which  is  very  hard,  has  a  volume-weighted  aver- 
age concentration  of  hardness  of  about  200  milli- 
grams per  liter.  Thermal  stratification  of  the  lake 
results  in  significant  seasonal  and  areal  variations  in 
dissolved  oxygen,  which  in  turn  result  in  greater 
summer  concentrations  of  dissolved  iron,  dissolved 
manganese,  and  total  ammonia  during  the  summer. 
At  a  deep  site  on  an  arm  of  Canyon  Lake,  concen- 
tration of  dissolved  manganese  averaged  390  mi- 
crograms per  liter  during  the  summer.  The  concen- 
trations of  total  ammonia  in  the  lake  usually  were 
less  than  0.2  milligram  per  liter  except  in  the 
hypolimnion  during  summer  stagnation  when  ni- 
trate and  nitrite  are  reduced  to  ammonia.  The 
closure  of  Canyon  Dam  resulted  in  a  change  in  the 
monthly  average  water  temperature  of  the  Guada- 
lupe River  downstream  from  the  dam.  Prior  to 
closure,  the  maximum  monthly  average  water  tem- 
perature for  the  Guadalupe  River  near  Sattler, 
which  was  29.0  C,  occurred  during  June  or  July. 
Since  closure,  the  maximum  monthly  average 
water  temperature,  which  is  19.0  C,  occurs  during 
September  or  November.  (USGS) 
W89-02579 


Manganese,   Organic  compounds,   Light   penetra- 
tion, Turbidity. 

Spirit  Lake,  near  Mount  St.  Helens,  Washington, 
was  impounded  in  a  1980  closed,  hydrologically 
unstable  basin  by  a  debris  dam  150-180  m  thick. 
Post-eruption  limnological  recovery  of  Spirit  Lake 
was  examined  from  1980  to  1986.  This  volume 
contains  the  appendices  to  Volume  I,  that  actual 
report  on  the  recovery  process  in  Spirit  Lake.  The 
appendices  contain  results  of  water  analyses,  light 
pentration  data,  and  temperature  profiles;  water 
analytical  techniques  and  statistical  analyses;  and 
temperature  and  dissolved  oxygen  profiles  (graphs) 
(See  also  W89-02709)  (Lantz-PTT) 
W89-02710 


SPIRIT  LAKE,  MOUNT  ST.  HELENS,  WASH- 
INGTON, LIMNOLOGICAL  AND  BACTERIO- 
LOGICAL INVESTIGATIONS.  FINAL 
REPORT,  VOLUME  I, 

Army  Engineer  District,  Portland,  OR. 

D.  W.  Larson,  and  M.  W.  Glass. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  AD-A182  836. 

Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 

March  1987.  307p,  38  fig,  88  tab,  132  ref. 

Descriptors:  'Water  quality,  'Spirit  Lake,  'Lim- 
nology, Washington,  Volcanoes,  Bacterial  analysis, 
Thermal  stratification,  Hydrogen  sulfide,  Ammo- 
nia, Iron,  Manganese,  Organic  compounds,  Light 
penetration,  Turbidity,  Species  composition,  Colo- 
nization. 

The  cataclysmic  eruption  of  Mount  St.  Helens, 
Washington,  on  May  18,  1980,  filled  nearby  Spirit 
Lake  with  timber  and  volcanic  debris  and  com- 
pletely blocked  the  lake's  natural  outlet.  The  lake, 
which  the  outlet  had  previously  kept  in  hydrologi- 
cal  balance,  was  impounded  in  a  closed,  hydrologi- 
cally unstable  basin  by  a  debris  dam   150-180  m 
thick.  This  event  greatly  altered  the  limnology  of 
Spirit  Lake  and  resulted  in  extremely  poor  water 
quality.   This   report   describes   the   post-eruption 
limnological  recovery  of  Spirit  Lake,  from  1980  to 
1986.  Other  topics  of  discussion  include  the  limno- 
logical impacts  of  lake  drawdown,  the  effects  of 
Spirit  Lake  release  flows  on  receiving  waters  in 
the  North  Fork  Toutle  River  basin,  and  the  bacte- 
riology of  lakes  and  rivers  in  the  Mount  St.  Helens 
blast  zone.  Principal  findings  include:  (1)  the  qual- 
ity of  Spirit  Lake  has  improved  immensely  since 
1980;  (2)  the  lake  is  now  well-oxygenated  except 
during  summer  thermal  stratification  when  the  hy- 
polimnion  becomes   anoxic;   (3)   During   summer 
thermal  stratification,  various  potential  water  pol- 
lutants  such   as  hydrogen   sulfide,   ammonia,   re- 
duced iron  and  manganese,  methane,  and  dissolved 
organic  compounds  accumulate  in  the  hypolimnion 
under  anoxic  conditions;  (4)  concentrations  of  most 
ionic   constituents,   particularly   iron   and   manga- 
nese,  have  diminished   considerably   in  the  lake, 
some  close  to  pre-eruption  levels;  (5)  the  clarity  of 
the  lake  is  now  such  that  light  can  penetrate  to  at 
least  20  m,  as  opposed  to  <  lm  in  1980;  (6)  greater 
lake  water  clarity  has  contributed  to  the  recovery 
of  the  phytoplankton  community,  which  now  in- 
cludes at  least  135  species;  and  (7)  species  of  sever- 
al bacteria  and  coliforms,  are  still  found  frequently 
from   monitoring  sites   throughout   the  area,   and 
includes  Klebsiella  pneumonia,  Pseudonomas  aeru- 
ginosa, and  Legionella  sp.  (See  also  W89-02710) 
(Lantz-PTT) 
W89-02709 


NEW  DIRECTIONS  IN  KARST. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02728 


NATURAL  HISTORY  OF  LAKES, 

City  of  London  Polytechnic  (England).  Biological 

Sciences. 

M.  J.  Burgis,  and  P.  Morris. 

Cambridge  University  Press,  New  York.  218p. 

Descriptors:  'Limnology,  'Lakes,  'History,  'Eco- 
systems, Lake  shores,  Seasonal  variation,  Reser- 
voirs, Mountain  lakes,  Polar  regions,  Tropical  re- 
gions, Saline  water,  Arctic  regions,  Water  temper- 
ature, Lake  morphology. 

Despite  their  distinct  shorelines,  lakes  are  not  iso- 
lated but  constantly  interact  with  their  surround- 
ings. The  properties  of  lake  water,  the  formation  of 
lakes,  their  seasonal  patterns,  and  the  communities 
of  plants  and  animals  that  they  support  are  de- 
scribed. The  characteristics  of  the  world's  lakes  are 
then  described  as  follows:  polar  and  mountain 
lakes;  deep  lakes;  saline  and  soda  lakes;  and  man- 
made  lakes.  The  use  and  abuse  of  lakes  and  lake 
conservation  issues  also  are  considered.  (Lantz- 
PTT) 
W89-02775 


MARTINS  FORK  LAKE  SEDIMENTATION 
STUDY:  HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station. 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02780 


TREATMENT  OF  FILTER  EFFLUENTS  FROM 
DEWATERING  OF  SLUDGES  BY  A  NEW 
HIGH  PERFORMANCE  FLOCCULATION  RE- 
ACTOR, 

Technische   Univ.   Berlin   (Germany,   F.R.).   Inst. 

fuer  Chemieingenieurtechnik. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02819 


INTENSIVE     SURVEY     OF     THE     DUPAGE 
RIVER  BASIN,  1983. 

Illinois  State  Environmental   Protection  Agency, 
Springfield.  Div  of  Water  Pollution  Control 
For   primary   bibliographic   entry   see   Field    5G 
W89-02829 


SPIRIT  LAKE,  MOUNT  ST.  HELENS,  WASH- 
INGTON, LIMNOLOGICAL  AND  BACTERIO- 
LOGICAL INVESTIGATIONS.  FINAL 
REPORT,  VOLUME  II,  APPENDICES, 

Army  Engineer  District,  Portland,  OR. 

D.  W.  Larson,  and  M.  W.  Glass. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  AD-A182  837. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

March  1987.  140p. 

Descriptors:  'Water  quality,  'Spirit  Lake,  'Lim- 
nology, Washington,  Bacterial  analysis,  Thermal 
stratification,   Hydrogen  sulfide,   Ammonia,   Iron, 


INTENSIVE  SURVEY  OF  THE  FOX  RIVER 
BASIN  FROM  THE  WISCONSIN  STATE  LINE 
TO  OTTAWA,  ILLINOIS:  1982. 

Illinois  State  Environmental   Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
For   primary   bibliographic   entry   see   Field    5G. 
W89-02841 

DYNAMIC  RESERVOIR  INTERACTION  WITH 
MONTICELLO  DAM, 

California  Univ.,  Richmond.  Earthquake  Engineer- 
ing Research  Center. 

For  primary  bibliographic  entry  see  Field  8A. 
W89-02848 
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Field  2— WATER  CYCLE 


Group  2H— Lakes 

CHEMICAL  AND  BIOLOGICAL  SURVEY  OF 
LAKES  AND  STREAMS  LOCATED  IN  THE 
EMERALD  LAKE  WATERSHED,  SEQUOIA 
NATIONAL  PARK, 

California  Univ.,  Santa  Barbara.  Marine  Science 
Inst. 

J.  M.  Melack,  S.  D.  Cooper,  R.  W.  Holmes,  J.  O. 
Sickman,  and  K.  Kratz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-180872. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche 
Final  Report,  February  18,  1987.  345p,  118  fig,  33 
tab,  325  ref.  California  Air  Resources  Board  Con- 
tract A3-096-32. 

Descriptors:  'Water  analysis,  *Water  quality, 
•Streams,  'Biological  studies,  "Lakes,  'California! 
•Limnology,  Hydrogen  ion  concentration,  Season- 
al variation,  Sulfates,  Nitrates,  Ammonium,  Nitro- 
gen, Chlorophyll,  Phytoplankton,  Phosphorus, 
Emerald  Lake. 

Emerald  Lake  is  located  at  an  elevation  of  2780  m 
in  the  Sierra  Nevada.  The  lake  has  one  surface 
outflow  and  is  fed  by  several  inflowing  streams 
that  drain  a  ca.  113  ha  catchment;  it  is  2.85  ha  in 
area  and  has  a  maximum  depth  of  10.5  m.  Emerald 
Lake    contains    calcium-bicarbonate    water    with 
very  low  acid  neutralizing  capacity  as  is  typical  of 
high-altitude  lakes  in  the  Sierra  Nevada.  Its  current 
pH   (5.6-6.6)   is   near   the   low   end   of  the   range 
observed  in  Sierran  lakes.  Low  values  (5.6-6.0)  are 
associated  with  intense  summer  rains  and  snow- 
melt.  During  ice-cover  and  mid-summer  the  lake  is 
thermally  stratified  and  low  DO  and  elevated  con- 
centrations of  ammonium,  base  cations  and  acid 
neutralizing  capacity  (ANC)  develop  in  the  deeper 
water.  The  major  contributors  to  alkalinity  genera- 
tion in  Emerald  Lake  from  the  sediments  are  am- 
monium production  from  the  breakdown  of  organ- 
ic matter  (44%)  and  the  exchange  of  hydrogen  ion 
for  calcium  in  the  sediments  (34%).  During  the 
initial  stages  of  snowmelt  in  1986,  sulfate  and  ni- 
trate concentrations  increased  while  base  cations 
and  ANC  declined  in  the  subsurface  water  being 
influenced  by  runoff.  Inflows  varied  in  pH  from 
5.7  to  6.5  with  minima  during  snowmelt;  inflow 
A.NC  ranged  from  4  to  45  microeq/L  with  minima 
during  intense  summer  rain  and  snowmelt.  Phyto- 
plankton  productivity   as   measured    using   tracer 
techniques  employing  isotopes  of  nitrogen  (15-N) 
and  carbon  (14-C)  were  low  during  the  ice-free 
seasons  of  1984  and  1985.  Ammonium  uptake  rate, 
particulate  nitrogen  and  chlorophyll  were  used  as 
indices  of  phytoplankton  response  to  experimental 
additions  of  the  acids  and  nutrients  associated  with 
acid  precipitation  to  replicated  3000-4000  liter  bags 
suspended  in  Emerald  Lake.  Equations  which  esti- 
mate   pH    and    ANC    in    high-elevation     Sierra 
Nevada   lakes   from   the   species   composition   of 
diatom   assemblages   indicate   that   both   pH   and 
ANC  have  varied  somewhat  since  about  1825,  but 
there  is  no  overall  trend  in  either  of  these  varia- 
bles. (Lantz-PTT) 
W89-02852 


SURVEY    OF   SENSITIVITY   OF   SOUTHERN 
CALIFORNIA  LAKES  TO  ACID  DEPOSITION, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5C 
W89-02864 


VOLUNTEER  LAKE  MONITORING  PRO- 
GRAM, 1987.  VOLUME  I:  STATEWIDE  SUM- 
MARY REPORT, 

Illinois  State  Environmental   Protection  Agency 
Springfield.  Div.  of  Water  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  7B 
W89-02869 


PRELIMINARY  ENVIRONMENTAL  ASSESS- 
MENT OF  THE  CONTAMINATION  ASSOCI- 
ATED WITH  LAKE  CALUMET,  COOK 
COUNTY,  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Savoy.  Hazard- 
ous Waste  Research  and  Information  Center. 
For  primary  bibliographic  entry  see  Field  5B 
W89-02870 


TEMPERATURE  ANALYSIS,  HOWARD  A 
HANSON  RESERVOIR,  WASHINGTON-' 
MATHEMATICAL  MODEL  INVESTIGATION' 

Army   Engineer  Waterways  Experiment   Station' 

Vicksburg,  MS.  Hydraulics  Lab. 

M.  L.  Schneider,  and  R.  E.  Price. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

HL-88-22,  September  1988.  Final  Report.  85p,  32 

fig,  3  tab,  12  ref,  3  append. 

Descriptors:    *Washington,    *Water   temperature, 
Howard    A.    Hanson    Reservoir,    'Mathematical 
models,  *Reservoirs,  Model  studies,  Water  depth 
Water  storage,  Thermal  water. 

The  US  Army  Engineer  District,  Seattle,  is  pres- 
ently evaluating  the  impacts  of  proposed  additional 
water  storage  at  Howard  A.  Hanson  Reservoir  in 
Washington  State.  This  proposed  modification  will 
involve  raising  the  existing  pool  approximately  40 
ft.  The  investigation  reported  herein  examined  the 
impacts  of  raising  the  conservation  pool  on  the 
reservoir  thermal  profiles  and  release  temperatures 
for  several  study  years.  The  mathematical  model 
used  in  this  study  examined  impacts  of  raising  the 
pool  with  and  without  structural  modification  to 
the  existing  outlet  works.  Optimization  procedures 
were  used  with  the  mathematical  model  to  provide 
an  optimum  number  of  and  elevations  for  the  addi- 
tional ports.  Results  indicated  that  significant  im- 
provement in  release  temperatures  for  the  raised 
pool  could  be  achieved  with  a  multilevel  outlet 
structure  as  compared  to  the  existing  outlet  works. 
The  method  for  calculating  the  reliability  index  is 
given  in  Appendix  A.  Appendix  B  lists  monthly 
temperature  release  statistics  for  existing  condi- 
tions, and  Appendix  C  lists  the  calculated  average 
release  temperatures  for  the  reservoir.  (Author's 
abstract) 
W89-02877 


RUNOFF  AND  SEDIMENT  PRODUCTION  IN 
A  SMALL  PEAT-COVERED  CATCHMENT 
SOME  PRELIMINARY  RESULTS, 

Huddersfield  Polytechnic  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2E 
W89-02888 


OHIO  STREAM  REGIONALIZATION 

PROJECT:  A  COMPENDIUM  OF  RESULTS, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

T.  R.  Whittier,  D.  P.  Larsen,  R.  M.  Hughes,  C.  M. 

Rohm,  and  A.  L.  Gallant. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-204227. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/3-87/025,  May  1988.  66p  21 

fig,  8  tab,  42  ref,  append. 

Descriptors:  *Ohio,  'Ecology,  'Streams,  'Water 
quality,  Fish,  Habitats,  Macroinvertebrates,  Moni- 
toring, Ecosystems,  Aquatic  environment. 

Regional  patterns  in  terrestrial  characteristics  can 
be  used  as  a  framework  to  monitor,  assess  and 
report  the  health  of  aquatic  ecosystems.  In  Ohio, 
five  ecological  regions  were  delineated  using  com- 
binations of  spatial  patterns  in  land-surface  form, 
land  use,  soil  and  potential  natural  vegetation.  This 
framework  was  evaluated  by  studying  the  water 
quality,  physical  habitat,  and  fish  and  microinver- 
tebrate  assemblages  of  109  minimally  impacted  rep- 
resentative streams.  Water  quality  and  fish  assem- 
blages showed  clear  regional  differences.  The 
highest  quality  water  and  fish  assemblages  were 
consistently  found  in  the  southeast  ecoregion  and 
the  lowest  quality  in  the  northwest  ecoregion.  No 
clear  regional  patterns  were  found  in  macroinver- 
tebrate  assemblages  and  limited  regional  patterns  in 
physical  habitat.  (Author's  abstract) 
W89-02932 


EFFECTS  OF  STEADY  VERSUS  FLUCTUAT- 
ING FLOWS  ON  AQUATIC  MACROINVERTE- 
BRATES IN  THE  COLORADO  RIVER  BELOW 
GLEN  CANYON  DAM,  ARIZONA, 

Arizona  Game  and  Fish  Dept.,  Phoenix. 

For   primary   bibliographic   entry   see   Field    6G. 
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WESTERN  LAKE  SURVEY,  PHASE  I.  DATA 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Acid  Deposition,  Environmental 
Monitoring,  and  Quality  Assurance. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-200753 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/44-87/027,  September  1987 
114p,  5  fig,  8  tab,  15  ref,  2  append.  EPA  Contract 
68-03-3246,  68-02-3889,  68-03-3050,  and  68-02-3889. 

Descriptors:  'Acid  rain  effects,  'Lakes,  'Surveys, 
'Limnology,  Lake  morphology,  Colorado,  Wash- 
ington, Nevada,  California,  Wyoming,  Utah,  Mon- 
tana, Hydrogen  ion  concentration,  Acidic  waters 
Water  quality,  Classification. 

A  total  of  973  probability  sample  lakes  was  select- 
ed from  the  map  population  in  the  Western  U.S.  Of 
those,  94  were  classified  as  non-target  by  examina- 
tion of  large-scale  maps,  98  were  classified  as  non- 
target  when  visited,  and  60  were  not  visited.  Data 
from  water  samples  collected  from  720  lakes  were 
subsequently  considered  for  use  in  making  popula- 
tion estimates.   One  lake  which  was  larger  than 
2000  ha  was  excluded  from  population  estimates- 
thus,  the  number  of  lakes  upon  which  population 
estimates  are  based  is  719.  Of  the  719  probability 
sample  lakes,  455  were  located  in  wilderness  areas. 
The  largest  numbers  of  probability  sample  lakes 
were   sampled   in   the  states  of  California  (147) 
Colorado  (132),  and  Washington  (117).  Only  two 
lakes  were  sampled  in  Nevada  and  one  in  New 
Mexico.  Most  of  the  special  interest  lakes  sampled 
were  located  in  Montana  (8),  Utah  (7),  and  Wyo- 
ming (7).  Based  on  the  sample  size  of  the  probabili- 
ty sample  lakes,  and  using  the  equations  developed 
to  extrapolate  to  the  total  number  of  target  lakes,  it 
is  estimated  that  the  number  of  lakes  characterized 
by  the  WLS-I  is  10,393  with  a  standard  error  of 
219.4.   Five  of  the   chemical   variables   measured 
during  the  WLS-I  were  selected  for  detailed  analy- 
sis because  of  their  direct  relevance  to  the  effects 
of  acidic  deposition  on  lake  chemistry:  (1)  pH  -  In 
some  lakes,  continuous  inputs  of  acids  can  result  in 
decreases  in  pH  and  acid  neutralizing  capacity,  and 
(2)  ANC  -  In  other  lakes,  acid  neutralizing  capac- 
ity may  decrease  before  substantial  decreases  in  pH 
occur;  therefore,  losses  in  acid  neutralizing  capac- 
ity may  serve  as  a  better  indicator  of  acidification 
than  decreases  in  pH.  (3)  Sulfate  -  Sulfate  concen- 
trations in  lake  water  can  become  elevated  as  a 
result  of  sulfate  deposition,  one  of  the  key  compo- 
nents of  acidic  deposition.  (4)  Extractable  Alumi- 
num -  Acidification  of  lakes  can  be  accompanied 
by  elevated  concentrations  of  aluminum  that  can 
be  toxic  to  aquatic  organisms,  particularly  fish  and 
(5)  organic  acids  of  terrestrial  origin.  These  com- 
pounds can  serve  as  sources  of  hydrogen  ion  (i.e., 
acidity).  Thus,  some  acidic  lakes  may  be  so  because 
of  the  presence  of  organic  acids  and  not  necessarily 
because  of  acidic  deposition.  (Lantz-PTT) 
W89-02946 


ECOLOGICAL  RESEARCH  ON  SOUTH  AFRI- 
CAN RIVERS  -  A  PRELIMINARY  SYNTHESIS, 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Foundation  for  Research  De- 
velopment. 
J.  H.  O'Keeffe. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-191044. 
Price  codes:  E07  in  paper  copy,  E07  in  microfiche. 
121p,  3  fig,  5  tab,  555  ref. 

Descriptors:  'Limnology,  'Hydrobiology, 

•Rivers,  *South  Africa,  Flow  profiles,  Flow  rate. 
Water  quality,  Silt,  Temperature,  Aquaticvegeta- 
tion,  Fish,  Diatoms,  Invertebrates,  Conservation, 
Literature  review. 

Ecological  research  on  South  African  rivers  has 
progressed  in  a  number  of  phases.  The  realization 
that  South  African  rivers  were  deteriorating  in  the 
face  of  overexploitation,  led  to  a  coordinated  re- 
search program  by  the  National  Institute  for  Water 
Research  in  the  1950's  and  1960's,  which  included 
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in-depth  studies  on  representative  rivers  such  as 
the  Great  Berg,  the  Tugela,  the  Jukskei/Crocodile 
and  the  Vaal.  Major  advances  resulted  from  this 
program,  including  the  description  of  physical  zon- 
ation  along  rivers,  and  the  associated  changes  in 
the  biotic  community;  the  identification  of  the 
main  factors  limiting  species  distributions  in  rivers, 
such  as  temperature,  silt,  food  availability  and  flow 
rate.  The  literature  on  South  African  river  ecology 
is  reviewed,  and  available  knowledge  on  inverte- 
brates, diatoms,  fish  and  other  vertebrates,  and 
plants  is  summarized.  Activities  involving  the  con- 
servation of  rivers  include  the  identification  of 
threats  to  specific  rivers  and  environmental  impact 
assessments.  (Lantz-PTT) 
W89-02982 


CONSERVATION  OF  SOUTH  AFRICAN 
RIVERS, 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Foundation  for  Research  De- 
velopment. 
J.  H.  O'Keeffe. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-191051. 
Price  codes:  E07  in  paper  copy,  E07  in  microfiche. 
1986.  U7p. 

Descriptors:  'South  Africa,  *Rivers,  *Water  con- 
servation, Management  planning,  Water  manage- 
ment, Legislation,  Ecology,  Monitoring. 

The  proceedings  of  a  three-day  workshop  at 
Midmar  Dam,  Natal,  designed  to  establish  a  con- 
sensus view  of  river  conservation  and  to  provide 
professional  conservationists,  managers  and  plan- 
ners with  a  set  of  guidelines  presents  what  is 
known  about  the  ecology  of  South  African  rivers, 
what  options  are  available  for  monitoring  and  man- 
aging them,  what  legislation  is  available  for  con- 
trolling the  exploitation  of  rivers  and  what  re- 
search priorities  should  be  implemented  to  increase 
the  understanding  of  river  ecology.  (See  W89- 
02986  thru  W89-02993)  (Author's  abstract) 
W89-02985 


ment,   Ecology,   Flow   profiles,   Geology,   Public 
policy. 

The  definition  of  a  philosophy  and  criteria  for 
river  conservation  has  immediately  identified  the 
general  goals  which  should  be  aimed  at:  the  main- 
tenance of  diversity  of  function,  the  sustainable 
utilization  of  resources,  the  maintenance  of  ecosys- 
tem functioning,  and  the  preservation  of  represent- 
ative types  of  rivers.  To  be  able  to  maintain  the 
diversity  of  function  of  rivers  requires  the  achieve- 
ment of  a  number  of  specific  goals.  The  functions 
must  be  identified  and  their  controlling  processes 
understood,  so  that  the  effects  of  perturbations  can 
be  predicted  and  mitigation  methods  suggested. 
The  development  of  methods  for  the  assessment  of 
the  conservation  costs  of  river  exploitation 
schemes  is  therefore  a  primary  goal.  Because  of  the 
difference  in  emphasis  on  the  use  of  different  rivers 
it  will  be  necessary  to  formulate  a  number  of 
different  management  policies  to  take  account  of 
the  continuum  from  pristine  to  degraded  and  small 
to  large  rivers.  It  may  be  most  effective  to  formu- 
late individual  river  management  plans.  The  sus- 
tainable utilization  of  river  resources  requires  re- 
search for  the  prediction  of  exploitable  levels  as 
well  as  the  development  of  alternative  technol- 
ogies, such  as  water  recycling,  to  ease  the  pressure 
for  over-exploitation.  In  addition,  the  inclusion  of 
ecological  expertise  and  the  identification  of  con- 
servation priorities  as  a  matter  of  course,  at  the 
earliest  planning  stage  of  development  projects,  is 
an  overriding  priority.  The  maintenance  of  ecosys- 
tem functions  underlies  any  attempt  to  preserve 
diversity  of  function.  The  preliminary  necessity  is 
research  to  identify  and  understand  basic  control- 
ling processes.  In  the  river  itself  the  dominant 
controlling  variable  is  the  flow  level,  and  an  urgent 
priority  is  to  identify  flow  requirements  for  the 
acceptable  maintenance  of  essential  functions.  The 
preservation  of  representative  types  of  rivers  re- 
quires the  classification  of  rivers  by  geographical 
region,  by  physical  environmental  type  and  by 
conservation  status.  (See  also  W89-02985)  (Lantz- 
PTT) 
W89-02987 


RIVERINE  ECOSYSTEMS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

J.  A.  Day,  B.  R.  Davies,  and  J.  M.  King. 
IN:  Conservation  of  South  African  Rivers.  1986.  p 
1-18,  5  fig,  28  ref. 

Descriptors:  *Rivers,  'Ecosystems,  *South  Africa, 
'Limnology,  Ecological  effects,  Water  use,  Water 
resources  development,  Salinity,  Eutrophication, 
Estuaries,  Land  use,  River  regulations,  River  sys- 
tems, Headwaters. 

Since  water  will  soon  be  the  factor  limiting  the 
economic  prosperity  of  South  Africa,  it  is  clear 
that  this  country's  rivers  will  continue  to  be  ex- 
ploited to  the  greatest  possible  extent.  It  is  neces- 
sary, therefore,  to  consider  the  effects  that  this  will 
have  on  the  rivers  themselves.  Not  only  are  rivers 
ecologically,  aesthetically  and  recreationally  im- 
portant parts  of  the  landscape,  but  their  biota  is 
able  to  cleanse  their  waters,  making  them  available 
for  further  human  use.  As  yet  there  is  no  policy  for 
the  conservation  or  preservation  of  any  South  Af- 
rican rivers  and  no  legislation  directed  specifically 
at  preventing  their  abuse  as  functioning  ecosys- 
tems. The  physical  and  ecological  properties  of 
rivers  are  described  in  order  to  set  the  scene  for 
subsequent  discussion  of  the  uses  and  abuses  of 
rivers,  the  need  for  their  conservation  and  how  this 
might  be  brought  about.  (See  also  W89-02985) 
(Lantz-PTT) 
W89-02986 


CONSERVATION     AIMS,     CRITERIA,     AND 
GOALS  FOR  RIVERS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

J.  H.  O'Keeffe. 

IN:  Conservation  of  South  African  Rivers.  1986.  p 

19-23,  2  ref. 

Descriptors:  'Water  conservation,  'Conservation, 
•South  Africa,  'Rivers,  Water  resources  develop- 


RIVER  RESPONSE  TO  CATCHMENT  CONDI- 
TIONS, 

Jonkershoek  Forest  Research  Station,  Stellenbosch 

(South  Africa). 

J.  M.  Bosch,  D.  J.  Alletson,  A.  F.  M.  G.  Jacot 

Guillarmod,  J.  M.  King,  and  C.  A.  Moore. 

IN:  Conservation  of  South  African  Rivers.  1986.  p 

44-63,  6  fig,  2  tab,  33  ref. 

Descriptors:  'Rivers,  'Catchment  areas,  'South 
Africa,  'Water  quality,  Watersheds,  Flow  patterns, 
Riparian  water,  Soil  composition,  Climatology, 
Topology. 

A  catchment  is  the  drainage  basin  of  a  river. 
Bounded  by  other  catchments,  its  geographical 
area  covers  all  the  land  that  drains  into  one  river 
system,  from  the  source  to  the  estuary.  When 
water  precipitates  into  a  catchment,  much  of  it  is 
lost  into  the  atmosphere  by  evapotranspiration. 
Most  of  the  remainder  moves  downhill  through 
the  catchment,  either  as  ground  or  surface  water, 
and  eventually  drains  into  the  river  system.  The 
speed  with  which  this  water  moves  through  the 
catchment  is  dependent  on  the  geology  and  topog- 
raphy of  the  area,  while  the  impurities  it  collects 
along  the  way  are  characteristic  of  the  types  of 
bedrock,  soils  and  land  use  within  the  catchment. 
Thus  by  the  time  the  water  reaches  the  stream,  its 
quality  has  changed  from  that  of  rainwater,  in  a 
manner  that  reflects  the  nature  of  the  catchment. 
With  the  river  playing  such  a  central  role  in  the 
catchment,  it  follows  that  many  catchment  charac- 
teristics will  have  an  important  influence  upon  it. 
These  characteristics  will  vary  from  those  that 
directly  affect  only  particular  portions  of  a  river 
(e.g.,  a  point  source  pollutant),  to  those  that  affect 
the  complete  river  system  (e.g.,  the  pattern  of 
stormflow  into  the  river).  Some  relevant  catch- 
ment characteristics  are:  (1)  geology  -  seasonal 
flow  pattern,  individual  stormflow  characteristics, 
subsurface  flow  pattern,  water  quality,  erosion/ 
sedimentation,  and  human  activities;  (2)  soils;  (3) 
topography  -  size,  shape,  relief  and  gradients,  and 
drainage  density;  (4)  climate  -  precipitation  and 


temperature;  (5)  biosphere;  and  (6)  riparian  zones. 

(See  also  W89-02985)  (Lantz-PTT) 

W89-02990 


MONITORING  AND  SURVEILLANCE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02991 


RIVER    CONSERVATION    -    IMPLICATIONS 
FOR  LEGISLATION, 

Rhodes    Univ.,    Grahamstown    (South    Africa). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02992 


RESEARCH  AND  INFORMATION  NEEDS, 

Albany   Museum,   Grahamstown   (South   Africa). 
J.  A.  Cambray,  F.  C.  de  Moor,  A.  J.  Bath,  and  K. 
C.  D.  Hamman. 

IN:  Conservation  of  South  African  Rivers.  1986.  p 
88-107,  2  fig,  3  tab,  29  ref,  2  append. 

Descriptors:  'Research  priorities,  'South  Africa, 
'Information  exchange,  'Rivers,  Ecology,  River 
systems. 

A  list  of  potential  research  projects  which  need  to 
be  done  to  provide  essential  information  on  rivers 
in  South  Africa  emphasizes  an  holistic  view  of 
research  needs  are  considered.  All  the  factors 
(biotic,  abiotic,  climatic,  anthropogenic)  which 
have  an  influence  either  directly  or  indirectly  on 
the  river  environment.  A  list  of  research  project 
proposals  is  provided  in  an  Appendix.  (See  also 
W89-02985)  (Lantz-PTT) 
W89-02993 


HYDROLOGY  AND  CHEMISTRY  OF  SELECT- 
ED PRAIRIE  WETLANDS  IN  THE  COTTON- 
WOOD  LAKE  AREA,   STUTSMAN   COUNTY, 
NORTH  DAKOTA,  1979-82, 
Geological  Survey,  Lakewood,  CO. 
J.  W.  Labaugh,  T.  C.  Winter,  V.  A.  Adomaitis, 
and  G.  A.  Swanson. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1431,  1987.  26p,  14  fig,  39  ref. 

Descriptors:  'Wetlands,  'Chemical  properties, 
'Prairies,  'North  Dakota,  'Geochemistry,  Nutri- 
ents, Wells,  Potassium,  Calcium,  Magnesium,  Bi- 
carbonate, Groundwater  recharge,  Groundwater 
movement,  Hydrology. 

The  relation  of  hydrologic  setting  and  temporal 
variability  in  hydrology  to  nutrient  content  and 
geochemical  characteristics  of  a  group  of  prairie 
wetlands  and  adjacent  groundwater  was  studied 
during  the  period  1979-82.  Emphasis  is  on  four 
wetlands,  two  seasonal  and  two  semipermanent, 
and  four  wells  contiguous  to  them  along  a  hydro- 
logic  section.  The  seasonal  wetlands,  T8  and  T3, 
contained  water  only  for  a  few  weeks  to  months 
after  filling  in  spring  and  early  summer;  both  were 
completely  dry  by  August.  The  semipermanent 
wetlands,  PI  and  P8,  contained  water  throughout 
each  year  and  were  ice  covered  in  winter.  Signifi- 
cant differences  existed  in  the  chemical  composi- 
tion of  the  wetlands  based  on  their  hydrologic 
setting.  The  dominant  cation  and  anion  in  the 
wetlands  were  potassium  and  bicarbonate  in  wet- 
land T8,  calcium  and  sulfate  in  wetland  T3,  magne- 
sium and  sulfate  in  wetland  PI,  and  magnesium  and 
bicarbonate  in  wetland  P8.  Significant  seasonal  dif- 
ferences existed  in  the  water  chemistry  of  the 
wetland  in  groundwater  discharge  areas.  Concen- 
trations of  total  phosphorus  and  total  nitrogen 
were  greatest  in  wetlands  in  areas  of  groundwater 
recharge  and  least  in  wetlands  in  areas  of  ground- 
water discharge.  Differences  in  the  chemistry  of 
water  from  wells  in  the  adjacent  ground  water 
resulted  primarily  from  the  positions  of  the  wells  in 
the  groundwater  flow  system.  (Author's  abstract) 
W89-03035 
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Field  2— WATER  CYCLE 


Group  2H— Lakes 

AQUATIC  MACROPHYTES  IN  ADIRONDACK 
(NEW  YORK)  LAKES:  PATTERNS  OF  SPECIES 
COMPOSITION  IN  RELATION  TO  ENVIRON- 
MENT, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 


DIVERSITY  OF  THE  PARASITE  ASSEM- 
BLAGE  OF  FUNDULUS  ZEBRINUS  IN  THE 
PLATTE  RIVER  OF  NEBRASKA, 

Nebraska  Univ.-Lincoln.  School  of  Biological  Sci- 
ences. 

J.  Janovy,  and  E.  L.  Hardin. 
Journal  of  Parasitology,  Vol.  74,  No.  2,  p  207-213 
April  1988.  1  fig,  4  tab,  19  ref. 

Descriptors:  "Limnology,  "Rivers,  "Parasites 
"Kilhfish,  "Platte  River,  Fundulus,  Streamflow' 
Population  density,  Nebraska,  Hydrobiology. 

Changes  in  the  values  of  the  Shannon  H'  diversity 
index  as  determined  for  individual  hosts  (infraas- 
semblage  diversity),  host  samples  (sampling  assem- 
blage diversity),  and  for  species  density  are  report- 
ed for  an  assemblage  of  7  parasites  in  Fundulus 
zebnnus  in  the  Platte  River  in  Nebraska  for  a  5- 
year  period.  The  parasites  were:  Myxosoma  fun- 
duh  (gill),  Trichodina  sp.  (gill),  Gyrodactylus  bul- 
bacanthus  (gill),  Salsuginus  sp.  (gill),  G.  stableri 
(body  surface),  and  Neascus  sp.  (  =  Posthodiplosto- 
mum;  eyes  and  body  cavity).  Relative  abundance 
and  equitability  are  given  for  each  of  the  study 
years.  Mean  infraassemblage  diversity,  sample  as- 
semblage diversity,  species  density,  and  equitability 
were  all  significantly  negatively  correlated  with 
river  streamflow  (measured  in  cubic  feet  per 
second)  of  the  year  prior  to  the  sample,  but  were 
independent  of  the  concurrent  year's  streamflow 
Over  the  long  term,  M.  funduli  and  Trichodina  sp. 
were  the  most,  and  G.  bulbacanthus  was  the  least, 
abundant.  Species  pair  prevalence  and  relative  den- 
sity correlations  showed  few  long-term  patterns  of 
co-occurrence  or  microallopatry.  The  strongest  as- 
sociation was  between  M.  funduli  and  the  Neascus 
sp.  and  was  attributed  to  similarities  in  ecological 
requirements  of  intermediate  hosts.  (Author's  ab- 
stract) 
W89-03062 


MODEL  CALIBRATION  BASED  ON  RANDOM 
ENVIRONMENTAL  FLUCTUATIONS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

For  primary  bibliographic  entry  see  Field  7A. 


FATE    OF    ADDED    ALKALINITY    DURING 
NEUTRALIZATION  OF  ACID  LAKE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 
For   primary   bibliographic   entry   see    Field    5G 


INTERPRETATION    OF    'CONTROLLED'    VS 
'NATURAL'  EXPERIMENTS  IN  STREAMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
For  primary  bibliographic  entry  see  Field  7A. 


EFFECTS  OF  THE  BLUE-GREEN  ALGA  MI- 
CROCYSTIS AERUGINOSA  ON  ZOOPLANK- 
TON  COMPETITIVE  RELATIONS, 

North   Carolina   Univ.,    Morehead   City.    Inst    of 

Marine  Sciences. 

R.  S.  Fulton,  and  H.  W.  Paerl 

Oecologia  OECOBX,  Vol.  76,  No.  3,  p  383-389 

August  1988.  3  fig,  39  ref. 

Descriptors:  "Algal  blooms,  "Ecology,  "Cyano- 
phyta,  "Zooplankton,  Microcystis,  Daphnia,  Crus- 
taceans, Eutrophication,  Rotifers. 

Field  distribution  patterns  and  laboratory  feeding 
experiments  have  suggested  that  blooms  of  coloni- 
al blue-green  algae  strongly  inhibit  relatively  large- 
bodied   daphnid   cladocerans.    Laboratory   experi- 


ments were  conducted  to  test  the  hypothesis  that 
blooms  of  the  colonial  blue-green  alga  Microcystis 
aeruginosa  would  shift  competitive  dominance 
away  from  large-bodied  daphnid  cladocerans 
toward  smaller-bodied  cladocerans,  copepods,  and 
rotifers.  In  laboratory  competition  experiments,  in- 
creasing the  proportion  of  M.  aeruginosa  in  the 
algal  food  supply  resulted  in  a  shift  from  domi- 
nance by  the  relatively  large-bodied  cladoceran 
Daphnia  ambigua  to  dominance  by  the  small- 
bodied  cladoceran  Diaphanosoma  brachyurum  or 
the  copepod  Diaptomus  reighardi.  The  small- 
bodied  cladoceran  Bosmina  longirostris  was 
always  numerically  heavily  dominant  over  D.  am- 
bigua, but  its  estimated  population  biomasses  were 
only  slightly  higher  than  those  of  D.  ambigua. 
Daphnia  ambigua  consistently  outcompeted  the  ro- 
tifer Brachionus  calyciflorus.  Blooms  of  M.  aeru- 
ginosa can  alter  zooplankton  competitive  relations 
m  laboratory  experiments,  favoring  small-bodied 
cladocerans  and  copepods  at  the  expense  of  large- 
bodied  cladocerans.  However,  contrary  to  predic- 
tions, blooms  of  M.  aeruginosa  did  not  improve  the 
competitive  ability  of  rotifers.  (Author's  abstract) 


ACIDIFICATION  AND  SUCCESSION  IN  A 
FLOOD-PLAIN  MIRE  IN  THE  NORFOLK 
BROADLAND,  U.K., 

Sheffield  Univ.  (England).  Dept.  of  Botany 

K.  E.  Giller,  and  B.  D.  Wheeler. 

Journal  of  Ecology  JECOAB,  Vol.  76,  No    3    p 

849-866,   September   1988.    10  fig,    1   tab,   33  ref. 

Descriptors:  "Ecology,  "Acidification,  "Sphag- 
num, "Bogs,  "Wetlands,  "Peat,  "Fens,  Flood 
plains,  Acidity,  Plant  populations,  Norfolk,  Eng- 
land, Ombrotrophic  conditions. 

Sphagnum  communities  within  rich-fen  sites  of  the 
Norfolk  Broadland  were  all  of  recent  origin  (<  150 
years  old);  there  was  no  evidence  of  any  relicts  of 
a  former  ombrotrophic  surface.  The  Sphagnum 
communities  had  mainly  developed  from  Phrag- 
mites-  and  Typha-dominated  vegetation,  rarely 
over  Cladium-dominated  vegetation;  no  examples 
over  Carex  paniculata  fen  have  been  observed. 
There  was  evidence  for  progressive  base-depletion 
in  parts  of  the  fens  remote  from  the  river.  Howev- 
er, Sphagnum  communities  are  not  restricted  to 
these  places  but  are  also  developed  in  fen  compart- 
ments with  cation-rich  water  and  adjacent  to  dykes 
and  waterways  with  eutrophic  water.  Isolation 
from  inundation  by  base-rich  water  is  necessary  for 
the  development  of  Spahgnum  lawns.  Where 
Sphagnum  has  invaded  fen  compartments  with 
base-rich  waters,  flooding  is  avoided  by  vertical 
movement  of  the  peat  surface  which  also  prevents 
desiccation  of  Sphagnum  during  prolonged  dry 
periods.  Vertical  movement  of  the  fen  mat  occurs 
both  through  floating  rhizome  rafts  and,  more 
commonly,  by  expansion  and  contraction  of  a 
loose  peat  matrix.  The  ultimate  persistence  of  the 
Sphagnum  communities  is  uncertain  as  tree  estab- 
lishment may  lead  to  a  depression  of  the  peat 
surface  and  elimination  of  Sphagnum.  In  some 
areas,  however,  Sphagnum  species  survive  under 
mature  Betula  pubescens,  forming  a  poor-fen  com- 
munity that  may  be  a  precursor  of  ombrotrophic 
conditions.  (Author's  abstract) 
W89-03123 


INDIRECT  EFFECTS  AND  BIOLOGICAL  CON- 
TROL OF  MOSQUITOES  BY  MOSQUITO- 
FISH, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
J.  R.  Bence. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  25,  No 
2,  p  505-521,  August  1988.  7  fig,  7  tab,  35  ref, 
append. 

Descriptors:  "Invertebrates,  "Mosquitoes,  "Fish 
behavior,  "Ecology,  Biocontrol,  Rice,  Predation, 
Mosquitofish,  Mosquitoes,  California. 

The  mosquitofish,  Gambusia  affinis  (Baird  and 
Girard),  reduced  the  abundance  of  the  pest  mos- 
quito Culex  tarsalis  Coquillet  in  a  rice  field  in  San 
Joaquin  Valley,  California.  The  mosquitofish  also 
reduced  the  abundance  of  other  aquatic  inverte- 


brate taxa,  including  predatory  insects  and  zoo- 
plankton. The  reduction  in  predatory  insect  abun- 
dance, due  to  the  fish,  reduced  mosquito  mortality 
due  to  insects.  The  reduction  in  the  abundance  of 
alternative  prey  (mainly  zooplankton)  increased 
predation  rates  on  mosquitoes  by  individual  fish  A 
low  abundance  of  zooplankton  increased  the  pre- 
dation rates  of  individual  predatory  insects.  Suc- 
cessful control  of  mosquitoes  results  from  a  direct 
negative  effect  by  mosquitofish  that  more  than 
outweighs  indirect  positive  effects  of  the  mosquito- 
tish  on  mosquitoes.  In  other  studies,  the  introduc- 
tion of  mosquitofish  increased  the  abundance  of 
mosquito  larvae;  indirect  positive  effects  of  the 
type  demonstrated  in  this  study  could  account  for 
these  results.  (Author's  abstract) 
W89-03124 


RECENT  ACIDIFICATION  OF  A  LARGE 
SCOTTISH  LOCH  LOCATED  PARTLY 
WITHIN  A  NATIONAL  NATURE  RESERVE 
AND  SITE  OF  SPECIAL  SCIENTIFIC  INTER- 
EST, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  5C 
W89-03125 


RISING  LEVEL  OF  THE  GREAT  SALT  LAKE- 
IMPACTS  AND  ADJUSTMENTS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  6F 
W89-03127 


RESPONSES  OF  FOUR  IRISH  WETLAND 
TREE  SPECIES  TO  RAISED  SOIL  WATER 
LEVELS, 

Trinity  Coll.,  Dublin  (Ireland).  School  of  Botany 
S.  F.  Iremonger,  and  D.  L.  Kelly. 
New  Phytologist  NEPHAV,  Vol.   109,  No    4    n 
491-497,  August  1988.  3  fig,  2  tab,  38  ref. 

Descriptors:  "Water  level  fluctuations,  "Wetlands, 
"Trees,  "Soil  water,  Oxidation-reduction  potential, 
Soil  saturation,  Waterlogging,  Ireland,  Water 
level. 

The  four  most  common  tree  species  in  Irish  wet- 
land woods  are  Alnus  glutinosa  (L.)  Gaertn. 
(common  alder),  Betula  pubescens  Ehrh.  (downy 
birch),  Fraxinus  excelsior  L.  (ahs)  and  Salix  cinerea 
ssp.  oleifolia  Macreight  (Salix  atrocinerea  Brot., 
common  sally).  Seedlings  of  these  species  were 
subjected  to  different  soil  water  levels  (half  saturat- 
ed and  surface  saturated)  in  their  second  and  third 
years  of  growth,  and  performance  was  compared 
with  that  in  a  free  draining  control  treatment.  All 
plants  survived  in  the  water  treatment,  except  for 
over  50%  of  the  B.  pubescens.  Soil  redox  poten- 
tials indicated  a  gradient  in  the  degree  of  hypoxia 
which  seemed  to  reflect  the  order  of  tolerance  of 
the  species,  as  shown  by  measurements  of  relative 
growth  and  final  dry  weight.  The  observed  differ- 
ences in  soil  redox  potentials  may  have  been  due  to 
the  oxidizing  activity  of  the  roots  of  tolerant  spe- 
cies, which  showed  varying  degrees  of  stem  base 
hypertrophy  and  associated  proliferation  of  lenti- 
cels.  Species  were  affected  by  the  waterlogging 
treatments  in  the  order  B.  pubescens  (most  ad- 
versely affected)  >  A.  glutinosa  >  F.  excelsior  > 
S.  cinera  ssp.  oleifolia.  (Author's  abstract) 
W89-03128 


RADIAL  STEM  GROWTH  OF  CONIFEROUS 
TREES  NEAR  SWEDISH  RESERVOIRS, 

Umea    Univ.     (Sweden).     Dept.     of    Ecological 

Botany. 

For   primary   bibliographic   entry   see   Field    6G 

W89-03142 


TOTAL  PHOSPHORUS  BUDGET  FOR  LAKE 
ST.  CLAIR;  1975-80, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
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W89-03168 


ROLE  OF  THE  SEED  BANK  IN  THE  DEVEL- 
OPMENT OF  VEGETATION  ON  A  FRESHWA- 
TER MARSH  CREATED  FROM  DREDGE 
SPOIL, 

Ohio  State  Univ..  Columbus.  Environmental  Biol- 
ogy Program. 

C.  E.  Siegley,  R.  E.  J.  Boerner,  and  J.  M.  Reutter. 
Journal  of  Great  Lakes  Research  JGLRDE.  Vol. 
14,  No.  3,  p  267-276,  1988.  1  fig,  4  tab,  36  ref.  Ohio 
Sea  Grant  Program  NA84AA-D-00079. 

Descriptors:  *Seeds,  "Vegetation  establishment, 
•Marshes,  *Marsh  plants,  *Spoil  banks,  Great 
Lakes,  Spoil  disposal,  Plant  populations,  Dredging, 
Waterfowl. 

The  contribution  of  the  seed  bank  to  the  early  serai 
flora  of  a  wetland  created  in  Sandusky  Bay,  Ohio, 
using  dredge  spoil  was  evaluated  by  comparing 
results  from  greenhouse  germination  experiments 
with  those  from  field  surveys.  Germinable  seeds 
were  patchily  distributed  both  among  and  within 
the  three  dredge  spoil-filled  marsh  areas  and  the 
unfilled  control  area.  The  unfilled  had  the  most 
diverse  seed  bank  (22  species),  though  not  the 
densest  (1,029  germinable  seed/sq  m  of  marsh 
bottom  down  to  10  cm).  The  seed  banks  of  the 
spoil-filled  areas  averaged  13  species  (range  7-15) 
and  980  germinable  seeds/sq  m  (range  300-1,711). 
Total  seed  bank  density  was  1/6  to  1/20  of  those  of 
natural  wetlands.  Germination  conditions  were  the 
most  important  factor  governing  seedling  emer- 
gence, with  more  germination  occurring  m  mudflat 
conditions  than  submerged  conditions.  Approxi- 
mately 18%  of  the  total  early  serai  flora  and  28% 
of  the  early  wetland  species  flora  were  represented 
in  the  seed  bank,  though  again  the  proportions 
were  higher  in  the  unfilled  control  area  than  in  the 
dredge-spoil  filled  cells.  The  seed  bank  and  early 
serai  floras  differed  little  from  species  lists  in  his- 
torical records  of  the  area.  Many  of  the  early  serai 
species  cited  as  important  as  wildlife  or  waterfowl 
food  sources  originated  in  the  seed  bank  whereas 
the  major  pest  species  dispersed  into  the  study  site 
from  outside  the  marsh.  The  above  findings  are 
useful  for  predicting  vegetation  dynamics  of 
dredge-spoil  wetlands  suitable  for  waterfowl  and 
other  wildlife.  (Author's  abstract) 
W89-03169 


EFFECT  OF  SUBMERSED  AQUATIC  MACRO- 

PHYTES  ON  RESOURCE  PARTITIONING  IN 

YEARLING  ROCK  BASS  (AMBLOPLITES  RU- 

PESTRIS)  AND   PUMPK1NSEEDS   (LEPOMIS 

GIBBOSUS)  IN  LAKE  ST.  CLAIR, 

National  Fisheries  Research  Center-Great  Lakes, 

Ann  Arbor,  MI. 

J.  R.  P.  French. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

14,  No.  3,  p  291-300,   1988.  4  fig,  2  tab,  20  ref. 

Descriptors:  'Aquatic  plants,  *Macrophytes, 
•Vegetation  effects,  *Fish  diets,  Fish  food  orga- 
nisms, Fish  behavior,  Fish,  Bass,  Sunfish,  Lakes, 
Great  Lakes. 

Yearling  rock  bass  (Ambloplites  rupestris),  pump- 
kinseeds  (Lepomis  gibbosus),  macroinvertebrates, 
and  submersed  aquatic  plants  were  sampled  at  2- 
week  or  3-week  intervals  from  June  to  October 
1979  in  a  shallow,  heavily  vegetated  embayment  in 
Lake  St.  Clair  to  determine  whether  seasonal 
changes  in  plant  canopy  and  plant  taxonomic  com- 
position affected  resource  partitioning  in  these  two 
fish  species.  In  both  species,  numbers  of  prey  and 
gut  volumes  increased  with  increasing  plant 
canopy  until  the  plant  canopy  reached  a  seasonal 
maximum  in  mid-summer.  Rock  bass  consumed 
fewer,  larger  prey  than  pumpkinseeds  while  large 
Caenidae-Trichoptera-Coenagrionidae,  the  prey 
group  most  preferred  by  rock  bass,  was  available. 
Pumpkinseeds  ate  smaller  amphipods,  gastropods, 
and  chironomid-lepidopterans  that  were  more 
abundant  numerically  than  Caenidae-Trichoptera- 
Coenagrionidae.  After  mid-summer,  the  plant 
canopy  declined  slowly  to  one-half  of  the  maxi- 
mum value,  but  built-up  densities  of  Hyallela 
azteca,  gastropods,  and  chironomid-lepidopterans 
kept    availability    of   prey    high    throughout    late 


summer.  Rock  bass  shifted  to  Gammarus,  gastro- 
pods, and  chironomid-lepidopterans  as  large  Caeni- 
dae-Trichoptera-Coenagrionidae  became  scarce. 
Pumpkinseeds  ate  more  prey  in  the  late  season  and 
displayed  no  prey  preference.  Their  gut  volumes 
peaked  in  September.  Apparently,  the  increasing 
combined  canopy  of  bushy  plants  and  Heteranth- 
era  dubia  hindered  the  foraging  of  rock  bass  more 
than  that  of  pumpkinseeds  and  caused  resource 
partitioning  in  the  two  species.  (Author's  abstract) 
W89-03171 


INTERSTITIAL  WATER  QUALITY  OF  LAKE 
TROUT  SPAWNING  HABITAT, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03172 


HISTORICAL  BASIS  FOR  LIMITS  ON  LAKE 
SUPERIOR  WATER  LEVEL  REGULATIONS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-03173 


NONPARAMETRIC  EVALUATION  OF  THE 
SIZE  OF  LIMNOLOGICAL  SAMPLING  NET- 
WORKS: APPLICATION  TO  THE  DESIGN  OF 
A  SURVEY  OF  GREEN  BAY, 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-03174 


RELATIONSHIPS  AMONG  SECCHI  DISK 
DEPTH,  BEAM  ATTENUATION  COEFFI- 
CIENT, AND  IRRADIANCE  ATTENUATION 
COEFFICIENT  FOR  GREAT  LAKES  WATERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
R.  P.  Bukata,  J.  H.  Jerome,  and  J.  E.  Bruton. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14.  No.  3,  p  347-355,   1988.  8  fig,  3  tab,   19  ref. 

Descriptors:  *Secchi  disks,  "Optical  properties, 
•Opacity,  *Light  penetration,  'Transparency, 
Mathematical  analysis,  Lakes,  Data  collections, 
Great  Lakes. 

Optical  data  collected  between  1973  and  1979  are 
utilized  to  discuss  the  relationships  among  the  di- 
rectly observed  Secchi  disk  depths  and  the  directly 
measured  total  attenuation  coefficients  and  irradi- 
ance  attenuation  coefficients  in  Lakes  Erie,  Ontar- 
io, Superior,  and  Huron,  as  well  as  Georgian  Bay. 
Tables  and  curves  are  presented  depicting  these 
mathematical  relationships  obtained  by  statistical 
regressions.  These  relationships  are  used  to  effect 
an  intercomparison  of  the  four  Laurentian  Great 
Lakes.  In  addition,  subsurface,  vertically  down- 
ward sighting  ranges  are  estimated  and  compared 
to  the  Secchi  disk  depths  as  determined  from  the 
mathematical  regressions.  Since  there  exists  a  vast 
amount  of  historical  Secchi  disk  depth  measure- 
ments, the  need  for  such  relationships  certainly 
exist.  It  is  intended  that  the  cautious  use  of  these 
regressions  will  assist  the  interpretation  of  such 
historical  data  bases  wherein  Secchi  depths  com- 
prise the  only  available  optical  information.  (Au- 
thor's abstract) 
W89-03176 


DISTRIBUTION  OF  CONTAMINANTS  IN 
CLAMS  AND  SEDIMENTS  FROM  THE 
HURON-ERIE  CORRIDOR:  II.  LEAD  AND 
CADMIUM, 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03177 


NEW  BIOLOGICAL  MARKER  LAYER  IN  THE 
SEDIMENTS  OF  THE  GREAT  LAKES:  BYTH- 
OTHREPHES  CEDERSTROEMI  (SCHODLER) 
SPINES, 

National   Oceanic   and   Atmospheric   Administra- 


tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 

Research  Lab. 

T.  J.  Keilty. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

14,  No.  3,  p  369-371,  1988.  1  tab,  7  ref.  NSF  Grant 

OCE-86-14619. 

Descriptors:  'Paleolimnology,  *Core  logging, 
♦Fluvial  sediments,  *Great  Lakes,  "Biological 
markers,  "Marking  techniques,  Crustaceans,  Bioin- 
dicators,  Cladocera,  Spines,  Zooplankton,  Lakes. 

The  European  cladoceran,  Bythothrephes  ceder- 
stroemi  (Schodler).  recently  invaded  the  Lauren- 
tian Great  Lakes.  Based  on  recent  zooplankton 
records,  it  most  likely  appeared  first  in  1984  in 
Lakes  Ontario,  Erie,  and  Huron,  and  in  1985  in 
Lake  Michigan.  It  has  yet  to  be  reported  from 
Lake  Superior.  This  species  is  a  relatively  large- 
bodied  predatory  form  that  possesses  a  long, 
caudal,  laterally  barbed  spine.  B.  cederstroemi 
spines  and  spine  fragments  were  found  in  the  upper 
fractions  (predominantly  0-4  cm)  of  35  sediment 
cores  collected  from  seven  areas  of  deposition  in 
the  eastern  basin  of  Lake  Erie.  All  remains  were 
well  preserved  and  easy  to  identify.  Very  few  to  0 
spines  were  found  in  core  depths  greater  than  4  cm 
suggesting  that  the  invasion  of  this  species  has 
resulted  in  a  new,  readily  distinguishable  time  hori- 
zon marker.  (Author's  abstract) 
W89-03178 


OPERATIONS  FOR  AN  UNDER-ICE  ECOLO- 
GY PROGRAM, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

S.  J.  Bolsenga,  H.  A.  Vanderploeg,  M.  A.  Quigley, 
and  G.  L.  Fahnenstiel. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  3,  p  372-376,  1988.  4  fig,  3  ref. 

Descriptors:  "Project  planning,  "Iced  lakes, 
"Aquatic  ecosystems,  "Lake  ice,  "Light  penetra- 
tion, Population  dynamics,  Plankton,  Ice  cover, 
Great  Lakes,  Biological  samples. 

A  pilot  program  tested  the  feasibility  of  conduct- 
ing a  study  on  the  under-ice  ecology  of  the  Great 
Lakes.  The  east  arm  of  Grand  Traverse  Bay,  in  the 
lower  peninsula  of  Michigan,  was  chosen  as  the 
test  area.  The  project  was  conducted  in  three 
phases;  (1)  a  pre-ice  cruise  (open  water);  (2)  an 
under-ice  phase;  and  (3)  a  post-ice  cruise  (open 
water).  Logistics  problems  were  encountered  in 
both  operations  and  data  collection.  Significant 
experience  was  gained  in  both  areas  to  make  future 
programs  of  this  type  more  efficient  and  scientifi- 
cally productive.  Planning  with  attention  to  details 
and  simplicity,  adequate  cold-weather  gear,  suffi- 
cient time  to  conduct  the  experiments  under  ad- 
verse weather  conditions,  attention  to  safety  equip- 
ment and  operating  procedures,  and  coordination 
of  the  various  scientific  phases  are  key  items  in  the 
success  of  such  programs.  (Vernooy-PTT) 
W89-03179 


COASTAL  LAGOONS  OF  EAST  ANGLIA,  U.K., 

Cambridge   Univ.   (England).   Dept.   of  Zoology. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-03184 


PU(239,240)  RESIDENCE  TIMES  IN  FRESH- 
WATERS  AND  ACCUMULATION  IN  SHIELD 
LAKE  SEDIMENTS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
R.  J.  Cornett,  and  L.  Chant. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  3,  p  407-415,  March 
1988.  7  tab,  66  ref. 

Descriptors:  "Plutonium,  "Pollutant  identification, 
"Lake  sediments,  "Tracers,  "Isotopic  tracers, 
"Model  studies,  "Retention  time,  Chemical  proper- 
ties, Hydrologic  properties,  Flushing,  Lakes,  Oli- 
gotrophy lakes,  Canadian  shield,   Heavy  metals. 
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Field  2— WATER  CYCLE 


Group  2H— Lakes 

Activity  balances  for  Pu(239,240)  in  seven  oligo- 
trophic  lakes  were  constructed  from  measurements 
of  Pu(239,240)  inputs  and  measurements  of 
Pu(239,240)  accumulated  in  lake  sediments. 
Pu(239,240)  eroded  from  the  catchment  was  a  sig- 
nificant input  to  lakes  with  rapid  hydrologic  flush- 
ing rates.  From  28  to  100%  of  the  Pu(239,240) 
input  to  the  lakes  accumulated  in  the  lake  sedi- 
ments. The  fraction  of  Pu(239,240)  input  accumu- 
lated in  the  lake  sediments  was  inversely  correlated 
with  the  hydrologic  flushing  rate  of  the  lake. 
Pu(239,240)  concentrations  in  the  sediments  were 
simulated  using  a  single  reservoir  input-output 
model.  Partial  residence  times  for  Pu(239,24)  trans- 
fer from  the  water  to  the  sediments  ranged  from 
0.09  to  2.7  years  and  were  shorter  in  lakes  with 
more  rapid  flushing.  Partial  residence  times  of 
Pu(239,240)  in  these  small  shield  lakes  were  very 
similar  to  the  residence  times  of  Pu(239,240)  in  the 
Laurentian  Great  Lakes  and  to  those  of  Cs(137) 
and  Pb(210)  in  other  small  oligotrophic  lakes.  (Au- 
thor's abstract) 
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PREDICTION  OF  PHOSPHORUS  RELEASE 
RATES  FROM  TOTAL  AND  REDUCTANT- 
SOLUBLE  PHOSPHORUS  IN  ANOXIC  LAKE 
SEDIMENTS, 

York  Univ.,  Downsview  (Ontario).  Faculty  of  Sci- 
ence. 

G.  K.  Nurnberg. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  3,  p  453-462,  March 
1988.  8  fig,  6  tab,  60  ref. 

Descriptors:  'Phosphorus,  *Lake  sediments, 
•Lakes,  *Sediment-water  interfaces,  *Limnology, 
•Cycling  nutrients,  Regression  analysis,  Chemical 
properties,  Mathematical  studies,  Chemical  reac- 
tions, Biological  properties,  Ecosystems. 

Release  rates  of  phosphorus  from  anoxic  sediment 
surfaces  in  seven  North  American  lakes  were  de- 
termined from  core  tube  incubations.  These  rates 
were  compared  with  several  P  fractions  within  the 
0-5  and  5-10  cm  layers  of  the  corresponding  sedi- 
ment. Regressions  of  release  rates  both  on  total 
sediment  P  and  on  reductant-soluble  P  were  highly 
significant.  Analysis  of  literature  data  from  lakes 
worldwide  also  showed  significant  relationships 
between  the  release  rates  and  total  sediment  P  and 
citrate  dithionite  bicarbonate  extractable  P.  Mass 
balance  calculations  for  individual  cores  indicated 
that  reductant-soluble  P  decreases  in  wet  surficial 
sediments,  while  total  P  in  the  overlying  water 
increases.  The  release  rates  of  different  P  fractions 
in  the  water  (total,  soluble  reactive,  and  total  reac- 
tive P)  were  very  similar,  indicating  the  high  bio- 
logical availability  of  the  released  P.  (Author's 
abstract) 
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HYDROLOGIC  AND  RIPARIAN  INFLUENCES 
ON  THE  IMPORT  AND  STORAGE  OF 
COARSE  PARTICULATE  ORGANIC  MATTER 
IN  A  PRAIRIE  STREAM, 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology 
M.  E.  Gurtz,  G.  R.  Marzolf,  K.  T.  Killingbeck,  D 
L.  Smith,  and  J.  V.  McArthur. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  4,  p  655-665,  April 
1988.  3  fig,  6  tab,  36  ref.  Kansas  Water  Resources 
Research  Institute  Project  B-063-KAN. 

Descriptors:  'Particulate  matter,  'Organic  matter, 
•Vegetation  effects,  •Stream  biota,  'Riparian 
vegetation,  Stream  banks,  Headwaters,  Forest  hy- 
drology, Hydrological  regimes,  River  continuum 
concept,  Detritus 

The  hydrologic  regime  and  zonation  of  riparian 
vegetation  influenced  the  quantity  and  quality  of 
coarse  particulate  organic  matter  (CPOM;  >  1 
mm)  stored  in  the  channel  and  upper  bank  of  a 
prairie  stream.  In  a  5.4-km  intermittent  reach  of  the 
South  Branch  of  Kings  Creek  on  Konza  Prairie, 
Kansas,  total  annual  import  was  lowest  in  headwa- 
ter reaches  and  increased  downstream.  Total  stor- 
age of  benthic  CPOM  in  the  dry  channel  and  on 
the  bank  before  the  flow  period  was  highest  in  the 
fourth-  and  fifth-order  gallery  forest  zone  (999  g 


ash-free  dry  mass/sq  m)  and  less  in  upstream 
reaches  (320-341  g/sq  m).  These  longitudinal  pat- 
terns of  CPOM  annual  import  and  storage  (before 
the  flow  period)  were  opposite  those  predicted  by 
the  river  continuum  concept  for  streams  draining 
forested  regions.  Following  flow,  headwater  chan- 
nels had  more  CPOM  (291  g/sq  m)  than  down- 
stream reaches.  On  the  bank,  storage  was  always 
highest  in  downstream  reaches.  Composition  of 
CPOM  both  in  the  channel  and  on  the  bank  varied 
with  changes  in  riparian  vegetation;  grass  tissues 
dominated  in  headwater  channels,  while  wood  and 
leaves  of  trees  and  shrubs  were  more  abundant 
downstream.  During  the  flow  period,  storage  of 
CPOM  increased  only  in  headwater  channels, 
where  retention  was  high  despite  the  lack  of 
woody  debris.  In  this  intermittent  prairie  stream, 
benthic  CPOM  may  not  contribute  consistently  to 
the  terrestrial/aquatic  linkages  that  are  suggested 
in  the  river  continuum  concept  because  of  (1)  a 
paucity  of  large  CPOM  sources  (e.g.,  trees,  shrubs) 
in  the  upper  reaches  and  (2)  a  hydrologic  regime 
that  reduces  the  amount,  as  well  as  the  predictabil- 
ity, of  stored  CPOM.  The  biota  of  prairie  streams 
must  have  opportunistic  food  gathering  and  repro- 
ductive strategies  to  take  advantage  of  variable 
food  resources  in  a  flow  environment  that  is  itself 
very  unpredictable.  (Author's  abstract) 
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PHOTOSYNTHETIC  CARBON  METABOLISM 
BY  PHYTOPLANKTON  IN  A  NITROGEN-LIM- 
ITED RESERVOIR, 

Oklahoma  Univ.,  Norman.  Dept.  of  Zoology. 
A.  W.  Groeger,  and  B.  L.  Kimmel. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  4,  p  720-730,  April 
1988.  8  fig,  1  tab.  68  ref.  DOE  Contract  DE-AC05- 
840R21400. 

Descriptors:  'Phytoplankton,  'Metabolism,  'Lim- 
nology, 'Photosynthesis,  'Carbon  cycle,  'Epilim- 
nion,  'Reservoirs,  Chlorphyll,  Normandy  Lake, 
Limiting  nutrients,  Cycling  nutrients,  Nitrogen 
cycle,  Tennessee,  Aquatic  plants,  Enrichment,  De- 
ficient elements,  Ecosystems. 

Phytoplankton  in  the  downlake  epilimnion  of  Nor- 
mandy Lake,  a  central  Tennessee  reservoir,  re- 
sponded to  summer  N  deficiency  by  increasing 
relative  rates  of  lipid  synthesis  from  10-15%  up  to 
20-35%  of  the  total  photosynthetic  C  fixation.  Phy- 
toplankton in  more  N-sufficient  areas  of  the  reser- 
voir (downlake  in  a  metalimnetic  chlorophyll  peak 
and  uplake  near  the  river  inflow)  maintained  lower 
rates  of  lipid  synthesis,  generally  <  or  =  10%  of 
the  total  fixed  C,  throughout  the  summer.  NH4 
enrichment  of  N-deficient  phytoplankton  inhibited 
photosynthesis  and  significantly  depressed  the  high 
lipid  synthesis  rates;  however,  NH4  enrichment 
had  no  effect  on  the  photosynthesis  or  lipid  synthe- 
sis of  N-sufficient  phytoplankton.  The  results  docu- 
ment, for  the  first  time,  the  occurrence  of  high 
lipid  synthesis  rates  associated  with  the  N  limita- 
tion of  natural  phytoplankton  assemblages.  This 
relationship  has  previously  been  observed  only  in 
laboratory  algal  culture  studies.  (Author's  abstract) 
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EMERGENCE  OF  CHIRONOMIDAE  (DIP 
TERA)  IN  FERTILIZED  AND  NATURAL 
LAKES  AT  SAQVAQJUAC,  N.W.T., 

Department   of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
H.  E.  Welch,  J.  K.  Jorgenson,  and  M.  F.  Curtis. 
Canadian  Journal   of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  4,  p  731-737,  April 
1988.  5  fig,  2  tab,  21  ref. 

Descriptors:  'Midges,  *  Phytoplankton,  'Biomass, 
♦Primary  productivity,  'Fertilization,  Lakes, 
Aquatic  productivity,  Benthic  flora,  Equilibrium. 
Northwest  Territories,  Latitude,  Canada. 

Chironomid  emergence  was  quantified  in  four 
small  lakes  at  Saqvaqjuac,  N.W.T.  (63  degrees,  39 
minutes  N),  before  and  after  lake  fertilization. 
Emerging  biomass  responded  immediately  to  in- 
creased phytoplankton  production,  reaching  equi- 
librium the  following  year.  Emergence  from  the 
reference  lake  was  extremely  variable,  for  no  ap- 


parent reason.  The  emergence  -  phytoplankton 
production  relationships  found  by  Davies  for  the 
Experimental  Lakes  Area  (about  49  degrees  N) 
were  generally  valid  for  Saqvaqjuac  lakes  and 
Char  Lake  (74  degrees  42  minutes  N),  except  that 
(1)  biomass  was  better  correlated  than  numbers 
because  of  increased  mean  size  with  increasing 
latitude  and  (2)  total  primary  production  was  a 
better  predictor  than  phytoplankton  production 
alone  because  benthic  photosynthesis  increases 
with  increasing  latitude.  Chironomid  production 
seems  to  be  a  predictable  function  of  total  primary 
production  throughout  the  latitudinal  range  of  the 
small  Canadian  lakes  examined.  (Author's  abstract) 
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COMPARISON  OF  IN  SITU  ESTIMATES  OF 
CHLOROPHYLL  A  OBTAINED  WITH  WHAT- 
MAN GF/F  AND  GF/C  GLASS-FIBER  FILTERS 
IN  MESOTROPHIC  TO  HYPEREUTOPHIC 
LAKES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  7B 
W89-03217 


CONTRASTING  PATTERNS  OF  NET-  AND 
NANOPLANKTON  PRODUCTION  AND  BIO- 
MASS AMONG  LAKES, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
S.  Watson,  and  E.  McCauley. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  5,  p  915-920,  May 
1988.  4  fig,  1  tab,  64  ref. 

Descriptors:  'Biomass,  'Primary  productivity, 
'Phytoplankton,  'Limnology,  'Phosphorus,  ♦Lim- 
iting nutrients,  Cell  size,  Lakes,  Seasonal  variation, 
Comparison  studies,  Algal  growth,  Eutrophica- 
tion,  Enrichment,  Comparison  studies. 

The  relative  contribution  of  nanoplankton  to  total 
algal  biomass  was  shown  to  be  negatively  correlat- 
ed with  total  phosphorus  during  summer  over  a 
wide  range  of  lakes.  It  was  hypothesized  that  this 
pattern  can  be  explained  either  by  changes  in  the 
relative  growth  rates  of  net-  or  nanoplankton  with 
increased  nutrient  levels,  or  through  the  regulation 
of  the  nanoplankton  biomass  by  herbivores,  allow- 
ing disproportionate  increases  in  netplankton  bio- 
mass in  more  eutrophic  systems.  These  explana- 
tions were  tested  by  examining  the  relationships 
between  net  primary  production  (grams  of  carbon 
per  cubic  meter  per  year)  and  biomass  (micro- 
grams per  liter)  of  these  size  fractions  and  total 
phosphorus  concentrations  (micrograms  per  liter) 
using  literature  data  from  lakes  throughout  the 
world.  The  production  of  the  net-  and  nanoplank- 
ton vary  similarly  with  total  phosphorus,  while  the 
biomasses  (and  thus  the  ratios  of  production  to 
biomass)  of  the  two  groups  show  significantly  dif- 
ferent relationships.  The  results  support  the  hy- 
pothesis that  changes  in  the  size  distribution  of 
summer  phytoplankton  with  enrichment  seem  to 
be  influenced  more  by  herbivores  than  by  changes 
in  the  relative  growth  rates  of  the  two  size  frac- 
tions. (Author's  abstract) 
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SILICA  AND  PHOSPHORUS  FLUX  FROM 
SEDIMENTS:  IMPORTANCE  OF  INTERNAL 
RECYCLING  IN  LAKE  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

D.  J.  Conley,  M.  A.  Quigley,  and  C.  L.  Schelske. 
Canadian  Journal  of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  6,  p  1030-1035,  June 
1988.  3  fig,  2  tab,  29  ref.  NSF  Grant  No.  OCE-82- 
16588. 

Descriptors:  'Silica,  'Phosphorus,  *Lake  sedi- 
ments, 'Great  Lakes,  'Limnology,  *Lake  Michi- 
gan, *Cycling  nutrients,  Fluctuations,  Primary  pro- 
ductivity, Phytoplankton,  Seasonal  variations,  Dia- 
toms, Biogeochemistry,  Water  column. 

Estimated  lake-wide  sediment  fluxes  of  silica  and 
phosphorus  (P)  were  determined  and  then  com- 
pared with  other  components  in  the  biogeochemi- 
cal  cycle  to  investigate  the  importance  of  sediment 
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regeneration  in  Lake  Michigan.  Dissolved  silica 
(Si)  and  soluble  reactive  phosphorus  (SRP)  fluxes 
from  sediments  were  measured  by  the  incubation 
of  intact  sediment  cores.  Estimated  Si  flux  from 
sediment  scan  supply  21%  of  the  total  mass  of 
silica  in  the  water  annually  and  26%  of  the  Si  used 
during  annual  diatom  production.  By  contrast,  esti- 
mated SRP  flux  from  lake  sediments  can  supply 
only  4.1%  of  the  mass  of  total  P  in  the  water 
annually  and  <  1%  of  the  P  utilized  for  annual 
primary  production.  Because  the  internal  regenera- 
tion of  P  occurs  rapidly  in  the  water  column, 
compared  with  the  much  slower  regeneration  of  Si 
(0.8  /yr),  P  can  be  used  many  times  during  an 
annual  cycle  whereas  Si  is  used  only  once.  Thus, 
differences  in  the  supply  rates  and  in  the  biogeo- 
chemical  recycling  rates  of  Si  and  P  can  lead  to 
seasonal  Si  depletion  in  the  water  mass  and  influ- 
ence the  outcome  of  seasonal  phytoplankton  spe- 
cies success  by  limiting  Si  availability  necessary  for 
diatom  production.  (Author's  abstract) 
W89-03219 


CONTRASTING  DIEL  PATTERNS  OF  VERTI- 
CAL   MIGRATION    IN    THE    DINOFLAGEL- 
LATE  CERATIUM  HIRUNDINELLA  IN  RELA- 
TION   TO    PHOSPHORUS    SUPPLY    IN    A 
NORTH  TEMPERATE  RESERVOIR, 
Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab 
W.  D.  Taylor,  J.  W.  Barko,  and  W.  F.  James. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  6,  p  1093-1098,  June 
1988.  5  fig,  16ref. 

Descriptors:  'Dinoflagellates,  *Ceratium,  *Animal 
behavior,  'Limnology,  'Migration,  *Oxic-anoxic 
interfaces,  'Phosphorus,  'Cycling  nutrients,  Aer- 
ation zone,  Reservoirs,  Photosynthesis,  Animal 
populations,  Ecosystems,  Primary  productivity. 

Very  different  diel  patterns  of  vertical  migration  in 
Ceratium  hirundinella  were  observed  during  two 
midsummer  periods  of  study  in  a  north  temperate 
reservoir.  During  the  first  study  (29-30  July),  Cera- 
tium migrated  within  a  2-m-deep  oxygenated  zone, 
moving  upward  to  near  the  surface  during  the  day 
and  downward  to  the  oxic-anoxic  interface  at 
night.  During  the  second  study  (7-8  August),  Cera- 
tium did  not  migrate  towards  the  surface  during 
the  day.  High  photosynfhetic  oxygen  production 
and  mixing  processes  increased  oxygen  distribution 
from  2  to  3  m  providing  Ceratium  with  access  to  a 
significantly  greater  water  volume,  with  a  greater 
nutrient  content.  Riverine  phosphorus  loading 
during  the  week  prior  to  the  first  study  was  about 
10  time  greater  than  during  the  week  prior  to  the 
second  study.  Limiting  cell  phosphorus  concentra- 
tions and  no  measurable  soluble  reactive  phospho- 
rus in  the  upper  (0-3  m)  water  column  suggested  a 
relationship  between  phosphorus  limitation  and  the 
cessation  of  positive  phototaxis.  Diel  patterns  of 
vertical  migration  in  this  species  may  be  influenced 
by  episodic  variations  in  phosphorus  and/or  other 
nutrient  loadings  via  riverine  inputs  as  interflows 
to  this  reservoir.  (Author's  abstract) 
W89-03221 


sistent  with  previous  computer-simulated  total 
phosphorus  (TP)  loadings.  Relative  increases  in  TP 
and  nonapatite  inorganic  phosphorus  (NAIP)  accu- 
mulation were  less  than  the  fivefold  increase  in  TP 
loading  from  1800  to  1950  predicted  independently 
from  Chapra's  simulation  model.  In  addition,  in- 
creases in  TP  accumulation  occurred  mainly  after 
1940  and  the  proportion  of  NAIP  relative  to  TP 
increased  in  one  core  and  decreased  in  the  other. 
Of  the  nutrients  studied,  only  increases  in  organic 
carbon  (OC)  paralleled  the  increases  in  modelled 
TP  loadings.  The  relative  increase  in  inorganic 
carbon  (IC)  was  greatest,  with  accumulation  in- 
creasing an  order  of  magnitude  after  1940  in  one 
core.  This  large  increase  in  IC,  amounting  to  20% 
calcite  in  recent  sediments,  was  attributed  to  bio- 
logically induced  calcite  precipitation,  a  secondary 
consequence  of  increased  planktonic  photosynthet- 
ic removal  of  carbon  dioxide  that  resulted  from 
accelerated  eutrophication  after  1940  when  mod- 
elled TP  concentrations  increased  rapidly.  Biogen- 
ic silica  (BSi)  accumulation,  an  indicator  of  in- 
creased diatom  production,  peaked  between  1850 
and  1870  when  increases  in  TP  and  NAIP  fluxes 
were  minimal.  Results  provide  evidence  that  his- 
toric biogeochemical  responses  inferred  from  OC, 
IC,  and  BSi  accumulation  in  the  sediment  record 
provide  stronger  signals  of  phosphorus  enrichment 
effects  than  can  be  inferred  directly  from  changes 
in  accumulation  of  different  forms  of  phosphorus 
in  the  sediment  record.  (Author's  abstract) 
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SEDIMENT  RECORD  OF  BIOGEOCHEMICAL 
RESPONSES  TO  ANTHROPOGENIC  PERTUR- 
BATIONS OF  NUTRIENT  CYCLES  IN  LAKE 
ONTARIO, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

C.  L.  Schelske,  J.  A.  Robbins,  W.  S.  Gardner,  D. 
J.  Conley,  and  R.  A.  Bourbonniere. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  7,  p  1291-1303,  July 
1988.  12  fig,  1  tab,  46  ref. 

Descriptors:  'Lake  sediments,  'Radioactive 
dating,  'Phosphorus,  'Biogeochemistry,  'Cycling 
nutrients,  'Simulation  analysis,  Simulation,  Eu- 
trophication, Diatoms,  Silica,  Primary  productivi- 
ty, Fluctuations,  Paleolimnology,  Nutients,  Organ- 
ic matter,  Photosynthesis,  Phytoplankton. 

Two  sediment  cores  collected  from  the  Rochester 
basin  of  Lake  Ontario  were  dated  with  Pb(210)  and 
stratigraphic  correlation  and  analyzed  to  determine 
whether  nutrient  accumulation  with  time  was  con- 


CORRESPONDENCE  BETWEEN  ECORE- 
GIONS  AND  SPATIAL  PATTERNS  IN 
STREAM  ECOSYSTEMS  IN  OREGON, 

Northrop  Services,  Inc.,  Corvallis,  OR. 
T.  R.  Whittier,  R.  M.  Hughes,  and  D.  P.  Larsen. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  No.  7,  p  1264-1278,  July 
1988.  9  fig,  6  tab,  53  ref.  EPA  Contract  68-03-3124. 

Descriptors:  'Ecosystems,  'Physiochemical  prop- 
erties, 'Oregon,  'Stream  biota,  'Species  diversity, 
Regime  streams.  Aquatic  habitats,  Regional  analy- 
sis, Water  quality,  Fish  populations,  Macroinverte- 
brates,  Ecoregions,  Periphyton,  Watershed  man- 
agement. 

Multivariate  analyses  of  biotic  assemblages  an  phy- 
siochemical measures,  species  richness,  diversity, 
and  composition  were  used  to  evaluate  the  robust- 
ness of  Mernik's  ecoregion  classification  for  small 
streams  in  the  eight  ecoregions  of  Oregon.  Clearest 
differences  were  between  the  montane  and  non- 
montane  regions.  For  the  three  nonmontane  re- 
gions, ordinations  of  fishes,  macroinvertebrates, 
water  quality,  and  physical  habitat  measures  show 
the  clearest  differences,  with  the  Willamette 
Valley  ecoregion  being  consistently  most  unlike  all 
other  regions.  Differences  between  the  Columbia 
Basin  and  High  Desert  regions  were  clearest  for 
water  quality  and  physical  habitat  measures  and 
fish  assemblages.  Differences  among  the  montane 
regions  were  subtle.  Of  these  regions,  the  East 
Cascade  Slopes  showed  the  greatest  variability,  as 
shown  by  the  ranges  of  ordination  scores  for  fishes, 
water  quality,  and  physical  habitat.  Regional  pat- 
terns in  periphyton  assemblages  were  markedly 
different  from  the  patterns  in  the  other  groups  of 
variables.  Ecoregions  can  be  used  as  a  broad-scale 
geographic  framework  for  classifying  steams.  This 
framework  provides  managers  of  lotic  resources  a 
useful  alternative  to  river  basins.  (Author's  ab- 
stract) 
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For  primary  bibliographic  entry  see  Field  5A. 
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LITTORAL  ZOOBENTHIC  BIOMASS  IN 
LAKES,  AND  ITS  RELATIONSHIP  TO  PHYSI- 
CAL, CHEMICAL,  AND  TROPHIC  FACTORS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

J.  B.  Rasmussen. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  8,  p  1436-1447, 
August  1988.  5  fig,  7  tab,  83  ref. 

Descriptors:  'Lake  morphometry,  'Ecosystems, 
'Biomass,  'Benthic  fauna,  'Limnology,  'Littoral 
environment,  'Physicochemical  properties,  Mathe- 
matical studies,  Lakes,  Trace  elements,  Particulate 
matter,  Deltas,  Regression  analysis,  Lake  Memph- 
remagog,  Water  analysis,  Chlorophyll,  Trophic 
level. 

The  hypothesis  that  littoral  morphometry  exerts  a 
strong  effect  on  zoobenthic  biomass  was  tested  in 
Lake  Memphremagog,  Quebec-Vermont,  by  re- 
gression analysis  of  the  relationship  between  litto- 
ral zoobenthic  biomass  and  littoral  slope,  exposure 
(lake  area  visible  from  sampling  site),  and  trophic 
status  (micrograms  of  chlorophyll  a  per  litre). 
Eighty-one  percent  of  the  variance  in  log  littoral 
zoobenthic  biomass  (LZB)  could  be  explained  by 
the  equation  log  LZB  =  1.3069  +  0.6587  Log 
Chlorophyll  (micrograms/L)  -  0.0795  Exposure 
times  Slope  ((km  squared)  to  the  0.25  power  times 
(percent)  to  the  0.5  power).  When  the  predictions 
from  this  relationship  were  compared  with  littoral 
zoobenthos  estimates  from  other  lakes,  residuals 
were  positively  correlated  with  the  calcium  con- 
centration of  the  water  (r  =  0.41)  and  negatively 
correlated  with  the  chloride  concentration  (r  =  - 
0.51).  The  regression  equation  obtained  for  all  of 
the  sites  was  log  LZB  =  1.0940  +  0.3511  log 
chlorophyll  -  0.1632  log  slope  -  0.518  Exposure 
times  Slope  +  0.4416  Log  calcium  (mg/L)  -  0.2822 
log  chloride  (mg/L)  and  explained  80%  of  the 
variation  in  log  LZB.  Sites  situated  within  deltas 
from  stream  inflows  did  not  differ  significantly 
from  these  that  did  not  (ANCOVA),  indicating 
that  coarse  allochthonous  input  from  these  fluvial 
sources  was  not  a  major  factor  determining  littoral 
zoobenthic  biomass  in  these  lakes.  (Author's  ab- 
stract) 
W89-03229 


EFFECTS  OF  LIMING  ON  THE  DISTRIBU- 
TION OF  CADMIUM  IN  WATER,  SEDIMENT, 
AND  ORGANISMS  IN  A  SWEDISH  LAKE, 

National  Swedish  Environment  Protection  Board, 

Solna.  Trace  Metal  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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SCALED  CHRYSOPHYTES  (CHRYSOPHY- 
CEAE)  AS  INDICATORS  OF  PH  IN  SUDBURY, 
ONTARIO,  LAKES, 

Trent  Univ.,  Peterborough  (Ontario).  Trent 
Aquatic  Research  Centre. 


DYNAMICS  OF  LAKE  MICHIGAN  PHYTO- 
PLANKTON: RELATIONSHIP  TO  NITROGEN 
AND  SILICA  FLUXES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

G.  W.  Laird,  D.  Scavia,  G.  L.  Fahnenstiel,  L.  A. 
Strong,  and  G.  A.  Lang. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  8,  p  1459-1466, 
August  1988.  8  fig,  1  tab,  43  ref. 

Descriptors:  'Nitrogen,  'Silica,  'Great  Lakes, 
'Lake  Michigan,  'Limnology,  'Phytoplankton, 
'Primary  productivity,  'Cycling  nutrients,  Chemi- 
cal properties,  Epilimnion.  Diatoms,  Biogeochemi- 
cal properties,  Lakes. 

Rates  of  nitrogen  and  silica  concentration  change 
during  May-August  1983  and  1984  in  southeastern 
Lake  Michigan  are  described,  and  are  compared 
with  measured  plankton  processes.  Epilimnetic  dis- 
solved inorganic  nitrogen  depletion,  compared 
with  total  phytoplankton  demand,  suggests  that 
about  44%  of  the  nitrogen  demand  is  recycled. 
Epilimnetic  diatom  production,  calculated  from 
soluble  silica  depletion,  is  a  relatively  small  frac- 
tion (<20%)  of  total  primary  production,  even 
when  diatoms  dominate.  Sedimentation  of  epilim- 
netic diatom  silica,  compared  with  total  silica  de- 
pletion, suggests  that  a  large  portion  (approximate- 
ly 43%)  of  epilimnetic  particulate  silica  sedimenta- 
tion is  due  to  nonliving  diatoms.  (Author's  ab- 
stract) 
W89-03230 
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Group  2H— Lakes 

INFLUENCE  OF  NUTRIENT  ENRICHMENT 
AND  LIGHT  AVAILABILITY  ON  THE  ABUN- 
DANCE OF  AQUATIC  MACROPHYTES  IN 
FLORIDA  STREAMS, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 

Aquaculture. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03231 


COMPARISON  OF  PHOSPHORUS  DYNAM- 
ICS IN  TWO  OKLAHOMA  RESERVOIRS  AND 
A  NATURAL  LAKE  VARYING  IN  ABIOGENIC 
TURBIDriY, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

R.  T.  Heath,  and  D.  A.  Francko. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,   Vol.   45,    No.    8,   p    1480-1486 
August  1988.  2  fig,  3  tab,  37  ref.  NSF  Grant  BSR 
8214577. 

Descriptors:  'Silting,  'Phosphates,  *Water  pollu- 
tion effects,  Farm  runoff,  'Seasonal  variation, 
•Reservoirs,  'Lakes,  Phytoplankton,  Primary  pro- 
ductivity, Dynamics,  Lake  sediments,  Comparison 
studies,  Cycling  nutrients,  Path  of  pollutants,  Epi- 
limnion,  Biota,  Productivity. 

The  rate  of  phosphate  uptake,  the  immediate  fate 
of  phosphate,  and  the  potential  rate  of  release  of 
phosphate  from  dissolved  phosphorus  compounds 
in  epilimnia  of  two  reservoirs  and  one  natural  lake 
in  northcentral  Oklahoma  were  compared  in  the 
summer  and  in  the  late  autumn.  Sangre  Isle  Lake  is 
a  highly  productive  eutrophic  impoundment,  San- 
born Lake  is  a  natural  lake  with  low  phytoplank- 
tonic  productivity,  and  Boomer  Lake  is  an  im- 
poundment with  modest  productivity  that  is  heavi- 
ly affected  by  clay  suspensoids.  Although  the 
uptake  of  phosphate  (radiometrically  determined) 
was  rapid  in  each  of  these  lakes  in  summer,  the  fate 
of  phosphate  in  Boomer  Lake  differed  from  that  of 
others,  with  much  of  the  phosphate  sorbing  to 
suspended  silts  and  clays  rather  than  biota  (deter- 
mined by  isopycnic  sedimentation).  Recycling  of 
phosphate  from  phosphomonoesters  was  greatest 
in  Sangre  Isle  Lake,  moderate  in  Sanborn  Lake, 
but  was  undetectable  in  Boomer  Lake.  These  find- 
ings suggest  that  high  concentrations  of  clay  su- 
spensoids influence  the  epilimnetic  P  dynamics  in 
reservoirs  and  lakes.  (Author's  abstract) 
W89-03232 


GROWTH  AND  PHOSPHOROUS  STATUS  OF 
LIMNETIC  PHYTOPLANKTON  AND  BACTE- 
RIA, 

Trondheim  Univ.  (Norway).  Lab.  of  Biotechnol- 
ogy 

O.  Vadstein,  A.  Jensen,  Y.  Olsen,  and  H. 
Reinertsen. 

Limnology  and  Oceanography  LIOCAH,  Vol  33 
No.  4,  Part  1,  p  489-503,  July  1988.  8  fig,  4  tab,  75 
ref. 


Descriptors:  'Bacteria,  'Phytoplankton,  'Growth, 
•Phosphorus,  'Lakes,  'Limnology,  'Eutrophic 
lakes.  'Limiting  nutrients.  Model  studies.  Drnnn 
model. 


niting  nutrients,  Model  studies,   Droop 


The  phosphorous  status  (total  phosphorus,  surplus 
phosphorus,  and  alkaline  phosphatase  activity 
(APA))  of  phytoplankton  and  bacteria  were  fol- 
lowed in  an  eutrophic  Norwegian  lake.  On  aver- 
age, 36%  (range  20-60)  of  the  particulate  phospho- 
rus and  57%  (range  10-100)  of  the  surplus  phos- 
phorus were  bound  by  bacteria.  The  PC  ratio  of 
phytoplankton  and  bacteria  varied  between  2.5  and 
55  (median  5.1)  and  34  and  260  (median  89)  micro- 
grous  phosphorus/mg  carbon,  indicating  that  bac- 
teria have  a  substantially  higher  phosphorus  re- 
quirement than  do  phytoplankton.  The  inverse  re- 
lationship found  between  surplus  P:C  and  APA:C 
ratios  during  a  Microcystis  aeruginosa  bloom  and 
the  positive  relation  between  P:C  ratio  and  growth 
rate  of  the  cryptophyte-dominated  community  in 
summer  indicate  that  the  phytoplankton  were 
phosphorus  limited  during  most  of  the  ice-free 
period.  This  is  supported  by  the  fact  that  the  data 
from  the  cryptophyte-dominated  community  could 
be  described  by  the  Droop  model  for  nutrient- 
limited  growth.  For  the  bacteria,  a  positive  relation 


was  found  between  growth  rate  and  cellular  phos- 
phorus as  predicted  by  the  Droop  model.  Al- 
though the  bacteria  obviously  were  phosphorus 
subsaturated,  it  cannot  be  concluded  that  they 
were  phosphorus  limited  since  carbon  may  have 
been  supplied  at  an  even  lower  rate.  Because  of 
their  high  phosphorus  requirements,  the  bacteria 
acted  as  consumers  of  inorganic  phosphorus  and 
their  net  consumption  of  phosphorus  was  four 
times  higher  than  that  of  the  phytoplankton.  (Au- 
thor's abstract) 
W89-03244 


MICROFLAGELLATE-PICOPLANKTON 
FOOD  LINKAGE  IN  THE  WATER  COLUMN 
OF  LAKE  BIWA, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

T.  Nagata. 

Limnology  and  Oceanography  LIOCAH,  Vol  33 

No.  4,  Part  1,  p  504-517,  July  1988.  5  fig,  4  tab,  38 

ref.  Ministry  of  Education,  Science  and  Culture 

(Japan)  Grant  61790227. 

Descriptors:  'Flagellates,  'Plankton,  'Limnology, 
'Seasonal  variation,  'Japan,  'Biomass,  'Lakes, 
'Food  chains,  Cyanophyta,  Lake  Biwa,  Bacteria, 
Japan. 

Seasonal  variations  of  abundance  and  biomass  of 
heterotrophic  microflagellates,  bacteria  and  unicel- 
lular chroococcoid  cyanobacteria  at  a  pelagic  site 
(water  depth  was  approximately  72  m),  in  the 
north  basin  of  Lake  Biwa  (Japan),  were  measured 
from  May  to  November  1984.  The  cell  densities  of 
heterotrophic  microflagellates,  bacteria  and  unicel- 
lular chroococcoid  cyanobacteria  were  100-1000 
1,000,000  and  100-100,000  cell/ml  and  the  biomass 
estimates  were  <  1-7,  10-70,  and  <  1-20  microg  C  / 
liter.  Active  phagocytosis  of  unicellular  chroococ- 
coid cyanobacteria  by  heterotrophic  microflagel- 
lates was  indicated  from  microscopic  observation 
of  heterotrophic  microflagellates  food  vacuoles; 
when  unicellular  chroococcoid  cyanobacteria  den- 
sity was  high,  up  to  52%  of  heterotrophic  micro- 
flagellates cells  contained  one  or  more  unicellular 
chroococcoid  cyanobacteria  cells.  Incubation  of 
size-fractionated  epilimnetic  waters  indicated  that 
bacterial  net  production  rates  (5-25  microg  C/liter- 
d)  were  usually  almost  equal  to  rates  of  consump- 
tion of  bacteria  by  heterotrophic  microflagellate 
populations.  Estimates  of  gross  growth  efficiencies 
of  heterotrophic  microflagellates  fed  on  natural 
picoplankton  were  11-53%  in  terms  of  carbon. 
Heterotrophic  microflagellates  may  be  a  significant 
link  transferring  picoplankton  energy  to  macrozoo- 
plankters  which  cannot  collect  picoplankton.  Lack 
of  information  on  the  fate  of  heterotrophic  micro- 
flagellates makes  it  difficult,  however,  to  directly 
address  the  'sink  vs.  link'  argument  about  the  mi- 
crobial loop  in  Lake  Biwa.  (Author's  abstract) 
W89-03245 


EFFECT  OF  PH  ON  IRON  AND  MANGANESE 
UPTAKE  BY  A  GREEN  ALGA, 

Institut    National    de   la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5C. 
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BIOGENIC  GASES  AND  THE  OXIDATION 
AND  REDUCTION  OF  CARBON  IN  AMAZON 
RIVER  AND  FLOODPLAIN  WATERS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 
For  primary  bibliographic  entry  see  Field  2E. 
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PHOSPHOROUS  FLUX  FROM  LAKE  SEDI- 
MENTS: EFFECT  OF  EPIPELIC  ALGAL 
OXYGEN  PRODUCTION, 

Michigan    State    Univ.,    Hickory    Corners.    W.K. 

Kellogg  Biological  Station. 

R.  G  Carlton,  and  R.  G  Wetzel. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  4,  Part  1,  p  562-570,  July  1988.  8  fig,  32  ref 

DOE  Grants  DE-AC02-79EV01599,  COO- 1599-294 

and  NSF  Grant  BSR  84-07078. 


Descriptors:  'Limnology,  'Phosphorus,  'Lake 
sediments,  'Lakes,  'Euphotic  zone,  'Algae,  'Cy- 
cling nutrients,  Microorganisms,  Oxygen,  Fluctua- 
tions. 

The  effect  of  epipelic  algal  photosynthesis  on  sedi- 
ment oxygen  dynamics  and  the  concomitant  pat- 
tern of  phosphorus  release  from  lake  sediments 
were  examined  using  oxygen-sensitive  microelec- 
trodes,  32PO(-3)  radiotracer  and  a  novel  flow- 
through  system.  Epipelic  algae  mediated  release  of 
phosphorus  from  sediments  to  overlying  water  via 
daily  formation  and  breakdown  of  the  oxidized 
microzone.  During  illumination,  surficial  sediments 
rapidly  became  oxygenated,  and  release  of  phos- 
phorus diffusing  from  deeper  sediment  layers  was 
inhibited.  During  darkness,  the  microzone  became 
anoxic,  and  phosphorus  was  released  to  overlying 
water  at  an  accelerated  rate,  producing  marked 
diel  fluctuation  in  efflux  rate.  Observed  patterns  of 
release  are  consistent  with  recent  evidence  for  a 
mechanism  consisting  of  rapid  uptake  or  release  of 
dissolved  phosphate  by  sediment  microorganisms 
in  response  to  respective  oxic  or  anoxic  conditions 
(Author's  abstract) 
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METHANE  CYCLING  IN  THE  SEDIMENTS 
OF  LAKE  WASHINGTON, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

K.  M.  Kuivila,  J.  W.  Murray,  A.  H.  Devol,  M.  E. 
Lidstrom,  and  C.  E.  Reimers. 
Limnology  and  Oceanography  LIOCAH,  Vol   33 
No.  4,  Part  1,  p  571-581,  July  1988.  6  fig,  1  tab,  40 
ref.  NSF  Grants  OCE  84-16258,  OCE  83-08653 
OCE  83-15206  and   NASA  Grant  NAGW   839. 

Descriptors:  'Methane,  'Limnology,  'Lake  sedi- 
ments, 'Lake  Washington,  'Oxidation,  'Fluctua- 
tions, 'Carbon  cycle,  'Cycling  nutrients,  'Wash- 
ington, Gases,  Lakes. 

The  importance  and  ultimate  fate  of  methane  in  the 
carbon  cycle  of  Lake  Washington  was  examined. 
Aerobic  oxidation  is  important  in  the  cycling  of 
methane  in  the  sediments.  About  half  of  the  meth- 
ane flux  from  depth  is  oxidized  to  C02  in  the 
upper  0.7  cm  of  the  sediments  and  the  remainder 
escapes  into  the  water  column.  In  terms  of  the  total 
carbon  budget  of  the  lake,  the  upward  flux  of 
methane  is  insignificant  with  only  about  2%  of  the 
carbon  fixed  by  primary  production  being  returned 
as  methane.  The  upward  flux  of  methane,  howev- 
er, does  represent  about  20%  of  the  organic  carbon 
decomposed  within  the  sediments.  In  addition, 
methane  oxidation  consumes  7-10%  of  the  total 
oxygen  flux  into  the  sediments.  Measured  kinetic 
parameters  suggest  that  methane  oxidation  is  re- 
stricted to  the  top  6-7  mm  of  sediment  where 
oxygen  is  present  and  that  the  rate  this  process  is 
probably  controlled  by  the  concentration  of  meth- 
ane. (Author's  abstract) 
W89-03249 


SECONDARY  PRODUCTION  AND  TROPHIC 
RELATIONSHIPS  IN  A  SPRING  INVERTE- 
BRATE COMMUNITY, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

T.  M.  Iversen. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  4,  Part  1,  p  582-592,  July  1988.  4  fig,  9  tab,  42 

ref. 

Descriptors:  'Springs,  'Invertebrates,  'Secondary 
productivity,  'Trophic  level,  'Litter,  Beech  trees, 
Streams,  Seasonal  variation,  Biomass. 

The  invertebrate  fauna  of  a  shaded  area  of  the 
Danish  spring  Rold  Kilde  was  sampled  for  a  year. 
There  was  a  large  input  of  allochthonous  beech 
litter,  and  the  water  trickled  between  waterlogged 
beech  leaves.  Discharge  was  constant  and  tempera- 
ture amplitudes  were  small.  Primary  consumer  bio- 
mass and  production  were  3.24  g  AFDM/sq  m  and 
8.65  g  AFDM/sq  m/yr  and  were  dominated  by 
shredders  (70  and  69%)  and  gathering  collectors 
(29  and  30%).  The  seasonal  variation  in  shredder 
biomass  and  production  was  considerably  larger 
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within  each  shredder  species  than  within  the  total 
shredder  population,  implying  a  relatively  uniform 
processing  of  energy  during  the  year.  The  shred- 
der community  processes  about  half  of  the  total 
leaf  input.  The  primary  consumer  P:B  was  as  low 
as  2.67/year  due  to  many  species  with  long  life 
cycles.  Average  P:B  for  eight  univoltine  species 
and  five  semivoltine  species  was  as  low  as  3.6  and 
2.3/year  mainly  due  to  low  rates  of  elimination. 
Invertebrate  biomass  and  production  in  low-order 
streams  were  compared,  and  it  was  concluded  that 
streams  with  a  shading  canopy  have  a  significantly 
lower  mean  biomass,  production,  and  P:B  ratio 
than  streams  of  similar  order  with  reduced  or  no 
canopy.  (Author's  abstract) 
W89-03250 


MEASURING    WATER    CLARITY    WITH    A 
BLACK  DISK, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  7B. 
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NITROGEN  FIXATION  IN  FRESHWATER,  ES- 
TUARINE,  AND  MARINE  ECOSYSTEMS:  1. 
RATES  AND  IMPORTANCE, 

Cornell  Univ.,  Ithaca,  NY.  Section  of  Ecology  and 

Systematics. 

R.  W.  Howarth,  R.  Marino,  J.  Lane,  and  J.  J.  Cole. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  4,  Part  2,  p  669-687,  July  1988.  5  tab,  148  ref. 

NSF  Grants  BSR  83-051768,  BSR  85-44552,  and 

BSR  86-04688. 

Descriptors:  *Reviews,  'Cycling  nutrients,  *Lim- 
nology,  *Estuarine  environment,  'Nitrogen  fixa- 
tion, 'Aquatic  environment,  *Lake  sediments, 
Lakes,  Estuaries,  Coastal  waters,  Eutrophication, 
Marine  environment. 

Data  on  nitrogen  fixation  rates  for  a  variety  of 
aquatic  ecosystems  were  compiled  and  related  to 
the  nitrogen  economy  of  the  ecosystems.  No  data 
on  planktonic  nitrogen  fixation  in  estuaries  or 
coastal  seas  was  found  except  for  the  Baltic  Sea 
and  for  Peel-Harvey  estuary  in  Western  Australia. 
Fixation  rates  are  quite  high  in  the  Peel-Harvey 
estuary;  rates  are  low  offshore  in  Baltic  waters  but 
can  be  high  near  shore.  As  in  lakes,  fixation  in 
these  systems  is  associated  with  major  blooms  of 
planktonic,  heterocyclic  cyanobacteria.  The  im- 
portance of  nitrogen  fixation  to  the  nitrogen  econ- 
omy of  aquatic  ecosystems  is  quite  variable.  For 
example,  fixation  by  planktonic  organisms  appears 
unimportant  as  a  nitrogen  source  to  most  oligotro- 
phy and  mesotrophic  lakes,  but  accounts  for  6- 
82%  of  the  nitrogen  inputs  to  eutrophic  lakes. 
Planktonic  fixation  provides  <  1%  of  the  nitrogen 
inputs  to  surface  waters  of  the  world's  oceans  and 
is  probably  also  of  little  importance  in  most  estu- 
aries, including  eutrophic  estuaries.  However, 
planktonic  fixation  provides  >  20%  of  the  nitro- 
gen input  to  the  Asko  region  of  the  Baltic  Sea  and 
17%  of  the  nitrogen  input  to  the  Peel-Harvey 
estuary  in  Australia.  Fixation  in  sediments  of  estu- 
aries and  eutrophic  and  mesotrophic  lakes  usually 
constitutes  a  small  percentage  of  the  nitrogen 
inputs  to  these  systems.  However,  benthic  fixation 
appears  to  be  a  major  source  of  nitrogen  for  many 
oligotrophic  tropical  lagoons  and  for  some  oligo- 
trophic  lakes,  even  though  fixation  rates  are  mod- 
erate because  other  nitrogen  inputs  tend  to  be  low. 
Nitrogen  fixation  probably  is  a  fairly  minor  input 
of  nitrogen  to  marine  wetlands,  which  are  general- 
ly open  to  other  inputs,  but  contributes  roughly 
half  the  total  nitrogen  input  to  some  freshwater 
wetlands  (bogs,  cypress,  domes)  where  other 
inputs  are  more  limited.  Nitrogen  fixation  appears 
important  in  making  up  deficits  in  nitrogen  avail- 
ability in  many  lakes,  contributing  to  the  phospho- 
rus-limited status  of  these  low  rates  of  nitrogen 
fixation  found  in  these  systems.  (See  also  W89- 
03255)  (Miller-PTT) 
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A  review  of  the  regulation  of  nitrogen  fixation 
rates  by  biogeochemical  controls  in  natural  waters 
and  the  interaction  of  these  biogeochemical  con- 
trols with  physical  factors  is  presented.  In  general, 
the  controls  by  macroelements  are  better  known 
than  are  the  controls  by  microelements,  and  many 
of  the  observed  differences  in  nitrogen-fixation 
rates  among  different  lakes  can  be  explained  on  the 
basis  of  these  macroelemental  controls.  Nitrogen 
fixation  is  clearly  greater  in  lakes  where  the  N:P 
ratio  of  nutrient  inputs  is  low;  alterations  in  N:P 
concentration  ratios  during  nutrient  recycling 
within  lakes  can  clearly  affect  nitrogen  fixation; 
high  concentrations  of  ammonium  and  nitrate  can 
inhibit  nitrogen  fixation;  and  fixation  of  favored  by 
low  oxygen  concentrations.  The  regulation  of  ni- 
trogen fixation  by  availabilities  of  microelements 
(such  as  iron,  molybdenum,  and  vanadium)  is  less 
well  known,  but  it  is  suspected  that  differences  in 
the  availabilities  of  these  microelements  may  ex- 
plain why  nitrogen  fixation  tends  to  be  lower  in 
estuaries  and  coastal  seas  than  in  lakes  under  condi- 
tions where  macroelemental  factors  are  similar. 
(See  also  W89-03254)  (Miller-PTT) 
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The  rates  of  denitrification  reported  for  streams 
and  rivers,  lakes,  and  subtidal  coastal  marine  eco- 
systems are  discussed  and  compared.  The  magni- 
tude of  denitrification  is  then  compared  to  other 
nitrogen  processes  in  those  ecosystems,  including 
nitrogen  mineralization  rates  in  the  sediments,  N2- 
fixation  rates  and  external  nitrogen  inputs  to  those 
systems.  The  effect  of  denitrification  on  the  N:P 
ratio  in  those  systems  and  the  factors  controlling 
denitrification  rates  are  also  discussed.  Few  major 
differences  between  denitrification  in  freshwater 
and  marine  ecosystems  are  apparent  based  on 
available  data.  The  range  of  denitrification  rates 
are  reported  for  freshwater  and  coastal  marine 
ecosystems  in  similar,  although  most  of  the  lake 
denitrification  rates  fall  in  the  low  end  of  the  range 
for  river  and  coastal  marine  areas.  Nitrification  in 
the  sediments  is  the  major  source  of  nitrate  for 
denitrification  in  most  aquatic  sediments  studied.  A 
large  percentage  of  the  organic  nitrogen  mineral- 
ized in  rivers,  lakes,  and  coastal  marine  sediments 
is  denitrified;  data  available  for  freshwater  sedi- 
ments indicate  that  75-100%  of  the  benthic  N 
efflux  is  N2  while  in  coastal  marine  sediments 
generally  20-75%  of  the  benthos  N  efflux  is  N2.  In 
estuaries,  denitrification  rates  generally  increase  as 
a  linear  function  of  the  inorganic  nitrogen  loading 
rates  with  nitrification  removing  an  amount  of 
nitrogen  equivalent  to  40-50%  of  the  DIN  inputs. 
The  relationship  between  denitrification  rates  and 
nitrogen  loading  rates  in  streams,  rivers  and  lakes 
is  not  consistent.  The  loss  of  fixed  nitrogen  via 
denitrification  exceeds  the  input  of  fixed  nitrogen 
via  N2  fixation  on  all  the  rivers  and  estuaries,  and 
in  all  but  one  lake,  where  measurements  of  both 
processes  have  been  made.  (Miller-PTT) 
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Information  gathered  on  the  microbial  ecology  of 
freshwater  and  marine  sediments  is  reviewed  with 
apparent  similarities  and  differences  noted.  The 
microbiota  of  freshwater  and  marine  sediments 
serve  similar  roles  in  carbon  degradation  and  nutri- 
ent regeneration.  However,  because  of  differences 
in  the  chemical  environment  between  freshwater 
and  marine  systems,  distinct  physiological  groups 
of  bacteria  dominate  terminal  carbon  catabolism  in 
each  system.  In  general,  the  distribution  and  rates 
of  microbial  activities  within  a  sediment  are  deter- 
mined by  availability  of  electron  acceptors  for 
respiration  and  metabolizable  organic  substrates. 
Sulfate  ion  is  a  primary  factor  in  the  distribution  of 
microbial  activities  in  anoxic  sediments.  At  the 
high  sulfate  concentration  found  in  seawater,  sul- 
fate reduction  exceeds  methanogenesis  and  is  re- 
sponsible for  most  of  the  organic  carbon  oxidation. 
The  importance  of  methanogenesis  in  sediment  me- 
tabolism increases  as  salinity  and,  hence,  sulfate 
decreases.  In  freshwaters,  methanogenesis  is  re- 
sponsible for  the  bulk  of  terminal  metabolism 
under  anoxic  conditions.  The  sources  of  organic 
matter  to  marine  and  freshwater  sediments  can  be 
qualitatively  different  and  it  is  likely  that  these 
difference  also  result  in  distinct  assemblages  of 
microorganisms  responsible  for  the  breakdown  of 
organic  carbon.  The  quantity  of  organic  matter 
present  in  the  sediments  is  also  a  major  factor 
determining  the  magnitude  of  various  microbial 
activities.  Near  the  extremes  of  high  and  low  or- 
ganic loading,  organic  matter  input  may  play  a 
greater  role  than  sulfate  concentration  in  determin- 
ing the  relative  importance  of  sulfate  reduction  or 
methanogenesis.  In  marine  systems,  methanogene- 
sis occurs  in  the  presence  of  sulfate  ion,  but  only  at 
the  expense  of  substrates  not  used  by  sulfate  reduc- 
ers, such  as  methylamines  and  methylated  reduced 
sulfur  compounds.  (Miller-PTT) 
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The  differences  and  similarities  between  the  ecolo- 
gy of  planktonic  bacteria  in  fresh  and  salt  water 
are  reviewed.  The  planktonic  bacteria  inhabiting 
fresh  and  salt  waters  are  not  physiologically  identi- 
cal; most  marine  bacteria,  for  example,  require 
sodium  and  some  marine  forms  can  thrive  at  1,000 
atm  of  pressure  in  the  deep  sea.  Despite  this  differ- 
ence, the  conclusions  of  the  review  is  that  the 
ecology  of  planktonic  bacteria  is  virtually  identical 
in  fresh  and  salt  waters.  The  differences  are  small 
and  mostly  a  matter  of  relative  proportion  of  vari- 
ous processes.  That  is,  similar  bacterial  processes 
occur  in  fresh  and  salt  waters  but  in  each  environ- 
ment, one  process  may  be  more  important  than 
another.  For  example,  bacteria  in  freshwaters  are 
exposed  to  high  amounts  of  refractory  dissolved 
organic  carbon  from  soil  and  stream  runoff,  while 
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many  marine  bacteria  are  exposed  to  relatively 
more  of  the  labile  organic  matter  from  decaying 
algae  Also,  under  anaerobic  conditions,  the  sulfur 
cycle  will  be  dominant  in  the  sea  while  the  carbon- 
methane  cycle  will  be  more  important  in  fresh- 
waters.  In  spite  of  the  presence  of  relatively  high 
amounts  of  methane  in  the  sea,  there  is  thus  far 
little  evidence  that  a  significant  amount  of  methane 
if  being  oxidized.  Not  enough  is  yet  known  to 
determine  if  there  are  differences  in  the  grazing  of 
bacteria  in  the  two  systems.  Small,  flagellated  pro- 
tozoans are  very  important  grazers  in  freshwater 
and  marine  systems  but  there  is  some  evidence 
from  salt  waters  that  ciliates  are  also  important 
grazers.  Marine  ecosystems  also  contain  large  ani- 
mals that  can  filter  out  bacteria.  Sponges  are  the 
dominant  suspension  feeders  on  coral  reefs,  mussels 
and  oysters  are  dominant  in  the  estuarine  and 
marsh  systems,  and  a  large  appendicularian  may 
filter  significant  amounts  of  bacteria  through  a 
mucous  net.  Ecological  understanding  of  the 
aquatic  bacteria  has  advanced  rapidly  in  the  past 
two  decades.  One  reason  is  the  basic  similarity 
between  microbial  ecology  in  fresh  and  salt  waters 
and  the  consequent  interchangeability  of  tech- 
niques. (Author's  abstract) 
W89-03258 


PHOTOTROPHIC  PICOPLANKTON:  AN 
OVERVIEW  FROM  MARINE  AND  FRESHWA- 
TER ECOSYSTEMS, 

Department  of  Fisheries  and  Oceans,  Vancouver 

(British  Columbia).  West  Vancouver  Lab. 

J.  G.  Stockner. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  4,  Part  2,  p  765-775,  July  1988.  4  fig,  3  tab,  99 

ref. 

Descriptors:  *Plankton,  'Bacteria,  'Ecosystems, 
•Marine  environment,  'Reviews,  'Picoplankton, 
'Aquatic  ecosystems,  'Reviews,  'Picoplankton, 
•Algae,  Physiological  ecology,  Lakes,  Food 
chains. 

A  general  overview  of  key  findings  from  the  litera- 
ture, most  notably  those  pertaining  to  the  discov- 
ery, taxonomy,  physiology,  and  ecology  of  algal 
picoplankton  (particularly  photoautotrophic)  in 
both  marine  and  freshwater  systems  is  provided. 
Algal  picoplankton  are  a  ubiquitous  component  of 
the  microbial  plankton  communities  of  both  marine 
and  freshwater  ecosystems.  They  contribute  to  the 
total  biomass  of  phytoplankton  communities,  and 
in  oligotrophy  oceans  and  lakes  can  be  responsible 
for  up  to  80-90%  of  the  total  daily  or  annual 
carbon  production.  As  part  of  the  'microbial  loop', 
they  are  thought  to  be  grazed  by  flagellates,  cili- 
ates, rotifers,  copepods,  and  other  metazoans,  and 
contribute  to  the  flow  of  energy  to  higher  trophic 
levels.  Their  discovery,  distribution,  physiology, 
production,  and  contribution  to  pelagic  food  webs 
in  marine  and  freshwater  systems  are  highlighted 
(Miller-PTT) 
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A  variety  of  topics  currently  of  interest  to  phyto- 
plankton ecologists  are  examined  in  order  to  deter- 
mine the  similarities  or  differences  between  phyto- 
plankton from  each  environment.  Examination  of 
models  of  nutrient-limited  growth  and  uptake,  nu- 
trient patchiness,  resource  competition,  and  r-  and 
K-selection  with  respect  to  marine  and  freshwater 
phytoplankton  indicates  that  organisms  from  both 
habitats  are  ecologically  similar.  However,  there 
are  differences  in  the  physiology  and  ecology  of 
phytoplankton  within  a  given  habitat  (either 
marine  or  freshwater)  during  the  course  of  succes- 
sion. Even  though  the  identity  and  basic  ecology 


or  organisms  that  are  present  early  and  late  in 
successional  sequences  are  generally  unknown, 
little  is  known  about  their  physiology.  Marked 
differences  in  uptake  ability,  storage  capacity,  and 
growth  and  loss  rates  will  be  found  for  phyto- 
plankton that  can  be  ranked  along  an  r-  and  K- 
selection  continuum.  This  continuum  can  serve  as 
a  unifying  concept  in  phytoplankton  ecology.  (See 
also  W89-03261)  (Author's  abstract) 
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A  review  of  the  experimental  and  observational 
data  used  to  infer  P  or  N  limitation  of  phytoplank- 
ton growth  indicates  that  P  limitation  in  freshwater 
environments  can  be  demonstrated  rigorously  at 
several  hierarchical  levels  of  system  complexity, 
from  algal  cultures  to  whole  lakes.  A  similarly 
rigorous  demonstration  of  N  limitation  has  not 
been  achieved  for  marine  waters.  Therefore,  it  is 
concluded  that  the  extent  and  severity  of  N  limita- 
tion in  the  marine  environment  remain  an  open 
question.  Culture  studies  have  established  that  in- 
ternal cellular  concentrations  of  nutrients  deter- 
mine phytoplankton  growth  rates,  and  these  stud- 
ies have  shown  that  it  is  often  difficult  to  relate 
growth  rates  to  external  concentrations,  especially 
in  natural  situations.  This  should  lead  to  a  greater 
reliance  on  the  composition  of  particulate  matter 
and  biomass-based  physiological  rates  to  infer  nu- 
trient limitation.  Such  measurements  have  demon- 
strated their  use  in  a  wide  variety  of  freshwater 
and  marine  environments,  and  most  importantly, 
they  can  be  applied  to  systems  that  are  difficult  to 
manipulate  experimentally  or  budget  accurately. 
Dissolved  nutrient  concentrations  are  most  useful 
in  determining  nutrient  loading  rates  of  aquatic 
ecosystems.  The  relative  proportions  of  nutrients 
supplied  to  phytoplankton  can  be  a  strong  selective 
force  shaping  phytoplankton  communities  and  af- 
fecting the  biomass  yield/unit  of  limiting  nutrient. 
(See  also  W89-03260)  (Author's  abstract) 
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Upon  examining  combinations  of  environmental 
conditions  most  likely  to  elicit  nuisance  blooms, 
commonalities  and  analog  situations  became  more 
apparent  among  coastal  marine  (dinoflagellate- 
dominated),  estuarine  (denoflagellate  and  cyano- 
bacteria  dominated),  and  freshwater  (cyanobac- 
teria-dominated)  ecosystems.  A  combination  of  the 
following  hydrological,  chemical,  and  biotic  fac- 
tors will  most  likely  lead  to  bloom-sensitive  waters: 
(1)  a  horizontally  distinct  water  mass;  (2)  a  verti- 
cally stratified  water  column;  (3)  warm  weather 
conditions,  as  typified  by  dry  monsoon  tropical 
climates  and  summer  seasons  in  temperate  zones; 
(4)  high  incident  photosynthetically  active  radi- 
ation; (5)  enhanced  allochthonous  organic  matter 
loading;  (6)  enhanced  allochthonous  inorganic  nu- 
trient loading;  (7)  adequate  availability  of  essential 


metals,  supplied  by  terrigenous  inputs  or  upwell- 
ing;  (8)  underlying  sediments  physically  and  nutri- 
tionally suitable  as  seed  beds  for  resting  cysts  and 
akinetes;  (9)  algal-bacterial  synergism,  which  ex- 
hibits positive  impacts  on  phycosphere  nutrient 
cycling;  (10)  algal-micrograzer  synergism,  which 
also  enhances  nutrient  cycling  without  consump- 
tion of  filamentous  and  colonial  nuisance  taxa;  and 
(11)  selective  activities  for  macrograzers.  Nuisance 
bloom  taxa  share  numerous  additional  physiologi- 
cal and  ecological  characteristics,  including  limited 
heterotrophic  capabilities,  high  degrees  of  motility, 
and  toxicity.  Given  such  a  set  of  commonalities,  it 
would  appear  useful  and  timely  to  identify  and 
address  generally  applicable  criteria  into  the  design 
of  water  quality  management  strategies  applicable 
to  both  coastal  and  marine  and  freshwater  habitats. 
(Author's  abstract) 
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Examples  from  artificial  radionuclide  studies  in 
freshwater  (Experimental  Lakes  Area  in  Northern 
Ontario  ELA)  and  coastal  marine  ecosystem  enclo- 
sures (MERL  tanks  at  Narragansett  Bay,  Rhode 
Island)  show  the  cycling  of  selected  trace  elements 
across  the  sediment-water  interface  as  these  are 
influenced  by  various  biogeochemical  factors.  The 
approach  to  meaningful  studies  using  radiotracers 
should  include  the  separate  characterization  of  the 
physical  transport  processes,  and  preferably  a  com- 
parison of  the  fate  of  radiotracers  to  those  of  stable 
elements  in  the  same  system,  to  allow  for  kinetic 
studies  of  chemical  forms.  The  kinetics  of  transfor- 
mation of  different  chemical  species  of  Co,  Hg, 
Ag,  Se,  and  Cr  ions,  under  variable  pH  (ELA)  or 
redox(MERL)  conditions  appeared  to  be  indirectly 
linked  to  the  kinetics  of  organic  carbon  cycling.  A 
better  knowledge  of  the  predominant  chemical 
species  of  trace  elements  present  in  these  systems 
will  be  important  in  understanding  bioavailability, 
biomagnification,  and  toxicity  of  trace  elements  in 
aquatic  ecosystems.  (Author's  abstract) 
W89-03263 


COMPARATIVE  ECOLOGY  OF  SUBMERSED 
GRASS  BEDS  IN  FRESHWATER,  ESTUARINE, 
AND  MARINE  ENVIRONMENTS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 
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Earlier  reviews  are  discussed  and  broad  compari- 
sons are  made  concerning  the  ecology  of  freshwa- 
ter and  marine  species  of  submersed  angiosperms. 
Worldwide,  there  are  500-700  species  of  submersed 
angiosperms  adapted  to  freshwater  and  estuarine 
environments  compared  with  50  species  adapted  to 
marine  waters.  In  their  evolution  from  freshwater 
ancestors,  seagrasses  have  undergone  extensive  an- 
atomical changes  as  well  as  physiological  adapta- 
tion. Seagrasses  appear  to  have  more  annual  pro- 
duction than  do  their  freshwater  counterparts  be- 
cause they  develop   greater  standing  crops  and 
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have  the  capacity  to  store  photosynthetic  products 
in  extensive  rhizome  systems  in  the  sediments.  For 
example,  maximum  productivity  of  >  10  g  C/sq 
m/d  has  been  reported  for  tropical  seagrass  spe- 
cies, but  the  maximum  productivity  of  temperature 
freshwater  species  or  tropical  species  is  usually  < 
5  g  C/sq  m/d.  In  addition,  the  marine  environment 
provides  ample  supplies  of  inorganic  carbon  and 
increased  mixing  energies,  making  C02  limitation 
likely.  One  calculation  suggests  that  marine  macro- 
phytes  impact  the  global  inorganic  carbon  budget 
by  sequestering  as  much  as  10  to  the  ninth  power 
t/year.  Secondary  productivities  of  seagrass  com- 
munities can  also  be  high.  For  example,  stable 
isotopic  ratios  suggest  that  macrophytic  carbon  is 
important  in  sustaining  several  species  of  commer- 
cial fish  in  Australia,  accounting  for  >  50%  of 
their  diets.  Also,  sea  urchins  consume  plant  materi- 
al, creating  bare  halos  around  tropical  patch  reefs 
in  the  Caribbean  Sea.  It  is  difficult  to  generalize 
regarding  brackish  submersed  aquatics  in  estuaries 
because  their  coverage  is  variable  due  to  light 
limitation  and  algal  overgrowth  from  eutrophica- 
tion.  Freshwater  macrophytes  seem  rarely  grazed 
by  fish,  but  waterfowl  use  is  often  significant  at  the 
end  of  the  growing  season.  Then,  trophic  relations 
in  freshwater  macrophyte  beds  may  be  qualitative- 
ly different  and  much  more  pulsed  than  in  seagrass 
systems,  with  more  r-selection  in  lakes  and  more 
K-selection  in  marine  environments.  (Author's  ab- 
stract) 
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FORESTED  WETLANDS  IN  FRESHWATER 
AND  SALT-WATER  ENVIRONMENTS, 

Institute  of  Tropical  Forestry,  Rio  Piedras,  PR. 
A.  E.  Lugo,  S.  Brown,  and  M.  M.  Brinson. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  4,  Part  2,  p  894-909,  July  1988.  3  tab,  132  ref. 

Descriptors:  'Wetlands,  'Lakes,  'Seawater,  'Re- 
views, 'Limnology,  'Forest  hydrology,  'Forests, 
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A  review  of  data  from  over  50  freshwater  and 
about  50  salt-water  sites  revealed  that  freshwater 
and  salt-water  forested  wetlands  exhibit  parallel 
responses  to  hydrologic  factors.  Greater  ecosystem 
complexity  and  productivity  are  associated  with 
higher  hydrologic  energy  and  more  fertile  condi- 
tions. However,  structural  complexity  is  greater  in 
freshwater  forested  wetlands  than  in  salt-water 
wetlands.  Net  primary  productivity,  litter  fall,  and 
export  of  organic  matter  are  higher  in  salt-water 
forested  wetlands.  These  differences  raise  ques- 
tions about  the  efficiency  with  which  nutrients  are 
used  in  forested  wetlands.  Available  data  suggest 
that  nutrient-use  efficiency  by  litter  fall  and  litter 
turnover  are  higher  in  tidal  salt-water  wetlands 
than  in  freshwater  wetlands.  (Author's  abstract) 
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PRODUCTION  AND  USE  OF  DETRITUS  IN 
VARIOUS  FRESHWATER,  ESTUARINE,  AND 
COASTAL  MARINE  ECOSYSTEMS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
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Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
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The  extent  to  which  detritus  pathways  support  the 
production  of  invertebrates  and  fish,  and  the  extent 
to  which  they  lead  mainly  to  the  production  of 
C02  in  microbial  respiration  and  to  the  regenera- 
tion of  nutrients,  are  discussed.  The  relative  impor- 
tance of  plant  detritus  derived  from  vascular  plants 
(salt  marsh  grasses,  seagrasses,  mangroves)  and 
that  derived  from  seaweeds  and  other  algae  is  also 
addressed.  In  the  1980s,  it  was  shown,  particularly 
for  freshwater  habitats,  that  the  dissolved  organic 
matter  released  by  plants  while  living  or  in  the 
early  stages  of  decomposition  readily  precipitates 
on  surfaces  and  forms  amorphous  particulate 
matter  with  a  low  content  of  refractory  material. 


These  particles  are  highly  nutritious  for  animals 
and  are  used  directly  by  freshwater  fish  which  is 
commercially  important,  especially  in  Africa  and 
South  America.  It  is  suggested  that  the  dissolved 
organic  matter  pathway  may  be  ecologically  more 
significant  than  the  particulate  organic  matter 
pathway  and  that  processes  analagous  to  those 
shown  for  lakes  and  rivers  probably  occur  in  estua- 
rine and  coastal  waters.  There  is  much  circumstan- 
tial evidence  to  suggest  that  planktonic  food  webs 
based  on  dissolved  organic  matter  are  much  more 
important  than  previously  thought.  The  conver- 
sion of  dissolved  organic  matter  to  particulate  or- 
ganic matter  through  the  microbial  loop  and  its  use 
in  higher  trophic  levels  is  an  urgent  topic  for 
further  study.  (Miller-PTT) 
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ECOLOGICAL  PRINCIPLES  AFFECTING 
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Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biology. 
J.  T.  Lehman. 
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The  production  dynamics  of  zooplankton  have 
been  studied  within  two  alternative  conceptual 
frameworks.  Some  workers  have  emphasized  the 
species  composition  of  communities  and  the  repro- 
ductive success  of  individual  species,  whereas 
others  have  studied  the  flow  of  nutrients  and 
energy  among  ecosystem  components.  The  re- 
duced phylogenetic  diversity  of  lake  plankton 
compared  with  marine  systems  has  favored  the 
development  of  species-based  community  ecology 
by  limnologists.  Theories  that  promote  size  struc- 
ture as  the  salient  community  feature  have  been 
pioneered  in  marine  systems  and  sometimes  adopt- 
ed for  freshwater  work.  Empirical  trends  in  physi- 
ological processes  with  organism  size  permit  some 
rates  to  be  estimated  from  size  structure  alone. 
With  few  exceptions,  however,  coefficients  de- 
rived from  log-transformed  regression  equations 
have  been  applied  uncritically  in  models,  and  little 
regard  has  been  given  to  the  large  estimation 
errors  involved.  Metrics  that  are  based  on  differ- 
ences between  physiological  processes,  rather  than 
absolute  rates  of  individual  processes,  are  impor- 
tant ecologically.  Threshold  food  concentration  is 
an  example;  it  measures  the  relative  importance  of 
food  acquisition  ability  compared  to  acquisition 
and  maintenance  costs.  These  integrative  proper- 
ties do  not  vary  strictly  with  organism  size  and 
they  illustrate  the  fact  that  the  biological  entities 
can  develop  many  alternative  solutions  to  the 
problems  they  face.  Such  results  imply  that  when- 
ever resource  exploitation  influences  community 
composition,  organism-specific  adaptations  will 
prove  more  predictive  than  size  structure.  (Au- 
thor's abstract) 
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FAUNA  OF  FRESHWATER  AND  MARINE 
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State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 
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No.  4,  Part  2,  p  946-962,  July  1988.  3  tab,  133  ref. 

Descriptors:  'Ecology,  'Fauna,  'Lakes,  'Marine 
environment,  'Mud,  'Benthos,  'Limnology,  'Re- 
views, 'Aquatic  environment,  'Microfauna, 
'Benthic  fauna,  Comparison  studies. 

Certain  fundamental  differences  between  lacustrine 
and  neritic  habitats  and  how  they  control  the  be- 
havior of  benthic  organisms  and  the  organization 
of  benthic  communities  are  reviewed.  There  are 
many  striking  similarities  between  the  benthic  ma- 
crofauna  inhabiting  marine  and  lacustrine  sedi- 
ments. Most  of  the  same  trophic/functional  groups 


are  well  represented  in  both  habitats.  There  is  no 
obvious  difference  between  the  types  of  particulate 
food  sources  available  for  microphagous  animals. 
Temperate  lakes  and  neritic  environments  support 
a  similar  standing  stock  of  macrofauna,  which  is  a 
function  of  similar  detrital  input  to  the  benthos. 
There  is  no  characteristic  difference  in  P:B  ratios 
between  marine  and  freshwater  macrobenthos. 
Predation  and  competition  have  similar  important 
effects  on  community  structure.  Likewise,  commu- 
nity succession  appears  to  follow  the  same  pattern. 
There  are  certain  differences  between  marine  and 
freshwater  macrobenthos,  however,  that  appear  to 
relate  to  fundamental  habitat  differences.  The 
major  difference  is  that  low  salinity  and  the  closed, 
ephemeral  nature  of  most  lakes  have  resulted  in 
little  taxonomic  similarity  between  the  two  faunas. 
Tentaculate  deposit  feeders  are  found  only  in 
marine  sediments,  and  interstitial  suspension  feed- 
ers are  common  only  in  freshwater  muds.  The 
ability  to  use  dissolved  organic  matter  is  well  de- 
veloped only  in  marine  animals,  which  is  a  conse- 
quence of  the  osmotic  problems  faced  by  freshwa- 
ter animals.  The  ability  of  many  limnetic  species  to 
survive  prolonged  anoxia  relates  to  the  lack  of 
tidal  mixing  in  lakes.  (Author's  abstract) 
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ACCOUNTING  FOR  EFFORT  WHEN  COM- 
PARING TROPICAL  FISHERIES  IN  LAKES, 
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Data  from  59  tropical  fisheries  which  were  arti- 
sanal  and  multispecies  in  character  indicated  that 
fishing  effort  was  a  major  determinant  of  yield. 
Effort  was  defined  as  number  of  full-  and  part-time 
fisherman.  The  largest  subset,  which  comprised  31 
African  lake  fisheries,  conformed  to  a  function 
related  to  the  Schaefer  model.  Data  from  different 
lakes  were  thus  treated  as  samples  from  a  hypo- 
thetical multispecies  fishery.  The  model  explained 
75%  of  the  variance  in  log  (yield).  The  residuals 
were  correlated  (P  <  0.05)  with  log  (morphoeda- 
phic  index).  The  effort  model  and  the  morphoeda- 
phic  index  jointly  explained  80%  of  the  variance  in 
log  (yield).  A  function  to  account  for  the  nonlinear 
effect  of  fishing  effort  was  proposed  for  sets  of 
fisheries  conforming  to  the  model.  Data  from 
river-floodplain  and  lagoon  fisheries  were  very 
similar  and  were  best  described  by  the  same  effort 
model.  Differences  in  the  model  parameters  for 
these  fisheries  compared  to  those  of  lakes  suggest- 
ed differences  in  effective  effort.  A  precision  im- 
provement index  was  proposed  to  compare  the 
predictive  value  of  models  with  different  predic- 
tors and  transformations.  A  comparison  of  the 
predictability  of  yields  revealed  that,  despite  varia- 
tion in  socioeconomics,  commercialization  and  bio- 
logical productivity  between  fisheries,  this  crude 
effort  measurement  was  more  important  than  indi- 
ces of  productivity  for  these  sets  of  fisheries. 
Future  progress  in  predicting  and  understanding 
fisheries  yields  depends  on  the  synchronized  col- 
lection of  variables  that  relate  to  the  fishery  and  to 
the  biological  productivity  in  numerous  compara- 
ble systems.  (Author's  abstract) 
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FRESHWATER  AND  MARINE  ECOSYSTEMS, 
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The  use  of  fish  yield  indicators  in  freshwater  and 
marine  environments  is  explored  with  specific  in- 
terest in  predictive  yield  indices  that  are  inexpen- 
sive and  easy  to  apply,  particularly  in  scattered 
fisheries  of  small  economic  value.  Marine  fisheries 
are  subject  to  external  forcing  by  physical  factors 
over  a  much  larger  range  of  size  scales  than  are 
freshwater  fisheries,  but  there  are  many  similarities 
in  the  way  the  process  of  fish  production  is  orga- 
nized. Fish  yield  indicator,  particularly  those  based 
on  abiotic  environmental  factors,  have  provided 
useful  management  tools  in  both  environments. 
Examples  from  each,  including  a  separate  category 
for  rivers  and  impoundments  because  of  their  par- 
ticular sensitivity  to  physical  factors,  are  discussed. 
It  is  concluded  that  the  apparent  dichotomy  be- 
tween freshwater  and  marine  fisheries  science  re- 
sults as  much  from  differing  management  impera- 
tives as  from  any  scientific  distinctions  and  it  is 
suggested  that  there  would  be  advantages  to  fuller 
communication  between  the  disciplines.  (Author's 
abstract) 
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•Reservoirs,  'Algae,  'Limnology,  'Water  quality, 
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The  fluorescence  method  was  used  to  study  the 
condition  and  development  of  reservoir  phyto- 
plankton.  The  study  was  conducted  in  1985-86  at 
the  field  station  of  the  Institute  of  Biophysics, 
Siberian  Department,  Academy  of  Sciences  of  the 
USSR,  in  the  vicinity  of  Syday  Bay.  A  luminostat, 
which  makes  it  possible  to  model  optimal  surface 
conditions,  was  used  to  expose  phytoplankton  sam- 
ples collected  during  a  biosurvey  of  various  re- 
gions of  the  bay.  On  a  daily  basis  throughout  the 
experiments,  the  induction  transitions  of  phyto- 
plankton chlorophyll  fluorescence  were  recorded, 
and  the  algal  numbers  and  biomass  were  deter- 
mined by  standard  methods.  A  laboratory  fluorom- 
eter  was  used  to  record  the  induced  fluorescence 
transitions.  The  fluorescence  method  for  monitor- 
ing algal  community  development  under  laborato- 
ry and  natural  conditions  makes  it  possible  to  effec- 
tively identify  the  direction  and  supposed  rates  of 
development  of  mass  representatives  of  the  phyto- 
plankton. Using  supplements  of  biogenic  elements 
to  identify  the  limiting  factor,  it  is  possible  to 
purposefully  prepare  for  negative  algal  bloom  phe- 
nomena and  to  plan  measures  to  block  their  devel- 
opment. (Miller-PTT) 
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Aquatic  pollen,  charcoal,  sediment,  and  accumula- 
tion-rate changes  from  radiocarbon-dated  cores 
from  two  sites  on  south-central  Wisconsin  were 
studied  to  explore  the  evolution  of  local  wetlands 
since  deglaciation.  Sphagnum  bog  evolution  in 
south-central  Wisconsin  appears  to  have  been  di- 
rectly related  to  the  regional  climatic  changes 
during  the  past  6000  years.  Although  the  two  sites 
had  different  origins  and  different  early  histories, 
both  were  deep  lakes  until  6300  BP  when  they 
became  shallow  ponds  dominated  by  the  aquatic 
macrophyte  Brasenia.  These  wetland  changes  were 
concurrent  with  a  regional  upland  vegetational 
change  from  mesophytic  forest  to  Quercus  savanna 
and  were  caused  by  a  regional  decrease  in  annual 
precipitation  and  by  an  increase  in  temperature.  At 
about  3000  BP,  in  response  to  a  cooler,  wetter 
climate,  both  wetlands  became  Sphagnum-Erica- 
ceae bogs,  and  the  upland  vegetation  changed  to  a 
closed  Quercus  forest.  The  paleoecological  evi- 
dence suggests  that  bog  development  is  a  function 
of  climate  and  that  many  bogs  have  developed  in 
the  northern  Midwest  during  the  past  3000  years  as 
effective  moisture  has  increased.  (Author's  ab- 
stract) 
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FERTILITY  AND  DISTURBANCE  GRADI- 
ENTS: A  SUMMARY  MODEL  FOR  RIVERINE 
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Multivariate  vegetation  data  were  used  to  describe 
the  vegetation-environment  relationships  in  a  set  of 
riverine  wetlands  and  general  relationships  be- 
tween pattern  and  process  are  explored.  Samples 
collected  from  five  marshes  along  the  Ottawa 
River  (eastern  Canada).  Detrended  correspond- 
ence analysis  was  used  to  describe  major  gradients, 
and  TWINSPAN  was  used  to  classify  vegetation 
types.  TWINSPAN  produced  four  major  classes 
dominated  by  Sparganium  eurycarpum,  Eleocharis 
smallii,  Scirpus  americanus  and  Typha  latifolia. 
Within  each  class,  two  associations  could  be  recog- 
nized, differing  in  the  degree  to  which  one  species 
managed  to  dominate  the  vegetation.  Ordination 
showed  that  these  vegetation  types  were  arranged 
along  two  major  axes:  (1)  a  standing  crop  and  litter 
gradient;  and  (2)  a  water  depth  gradient.  Species 
richness  was  greatest  just  above  the  late  August 
waterline  in  Eleocharis  smallii  vegetation  that  had 
low  fertility,  intermediate  total  biomass  (250  g/sq 
m)  and  low  littermass  (30  g/sq  m).  Very  high 
biomass  (>  400  g/sq  m)  was  observed  where 
indices  of  high  fertility  and  low  disturbance  coin- 
cided. Low  species  richness  in  this  Typha-dominat- 
ed  vegetation  is  thought  to  be  a  result  of  competi- 
tive exclusion.  Exposure  to  waves,  ice,  and  flowing 
water  produced  a  fertility  gradient.  The  least  fer- 
tile sites  had  small  evergreen  species  such  as  Erio- 
caulon  septangulare  and  Ranunculus  flammula. 
These  species  possessed  traits  associated  with 
Grime's  stress  tolerator  strategy.  The  three  main 
factors   controlling   vegetation   composition   were 


water  depth,  the  effects  of  spring  flooding  in  re- 
moving litter,  and  the  fertility  gradient  produced 
by  waves  and  flowing  water.  These  were  incorpo- 
rated into  a  conceptual  model  including  both  pat- 
terns and  processes  observed  along  the  Ottawa 
River.  (Author's  abstract) 
W89-03294 


HYDROCHORY  AND  REGENERATION  IN  A 
BALD  CYPRESS-WATER  TUPELO  SWAMP 
FOREST, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

R.  L.  Schneider,  and  R.  R.  Sharitz. 

Ecology  ECOLAR,  Vol.  69,  No.  4,  p  1055-1063, 

August   1988.  4  fig,   1  tab,  47  ref.  DOE  contract 

DE-AC09-76SR00819. 

Descriptors:  'Hydrology,  'Seeds,  'Limnology, 
'Seed  dispersal,  'Wetlands,  'Swamps,  Savanah 
River,  Flood  plains,  Floods,  Bald  cypress  trees, 
Water  tupelo  trees,  Rivers,  South  Carolina,  Sea- 
sonal variation,  Water  depth,  Hardwood. 

The  importance  of  hydrochory,  or  seed  dispersal 
by  water,  to  the  regeneration  of  Taxodium  disti- 
chum  (bald  cypress)  and  Nyssa  aquatica  (water 
tupelo)  was  examined  in  a  forested  floodplain  of 
the  Savannah  River  in  South  Carolina.  Seedfall 
and  dispersal  by  water  were  quantified  for  2  years 
using  floating  seed  traps.  Water  depth,  surface 
velocity  and  flow  direction  were  monitored  over 
the  same  period.  Seedfall  for  bald  cypress  and 
water  tupelo  occurred  primarily  from  early  fall 
throughout  the  winter,  when  water  levels  were 
rising  in  the  swamp.  Extended  buoyancy  periods 
for  newly  released  seeds  and  fruits  prolonged  dis- 
persal for  both  species.  Flowing  water  transported 
experimentally  released  seeds  long  distances,  but  in 
a  uniform  direction,  and  concentrated  them  non- 
randomly  against  logs,  trees,  knees  and  other  emer- 
gent substrates.  An  examination  of  the  soil  seed 
banks  in  five  microsite  types  supported  the  results 
of  the  seed  transport  study.  Lowest  woody  seed 
densities  occurred  in  open  areas,  and  highest  seed 
densities  occurred  in  sediments  adjacent  to  emer- 
gent substrates  such  as  logs.  Additionally,  elevated 
water  levels  of  1-2  m  caused  by  short-term,  high- 
discharge  floods  scoured  seeds  of  Nyssa  sylvatica 
var.  biflora,  Quercus  spp.,  Liquidambar  styraciflua, 
Pinus  taeda,  and  other  species  form  adjacent  bot- 
tomland hardwood  communities  and  transported 
them  into  the  bald  cypress-water  tupelo  forest.  It  is 
concluded  that  elevated  water  levels,  which  occur 
during  late  fall  when  seeds  are  released,  influence 
the  distribution  of  bald  cypress  and  water  tupelo 
seeds  and  their  availability  for  recruitment.  Short- 
term,  deeper  floods  may  also  be  important  for  seed 
transport  among  bottomland  hardwood  communi- 
ties that  are  spatially  separated  or  differ  in  species 
composition.  (Author's  abstract) 
W89-03295 


RESULTS  OF  A  SHORT-TERM  TOXICITY 
STUDY  FOR  THREE  ORGANIC  CHEMICALS 
FOUND  IN  NIAGARA  RIVER  DRINKING 
WATER, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). Environmental  and  Occupational  Toxicology 
Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03310 


PESTICIDES  IN  FISH  TISSUE  AND  WATER 
FROM  TUTTLE  CREEK  LAKE,  KANSAS, 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 

Div.  of  Environment. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03317 


ORGANIC  CONTAMINANTS  IN  ISOLATED 
LAKES  OF  SOUTHERN  LABRADOR, 
CANADA, 

Department  of  the  Environment,  London  (Eng- 
land). Water  Engineering  Directorate. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03318 
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CHLORINE   SENSITIVITY   OF   EARLY   LIFE 
STAGES  OF  FRESHWATER  FISH, 

Science  Applications,  Inc.,  Oak  Ridge,  TN. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03333 


21.  Water  In  Plants 


EARLY  LIFE  HISTORY  AND  WINTER  MOR- 
TALITY OF  GIZZARD  SHAD  IN  LAKE 
SHARPE,  SOUTH  DAKOTA, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02429 


RESPONSES  OF  FOUR  IRISH  WETLAND 
TREE  SPECIES  TO  RAISED  SOIL  WATER 
LEVELS, 

Trinity  Coll.,  Dublin  (Ireland).  School  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-03128 


RADIAL  STEM  GROWTH  OF  CONIFEROUS 
TREES  NEAR  SWEDISH  RESERVOIRS, 

Umea     Univ.     (Sweden).     Dept.     of    Ecological 

Botany. 

For  primary  bibliographic   entry   see   Field   6G. 

W89-03142 


ROLE  OF  THE  SEED  BANK  IN  THE  DEVEL- 
OPMENT OF  VEGETATION  ON  A  FRESHWA- 
TER MARSH  CREATED  FROM  DREDGE 
SPOIL, 

Ohio  State  Univ.,  Columbus.  Environmental  Biol- 
ogy Program. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03169 


RESPONSE   OF   COASTAL   PLANTS   TO   IN- 
CREASE IN  SUBMERGENCE  AND  SALINITY, 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-03188 
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BLOUNTSTOWN  REACH,  APALACHICOLA 
RIVER,  MOVABLE-BED  MODEL  STUDY, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
R.  A.  McCollum. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A199360. 
Price  codes  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-88-17,  August  1988.  Final 
Report.  39p,  1  fig,  2  tab,  21  plates. 

Descriptors:  "Scour,  *Stream  erosion,  *Sediment 
transport,  'Dredging,  *Blountstown  Reach,  "Apa- 
lachicola  River,  "Hydraulic  models,  Thalwe, 
Waste  disposal,  Navigation  channels,  Artificial 
intercourses,  Navigable  rivers,  Florida. 

The  Blountstown  Reach,  Apalachicola  River,  is 
located  between  navigation  miles  81  and  76.  This 
area  requires  approximately  107,000  cu  yd  of 
dredging  annually  to  maintain  the  navigation  chan- 
nel. The  model  study  was  conducted  to  examine 
the  dredged  material  disposal  in  the  thalweg  and 
within  the  bank  and  to  develop  a  system  of  con- 
traction works  to  develop  and  maintain  the  naviga- 
tion channel  with  little  or  no  maintenance  dredg- 
ing. The  model,  built  to  a  horizontal  scale  of  1:120 
and  a  vertical  scale  of  1:80,  was  of  the  movable- 
bed  type  and  allowed  for  inflow  from  both  the 
Apalachicola  River  and  Sutton  Lake.  Results  of 
the  study  indicate  the  following:  (1)  Thalweg  dis- 
posal of  dredged  material  had  little  effect  on  chan- 
nel maintenance  during  low-  or  average-water 
years;  but  following  high-water  years,  dredging 
would  be  significantly  greater;  (2)  Within-bank  dis- 
posal of  dredged  material  provided  some  improve- 
ment of  the  navigation  channel  during  low-  and 
average-water    years,    but    required    much    more 


dredging  than  typical  following  high-water  years; 
(3)  Plan  A  provided  little  improvement  in  main- 
taining a  navigation  channel;  and  (4)  Plan  B  devel- 
oped and  maintained  an  adequate  navigation  chan- 
nel during  all  water  years  tested  except  for  a 
marginal  channel  crossing  at  mile  77.40.  (Lantz- 
PTT) 
W89-02416 


JEFFERSON  BARRACKS  BRIDGE,  MOVA- 
BLE-BED MODEL  STUDY, 

J.  E.  Foster. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A199359. 
Price  codes:  A04  in  paper  copy;  A01  in  microfiche. 
Miscellaneous  Paper  HL-88-7,  August  1988.  Final 
Report.  56p,  12  fig,  22  plates,  3  append. 

Descriptors:  "Channel  erosion,  "Stream  erosion, 
"Construction  methods,  "Scour,  "Jefferson  Bar- 
racks Bridge,  "Hydraulic  models,  Model  studies, 
Cofferdams,  Trestles,  Detritus,  River  flow,  Piers, 
Mississippi  River,  Artificial  watercoures. 

In  July  1977,  the  Illinois  Dept.  of  Transportation 
awarded  a  contract  to  construct  piers  for  Interstate 
Highway  255  Bridge  across  the  Mississippi  River 
at  mile  168.7.  As  of  March  1979,  the  contractor 
had  constructed  a  work  trestle  across  Jefferson 
Barracks  Slough  and  a  work  trestle  from  the  island 
to  a  point  past  pier  10.  The  contractor  also  had 
constructed  cofferdams  for  the  construction  of 
piers  5-10,  12,  and  13.  In  the  spring  of  1979,  the 
discharge  in  the  river  increased,  and  debris  accu- 
mulated upstream  of  the  work  trestle.  On  21 
March  1979,  the  portion  of  the  work  trestle  be- 
tween cofferdams  at  piers  9  and  10  failed.  It  is  not 
known  exactly  when  the  cofferdams  at  pier  10 
failed,  but  it  is  assumed  that  it  failed  about  the  same 
time  as  the  trestle  between  cofferdams  at  piers  9 
and  10  failed.  By  19  April  1979,  the  cofferdam  at 
pier  9  and  the  portion  of  the  work  trestle  between 
cofferdams  at  piers  8  and  9  had  failed.  This  study 
was  conducted  to  investigate  a  the  relationship  of 
the  existence  of  the  work  trestle,  the  cofferdams, 
and  the  accumulation  of  debris  that  occurred  up- 
stream of  the  work  trestle  to  the  riverbed  move- 
ment that  occurred  before,  during,  and  after  the 
failure  of  the  work  trestle  and  cofferdams.  Results 
obtained  during  the  model  study  indicate  the  fol- 
lowing: (1)  Discharges  of  the  magnitude  of  the 
1979  flood  (maximum  of  685,000  cfs)  would  result 
in  minimal  bed  scour  of  the  left  side  of  the  river; 
(2)  The  addition  of  the  work  trestle  and  cofferdams 
would  have  no  effect  on  general  bed  scour;  and  (3) 
The  addition  of  the  10-acre  area  of  debris  (9-  and 
1 8-ft  thicknesses)  that  accumulated  upstream  of  the 
work  trestle  would  cause  flow  in  the  area  to  be 
concentrated  under  and  around  the  west  end  of  the 
debris.  This  concentrated  flow  would  scour  the 
bed  of  the  river  in  the  vicinity  of  the  west  end  of 
the  work  trestle.  The  depth  of  scour  in  the  vicinity 
of  the  work  trestle  would  vary  directly  with  the 
thickness  of  the  debris.  (Lantz-PTT) 
W89-02417 


SEDIMENT  TRANSPORT  IN  GRAVEL-BED 
RIVERS. 

Queen  Mary  Coll.,  London  (England). 

John   Wiley   and   Sons,   New   York.    1987.   995p. 

Edited  by  C.  R.  Thorne,  J.  C.  Bathurst  and  R.  D. 

Hey. 

Descriptors:  "Alluvial  channels,  "Sediment  trans- 
port, "Sediment  load,  "Fluvial  sediments,  "Bed 
load,  "Suspended  load,  Model  studies,  Case  stud- 
ies, Mathematical  models,  Scour,  Sediment  ero- 
sion, Reservoir  silting,  Gravel,  Fisheries,  Sam- 
pling, Environmental  effects,  Sampling,  Sediment 
discharge,  Channel  improvement,  Channel  erosion, 
Geomorphology. 

The  second  gravel-bed  rivers  workshop  was  held 
at  Pingree  Park,  Colorado  State  University  from 
August  11  to  17,  1985  to  synthesize  current  knowl- 
edge on  sediment  transport  in  gravel-bed  rivers, 
concentrating  particularly  on  information  gained 
since  1980.  Thirty-two  papers  on  sixteen  topics 
were  presented,  divided  equally  between  funda- 
mental problems  and  engineering  case  studies.  All 
the  papers  benefited  from  extended  oral  discussion 


with  particularly  lively  debates  on  the  topics  con- 
cerned with  sediment  sampling  techniques,  supply- 
limited  sediment  transport  rates,  grain  mobility  and 
the  armoring  process,  sediment  routing  by  size 
fraction,  bed  load  pulses,  braided  rivers,  extremal 
hypotheses  and  fines  infiltration  in  matrix  gravels 
of  armored  beds.  The  sixteen  topics  covered  in- 
clude: reviews  of  gravel-bed  river  sediment  trans- 
port; sampling  and  analysis  of  river  bed  gravels 
and  bed  loads;  sediment  supply  to  upland  streams 
and  unstable  gravel-bed  rivers;  large-scale  sedi- 
ment processes;  armoring  processes;  channel 
design  (case  studies);  modelling  sediment  transport; 
tests  of  bed  load  equations;  mountain  rivers  (case 
studies);  observation  of  bed  load  movement  (case 
studies);  suspended  load  in  gravel-bed  rivers;  river 
regime;  bar  and  bed  load  interaction;  design  prob- 
lems (case  studies);  fisheries  and  habitats  (case 
studies);  gravel  mining  (case  studies).  (See  W89- 
02431  thru  W89-02462)  (Geiger-PTT) 
W89-02430 


DIFFERENCES  BETWEEN  GRAVEL-  AND 
SAND-BED  RIVERS, 

Simons  and   Associates,   Inc.,   Fort   Collins,   CO. 
D.  B.  Simons,  and  R.  K.  Simons. 
IN:    Sediment   Transport   in   Gravel-Bed    Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  3-45,  2 
fig,  1  ref. 

Descriptors:  "Geomorphology,  "River  beds,  "Bed 
load,  "Sediment  transport,  Sediment  erosion.  Flu- 
vial sediments,  Sand,  Gravel,  Streambeds,  Sedi- 
ment discharge,  Flow  profiles,  Streamflow. 

As  rivers  form  and  flow  from  the  mountains  and 
plains  seaward,  they  encounter  a  wide  array  of 
physical  conditions,  each  of  which  can  have  a 
significant  effect  on  the  characteristics  and  re- 
sponses of  various  components  of  the  system. 
Broadly  speaking,  rivers  can  be  subdivided  into 
gravel-bed  and  sand-bed  rivers.  Both  types  often 
occur  in  a  single  system.  To  better  identify,  ana- 
lyze and  develop  these  systems,  it  is  essential  to 
recognize  the  similarities  and  differences  between 
them  and  how  one  type  may  blend  into  the  other. 
Some  of  the  major  differences  that  must  be  consid- 
ered include:  river  form,  the  wide  array  of  forms 
of  bed  roughness,  the  varying  magnitudes  of  resist- 
ance factors,  the  mechanics  of  transport  of  bed 
material  for  the  numerous  conditions  encountered, 
the  impacts  of  wash  load  on  bed  material  for  the 
numerous  conditions  encountered,  the  impacts  of 
wash  load  on  bed  material  transport,  the  mechanics 
of  bed  armoring,  the  characteristics  and  erodibility 
of  the  banks,  and  the  impacts  of  varying  river 
conditions  on  water  resources  development,  navi- 
gation and  the  environment.  With  an  appreciation 
of  the  major  differences  between  sand-  and  gravel- 
bed  rivers,  it  will  be  possible  to  identify  existing 
acceptable  concepts  and  theories,  and  identify  re- 
search that  must  be  conducted  to  improve  under- 
standing of  these  complex  systems.  (See  also  W89- 
02430)  (Author's  abstract) 
W 89-02431 


RIVER  DYNAMICS,  FLOW  REGIME  AND 
SEDIMENT  TRANSPORT, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

R.  D.  Hey. 

IN:    Sediment   Transport   in   Gravel-Bed    Rivers. 

John  Wiley  and  Sons,  New  York.  1987.  p  17-40,  9 

fig,  13  ref. 

Descriptors:  "Sediment  transport,  "Flow  profile, 
"Streamflow,  "Channel  erosion,  Sediment  erosion, 
Stable  channels,  Channel  morphology,  Sediment 
discharge,  Dredging,  Channel  improvement, 
Models. 

Rivers  are  very  effective  erosional  and  deposition- 
al  agents  which,  over  periods  of  geological  time, 
are  responsible  for  major  landscape  modification. 
In  the  early  phase  of  channel  development  mor- 
phological and  sedimentological  evidence  indicates 
a  complex  interaction  between  cut  and  fill  activity. 
Periods  of  stability  are  relatively  rare.  Subsequent- 
ly, as  the  supply  of  transportable  material  declines, 
the    river   system    tends   towards   a   more   stable 
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Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


regime  condition.  During  periods  of  erosion  and 
deposition  the  flow  regime  and  sediment  transport 
characteristics  of  the  river  are  changed  in  a  sys- 
tematic manner  in  response  to  temporal  and  spatial 
changes  in  channel  geometry  and  bed  material  size. 
Field  data  indicate  that  regime  channel  capacity  is 
determined  by  the  flow  which  collectively  trans- 
ports most  material.  When  eroding  or  depositing, 
channel  capacity  is  controlled  by  the  flows  which 
are  responsible  for  most  degradation  or  aggrada- 
tion. In  rivers  originating  in  young  mountain  belts 
unstable  conditions  are  likely  to  prevail  in  the 
headwaters  with  more  stable  conditions  down- 
stream. Rivers  developed  in  tectonically  stable 
areas  which  have  been  unaffected  by  glacial  activi- 
ty are  more  likely  to  exhibit  regime  type  condi- 
tions. To  manage  any  river  system  effectively  it  is 
necessary  to  have  due  regard  for  its  degree  of 
long-term  stability.  River  response  to  any  natural 
or  imposed  changes  will  depend  on  the  degree  of 
change  and  the  prevailing  stability  of  the  channel. 
(See  also  W89-02430)  (Author's  abstract) 
W89-02432 


RIVER    BED    GRAVELS:    SAMPLING    AND 
ANALYSIS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-02433 


BED  LOAD  SAMPLING  AND  ANALYSIS, 

Geological  Survey,  Lakewood,  CO. 

D.  W.  Hubbell. 

IN:    Sediment   Transport   in   Gravel-Bed   Rivers. 

John  Wiley  and  Sons,  New  York.  1987.  p  89-118,  8 

fig,  1  tab,  12  ref. 

Descriptors:  'Bed  load  samples,  'Alluvial  chan- 
nels, 'Network  design,  'Bed  load,  'Sampling, 
•Fluvial  sediments,  Sediment  transport,  Temporal 
distribution,  Computer  models,  Simulation  analy- 
sis, Bottom  sampling,  Sand,  Gravel,  Statistics. 

The  extreme  temporal  variations  in  transport  rates 
that  are  inherent  in  the  process  of  bed  load  move- 
ment present  unique  problems  in  the  calibration 
and  use  of  portable  direct-measuring  bed  load  sam- 
plers. Laboratory  and  field  measurements  of  sand 
and  gravel  transport  demonstrate  that,  even  at 
constant-flow  conditions,  transport  rates  at  a  point 
vary  cyclically  with  time  from  zero  (or  near  zero) 
to  approximately  four  times  the  mean  rate.  Cumu- 
lative distributions  of  ordered  rates  obtained  se- 
quentially at  a  point  tend  to  follow  a  common 
distribution  function.  Due  to  the  extreme  temporal 
variability  of  transport  rates,  bed-load-sampler  cali- 
brations developed  from  averages  of  groups  of 
samples  and  measured  rates  are  subject  to  error 
unless  the  sampler  has  a  constant  sampling  efficien- 
cy for  all  instantaneous  transport  rates.  Laboratory 
calibrations  by  a  technique  called  probability- 
matching,  in  which  the  entire  distributions  of  sam- 
pled and  measured  rates  are  compared,  show  that 
efficiencies  of  all  tested  bed  load  samplers  varied 
somewhat  with  transport  rate  and  particle  size. 
The  accuracy  of  measurements  of  mean  transport 
rate  at  a  cross-section  is  also  affected  by  the  tempo- 
ral variations  in  bed  load  discharge.  Computer 
simulations,  using  assumed  lateral  distributions  of 
mean  transport  rate  and  a  simplified  model  of 
transport  that  is  based  on  typical  cyclic  rate  vari- 
ations, show  that  repetitive  sampling  at  each  lateral 
position  improves  accuracy,  and  measurement 
effort  probably  can  be  decreased,  without  sacrific- 
ing accuracy,  by  sampling  repetitively  only  at  posi- 
tions necessary  for  defining  the  lateral  distribution 
of  mean  transport  rates.  (See  also  W89-02430)  (Au- 
thor's abstract) 
W8902434 
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Two  types  of  channel  system  are  identified  in  the 
Howgill  Fells  of  northwest  England,  in  relation  to 
sediment  input  from  the  hillslopes.  In  areas  of  low 
sediment  supply,  stable,  single,  often  meandering 
channels  occur,  whose  widths  and  gradients  show 
a  high  degree  of  correlation  with  drainage  area  and 
coarse  sediment  caliber.  In  gullied  catchments  of 
high  sediment  input  the  channels  are  unstable  and 
braided  with  much  greater  widths  and  steeper  gra- 
dients. Rates  of  sediment  supply  from  a  gully 
system,  cut  in  soliflucted  glacial  till,  to  an  unstable 
channel  have  been  monitored.  From  the  gullied 
area  of  4000  sq  m  total  sediment  supply  is  >  1 50 
tons/yr,  of  which  about  one-third  is  of  coarse 
sediment.  There  is  a  marked  seasonality  of  supply 
mechanism  with  winter  dominant,  especially  for 
coarse  sediment.  Debris  cones  build  up  at  the  base 
of  the  gullied  slopes  and  are  entrained  by  stream 
floods  of  approximately  two  years  recurrence  in- 
terval. The  coupling  of  the  sediment  supply,  stor- 
age, entrainment  and  channel  response  system  is 
adjusted  to  this  range  of  time  scales.  In  1982  a 
storm  with  a  return  period  in  excess  of  100  years 
caused  major  erosion  and  a  massive  sediment  input 
to  two  hitherto  stable  meandering  channels.  By 
widening,  straightening  and  aggradation  many 
reaches  crossed  a  threshold  to  a  braided  regime. 
Whether  these  changes  persist  will  depend  on  sedi- 
ment supply  and  flood  magnitude  over  the  next 
few  years.  Even  if  stabilization  takes  place  the 
boulders  transported  by  the  floods  will  have  a 
long-term  influence  on  the  channel  system.  (See 
also  W89-02430)  (Author's  abstract) 
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The  15  July  1982  failure  of  Lawn  Lake  dam, 
Rocky  Mountain  National  Park,  Colorado,  gener- 
ated a  peak  flood  discharge  of  340  cu  m/sec, 
which  was  approximately  30  times  the  500-year 
event.  Floodwaters  devastated  the  channel  of 
Roaring  River  from  the  dam  to  its  confluence  with 
Fall  River.  As  a  result  of  this  catastrophe,  the 
sediment  load  of  these  streams  has  increased  great- 
ly and  their  channels  have  undergone  rapid  and 
significant  changes.  Since  the  flood,  increased  sedi- 
ment transport  rates  and  morphological  changes 
have  been  documented  during  snowmelt-  and 
thunderstorm-generated  flows.  In  1983,  record 
snowmelt  discharges  produced  high  sediment  loads 
in  Roaring  River.  This  sediment  was  transported 
about  3  km  downstream  to  an  undisturbed,  highly 
sinuous  reach  and  deposited  in  a  storage  zone  that 
was  approximately  2000  m  long.  Within  the  stor- 
age zone,  the  channel  aggraded  approximately  0.75 
m  to  the  level  of  the  flood  plain.  Sediment  trans- 
port below  this  depositional  zone  was  low  in  1983. 
In  1984,  snowmelt  discharges  were  lower  and  sedi- 
ment delivery  from  Roaring  River  decreased,  but 
transport  in  Fall  River  was  maintained.  As  a  result, 
the  upper  end  of  the  storage  zone  was  eroded  to 
the  pre-flood  bed.  Thunderstorm  flow  events  con- 
trasted sharply,  however,  with  renewed  erosive 
activity  in  the  Roaring  River  valley,  again  contrib- 
uting high  loads  to  Fall  River,  but  only  for  short 
durations.  (See  also  W89-02430)  (Author's  ab- 
stract) 
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It  is  traditional  for  engineers  in  the  United  King- 
dom to  take  a  reach  approach  to  researching  river 
dynamics.  Given  relatively  stable  patterns  of 
runoff  and  low  sediment  yields  in  the  humid  tem- 
perate climate,  the  reach  has  also  been  considered 
the  appropriate  scale  at  which  to  stabilize  channels. 
However,  source  area  studies  in  the  United  King- 
dom reveal  trends  in  both  runoff  and  sediment 
production;  these  are  caused  by  changes  in  land- 
use  and  land  management.  There  are  also  signs  that 
source-area  changes,  especially  in  the  uplands,  are 
having  downstream  effects  in  terms  of  bank  ero- 
sion and  shoal/bar  deposition.  The  paper  reports  a 
five-year  study  of  the  major  rivers  of  mid-Wales, 
centered  on  the  Plynlimon  upland.  Techniques  em- 
ployed were  bed  and  suspended  sediment  monitor- 
ing, sediment  tagging  by  the  magnetic  method, 
ground  survey,  sedimentological/hydraulic  survey 
and  historical  analysis  through  maps.  The  meth- 
odological message  of  the  paper  is  that  while  the 
obvious  continuity  of  catchment  process  com- 
mends catchment  scale  research  into  sediment  sys- 
tems, it  is  difficult  to  commission  especially  given 
an  absence  of  regular  sediment  monitoring  stations 
in  the  United  kingdom.  It  is  also  difficult  to  con- 
vince engineers  that  it  is  sensible  to  seek  solutions 
to  local  problems  of  river  instability  by  looking 
upstream;  time  scales  are  against  this  approach. 
The  processes  of  channel  storage  of  sediment  are 
important  in  this  context  and  deserve  fresh  atten- 
tion in  field  studies.  (See  also  W89-02430)  (Au- 
thor's abstract) 
W89-02437 
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It  is  intuitively  evident  that  relationships  must  exist 
between  long-term  bed  material  transport  and  sys- 
tematic channel  processes  at  macro-scale,  such  as 
meander  shifting,  bar  formation  and  decay,  degra- 
dation and  aggradation.  Because  of  the  complex- 
ities of  most  natural  situations,  however,  progress 
in  practical  application  of  such  relationships  has 
been  slow.  Certain  principles  and  quantitative  rela- 
tionships applicable  to  selected  idealized  cases 
were  formulated  including:  (1)  down-valley  migra- 
tion of  meanders;  (2)  channel  cross-section  changes 
associated  with  bar  formation  and  decay;  and  (3) 
channel  degradation  below  dams  including  the 
effect  of  armoring.  Examples  are  given  of  actual 
field  situations  which  approximate  to  ideal  cases 
and  where  relationships  have  been  tested  to  some 
degree.  In  the  case  of  systematic  meander  migra- 
tion, sediment-balance  relationships  may  be  used  to 
estimate  long-term  transport  from  known  sediment 
transport,  or  to  estimate  the  effects  of  the  limits  of 
local  channel  shift  from  known  sediment  transport, 
or  to  estimate  the  effects  of  an  altered  sediment 
transport  regime  on  morphological  changes.  In  the 
case  of  channel  degradation  below  dams,  sediment- 
balance  considerations  lead  to  interesting  conclu- 
sions about  the  effect  of  armoring  and  the  practi- 
cality of  controlling  degradation.  Such  approaches 
can  sometimes  provide  an  independent  check  on 
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sediment  transport  measurements  and  day-by-day 
modelling  based  on  sediment  transport  equations. 
(See  also  W89-02430)  (Author's  abstract) 
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Selective  erosion  in  an  alluvial  channel  reach  for 
which  there  is  no  upstream  sediment  input  can  lead 
to  the  formation  of  a  static  armor  layer.  Such  a 
layer  is  at  rest,  is  coarser  than  the  underlying 
material  and  inhibits  sediment  transport  from  the 
reach.  A  review  of  work  on  the  formation  of  static 
armor  layers  is  presented  in  addressing  the  issues: 
(1)  under  what  conditions  and  by  what  mecha- 
nisms do  static  armor  layers  form,  and  (2)  what  are 
the  relevant  properties  of  a  static  armor  layer  and 
to  what  extent  can  these  be  predicted.  Little 
progress  has  been  made  in  quantitatively  defining 
the  necessary  conditions  for  armoring.  Work  has, 
however,  highlighted  the  major  importance  of  the 
interplay  between  the  distribution  of  applied  shear 
stresses  and  that  of  the  threshold  stresses  associated 
with  particles  in  the  surface  layer.  Laboratory 
observations  do  allow  a  qualitative  description  of 
the  armoring  mechanism  to  be  advanced.  These 
are  discussed  and  include  the  concepts  of  shelter- 
ing and  the  formation  of  discrete  armoring  units 
which  act  to  protect  the  sublayers.  Prediction 
methods  for  static  armor  layer  composition  all 
agree  that  the  layer  coarsens  (median  size  in- 
creases) during  the  selective  erosion  process.  No 
such  agreement  can  be  found  over  the  shape  of  the 
grain  size  distribution.  Both  sampling  difficulties 
and  the  inherently  skewed  shape  of  the  armor  layer 
distribution  are  seen  as  contributing  to  the  confu- 
sion that  abounds.  Examples  of  single-step  and 
multi-step  prediction  methods  are  discussed.  (See 
also  W89-02430)  (Author's  abstract) 
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The  concept  of  hiding  is  used  to  discuss  the  rela- 
tive mobility  of  particles  of  various  sizes  in  poorly 
sorted  fluvial  gravel.  An  analysis  of  bed  load  trans- 
port in  gravel  streams  indicates  that  most  available 
sizes  are  transported  by  flow  equal  to  or  greater 
than  the  mean  annual  flood.  The  size  distribution 
of  the  bed  load  is  similar  to  that  of  the  subsurface 
material,  which  characterizes  the  bulk  of  the  sedi- 
ment stored  in  a  river  reach.  The  material  on  the 
surface  of  a  gravel-bed  stream  is,  however,  typical- 
ly much  coarser  than  either  the  bed  load  or  the 
subsurface  material.  This  coarse  surface  layer,  or 
pavement,  is  present  even  while  most  available 
sizes  are  transported,  and  is  the  agent  for  accom- 
plishing a  near-equalization  of  the  mobility  of  par- 
ticles based  on  the  size  distribution  of  subsurface 
material.  In  particular,  the  relatively  greater  expo- 
sure of  large  surface  particles  to  the  flow  elimi- 
nates most,  but  not  all,  of  the  differences  in  mobili- 
ty between  particles  of  differing  sizes.  Much  of  the 
remaining  difference  is  eliminated  by  the  relative 
abundance  of  the  coarse  particles  in  the  surface 
compared  to  the  small  particles.  Thus,  the  intrinsi- 


cally lower  mobility  of  the  coarse  surface  particles 
is  counterbalanced  by  their  greater  availability  to 
the  flow.  Field  and  laboratory  results  support  this 
hypothesis.  As  the  bed  load  transport  rate  ap- 
proaches zero,  the  pavement  devolves  into  an  even 
coarser  static  armor.  (See  also  W89-02430)  (Au- 
thor's abstract) 
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The  movement  of  sediment  in  stream  systems  is 
influenced  by  a  wide  range  of  factors  including 
variable  source  areas  of  sediment,  transient  flows, 
variable  particle  sizes,  nonuniformity  of  channel 
geometry  and  flow,  and  dynamic/adjusting  chan- 
nels. Variations  of  suspended  sediment  concentra- 
tion are  often  illustrated  in  the  hysteresis  of  sedi- 
ment rating  curves,  seasonal  flushing,  effects  relat- 
ed to  time  rate  changes  in  flow  and  other  patterns. 
A  supply-based  model  is  described  which  is  able  to 
reproduce  the  sediment  concentration  dynamics  of 
complex  storm  hydrographs.  Although  suspended 
load  and  bed  load  are  characteristically  identified 
as  the  two  major  modes  of  sediment  transport  in 
stream  systems,  these  delineations  become  indis- 
tinct for  particles  in  the  range  of  approximately 
0.1-1  mm  in  diameter.  Bed  load  transport  has  high 
temporal  and  spatial  variability,  making  accurate 
prediction  difficult  with  hydraulically-based  bed 
load  formulae.  Part  of  this  variability  may  be  asso- 
ciated with  local  aggradation  and  degradation  of 
the  bed  during  high  flow  events.  Research  needs 
are  identified  that  may  ultimately  improve  our 
capability  to  predict  suspended  sediment  and  bed 
load  sediment  transport  in  streams  more  accurate- 
ly. (See  also  W89-02430)  (Author's  abstract) 
W89-02443 


INVESTIGATION  OF  SEDIMENT  ROUTING 
BY  SIZE  FRACTIONS  IN  A  GRAVEL-BED 
RIVER, 

Simons,  Li  and  Associates,  Inc.,  Fort  Collins,  CO. 
R.  M.  Li,  and  W.  T.  Fullerton. 
IN:    Sediment   Transport   in   Gravel-Bed    Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  421-450, 
7  fig,  2  tab,  1 1  ref. 

Descriptors:  'Alluvial  channels,  'Model  studies, 
♦Sediment  transport,  'Particle  size,  'Stream  degra- 
dation, 'Channel  erosion,  'Fluvial  sediments, 
Mathematical  studies,  Case  studies,  Sensitivity 
analysis,  Arizona,  Sediment  discharge,  Sediment 
erosion,  Sediment  load,  Gravel,  Aggradation. 

A  method  of  routing  sediments  by  size  fraction  for 
computer  simulation  of  channel  aggradation  and 
degradation  in  gravel-  and  cobble-bed  rivers  is 
described.  A  model  using  the  sediment-routing 
methodology  coupled  with  the  US  Army  Corps  of 
Engineers'  HEC-2  water-surface  profile  model  is 
presented.  The  model  determines  the  bed  response 
to  the  passage  of  the  flood.  A  case  study  of  the 
model  applied  to  the  Salt  River  in  Phoenix,  Arizo- 
na, is  presented.  The  case  study  is  used  to  illustrate 


the  sensitivity  of  the  procedure  to  various  methods 
of  modelling  the  armoring  process  and  determining 
sediment  transport  rates.  Two  methods  of  approxi- 
mating the  armoring  process,  in  addition  to  differ- 
ent sediment  transport  relationships,  are  used  to 
determine  sediment  transport  rates.  (See  also  W89- 
02430)  (Author's  abstract) 
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Data  collected  in  steep  flumes  and  rivers  are  used 
to  identify  existing  bed  load  discharge  equations 
which  are  appropriate  to  mountain  rivers  with 
coarse  sediment.  Flume  data  contributed  by  this 
study  consist  of  measurements  of  flow  parameters, 
sediment  discharge  and  bed  form  development  for 
flows  over  three  different  sediment  beds  (D50  = 
1 1.5,  22.2  and  44.3  mm)  at  a  variety  of  slopes  (S  = 
0.5  to  9%)  and  unit  water  discharges  (q  =  0.017  to 
0.417  sq  m/sec).  Combined  with  other  flume  and 
field  data  they  show  that  initiation  of  bed  load 
transport  can  be  predicted  by  the  Schoklitsch  ap- 
proach (based  on  critical  water  discharge),  modi- 
fied to  allow  for  the  effect  of  non-uniform  sedi- 
ment size  distribution.  However,  for  sediments 
with  wide  size  distributions  the  initiation  of  motion 
may  not  involve  movement  of  all  available  sizes. 
The  familiar  Shields  approach  (based  on  constant 
dimensionless  shear  stress)  is  found  to  fail  at  slopes 
S  is  greater  than  or  equivalent  to  1%  and  relative 
submergences  d/D50  is  less  than  or  equivalent  to 
10.  For  bed  load  discharge,  tests  of  the  equations 
of  Ackers  and  White,  Meyer-Peter  and  Muller, 
Smart,  Mizuyama,  Bagnold  and  Schoklitsch  show 
that  the  Schoklitsch  equation  provides  the  most 
accurate  predictions  for  the  flume  data.  This  is 
partly  because  it  does  not  explicitly  involve  depth, 
a  variable  which  is  difficult  to  measure  accurately 
in  steep,  rough  flows.  Tested  against  river  data  the 
Schoklitsch  equation  applies  with  order  of  magni- 
tude accuracy  where  sediment  availability  is  unlim- 
ited (typically  in  channels  with  slopes  where  S  is 
less  than  or  equivalent  to  1%).  However,  it  signifi- 
cantly overpredicts  sediment  discharge  in  the 
smaller  mountain  rivers  where  sediment  availabil- 
ity is  determined  by  sediment  size  distribution  and 
external  supply  effects.  (See  also  W89-02430)  (Au- 
thor's abstract) 
W89-02445 


FIELD  MEASUREMENTS  IN  A  GRAVEL-BED 
RIVER  WHICH  CONFIRM  THE  THEORY  OF 
WHITE  ET  AL., 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
S.  M.  Thompson. 

IN:  Sediment  Transport  in  Gravel-Bed  Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  493-509, 
6  fig,  3  tab,  12  ref. 

Descriptors:  'Alluvial  channels,  'Channel  mor- 
phology, 'Sediment  transport,  'Channel  erosion, 
'Bed  load,  'Mathematical  models,  Sediment  ero- 
sion, Gravel,  Fluvial  sediments,  Sediment  load, 
Flow  velocity,  New  Zealand,  Theoretical  analysis, 
Sediment  discharge. 

Field  measurements  of  channel  geometry,  water 
velocity  and  bed  load  in  the  Ohau  River  offer 
favorable  comparisons  with  the  theory  of  White, 
Bettess  and  Paris.  The  measurements  were  of  many 
channels  formed  by  flows  of  up  to  500  cu  m/sec  in 
gravel  whose  median  particle  size  is  D  =  0.02  m 
and  grading  is  D84/D  =  3.5,  on  a  flood  plain  slope 
of  0.006.  The  bed  load  in  the  river  was  estimated 
from  measurement  of  delta  accretion.  The  theory 
describes  the   process  of  enlargement  of  branch 
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channels  in  this  braided  river.  The  field  measure- 
ments in  the  Ohau  River  have  confirmed  the 
theory  of  White  et  al.  remarkably  well,  although 
they  were  made  for  another  purpose.  As  the  bed  or 
banks  of  a  branch  channel  erode  or  accrete,  the 
channel  shape  develops  towards  that  predicted  by 
the  theory  but  various  factors  limit  its  spatial 
extent  and  temporal  persistence,  such  as:  (1)  re- 
duced inflow  of  water  as  the  river  flow  declines  or 
another  branch  captures  the  flow;  (2)  increased 
inflow  of  sediment  carried  by  relatively  small 
transverse  inflows  of  water  down  the  steep  sides  of 
the  channel;  and  (3)  reduced  outflow  of  sediment 
either  because  the  downstream  water  level  rises  or 
because  an  obstruction  such  as  a  tree  lodges  in  the 
channel.  In  the  complex  morphology  of  the  braid- 
ed Ohau  River,  the  channels  conforming  to  the 
theory  of  White  et  al.  are  the  deepest  and  occupy 
the  lowest  points  on  the  bed.  The  theory  is  applica- 
ble to  all  parts  of  the  river  bed,  although,  at  any 
particular  time  during  a  flood,  only  a  small  part  of 
the  bed  is  occupied  by  flows  in  branch  channels 
with  the  theoretical  proportions.  (See  also  W89- 
02430)  (Geiger-PTT) 
W89-02446 


MOUNTAIN  TORRENT  EROSION, 

Kyoto    Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 
K.  Ashida. 

IN:  Sediment  Transport  in  Gravel-Bed  Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  513-544, 
14  fig,  17ref. 

Descriptors:  *Sediment  transport,  *Bank  erosion, 
•Alluvial  channels,  'Channel  erosion,  *Erosion 
control,  Sediment  load,  Sediment  discharge, 
Streamflow,  Flow  velocity,  Shear  stress,  Bed  load, 
Mathematical  models. 

The  dynamic  behavior  of  a  soil  block  released  by  a 
slope  failure  is  discussed  first,  by  using  mass  and 
momentum  equations;  the  calculation  of  the  critical 
slopes  for  the  initiation  and  cessation  of  motion  and 
the  calculation  of  the  transport  velocity  as  well  as 
the  runout  distance  of  the  soil  block  are  also  pre- 
sented. A  soil  block  will  be  crushed  into  grains  by 
the  shearing  force  due  to  gravity  during  its  move- 
ment and  will  become  transformed  into  a  debris 
flow  under  the  conditions  that  enough  water  to  fill 
the  increased  void  space  is  supplied  and  that  the 
channel  slope  is  steep  enough  to  provide  the  pro- 
pelling force.  The  mechanics  of  a  debris  flow  at  its 
onset  and  during  flow  are  outlined,  and  the  side 
bank  erosion  of  a  stream  channel  composed  of 
sand-clay  mixtures  is  addressed.  The  critical  shear 
stress  for  movement  of  sand  particles  within  mix- 
tures is  discussed  by  introducing  a  cohesive  force 
acting  among  particles  into  the  dynamic  balance 
equation.  A  theoretical  method  for  evaluating  the 
critical  shear  stress  is  presented  for  particles  in 
cohesive  and  non-cohesive  materials  on  both  the 
bed  and  side  slope,  and  the  pickup  rate  of  sediment 
particles  within  cohesive  material  beds  is  formulat- 
ed. The  eroding  process  of  stream  channels  is 
discussed.  It  is  shown  that  the  erosion  rate  can  be 
evaluated  by  integration  of  the  pickup  rate  for  sand 
particles  along  the  entire  stream  bank.  A  formula 
for  predicting  the  bank  erosion  rate  for  both  non- 
cohesive  and  cohesive  materials  is  derived.  Erosion 
and  debris  flow  control  by  structures  is  outlined. 
(See  also  W89-02430)  (Author's  abstract) 
W89-02447 


SEDIMENT  TRANSPORT  IN  STEP-POOL 
STREAMS, 

Ministry  of  Works  and  Development,  Lower  Hutt 

(New  Zealand).  Central  Labs. 

J.  G.  Whittaker. 

IN:   Sediment   Transport   in   Gravel-Bed   Rivers. 

John  Wiley  and  Sons,  New  York.  1987.  p  545-579, 

20  fig.  40  ref. 

Descriptors:  'Alluvial  channels,  'Channel  erosion, 
•Model  studies,  'Sediment  transport,  'Fluvial  sedi- 
ments, 'Channel  morphology,  Sediment  erosion, 
Mathematical  models,  Weirs,  Scour,  Streams,  Sedi- 
ment load,  Bed  load. 

The  step-pool  structure  characteristic  of  some 
steep  mountain  streams  is  described  and  three  step 


types  differentiated.  A  review  of  observations  on 
sediment  transport  in  step-pool  streams  is  present- 
ed. Sediment  for  transport  is  derived  from  a  few 
localized  sites  in  the  stream's  catchment  and  inputs 
into  the  stream  are  usually  of  a  bulk  or  unsteady 
nature.  Sediment  tends  to  be  moved  through  step- 
pool  streams  as  waves.  The  mechanism  of  trans- 
port at  the  scale  of  a  step-pool  unit  is  dictated  by 
the  step-pool  morphology.  Tests  are  described  in 
which  step-pool  systems  were  modelled  by  a  suc- 
cession of  discrete  weirs.  Results  are  presented  for 
the  clear  water  scour  between  the  steps  and  on 
steady  sediment  transport  through  such  an  ideal- 
ized step-pool  system.  A  model  based  on  these 
results  is  presented  which  predicts  the  transport 
through  a  step-pool  system  following  an  unsteady 
input  of  sediment.  Predictions  of  the  model  con- 
firm the  observation  made  in  natural  step-pool 
streams  of  sediment  moving  in  long,  low  waves 
(See  also  W89-02430)  (Author's  abstract) 
W89-02448 


BED  LOAD  TRANSPORT  MEASUREMENTS 
BY  THE  VORTEX-TUBE  TRAP  ON  VIRGINIO 
CREEK,  ITALY, 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-02449 


BED  LOAD  TRANSPORT  IN  DESERT 
FLOODS:  OBSERVATIONS  IN  THE  NEGEV, 

Hebrew  Univ.,  Jerusalem  (Israel).  Inst,  of  Earth 

Sciences. 

A.  P.  Schick,  J.  Lekach,  and  M.  A.  Hassan. 

IN:   Sediment   Transport   in   Gravel-Bed   Rivers. 

John  Siley  and  Sons,  New  York.  1987.  p  617-642,  7 

fig,  4  tab,  25  ref. 

Descriptors:  'Sediment  transport,  'Bed  load,  'De- 
serts, 'Alluvial  channels,  Fluvial  sediments,  Trac- 
ers, Sediment  load,  Alluvial  rivers,  Floods,  Israel, 
Scour,  Sediment  erosion. 

Sediment  transport  in  the  small,  extremely  arid, 
high-relief  catchment  of  Nahal  Yael  in  the  South- 
ern Negev,  Israel  has  been  investigated  over  the 
last  twenty  years  by  field  and  laboratory  studies. 
Coarse  bed  load  provides  one-half  or  more  of  the 
long-term  sediment  yield  of  Nahal  Yael.  Pebbles 
and  cobbles  are  transported,  in  significant  events, 
over  distances  of  15-100  m  per  event,  with  little 
dependence  on  size  and  a  large  variation  between 
individual  particles.  The  important  effect  of  high- 
magnitude,  low-frequency  events  on  the  bed  load 
transport  in  desert  floods  also  in  larger  catchments 
has  been  confirmed  in  the  study  of  the  Wadi  Mikei- 
min  (Sinai)  alluvial  fan,  which  has  been  deposited 
in  a  mid-mountain  stream  junction  by  a  100  year 
flood.  Sampling  of  total  sediment  load  in  an  upland 
tributary  of  Nahal  Yael  during  the  4  hour  long 
event  12A  enabled  an  analysis  which  suggests  that 
bed  load  transport  in  channels  devoid  of  alluvial 
cover  occurs  in  pulses  (waves)  unrelated  to  water 
discharge  characteristics,  but  may  reflect  an  intrin- 
sic feature  of  catchment  dynamics.  The  regular 
spacing  of  pools  and  riffles  and  of  gravel  bars  in 
alluvial  reaches  further  downstream  may  therefore 
be  initiated  from  upstream.  Detailed  three-dimen- 
sional analysis  of  the  bed  load  as  deposited  in  the 
Nahal  Yael  reservoir  by  events  15  and  16  indicated 
deposition  by  a  pulsating  mechanism,  with  pebbly 
material  overlying  finer  grained  deposits.  Numer- 
ous cobble  have  been  deposited  on  top  of  the 
sediment  column  in  the  reservoir.  A  tracing  pro- 
gram of  labelled  coarse  bed  load  has  been  in  oper- 
ation in  Nahal  Yael  since  1965.  Particles  that  travel 
the  greatest  distance  appear  to  have  been  buried  at 
one  time  or  another  during  their  downstream  jour- 
ney. Drawbacks  of  the  tracing  method,  especially 
the  inability  to  locate  particles  completely  embed- 
ded in  the  scour  layer,  have  prompted  a  search  for 
alternatives.  The  method  ultimately  selected  and 
successfully  employed  in  Nahal  Hebron  is  based  on 
magnetic  labelling.  Detection  is  possible  to  a  depth 
of  up  to  60  cm.  This  resulted  in  a  significant 
increase  of  the  recovery  rate  from  about  50  to  95% 
per  flood  event.  (See  also  W89-02430)  (Author's 
abstract) 
W 89-02450 


INFLUENCE  OF  LARGE  SUSPENDED-SEDI- 
MENT CONCENTRATIONS  IN  RIVERS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  B.  Bradley,  and  S.  C.  McCutcheon. 

IN:   Sediment   Transport   in   Gravel-Bed   Rivers. 

John  Wiley  and  Sons,  New  York.  1987.  p  645-689, 

1 1  fig,  3  tab,  62  ref. 

Descriptors:  'Alluvial  channels,  'Mud  flows,  'Bed 
load,  'Suspended  load,  'Sediment  transport,  Sus- 
pended sediments,  Channel  erosion,  Sediment  load, 
Flow  velocity,  Sedimentation,  Case  studies,  Sedi- 
ment erosion,  Sediment  discharge,  Mathematical 
models. 

The  need  to  understand  and  predict  flows  that 
carry  large  sediment  loads  has  become  acute  in  the 
United  States  over  the  past  few  years.  In  part,  this 
results  from  intensified  land  development  and  ur- 
banization of  less  desirable  land  on  or  near  steep 
slopes.  Subsequently,  flows  with  large  concentra- 
tions of  suspended  sediment  have  caused  extensive 
property  damage  and  loss  of  life  during  recent 
years  in  the  San  Francisco  Bay  area,  in  the  Wa- 
satch Mountains  of  Utah,  and  near  volcanic  Mount 
St.  Helens.  To  aid  in  the  understanding  of  these 
flows,  ways  of  classifying  such  flows  are  explored, 
and  variations  in  fluid  and  sediment  properties, 
velocity,  resistance,  and  transport  in  open-channel 
flows  is  described.  Over  the  full  range,  classifica- 
tion by  sediment  content  is  of  limited  use.  Changes 
in  fluid  and  sediment  properties  are  not  well  under- 
stood for  the  more  concentrated  flows.  Also  meth- 
ods to  predict  velocity,  resistance,  transport,  and 
morphology  are  not  well  developed.  A  case  histo- 
ry of  the  Mount  St.  Helens  sedimentation  problem 
is  presented  to  illustrate  some  of  these  shortcom- 
ings. (See  also  W89-02430)  (Author's  abstract) 
W89-02451 


SUSPENDED  LOAD  IN  GRAVEL-BED 
RIVERS:  UK  EXPERIENCE, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling,  and  B.  W.  Webb. 
IN:   Sediment   Transport   in   Gravel-Bed   Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  691-732, 
1 1  fig,  8  tab,  54  ref. 

Descriptors:  'United  Kingdom,  'Suspended  sedi- 
ments, 'Sediment  load,  'Suspended  load,  'Alluvial 
channels,  'Sediment  transport,  Mathematical 
models,  Bed  load,  Gravel,  Sediment  yield,  Clay, 
Silt,  Sediment  erosion,  Model  studies. 

In  the  absence  of  a  national  suspended-sediment 
monitoring  network,  results  from  localized  re- 
search investigations  have  been  collated  to  make 
some  generalizations  concerning  suspended  sedi- 
ment transport  by  United  Kingdom  (UK)  rivers. 
Annual  yields  are  low  by  world  standards  and 
range  from  <  1  to  nearly  500  tons/sq  km/yr. 
Suspended  sediment  concentrations  in  British 
rivers  are  also  relatively  low,  rarely  exceeding 
5000  mg/1  and  often  not  rising  above  500  mg/1. 
Relatively  little  information  is  generally  available 
on  the  properties  of  suspended  sediment  in  the  UK, 
but  existing  data  suggest  that  silt  (2-62  microns) 
and  clay  (<  2  microns)  fractions  dominate  parti- 
cle-size distributions  and  that  the  organic  matter 
content  is  typically  10-30%.  More  detailed  discus- 
sion of  suspended-sediment  dynamics  of  gravel  bed 
rivers  in  Britain  is  based  on  the  results  from  a 
seventeen-year  investigation  of  the  River  Exe 
(1500  sq  km)  in  Devon.  Manual  sampling  and 
continuous  recording  via  photoelectric  turbidity 
meters  at  thirteen  sites  within  this  catchment  have 
indicated  that  suspended-sediment  concentration 
dynamics  are  characterized  by  seasonal  and  storm- 
period  hysteresis,  and  that  sediment  transport  is 
more  strongly  influenced  by  sediment  availability 
than  by  transport  energy.  Detailed  sediment  data 
have  stressed  the  importance  of  time-variant  sedi- 
ment supply  and  have  also  been  used  to  show  that 
traditional  procedures  for  calculating  sediment 
transport,  based  on  the  construction  of  rating 
curves  from  infrequent  samples,  may  produce  esti- 
mates lacking  in  both  accuracy  and  precision. 
Problems  of  estimating  sediment  yield  reflect  the 
bias  of  transport  towards  episodic  high  flows  and 
magnitude   and   frequency   analyses   indicate   that 
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50%  of  the  suspended-sediment  load  is  removed  in 
only  0.2%  of  the  study  period  at  some  sites.  (See 
also  W89-02430)  (Author's  abstract) 
W89-02452 


ENERGY  DISSIPATION  RATE  APPROACH  IN 
RIVER  MECHANICS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

C.  T.  Young. 

IN:    Sediment   Transport   in   Gravel-Bed   Rivers. 

John  Wiley  and  Sons,  New  York.  1987.  p  735-766, 

6  fig,  3  tab,  45  ref. 

Descriptors:  'Sediment  transport,  'Alluvial  chan- 
nels, 'Sediment  discharge,  'Channel  morphology, 
•Energy  dissipation,  Sand,  Gravel,  Flow  friction, 
Mathematical  models,  Theoretical  analysis. 

The  rate  of  energy  dissipation  of  flowing  water  in 
a  natural  river  should  be  related  to  the  rate  of 
work  being  done  in  transporting  sediment  and 
forming  the  channel  geometry  and  profile.  This 
concept  can  be  applied  to  the  development  of 
sediment  transport  equations  and  the  determination 
of  alluvial  channel  geometry  and  profile.  There  are 
two  schools  of  thought  on  the  application  of  this 
concept  to  sediment  transport.  The  stream  power 
approach  uses  the  power  dissipation  per  unit  bed 
area,  while  the  unit  stream  power  approach  refers 
to  the  power  dissipation  per  unit  weight  of  water. 
A  review  and  evaluation  of  equations  derived  from 
the  two  concepts  is  made  to  determine  their  appli- 
cations to  sand  and  gravel  transport.  The  theory  of 
minimum  rate  of  energy  dissipation  and  its  simpli- 
fied versions  can  be  applied  to  explain  the  variation 
of  channel  geometry  and  profile.  There  are  differ- 
ent means  by  which  a  river  can  minimize  its  rate  of 
energy  dissipation.  These  include,  but  are  not  limit- 
ed to,  the  adjustment  of  roughness,  sediment  dis- 
charge, channel  geometry  and  profile.  A  review 
and  comparison  of  the  extremal  theories  and  hy- 
potheses based  on  minimum  rate  of  energy  dissipa- 
tion, maximum  sediment  discharge  and  maximum 
friction  factor  is  made  to  evaluate  the  relationships 
between  them  and  their  limits  of  applications.  (See 
also  W89-02430)  (Author's  abstract) 
W89-02453 


EXTREMAL  HYPOTHESES  APPLIED  TO 
RIVER  REGIME, 

Hydraulics  Research  Ltd.,  Wallingford  (England). 
R.  Bettess,  and  W.  R.  White. 

IN:  Sediment  Transport  in  Gravel-Bed  Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  767-789, 
3  fig,  21  ref.  Department  of  the  Environment  (UK) 
Contract  PECD  7/6/29-204/83. 

Descriptors:  'Sediment  transport,  'Alluvial  chan- 
nels, 'Channel  morphology,  'Sediment  erosion, 
Mathematical  models,  Sediment  load,  Bed  load, 
Sediment  erosion,  Theoretical  analysis,  Stream- 
flow,  Flow  friction,  Energy  dissipation,  Gravel, 
Model  studies. 

Regime  theories  are  used  to  predict  the  shape  of 
stable  alluvial  channels.  The  first  such  theories 
were  entirely  empirically  based  on  extensive  field 
measurements.  Recent  developments  in  our  knowl- 
edge of  sediment  transport  processes  in  alluvial 
channels,  however,  have  introduced  the  possibility 
of  developing  regime  theories  based  on  equations 
describing  these  fundamental  processes.  Frequent- 
ly an  extremal  hypothesis,  such  as  minimum  stream 
power  or  maximum  sediment  concentration,  is  in- 
voked to  enable  the  complete  system  to  be  deter- 
mined. It  is  assumed  that  the  channel  dimensions 
adjust  to  maximize  or  minimize  the  value  of  some 
appropriate  functional.  Various  proposed  extremal 
hypotheses  are  discussed  and  their  predictions  in 
terms  of  channel  shape  are  compared.  The  effect  of 
using  the  various  hypotheses  with  different  sedi- 
ment transport  relationships  is  also  considered. 
(See  also  W89-02430)  (Author's  abstract) 
W89-02454 


PROBLEMS  OF  BED  LOAD  TRANSPORT  IN 
BRAIDED  GRAVEL-BED  RIVERS, 

Lincoln  Coll.,  Canterbury  (New  Zealand).  Dept. 
of  Agricultural  Engineering. 


T.  R.  H.  Davies. 

IN:  Sediment  Transport  in  Gravel-Bed  Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  793-828, 
3  fig,  36  ref. 

Descriptors:  'Alluvial  channels,  'Model  studies, 
'Channel  morphology,  'Sediment  transport,  'Bed 
load,  'Sediment  load,  Sediment  erosion,  Mathe- 
matical models,  Stochastic  process,  Numerical 
analysis,  Gravel,  Model  studies,  New  Zealand. 

Braided  gravel-bed  rivers  are  important  for  agri- 
culture, hydropower,  fisheries,  recreation  and  the 
environment  in  New  Zealand.  These  values  are 
sensitive  to  the  braided  character  of  the  river, 
which  is  strongly  related  to  bed  load  transport. 
Bed  load  and  morphological  changes  due  to  engi- 
neering or  other  development  must  be  predicted 
before  the  river's  response  can  be  evaluated  and 
detrimental  repercussions  minimized.  The  major 
problems  are  associated  with  the  measurement  and 
prediction  of  bed  load  transport  rate  and  river 
morphology.  These  problems  are  underlain  by  the 
fundamental  difficulty  of  describing  the  variability 
of  the  system.  Previous  field  studies  indicate  mas- 
sive variability  in  the  hydraulic  characteristics  of 
braided  rivers,  with  few  clear  trends.  Bed  load 
calculations  have  previously  been  based  on  point 
measurements,  sediment  budgets  and  stochastic 
data  input  to  a  bed  load  equation;  relative  bed  load 
capacity  has  also  been  related  to  total  stream 
power.  Prototype  bed  load  data  to  test  these  calcu- 
lations are  very  sparse  and  unreliable  due  to  sam- 
pling difficulties.  The  feasibility  of  modelling  the 
hydraulic  processes  characteristic  of  braided  rivers 
has  been  demonstrated  by  laboratory  studies,  how- 
ever. Conventional  bed  load  prediction  methods 
fail  due  to  the  huge  quantity  of  field  data  needed  to 
describe  the  distribution  of  depths,  slopes,  veloci- 
ties and  sediments  in  a  braided  river.  Bed  load  may 
correlate  in  black-box  fashion  with  total  stream 
power,  but  hydraulic  variability  is  likely  to  influ- 
ence this  correlation.  Stochastic  input  data  genera- 
tion needs  a  large  body  of  field  data  to  establish  the 
statistical  data  parameters  with  characteristic  scale 
modelling,  apparently  the  only  possible  way  to 
acquire  realistic  bed  load  data.  Quantification  of 
river  behavior  may  be  achieved  using  numerical 
data  on  channel,  or  bar,  pattern  evolution  from 
digital  image  analysis.  This,  the  only  readily  re- 
corded braided  river  parameter,  might  be  a  useful 
surrogate  for  morphological  variation,  and  might 
be  used  to  calibrate  a  black-box  bed  load  predictor 
if  model  bed  load  data  and  channel  patterns  are 
shown  to  be  realistic.  (See  also  W89-02430)  (Au- 
thor's abstract) 
W89-02455 
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Descriptors:  'Alluvial  channels,  'Sediment  trans- 
port, 'Bed  load,  'Channel  morphology,  River 
beds,  Mathematical  models,  Numerical  analysis, 
Fluvial  sediments,  Sediment  load,  Flow  friction, 
Flow  velocity,  Model  studies. 

In  gravel-bed  rivers  the  bed  material  moves  only  as 
bed  load.  From  laboratory  experiments  it  is  gener- 
ally accepted  that  the  material  which  is  transport- 
ed as  bed  load  constitutes  a  layer  which  is  one 
grain  size  thick.  In  prototype  rivers  the  transport 
mechanism  may  be  similar  to  that  in  narrow  (usual- 
ly artificially  trained)  channels  which  possess  plane 
beds.  However,  many  of  these  channels  exhibit  the 
well  known  feature  of  alternate  bars.  In  such  rivers 
there  is  a  strong  interaction  between  bar  migration 
and  bed  load  transport.  Since  a  similar  interaction 
exists  in  natural  braided  or  meandering  channels, 
the  effect  of  alternate  bar  formation  on  bed  load 
transport  can  be  taken  to  be  a  model  of  the  more 
general  process.  It  is  important  to  know  for  which 
channels  bar  migration  may  affect  the  bed  load 
transport  rate.  Criteria  for  predicting  alternate  bar 
formation  have  been  developed  which  are  func- 


tions of  channel  geometry,  flow  parameters  and 
bed  material  characteristics.  The  effect  of  bar  for- 
mation on  flow  resistance  is  discussed,  since  form 
resistance  reduces  transport  capacity.  Bar  migra- 
tion rates  and  bar  height  are  correlated  to  at  least 
part  of  the  bed  load  transport  rate.  Bar  height  is 
basically  a  function  of  channel  width  and  grain 
size.  Bar  migration  rate  is  a  parameter  which  can 
easily  be  detected  in  the  prototype.  Part  of  the  bed 
load  moves  along  the  channel  thalweg  without 
affecting  bar  migration.  However,  only  the  part 
involved  in  bar  migration  should  be  seen  as  an 
indicator  of  river  bed  changes.  Since  bars  are  also 
sediment  storage  areas,  and  bar  height  influences 
bed  load  transport  velocity,  bar  formation  may 
slow  down  river  bed  evolution.  This  factor  may 
have  to  be  considered  in  the  numerical  modelling 
of  rivers.  (See  also  W89-02430)  (Author's  abstract) 
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RESERVOIR  SEDIMENTATION  AND  INFLU- 
ENCE OF  FLUSHING, 
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Descriptors:  'Sedimentation,  'Sediment  transport, 
'Silting,  'Reservoir  silting,  'Flushing,  Sediment 
erosion,  Numerical  analysis,  Mathematical  models, 
Developing  countries,  Case  studies,  Reservoir  op- 
eration, Erosion  control. 

There  are  many  reservoirs  which  can  no  longer 
perform  their  design  function  because  much  of 
their  original  live  storage  volume  has  been  filled  by 
sediment.  Detailed  consideration  of  reservoir  sedi- 
mentation is  needed,  in  respect  to  both  existing  and 
proposed  reservoirs,  to  predict  the  loss  of  available 
storage  as  a  function  of  time,  the  distribution  of 
deposition  and  the  prospects  of  extending  the  ef- 
fective life  of  the  project  by  flushing  through  low- 
level  outlets.  Such  sediment  studies  have  to  be 
integrated  with  economic  and  operational  studies 
of  the  project  to  determine  an  acceptable  flushing 
routine.  Investigation  of  reservoir  sedimentation 
can  be  at  several  levels  of  detail,  starting  from 
basic  consideration  of  mean  annual  sediment 
supply  in  relation  to  reservoir  volume,  through 
empirical  methods  of  assessing  trap  efficiency,  to 
sophisticated  computational  modelling  of  the  full 
operation  routines  with  varying  flows,  a  range  of 
sediment  sizes  and  functions  for  sediment  trans- 
port, deposition  and  erosion.  The  available  meth- 
ods are  reviewed  and  set  out  in  the  context  of  case 
studies.  Examples  of  sediment  yield  curves  illus- 
trate the  need  for  reliable  field  information  on 
sediment  supply.  The  role  of  mathematical  and 
physical  models  is  explained,  including  recent  de- 
velopments of  numerical  simulations  and  their  ap- 
plication to  reservoirs  in  Pakistan,  Algeria  and 
elsewhere.  The  practical  problems  arising  from 
reservoir  sedimentation  are  explained  by  reference 
to  examples  and  case  studies,  including:  (1)  loss  of 
storage  and  consequent  loss  of  yield;  (2)  increased 
upstream  flooding;  (3)  blockage  of  intakes;  (4)  ab- 
rasion of  turbines;  (5)  impact  on  downstream  river 
regime.  The  way  in  which  sluicing  through  low- 
level  outlets  may  be  used  to  mitigate  these  adverse 
effects  is  examined  in  the  framework  of  operational 
and  economic  criteria,  taking  account  of  changes 
in  reservoir  level  and  loss  of  output  from  hydro- 
power.  (See  also  W89-02430)  (Author's  abstract) 
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Descriptors:  'Sediment  transport,  'Hydroelectric 
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ronmental impact  statement,  Sedimentation,  Dam 
design,  Aggradation,  Erosion  control. 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


Design  problems  in  gravel-bed  rivers  in  Alaska  are 
discussed  using  the  Susitna  Hydroelectric  Project 
on  the  Susitna  River  and  the  Galena  Erosion  Con- 
trol Project  on  the  Yukon  River  as  examples.  The 
anticipated  construction  and  operation  of  the 
Watana  and  Devil  Canyon  dams  on  the  Susitna 
River  will  significantly  change  the  flow  regime 
and  perturb  the  existing  conditions  of  the  river.  A 
study  has  been  made  to  estimate  potential  deposi- 
tion of  sediments  in  the  reservoirs  for  the  reach 
upstream  from  the  dams.  Results  indicate  that  sedi- 
mentation in  the  reservoirs  will  not  significantly 
reduce  their  useful  capacity  within  100  years  of 
operation.  For  the  reach  downstream  from  the 
dams,  studies  were  made  to  estimate  potential  deg- 
radation and  aggradation.  Results  indicate  that 
there  would  be  minor  degradation  for  the  50  mile 
reach  between  Devil  Canyon  and  the  confluence 
with  a  major  glacial  tributary,  the  Chulitna  River, 
and  that  there  would  be  some  aggradation  down- 
stream from  the  confluence.  Other  problems  dis- 
cussed include  seepage  and  piping,  abrasion  of 
concrete  surface  and  hydromachineries,  sedimenta- 
tion in  diversion  tunnels  and  effects  on  tailwater  by 
aggradation  and  degradation.  Erosion  control 
structures  are  being  extended  upstream  on  the 
Galena  River  to  prevent  flanking  of  structures 
built  in  the  early  1960s,  and  to  extend  protection  to 
a  new  town  site.  The  major  erosion  process  ap- 
pears to  be  niching  and  slumping  of  the  upper 
bank.  The  long-term  erosion  rate  through  the  bend 
is  relatively  constant,  averaging  3-5.5  m/yr  over 
the  period  from  1963  to  1983.  However,  a  combi- 
nation of  waves  and  high  water  has  caused  erosion 
rates  of  up  to  13.7  m  in  3  days.  An  analysis  of 
erosion  processes  occurring  along  the  bend  has 
been  conducted  for  the  period  from  break-up  to 
freeze-up.  The  effects  of  permafrost  and  massive 
ice  have  also  been  assessed.  Erosion  control  struc- 
tures have  been  designed  for  the  transition  area 
between  the  existing  structure  (no  erosion)  and  the 
natural  bank  (about  3.6-4.6  m/yr  of  erosion).  A 
feasibility  study  is  being  conducted  to  determine 
the  optimum  design  for  extending  the  structures 
further  upstream.  (See  also  W89-02430)  (Author's 
abstract) 
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TIME-VARYING  STOCHASTIC  MODEL  OF 
THE  FREQUENCY  AND  MAGNITUDE  OF 
BED  LOAD  TRANSPORT  EVENTS  IN  TWO 
SMALL  TROUT  STREAMS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

P.  A.  Carling,  and  M.  A.  Hurley. 

IN:    Sediment   Transport   in   Gravel-Bed    Rivers. 

John  Wiley  and  Sons,  New  York.  1987.  p  897-920 

7  fig,  4  tab,  26  ref. 

Descriptors:  'Alluvial  channels,  *Model  studies, 
'Bed  load,  'Sediment  transport,  'Sediment  ero- 
sion, 'Stochastic  process,  Mathematical  models, 
Channel  morphology,  Runoff,  Poisson  ratio,  Re- 
gression analysis.  Model  studies,  Streams,  United 
Kingdom. 

In  gravel-bedded  streams  in  the  Pennine  uplands  of 
the  United  Kingdom  most  bed  load  movement 
occurs  episodically  during  short  discrete  runoff 
events.  A  two-part  model  is  fitted  to  the  frequency 
and  magnitude  of  bed  load  mass-transport  events  in 
two  small  trout  streams.  A  time-varying  Poisson 
process  is  fitted  to  event  timings,  with  Poisson  rate 
varying  continuously  in  a  seasonal  pattern  superim- 
posed upon  an  overall  decline  symptomatic  of 
short-term  climatic  change.  Event  magnitude  is 
described  by  a  regression  model  containing  stream 
peak  discharge  and  an  autoregressive  moving  aver- 
age error  structure.  The  two-part  model  is  fitted 
initially  to  data  from  one  stream  and  its  general 
applicability  tested  by  refitting  it  to  data  from  the 
second  stream.  With  some  minor  reservations,  the 
model  fits  well  the  data  from  both  streams.  The 
resultant  model  parameters  and  the  variables  con- 
sidered in  formulating  the  model  are  interpreted, 
where  applicable,  within  a  geomorphological  con- 
text. Important  ecological  consequences  and  the 
possibilities  for  future  development  of  predictive 
models  are  also  discussed.  (See  also  W89-02430) 
(Author's  abstract) 
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Descriptors:  'Instream  flow  demand,  'Alluvial 
channels,  'Fisheries,  'Minimum  flow,  'Colorado, 
'Sediment  load,  'Sediment  transport,  Mathemati- 
cal models,  Streamflow,  Case  studies,  Discharge 
hydrographs,  Sand,  Sediment  discharge,  Aquatic 
habitats. 

The  U.  S.  Department  of  the  Interior  initiated 
studies  in  1982  to  determine  a  minimum  streamflow 
that  would  maintain  the  existing  aquatic  habitat  in 
the  Yampa  River  in  Dinosaur  National  Monument, 
Colorado.  The  study  focused  on  the  habitat  needs 
of  the  endangered  Colorado  squawfish  (Ptcyho- 
cheilus  lucius)  which  spawned  in  a  short  reach  of 
the  river.  The  concern  for  habitat  maintenance 
arose  from  the  realization  that  a  possible  reduction 
or  alteration  in  the  existing  flows  may  result  in  a 
change  of  substrate  conditions  required  for  suc- 
cessful Colorado  squawfish  reproduction.  The  con- 
cept of  a  minimum  streamflow  hydrograph  was 
proposed  to  preserve  the  existing  cobble  substrate 
in  the  presence  of  the  substantial  sand  load  trans- 
ported by  the  river.  Ideally,  a  minimum  stream- 
flow  hydrograph  should  encompass  a  range  of 
discharges  which  will  transport  the  bulk  of  the 
annual  sediment  load,  inundate  the  active  channel 
area,  maintain  the  existing  substrate  characteristics 
and  sustain  the  dynamic  processes  forming  the 
integral  features  of  the  channel.  The  minimum 
streamflow  hydrograph  for  the  Yampa  River  was 
designed  from  the  results  of  a  two-year  field  data 
collection  program,  a  physical  model,  laboratory 
simulation  of  flows  on  a  cobble  substrate  and  a 
mathematical  model  simulation  of  sediment  trans- 
port. Its  components  included:  a  baseflow  of  367 
cu  ft/sec  (10  cu  m/sec),  rising  and  recessional 
limbs,  and  a  peak  discharge  of  1 1,500  cu  ft/sec  (325 
cu  m/sec).  Investigations  of  cobble  mobilization 
and  sand  transport  processes  over  coarse-grained 
substrate  were  conducted  during  the  study.  The 
long-term  effects  of  reduced  discharge  on  critical 
habitat  are  discussed.  (See  also  W89-02430)  (Au- 
thor's abstract) 
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Descriptors:  'Sediment  transport,  'Mine  wastes, 
'Sediment  discharge,  'Path  of  pollutants,  Sedi- 
ment load,  Model  studies,  Sedimentation,  Algo- 
rithms, Suspended  sediments,  Hydrological  data 
collections. 

Since  its  earliest  days,  the  Ok  Tedi  mining  project 
has  been  influenced  by,  and  has  had  an  influence 
on,  the  sediment  transport  loads  and  capacities  of 
streams  in  the  area.  Initial  assessments  were  based 
on  very  limited  information  on  both  the  natural 
system  and  the  project  development  plans.  Against 
a  background  of  on-going  data  collection  efforts, 
successive  assessments  have  utilized  an  improved 
understanding  of  the  natural  system  and  contribut- 
ed to  an  improved  definition  of  development  sce- 
narios. A  wide  range  of  river  characteristics  is 
encountered  in  and  downstream  of  the  mine  area. 
In  addition,  it  has  been  necessary  to  make  decisions 
between  the  benefits  of  sophisticated  methods  and 
the  poor  quality  of  input  data.  An  examination  of 
the  various  assessments  reveals  the  need  to  main- 
tain flexibility  in  the  selection  of  methods,  carefully 
matching  transport  equations  and  computational 
algorithms  to  the  reach  characteristics,  the  data 
available  and  the  purpose  of  the  assessments.  The 
experience  of  sediment  transport  assessments  at  Ok 
Tedi   provides   guidelines   for   the   application   of 


methods  based  on  sediment  characteristics,  repre- 
sentative reaches,  sediment  routing  routines  and 
physical   modelling.   (See   also   W89-02430)  (Au- 
thor's abstract) 
W89-02461 


MODELLING      FLUVIAL      PROCESSES      IN 
STREAMS  WITH  GRAVEL  MINING, 
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Descriptors:  'Sediment  discharge  data,  'Urban 
runoff,  Bridge  design,  Suspended  sediment,  Alaska, 
Anchorage. 

Streamflow  and  suspended-sediment  data  were  col- 
lected at  three  sites,  two  upstream  and  one  down- 
stream from  the  proposed  bridge  construction  site 
in  Anchorage,  Alaska.  Immediately  downstream 
from  the  study  reach,  the  creek  enters  Campbell 
Lake,  an  artificial  impoundment  in  which  sedimen- 
tation is  becoming  of  concern  to  recreational  users 
and  lakeside  residents.  (USGS) 
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SUSPENDED  SEDIMENT  IN  STREAMS  NEAR 
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Washington. 

Vertical  profiles  of  high  suspended-sediment  con- 
centrations and  high  velocities  in  stream  near 
Mount  St.  Helens  were  measured  between  January 
1981  and  May  1986  at  seven  gaging  stations.  Data- 
collection  methods  are  described  and  the  numeri- 
cal data  are  tabulated  and  plotted.  Values  for  the 
exponent  of  the  sediment-distribution  equation 
were  computed  for  several  sand-size  ranges  using 
the  least  squares  method.  Logarithms  of  concentra- 
tion of  a  size  class  at  various  depths  (y)  are  plotted 
versus  the  logarithms  of  D-y/y  (D  =  flow  depth). 
The  ratio  of  point  velocity  to  mean  velocity  is 
plotted  versus  normalized  depth.  Selected  plots  of 
the  logarithms  of  concentration  of  fine  sand  (0.125 
to  0.250  millimeters)  versus  normalized  depth 
(height  above  streambed/depth)  show  the  vertical 
distribution  of  a  predominant  sediment-size  range. 
(USGS) 
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HYDROLOGIC  DATA  FOR  COMPUTATION 
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suspended  load,  'Sediment  transport,  Data  collec- 
tions, Hydrologic  data,  Regression  analysis. 

Sources  of  sediment  data  collected  by  several  gov- 
ernment agencies  through  water  year  1984  are 
summarized  for  Colorado.  The  U.S.  Geological 
Survey  has  collected  suspended-sediment  data  at 
243  sites;  these  data  are  stored  in  the  U.S.  Geologi- 
cal Survey's  water  data  storage  and  retrieval 
system.  The  U.S.  Forest  Service  has  collected  sus- 
pended-sediment and  bedload  data  at  an  additional 
225  sites,  and  most  of  these  data  are  stored  in  the 
U.S.  Environmental  Protection  Agency's  water- 
quality-control  information  system.  Additional  un- 
published sediment  data  are  in  the  possession  of  the 
collecting  entities.  Annual  suspended-sediment 
loads  were  computed  for  133  U.S.  Geological 
Survey  sediment-data-collection  sites  using  the 
daily  mean  water-discharge/sediment-transport- 
curve  method.  Sediment-transport  curves  were  de- 
rived for  each  site  by  one  of  three  techniques:  (1) 
Least-squares  linear  regression  of  all  pairs  of  sus- 
pended-sediment and  corresponding  water-dis- 
charge data,  (2)  least-squares  linear  regression  of 
data  sets  subdivided  on  the  basis  of  hydrograph 
season;  and  (3)  graphical  fit  to  a  logarithm-loga- 
rithm plot  of  data.  The  curve-fitting  technique 
used  for  each  site  depended  on  site-specific  charac- 
teristics. Sediment-data  sources  and  estimates  of 
annual  loads  of  suspended,  bed,  and  total  sediment 
from  several  other  reports  also  are  summarized. 
(USGS) 
W89-02604 


CONTRIBUTION  TO  COMPUTATION  OF 
SEDIMENTATION  OF  SOLIDS  IN  HORIZON- 
TAL-SEDIMENTATION BASINS  (EIN  BEI- 
TRAG  ZUR  BERECHNUNG  DER  SEDIMENTA- 
TION VON  FESTSTOFFEN  IN  HORIZONTAL 
DURCHSTROMTEN  SANDFANGEN), 
Hochschule  der  Bundeswehr  Muenchen,  Neubi- 
berg  (Germany,  F.R.).  Inst,  fuer  Wasserwesen. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-02711 


APPLICATION  OF  CS-137  TECHNIQUES  TO 
PROBLEMS  OF  SEDIMENT  REDISTRIBU- 
TION IN  SUNGAI  LUI  REPRESENTATIVE 
BASIN,  SELANGOR,  MALAYSIA:  PART  I. 

Unit  Tenaga  Nuklear,  Bangi  (Malaysia). 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-701594. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
November  1982.  5p,  2  fig,  1  tab,  2  ref.  IAEA 
Regional  Cooperative  Agreement  MAL  2623/RI/ 
AG. 

Descriptors:  'Sediment  transport,  'Sediment  dis- 
tribution, 'Cesium  radioisotopes,  'Radioactive 
tracers,  Radioisotopes,  Tracers,  Soil  profiles,  Ma- 
laysia, Tracers,  Silting. 

Since  the  beginning  of  the  nuclear  age,  Cesium- 137 
(137-Cs)  has  become  part  of  the  world's  ecosystem. 
137-Cs  is  produced  by  nuclear  explosions,  and  is 
carried  from  the  atmosphere  to  ground  by  rainfall. 
On  reaching  the  earth's  surface,  137-Cs  becomes 
strongly  adsorbed  in  soil  profiles  and  is  concentrat- 
ed predominantly  in  the  surface  layer,  particularly 
in  clayey  soils.  Systematic  measurements  of  137-Cs 
levels  allow  for  accurate  estimates  to  be  made  of 
the  cumulative  effects  of  soil  redistribution  over 
the  past  25  years.  137-Cs  activities  in  soils  ranged 
from  1.3  to  6.8  MBq/gm  sample  and  they  could 
still  be  detected  even  up  to  20  cm  depth.  The 
highest  activity  of  137-Cs  was  observed  at  loca- 
tions at  about  3  cm  depth.  On  the  basis  of  this 
result,  an  estimated  rate  of  sediment-accumulation 
in  the  area  was  calculated  to  be  about  0.53  cm/ 
year.  (Lantz-PTT) 
W89-02712 


KROSION  AND  SEDIMENTATION, 


Exeter  Univ.  (England).  Dept.  of  Geography. 
B.  W.  Webb. 

IN:  Hydrology  2000.  International  Association  of 
Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 
lingford,  England.  IAHS  Publication  No.  171, 
1987.  p  51-62. 

Descriptors:  'Erosion,  'Sedimentation,  'Research 
priorities,  Hydrologic  studies,  Rivers,  Channel  ero- 
sion, Sediment  transport,  Solute  transport,  Denu- 
dation, Future  planning. 

The  development  erosion  and  sedimentation  stud- 
ies up  to  the  present  is  reviewed  and  likely  future 
research  activities  are  discussed.  Previous  studies 
have  involved  suspended  and  dissolved  substance 
transport  by  rivers,  mass  movements  (slides,  debris 
flows),  and  models  to  predict  upland  erosion.  In 
the  future  more  basic  data  on  erosion  and  sedimen- 
tation will  be  needed;  improved  methods  of  data 
acquisition  will  be  developed;  and  increased  em- 
phasis is  likely  to  be  given  to  biological  factors. 
(See  also  W89-02717)  (Lantz-PTT) 
W89-02723 


CHEMICAL    WEATHERING    OF    THE    EAST 
YORKSHIRE  CHALK, 

London   Univ.   (England).   Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-02731 


KARST   WATER   TEMPERATURE   AND  THE 
SHAPING  OF  MALHAM  COVE,  YORKSHIRE, 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02737 


CHEMICAL  EROSION  IN  TOWER  KARST 
TERRAIN,  KINTA  VALLEY,  PENINSULAR 
MALAYSIA, 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales). 
Dept.  of  Geography. 
J.  Crowther. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  427-441,  2  fig,  2  tab,  42  ref. 

Descriptors:  'Chemical  weathering,  'Denudation, 
'Weathering,  'Karst,  'Karst  hydrology,  'Malay- 
sia, Caves,  Limestone,  Groundwater,  Hardness, 
Carbon  dioxide,  Carbonates,  Soil  gases,  Chemical 
properties,  Soil  water. 

Chemical  weathering  rates  in  the  tower  karst  ter- 
rain of  the  Kinta  valley  are  estimated  from  two 
independent  data  sets:  the  solutional  potential  of 
soil  waters,  calculated  from  soil  carbon  dioxide 
data;  and  the  total  hardness  of  148  karst  waters, 
including  surface  streams,  soil  throughflow,  cave 
seepages  and  groundwaters  from  the  alluvium  and 
underlying  aquifer  of  the  valley  plain.  The  results 
reveal  marked  variations  in  weathering  conditions 
on  the  limestone  towers,  with  open  system  carbon- 
ate weathering  potentials  ranging  from  82  ppm  on 
rocky  hilltops  to  210  and  243  ppm,  respectively,  in 
hilltop  depressions  and  on  the  moderate  footslopes. 
This  pattern  of  weathering  accentuates  the  steep- 
ness and  ruggedness  of  the  relief.  Total  hardness 
varies  between  50  ppm  for  rivers  draining  the 
alluvial  karst  plain  and  257  ppm  (including  meas- 
ured aggressiveness)  for  groundwaters  sampled  at 
the  alluvium/bedrock  interface  in  tin  mine  work- 
ings. Chemical  denudation  is  appreciably  slower 
on  the  tower  karst  hills  (85  mm/ 1000  yr)  than 
beneath  the  adjacent  plains  (155  mm/1000  yr).  (See 
also  W89-02728)  (Author's  abstract) 
W89-02738 


HYDROLOGICAL  DEVELOPMENT  OF  TROP- 
ICAL TOWER  KARST:  AN  EXAMPLE  FROM 
PENINSULAR  MALAYSIA, 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02739 


LIMESTONE  WEATHERING  UNDER  A  SOIL 
COVER  AND  THE  EVOLUTION  OF  LIME- 
STONE PAVEMENTS,  MALHAM  DISTRICT, 
NORTH  YORKSHIRE,  UK, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
S.  T.  Trudgill. 


IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  461-471,  4  fig,  4  tab,  14  ref. 

Descriptors:  'Karst  hydrology,  'Limestone, 
'Weathering,  'Soil  erosion,  'England,  'Geomor- 
phology,  Karst,  Bedrock,  Carbonates,  Acidic  soils, 
Lichens,  Subsidence,  Acidic  water,  Yorkshire, 
Erosion  meters. 

Micro-erosion  meter  data  derived  from  a  subaerial 
surface  site  indicate  current  rates  of  erosion  of  the 
order  of  0.01  -  0.05  mm  a  year.  Sub-soil  erosion 
rates,  derived  from  observations  of  weight  loss  of 
limestone  fragments,  indicate  rates  both  higher  and 
lower  than  this  under  acid  and  alkaline  soils  re- 
spectively. Under  acid  soils,  the  soil  may  subside 
progressively  as  bedrock  dissolution  proceeds,  ex- 
posing upstanding  portions  of  limestone  pavement 
without  the  erosional  loss  of  soil.  Small  scale  bed- 
rock landforms  of  the  order  of  5-40  cm  are  thought 
to  have  been  produced  in  post  glacial  times.  (See 
also  W89-02728)  (Author's  abstract) 
W89-02740 


KAMENTTZAS  OF  GAIT  BARROWS  NATION- 
AL NATURE  RESERVE,  NORTH  LANCA- 
SHIRE, ENGLAND, 

Lancaster  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02741 


VALLEY  EXCAVATION  IN  THE  YORKSHIRE 
DALES  KARST, 

Trent  Polytechnic,  Nottingham  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02742 


FORMULAS  FOR  VELOCITY,  SEDIMENT 
CONCENTRATION  AND  SUSPENDED  SEDI- 
MENT FLUX  FOR  STEADY  UNI-DIRECTION- 
AL  PRESSURE-DRIVEN  FLOW, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

H.  O.  Mofjeld,  and  J.  W.  Lavelle. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB89-109995. 
Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 
NOAA  Technical  Memorandum  ERL  PMEL-83, 
August  1988.  26p,  8  fig,  6  tab,  25  ref. 

Descriptors:  'Suspended  load,  'Sediment  trans- 
port, 'Model  studies,  'Estuaries,  'Suspended  sedi- 
ment, 'Channel  flow,  Mathematical  studies,  Tur- 
bulent flow,  Water  currents,  Flow  velocity,  Ero- 
sion rates,  Sedimentation. 

A  level  2  turbulence  closure  model  for  steady 
pressure-driven  currents  and  suspended  sediment 
concentrations  in  an  unstratified  channel  leads  to 
analytic  formulas  for  the  velocity  and  the  concen- 
tration of  each  settling  constituent.  The  level  2 
model  uses  a  parabolic  form  for  the  mixing  length 
that  increases  linearly  upward  near  the  bottom  and 
is  a  maximum  at  the  surface.  The  model  assumes  a 
balance  between  local  turbulence  production  and 
dissipation,  and  the  sediment  concentrations  are 
assumed  to  be  dilute.  The  level  2  velocity  is  found 
to  follow  closely  the  log  velocity  profile,  being 
only  about  0.5  u*  <  the  log-profile  at  the  surface, 
where  u*  is  the  friction  velocity  (square  root  of  the 
kinematic  bottom  stress).  The  level  2  concentration 
matches  closely  a  modified  form  of  the  Rouse 
formula  in  which  the  actual  depth  H  is  replaced  by 
H'  =  1.07  H.  The  model  results  provide  a  theoreti- 
cal basis  for  the  use  of  the  log  velocity  and  Rouse 
concentration  profiles  over  the  water  column 
based  on  turbulence  closure  theory.  The  vertically 
integrated  flux  of  suspended  sediment  (suspended 
load  transport)  per  unit  width  computed  numeri- 
cally from  the  level  2  model  is  approximated  well 
by  the  flux  derived  from  the  pure  log  velocity  and 
unmodified  (H'  =  H)  Rouse  concentration  pro- 
files. When  normalized  by  the  ratio  of  erosion  rate 
to  the  settling  velocity  w  sub  s,  explicit  formulas 
for  the  log-Rouse  flux  are  functions  of  the  two 
parameters  beta  =  w  sub  s/Ku*  and  z  sub  o/H  (K 
being  the  von  Karman  constant,  z  sub  o  the  bottom 
roughness  and  H  the  water  depth)  and  is  most 
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sensitive  to  beta;  it  is  proportional  to  beta  to  the  -1 
power  in  the  slow  settling  regime  beta  <  0.1  and 
decreasing  rapidly  as  beta  to  the  -1  power(beta  -  1) 
to  the  -2  power  in  the  fast  settling  regime  beta  >  2. 
The  flux  is  a  strong  function  of  the  bottom  stress 
through  the  erosion  rate  which  dominates  the 
stress  dependence  in  the  slow  settling  regime.  (Au- 
thor's abstract) 
W89-02779 


MARTINS  FORK  LAKE  SEDIMENTATION 
STUDY:  HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army   Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

W.  D.  Martin. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

No.  HL-88-21,  September  1988.  Final  Report.  47p, 

9  fig,  18  tab,  8  ref,  append. 

Descriptors:  'Martins  Fork  Lake,  'Sedimentation, 
•Hydraulic  models,  'Reservoirs,  'Silting,  'Ken- 
tucky, Flood  control,  Dams,  Hydrographs,  Water 
depth. 

This  report  presents  the  analysis  of  the  unexpected- 
ly high  rate  of  infill  experienced  at  Martins  Fork 
Lake,  located  in  Harlan  County,  KY.  The  dam 
which  impounds  the  lake  is  located  in  a  drainage 
basin  that  has  been  actively  strip-mined  for  a 
number  of  years.  The  study  was  designed  to  pre- 
dict lake  storage  loss  up  to  50  years  into  the  future 
under  various  assumptions  of  future  conditions. 
Several  remedial  measures  were  also  evaluated  to 
mitigate  loss  of  storage  and  recreational  benefits.  A 
one-dimensional  computer  model  was  developed 
to  analyze  the  alternatives.  The  model  used  was 
the  WES  Stream  Network  Mode!  (HL-1).  This  is  a 
modified  version  of  the  HEC-6  code  that  allows 
simultaneous  analysis  of  tributaries  and  the  main 
stem  of  a  stream  network.  Results  of  the  alterna- 
tives tested  revealed  that  for  the  assumed  future 
conditions  tested,  the  dam  should  provide  most  of 
the  intended  degree  of  flood  control.  The  loss  of 
flood-control  storage  varied  from  a  low  of  1.65% 
to  a  high  of  13.8%.  Other  alternatives  tested  the 
sensitivity  of  the  results  by  altering  the  future 
conditions.  Several  different  inflowing  hydro- 
graphs  were  tested  in  conjunction  with  several 
different  sets  of  assumptions  as  to  the  amount  of 
sediment  that  might  be  transported  into  the  lake. 
These  resulted  in  losses  of  flood  control  storage 
that  varied  from  2.94%  to  8.98%.  Under  all  alter- 
natives analyzed,  the  lake  will  experience  signifi- 
cant loss  of  depth  and  surface  area  due  to  infilling. 
Varying  the  operating  rule  curve  for  the  lake 
reduced  the  infill  rate  expected  under  the  current 
scheme  of  operation  and  mitigated  the  loss  of 
depth  in  the  lake  by  more  evenly  distributing  the 
sediment  deposition.  (Lantz-PTT) 
W89-02780 


DREDGING:  TECHNOLOGY  AND  ENVIRON- 
MENTAL ASPECTS.  CITATIONS  FROM  THE 
LIFE    SCIENCES    COLLECTION    DATABASE 

(JAN  78  -  AUG  87). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-866828. 
Price  codes  N01  in  paper  copy,  N01  in  microfiche. 
September  1987.  123p. 

Descriptors:  'Spoil  disposal,  'Dredging,  'Sedi- 
ment transport,  'Environmental  effects,  'Bibliog- 
raphies, Literature  review,  Ecological  effects, 
Computer  models,  Ocean  dumping,  Waste  dispos- 
al. 

This  bibliography  contains  citations  concerning  the 
technology  and  environmental  impacts  of  dredg- 
ing. Equipment,  including  semi-submersible  cutter 
platforms,  is  described.  Sediment  movement,  fac- 
tors affecting  sediment  movement,  and  the  disposal 
of  dredged  material,  are  considered.  The  environ- 
mental impacts  of  the  dredged  areas  and  the  effects 
of  ocean  dumping  of  dredged  material  are  also 
discussed.  This  updated  bibliography  contains  295 
citations  (16  of  which  are  new  entries).  (Author's 
abstract) 
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EFFECTS  ON  SUSPENDED  AND  SUBSTRATE 
SEDIMENTS  IN  TWO  STREAMS  RESULTING 
FROM  DIFFERENT  GAS-PIPELINE  INSTAL- 
LATION TECHNIQUES, 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-02823 


ANALYSIS  OF  BANK  STABILITY  IN  THE  DEC 
WATERSHEDS,  MISSISSIPPI, 

Queen  Elizabeth  Coll.,  London  (England). 

For   primary   bibliographic   entry   see   Field   4D 
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EXPERIMENTAL  GEOMORPHOLOGY 

(DRAINAGE  NETWORK,  PIEDMONT  AND 
CHANNEL  MORPHOLOGY), 

Colorado  State  Univ.,  Fort  Collins. 

S.  A.  Schumm. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  AD-A188  954. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche 

Final  Report  No.  ARO  21345. 3-6S,  October  15, 

1987.  20p,  6  fig,  7  ref. 

Descriptors:  'Geomorphology,  'Channel  mor- 
phology, 'Piedmonts,  'Geohydrology,  'Rainfall- 
runoff  relationships,  'Drainage  patterns,  Erosion, 
Channels,  Uplift,  Model  studies. 

A  series  of  experimental  studies  were  carried  out  in 
a  large  rainfall-erosion  facility  and  in  a  large  flume. 
Braided-stream  experiments  reveal  that  significant 
differences  in  the  shape  of  bars,  braiding  index  and 
channel  behavior  depend  on  channel  gradient  and 
sediment  load.  Deformation  of  a  drainage  network 
by  uplift  produced  fractures  that  followed  the 
drainage  pattern.  Incision  of  the  pattern  depends 
on  rate  of  uplift,  with  slow  uplift  permitting  lateral 
shift  but  rapid  uplift  producing  vertical  incision. 
The  junction  angles  of  drainage  patterns  change 
markedly  at  a  surface  slope  of  about  2%,  and  the 
effect  of  vegetation  cover  on  erosion  rates  is  mini- 
mal below  7%  cover.  Multiple  pediments  formed, 
during  experiments  on  the  development  of  pied- 
mont landforms,  when  piedmont  drainages  inte- 
grated and  incised.  (Author's  abstract) 
W89-02847 


1-664  BRIDGE-TUNNEL  STUDY,  VIRGINIA 
SEDIMENTATION  AND  CIRCULATION  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  4C. 
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CATCHMENT    EXPERIMENTS    IN    FLUVIAL 
GEOMORPHOLOGY. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02880 


CATCHMENT  EXPERIMENTS  IN  FLUVIAL 
GEOMORPHOLOGY:  A  REVIEW  OF  OBJEC- 
TIVES AND  METHODOLOGY, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-02881 


CONTROLS  ON  OVERLAND  FLOW  GENERA- 
TION, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-02882 


SPATIAL  VARIABILITY  OF  SOIL  HYDRODY- 
NAMIC  PROPERTIES  IN  THE  PETITE  FECHT 
CATCHMENT,  SOULTZEREN,  FRANCE  -  PRE- 
LIMINARY RESULTS, 

Strasbourg- 1  Univ.  (France).  Inst,  de  Geographie. 
For  primary  bibliographic  entry  see  Field  2G 
W89-02883 


PIPEFLOW    AND    PIPE    EROSION    IN    THE 
MAESNANT  EXPERIMENTAL  CATCHMENT, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2E. 
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PATTERN  OF  WASH  EROSION  AROUND  AN 
UPLAND  STREAM  HEAD, 

Geomorphological  Services  Ltd.,  Marlow  (Eng- 
land). v  6 
M.  McCaig. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984  p 
87-114,  10  fig,  5  tab,  11  ref. 

Descriptors:  'Stream  erosion,  'Gullying,  'Fluvial 
geomorphology,  'Overland  flow,  Catchment 
areas,  'Geomorphology,  'Runoff,  Erosion, 
Streams,  Mapping,  Catchment  areas,  Pipe  flow, 
England. 

The  sampling  design  and  methods  used  to  deter- 
mine the  pattern  of  wash  erosion  around  a  simple 
landform,  an  upland  stream  head  in  the  Central 
Pennines  of  Yorkshire,  are  described.  Results  have 
shown  that  surface  wash  volumes  and  sediment 
transport  rate  are  closely  related  to  the  area 
drained  per  unit  contour  length  at  the  sampling 
point.  Mapping  area  drained  (a)  and  slope  gradient 
(s)  together  as  the  surrogate  mapping  variable 
ln(a/s)  showed  a  complex  pattern  in  the  study 
catchment  due  to  the  occurrence  of  natural  pipe 
systems.  Relationships  between  ln(a/s),  wash  fre- 
quency, wash  volume  and  sediment  transport  have 
been  examined  and  maps  produced.  The  results 
show  that  frequently  wet  drainage  line  areas  (high 
ln(a/s))  which  occupy  only  2-7%  of  the  catchment 
area  account  for  around  80%  of  the  erosion  ac- 
complished by  surface  wash  beyond  the  headward 
extent  of  the  perennial  stream  channel.  The  ln(a/s) 
variable  has  also  been  incorporated  into  a  hydrolo- 
gically  based  simulation  model  of  erosion  in  and 
around  the  stream  head.  The  model  has  been  used 
to  investigate  the  influence  of  different  catchment 
hydrological  characteristics  on  the  pattern  of  ero- 
sion. (See  also  W89-02880)  (Author's  abstract) 
W89-02886 


RUNOFF  AND  SEDIMENT  TRANSPORT  DY- 
NAMICS IN  CANADIAN  BADLAND  MICRO- 
CATCHMENTS, 

Scarborough  Coll.,  Westhill  (Ontario).   Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2E. 
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RUNOFF  AND  SEDIMENT  PRODUCTION  IN 
A  SMALL  PEAT-COVERED  CATCHMENT: 
SOME  PRELIMINARY  RESULTS, 

Huddersfield  Polytechnic  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2E. 
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RAPID  SUBSURFACE  FLOW  AND  STREAM- 
FLOW  SOLUTE  LOSSES  IN  A  MIXED  EVER- 
GREEN FOREST,  NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Christ- 
church  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  2G. 
W89-02890 


HYDROLOGY  AND  SOLUTE  UPTAKE  IN 
HILLSLOPE  SOILS  ON  MAGNESIAN  LIME- 
STONE: THE  WHITWELL  WOOD  PROJECT, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-02891 


SURFACE  AND  SUBSURFACE  SOURCES  OF 
SUSPENDED  SOLIDS  IN  FORESTED  DRAIN- 
AGE BASINS  IN  THE  KEUPER  REGION  OF 
LUXEMBOURG, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Physical 
Geography  and  Soil  Science. 
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A.  C.  Imeson,  M.  Vis,  and  J.  J.  H.  M.  Duysings. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology.  Geo  Books,  Norwich,  England.  1984.  p 
219-233,  7  fig,  2  tab,  13  ref. 

Descriptors:  *Erosion,  *Forest  hydrology,  *Geo- 
morphology,  'Luxembourg,  *S  •-•ended  solids, 
Streams,  Rivers,  Fluvial  geomorpiiology,  Catch- 
ment areas,  Forest  watersheds,  Weathering,  Sedi- 
ment yield,  Sedimentation,  Flow. 

The  results  of  a  number  of  field  experiments  de- 
signed to  locate  and  evaluate  non-channel  sediment 
sources  are  described.  The  forested  drainage  basins 
of  the  Keuper  region  of  Luxembourg  are  charac- 
terized by  relatively  high  rates  of  erosion  and 
sediment  transport.  Excluding  the  river  channels,  it 
is  possible  to  distinguish  between  surface  and  sub- 
surface sources  of  suspended  solids.  Both  sources 
are  widely  distributed  throughout  the  catchment 
studied.  The  subsurface  sources  are  probably  locat- 
ed in  the  upper  part  of  the  B  horizon  where  clay  is 
dispersed  and  transported  by  through-flow  to 
topographic  depressions  which  drain  to  the  catch- 
ment rivers.  Surface  sources  of  suspended  solids 
are  formed  where  areas  of  soil  are  exposed  by 
zoogenic  processes.  On  certain  occasions,  sediment 
from  these  two  sources  arrive  at  different  times  in 
the  rivers  to  produce  a  double  peaked  turbidity 
trace.  The  amount  of  interflow  supplying  sediment 
from  the  subsurface  sources  can  be  calculated.  The 
relationship  between  sediment  supply  and  turbidity 
is  discussed  for  the  Schrondweilerbaach  for  a 
number  of  flood  events.  A  comparison  is  made 
between  the  forested  Keiwelsbaach  and  cultivated 
Mosergriecht  drainage  basins.  For  the  flood  con- 
sidered more  than  36%  of  the  suspended  solids  are 
supplied  from  subsurface  sources  to  the  Keiwels- 
baach as  opposed  to  8%  to  the  Mosergriecht.  (See 
also  W89-02880)  (Author's  abstract) 
W89-02892 


SOURCES  OF  VARIATION  OF  SOIL  ERODI- 
BILITY  IN  WOODED  DRAINAGE  BASINS  IN 
LUXEMBOURG, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Physical 

Geography  and  Soil  Science. 

P.  D.  Jungerius,  and  H.  J.  M.  VanZon. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 

phology.  Geo  Books,  Norwich,  England.   1984.  p 

235-246,  5  tab,  1 1  ref,  append. 

Descriptors:  'Forest  watersheds,  'Forest  hydrolo- 
gy, 'Sediment  yield,  'Geomorphology,  'Erosion, 
'Soil  erosion,  'Luxembourg,  Moles,  Worms,  Flu- 
vial geomorphology,  Catchment  areas,  Geomor- 
phology, Sedimentation,  Ecosystem. 

Studies  of  the  forest  ecosystems  in  Luxembourg 
carried  out  by  the  University  of  Amsterdam  during 
the  last  decade  are  described.  The  long-term  aim  of 
these  studies  is  to  assess  the  factors  important  for 
sediment  production  and  to  ascertain  the  relations 
between  these  factors  and  explain  variations  in 
sediment  production  between  and  within  catch- 
ments, in  order  to  be  able  to  predict  sediment 
yield.  In  this  short-term  experimental  studies,  parts 
of  this  general  problem  have  been  tackled  in  a  sort 
of  trial  and  error  method.  A  large  part  of  the 
sediment  reaching  streams  from  wooded  slopes  in 
Luxembourg  is  derived  from  bare  parts  of  the 
forest  floor  which  are  exposed  to  splash.  Sediment 
yield  is  therefore  partly  a  function  of  the  size  and 
the  erodibility  of  the  exposed  areas.  Both  charac- 
teristics are  related  to  soil  fauna  activities.  The 
erodibility  of  these  areas  was  investigated  in  five 
drainage  basins.  Variation  in  erodibility  could,  to 
some  extent,  be  explained  if  the  drainage  basins  are 
divided  into  landscape  units  which  represent  differ- 
ent ecosystems.  Although  soil  fauna  is  largely  de- 
pendent on  the  ecological  conditions  of  the  land- 
scape units  they  form  an  important  second  source 
of  variation  in  soil  erodibility,  at  times  over-ruling 
the  importance  of  the  first  source.  This  is  mainly 
because  soil  animals  bring  material  to  the  surface 
from  soil  horizons  with  different  resistance  to  ero- 
sion. The  effect  of  the  animals  is  to  reduce  the 
differences  between  landscape  units.  This  is  partly 
because  moles  increase  the  erodibility  of  the  sur- 
face material  whereas  worms  decrease  it.  (See  also 
W89-02880)  (Miller-PTT) 
W89-02893 


MICROEROSION  PROCESSES  AND  SEDI- 
MENT MOBILIZATION  IN  A  ROADBANK 
GULLY  CATCHMENT  IN  CENTRAL  OKLA- 
HOMA, 

Oxford  Polytechnic  (England).  Dept.  of  Geogra- 
phy. 

M.  J.  Haigh. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
247-264,  8  fig,  2  tab,  23  ref. 

Descriptors:  'Roadbanks,  'Erosion,  'Sediment 
yield,  'Oklahoma,  'Freeze-thaw  cycle,  'Frost 
action,  Sedimentation,  Sediment  transport,  Gully 
erosion,  Precipitation,  Fluvial  geomorphology, 
Rill  erosion. 

A  case  study  of  the  erosion  of  a  typical  small,  road- 
bank  gully  catchment  is  described.  Erosion  has 
been  monitored  for  5  years  and  a  soil  loss  of  520  t/ 
ha/year  has  been  documented.  Microrill  activity 
contributes  significantly  to  the  surface  roughness 
of  the  debris  slope.  Wash  deposits  at  the  slope  foot 
retain  a  relatively  high  proportion  of  mobilized 
sediments  in  the  0.2  to  0.6  mm  size  range.  Annual 
ground  loss  totals  are  closely  related  to  annual 
precipitation  and  the  number  of  freeze-thaw 
cycles.  (See  also  W89-02880)  (Author's  abstract) 
W89-02894 


WATER  AND  SEDIMENT  DYNAMICS  OF  THE 
HOMERKA  CATCHMENT, 

Polish   Academy  of  Sciences,   Krakow.   Inst,   of 
Geography  and  Spatial  Organization. 
W.  Froehlich,  and  J.  Slupik. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
265-276,  9  fig,  1  tab,  17  ref. 

Descriptors:  'Poland,  'Soil  erosion,  'Rainfall- 
runoff  relationships,  'Sediment  yield,  'Catchment 
areas,  'Geomorphology,  Sedimentation,  Channels, 
Denudation,  Sediment  discharge,  Fluvial  geomor- 
phology, Photogrammetry. 

Studies  of  the  slope  and  channel  subsystems  under- 
taken within  the  18  sq  km  Homerka  catchment  in 
the  Flysch  Carpathians  of  Poland  are  described. 
Water  and  solute  discharges  and  sediment  loads 
demonstrate  a  positive  linear  relationship  with 
catchment  area.  Specific  discharge  and  denudation 
rates  exhibit  an  inverse  relationship  with  basin 
area.  These  relationships  must  be  taken  into  ac- 
count when  analyzing  the  relationship  between  the 
response  of  a  sub-catchment  and  that  of  the  whole 
drainage  basin.  In  all  of  the  basins  studied,  soil 
erosion  rates  are  very  high  and  relate  to  a  young 
region  with  marked  endogenic  and  exogenic  mo- 
bility of  the  relief.  In  all  the  catchments,  a  great 
variability  of  geomorphological  processes  in  time 
and  space  was  found.  Lithological  contrasts  are 
responsible  for  major  variations  on  the  mechanisms 
of  channel  and  slope  material  movement.  Tempo- 
ral variation  in  annual  precipitation  cause  very 
significant  differences  in  the  annual  rate  of  soil 
erosion.  These  investigations  emphasize  the  value 
of  photogrammetric  techniques  for  geomorpholo- 
gical experiments  in  young  regions  with  a  marked 
mobility  of  relief.  (See  also  W89-02880)  (Miller- 
PTT) 
W89-02895 


SOURCES  OF  SEDIMENT  AND  CHANNEL 
CHANGES  IN  SMALL  CATCHMENTS  OF  RO- 
MANIA'S HILLY  REGIONS, 

Institutul  de  Geografie,  Bucharest  (Romania). 
D.  Balteanu,  G.  Mihaiu,  N.  Negut,  and  L. 
Caplescu. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
277-288,  4  fig,  5  tab,  5  ref. 

Descriptors:  'Soil  erosion,  'Gully  erosion,  'Geo- 
morphology, 'Erosion,  'Romania,  Channels, 
'Photogrammetry,  Topography,  Runoff,  Small 
watersheds,  Channel  erosion,  Sedimentation. 

The  hilly  regions  of  Romania  cover  one-third  of 
the  country  and  supply  41%  of  the  average  annual 
runoff.  Erosion  rates  are  high  and  values  of  sus- 
pended sediment  yield  in  excess  of  25  t/ha/year 


have  been  recorded.  Three  small  catchments  in  the 
southeast  Carpathians  have  been  studied  and 
present-day  processes  have  been  documented  using 
repeated  aerial  and  terrestrial  photographs  over  a 
period  of  10-17  years.  The  photogrammetric  evi- 
dence has  been  correlated  with  topographic  sur- 
veys, reservoir  accumulation  data  and  periodic 
measurements  of  reference  markers.  Information 
on  rates  of  gully  growth,  volumes  of  material 
eroded  and  rates  of  reservoir  sedimentation  has 
been  assembled.  (See  also  W89-02880)  (Author's 
abstract) 
W89-02896 


LANDSLIDING,  SLOPE  DEVELOPMENT  AND 
SEDIMENT  YIELD  IN  A  TEMPERATE  ENVI- 
RONMENT: NORTHEAST  ROMANIA, 

Statiunea  de  Cercetari  Stejarul,  Piatra-Neamt  (Ro- 
mania). Geomorphology  Lab. 
I.  Ichim,  V.  Surdeanu,  and  N.  Radoane. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
289-297,  7  fig,  1  tab,  5  ref. 

Descriptors:  'Erosion,  'Landslides,  'Mass  wast- 
ing, 'Gully  erosion,  'Geomorphology,  Sedimenta- 
tion, 'Sediment  yield,  'Romania,  Forests,  Slopes, 
Temperate  zone,  Fluvial  geomorphology,  Slope 
degradation,  Channel  erosion. 

Sediment  yield  in  Romania  is  greatest  in  spring  as 
gullies  and  channels  are  cleared  of  material  during 
prolonged  runoff  from  frontal  rains.  The  period 
from  May  to  early  July  is  more  critical  for  slope 
wash  erosion  but  this  is  more  localized.  In  the 
mountain  forests,  gullies  and  river  beds  are  impor- 
tant sediment  sources  and  slopes  develop  basal 
convexities.  In  the  hill  regions,  slope  erosion  ex- 
ceeds stream  removal  and  concave  footslopes  de- 
velop. Many  areas  are  influenced  by  landslides, 
especially  after  deforestation,  and  very  high  sedi- 
ment yields  are  produced.  (See  also  W89-02880) 
(Author's  abstract) 
W89-02897 


DEVELOPMENT  OF  FIELD  TECHNIQUES 
FOR  ASSESSMENT  OF  RIVER  EROSION  AND 
DEPOSITION  IN  MID- WALES,  UK, 

Institute  of  Hydrology,  Powys  (Wales). 
G.  J.  Leeks. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
299-309,  4  fig,  2  tab,  5  ref. 

Descriptors:  'Tracers,  'Sediment  transport,  'Geo- 
morphology, 'Sedimentation,  'Erosion,  'Wales, 
Water  sampling,  Suspended  load,  Shoals,  Rivers, 
Fluvial  geomorphology,  Field  tests,  Particle  size, 
Data  acquisition. 

Techniques  and  instrumentation  employed  by  the 
Institute  of  Hydrology  in  a  five  year  programme  of 
research  to  generate  and  analyze  a  database  of 
river  erosion  and  deposition  in  Mid-Wales  are  de- 
scribed. These  include  topographic  surveys  using 
Infra-red  Electronic  Distance  Measurement  equip- 
ment and  theodolites,  sediment  sampling  on  shoals, 
the  measurement  of  suspended  sediment  and  bed 
load  transport,  and  sediment  tracing  using  artifi- 
cially enhanced  magnetic  susceptibility.  It  was  pos- 
sible to  trace  magnetized  sediment  up  to  500  m 
downstream  of  the  injection  site  and  the  sediment 
tracing  method  is  proving  particularly  successful  in 
tracing  the  movement  of  different  sized  particles 
across  shoal  features  in  the  downstream  zone.  (See 
also  W89-02880)  (Miller-PTT) 
W89-02898 


SUSPENDED  SEDIMENT  PROPERTIES  AND 
THEIR  GEOMORPHOLOGICAL  SIGNIFI- 
CANCE, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling,  and  P.  Kane. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
311-334,  5  fig,  11  tab,  35  ref. 

Descriptors:  'Suspended  load,  'Path  of  pollutants, 
'Geomorphology,     'Sedimentation,     'Suspended 


r. 

t 


P 


57 


Field  2— WATER  CYCLE 

Group  2J— Erosion  and  Sedimentation 


sediments,  Nonpoint  pollution  sources,  Sediment 
transport,  Fluvial  geomorphology,  England,  Parti- 
cle size. 

Concern  for  non-point  pollution  and  contaminant 
transport  within  the  fluvial  system  has  directed 
attention  to  the  significance  of  suspended  sediment 
properties  in  influencing  sediment-associated  trans- 
port. It  is  suggested  that  the  geomorphologist  can 
profitably  broaden  his  own  perspective  to  include 
the  properties  of  the  sediment  as  well  as  the  magni- 
tude of  the  transported  loads.  The  potential  signifi- 
cance of  studies  of  sediment  properties  in  catch- 
ment studies  are  illustrated  by  examples  taken  from 
an  ongoing  study  of  suspended  sediment  and  solute 
transport  within  the  1500  sq  km  Exe  basin,  Devon, 
UK.  Attention  is  given  to  particle-size  characteris- 
tics of  suspended  sediment,  the  relationship  of 
nature  of  the  material  leaving  the  basin  to  that  of 
the  source  material,  the  fingerprinting  of  sediment 
sources  and  the  elucidation  of  processes  operating 
within  the  basin  sediment  systems.  (See  also  W89- 
02880)  (Author's  abstract) 
W89-02899 


SOME  IMPLICATIONS  OF  SMALL  CATCH- 
MENT SOLUTE  STUDIES  FOR  GEOMOR- 
PHOLOGICAL  RESEARCH, 

Coventry    (Lanchester)    Polytechnic    (England). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02902 


HYDROCHEMICAL  CHARACTERISTICS  OF  A 
DARTMOOR  HILLSLOPE, 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02903 


MAGNITUDE  AND  FREQUENCY  CHARAC- 
TERISTICS OF  SUSPENDED  SEDIMENT 
TRANSPORT  IN  DEVON  RIVERS, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
B.  W.  Webb,  and  D.  E.  Walling. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984   n 
399-415,  7  fig,  3  tab,  28  ref. 

Descriptors:  *Sediment  discharge,  'England, 
•Geomorphology,  Sedimentation,  'Suspended 
sediment,  'Sediment  transport,  'Rivers,  River  sys- 
tems, Sediment  yield,  Fluvial  geomorphology. 

Continuous  monitoring  of  suspended  sediment  con- 
centrations in  tributaries  of  the  Exe  Basin,  Devon, 
UK,  including  nine  years  for  the  River  Creedy  and 
five  years  for  the  Rivers  Dart  and  Barle,  has 
provided  an  opportunity  to  establish  medium-term 
magnitude  and  frequency  properties  of  suspended 
solids  removal  and  to  evaluate  contrasts  in  sedi- 
ment transport  within  a  river  system.  Results 
reveal  significant  contrasts  between  tributaries  in 
specific  sediment  yields,  annual  regime  of  sediment 
loads,  the  timing  of  suspended  solids  removal  and 
the  role  of  extreme  events  in  sediment  transport, 
which  reflect  variations  in  catchment  scale  and 
sediment  availability.  (See  also  W89-02880)  (Au- 
thor's abstract) 
W89-02904 


RELATIONSHIP  BETWEEN  SOIL  CREEP 
RATE  AND  CERTAIN  CONTROLLING  VARIA- 
BLES IN  A  CATCHMENT  IN  UPPER  WEAR- 
DALE,  NORTHERN  ENGLAND, 

Durham   Univ.   (England).   Dept.   of  Geography. 
E.  W.  Anderson,  and  N.  J.  Cox. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.   1984.  d 
419-430,  2  fig,  2  tab,  18  ref. 

Descriptors:  'Mass  wasting,  'Geomorphology, 
•Soil  creep,  'England,  Model  studies,  Hydrologic 
models,  'Soil  water,  Fluvial  geomorphology, 
Catchment  areas. 

Soil  creep  rate  has  been  monitored  at  20  plots  in  a 
small  catchment  near  Rookhope  in  upper  Wear- 
dale,  northern  England,  and  measurements  made  of 


several  associated  controlling  variables.  The  obser- 
vational design  is  aimed  to  produce  measurements 
form  a  variety  of  different  slope,  soil,  moisture  and 
vegetation  conditions,  and  to  allow  comparison  of 
different  instruments.  Models  predicting  soil  creep 
rate  as  a  function  of  controlling  variables  have 
been  obtained  using  statistical  analysis.  The  strong 
interdependence  of  controlling  variables  implies 
that  models  with  only  one  predictor  are  the  most 
satisfactory.  Moisture  and  related  variables  are  the 
important  controls  of  creep  in  the  catchment.  The 
relationship  between  creep  and  slope  gradient  is 
weak  and  negative.  (See  also  W89-02880)  (Au- 
thor's abstract) 
W89-02905 


PATTERNS  OF  HILLSLOPE  SOLUTIONAL 
DENUDATION  IN  RELATION  TO  THE  SPA- 
TIAL DISTRIBUTION  OF  SOIL  MOISTURE 
AND  SOIL  CHEMISTRY  OVER  A  HILLSLOPE 
HOLLOW  AND  SPUR, 

Huddersfield  Polytechnic  (England).  Dept.  of  Ge- 
ography. 

T.  P.  Burt,  R.  W.  Crabtree,  and  N.  A.  Fielder. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984   n 
431-445,  7  fig,  17  ref. 

Descriptors:  'Slopes,  'Soil  solution,  'Soil  chemis- 
try, 'Weathering,  'Water  chemistry,  'Geomor- 
phology, 'Soil  water,  'Denudation,  Acidic  water, 
Fluvial  geomorphology. 

The  pattern  of  soil  moisture  distribution  in  a  hills- 
lope  hollow  and  its  adjacent  spurs  is  discussed  in 
relation  to  observations  of  the  distribution  of  iron 
in  soil  profiles  up  the  hollow,  and  to  the  pattern  of 
micro-weight  loss  experienced  by  rock  tablets 
placed  in  the  soil  at  various  locations  over  the 
hillslope.  The  results  suggest  that  the  hollow  is  the 
main  focus  of  solutional  denudation.  Soils  there 
remain  wet  for  the  greatest  length  of  time  and 
acidic  water  is  rapidly  transmitted  down  the 
hollow  due  to  continued  presence  of  the  saturated 
wedge.  (See  also  W89-02880)  (Author's  abstract) 
W89-02906  ' 


SOME  RELATIONSHIPS  BETWEEN  DEBRIS 
FLOW  MOTION  AND  MICRO-TOPOGRAPHY 
FOR  THE  KAMIKAMIHORI  FAN,  NORTH 
JAPAN  ALPS, 

Kyoto  Univ.  (Japan).  Disaster  Prevention  Re- 
search Inst. 

S.  Okuda,  and  H.  Suwa. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
447-464,  8  fig,  2  tab,  8  ref. 

Descriptors:  'Geomorphology,  Debris,  Model 
studies,  Hydrologic  models,  'Alluvial  fans,  'Japan, 
'Alpine  regions,  'Debris  flows,  'Mass  wasting, 
'Sediment  transport,  Flow,  Topography,  Fluvial 
geomorphology,  Catchment  areas,  Debris  cones. 

The  dynamic  characteristics  of  debris  flows  were 
observed  at  Kamikamihori  Fan  with  an  automatic 
recording  system  and  micro-topographical  changes 
in  the  fan  were  investigated  by  repeated  surveys. 
Observations  on  changes  in  front  velocity  and  the 
longitudinal  flow  path  were  analyzed  using  a 
simple,  one-dimensional  model  of  mass  point 
motion.  Travel  distance  was  correlated  with  hy- 
drological  and  physical  factors  controlling  the 
flow  properties.  Topographical  changes  on  the  fan 
resulting  from  scouring  and  deposition  were  evalu- 
ated and  characteristic  depositional  forms  are  de- 
scribed. A  correlation  matrix  of  the  physical  fac- 
tors which  seemed  to  influence  the  travel  distance 
showed  that  the  frontal  velocity  at  the  entrance  to 
the  fan  was  the  most  important  control  of  the 
travel  distance.  The  apparent  friction  coefficient 
was  calculated.  From  the  profiles  of  the  debris 
flow  course  on  the  fan,  and  was  estimated  taking 
the  front  velocity  Vf  into  consideration.  The  esti- 
mated values  of  the  friction  coefficient  obtained 
from  both  mehtods  from  0.0095-0.11.  Surveys  of 
the  depositional  form  of  the  debris  flow  demon- 
strated the  existence  of  two  different  of  debris  flow 
deposition  on  the  fan.  Thick  swollen  lobes  contain- 
ing large  boulders  are  deposited  in  the  upper 
region,  while  thin  flat  loes  contained  pebbles  and 


cobbles    are    primarily    deposited    in    the    lower 
region.  (See  also  W89-02880)  (Miller-PTT) 
W89-02907 


PRECISE  MEASUREMENT  OF  MICROFORMS 
AND  FABRIC  OF  ALLUVIAL  CONES  FOR 
PREDICTION  OF  LANDFORM  EVOLUTION, 

Osaka  City  Univ.  (Japan).  Dept.  of  Physics. 
M.  Hirano,  and  T.  Ishii. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  d 
465-475,  7  fig,  5  ref. 

Descriptors:  'Data  acquisition,  'Mass  wasting, 
'Sediment  transport,  'Geomorphology,  'Alluvial 
fans,  'Debris,  'Flow,  Maps,  Japan,  Fluvial  geo- 
morphology, Catchment  areas,  Debris  cones,  Pho- 
togrammetry,  Prediction. 

The  slope  profiler  devised  by  Ishii  was  used  to 
measure  the  detailed  form  of  alluvial  cones  or  fans 
chiefly  by  debris  flow  under  a  humid  climate.  The 
fabric  of  surface  materials  on  alluvial  cones  was 
also  recorded,  partly  by  conventional  photogram- 
metry  using  wire  nets,  and  partly  by  sketching  at 
the  time  of  profile  measurement,  in  order  to  ana- 
lyze the  process  of  cone  formation.  In  addition, 
subsurface  profiles  along  longitudinal  sections  of 
the  cone  were  obtained  in  an  open  trench  when- 
ever possible.  Detailed  maps  obtained  at  cones  in 
the  Ashio  Mountain,  Kanto,  Japan  are  shown.  The 
formation  of  these  cones  is  discussed  in  relation  to 
the  meteorological  records  and  to  the  subsurface 
profile.  In  the  case  of  a  fan  at  the  foot  of  Mt. 
Yakedake,   an   active   volcano   near   Kamokochi, 
Central  Japan,  mapping  of  microforms  focussed  on 
the  portion  near  the  outlet  of  a  gully  which  sup- 
plies debris  flows  frequently.  If  the  volume  and/or 
rate  of  future  debris  flows  are  tentatively  assumed, 
prediction  of  orientation  and  travel  distance  is  to 
some  degree  possible.  Measurement  of  topography 
can  be  useful  for  analysing  the  caracteristic  proc- 
esses  which  created   the  present   landform.  The 
measurements  undertaken  at  Ashio  demonstrated 
that  a  number  of  lobes  (flow  units)  can  be  distin- 
guished and  that  a  group  of  individual  lobes  may 
be   correlated    with   meteorological   events.   The 
same  measurements  of  topography  and  fabric  un- 
dertaken at  Mt.  Yakedake  demonstrated  that  char- 
acteristic erosional  topography  produced  by  debris 
flows  exhibits  a  definite  pattern  of  meandering 
which  has  been  controlled  by  the  distribution  of 
larger  stones.  In  addition,  it  is  possible  to  distin- 
guish individual  lobes  produced  on  different  occa- 
sions on  the  basis  of  their  state  of  dissection.  The 
surface  fabric  of  the  cones  and  fans  provides  im- 
portant information  for  understanding  the  process- 
es that  shaped  the  present  landform,  in  addition  to 
the  information  for  composing  contour  lines.  From 
both  these  points  of  view,  precise  measurement  of 
three-dimensional  topography  and  fabric  using  ap- 
propriate and  rigorous  techniques,  such  as  those 
described  here,  are  shown  to  provide  a  sound  basis 
for  field  experiments  in  geomorphology.  (See  also 
W89-02880)  (Author's  abstract) 
W89-02908 


ANALYSIS  OF  SEDIMENT  TRANSPORT  BY 
DEBRIS  FLOWS  IN  THE  JIANGJIA  GULLY, 

YUNNAN, 

Chengdu  Inst,  of  Geography  (China). 
K.  Zhicheng,  and  Z.  Shucheng. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology. Geo  Books,  Norwich,  England.  1984.  p 
477-488,  1 1  fig,  3  tab,  2  ref. 

Descriptors:  'Gully  erosion,  'China,  'Debris 
flows,  'Mass  wasting,  'Catchment  areas,  'Catch- 
ment basins,  'Sediment  transport,  Fluvial  geomor- 
phology, Geomorphology. 

Many  years  of  observation  of  the  Jiangjia  Gully,  a 
large-scale  debris  flow  gully  in  northeast  Yunnan, 
are  described.  It  has  a  drainage  area  of  47.1  sq  km 
and  the  trunk  gully  is  12  km  long.  Debris  flows 
occur  frequently  and  a  study  of  their  behavior  has 
been  undertaken.  Because  debris  flow  control 
schemes  are  costly  to  implement  and  the  practical 
effects  of  the  schemes  were  uncertain,  a  pilot 
project  was  conducted  between   1973  -   1974.  A 
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debris  basin  with  an  area  of  0.36  sq  km  built  on  the 
deposition  fan  in  the  lower  reaches  of  the  Jiangjia 
Gully  retained  2.25  million  m  of  solid  material 
from  the  debris  flows  between  1973  and  1975.  A  5 
m  high  silt  arrester  constructed  across  the  trunk 
gully  retained  2.5  million  m  of  solid  material  so 
that  the  length  of  the  stable  longitudinal  slope  now 
reaches  5  km  and  the  original  longitudinal  slope 
was  reduced  by  20%.  The  afforestation  and  check 
dam  project  carried  out  in  parts  of  the  upper 
reaches  has  also  achieved  some  success.  Debris 
flow  control  schemes  must  be  based  on  a  sound 
knowledge  of  the  factors  governing  debris  flow 
formation.  (See  also  W89-02880)  (Miller-PTT) 
W89-02909 


FLOW  PROCESSES  AND  RIVER  CHANNEL 
MORPHOLOGY, 

University  of  East  Anglia,  Norwich  (England). 

School  of  Environmental  Sciences. 

R.  D.  Hey,  and  C.  R.  Thome. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 

phology.  Geo  Books,  Norwich,  England.  1984.  p 

489-514,  9  fig,  2  tab,  56  ref. 

Descriptors:  *Streamflow,  'Channel  morphology, 
•Sediment  transport,  "Channel  erosion,  'Geomor- 
phology,  Channeling,  Flow,  Model  studies,  Flow 
resistance,  Erosion,  Meanders,  Fluvial  geomorpho- 
logy,  Rivers. 

The  use  of  process-response  models  in  the  study  of 
channel  form  is  discussed.  Study  of  flow  processes 
in  gravel-bed  rivers  must  include  consideration  of 
secondary  flows,  boundary  shear  stresses,  flow  re- 
sistance, bed  load  transport,  bank  erosion,  bar  dep- 
osition, and  meander  mechanisms.  The  application 
of  conceptual,  mathematical  and  empirical  models 
to  the  dynamic  modelling  of  channel  morphology 
is  reviewed.  A  simple  qualitative  model,  based  on 
the  operation  of  sediment  transport  processes  and 
upstream  and  downstream  feedback  mechanisms, 
has  been  developed  from  consideration  of  spatial 
and  temporal  changes  in  bankfull  values  of  channel 
slope,  flow  depth,  bed  material  size,  bed  shear 
stress  and  sediment  transport  rates  during  periods 
of  erosion  and  deposition.  The  model  predicts  a 
damped  oscillation  between  erosional  and  deposi- 
tional  activity  in  time  and  space  as  the  river  re- 
sponds to  an  initial  instability  resulting  from 
changes  in  either  climate,  sediment  yield,  runoff, 
land  or  sea  levels.  Potentially,  mathematical  mod- 
eling techniques  offer  the  best  solution  to  the  prob- 
lem of  predicting  channel  responses  to  changes  in 
discharge  and  sediment  load.  When  developing 
empirical  models  of  channel  development,  it  is 
necessary  to  use  both  field  process  measurements 
and  documentary  historical  analyses  to  develop  a 
good  understanding  of  the  way  in  which  channel 
form  relates  to  channel  processes.  (See  also  W89- 
02880)  (Miller-PTT) 
W89-02910 


INFLUENCE  OF  VEGETATION  ON  STREAM 
CHANNEL  PROCESSES, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

A.  M.  Gurnell,  and  K.  J.  Gregory. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology.  Geo  Books,  Norwich,  England.  1984.  p 
515-535,  10  fig,  3  tab,  36  ref. 

Descriptors:  'Channel  morphology,  'Vegetation 
effects,  'Stream  erosion,  'Geomorphology,  Chan- 
nels, Vegetation,  Streams,  Soil  water,  Catchment 
areas,  Drainage,  Fluvial  geomorphology. 

Vegetation  exercises  an  influence  upon  stream 
channel  processes  in  at  least  three  main  ways  and 
these  are  analyzed  by  reference  to  empirical  data 
obtained  from  the  Highland  Water  Catchment  in 
the  New  Forest,  Hampshire.  The  significance  of 
vegetation  has  been  investigated  at  three  scales:  (1) 
in  relation  to  drainage  network  dynamics  and  dis- 
charge within  a  subcatchment,  (2)  in  relation  to 
soil  moisture  variations  and  soil  permeability  on  a 
single  hillslope,  and  (3)  in  relation  to  the  compo- 
nents of  the  main  drainage  network,  with  particu- 
lar emphasis  on  channel  form  and  change  within 
the  Highland  Water  itself.  It  is  clear  that  just  as 
vegetation  can  be  an  indicator  of  runoff  production 


at  the  subcatchment  and  hillslope  scale,  it  can 
provide  an  influence  upon  the  flow  and  sediment 
routing  and  storage  at  the  catchment  scale  and  an 
influence  upon  channel  morphology,  particularly 
where  stream  channel  adjustment  is  taking  place. 
(See  also  W89-02880)  (Miller-PTT) 
W89-02911 


STREAM  RESPONSE  TO  FLASH  FLOODS  IN 
UPLAND  SCOTLAND, 

Saint  Andrews  Univ.  (Scotland).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02912 


EXPERIMENTAL    METHOD    IN    GEOMOR- 
PHOLOGY, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02913 


AGGRADATION  AND  DEGRADATION  OF  AL- 
LUVIAL SAND  DEPOSITS,  1965  TO  1986,  COL- 
ORADO RIVER,  GRAND  CANYON  NATIONAL 
PARK,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

J.  C.  Schmidt,  and  J.  B.  Graf. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-195458. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Open-File  Report  87-555,  April  1988.  120p,  34  fig, 

14  tab,  28  ref.  Bureau  of  Reclamation  Contract  IA- 

3-AA-40-01260. 

Descriptors:  'Channel  morphology,  'Alluvial 
channels,  'Arizona,  'Sedimentation,  'Sediment 
transport,  'Colorado  River,  Sand,  Scour,  Alluvial 
deposits,  Erosion,  Flow  velocity,  Geomorphology. 

High  discharges  occurring  between  1983-1985  re- 
sulted in  redistribution  of  sand  stored  in  zones  of 
recirculating  current  in  the  Colorado  River  in 
Grand  Canyon  National  Park.  Redistribution  re- 
sulted in  net  loss  in  the  number  of  reattachment 
deposits  in  narrow  reaches  and  aggradation  of 
some  separation  deposits.  Separation  deposits  were 
more  stable  than  other  types  of  deposits.  Alluvial 
sand  deposits  that  are  large  enough  and  of  suffi- 
cient size  for  use  as  campsites  were  more  stable 
than  smaller  lower-elevation  deposits.  Fluctuating 
flows  between  October  1985  and  January  1986 
caused  erosion  throughout  the  Grand  Canyon,  and 
caused  erosion  of  some  deposits  created  by  the 
high  flows  of  1983-1985.  Data  collected  for  this 
study  included  measurements  of  flow  velocity, 
scour-and-fill  of  sand  deposits,  topographic  and 
bathymetric  surveys,  mapping  of  surface-flow  pat- 
terns, water-surface  slope  surveys,  sedimentologi- 
cal  analysis,  and  replication  of  photographs.  A 
classification  system  of  alluvial  sand  deposits  was 
developed  on  the  basis  of  morphometric  character- 
istics and  the  location  of  these  deposits  in  relation 
to  parts  of  recirculation  zones.  (Author's  abstract) 
W89-02973 


DENDROGEOMORPHIC  EVIDENCE  AND 
DATING  OF  RECENT  DEBRIS  FLOWS  ON 
MOUNT  SHASTA,  NORTHERN  CALIFORNIA, 

C.  R.  Hupp,  W.  R.  Osterkamp,  and  J.  L.  Thornton. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1396-B,  1987.  39p,  23  fig,  2  tab, 
59  ref,  (Debris-Flow  Activity  and  Associated  Haz- 
ards on  Mount  Shasta,  Northern  California). 

Descriptors:  'Debris  flows,  'Mass  wasting,  'Detri- 
tus, 'Dendrochronology,  'Mountains,  'California, 
Mount  Shasta,  Glacial  streams,  Volcanoes,  Geo- 
morphology, Drainage  basins,  Scour,  Snowmelt, 
Alluvial  fans,  Dating. 

Evidence  of  debris  flows  is  common  along  the 
glacially  fed  streams  of  the  Mount  Shasta  volcano, 
California.  These  streams  are  Whitney  Creek, 
Bolam  Creek,  Mud  Creek,  Ash  Creek,  Gravel 
Creek,  and  Inconstance  Creek.  Debris  flow  since 
1580  can  be  documented  by  studying  trees  dam- 


aged by  or  growing  on  debris  flows.  Dates  ob- 
tained from  tree-ring  analysis  proved  consistent 
with  documented  records  of  debris  flows.  Debris- 
flow  dates  in  conjunction  with  geomorphic  evi- 
dence permit  the  development  of  magnitude  and 
frequency  relations  over  a  period  of  about  400 
years.  Dendrogeomorphic  evidence  shows  that 
debris  flows  are  a  common  occurrence  on  many 
Mount  Shasta  streams.  Debris  flows  traveling  at 
least  2  kilometers  have  occurred  at  a  frequency  of 
about  10.5  debris  flows  per  century;  certain  basins 
are  more  active  than  others,  the  Gravel  Creek  and 
Mud  Creek  basins  area  among  the  most  active,  and 
Inconstance  Creek  basin  is  the  least  active.  Small 
debris  flow  are  more  frequent  and  usually  do  not 
move  as  far  downslope  as  large  debris  flows. 
Cyclic  scouring  and  filling  by  debris  flows  in  and 
adjacent  to  stream  channels  and  on  debris  fans  is 
suggested  by  dendrogemorphic  evidence  and 
seems  to  be  related  to  event  magnitude  and  fre- 
quency. Distinct  periods  of  heightened  debris-flow 
activity  and  quiescent  periods  occur  in  individual 
basins  and  are  apparently  related  to  glacial  and 
valley  wall  stability  and  meltwater  supply.  Debris 
flows  of  all  magnitudes  appear  to  be  the  major 
surficial  geomorphic  agent  during  noneruptive 
times  that  sculpture  the  channels  and  develop  large 
alluvial  fans.  (See  also  W89-03029)  (Author's  ab- 
stract) 
W89-03028 


MAGNITUDE  AND  FREQUENCY  OF  DEBRIS 
FLOWS,  AND  AREAS  OF  HAZARD  ON 
MOUNT  SHASTA,  NORTHERN  CALIFORNIA, 

Geological  Survey,  Lakewood,  CO. 
W.  R.  Osterkamp,  C.  R.  Hupp,  and  J.  C.  Blodgett. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1396-C,  1986.  21p,  7  fig,  2  tab, 
20  ref,  1  plate  in  pocket,  (Debris-Flow  Activity 
and  Associated  Hazards  on  Mount  Shasta,  North- 
ern California). 

Descriptors:  'Debris  flows,  'Mass  wasting,  'Detri- 
tus, 'Mountains,  'Hazards,  'California,  Mount 
Shasta,  Runoff,  Glacial  streams,  Slope  stability, 
Landslides,  Slurries,  Snowmelt,  Sediment  yield, 
Alluvial  fans,  Aggradation,  Denudation. 

Debris  flows  on  Mount  Shasta,  northern  Califor- 
nia, have  occurred  frequently  during  the  late  Holo- 
cene  in  response  to  rapid  runoff  from  melting  snow 
and  ice.  Glacial-meltwater  streams  that  deeply 
incise  unstable  pyroclastic  and  related  flow  depos- 
its typically  form  debris  flows  when  high  dis- 
charges cause  slope  failures  within  steep-walled 
gorges.  The  landslide  material  either  absorbs 
streamflow  quickly  and  becomes  a  slurry  or  briefly 
dams  the  stream  and  converts  to  a  debris  flow  as 
breaching  occurs.  All  glacial-meltwater  streams  on 
Mount  Shasta  have  had  repeated  debris-flow  activ- 
ity during  the  last  500  years.  During  this  period, 
large-magnitude,  potentially  destructive  flows  on 
Mount  Shasta  have  occurred  at  a  rate  of  four  per 
century,  but  smaller  flows  contained  by  stream 
channels  may  be  10  to  20  times  more  numerous. 
The  smaller  debris  flows  of  Mount  Shasta  pose 
little  hazard  to  human  life  or  property,  whereas 
larger,  out-of-channel  flows  could  cause  minor 
damage.  Only  the  City  of  McCloud  and  inhabited 
areas  on  the  Whitney-Bolam  fan  appear  to  be 
threatened  by  possible  debris-flow  activity.  None 
of  the  streams  lacking  glacial  meltwater  have  had 
significant  debris-flow  activity  during  late  Holo- 
cene  time.  Sediment  yields  from  upper  fan  areas  of 
Mount  Shasta  are  very  high,  but  most  of  the  sedi- 
ment moved  by  debris  flows  from  upper  slopes  is 
redeposited  on  lower  fan  areas,  locally  causing 
extensive  and  rapid  aggradation  of  the  fan  surface. 
Little  sediment  enters  a  through-flowing  stream 
network.  Correspondingly  high  denudation  rates  in 
the  areas  that  provide  sediment  for  debris  flows 
(the  deep  gorges)  suggest  that  a  high  frequency  of 
debris  flows  may  be  unique  to  recent  centuries. 
(See  also  W89-03028)  (Author's  abstract) 
W89-03029 
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RUNOFF  CHARACTERISTICS  AND  WA- 
SHOFF  LOADS  FROM  RAINFALL-SIMULA- 
TION   EXPERIMENTS    ON    A   STREET   SUR- 
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FACE  AND  A  NATIVE  PASTURE  IN  THE 
DENVER  METROPOLITAN  AREA,  COLORA- 
DO, 

Geological  Survey,  Arvada,  CO. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-03036 


MONITORING  BASELINE  SUSPENDED  SEDI- 
MENT IN  FORESTED  BASINS:  THE  EFFECTS 
OF  SAMPLING  ON  SUSPENDED  SEDIMENT 
RATING  CURVES, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

R.  B.  Thomas. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  5,  p  499-514,  October  1988.  8  fig,  3  tab,  13  ref. 

Descriptors:  'Suspended  sediments,  'Sampling, 
•Data  interpretation,  'Baseline  studies,  'Forest 
watersheds,  Fluvial  sediments,  Sediment  discharge, 
Sediment  yield,  Data  acquisition,  Graphical  analy- 
sis, Statistical  methods,  California,  Land  manage- 
ment. 

Rating  curves  are  widely  used  for  directly  assess- 
ing changes  in  the  suspended-sediment  delivery 
process  and  indirectly  for  estimating  total  yields. 
Four  sampling  methods  were  simulated  over  a  31- 
day  record  of  suspended  sediment  from  the  North 
Fork  of  the  Mad  River  near  Korbel,  California. 
The  sampling  methods  used  were:  (1)  simple 
random  time-based,  (2)  fixed-interval  (or  systemat- 
ic) time-based,  (3)  flow-proportional  discharge- 
based,  and  (4)  Selection  At  List  Time  (SALT) 
discharge-based  samplirg.  The  position  and  size  of 
the  four  groups  of  plotted  slope/intercept  pairs 
indicated  differences  in  bias  and  variance  among 
the  methods.  Estimates  of  total  yield  for  the  31 -day 
period  and  for  storms  of  three  sizes  were  also 
biased  according  to  sampling  method.  Standard 
bias  correction  for  lognormal  transformations  im- 
proved yield  estimates,  but  did  not  remove  sam- 
pling bias  uniformly.  Methods  of  data  collection 
have  a  large  and  systematic  effect  on  the  estimates 
of  suspended  sediment  yield.  Differences  attributed 
to  land  management  may,  in  fact,  result  from 
changes  in  sampling  methods.  (Author's  abstract) 
W89-03053  ' 


ROLE  OF  ICE  IN  THE  MORPHO-SEDIMEN- 
TOLOGIC  REGIME  OF  A  SHORELINE  IN 
THE  MIDDLE  SAINT  LAWRENCE  ESTUARY 
(LE  ROLE  DES  GLACES  DANS  LE  REGIME 
MORPHO-SEDIMENTOLOGIQUE  D'UN 

ESTRAN  DE  L'ESTUAIRE  MOYEN  DU  SAINT- 
LAURENT), 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
J.  P.  Troude,  and  J.  B.  Seroudes. 
Canadian  Journal  of  Civil  Engineering  CJCEB8 
Vol.  15,  No.  3,  p  348-354,  June  1988.  2  fig,  4  tab,  29 
ref. 

Descriptors:  'River  ice,  'Bank  erosion,  'Saint 
Lawrence  Estuary,  'Sedimentation,  Estuarine  en- 
vironment, Seasonal  variation,  Quebec,  Seasonal 
distribution,  Rivers,  Erosion,  Ice,  Ice  breakup. 

The  Cap-Tourment  shoreline  is  characterized  by 
heavy  sedimentation  in  summer  and  periods  of 
intense  erosion  in  spring  and  fall.  Ice  plays  a  pro- 
tective role  in  winter,  but  in  the  spring  ice  contrib- 
utes to  erosion,  accounting  for  25%  of  the  total 
erosion.  The  sediment  load  of  ice  is  approximately 
100  kg  of  sediment  per  second/sq  m.  Eighty-five 
percent  of  this  is  concentrated  at  the  bottom,  with 
only  15%  being  carried  towards  the  estuary  during 
the  thaw.  An  erosion  of  about  2  m/yr  can  be 
measured  in  the  banks,  where  the  erosion  is  essen- 
tially hydraulic  and  occurs  in  autumn  and  spring. 
During  the  last  season,  the  ice  participated  actively 
in  bank  destabilization,  particularly  wherever  the 
cliffs  along  the  shoreline  are  low.  (Brock-PTT) 
W89-03133 


HORIZONTAL  AND  VERTICAL  DISTRIBU- 
TION OF  PCBS  IN  SOUTHERN  LAKE  MICHI- 
GAN SEDIMENTS  AND  THE  EFFECT  OF 
WAUKEGAN  HARBOR  AS  A  POINT  SOURCE, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Pro- 
gram. 


For  primary  bibliographic  entry  see  Field  5B. 

W89-03170 


SEDIMENT  TRANSPORT  PREDICTION  IN  A 
TIDAL  INLET  USING  A  NUMERICAL 
MODEL:  APPLICATION  TO  STONY  BROOK 
HARBOR,  LONG  ISLAND,  NEW  YORK,  USA, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

G.  A.  Zarillo,  and  M.-J.  Park. 

Journal  of  Coastal  Research  ,  Vol.  3,  No.  4,  p  429- 

444,  Autumn  1987.  12  fig,  7  tab,  47  ref. 

Descriptors:  'Sediment  transport,  'Inlets,  'Tidal 
basins,  'New  York,  'Mathematical  models,  Esti- 
mating equations,  Prediction,  Numerical  analysis. 

Acquisition  of  extensive  current  measurements  in 
tide-dominated  environments  in  order  to  predict 
sediment  transport  is  difficult  and  expensive.  In 
addition,  instantaneous  transport  rates  predicted 
from  different  sediment  transport  equations  often 
disagree  by  several  orders  of  magnitude.  There- 
fore, a  numerical  model  was  applied  to  a  shallow 
inlet-basin  system  in  order  to  make  long-term  pre- 
dictions of  currents  and  bed  shear  needed  to  inte- 
grate instantaneous  sediment  transport  predictions 
and  provide  realistic  estimates  of  net  transport 
patterns.  After  calibration  of  the  model,  good 
agreement  between  observed  and  predicted  tides 
and  currents  was  obtained.  Five  empirical  sedi- 
ment transport  equations  were  then  coupled  to  the 
numerical  model  in  order  to  compare  the  range  of 
predicted  sediment  transport  rates  within  the  study 
area.  The  transport  rates  predicted  from  the  five 
different  equations  integrated  over  two  spring-neap 
cycles  result  in  largely  flood-directed  net  sediment 
transport  rates  that  are  within  one  order  of  magni- 
tude. The  predicted  net  sediment  transport  pattern 
agrees  well  with  observed  conditions  showing  con- 
vergence of  transport  in  shoaling  areas  and  diver- 
gence in  erosional  areas.  (Author's  abstract) 
W89-03185 


CHANGE  IN  SEDIMENTATION  FOLLOWING 
RIVER  DIVERSION  IN  THE  EASTMAIN  ES- 
TUARY (JAMES  BAY),  CANADA, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

B.  d'Anglejan,  and  J.  Basmadjian. 
Journal  of  Coastal  Research,  Vol.  3,  No  4,  p  457- 
468,  Autumn  1987.  10  fig,  1  tab,  15  ref. 

Descriptors:  'James  Bay,  'Canada,  'Sedimenta- 
tion, 'Sedimentation  rates,  'Estuaries,  'Turbidity 
currents,  'Diversion,  Saline  water  intrusion, 
Rivers,  Density  flow,  Canada. 

Sedimentological  changes  that  occurred  in  the 
Eastmain  estuary  after  a  90%  reduction  in  dis- 
charge following  river  diversion  in  July  1980  were 
studied  during  four  consecutive  summers.  Before 
cut-off,  the  estuary  was  kept  well  flushed  of  river 
derived  solids.  The  new  sets  of  physical  conditions 
led  to  progressive  sediment  retention.  After  July 
1980,  salt  migration  8  km  inland  brought  within 
one  year  the  development  of  a  turbidity  maximum 
zone  near  the  tip  of  the  intrusion.  This  turbidity 
zone  is  unstable:  suspended  sediments  trapped 
within  it  tend  to  be  flushed  downstream  by  large 
fluctuations  in  the  residual  flow  which  are  caused 
by  local  precipitations  or  discharge  control  at  the 
dam.  Fine  sediments  accumulate  at  rates  of  0.02  to 
0.05  m  per  year  over  the  pre-cut-off  surface.  From 
sediment  trap  data  and  acoustic  records,  it  appears 
that  sediment  movement  takes  place  by  means  of 
dilute  mobile  lutite  suspensions  close  to  the  sedi- 
ment-water interface,  particularly  during  periods 
of  surge  in  runoff.  Since  1981,  there  has  been  a 
statistically  significant  rise  in  turbidity  near  the 
bottom,  but  not  in  the  surface  layer,  suggesting  a 
general  increase  in  the  vertical  turbidity  gradient. 
The  rates  of  suspended  sediment  delivery  into 
James  Bay  are  at  least  25  times  smaller  than  they 
were  before  1980.  (Author's  abstract) 
W89-03186 


SEDIMENT  TRANSPORT  FROM  DELAWARE 
BAY  TO  THE  NEW  JERSEY  INNER  SHELF, 

Rider  Coll.,  Lawrenceville,  NJ.  Dept.  of  Geosci- 


ences. 

M.  J.  Hall,  J.  E.  Nadeau,  and  M.  J.  Nicolich. 
Journal  of  Coastal  Research,  Vol.  3,  No.  4,  p  417- 
427,  Autumn  1987.  3  fig,  2  tab,  31  ref. 

Descriptors:  'Tracers,  'Sediment  transport, 
'Trace  metals,  'Bottom  sediments,  'Marine  sedi- 
ments, 'Sediment  distribution,  Coastal  waters, 
Chemical  analysis,  New  Jersey. 

Trace  metal  analysis  of  bottom  sediments  (<  63 
micron  fraction)  clearly  indicates  that  Delaware- 
Bay-derived  sediment  is  being  deposited  in  waters 
surrounding  Cape  May  Peninsula  and  northward 
along  the  inner  shelf  of  New  Jersey.  Distributional 
patterns  of  trace  metal  values  on  the  inner  shelf 
show  that  ridge  crests  contain  higher  trace  metal 
values  than  adjacent  swales  because  exposed  Pleis- 
tocene clay  layers  in  the  swales  dilute  the  trace 
metal  concentrations.  In  addition,  summer  sedi- 
ments have  metal  concentrations  two  to  three 
times  higher  than  winter  sediments,  which  may 
reflect  the  more  dominant  northward  flowing  cur- 
rents in  summer  than  in  winter,  or  it  may  indicate 
dilution  of  Delaware  Bay-derived  clays  with  off- 
shore Pleistocene  clays  stirred  up  during  winter 
storms.  (Author's  abstract) 
W89-03187 


DISTRIBUTION  OF  GAMMA-EMITTING  RA- 
DIONUCLIDES IN  SURFACE  SUBTIDAL 
SEDIMENTS  NEAR  THE  SELLAFIELD 
PLANT, 

British  Geological  Survey,  Keyworth  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03190 


HURRICANE-INDUCED  SEDIMENT  DEPOSI- 
TION IN  A  GULF  COAST  MARSH, 

California  Univ.,  Davis.  Dept.  of  Botany. 
M.  Rejmanek,  C.  E.  Sasser,  and  G.  W.  Peterson. 
Estuarine,   Coastal  and   Shelf  Science   ECSSD3, 
Vol.  27,  No.  2,  p  217-222,  August  1988.  3  fig,  1  tab, 
12  ref. 

Descriptors:  'Sedimentation,  'Hurricanes,  'Depo- 
sition, 'Coastal  marshes,  'Fluvial  sediments, 
'Deltas,  'Mississippi  River,  Sediment  distribution, 
Markers. 

Rates  of  sediment  accumulation  in  four  coastal 
marsh  communities  in  the  Mississippi  River  deltaic 
plain,  Louisiana,  were  studied  using  feldspar  clay 
marker  horizons.  The  results  indicate  that  normal 
riverine  flooding  contributes  relatively  little  (<  0.1 
cm/year)  to  marsh  accretion  in  the  studied  area.  In 
contrast,  even  a  minor  hurricane  can  resuspend 
sediments  from  shallow  bays  and  deposit  more 
than  2.2  cm  of  sediments  in  Phragmites  australis 
dominated  communities  adjacent  to  the  bayous  as 
far  as  7  km  inland  from  the  bay  shore.  Hurricane- 
induced  sedimentation  represents  at  least  a  partial 
compensation  to  prevailing  subsidence  of  marshes 
in  abandoned  delta  lobes.  (Author's  abstract) 
W89-03193 


PU(239,240)  RESIDENCE  TIMES  IN  FRESH- 
WATERS  AND  ACCUMULATION  IN  SHIELD 
LAKE  SEDIMENTS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03209 


SILICA  AND  PHOSPHORUS  FLUX  FROM 
SEDIMENTS:  IMPORTANCE  OF  INTERNAL 
RECYCLING  IN  LAKE  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03219 


DYNAMICS  OF  LAKE  MICHIGAN  PHYTO- 
PLANKTON:  RELATIONSHIP  TO  NITROGEN 
AND  SILICA  FLUXES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
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Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03230 


DEMTRIFICATION  IN  FRESHWATER  AND 
COASTAL  MARINE  ECOSYSTEMS:  ECOLOGI- 
CAL AND  GEOCHEMICAL  SIGNIFICANCE, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 

Div.  of  Environmental  Research. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03256 


COMPARISON  OF  MICROBIAL  DYNAMICS 
IN  MARINE  AND  FRESHWATER  SEDI- 
MENTS: CONTRASTS  IN  ANAEROBIC 
CARBON  CATABOLISM, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03257 

2K.  Chemical  Processes 


LIMITS  ON  CATION  LEACHING  OF  WEAKLY 
PODZOLIZED  FOREST  SOILS:  AN  EMPIRI- 
CAL EVALUATION, 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02310 


SOURCES  OF  ALKALINITY  IN  PRECAM- 
BRIAN  SHIELD  WATERSHEDS  UNDER  NAT- 
URAL CONDITIONS  AND  AFTER  FIRE  OR 
ACIDIFICATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-02313 


PROTON  CYCLING  IN  BOGS:  GEOGRAPHI- 
CAL VARIATION  IN  NORTHEASTERN 
NORTH  AMERICA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02316 


EXTERNAL  QUALITY-ASSURANCE  RESULTS 
FOR  THE  NATIONAL  ATMOSPHERIC  DEPO- 
SITION PROGRAM  AND  NATIONAL  TRENDS 
NETWORK  DURING  1986, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02463 


DIRECTORY  OF  PRECIPITATION  MONITOR- 
ING SITES,  NATIONAL  ATMOSPHERIC  DEP- 
OSITION PROGRAM/NATIONAL  TRENDS 
NETWORK  (NADP/NTN). 
National  Acid  Precipitation  Assessment  Program, 
Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-02480 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  GROUNDWATER  IN  HAND 
AND  HYDE  COUNTIES  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02505 


RELATION  OF  WATER  CHEMISTRY  OF  THE 
EDWARDS  AQUIFER  TO  HYDROGEOLOGY 
AND  LAND  USE,  SAN  ANTONIO  REGION, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02514 


SUPPLEMENTAL  ARSENIC  DATA  FOR  SE- 
LECTED STREAMS  IN  THE  MISSOURI 
RIVER  BASIN,  MONTANA,  1987, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02516 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  MILLETT  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  CENTRAL  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02533 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  ELKO  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02534 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  ELY  1  DEGREE  X  2  DEGREE  QUADRAN- 
GLE, EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02535 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  LUND  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02536 


BIOGEOCHEMISTRY  OF  LEAD-210  AND  PO- 
LONIUM-210  IN  FRESH  WATERS  AND  SEDI- 
MENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 
G.  Benoit,  and  H.  F.  Hemond. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-227467/ 
AS.  Price  codes:  A 10  in  paper  copy;  A01  in  micro- 
fiche. Water  Resources  Division.  Final  Report, 
(May  1988).  214p,  58  fig,  27  tab,  208  ref.  Contract 
No.  USGS  14-08-0001-G1132. 

Descriptors:  *Lead-210,  *Polonium-210,  ♦Sedi- 
ments, "Toxic  metals,  'Radioactive  tracers,  'Bio- 
geochemistry,  Lakes,  Sediments,  Bickford  Pond, 
Massachusetts,  Mass  balance,  Geochronology,  Ra- 
dionuclides, Epilimnion,  Fickian  transport,  Path  of 
pollutants,  Lake  sediments,  Lead  radioisotropes, 
Polonium  radioisotropes,  Sediment  transport. 

The  objective  was  to  investigate  the  behavior  of 
toxic  metals  in  lakes  and  streams  using  the  natural- 
ly occurring  radioactive  metals  lead-210  and  polo- 
nium-210  as  tracers.  The  radionuclides  were  meas- 
ured as  a  function  of  position  and  time  in  a  Massa- 
chusetts lake,  its  sediments  and  pore  waters,  and 
associated  streams.  A  mass  balance  for  the  epilim- 
nion showed  that  lead-210  direct  uptake  by  bottom 
sediments  was  inconsequential.  Below  the  epilim- 
nion, a  steep  temperature/density  gradient  limited 
vertical  transport.  Anoxic  conditions  caused  remo- 
bilization  of  iron  and  lead-210,  which  reprecipitat- 
ed  at  the  oxycline  and  returned  to  the  bottom  via 
settling.  Below  the  oxycline,  lead-210  and  iron 
distributions  resulted  from  constant  release  from 
anoxic  sediments  and  dilution  in  the  water  column. 
Sediment  lead-210  distributions  were  caused  by 
sedimentation  and  Fickian  transport.  The  Fickian 
component  was  equal  to  the  pore  water  diffusive 
flux.  In  pore  waters,  lead-210  and  polonium-210 
were  100  times  greater  than  in  overlying  water  and 
had  steep  concentration  gradients.  Lead-210  parti- 
tion coefficients  decreased  with  depth,  controlled 
by  sorption  on  iron  oxides.  Rernobilization  to  the 
water  column  comes  from  a  thin  layer  of  iron-rich 
floe  near  the  sediment  water  interface.  Deeper  in 
the  cores,  diffusive  transport  can  redistribute  lead- 


210  to  an  extent  that  can  affect  lead-210  dating. 
(USGS) 

W89-02555 


WATER  QUALITY  DATA  (JULY  1986 
THROUGH  SEPTEMBER  1987)  AND  STATIS- 
TICAL SUMMARIES  (MARCH  1985 
THROUGH  SEPTEMBER  1987)  FOR  THE 
CLARK  FORK  AND  SELECTED  TRIBUTARIES 
FROM  DEER  LODGE  TO  MISSOULA,  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02566 


CONCEPT  OF  ELECTRON  ACTIVITY  AND  ITS 
RELATION  TO  REDOX  POTENTIALS  IN 
AQUEOUS  GEOCHEMICAL  SYSTEMS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  C.  Thorstenson. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  84-072,  1984. 

46p,  3  fig,  2  tab,  80  ref. 

Descriptors:  "Oxidation-reduction  potential, 
•Water  chemistry,  "Aqueous  geochemistry,  "Geo- 
chemistry, "Thermodynamics,  Electron  activity, 
Eh  measurements. 

The  definition  of  a  formal  thermodynamic  activity 
of  electrons  in  redox  reactions  appears  in  the  litera- 
ture of  the  1920's.  The  concept  of  pe  as  -log 
(electron  activity)  was  introduced  by  Jorgensen  in 
1945  and  popularized  in  the  geochemical  literature 
by  Sillen,  who  considered  pe  and  pH  as  master 
variables  in  geochemical  reactions.  The  physical 
significance  of  the  concept  of  electron  activity  was 
challenged  as  early  as  1928.  However,  only  in  the 
last  two  decades  have  sufficient  thermodynamic 
data  become  available  to  examine  this  question 
quantitatively.  The  chemical  nature  of  hydrated 
electrons  differs  greatly  from  that  of  hydrated  pro- 
tons, and  thermodynamic  data  show  that  hydrated 
electrons  cannot  exist  at  physically  meaningful 
equilibrium  concentrations  under  natural  condi- 
tions. This  has  important  consequences  for  the 
understanding  of  redox  processes  in  natural  waters. 
These  are:  (1)  the  analogy  between  pe  and  pH  as 
master  variables  is  generally  carried  much  further 
than  is  justified;  (2)  a  thermodynamically  meaning- 
ful value  of  redox  potential  cannot  be  assigned  to 
disequilibrium  systems;  (3)  the  most  useful  ap- 
proach to  the  study  of  redox  characteristics  is  the 
analysis  and  study  of  multiple  redox  couples  in  the 
system;  and  (4)  for  all  practical  purposes,  thermo- 
dynamically defined  redox  potentials  do  not  exist 
(and  thus  cannot  be  measured)  in  natural  waters. 
The  overall  implication  for  natural  systems  is  that, 
in  terms  of  redox  reactions,  each  case  must  be 
considered  on  an  individual  and  detailed  basis. 
Field  studies  would  appear  to  be  a  mandatory  part 
of  any  site-specific  study;  conclusions  regarding 
redox  processes  cannot  be  based  solely  on  elec- 
trode measurements  or  thermodynamic  stability 
calculations.  (USGS) 
W89-02580 


RELATIONS  OF  SPECIFIC  CONDUCTANCE 
TO  STREAMFLOW  AND  SELECTED  WATER 
QUALITY  CHARACTERISTICS  OF  THE  AR- 
KANSAS RIVER  BASIN,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

D.  Cain. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Witer  Resources  Investigations 

Report  87-4041,  1987.  93p,  33  fig,  1  pi,  17  tab,  18 

ref. 

Descriptors:  "Water  quality,  "Specific  conductivi- 
ty, "Salts,  "Ions,  "Arkansas  River,  "Colorado,  Re- 
gression analysis,  Streamflow,  Surface  water, 
Groundwater,  Data  collections,  Spatial  variation, 
Seasonal  variation. 

Areal,  seasonal,  and  long-term  variations  in  the 
specific  conductance  of  surface  and  groundwater 


i 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


in  the  Arkansas  River  basin  of  Colorado  were 
evaluated  and  relations  of  specific  conductance  to 
stream-flow  and  to  concentrations  of  dissolved 
solids  and  major  ions  were  determined  as  part  of 
an  effort  to  develop  a  comprehensive  hydrologic 
model  of  the  basin.  Mean  specific  conductance  of 
surface  and  groundwater  was  smallest  in  the  upper 
basin  and  increased  downstream.  Smallest  mean 
specific  conductance  occurred  during  summer 
runoff,  and  largest  mean  specific  conductance  oc- 
curred during  spring  and  fall  low  flows.  Trends  in 
specific  conductance  occurred  at  18  of  31  surface- 
water  stations  and  in  flow-adjusted  specific  con- 
ductance at  14  of  24  surface-water  stations.  Loga- 
rithmic relations  of  specific  conductance  to  stream- 
flow  were  determined  for  69  stations.  Significant 
seasonal  differences  in  the  relations  illustrate  the 
effect  of  basin  characteristics  on  the  relation  of 
specific  conductance  to  streamflow.  Relations  of 
specific  conductance  to  dissolved-solids  concentra- 
tion were  determined  for  28  surface-water  stations 
and  for  groundwater  in  alluvial  aquifers  along  the 
Arkansas  River.  Relations  of  specific  conductance 
to  concentrations  of  major  ions  were  determined 
for  26  surface-water  stations  and  for  groundwater 
in  alluvia!  aquifers  along  the  Arkansas  River. 
(USGS) 
W89-02599 


COMPUTER-PROGRAM  DOCUMENTATION 
OF  AN  INTERACTIVE-ACCOUNTING  MODEL 
TO  SIMULATE  STREAMFLOW,  WATER 
QUALITY,  AND  WATER-SUPPLY  OPER- 
ATIONS IN  A  RIVER  BASIN, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02600 


METAL   SPECIATION:   THEORY,   ANALYSIS 
AND  APPLICATION. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02640 


THERMODYNAMIC  CALCULATIONS  WITH 
SPECIAL  REFERENCE  TO  THE  AQUEOUS 
ALUMINUM  SYSTEM, 

Umea  Univ.  (Sweden).  Dept.  of  Inorganic  Chemis- 
try. 

L.  O.  Ohman,  and  S.  Sjoberg. 
IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988. 
p  1-40,  15  fig,  3  tab,  84  ref. 

Descriptors:  *Acid  rain  effects,  'Thermodynamics, 
•Aluminum,  'Chemical  reactions,  'Metal  com- 
plexes, 'Path  of  pollutants,  Molecular  structure, 
Chemical  properties,  Computer  models,  Mathe- 
matical models. 

Chemical  modeling  based  on  thermodynamic  cal- 
culations has  potential  for  the  understanding  and 
prediction  of  behavior  of  metal  ions  in  natural 
waters.  Examples  are  given  for  the  aluminum  ion. 
From  having  been  regarded  as  relatively  harmless, 
recent  findings  have  revealed  aluminum  to  be  one 
of  the  most  serious  threats  in  acidified  surface 
waters  Equilibrium  models  and  equilibrium  con- 
stants are  discussed,  as  well  as  homogeneous  com- 
plexation  equilibria  with  OH(-),  inorganic  ligands, 
and  organic  ligands.  Also  reviewed  are  redox  equi- 
libria, heterogeneous  equilibria,  and  complexation 
at  hydrous  particle  surfaces.  Although  much  valu- 
able information  concerning  the  aqueous  behavior 
of  metal  ions  can  be  obtained  using  different  types 
of  linearized  two-dimensional  plots,  a  more  com- 
prehensive and  unbiased  treatment  of  a  multicom- 
ponent,  multiphase  equilibrium  system  necessitates 
the  use  of  a  computerized  model.  A  number  of 
calculations  describe  the  aqueous  behavior  of  alu- 
minum in  systems  of  relevance  to  bio-uptake  in 
man  and  to  behavior  in  natural  waters.  Because  the 
environmental  interest  in  aluminum  is  relatively 
recent  and  its  aqueous  chemistry  is  quite  compli- 
cated, the  thermodynamic  data  base  for  this  ele- 
ment is  still  incomplete.  (See  also  W89-0264O) 
(VerNooy-PTT) 
W89-02641 


COORDINATION      CHEMISTRY      AT      THE 
SOLID/SOLUTION  INTERFACE, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-02642 


INTRODUCTION  TO  INTERACTIONS  OF  OR- 
GANIC COMPOUNDS  WITH  MINERAL  SUR- 
FACES, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02643 


REACTIONS   AND   TRANSPORT   OF   TRACE 
METALS  IN  GROUNDWATER, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02644 


COMPARISON  OF  ANODIC  STRIPPING  VOL- 
TAMMETRY  SPECIATION  DATA  WITH  EM- 
PIRICAL MODEL  PREDICTIONS  OF  PCU, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-02646 


MEASUREMENTS   OF  BINDING  SITE  CON- 
CENTRATIONS IN  HUMIC  SUBSTANCES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
W 89-02647 


PARTITIONING  OF  TRACE  METALS  IN  SEDI- 
MENTS, 

Quebec  Univ.,  Sainte-Foy. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02649 


TRANSPORT,  BIOACCUMULATION,  AND 
TOXICITY  OF  METALS  AND  METALLOIDS 
IN  MICROORGANISMS  UNDER  ENVIRON- 
MENTAL STRESS, 

Gray  Freshwater  Biological  Inst.,  Navarre,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02652 


METAL  TREATMENT  AND  RECOVERY, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 
W 89-0265 3 


NEW  DIRECTIONS  IN  KARST. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02728 


ALKALINITY    MEASUREMENTS    IN    KARST 
WATER  STUDIES, 

Lancaster  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02729 


CONTROLS  ON  THE  COMPOSITION  OF 
AUTHIGENIC  PERCOLATION  WATER  IN 
THE  BURREN,  IRELAND, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
P.  L.  Smart,  H.  Friederich,  and  S.  T.  Trudgill. 
IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  17-47,  11  fig,  4  tab,  47  ref. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
•Karst,  'Caves,  'Ireland,  Chemical  properties, 
Limestone,  Calcium,  Carbon  dioxide,  Percolating 
water,  Cations,  Sodium,  Potassium,  Magnesium, 
Calcareous  soils,  Sulfates. 

Samples  of  authigenic  percolation  water  were  col- 
lected from  diffuse  seepages  and  cave  drips 
throughout  the  karst  area  of  the  Burren,  County 


Clare,  Ireland.  They  were  subdivided  into  six 
classes,  based  on  the  soil  and  vegetation  cover 
overlying  the  limestone,  comprising  Bare  Pave- 
ments, Vegetated  Pavements,  Thin  Mineral  Soils, 
Calcareous  Drift,  Shale  Drift  and  in  situ  Shale 
Cover.  Three  processes  were  identified  as  control- 
ling the  concentration  of  the  major  ions  present  in 
the  samples:  evaporative  concentration  of  rainfall; 
cation  exchange  in  the  soil;  and  weathering  of  the 
limestone  and  shale  bedrock.  Chloride  and  sulfate 
concentrations  were  controlled  largely  by  the  first 
of  these  processes,  although  oxidation  of  pyrites 
present  in  the  shales  gave  significant  non-carbonate 
hardness  from  sulfuric  acid.  Sodium,  potassium  and 
magnesium  concentrations  were  affected  by  cation 
exchange  in  the  soil,  but  fertilizer  applications  in- 
creased the  concentrations  at  Calcareous  Drift 
sites.  Calcium  concentrations  in  most  waters  were 
controlled  by  the  PC02  of  the  overlying  soil, 
which  was  highest  for  the  thick,  continuous  agri- 
cultural soils,  and  lowest  for  the  discontinuous 
gryke  soils  of  the  Bare  Pavements.  Ground  air  was 
important  in  reducing  short-term  temporal  changes 
in  PC02,  and  ensuring  open-system  solution  of  the 
limestone.  (See  also  W89-02728)  (Author's  ab- 
stract) 
W89-02730 


CHEMICAL  WEATHERING  OF  THE  EAST 
YORKSHIRE  CHALK, 

London  Univ.  (England).  Dept.  of  Geography. 
J.  I.  Pitman. 

IN:  New  Directions  in  Karst.  Geo  Books,  Nor- 
wich, England.  1986.  p  77-113,  12  fig,  9  tab,  62  ref. 

Descriptors:  'Chalk,  'Yorkshire,  'England,  'Geo- 
chemistry, *Karsthydrology,  'Weathering,  Aqui- 
fer characteristics,  Confined  aquifers,  Geohydro- 
logy,  Karst,  Groundwater,  Carbon  dioxide,  Ion 
exchange,  Calcium,  Sodium,  Potassium,  Carbon- 
ates,  Nitrates,   Magnesium,   Chemical   properties. 

The  chalk  groundwater  aquifer  of  East  Yorkshire 
exhibits  three  major  hydrogeochemical  zones  char- 
acterized by  distinctive  water  chemical  composi- 
tions. Zone  1  is  coincident  with  the  unconfined 
aquifer,  with  an  area  of  822  sq  km.  Here,  Ca(  +  2) 
concentrations  average  93  mg/1,  HC03(-)  235  mg/ 
1,  and  all  samples  are  saturated  with  calcite  at  mean 
log  pC02  of  -2.02.  Recharge  waters  (rain)  contrib- 
ute most  of  the  12.3  mg/1  of  S04(-)  and  are  acid 
(pH  4.83  +  or  -  1.55).  Measured  soil  log  pC02  are 
predictable  from  the  equation  -2.50  +  0.044T  for 
arable  soils.  Shallow  groundwaters  that  are  pre- 
dominantly open  to  soil  C02,  have  higher  Ca(  +  2) 
(approximately  126  mg/1)  and  HC03(-)  levels  (211 
mg/1)  and  are  saturated  with  calcite  (log  Sic  -0.02) 
at  an  average  log  pC02  of  -2.08;  deeper  scarpfoot 
springs  (Ca(  +  2)  133  mg/1)  probably  evolve  under 
closed  C02  conditions  (log  pC02  -2.40),  and  are 
undersaturated  with  calcite  (log  SIc-0.27).  Zone  2 
is  the  3-5  km  wide  semi-confined  artesian  flow  area 
on  the  chalk  dip  slope.  Groundwater  composition 
changes  rapidly  within  this  zone:  (Ca  +  2)  increases 
to  120  mg/1,  HC03(-)  to  212-317  mg/1,  with  a 
mean  log  pC02  of  -1.81)  associated  with  oxidation- 
reduction  reactions  and  ion  exchange  of  Na(  +  )  for 
Ca(  +  2).  This  is  a  zone  of  very  active  solutional 
activity.  In  zone  3,  the  fully  confined  aquifer, 
equilibrium  with  calcite  is  maintained  by  a  combi- 
nation of  cation  exchange  of  Ca  +  2)  for  2(Na(  +  ) 
+  K(  +  )  and  calcite  deposition,  so  that  dissolved 
Ca(  +  2)  decreases  to  70  mg/1.  Carbonate  ion  activ- 
ity is  increased  by  increased  pH  and  HC03  (to  7.34 
and  370  mg/1  respectively)  as  a  result  of  reduction 
of  S04(~)  and  No3(-).  Log  pC02  is  kept  at  -1.81 
by  these  processes.  After  correction  for  atmospher- 
ic inputs  average  Ca(  +  2)  fluxes  from  Givendale 
are  315  kg/ha/yr,  equivalent  to  a  surface  lowering 
rate  of  about  39  mm  in  1000  years.  Chemical  mass 
balance  calculations  suggest  that  low  magnesium 
calcite  is  preferentially  dissolved,  with  some  sec- 
ondary calcite  precipitation.  (See  also  W89-02728) 
(Author's  abstract) 
W89-02731 


PHYTOKARST,    BLUE-GREEN    ALGAE    AND 
LIMESTONE  WEATHERING, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. ■* 


62 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 


H.  A.  Viles,  and  T.  Spencer. 
IN-  New  Directions  in  Karst,  Geo  Books,  Nor- 
wich, England.  1986.  p  115-140,  5  fig,  3  tab,  81  ref. 

Descriptors:  "Lichens,  *Algae,  *Karst,  *Atolls, 
•Weathering,  Reefs,  Limestone,  Phytoplankton, 
Carbonates,  Indian  Ocean,  Grand  Cayman  Island, 
Intertidal  areas,  Colonization,  Ecology,  Caribbean 
Sea,  Subtidal  areas,  Cyanophyta. 

A  micro-organic  layer,  dominated  by  blue-green 
algae  or  lichens,  is  found  on  most  carbonate  sub- 
strates and  appears  to  influence  limestone  weather- 
ing. With  advances  in  taxonomy  and  microscopy, 
the  nature  of  this  layer  can  now  be  more  accurate- 
ly defined.  Studies  on  Aldabra  Atoll,  Indian  Ocean 
and  Grand  Cayman  Island,  Caribbean  Sea,  have 
shown  that  algal  colonization  rates  are  rapid  in 
subtidal  and  intertidal  environments.  However, 
colonization  rates  are  much  slower  on  subaerial 
surfaces  and  it  is  unlikely  that  phytokarst  land- 
scapes are  solely  the  product  of  blue-green  algae. 
(See  also  W89-02728)  (Author's  abstract) 
W89-02732 


CHEMICAL  EROSION  IN  TOWER  KARST 
TERRAIN,  KINTA  VALLEY,  PENINSULAR 
MALAYSIA, 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2J. 
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RAPID  SUBSURFACE  FLOW  AND  STREAM- 
FLOW  SOLUTE  LOSSES  IN  A  MIXED  EVER- 
GREEN FOREST,  NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Christ- 
church  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  2G. 
W89-02890 


HYDROLOGY  AND  SOLUTE  UPTAKE  IN 
HILLSLOPE  SOILS  ON  MAGNESIAN  LIME- 
STONE: THE  WHITWELL  WOOD  PROJECT, 

Sheffield  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-02891 


DYNAMICS  OF  WATER  CHEMISTRY  IN 
HARDWOOD  AND  PINE  ECOSYSTEMS, 

Southeastern    Forest    Experiment    Station,    Ashe- 

ville,  NC.  Coweeta  Hydrologic  Lab. 

W.  T.  Swank,  and  W.  T.  S.  Scott-Swank. 

IN:  Catchment  Experiments  in  Fluvial  Geomor- 

phology.  Geo  Books,  Norwich,  England.  1984.  p 

35-346,  6  tab,  33  ref.  NSF  grant  DEB  7904537. 

Descriptors:  *Soil-water  plant  relationships, 
•Forest  hydrology,  'Water  chemistry,  *Soil  water, 
•Weathering,  *Geomorphology,  Ecosystems,  Pine 
trees,  Hardwood,  Soils,  Denudation,  Seasonal  vari- 
ation, Forests,  Vegetation,  Fluvial  geomorpho- 
logy,  Soil  chemistry,  Ions. 

The  seasonal  changes  in  water  chemistry  during 
the  passage  of  water  through  one  mixed  hardwood 
and  two  different  pinewood  forests  in  the  United 
States  are  described.  The  greatest  change  in  ion 
concentrations  occurs  during  the  growing  season 
when  plant  uptake  and  other  biological  processes 
are  most  active.  Patterns  of  cation  changes  through 
compartments  are  generally  similar  for  the  three 
forest  types,  but  there  are  a  few  exceptions.  Pat- 
terns are  most  different  for  ions  such  as  N03  and 
S04  which  are  mediated  by  microbial  transforma- 
tions. The  forest  canopy  and  litter-soil  interface  are 
major  compartments  of  ion  exchange.  The  pres- 
ence, absence,  and  type  of  forest  vegetation  can 
substantially  alter  the  chemical  composition  of 
water  before  it  reaches  the  underlying  saprolite 
rock  and  bedrock.  These  alterations  may  influence 
weathering  rates  and  solutional  denudation.  (See 
also  W89-02880)  (Author's  abstract) 
W89-02900 


VARIABLE  SOLUTE  SOURCES  AND  HYDRO- 
LOGICAL  PATHWAYS  IN  A  COASTAL  SUB- 
ALPINE  ENVIRONMENT, 


T.  M.  Gallie,  and  H.  O.  Slaymaker. 
IN:  Catchment  Experiments  in  Fluvial  Geomor- 
phology.  Geo  Books,  Norwich,  England.  1984.  p 
347-357,  2  fig,  1  tab,  15  ref. 

Descriptors:  *Soil-water-plant  relationships, 
•Solute  transport,  'Water  chemistry,  *Forest  hy- 
drology, *Geomorphology,  *Soil  waters,  Soils, 
Vegetation,  Watersheds,  Hydrology,  Solutes,  Flu- 
vial geomorphology,  Catchment  areas,  Canada, 
Coastal  streams,  Alpine  regions. 

Sources  and  pathways  of  solutes  within  a  2  ha 
subalpine  watershed  in  southwestern  British  Co- 
lumbia are  described.  Observations  indicate  that 
water  flowpaths  are  non-uniform  in  time  and 
space.  Spatial  sampling  of  solutes  confirms  that 
surface,  soil  and  groundwater  movements  and 
mixing  are  complex  phenomena.  It  is  concluded 
that  soil-vegetation  complexes  are  rational  sam- 
pling units  for  hydrologic  process  studies  in  small 
watersheds,  that  unsaturated,  transient  saturated 
and  permanently  saturated  soil  water  zones  are 
useful  solute  sampling  units,  and  that  channel- 
based  sampling  programs  should  supplement  rather 
than  supercede  slope-based  sampling  programs. 
(See  also  W89-02880)  (Author's  abstract) 
W89-02901 


HYDROCHEMICAL  CHARACTERISTICS  OF  A 
DARTMOOR  HILLSLOPE, 

Plymouth  Polytechnic  (England).  Dept.  of  Geo- 
graphical Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02903 


CHARACTERIZATION  OF  COLLOIDS  IN 
GROUNDWATER, 

Technische  Univ.  Muenchen,  Garching  (Germany, 
F.R.).  Lehrstuhl  und  Inst,  fuer  Radiochemie. 
J.  I.  Kim,  G.  Buckau,  and  R.  Klenze. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-752265. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  RCM  01687,  July  1987.  29p,  14  fig,  1 
tab,  14  ref.  MIRAGE  Contract  Fl  lW-0067-D(B). 

Descriptors:  *Colloids,  'Water  chemistry, 
•Groundwater  chemistry,  *Geochemistry,  *Laser 
induced  photoacoustic  spectroscopy,  Aquifers, 
Chemical  analysis,  Humic  acids,  Heavy  metals, 
Americium,  Spectroscopy. 

Natural  colloids  in  the  Gorleben  aquifer  systems 
were  investigated  for  their  chemical  composition, 
quantification  and  size  distribution.  Humic  sub- 
stances appear  to  be  the  major  organic  materials  in 
these  groundwaters,  generating  humic  colloids 
which  were  identified  as  humic  acid  (and  fulvic 
acid)  loaded  with  a  large  number  of  trace  metal 
ions.  These  metal  ions  include  natural  homologues 
of  actinides  and  some  fission  products  in  trivalent, 
tetravalent  and  hexavalent  state.  Concentrations  of 
trivalent  and  tetravalent  heavy  metal  ions  are  lin- 
early correlated  with  the  dissolved  organic  carbon 
(DOC)  concentration  in  different  groundwaters. 
The  DOC  was  present  as  humic  colloids.  The 
Am(3  +  )  ions  introduced  in  such  a  groundwater 
readily  undergo  the  generation  of  its  pseudocol- 
loids  through  sorption  or  ion  exchange  reactions 
with  humic  colloids.  The  chemical  behavior  of 
Am(III),  being  similar  to  the  trivalent  metal  ions, 
e.g.  Fe(3  +  ),  REE  etc.  found  in  natural  colloids, 
was  investigated  by  laser  induced  photoacoustic 
spectroscopy  (LP AS).  The  quantification  of  col- 
loids in  three  different  groundwaters  (from  Ispra, 
Markham  Clinton  and  Felslabor  Grimsel)  was  also 
studied  by  LP  AS.  Bi-distilled  water  and  one  of  the 
Gorleben  groundwaters,  Gohy  101 1,  were  used  for 
comparison.  This  groundwater  contains  the  least 
amount  of  natural  colloids  of  all  Gorleben  ground- 
waters investigated.  An  indirect  quantification  is 
made  by  comparison  of  the  LPAS  results  with 
experiment  from  Latex  solution.  (Lantz-PTT) 
W89-02998 


HYDROGEOCHEMISTRY  OF  THE  UPPER 
PART  OF  THE  FORT  UNION  GROUP  IN  THE 
GASCOYNE  LIGNITE  STRIP-MINING  AREA, 
NORTH  DAKOTA, 


For  primary  bibliographic  entry  see  Field  4C. 
W89-03026 


HYDROLOGY  AND  CHEMISTRY  OF  SELECT- 
ED PRAIRIE  WETLANDS  IN  THE  COTTON- 
WOOD LAKE  AREA,  STUTSMAN  COUNTY, 
NORTH  DAKOTA,  1979-82, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2H. 
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ATMOSPHERIC,  GEOLOGICAL,  MARINE, 
AND  ANTHROPOGENIC  EFFECTS  ON 
GROUNDWATER  QUALITY  IN  FINLAND, 

Geologian     Tutkimuskeskus,     Espoo     (Finland). 

Dept.  of  Geochemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03076 


CLOGGING  PROBLEMS  IN  GROUNDWATER 
HEAT  PUMP  SYSTEMS  IN  SWEDEN, 

Chalmers     Univ.     of    Technology,     Goeteborg 

(Sweden).  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03089 


FATE    OF    ADDED    ALKALINITY    DURING 
NEUTRALIZATION  OF  ACID  LAKE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 
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TEMPERATURE  DEPENDENCE  OF  LIQUID 
FILM  COEFFICIENT   FOR  GAS  TRANSFER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

E.  I.  Daniil,  and  J.  S.  Gulliver. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1224-1229,  October 

1988.  1  fig,  16  ref.  NSF  Grant. 

Descriptors:  *Mathematical  models,  'Aeration, 
'Path  of  pollutants,  'Fate  of  pollutants,  Gas  trans- 
fer, Temperature  dependency,  Schmidt  number, 
Surface  film,  Correction  factors. 

Gas  transfer  between  the  atmosphere  and  underly- 
ing water  bodies  is  important  because  it  affects 
water  quality,  climate,  and  the  fate  of  toxic  pollut- 
ants. Physical  properties  of  the  liquid  and  gas 
phases  that  influence  gas  transfer  are  temperature- 
dependent.  Empirical  equations  are  usually  used  to 
account  for  the  temperature  variation.  Models  for 
the  temperature  correction  factor  are  compared 
and  their  corresponding  applicabilities  are  deter- 
mined. From  this  comparison  of  models  and  equa- 
tions for  the  prediction  of  a  temperature  correction 
factor,  it  is  concluded  that  an  equation  with  a 
dependence,  derived  theoretically  and  verified  ex- 
perimentally, is  the  appropriate  one  to  be  used  for 
the  conversion  of  data  from  one  temperature  to 
another.  The  equation  currently  used,  which  is  a 
purely  empirical  equation  for  oxygen  transfer, 
gives  nearly  identical  results.  The  dependence  on 
the  square  root  of  Sc  indicates  that  the  temperature 
correction  factor  is  the  same  for  all  gases,  since  it 
depends  only  on  water  properties.  In  addition,  it 
allows  the  translation  of  gas  transfer  coefficients 
between  various  gases.  (Brock-PTT) 
W89-03112 


INTERACTIONS  OF  ORGANIC  MATTER  AND 
ALUMINUM  IONS  IN  ACID  FOREST  SOIL 
SOLUTIONS:  METAL  COMPLEXATION, 
FLOCCULATION,  AND  PRECIPITATION, 

Goettingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Bo- 

denkunde  und  Waldernaehrung. 

J.  Ares,  and  W.  Ziechman. 

Soil  Science  SOSCAK,  Vol.  145,  No.  6,  p  437-447, 

June  1988.  5  fig,  3  tab,  22  ref. 

Descriptors:  'Soil  chemistry,  'Forest  soils,  'Acidi- 
ty, 'Organic  matter,  *  Aluminum,  Potentiometers, 
Precipitation,  Flocculation,  Metal  complexation, 
Lysimeters,  Hydrogen  ion  concentration. 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

F  potentiometry  was  used  to  analyze  samples  of 
ultrafiltered  organic  material  obtained  from  lysime- 
ter  solutions  during  a  growing  season  in  two  forest 
soils  of  different  acidity.  F  potentiometry  is  a 
newly  developed  technique  that  allows  the  specia- 
tion  of  Al  in  the  presence  of  complexes  of  un- 
known thermodynamic  characteristics.  The  sam- 
ples were  analyzed  for  the  amount  of  bound  Al 
after  known  amounts  had  been  added.  All  samples 
were  separately  studied  with  gel  chromatography, 
to  quantify  the  occurrence  of  precipitation  and 
flocculation  phenomena.  These  were  performed 
after  buffering  the  samples  to  the  pH  ranges  usual- 
ly occurring  in  the  soil  solution  during  a  growing 
season.  The  original  pH  of  the  samples  and  the  Al 
content  were  also  measured.  Results  regarding  the 
intensity  of  Al  binding  and  the  formation  of  preci- 
pitates in  62  samples  are  shown.  The  variance  of 
the  variable  describing  the  intensity  of  precipita- 
tion was  significantly  split  among  the  different 
factors  affecting  it,  namely  the  pH  of  the  treat- 
ment, the  amounts  of  bound  and  free  Al,  and  a 
covariant  representing  unspecified  site  differences. 
All  these  factors  are  important  in  defining  the 
precipitation  and  mobility  of  the  organic  matter  in 
the  solution  of  the  upper  forest  soils  studied.  These 
have  implication  for  the  interpretation  of  processes 
related  to  organic  matter  turnover  and  Al  mobility 
in  the  upper  soil.  (Author's  abstract) 
W89-03126 


XANTHENE  DYE  CHEMILUMINESCENCE 
FOR  DETERMINATION  OF  FREE  CHLORINE 
IN  WATER, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Indus- 
trial Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-03183 


CYCLING  OF  METHANE,  CARBON  MONOX- 
IDE, NITROUS  OXIDE,  AND  HYDROXYLA- 
MINE  IN  A  MEROMICTIC,  COASTAL 
LAGOON, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-03191 


HYDROGEN   (H2)   DISTRIBUTIONS   IN  THE 
CARMANS  RIVER  ESTUARY, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-03194 


PU(239,240)  RESIDENCE  TIMES  IN  FRESH- 
WATERS  AND  ACCUMULATION  IN  SHIELD 
LAKE  SEDIMENTS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03209 


PREDICTION  OF  PHOSPHORUS  RELEASE 
RATES  FROM  TOTAL  AND  REDUCTANT- 
SOLUBLE  PHOSPHORUS  IN  ANOXIC  LAKE 
SEDIMENTS, 

York  Univ.,  Downsview  (Ontario).  Faculty  of  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03210 


EFFECT  OF  PH  ON  SPECIATION  AND  TOX- 
ICITY OF  ALUMINUM  TO  RAINBOW  TROUT 
(SALMO  GAIRDNERI), 

Alberta   Environment,   Edmonton.   Standards  and 

Approvals  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03213 


EFFECTS  OF  LIMING  ON  THE  DISTRIBU- 
TION OF  CADMIUM  IN  WATER,  SEDIMENT, 
AND  ORGANISMS  IN  A  SWEDISH  LAKE, 

National  Swedish  Environment  Protection  Board, 

Solna.  Trace  Metal  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 


W89-03224 


SCALED  CHRYSOPHYTES  (CHRYSOPHY- 
CEAE)  AS  INDICATORS  OF  PH  IN  SUDBURY, 
ONTARIO,  LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03227 


PHOSPHOROUS  FLUX  FROM  LAKE  SEDI- 
MENTS: EFFECT  OF  EPIPELIC  ALGAL 
OXYGEN  PRODUCTION, 

Michigan    State   Univ.,   Hickory   Corners.    W.K. 

Kellogg  Biological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03248 


METHANE   CYCLING   IN   THE   SEDIMENTS 
OF  LAKE  WASHINGTON, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03249 


KINETIC  CONTROL  OF  DISSOLVED  PHOS- 
PHATE IN  NATURAL  RIVERS  AND  ESTU- 
ARIES: A  PRIMER  ON  THE  PHOSPHATE 
BUFFER  MECHANISM, 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
P.  N.  Froelich. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  4,  Part  2,  p  649-668,  July  1988.  7  fig,  6  tab,  103 
ref. 

Descriptors:  *Water  chemistry,  *Sorption,  ♦Nutri- 
ent transport,  *Rivers,  *Estuaries,  *Phosphates, 
Reviews,  Kinetics,  Adsorption. 

Information  is  reviewed  concerning  the  phosphate 
buffer  mechanism  as  a  significant  natural  process  in 
transporting  potentially  available  phosphorus  to 
the  sea.  The  systematics  of  phosphate  buffering 
reactions  with  an  emphasis  on  the  first  order  bio- 
geochemical  implications  for  natural,  unperturbed 
systems  is  described.  The  extent  to  which  phos- 
phate concentrations  are  controlled  by  phosphate 
buffering  is  evaluated  and  the  quantitative  flux  of 
particulates  is  estimated.  The  release  of  sorbed 
phosphate  to  estuarine  waters  is  quantified  and 
compared  with  observations  in  natural  estuaries. 
The  primary  mode  of  interaction  of  dissolved 
phosphate  with  fluvial  inorganic  suspended  parti- 
cles is  via  a  reversible  two-step  sorption  process. 
The  first  step,  adsorption/desorption  on  surfaces, 
has  fast  kinetics  (minutes-hours).  The  second  step, 
solid-state  diffusion  of  adsorbed  phosphate  from 
the  surface  into  the  interior  of  particles,  has  slow 
kinetics  (days-months)  and  is  dependent  on  the 
time  history  of  the  previous  surface  sorption  and 
the  chemistry  of  the  solid  diffusional  layer.  Natural 
clay  particles  with  a  surficial  armoring  of  reactive 
iron  and  aluminum  hydroxyoxides  resulting  from 
chemical  weathering  of  rocks  and  soils  have  a  high 
capacity  for  absorbing  phosphate  in  the  second 
step  and  for  maintaining  low  'equilibrium  phos- 
phate concentrations'  in  solution.  Extrapolation  of 
laboratory  sorption  and  extraction  experiments 
with  natural  soils  and  suspended  sediments  to  the 
environment  suggests  that  the  phosphate  concen- 
trations of  unperturbed  turbid  rivers  are  controlled 
near  the  dynamic  equilibrium  phosphate  concen- 
tration of  their  particles  and  that  fluvial  suspended 
particles  'at  equilibrium'  contain  up  to  10  micro- 
mol-P/g  that  is  desorbable.  Release  of  this  phos- 
phate from  particles  entering  the  sea  produces  the 
characteristic  shape  and  magnitude  of  input  pro- 
files of  dissolved  phosphate  observed  in  unper- 
turbed estuaries.  On  a  global  scale,  fluvial  particu- 
lates could  transport  from  1.4  to  14  times  10  to  the 
tenth  power  mol/yr  of  reactive  phosphate  to  the 
sea,  some  2-5  times  more  than  that  in  the  dissolved 
load  alone.  (Miller-PTT) 
W89-03253 


NITROGEN  FIXATION  IN  FRESHWATER,  ES- 
TUARINE, AND  MARINE  ECOSYSTEMS:  1. 
RATES  AND  IMPORTANCE, 


Cornell  Univ.,  Ithaca,  NY.  Section  of  Ecology  and 

Systematics. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03254 


NITROGEN  FIXATION  IN  FRESHWATER,  ES- 
TUARINE, AND  MARINE  ECOSYSTEMS:  2 
BIOGEOCHEMICAL  CONTROLS, 

Cornell  Univ.,  Ithaca,  NY.  Section  of  Ecology  and 

Systematics. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03255 


FACTORS  CONTROLLING  THE  BIOGEOCHE- 
MICAL CYCLES  OF  TRACE  ELEMENTS  IN 
FRESH  AND  COASTAL  MARINE  WATERS  AS 
REVEALED  BY  ARTIFICIAL  RADIOISO- 
TOPES, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03263 


IODINE  SPECIATION  IN  CHESAPEAKE  BAY 
WATERS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 

W89-03277 


MASS  BALANCE  OF  HEAVY  METALS  IN  THE 
SETO  INLAND  SEA,  JAPAN, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03278 


DETERMINATION  OF  TIN  IN  ENVIRON- 
MENTAL SAMPLES  BY  GRAPHITE  FURNACE 
ATOMIC  ABSORPTION  AND  INDUCTIVELY 
COUPLED  PLASMA-MASS  SPECTROMETRY, 

Toronto  Univ.  (Ontario).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03303 


DEGRADATION  OF  BROMOFORM  AND 
CHLORODIBROMOMETHANE  IN  A  CATA- 
LYZED H2-WATER  SYSTEM, 

Harbor   Branch   Oceanographic   Institution,   Inc., 

Fort  Pierce,  FL. 

T.  C.  Wang,  C.  K.  Tan,  and  M.  C.  Liou. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  4,  p  563-568, 

October  1988.  4  fig,  2  tab,  11  ref. 

Descriptors:  "Methane,  "Adsorption,  "Catalysts, 
"Halogens,  "Chemical  reactions,  Bromoform, 
Langmuir  adsorption  model,  Trihalomethanes, 
Isotherms. 

The  Langmuir  adsorption  model  was  applied  to 
describe  the  reaction  mechanism  of  CH4  generated 
from  trihalomethanes  in  a  hydrogen  enriched  en- 
closure. Blank  tests  with  CHBr3  and  CHClBr2  in 
the  H2-water  system  without  catalysts  were  per- 
formed. The  samples  analyzed  after  24  hours  of 
agitation  showed  that  most  of  the  starting  sub- 
strates were  not  completely  reduced  to  CH4.  Ap- 
proximately 5%  and  18%  of  both  substrates  were 
reduced  to  CH4,  respectively.  The  results  indicate 
that  hydrogen  alone  is  not  an  effective  reducing 
reagent.  In  this  reduction  study,  H2  molecules 
introduced  into  the  catalyst  particle  could  be  disas- 
sociated with  metal  bonded  hydrogen  atoms. 
These  active  species,  surface-bound  atoms,  could 
then  reduce  the  halogenated  methanes  to  CH4. 
The  reduction  of  CH3  to  CH4  can  be  described  as 
the  formation  of  the  adsorbed  CHX3  on  the  cata- 
lyst sites  and  follows  a  simple  Langmuir  isotherm 
behavior.  It  is  shown  that  colloidal  platinum  is  an 
effective  catalyst  in  reducing  CHX3  to  CH4  in  a 
H2  enriched  enclosure  at  room  temperature.  The 
Langmuir  adsorption  model  can  be  applied  to  this 
reduction  process.  (Miller-PTT) 
W89-03311 
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MULTIDECADE  TREND-MONITORING  PRO- 
GRAM FOR  CHESAPEAKE  BAY,  A  TEMPER- 
ATE EAST  COAST  ESTUARY, 

Environmental    Protection    Agency,    Annapolis, 

MD.  Chesapeake  Bay  Program. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-02324 


ESTUARINE  INVERTEBRATES  AND  FISH: 
SAMPLING  DESIGN  AND  CONSTRAINTS 
FOR  LONG-TERM  MEASUREMENTS  OF 
POPULATION  DYNAMICS, 

Smithsonian  Environmental  Research  Center, 
Edgewater,  MD. 

A.  H.  Hines,  P.  J.  Haddon,  J.  J.  Miklas,  L.  A. 
Wiechert,  and  A.  M.  Haddon. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  140-164,  11  fig,  4  tab, 
39  ref. 

Descriptors:  *Monitoring,  *Data  collection,  'Eco- 
systems, *Chesapeake  Bay,  'Population  dynamics, 
Estuaries,  Fish,  Long-term  planning,  Invertebrates. 

The  first  5  to  6  years  of  a  long-term  data  set  are 
presented  for  invertebrates  and  fish  representing  an 
array  of  physiological  tolerances,  trophic  levels, 
and  life  history  strategies  in  a  lower  mesohaline 
subestuary  of  Chesapeake  Bay.  Population  abun- 
dances were  estimated  for  infaunal  invertebrates, 
for  nearshore  fish,  and  for  epibenthic  fish  and 
crabs.  Physical/chemical  parameters  of  estuarine 
water  were  monitored  continuously.  Variation  as- 
sociated with  seasonal  cycles  was  accounted  for, 
and  the  effects  of  year,  station,  and  salinity  on 
population  abundances  was  tested.  The  study 
period  spanned  a  multiyear  period  of  regional 
drought  in  the  1980s,  which  resulted  in  markedly 
increased  salinities  and  reflected  a  greater  devi- 
ation from  the  long-term  average  than  reduced 
salinities  during  the  major  storms  of  the  1970s. 
Analysis  of  variance  and  covariance  models  ac- 
counted for  12  to  82%  of  the  variation  in  popula- 
tion abundance,  depending  on  the  species.  All  but 
two  species  showed  significant  differences  in  popu- 
lation abundances  among  years  for  19  infaunal 
invertebrate  species,  18  species  of  nearshore  fish, 
and  5  species  of  epibenthic  fish  and  crabs.  Most 
species  exhibit  severalfold  differences  in  abun- 
dances among  years.  About  half  of  the  infaunal 
species,  several  of  the  nearshore  fish,  and  4  epi- 
benthic species  showed  significant  responses  to 
elevated  salinities.  However,  despite  the  overall 
importance  of  salinity  on  estuarine  systems,  only  a 
small  fraction  of  the  variation  in  any  one  species 
was  explained  by  salinity  change  (1  to  6%).  Sever- 
al possible  factors  that  explain  the  failure  to  ac- 
count for  more  of  the  population  variation  by 
salinity  are  listed.  (See  also  W89-02317)  (Author's 
abstract) 
W89-02327 


DEVELOPMENT,  MANAGEMENT,  AND 
ANALYSIS  OF  A  LONG-TERM  ECOLOGICAL 
RESEARCH  INFORMATION  BASE:  EXAMPLE 
FOR  MARINE  MACROBENTHOS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  10D. 
W89-02329 


HYDROGEOLOGICAL  MAPPING  IN  COAST- 
AL AREAS, 

Rijks  Geologische  Dienst,  Haarlem  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02390 


DATA  ON  THE  DISTRIBUTION  AND  ABUN- 
DANCE OF  SUBMERSED  AQUATIC  VEGETA- 
TION IN  THE  TIDAL  POTOMAC  RIVER  AND 
ESTUARY,  MARYLAND,  VIRGINIA,  AND  THE 
DISTRICT  OF  COLUMBIA,  1986, 
Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 
For  primary  bibliographic  entry  see  Field  7C. 


W89-02511 


FLOW  SIMULATION  MODEL  OF  THE  TIDAL 
POTOMAC  RIVER, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

R.  W.  Schaffranek. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.   USGS  Water  Supply   Paper  2234-D, 

1987.  41p,  15  fig,  4  tab,  5  ref. 

Descriptors:  'Potomac  River,  'Tidal  flushing,  'Es- 
tuaries, 'Model  studies,  Flow  model,  Transport, 
Tides,  Water  circulation,  Simulation. 

A  one-dimensional  model  capable  of  simulating 
flow  in  a  network  of  interconnected  channels  has 
been  applied  to  the  tidal  Potomac  River  including 
its  major  tributaries  and  embayments  between 
Washington,  D.C.  and  Indian  Head,  Md.  The 
model  can  be  used  to  compute  water-surface  eleva- 
tions and  flow  discharges  at  any  of  66  predeter- 
mined locations  or  at  any  alternative  river  cross 
sections  definable  within  the  network  of  channels. 
In  addition,  the  model  can  be  used  to  provide  tidal- 
interchange  flow  volumes  and  to  evaluate  tidal 
excursions  and  the  flushing  properties  of  the  river- 
ine system.  Comparisons  of  model-computed  re- 
sults with  measured  water-surface  elevations  and 
discharges  demonstrate  the  validity  and  accuracy 
of  the  model.  Tidal-cycle  flow  volumes  computed 
by  the  calibrated  model  have  been  verified  to  be 
within  an  accuracy  of  plus  or  minus  10  percent. 
Quantitative  characteristics  of  the  hydrodynamics 
of  the  tidal  river  are  identified  and  discussed.  The 
comprehensive  flow  data  provided  by  the  model 
can  be  used  to  better  understand  the  geochemical, 
biological,  and  other  processes  affecting  the  river's 
water  quality.  (USGS) 
W89-02529 


HYDRODYNAMICS  OF  ESTUARIES, 

VOLUME  I:  ESTUARINE  PHYSICS. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
CRC  Press,  Boca  Raton,  FL.  1988.  163p.  Edited 
by  Bjorn  Kjerfve. 

Descriptors:  'Estuaries,  'Hydrodynamics,  Topog- 
raphy, Physical  properties. 

This  book  is  one  of  two  volumes  which  attempt  to 
summarize  many  of  the  prevalent  concepts  and 
approaches  in  the  investigation  into  hydrodyna- 
mics and  physical  processes  of  estuaries.  This  first 
volume  focuses  on  estuarine  physics  and  physical 
processes  and  interpretations.  Engineering  applica- 
tions to  estuaries  are,  for  the  most  part,  intentional- 
ly downplayed.  These  books  should  prove  useful 
to  oceanography  students,  research  workers  in  the 
field,  and  to  persons  charged  with  the  management 
of  estuarine  resources.  (See  W89-02683  thru  W89- 
02692)  (Davis-PTT) 
W89-02682 


DYNAMICS  OF  PARTIALLY  MIXED  ESTU- 
ARIES, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
R.  E.  Wilson. 

IN:  Hydrodynamics  of  Estuaries,  Volume  I:  Estua- 
rine Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 
1-15,  11  fig,  10  ref. 

Descriptors:  'Estuaries,  'Hydrodynamics, 

'Mixing,  Water  circulation,  Tides,  Density,  Turbu- 
lence. 

A  review  of  the  most  basic  physical  processes 
controlling  the  residual  nontidal  circulation  in  a 
partially  mixed  estuary  is  presented.  Simple  mo- 
mentum and  salt  balance  equations  represent  the 
major  features  in  the  vertical  structure  of  observed 
nontidal  currents  and  salinity  defect.  Research  into 
estuarine  dynamics  focuses  on  some  of  the  very 
complex  problems  involving  the  description  of  re- 
sidual flow  by  nonlinear  terms  in  the  equation  of 
motion  and  through  bottom  friction.  This  includes 
the  interactions  between  the  tidal  flow  and  density 
structure  due  to  the  influence  of  stratification  on 


tidally  induced  turbulence  and  mixing.  (See  also 
W89-02682)  (Davis-PTT) 
W 89-0268 3 


DYNAMIC  CONTROL  BY  TOPOGRAPHY  IN 
ESTUARIES, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Oceanogra- 
phy. 

A.  Stigebrandt. 

IN:  Hydrodynamics  of  Estuaries,  Volume  I:  Estua- 
rine Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 
17-26,  4  fig,  16  ref. 

Descriptors:  'Water  circulation,  'Hydrodynamics, 
'Channel  morphology,  'Estuaries,  'Topography, 
Tidal  effects,  Circulation,  Freshwater,  Seawater, 
Mixing. 

Important  ways  in  which  topography  controls  the 
stratification  and  circulation  in  estuaries  are  sum- 
marized. Since  freshwater  is  less  dense  than  sea- 
water,  the  freshwater  tends  to  accumulate  at  the 
top  of  the  water  body.  In  order  to  efficiently  mix 
freshwater  into  seawater,  turbulent  mixing  process- 
es must  be  active.  Whether  or  not  an  estuary  will 
be  well-mixed  depends  upon  the  magnitude  of  the 
supply  of  buoyancy  and  the  intensity  of  the  verti- 
cal mixing.  A  topographical  constriction  will  de- 
crease the  horizontal  exchange.  The  flow  of  buoy- 
ancy out  of  an  estuary  is  often  driven  by  horizontal 
pressure  gradients  caused  by  horizontal  gradients 
in  buoyancy.  The  lighter  water  tends  to  flow  out 
of  the  estuary  and  creates  a  light  layer  also  outside 
the  estuary.  In  some  estuaries  the  fluctuating  tidal 
velocities  are  larger  than  the  baroclinic  velocities. 
Barotropic  currents  in  the  mouth,  caused  by  sea- 
level  variations  outside  the  mouth  of  the  estuary, 
may  disturb  the  steady  baroclinic  circulation.  Seri- 
ous disturbances  will  occur  when  fluctuating  baro- 
tropic currents  have  amplitudes  larger  than  the 
baroclinic  velocities  calculated  for  the  steady  baro- 
clinic estuarine  circulation.  The  baroclinic  dynam- 
ic control  in  the  mouth  is  eliminated  for  shorter  or 
longer  periods  by  the  fluctuating  barotropic  cur- 
rent, and  during  these  periods  there  is  essentially 
only  one  water  mass  present  in  the  mouth.  (See 
also  W89-02682)  (Davis-PTT) 
W89-02684 


DISPERSION  IN  SHALLOW  ESTUARIES, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Applied  Marine  Physics. 
J.  van  de  Kreeke. 

IN:  Hydrodynamics  of  Estuaries,  Volume  I:  Estua- 
rine Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 
27-39,  6  fig,  29  ref. 

Descriptors:  'Shallow  water,  'Dispersion,  'Estu- 
aries, 'Water  currents,  Tidal  effects,  'Mixing,  Cir- 
culation, Freshwater,  Turbulence. 

Tides  and  tidal  currents,  vertical  velocity  distribu- 
tion residual  currents,  vertical  mixing,  dispersion, 
the  advection-dispersion  equation  for  shallow 
water,  and  residence  time  are  discussed  with  re- 
spect to  dispersion  in  shallow  estuaries.  An  estuary 
is  defined  as  a  semi-enclosed  body  of  water.  Tides 
and  tidal  currents  are  generated  by  the  combined 
action  of  the  attractive  forces  of  primarily  the 
moon  and  the  rotation  of  the  earth-moon  system 
about  their  common  center  of  gravity.  The  tidal 
current  implies  the  vertically  averaged  current. 
The  residual  current  or  residual  circulation  is  what 
remains  of  the  velocity  field  after  the  tidal  currents 
have  been  removed.  Residual  circulations  in  shal- 
low estuaries  are  the  results  of:  wind,  nontidal 
forcing  at  the  seaward  boundary,  nonlinear  inter- 
action within  the  estuary  of  incoming  and  reflected 
tidal  waves,  nonlinear  interaction  of  the  tidal 
waves  and  varying  bottom  topography  in  the  estu- 
ary, and  inflow  of  freshwater.  Vertical  mixing  is 
associated  with  turbulence.  In  shallow  waters  tur- 
bulence is  primarily  a  result  of  bottom  friction.  The 
time  a  particle  released  at  a  location  resides  in  an 
estuary  is  referred  to  as  the  transit  time.  The  transit 
time  depends  on  the  phase  of  the  tide  at  which  the 
particle  is  released.  (See  also  W89-02682)  (Davis- 
PTT) 
W89-02685 


t 
i 


wSSSk 

•'-■•■ 


.■:■■■■ 


65 


Field  2— WATER  CYCLE 


Group  2L — Estuaries 

TIDALLY  GENERATED  ESTUARINE  MIXING 
PROCESSES, 

Plymouth  Polytechnic  (England).  Inst,  of  Marine 

Studies. 

K.  R.  Dyer. 

IN:  Hydrodynamics  of  Estuaries,  Volume  Is  Estua- 

rine  Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 

41-57,  8  fig,  49  ref. 

Descriptors:  *Tidal  hydraulics,  'Estuaries, 
•Mixing,  Turbulence,  Waves,  Wave  energy,  Cur- 
rents, Internal  waves. 

Mixing  in  estuaries  is  caused  by  turbulence  pro- 
duced both  by  the  velocity  shear  resulting  from 
bottom  friction  and  by  internal  shear.  The  balance 
between  the  two  varies,  the  former  being  dominant 
in  well-mixed  estuaries,  and  the  latter  in  highly 
stratified  estuaries.  Since  the  mixing  processes  are 
small  in  scale  and  fast  in  action,  it  is  difficult  to 
measure  them  directly.  Much  of  the  information 
about  them  is  through  extrapolation  from  laborato- 
ry experiments,  or  by  inference.  In  turbulent  flow 
the  velocities  are  constantly  fluctuating  in  magni- 
tude and  direction.  Internal  waves  are  often  pro- 
duced by  the  interaction  of  stratified  flow  with 
topography.  For  most  tidal  situations  the  gradually 
accelerating  flow  over  a  step  in  bed  level  will 
produce  a  series  of  lee  waves  whose  phase  velocity 
upstream  just  balances  the  flow  velocity.  The  lee 
waves  with  shorter  wavelengths  are  gradually  dis- 
placed downstream  by  waves  of  larger  amplitude 
and  wavelengths  as  the  velocity  increases.  As  criti- 
cal internal  Froude  number  conditions  are  ap- 
proached the  wave  energy  is  concentrated  close  to 
the  step,  the  amplitude  of  the  waves  grows,  and 
they  break  as  an  internal  hydraulic  jump  creating 
active  mixing  which  is  then  advected  downstream. 
Internal  waves  traveling  along  the  estuary  after 
generation  and  release  may  encounter  a  high  ve- 
locity ebb  current,  and  break.  Once  they  break 
they  appear  to  form  elongated  interfaces  sloping 
gradually  upward  in  a  down-estuary  direction.  If 
there  is  a  regular  forcing  under  subcritical  condi- 
tions by  tidal  flow  over  a  step,  waves  are  produced 
by  both  phases  of  the  current  and  move  in  opposite 
directions.  Internal  waves  may  be  important  fea- 
tures of  mixing  processes  in  estuaries,  especially 
because  their  generation  sites  and  the  positions 
where  they  cause  mixing  may  be  so  separate  in 
space  and  in  time.  (See  also  W89-02682)  (Davis- 
PTT) 
W89-02686 


TIDAL  DYNAMICS  OF  ESTUARIES, 

Institute    for    Marine    Environmental     Research, 

Plymouth  (England). 

R.  J.  Uncles. 

IN:  Hydrodynamics  of  Estuaries,  Volume  I:  Estua- 

nne  Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 

59-73,  6  fig,  9  ref. 

Descriptors:  "Hydrodynamics,  'Estuaries,  Tidal 
hydraulics,  Bristol  Channel,  Severn  Estuary,  Cur- 
rents, Waves,  Stokes  Drift,  Mixing. 

The  hydrodynamics  of  strongly  tidal,  well-mixed, 
and  partly-mixed  estuaries  are  discussed.  The  dis- 
cussion is  based  largely  on  numerical  solutions  of 
the  equations  governing  tidal  flows  in  shallow 
water,  and  makes  use  of  data  computed  for  the 
macrotidal  Bristol  Channel  and  Severn  Estuary,  a 
well-mixed  estuarine  system  in  the  southwest  of 
the  U.K.  The  elevations  and  currents  within  an 
estuary  are  not  perfect  sine  waves,  but  exhibit 
distortion  or  asymmetry  between  flood  and  ebb 
elevations  and  currents.  This  feature  is  due  to  the 
presence  of  overtide  which  are  higher  tidal  har- 
monics of  the  fundamental  tide.  Because  boundary 
currents  and  nonlinear  currents  dominate  near  the 
mouth,  and  near  the  head,  respectively,  the  tidal 
curve  is  ebb-dominant  near  the  mouth  of  the 
Severn,  and  flood-dominant  in  the  upper  reaches. 
The  flood-dominance  of  the  tidal  currents  has  been 
observed  in  the  upper  reaches  of  many  strongly 
tidal  estuaries.  Nonlinearities  in  the  tidal  dynamics 
not  only  introduce  asymmetry  into  the  elevations 
and  currents,  but  also  lead  to  a  shift  in  mean  sea 
level.  Mean  sea  level  increases  progressing  up- 
estuary,  even  in  absence  of  density  gradients.  This 
is  a  consequence  of  frictional  drag  at  the  seabed. 
Friction  manifests  itself  in  two  ways:  first,  by  caus- 


ing the  tide  to  be  partially  progressive  and  intro- 
ducing a  Stokes  drift,  and  second,  by  introducing 
asymmetry  into  the  tidal  currents.  (See  also  W89- 
02682)  (Davis-PTT) 
W89-02687 


ESTUARINE  RESIDENCE  TIMES, 

Utrecht  Rijksuniversiteit  (Netherlands).  Inst,  voor 
Meteorologie  en  Oceanografie. 
J.  T.  F.  Zimmerman. 

IN:  Hydrodynamics  of  Estuaries,  Volume  I:  Estua- 
rine Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 
75-84,  4  fig,  1  tab,  6  ref. 

Descriptors:  'Residence  times,  'Estuaries,  'Dis- 
charge, Netherlands,  Saline-freshwater  interfaces, 
Flushing,  Water  circulation,  Mixing. 

The  residence  time  of  an  estuary  is  loosely  defined 
as  the  average  time  a  water  parcel  spends  in  the 
estuarine  system.  A  time  scale  analysis  is  applied  to 
various  estuarine  systems  in  the  Netherlands.  The 
estuary  of  the  river  Ems  consists  of  a  wide  section 
and  two  branches,  one  of  which  gradually  goes 
over  into  the  river  Ems,  whereas  the  other  one,  the 
Dollard,  is  a  broad  tidal  flat  with  a  narrow  gully, 
at  the  end  of  which  a  small  freshwater  discharge  is 
present.  The  river  Ems  has  a  seasonally  strongly 
varying  discharge  of  50  to  350  cu  m/sec.  The 
fluctuating  discharge  has  a  pronounced  effect  on 
the  flushing  time  scale  of  Ems  water  derived  from 
the  salinity  distribution.  The  river  section  is  domi- 
nated by  advection  for  all  discharges.  The  salinity 
distribution  at  high  and  low  river  discharge  dem- 
onstrates an  accordance  with  the  intrusion  length 
scales.  The  distribution  of  the  local  residence  times 
equals  that  of  the  age  of  seawater.  (See  also  W89- 
02682)  (Davis-PTT) 
W89-02688 


ESTUARINE  FRONTS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
M.  J.  Bowman. 

IN:  Hydrodynamics  of  Estuaries,  Volume  I:  Estua- 
rine Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 
85-132,  45  fig,  48  ref. 

Descriptors:  'Saline-freshwater  interfaces,  'Estu- 
aries, 'Mixing,  'Estuarine  fronts,  Model  studies, 
Circulation,  Water  circulation. 

Some  of  the  important  physical  processes  that  op- 
erate in  several  types  of  estuarine  fronts  are  ex- 
plained. The  emergence  of  a  mixing  model  based 
on  the  h/cu  microns  stratification  index  originally 
derived  for  study  of  shelf  sea  fronts  has  provided  a 
theoretical  framework  around  which  to  construct  a 
better  understanding  of  vertical  mixing  and  the 
physics  of  tidal  mixing  estuarine  fronts.  Fronts  in 
estuaries  play  an  important  role  in  estuarine  dy- 
namics, and  must  be  included  in  any  comprehen- 
sive dynamical  description  of  circulation  and 
mixing.  The  importance  of  estuarine  fronts  be- 
comes most  apparent  when  their  biological  signifi- 
cance is  realized.  High  data  density  sampling  sur- 
veys using  modern  instrumentation  have  provided 
a  much  clearer  understanding  of  the  great  com- 
plexity of  mixing  processes  in  estuaries.  More  re- 
search is  needed  to  construct  predictive  models  of 
estuarine  circulation  and  mixing  at  scales  capable 
of  resolving  the  details  of  frontal  dynamics.  Fur- 
ther studies  are  also  needed  to  test  the  tidal  mixing 
frontal  theory  at  differing  seasons,  and  in  other 
estuaries  of  varying  scales,  latitudes,  runoff,  and 
geomorphology.  (See  also  W89-02682)  (Davis- 
PTT) 
W89-02689 


MODELING  OF  TIDALLY  INDUCED  RESIDU- 
AL CURRENTS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
K.  T.  Tee. 

IN:  Hydrodynamics  of  Estuaries,  Volume  I:  Estua- 
rine Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 
133-148,  5  fig,  44  ref. 

Descriptors:  'Estuaries,  'Model  studies,  'Water 
currents,  'Tidal  hydraulics,  'Residual  currents, 
Circulation  patterns. 


Methods  for  modeling  the  tidally  induced  residual 
currents  are  summarized  and  typical  circulation 
patterns  and  their  associated  dynamics  for  the 
computed  residual  currents  in  various  coastal 
waters  are  described.  A  fully  three-dimensional 
tidal  model  is  expensive  to  run  and  generally  re- 
quires a  large  computer;  thus  all  detailed  studies  of 
the  tidally-induced  residual  current  involve  some 
simplification.  Residual  currents  computed  from 
the  following  models  are  summarized:  narrow  estu- 
arine models  where  cross-channel  velocity  is  ne- 
glected; models  for  submarine  banks  and  near 
straight  coasts  where  along-isobath  variations  are 
neglected;  two-dimensional  depth-averaged  tidal 
models  where  depth-dependent  features  are  ne- 
glected; and  a  two-level  tidal  model  where  the 
vertical  water  column  is  crudely  approximated  by 
two  constant  thicknesses.  Detailed  studies  of  fully 
three-dimensional  tidally-induced  residual  currents 
are  not  yet  available.  (See  also  W89-02682)  (See 
also  W89-02682)  (Davis-PTT) 
W89-02690 


EULERIAN  AND  LAGRANGIAN  MODELING 
OF  ESTUARINE  HYDRODYNAMICS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
R.  T.  Cheng. 

IN:  Hydrodynamics  of  Estuaries,  Volume  I:  Estua- 
rine Physics.  CRC  Press,  Boca  Raton,  FL.  1988.  p 
149-159,  6  fig,  27  ref. 

Descriptors:  'Model  studies,  'Eulerian  modeling, 
'Lagrangian  modeling,  'Estuaries,  'Hydrodyna- 
mics, San  Francisco  Bay,  California,  Water  cur- 
rents, Mathematical  modeling. 

Modeling  of  estuarine  hydrodynamics  is  often  car- 
ried out  in  an  Eulerian  reference  frame.  The  trans- 
port processes  which  take  place  in  tidal  estuaries 
are  convection  dominated  and  can  be  better  repre- 
sented by  Lagrangian  treatments.  The  Eulerian 
approach  treats  all  dependent  variables  as  func- 
tions of  fixed  coordinates  and  time.  A  Lagrangian 
treatment  considers  the  dependent  variables  as 
functions  of  time  and  their  initial  positions.  Several 
examples  are  given  in  the  context  of  using  com- 
bined Eulerian  and  Lagrangian  modeling  tech- 
niques in  studies  of  circulation  in  San  Francisco 
Bay,  California.  If  one  adopts  the  Lagrangian  con- 
cept; i.e.,  by  following  the  movement  of  the  water 
parcel  trajectory,  it  is  not  surprising  to  find  that 
the  net  Lagrangian  water  parcel  displacement  de- 
pends on  the  time  (tidal  current  phase)  when  the 
water  parcel  is  labeled  and  released.  Because  the 
water  parcels  are  released  at  different  phases  of  the 
tides,  they  inscribe  different  trajectories  in  space. 
Since  the  net  displacements  are  functions  of  the 
bathymetry  enclosed  within  the  trajectories,  there 
is  not  any  reason  to  expect  that  the  net  displace- 
ments should  be  identical.  Because  the  Eulerian 
computational  techniques  and  field  data  collection 
techniques  are  well  established,  the  vast  majority 
of  field  data  were  collected  in  the  Eulerian  sense 
and  most  of  the  mathematical  models  for  tidal 
circulation  in  estuaries  have  been  developed,  cali- 
brated, and  verified  using  an  Eulerian  point  of 
view.  Once  such  an  Eulerian  model  becomes  avail- 
able, further  investigations  of  the  Lagrangian  prop- 
erties of  flows  in  estuaries  can  be  carried  out 
numerically  based  on  results  from  an  Eulerian  nu- 
merical model.  The  combination  seems  to  be  an 
optimal  compromise  in  estuarine  hydrodynamic 
modeling.  (See  also  W89-02682)  (Davis-PTT) 
W89-02691 


HYDRODYNAMICS  OF  ESTUARIES, 

VOLUME  II:  ESTUARINE  CASE  STUDIES. 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
CRC  Press,  Boca  Raton,  FL.  1988.  125p.  Edited 
by  Bjorn  Kjerfve. 

Descriptors:  'Estuaries,  'Hydrodynamics,  Case 
studies,  Water  circulation,  Mixing. 

This  book  is  one  of  two  volumes  which  attempt  to 
summarize  many  of  the  prevalent  concepts  and 
approaches  in  the  investigation  into  hydrodyna- 
mics  and    physical   processes   of  estuaries.    This 


66 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


second  volume  gathers  together  in  one  place  physi- 
cal case  studies  of  several  important  estuaries. 
Without  attempting  to  give  equal  play  to  all  areas 
of  the  world,  the  selection  of  both  authors  and 
estuarine  case  studies  strives  to  be  international  in 
scope.  These  books  should  prove  useful  to  ocean- 
ography students,  research  workers  in  the  field, 
and  to  persons  charged  with  the  management  of 
estuarine  resources.  (See  W89-02693  thru  W89- 
02701)  (See  also  W89-02682)  (Davis-PTT) 
W89-02692 


OCEANOGRAPHY  OF  CHESAPEAKE  BAY, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
H.  H.  Carter,  and  D.  W.  Pritchard. 
IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 
arine Case  Studies.  CRC  Press,  Boca  Raton,  FL. 
1988.  p  1-16,  9  fig,  1  tab,  25  ref. 

Descriptors:  'Oceanography,  *Tides,  *Estuaries, 
♦Tidal  currents,  'Chesapeake  Bay,  Severn  River, 
Kelvin  wave,  Virginia,  Salinity,  Susquehanna 
River,  Temperature. 

The  residual  circulation  and  forcing  mechanisms, 
the  tides  and  tidal  currents,  and  the  salinity  and 
temperature  distributions  of  the  Chesapeake  Bay 
are  summarized.  Chesapeake  Bay  is  able  to  hold  a 
complete  semidiurnal  tidal  wave  at  all  times.  In  the 
Bay  below  the  Severn  River,  the  tide  has  the 
characteristics  of  a  Kelvin  wave,  with  a  slightly 
larger  range  on  the  eastern  side  than  on  the  west- 
ern side  and  with  maximum  flood  and  maximum 
ebb  occurring  at  nearly  the  same  time  as  high 
water  and  low  water,  respectively.  North  of  the 
Severn,  the  characteristics  are  intermediate  be- 
tween those  of  a  pure  progressive  wave  and  those 
of  a  standing  wave,  but  becoming  asymptotic  to 
the  characteristics  of  a  standing  wave  as  one  ap- 
proaches the  head  of  the  Bay.  The  mean  tidal 
range  decreases  from  about  3.0  ft  at  the  entrance  to 
a  minimum  of  about  1 .0  ft  at  Annapolis,  then  rises 
to  2.3  ft  at  the  head.  The  maximum  range  in  the 
system  is  3.9  ft  at  Walkinston,  Virginia  on  the 
Mattiponi  River.  Average  tidal  current  amplitudes 
in  the  cross  section  at  the  mouth  of  the  Bay  vary 
from  1.25  knots  to  2.00  knots.  Residual  currents  are 
caused  by  the  seaward  sloping  sea  surface  and  the 
upstream  or  riverward  longitudinal  density  gradi- 
ent, and  by  the  lateral  and  vertical  components  and 
their  variations  in  the  longitudinal  component.  Bay 
salinity  varies  more  or  less  regularly  along  the 
length  of  the  Bay,  from  that  of  nearly  full  seawater 
at  the  mouth  to  that  of  the  inflowing  Susquehanna 
River  water  at  the  head  of  the  Bay.  Man  has  had 
little  effect  on  the  salinity  distribution  in  the  Bay  or 
its  tributaries.  There  are  marked  natural  temporal 
and  spatial  variations  of  water  temperature  in  the 
Chesapeake  Bay  system.  The  distribution  of  tem- 
perature is  affected  by  man;  significant  temperature 
effects  have  not  been  demonstrated  for  the  open 
Bay  as  yet  but  several  tributary  estuaries  have  had 
their  temperature  distribution  measurably  altered. 
(See  also  W89-02682)  (Davis-PTT) 
W89-02693 


PUGET  SOUND:  A  FJORD  SYSTEM  HOMOG- 
ENIZED WITH  WATER  RECYCLED  OVER 
SILLS  BY  TIDAL  MIXING, 

Evans-Hamilton,  Inc.,  Seattle,  WA. 
C.  C.  Ebbesmeyer,  J.  Q.  Word,  and  C.  A.  Barnes. 
IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 
arine Case  Studies.  CRC  Press,  Boca  Raton,  FL. 
1988.  p  17-29,  7  fig,  2  tab,  34  ref. 

Descriptors:  'Tidal  currents,  'Estuaries,  'Mixing, 
'Puget  Sound,  'Fjords,  Discharge  measurement. 

Puget  Sound,  in  Washington  State,  is  a  system  of 
fjord  basins  connected  by  constrictions  in  which 
there  are  strong  tidal  currents.  The  turbulence  of 
these  tidal  currents  causes  water  and  other  sub- 
stances to  be  vigorously  recycled  among  the  basins 
before  escaping  the  system  after  periods  lasting  as 
long  as  several  years.  There  are  substantial  vari- 
ations of  physical  and  biological  characteristics  at 
intervals  of  days,  seasons,  and  years.  Some  of  the 
processes  which  control  the  variability  at  the 
shorter  intervals  have  been  investigated,  but  those 
governing  the  longer  scales  remain  poorly  known. 


The  water  within  Puget  Sound  is  a  mixture  of 
approximately  90  percent  Pacific  Ocean  water  and 
10  percent  freshwater.  This  system  has  a  behavior 
which  is  distinct  from  that  of  single  basins  because 
of  recirculating  water  masses.  Because  man's  indi- 
vidual discharges  are  recycled  throughout  Puget 
Sound,  the  impact  of  these  activities  will  have  to 
be  managed  from  a  system  point  of  view  rather 
than  according  to  individual  discharges.  (See  also 
W89-02682)  (Davis-PTT) 
W89-02694 


LAGUNA  MADRE  OF  TEXAS:  HYDROG- 
RAPHY OF  A  HYPERSALINE  LAGOON, 

Harbor   Branch   Oceanographic    Institution,   Inc., 
Fort  Pierce,  FL. 
N.  P.  Smith. 

IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 
arine Case  idies.  CRC  Press,  Boca  Raton,  FL. 
1988.  p  31-40,  4  fig,  23  ref. 

Descriptors:  'Laguma  Madre,  'Hypersalinity, 
'Hydrography,  'Estuaries,  'Salinity,  'Texas,  'La- 
goons, Gulf  of  Mexico. 

Salinity  observations  from  a  26-month  period  of 
time  in  the  mid  1960s  are  used  to  characterize  the 
mean  hypersaline  state  of  northern  Laguna  Madre, 
Texas,  and  seasonal  departures  from  the  mean. 
Both  the  mean  salinity  and  its  standard  deviation 
increase  in  the  interior  of  the  lagoon,  away  from 
the  buffering  effects  of  exchanges  with  adjacent, 
brackish  water  bays.  A  three-dimensional  mesh 
perspective  plot  suggests  quasiperiodic  variations 
in  salinity  over  time  scales  of  about  4  to  5  months 
occurring  throughout  the  lagoon,  but  especially  in 
the  interior.  Spectral  analysis  of  lagoon  and  coastal 
water  level  records  from  early  1974  reveals  statisti- 
cally significant  coherence  levels  at  semidiurnal 
and  diurnal  tidal  periodicities  and  over  time  scales 
in  excess  of  about  2  days.  Energy  density  spectra 
show  that  tidal  period  water  level  variations  are 
greatly  damped  in  the  lagoon.  Low-frequency  me- 
teorological forcing  is  of  primary  importance  in 
driving  lagoon-shelf  exchanges,  moderating  salini- 
ty extremes  and  maintaining  water  quality.  A  20- 
month  coastal  water  level  record  from  the  mid 
1970s  is  used  in  a  simple,  one-dimensional  numeri- 
cal model  to  quantify  the  transport  of  Gulf  of 
Mexico  water  into  the  lagoon.  Calculations  suggest 
an  intermittent  renewal  of  water  primarily  over 
fortnightly  and  seasonal  time  scales.  (See  also 
W  89-02682)  (Davis-PTT) 
W89-02695 


MOBILE  BAY  ESTUARY:  STRATIFICATION, 
OXYGEN  DEPLETION,  AND  JUBILEES, 

Alabama  Marine  Resources  Lab.,  Dauphin  Island. 
W.  W.  Schroeder,  and  W.  J.  Wiseman. 
IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 
arine Case  Studies.  CRC  Press,  Boca  Raton,  FL. 
1988.  p  41-52,  7  fig,  21  ref. 

Descriptors:  'Estuarine  environment,  'Stratifica- 
tion, 'Estuaries,  'Benthos,  'Mobile  Bay,  'Oxygen 
depletion,  'Jubilees,  Migration,  Hypoxia. 

Jubilees,  mass  migrations  of  estuarine  organisms  to 
the  shores  of  Mobile  Bay,  have  been  presumed  to 
be  induced  by  hypoxic  bottom  waters.  Interactions 
of  the  bay's  geomorphology,  water  column  struc- 
ture, circulation,  biological  activity,  and  man-made 
modifications  result  in  oxygen  depletion  zones, 
These,  in  turn,  elicit  movement  response  from  cer- 
tain estuarine  biota.  During  summer  months, 
strong  haline  stratification  isolates  the  bottom 
waters  of  Mobile  Bay  from  direct  air-sea  interac- 
tion. High  temperatures  increase  metabolic  rates 
and  benthic  consumption  reduces  near-bottom  dis- 
solved oxygen  content  of  the  water  column  to 
values  that  are  stressful  to  the  biota.  This  hypoxic 
water  is  advected  by  tides  and  wind-driven  baro- 
clinic  motions.  This  movement  appears  to  be  re- 
sponsible for  the  jubilee  phenomenon  in  the  Bay. 
Large  areas  of  the  Bay  are  affected  by  hypoxic 
conditions.  Strong  wind  can  rapidly  dissipate  these 
conditions.  Hypoxia  quickly  redevelops  following 
reestablishment  of  the  stratification  after  a  wind 
event.  Hypoxic  conditions  are  not  found  in  winter. 
Presumably,  this  is  because  wind  mixing  is  more 
frequent  than  in  summer  and  lower  temperatures 


result  in  reduced  benthic  oxygen  consumption 
rates.  Oxygen  depletion  has  been  reported  during 
periods  of  spring  river  flooding  episodes,  but  no 
jubilee  type  activities  have  been  observed  during 
these  events.  (See  also  W89-02682)  (Davis-PTT) 
W 89-02696 


CIRCULATION  ANOMALIES  IN  TROPICAL 
AUSTRALIAN  ESTUARIES, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
Dept.  of  Physical  Oceanography. 
E.  Wolanski. 

IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 
arine Case  Studies.  CRC  Press,  Boca  Raton,  FL. 
1988.  p  53-59,  4  fig,  4  ref. 

Descriptors:  'Water  circulation,  'Tropical  regions, 
'Estuaries,  'Saline-freshwater  interfaces,  'Austra- 
lia, Salinity,  Temperature,  Evaporation,  Circula- 
tion. 

Tropical  estuaries  of  Northern  Australia  are  char- 
acterized by  large  seasonal  fluctuations  in  the 
freshwater  discharge.  The  estuaries  respond  to  the 
seasonal  fluctuations.  The  importance  of  evapora- 
tion and  evapotranspiration  in  driving  the  baro- 
clinic  estuarine  circulation  in  the  following  rivers 
was  studied:  the  Alligator  River-Van  Diemen  Gulf 
system,  the  Norman  River,  the  Ducie-Wenlock 
River,  the  Escape  River,  and  Coral  Creek.  The 
waters  of  the  South  Alligator  River  were  well- 
mixed  vertically.  Salinity  increased  with  distance 
downstream.  There  was  evidence  of  warm  Gulf 
water  of  greater  salinity  intruding  up-river  near  the 
bottom.  Both  salinity  and  temperature  decreased 
regularly  across  the  Van  Diemen  Gulf  toward  the 
Arafura  Sea  which  was  strongly  temperature 
stratified.  There  is  no  direct  mixing  and  exchange 
of  water  between  the  estuary  and  the  Arafura  Sea. 
The  exchange  can  only  occur  through  the  salinity 
maximum  zone.  Evaporation  is  presumed  to  be  the 
reason  for  this  unusual  estuarine  behavior.  In  the 
dry  season,  the  South  Alligator  River  Waters  are 
essentially  trapped  in  the  estuary.  In  the  Norman 
River,  free  water  evaporation  creates  a  salinity 
maximum  zone.  Evaporation  in  the  adjoining  salt 
pans  results  in  occasional  additions  of  salt  to  the 
estuary,  thereby  reinforcing  the  salinity  maximum 
zone.  A  salinity  maximum  zone  was  also  found  in 
the  other  tropical  estuaries.  The  salinity  maximum 
zone  was  located  in  the  estuary  just  upstream  of 
the  river  mouth.  Hence,  a  inverse  estuarine  circula- 
tion appears  to  be  present  in  the  dry  season  near 
the  river  mouth  in  all  the  Australian  tropical  estu- 
aries that  have  been  studied.  (See  also  W89-02682) 
(Davis-PTT) 
W 89-02697 


PHYSICAL  OCEANOGRAPHY  OF  THE  ST. 
LAWRENCE  ESTUARY, 

Quebec  Univ.,  Rimouski.  Dept.  of  Oceanography. 
M.  I.  El-Sabh. 

IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 
arine Case  Studies.  CRC  Press,  Boca  Raton,  FL. 
1988.  p  61-78,  9  fig,  1  tab,  66  ref.  Natural  Sciences 
and  Engineering  Research  of  Canada  Grant 
A0073. 

Descriptors:  'Oceanography,  'Estuaries,  'Mixing, 
Circulation,  'St.  Lawrence,  Salinity,  Water  cur- 
rents, Tides. 

The  circulation  dynamics  and  distribution  of  prop- 
erties of  the  St.  Lawrence  estuary  are  reviewed. 
All  three  types  of  estuarine  mixing  exist  in  the  St. 
Lawrence  estuary:  the  well-mixed,  at  the  head  of 
the  estuary;  the  moderately-mixed,  in  the  section 
below  the  head;  and  the  stratified  in  the  lower  part. 
Both  advection  and  diffusion  contribute  important- 
ly to  the  upstream  salt  flux  in  the  upper  part  while 
advective  processes  account  for  more  than  99  per- 
cent of  upstream  salt  transfer  in  the  lower  part. 
Because  of  the  presence  of  internal  waves,  fronts, 
and  extensive  tidal  mixing,  vertical  oscillations  of 
up  to  80  m  of  the  intermediate  cold  layer  are 
common  in  the  area  near  the  Saguenay  entrance. 
The  lower  estuary  is  characterized  by  two  circula- 
tion modes:  the  first  is  a  series  of  gyres  with 
alternating  rotational  senses  along  the  estuary  ac- 
companied with  transverse  currents  and  fronts  be- 
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tween  any  two  gyres,  and  the  second  mode  shows 
the  estuary  divided  longitudinally  into  two  halves, 
the  southern  one  characterized  by  cold,  more 
saline,  and  denser  waters  compared  to  the  northern 
part.  The  combined  actions  of  the  neap-spring  tidal 
cycle,  meteorological  forcing,  freshwater  dis- 
charge, and  topography  are  believed  to  be  the 
cause  for  such  variability.  (See  also  W89-02682) 
(Davis-PTT) 
W89-02698 


OCEANOGRAPHIC  CHARACTERISTICS  OF 
THE  SEINE  ESTUARY, 

Centre  d'Oceanologie  de  Marseille  (France). 
J.  C.  Salomon. 

IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 
arine  Case  Studies.  CRC  Press,  Boca  Raton,  FL 
1988.  p  79-88,  7  fig,  8  ref. 

Descriptors:  'Oceanography,  'Estuaries,  'Tides, 
'Seine  River,  Tidal  range,  Tidal  cycle,  Saline 
water  intrusion. 

The  Seine  River  is  an  example  of  macrotidal  estu- 
ary with  tidal  range  and  depths  of  the  same  order 
of  magnitude.  The  amplitude  and  specific  shape  of 
the  tidal  curve  combine  with  relatively  low  river 
inputs  to  give  the  estuary  essentially  marine  dy- 
namic characteristics.  Through  artificial  modifica- 
tions that  reduce  the  estuary  to  a  a  simple  channel, 
man  has  restricted  the  intrusion  of  saltwater  from 
the  marine  environment,  thus  geographically  sepa- 
rating dynamic  and  densimetric  processes.  This 
estuary  is  far  from  being  in  an  equilibrium  state, 
and  sediments  escaping  from  the  channel  are  pres- 
ently accumulating  in  the  lateral  parts  of  the 
mouth.  The  result  is  the  beginning  of  a  new  estu- 
ary in  the  eastern  bay.  An  interesting  perspective 
will  be  to  see  how  nature  and  man's  actions  are 
going  to  combine  and  mold  this  new  Seine  estuary. 
(See  also  W89-02682)  (Davis-PTT) 
W89-02699 


CONSEQUENCES  OF  DREDGING, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
M.  M.  Nichols. 

IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 
arine  Case  Studies.  CRC  Press,  Boca  Raton,  FL 
1988.  p  89-99,  9  fig,  23  ref. 

Descriptors:  'Environmental  impact,  'Estuaries, 
•Dredging,  'Sedimentation,  'Hydrodynamics, 
Tidal  amplitude,  Delaware  Estuary,  Lune  Estuary, 
Seine  Estuary.  Saline  water  intrusion. 

The  ever  increasing  demand  for  creating  new 
channels  for  shipping,  boating,  and  naval  defense 
has  made  it  necessary  to  gain  a  more  complete 
understanding  of  the  consequences  of  dredging  on 
estuarine  hydrodynamics  and  sedimentation. 
Dredging  increases  the  tidal  range.  When  an  estu- 
ary is  dredged  to  depths  greater  than  those  dictat- 
ed by  the  equilibrium  regime,  sediments  accumu- 
late to  reestablish  an  equilibrium  depth  in  accord 
with  the  tidal  hydraulics.  When  dredging  removes 
shoals  and  rock,  the  effects  of  friction  are  reduced 
so  that  convergence  exceeds  friction.  Consequent- 
ly, tidal  amplitude  increases  toward  the  estuary 
head.  Removal  of  a  shoal  or  bank  by  dredging  can 
shift  the  position  of  the  nodal  point.  Consequently, 
tidal  amplitude  can  be  reduced  seaward  of  the 
shoal  but  increased  landward  of  the  bank.  Wave 
energy  that  is  not  reflected  can  pass  farther  land- 
ward of  the  shoal  and  transform  into  an  asymmetri- 
cal progressive  wave.  When  an  estuary  is  in  long- 
term  equilibrium,  erosion  balances  sedimentation, 
but  when  dredging  increases  the  water  depth  or 
width  greater  than  that  dictated  by  equilibrium, 
sedimentation  sets  in.  A  small  change  n  geometry 
of  an  estuary  can  produce  a  large  effect.  The 
effects  of  dredging  and  diking  vary  widely  in  dif- 
ferent types  of  estuaries.  Case  histories  of  the  Dela- 
ware Estuary,  the  Lune  Estuary,  U.K.,  and  the 
Seine  Estuary,  France,  are  presented  to  demon- 
strate differences.  As  dredging  removes  entrance 
shoals  or  bars,  and  as  deepening  increases  the 
volume  of  the  channel,  the  ability  of  river  flow  to 
hold  back  saltwater  is  reduced.  Saltwater  can  pen- 
etrate farther  landward  than  its  normal  position. 
As  channels  are  dredged  deeper,  the  potential  for 
entrapment  of  sediment  is  increased.  Great  sedi- 


mentation necessitates  more  dredging  and  there- 
fore, dredging  is  self-perpetuating.  (See  also  W89- 
02682)  (Davis-PTT) 
W89-027OO 


DJINNANG     II:     A     FACILITY     TO     STUDY 
MIXING  IN  STRATIFIED  WATERS, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B 

W89-02701 


CLAM  SHELL  DREDGING  IN  LAKES  PONT- 
CHARTRAIN  AND  MAUREPAS,  LOUISIANA, 

Army  Engineer  District,  New  Orleans,  LA. 

For   primary   bibliographic   entry   see   Field   6G 

W89-02715 


BIOLOGICAL  SURVEYS  OF  ESTUARIES  AND 
COASTS. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-02759 


PLANNING  BIOLOGICAL  SURVEYS, 

Field  Studies  Council,  Shrewsbury  (England). 
For  primary  bibliographic  entry  see  Field  7B 
W89-02760 


REMOTE  SENSING, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).   Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-02761 


SALT  MARSHES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  7B 
W89-02762 


FLORA  AND  MACROFAUNA  OF  INTERTI- 
DAL  SEDIMENTS, 

Rijksinstituut  voor  Natuurbeheer,  Texel  (Nether- 
lands). 
W.  J.  Wolff. 

IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.  1987.  d 
81-105,  9  fig,  38  ref. 

Descriptors:  'Intertidal  areas,  'Littoral  environ- 
ment, 'Marine  sediments,  'Sampling,  'Surveys, 
Beaches,  Flora,  Macroinvertebrates,  Macrofauna, 
Estuarine  environment,  Mapping,  Coasts,  Sea- 
shores. 

Intertidal  sediments  form  beaches  and  tidal  flats, 
which  usually  are  gently  sloping  areas  without 
erect  vegetation.  Sand  and  mud  flats  are  the  most 
extensive  intertidal  habitat  in  the  majority  of  the 
north-west  European  countries.  In  mapping  bio- 
logical features  of  beaches  and  tidal  flats,  some 
features  such  as  mussel  beds,  and  seagrass  beds 
may  be  mapped  from  aerial  photographs,  but  other 
features  have  to  be  mapped  in  the  field.  While 
qualitative  biological  surveys  essentially  record  the 
presence  or  absence  of  species,  the  major  aim  of  a 
quantitative  survey  is  to  estimate  the  numbers  of 
one  or  more  species  or  another  parameter  per  unit 
area  from  a  series  of  samples.  Sampling  strategies 
for  the  various  flora  and  macrofauna  are  discussed, 
as  separation  and  counting  of  microalgae  and  pig- 
ment extraction.  The  problems  of  position  fixing  of 
the  sampling  station  and  transport  of  people,  equip- 
ment and  samples  on  tidal  flats  are  also  detailed. 
(See  also  W89-02759)  (VerNooy-PTT) 
W89-02763 


MACROFAUNA  OF  SUBTIDAL  SEDIMENTS 
USING  REMOTE  SAMPLING, 

BP  Petroleum  Development  Ltd.,  Aberdeen  (Scot- 
land). 

J.  P.  Hartley,  and  B.  Dicks. 

IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.  1987  p 
106-130,  5  fig,  60  ref. 


Descriptors:  'Sampling,  'Marine  sediments, 
'Benthic  fauna,  'Sampling,  'Surveys,  'Neritic  en- 
vironment. Distribution  patterns,  Environmental 
impact  statement,  Data  collections,  Coasts, 
Europe. 

This  chapter  is  concerned  with  strategies  and 
methods  for  studying  the  abundance  and  distribu- 
tion of  benthic  organisms  in  soft  sediment,  to  assess 
both  natural  distribution  and  the  effects  of  human 
influences.  Emphasis  has  been  placed  on  the  assess- 
ment of  pollution  damage  in  view  of  increasing 
concern  over  the  effects  of  discharges  to  the 
marine  environment.  Sampling  and  laboratory 
methods  discussed  here  are  limited  to  techniques 
that  work  particularly  well  or  have  not  been  previ- 
ously reported  in  detail.  The  Sampling  strategies 
for  the  macro-infauna,  along  with  examples  illus- 
trating approaches  used  in  various  coastal  waters, 
are  discussed.  Some  techniques  and  pieces  of 
equipment  that  have  been  found  useful  in  sampling 
European  waters  are  described.  These  include  sam- 
pling boats  and  equipment  used  in  sample  location 
and  relocation,  qualitative  samplers  (dredges  and 
trawls),  quantitative  samplers  (grabs  and  corers), 
and  remote  sensing  techniques.  (See  also  W89- 
02759)  (VerNooy-PTT) 
W89-02764 


PROCESSING     SEDIMENT     MACROFAUNA 
SAMPLES, 

BP  Petroleum  Development  Ltd.,  Aberdeen  (Scot- 
land). 
For  primary  bibliographic  entry  see  Field  7B. 

W89-02765 


MEIOFAUNA, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
L.  A.  Bouwman. 

IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.  1987.  p 
140-156,  2  tab,  43  ref. 

Descriptors:  'Meiofauna,  'Fauna,  'Surveys, 
'Benthic  fauna,  'Sampling,  Biological  samples, 
Nematodes,  Crustaceans,  Estuaries,  Coasts,  Plan- 
ning. 

The  meiofauna  comprises  animals  intermediate  in 
size  between  microfaunal  organisms  such  as  dil- 
ates, amoebas,  and  foraminiferans,  and  macrofaunal 
organisms  such  as  gastropods,  bivalves,  and  poly- 
chaetes.  It  is  usually  defined  as  benthic  metazoa 
that  can  pass  through  a  sieve  with  a  mesh  size  of 
0.5  or  1.0  mm.  The  meiofauna  consists  mainly  of 
various  types  of  microscopic  worms  and  crusta- 
ceans. Aims  of  surveys  concerning  meiofauna  can 
be  ranged  under  the  same  categories  as  biological 
surveys  in  general;  those  of  particular  relevance  to 
meiofauna  are  detailed.  In  principle,  when  design- 
ing a  sampling  program  for  meiofauna  one  has  to 
deal  with  the  same  problems  as  designing  a  macro- 
fauna  survey;  however,  the  scale  is  centimeters 
instead  of  meters.  Common  sampling  methods  and 
sample  processing  for  meiofauna  are  discussed 
along  with  methods  of  sample  processing  and  data 
processing  and  interpretation.  A  framework  of  op- 
tions is  presented  for  meiofauna  surveys  of  increas- 
ing completeness,  ranging  from  an  occasional 
survey  of  one  species  to  frequent  samplings  of  the 
entire  meiofauna  during  several  years.  (See  also 
W89-02759)  (VerNooy-PTT) 
W89-02766 


INTERTIDAL  ROCK, 

Field  Studies  Council,  Shrewsbury  (England). 
J.  M.  Baker,  and  J.  H.  Crothers. 
IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.   1987.  p 
157-197,  9  fig,  2  tab,  78  ref,  2  append. 

Descriptors:  'Intertidal  areas,  'Littoral  zone, 
'Rocks,  'Surveys,  'Coasts,  'Seashores,  Project 
planning,  Planning,  Sampling,  Wave  action, 
Aquatic  habitats. 

Rocky  shores,  with  their  obvious  zonation  of 
plants  and  animals,  are  attractive  for  both  research 
and  educational  projects.  Spedial  planning  consid- 
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erations  for  conducting  a  biological  survey  are 
detailed,  such  as  time  available  on  the  shore,  delim- 
iting the  working  area,  markers  and  reference 
points,  and  trampling  the  area  are  discussed.  The 
effect  of  wave  action  is  an  important  factor  affect- 
ing the  shore  communities  and  is  also  detailed  here. 
When  other  physical  factors  such  as  slope,  rock 
type,  crevices,  stones  or  rock  pools  become  ex- 
treme, they  may  have  an  overriding  influence  on 
shore  ecology.  Abundance  scales,  often  used  for 
extensive  surveys  or  transect  surveys,  are  dis- 
cussed, as  well  as  extensive  descriptive  surveys 
(primary  surveys  and  detailed  extensive  surveys). 
Conclusions  concerning  survey  techniques  appro- 
priate for  different  survey  objectives  are  listed  in  a 
table.  Methods  need  to  be  developed  for  surveying 
stone/boulder  communities.  For  example,  it  might 
be  feasible  to  take  several  samples  of  stones  of  a 
particular  size  and  look  at  the  organisms  associated 
with  them.  Pitfall  traps  could  possibly  be  used  to 
catch  mobile  organisms.  (See  also  W89-02759) 
(VerNooy-PTT) 
W89-02767 


SUBTIDAL    ROCK    AND    SHALLOW    SEDI- 
MENTS USING  DIVING, 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-02768 


BACTERIA  AND  FUNGI, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

School  of  Ocean  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02769 


PLANKTON, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

School  of  Ocean  Sciences. 

P.  B.  Tett. 

IN:  Biological  Surveys  of  Estuaries  and  Coasts. 

Cambridge  University  Press,  New  York.   1987.  p 

280-341,  10  fig,  2  tab,  124  ref,  3  append. 

Descriptors:  *Plankton,  *Surveys,  'Sampling, 
•Hydrography,  'Phytoplankon,  *Zooplankton, 
Planning,  Aquatic  habitats,  Biological  samples,  Es- 
tuarine  environment,  Coasts,  Seashores,  Project 
planning. 

Plankton  cannot  be  investigated  in  the  same  way  as 
the  attached  benthos  or  the  active  swimmers  of  the 
nekton,  since  the  sea  itself  is  constantly  in  motion. 
Plankton  surveys  are  discussed,  with  suggestion  of 
efficient  ways  to  investigate  and  explain  the 
amount,  distribution,  and  general  composition  of 
plankton  in  coastal  seas  and  estuaries.  Each  plank- 
ton investigation  requires  a  sampling  program 
adapted  both  to  the  specific  aims  of  that  investiga- 
tion and  to  local  conditions.  Plankton  must  be 
investigated  in  relation  to  hydrography.  It  is  also 
important  to  choose  spatial  and  temporal  sampling 
patterns  appropriate  to  the  hypothesis  under  inves- 
tigation and  the  relevant  physical  and  biological 
time-scales.  Finally,  the  variables  to  be  measured 
must  be  selected  in  relation  to  the  aims  of  the 
survey  and  the  efficiency  of  their  measurement.  If 
appropriate,  physical  and  chemical  techniques  for 
most  measurements  should  be  used,  employing 
time-consuming  biological  analysis  only  to  cali- 
brate the  simpler  measurements  or  to  indicate  the 
composition  of  biomass.  (See  also  W89-02759) 
(VerNooy-PTT) 
W89-02770 


FISH  (SURVEY  OF), 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-02771 


BIRDS, 

Royal  Society  for  the  Protection  of  Birds,  Shore- 

ham-by-Sea  (England). 

A.  J.  Prater,  and  C.  S.  Lloyd. 

IN:  Biological  Surveys  of  Estuaries  and  Coasts. 

Cambridge  University  Press,  New  York.   1987.  p 


374-403,  6  fig,  1  tab,  61  ref,  append. 

Descriptors:  *Birds,  *Water  birds,  'Waterfowl, 
♦Surveys,  'Estuaries,  'Estuarine  environment, 
'Coasts,  'Seashores,  Project  planning.  Planning, 
Animal  populations,  Europe. 

With  a  few  exceptions,  birds  are  relatively  easy  to 
census  because  they  are  large,  readily  identified 
without  being  collected,  and  easy  to  see.  Neverthe- 
less, surveys  do  need  careful  planning.  The  great- 
est problem  concerns  the  birds'  mobility.  Numbers 
present  in  a  coastal  area  may  depend  on  many 
different  factors  and  each  group  of  species  must  be 
assessed  separately.  The  main  variables  are  related 
to  annual,  seasonal,  tidal,  and  diurnal  rhythms, 
which  are  discussed  here.  Along  with  methods,  the 
results  of  many  European  surveys  are  summarized. 
Methods  for  determining  the  numbers  and  distribu- 
tion of  non-breeding  coastal  birds  in  estuaries  and 
along  inshore  waters  are  included.  Also  detailed 
are  methods  for  surveying  the  numbers  of  cliff- 
nesting  seabirds  and  terns.  One  of  the  most  practi- 
cable methods  of  obtaining  some  index  of  mortality 
in  birds  in  estuaries  and  at  sea  is  by  beached-bird 
surveys.  The  methods,  frequency,  biases  and  re- 
sults of  routine  beached-bird  surveys  are  discussed. 
(See  also  W89-02759)  (VerNooy-PTT) 
W89-02772 


FORMULAS  FOR  VELOCITY,  SEDIMENT 
CONCENTRATION  AND  SUSPENDED  SEDI- 
MENT FLUX  FOR  STEADY  UNI-DIRECTION- 
AL  PRESSURE-DRIVEN  FLOW, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-02779 


NEW  HAVEN  HARBOR  NUMERICAL  MODEL 
STUDY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic   entry   see   Field   6G. 

W89-02874 


1-664  BRIDGE-TUNNEL  STUDY,  VIRGINIA 
SEDIMENTATION  AND  CIRCULATION  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-02875 


CAUSES  OF  WETLAND  LOSS  IN  THE  COAST- 
AL CENTRAL  GULF  OF  MEXICO.  VOLUME  2: 
TECHNICAL  NARRATIVE. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-02878 


CAUSES  OF  WETLAND  LOSS  IN  THE  COAST- 
AL CENTRAL  GULF  OF  MEXICO.  VOLUME  3. 
APPENDICES. 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-02879 


Standing  crops  as  well  as  primary  production  of 
several  macrophytes  were  estimated  in  Scirpus 
marshes  along  the  south  shore  of  the  St.  Lawrence 
River  estuary.  Aboveground  standing  crop  was 
measured  by  clipping  vegetation,  while  below- 
ground  standing  crop  was  estimated  by  soil  coring. 
Seasonal  variation  of  live  and  dead  standing  crops 
was  first  determined  for  different  plant  species. 
The  root:shoot  mass  ratio  was  then  examined  and 
related  to  the  life  history  of  each  species.  Peren- 
nials such  as  the  rushes  Scirpus  americanus,  S. 
torreyi,  Eleocharis,  and  Juncus  had  ratios  greater 
than  1,  whereas  the  annual  Zizania  (wild  rice)  had 
a  ratio  of  0.1.  Sagittaria  (arrowhead),  which  exhib- 
its both  perennial  and  annual  behavior,  was  inter- 
mediate, with  values  of  0.6-0.8.  Total  aboveground 
production  varied  from  74  to  627  g  ash-free  dry 
mass/square  m/yr  among  different  plant  communi- 
ties, whereas  belowground  production  was  lower, 
with  estimates  varying  between  38  and  244  g/sq 
m/yr.  Production  was  lower  along  the  St.  Law- 
rence estuary  than  in  other  types  of  marshes  locat- 
ed farther  south.  (Shidler-PTT) 
W89-03055 


CHANGE  IN  DISTRIBUTION  PATTERNS  OF 
PHOTOSYNTHETICALLY  INCORPORATED  C 
DURING  PHYTOPLANKTON  BLOOM  IN 
CONTROLLED  EXPERIMENTAL  ECOSYS- 
TEM, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
T.  Hama,  N.  Handa,  M.  Takahashi,  F.  Whitney, 
and  C.  S.  Wong. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol  120,  No.  1,  p  39-56,  August 
23,  1988.  3  fig,  5  tab,  46  ref. 

Descriptors:  'Coastal  waters,  'Phytoplankton, 
'Photosynthesis,  'Nutrients,  'Carbon,  In  situ  tests, 
Canada,  Nitrates,  Silicates,  Phosphates,  Diatoms, 
Flagellates,  Isotope  studies,  Proteins,  Carbohy- 
drates. 

A  study  was  conducted  in  an  experimental  system 
(a  column  of  water  captured  in  a  polyethylene  bag 
of  about  2.5  m  in  diameter  and  16  m  in  length)  in 
Patricia  Bay,  Saanich  Inlet,  British  Columbia, 
Canada.  Nutrients  (nitrate- 1800  mg  at;  silicate- 
3000  mg  at;  and  phosphate- 180  mg  at)  were  added 
immediately  after  capture.  Sampling  took  place 
over  23  days.  Before  analysis,  samples  were  incu- 
bated with  13C-labeled  sodium  bicarbonate.  Rapid 
increase  of  the  phytoplankton  population  dominat- 
ed by  Chaetocerous  spp.  and  small  nanoflagellates 
was  observed  after  the  addition  of  nutrients.  Pro- 
tein was  the  most  abundant  product  during  the 
rapid  increase  in  nutrient-rich  conditions,  and  ac- 
counted for  >  50%  of  total  organic  C  production 
in  the  surface  zone,  whereas  the  percentage  share 
of  carbohydrate  increased  as  nitrate  plus  nitrite 
was  exhausted.  The  gas-chromatography/mass- 
spectrometry  analysis  of  13C-labeled  photosynthet- 
ic  products  revealed  that  high  production  of  carbo- 
hydrate under  nutrient-depleted  conditions  was 
mainly  due  to  high  production  of  glucose  (glucan). 
These  results  showed  that  photosynthetic  products 
were  greatly  affected  by  availability  of  inorganic 
N,  which  agreed  with  the  trend  of  the  composi- 
tional change  in  phytoplankton  cells  in  culture. 
Specific  production  rates  of  carbohydrate  and  pro- 
tein indicated  that  'balanced'  production  occurred 
during  the  nutrient-rich  conditions,  but  an  exhaus- 
tion of  the  inorganic  N  resulted  in  upsetting  'bal- 
anced' production.  (Shidler-PTT) 
W89-03059 


ABOVE-  AND  BELOW-GROUND  MACRO- 
PHYTE  PRODUCTION  IN  SCIRPUS  TIDAL 
MARSHES  OF  THE  ST.  LAWRENCE  ESTU- 
ARY, QUEBEC, 

Laval  Univ.,  Quebec.  Dept.  de  Biologic 

J.  F.  Giroux,  and  J.  Bedard. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 

No.  5,  p  955-962,  May  1988.  3  fig,  6  tab,  40  ref. 

Supply   and   Services   Canada   Contract   OSD82- 

00009  with  the  Canadian  Wildlife  Service. 

Descriptors:  'Estuaries,  'Tidal  marshes,  'Aquatic 
productivity,  'Macrophytes,  'Bulrushes,  'St. 
Lawrence  River,  'Quebec,  Standing  crops,  Pri- 
mary productivity,  Seasonal  variation,  Biomass, 
Life  history  studies,  Wild  rice,  Arrowheads. 


TEMPORAL  RELATIONSHIP  OF  VIBRIO 
PARAHAEMOLYTICUS  IN  PATIENTS  AND 
THE  ENVIRONMENT, 

Shaughnessy  Hospital,  Vancouver  (British  Colum- 
bia). Div.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03064 

GLACIO-EUSTATIC  SEA-LEVEL  CONTROL 
ON  RED  SEA  SALINITY, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolog- 
ical Sciences. 
R.  C.  Thunell,  S.  M.  Locke,  and  D.  F.  Williams. 
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Field  2— WATER  CYCLE 


Group  2L— Estuaries 

Nature  NATUAS,  Vol.  334,  No.   18,  p  601-604 
August  1988.  1  fig,  1  tab,  43  ref. 

Descriptors:  'Paleohydrology,  'Paleoclimatology, 

Red  Sea,  'Salinity,  'Seawater,  *Glaciation   *Gla- 

ciohydrology,  *Sea  level,  Foraminifera,  Minerals 

Isotope  studies,  Oxygen  isotopes,  Sedimentation. 

Previous  studies  of  the  Red  Sea  demonstrated  that 
glacial  surface-  and  bottom-water  salinities  in  the 
basin  were  significantly  higher  than  at  present.  The 
very  low  abundance  of  planktonic  foraminifera, 
the  so-called  'aplanktonic  zone',  during  the  last 
glacial  indicates  that  surface-water  conditions  ap- 
proached or  exceeded  the  tolerance  limits  of  this 
plankton  group.  Glacial  sediments  are  also  charac- 
terized by  high  concentrations  of  magnesian  cal- 
cite,  dolomite,  inorganically  precipitated  aragonite 
and  benthic  foraminifera  typical  of  hypersaline  en- 
vironments. Additional  evidence  from  oxygen  iso- 
tope records  of  planktonic  and  benthic  foraminif- 
era, as  well  as  pteropods,  demonstrate  that  glacial- 
mterglacial  contrasts  in  the  Red  Sea  have  an  ampli- 
tude much  larger  than  typically  observed  in  open 
ocean  records.  Here  both  oxygen  isotope  data  and 
a  'fnctional  overmixing'  model  was  used  to  esti- 
mate the  impact  of  the  most  recent  (18,000  yr  BP) 
Pleistocene  glacio-eustatic  sea-level  lowering  on 
Red  Sea  salinity.  During  the  last  glacial  maximum, 
surface  salinities  in  the  central  Red  Sea  were  more 
than  10.0  parts  per  thousand  higher  than  at  present. 
Deep-water  salinities  were  also  higher  during  the 
last  glaciation  and  remained  unusually  high 
through  deglaciation.  The  combination  of  very 
high  bottom  salinities  and  the  onset  of  pluvial 
conditions  during  deglaciation  in  the  Red  Sea 
region  prevented  ventilation  of  Red  Sea  bottom 
waters  and  resulted  in  the  accumulation  of  organic- 
rich  sediments.  (Author's  abstract) 
W89-03119 


ROLE  OF  ICE  IN  THE  MORPHO-SEDIMEN- 
TOLOGIC  REGIME  OF  A  SHORELINE  IN 
THE  MIDDLE  SAINT  LAWRENCE  ESTUARY 
(LE  ROLE  DES  GLACES  DANS  LE  REGIME 
MORPHO-SEDIMENTOLOGIQUE  D'UN 

ESTRAN  DE  L'ESTUAIRE  MOYEN  DU  SAINT- 
LAURENT),  "»»*«1 
Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  2J 
W89-03133 


COASTAL  LAGOONS  OF  EAST  ANGLIA,  U  K 

Cambridge   Univ.   (England).   Dept.   of  Zoology. 
R.  S.  K.  Barnes. 

Journal  of  Coastal  Research  ,  Vol.  3,  No  4  p  417- 
427,  Autumn  1987.  8  fig,  2  tab,  22  ref. 

Descriptors:  'Lagoons,  'Coastal  geomorphology 
Coastal   marshes,   'Saline   water  barriers,   'Eng- 
land, Ridging,  Aquatic  life,  Aquatic  habitats. 

Twenty-six  remaining  coastal  lagoons  in  East 
Anglia,  U.K.,  fall  into  six  distinct  categories  on  the 
basis  of  their  origin,  physiography,  hydrography, 
and  sedimentology,  all  six  either  created  or  heavily 
influenced  by  man:  (1)  pits  or  other  excavations 
within  shingle  formations  into  which  water  perco- 
lates; (2)  depressions  remaining  in  reclaimed  salt 
marshes  into  which  springs  discharge  water  re- 
tained within  adjacent  sand  dunes;  (3)  shallow 
pools  floored  by  clay  and  filled  by  water  issuing  to 
landwards  from  out  of  longshore  shingle  ridges-  (4) 
streams  or  small  rivers  ponded  back  by  low-lying 
barrier  beaches;  (5)  short-circuited  former  estu- 
aries; and  (6)  relict  bodies  of  brackish  water.  From 
a  world  viewpoint,  all  but  category  (4)  are  aber- 
rant in  having  neither  any  freshwater  inflow  (other 
than  rainfall)  nor  any  direct  influx  of  seawater-  in 
common  with  other  northern  Atlantic  lagoons,' all 
are  further  atypical  in  being  confined  behind  bar- 
riers composed  largely  of  shingle.  Their  rather 
limited  macrofaunas  and  macrofloras,  however  are 
characteristically  lagoonal,  although  there  is  wide 
variation  in  species  from  lagoon  to  lagoon,  even 
between  geographically  adjacent  systems.  The  pre- 
cise species  found  in  any  given  lagoon  appear 
largely  to  be  the  result  of  stochiastic  processes, 
there  being  no  correlation  of  biotas  with  physio- 
graphic category  or  environmental  type,  with  the 
partial  exception  of  lagoonal  salinity.  (Author's 
abstract) 


W89-03184 


SEDIMENT  TRANSPORT  PREDICTION  IN  A 
™?AL,  INLET  USING  A  NUMERICAL 
MODEL:  APPLICATION  TO  STONY  BROOK 
HARBOR,  LONG  ISLAND,  NEW  YORK   USA 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2J. 


CHANGE  IN  SEDIMENTATION  FOLLOWING 
RIVER  DIVERSION  IN  THE  EASTMAIN  ES- 
TUARY (JAMES  BAY),  CANADA, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 
For  primary  bibliographic  entry  see  Field  2J. 


SEDIMENT  TRANSPORT  FROM  DELAWARE 
BAY  TO  THE  NEW  JERSEY  INNER  SHELF, 

Rider  Coll.,  Lawrenceville,  NJ.  Dept.  of  Geosci- 

ences. 

For  primary  bibliographic  entry  see  Field  2J 

W89-03187 


RESPONSE  OF  COASTAL  PLANTS  TO  IN- 
CREASE  IN  SUBMERGENCE  AND  SALINITY 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 

R.  D.  DeLaune,  S.  R.  Pezeshki,  and  W.  H.  Patrick 
Journal  of  Coastal  Research,  Vol.  3,  No  4  p  535- 
546,  Autumn  1987.  7  fig,  1  tab,  77  ref. 

Descriptors:  'Environmental  impact,  'Air  pollu- 
tion effects,  'Greenhouse  effect,  'Saline  wetlands, 
'Submerged  plants,  'Marsh  plants,  'Sea  level,' 
Rising  stage,  Plant  populations,  Submerged  lands' 
Water  level  fluctuations,  Saline-freshwater  inter- 
faces. 

Increases  in  salinity  and  submergence  resulting 
from  the  predicted  rise  in  global  sea  level  will  alter 
regional  patterns  of  wetland  distribution.  Changes 
in  coastal  wetland  soil  physicochemical  properties 
due  to  increased  flooding  will  adversely  influence 
normal  plant  metabolic  functioning  and  conse- 
quently survival  and  growth  of  coastal  plant  spe- 
cies. Increased  flooding  along  coastal  regions  will 
cause  more  rapid  and  frequent  soil  oxygen  deple- 
tion. As  alternate  electron  acceptors  become  re- 
duced, and  redox  potential  decreases,  potentially 
toxic  compounds  tend  to  accumulate  causing  alter- 
ations in  normal  plant  substrate  conditions.  These 
changes  will  alter  present  plant-soil  interactions 
characteristic  of  flooded  systems  which  in  turn  will 
affect  physiological  functions  of  wetland  macro- 
phytes.  The  combination  of  flooding  and  salinity 
stresses  will  change  plant  productivity,  species  dis- 
tribution, and  successional  patterns  of  plant  com- 
munities in  coastal  regions.  Likewise,  there  will  be 
conversion  of  wetland  to  open  water  if  plant  com- 
munities cannot  compensate  for  predicted  increases 
in  coastal  submergence.  (Author's  abstract) 
W89-03188 


INFLUENCE  OF  A  RIVER  PLUME  ON  THE 
SEA-ICE  MEIOFAUNA  IN  SOUTH-EASTERN 
HUDSON  BAY, 

Arctic  Biological  Station,  Ste.  Anne  de  Bellevue 

(Quebec). 

E.  H.  Grainger. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3 

Vol.  27,  No.  2,  p  131-141,  August  1988.  6  fig,  3  tab,' 

1 7  ref. 

Descriptors:  'Hudson  Bay,  'Ice-water  interfaces, 
•River     mouth,     'Sea     ice,     'Aquatic     animals, 
Plumes,  Saline-freshwater  interfaces,  Nematodes, 
Copepods,  Zooplankton,  Aquatic  populations. 

Outflow  from  the  Great  Whale  River  produces  a 
substantial  freshwater  layer  (plume)  beneath  the 
winter  ice  cover  and  above  water  of  higher  salinity 
in  southeastern  Hudson  Bay.  In  1983,  samples  of 
the  lower-ice  fauna  and  of  zooplankton  beneath  the 
ice,  were  taken  within,  below  and  beyond  the 
offshore  reach  of  the  plume.  Nematodes  accounted 


for  the  highest  numbers  (mean  of  1956/L  in  the 
lower  3  cm  of  ice),  and  copepods,  mainly  Harpacti- 
cus  and  Halectmosoma  with  fewer  Tisbe  and  Oith- 
ona,  for  the  greatest  biomass.  All  ice-inhabiting 
taxa  were  also  found  in  the  water  below  the  ice, 
but  many  zooplankters  occurring  immediately  be- 
neath the  ice  did  not  form  part  of  the  ice  fauna  No 
major  qualitative  differences  were  evident  between 
the  ice  communities  existing  above  the  plume  and 
ottshore  from  it,  but  quantitative  distinctions  were 
readily  apparent.  Animals  were  consistently  more 
concentrated  (by  2-3  orders  of  magnitude)  in  the 
lower  3  cm  of  the  ice  than  in  the  water  immediate- 
ly below,  both  over  the  plume  and  outside  it 
Except  for  the  dominant  rotifers  in  the  plume,  the 
concentration  of  zooplankton  there  was  only  10% 
of  that  found  in  the  surface  water  outside  the 
plume_  The  river  plume  exerts  a  strong  influence 
over  the  quantity  of  the  fauna  in  the  sea  ice  imme- 
diately above  it.  Changes  in  location  and  extent  of 
the  plume,  therefore,  may  have  an  important  effect 
on  the  food  chain  based  in  the  sea  ice.  (Author's 
abstract) 
W89-03189 


CYCLING  OF  METHANE,  CARBON  MONOX- 
I?„*'JVITROUS  OXIDE-  AND  HYDROXYLA- 
MINE IN  A  MEROMICTIC,  COASTAL 
LAGOON, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

J.  H.  Butler,  J.  E.  Pequegnat,  L.  I.  Gordon,  and  R 

D.  Jones. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3 

Vol.  27,  No.  2,  p  181-203,  August  1988.  6  fig,  7  tab,' 

69    ref    NSF    Grant    OCE-8409069    and    OCE- 

8519210. 

Descriptors:  'Coastal  waters,  'Lagoons,  'Nitrogen 
cycle,  'Carbon  cycle,  'Meromictic  lakes,  'Meth- 
ane, 'Carbon  monoxide,  Air-water  interfaces,  Mi- 
crobial degradation,  Diffusion,  Vertical  distribu- 
tion, Nitrogen  compounds. 

The  vertical  distributions  of  methane,  carbon  mon- 
oxide,   nitrous    oxide,    and    hydroxylamine    were 
measured  in  a  seasonally  stratified,  coastal  lagoon 
in  northern  California.  The  production  of  gases 
was    estimated    from    mass-balance    calculations 
where  possible,  including  considerations  of  diffu- 
sion  and   microbial   oxidation.   From   late  spring 
through  most  of  the  summer  the  lagoon  remained 
oligotrophic,  with  biological  activity  concentrated 
near  the  pycnocline  and  the  sediments.  Methane, 
attaining  high  levels  of  supersaturation,  was  pro- 
duced mainly  in  the  sediments  and  in  the  metalim- 
nion.  Its  subsequent  fate  was  governed  primarily 
by    transport,    but    also    by    microbial    activity. 
Carbon   monoxide  also  reached  high  concentra- 
tions, but,  having  a  turnover  time  of  a  few  hours, 
was  regulated  almost  entirely  by  micro-organisms. 
Nitrous  oxide  production  was  evident   near  the 
halocline  throughout  most  of  the  study,  but  was 
apparent  near  the  sediments  only  in  the  spring. 
Throughout  the  summer,  N20  in  the  hypolimnion 
was  consumed  in  the  sediments,   presumably  by 
devitrification.  Hydroxylamine  was  present  in  the 
spring  when  nitrous  oxide  was  being  consumed. 
Nitrous  oxide  distribution,   like  that  of  methane, 
was  governed  by  diffusion  and  microbial  process- 
es, but  hydroxylamine,   with  estimated  turnover 
times  of  only  a  few  hours,  was  probably  regulated 
my  microbes  and  in  situ  chemical  oxidation.  (Au- 
thor's abstract) 
W89-03191 


TEMPORAL  VARIATIONS  IN  DISSOLVED 
AND  PARTICULATE  ALUMINUM  DURING  A 
SPRING  BLOOM, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Oceanography. 

S.  B.  Moran,  and  R.  M.  Moore. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3 

Vol.  27,  No.  2,  p  205-215,  August  1988.  5  fig,  1  tab, 

36  ref. 

Descriptors:  'Nutrients,  'Aluminum,  'Metals, 
•Algal  blooms,  'Coastal  waters,  'Marine  environ- 
ment, Temporal  distribution,  Dissolved  solids,  Par- 
ticulate matter,  Canada. 
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Dissolved  and  acetic  acid  leachable  particulate  Al 
((Al)HAc)  concentrations  have  been  measured  as  a 
time  series  during  a  spring  phytoplankton  bloom  in 
Bedford  Basin  off  Nova  Scotia,  Canada.  Two  fac- 
tors were  observed  to  influence  Al  levels:  the 
spring  bloom  and  river  runoff.  Changes  in  dis- 
solved Al  and  (Al)HAc  associated  with  intense 
biological  activity  resulted  in  a  55-65  nm  (40%) 
decrease  in  dissolved  Al  and  a  coincident  similar 
increase  in  (Al)HAc  over  15-20  days.  The  intensity 
of  Al  removal  is  apparently  a  function  of  biogenic 
particle  loads.  A  pulse  in  river  runoff  caused  dis- 
solved Al  to  increase  roughly  10  fold  (up  to  1130 
nm)  and  (Al)HAc  by  nearly  4  fold  (up  to  175  nm) 
in  the  surface  5  m.  These  data  indicate  that  biologi- 
cal activity  can  significantly  alter  concentrations  of 
Al  in  coastal  waters  and  distributions  among  dis- 
solved and  particulate  forms.  In  the  presence  of 
strong  sources,  such  as  river  runoff,  these  effects 
can  be  obscured.  (Author's  abstract) 
W89-03192 


HURRICANE-INDUCED  SEDIMENT  DEPOSI- 
TION IN  A  GULF  COAST  MARSH, 

California  Univ.,  Davis.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-03193 


HYDROGEN  (H2)  DISTRIBUTIONS  IN  THE 
CARMANS  RIVER  ESTUARY, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
R.  H.  Michener,  M.  I.  Scranton,  and  P.  Novelli. 
Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  27,  No.  2,  p  223-235,  August  1988.  5  fig,  38 
ref.  ONR  Contract  N00014-80-C-0771  and  NSF 
Grants  OCE  84-00107  and  OCE  85-00270. 

Descriptors:  *Anoxic  environments,  'Hydrogen, 
•Estuaries,  *  Saline-freshwater  interfaces,  •Intersti- 
tial water,  •  Bottom  sediments.  Sediments,  Bio- 
chemistry, Geochemistry. 

Hydrogen  concentrations  in  anoxic  environments 
are  controlled  by  relative  rates  of  production  (by 
fermentative  processes)  and  consumption  (largely 
by  sulfate  reducers  and  methanogens).  Because  the 
relative  importance  of  the  two  consumption  path- 
ways depends  on  the  presence  or  absence  of  sul- 
fate, hydrogen  concentrations  would  be  expected 
to  vary  along  the  salinity  gradient  of  an  estuary. 
We  have  examined  the  distribution  of  hydrogen  in 
the  sediments  of  the  Carmans  River  Estuary  on 
Long  Island.  In  this  estuary,  hydrogen  concentra- 
tions range  from  several  hundred  nanomoles  hy- 
drogen per  liter  pore  water  in  the  freshwater  sedi- 
ments at  the  head  of  the  estuary,  to  lower  values 
(20-30  nM)  in  the  sediments  from  the  estuary 
month.  These  results  are  consistent  with  the  hy- 
potheses that  sulfate  reducers  (active  only  in  sul- 
fate-containing  sediments)  are  more  efficient  at 
consuming  hydrogen  than  are  methanogens.  Meth- 
anogens may  also  require  higher  threshold  hydro- 
gen concentration  before  uptake  can  begin  than  do 
sulfate  reducers.  (Author's  abstract) 
W89-03194 


HEXACHLOROPHENE    DISTRIBUTIONS    IN 
ESTUARINE  SEDIMENTS, 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03196 


ACUTE  TOXICITY  OF  MALATHION,  TETRA- 
BROMOBISPHENOL-A,  AND  TRIBUTYLTIN 
CHLORIDE  TO  MYSIDS  (MYSIDOPSIS 
BAHIA)  OF  THREE  AGES, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.   Gulf  Breeze  Environmental   Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03203 


EFFECTS  OF  WATER  SOLUBLE  CRUDE  OIL 
FRACTIONS  ON  CIRRAL  BEAT  FREQUENCY 
IN  BALANUS  BALANOIDES, 

Kiel  Univ.  (Germany,  F.R.).   Inst,  fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03205 


INTERRELATIONSHIP  BETWEEN  IN  VIVO 
FLUORESCENCE  OF  PHYTOPLANKTON 
AND  LIGHT  BEAM  TRANSMISSION  WITH 
REFERENCE  TO  FLUORESCENCE  YIELD, 

Laval  Univ.,  Quebec.  Dept.  de  Biologic 
T.  Vandevelde,  L.  Legendre,  S.  Demers,  and  J. 
Therriault. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  9,  p  1508-1513,  Sep- 
tember 1988.  5  fig,  29  ref. 

Descriptors:  'Fluorescence,  *Water  properties, 
•Light  penetration,  *  Stratification,  *Biomass,  Phy- 
toplankton, Stream  biota,  Chlorophyll,  Estuaries, 
On-site  data  collections,  Euphoric  zone,  Saint 
Lawrence  Estuary,  Canada,  Primary  productivity. 

In  vivo  fluorescence  and  light  beam  transmission 
were  simultaneously  recorded  during  two  cruises 
in  the  St.  Lawrence  estuary.  Marked  differences  in 
the  relationship  between  light  beam  attenuation 
(c(660))  and  in  vivo  fluorescence  (IVF)  were  ob- 
served (1)  along  a  short  transect  and  (2)  between 
surface  (<  5  m)  and  underlying  waters  (5-15  m) 
for  a  series  of  vertical  profiles  at  an  anchor  station. 
In  both  cases,  the  observed  differences  were  relat- 
ed to  changes  in  fluorescence  yield.  At  the  anchor 
station,  however,  several  other  factors  could  also 
have  affected  the  c(660)-IVF  relationship.  Below  5 
m,  tight  linear  relationships  between  c(660)  and 
IVF  indicate  that  no  major  change  took  place  in 
either  fluorescence  yield  or  the  concentration  of 
chlorophyll  per  cell.  In  such  a  case,  the  two  meas- 
urements provide  consistent  estimates  of  phyto- 
plankton biomass.  (Author's  abstract) 
W89-03233 


HIGH-PRECISION  RESPIROMETER  FOR 
MEASURING  SMALL  RATES  OF  CHANGE  IN 
THE  OXYGEN  CONCENTRATION  OF  NATU- 
RAL WATERS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03252 


KINETIC  CONTROL  OF  DISSOLVED  PHOS- 
PHATE IN  NATURAL  RIVERS  AND  ESTU- 
ARIES: A  PRIMER  ON  THE  PHOSPHATE 
BUFFER  MECHANISM, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-03253 


VOLATILIZATION  OF  MERCURY  COM- 
POUNDS BY  METHYLMERCURY-VOLATIL- 
IZING  BACTERIA  IN  MINAMATA  BAY  SEDI- 
MENT, 

National   Inst,   for  Minamata  Disease,   Minamata 
(Japan).  Dept.  of  Basic  Medical  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03197 


DDT  RESIDUES  IN  SEDIMENTS  FROM  THE 
BAY  OF  BENGAL, 

National   Inst,   of  Oceanography,   Panaji   (India). 

Chemical  Oceanography  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03198 


NITROGEN  FIXATION  IN  FRESHWATER,  ES- 
TUARINE, AND  MARINE  ECOSYSTEMS:  1. 
RATES  AND  IMPORTANCE, 

Cornell  Univ.,  Ithaca,  NY.  Section  of  Ecology  and 

Systematics. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03254 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

DENITRIFICATION  IN  FRESHWATER  AND 
COASTAL  MARINE  ECOSYSTEMS:  ECOLOGI- 
CAL AND  GEOCHEMICAL  SIGNIFICANCE, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 

Div.  of  Environmental  Research. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03256 


COMPARISON  OF  MICROBIAL  DYNAMICS 
IN  MARINE  AND  FRESHWATER  SEDI- 
MENTS: CONTRASTS  IN  ANAEROBIC 
CARBON  CATABOLISM, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03257 

COMPARISON  OF  THE  ECOLOGY  OF 
PLANKTONIC  BACTERIA  IN  FRESH  AND 
SALT  WATER, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03258 


PHOTOTROPHIC  PICOPLANKTON:  AN 
OVERVIEW  FROM  MARINE  AND  FRESHWA- 
TER ECOSYSTEMS, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03259 


COMPARATIVE  ECOLOGY  OF  MARINE  AND 
FRESHWATER  PHYTOPLANKTON, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03260 


NUTRIENT  LIMITATION  OF  PHYTOPLANK- 
TON IN  FRESHWATER  AND  MARINE  ENVI- 
RONMENTS: A  REVIEW  OF  RECENT  EVI- 
DENCE ON  THE  EFFECTS  OF  ENRICHMENT, 

Department  of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03261 


NUISANCE  PHYTOPLANKTON  BLOOMS  IN 
COASTAL,  ESTUARINE,  AND  INLAND 
WATERS, 

North   Carolina   Univ.,   Morehead   City.   Inst,   of 

Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03262 


FACTORS  CONTROLLING  THE  BIOGEOCHE- 
MICAL  CYCLES  OF  TRACE  ELEMENTS  IN 
FRESH  AND  COASTAL  MARINE  WATERS  AS 
REVEALED  BY  ARTIFICIAL  RADIOISO- 
TOPES, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03263 


COMPARATIVE  ECOLOGY  OF  SUBMERSED 
GRASS  BEDS  IN  FRESHWATER,  ESTUARINE, 
AND  MARINE  ENVIRONMENTS, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03264 
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NITROGEN  FIXATION  IN  FRESHWATER,  ES- 
TUARINE, AND  MARINE  ECOSYSTEMS:  2. 
BIOGEOCHEMICAL  CONTROLS, 

Cornell  Univ.,  Ithaca,  NY.  Section  of  Ecology  and 

Systematics. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03255 


FORESTED    WETLANDS    IN    FRESHWATER 
AND  SALT-WATER  ENVIRONMENTS, 

Institute  of  Tropical  Forestry,  Rio  Piedras,  PR. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03265 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

PRODUCTION  AND  USE  OF  DETRITUS  IN 
VARIOUS  FRESHWATER,  ESTUARINE,  AND 
COASTAL  MARINE  ECOSYSTEMS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 


ECOLOGICAL  PRINCIPLES  AFFECTING 
COMMUNITY  STRUCTURE  AND  SECOND- 
ARY PRODUCTION  BY  ZOOPLANKTON  IN 
MARINE  AND  FRESHWATER  ENVIRON- 
MENTS, 

Michigan   Univ.,   Ann  Arbor.   Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  2H 
W89-03267 


COMPARATIVE  ECOLOGY  OF  THE  MACRO- 
FAUNA  OF  FRESHWATER  AND  MARINE 
MUDS, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2H 

W89-03268 


ACCOUNTING  FOR  EFFORT  WHEN  COM- 
PARING TROPICAL  FISHERIES  IN  LAKES 
RIVER-FLOODPLAINS,  AND  LAGOONS, 

Illinois  Natural  History  Survey,  Champaign. 
For  primary  bibliographic  entry  see  Field  2H 
W89-03269 


APPLICABILITY  OF  FISH  YIELD  INDICES  IN 
FRESHWATER  AND  MARINE  ECOSYSTEMS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  2H 

W89-03270 


FRESHWATER  AND  MARINE  COUPLING  IN 
ESTUARIES  OF  THE  MISSISSIPPI  RIVER 
DELTAIC  PLAIN, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2E 

W89-03271 


PHYSICAL  ENERGY  INPUTS  AND  THE  COM- 
PARATIVE ECOLOGY  OF  LAKE  AND 
MARINE  ECOSYSTEMS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2A. 


EFFECTS  OF  TEMPERATURE,  SALINITY 
AND  SEAGRASS  SPECIES  ON  THE  UPTAKE 
OF  LEAD(II)  FROM  SEAWATER  BY  EXCISED 

Deakin    Univ.,    Melbourne    (Australia).    Div.    of 

Chemical  and  Physical  Sciences. 

For  primary  bibliographic  entry  see  Field  5B 

W89-03275 


TRACE  METAL  TRANSPORT  IN  A  TROPICAL 

t-*o  1  UAKi, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA 
5.  Windom,  R.  Smith,  C.  Rawlinson,  M. 
Hungspreugs,  and  S.  Dharmvanij. 
Marine  Chemistry  MRCHBD,  Vol.  24,  No  3/4  p 
293-305,  August   1988.  8  fig,   1  tab,  27  ref.  NSF 
Grants  INT-8318019  and  OCE-8600287. 

Descriptors:  'Trace  metals,  'Estuaries,  'Tropical 
regions,  'Thailand,  'Bang  Pakong  Estuary, 
•Water  chemistry,  'Organic  carbon,  Lead,  Iron, 
Cadmium,  Cycling  nutrients,  Cobalt,  Zinc,  Heavy 
metals. 

The  distributions  of  soluble  and  particulate  trace 
metals  in  the  Bang  Pakong  Estuary,  Thailand, 
were  studied  during  high  (wet)  and  low  (dry) 
discharge  conditions.  Particulate  trace  metals  and 
particulate  organic  carbon  concentrations  are  con- 
trolled by  physical   processes.   Dissolved  copper 


and  nickel  are,  in  general,  conservatively  mixed 
through  the  estuary.  The  behavior  of  iron  and  lead 
result  in  net  removal  during  estuarine  transport. 
Iron  removal  appears  to  be  due  to  decreased  solu- 
bility as  pH  increases  in  estuarine  waters.  Mn  is 
removed  at  low  salinities.  Dissolved  cadmium, 
cobalt  and  zinc  concentration  distributions  have 
mid-estuary  maxima  which  coincide  with  nutrient 
maxima.  The  metal-nutrient  relationship  is  inter- 
preted as  the  result  of  metal  regeneration  during 
the  organic  matter  decomposition.  (Author's  ab- 
stract) 
W89-03276 


IODINE  SPECIATION  IN  CHESAPEAKE  BAY 
WATERS, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies 
G.  W.  Luther,  and  H.  Cole. 

Marine  Chemistry  MRCHBD,  Vol.  24,  No  3/4  p 
315-325,  August  1988.  4  fig,  1  tab,  21  ref.  NSF 
Grants  OCE-8696121  and  OCE-8511390. 

Descriptors:  'Iodine,  'Chesapeake  Bay,  'Salinity 
'Estuaries,  'Water  chemistry,  'Geochemistry, 
'Polarographic  analysis,  'Speciation,  Halogens! 
Oxidation-reduction  potential,  Tracers. 

The  speciation  of  iodine  in  Chesapeake  Bay  during 
July  1986  is  reported.  Surface  and  bottom  water 
samples  were  taken  along  the  estuary  at  every  1-2 
ppt  salinity  division.  At  three  locations  in  the 
upper  bay,  samples  were  taken  above  and  below 
the  pycnocline.  All  samples  were  analyzed  by  dif- 
ferential pulse  polarography.  Iodate  was  deter- 
mined directly.  Total  iodine  (including  organic 
forms)  was  determined  by  hypochlorite  oxidation 
to  iodate.  Iodide  is  defined  as  the  difference  be- 
tween these  two  analyses.  Total  iodine  appears  to 
be  conservative  in  the  estuary.  In  all  samples  from 
the  upper  bay  only  reduced  forms  of  iodine  were 
present.  Iodine  is  maintained  in  its  reduced  state  by 
biological  processes  in  the  surface  waters  and  by  a 
combination  of  biological  and  chemical  processes 
in  the  anoxic  bottom  waters.  Iodate  was  present 
only  in  water  samples  at  mid-depth  and  the  bottom 
in  the  lower  bay.  Iodate  comes  from  oceanic  water 
intruding  up  the  bay  and  decreases  in  concentra- 
tion up  the  bay  as  the  result  of  its  reaction  with 
reducing  agents  in  the  anoxic  bottom  waters,  the 
forms  of  iodine  in  the  waters  of  Chesapeake  Bay 
can  be  used  as  a  geochemical  tracer.  These  results 
differ  from  previous  reports  in  two  other  estuaries 
on  the  speciation  of  iodine  in  the  water  column 
(Author's  abstract) 
W89-03277 


MASS  BALANCE  OF  HEAVY  METALS  IN  THE 
SETO  INLAND  SEA,  JAPAN, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

For  primary  bibliographic  entry  see  Field  5B 

W89-03278 


SPREX  HYDROGRAPHIC  DATA  REPORT 
VOLUME  3  --  CHLOROPHYLL  AND  NUTRI- 
ENTS, 

Old  Dominion  Univ.  Research  Foundation,  Nor- 
folk, VA. 

W.  S.  Chandler,  K.  A.  Bush,  C.  Kim,  T.  J.  Berger, 
and  L.  P.  Atkinson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-004103. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche 
Report  No.  DOE/ER/60348-6,  December  1987 
Technical  Report  87-11.  24  lp,  3  fig,  1  tab,  4  ref 
DOE  Grant  DE-FG05-85ER60348. 

Descriptors:  'Water  circulation,  'Chlorophyll, 
•Nutrients,  'Coastal  waters,  Continental  shelf, 
Georgia,  South  Carolina,  Mapping,  Data  collec- 
tions, Nitrites,  Nitrates,  Phosphates,  Silicates,  Sa- 
linity, Water  temperature,  Path  of  pollutants. 

SPREX  (Spring  Removal  Experiment)  took  place 
in  April  1985  in  order  to  determine  the  processes 
affecting  the  transport  and  fate  of  freshwater  input 
to  the  continental  shelf  off  Georgia  and  South 
Carolina  during  the  time  of  expected  high  runoff. 
It  was  hypothesized  that  this  water  is  transported 
offshore  in  spring  by  a  semi-permanent  cyclonic 


eddy  located  at  about  32  deg  79  deg  deg  W.  The 
SPREX  field  program  included  a  large  array  of 
moored  current  meters  and  other  instruments,  and 
three  research  vessels  (R/V  Cape  Florida  R/V 
Cape  Hatteras,  and  R/V  Blue  Fin)  that  conducted 
hydrographic  mapping  and  biological  and  chemi- 
cal sampling.  Nutrient  analysis  for  nitrate/nitrite, 
phosphate,  and  silicate  concentrations  took  place  at 
Old  Dominion  University  using  a  Technicon  Au- 
toanalyzer  II.  Chlorophyll  analysis  took  place  at 
Skidaway  Institute  of  Oceanography.  The  data  are 
presented  in  graphic  and  tabular  form  in  the  fol- 
lowing order:  Temperature  vs  Salinity,  Tempera- 
ture vs  Nutrients  and  Nutrients  vs  Nutrients  for 
CF  (R/V  Cape  Florida);  Temperature  vs  Salinity, 
Temperature  vs  Nutrients  and  Nutrients  vs  Nutri- 
ents for  CH  (R/V  Cape  Hatteras);  Chlorophyll  vs 
several  parameters  for  CF;  Chlorophyll  vs  several 
parameters  for  CH;  List  of  stations  in  each  Section 
for  CF;  Nutrient  and  Chlorophyll  Vertical  Section 
plots  for  CF;  List  of  Stations  in  each  Section  for 
CH;  Nutrient  and  Chlorophyll  Vertical  Section 
plots  for  CH;  Station  listing  explanation;  Station 
listing  for  CF;  Station  listing  for  CH;  and  Station 
listing  for  BF.  (Lantz-PTT) 
W89-03323 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DESALINATION  OF  WATER.  CITATIONS 
FROM  THE  COMPENDEX  ENGINEERING  IN- 
FORMATION, INC.  DATABASE  (DEC  83  -  SEP 

87). 

National  Technical  Information  Service,  Snrine- 
field,  VA.  v     e 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-868337. 
Price  codes:  NOl  in  paper  copy,  NOl  in  micro- 
fiche. October  1987.  34p. 

Descriptors:  'Bibliographies,  'Desalination,  Liter- 
ature review,  Industrial  water,  Electrodialysis,  Re- 
verse osmosis,  Ion  exchange,  Corrosion,  Scaling. 

This  bibliography  contains  citations  concerning  the 
industrial  desalination  of  water,  with  particular 
reference  to  large  scale  plants  in  the  Middle  East. 
Methods  include  electrodialysis,  reverse  osmosis, 
and  ion  exchange.  Problems  associated  with  corro- 
sion and  scale  formation  are  also  discussed.  This 
updated  bibliography  contains  87  citations  (13  of 
which  are  new  entries).  (Author's  abstract) 
W89-02782 


USING  DESALINATION  TECHNOLOGIES 
FOR  WATER  TREATMENT. 

Office   of  Technology   Assessment,   Washington, 

DC. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB88-193354. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Background  Paper,  1986.  66p,  13  fig,  4  tab,  93  ref, 

3  append. 

Descriptors:  'Desalination,  'Water  treatment,  Re- 
verse osmosis,  Electrodialysis,  Membrane  process- 
es, Distillation,  Costs,  Environmental  effects,  Gov- 
ernment supports. 

Technologies  that  were  originally  developed  to 
desalinate  water  are  widely  applied  to  remove 
contaminants  other  than  salt  from  freshwater  sup- 
plies. Of  the  many  available  desalination  technol- 
ogies, two  membrane  processes  (reverse  osmosis 
and  electrodialysis)  are  most  widely  used  in  the 
United  States.  Such  widespread  use  would  not 
have  been  possible  without  the  advances  made  in 
membrane  technology  over  the  last  two  decades, 
due  largely  to  federally  sponsored  research  and 
development.  This  report  represents  a  technical 
assessment  of  traditional  desalination  techniques 
that  can  be  used  for  water  treatment.  These  tech- 
niques include  distillation,  as  well  as  more  recently 
developed     membrane     processes.     Applications, 
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costs,  environmental  considerations,  the  desalina- 
tion industry,  government  involvenment,  interna- 
tional aspects,  and  future  prospects  for  desalination 
in  the  United  States  are  considered.  (Lantz-PTT) 
W89-02849 

3B.  Water  Yield  Improvement 

EVAPOTRANSPIRATION  OF  PHREATO- 
PHYTES  IN  THE  SAN  LUIS  VALLEY,  COLO- 
RADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For   primary   bibliographic   entry   see   Field   2D. 
W89-02478 

EVAPOTRANSPIRATION  OF  NATIVE  VEGE- 
TATION IN  THE  CLOSED  BASIN  OF  THE 
SAN  LUIS  VALLEY,  COLORADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic   entry   see  Field   2D. 
W89-02481 


RECHARGE  AS  AUGMENTATION  IN  THE 
SOUTH  PLATTE  BASIN, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-02482 

EVAPOTRANSPIRATION  RATES  AT  SELECT- 
ED SITES  IN  THE  POWDER  RIVER  BASIN, 
WYOMING  AND  MONTANA, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2D. 
W89-02524 


DIAGNOSTIC  TECHNIQUE  FOR  TARGETING 
DURING  AIRBORNE  SEEDING  EXPERI- 
MENTS IN  WINTERTIME  STORMS  OVER 
THE  SIERRA  NEVADA, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-03305 


ESTIMATE  OF  PRECIPITATION  ENHANCE- 
MENT POTENTIAL  FOR  THE  DUERO  BASIN 
OF  SPAIN, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Science. 

G.  Vali,  L.  R.  Koenig,  and  T.  C.  Yoksas. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

27,  No.  7,  p  829-850,  July  1988.  12  fig,  5  tab,  24  ref, 

append.    NSF   grants   ATM   7825286   and   ATM 

8022549. 

Descriptors:  'Estimating,  *Precipitation,  *Spain, 
*Cloud  seeding,  'Weather  modification,  'Model 
studies,  Seasonal  variation,  Ice  nuclei,  Model  stud- 
ies. 

Procedures  for  estimating  the  potential  which 
might  exist  for  the  enhancement  of  precipitation 
from  different  cloud  types  via  ice-nucleus  seeding 
of  clouds.  Field  investigations  for  the  Precipitation 
Enhancement  Project  were  undertaken  during  the 
winter  months  of  1979-1981  in  the  upper  Duero 
River  Basin  of  Spain.  Specific  regions  within  natu- 
ral clouds  were  qualified  as  potentially  seedable  on 
the  basis  of  observations  by  instrumented  aircraft 
of  persistent  zones  of  supercooled  water  content. 
The  observed  regions  of  potential  are  described, 
and  precipitation  increases  that  might  result  from 
seeding  the  regions  are  estimated  using  two  rela- 
tively simple  models.  Summed  over  all  cloud 
types,  and  expressed  as  averages  over  the  100-km 
radius  project  area,  increases  of  10%  and  23%  are 
estimated  with  the  two  models  for  the  days  of 
seeding.  For  the  February-May  season  as  a  whole, 
the  increases  are  0.75%  and  1.8%  of  the  normal 
precipitation  (160  mm)  for  the  season.  The  major 
contributions  to  these  increases  come  from  cumu- 
lus mediocris  and  cumulus  congestus,  and  from 
shallow   stratiform   and   clouds.   The   low   values 


obtained  for  the  estimated  increases  indicate  that  a 
major  augmentation  of  total  seasonal  precipitation 
in  the  Duero  Basin  is  not  likely  to  result  from 
seeding  the  regions  of  potential.  Consequently, 
within  a  5-year  period  envisaged  for  the  project,  it 
would  be  difficult  to  discern  a  seeding  effect  in 
terms  of  area-averaged  precipitation.  Useful  in- 
creases in  precipitation  may  possibly  be  produced 
by  seeding  the  regions  of  potential,  but  the  demon- 
stration of  the  seeding  effects  would  have  to  be 
based  on  evaluations  which  are  focused  (in  time 
and  space)  on  the  treated  clouds  or  cloud  regions. 
Since  no  seeding  was  actually  carried  out  during, 
or  subsequent  to,  these  field  studies,  the  validity  of 
the  criteria  employed  for  defining  the  regions  of 
potential  and  the  derived  estimates  remain  unveri- 
fied. The  criteria  which  define  the  regions  of  po- 
tential and  the  methods  of  estimation  developed  in 
this  study  can  also  be  applied,  in  principle,  where 
precipitation  enhancement  is  sought  via  seeding 
with  ice  nuclei.  (Author's  abstract) 
W89-03306 

3C.  Use  Of  Water  Of  Impaired 
Quality 


USE  OF  SALINE  WATER  FOR  BUFFALO 
GOURD  PRODUCTION  IN  NEW  MEXICO, 

New  Mexico  Solar  Energy  Inst.,  Las  Cruces. 
J.  Whitter,  and  B.  Goldstein. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87-205803/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  214,  November  1986.  27p,  4  tab,  9  fig,  11  ref. 
State  Project  1423625. 

Descriptors:  'Buffalo  gourds,  'Salt  tolerance, 
'New  Mexico,  Ethanol,  Crop  yield,  Irrigation 
water,  Saline  water,  Dissolved  solids. 

New  Mexico's  underground  water  resources  in- 
clude over  15  billion  acre-feet  of  saline  water  of 
varying  salinity  levels.  Salt  tolerant  crops  that  are 
capable  of  producing  commercial  yields  economi- 
cally may  displace  more  conventional  crops  and 
spare  the  state's  precious  freshwater  for  higher 
uses.  Cucurbita  foetidissima  HBK  (buffalo  gourd) 
was  grown  in  wooden  tubs  in  an  outdoor  setting  in 
an  effort  to  determine  starch  and  alcohol  solids 
were  applied.  Irrigation  waters  of  500;  2,000;  4,000; 
and  8,000  ppm  total  dissolved  solids  were  applied. 
Yields  of  buffalo  gourd  roots  from  2,000  ppm  TDS 
irrigation  water  were  comparable  with  field  trials. 
Lower  root  yields  were  experienced  with  increas- 
ing salinity  levels.  Alcohol  yields  were  lower  for 
buffalo  gourds  irrigated  with  saline  water  than  for 
field  grown  buffalo  gourds.  Results  are  inconclu- 
sive as  to  why  low  alcohol  yields  were  achieved. 
(Whittier-NM  St.  U.) 
W89-02475 


ECONOMIC  AND  ENVIRONMENTAL  IM- 
PACTS OF  USING  MUNICIPAL  SEWAGE  EF- 
FLUENT FOR  AGRICULTURAL  PRODUC- 
TION, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-02663 


3F.  Conservation  In  Agriculture 

PRINCIPLES  OF  FARM  IRRIGATION 
SYSTEM  DESIGN, 

Washington  State  Univ.,  Pullman. 

L.  G.  James. 

John   Wiley   and   Sons,   New   York.    1988.    543p. 

Descriptors:  'Irrigation  design,  'Farming,  'Text- 
books, Irrigation  requirements,  Agricultural  engi- 
neering, Design  criteria,  Pumps,  flow  measure- 
ment, Mathematical  equations,  Computer  pro- 
grams. 

This  introduction  to  irrigation  is  designed  to  guide 
students  from  a  basic  knowledge  of  soils,  botany, 


mathematics,  and  hydraulics  to  state-of-the-art  irri- 
gation system  design  and  management.  The  follow- 
ing topics  are  covered:  irrigation  requirements  and 
scheduling,  farm  irrigation  systems  and  system 
design  fundamentals,  water  source  quality  and 
quantity,  pumps,  spinkle  irrigation  systems,  trickle 
irrigation,  surface  irrigation,  and  flow  measure- 
ment. The  book  contains  60  solved  example  prob- 
lems, FORTRAN  code  for  seven  computer  pro- 
grams, 197  homework  problems,  and  more  than 
100  references  for  student  use  and  enrichment. 
Most  of  the  177  equations  in  the  book  have  a  unit 
constant,  K,  which  allows  the  use  of  either  SI  or 
English  units.  (Lantz-PTT) 
W89-02422 


MICROCOMPUTER  PROGRAM  DEVELOP- 
MENT FOR  ON-FARM  IRRIGATION  SYS- 
TEMS PLANNING, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-02550 


GROUND  WATER  QUALITY  AND  AGRICUL- 
TURAL PRACTICES. 

Lewis  Publishers,  Chelsea,  Michigan.  1987.  402p. 
Edited  by  Deborah  M.  Fairchild. 

Descriptors:  'Water  quality,  'Groundwater,  'Ag- 
riculture, Wastewater,  Wells,  Conservatism,  Pesti- 
cides, Fertilizers. 

A  national  conference  on  groundwater  quality  and 
agricultural  practices  was  held  May  1-2,  1986,  at 
the  University  of  Oklahoma  in  Norman.  The  con- 
ference addressed  groundwater  usage,  agricultural 
chemical  usage,  groundwater  pollution  sources  and 
evaluation,  and  protection  and  management.  At- 
tendees were  soil  scientists,  hydrologists,  geolo- 
gists, engineers,  agronomists,  and  scientists  from 
government  agencies,  industry,  universities,  con- 
sulting firms,  and  professional  and  trade  organiza- 
tions. This  book  contains  twenty-seven  chapters 
resulting  from  the  presentations  made  at  the  con- 
ference. (See  W89-02655  thru  W89-02681)  (Davis- 
PTT) 
W89-02654 


U.S.D.A.  AGRICULTURAL  RESEARCH  SERV- 
ICE COMMITMENT  TO  GROUND  WATER 
RESEARCH, 

Agricultural  Research  Service,  Bushland,  TX. 
B.  A.  Stewart. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
1-5. 

Descriptors:  'Management  planning,  'Administra- 
tive agencies,  'Research  priorities,  'Groundwater, 
'Agriculture,  Conservation,  Research,  Pesticides, 
Salinity,  Nutrients. 

General  comments  about  the  planning  strategy  of 
the  Agricultural  Research  Service  (ARS)  in  the 
climate  of  increasing  fiscal  constraint  are  made. 
The  ARS  commitment  to  ground  water  research  is 
discussed.  The  emphasis  on  mission-oriented,  fun- 
damental, long-range,  high-risk  research  and  the 
responsiveness  to  action  agencies,  user  groups,  and 
the  U.S.  Congress  is  reflected  in  the  projects  in  the 
ARS  planning  strategy.  The  ARS  Program  Plan 
includes  six  objectives  that  form  the  strategy:  re- 
search to  improve  soil  and  water  conservation; 
plant  production  and  protection;  animal  produc- 
tion and  protection;  commodity  conversion  and 
delivery;  human  nutrition;  and  integration  of  sys- 
tems, using  computer  technology.  The  research  on 
soil  and  water  conservation  and  the  research  on 
nutrients,  pesticides,  salinity,  and  modeling  are  out- 
lined. Three  agriculturally  related  ground  water 
quality  problems  are  named:  occurrence  of  pesti- 
cides in  ground  water;  occurrence  of  nutrients  in 
ground  water;  and  irrigation  driven  salt-water  mi- 
gration. (See  also  W89-02654)  (Davis-PTT) 
W89-02655 
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WATER  CONSERVATION  FOR  MORE  CROP 
PRODUCTION  IN  THE  GREAT  PLAINS, 

Soil  Conservation  Service,  Salina,  KS. 
L.  H.  Wetter. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  n 
13-34,  16  fig,  3  tab,  7  ref. 

Descriptors:  *Water  conservation,  'Crop  produc- 
tion, Agriculture,  *Great  Plains,  Precipitation, 
Kansas,  Evapotranspiration,  Mulch,  Wheat, 
Groundwater. 

Precipitation  is  highly  variable  and  limited  over 
much  of  the  Great  Plains.  Despite  the  water  defi- 
ciency, excellent  dryland  crop  production  is  possi- 
ble with  good  soil  and  water  management  to  in- 
crease infiltration  and  minimize  needless  evapora- 
tion. Western  Kansas  farmers  have  more  than  tri- 
pled their  average  per  acre  dryland  crop  yields 
over  the  last  fifty  years  while  applying  approxi- 
mately half  of  the  needed  conservation  treatment. 
The  added  crop  production  now  obtained  with 
water  saved  by  conservation  farming  exceeds  the 
added  production  gained  by  irrigating  with 
pumped  ground  water.  Water  conservation  on 
both  dryland  and  irrigated  cropland  can  help 
achieve  significant  remaining  crop  yield  potential 
while  easing  the  demand  on  declining  ground 
water  for  crop  production.  This  will  give  agricul- 
ture a  promising  future  in  the  subhumid  and  semi- 
arid  Great  Plains.  (See  also  W89-02654)  (Davis- 
PTT) 
W89-02657 


is  presented  that  can  be  used  to  assess  these  im- 
pacts before  proposed  alternative  water  manage- 
ment schemes  are  put  into  effect.  A  model  sensitiv- 
ity analysis  suggests  that  the  hydraulic  and  solute 
response  times  are  critical  parameters  in  determin- 
ing how  a  particular  irrigation  systems's  water 
quality  will  respond  to  these  water  conservation 
measures.  Several  water  utilization  schemes  that 
are  simulated  include:  improvements  in  irrigation 
efficiency  that  reduce  the  leakage  fraction  of  ap- 
plied waters;  lining  of  conveyance  canals;  and 
changes  in  the  ratio  of  applied  surface  to  ground 
waters  that  are  used  to  satisfy  crop  water  require- 
ments. These  hypothetical  system  stress  patterns 
are  frequently  cited  as  potential  ways  to  reduce 
irrigation  water  requirements;  however,  each  of 
these  conservation  techniques  will  alter  the  shal- 
low ground  water  quality  in  different  ways.  A  field 
application  further  demonstrates  that  the  model 
can  accurately  simulate  changes  in  stream  flow  and 
total  dissolved  solids  concentration,  in  addition  to 
predicting  changes  in  average  aquifer  total  dis- 
solved solids.  (See  also  W89-02654)  (Davis-PTT) 
W89-02661 


GROUND  WATER  CONTAMINATION  FROM 
SALTWATER  INTRUSION  AND  LIMITA- 
TIONS ON  AGRICULTURAL  ACTIVITIES, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02662 


1985.  20p,  14  tab. 

Descriptors:  "Conservation,  "Agriculture,  "Water 
pollution  prevention,  "Conservation  tillage,  "Lake 
Erie,  Water  quality  control,  Water  pollution  con- 
trol, Farming,  Phosphorus,  Lake  Ontario,  Lake 
Huron,  Herbicides,  Crop  yields,  Saginaw  Bay. 

The  practice  of  conservation  tillage  in  the  drainage 
basin  of  the  lower  Great  Lakes  was  given  new 
importance  during  1984  when  states  in  the  basin 
began  the  preparation  of  new  programs  to  reduce 
phosphorus  loadings  to  Lake  Erie,  Lake  Ontario, 
and  Saginaw  Bay  of  Lake  Huron.  The  strategies 
being  developed  by  the  states  of  Indiana,  Ohio, 
Michigan,  New  York,  and  Pennsylvania,  in  gener- 
al, rely  heavily  on  conservation  tillage  practices  to 
reduce  the  delivery  of  phosphorus  to  the  lakes.  In 
part,  this  reliance  on  tillage  programs  is  based  on 
the  success  of  the  Tri-State  Conservation  Tillage 
Demonstration  Projects,  which  have  been  under- 
way for  the  past  three  years  in  the  Western  Basin 
of  Lake  Erie.  This  report  covers  experience  during 
1984  in  these  projects.  (See  also  W89-02835) 
(Lantz-PTT) 
W89-02837 


SCHISTOSOMIASIS  CONTROL  IN  IRRIGA- 
TION SCHEMES  IN  ZIMBABWE, 

Hydraulics  Research  Ltd.,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5G 
W89-03066 


GROUND  WATER  CONSERVATION  TECH- 
NIQUES: POTENTIAL  IMPACTS  ON  WATER 
USAGE  AND  QUALITY, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 
H.  P.  Mapp. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
35-45,  1  fig,  1  tab,  20  ref. 

Descriptors:  "Groundwater,  "Water  conservation, 
"Water  quality,  "Water  use,  Oklahoma,  Wheat, 
Herbicides,  Pesticides,  Water  pollution  sources. 

Water  conservation  is  described,  emphasizing  the 
relationship  between  tillage  practices  and  irrigation 
technology;  economic  and  other  forces  which  con- 
tribute to  the  increase  in  adoption  of  water  con- 
serving technology,  and  concerns  regarding  the 
implications  for  ground  water  quality.  The  discus- 
sion is  based  on  research  conducted  in  the  southern 
part  of  the  Great  Plains  where  irrigation  water  is 
withdrawn  from  the  Ogallala  Formation.  The 
impact  of  the  increased  use  of  herbicides  and  in- 
creased levels  of  fertilizer  and  pesticides  relative  to 
dryland  production  necessary  during  the  transition 
to  dryland  crops  is  uncertain.  Adoption  of  water 
conservation  techniques  will  reduce  runoff  and 
deep  percolation  and  may  reduce  the  likelihood  of 
ground  water  contamination.  Studies  of  the  con- 
version from  intensive  irrigation  to  water  conserv- 
ing irrigation  techniques  suggest  that  overall  water 
use  may  not  be  reduced;  and  the  economic  life  of 
underground  aquifers  will  be  extended  only  if  re- 
duced pumping  costs  per  acre  lead  to  increased 
profitability  from  irrigated  production.  (See  also 
W89-02654)  (Davis-PTT) 
W89-02658 


EFFECTS  OF  IRRIGATION  PRACTICES  ON 
STREAM-CONNECTED  PHREATIC  AQUIFER 
SYSTEMS, 

Oklahoma  Univ.,   Norman.   Dept.  of  Civil   Engi- 
neering and  Environmental  Science. 
S.  G.  McLin. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987  n 
73-90,  7  fig,  4  tab,  15  ref. 

Descriptors:  "Groundwater,  "Surface-groundwat- 
er  relations,  "Irrigation  practices,  "Aquifer  sys- 
tems, Streams,  Model  studies,  New  Mexico. 

Evaluation  of  irrigation  related  water  management 
practices  on  stream-connected  phreatic  aquifer 
water  quality  are  examined.  A  mathematical  model 


SALINE  SEEP  ON  WHEATLAND  IN  NORTH- 
WEST OKLAHOMA, 

Southern  Plains  Range  Research  Station,  Wood- 
ward, OK. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02672 


FINAL  REPORT:  LAKE  ERIE  CONSERVA- 
TION TILLAGE  DEMONSTRATION 
PROJECTS. 

Environmental  Protection  Agency,  Chicago,  IL. 
Great  Lakes  National  Program  Office. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-209846. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
1986.  26p. 

Descriptors:  "Erosion  control,  "Conservation  till- 
age, "Lake  Erie,  Agriculture,  Economic  aspects, 
Phosphorus,  Herbicides,  Agricultural  runoff. 

For  the  past  four  years,  projects  have  been  under- 
way in  the  31  counties  which  make  up  the  Western 
Basin  of  Lake  Erie.  These  projects,  known  collec- 
tively as  the  Tri-State  Conservation  Tillage  Dem- 
onstration Projects,  were  designed  to  help  farmers 
adapt  less  intensive  tillage  systems  to  their  farm 
businesses.  The  projects  have  also  provided  infor- 
mation for  farmers  and  others  on  the  economics  of 
conservation  tillage  and  the  impact  of  conservation 
tillage  on  the  environment.  Conclusions  of  this 
effort  are:  (1)  No-till  and  Ridge-till  systems  are 
economically  competitive  with  conventional  till- 
age in  the  project  area;  (2)  These  conservation 
tillage  systems  can  result  in  reduced  soil  erosion 
and  reduced  delivery  of  critical  nutrients  such  as 
phosphorus  to  waters  such  as  Lake  Erie;  and  (3) 
Although  farmers  who  first  try  conservation  tillage 
use  slightly  more  herbicide,  the  additional  amount 
is  not  significant.  Specific  information  is  provided 
on  certain  aspects  of  the  project  performed  during 
1985.  The  work  done  during  the  four  years  of  the 
project  is  summarized.  (See  also  W89-02837) 
(Lantz-PTT) 
W89-02835 


LAKE  ERIE  CONSERVATION  TILLAGE  DEM- 
ONSTRATION PROJECTS:  EVALUATING 
MANAGEMENT  OF  PESTICIDES,  FERTILIZ- 
ER, RESIDUE  TO  IMPROVE  WATER  QUAL- 
ITY. 

Environmental   Protection  Agency,  Chicago,  IL. 
Great  Lakes  National  Program  Office. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-209838. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 


MODEL  FOR  PREDICTING  THE  EFFECT  OF 
DRAINAGE  ON  SOIL  MOISTURE,  SOIL  TEM- 
PERATURE AND  CROP  YIELD, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-03334 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


STATISTICAL  ANALYSES  OF  FLOOD  FRE- 
QUENCY, LOW-FLOW  FREQUENCY  AND 
FLOW  DURATION  OF  STREAMS  IN  THE 
PHILADELPHIA  AREA,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02492 


TECHNIQUE  FOR  ESTIMATING  FLOOD- 
PEAK  DISCHARGE  AND  FREQUENCIES  ON 
RURAL  STREAMS  IN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02512 


HYDROLOGIC  RECONNAISSANCE  OF  THE 
CHILKAT  RIVER  BASIN,  SOUTHEAST 
ALASKA  (WITH  SPECIAL  REFERENCE  TO 
THE  BALD  EAGLE  CRITICAL  HABITAT  AT 
THE  TSIRKU  RIVER  ALLUVIAL  FAN), 
Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02565 


ANNUAL  REPORT,  1986  (RESERVOIR  CON- 
TROL CENTER,  SOUTHWESTERN  DIVISION, 
U.S.  ARMY  CORPS  OF  ENGINEER). 

Army  Engineer  Div.  Southwestern,  Dallas,  TX. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A182  634. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
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January  1987.  196p,  17  fig,  21  tab,  17  plates, 
append. 

Descriptors:  *Water  resources  management,  'Res- 
ervoir management,  Reservoirs,  Water  manage- 
ment, Water  quality,  Corps  of  Engineers. 

The  South  Western  Division  Resource  Control 
Center,  Corps  of  Engineers  which  covers  Texas, 
New  Mexico,  Arkansas  and  part  of  Oklahoma, 
Nebraska,  and  Louisiana,  was  established  in  1967 
by  the  Chief  of  Engineers  to  improve  capabilities 
of  the  Corps  of  Engineers  to  perform  its  civil 
works  mission  as  related  to  operation  of  reservoirs. 
This  report  presents  activities  and  accomplish- 
ments of  the  Southwestern  Division  as  related  to 
reservoir  regulation  and  water  management  activi- 
ties throughout  FY  1986.  Detailed  summaries  of 
reservoir  conditions,  water  quality  activities,  min- 
utes of  coordinating  committee  meetings  and  min- 
utes of  the  1986  Water  Management  meeting  are 
also  included.  (Lantz-PTT) 
W89-02716 


EROSION  AND  SEDIMENTATION, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02723 


HYDROLOGY  VERSUS  WATER  RESOURCES 
MANAGEMENT, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-02724 


FLOOD  HAZARD  MANAGEMENT:  BRITISH 
AND  INTERNATIONAL  PERSPECTIVES. 

Geo  Books,  Norwich,  England.  1987.  297p.  Edited 
by  John  Handmer. 

Descriptors:  *Flood  plain  management,  *Flood 
control,  *Flood  protection,  *Flood  insurance, 
•Great  Britain,  Flood  damage,  Land  use,  Cost 
analysis,  Risks,  Flood  forecasting,  Flood  plain 
zoning,  Project  planning,  flood  routing,  Social  as- 
pects, Urban  planning. 

This  volume  is  the  product  of  research  and  policy 
development  activity  at  the  Middlesex  Polytechnic 
Flood  Hazard  Research  Center  in  England.  A 
small  workshop  was  organized  by  the  Center  to 
discuss  the  details  and  implications  of  flood-related 
research  both  in  Great  Britain  and  internationally. 
Papers  from  the  workshop  were  organized  into  the 
present  volume  in  six  sections:  the  British  urban 
flood  hazard;  flood  related  institutions  and  policy 
in  Britain;  addresses  the  implementation  of  land  use 
policy  both  locally  and  internationally;  hazard  re- 
sponses with  short  lead  times;  project  appraisal  and 
risk  assessment;  and  an  overview  of  lessons  in 
flood  hazard  management  for  Great  Britain.  (See 
W89-02744  thru  W89-02758)  (Geiger-PTT) 
W89-02743 


FLOOD  PROBLEM  IN  PERSPECTIVE, 

Middlesex  Polytechnic,  London  (England).  Flood 
Hazard  Research  Centre. 
J.  W.  Handmer. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  9-32,  8  tab,  49  ref,  append. 

Descriptors:  'Flood  plain  management,  *Flood 
control,  *Flood  damage,  'Great  Britain,  Compari- 
son studies,  Australia,  Wales,  Urban  areas,  Man- 
agement planning,  Project  planning,  Flood  fore- 
casting, Flood  plain  zoning,  Risks. 

The  British  urban  flood  problem  is  not  as  severe  as 
that  of  the  United  States  or  Australia.  Response  to 
flooding  in  Great  Britain  has  been  largely  in  terms 
of  structural  works  rather  than  location  control, 
especially  along  coastal  settlements.  The  British 
historically  have  subsidized,  to  a  great  extent,  pro- 
tective structures  through  government  funding  and 
incentives.  However,  flood  response  has  not  been 
solely  in  structural  terms.  Apart  from  flood  fore- 
casting, there  is  a  national  system  of  development 


control.  The  relatively  limited  extent  of  the  urban 
flood  hazard  in  England  and  Wales  and  the  appar- 
ent success  of  riverine  flood  protection  should  not 
be  allowed  to  obscure  the  fact  that  a  substantial 
number  of  people  could  be  inundated  by  extreme 
events.  The  hazard  is  increased  by  the  very  short 
flood  lead  times  available,  the  absence  of  formal 
warning  for  about  40%  of  unprotected  structures, 
and  a  number  of  recent  failures  of  the  sea  flooding 
warning  services.  The  long  term  geomorphic  proc- 
esses in  the  south-east  of  England,  cliff  erosion, 
and  land  subsidence,  will  continue  to  exacerbate 
the  situation.  Britain's  water  industry,  which  has 
been  reorganized  from  a  public  service  to  the 
business  sector,  must  convert  from  a  construction 
to  a  management  mentality  in  order  to  achieve 
cost-effective  and  affordable  solutions  to  flood 
hazard  management.  (See  also  W89-02743)  (Au- 
thor's abstract) 
W89-02744 


INSTITUTIONAL  AND  POLICY  CONTEXT, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6F. 

W89-02745 


URBAN  FLOOD  PROBLEMS:  THEIR  SCALE 
AND  THE  POLICY  RESPONSE, 

Ministry    of    Agriculture,    Fisheries    and    Food, 
London  (England). 
I.  R.  Whittle. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  53-59,  1  fig,  2  ref. 

Descriptors:  'Urban  planning,  'Flooding,  'Flood 
plain  management,  'Flood  plain  zoning,  'Flood 
control,  Management  planning,  Great  Britain, 
Policy  making,  England,  Wales,  Flood  damage, 
Project  planning. 

During  the  industrialization  of  Great  Britain,  set- 
tlements were  established  along  flood  plains  to 
allow  easy  access  to  water  for  power.  Recreational 
centers  relied  on  shore  areas  which  were  also 
subject  to  flooding.  The  1930  Land  Drainage  Act 
in  Great  Britain  set  up  Catchment  Boards  and  was 
the  basis  for  the  Land  Drainage  Act  of  1976.  The 
1976  Act  provided  drainage  authorities  and  coun- 
cils with  the  power  to  undertake  works  to  protect 
against  flooding  and,  in  England,  for  the  Ministry 
of  Agriculture,  Fisheries  and  Food  to  grant  aid,  or 
subsidize  the  cost  of  the  works  from  central  gov- 
ernment funds.  Comparable  arrangements  exist  in 
Wales  where  the  grant  aid  system  is  administered 
by  the  Welsh  Office  Agriculture  Department.  Nei- 
ther the  Ministry  nor  drainage  authorities  have 
ever  agreed  to  adopt  uniform  policies  for  standards 
of  flood  protection.  Flood  warning  system  designs 
take  into  consideration  poor  response  when  deal- 
ing with  populations  already  protected  by  structur- 
al works.  As  part  of  the  design  of  flood  alleviation 
schemes  all  their  likely  impacts,  including  environ- 
mental ones,  should  be  assessed  comprehensively. 
Although  the  need  for  policies  controlling  flood- 
plain  development  have  for  years  been  recognized, 
steps  taken  by  the  central  government  have  been 
limited  to  issuing  guidelines  to  local  planning  au- 
thorities. Water  Authorities  have  the  obligation  to 
identify  floodplains  and  inform  planning  depart- 
ments of  areas  liable  to  flooding.  (See  also  W89- 
02743)  (Geiger-PTT) 
W89-02746 


DEVELOPMENT  CONTROL  PROCEDURES 
IN  ENGLAND  AND  WALES, 

Wessex  Water  Authority,  Poole  (England). 
For  primary  bibliographic  entry  see  Field  6F. 
W89-02748 


CONFLICTING  OBJECTIVES  IN  FLOOD- 
PLAIN  MANAGEMENT:  FLOOD  DAMAGE 
REDUCTION  VERSUS  HERITAGE  PRESER- 
VATION, 

Waterloo  Univ.  (Ontario).   Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6F. 
W89-02749 


DESIGN  STANDARDS  FOR  BUILDING  IN 
FLOOD  HAZARD  AREAS:  A  CRITICAL  LOOK 
AT  US  EXPERIENCE  AND  POSSIBLE  APPLI- 
CATIONS ABROAD, 

Kusler  (J.  A.)  Associates,  Chester,  VT. 
J.  A.  Kusler. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  135-142,  18  ref. 

Descriptors:  'Flood  plain  management,  'Flood 
plain  zoning,  'Flood  control,  'Urban  planning, 
Great  Britain,  Flood  damage,  Floodproofing,  Man- 
agement planning,  Design  criteria,  Flood  insur- 
ance, United  States,  Comparison  studies,  Perfor- 
mace  evaluation. 

An  estimated  100,000  to  150,000  new  structures  are 
constructed  in  flood  hazard  areas  in  the  United 
States  each  year  consistent  with  performance-ori- 
ented design  standards  adopted  at  federal,  state  and 
local  levels.  These  standards  are  designed  to  pro- 
tect the  flood  conveyance  capacity  of  rivers  and 
require  that  structures  be  protected  to  or  above  the 
100-year  flood  elevation.  Detailed  studies  have  not 
been  conducted  to  evaluate  the  effectiveness  of 
alternative  designs  in  reducing  losses.  Preliminary 
studies,  however,  indicate  that  elevation  on  fill  and 
pilings  is  more  effective  than  structural  floodproof- 
ing and  highly  cost-effective  in  many  circum- 
stances. Although  considerable  flood  loss  reduc- 
tion is  being  achieved,  flood  management  ap- 
proaches in  the  Untied  States  have  not  adequately 
considered  special  conditions  (e.g.,  velocity),  have 
not  substantially  reduced  loss  to  infrastructure,  and 
have  not  adequately  addressed  stormwater  man- 
agement and  drainage  problems.  More  testing  of 
approaches  through  post-flood  field  studies  and 
refinements  in  standards  are  needed.  Much  of  what 
is  being  learned  in  the  United  States  may  be  appli- 
cable in  Britain  and  elsewhere  (subject  to  tailoring 
to  local  conditions).  International  co-operation  in 
determining  the  effectiveness  of  alternative  design 
approaches  would  be  profitable.  (See  also  W89- 
02743)  (Author's  abstract) 
W 89-027 51 


FLOOD  LOSS  REDUCTION  BY  METROPOLI- 
TAN REGIONAL  AUTHORITIES  IN  THE 
UNITED  STATES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02752 


FLOOD    WARNING    DISSEMINATION:    THE 
BRITISH  EXPERIENCE, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6F. 

W89-02753 


WARNING      DISSEMINATION      AND      RE- 
SPONSE WITH  SHORT  LEAD  TIMES, 

Colorado   Univ.   at   Colorado   Springs.    Dept.   of 

Geography  and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  6F. 

W 89-027 54 


FLOODPLAIN   MAPPING   AND   BEYOND:   A 
STATE  PERSPECTIVE, 

Maryland  Water  Resources  Administration,   An- 
napolis. Flood  Management  Div. 
For  primary  bibliographic  entry  see  Field  6F. 
W 89-027 5 5 


SOCIAL  CHOICE  AND  BENEFIT-COST  ANAL- 
YSIS, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-02756 

ASSESSING    THE     HEALTH     EFFECTS    OF 
FLOODS, 

Greater    London    Council    (England).    Dept.    of 
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Public  Health  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02757 


PROJECT  APPRAISAL,  RESOURCE  ALLOCA- 
TION AND  PUBLIC  INVOLVEMENT, 

Bayerisches    Landesamt     fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02758 


WATERTOWN,  MINNESOTA:  FLOOD 

PROOFING  INFORMATION. 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  6F. 

W89-02939 


CONSERVATION  OF  SOUTH  AFRICAN 
RIVERS, 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Foundation  for  Research  De- 
velopment. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-02985 


CONSERVATION     AIMS,     CRITERIA,     AND 
GOALS  FOR  RIVERS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02987 


CONSERVATION    MANAGEMENT   OPTIONS 
FOR  RIVERS, 

Transvaal     Afdeling     Natuurbewaring,     Pretoria 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-02989 


TUNNEL  AND  RESERVOIR  PLAN  SOLUTION 
TO  CHICAGO'S  COMBINED  SEWER  OVER- 
FLOW, BASEMENT  FLOODING,  AND  POLLU- 
TION, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

W.  A.  Bergman,  and  D.  H.  Kapadia. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  15,  No.  3,  p  389-396,  June  1988.  8  fig,  1  tab. 

Descriptors:  'Sewer  systems,  'Wastewater  pollu- 
tion, 'Wastewater  outfall,  Tunneling,  Reservoirs, 
Flooding,  Drinking  water,  Water  quality,  Tunnel 
and  Reservoir  Plan,  Chicago. 

In  1890,  the  Metropolitan  Sanitary  District  of 
Greater  Chicago  was  formed  to  permanently  pro- 
tect the  region's  drinking  water  supply  from  devas- 
tating contamination  by  sewage.  The  solution  was 
to  excavate  a  massive  canal  across  the  continental 
divide  and  to  thus  reverse  the  flow  of  the  Chicago 
River,  causing  it  to  flow  into  the  tributaries  of  the 
Mississippi  River  and  away  from  Lake  Michigan. 
Later,  sewage  treatment  works  were  constructed 
to  treat  dry  weather  flows.  Each  time  rainfall 
exceeds  8.4  mm,  the  combined  sewers'  capacities 
are  exceeded,  and  they  discharge  directly  to  the 
canal  system  on  the  average  of  100  times  per  year 
without  benefit  of  treatment.  When  the  sewers  and 
canal  system  are  overtaxed,  raw  sewage  backs  up 
the  sewers  in  Chicago  and  51  suburbs,  flooding 
streets,  businesses,  and  home  basements.  In  order 
to  solve  these  problems  on  a  regional  basis,  the 
Sanitary  District  in  1972  adopted  the  tunnel  and 
reservoir  plan  (TARP).  TARP  is  second  river 
system  which  is  heing  constructed  by  boring  tun- 
nels up  to  1 1  m  in  diameter  in  rock  as  much  as  100 
m  under  the  city.  When  the  surface  sewers'  capac- 
ities are  exceeded,  the  excess  Hows  will  drop  into 
TARP.  Huge  reservoirs  totaling  157  million  cu  m 
capacity  will  store  the  sewage  until  it  can  be 
gradually  pumped  backed  to  the  treatment  works. 
(Author's  abstract) 
W89-03134 


MATHEMATICAL  HYDRAULIC  MODEL  OF 
THE  RIVER  NENE  --  A  CANALIZED,  AND 
HEAVILY  CONTROLLED  RIVER, 


Queen  Mary  Coll.,  London  (England).  Dept.  of 
Civil  Engineering. 

J.  J.  R.  Williams,  and  N.  P.  Fawthrop. 
Regulated    Rivers   -   Research   and   Management 
RRMEP,  Vol.  2,  No.4,  p  517-533,  September-Oc- 
tober 1988.  9  fig,  1  tab,  10  ref. 

Descriptors:  'Model  studies,  'Rivers,  'Mathemati- 
cal models,  'Hydraulic  models,  'Flood  control, 
•Water  management,  Flood  routing,  England, 
Regulated  rivers. 

A  mathematical  hydraulic  model  of  the  Nene 
River  in  East  Anglia,  England  is  described.  This 
river,  which  is  typical  of  many  in  that  predomi- 
nantly flat  region,  is  canalized  and  subsequently 
heavily  controlled.  The  routing  model  was  devel- 
oped to  investigate  the  effect  of  improvements  that 
could  be  made  to  the  river  to  reduce  the  frequency 
of  flooding,  the  model  is  in  its  final  stage  of  devel- 
opment. Results  are  presented  of  a  flood  that  was 
monitored  in  March  1982.  Encouraging  results 
were  obtained  from  runs  simulating  the  flood  event 
of  5-10  March  1982.  The  model  proved  capable  of 
representing  the  complexities  of  this  heavily  con- 
trolled river.  (Author's  abstract) 
W89-03141 


EFFECT  OF  IMPOUNDMENT  ON  THE 
GROWTH  OF  BAGRUS  DOCMAC  IN  LAKE 
NASSER, 

Menoufia  Univ.,  Shibin  al-Kom  (Egypt).  Dept.  of 

Zoology. 

For   primary   bibliographic   entry   see   Field   6G. 
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HISTORICAL  BASIS  FOR  LIMITS  ON  LAKE 
SUPERIOR  WATER  LEVEL  REGULATIONS, 

National   Oceanic  and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
H.  C.  Hartmann. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  3,  p  316-324,  1988.  5  tab,  27  ref. 

Descriptors:  'Regulations,  'International  law, 
•Water  level,  'Lake  Great  Lakes,  Superior,  'His- 
tory, International  commissions,  Water  level  fluc- 
tuations. 

The  1979  International  Joint  Commission  (IJC) 
Supplementary  Orders  of  Approval  for  the  regula- 
tion of  Lake  Superior  outflows  call  for  maintaining 
Lake  Superior  water  levels  below  an  elevation  of 
183.49  m  above  the  International  Great  Lakes 
datum  of  1955  (IGLD55).  When  Lake  Superior 
rose  above  183.49  m  (IGLD55)  in  1985,  the  IJC 
ordered  discharges  in  excess  of  the  operational 
regulation  plan  outflows.  Continued  pressure  to 
reduce  high  water  levels  on  the  lower  Great  Lakes 
by  storing  water  in  Lake  Superior  calls  into  ques- 
tion the  sanctity  of  the  183.49  m  (IGLD55)  limit. 
Based  on  IJC  hearings  and  historical  water  level 
records,  the  present  limit  appears  to  be  equivalent 
to  the  upper  limit  specified  in  the  original  1914 
Orders  of  Approval,  when  the  latter  is  adjusted  for 
differential  isostatic  rebound.  However,  testimony 
reveals  that  the  IJC  of  1914  expected  levels  to 
exceed  the  limit  by  about  0.15  m  during  water 
supply  conditions  similar  to  those  of  1869  and 
1876,  which  were  matched  in  1985.  Although  the 
expected  exceedance  of  the  1914  limit  appears  to 
be  based  on  an  inaccurate  maximum  water  level 
record,  other  historical  records  substantiate  that 
Lake  Superior  should  be  expected  to  rise  above 
183.49  m  (IGLD55)  during  times  of  high  water 
supplies,  such  as  1985.  (Author's  abstract) 
W89-03173 


MODE'.  FOR  PREDICTING  THE  EFFECT  OF 
DRAINAGE  ON  SOIL  MOISTURE,  SOIL  TEM- 
PERATURE AND  CROP  YIELD, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 
T.  Karvonen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1711343. 
Price  codes:  E09  in  paper  copy,  E09  in  microfiche. 
January  1988.  215p,  94  fig,  17  tab,  137  ref. 


Descriptors:  'Model  studies,  'Drainage,  'Soil 
water,  *Soil  temperature.  'Crop  yield,  Permeabil- 
ity coefficient,  Groundwater  movement,  Pipes, 
Hydraulic  models,  Water  conveyance,  Costs,  Agri- 
culture. 

A  methodology  was  developed  that  combines  cli- 
matological  data,  soil  properties,  crop  drainage 
requirements  and  drainage  theory  into  a  design 
method  called  water  management  model.  The  aim 
of  this  type  of  approach  is  to  characterize  the 
effect  of  drainage  on  soil  moisture,  soil  tempera- 
ture and  crop  yield.  The  final  result  of  the  applica- 
tion of  these  methods  is  a  decision  on  optimum 
drainage  parameters,  i.e.,  drain  spacing  and  depth, 
and  drainage  coefficient.  Determination  of  the  soil 
water  retention  curve,  the  unsaturated  hydraulic 
conductivity  function  and  the  soil  thermal  conduc- 
tivity is  discussed.  Methods  for  describing  the 
movement  of  water  and  heat  in  a  seasonally  frozen 
soil  are  presented.  A  model  for  estimating  the 
effect  of  soil  moisture  on  crop  yield  is  described. 
When  tested  by  comparisons  with  analytical  solu- 
tions, laboratory  data  and  field  experiments,  the 
results  were  favorable.  It  was  shown  that  the  meth- 
ods presented  here  can  be  used  in  estimating  the 
proper  drainage  coefficient,  i.e.,  the  design  flow 
that  the  pipe  system  must  be  capable  of  conveying. 
According  to  the  results  obtained,  decreasing  the 
design  flow  would  reduce  the  total  costs  of  the 
drainage  system  by  1-5%.  Another  practical  result 
indicated  that  the  optimum  drain  spacing  is  not 
only  dependent  on  the  soil  type  and  crop  grown; 
the  choice  is  also  affected  by  the  time  period  used 
in  the  economic  analysis  and  by  the  overall  maxi- 
mum yield  level,  which  is  an  indication  of  the 
efficiency  of  the  cultivation  techniques  used  on  the 
farm.  (Author's  abstract) 
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PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  SOUTHWESTERN  GROUND 
WATER  ISSUES. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02331 


USE  OF  A  REGIONAL  GROUND-WATER 
FLOW  MODEL  FOR  WATER  RIGHTS  ADMIN- 
ISTRATION IN  A  SOUTHWEST  ALLUVIAL 
BASIN, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
D.  L.  Hathaway. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  3-14, 
7  fig,  2  ref. 

Descriptors:  'New  Mexico,  'Groundwater  move- 
ment, 'Mimbres  Basin,  'Water  rights,  'Model 
studies,  'Groundwater  management,  'Water  re- 
sources development.  'Water  law,  Finite  element 
method,  Mathematical  studies,  Statistical  methods, 
Aquifers,  Simulation,  Geohydrology,  Prediction, 
Hydrology,  Water  level  fluctuations,  Groundwat- 
er, Water  supply  systems. 

Water  rights  in  the  Mimbres  Basin,  an  alluvial 
basin  in  southwestern  New  Mexico,  are  adminis- 
tered by  the  New  Mexico  State  Engineer.  In  evalu- 
ating applications  to  appropriate  groundwater,  the 
state  engineer  is  required  by  statute  to  consider  the 
availability  of  supply  and  the  effect  of  proposed 
appropriations  on  existing  groundwater  and  sur- 
face water  rights.  A  numerical  groundwater  flow 
model  of  the  Mimbres  Basin  has  been  developed 
and  is  used  routinely  to  provide  this  information. 
The  Mimbres  Basin  model  is  a  two-dimensional 
finite  difference  model  capable  of  handling  aquifer 
boundaries  and  heterogeneities.  Future  drawdown 
due  to  continued  pumping  by  all  existing  users  has 
been  simulated  with  the  model  and  the  projected 
depth  to  water  and  average  annual  water  level 
decline  rate  for  each  four-square-mile  cell  within 
the  modeled  area  has  been  determined.  When  a 
new  appropriation  is  proposed,  the  model  is  run  to 
simulate  the  incremental  drawdown  which  would 
occur  from  the  proposed  pumping.  These  effects 
are  then  superimposed  on  current  projected  draw- 
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down  and  decline  rates  to  obtain  cumulative 
values.  A  cell-by-cell  inventory  of  water  level  in- 
formation is  thus  generated  which,  along  with 
results  of  other  hydrologic  analyses,  is  used  as  a 
basis  for  decisions  on  water  rights  applications. 
(See  also  W89-02331)  (Author's  abstract) 
W89-02332 


ASSESSMENT  OF  THE  ADEQUACY  OF  THE 
GROUND-WATER  MONITORING  SYSTEM 
FOR  ARTIFICIAL  RECHARGE  OF  AQUIFERS 
IN  THE  LOS  ANGELES  AREA,  CALIFORNIA, 

Western  Water  Consultants,  Inc.,  Laramie,  WY. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-02335 


IMPACTS  OF  RECHARGE  LEGISLATION  ON 
GROUNDWATER  MANAGEMENT  IN  ARIZO- 
NA, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
J.  DuBois,  K.  Mitchell,  and  D.  Daniel. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  71- 
79,  12  ref. 

Descriptors:  "Legislation,  'Arizona,  'Artificial  re- 
charge, 'Groundwater  management,  'Water  law, 
'Water  quality  control,  'Water  resources  develop- 
ment, Aquifers,  Geohydrology,  Hydrology, 
Wastewater  disposal,  Political  aspects,  Ground- 
water monitoring,  Water  pollution  sources,  Water 
pollution  control. 

Artificial  recharge  of  groundwater  is  recognized  as 
an  effective  tool  in  managing  water  supplies  in  the 
arid  Southwest.  Through  artificial  recharge  excess 
surface  waters  and  treated  wastewaters  can  be 
stored  for  later  use.  Despite  strict  conservation 
requirements  of  Arizona  Groundwater  Code,  the 
application  of  recharge  has  been  limited  because  of 
lack  of  an  institutional  framework.  In  1986,  Arizo- 
na enacted  two  laws  which  provide  the  necessary 
framework  to  implement  recharge.  The  first  law 
provided  for  the  issuance  of  Recharge  and  Under- 
ground Storage  and  Recovery  (USR)  Permits  by 
the  Department  of  Water  Resources.  USR  permits 
provide  incentive  for  recharge  since  the  water 
stored  and  subsequently  withdrawn  is  not  counted 
against  the  conservation  requirements.  The  second 
law  requires  recharge  or  USR  projects  to  obtain  a 
permit  from  the  Department  of  Environmental 
Quality  to  assure  that  Aquifer  Water  Quality 
Standards  are  not  violated.  Currently  eighteen 
projects  are  in  various  stages  of  development, 
ranging  in  size  from  2  to  200,000  acre-feet  per  year. 
Sources  of  water  for  these  projects  include  the 
Colorado  River,  wastewater  treatment  effluent, 
surface  water  from  reservoirs,  stormwater  runoff, 
and  drinking  water  from  public  supply.  Maximiz- 
ing water  quantity  without  adversely  affecting  its 
quality  presents  a  challenge  for  our  state.  Arizona's 
two  water  agencies  are  working  together  to  help 
meet  this  challenge.  (See  also  W89-02331)  (Au- 
thor's abstract) 
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TRANSITION  FROM  GROUND-WATER 
MINING  TO  INDUCED  RECHARGE  IN  GEN- 
ERALIZED HYDROGEOLOGIC  SYSTEMS, 

Leggette,  Brashears  and  Graham,  Inc.,  Albuquer- 
que, NM. 

W.  P.  Balleau,  and  A.  B.  Mayer. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern    Ground    Water    Issues.    National 
Water  Well  Association,  Dublin,  OH.  1988.  p  81- 
103,  10  fig,  3  tab,  28  ref. 

Descriptors:  'Water  rights,  'Artificial  recharge, 
'Groundwater  management,  'Aquifers,  'Model 
studies,  'Geohydrology,  Water  resources  develop- 
ment, Hydrology,  Simulation,  Water  law. 

The  water  rights  system  of  prior  appropriation  can 
be  extended  to  groundwater  by  recognizing  two 
components  of  the  groundwater  account:  stored 
groundwater  and  induced  recharge  of  surface 
water.  Groundwater  storage  provides  a  transient 
source  of  water  which  gradually  converts  to  sur- 
face-water depletion.  The  timing  of  the  transition 


to  reliance  on  induced  recharge  of  surface  water  is 
highly  variable  from  case  to  case.  The  shape  of  the 
transition  curve  is  calculated  for  five  examples  of 
generalized  aquifer  types  using  the  three-dimen- 
sional model  program  of  McDonald  and  Har- 
baugh.  The  five  example  aquifer  types  are  similar 
to  those  originally  described  by  Lohman  and  in- 
clude a  perennial  stream,  an  ephemeral  stream,  a 
closed  basin,  an  extensive  Tertiary  aquifer,  and  an 
artesian  basin.  Few  groundwater  developments 
could  be  treated  either  as  solely  a  mining  or  as  a 
fully-recharged  case  during  reasonable  planning 
horizons.  The  ultimate  limit  on  groundwater  with- 
drawal is  controlled  by  the  magnitude  of  the  sur- 
face water  supply  in  the  area  of  influence  of  the 
development  and  by  the  vertical  permeability  of 
the  aquifer.  For  a  particular  wellfield  layout,  the 
limit  on  development  is  equal  to  the  yield  of  the 
induced-recharge  phase  of  the  transition  curve. 
This  phase  applies  at  times  ranging  from  years  to 
millennia  depending  on  the  geometry  and  diffusi- 
vity  of  the  aquifer.  The  impacts  on  water  rights 
depend  on  these  factors  and  should  be  simulated 
for  an  explicit  location,  rate,  and  planning  horizon. 
(See  also  W89-02331)  (Author's  abstract) 
W89-02337 


DRY  WELLS  -  SOLUTION  OR  POLLUTION: 
AN  ARIZONA  STATUS  REPORT, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-02338 


SIMULATING  UNDERGROUND  MINES  IN  A 
REGIONAL  MODEL, 

Schreuder  and  Davis,  Inc.,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-02339 


QUANTITY  AND  QUALITY  OF  RECHARGE 
TO  THE  OGALLALA  AQUIFER  FROM  URBAN 
RUNOFF, 

Brandes  (R.J.)  Co.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-02340 


ROLE  OF  AQUIFER  TESTING  IN  DESIGN  OF 
CONSTANT-HEAD  EXTRACTION  SYSTEMS, 

Pacific  Environmental  Group,  Inc.,  Santa  Clara, 

CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02346 


RECOVERY  OF  MOISTURE/SOLUTE  PRO- 
FILES IN  RECLAIMED  COAL-MINE  SPOIL, 
NORTHWEST  NEW  MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02360 


HYDROGEOLOGICAL    MAPPING    IN    ASIA 
AND  THE  PACIFIC  REGION. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-02364 


ASSESSMENT  AND  MAPPING  OF  AUSTRA- 
LIA'S GROUNDWATER  RESOURCES, 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02365 


HYDROGEOLOGICAL  MAPPING  IN  FIJI, 

Department  of  Mineral  Resources,  Suva  (Fiji). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02366 


POSITION  PAPER:  SOLOMON  ISLANDS, 

Ministry  of  Lands,  Energy  and  Natural  Resources, 

Honiara  (Solomon  Islands). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02367 


HYDROGEOLOGICAL     DEVELOPMENT     IN 
VANUATU, 

Department  of  Geology,  Mines,  and  Rural  Water 

Supplies,  Vila  (Vanuatu). 

For  primary  bibliographic  entry  see  Field  2F. 
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DEVELOPMENT   AND   ACHIEVEMENTS   OF 
HYDROGEOLOGICAL  MAPPING  IN  CHINA, 

Ministry  of  Geology  and  Minerals,  Beijing  (China). 

Advisory   Committee   on   Geology    Science   and 

Technology. 

For  primary  bibliographic  entry  see  Field  2F. 
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GROUNDWATER  IN  CHINA, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  2F. 
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GROUNDWATER     RESOURCES     DEVELOP- 
MENT AND  MANAGEMENT  IN  INDIA, 

Central  Ground  Water  Board,  New  Delhi  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
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STATUS  OF  HYDROGEOLOGICAL  MAPPING 
IN  INDONESIA  IN  1983, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-02375 


REVIEW  OF  GROUNDWATER  IN  THE  RE- 
PUBLIC OF  KOREA, 

Korean  Inst,  of  Energy  and  Resources,  Seoul  (Re- 
public of  Korea).  Applied  Geology  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02376 


STATUS  OF  HYDROGEOLOGICAL  MAPPING 
IN  PENINSULAR  MALAYSIA, 

Geological  Survey  of  Malaysia,  Ipoh.  Hydrogeo- 
logy Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-02377 


NOTES  ON  THE  HYDROGEOLOGICAL  MAP 
OF  SARAWAK, 

Geological  Survey  of  Malaysia,  Kuching.  Hydro- 
geology  Section. 
For  primary  bibliographic  entry  see  Field  2F. 
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WATER  RESOURCES  AND  HYDROGEOLOGI- 
CAL MAPPING  IN  THE  MONGOLIAN  PEO- 
PLE'S REPUBLIC, 

Ministry  of  Water  Economy,  Ulan  Bator  (Mongo- 
lia). 
For  primary  bibliographic  entry  see  Field  2F. 

W89-02379 


HYDROGEOLOGY  OF  THE  BUTWAL-BHAIR- 
AHWA  AREA,  LUMBINI  ZONE,  NEPAL, 

Department  of  Mines  and  Geology,  Kathmandu 

(Nepal). 

For  primary  bibliographic  entry  see  Field  2F. 
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PAKISTAN-STATUS  REPORT, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 
S.  R.  AH. 

IN:  Hydrogeological  Mapping  in  Asia  and  the 
Pacific  Region.  Verlag  Heinz  Heise,  Hannover, 
West  Germany.  1985.  p.  209-214,  1  fig. 

Descriptors:  'Hydrogeology,  'Pakistan,  'Map- 
ping, 'Groundwater,  'Groundwater  availability, 
•Surface  water,  'Surface-groundwater  relations, 
•Irrigation,  Groundwater  potential,  Groundwater 
irrigation,  Groundwater  management,  Groundwat- 
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er  mining,  Groundwater  movement,  Water  table 
fluctuations,  Groundwater  recharge. 

Agriculture  is  the  largest  simple  sector  of  Paki- 
stan's economy,  contributing  about  36%  of  the 
gross  domestic  product.  Water  is  the  limiting 
factor  of  agricultural  success,  and  the  emphasis  in 
planning  has  continued  to  be  on  the  prudent  ex- 
ploitation of  the  water  resources.  The  problems  of 
irrigated  areas  are  ones  of  restricted  drainage  and 
unchecked  seepage  to  aquifers  resulting  in  the  con- 
tinuous rise  of  the  water  table  creating  waterlog- 
ging and  salinity  over  vast  tracts  of  agricultural 
lands.  In  other  areas  inadequate  water  supplies 
have  become  a  serious  impediment  in  the  planning 
and  programming  of  agricultural  and  industrial 
development.  Three  main  regions  in  Pakistan  have 
been  identified  as  the  basis  of  hydrogeological 
studies:  (I)  the  mountainous  north,  (II)  the  vast 
flatlands  traversed  by  river  systems  including  the 
Indus  Plain,  and  (III)  the  sub-mountainous  regions 
of  Baluchistan  with  its  basin-and-range  topogra- 
phy. A  program  of  hydrogeological  investigation 
that  covers  the  entire  canal-irrigated  areas  of  the 
country  is  described.  The  purpose  of  the  investiga- 
tions was:  to  determine  the  distribution  and  extent 
of  fresh  groundwater  zones  and  to  assess  the  poten- 
tial yield  of  groundwater  for  agricultural,  domes- 
tic, and  industrial  use;  to  establish  the  feasibility  of 
tube  will  drainage  in  areas  where  water  table  con- 
trol is  essential;  and  to  study  the  general  geology 
and  groundwater  hydrology  of  the  Indus  basin. 
The  results  of  the  investigations  and  the  hydrogeo- 
logical maps  produced  by  them  are  presented.  (See 
also  W89-02364)  (Davis-PTT) 
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HYDROGEOLOGICAL     MAPPING     IN     THE 
PHILIPPINES, 

Bureau  of  Mines  and  Geo-Sciences,  Manila  (Philip- 
pines). 

For  primary  bibliographic  entry  see  Field  2F. 
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DEVELOPMENT  OF  GROUNDWATER  RE- 
SOURCES IN  SRI  LANKA, 

National  Water  Supply  and  Drainage  Board,  Co- 
lombo (Sri  Lanka). 
A.  G.  N.  Wijesekera. 

IN:  Hydrogeological  Mapping  in  Asia  and  the 
Pacific  Region.  Verlag  Heinz  Heise,  Hannover, 
West  Germany.  1985.  p  221-230,  2  fig,  2  ref. 

Descriptors:  *Rock,  'Sedimentary  rock,  'Aquifers, 
•Hydrogeology,  'Sri  Lanka,  'Groundwater, 
•Groundwater  availability,  *Surface-groundwater 
relations,  Groundwater  potential,  Groundwater  ir- 
rigation, Groundwater  management. 

In  Sri  Lanka  the  groundwater  resources  are  wide- 
spread throughout  the  country  due  to  abundant 
rainfall.  However,  the  varied  geological,  topo- 
graphical, and  climatic  conditions  on  the  island 
give  rise  to  differing  groundwater  potentials.  Of 
the  total  surface  area,  90%  is  underlain  by  crystal- 
line hard  rock.  Only  recently,  exploitation  of 
groundwater  in  these  hard  rock  areas  was  given 
priority.  Many  districts  are  presently  being  studied 
on  a  regional  basis.  The  capacities  of  tube  wells  are 
adequate  only  for  basic  human  consumption  and 
small-scale  agriculture.  The  remaining  10%  of  the 
island  consists  of  deep  sedimentary  formations  in 
the  northern  and  northwestern  coastal  belt,  where 
karst  aquifers  occur  in  Miocene  limestone  forma- 
tions. Systematic  exploration  of  these  aquifers, 
with  the  aim  of  assessing  their  parameters  and 
characteristics,  and  water  balance  studies  will 
enable  the  preparation  of  hydrogeological  maps. 
(See  also  W89-02364)  (Author's  abstract) 
W89-02383 


STATUS  OF  HYDROGEOLOGICAL  MAPPING 
IN  THAILAND, 

Land    Development    Dept.,    Bangkok   (Thailand). 

Soil  Survey  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02384 


HYDROGEOLOGICAL  MAPPING  IN  THE  SO- 
CIALIST REPUBLIC  OF  VIETNAM, 


N.  D.  Lam. 

IN:  Hydrogeological  Mapping  in  Asia  and  the 
Pacific  Region.  Verlag  Heinz  Heise,  Hannover, 
West  Germany.  1985.  p.  247-250. 

Descriptors:  'Geology,  'Vietnam,  'Maps,  Water 
resources  development,  Groundwater. 

Hydrogeological  mapping  is  being  conducted  with 
increasing  intensity  in  the  Socialist  Republic  of 
Vietnam  with  the  aim  of  exploring  groundwater, 
mineral  water,  and  thermal  water  resources,  thus 
benefitting  the  national  economic  planning.  This 
task  has  been  carried  out  during  the  last  decade 
and  extended,  so  that  today  it  encompasses  the 
whole  country  and  has  achieved  a  number  of  en- 
couraging results.  The  Vietnamese  hydrogeologists 
are  seeking  cooperation  with  the  International  Hy- 
drogeological Society  and  similar  associations 
from  developed  and  developing  countries,  above 
all  from  countries  within  the  Economic  and  Social 
Commission  for  Asia  and  the  Pacific,  with  a  view 
to  exchanging  experiences  and  mutual  support. 
(See  also  W89-02364)  (Author's  abstract) 
W89-02385 


SUMMARY  OF  WELL  CONSTRUCTION, 
TESTING,  AND  PRELIMINARY  FINDINGS 
FROM  THE  ALLIGATOR  ALLEY  TEST  WELL, 
BROWARD  COUNTY,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
F.  W.  Meyer. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-551,  1988. 
68p,  1 1  fig,  7  tab,  39  ref. 

Descriptors:  'Artesian  wells,  'Injection  wells, 
'Florida,  'Floridan  aquifer,  Aquifers,  Aquitards, 
Hydrogeology,  Groundwater,  Underground  stor- 
age. 

A  2,811-foot  deep  test  well  was  drilled  during  1980 
in  The  Everglades  along  Alligator  Alley  as  part  of 
the  Floridan  Regional  Aquifer  Systems  Analysis 
project.  The  well  was  cased  895  feet  deep.  Hy- 
draulic packers  were  used  to  isolate  selected  zones 
in  the  open  hole  for  water  samples  and  measure- 
ment of  water  levels.  The  well  penetrated  the 
surficial  and  intermediate  aquifers  into  the  Floridan 
aquifer  system.  The  top  of  the  Floridan  aquifer 
system  occurs  at  770  feet  and  includes  limestone 
ranging  in  age  from  Oligocene  to  early  Eocene. 
About  67  percent  of  the  total  thickness  of  the 
Floridan  aquifer  system  was  penetrated  by  the 
well.  The  chief  water-producing  zones  in  the  Flor- 
idan aquifer  system  occur  at  about  1,030  feet  and  at 
about  2,560  feet.  The  1,030-foot  zone  contains 
brackish  artesian  groundwater,  and  the  2,560-foot 
zone  contains  salty  artesian  groundwater  similar  in 
composition  to  seawater.  The  static  water  geother- 
mal  gradient  is  indicated,  and  radiocarbon  activi- 
ties suggest  that  the  saltwater  in  the  lower  zone  is 
younger  than  brackish  groundwater  in  the  upper 
zone.  (USGS) 
W89-02465 


GROUNDWATER  LEVELS  IN  WYOMING, 
1978  THROUGH  SEPTEMBER  1987, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

H.  I.  Kennedy,  and  S.  L.  Green. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-187,  1988. 
132p,  15  fig,  19  tab,  10  ref. 

Descriptors:  'Hydrographs,  'Wyoming,  'Ground- 
water, 'Observation  wells,  'Water  level  recorders, 
Data  collections. 

Groundwater  levels  are  measured  periodically  in  a 
network  of  95  observation  wells  in  Wyoming, 
mostly  in  areas  where  groundwater  is  used  in  large 
quantities  for  irrigation  or  municipal  purposes.  The 
program  is  conducted  by  the  U.S.  Geological 
Survey  in  cooperation  with  the  Wyoming  State 
Engineer  and  the  Wyoming  Economic  Develop- 
ment and  Stabilization  Board.  This  report  contains 
hydrographs  for  95  observation  wells  showing 
water  level  fluctuations  from  1978  through  Sep- 
tember 1987.  Also  included  in  the  report  are  maps 
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showing  locations  of  observation  wells  and  tables 
listing  well  depths,  use  of  water,  geologic  source, 
records  available,  and  highest  and  lowest  water 
levels  for  the  period  of  record.  (USGS) 
W89-02468 


RECHARGE  AS  AUGMENTATION  IN  THE 
SOUTH  PLATTE  BASIN, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  W.  Warner,  D.  Sunada,  and  A.  Hartwell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-180435/ 
AS.  Price  codes  A06  in  paper  copy;  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins,  Completion  Report  No.  144, 
September  1987.  116p,  10  fig,  10  tab,  12  ref,  3 
append.  Contract  No.  1 4-08-000 1-G 1006.  Project 
No.  USGS  G 1006-22. 

Descriptors:  'Artificial  recharge,  'Return  flow, 
'Groundwater  recharge,  'Surface-groundwater 
conjunctive  management,  'Augmentation  plan,  Ba- 
sinwide  water  management,  Colorado,  South 
Platte  River  Basin. 

Artificial  recharge  is  a  newly  emerging  technology 
for  water  management  in  the  South  Platte  River 
Basin  of  Colorado.  Currently  there  are  about  44 
recharge  sites  being  operated,  mostly  for  the  pur- 
pose of  augmenting  streamflows.  Augmentation  is 
needed  to  offset  the  stream  depletion  caused  by 
pumping  from  the  alluvial  aquifer  in  contact  with 
the  river.  These  augmentation/recharge  projects 
have  evolved  from  the  quest  for  better  basinwide 
water  management  in  order  to  optimize  the  use  of 
a  limited  water  supply.  Pilot  recharge  projects 
were  first  tried  in  the  early  1960s.  Some  of  the 
were  recharge  demonstrations  and  some  were  re- 
search sites.  They  are  summarized  in  the  report 
with  brief  descriptions  of  each  project.  These  pilot 
projects  proved  the  feasibility  of  artificial  recharge 
in  the  South  Platte  Basin.  More  recently  water 
supply  organizations  have  begun  to  operate  aug- 
mentation/recharge projects,  often  taking  advan- 
tage of  seepage  from  existing  facilities  such  as 
canals  and  reservoirs.  The  report  documents  physi- 
cal characteristics,  water  supplies  and  operating 
plans  for  existing  recharge  sites.  The  role  of  each 
site  in  an  augmentation  plan  is  described.  The 
purpose  of  most  of  the  artificial  recharge  sites  it  to 
produce  return  flow  to  the  river  for  augmentation 
of  river  flow.  The  analytical  method  currently 
being  used  to  calculate  the  timing  and  amount  of 
return  flow  from  a  recharge  site  are  evaluated.  The 
two  most  popular  methods  are:  (1)  the  Glover 
method;  and  (2)  the  Stream  Depletion  Factor 
method  (based  on  the  Glover  method).  Examples 
applications  of  each  method  are  given  and  com- 
pared. The  current  laws  and  administrative  rules 
which  govern  augmentation/recharge  in  the  South 
Platte  Basin  are  summarized.  A  typical  plan  for 
augmentation  is  documented  in  complete  detail 
including  the  court  decree  (Fort  Morgan  Reser- 
voir and  Irrigation  Company).  (USGS) 
W89-02482 


RECORDS  OF  WELLS,  DRILLERS'  LOGS, 
WATER  LEVEL  MEASUREMENTS,  AND 
CHEMICAL  ANALYSES  OF  GROUNDWATER 
IN  HARRIS  AND  GALVESTON  COUNTIES, 
TEXAS  1980-84, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02497 


ELECTED   HYDROLOGIC   DATA   FOR   PAH- 
VANT VALLEY  AND  ADJACENT  AREAS,  MIL- 
LARD COUNTY,  UTAH,  1987, 
Geological  Survey,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-02569 


SELECTED  GROUNDWATER  INFORMATION 
FOR  THE  COLUMBIA  PLATEAU  REGIONAL 
AQUIFER     SYSTEM,     WASHINGTON     AND 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Groundwater  Management — Group  4B 


OREGON,  1982-1985:  VOLUME  I,  GEOHYDRO- 
LOGY, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02572 


SELECTED  GROUNDWATER  INFORMATION 
FOR  THE  COLUMBIA  PLATEAU  REGIONAL 
AQUIFER  SYSTEM,  WASHINGTON  AND 
OREGON,  1982-1985:  VOLUME  n,  WATER 
LEVELS, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02573 


GENERALIZED  POTENTIOMETRIC  SUR- 
FACE OF  THE  SPARTA-MEMPHIS  AQUIFER, 
EASTERN  ARKANSAS,  SPRING  1980, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02575 


GROUNDWATER     RESOURCES     OF     LIME- 
STONE COUNTY,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02583 


HYDROLOGIC  ANALYSIS  OF  THE  RIO 
GRANDE  BASIN  NORTH  OF  EMBUDO,  NEW 
MEXICO,  COLORADO  AND  NEW  MEXICO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02589 


SEASONAL  CHANGES  IN  GROUNDWATER 
LEVELS  IN  THE  SHALLOW  AQUIFERS  NEAR 
HAGERMAN  AND  THE  PECOS  RIVER, 
CHAVES  COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
H.  S.  Gam. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-197,  1988. 
19p,  7  fig,  2  tab,  7  ref. 

Descriptors:  "Hydrologic  data,  *Alluvial  aquifers, 
•Water  table  fluctuations,  *New  Mexico,  Rosewell 
groundwater  basin,  Pecos  River,  Groundwater 
divide,  Groundwater  movement,  Water  table  pro- 
files. 

The  Pecos  River  near  Hagerman  in  Chaves 
County,  New  Mexico,  historically  has  been  a  gain- 
ing stream.  In  1938,  the  slope  of  the  water  table  in 
the  shallow  alluvial  aquifer  near  Hagerman  was 
toward  the  Pecos  River.  By  1950,  a  large  water- 
table  depression  had  formed  in  the  alluvial  aquifer 
southwest  of  Hagerman.  Continued  enlargement  of 
this  depression  could  reverse  the  direction  of 
groundwater  flow  to  the  Pecos  River.  Water  levels 
were  measured  during  1981-85  in  wells  along  a 
section  extending  from  the  Pecos  River  to  a  point 
within  the  depression.  Although  the  water-table 
depression  has  not  caused  a  perennial  change  in 
direction  of  groundwater  flow,  it  has  caused  a 
seasonal  reversal  in  the  slope  of  the  water  table 
between  the  river  and  the  depression  during  the 
growing  season  when  pumpage  from  the  shallow 
aquifer  is  the  greatest.  (USGS) 
W89-02601 


GEOPHYSICAL  LOGS  AND  HYDROLOGICAL 
DATA  FOR  EIGHT  WELLS  IN  THE  COYOTE 
SPRING  VALLEY  AREA,  CLARK  AND  LIN- 
COLN COUNTIES,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

D.  L.  Berger,  K.  C.  Kilroy,  and  D.  H.  Schaefer. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-679,  1988. 
59p,  28  fig,  13  tab,  2  ref. 


Descriptors:  *Borehole  geophysics,  "Hydrologic 
data,  "Carbonate  aquifers,  "Geochemistry,  "Paleo- 
zoic carbonate-rock  aquifers,  "Nevada,  Coyote 
Spring  Valley  area,  Groundwater  level,  Pumping 
tests,  Regional  aquifer,  Well  drilling. 

Geophysical  logs,  drilling  operations,  pump-test 
data,  and  water  quality  determinations  are  present- 
ed for  eight  wells  in  the  Coyote  Spring  Valley  area 
of  southeastern  Nevada.  The  wells  are  in  an  area 
where  thick  units  of  Paleozoic  carbonate  rock  are 
overlain  by  Tertiary  semiconsolidated  basin-fill  de- 
posits and  Quaternary  alluvial  deposits.  Data  col- 
lected by  the  U.S.  Geological  Survey  were  aug- 
mented with  data  from  previous  investigations; 
however,  complete  sets  of  logs  and  other  data  are 
not  available  for  all  eight  wells.  Geophysical  data 
presented  included  natural-gamma,  neutron, 
gamma-gamma  density,  caliper,  temperature, 
acoustic,  single-point  resistance,  long-  and  short- 
natural  resistivity,  and  spontaneous-potential  logs. 
Drilling  penetration  rates,  lithologic  columns,  and 
well  construction  are  also  summarized  and  present- 
ed. Measurements  of  drawdown  and  recovery 
during  and  after  constant-discharge  pumping  peri- 
ods are  also  included.  Also  presented  are  results  of 
chemical  and  physical  analyses  for  major-ion 
chemistry,  trace  constituents,  stable  and  radioac- 
tive isotopes,  temperature,  pH,  specific  conduct- 
ance, and  dissolved  oxygen.  (USGS) 
W89-02603 


LAND  AND  WATER  MANAGEMENT  ISSUES: 
TEXAS  HIGH  PLAINS, 

For   primary  bibliographic   entry   see   Field   6D. 
W89-02634 


CONJUNCTIVE  USE  OF  SURFACE  AND 
GROUND  WATER  IN  THE  SOUTH  PLATTE, 
RIVER  BASIN:  A  CASE  STUDY  OF  THE  CEN- 
TRAL COLORADO  WATER  CONSERVANCY 
DISTRICT, 

Central  Colorado  Water  Conservancy  District, 
Greeley. 

For  primary  bibliographic  entry  see  Field  6D. 
W89-02659 


GROUND  WATER  RECHARGE  FOR  OKLA- 
HOMA: AN  ANALYSIS  OF  PAST  AND 
FUTURE  METHODOLOGY, 

Oklahoma  Water  Resources  Board,  Oklahoma 
City. 

R.  K.  Thomas. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
57-72,  8  fig,  4  ref. 

Descriptors:  "Groundwater  recharge,  "Ground- 
water basins,  "Artificial  recharge,  Water  reuse, 
Oklahoma,  Blaine  Gypsum  Project,  Woodward 
Dam,  Wells. 

Of  the  six  main  aquifers  in  western  Oklahoma,  all 
but  the  Dog  Creek  Shale/Blaine  Gypsum  are 
showing  a  steady  decline.  This  decline  may  be 
linked  to  irrigation,  the  major  user  of  the  available 
ground  water.  The  land  would  quickly  become 
hostile  and  impossible  to  farm  without  this  water. 
Therefore,  it  is  in  the  best  interest  of  the  state,  its 
economy,  and  its  people  to  instigate  recharge 
projects.  The  parameters  of  artificial  recharge  are 
defined.  Past  recharge  successes  within  the  state 
are  observed.  New  methods  that  may  best  demon- 
strate how  to  artificially  recharge  Oklahoma's 
aquifers  are  proposed.  Methods  of  recharge  vary 
with  region  and  circumstances.  No  one  method 
may  be  the  primary  instrument  of  recharge.  Three 
possible  methods  are:  channel  tail  water  or  rain 
water  into  an  area  where  it  would  percolate  into 
the  aquifer;  use  alluvium  rather  than  the  major 
aquifer  for  good  quality  water;  or  pump  treated 
effluent  back  down  into  the  aquifer  rather  than 
allow  it  to  flow  away  in  a  stream.  (See  also  W89- 
02654)  (Davis-PTT) 
W89-02660 


SALINE  SEEP  ON  WHEATLAND  IN  NORTH- 
WEST OKLAHOMA, 

Southern  Plains  Range  Research  Station,  Wood- 


ward, OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02672 


HYDROLOGY  AND  WATER  QUALITY  OF  A 
DRAINED  CLAY  CATCHMENT,  LOCKLE 
PARK,  NORTHUMBERLAND, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02889 


GROUNDWATER  FLOW  THROUGH  A  MILIO- 
LITE  LIMESTONE  AQUIFER, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-03050 


INVESTIGATION  INTO  MECHANISMS  OF 
MICROBIAL  EFFECTS  ON  IRON  AND  MAN- 
GANESE TRANSFORMATIONS  rN  ARTIFI- 
CIALLY RECHARGED  GROUNDWATER, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

B.  R.  Yan. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p  47-53,  1988.  3  fig,  7  tab. 

Descriptors:  "Groundwater  recharge,  "Artificial 
recharge,  "Water  quality,  "Sulfur  bacteria,  Iron 
bacteria,  Iron,  Manganese,  China,  Recharging 
wells,  Silting. 

After  artificial  recharging  of  groundwater  some 
problems  occurred,  including  changes  in  ground- 
water quality  and  silting  up  of  recharge  (injection) 
wells.  Therefore,  the  mechanisms  of  microbial  ef- 
fects on  groundwater  quality  after  artificial  re- 
charging were  studied  in  Shanghai  and  the  district 
of  Changzhou.  The  source  for  groundwater  re- 
charge in  Shangahai  is  purified  water  from  the 
Shangai  is  purified  water  for  the  Huang-Pu  River; 
treated  wastewater  from  texile  milks  is  used  in 
Changzhou.  These  problems  were  approached  on 
the  basis  of  the  amounts  of  biochemical  reaction 
products  generated  by  the  metabolism  of  iron  bac- 
teria, sulfate-reducing  bacteria,  Thiobacillus  thio- 
parus,  and  Thiobacillus  denitrificans.  The  experi- 
ments showed  that  in  the  transformations  occur- 
ring and  the  siltation  of  recharge  wells,  microorga- 
nisms play  an  important  role,  due  to  the  various 
chemical  and  biochemical  activities.  A  water-rock- 
microorganisms  system  is  proposed.  (Author's  ab- 
stract) 
W89-03078 


AQUIFER  THERMAL  ENERGY  STORAGE  IN 
FINLAND, 

Vesi-Hydro,  Helsinki  (Finland). 

H.  Iihola,  T.  Ala-Peijari,  and  H.  Seppanen. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p  75-86,  1988.  9  fig,  3  ref. 

Descriptors:  "Artificial  recharge,  "Energy  storage, 
"Thermal  water,  "Aquifers,  "Groundwater,  "Fin- 
land, Geothermal  studies. 

The  rapid  changes  and  crises  in  the  field  of  energy 
during  the  1970s  and  1980s  have  forced  us  to 
examine  the  use  of  energy  more  critically  and  to 
look  for  new  ideas.  Seasonal  aquifer  thermal 
energy  storage  (T  <  100  C)  on  a  large  scale  is  one 
of  the  gray  areas  which  has  not  yet  been  extensive- 
ly explored.  However,  projects  are  currently  un- 
derway in  a  dozen  countries.  In  Finland  there  have 
been  three  demonstration  projects  from  1974-1987. 
International  cooperation  under  the  auspices  of  the 
International  Energy  Agency,  Annex  VI,  'Envi- 
ronmental and  Chemical  Aspects  of  Thermal 
Energy  Storage  in  Aquifers  and  Research  and  De- 
velopment of  Water  Treatment  Methods'  started  in 
1987.  The  research  being  undertaken  in  8  countries 
includes  several  elements  fundamental  to  hydro- 
chemistry  and  biochemistry.  (Author's  abstract) 
W89-03082 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


MODEL  FOR  PREDICTING  THE  EFFECT  OF 
DRAINAGE  ON  SOIL  MOISTURE,  SOIL  TEM- 
PERATURE AND  CROP  YIELD, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-03334 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


SIMULATING  UNDERGROUND  MINES  IN  A 
REGIONAL  MODEL, 

Schreuder  and  Davis,  Inc.,  Tampa,  FL. 

P.  R.  Davis,  and  T.  A.  Prickett. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  131- 

144,  7  fig,  1  ref. 

Descriptors:  *San  Juan  Basin,  'Uranium  mining, 
•Model  studies,  'Groundwater  movement, 
•Groundwater  management,  'Aquifers,  Regional 
analysis,  Simulation,  Prediction,  Geohydrology, 
Hydrology,  Mathematical  studies,  Statistical  meth- 
ods, Water  level  fluctuations,  Groundwater,  Finite 
element  method. 

A  three-dimensional  finite-difference  numerical 
model  of  the  20,000  square-mile  San  Juan  Basin 
was  modified  to  simulate  groundwater  flow  into 
underground  uranium  mines  in  the  Westwater 
Canyon  aquifer.  Two  different  techniques  were 
used,  both  based  on  the  principle  of  variable-flow, 
constant-drawdown  discharge  from  a  node.  For 
one  technique,  model  grids  were  placed  to  approx- 
imate mine  geometry,  and  aquifer  properties  were 
adjusted  accordingly.  A  more  general  technique 
using  a  variable-radius  concept  was  used  where 
insufficient  data  were  available  concerning  mine 
geometry.  The  development  and  application  of  the 
two  techniques  are  presented.  Results  are  com- 
pared to  historical  data  and  to  predictions  made  by 
other  modeling  techniques.  A  case  study  shows  the 
interference  effects  in  terms  of  water-level  differ- 
ences and  changes  in  mine  inflow  (between  sepa- 
rate mining  areas)  as  predicted  by  the  regional 
model  simulating  the  aquifer  in  which  the  mines 
are  located.  (See  also  W89-02331)  (Author's  ab- 
stract) 
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QUANTITY  AND  QUALITY  OF  RECHARGE 
TO  THE  OGALLALA  AQUIFER  FROM  URBAN 
RUNOFF, 

Brandes  (R.J.)  Co.,  Austin,  TX. 

L.  S.  Stecher,  and  K.  Rainwater. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  145- 

164,  7  fig,  3  tab,  12  ref. 

Descriptors:  'Urban  hydrology,  *Texas,  •Ogallala 
aquifer,  *Urban  runoff,  *Urban  watersheds, 
•Groundwater  recharge,  •Model  studies,  Regional 
analysis,  Water  quality,  Groundwater  monitoring, 
Water  pollution  sources,  Pollutant  identification, 
Path  of  pollutants,  Geohydrology,  Hydrology, 
Aquifers,  Groundwater,  Water  level  fluctuations. 

The  groundwater  in  the  Ogallala  aquifer  beneath 
the  City  of  Lubbock,  Texas,  has  been  rising  since 
1965  due  to  increased  recharge  from  playa  lakes  in 
the  urbanized  area.  The  recharge  is  sufficient  to 
maintain  a  groundwater  beneath  the  city  despite 
the  regional  decline  in  the  Ogallala  water  table 
around  the  city.  Detailed  water  level  measure- 
ments and  numerical  modeling  have  indicated  that 
the  average  recharge  rate  is  7  to  11  thousand  acre- 
feet  per  year.  In  some  localized  areas,  a  rapid  rise 
of  over  twenty  feet  has  occurred  since  1982.  Com- 
prehensive water  quality  sampling  has  shown  the 
chemical  evolution  of  the  recharged  urban  runoff 
as  the  water  moves  through  the  aquifer.  This 
chemical  evolution  can  be  evaluated  based  on  typi- 
cal groundwater  quality  interactions.  The  data  in- 
dicate minimal  pollution  by  herbicides,  pesticides 


or  heavy  metals.  (See  also  W89-02331)  (Author's 

abstract) 
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RECOVERY  OF  MOISTURE/SOLUTE  PRO- 
FILES IN  RECLAIMED  COAL-MINE  SPOIL, 
NORTHWEST  NEW  MEXICO, 

New  Mexico  Bureau  of  Mines  and  Mineral  Re- 
sources, Socorro. 

For  primary  bibliographic  entry  see  Field  2F. 
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MODELLING      FLUVIAL      PROCESSES      IN 
STREAMS  WITH  GRAVEL  MINING, 

San  Diego  State  Univ.,  CA.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2E. 
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EFFECTS  OF  GEOLOGY,  RUNOFF,  AND 
LAND  USE  ON  THE  STABILITY  OF  THE 
WEST  GALLATIN  RIVER  SYSTEM,  GALLA- 
TIN COUNTY,  MONTANA, 

Montana   State   Univ.,   Bozeman.   Dept.   of  Civil 

Engineering. 

D.  R.  Reichmuth. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-228162. 

Price  codes:  A05  in  paper  copy;  A01  in  microfiche. 

Montana     Water     Resources     Research     Center 

Report  No.  134,  Bozeman,  June  1983.  71p,  50  fig,  7 

tab,   11  ref,  4  append.  Contract  No.   14-34-0001- 

1 128.  Project  No.  OWRT  A-088-MONT  (1). 

Descriptors:  'Montana,  'Gallatin  River,  'Forest 
management,  'Stability,  'Sediment  transport,  Ge- 
ology, River  system,  Bed  load,  Bridges,  Earth- 
quakes, Fault,  Hydrographs,  Irrigation,  Land  use, 
Roads,  Runoff,  Land  forms,  Stream  classification, 
Tectonics. 

The  West  Gallatin  River  flows  northward  from  its 
headwaters  in  Yellowstone  Park.  For  the  first  fifty 
miles  the  river  is  confined  in  the  narrow,  rugged 
Gallatin  Valley  which  is  a  broad,  relatively  flat 
alluvial  valley.  This  study  analyzes  the  behavior  of 
the  West  Gallatin  River  in  this  lower  section.  It 
was  found  that  the  river  has  been  changed  consid- 
erably by  geologically  recent  tectonic  events  such 
as  earthquakes  and  isostatic  shifting  of  large  por- 
tions of  the  drainage  area.  During  the  past  100 
years  man  has  been  actively  altering  elements  of 
the  drainage  system.  These  alterations  include 
forest  management,  irrigation,  road  construction, 
and  housing  development.  Unfortunately  many  of 
these  activities  have  been  disruptive  and  have 
caused  additional  instabilities  to  develop  in  the 
system.  This  study  described  both  the  natural  and 
man-induced  changes  which  have  occurred  in 
terms  of  their  system  effect.  It  is  hoped  that  a 
better  understanding  of  the  river's  system  behavior 
will  lead  to  less  adverse  impacts  when  future  activ- 
ity in  drainage  is  undertaken.  (Peavy-MN  St.  U.) 
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COMPARISON  OF  CONCEPTUALLY  BASED 
AND  REGRESSION  RAINFALL-RUNOFF 
MODELS,  DENVER  METROPOLITAN  AREA, 
COLORADO,  AND  POTENTIAL  APPLICA- 
TIONS IN  URBAN  AREAS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

J.  B.  Lindner-Lunsford,  and  S.  R.  Ellis. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  87-4104,  1987.  39p,  8  fig,   15  tab,   12  ref. 

Descriptors:  'Urban  runoff,  'Hydrologic  models, 
'Model  studies,  Statistical  models,  Regression 
analysis,  Peak  flow,  Runoff  volumes. 

Multievent,  conceptually  based  models  and  a 
single-event,  multiple  linear-regression  model  for 
estimating  storm-runoff  quantity  and  quality  from 
urban  areas  were  calibrated  and  verified  for  four 
small  (57  to  167  acres)  basins  in  the  Denver  metro- 
politan area,  Colorado.  The  basins  represented  dif- 
ferent land-use  types  -  light  commercial,  single- 
family   housing,   and   multi-family   housing.    Both 


types  of  models  were  calibrated  using  the  same 
data  set  for  each  basin.  A  comparison  was  made 
between  the  storm-runoff  volume,  peak  flow,  and 
storm-runoff  loads  of  seven  water  quality  constitu- 
ents simulated  by  each  of  the  models  by  use  of 
identical  verification  data  sets.  The  models  studied 
were  the  U.S.  Geological  Survey's  Distributed 
Routing  Rainfall-Runoff  Model-Version  II 
(DR3M-II)  (a  runoff-quantity  model  designed  for 
urban  areas),  and  a  multievent  urban  runoff  quality 
model  (DR3M-QUAL).  Water  quality  constituents 
modeled  were  chemical  oxygen  demand,  total  sus- 
pended solids,  total  nitrogen,  total  phosphorus, 
total  lead,  total  manganese,  and  total  zinc.  (USGS) 
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HYDROLOGY  OF  AREA  27,  EASTERN 
REGION,  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02484 


EFFECTS  OF  ORGANIC  WASTES  FROM 
PROCESSING  OF  GREEN  RIVER  FORMA- 
TION OIL  SHALE  ON  WATER  QUALITY, 

Geological   Survey,   Lakewood,   CO.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 
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HYDROLOGY  OF  AREA  40,  WESTERN 
REGION,  INTERIOR  COAL  PROVINCE, 
KANSAS,  OKLAHOMA  AND  MISSOURI, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

M.  V.  Marcher,  and  J.  F.  Kenney. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Open-File  Report  83-266.  1984.  131p,  42  fig,  4  tab, 
147  ref. 

Descriptors:  'Coal  mines,  Stream  discharge, 
Groundwater,  Water  quality,  Kansas,  Oklahoma, 
Missouri,  Verdigris  River,  Neosho  River,  Spring 
River. 

Coal  Area  40  in  the  Western  Region  of  the  Interior 
Coal  Province  includes  about  16,300  square  miles 
in  southeastern  Kansas,  southwestern  Missouri,  and 
northeastern  Oklahoma.  Rocks  of  Pennsylvanian 
age,  which  underlie  about  80  percent  of  the  area, 
contain  nearly  1.8  billion  tons  of  coal  that  can  be 
strip  mined  under  current  economic  conditions. 
The  area  is  drained  by  the  Verdigris,  Neosha,  and 
Spring  Rivers.  Streamflow  data  have  been  collect- 
ed systematically  at  166  stations;  miscellaneous 
data  have  been  collected  at  335  sites.  At  least  four 
determinations  of  specific  conductance  and  pH 
have  been  made  at  91  stream  stations  and  29  sta- 
tions each  have  more  than  100  chemical  analyses 
of  stream  water.  Records  of  groundwater  levels 
are  available  for  438  wells  and  water  quality  data 
are  available  for  516  wells  and  springs.  Maps, 
graphs,  diagrams,  and  tables,  accompanied  by  lim- 
ited explanatory  text,  are  used  to  summarize  areal 
hydrology  and  the  hydrologic  effects  of  coal 
mining,  petroleum  production,  and  metal  (zinc  and 
lead)  mining.  In  addition,  the  report  includes  sec- 
tions of  geology,  soils,  land  use,  climate,  water  use 
and  water  data  sources.  (USGS) 
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SEDIMENT  DISCHARGE  DATA  FOR  THE 
LOWER  REACH  OF  CAMPBELL  CREEK,  AN- 
CHORAGE, ALASKA:  MAY  TO  SEPTEMBER 

1987, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
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HYDROLOGY  OF  AREA  62,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES-NEW  MEXICO  AND  ARI- 
ZONA, 


80 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Effects  On  Water  Of  Man's  Non-Water  Activities— Group  40 


Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
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SELECTED  HYDROGEOLOGIC  DATA  FOR 
THE  SOUTHWEST  GLENDIVE  PRELIMI- 
NARY LOGICAL  MINING  UNIT  AND  ADJA- 
CENT AREAS,  DAWSON  COUNTY,  MON- 
TANA, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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U.S.  GEOLOGICAL  SURVEY  URBAN-STORM- 
WATER  DATA  BASE  OF  CONSTITUENT 
STORM  LOADS;  CHARACTERISTICS  OF 
RAINFALL,  RUNOFF,  AND  ANTECEDENT 
CONDITIONS;  AND  BASIN  CHARACTERIS- 
TICS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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RAINFALL-RUNOFF  DATA  FOR  SOMERSET 
COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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HYDROLOGY  OF  THE  WHITE  TAIL  BUTTE 
AREA,  NORTHERN  CAMPBELL  COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

M.  E.  Lowry,  and  J.  G.  Rankl. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  82-4117,  1987.  47p,  26  fig,  9  tab,  12  ref. 

Descriptors:  *Coal  hydrology,  *Rainfall-runoff  re- 
lationships, *Coal  mining  impact,  *Peak  flow, 
*Surface-groundwater  relations,  'Wyoming,  Rain- 
fall, Runoff,  Hydrology,  Reclamation,  Groundwat- 
er, Water  pollution  sources,  Groundwater  pollu- 
tion, Campbell  County. 

Quantity  of  runoff  and  peak  discharge  from  one 
small  basin  in  the  White  Tail  Butte  area,  deter- 
mined from  a  calibrated  rainfall-runoff  model,  is 
less  than  the  quantity  computed  using  results  of  a 
regional  study.  The  difference  is  caused  by  the 
extensive  beds  of  exposed,  permeable  clinker  in  the 
area.  Potentiometric  surfaces  in  the  White  Tail 
Butte  area  indicate  that,  regionally,  it  is  a  discharge 
area.  This  is  consistent  with  the  conceptual  model 
developed  elsewhere  in  Campbell  County,  Wyo. 
The  chemical  quality  of  water  from  springs  and 
alluvium,  however,  is  characteristic  of  water  found 
in  recharge  areas,  so  movement  of  water  in  the 
regional  system  is  apparently  small  compared  to 
local  recharge.  If  surface  coal  mining  occurs  in  the 
area,  the  principal  adverse  impact  to  the  ground- 
water system  would  be  the  destruction  of  springs 
and  seeps  in  the  mined  area.  These  could  be  re- 
stored with  special  reclamation  procedures.  There 
are  adequate  quantities  of  water  of  suitable  quality 
for  stock  or  domestic  use  below  the  coal  so  postre- 
clamation  supplies  could  be  obtained.  Impacts  of 
surface  mining  on  runoff  could  not  be  evaluated, 
but  sensitivity  of  runoff  to  infiltration  indicates  a 
10%  change  in  runoff  for  a  1%  change  in  infiltra- 
tion. (USGS) 
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HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  AUSTIN  METROPOLITAN  AREA, 
TEXAS,  1986, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

J.  D.  Gordon,  D.  L.  Pate,  and  D.  L.  Slagle. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-768,  1988. 

144p,  5  fig,  9  tab,  1 1  ref. 


Descriptors:  *Rainfall-runoff  relationships,  "Urban 
runoff,  "Texas,  "Data  collections,  "Austin,  "Colo- 
rado River,  Urban  hydrology,  Storm  runoff, 
Streamflow,  Hydrologic  data,  Balcones  escarp- 
ment, Edwards  aquifer. 

This  report  contains  rainfall  and  runoff  collected 
during  the  1986  water  year  for  the  Austin,  Texas 
metropolitan  area.  In  1975,  the  program  was  ex- 
panded to  include  the  collection  of  water  quality 
data,  and  in  1978,  to  include  a  groundwater  re- 
sources study  of  the  south  Austin  metropolitan 
area  in  the  Balcones  Fault  Zone.  The  information 
will  be  useful  in  determining  the  effect  of  urbaniza- 
tion of  flood  peaks,  volume,  and  water  quality.  The 
major  streams  in  the  study  area  are  Onion  Creek, 
Barton  Creek,  Walnut  Creek,  Bull  Creek,  Boggy 
Creek,  Shoal  Creek,  Williamson  Creek,  Slaughter 
Creek,  Bear  Creek,  and  Waller  Creek.  All  streams 
in  the  area  are  within  the  Colorado  River  basin. 
Rainfall-runoff  computations  are  presented  for 
seven  storms  producing  rainfall  over  3  inches 
during  the  1986  water  year.  Water  quality  data  for 
sites  in  the  Austin  metropolitan  area  are  also  given 
in  this  report.  (USGS) 
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HYDROLOGY  OF  AREA  8,  EASTERN  COAL 
PROVINCE,  WEST  VIRGINIA  AND  OHIO, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 
E.  A.  Friel. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  84-463,  1987. 
78p,  55  fig,  19  tab,  76  ref. 

Descriptors:  "Rainfall-runoff  relationships,  "Sedi- 
ment yield,  "Water  quality,  "Coal  mining,  "Ohio 
River,  "West  Virginia,  "Ohio,  "Coal  hydrology, 
Flood  peak,  Low  flow,  Sulfate,  Iron,  Manganese, 
Sediments. 

The  hydrology  of  Area  8  in  the  Ohio  River  basin 
in  northwestern  West  Virginia  and  southeastern 
Ohio,  is  influenced  by  geology  and  geologic  struc- 
ture. Rocks  underlying  the  area  consist  of  alternat- 
ing beds  of  sandstone,  siltstone,  shale,  limestone, 
and  mudstone.  Minable  coal  is  contained  within 
the  Pennsylvania  and  Permian  rocks.  Coal  produc- 
tion in  1980  totaled  6.7  million  tons  from  under- 
ground mines  and  one  million  tons  from  surface 
mines.  There  is  a  wide  range  of  soil  types  (29  soil 
associations)  in  five  land-resource  areas.  Precipita- 
tion averages  about  41  inches  annually  and  is  great- 
est at  higher  altitudes  along  the  eastern  boundary 
of  the  area.  Average  annual  runoff  ranges  from  13 
to  29  inches  per  year.  The  principal  land  uses  are 
forest  and  agriculture.  Estimated  water  use  during 
1980  was  1,170  million  gallons  per  day.  Surface- 
water  quality  ranges  from  excellent  to  poor.  The 
highest  iron,  manganese  and  sulfate  concentrations 
were  present  in  mined  areas.  Well  yields  range 
from  less  than  1  to  350  gallons  per  minute. 
Groundwater  from  the  Mississippian  rocks  contain 
lesser  amounts  of  dissolved  solids  than  water  from 
the  Lower  Pennsylvanian  rocks.  Water  high  in 
chloride  content  is  present  in  some  valley  areas. 
(USGS) 
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SNOW  WATCH  '85. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2C. 
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EVALUATION  OF  RAIN  CHEMISTRY  DATA 
FOR  THE  JOHN  F.  KENNEDY  SPACE 
CENTER,  FLORIDA  AND  THE  UNIVERSITY 
OF  CENTRAL  FLORIDA,  ORLANDO,  FLORI- 
DA, 

University  of  Central  Florida,  Orlando.  Dept.  of 
Chemistry. 

B.  C,  Madsen,  T.  W.  Dreschel,  and  C.  R.  Hinkle. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  N87-25635. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
NASA  Technical  Memorandum  100301,  October 
1986.  18p,  3  fig,  6  tab,  22  ref. 


Descriptors:  "Environmental  effects,  "Space  Shut- 
tle, "Acid  rain,  "Water  pollution  sources,  "Chemis- 
try of  precipitation,  Monitoring,  Precipitation, 
Chemical  analysis,  Chlorine,  Sodium,  Magnesium, 
Hydrogen  ion  concentration,  John  F.  Kennedy 
Space  Center,  Florida,  Orlando. 

Concern  over  the  effects  of  Space  Shuttle  launches 
prompted  the  initiation  of  a  rather  intense  environ- 
mental monitoring  program  in  July  1977.  The  pro- 
gram included  a  precipitation  monitoring  network 
with  13  precipitation  collection  sites  which  were 
operated  for  various  time  periods  to  baseline  pre- 
cipitation chemistry  at  the  John  F.  Kennedy  Space 
Center  (KSC).  One  additional  site  was  also  estab- 
lished as  a  remote  background  site  on  the  Universi- 
ty of  Central  Florida  (UCF)  campus  near  Orlando, 
30  miles  west  of  KSC.  Collections  and  analyses  of 
samples  were  performed  using  a  number  of  meth- 
odologies. An  evaluation  of  the  data  for  compara- 
bility and  utility  for  acid  rain  research  was  per- 
formed using  the  anion/cation,  measured  conduc- 
tivity/calculated conductivity,  Cl/Na,  and  Mg/Na 
ratios.  Data  collected  at  all  KSC  sites  between 
1977  and  1981,  from  1983  to  1985  at  the  NADP 
site  and  at  UCF  to  1985  are  comparable  and  appro- 
priate for  determining  acid  rain  trends.  Examina- 
tion of  those  comparable  data  showed  a  fairly 
stable  pH  between  1977  and  1982  and  an  increase 
of  0.2  pH  units  which  was  observed  as  an  incre- 
mental increase  between  1982  and  1983  at  KSC 
and  UCF.  The  pH  has  remained  again  stable  for 
1984  and  1985.  There  is  no  indication  of  any  ad- 
verse impacts  from  Shuttle  launches  to  rain  chem- 
istry. (Author's  abstract) 
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CLAM  SHELL  DREDGING  IN  LAKES  PONT- 
CHARTRAIN  AND  MAUREPAS,  LOUISIANA, 

Army  Engineer  District,  New  Orleans,  LA. 

For   primary   bibliographic   entry   see   Field   6G. 
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EFFECTS  ON  SUSPENDED  AND  SUBSTRATE 
SEDIMENTS  IN  TWO  STREAMS  RESULTING 
FROM  DIFFERENT  GAS-PIPELINE  INSTAL- 
LATION TECHNIQUES, 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
J.  P.  Schubert,  and  W.  S.  Vinikour. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE88-002877. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-87 102 10-4,  (1987).  12p,  10  fig, 
1  tab,  24  ref.  DOE  Contract  5082-254-0690. 

Descriptors:  "Pipelines,  "Construction  projects, 
"Suspended  solids,  "Natural  gas,  "Environmental 
effects,  Streams,  Little  Miami  River,  Particle  size, 
Construction,  Stream  degradation,  Environmental 
impact,  Gas  pipelines. 

The  effects  of  gas-pipeline  construction  projects  on 
suspended  solids  (SS)  and  streambed  sediments 
were  investigated  at  two  stream  sites.  The  Little 
Miami  River  in  Ohio  was  crossed  using  the  wet- 
ditching  technique.  Concentrations  of  SS  were  ele- 
vated up  to  400  m  downstream  during  the  two 
days  of  trenching  operations,  and  fine  sediment 
was  deposited  on  the  streambed  up  to  200  m  down- 
stream of  the  crossing.  The  SS  decreased  rapidly 
after  trenching  was  completed,  and  the  fine  sedi- 
ment was  removed  from  the  streambed  by  high 
stream  flows  two  to  eight  months  after  construc- 
tion. Canada  Creek  in  Michigan  was  crossed  using 
a  plow  method.  The  time  duration  of  stream  dis- 
turbance was  much  less  for  the  plow  method,  and 
the  effects  on  suspended  solids  and  streambed  sedi- 
mentation were  minimal.  For  both  installation 
methods,  the  impacts  were  reversible,  and  no  long- 
term  impacts  on  the  stream  environments  were 
detectable.  (See  also  W89-02861)  (Author's  ab- 
stract) 
W89-02823 


EFFECTS  OF  GAS-PIPELINE  CONSTRUC- 
TION ON  THE  AQUATIC  ECOSYSTEM  OF 
CANADA  CREEK,  PRESQUE  ISLE  COUNTY, 
MICHIGAN, 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
W.  S.  Vinikour,  and  J.  P.  Schubert. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-183017. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Report  No.  GRI-87/0027,  January  1987.  Final 
Report  (September  1984-July  1986).  82p,  19  fig,  11 
tab,  78  ref,  2  append.  Gas  Research  Institute  Con- 
tract 5082-254-0690. 

Descriptors:  'Michigan,  *Gas  pipelines,  'Environ- 
mental impact,  'Pipelines,  'Natural  gas,  'Environ- 
mental effects,  Ecological  effects,  Biological  stud- 
ies, Chemical  properties,  Physical  properties,  Sus- 
pended solids,  Particle  size,  Macroinvertebrates, 
Fish,  Population  distribution,  Streams,  Canada 
Creek. 

A  study  was  conducted  to  quantify  the  effects  of 
pipeline  construction  on  the  biological,  physical, 
and  chemical  characteristics  of  Canada  Creek  in 
Presque  Isle  County,  Michigan.  The  plow  method 
was  used  to  install  the  pipeline.  Shoreline  ramp 
construction,  rather  than  the  actual  installation  of 
the  pipeline  by  the  plow,  resulted  in  the  greatest 
increases  in  suspended  solids.  During  ramp  excava- 
tion, suspended  solids  concentrations  increased 
from  <  or  =  50  mg/L  to  as  high  as  1 105  mg/L 
three  meters  downstream  from  the  crossing  site; 
during  actual  pipeline  installation,  suspended  solids 
concentrations  did  not  exceed  77  mg/L.  Stream- 
bed  particle  size  distribution  was  not  appreciably 
affected  by  excavation  and  installation  activities, 
and  no  effects  on  water  chemistry  were  detected. 
Additionally,  no  impacts  on  benthic  macroinverte- 
brates or  the  prevalent  fish  species  (American 
brook  lamprey  and  mottled  sculpin)  occurred. 
Minor,  short-term  effects  on  macroinvertebrate 
drift  during  ramp  excavation  were  indicated  by 
increased  drift  densities  and  diversities,  as  well  as 
by  the  increased  occurrence  of  terrestrial  species. 
The  short  installation  time  required,  in  combina- 
tion with  the  minimal  amount  of  instream  disturb- 
ance caused  by  the  plow,  accounts  for  the  lack  of 
major  installation  impacts.  (See  also  W89-02823) 
(Author's  abstract) 
W89-02861 


1-664  BRIDGE-TUNNEL  STUDY,  VIRGINIA 
SEDIMENTATION  AND  CIRCULATION  IN- 
VESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

S.  B.  Heltzel. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

HL-88-25,  September  1988.  Final  Report.  56p,  19 

fig,  3  tab,  14  ref,  12  plates. 

Descriptors:  'Estuaries,  'Bridges,  'Sedimentation, 
•Water  circulation,  'Virginia,  'Tunnels,  Flow  ve- 
locity, Navigation  channels,  Model  studies,  James 
River,  Hydraulic  models,  Numerical  analysis. 

Results  from  physical  and  numerical  model  tests 
on  the  effects  of  the  proposed  1-664  James  River 
Bridge-Tunnel  complex  on  (a)  sedimentation  in  the 
federally  maintained  channels  (Newport  News, 
Norfolk  Harbor,  and  Elizabeth  River),  (b)  general 
sedimentation  in  the  lower  James  River,  (c) 
changes  in  overall  flushing  characteristics,  and  (d) 
changes  in  current  velocities  and  flushing  near  the 
Craney  Island  disposal  site,  are  presented.  The 
navigation  channel  sedimentation  was  evaluated 
using  the  TABS-2  finite  element  numerical  models 
RMA-2V  for  hydrodynamics  and  STUDH  for 
sedimentation  with  an  existing  numerical  mesh  of 
the  Elizabeth  River  and  lower  James  River  areas. 
For  the  general  sedimentation  investigation,  a  new 
numerical  mesh  was  created  and  the  same  numeri- 
cal models,  RMA-2V  and  STUDH,  were  used. 
Data  for  the  flushing  and  currents  evaluation  were 
provided  by  the  Virginia  Institute  of  Marine  Sci- 
ence. Results  from  the  physical  model  tests  indi- 
cate circulation  changes  will  be  localized  with 
minimal  effects  on  the  general  circulation  of  the 
lower  James  River.  Results  from  the  numerical 
sedimentation  modeling  indicate  that  sedimentation 
will  be  generally  unchanged  or  reduced  except  on 
either  side  of  the  north  island  where  increases  can 
be  expected.  The  areas  experiencing  unchanged  or 


slightly  reduced  sedimentation  rates  include  the 
oyster  grounds,  the  Elizabeth  River  and  Norfolk 
Harbor  Channels,  and  the  Newport  News  Chan- 
nel. (Author's  abstract) 
W89-02875 


CAUSES  OF  WETLAND  LOSS  IN  THE  COAST- 
AL CENTRAL  GULF  OF  MEXICO.  VOLUME  2: 
TECHNICAL  NARRATIVE. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-200811. 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
OCS  Study  MMS  87-0120,  January  1988.  400p,  168 
fig,  102  tab,  266  ref.  Edited  by  R.  E.  Turner,  and 
D.  R.  Cahoon,  Contract  14-12-0001-30252. 

Descriptors:  'Wetlands,  'Water  pollution  effects, 
'Gulf  of  Mexico,  Continental  shelf,  Subsidence, 
Sedimentation,  Saline  water  intrusion,  Coastal 
waters,  Oil  industry,  Land  developments,  Coastal 
marshes,  Coastal  zone  management. 

In  1985,  the  Minerals  Management  Service  initiat- 
ed an  investigation  to  study  the  causes  of  wetland 
loss  in  the  coastal  Gulf  of  Mexico  as  part  of  its 
outer  continental  shelf  (OCS)  environmental  stud- 
ies program.  The  purpose  of  the  two-year  study 
was  to  investigate  the  factors  that  contribute  to 
wetland  loss  and  to  determine  specifically  what 
percentage  of  the  loss  is  directly  and  indirectly 
related  to  Federal  offshore  oil  and  gas  develop- 
ment. The  primary  goal  of  the  Coastal  Effects 
Program  is  to  delineate  the  onshore  impacts  of 
offshore  oil  and  gas  development  activities.  The 
final  report,  prepared  in  three  volumes,  describes 
the  extent  of  the  contribution  of  OCS  development 
to  coastal  land-loss.  This  report  provides  a  detailed 
description  of  both  direct  and  indirect  impacts,  and 
provides  an  introduction  to  the  study,  direct 
impact  of  OCS  activities,  saltwater  intrusion,  sub- 
sidence and  sedimentation,  and  landscape  patterns 
and  aerial  imagery.  (Author's  abstract) 
W89-02878 


CAUSES  OF  WETLAND  LOSS  IN  THE  COAST- 
AL CENTRAL  GULF  OF  MEXICO.  VOLUME  3. 
APPENDICES. 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-200829. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
OCS  Study  MMS  87-0120.  121p.  Edited  by  R.E. 
Turner,  and  D.  R.  Cahoon.  Contract  14-12-0001- 
30252. 

Descriptors:  'Wetlands,  'Coastal  marshes,  'Gulf 
of  Mexico,  'Environmental  effects,  Oil  industry, 
Ecological  effects,  Land  loss,  Data  collections, 
Continental  shelf,  Salinity. 

In  1985,  the  Minerals  Management  Service  initiat- 
ed an  investigation  to  study  the  causes  of  wetland 
loss  in  the  coastal  Gulf  of  Mexico  as  part  of  its 
outer  continental  shelf  (OCS)  environmental  stud- 
ies program.  The  purpose  of  the  two-year  study 
was  to  investigate  the  factors  that  contribute  to 
wetland  loss  and  to  determine  specifically  what 
percentage  of  the  loss  is  directly  and  indirectly 
related  to  Federal  offshore  oil  and  gas  develop- 
ment. The  primary  goal  of  the  Coastal  Effects 
Program  is  to  delineate  the  onshore  impacts  of 
offshore  oil  and  gas  development  activities.  The 
final  report,  prepared  in  three  volumes,  describes 
the  extent  of  the  contribution  of  OCS  development 
to  coastal  land-loss.  This  report,  Volume  III,  con- 
tains five  appendices  providing  methodological  de- 
tails and  data  listings.  (Author's  abstract) 
W89-02879 


CUMULATIVE  IMPACT  ASSESSMENT: 
ISSUES  TO  CONSIDER  IN  SELECTING  A  CU- 
MULATIVE ASSESSMENT  METHOD, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-02965 


EVALUATION  OF  BASELINE  CONDITIONS 
AT  LEASE  TRACT  C-A,  RIO  BLANCO 
COUNTY,  COLORADO, 

University  of  Wyoming  Research  Corp.,  Laramie. 
Western  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
W  89-02974 


USES  OF,  AND  HUMAN  IMPACT  ON  RIVERS, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Zoology. 

C.  C.  Appleton,  J.  Heeg,  B.  R.  Davies,  S.  C.  J. 

Joubert,  and  R.  D.  Walmsley. 

IN:  Conservation  of  South  African  Rivers.  1986.  p 

24-35,  19  ref. 

Descriptors:  'Environmental  effects,  'Water  pollu- 
tion effects,  'South  Africa,  Urban  areas,  Agricul- 
ture, Sedimentation,  Public  health,  River  flow, 
Storm  runoff,  Industrial  wastewater,  Rural  areas, 
Water  conservation. 

The  inestimable  value  of  rivers  should  be  obvious 
to  all,  yet  the  alarming  degradation  which  they 
continuously  suffer  is  testimony  to  the  need  for  a 
brief  statement  of  the  main  uses  to  which  they  are 
put  and  the  consequences  of  thoughtless  exploita- 
tion. These  include  agriculture  (which  causes  ab- 
straction, destruction  of  riparian  vegetation,  in- 
creased silt  load,  deterioration  in  water  quality  and 
spread  of  waterborne  diseases),  urban  complexes 
(creating  reduced  river  flow,  stormwater  drainage, 
sewage  effluent,  and  urban  refuse),  population  con- 
centrations in  rural  areas,  industry,  and  recreation. 
Sound  conservation  practices,  based  on  current 
knowledge  of  river  ecosystem  functioning  and  re- 
inforced by  the  results  of  ongoing  research  into  the 
applicability  of  this  knowledge  to  all  categories  of 
South  African  river  systems,  holds  benefits  for  all 
users.  (See  also  W89-02985)  (Lantz-PTT) 
W 89-0298 8 


HYDROGEOCHEMISTRY  OF  THE  UPPER 
PART  OF  THE  FORT  UNION  GROUP  IN  THE 
GASCOYNE  LIGNITE  STRIP-MINING  AREA, 
NORTH  DAKOTA, 

R.  L.  Houghton,  D.  C.  Thorstenson,  D.  W.  Fisher, 
and  G.  H.  Groenewold. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1304,  1987.  104p,  45  fig,  19  tab, 
141  ref,  5  append. 

Descriptors:  'Geohydrology,  'Geochemistry, 
'Lignite,  'Strip  mines,  'North  Dakota,  Water 
quality,  Aquifers,  Confined  aquifers,  Groundwater 
recharge,  Aeration  zone,  Precipitation,  Model 
studies,  Overburden,  Land  reclamation,  Mine 
wastes,  Sulfates,  Sulfides,  Groundwater  recession. 

The  lignite  aquifer  in  the  Northern  Great  Plains 
lignite  region  is  recharged  mainly  by  local  precipi- 
tation and  discharges  mainly  to  the  underlying 
basal  Bullion  Creek-Slope  aquifer,  which  is  con- 
fined by  the  lignite  underclay.  Because  recharge  to 
both  aquifers  is  dominated  by  precipitation,  the 
quality  of  shallow  ground  waters  is  controlled 
mainly  by  chemical  processes  occurring  in  the 
unsaturated  zone.  Laboratory  experiments  and 
modeling  indicate  the  controlling  processes  are: 
Dissolution  of  spoil  gases  generated  by  oxidation 
of  iron  sulfide  minerals;  dissolution  of  carbonate 
minerals;  precipitation  and  dissolution  of  gypsum; 
cation  exchange  on  clay  minerals  and  cation  ex- 
change and  adsorption  on  lignitic  material  in  the 
unsaturated  zone;  and  cation  exchange,  sulfate  re- 
duction and  calcite  precipitation  within  the  aquifer. 
Most  of  these  reactions  occur  in  the  natural  envi- 
ronment but  are  accelerated  by  mine  disturbances. 
Because  oxidation  of  readable  iron  sulfides  to  sul- 
fate salts  proceeds  to  completion  during  the  over- 
burden-stripping  process  itself,  the  effects  of  this 
process  on  aquifer  water  quality  cannot  be  alleviat- 
ed by  any  reclamation  activity.  Selective  replace- 
ment of  near-surface  overburden  above  the  water 
table,  however,  can  decrease  the  introduction  of 
soluble  salts  into  postmining  aquifers.  Dewatering 
of  the  lignite  aquifer  within  the  mine  to  facilitate 
stripping  has  produced  a  large  cone  of  depression 
centered  on  the  mine  in  the  lignite  aquifer  and  the 
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underlying  sandstone  aquifer.  Although  the  cone 
of  depression  extends  only  2  to  3  miles  beyond  the 
mine  boundaries,  water  levels  in  the  lignite  aquifer 
in  the  mine  area  have  been  declining  at  a  rate  of  2.5 
ft  per  year.  Parts  of  the  lignite  aquifer  removed  by 
mining  are  reestablished  in  the  rubble  zones  at  the 
base  of  the  spoil  piles.  As  compaction  of  the  spoils 
occurs,  the  ability  of  the  rubble  zone  to  conduct 
water  will  decrease.  Thus  postmine  water  in  the 
spoils  may  be  expected  to  decrease  in  quantity  and 
deteriorate  in  quality.  (Author's  abstract) 
W89-03026 


INDIRECT  EFFECTS  AND  BIOLOGICAL  CON- 
TROL OF  MOSQUITOES  BY  MOSQUITO- 
FISH, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03124 


RESPONSE   OF   COASTAL   PLANTS   TO   IN- 
CREASE IN  SUBMERGENCE  AND  SALINITY, 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-03188 


MODIFICATION  AND  ASSESSMENT  OF  AN 
INDEX  OF  BIOTIC  INTEGRITY  TO  QUANTI- 
FY STREAM  QUALITY  IN  SOUTHERN  ON- 
TARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
R.  J.  Steedman. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  3,  p  492-501,  March 
1988.  4  fig,  6  tab,  33  ref. 

Descriptors:  *Stream  biota,  *Fish  populations, 
•Species  diversity,  *Stream  quality,  *Bioindicators, 
*Land  use,  'Ontario,  Urban  watersheds,  Forest 
watersheds,  Biological  properties,  Model  studies, 
Biomass,  Streams,  Biological  samples,  Sampling, 
Spatial  distribution,  Regression  analysis. 

A  multivariate  measure  of  stream  quality,  the 
Index  of  Biotic  Integrity  (IBI),  was  adapted  to 
southern  Ontario  and  calibrated  to  watershed  land 
use  on  a  variety  of  spatial  scales.  The  fish  fauna  at 
209  stream  locations  on  10  watersheds  near  Toron- 
to, Ontario,  was  sampled  with  a  backpack  electro- 
fisher  in  the  summers  of  1984  and  1985  to  provide 
biological  information  for  the  IBI.  Watershed  ur- 
banization, forest  cover,  and  riparian  forest  were 
measured  from  1:50,000  scale  topographic  maps 
and  related  to  IBI  estimates  by  linear  regression. 
Of  the  biological  measures  tested,  species  richness, 
local  indicator  species  (brook  trout  (Salvelinus  fon- 
tinalis)  and  Rhinichthys  spp.),  abundance  of  large 
piscivores,  fish  abundance,  and  incidence  of  black- 
spot  disease  were  found  to  contribute  significantly 
to  IBI  estimates.  Variation  in  IBI  estimates  at  the 
same  location  ranged  from  0  to  8%  within  the 
sample  season  and  from  0  to  24%  between  years. 
Linear  models  based  on  measures  of  watershed 
urbanization  and  forest  cover  accounted  for  11- 
78%  of  the  variation  in  IBI  scores,  depending  on 
the  spatial  scale  of  the  analysis.  Significant  IBI/ 
land  use  relationships  were  found  with  whole-basin 
IBI  estimates  and  for  IBI  estimates  from  individual 
stream  reaches.  Land  use  immediately  upstream  of 
sample  stations  was  most  strongly  associated  with 
stream  quality  as  measured  by  the  IBI.  (Author's 
abstract) 
W89-03211 


ESTUARIES:    CONCERN    OVER    TROUBLED 
WATERS, 

For  primary  bibliographic  entry  see  Field  7A. 
W89-03279 
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RIVER    DYNAMICS,    FLOW    REGIME    AND 
SEDIMENT  TRANSPORT, 

University  of  East   Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 


For  primary  bibliographic  entry  see  Field  2J. 
W89-02432 


RESERVOIR  SEDIMENTATION  AND  INFLU- 
ENCE OF  FLUSHING, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-02457 


DESIGN      PROBLEMS      IN      GRAVEL-BED 
RIVERS,  ALASKA, 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02458 


ANALYSIS  OF  BANK  STABILITY  IN  THE  DEC 
WATERSHEDS,  MISSISSIPPI, 

Queen  Elizabeth  Coll.,  London  (England). 
C.  R.  Thorne. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A189  421. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
First  Periodic  Report  May-June  1987.  Second 
Periodic  Report  July-October  1987.  28p,  9  fig,  2 
tab,  8  ref,  5  append.  European  Research  Office  of 
the  U.S.  Army  Contract  No.  DAJA45-87-C-0021. 

Descriptors:     *Bank    stability,     'Stream  erosion, 

•Bank   erosion,    'Mississippi,    'Stability  analysis, 

Bank  stabilization,  Computer  programs,  Erosion, 
Soil  properties. 

The  first  periodic  report  contains  a  brief  descrip- 
tion of  start-up  activities  for  a  study  of  bank  stabili- 
ty in  Mississippi  Bluff  Line  streams.  A  program 
was  written  for  a  calculator  which  prompts  for  the 
required  data,  performs  the  analysis,  and  presents 
and  interprets  the  results.  A  user's  manual,  which 
is  included  in  an  annex,  gives  instructions  for  the 
use  of  the  program  to  calculate  the  safety  factor 
for  an  existing  bank  and  how  to  find  the  amounts 
of  flow  erosion  and  bed  degradation  which  would 
cause  a  bank  to  fail.  The  second  periodic  report 
describes  the  collection  of  field  data  and  the  use  of 
this  data  to  test  the  bank  stability  analysis.  (Lantz- 
PTT) 
W89-02825 


DEFINITE  PROJECT  REPORT  FOR  SECTION 
14.  EMERGENCY  STREAMBANK  PROTEC- 
TION, SANGAMON  RIVER  SEWAGE  TREAT- 
MENT FACILITY,  RIVERTON,  ILLINOIS. 

Army  Engineer  District,  Rock  Island,  IL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A192  079. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
63p,  5  tab,  7  plates,  append. 

Descriptors:  'Bank  protection,  'Stream  banks, 
•Cost-benefit  analysis,  'Erosion  control,  'Illinois, 
Sangamon  River,  Channel  morphology,  Costs, 
Erosion. 

The  problem  of  streambank  erosion  at  the  junction 
of  Sangamon  Creek  and  the  Sangamon  River,  at 
the  village  of  Riverton,  Illinois,  Sewage  Treatment 
Facility  is  addressed.  The  erosion  is  seriously  af- 
fecting the  streambank  in  the  area  of  the  effluent 
discharge  outfall.  The  proposal  for  emergency 
streambank  protection  recommends  channel  relo- 
cation along  with  placement  of  riprap  along  ap- 
proximately 230  linear  feet  of  the  left  descending 
bank  and  along  60  linear  feet  of  the  right  descend- 
ing bank  of  Sangamon  Creek,  including  portions  of 
the  right  descending  bank  of  the  Sangamon  River. 
The  total  estimated  cost  for  the  project  is  $57,100 
with  a  benefit-to-cost  ratio  of  2.5.  The  project 
satisfies  the  criteria  for  Federal  participation  and  is 
recommended  for  construction.  (Lantz-PTT) 
W89-02934 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


NEW  APPROACHES  TO  MONITORING 
AQUATIC  ECOSYSTEMS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  A  symposium  sponsored  by  ASTM 
Committee  E-47  on  Biological  Effects  and  Envi- 
ronmental Fate  and  by  the  Ecological  Society  of 
America,  Minneapolis,  MN,  17-21  June  1985. 
ASTM  Special  Technical  Publication  940.  ASTM 
Publication  Code  Number  04-940000-16.  1987.  208 
p.  Edited  by  Terence  P.  Boyle. 

Descriptors:  'Environmental  Policy,  'Monitoring, 
'Regulations,  'Water  quality,  'Data  collection, 
•Ecosystems,  Bioindicators,  Peat  bogs,  Trace 
metals,  Chesapeake  Bay,  Mollusks,  Gas  chroma- 
tography, Great  Lakes,  Siskiwit  Lake,  Isle  Royale, 
Quality  control. 

Research  in  the  field  of  environmental  monitoring 
results  from  three  modern  concerns:  the  regulation 
of  the  use  of  chemicals  in  environmental  manage- 
ment; criticism  of  water  quality  data  collection 
programs;  and,  the  high  degree  of  temporal  varia- 
bility in  important  components  of  natural  ecosys- 
tems. Topics  include:  status  of  sport  fish  communi- 
ties as  a  summary  biological  indicator  of  the  health 
of  the  nation's  streams  and  rivers;  criteria  to  be 
considered  in  long-term  pollution  monitoring  pro- 
grams; the  development  of  management-oriented 
goals  in  monitoring  programs;  the  technique  of 
using  peat  bogs  as  long  term  trend  records  for  the 
assimulation  of  trace  metals;  the  formulation  of  a 
long  term  monitoring  program  using  many  compo- 
nents of  plankton  and  fish  communities;  the  use  of 
simple,  socially  relevant,  management-oriented 
methods;  results  from  a  network  of  stations  that 
have  monitored  environmental  conditions  for  dec- 
ades in  Chesapeake  Bay;  a  monitoring  program 
designed  to  detect  pollution  in  coastal  waters  using 
quantified  responses  of  the  blue  mussel;  the  history 
of  the  sentinel  organism  monitoring  strategy  using 
bivalves  to  identify  contaminated  coastal  areas;  the 
problem  of  statistical  resolution  for  sampling  in 
long-term  studies  of  population  abundance  and 
community  composition  is  addressed;  a  technique 
using  gas  chromatography  to  determine  the  source 
of  toxaphene  residues  analyzed  in  fish  tissues  col- 
lected in  the  Great  Lakes,  in  Siskiwit  Lake  on  Isle 
Royale  and  in  rivers  in  the  southeastern  U.S.;  a 
data  management  system  is  presented  that  incorpo- 
rates data  sets  with  high  degree  of  temporal  varia- 
bility and  that  requires  complex  analyses;  and  qual- 
ity assurance-quality  control  procedures  that 
ensure  data  integrity.  Three  research  needs 
emerged:  procedures  to  determine  the  minimum 
data  requirement  for  specific  programs;  new  bio- 
logical indicators  sensitive  to  different  aspects  of 
water  quality;  and  procedures  that  integrate  envi- 
ronmental managers'  concerns  with  the  environ- 
mental scientist's  expertise.  (See  also  W89-02318 
thru  W89-02330)  (Davis-PTT) 
W89-02317 


MONITORING  THE  NATION'S  WATERS-A 
NEW  PERSPECTIVE, 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Toxic  Substances. 
T.  M.  Murray. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  1-11,  3  fig,  3  tab,  6 
ref. 

Descriptors:  'Statistics,  'Monitoring,  'National 
Fisheries  Survey,  'Water  quality,  'Ecosystems, 
'Biological  surveys,  'Fisheries,  Statistical  analysis, 
Stream  fisheries,  Surveys. 

Until  recently,  attempts  to  monitor  the  condition 
of  the  nation's  flowing  waters  focused  on  the  phys- 
ical and  chemical  characteristics  of  those  waters 
while  their  biological  communities  were  largely 
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ignored.  In  addition,  data  were  not  collected  in  a 
statistically  designed  fashion.  The  Environmental 
Protection  Agency  (EPA),  with  the  cooperation  of 
the  U.S.  Fish  and  Wildlife  Service,  conducted  a 
statistical  survey  of  the  status  of  the  nation's 
waters,  their  fish  communities,  and  the  limiting 
factors  affecting  these  fish  communities.  This 
study,  the  National  Fisheries  Survey,  is  one  tool 
with  which  the  EPA  will  continue  to  monitor 
national  water  quality.  Among  the  major  findings 
of  the  survey  are  that  the  majority  of  the  nation's 
streams  (67%)  are  currently  suitable  as  sport  fish 
habitat,  water  quality  factors  adversely  affect  the 
fish  community  in  56%  of  the  nation's  waters,  and 
the  ability  of  the  nation's  waters  to  support  sport 
fish  did  not  change  appreciably  during  the  5  years 
which  preceded  1982-overall,  91%  of  the  nation's 
waters  maintained  a  constant  ability  to  support 
sport  fish  species  during  that  period.  (See  also 
W89-02317)  (Author's  abstract) 
W89-02318 


STRATEGIES  FOR  LONG-TERM  POLLUTION 
MONITORING  OF  THE  COASTAL  OCEANS, 

California  Univ  ,  Richmond.  Sanitary  Engineering 
and  Environmental  Health  Research  Lab. 
D.  A.  Segar,  D.  J.  H.  Phillips,  and  E.  Stamman. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  12-27,  23  ref. 

Descriptors:  'Water  pollution  effects,  'Ecological 
effects,  'Ecosystems,  'Bioindicators,  'Water  qual- 
ity, 'Monitoring,  Statistical  analysis,  Sampling, 
Design  standards,  Pollutant  identification. 

Monitoring  of  long-term  effects  of  marine  pollu- 
tion on  regional  marine  ecosystems  can  be  most 
useful  to  managers  if  based  primarily  on  the  use  of 
bioindicators  to  monitor  temporal  changes  in  the 
mean  background  abundance  of  bioavailable  con- 
taminants in  the  region.  Design  of  successful  long- 
term,  regional  bioindicator  monitoring  programs 
requires  that  specific  quantitative  objectives  be  de- 
fined and  expressed  as  null  hypotheses.  An  opti- 
mum sampling  and  analysis  plan  designed  to  test 
these  hypotheses  must  select  the  age,  size  range, 
and  number  of  individuals  per  sample,  the  number 
of  samples  per  site,  the  number  of  replicate  analy- 
ses per  sample,  and  other  factors  based  on  the 
known  sources  of  variance  in  the  environment, 
sampled  population,  and  analysis  procedure.  Sam- 
pling sites  must  be  systematically  selected  to  be 
affected  as  little  as  possible  by  contaminant  inputs 
which  vary  temporarily  on  short  time  scales.  Many 
suitable  sites  will  require  the  transplantation  of 
bioindicators,  and  the  optimum  program  will  prob- 
ably require  the  exclusive  use  of  transplanted  pop- 
ulations. (See  also  W89-02317)  (Author's  abstract) 
W89-02319 


INNOVATIVE  DESIGNS  FOR  WATER  QUAL- 
ITY MONITORING:  ARE  WE  ASKING  THE 
QUESTIONS  BEFORE  THE  DATA  ARE  COL- 
LECTED, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-02320 


COMPARISON  OF  LAKE  SEDIMENTS  AND 
OMBROTROPHIC  PEAT  DEPOSITS  AS 
LONG-TERM  MONITORS  OF  ATMOSPHERIC 
POLLUTION, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

S.  A.  Norton,  and  J.  S.  Kahl. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  40-57,  6  fig,  2  tab,  18 
ref.  Office  of  Water  Research  and  Technology 
Grant  A-053-ME;  U.S.  National  Park  Service 
Grant  C5 1600-2-006;  U.S.  National  Science  Foun- 
dation Grant  DEB  -7922142. 

Descriptors:  'Air  pollution,  'Limnology,  'Paleo- 
limnology,  'Acid  rain,  'Peat  bogs,  'Heavy  metals, 
•Trace  metals,  'Monitoring,  Water  quality,  Data 
collection,  Ecosystems,  Lake  sediments. 


Ombrotrophic  bogs  receive  all  of  their  water  and 
nutrients  from  the  atmosphere.  These  systems  are 
potentially  well  suited  to  record  the  chronology 
and  magnitude  of  atmospheric  deposition  of  chemi- 
cally nonmobile  elements.  Lakes  may  misestimate 
the  atmospheric  flux  since  they  receive  focused 
material  from  their  watershed  as  well  as  directly 
from  the  atmosphere.  Cores  of  profundal  lake  sedi- 
ment and  ombrotrophic  peat  from  both  a  hum- 
mock and  hollow  were  dated  by  Pb-210,  utilizing 
the  constant  rate  of  supply  model,  and  analyzed  for 
13  major  and  trace  elements.  All  cores,  except  the 
hollow,  have  yielded  a  pattern  of  increasing  con- 
centration of  lead  (Pb),  zinc  (Zn),  and  vanadium 
(V)  since  the  mid-1800's.  Net  accumulation  rates 
over  this  period  range  from  0.1  to  5.0,  0.2  to  3.5, 
and  0.04  to  1.15  micrograms/sq  cm/year  for  Pb, 
Zn,  and  V,  respectively,  in  the  lakes.  In  the  hol- 
lows, the  values  are  0.2  to  2.1,  0.1  to  0.86,  and 
<0.01  to  0.11;  in  the  hummocks,  they  are  0.2  to 
4.1,  0.2  to  3.0,  and  <0.01  to  0.42.  Actual  atmos- 
pheric deposition  rates  are  probably  between  the 
rates  from  the  two  sites  in  the  bog.  The  possible 
overestimation  of  flux  to  lake  sediment  can  be 
compensated  for  natural  flux  by  normalization  of 
trace  metal  flux  to  titanium  dioxide  (Ti02)  flux. 
The  adjusted  ranges  of  atmospheric  fluxes  are  0  to 
4.5,  0  to  2.4  and  0  to  0.4  (same  units)  for  Pb,  Zn, 
and  V,  respectively,  in  the  lakes.  The  Ti02  nor- 
malization for  peat  chemistry  is  not  a  valid  proce- 
dure, because  the  Ti02  content  of  peat  is  largely 
determined  by  erratic  atmospheric  inputs  that  are 
large  in  relation  to  the  background  content.  The 
large  mineral  Ti02  content  of  sediments  results  in 
a  negligible  atmospheric  Ti02  signal  in  lake  sedi- 
ment. (See  also  W89-02317)  (Author's  abstract) 
W89-02321 


REVIEW  OF  THE  CRATER  LAKE  LIMNOLO- 
GICAL  PROGRAMS, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-02322 


MONITORING,  RESEARCH,  AND  MANAGE- 
MENT: INTEGRATION  FOR  DECISIONMAK- 
ING IN  COASTAL  MARINE  ENVIRONMENTS, 

National   Oceanic  and   Atmospheric   Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
J.  S.  O'Connor,  and  D.  A.  Flemer. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p.  70-90,  5  fig,  61  ref. 

Descriptors:  'Coastal  waters,  'Environmental 
Quality,  'Waste  management,  'Monitoring, 
•Water  quality,  'Data  collection,  Ecosystems, 
Chesapeake  Bay,  New  York  region,  Marine  re- 
source. 

A  rationale  for  making  research  and  monitoring 
interdependent  to  maximize  the  contribution  of 
both  activities  to  environmental  management  is 
presented.  Better  choices  of  temporal  and  spatial 
scales  of  marine  assessments,  which  improves  man- 
agerial guidance  from  monitoring  and  research  is 
emphasized.  While  particular  scales  are  functions 
of  particular  environmental  issues,  the  most  useful 
scales  overall  appear  to  be  long-term  (including 
historical)  and  regional.  The  likelihood  in  the  near- 
term  of  only  limited  incremental  advances  in  un- 
derstanding ecosystem  processes,  with  marginal 
improvements  in  predictability,  leads  to  an  argu- 
ment for  more  emphasis  upon  the  use  of  manager- 
ially  helpful,  simple  models.  An  example  of  one 
such  model  is  used  to  characterize  the  geographi- 
cal prevalence  of  fin  erosion  in  winter  flounder 
(Pseudopleuronectes  americanus),  relative  to  the 
sources  of  plausible  causes,  from  Canada  to  Dela- 
ware Bay.  Changing  emphasis  from  laboratory 
bioassays  to  field  population-level  effects  is  an  im- 
portant and  essential  step  toward  integrating  eco- 
system-level knowledge  into  the  managerial  and 
regulatory  milieu.  It  is  now  possible  to  quantify  the 
geographic  and  recent,  temporal  associations 
among  man's  waste  sources  and  some  of  their 
biological  effects.  Further  elaboration  of  source- 
fate-effects  understanding  with  the  help  of  simple 
models  (e.g.,  indices)  is  often  more  useful  to  man- 
agers than  is  detailed,  piecemeal  quantification  of 
seemingly  intractable  ecosystem  dynamics.  (See 
also  W89-02317)  (Author's  abstract) 


W89-02323 


MULTIDECADE  TREND-MONITORING  PRO- 
GRAM FOR  CHESAPEAKE  BAY,  A  TEMPER- 
ATE EAST  COAST  ESTUARY, 

Environmental     Protection     Agency,     Annapolis, 

MD.  Chesapeake  Bay  Program. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-02324 


COASTAL  MONITORING:  EVALUATION  OF 
MONITORING  METHODS  IN  NARRAGAN- 
SETT  BAY,  LONG  ISLAND  SOUND  AND  NEW 
YORK  BIGHT,  AND  A  GENERAL  MONITOR- 
ING STRATEGY, 

Environmental  Protection  Agency,  Narragansett, 
RI.  Environmental  Research  Lab. 
D.  K.  Phelps,  C.  H.  Katz,  K.  J.  Scott,  and  B. 
Reynolds. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  107-124,  4  fig,  2  tab 
47  ref.  EPA  Contract  68-03-3236. 

Descriptors:  •Environmental  Policy,  *Monitoring, 
'Water  quality,  'Data  collection,  'Coastal  waters, 
Ecosystems,  Narragansett  Bay,  Long  Island 
Sound,  New  York  Bight,  Growth,  Survival,  Popu- 
lation dynamics. 

Biological,  chemical,  and  physical  monitoring 
methods  are  evaluated  and  a  research  strategy  for 
coastal  monitoring  is  presented.  The  purpose  of  the 
strategy  is  to  provide  a  conceptual  model  for  de- 
tecting contaminant-induced  perturbations  of 
marine  systems.  The  proposed  strategy  represents 
a  shift  in  emphasis  from  analysis  of  chemical  con- 
centration to  an  initial  biological  examination  of 
the  effects  of  contaminants  on  marine  organisms. 
Evidence  of  adverse  biological  effects  obtained  in 
this  hierarchical  strategy  would  result  in  the  appli- 
cation of  chemical  and  physical  techniques  to  iden- 
tify the  types  and  sources  of  contaminants.  (See 
also  W89-02317)  (Author's  abstract) 
W89-02325 


'MUSSEL  WATCH' -MEASUREMENTS  OF 
CHEMICAL  POLLUTANTS  IN  BIVALVES  AS 
ONE  INDICATOR  OF  COASTAL  ENVIRON- 
MENTAL QUALITY, 

Woods  Hole  Oceanographic  Institution,  MA. 
Coastal  Research  Center. 

J.  W.  Farrington,  A.  C.  Davis,  B.  W.  Tripp,  D.  K. 
Phelps,  and  W.  B.  Galloway. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  125-139,  3  fig,  2  tab, 
25  ref.  EPA  Contract  68-03-3193. 

Descriptors:  'Bioindicators,  *Bioaccumulation, 
'Monitoring,  'Water  quality,  'Mussels,  'Data  col- 
lection, Ecosystems,  Trace  metals,  Mollusks,  Plu- 
tonium, Polychlorinated  biphenyls,  Tissue  analysis. 

The  utility  of  the  bivalve  sentinel  organism  ap- 
proach to  monitoring  for  some  chemicals  of  envi- 
ronmental concern  in  coastal  and  estuarine  areas 
has  been  evaluated  by  regional  and  national  pro- 
grams and  by  smaller  scale  research  efforts  during 
the  past  15  years.  The  extent  and  severity  of  coast- 
al contamination  by  chemicals  such  as  polychlori- 
nated biphenyls,  chlorinated  pesticides,  trace 
metals,  and  plutonium  has  been  assessed  in  several 
bivalve  sentinel  organism  programs.  Advantages 
and  limitations  of  this  approach  are  presented  and 
discussed  briefly  within  the  context  of  both  nation- 
al and  international  efforts.  (See  also  W89-02317) 
(Author's  abstract) 
W89-02326 


GAS  CHROMATOGRAPHIC  RESIDUE  PAT- 
TERNS OF  TOXAPHENE  IN  FISH  SAMPLES 
FROM  THE  GREAT  LAKES  AND  FROM 
RIVERS  OF  THE  SOUTHEASTERN  UNITED 
STATES, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02328 
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MONITORING  AND  QUALITY  ASSURANCE 
PROCEDURES  FOR  THE  STUDY  OF  REMOTE 
WATERSHED  ECOSYSTEMS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Biological  Sciences. 
R.  Stottlemyer. 

IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  189-198,  1  fig,  3  tab, 
6ref. 

Descriptors:  'Environmental  impact,  'Long-term 
studies,  'Monitoring,  'Data  acquisition,  'Quality 
control,  Watershed  management,  Air  pollution, 
Catchment  basins,  Cycling  nutrients. 

The  advent  of  widespread,  long-term  environmen- 
tal issues  such  as  atmospheric  contaminants  re- 
quires reassessment  of  monitoring  techniques  and 
procedures  to  improve  field  and  laboratory  quality 
assurance.  Mineral  nutrient  budgets  in  mature 
northern  watershed  and  lake  ecosystems  which 
have  widely  varying  inputs  of  atmospheric  con- 
taminants are  under  study.  These  sites  have  been 
little  studied,  so  consistency  and  appropriateness  of 
sampling  procedure  and  analysis  is  critical.  A 
series  of  sampling  and  data  quality  objectives  and 
procedures  have  been  developed.  They  estimate 
the  accuracy  of  field  methods  and  sample  integrity 
and  determine  analytical  bias  and  precision  in  the 
laboratory.  The  system  employs  a  series  of  internal 
and  external  audits  and  relies  heavily  on  existing 
protocols  developed  by  national  monitoring  and 
research  organizations.  (See  also  W89-02317)  (Au- 
thor's abstract) 
W89-02330 


STATEWIDE  GROUNDWATER  QUALITY 
MONITORING  NETWORK  DESIGN, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
W.  K.  Hood,  A.  A.  Myers,  and  D.  L.  Totman. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  205- 
222,  5  fig,  2  tab,  12  ref. 

Descriptors:  'Arizona,  'Groundwater  monitoring, 
'Network  design,  'Aquifers,  'Water  law,  Eco- 
nomic aspects,  Water  resources  development, 
Water  quality  control. 

It  is  recognized  by  federal  and  state  authorities  that 
groundwater  monitoring  activities  do  not  provide 
adequate  data  to  support  informed  and  reasonable 
decisions,  and  that  a  better  approach  to  collecting 
and  using  monitoring  information  is  needed.  Arizo- 
na's Environmental  Quality  Act  (EQA),  adopted  in 
1986,  mandates  that  the  Arizona  Department  of 
Environmental  Quality  (ADEQ)  conduct  ground- 
water monitoring  and  improve  the  fundamental 
activities  of  monitoring  activities  carried  out  by 
agencies  within  the  State.  To  meet  this  challenge, 
ADEQ  has  initiated  the  development  of  a  state- 
wide groundwater  quality  monitoring  strategy. 
ADEQ  is  faced  with  resource  allocation  decisions 
that  must  be  directed  toward  the  achievement  of  a 
cost-effective  monitoring  network  which  will  con- 
tribute to  maximum  protection  of  the  quality  of 
Arizona's  groundwater  resource.  ADEQ's  pro- 
posed approach  and  ongoing  activities  to  develop 
and  implement  a  statewide  groundwater  quality 
monitoring  network  is  presented.  The  strategy  is 
comprised  of  six  phases  that  include  the  definition 
of  monitoring  objectives,  development  of  informa- 
tion data  bases,  evaluation  and  planning,  ground- 
water monitoring  network  design,  implementation, 
and  assessment.  The  program  will  develop  gradu- 
ally and  adjustments  will  be  made  to  the  strategy 
as  knowledge  and  experience  are  gained.  (See  also 
W89-02331)  (Author's  abstract) 
W89-02343 


RANDOM  SURVEY  OF  VOC'S,  PESTICIDES 
AND  INORGANICS  IN  ARIZONA'S  DRINK- 
ING WATER  WELLS, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
S.  B.  Ellingson,  and  M.  B.  Redding. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  223- 
247,  4  fig,  5  tab,  35  ref. 


Descriptors:  'Groundwater  pollution,  'Pesticides, 
'Arizona,  'Pollutant  identification,  'Organic  com- 
pounds, 'Water  supply  systems,  'Drinking  water, 
•Heavy  metals,  'Chlorinated  hydrocarbons,  Water 
chemistry.  Alkaline  water,  Hydrocarbons, 
Aquifers,  Regional  analysis,  Groundwater,  Statisti- 
cal methods. 

A  random  survey  of  public  water  supply  wells  was 
conducted  to  :  (1)  describe  baseline  water  quality 
for  inorganic  and  organic  constituents  in  wells  and 
monitor  30  unregulated  chemicals  with  state 
Action  Levels,  (2)  statistically  project  the  water 
quality  of  Arizona's  drinking  water  wells,  and  (3) 
provide  a  quality  assurance  audit  for  the  anticipat- 
ed state  regulatory  self-monitoring  program.  Well- 
head samples  were  collected  from  permanent  com- 
munity systems  serving  1,000  or  more  people. 
Forty  wells  throughout  the  state  were  tested  from 
July  to  September  1986  and  16  wells  were  resam- 
pled  in  January  1987  to  confirm  initial  results. 
Parameters  included  several  physical  and  chemical 
constituents,  inorganic  and  organic  drinking  water 
contaminants,  and  the  30  unregulated  volatile  or- 
ganic compounds  (VOC's)  and  pesticides  with 
state  Action  Levels.  Most  wells  were  deep  (median 
125.0  m),  contained  hard  water  (200  CaC03/L) 
and  were  low  in  nitrate  (med.  1.91  mg  N/L).  One 
well  exceeded  the  primary  maximum  contaminant 
level  for  arsenic  and  12  surpassed  the  temperature- 
dependent  fluoride  limit.  Four  wells  were  con- 
firmed for  VOC's  and  a  single  well  exhibited  pesti- 
cide contamination.  Trichloroethene  (TCE), 
perchloroethene,  1,1-dichloroethene,  1,2-dichlor- 
oethene,  1,1-dichloroethane,  and  chloroform  were 
consistently  observed  in  addition  to  dibromochlo- 
ropropane  averaged  14  ng/L  in  another  well  and 
did  not  exceed  the  20  ng/L  Action  Level.  Project- 
ing this  13.2%  occurrence  state-wide,  121  commu- 
nity systems  are  estimated  to  contain  detectable 
VOC  and/or  pesticide  contamination.  (See  also 
W89-02331)  (Author's  abstract) 
W89-02344 


RECOGNIZING  PETROLEUM  HYDROCAR- 
BON CONTAMINATION  IN  THE  VADOSE 
ZONE  WITH  PHOTOIONIZATION  DETEC- 
TION SCANNING  OF  FIELD  SAMPLES, 

Pirnie  (Malcolm),  Inc.,  Phoenix,  AZ. 

R.  J.  Brose,  and  J.  T.  Gross. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  365- 

373,  1  fig,  1  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Soil  water, 
'Photoionization  detectors,  'Hydrocarbons, 
'Groundwater  pollution,  'Measuring  instruments, 
'Field  tests,  'Chemical  analysis,  Groundwater 
monitoring,  Aquifers,  Hydrology,  Geohydrology, 
Analytical  methods,  Organic  compounds. 

The  ability  for  rapid  detection  of  petroleum  hydro- 
carbons in  the  vadose  zone  has  become  increasing- 
ly important  as  more  stringent  environmental  regu- 
lations are  developed  and  enforced.  Real  time  field 
data  are  needed  to  avoid  indiscriminate  and  costly 
sampling  and  laboratory  analyses,  to  optimize  the 
amount  of  information  gathered  in  the  field,  and  to 
reduce  the  overall  time  required  to  accurately  di- 
agnose subsurface  contamination.  Photoionization 
detectors  (PID)  afford  the  field  investigator  the 
ability  to  detect  relative  concentrations  of  volatile 
and  semi-volatile  organics  in  air,  soils,  and  ground- 
water samples  during  field  investigations.  Portable 
PID  instruments  are  relatively  easy  and  reliable  to 
use  in  the  field,  and  are  less  expensive  than  many 
other  instrumental  methods.  Data  from  an  investi- 
gation at  a  southwestern  desert  location  illustrate 
the  close  correlation  that  can  be  obtained  between 
field  PID  instrument  readings  and  laboratory  de- 
termined concentrations  of  petroleum  hydrocarbon 
contamination  in  vadose  zone  soils  samples.  PID 
data  reflected  the  accumulation  of  petroleum  hy- 
drocarbons above  a  subsurface  clay  lens  located 
beneath  a  point  source  of  contamination.  (See  also 
W89-02331)  (Author's  abstract) 
W89-02351 


PERFORMANCE  OF  ANALYTICAL  TEST  KITS 
ON  METAL  FINISHING  WASTEWATER  SAM- 
PLES, 


Scientific  Control  Labs.,  Inc.,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02403 


APPLICATION  OF  XAD-4  SOLID  SORBENT 
AND  HPLC  WITH  ELECTROCHEMICAL  DE- 
TECTION TO  THE  ANALYSIS  OF  PHENOLS 
IN  WATER, 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

M.  P.  Maskarinec,  D.  L.  Manning,  and  R.  W. 
Harvey. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA  182613. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  ORNL/TM- 10309,  June  1987.  22p,  2 
fig,  2  tab,  9  ref. 

Descriptors:  'Water  analysis,  'XAD-4  resin, 
'Resins,  'High  performance  liquid  chromatogra- 
phy, 'Phenols,  Chemical  analysis,  Electrochemis- 
try, Chromatography. 

Phenol;  o-,  m-,  and  p-cresols;  2,4,5-  and  2,4,6- 
trichlorophenols;  2,3,4,5-  and  2,3,5,6-tetrachloro- 
phenols;  and  pentachlorophenol  collected  from 
water  samples  by  adsorption  on  XAD-4  cartridges. 
After  elution  with  diethyl  ether  and  returning  to  an 
aqueous  media,  the  phenols  are  determined  by  high 
performance  liquid  chromatography  with  electro- 
chemical detection  (HPLC/EC).  Initial  studies 
demonstrated  that  a  C  sub  18  reverse  phase  column 
could  not  resolve  all  of  these  phenols.  However,  a 
cyclobond  1-beta  column  composed  of  a  cyclodex- 
trin  bonded  to  a  high  purity  silica,  was  able  to 
separate  the  phenols.  An  electrochemical  detector 
with  a  glassy  carbon  electrode  held  at  + 1  V  vs  an 
Ag/AgCl  reference  electrode  allowed  detection 
limits  of  1  micrograms/L  for  phenol  and  5  micro- 
grams/L  for  the  chlorophenols  at  a  signal  to  noise 
ratio  of  3.  (Lantz-PTT) 
W89-02420 


DIRECTORY  OF  PRECIPITATION  MONITOR- 
ING SITES,  NATIONAL  ATMOSPHERIC  DEP- 
OSITION PROGRAM/NATIONAL  TRENDS 
NETWORK  (NADP/NTN). 

National  Acid  Precipitation  Assessment  Program, 
Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-02480 


RESULTS  OF  INTERCOMPARISON  STUDIES 
FOR  THE  MEASUREMENTS  OF  PH  AND  SPE- 
CIFIC CONDUCTANCE  AT  NATIONAL  AT- 
MOSPHERIC DEPOSITION  PROGRAM/NA- 
TIONAL TRENDS  NETWORK  MONITORING 
SITES,  OCTOBER  1981-OCTOBER  1985, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

L.  J.  Schroder,  and  M.  H.  Brooks. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  84-4363,   1987.  22p,  30  fig,  4  tab,  5  ref. 

Descriptors:  'Specific  conductance,  'Hydrogen 
ion  concentration,  'Water  analysis,  'Acid  rain, 
Precision,  Air  pollution,  Water  pollution  sources. 

Ten  intercomparison  studies  to  determine  the  accu- 
racy of  pH  and  specific-conductance  measure- 
ments, using  dilute-nitric  acid  solutions,  were  man- 
aged by  the  U.S.  Geological  Survey  for  the  Na- 
tional Atmospheric  Deposition  Program  and  the 
National  Trends  Network  precipitation  networks. 
These  precipitation  networks  set  quality-control 
goals  for  site-operator  measurements  of  pH  and 
specific  conductance.  The  accuracy  goal  for  pH  is 
plus  or  minus  0.1  pH  unit;  the  accuracy  goal  for 
specific  conductance  is  plus  or  minus  4  microsie- 
mens  per  centimeter  at  25  degrees  Celsius.  These 
intercomparison  studies  indicated  that  an  average 
of  65  percent  of  the  site-operator  pH  measurements 
and  79  percent  of  the  site-operator  specific-con- 
ductance measurements  met  the  quality-control 
goal.  A  statistical  approach  that  is  resistant  to 
outliers  was  used  to  evaluate  and  illustrate  the 
results  obtained  from  these  intercomparisons. 
(USGS) 
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W89-02485 


EFFECTS   OF   HEAVY   METAL   POLLUTION 
ON  EPILITHIC  BACTERIA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02552 


METHODS  FOR  COLLECTION  AND  ANALY- 
SIS OF  AQUATIC  BIOLOGICAL  AND  MICRO- 
BIOLOGICAL SAMPLES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-02568 


GROUNDWATER  PROTECTION  BY  ACCEL- 
ERATED TESTING  OF  ORGANIC  CHEMICAL 
BREAKTHROUGHS  OF  SOIL  BARRIERS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Chemistry. 
J.  D.  Stuart,  and  H.  D.  Luce. 

Available  from  the  National  Technical  Information 
Services,  Springfield,  VA  22161  as  PB88-225776/ 
AS.  Price  codes;  A03  in  paper  copy;  A01  in  micro- 
fiche. Connecticut  Institute  of  Water  Resources, 
Storrs,  Completion  Report,  September  1987.  20p,  4 
fig,  4  tab,  12  ref.  Contract  No.  14-08-0001-G1215. 
Project  No.  USGS  G1215-03. 

Descriptors:  'Groundwater  pollution,  •Ground- 
water protection,  'Organic  chemicals,  'Sorption, 
'Extraction  method,  Groundwater,  Leachate,  Or- 
ganic wastes,  Hazardous  wastes,  Soil  types,  Pollut- 
ant identification. 

It  has  been  estimated  that  over  one-half  of  all 
organic  chemicals  used  as  household  solvents,  de- 
tergents and  cleaners,  as  well  as  a  wide  variety  of 
chemicals  used  in  industrial  processes  are  indis- 
criminately disposed  of  in  landfills.  These  chemi- 
cals have  the  potential  of  leaching  through  the 
soils  beneath  and  down  gradient  of  the  landfill  and 
reaching  the  groundwater.  Houle  and  Long  (See 
W8 1-04489)  have  reported  using  a  series  of  graded, 
sequential  batch  extractions  to  rapidly  determine 
the  ability  of  a  soil  to  remove  inorganic  chemicals 
from  a  leachate.  The  purpose  of  this  research  was 
to  use  Houle  and  Long's  general  method  and  to 
develop  an  accelerated,  laboratory-based  method 
to  evaluate  the  sorption  of  selected,  nonvolatile, 
partially  water  soluble,  organic  chemicals  by  dif- 
ferent types  of  soil.  This  research  has  shown  that  it 
is  feasible  to  use  the  graded,  sequential  batch  ex- 
traction method  to  determine  within  one  day  if  a 
soil  is  effective  in  sorbing  one  or  a  limited  number 
of  organic  compounds.  The  sorption  properties  of 
two  soils,  one  an  Ap  horizon  of  a  Scarboro  mucky, 
loamy  sand  (mixed  mesic,  Histic  Humaquepts)  and 
an  Ap  horizon  of  a  Baldwin  silty  clay,  (fine  mont- 
morillinitic,  thermic  Vertic  Ochraqualf)  were  com- 
pared. For  both  dimethylphthalate  and  dieth- 
ylphthlate,  the  graded,  sequential  batch  extraction 
method  indicated  that  the  mucky,  loamy  sand  re- 
moved lower  amounts  of  these  chemicals  than  did 
clayey  soil.  (Stuart-CT  Univ.) 
W89-02585 


CHROMATOGRAPHIC  APPROACHES  TO 
TRACE  ELEMENT  SPEC1ATION, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Food  Science  and  Agricultural  Chemis- 
try. 

W.  D.  Marshall. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988. 
p  155-182,  95  ref. 

Descriptors:  'Chromatography,  'Trace  elements, 
•Trace  metals,  'Chemical  analysis,  'Atomic  ab- 
sorption spectroscopy,  'Mass  spectrometry,  Gas 
chromatography,  High  performance  liquid  chro- 
matography, Selectivity,  Path  of  pollutants,  Data 
acquisition. 

The  problem  of  trace  element  speciation  becomes 
one  of  resolving  and  determining  a  group  of  ana- 
lytes  whose  only  basis  of  commonality  is  the  pres- 
ence of  the  trace  element  within  their  structure. 


One  successful  approach  to  speciation  has  been  to 
couple  a  chromatographic  step  with  a  detection 
system  which  is  both  very  highly  sensitive  and 
selective  for  the  element  of  interest.  Both  gas  chro- 
matography (GC)  and  high  performance  liquid 
chromatography  (HPLC)  are  popular,  and  the 
most  promising  detectors  are  mass  spectrometric 
(MS)  and  atomic  spectroscopy  (AS)  systems.  The 
limitations  of  the  current  approaches  are  consid- 
ered and  future  directions  are  suggested.  Atomic 
absorption  spectroscopy  and  atomic  emission  spec- 
troscopy are  discussed,  as  well  as  other  detectors. 
Atomic  spectroscopy  offers  several  advantages  in- 
cluding applicability  to  a  wide  range  of  trace  ele- 
ments, very  high  selectivities,  and  very  good  sensi- 
tivities. (See  also  W89-02640)  (VerNooy-PTT) 
W89-02648 


WATER  ANALYSIS:  A  PRACTICAL  GUIDE  TO 
PHYSICO-CHEMICAL,  CHEMICAL  AND  MI- 
CROBIOLOGICAL WATER  EXAMINATION 
AND  QUALITY  ASSURANCE, 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02777 


VOLUNTEER  LAKE  MONITORING  PRO- 
GRAM, 1987.  VOLUME  I:  STATEWIDE  SUM- 
MARY REPORT, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-02869 


TWO  TEST  PROCEDURES  FOR  RADON  IN 
DRINKING  WATER:  INTERLABORATORY 
COLLABORATIVE  STUDY, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 
E.  L.  Whittaker,  J.  D.  Akridge,  and  J.  Giovino. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-197306. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-87/082,  September  1987. 
45p,  6  tab,  7  ref,  6  append.  EPA  Contract  68-03- 
3249. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Drinking  water,  'Radon,  Chemical  analysis, 
Water  analysis,  Comparison  studies. 

Two  analytical  methods  for  the  determination  of 
radon  in  water  were  tested  in  a  multilaboratory 
study  with  28  participating  laboratories.  Eighteen 
laboratories  analyzed  prepared  samples  by  the 
liquid  scintillation  (LS)  method,  and  twelve  labora- 
tories analyzed  the  same  samples  by  the  Lucas  Cell 
(LC)  method.  A  comparison  of  the  grand  averages 
for  the  three  samples  with  the  known  values  for 
those  samples  showed  good  accuracy  for  both 
methods.  The  accuracy  index  was  not  <  94%  for 
any  of  the  three  samples  when  analyzed  by  either 
method.  Test  results  for  the  LS  method  showed 
better  precision  than  test  results  for  the  LC 
method.  The  average  repeatability  (within-labora- 
tory) precision  for  the  LS  method  was  3.6  +  or  - 
3.0%  at  95%  confidence  and  for  the  LC  method  it 
was  6.4  +  or  -  3.8%  at  95%  confidence.  The 
average  reproducibility  (combined  within-  and  be- 
tween-laboratory) precision  for  the  LS  method 
was  10.2  +  or  -  4.2%  at  95%  confidence  and  for 
the  LC  method  it  was  17.6  +  or  -  4.2%  at  95% 
confidence.  (Author's  abstract) 
W89-02956 


SIMPLIFIED  LABORATORY  PROCEDURES 
FOR  DO  DETERMINATION  (APHA/AWWA/ 
WPCF  METHOD), 

Lenox  Inst,  for  Research,  Inc.,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02958 


DEUTERIUM  ISOTOPE  COMPOSITION  OF 
PALAEOINFILTRATION  WATERS  TRAPPED 
IN  SPELEOTHEMS, 

Institute    of    Physics    and    Nuclear    Techniques, 

Krakow  (Poland). 

K.  Rozanski. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  DE88-700609. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  IAEA-R-3660-F,  May  1987.  Final 
Report  for  the  Period  1  December  1984  -  30  No- 
vember 1986.  4p,  5  ref. 

Descriptors:  'Deuterium,  'Radioisotopes,  'Pollut- 
ant identification,  'Caves,  Thorium  radioisotopes, 
Uranium,  radioisotopes,  Geochemistry. 

Analytical  and  methodological  aspects  of  com- 
bined isotope  investigations  of  carbonate  cave  de- 
posits are  thoroughly  discussed  in  the  report. 
Weight  is  put  on  isotope  analyses  of  fluid  inclu- 
sions (d  and  18-0  content)  extracted  from  speleoth- 
ems  of  known  age.  Dating  was  done  by  the  230- 
Th/234-U  ratio  method.  Isotopic  analyses  of  spe- 
leothems  originating  from  European  caves  allowed 
some  important  conclusions  to  be  formulated  re- 
garding past  climatic  and  environmental  conditions 
prevailing  over  the  European  continent  during  the 
last  300,000  yrs:  (a)  gamma-D  values  of  fluid  inclu- 
sions suggest  a  remarkable  constancy  of  the  heavy- 
isotope  content  of  European  palaeoinfiltration 
waters  recharged  during  interglacial  periods,  (b)  a 
climate-induced,  long-term  changes  in  isotopic 
composition  of  precipitation  and  surface  air  tem- 
perature over  Europe  can  be  characterized  by  the 
deuterium  gradient  of  about  1.4  parts/thousand,  an 
apparent  constancy  of  the  continental  gradient  in 
deuterium  content  of  European  palaeoinfiltration 
waters  as  judged  from  the  fluid  inclusion  data 
suggests  that  atmospheric  circulation  over  Europe 
did  not  undergo  substantial  changes  for  at  least 
300,000  years.  (Author's  abstract) 
W89-02981 


MONITORING  AND  SURVEILLANCE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02991 


ANALYSIS  OF  BIOMONITORING  TECH- 
NIQUES TO  SUPPLEMENT  EFFLUENT 
GUIDELINES. 

Energetics,  Inc.,  Columbia,  MD. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-005361. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/PE/16036-T1,  November  18, 
1985.  Final  Report.  83p,  4  fig,  4  tab,  50  ref,  5 
append.  DOE  Contract  DE-AC01-84PE16036. 

Descriptors:  'Water  quality  control,  'Standards, 
'Monitoring,  Water  sampling,  Bioassay,  Biological 
studies,  Toxicity,  Legislation. 

EPA's  position  on  biomonitoring  strategies,  the 
applicability  and  limitations  of  these  strategies,  and 
potential  alternatives  to  biomonitoring,  are  re- 
viewed. Clean  Water  Act  of  1985  amendments  is  to 
require  states  to  implement  progressive  programs 
of  toxic  pollutant  load  reduction  where  BAT  is  not 
sufficient  to  meet  state  water  quality  standards  and 
support  public  health  and  water  quality  objectives 
of  the  Act.  This  is  reflected  in  a  greater  depend- 
ence upon  bioassay  and  monitoring  techniques  as  a 
means  of  determining  the  quality  of  waters.  The 
use  of  toxicity  bioassays  in  water  pollution  control 
studies  has  become  increasingly  popular  as  an  ap- 
proach to  assessing  water  quality.  Briefly,  a  toxici- 
ty bioassay  is  a  procedure  that  uses  living  orga- 
nisms to  test  the  effects  of  chemical  substances. 
There  are  a  variety  of  ways  to  use  a  bioassay, 
including  the  following:  to  determine  the  relative 
toxicities  of  two  or  more  chemicals;  to  assess  toler- 
ances of  aquatic  organisms  to  different  substances; 
and  to  determine  whether  or  not  water  with  cer- 
tain characteristics  is  suitable  for  assorted  aquatic 
species.  The  two  most  widely  used  types  of  toxici- 
ty bioassays  are  the  static  and  the  flow-through.  A 
flow-through  toxicity  test  is  often  conducted  using 
a  diluter  system  and  a  continuous  feed  of  effluent 
and  dilution  water.  A  static  toxicity  test  is  conduct- 
ed in  test  chambers,  without  a  serial  diluter  deliv- 
ery system,  into  which  etfluent  and  diluent  are 
added  manually.  Only  one  test  sample  is  added  at 
the  beginning  of  the  test.  A  renewal  toxicity  test 
uses  the  same  delivery  system  as  a  static  test  but 
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the  test  solutions  are  changed  on  a  predetermined 

schedule.  (Lantz-PTT) 

W89-02994 


CRITICAL  ASSESSMENT  OF  THE  'DYNAMIC 
DAPHN1A  TEST'  (KRITISCHE  BETRACH- 
TUNG     DES     'DYNAMISCHEN     DAPHNIEN 

TESTS'), 

Bayer  A.G.,  Leverkusen  (Germany,  F.R.).  Plastics 

and  Coatings  Div. 

N.  Caspers. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWAGAQ,  Vol.  21,  No.  4,  p   152-154,  August 

1988.  2  fig,  1  tab,  7  ref.  English  summary. 

Descriptors:  'Water  quality  control,  'Bioindica- 
tors,  'Monitoring,  'Daphnia,  Testing  procedures, 
Dynamic  daphnia  test,  Wastewater,  Natural 
waters. 

The  prototype  of  the  Dynamic  Daphnia  tests 
system  was  first  introduced  in  1978  as  'an  automat- 
ic means  for  monitoring  natural  and  waste  waters'. 
The  second-  generation  apparatus',  as  it  has  been 
marketed  since  early  1987,  in  based  on  the  follow- 
ing measurement  principle:  Under  free-flowing 
conditions,  juvenile  daphnia  of  selected  size  and 
condition  in  two  test  chambers  (or  a  test  and  a 
reference  chamber)  are  exposed  to  the  influence  of 
test  waters  (e.g.,  wastewater,  cooling  water,  natu- 
ral water).  When  a  certain  level  of  hyperactivity 
(an  indicator  of  the  onset  of  stress)  is  exceeded,  an 
alarm  is  automatically  tripped.  A  difficulty  is  en- 
countered even  in  setting  up  the  apparatus-the 
establishment  of  the  basic  parameters,  e.g.,  the 
normal  swimming  behavior  of  a  daphnia  popula- 
tion, or  the  normal  reaction  of  daphnia  in  chronic 
or  subchronic  toxicity  tests,  for  example,  in  a 
gradually-increasing  (by  a  factor  of  over  1000) 
concentration  of  1,  2-dichlorethane  there  was  no 
marked  alteration  in  the  activity  behavior  of  juve- 
nile daphnia.  Investigation  under  reproducible  lab- 
oratory conditions  has  shown  that  this  test  system 
has  conceptual  and  methodological  weaknesses. 
The  overriding  weak  points  of  the  'Dynamic 
Daphnia  Test'  place  in  question  its  usability  as  a 
continuously-operating,  dependable  system  for 
water/wastewater/receiving  water  monitoring. 
For  the  quick  detection  and  quantitative  determi- 
nation of  undesirable  substances  in  the  milligram 
range,  more  suitable  analytical  procedures  are 
available.  (Friedmann-PTT) 
W89-03046 


NEW  SYSTEM  OF  SEEPAGE  SAMPLING  FOR 
THE  DETERMINATION  OF  VOLATILE  OR- 
GANIC SUBSTANCES  (NEUES  SYSTEM  DER 
SICKERWASSERGEWINNUNG  ZUR  BESTEV1- 
MUNG        LEICHTFLUCHTIGER        ORGAN- 
ISCHER  SPURENSTOFFE), 
Technische  Univ.,  Munich  (Germany,  F.R.).  Lehr- 
stuhl  fuer  Hydrogeologie  and  Hydrochemie. 
J.  Straub,  P.  Udluft,  and  L.  Weil. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWAGAQ,  Vol.   21,  No.  4,  p   155-157,  August 
1988.  3  fig,  4  ref.  English  summary. 

Descriptors:  *  Pollutant  identification,  'Seepage, 
•Sampling,  'Organic  compounds,  On-site  investi- 
gations, Laboratories. 

In  the  seepage  sampling  of  volatile  organic  com- 
pounds with  suction  cups,  problems  arise  because 
the  volatile  substances  degas  in  the  vacuum-bottle 
or  sample-bottle.  Therefore,  a  sample  collecting 
apparatus  was  constructed,  which  is  a  closed 
system  to  prevent  degassing  by  collecting  the 
sample  in  a  gastight  glass  syringe.  Laboratory  ex- 
periments showed  that  the  apparatus  is  tight  even 
under  high  pressure.  A  degassing  of  volatile  sub- 
stances could  not  be  found.  (Author's  abstract) 
W89-03047 


DETERMINATION  OF  METALS  WITH  ICP- 
AES  IN  COMPARISON  TO  THE  AAS,  PHO- 
TOMETRY, AND  MILLIVAL-BALANCE  OF 
THE  ANIONS  (DIE  METALLBESTIMMUNG 
MIT  DER  ICP-AES  IM  VERGLEICH  ZUR  AAS, 
PHOTOMETRIE  UND  ANIONEN-MILLIVAL- 
BILANZ), 


Landesamt  fuer  Wasserwirtschaft  Rheinland-Pfalz, 
Mainz  (Germany,  F.R.). 

J.  Grohme,  M.  Muller,  D.  Rinne,  and  M.  Rogge. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung, 
ZWAGAQ,  Vol.  21,  No.  4,  p   158-163,  August 
1988.  9  fig,  4  tab,  13  ref.  English  summary. 

Descriptors:  'Pollutant  identification,  'Heavy 
metals,  'Trace  elements,  'Groundwater  pollution, 
'Photometry,  'Spectrometry,  Statistical  analysis, 
Spectral  analysis,  Potassium,  Sodium,  Magnesium, 
Calcium,  Manganese,  Iron,  Silicon,  Comparison 
studies. 

The  elements  K,  Na,  Mg,  Ca,  Mn,  Fe,  and  Si  were 
determined  in  more  or  less  contaminated  ground- 
water by  atomic  emission  spectrometry  with  ICP. 
Each  determination  was  repeated  by  atomic  ab- 
sorption spectrometry  and  in  the  case  of  silicon  by 
a  photometric  method.  These  pairs  of  values  were 
examined  by  an  orthogonal  regression  analysis  due 
to  their  equal  value.  Beside  an  arbitrary  view  about 
the  equivalence,  a  new  statistical  test  was  devel- 
oped. Both  tests  show  no  differences  in  the  analyti- 
cal values  between  the  different  analytical  meth- 
ods. In  addition,  the  millival  balances  of  AAS  and 
AES  were  compared  with  the  corresponding  milli- 
val balances  of  the  anions.  The  degree  of  agree- 
ment good  and  in  the  case  of  the  ICP-AES  very 
good.  (Author's  abstract) 
W89-03048 


DETERMINATION  OF  TRACES  OF  THALLI- 
UM IN  VARIOUS  MATRICES, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium).  Community  Bureau  of  Reference. 
B.  Griepink,  M.  Sager,  and  G.  Tolg. 
Pure  and  Applied  Chemistry  PACHAS,  Vol.  60, 
No.  9,  p  1425-1436,  September  1988.  12  tab,  83  ref. 

Descriptors:  'Trace  Metals,  'Thallium,  'Spec- 
trometry, 'Chemical  analysis,  'Water  analysis, 
Atomic  absorption  spectrophotometry,  Trace 
levels,  Emission  spectroscopy,  Voltammetry. 

This  report  to  the  International  Union  of  Pure  and 
Applied  Chemistry  (IUPAC)  Commission  on  Mi- 
crochemical  Techniques  and  Trace  Analysis,  gives 
recommendations  for  the  digestion,  preconcentra- 
tion,  and  determination  of  thallium  in  various  mat- 
rices including  natural  waters,  body  fluids,  biotic 
materials,  and  geological  samples.  The  analytical 
techniques  considered  include  spectrophotometry, 
flame  atomic  absorption  spectrophotometry 
(FAAS),  graphite  furnace  atomic  absorption  spec- 
trophotometry, emission  spectrometry  and  voltam- 
metry. The  determination  of  Tl  from  most  matrices 
at  the  microgram/1  level  is  relatively  simple,  for 
which  FAAS  is  the  method  to  be  recommended.  A 
universal  analytical  procedure  for  Tl  at  the  nano- 
gram/g  level  does  not  yet  exist,  although  this  level 
is  common  in  most  environmental  matrices.  Some 
recommendations  are  presented  for  favorable  com- 
binations of  methods  suited  for  certain  types  of 
matrices  at  this  detection  limit.  (Sand-PTT) 
W89-03067 


EXTRACTION,  CLEAN-UP  AND  GROUP  SEP- 
ARATION TECHNIQUES  IN  ORGANOCH- 
LORINE  TRACE  ANALYSIS, 

Marine  Lab.,  Aberdeen  (Scotland). 

D.  E.  Wells. 

Pure  and  Applied  Chemistry  PACHAS,  Vol.  60, 

No.  9,  p  1437-1448,  September  1988.  2  tab,  102  ref. 

Descriptors:  'Pesticides,  'Chlorinated  hydrocar- 
bons, 'Chemical  analysis,  'Trace  levels,  'Haloge- 
nated  pesticides,  'Water  analysis,  'Water  polution 
sources,  Air  pollution,  Fly  ash,  Biocides,  Sludge, 
Soil,  Sediments,  Gas  chromatography,  Mass  spec- 
trometry. 

This  report  to  the  International  Union  of  Pure  and 
Applied  Chemistry  (IUPAC)  Commission  on  Mi- 
crochemical  Tecniques  and  Trace  Analysis,  Work- 
ing Party  on  Organic  Trace  Analysis,  critically 
reviews  and  gives  recommendations  for  the  isola- 
tion/extraction and  subsequent  clean-up  stages  of 
analysis  of  persistent  halogenated  hydrocarbons, 
related  pesticides  and  biocides  which  occur  at 
trace   levels   in    the   environment.    Protocols   are 


given  for  the  sampling,  clean-up  and  separation 
techniques  for  residue  analysis,  prior  to  analysis  by 
gas  chromatography  or  gas  chromatography-mass 
spectrometry,  in  air  samples  (fly  ash),  water,  solids 
(sewage  sludge,  sediments,  soils),  plant  materials, 
body  tissue  and  fluids,  and  mild,  oil  and  fats.  (Sand- 
PTT) 
W 89-03068 


BIOCHEMICAL  TESTING  OF  GROUNDWAT- 
ER, 

Stadtwerke  Mainz  AG.  (Germany,  F.R.). 

U.  Obst,  and  A.  Holzapfel-Pschorn. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p  101-107,  1988.  5  tab,  15  ref. 

Descriptors:  'Toxicity,  'Groundwater,  'Biochemi- 
cal tests,  'Microorganisms,  'Biomass,  Groundwat- 
er pollution,  Water  treatment,  Biological  treat- 
ment, Enzymes,  Organic  compounds,  Surface 
water. 

Several  biochemical  methods  for  easy  testing  of 
the  microbial  turnover  activity,  the  microbial  bio- 
mass, and  toxic  effects  of  pollutants  are  presented. 
These  methods  are  simple,  quick,  and  cheap  and 
can  be  performed  in  any  laboratory  with  standard 
equipment.  They  consist  of  photometric  or  fluoro- 
metric  determinations  of  various  enzymes,  the  elec- 
tron transport  system,  and  DNA.  Some  examples 
show  correlation  between  enzymatic  activities  and 
organic  compounds,  between  enzymatic  activities 
and  biomass,  and  the  influences  of  surface  water  on 
groundwater  and  biological  water  treatment.  The 
application  of  these  tests  is  proposed  for  samples  of 
the  whole  water  cycle  in  order  to  get  more  infor- 
mation supplementary  to  classical  biological  and 
chemical  investigations.  (Author's  abstract) 
W89-03085 


UTILITY  OF  SOLUBLE  REACTIVE  PHOS- 
PHORUS MEASUREMENTS  IN  GREAT 
LAKES  SURVEILLANCE  PROGRAMS:  A  SUM- 
MARY, 

National   Oceanic   and   Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
J.  Bariac,  and  R.  J.  Allan. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  3,  p  377-379,  1988.  20  ref. 

Descriptors:  'Phosphorus,  'Oligotrophic  lakes, 
'Great  lakes,  'Pollutant  identification,  'Monitor- 
ing, Phosphorus  compounds,  Lakes,  Review,  Data 
interpretation,  Chemical  analysis. 

This  report  summarizes  the  findings  and  conclu- 
sions of  a  special  workshop  convened  by  the  Na- 
tional Water  Research  Institute  at  Burlington,  On- 
tario, to  review  differences  in  opinion  regarding 
the  utility  and  continuation  of  soluble  reactive 
phosphorus  (SRP)  measurements  in  the  Great 
Lakes  surveillance  programs.  SRP  measurements 
were  discussed  taking  into  account  recent  develop- 
ments in  understanding  the  role  of  phosphorus  in 
bacterial  and  algal  nutrition,  phosphorus  utiliza- 
tion, and  phosphorus  turnover  times.  The  work- 
shop concluded  that  SRP  is  an  acceptable  measure 
of  dissolved  bioavailable  phosphorus  when  con- 
centrations are  significantly  above  detection  limits, 
and  recommended  continuation  of  SRP  measure- 
ments on  surveillance  cruises  until  a  better  alterna- 
tive is  developed.  (Author's  abstract) 
W89-03180 


ULTRA-TRACE-LEVEL  DETERMINATION  OF 
COBALT,  CHROMIUM,  AND  HYDROGEN 
PEROXIDE  BY  LUMINOL  CHEMILUMINES- 
CENCE  DETECTED  WITH  A  CHARGE-COU- 
PLED DEVICE, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03181 


CONTINUOUS  FLOW  DETERMINATION  OF 
CARBON  DIOXIDE  IN  WATER  BY  MEM- 
BRANE SEPARATION-CHEMILUMINESCENT 
DETECTION, 


J 


87 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Osaka  Prefectural  Univ.,   Sakai  (Japan).   Lab.  of 

Environmental  Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03182 


SCALED  CHRYSOPHYTES  (CHRYSOPHY- 
CEAE)  AS  INDICATORS  OF  PH  IN  SUDBURY, 
ONTARIO,  LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 
Aquatic  Research  Centre. 
S.  S.  Dixit,  A.  S.  Dixit,  and  R.  D.  Evans. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,    Vol.   45,   No.    8,   p    1411-1421, 
August  1988.  5  fig,  5  tab,  40  ref. 

Descriptors:  *Chrysophyta,  *Acid  rain  effects, 
•Lake  sediments,  'Limnology,  'Ontario,  'Hydro- 
gen ion  concentration,  'Acidic  water,  'Bioindica- 
tors,  Lakes,  Regression  analysis,  Paleolimnology, 
Mathematical  studies,  Heavy  metals,  Aquatic  pop- 
ulations. 

Surface  sediment  chrysophytes  (Chrysophyceae) 
of  30  Sudbury,  Ontario,  lakes  were  analyzed  to 
investigate  the  relationship  of  these  algal  microfos- 
sils  with  the  limnological  characteristics  of  the 
study  lakes.  The  distribution  of  the  majority  of 
common  chrysophyte  taxa  is  correlated  closely 
with  lake  water  pH,  pH-related  factors,  or  both. 
Chrysodidymus  synuroideus,  Synura  echinulata, 
Mallomonas  hamata,  M.  acaroides  var.  muskokana, 
and  Chrysosphaerella  longispina  appear  to  be  indi- 
cators of  strongly  to  moderately  acidic  waters 
whereas  M.  pseudocoronata  and  M.  caudata  are 
indicators  of  circumneutral  to  alkaline  waters. 
Using  multiple  regression  of  pH  indicator  chryso- 
phyte assemblages  against  the  measured  lake  pH,  a 
calibration  equation  was  developed  to  compute 
chrysophyte-inferred  pH.  Chrysophyte-inferred 
pH  values  were  closely  related  with  measured  lake 
water  pH  (r  squared  =  0.72).  It  is  indicated  that  in 
the  absence  of  historical  pH  data,  stratigraphic 
analysis  of  scaled  chrysophytes  would  provide 
useful  information  about  the  history  of  lake  acidifi- 
cation in  the  Sudbury  area.  There  is  some  indica- 
tion that  high  metal  concentrations,  in  addition  to 
pH,  may  influence  chrysophycean  species  distribu- 
tion in  acidic  lakes.  (Author's  abstract) 
W89-03227 


NEW  POROUS  POLYMER  FOR  OFF-LINE 
PRECONCENTRATION  OF  CHLOROPHEN- 
OLS  FROM  WATER, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 
Inst,  of  Chemistry. 

J.  Gawdzik,  B.  Gawdzik,  and  U.  Czerwinska-Bil. 
Chromatographia  CHRGB7,  Vol.  25,  No.  6,  p  504- 
506,  June  1988.  1  fig,  2  tab,  19  ref. 

Descriptors:  'Polymers,  'Chromatography, 
'Wastewater  analysis,  Wastewater  treatment, 
•Water  analysis,  Phenols,  Copolymerization,  Pre- 
concentration. 

A  new  porous  polymer  obtained  by  the  copoly- 
merization of  two  cross-linking  agents  (1,4-dimeth- 
acryloyloxymethyl  naphthalene  and  divinylben- 
zene)  was  used  for  the  off-line  preconcentration  of 
chlorophenols  from  water  solutions  by  solid-phase 
extraction.  In  order  to  establish  its  applicability  to 
preconcentration  the  recoveries  and  breakthrough 
volumes  of  phenol,  (2,3-chlorophenols;  2,4-dichlor- 
ophenols  and  2,4,6-trichlorphenol)  were  studied. 
The  recoveries  were  compared  with  those  ob- 
tained for  chemically  bonded  phases  containing 
hexyl  and  octadecyl  groups.  Comparing  the  recov- 
ery values  of  chlorophenols  on  these  materials 
from  aqueous  solutions  containing  2  microg  per  ml 
of  each  compound,  it  can  be  seen  that  the  copoly- 
merization gives  yields  about  100%.  The  results 
show  that  short  precolumns  containing  this  copol- 
ymer can  be  successfully  used  in  the  preconcentra- 
tion of  chlorophenols  from  waste  water.  (Miller- 
PTT) 
W89-03286 


CAPILLARY  GAS  CHROMATOGRAPHIC  DE- 
TERMINATION OF  AMITROLE  IN  WATER 
WITH  ALKALI  FLAME  IONIZATION  DETEC- 
TION, 


Centraal    Inst,    voor    Voedingsonderzoek    TNO, 
Zeist  (Netherlands).  Toxicological  Analysis  Dept. 
J.  M.  van  der  Poll,  M.  Vink,  and  J.  K.  Quirijns. 
Chromatographia  CHRGB7,  Vol.  25,  No.  6,  p  511- 
514,  June  1988.  4  fig,  1  tab,  9  ref. 

Descriptors:  'Gas  liquid  chromatography,  'Water 
analysis,  'Pollutant  identification,  'Pesticides, 
'Amitrole,  Alkali  flame  ionization  detection, 
Groundwater,  Groundwater  pollution. 

A  method  to  reach  a  very  low  detection  limit 
necessary  to  determine  pesticides  in  groundwater 
and  drinking  water  is  presented.  Specifically,  a 
capillary  gas-liquid  chromatographic  method  with 
alkali  flame  ionization  detection  is  described  for 
the  determination  of  amitrole  in  water  samples. 
The  method  is  based  on  the  acetylation  of  the 
amitrole  with  acetic  anhydride.  The  limit  detection 
is  about  0.1  microg  per  1  of  water.  The  average 
recovery  in  groundwater  is  97%.  (Miller-PTT) 
W89-03287 


IMPAIRMENT  OF  MOBILITY  AND  DEVEL- 
OPMENT IN  FRESHWATER  SNAILS  (PHYSA 
FONTINALIS  AND  LYMNAEA  STAGNALIS) 
CAUSED  BY  HERBICIDES, 

Gesamthochschule  Kassel  (Germany,  F.R.).  Fach- 

bereich  19  -  Biologie,  Chemie. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03290 


ANALYSIS  OF  VOLATILE  HALOGENATED 
HYDROCARBONS  ON  THE  PPQ  SCALE, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Radiochemie 
und  Angewandte  Physikalische  Chemie. 
M.  Huber,  G.  Estermann,  and  G.  Bonn. 
Fresenius    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,  Vol.  331,  No.  5,  p  486-489,  July  1988.  6 
fig,  1  tab,  13  ref. 

Descriptors:  'Hydrocarbons,  'Gas  chromatogra- 
phy, 'Drinking  water,  'Water  analysis,  'Water 
analysis,  'Chemical  analysis,  'Pollutant  identifica- 
tion, 'Separation  techniques,  Headspace,  Drinking 
water,  Milk. 

The  sensitivity  of  headspace  gas  chromatography 
with  electron  capture  detection  was  investigated 
for  routine  measurement  at  the  parts  per  quadril- 
lion level  both  in  aqueous  samples  and  other  bio- 
logical matrices.  The  mixtures  of  halogenated  hy- 
drocarbon standards  were  prepared  from  analytical 
grade  chemicals  and  dissolved  in  deionized  and 
preheated  water.  For  all  samples,  including  drink- 
ing water,  mother's  milk,  beer,  contamination  was 
carefully  avoided,  and  each  experiment  was  car- 
ried out  in  triplicate.  The  separation  of  volatile 
hydrocarbons  by  use  of  the  headspace  technique 
was  optimized  with  regard  to  the  stationary  phase 
and  temperature  programming  to  achieve  separa- 
tions within  as  short  a  period  of  time  as  possible 
and  thus  enable  use  of  the  method  in  routine  envi- 
ronmental analysis.  Halogenated  hydrocarbons 
could  be  determined  in  various  biological  matrices 
by  headspace  chromatography  and  either  mass 
spectrometric  or  electron  capture  detection.  Since 
no  time-consuming  sample  pretreatment  is  neces- 
sary, the  method  chosen  is  suited  for  routine  use, 
the  most  important  compounds  being  analyzable 
within  6  minutes.  (Miller-PTT) 
W89-03301 


COMPARATIVE  STUDY  OF  DIFFERENT 
TECHNIQUES  FOR  NITRATE  DETERMINA- 
TION IN  ENVIRONMENTAL  WATER  SAM- 
PLES, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
N.  Raikos,  K.  Fytianos,  C.  Samara,  and  V. 
Samanidou. 

Fresenius  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  331,  No.  5,  p  495-498,  July  1988.  5 
tab,  13  ref. 

Descriptors:  'Water  analysis,  'Nitrates,  'Pollutant 
identification,  'Spectrophotometry,  Comparison 
studies,  Cadmium  reduction  method. 

Three  different  methods  for  nitrate  determination 
in  environmental  samples  were  compared.  The  in- 


fluences of  Cl(-),  N02(-),  Fe(  +  2)  and  Fe(  +  3)  in 
different  concentrations  were  also  investigated. 
From  the  data  obtained,  it  is  concluded  that  the 
cadmium  reduction  method  is  the  most  suitable  for 
every  type  of  environmental  water  samples, 
whereas  the  electrode  screening  method  suffers 
from  many  interferences  and  is  not  suitable  for  any 
type  of  sample.  The  direct  spectrophotometric 
method  has  been  found  to  be  applicable  mostly  for 
fresh  water  samples.  (Author's  abstract) 
W89-03302 


DETERMINATION  OF  TIN  IN  ENVIRON- 
MENTAL SAMPLES  BY  GRAPHITE  FURNACE 
ATOMIC  ABSORPTION  AND  INDUCTIVELY 
COUPLED  PLASMA-MASS  SPECTROMETRY, 

Toronto  Univ.  (Ontario).  Dept.  of  Geology. 
A.  Brzezinska-Paudyn,  and  J.  C.  van  Loon. 
Fresenius  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  331,  No.  7,  p  707-712,  August 
1988.  3  fig,  8  tab,  15  ref.  National  Science  and 
Engineering  Research  Council  Canada  grant  no. 
A2689  and  the  Ontario  Ministry  of  the  Environ- 
ment project  no.  207RR. 

Descriptors:  'Pollutant  identification,  'Tin, 
'Tissue  analysis,  'Water  analysis,  'Spectroscopy, 
Atomic  absorption  spectrophotometry,  Inductively 
coupled  plasma-mass  spectrophotometry. 

Methods  for  the  determination  of  total  tin  in  envi- 
ronmental samples  (waters,  animal  tissue,  plant  ma- 
terial, sediments  and  coal  fly  ash),  by  graphite 
furnace  absorption  spectrometry  and  inductively 
coupled  plasma-mass  spectrometry  have  been  de- 
veloped. Noble  metals  (Ag,  Au,  Pd,  Pt,  Rh)  were 
studied  under  reducing  conditions  as  matrix  modi- 
fiers for  the  determination  of  tin  by  graphite  fur- 
nace absorption  spectrometry.  The  maximum 
ashing  temperature  (1400  C),  highest  sensitivity, 
and  the  best  absolute  detection  limit  (4  pg)  were 
achieved  when  Pd  was  used  in  the  presence  of 
hydroxylamine  hydrochloride.  The  achievable  sen- 
sitivity depended  strongly  on  the  chemical  compo- 
sition of  the  matrix.  Both  graphite  furnace  absorp- 
tion spectrometry  and  inductively  coupled  plasma- 
mass  spectrometry  appeared  to  be  equally  sensitive 
techniques  for  the  direct  determination  of  tin  in 
waters,  though  inductively  coupled  plasma-mass 
spectrometry  was  a  more  convenient  and  sensitive 
technique  for  the  determination  of  tin  in  digested 
biological  and  geological  materials.  (Author's  ab- 
stract) 
W89-03303 


ACUTE  TOXICITY  AND  BEHAVIORAL  EF- 
FECTS OF  ACRYLATES  AND  METHACRY- 
LATES  TO  JUVENILE  FATHEAD  MINNOWS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-03313 


PESTICIDES  IN  FISH  TISSUE  AND  WATER 
FROM  TUTTLE  CREEK  LAKE,  KANSAS, 

Kansas  Dept.  of  Health  and  Environment,  Topeka. 

Div.  of  Environment. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03317 


COMPARISON  OF  FLOW-THROUGH  AND 
TOWED  FLUOROMETERS  FOR  MEASURING 
OIL  CONCENTRATIONS  IN  THE  SEA, 

Warren  Spring  Lab.,  Stevenage  (England). 

N.  Hurford,  I.  Buchanan,  R.  J.  Law,  and  P.  M. 

Hudson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-202973. 

Price  codes:  E04  in  paper  copy,  E04  in  microfiche. 

13p,  5  fig,  2  tab,  6  ref. 

Descriptors:  'Oil  spills,  'Monitoring,  'Path  of  pol- 
lutants, 'Water  quality  control,  'Oil  pollution, 
Fluorometry,  Oil  slicks,  Fate  of  pollutants,  Water 
quality. 

A  comparison  is  made  between  two  techniques  for 
the  continuous  measurement  of  subsurface  concen- 
trations of  oil;  one  using  a  flow-through  fluorome- 
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ter  and  the  other  a  towed,  submersible  fluorome- 
ter.  The  performance  of  the  two  instruments  was 
compared  during  a  field  trial  carried  out  by 
Warren  Spring  Laboratory  and  the  Fisheries  Labo- 
ratory. Both  instruments  were  found  to  give  very 
similar  outputs  beneath  both  non-dispersed  and 
chemically  dispersed  oil  slicks  The  trial  showed 
that  the  choice  of  instrument  wi..  s  dependent  on 
the  intended  application.  The  flow-through  fluo- 
rometer  is  the  preferred  instrument  for  measuring 
concentrations  beneath  experimental  oil  spills 
whereas  the  towed  fluorometer  is  more  suitable  for 
water  quality  studies.  (Author's  abstract) 
W89-03329 


5B.  Sources  Of  Pollution 


FATE  OF  4,6-DINITRO-O-CRESOL  IN  MUNIC- 
IPAL ACTIVATED  SLUDGE  SYSTEMS, 

Environmental     Protection    Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For   primary   bibliographic   entry   see   Field    5D. 
W89-02296 


EFFECTS  OF  ATMOSPHERIC  POLLUTANTS 
ON  FORESTS,  WETLANDS  AND  AGRICUL- 
TURAL ECOSYSTEMS. 

Springer-Verlag,  New  York.  Proceedings  of  the 
NATO  Advanced  Research  Workshop  on  Effects 
of  Acidic  Deposition  on  Forests,  Wetlands,  and 
Agricultural  Ecosystems  held  at  Toronto,  Canada, 
May  12-17,  1987.  652p.  Edited  by  T.C.  Hutchinson 
and  K.  M.  Meema. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
*Air  pollution,  'Water  pollution  sources,  'Chemis- 
try of  precipition,  'Forests,  'Wetlands,  'Air  pollu- 
tion effects,  Sulfur  dioxide,  Ozone,  Fog,  Particu- 
late matter,  Heavy  metals,  Soil  chemistry,  Soil 
contamination,  Peat  soils. 

The  purpose  of  the  NATO  Advanced  Research 
Workshop,  Toronto,  Canada,  1985,  was  to  provide 
'state  of  the  art'  reports  on  knowledge  of  the 
sensitivities  and  responses  of  forests,  wetlands  and 
crops  to  airborne  pollutants.  These  pollutants  in- 
cluded acidic  deposition,  heavy  metal  particulates, 
sulfur  dioxide,  ozone,  nitrogen  oxides,  acid  fogs 
and  mixtures  of  these.  The  objective  of  the  work- 
ing groups  of  the  Workshop  was  to  provide  writ- 
ten statements  of  consensus  of  what  is  known, 
what  is  unknown,  and  what  needs  to  be  known  in 
the  following  areas:  (1)  the  responses  of  forests  to 
airborne  pollutants,  with  particular  consideration 
of  the  possible  role  of  air  pollutants  in  the  problem 
of  forest  decline  and  tree  dieback  now  occurring 
widely  in  Europe,  uplands  of  eastern  U.S.,  and  the 
sugar  maple-dominated  forests  of  Quebec,  Ontario 
and  New  Brunswick,  Canada;  (2)  the  responses  of 
soils  and  soil  microbial  populations  to  atmospheric 
inputs,  especially  acidic  pollutants,  as  well  as  the 
nature  and  chemistry  of  soil  acidification  process- 
es; (3)  the  responses  of  crop  plants  and  agro- 
ecosystems  to  air  pollution,  especially  gaseous  pol- 
lutants and  acid  rain;  and  (4)  the  response  of  wet- 
lands and  peatlands  to  atmospheric  pollutants,  with 
special  consideration  of  the  sensitivity  of  wetland 
species  to  changes  in  the  acidity  and  chemical 
status  of  wet  and  dry  deposition.  (See  W89-02305 
thru  W89-02316)  (Friedmann-PTT) 
W89-02304 


CONSEQUENCES  OF  CLOUD  WATER  DEPO- 
SITION ON  VEGETATION  AT  HIGH  ELEVA- 
TION, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

M.  H.  Unsworth,  and  A.  Crossley. 
IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 
Wetlands,  and  Agricultural  Ecosystems.  Springer- 
Verlag,  New  York.  1987.  p  171-188,  3  fig,  4  tab,  52 
ref. 

Descriptors:  'Air  pollution,  'Cloud  liquid  water, 
•Path  of  pollutants,  'Acid  rain,  'Fog,  'Vegetation 
effects,  'Atmospheric  physics,  Model  studies, 
Rain,  Leaves,  Forests. 

The  capture  of  wind-driven  cloud  by  vegetation 
provides  a  pathway  for  pollutant  deposition  that 


has  only  recently  been  identified,  and  remains  only 
poorly  quantified.  Current  knowledge  of  three  as- 
pects of  the  pathway  are  reviewed:  measurement 
and  modeling  of  the  rates  of  deposition  of  cloud 
water  to  various  vegetation  types;  techniques  for 
monitoring  the  concentrations  of  soluble  and  solid 
material  in  cloudwater;  and  potential  mechanisms 
for  injury  to  vegetation  by  the  deposited  material. 
Although  there  have  been  many  measurements  of 
amount  of  fog  drip  below  trees,  there  are  very  few 
where  there  is  sufficient  detail  of  the  environmen- 
tal conditions  and  plant  structure  to  allow  general- 
izations to  be  drawn.  Analysis  of  existing  measure- 
ments supports  the  view  that  fog-water  fluxes  are 
essentially  limited  only  by  rates  of  turbulent  trans- 
fer and  so  can  be  modeled  realistically  from  a 
knowledge  of  momentum  transfer.  This  can  be 
shown  to  imply  that  fog-water  fluxes  are  typically 
1  mg/sq  m/s  over  short  grass  and  10  mg/sq  m/s 
over  forests.  Analysis  of  drag  forces  on  leaves  and 
shoots  can  be  used  to  show  that  isolated  trees  and 
shrubs  capture  fog  water  at  rates  of  up  to  100  mg/ 
sq  m/s,  consistent  with  the  few  useful  observa- 
tions. These  analyses  suggest  that  there  is  substan- 
tial spatial  variation  in  fog-water  deposition,  for 
example  at  the  upwind  edges  of  forests,  and  on 
dominant  trees  in  canopies.  There  will  also  be  large 
vertical  variation  in  a  dense  canopy  in  the  amount 
of  water  deposited  per  unit  foliage  density;  current 
knowledge  of  in-canopy  wind  profiles  can  be  used 
to  estimate  this.  The  low  pH  of  cloud  water  may, 
by  itself,  be  sufficient  to  damage  foliage,  by  erod- 
ing cuticular  waxes  and,  for  example,  directly  in- 
juring epidermal  cells,  or  allowing  increased  leach- 
ing, or  altering  gas  or  water  vapor  exchange.  (See 
also  W89-02304)  (Author's  abstract) 
W89-02305 


AIR  POLLUTION  AND  SOIL  ACIDIFICATION, 

Norsk  Inst,  for  Skogforskning,  Aas. 
G.  Abrahamsen. 

IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 
Wetlands,  and  Agricultural  Ecosystems.  Springer- 
Verlag,  New  York.  1987.  p  321-331,  2  fig,  1  tab,  35 
ref. 

Descriptors:  'Air  pollution,  'Acid  rain,  'Soil  con- 
tamination, 'Soil  chemistry,  'Water  pollution 
sources,  Chemistry  of  precipitation,  Path  of  pollut- 
ants. 

Evaluation  of  the  effects  of  acid  deposition  on  soil 
acidity  can  be  based  on  general  considerations  of 
acid-producing  and  acid-consuming  processes  in 
the  soil,  theoretical  calculations,  reanalyses  of  soils 
previously  analyzed  for  soil  acidity  and  experi- 
ments with  artificial  acidification.  Use  of  these 
different  approaches  indicates  that  many  soils  ex- 
posed to  atmospheric  acid  deposition  are  likely  to 
become  more  acidic.  However,  theoretical  consid- 
erations, as  well  as  experimental  results,  show  that 
a  fast-growing  forest  stand  has  a  very  significant 
natural  acidifying  effect  on  the  soil.  In  areas  with 
moderate  acidic  deposition,  this  effect  is  likely  to 
override  the  effect  of  atmospheric  deposition.  In- 
terpretation of  changes  in  soil  acidity  with  time  is, 
for  this  and  other  reasons,  sometimes  very  difficult. 
However,  the  conclusion  can  be  drawn  that  soil 
acidity  of  large  areas  exposed  to  acid  deposition  is 
increasing  faster  than  natural  rates  of  acidification. 
(See  also  W89-02304)  (Author's  abstract) 
W89-02306 


DISCUSSION  OF  THE  CHANGES  IN  SOIL 
ACIDITY  DUE  TO  NATURAL  PROCESSES 
AND  ACID  DEPOSITION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
D.  W.  Johnson. 

IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 
Wetlands,  and  Agricultural  Ecosystems.  Springer- 
Verlag,  New  York.  1987.  p  333-345,  3  fig,  44  ref. 

Descriptors:  'Acid  rain,  'Soil  contamination,  'Soil 
chemistry,  'Water  pollution  sources,  'Aluminum, 
Decomposing  organic  matter,  Cations,  Cation  exh- 
change,  Seasonal  variations,  Leaching,  Chemistry 
of  precipitation. 

The  soil  acidity  capacity  factor,  as  it  may  be  affect- 
ed by  acid  deposition  as  well  as  a  number  of  other 


processes,  is  discussed.  There  is  little  evidence  of 
rapid  change  in  bulk  soil  acidity  due  to  acid  depo- 
sition, except  where  acid  inputs  are  extremely 
high.  Over  many  decades,  soil  acidity  can  be  in- 
creased due  to  uptake  of  base  cations  by  the  vege- 
tation, by  humus  formation,  and  by  natural  as  well 
as  acid-deposition-enhanced  soil  leaching  wherever 
annual  mean  precipitation  exceeds  mean  annual 
evaporation.  The  role  of  acid  deposition  in  acceler- 
ating soil  acidification  rates  can  be  estimated  from 
elemental  budget  approaches,  but  the  actual 
changes  in  soil  acidity  due  to  acid  deposition  are 
difficult  to  document  because  so  few  studies  com- 
bine the  measurement  of  element  and  proton  fluxes 
with  long-term  periodic  remeasurements  of  soil 
acidity.  Most  empirical  observations  to  date  show 
little  change  in  forest  soil  acidity  from  any  cause  in 
less  than  20  to  30  years.  However,  some  increases 
in  exchangeable  or  soluble  A13  +  without  concom- 
itant reductions  in  exchangeable  base  cations  have 
been  noted  at  the  Soiling  site  in  West  Germany. 
These  A13+  releases  may  be  due  to  dissolution  of 
interlayer  A13+  in  2:1  clays.  All  attempts  to  moni- 
tor long-term  changes  in  soil  acidity  need  to  take 
into  account  the  possibility  of  seasonal  variations 
due  to  annual  cycling  of  base-cations  by  vegeta- 
tion. The  effects  of  seasonal  uptake  and  return  of 
base  cations  by  vegetation  upon  the  base  cation 
status  of  surface  soils  can  be  considerable  and 
might  be  confused  with  long-term  trends  if  not 
properly  accounted  for.  (See  also  W89-02304)  (Au- 
thor's abstract) 
W89-02307 


SOIL  ACIDIFICATION  AND  METAL  SOLU- 
BILITY IN  FORESTS  OF  SOUTHERN 
SWEDEN, 

Lund  Univ.  (Sweden).  Metal  Ecology  Group. 
G.  Tyler,  D.  Berggren,  B.  Bergkvist,  U. 
Falkengren-Grerup,  and  L.  Folkeson. 
IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 
Wetlands,  and  Agricultural  Ecosystems.  Springer- 
Verlag,  New  York.  1987.  p  347-359,  10  fig,  1  tab,  6 
ref. 

Descriptors:  'Leaching,  'Weathering,  'Water  pol- 
lution sources,  'Acid  rain,  'Soil  contamination, 
'Soil  chemistry,  'Sweden,  'Forest  soils,  Forests, 
Hydrogen  ion  concentration,  Solubility,  Zinc, 
Magnesium,  Aluminum,  Cadmium,  Trace  ele- 
ments, Heavy  metals,  Ecosystems,  Deciduous  for- 
ests, Coniferous  forests. 

Far-reaching  acidification  of  forest  soils  has  oc- 
curred in  southern  Sweden  during  the  last  decades. 
The  decreasing  pH  has,  directly  or  indirectly,  in- 
creased the  solubility  of  several  elements  in  the 
soil,  including  magnesium,  aluminum,  cadmium 
and  zinc.  This  has  resulted  in  high  concentrations 
of  these  elements  in  the  soil-water  and  a  consider- 
ably greater  output  than  input  from  the  forest 
ecosystems.  Both  deciduous  and  coniferous  forest 
soils  have  become  acidified  but  the  solubilization 
and  flow  of  metals  is  greater  in  spruce  stands  than 
in  beech  and  birch  stands  on  originally  similar  soil. 
(See  also  W89-02304)  (Author's  abstract) 
W89-02308 


DIFFERENCES  IN  ALUMINUM  MOBILIZA- 
TION IN  SPODOSOLS  IN  NEW  HAMPSHIRE 
(USA)  AND  IN  THE  NETHERLANDS  AS  A 
RESULT  OF  ACID  DEPOSITION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
J.  Mulder,  and  N.  van  Breemen. 
IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 
Wetlands,  and  Agricultural  Ecosystems.  Springer- 
Verlag,  New  York.  1987.  p  361-376,  5  tab,  30  ref. 

Descriptors:  'Leaching,  'Weathering,  'Water  pol- 
lution sources,  'Acid  rain,  'Soil  contamination, 
•Spodosols,  'Aluminum,  'Heavy  metals,  Chemis- 
try of  precipitation,  Soil  chemistry,  Soil  water, 
Sulphate,  Silicon,  Cation,  Soil  horizons,  Soil  or- 
ganic matter,  Path  of  pollutants,  Deposition,  Inor- 
ganic compounds. 

Aluminum  mobilization  was  studied  in  two  Spodo- 
sols from  the  Netherlands  (one  under  forest,  and 
one  under  heather),  and  the  results  compared  with 
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aluminum  mobilization  data  for  North  American 
Spodosols  at  the  Hubbard  Brook  Experimental 
Forest  (HBEF),  New  Hampshire.  Annual  budgets 
for  aluminum,  silica,  and  sulfate  were  calculated 
from  measured  chemical  fluxes  in  precipitation  and 
throughfall,  soil  solution  chemistry  and  estimated 
soil  water  fluxes.  In  the  Netherlands,  due  to 
canopy  entrapment,  the  forested  Spodosol  re- 
ceived higher  inputs  of  atmospheric  (NH4)2S04 
(1.3  kmol/ha/y)  than  the  heathland  Sposodol  (0.5 
kmol/ha/y).  Assimilation  of  NH4-f,  the  main 
source  of  acidity,  caused  a  strong  mobilization  of 
aluminum,  which  resulted  in  a  net  removal  of  Al 
(as  sulfate)  from  the  illuvial  B  horizon.  Soil  solu- 
tions in  the  B  horizons  at  both  Dutch  sites  were 
slightly  undersaturated  with  natural  gibbsite,  but 
reached  saturation  with  jurbanite  (Al(S04)(OH)- 
5H20).  Spodosols  from  New  Hampshire  (USA) 
have  atmospheric  acid  inputs  similar  to  the  Dutch 
through  basic  cation  solubilization,  and  only  to  a 
small  extent  via  aluminum  solubilization.  In  the 
North  American  podzol  B  horizons,  organic  alumi- 
num transport  to  and  inorganic  aluminum  export 
from  the  B  horizons  are  about  equal,  so  there  is  no 
net  breakdown  of  this  horizon.  Soil  solutions  from 
the  B  horizons  at  HBEF  are  slightly  undersaturat- 
ed with  natural  gibbsite  and  highly  undersaturated 
with  jurbanite.  A  lower  content  of  weatherable 
silicate  minerals  is  probably  the  main  cause  for  the 
higher  levels  of  dissolved  aluminum  in  the  Dutch 
Spodosols  compared  to  those  of  HBEF,  USA.  If 
this  is  true,  high  inorganic  aluminum  fluxes  are 
expected  in  North  America  Spodosols  with  similar 
acid  inputs  but  with  much  lower  contents  of  bases, 
than  at  HBEF.  (See  also  W89-02304)  (Author's 
abstract) 
W89-02309 


LIMITS  ON  CATION  LEACHING  OF  WEAKLY 
PODZOLIZED  FOREST  SOILS:  AN  EMPIRI- 
CAL EVALUATION, 

Great    Lakes    Forestry    Research    Centre,    Sault 

Sainte  Marie  (Ontario). 

I.  K.  Morrison,  and  N.  W.  Foster. 

IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 

Wetlands,  and  Agricultural  Ecosystems.  Springer- 

Verlag,  New  York.  1987.  p  377-385,  1  fig,  4  tab,  22 

ref. 

Descriptors:  'Weathering,  *Acid  rain,  "Leaching, 
•Soil  absorption  capacity,  *Anion  exchange,  'Soil 
chemistry,  'Forest  soils,  'Podzols,  Adsorption, 
Water  pollution  sources,  Sand,  Pine  trees,  Soil 
horizons,  Chemical  properties,  Sulfate. 

Chemical  properties  of  two  weakly  podzolized 
sandy  soils,  one  a  Humo-Ferric  Podzol,  the  other  a 
less  well-developed  Dystric  Brunisol,  both  from 
beneath  mid-aged  jack  pine  (Pinus  banksiana 
Lamb.)  stands  in  northern  Ontario,  Canada,  are 
given.  In  a  7  1/2-year-old  column-lysimeter  experi- 
ment (reported  elsewhere),  it  had  been  noted  that 
both  soils,  but  the  Podzol  in  particular,  initially 
exhibited  strong  resistance  to  (S04)2-  leaching.  A 
hypothesis  of  anion  immobilization  by  (S04)2-  ad- 
sorption was  advanced.  Data  to  support  the  hy- 
potheses are  presented  on  (S04)2-  adsorption  char- 
acteristics of  the  two  soils.  During  the  initial  phase 
of  (S04)2  loading  to  these  soils,  cation  leaching  is 
effectively  blocked  by  selective  removal  of 
(S04)2-  ions  from  the  leaching  solution  and  their 
adsorption  chiefly  into  the  Bfl  or  Bml  horizons, 
and  the  leaching  solution  is  thereby  robbed  of 
counterions.  Once  (S04)2-  adsorption  capacity  is 
reached,  bases  move  freely  with  surplus  (S04)2- 
ions,  with  the  chief  limitation  to  removal  being  the 
upper  limit  imposed  by  the  supply  of  exchangeable 
ions  themselves.  Evidence  suggests  that  prolonged 
exposure  to  acid  solutions  may  result  in  increased 
weathering  of  silicate  minerals  of  sufficient  magni- 
tude to  compensate  eventually  for  losses  associated 
with  the  stripping  of  exchangeable  reserves.  (See 
also  W89-02304)  (Author's  abstract) 
W89-02310 


NATURAL  AND  ANTHROPOGENIC  ACIDIFI- 
CATION OF  PEATLANDS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 
and  Behavioral  Biology. 

E.  Gorham,  J.  A.  Janssens,  G.  A.  Wheeler,  and  P. 
H.  Glaser. 


IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 
Wetlands,  and  Agricultural  Ecosystems.  Springer- 
Verlag,  New  York.  1987.  p  493-512,  11  fig,  2  tab, 
35  ref. 

Descriptors:  'Wetlands,  *Acid  rain,  *Soil  contami- 
nation, 'Soil  chemistry,  'Peat  soils,  'Acidic  water, 
Hydrogen  ion  concentration,  Ecosystems,  Biode- 
gradation,  Mosses,  Aquatic  animals,  Aquatic 
plants,  Organic  acids,  Fens,  Leaching,  Nitrates, 
Sulfates,  Water  pollution  sources. 

Peatlands  are  ubiquitous  in  northern  landscapes, 
and  decomposition  of  their  plant  remains  produces 
complex,  colored  organic  acids  that  acidify  their 
waters  and  those  of  the  steams  and  lakes  into 
which  they  drain.  Fens  with  weakly  acid  surface 
waters  (pH  about  6)  and  low  alkalinity  (about  40 
ueg/L)  are  vulnerable  to  rapid  change,  and  may  be 
acidified  by  invasion  of  carpet-forming  Sphagnum 
mosses  that  bring  about  major  alterations  in  their 
biotic  communities.  The  plant  communities  of  such 
fens  include  a  mixture  of  species  characteristic  of 
both  minerotrophic  and  ombrotrophic  peatlands. 
Because  mosses  exhibit  widely  differing  pH  toler- 
ances, stratigraphic  examination  of  their  remains  in 
peat  profiles  (coupled  with  dating  by  various  tech- 
niques) can  reveal  anthropogenic  and  natural  acidi- 
fication of  peatlands.  Decreasing  concentrations  of 
metals  upward  in  peat  profiles  indicate  concurrent 
impoverishment  of  lithophile  elements  (calcium, 
iron,  etc.).  Acid  deposition  falling  upon  peatlands 
is  largely  neutralized  (except  where  unusually 
heavy)  by  plant  uptake  and  -  beneath  the  water 
table  -  by  microbial  reduction  of  associated  nitrate 
and  sulfate.  Whether  fen  peats  above  the  water 
table  can  be  leached  sufficiently  by  acid  deposition 
to  initiate  or  accelerate  invasion  by  Sphagnum  and 
consequent  acidification  remains  to  be  seen,  but  is 
to  be  expected  at  least  under  exceptionally  severe 
conditions  of  acid  loading.  (See  also  W89-02304) 
(Author's  abstract) 
W89-02311 


RESPONSES  TO  ACIDIC  DEPOSITION  IN 
OMBOTROPHIC  MIRES  IN  THE  U.K., 

Manchester  Univ.  (England).  Dept.  of  Botany. 

J.  A.  Lee,  M.  C.  Press,  S.  Woodin,  and  P. 

Ferguson. 

IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 

Wetlands,  and  Agricultural  Ecosystems.  Springer- 

Verlag,  New  York.  1987.  p  549-560,  5  fig,  31  ref. 

Descriptors:  'Mires,  'Water  pollution  sources, 
'Acid  rain,  'Water  pollution  effects,  'Marshes, 
'Wetlands,  'Air  pollution  effects,  Vegetation  ef- 
fects, Plant  physiology,  Aquatic  plants,  Uptake, 
Nitrogen,  Enzymes,  Mosses. 

Ombrotrophic  blanket  mires  are  ecosystems  of  par- 
ticular sensitivity  to  acidic  deposition.  The  blanket 
mires  of  the  southern  Pennines  of  England  have 
been  extensively  modified  as  the  result  of  atmos- 
pheric pollution  since  the  Industrial  Revolution. 
Sphagnum  species  have  virtually  disappeared  from 
the  area  probably  as  the  result  of  high  concentra- 
tions of  sulfur  dioxide  or  its  solution  products  that 
were  prevalent  in  the  past.  The  poor  growth  of 
present-day  transplants  into  the  southern  Pennine 
mire  is  associated  with  large  increases  in  tissue 
nitrogen  concentrations,  suggesting  that  nitrogen 
deposition  is  of  increasing  importance,  and  this  is 
supported  by  laboratory  and  field  growth  experi- 
ments. In  unpolluted  environments,  nitrate  reduc- 
tase activity  of  ombrotropic  Sphagnum  species  in- 
creases in  response  to  nitrate  deposition.  However, 
this  'coupling'  quickly  disappears  in  the  polluted 
southern  Pennines,  presumably  as  the  result  of  the 
supra-optimal  nitrogen  supply,  and  nitrate  is  no 
longer  retained  by  the  moss.  These  observations 
are  discussed  in  relation  to  the  possible  effects  of 
increased  nitrogen  deposition  on  mires  remote 
from  industrial  and  urban  regions.  (See  also  W89- 
02304)  (Author's  abstract) 
W89-02314 


STRATIGRAPHIC  RECORD  OF  ATMOSPHER- 
IC LOADING  OF  METALS  AT  THE  OMBRO 
TROPHIC  BIG  HEATH  BOG,  MT.  DESERT 
ISLAND,  MAINE,  U.S.A., 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 


ences. 

S.  A.  Norton. 

IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 

Wetlands,  and  Agricultural  Ecosystems.  Springer- 

Verlag,  New  York.  1987.  p  561-576,  7  fig,  1  tab,  15 

ref.  U.S.  NSF  Grant  DEB-7922142. 

Descriptors:  'Water  pollution  sources,  'Peat  bogs, 
'Acid  rain,  'Chemistry  of  precipitation,  'Air  pol- 
lution effects,  Heavy  metals,  Deposition,  Calcium, 
Magnesium,  Sodium,  Potassium,  Iron,  Manganese, 
Aluminum,  Titanium,  Zinc,  Marshes,  Vegetation 
effects,  Trees,  Bioaccumulation. 

A  study  was  undertaken  to  determine  whether  or 
not  the  chemical  stratigraphy  of  peat  bogs  reflects 
atmospheric  deposition  rates  for  various  energy- 
related  pollutants.  Cores  from  Big  Heath,  Mount 
Desert  Island,  Maine  were  dated  using  210Pb  chro- 
nology (CRS  model)  and  analyzed  for  bulk  chem- 
istry. Concentration  profiles  for  major  elements 
(Ca,  Mg,  Na,  K,  Fe,  Mn,  Al,  and  Ti)  are  consistent 
for  replicate  cores  from  either  hollows  or  hum- 
mocks; however,  profiles  for  hummocks  and  hol- 
lows are  very  different  from  each  other.  Neither 
site  yielded  concentration  profiles  related  to  atmos- 
pheric deposition,  due  to  post-depositional  process- 
es. Net  accumulation  rates  for  major  metals  are 
consequently  unrelated  to  atmospheric  deposition 
rates,  particularly  for  biophilic  elements  such  as 
Ca,  K,  and  Mn.  Net  accumulation  rates  of  Pb  and 
Zn  (largely  attributable  to  atmospheric  pollution) 
crudely  mimic  those  observed  in  sediments  of 
nearby  lakes.  However,  considerable  Zn  moves  out 
of  the  system.  Integrated  total  Pb  and  210Pb  values 
for  hummock  cores  are  about  twice  those  for  hol- 
lows, suggesting  lateral  migration  of  these  compo- 
nents and,  by  implication,  others.  (See  also  W89- 
02304)  (Author's  abstract) 
W89-02315 


PROTON  CYCLING  IN  BOGS:  GEOGRAPHI- 
CAL VARIATION  IN  NORTHEASTERN 
NORTH  AMERICA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

N.  R.  Urban,  S.  J.  Eisenreich,  and  E.  Gorham. 
IN:  Effects  of  Atmospheric  Pollutants  on  Forests, 
Wetlands,  and  Agricultural  Ecosystems.  Springer- 
Verlag,  New  York.  1987.  p  577-598,  4  fig,  4  tab,  66 
ref.  NSF  Grant  No.  DEB  7922142. 

Descriptors:  'Acid  rain,  'Marshes,  'Soil  chemis- 
try, 'Hydrogen  ion  concentration,  'Peat  soils,  Or- 
ganic compounds,  Alkalinity,  Soil  organic  matter, 
Uptake,  Sulfates,  Water  pollution  sources,  Chemi- 
cal properties. 

A  detailed  hydrogen  ion  budget,  constructed  for 
the  Marcell  bog  in  north-central  Minnesota  was 
based  on  a  5-year,  intensive  study  of  element 
cycles.  Major  features  of  the  acidity  balance  for 
this  site  include  the  following:  (1)  production  of 
organic  acids  (263  meq/sq  m/y)  is  the  dominant 
source  of  acidity  and  serves  to  buffer  the  bog 
water  at  pH  4;  (2)  sequestering  of  elements  in  peat 
is  also  a  significant  source  of  acidity  (42.9  meq/sq 
m/y);  (3)  weathering  of  dustfall  inputs  is  an  impor- 
tant source  of  alkalinity  ( <  76  meq/sq  m/y)  at  this 
site,  which  is  situated  near  the  major  agricultural 
areas  of  the  plains;  (4)  nitrate  and  sulfate  reduction 
contribute  little  alkalinity  (<  39.2  meq/sq  m/y) 
because  inputs  (N03  and  S04)  to  this  bog  are  low. 
Analysis  of  peat  and  surface  water  from  bogs 
across  northeastern  North  America  (Manitoba  to 
Newfoundland)  reveals  the  following:  (1)  produc- 
tion of  organic  acids  across  this  region  varies  be- 
tween 104  and  263  meq/sq  m/y;  (2)  acidity-genera- 
tion associated  with  net  biological  uptake  (NBU, 
excluding  nitrogen  =  20-117  meq/sq  m/y)  varies 
in  proportion  to  the  rate  of  peat  accumulation;  (3) 
NBU-acidity  exhibits  high  values  in  maritime  bogs 
and  lower  values  in  mid-continental  bogs;  (4)  bogs 
have  a  large  capacity  for  sulfate  reduction,  and 
sulfate  reduction  becomes  an  increasingly  impor- 
tant source  of  alkalinity  as  rates  of  sulfate  deposi- 
tion increase.  From  60  to  93%  of  annual  sulfate 
loadings  are  retained  as  reduced  sulfur  in  bogs 
across  eastern  North  America.  (See  also  W89- 
02304)  (Author's  abstract) 
W89-02316 
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COMPARISON  OF  LAKE  SEDIMENTS  AND 
OMBROTROPHIC  PEAT  DEPOSITS  AS 
LONG-TERM  MONITORS  OF  ATMOSPHERIC 
POLLUTION, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02321 


REVIEW  OF  THE  CRATER  LAKE  LIMNOLO- 
GICAL  PROGRAMS, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02322 


GAS  CHROMATOGRAPHIC  RESIDUE  PAT- 
TERNS OF  TOXAPHENE  IN  FISH  SAMPLES 
FROM  THE  GREAT  LAKES  AND  FROM 
RTVERS  OF  THE  SOUTHEASTERN  UNITED 
STATES, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
J.  D.  Petty,  T.  R.  Schwartz,  and  D.  L.  Stalling. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p.  165-172,  2  fig,  3  tab, 
24  ref. 

Descriptors:  'Path  of  pollutants,  *Fish,  'Pesti- 
cides, 'Water  analysis,  'Toxaphene,  'Water  qual- 
ity, 'Ecosystems,  'Great  Lakes,  Data  collection, 
Siskiwit  Lake,  Isle  Royale,  Principal  component 
analysis,  Tissue  analysis,  Models,  United  States, 
Gas  chromatography. 

Residues  of  environmentally  derived  toxaphene 
were  determined  in  fish  samples  from  the  Great 
Lakes  and  from  rivers  of  the  southeastern  United 
States.  These  analyses  were  performed  by  fused 
silica  capillary  gas  chromatography  with  electron 
capture  detection.  Data  reduction  and  compilation 
were  performed  using  an  'in-house'  developed  data 
system.  An  effort  was  made  to  more  clearly  delin- 
eate the  similarity  of  environmentally  derived  toxa- 
phene residues  to  technical  toxaphene.  SIMCA,  a 
principal  components  pattern  recognition  tech- 
nique, was  used  to  analyze  sample  residues.  Pro- 
files of  toxaphene  residues  in  the  Great  Lakes 
samples  are  more  similar  to  each  other  than  sam- 
ples collected  from  the  river  systems  of  the  south- 
eastern United  States.  The  differences  in  the  class 
models  could  result  from  the  process  of  volatiliza- 
tion and  atmospheric  transport  to  the  Great  Lakes 
as  opposed  to  soil  runoff  and  chemical  alteration 
by  reduction  in  anaerobic  sediments  in  the  south- 
eastern river  systems.  A  majority  of  the  samples 
differ  substantially  in  composition  from  the  origi- 
nal toxaphene  mixture.  (See  also  W89-02317)  (Au- 
thor's abstract) 
W89-02328 


ASSESSMENT  OF  THE  ADEQUACY  OF  THE 
GROUND-WATER  MONITORING  SYSTEM 
FOR  ARTIFICIAL  RECHARGE  OF  AQUIFERS 
IN  THE  LOS  ANGELES  AREA,  CALIFORNIA, 

Western  Water  Consultants,  Inc.,  Laramie,  WY. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-02335 


DRY  WELLS  -  SOLUTION  OR  POLLUTION: 
AN  ARIZONA  STATUS  REPORT, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
J.  Haney,  M.  Leach,  and  L.  Sobchak. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  105- 
128,  6  fig,  3  tab,  16  ref. 

Descriptors:  'Artificial  recharge,  'Wastewater  dis- 
posal, 'Dry  wells,  'Arizona,  'Water  pollution 
sources,  'Drainage  systems,  'Groundwater  pollu- 
tion, 'Urban  runoff,  Urban  watersheds,  Flood  con- 
trol, Groundwater  recharge,  Groundwater  man- 
agement, Groundwater  monitoring,  Aquifers,  Hy- 
drology, Geohydrology,  Water  law,  Storm  runoff, 
Path  of  pollutants,  Water  resources  development. 

Dry  wells  are  used  extensively  in  Arizona  for  on 
site  disposal  of  stormwater,  and,  in  certain  industri- 
al areas,  have  been  documented  as  providing  a 


conduit  to  groundwater  for  contaminated  runoff 
and  other  wastes.  With  Arizona's  rapid  growth 
stretching  municipal  capitol  resources,  cities  are 
requiring  new  commercial  developments  to  pro- 
vide on  site  retention  of  stormwater.  The  use  of 
dry  wells  in  retention  basins  is  often  the  preferred 
alternative  for  providing  drainage  of  retained 
water  within  the  required  time  limits,  thereby  re- 
ducing health  problems  associated  with  mosquito 
borne  encephalitis.  In  addition  to  flood  control, 
dry  well  disposal  of  urban  runoff  may  provide 
groundwater  recharge.  It  is  estimated  that  200  dry 
wells  a  month  are  currently  being  installed  in  the 
Phoenix  area  due  to  city  and  county  ordinances. 
Dry  wells  typically  contain  an  upper  settling 
chamber  and  lower  gravel  fill  and  are  30  to  70  feet 
deep.  The  majority  of  dry  wells  in  Arizona  do  not 
reach  groundwater.  Attenuation  of  water  borne 
pollutants  in  the  vadose  zone  is  related  to  the 
degree  of  exposure  of  drainage  water  to  soil  parti- 
cle surfaces.  Dry  wells  reduce  the  potential  for 
attenuation  of  contaminants  by  decreasing  the 
travel  distance  to  groundwater.  Dry  wells  may 
also  cut  through  low  permeability  zones  that 
would  otherwise  increase  pollutant  attenuation. 
Fifteen  sites  have  been  documented  in  Arizona 
with  groundwater  contamination  that  can  be  di- 
rectly related  to  dry  wells.  Concern  over  dry  wells 
as  a  source  of  groundwater  pollution  in  Arizona 
has  led  to  state  legislation  requiring  registration  of 
existing  and  new  dry  wells  and  licensing  of  dry 
well  drillers.  This  legislation  gives  the  state  author- 
ity to  adopt  rules  regarding  locational,  operational, 
and  closure  standards  for  new  and  existing  dry 
wells.  (See  also  W89-02331)  (Author's  abstract) 
W89-02338 


FIELD  SIMULATION  OF  WASTE  IMPOUND- 
MENT SEEPAGE  IN  THE  VADOSE  ZONE, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

A.  M.  Parsons,  E.  D.  Mattson,  D.  B.  Stephens,  K. 

Black,  and  K.  Flanigan. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  313- 

335,  11  fig,  2  tab,  17  ref. 

Descriptors:  'Landfills,  'Path  of  pollutants, 
'Water  pollution  sources,  'Solute  transport, 
'Groundwater  monitoring,  'Groundwater  pollu- 
tion, 'Model  studies,  Simulation,  Field  tests,  Cali- 
brations, Aquifers,  Prediction,  Hydrology,  Geohy- 
drology, Infiltration,  Hydraulic  conductivity,  Soil 
profiles,  Physical  properties,  Geophysics,  Rainfall 
simulators,  Measuring  instruments,  Waste  disposal. 

In  arid  and  semi-arid  climates,  depth  to  the  water 
table  may  be  10's  of  meters  below  the  land  surface. 
Surface  impoundments,  landfills,  mill  tailings  piles, 
and  underground  storage  tanks  may  leak  effluent 
through  the  vadose  zone  that  may  reach  the  water 
table.  Groundwater  hydrologists  have  used  numer- 
ical simulations  to  predict  the  direction  and  rate  of 
contaminant  seepage  in  the  vadose  zone.  However, 
none  of  the  current  models  have  been  validated  by 
actual  field  data  to  test  the  accuracy  of  their  pre- 
dictions. A  controlled  unsaturated  field  experiment 
was  conducted  to  simulate  seepage  through  a  lined 
impoundment.  Water  was  applied  through  a  drip 
irrigation  system  at  a  flux  rate  of  0.00001  cm/sec 
over  a  10m  x  10m  surface.  The  seepage  rate  is 
roughly  100-fold  less  than  the  saturated  hydraulic 
conductivity  of  the  soil.  The  soil  profile  is  strati- 
fied, consisting  of  fluvial  sand  underlying  alluvial 
silty  sand  deposits.  Wetting  front  movement  was 
monitored  with  neutron  logging  equipment  and 
tensiometers.  After  80  days  the  wetting  front  has 
progressed  7  meters  vertically  and  2  to  3  meters 
laterally  away  from  the  edge  of  the  drip  system.  It 
is  inferred  that  natural  soil  stratification  and  effec- 
tive anisotropy  of  unsaturated  hydraulic  conduc- 
tivity tend  to  inhibit  the  downward  movement  of 
seepage.  This  field  experiment  has  been  in  progress 
for  >  six  months  and  data  continue  to  be  collect- 
ed. The  predictive  abilities  of  analytical  solutions 
to  the  linearized  moisture  flow  equation  to  predict 
the  wetting  front  location  in  a  layered  soil  profile 
were  demonstrated.  It  is  planned  to  use  the  exten- 
sive data  base  will  to  validate  multi-dimensional 
numerical  models  of  saturated-unsaturated  flow  at 
a  field  scale.  (See  also  W89-02331)  (Author's  ab- 
stract) 
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APPLYING  ELECTRICAL  RESISTANCE 
BLOCKS  FOR  UNSATURATED  ZONE  MONI- 
TORING AT  ARID  SITES, 

EMCON  Associates,  San  Jose,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 
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MODELING  OF  POLYCHLORINATED  BI- 
PHENYLS  IN  VADOSE  ZONE, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

J.  Y.  Yang. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  397- 

412,  3  tab,  23  ref. 

Descriptors:  'Soil  water  pollution,  'Vadose  zone, 
•Model  studies,  'Path  of  pollutants,  'Polychlori- 
nated  biphenyls,  Simulation,  Mathematical  studies, 
Leaching,  Aquifers,  Solute  transport. 

Potential  groundwater  contamination  by  leaching 
of  polychlorinated  biphenyls  (PCBs)  is  recognized 
as  a  major  environmental  issue  in  the  southwestern 
United  States.  The  EPA  romulgated  the  PCBs  spill 
cleanup  policy  under  the  Toxic  Substances  Control 
Act  in  April  1987.  This  policy  requires  cleanup  of 
PCBs  to  different  levels  depending  upon  spill  loca- 
tion, initial  concentration  of  the  PCBs  spilled,  po- 
tential for  exposure  to  residual  PCBs  remaining 
after  cleanup,  and  the  size  of  the  population  poten- 
tially at  risk  of  exposure.  The  Seasonal  Soil  Com- 
partment (SESOIL)  model  was  employed  in  simu- 
lating PCBs  movement  in  the  unsaturated  soil 
system  within  and  below  the  plant  root  zone.  The 
model  was  applied  at  a  Texas  site  to  simulate 
physical  and  chemical  mechanisms  affecting  the 
fate  of  seven  PCBs  Aroclors  (Aroclors  1016,  1221, 
1232,  1242,  1248,  1254  and  1260)  released  into  a 
soil  column  under  varying  depths  of  covering  soil, 
and  under  varying  groundwater  depths  of  3  and  10 
meters.  Modeling  results  indicate  that:  for  a  moder- 
ate climate,  a  silty  clay  loam  soil,  and  a  20-year 
period  following  PCBs  release  into  the  soil 
column,  adsorption  on  the  soil  accounts  for  release 
of  67%  to  100%  of  the  initial  mass:  degradation 
accounts  for  0.02%  to  30%;  PCBs  remaining  in  soil 
air  and  soil  moisture  account  for  0  to  2.3%;  volatil- 
ization accounts  for  0  to  0.4%;  and  leaching  to 
groundwater  accounts  for  0  to  0.03%.  Results  also 
show  that  the  maximum  leaching  rate  for  a  20-year 
period  increases  approximately  4.5  times  for  Aro- 
clors 1221,  1232,  1242,  and  1016  and  approximately 
14  times  for  Aroclor  1248  as  groundwater  depth 
decreases.  (See  also  W89-02331)  (Author's  ab- 
stract) 
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MODELING  ACID  MIGRATION  THROUGH 
SOILS, 

New  Mexico  Univ.,  Albuquerque. 
K.  J.  Partin,  D.  M.  Smith,  and  B.  M.  Thomson. 
IN:   Proceedings  of  the  FOCUS  Conference  on 
Southwestern    Ground    Water    Issues.    National 
Water  Well  Association,  Dublin,  OH.  1988.  p  547- 
558,  12  fig,  2  ref. 

Descriptors:  'Dispersion,  'Advection,  'Mine 
wastes,  'Model  studies,  'Acidic  water,  'Ground- 
water pollution,  'Path  of  pollutants,  Mathematical 
studies,  Statistical  methods,  Hydrogen  ion  concen- 
tration, Prediction,  Chemical  reactions,  Simulation, 
Aquifers,  Adsorption. 

A  common  method  of  disposal  of  strongly  acidic 
tailings  from  mining  and  milling  operations  is  the 
use  of  surface  detention  ponds.  Since  many  of  the 
ponds  are  not  lined,  seepage  of  acid  solutions  can 
occur.  The  purpose  of  this  research  is  to  predict 
and  describe  acid  migration  through  soils.  The 
migration  of  the  acid  through  the  soil  can  be 
described  by  the  one-dimensional  advection-disper- 
sion  equation  for  flow  through  porous  media.  This 
equation  has  been  modified  for  acidic  solutions 
using  a  log  transformation,  which  reduces  the  vari- 
able range  up  to  five  orders  of  magnitude  as  well 
as  linearizes  most  source  terms.  The  source  term  is 
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approximated  by  adsorption  isotherms  which  ac- 
count for  reactions  within  the  soil  and  can  include 
possible  precipitation  reactions.  A  numerical  tech- 
nique using  the  method  of  lines  with  cubic  hermite 
polynomials  is  used  to  solve  the  transport  equation. 
For  the  case  of  linear  adsorption,  excellent  agree- 
ment between  the  numerical  and  analytical  results 
has  been  generated.  Using  a  soil  column,  experi- 
mental profiles  of  pH  as  a  function  of  time  have 
been  collected  to  test  the  validity  of  the  acid 
migration  model.  (See  also  W89-02331)  (Author's 
abstract) 
W89-02361 


HYDROGEOLOGIC  AND  GEOCHEMICAL  AS- 
PECTS OF  CONTAMINANT  TRANSPORT  AT 
THE  FALLS  CITY,  TEXAS  UMTRA  SITE, 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 

H.  C.  Bryson,  K.  Bostick,  and  P.  Longmire. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  559- 

577,  12  fig,  2  tab,  12  ref.  DOE  Contract  No.  DE- 

AC04-82AL14086. 

Descriptors:  'Acid  mine  drainage,  *Water  pollu- 
tion sources,  'Uranium,  *Mine  wastes,  *Model 
studies,  'Groundwater  pollution,  *Path  of  pollut- 
ants, Water  quality,  Aquifers,  Geohydrology,  Hy- 
drology, Heavy  metals,  Chemical  reactions,  Hy- 
drogen ion  concentration,  Iron,  Sulfates,  Manga- 
nese, Molybdenum,  Radium. 

Groundwater  contamination  at  a  former  uranium 
processing  site  near  Falls  City,  Texas  has  been 
investigated  under  the  U.S.  Department  of  Ener- 
gy's Uranium  Mill  Tailings  Remedial  Action 
(UMTRA)  Project.  The  unconfined  Deweesville/ 
Conquista  aquifer  occurs  within  the  upper  70  ft  of 
fine-grained  sediments  beneath  the  site  and  is  natu- 
rally uraniferous  and  high  in  dissolved  solids. 
Acidic  seepage  from  six  tailings  piles  and  one  pond 
at  the  site  has  resulted  in  concentrations  of  chlo- 
ride, iron,  manganese,  molybdenum,  radium,  sul- 
fate, TDS,  and  uranium  that  are  highly  elevated 
above  EPA  water  quality  standards  within  the 
shallow  aquifer.  Nonreactive  solutes  and  heavy 
metals  have  migrated  >  2500  feet  downgradient  of 
the  tailings  piles  within  a  low-pH  contaminant 
plume.  Geochemical  modeling  with  WATEQFC 
predicts  that  uranium  and  molybdenum  occur  as 
anionic  complexes  that  may  be  adsorbed  onto  aqui- 
fer materials  at  low  pH  values.  Saturation  indices 
calculated  by  WATEQFC  predict  that  mineral 
precipitation  may  reduce  concentrations  of  iron, 
radium,  and  sulfate  in  contaminated  groundwater 
beneath  the  site.  (See  also  W89-02331)  (Author's 
abstract) 
W89-02362 


NATIONAL  SURFACE  WATER  SURVEY, 
WESTERN  LAKE  SURVEY  (PHASE  I  --  SYN- 
OPTIC CHEMISTRY)  QUALITY  ASSURANCE 
PLAN, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02413 


DESIGN  OF  A  GREAT  LAKES  ATMOSPHERIC 
INPUTS  AND  SOURCES  (GLAIS)  NETWORK, 

De  Paul  Univ.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-02418 


ESTIMATING  THE  TRANSPORT  AND  DEPO- 
SITION  OF  MINING  WASTE  AT  OK  TEDI, 

Ok  Tedi  Mining  Ltd.,  Port  Moresby  (Papua  New 

Guinea). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02461 


EXTERNAL  QUALITY-ASSURANCE  RESULTS 
FOR  THE  NATIONAL  ATMOSPHERIC  DEPO- 
SITION PROGRAM  AND  NATIONAL  TRENDS 
NETWORK  DURING  1986, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 


For  primary  bibliographic  entry  see  Field  7C. 
W89-02463 


WATER   QUALITY   DATA   FOR   THE   BOISE 

RIVER,  BOISE  TO  STAR,  IDAHO,  OCTOBER 

TO  DECEMBER  1987, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02464 


PREDICTING  CHEMICAL  MOVEMENT  IN 
SOILS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Crop  and  Soil  Sciences. 
G.  A.  O'Connor,  and  F.  Khorsandi. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-205357/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  M17.  August  1986.  25p,  3  ref.  State  Project 
1345639. 

Descriptors:  'Computer  model,  'Solute  transport, 
'Path  of  pollutants,  Model  testing,  New  Mexico, 
Water  pollution  sources. 

Chemical  Movement  in  Soil  (CMIS)  is  a  manage- 
ment/educational computer  model  that  provides 
qualitative  predictions  of  pesticide  fate  as  a  func- 
tion of  key  soil,  chemical,  and  climatic  variables. 
Model  assumptions  limit  it  to  nonpolar  pesticides 
(and  other  xenobiotics)  moving  in  sandy  soils.  The 
purpose  of  this  work  was  to  test  and  modify  the 
model  for  chemicals  and  soils  pertinent  to  New 
Mexico.  Laboratory  column  studies  with  a  sandy 
New  Mexico  soil  matched  reasonably  well  with 
model  predictions.  The  data  suggest  that  the  model 
could  be  used  as  first  approximations  of  pesticide 
behavior  in  New  Mexico  soils.  It  is  primarily  useful 
as  an  educational  instrument  for  students  and  ex- 
tension personnel  examining  implications  of  vari- 
ous management  practices  in  worst-case  scenarios. 
(O'Connor-NM  St.  Univ.) 
W89-02473 


HYDROLOGY  OF  AREA  27,  EASTERN 
REGION,  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

E.  E.  Zuehls. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Open-File  Report  84-707,  1987.  62p,  46  fig,  21  tab, 

36  ref. 

Descriptors:  'Coal,  'Coal  mines,  'Water  pollution 
sources,  'Illinois,  'Coal  hydrology,  Hydrologic 
data,  Hydrologic  assessment,  Water  data. 

The  Eastern  Region  of  the  Interior  Coal  Province 
is  divided  into  1 1  hydrologic  reporting  areas.  Area 
27  is  located  in  west-central  Illinois  and  includes 
the  lower  Illinois  River  (below  Beardstown),  Bear 
Creek,  and  Cahokia  Creek  drainage  basins,  an  area 
of  5,805  square  miles.  Glacial  till  underlies  5  to  15 
feet  of  loess  in  the  area.  The  Pennsylvanian 
System,  underlying  about  two  thirds  of  the  area, 
consists  of  sandstone,  limestone,  siltstone,  shale, 
clay,  and  coal.  Two  underground  mines  and  one 
surface  mine  were  in  operation  as  of  December 
1982.  Land  subsidence  from  past  underground 
mining  has  occurred  at  seven  communities  in  Ma- 
coupin and  Madison  Counties.  Streamflow  and 
water  quality  data  were  collected  at  a  network  of 
38  hydrologic  monitoring  stations  operated  by  the 
U.S.  Geological  Survey  and  analyzed  for  specific 
conductance,  pH,  alkalinity,  dissolved  sulfate,  total 
recoverable  and  dissolved  iron  and  manganese, 
dissolved  solids,  and  other  properties  and  constitu- 
ents. Equations  were  developed  to  estimate  stream- 
flow  at  ungaged  sites  and  to  estimate  the  dissolved 
solids  concentration  from  measurements  of  specific 
conductance.  Groundwater  is  obtained  from  both 
unconsolidated  and  bedrock  aquifers  in  almost  all 
of  Area  27.  (USGS) 
W89-02484 


ASSESSMENT  OF  WATER  QUALITY  AND 
FACTORS  AFFECTING  DISSOLVED  OXYGEN 
IN  THE  SANGAMON  RIVER,  DECATUR  TO 
RIVERTON,  ILLINOIS,  SUMMER  1982, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

A.  R.  Schmidt,  and  J.  K.  Stamer. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  87-4024,  1987.  65p,  29  fig,  10  tab,  18  ref. 

Descriptors:  'Water  quality,  'Computer  models, 
•Dissolved  oxygen,  'Illinois,  'Sangamon  River, 
Path  of  pollutants,  Simulation  analysis,  Mathemati- 
cal models,  Model  studies. 

Water  quality  and  processes  that  affect  the  dis- 
solved-oxygen  concentration  in  a  45.9  mile  reach 
of  the  Sangamon  River  from  Decatur  to  Riverton, 
Illinois,  were  determined  from  data  collected 
during  low-flow  periods  in  the  summer  of  1982. 
Relations  among  dissolved  oxygen,  water  dis- 
charge, biochemical  oxygen  demand,  ammonia  and 
nitrite  plus  nitrate  concentrations,  and  photosyn- 
thetic-oxygen  production  were  simulated  using  a 
one-dimensional,  steady-state  computer  model. 
Average  dissolved  oxygen  concentrations  ranged 
from  8.0  milligrams  per  liter  at  the  upstream  end  of 
the  study  reach  at  Decatur  to  5.2  milligrams  per 
liter  12.2  miles  downstream.  Ammonia  concentra- 
tions ranged  from  45  milligrams  per  liter  at  the 
mouth  of  Stevens  Creek  (2.6  miles  downstream 
from  Decatur)  to  0.03  milligram  per  liter  at  the 
downstream  end  of  the  study  reach.  Un-ionized 
ammonia  concentrations  exceeded  the  maximum 
concentration  specified  in  the  State  water  quality 
standard  (0.04  milligram  per  liter)  throughout  most 
of  the  study  reach.  Model  simulations  indicated 
that  oxidation  of  ammonia  to  form  nitrite  plus 
nitrate  was  the  most  significant  process  leading  to 
low  dissolved  oxygen  concentrations  in  the  river. 
(USGS) 
W89-02486 


EFFECTS  OF  ORGANIC  WASTES  FROM 
PROCESSING  OF  GREEN  RIVER  FORMA- 
TION OIL  SHALE  ON  WATER  QUALITY, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  A.  Leenheer,  and  T.  I.  Noyes. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Professional  Paper  1338,  1986. 
56p,  36  fig,  24  tab,  57  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Oil  shale,  'Wastewater  disposal, 
'Water  quality,  Organic  wastes,  Water  analysis, 
Soil  analysis,  Green  River  Formation,  Oil  shale 
retorting. 

A  series  of  investigations  were  conducted  during  a 
6-year  research  project  to  determine  the  nature 
and  effects  of  organic  wastes  from  processing  of 
Green  River  Formation  oil  shale  on  water  quality. 
Fifty  percent  of  the  organic  compounds  in  two 
retort  wastewaters  were  identified  as  various  aro- 
matic amines,  mono-  and  dicarboxylic  acids  phen- 
ols, amides,  alcohols,  ketones,  nitriles,  and  hydrox- 
ypyridines.  Spent  shales  with  carbonaceous  coat- 
ings were  found  to  have  good  sorbent  properties 
for  organic  constituents  of  retort  wastewaters. 
However,  soils  sampled  adjacent  to  an  in  situ 
retort  had  only  fair  sorbent  properties  for  organic 
constituents  or  retort  wastewater,  and  application 
of  retort  wastewater  caused  disruption  of  soil 
structure  characteristics  and  extracted  soil  organic 
matter  constituents.  Microbiological  degradation 
of  organic  solutes  in  retort  wastewaters  was  found 
to  occur  preferentially  in  hydrocarbons  and  fatty 
acid  groups  of  compounds.  Aromatic  amines  did 
not  degrade  and  they  inhibited  bacterial  growth 
where  their  concentrations  were  significant.  Am- 
monia, aromatic  amines,  and  thiocyanate  persisted 
in  groundwater  contaminated  by  in  situ  oil  shale 
retorting,  but  thiosulfate  was  quantitatively  de- 
graded one  year  after  the  burn.  Thiocyanate  was 
found  to  be  the  best  conservative  tracer  for  retort 
water  discharged  into  groundwater.  Natural  or- 
ganic solutes,  isolated  from  groundwater  in  contact 
with  Green  River  Formation  oil  shale  and  from 
the  White  River  near  Rangely,  Colorado,  were 
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readily  distinguished  from  organic  constituents  in 
retort  wastewaters  by  molecular  weight  and  chem- 
ical characteristic  differences.  (USGS) 
W89-02487 


HYDROLOGY  OF  AREA  40,  WESTERN 
REGION,  INTERIOR  COAL  PROVINCE, 
KANSAS,  OKLAHOMA  AND  MISSOURI, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-02488 


DOCUMENTATION  FOR  A  DIGITAL  COM- 
PUTER MODEL  OF  NUTRIENT  AND  DIS- 
SOLVED-OXYGEN  TRANSPORT  IN  THE 
TRUCKEE  RIVER  AND  TRUCKEE  CANAL 
DOWNSTREAM  FROM  RENO,  NEVADA, 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
J.  O.  Nowlin. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-554,  1987. 
181p,  1  fig,  1  tab,  19  ref. 

Descriptors:  *Water  quality,  *Model  studies, 
•Computer  programs,  'Nevada,  *Truckee  River, 
Dissolved  oxygen,  Path  of  pollutants,  Water  pollu- 
tion sources. 

A  digital  water  quality  model  was  constructed  as 
part  of  a  water  quality  assessment  of  the  Truckee 
River  downstream  from  Reno.  This  report  pro- 
vides documentation  on  the  computer  code  and  the 
principal  data  sets  used  in  model  calibration,  verifi- 
cation, and  simulation.  (USGS) 
W89-02504 


HYDROLOGY  OF  AREA  31,  EASTERN 
REGION,  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS AND  INDIANA, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

E.  E.  Zuehls. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  Open-File  Report  85-342,  1987.  61p,  47  fig, 

21  tab,  50  ref. 

Descriptors:  *Hydrologic  data,  *Water  quality, 
•Groundwater,  'Surface  water,  *Coal  mines, 
•Geohydrology,  •Illinois,  *Coal  hydrology,  Water 
pollution  sources,  Flow  characteristics,  Soil  classi- 
fication, Water  data  sources. 

Area  31  is  located  in  southeastern  Illinois  and 
southwestern  Indiana  in  the  Eastern  Region  of  the 
Interior  Coal  Province.  It  includes  the  lower 
Wabash  River  and  the  Little  Wabash  River  drain- 
age basins  (about  4,500  square  miles).  Thin  glacial 
till  underlies  5  to  15  feet  of  loess  and  overlies 
Pennsylvanian  rocks.  Coal  makes  up  from  1  to  2 
percent  of  these  rocks.  The  only  operational  coal 
mine,  as  of  December  1983,  removed  about  2.5 
million  tons  of  coal  from  a  depth  of  about  700  feet 
in  1982.  Streamflow  and  water  quality  data  were 
collected  from  33  hydrologic  monitoring  sites  op- 
erated by  the  U.S.  Geological  Survey.  Equations 
were  developed  to  estimate  average,  high,  and 
peak  stream  discharge  based  on  drainage  area  and 
stream  channel  slope.  The  7-day,  5-year  low  flow 
is  zero  for  drainage  areas  of  less  than  240  square 
miles.  Water  samples  were  analyzed  for  specific 
conductance,  pH,  alkalinity,  dissolved  sulfate, 
total-recoverable  and  dissolved  iron  and  manga- 
nese, dissolved  solids,  and  other  properties  and 
constituents.  Specific  conductance  values  ranges 
from  120  to  2,200  microsiemens  per  centimeter  at 
25  degrees  Celsius.  Groundwater  is  available  from 
unconsolidated  and  bedrock  aquifers;  water  in  the 
deep  bedrock  aquifers  is  highly  mineralized. 
(USGS) 
W89-02508 


RELATION  OF  WATER  CHEMISTRY  OF  THE 
EDWARDS  AQUIFER  TO  HYDROGEOLOGY 
AND  LAND  USE,  SAN  ANTONIO  REGION, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 


Div. 

P.  M.  Buzska. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  87-4116,  1987.  lOOp,  24  fig,  16  tab,  44  ref. 

Descriptors:  'Groundwater  quality,  'Land  use, 
•Geohydrology,  'Texas,  'San  Antonio  region, 
'Edwards  aquifer,  Trace  elements,  Zinc,  Lead, 
Nutrients,  Bacteria,  Volatile  organic  compounds, 
Fatty  acids,  Pesticides,  Statistical  analysis. 

Water-chemistry  data  from  the  Edwards  aquifer, 
Texas,  for  1976-85,  consisting  of  nearly  1,500 
chemical  analyses  from  280  wells  and  3  springs, 
were  used  to  statistically  evaluate  relations  among 
groundwater  chemistry,  hydrogeology,  and  land 
use.  Five  land  uses  associated  with  sampled  wells 
were  classified  from  published  information  and 
field  surveys.  Four  major  subareas  of  the  aquifer 
were  defined  to  reflect  relative  susceptibility  of 
groundwater  to  contaminated  originating  from 
human  activities  using  hydrogeologic  and  tritium 
data.  Water  from  an  agricultural  area  over  the 
unconfined  zone  had  the  greatest  median  concen- 
tration of  nitrite  plus  nitrate.  Larger  nitrite  plus 
nitrate  concentrations  were  spatially  associated 
with  large  tritium  concentrations  and  nitrogen  iso- 
topic  ratios  characteristic  of  streamflow  recharge. 
Detections  of  fecal  coliform  bacteria  were  associat- 
ed mainly  with  water  from  wells  completed  in  the 
unconfined  zone.  Most  occurrences  of  tetrachlor- 
oethylene,  l,2-(trans)-dichloroethylene,  trichloro- 
fluoromethane,  1,1,1-trichloroethane,  and  2,4-D  in 
water  were  associated  with  wells  completed  in  the 
unconfined  zone  of  the  aquifer.  The  percentage  of 
samples  in  which  arsenic,  barium,  lead,  and  zinc 
were  detected  was  similar  among  subareas;  the 
samples  were  from  the  freshwater  parts  of  the 
aquifer.  Large  lead  and  zinc  concentrations  were 
associated  with  sampling  pumpage  less  than  1,000 
gallons.  (USGS) 
W89-02514 


SUPPLEMENTAL  ARSENIC  DATA  FOR  SE- 
LECTED STREAMS  IN  THE  MISSOURI 
RIVER  BASIN,  MONTANA,  1987, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

J.  R.  Knapton,  and  T.  M.  Brosten. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-697,  1987. 

14p,  5  fig,  3  tab,  7  ref. 

Descriptors:  'Arsenic,  'Water  quality,  'Geother- 
mal  water,  'Water  pollution  sources,  'Montana, 
Streamflow,  Missouri  River  basin. 

Geothermal  waters  within  Yellowstone  National 
Park  contribute  arsenic  to  the  Madison  River. 
Concentrations  ranging  from  200  to  300  micro- 
grams per  liter  in  the  Madison  River  near  the  park 
boundary  are  diluted  downstream  by  tributary  in- 
flows to  the  Madison  and  Missouri  Rivers.  Howev- 
er, significant  amount  of  arsenic  are  present  in  the 
water  of  the  Missouri  River  as  it  enter  Fort  Peck 
Lake.  A  monitoring  network  of  24  stations  was 
operated  during  1985  and  1986  in  the  upper  Mis- 
souri River  basin  to  measure  arsenic  concentrations 
and  arsenic  discharges.  Additional  monitoring  at 
nine  stations  was  conducted  during  March  to  July 
1987  to  supplement  the  data  base.  This  report 
presents  data  acquired  from  the  1987  monitoring 
period.  (USGS) 
W89-02516 


EFFECTS  OF  RUNOFF  CONTROLS  ON  THE 
QUANTITY  AND  QUALITY  OF  URBAN 
RUNOFF  AT  TWO  LOCATIONS  IN  AUSTIN, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

C.  T.  Welborn,  and  J.  E.  Veenhuis. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  87-4004,  1987.  lOlp,  51  fig,  14  tab,  13  ref. 

Descriptors:  'Urban  runoff,  'Water  pollution 
sources,  'Path  of  pollutants,  'Texas,  'Water  pollu- 
tion control,  'Detention  ponds,  'Travis  County. 


Rapid  urban  development  in  the  Austin  metropoli- 
tan area,  Texas,  is  causing  concern  about  increas- 
ing peak  discharges  from  stream  runoff  and  the 
degradation  of  the  quality  of  water  in  receiving 
streams,  lakes,  and  aquifers.  In  an  attempt  to 
reduce  peak  discharges  and  improve  water  quality, 
runoff  controls  are  being  required  in  certain  water- 
sheds. This  report  summarizes  the  precipitation, 
streamflow,  and  water  quality  data  collected  from 
September  1982  to  September  1984  upstream  and 
downstream  from  runoff  controls  at  two  locations, 
and  presents  the  effects  of  these  runoff  controls  on 
streamflow  and  the  quality  of  runoff  water.  The 
runoff  controls  at  the  two  locations  are  a  detention 
and  filtering  pond  near  Barton  Creek  Square  Shop- 
ping Center,  a  large  shopping  center  located  south- 
west of  downtown  Austin,  and  a  grass-covered 
swale  control  in  the  Alta  Vista  Planned  Unit  De- 
velopment, a  multiple-family  housing  area.  Data 
indicate  that  as  a  result  of  the  Barton  Creek  Square 
Shopping  Center  detention  and  filtering  pond, 
peak  discharges  were  reduced  and  peak  concentra- 
tion and  loads  of  most  of  the  analyzed  constituents 
were  reduced.  However,  the  grass-covered  swale 
control  had  little  effect  on  reducing  the  peak  dis- 
charges and  peak  concentrations  at  the  Alta  Vista 
Planned  Unit  Development.  (USGS) 
W89-02518 


DATA-COLLECTION  METHODS  AND  DATA 
SUMMARY  FOR  THE  ASSESSMENT  OF 
WATER  QUALITY  IN  CEDAR  CREEK,  WEST- 
CENTRAL  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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HYDROLOGY  AND  WATER  QUALITY  AT 
THE  WELDON  SPRING  RADIOACTIVE 
WASTE-DISPOSAL  SITES,  ST.  CHARLES 
COUNTY,  MISSOURI, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

M.  J.  Kleeschulte,  and  L.  F.  Emmett. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  87-4169,   1987.  65p,  20  fig,  4  tab,  42  ref. 

Descriptors:  'Radioactive  wastes,  'Groundwater 
pollution,  Uranium,  Missouri,  Water  pollution 
sources,  Path  of  pollutants. 

Water  samples  from  five  monitoring  wells  adjacent 
to  raffinate  pits  storing  low-level  radioactive  waste 
contained  concentrations  of  nitrate  as  nitrogen 
ranging  from  53  to  990  milligrams  per  liter.  Most 
samples  also  had  maximum  concentrations  of  calci- 
um (900  milligrams  per  liter),  sodium  (340  milli- 
grams per  liter),  sulfate  (320  milligrams  per  liter), 
lithium  (1,700  micrograms),  strontium  (1,900  mi- 
crograms per  liter),  and  uranium  (86  micrograms 
per  liter).  The  raffinate  pits  also  had  large  concen- 
trations of  these  constituents.  A  water  balance 
made  on  the  raffinate  pits  indicated  a  0.04  to  0.08 
inch  per  day  decrease  in  the  water  level  that 
cannot  be  attributed  to  meterological  conditions. 
These  data  and  seismically-detected  areas  of  satu- 
rated overburden  beneath  one  raffinate  pit  and 
possibly  adjacent  to  three  other  pits  indicate  leak- 
age from  the  pits.  (USGS) 
W89-02528 


SELECTED  WATER-QUALITY  DATA  FOR 
THE  MURTAUGH  LAKE  AREA,  SOUTH  CEN- 
TRAL IDAHO,  JUNE  1987, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02530 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  MILLETT  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  CENTRAL  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  ELKO  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02534 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  ELY  1  DEGREE  X  2  DEGREE  QUADRAN- 
GLE, EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02535 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  LUND  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02536 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  MCDERMITT  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  NORTHERN 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02537 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  LOVELOCK  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  WESTERN 

NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-02538 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WINNEMUCCA  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  CENTRAL 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02539 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  RENO  ONE  DEGREE  X  TWO  DEGREE 
QUADRANGLE,  WESTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-02540 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WALKER  LAKE  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  WESTERN  NEVADA 
AND  EASTERN  CALIFORNIA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02541 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  TONOPAH  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  CENTRAL 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02542 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WESTERN  NEVADA  PART  OF  THE 
GOLDFIELD  ONE  DEGREE  X  TWO  DEGREE 
QUADRANGLE, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7C 


W89-02543 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  CALIENTE  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02544 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WESTERN  NEVADA  PART  OF  THE 
DEATH  VALLEY  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02545 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  SOUTHERN  NEVADA  PART  OF  THE 
KINGMAN  ONE  DEGREE  X  TWO  DEGREE 
QUADRANGLE, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02546 


DEVELOPMENT  OF  ESTIMATION  METH- 
ODS FOR  TRIBUTARY  LOADING  RATES  OF 
TOXIC  CHEMICALS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

V.  J.  Bierman,  S.  D.  Preston,  and  S.  E.  Silliman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-236062/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Water  Resources  Research  Center,  Purdue 
Univ.,  West  Lafayette,  In.  Technical  Report  No. 
183,  June  1988.  58p,  16  fig,  6  tab,  20  ref,  append. 
Contract  No.  1 4-08-000 1-G 1421.  Project  No. 
USGS  G1421-02. 

Descriptors:  *Waste-assimilative  capacity,  "Nutri- 
ents,  "Toxic  chemicals,  "Suspended  solids,  ♦Statis- 
tical methods,  *Estimation,  Path  of  pollutants, 
Tributaries,  Loading  rates,  Heavy  metals,  Poly- 
chlorinated  biphenyls,  Michigan,  Saginaw  River, 
Grand  River,  Water  pollution  sources. 

Tributary  loading  estimation  methods  were  evalu- 
ated by  conducting  retrospective  studies  with  com- 
prehensive sets  of  field  data  for  flow  rates,  sus- 
pended solids,  nutrients,  heavy  metals,  and  poly- 
chlorinated  biphenyls  (PCBs)  from  two  different 
rivers.  Three  broad  classes  of  leading  estimation 
methods  were  investigated:  simple  averaging  meth- 
ods, ratio  estimation  methods,  and  regression  meth- 
ods. Estimators  were  evaluated  using  Monte  Carlo 
sampling  studies  in  which  random  subsamples  of 
complete  loading  records  were  used  to  estimate 
annual  loadings.  These  estimates  were  than  com- 
pared to  'true'  loadings  determined  by  calculations 
using  the  entire  record.  No  single  estimation  ap- 
proach was  found  to  be  superior  for  all  of  the 
constituents  and  hydrologic  conditions  tested.  For 
a  given  estimation  method,  differences  in  efficiency 
were  dependent  on  the  level  of  covariance  be- 
tween the  constituent  and  the  auxiliary  variable 
used,  the  frequency  of  extreme  concentration 
values,  the  functional  form  of  the  relationship  be- 
tween the  constituent  and  the  auxiliary  variable, 
and  the  nature  of  the  particular  hydrograph.  Rela- 
tionships between  the  investigated  constituents  and 
suspended  solids  were  generally  weak  and  the  use 
of  suspended  solids  as  an  auxiliary  variable  provid- 
ed only  marginal  improvements  in  some  cases, 
compared  to  using  flow  as  an  auxiliary  variable. 
Hydrographs  containing  strong  events  caused  load 
estimates  to  by  highly  biased.  This  bias  could  be 
reduced  by  using  event  sampling  instead  of  a  fixed 
sampling  frequency,  provided  that  a  flow-stratified 
estimation  approach  was  used.  (Cushman-Purdue 
Univ.,  WRRC) 
W89-02547 


AGRICULTURAL  IMPACT  ON  GROUNDWAT- 
ER QUALITY, 


Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

R.  F.  Turco,  and  A.  E.  Konopka. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-236054/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Technical  Report  No.  185,  June  1988,  56p, 
11  fig,  7  tab,  34  ref.  Contract  No.  14-08-0001- 
G1421.  Project  No.  USGS  G 142 1-05. 

Descriptors:  "Indiana,  "Nitrates,  "Agricultural 
runoff,  "Pesticides,  "Biodegradation,  "Groundwat- 
er quality.  Herbicides,  Nitrogen,  Bacteria,  Fate  of 
pollutants,  Path  of  pollutants,  Aniline,  Water  pol- 
lution sources,  Water  pollution  effects. 

Concern  over  the  possible  occurrence  of  pesticides 
or  nitrate  in  the  groundwater  is  justified  as  nearly 
100%  of  rural  Indiana  uses  groundwater  for  drink- 
ing. A  study  to  assess  how  groundwater  has  been 
affected  by  agriculture  was  initiated.  Forty  six 
wells  in  4  counties  were  monitored  for  pesticides 
and  nitrate,  and  evaluated  as  to  how  placement  and 
depth  affects  water  quality.  Findings  indicate  that 
nitrate  remains  of  primary  concern.  While  30%  of 
the  tested  wells  had  elevated  levels  of  N,  only  8% 
would  be  considered  a  serious  risk.  It  appears  that 
the  presence  of  animals  or  mishandling  of  materials 
in  close  proximity  to  the  well  has  the  most  detri- 
mental effect.  With  the  exception  of  one  site,  con- 
tamination of  well  water  by  agricultural  chemicals 
is  not  widespread.  To  better  clarify  the  transforma- 
tion of  pesticides  in  soil  and  groundwater,  studies 
were  initiated  to  understand  how  a  microorganism 
is  able  to  utilize  aniline,  a  herbicide  intermediate, 
under  single  and  mixed  substrate  conditions.  Often 
the  pollutant  material,  such  as  aniline,  is  in  low 
concentration  as  compared  to  other  carbon 
sources.  It  appears  that  isolated  bacteria  is  capable 
of  simultaneous  utilization  of  aniline  and  other 
organic  substrates.  This  is  important  as  it  implies 
that  pesticide  transformation  is  possible  in  the  pres- 
ence of  other  more  utilizable  materials.  (Cushman- 
Purdue  Univ.,  WRRC) 
W89-02549 


CONSIDERATION  OF  DIMENSIONAL  DE- 
PENDENCE IN  MODELLING  THE  STRUC- 
TURE OF  FLOW  ZONES  WITHIN  THE  SUB- 
SURFACE, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Silliman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-235767/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Water  Resources  Research  Center,  Purdue 
Univ.,  West  Lafayette,  IN.  Technical  Report  No. 
186,  June  1988.  51p,  6  fig,  4  tab,  36  ref.  Contract 
No.  14-08-0001-G1421.  Project  No.  USGS  G1421- 
03. 

Descriptors:  "Hydraulic  conductivity,  "Simulation 
analysis,  "Monte  Carlo  method,  "Path  of  pollut- 
ants, Model  studies.  Water  pollution  sources,  Het- 
erogeneous hydraulic  conductivity,  Three-dimen- 
sional systems,  Percolation,  Subsurface  flow. 

The  structural  aspects  of  heterogeneous  hydraulic 
conductivity  fields  were  studied  through  the  use  of 
an  analogy  with  percolation  theory  and  Monte 
Carlo  simulation  on  discretized  representations  of 
these  fields.  It  has  been  shown  previously  that  in 
three-dimensional  systems,  a  path  will  exist  within 
a  conductivity  field  along  which  the  conductivity 
is  everywhere  greater  than  the  average  conductivi- 
ty of  the  medium.  These  efforts  demonstrated, 
however,  that  in  two  dimensions  such  a  path  is 
unlikely  to  occur.  Focusing  on  this  dimensional 
dependence  it  was  demonstrated  that  the  likeli- 
hood of  observing  such  conductivity  paths  is  de- 
pendent primarily  on  the  thickness,  perpendicular 
to  the  primary  axis  of  consideration,  of  the  numeri- 
cal grid  used  for  numerical  modeling.  Dimension 
along  the  primary  flow  axis  is  only  of  secondary 
consideration.  These  results  imply  that  modeling 
the  movement  of  chemical  or  biological  contami- 
nants in  the  presence  of  heterogeneity  utilizing  a 
two-dimensional  model  may  result  in  underestimat- 
ing either  the  probability  of  an  early  arrival  of  the 
chemical   or   the   probability   of  movement   of  a 
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microorganism.  Further,  the  information  lost 
through  reducing  a  model  of  two-dimensions 
cannot  be  regained  through  enhanced  discretiza- 
tion within  the  two-dimensional  plane.  An  im- 
proved model  of  the  true  three-dimensional  behav- 
ior of  a  medium  can  be  attained  only  through 
discretizing  the  numerical  grid  in  the  third  dimen- 
sion. The  conclusions  apply  both  to  correlated  and 
uncorrected  fields.  (Cushman-Purdue  Univ., 
WRRC) 
W89-02551 


BIOGEOCHEMISTRY  OF  LEAD-210  AND  PO- 
LONIUM-210  IN  FRESH  WATERS  AND  SEDI- 
MENTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-02555 


WATER  QUALITY  OF  RUNOFF  TO  THE 
CLARKSVILLE  MEMORIAL  HOSPITAL 
DRAINAGE  WELL  AND  OF  MOBLEY 
SPRING,  CLARKSVILLE,  TENNESSEE,  FEB- 
RUARY-MARCH 1988, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
A.  B.  Hoos. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-310,  1988. 
26p,  7  fig,  3  tab,  8  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  "Urban  runoff,  'Drainage  wells, 
'Water  quality,  'Trace  metals,  'Tennessee,  Clarks- 
ville,  Sinks,  Karst,  Organic  compounds. 

A  drainage  well  and  a  spring  in  Clarksville,  Ten- 
nessee, have  been  instrumented  to  collect  storm 
related  data  in  order  to  define  the  types  and  con- 
centrations of  water  quality  characteristics  in 
stormwater  runoff  and  in  the  receiving  groundwat- 
er basin.  Water  quality  samples  of  storm  runoff  at 
the  drainage  well  at  Clarksville  Memorial  Hospital 
and  of  nearby  Mobley  Spring  were  collected 
during  four  storms  and  during  normal  flow  condi- 
tions during  February  and  March  1988.  Samples 
were  analyzed  for  major  inorganic  water  quality 
constituents,  selected  trace  metals,  and  organics. 
Several  samples  from  the  drainage  well  and  the 
spring  had  trace-metals  concentrations  that  exceed- 
ed maximum  contaminant  levels  for  State  drinking- 
water  standards.  Organic  compounds  including 
phenols,  polynuclear  aromatic  hydrocarbons,  and 
other  base-neutral  extractable  organic  substance 
are  present  in  samples  from  both  the  drainage  well 
and  spring.  (USGS) 
W89-02556 


QUALITY  OF  GROUNDWATER  IN  SHALLOW 
WELLS  IN  AGRICULTURAL  AREAS  OF  HAY- 
WOOD, SHELBY,  LAKE,  AND  OBION  COUN- 
TIES, TENNESSEE,  JANUARY-FEBRUARY 
1988, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
D.  B.  Withington. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-309,  12p,  4 
fig,  3  tab,  8  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Tennessee,  'Sampling,  'Agricul- 
tural chemicals,  'Water  quality,  Fertilizers,  Pesti- 
cides. 

Three  areas  with  sparse  data  on  the  impact  of 
agricultural  chemicals  on  groundwater  quality  in 
the  state  of  Tennessee  were  chosen  for  sampling 
groundwater  for  nitrogen  species  and  pesticides. 
These  sites,  located  in  Haywood,  Shelby,  and  Lake 
Counties,  are  all  areas  of  high  intensity  agriculture. 
Because  of  the  importance  of  the  surficial  alluvial 
aquifer  to  the  domestic  supply  in  West  Tennessee, 
shallow  wells  at  each  site  were  sampled.  Two 
sampling  events  were  scheduled,  in  the  winter  and 
in  the  spring,  to  establish  the  difference  between 
background  and  effected  contaminant  levels.  Pre- 
liminary results  from  the  first  sampling  event  indi- 
cate  a   range  of  nitrite   plus   nitrate   as  nitrogen 


concentrations  from  less  than  0.1  to  7.8  milligrams 
per  liter.  The  results  from  triazine  analyses  show 
concentrations  below  the  detection  limit.  (USGS) 
W89-02557 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  9, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
R.  E.  Kidd. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  87-4187,  1987.  33p  ,  7  fig,  1  plate,  2  tab,  39 
ref. 

Descriptors:  'Aquifers,  'Groundwater  pollution, 
'Water  pollution  sources,  'Alabama,  Potentiome- 
tric  surface,  Geohydrology,  Depressions,  Barbour 
County,  Bullock  County,  Macon  County,  Pike 
County,  Russell  County. 

This  report  delineates  and  describes  the  geohydro- 
logy and  susceptibility  of  the  major  aquifers  to 
contamination  in  Area  9  -  Barbour,  Bullock, 
Macon,  Pike,  and  Russell  Counties.  The  major 
aquifers  in  the  study  area  are  the  Tuscaloosa, 
Eutaw,  and  Providence-Ripley  aquifers  of  Creta- 
ceous age;  and  the  Nanafalia-Clayton  aquifer  of 
Tertiary  age.  The  five  counties  constitute  the  pri- 
mary recharge  area  for  the  aquifers  which  are  the 
source  of  public  supplies  in  the  study  area.  The 
total  withdrawals  of  groundwater  for  all  uses  in 
1986  were  estimated  to  be  about  14  million  gallons 
per  day.  Areas  of  water  level  declines  in  the  Tus- 
caloosa aquifer  have  developed  near  Eufaula  and 
Union  Springs.  Water  levels  in  the  Eutaw  aquifer 
have  declined  at  Union  Springs.  All  recharge  areas 
for  the  major  aquifers  are  susceptible  to  contamina- 
tion from  the  surface.  Shallow  wells  in  the  outcrop 
area  are  most  susceptible.  (USGS) 
W89-02563 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA;  AREA  8, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

J.  C.  Scott,  R.  H.  Cobb,  and  R.  D.  Castleberry. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  86-4360,  1987.  65p,  10  fig,  1  plate,  2  tab,  22 
ref. 

Descriptors;  'Aquifers,  'Carbonate  rocks, 
'Groundwater  movement,  'Water  pollution 
sources,  'Groundwater  pollution,  'Alabama,  Po- 
tentiometric  level,  Autauga  County,  Chilton 
County,  Elmore  County,  Lowndes  County,  Mont- 
gomery County. 

The  report  delineates  and  describes  the  geohydro- 
logy and  susceptibility  of  the  major  aquifers  to 
contamination  in  Area  8  -  Autagua,  Chilton, 
Elmore,  Lowndes,  and  Montgomery  Counties  in 
south-central  Alabama.  The  major  aquifers  in  the 
study  area  are  the  Eutaw,  Gordo,  and  Coker 
aquifers  of  Cretaceous  age.  The  recharge  areas  for 
these  aquifers  are  in  Autauga,  Chilton,  Elmore, 
and  Montgomery  Counties.  These  aquifers  are 
sources  of  public  water  supply  in  each  of  the  five 
counties.  All  recharge  areas  for  the  major  aquifers 
are  susceptible  to  contamination  from  the  surface. 
However,  large  parts  of  the  recharge  areas  are  in 
rural  terrains  that  are  used  for  timberlands,  farms, 
and  pastures,  and  are  several  miles  from  pumping 
centers,  so  these  areas  are  not  highly  susceptible  to 
contamination.  (USGS) 
W89-02564 


WATER  QUALITY  DATA  (JULY  1986 
THROUGH  SEPTEMBER  1987)  AND  STATIS- 
TICAL SUMMARIES  (MARCH  1985 
THROUGH  SEPTEMBER  1987)  FOR  THE 
CLARK  FORK  AND  SELECTED  TRIBUTARIES 
FROM  DEER  LODGE  TO  MISSOULA,  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 
J.  H.  Lambing. 


Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-308,  1988. 
55p,  27  fig,  7  tab,  10  ref. 

Descriptors:  'Trace  elements,  'Suspended  sedi- 
ment, 'Water  quality  data,  'Montana,  'Clark  Fork 
River,  Data  collections. 

Water  quality  sampling  was  conducted  at  seven 
sites  on  the  Clark  Fork  and  selected  tributaries 
from  Deer  Lodge  to  Missoula,  Montana,  from  July 
1986  through  September  1987.  This  report  presents 
tabulations  and  statistical  summaries  of  the  water 
quality  data.  The  data  presented  in  this  report 
supplement  previous  data  collected  from  March 
1985  through  June  1986  for  six  of  the  seven  sites. 
Included  in  this  report  are  tabulations  of  instanta- 
neous values  of  streamflow,  onsite  water  quality, 
hardness,  and  concentrations  of  trace  elements  and 
suspended  sediment  for  periodic  samples.  Also  in- 
cluded are  tables  and  hydrographs  of  daily  mean 
values  for  streamflow,  suspended-sediment  concen- 
tration, and  suspended-sediment  discharge  at  three 
mainstream  stations  and  one  tributary.  Statistical 
summaries  are  presented  for  periodic  water  quality 
data  collected  from  March  1986  through  Septem- 
ber 1987.  Selected  data  are  illustrated  by  graphs 
showing  median  concentrations  to  suspended-sedi- 
ment concentrations,  and  median  concentrations  of 
trace  elements  in  suspended  sediment.  (USGS) 
W89-02566 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
COLDWATER  SPRING  AND  JACKSONVILLE 
FAULT  AREAS  TO  SURFACE  CONTAMINA- 
TION IN  CALHOUN  COUNTY,  ALABAMA, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

J.  C.  Scott,  W.  F.  Harris,  and  R.  H.  Cobb. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  87-4031,  1987.  29p,  3  fig,  1  plate,  1  tab,  17 
ref. 

Descriptors:  'Aquifers,  'Carbonate  rocks, 
'Groundwater  movement,  'Water  pollution 
sources,  'Groundwater  pollution,  'Alabama,  Cal- 
houn County,  Potentiometric  level. 

Coldwater  Spring  in  eastern  Calhoun  County,  Ala- 
bama, is  one  of  the  largest  springs  in  Alabama.  The 
spring,  which  has  an  average  discharge  of  about  31 
million  gallons  per  day,  supplies  water  for  about 
70,000  people  in  the  Anniston,  Alabama  area.  A 
potentiometric  map  of  the  study  area  indicates  that 
the  recharge  area  for  the  aquifer  system  that  sup- 
plies the  spring  is  only  about  23  square  miles. 
However,  base-flow  data  for  streams  in  the  area 
indicate  that  this  recharge  area  is  not  sufficient  to 
account  for  an  average  discharge  of  31  million 
gallons  per  day  from  Coldwater  Spring.  Complex 
folding  and  faulting  of  the  carbonate  and  quart 
zitic  rocks  that  comprise  the  aquifer  system  may 
have  produced  fractures  and  joints  that  increase 
recharge  to  the  spring.  Some  recharge  to  the 
spring  may  be  derived  from  outside  the  recharge 
area  delineated  from  the  potentiometric  map  or 
from  the  surface.  This  part  of  the  recharge  area 
contamination  from  the  surface.  This  part  of  the 
recharge  area  consists  of  flat  to  gently  rolling 
terrain  underlain  by  cavernous  limestone  and  frac- 
tured quartzite.  (USGS) 
W89-02576 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA,  AREA  7, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
W.  S.  Mooty. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  87-4109,  1987.  28p,  4  fig,  1  plate,  2  tab,  27 
ref. 

Descriptors:  'Aquifers,  'Groundwater  pollution, 
'Water  pollution  sources,  'Groundwater  move- 
ment, 'Potentiometric  surface,  'Alabama,  Geohy- 
drology, Sinkholes,  Bibb  County,  Dallas  County, 
Hale  County,  Perry  County,  Wilcox  County. 
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The  geohydrology  and  susceptibility  of  the  seven 
major  aquifers  to  surface  contamination  in  Area  7  - 
Bibb,  Dallas,  Hale,  Perry,  and  Wilcox  Counties, 
are  described.  Aquifers  in  the  northern  part  of  the 
study  area  are  in  Paleozoic  limestones  and  dolo- 
mite formations.  Deposits  in  the  central  part  of  the 
study  area  are  predominately  of  Cretaceous  age 
and  contain  the  Coker,  Gordo,  and  Eutaw 
aquifers.  Although  the  southern  part  of  the  study 
area  has  many  deposits  of  Tertiary  age,  the  Ripley 
Formation  of  Cretaceous  age  is  the  major  aquifer. 
Contamination  of  any  of  the  major  aquifers  is 
improbable  because  the  majority  of  the  recharge 
area  for  the  primary  aquifers  is  woodland,  pasture, 
or  farmland.  Downdip  from  their  outcrops,  the 
major  aquifers  in  the  study  area  are  protected  from 
land  surface  contamination  by  relatively  imperme- 
able layers  of  clay  and  chalk.  The  aquifers  that  are 
highly  susceptible  to  contamination  are  the  ones  in 
the  limestone  and  dolomite  formations  in  northern 
Bibb  County.  Sinkholes  exist  in  the  recharge  area 
of  these  formations  and  could  provide  a  direct  link 
for  contaminates  from  the  land  surface  to  the  water 
table.  An  area  northeast  of  the  Selma  well  field  is 
also  highly  susceptible  to  contamination.  The 
Eutaw  Formation  in  this  area  is  overlain  by  alluvi- 
al deposits  that  could  increase  recharge  to  the 
aquifer  by  slowing  the  runoff  rate  of  surface  water. 
(USGS) 
W89-02577 


GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA,  AREA  1, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

C.  R.  Bossong,  and  W.  F.  Harris. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  87-4068,  1987.  34p,  5  fig,  1  plate,  3  tab,  39 
ref. 

Descriptors:  *Aquifers,  'Carbonate  rocks, 
•Groundwater  movement,  *Potentiometric  level, 
•Groundwater  pollution,  *Water  pollution 
sources,  'Alabama,  Barbour  County,  Bullock 
County,  Macon  County,  Pike  County,  Russell 
County. 

This  report  delineates  and  describes  the  geohydro- 
logy and  susceptibility  of  the  major  aquifers  to 
contamination  in  Area  1  -  Colbert,  Franklin,  Lau- 
derdale, Lawrence,  Limeston,  Madison,  and 
Morgan  Counties.  Most  of  the  area  is  underlain  by 
a  Mississippian  carbonate  sequence  that  includes 
two  major  aquifers,  the  Tuscumbia-Fort  Payne 
aquifer  and  the  Bangor  aquifer.  A  third  major 
aquifer,  the  Tuscaloosa  aquifer  of  Cretaceous  age, 
occurs  in  the  southwest  part  of  the  area.  The 
Mississippi  carbonate  aquifers  are  the  Tuscumbia- 
Fort  Payne  aquifer  which  includes  most  Tuscum- 
bia  Limestone  and  the  Fort  Payne  Chert,  and  a 
small  area  of  the  Monteagle  Limestone,  and  the 
Bangor  aquifer  which  includes  the  Bangor  Lime- 
stone and  Hartselle  Sandstone.  Both  of  these 
aquifers  possess  highly-variable  secondary  porosity 
and  permeability  related  to  fractures  that  have 
been  enlarged,  sometimes  to  cavernous  propor- 
tions, due  to  solution  processes.  The  Tuscaloosa 
aquifer  consists  of  the  Tuscaloosa  Group,  an  un- 
consolidated clastic  deposit  that  has  relatively  uni- 
form primary  porosity  and  permeability.  Signifi- 
cant quantities  of  groundwater  are  available  from 
each  of  the  aquifers.  Water  levels  at  nearly  2,000 
wells  indicate  that,  for  each  aquifer,  general 
groundwater  movement  is  from  topographically 
high  to  low  areas.  Each  of  the  aquifers  is  re- 
charged throughout  its  outcrop  in  the  study  area 
and  is  susceptible  to  contamination  within  the  out- 
crop. Generalized  topographic  settings  such  as 
closed-contour  depressions  are  identified  as  areas 
that  are  highly  susceptible  to  contamination.  Spe- 
cific features  such  as  sinkholes  also  are  identified  as 
extremely  susceptible  to  contamination.  (USGS) 
W89-02578 


U.S.  GEOLOGICAL  SURVEY  URBAN-STORM- 
WATER  DATA  BASE  OF  CONSTITUENT 
STORM  LOADS;  CHARACTERISTICS  OF 
RAINFALL,  RUNOFF,  AND  ANTECEDENT 
CONDITIONS;  AND  BASIN  CHARACTERIS- 
TICS, 


Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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GROUNDWATER     RESOURCES     OF     LIME- 
STONE COUNTY,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02583 


CONTRIBUTION  OF  TOXIC  CHEMICALS  TO 
GROUNDWATER  FOR  DOMESTIC  ON-SITE 
SEWAGE  DISPOSAL  SYSTEMS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

J.  J.  Kolega,  D.  W.  Hill,  and  R.  Laak. 
Available  from  the  National  Technical  Information 
Services,  Springfield,  VA  22161  as  PB88-225784/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Report  No.  G-1007-04,  October  1986.  40p,  7 
tab,  8  fig,  15  ref.  Contract  No.  14-08-0001-G-1007. 
Project  No.  USGS  G1007-04. 

Descriptors:  *Toxic  chemical  discharges, 
•Groundwater  quality,  *Connecticut,  *Sewage  dis- 
posal, 'Volatile  organics,  Household  wastewater 
discharges,  Leachate,  Soil  adsorption,  Toluene, 
Benzene,  Gas  chromatography,  Path  of  pollutants, 
Fate  of  pollutants. 

A  multi-disciplinary  (agricultural  and  civil  engi- 
neering, microchemistry  and  soil  science)  study 
was  conducted,  in  cooperation  with  a  water  utility 
and  a  state  regulatory  agency,  to  evaluate  with  a 
water  utility  and  a  state  regulatory  agency,  to 
evaluate  the  movement  of  selected  household  toxic 
chemical  discharges  from  the  conventional  on-site 
sewage  disposal  system  into  the  surrounding 
groundwater.  Connecticut  sites  selected  for  the 
study  were  a  condominium;  a  community  on-site 
sewage  disposal  system  serving  43  single  family 
dwellings;  and  a  single  family  residence  served  by 
the  RUCK  denitrification  system.  In  addition,  a 
soil  batch  extraction  method  was  used  to  study  the 
soil  adsorption  of  14C  labeled  benzene  on  eight 
different  Connecticut  soils.  Gas  chromatography 
was  used  to  identify  volatile  organic  compounds  in 
the  aqueous  samples  collected  using  the  purge  and 
trap  method  following  U.S.  EPA  601  methodolo- 
gy. Six  box-type  soil  columns  were  used  to  study 
the  fate  of  toluene  in  sewage  effluent  passing 
through  a  0.9  meter  (3  foot)  depth  of  concrete 
sand.  The  toluene  was  mixed  with  'black-water' 
sewage  effluent  coming  from  the  RUCK  denitrifi- 
cation system.  High  performance  liquid  chroma- 
tography was  used  for  toluene  detection  in  the 
liquid  samples.  (Kolega-CT  Univ.,  IWWR) 
W89-02584 


WATER  SYSTEM  RESPONSES  TO  TOXIC 
CONTAMINATION  OF  GROUNDWATER  SUP- 
PLIES, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

For  primary  bibliographic  entry  see  Field  5F. 
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GEOHYDROLOGY  AND  SUSCEPTIBILITY  OF 
MAJOR  AQUIFERS  TO  SURFACE  CONTAMI- 
NATION IN  ALABAMA,  AREA  6, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

S.  S.  DeJarnette,  and  J.  E.  Crownover. 
Available  from  OFSS,  USGS,  Box  25425,  Denver 
Co.  80225.  USGS  Water  Resources  Investigations 
Report  87-4113,  1987.  27p,  6  fig,  1  plate,  2  tab,  22 
ref. 

Descriptors:  'Aquifers,  'Groundwater  movement, 
•Potentiometric  level,  'Groundwater  pollution, 
•Water  pollution  sources,  *Alabama,  Water  pollu- 
tion, Greene  County,  Marengo  County,  Pickens 
County,  Sumter  County,  Tuscaloosa  County. 

This  report  delineates  and  describes  the  geohyro- 
logy  and  susceptibility  of  the  major  aquifers  to 
contamination  in  Area  6,  Greene,  Marengo,  Pick- 


ens, Sumter,  and  Tuscaloosa  Counties  in  west- 
central  Alabama.  The  major  aquifers  in  the  study 
area  are  the  Nanafalia,  Eutaw,  Gordo,  and  Coker 
aquifers  of  Tertiary  and  Cretaceous  age.  The  re- 
charge areas  for  one  or  more  of  these  aquifers  are 
in  each  of  the  five  counties.  East  aquifer  is  a  source 
of  public  water  supply  in  one  or  more  of  the  five 
counties.  All  recharge  areas  for  the  major  aquifers 
are  susceptible  to  contamination  from  the  surface. 
However,  large  parts  of  the  recharge  areas  are  in 
rural  settings  that  are  used  for  timberlands,  farms, 
and  pastures,  and  are  several  miles  from  pumping 
centers;  therefore,  these  areas  are  not  highly  sus- 
ceptible to  contamination.  (USGS) 
W89-02590 


CALIBRATION  OF  A  DISSOLVED-SOLIDS 
MODEL  FOR  THE  YAMPA  RIVER  BASIN  BE- 
TWEEN STEAMBOAT  SPRINGS  AND  MAY- 
BELL,  NORTHWESTERN  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  S.  Parker,  and  D.  W.  Litke. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  86-4190,  1987.  36p,  16  fig,   11  tab,  9  ref. 

Descriptors:  *Model  studies,  *Water  quality, 
•Mine  drainage,  *Colorado,  *Yampa  River, 
•Water  pollution  sources,  Stream  discharge, 
Streamflow,  Coal  mining. 

The  cumulative  effects  of  changes  in  dissolved 
solids  from  a  number  of  coal  mines  are  needed  to 
evaluate  effects  on  downstream  water  use.  A 
model  for  determining  cumulative  effects  of 
streamflow,  dissolved-solids  concentration,  and 
dissolved-solids  load  was  calibrated  for  the  Yampa 
River  and  its  tributaries  in  northwestern  Colorado. 
The  model  uses  accounting  principles.  It  estab- 
lishes nodes  on  the  stream  system  and  sums  water 
quantity  and  quality  from  node  to  node  in  the 
downstream  direction.  The  model  operates  on  a 
monthly  time  step  for  the  study  period  that  in- 
cludes water  years  1976  through  1981.  Output  is 
monthly  mean  streamflow,  dissolved-solids  con- 
centration, and  dissolved-solids  load.  Streamflow 
and  dissolved-solids  data  from  streamflow-gaging 
stations  and  other  data-collection  sites  were  used 
to  define  input  data  sets  to  initiate  and  to  calibrate 
the  model.  The  model  was  calibrated  at  four  nodes 
and  generally  was  within  10  percent  of  the  ob- 
served values.  The  calibrated  model  can  compute 
changes  in  dissolved-solids  concentration  or  load 
resulting  from  the  cumulative  effects  of  new  coal 
mines  or  the  expansion  of  old  coal  mines  in  the 
Yampa  River  basin.  (USGS) 
W89-02591 


SURFACE  WATER  QUALITY  CHARACTERIS- 
TICS IN  THE  UPPER  NORTH  FORK  GUNNI- 
SON RIVER  BASIN,  COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
J.  M.  Norris. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  86-4152,   1987.  42p,   12  fig,  20  tab,  5  ref. 

Descriptors:  *Water  quality,  *Gunnison  River, 
•Colorado,  *Hydrologic  data  collection,  'Surface 
water,  Dissolved  constituents,  Trace  elements. 

Analyses  of  water  quality  data  collected  during 
1982  and  1983  in  the  upper  North  Fork  Gunnison 
River  basin  indicate  that  dissolved-solids  concen- 
trations are  relatively  small,  with  a  mean  value 
near  97  milligrams  per  liter.  Most  major  dissolved 
constituents  also  had  small  measured  concentra- 
tions throughout  the  study  area.  Trace-element 
concentrations  generally  were  small;  however, 
total-iron  concentration  generally  was  large  in  the 
area  with  a  mean  concentration  of  about  8,250 
micrograms  per  liter.  The  cause  of  this  larger  iron 
concentration  probably  is  related  to  the  local  geol- 
ogy. Paonia  Reservoir,  located  on  Muddy  Creek, 
greatly  reduced  suspended-sediment  and  trace-ele- 
ment concentrations.  The  reservoir  had  only  a 
slight  effect  on  major  dissolved-constituent  con- 
centrations. Analyses  of  alkalinity,  sulfate,  and  dis- 
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solved-solids  concentrations  indicated  that  little,  if 
any,  changes  in  water  quality  occur  as  a  result  of 
coal  mining;  however,  more  data  are  needed  to 
make  more  definite  conclusions.  Sulfate  concentra- 
tions increased  slightly  downstream  through  the 
mined  area;  however,  with  the  small  concentra- 
tions measured  and  limited  quantity  of  data,  the 
source  of  the  increased  sulfate  could  not  be  deter- 
mined. (USGS) 
W89-02593 


ANALYTICALLY-DERIVED  SENSITIVITIES 
IN  ONE-DIMENSIONAL  MODELS  OF 
SOLUTE  TRANSPORT  IN  POROUS  MEDIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  S.  Knopman. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-605,  1987. 

97p,  1  tab,  4  ref,  append. 

Descriptors:  'Model  studies,  *Solute  transport, 
♦Path  of  pollutants,  *Groundwater  movement, 
♦Computer  programs,  Senstitivity  analysis,  Porous 
media,  FORTRAN,  Advection-dispersion  equa- 
tion, Parameter  estimation. 

Analytically-derived  sensitivities  are  presented  for 
parameters  in  one-dimensional  models  of  solute 
transport  in  porous  media.  Sensitivities  were  de- 
rived by  direct  differentiation  of  closed  form  solu- 
tions for  each  of  the  odel,  and  by  a  time  integral 
method  for  two  of  the  models.  Models  are  based 
on  the  advection-dispersion  equation  and  include 
adsorption  and  first-order  chemical  decay.  Bound- 
ary conditions  considered  are:  a  constant  step  input 
of  solute,  constant  flux  input  of  solute,  and  expon- 
entially decaying  input  of  solute  at  the  upstream 
boundary.  A  zero  flux  is  assumed  at  the  down- 
stream boundary.  Initial  conditions  include  a  con- 
stant and  spatially  varying  distribution  of  solute. 
One  model  simulates  the  mixing  of  solute  in  an 
observation  well  from  individual  layers  in  a  multi- 
layer aquifer  system.  Computer  programs  produce 
output  files  compatible  with  graphics  software  in 
which  sensitivities  are  plotted  as  a  function  of 
either  time  or  space.  (USGS) 
W89-02595 


HYDROLOGY  OF  THE  WHITE  TAIL  BUTTE 
AREA,  NORTHERN  CAMPBELL  COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-02596 


HYDROLOGY  OF  AREA  8,  EASTERN  COAL 
PROVINCE,  WEST  VIRGINIA  AND  OHIO, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-02598 


RELATIONS  OF  SPECIFIC  CONDUCTANCE 
TO  STREAMFLOW  AND  SELECTED  WATER 
QUALITY  CHARACTERISTICS  OF  THE  AR- 
KANSAS RIVER  BASIN,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-02599 


WATER  QUALITY  DATA  FOR  ORWELL  RES- 
ERVOIR AND  THE  OTTER  TAIL  RIVER  NEAR 
FERGUS  FALLS,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

M.  R.  Have,  and  L.  H.  Tomes. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-537,  1987. 
49p,  1  fig,  10  tab,  1 1  ref. 

Descriptors:  ♦Water  quality,  ♦Hydrologic  data, 
♦Data  collections,  ♦Minnesota,  Reservoirs,  Fergus 
Falls,  Orwell  Reservoir,  Otter  Tail  River. 

Water  quality  data  were  collected  in  Minnesota  at 
five  sites  on  Orwell  Reservoir  and  two  sites  on  the 


Otter  Tail  River,  at  the  inflow  and  outflow  points 
of  the  reservoir.  The  data,  collected  from  April 
1985  to  July  1986,  consist  mainly  of  streamflow 
and  nutrient  concentrations  at  the  river  sites  and 
nutrient  concentrations,  alkalinity,  Secchi-disk 
transparency,  phytoplankton  counts,  chlorophyll 
concentrations  and  profiles  of  specific  conduct- 
ance, temperature,  pH,  and  dissolved  oxygen  at  the 
reservoir  sites.  Additional  data  collected  at  the 
outflow  site  include  alkalinity  and  concentrations 
of  major  ions  and  organic  carbon.  (USGS) 
W89-02605 


METAL  SPECIATION:  THEORY,  ANALYSIS 
AND  APPLICATION. 

Lewis  Publishers,  Chelsea,  Michigan.  1988.  357p. 
Edited  by  James  R.  Kramer  and  Herbert  E.  Allen. 

Descriptors:  *Trace  metals,  ♦Path  of  pollutants, 
♦Water  pollution,  ♦Water  quality,  ♦Chemical  anal- 
ysis, ♦Metals,  ♦Chemical  reactions,  Metal  complex- 
es, Data  acquisition,  Water  pollution  effects. 

There  have  been  great  advances  in  the  past  few 
years  in  the  understanding  of  trace  metals  in  envi- 
ronmental systems.  A  workshop  on  metal  specia- 
tion  which  was  held  at  Jekyll  Island,  Georgia,  May 
20-22,  1987,  covered  three  main  themes:  theory, 
measurements,  and  fate  and  effects.  Overviews  of 
the  topic  and  examples  of  the  significance  of  metal 
speciation  to  the  solution  of  environmental  prob- 
lems are  provided.  New  analytical  approaches 
have  been  used  to  determine  the  nature  of  metal 
binding  by  dissolved  and  particulate  matter;  the 
applicability  of  older  methods  has  been  re-evaluat- 
ed. Uses  of  size  separation  methods  and  extraction 
techniques  are  presented.  The  application  of  a 
wide  variety  of  instrumental  methods,  including 
voltametric  and  chromatographic  techniques  are 
discussed.  The  complexity  of  reactions  of  metals 
has  been  realized,  and  new  approaches  have  pro- 
moted the  interpretation  of  reactions  in  multi- 
ligand  systems.  Chapters  address  the  significance 
of  speciation  to  bioavailability  to  humans,  plants 
and  aquatic  organisms.  Applications  showing  the 
importance  of  speciation  in  marine,  lake,  ground- 
water and  industrial  waste  treatment  systems  have 
been  included.  A  series  of  chapters  are  concerned 
with  the  solid-solution  interface  and  consider  the 
nature  of  the  surfaces,  the  binding  of  metals  to 
oxides  and  sediments,  and  the  influence  of  mineral 
surfaces  on  the  fate  of  organic  pollutants.  (See 
W89-02641  thru  W89-02653)  (VerNooy-PTT) 
W89-02640 


THERMODYNAMIC  CALCULATIONS  WITH 
SPECIAL  REFERENCE  TO  THE  AQUEOUS 
ALUMINUM  SYSTEM, 

Umea  Univ.  (Sweden).  Dept.  of  Inorganic  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2K. 
W 89-02641 


COORDINATION  CHEMISTRY  AT  THE 
SOLID/SOLUTION  INTERFACE, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
J.  O.  Leckie. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988. 
p  41-68,  4  fig,  2  tab,  60  ref. 

Descriptors:  ♦Weathering,  ♦Sediment-water  inter- 
faces, ♦Metal  complexes,  ♦Chemical  reactions, 
♦Trace  metals,  Path  of  pollutants,  Metals,  Chemi- 
cal composition. 

The  speciation  of  trace  elements  in  natural  aquatic 
systems  includes  the  formation  of  surface  complex- 
es at  the  solid/solution  interface.  The  importance 
of  chemical  speciation  at  solid/solution  interfaces 
in  natural  aquatic  systems  becomes  apparent  when 
the  type  and  nature  of  particulates  in  natural 
waters  (suspended  and  deposited)  is  considered. 
The  particulates  in  natural  waters  consist  predomi- 
nantly of  detrital  organic  colloidal  matter,  living 
cells  (bacteria  and  algae),  and  inorganic  solids  such 
as  metal  oxides  and  hydroxides,  carbonates,  clays, 
and  detrital  network  or  layered  silicates.  The  appli- 
cation of  surface  complexation  models  to  a  wide 
variety  of  engineering  and  natural  aquatic  systems 


is  well  accepted.  Formation  of  surface  complexes, 
and  surface  complexes  in  dissolution  and  electron 
exchange  reactions  are  reviewed.  Modeling  efforts 
have  found  effective  use  in  gaining  insights  into  the 
role  surface  complexes  play  in  transport  and  trans- 
formation of  trace  elements.  The  chemical  weath- 
ering processes,  extant  in  aqueous  systems  and  in 
the  electron  exchange  reactions,  result  in  both 
oxidative  and  reductive  dissolution  of  redox  sensi- 
tive minerals.  The  next  decade  should  see  greatly 
expanded  knowledge  and  application  of  these  sur- 
face complexation  concepts  to  an  ever  widening 
range  of  both  engineered  and  natural  aqueous  sys- 
tems. (See  also  W89-02640)  (VerNooy-PTT) 
W 89-02642 


INTRODUCTION  TO  INTERACTIONS  OF  OR- 
GANIC COMPOUNDS  WITH  MINERAL  SUR- 
FACES, 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.  of 
Geography  and  Environmental  Engineering. 
A.  T.  Stone. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988. 
p  69-80,  2  fig,  34  ref. 

Descriptors:  ♦Organic  compounds,  ♦Minerals, 
♦Chemical  reactions,  ♦Path  of  pollutants,  ♦Metals, 
Kinetics,  Chemical  properties,  Aquatic  environ- 
ment. 

Ways  in  which  (1)  organic  compounds  influence 
the  solubility  and  reactivity  of  mineral  surfaces  and 
(2)  mineral  surfaces  influence  chemical  transforma- 
tions of  organic  compounds  are  outlined.  Specific 
and  non-specific  interactions  of  organic  com- 
pounds with  mineral  surfaces  are  involved  in  a 
wide  variety  of  important  transformation  reactions 
in  aquatic  environments.  A  unified  approach  to 
surface  chemical  reaction  leads  to  valuable  insights 
into  the  effects  of  chemical  structure,  medium 
composition,  and  speciation  on  reaction  kinetics 
and  mechanisms.  Although  a  wide  variety  of  inter- 
actions between  organic  compounds  and  mineral 
surfaces  have  been  postulated  and  observed,  de- 
tailed understanding  has  been  limited  by  lack  of 
knowledge  concerning  surface  speciation  and 
mechanisms  of  surface  chemical  reactions.  New 
experimental  approaches  to  studying  reactions  at 
mineral  surfaces  are  being  explored  in  a  number  of 
laboratories,  which  will  improve  our  conceptual 
and  practical  understanding  of  these  processes. 
(See  also  W89-02640)  (VerNooy-PTT) 
W89-02643 


REACTIONS  AND  TRANSPORT  OF  TRACE 
METALS  IN  GROUNDWATER, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 
Environmental  Engineering. 
T.  L.  Theis. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988. 
p  81-98,  14  fig,  3  tab,  15  ref.  EPA  Grant  CR807859 
and  Dept.  of  Energy  Grant  DE-AC02-79EV 10253. 

Descriptors:  ♦Chemical  reactions,  ♦Path  of  pollut- 
ants, 4Trace  metals,  ♦Metals,  ♦Groundwater  pollu- 
tion, ♦Kinetics,  Groundwater  movement,  Metal 
complexes,  Chemical  analysis. 

Trace  metals  in  the  aquatic  environment  are  capa- 
ble of  undergoing  many  kinds  of  reactions  includ- 
ing oxidation-reduction,  solubility,  and  surface  and 
solution  phase  complexations.  The  chemical  inter- 
actions of  a  single  metal  or  species  must  be  viewed 
as  a  function  of  all  other  species  reactions.  Exam- 
ples of  multicomponent  transport  with  local  equi- 
librium and  multicomponent  transport-kinetic  ef- 
fects illustrate  the  dynamic  nature  of  the  trace 
metal  transport  problem  and  the  complicating 
factor  of  partitioning  kinetics.  Also  discussed  are 
batch  systems.  Batch  suspensions  of  soils  or  miner- 
als are  poor  systems  for  making  measurements  for 
groundwaters.  Their  problems,  however,  are  large- 
ly overcome  with  small,  or  mini-,  column  tech- 
niques. The  requirement  of  chemical  kinetics 
versus  local  equilibrium  for  describing  the  trans- 
port of  trace  metals  in  the  subsurface  is  a  matter  of 
both  practical  experimental  as  well  as  theoretical 
concern.  Those  problems  for  which  a  kinetic  ap- 
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proach  is  more  likely  to  be  necessary  are  those  for 
which  pore  diffusion  and/or  secondary  surface 
reactions  exist,  plus  those  for  which  removal  of 
contaminants  is  occurring,  such  as  during  the 
flushing  of  an  aquifer.  (See  also  W89-0264O)  (Ver- 
Nooy-PTT) 
W89-02644 


COMBINING  HELD  MEASUREMENTS  FOR 
SPECIATION  IN  NON  PERTURBABLE 
WATER  SAMPLES:  APPLICATION  TO  THE 
IRON  AND  SULFIDE  CYCLES  IN  A  EUTRO- 
PHIC  LAKE, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 
Analytical  and  Applied  Chemistry. 
J.  Buffle,  R.  R.  De  Vitre,  D.  Perret,  and  G.  G. 
Leppard. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988 
p  99-124,  9  fig,  25  ref. 

Descriptors:  *Field  tests,  Trace  metals,  •Chemi- 
cal analysis,  'Sulfides,  *Iron,  *Manganese,  "Eutro- 
phic  lakes,  Water  quality,  Data  acquisition,  Chemi- 
cal composition,  Path  of  pollutants,  Limnology. 

An  approach  to  speciation  measurement  is  applica- 
ble to  very  reactive  sulfide,  iron  and  manganese 
formed  in  the  water  column  of  stratified  eutrophic 
lakes.  The  lake  studied  is  Lake  Bret  (Vaud,  Swit- 
zerland) which  receives  a  large  amount  of  phos- 
phate, giving  rise  to  high  primary  productivity  in 
spring  and  summer.  By  combining  the  results  of 
various  analytical  methods  and  knowing  the  nature 
and  quantitative  role  of  the  major  physico-chemi- 
cal factors  which  influence  each  of  them,  it  should 
be  possible  to  find  the  physico-chemical  character- 
istics of  the  most  important  species  and  the  distri- 
bution of  the  element  between  these  species.  This 
approach  was  applied  to  Lake  Bret  for  characteriz- 
ing and  following  the  seasonal  trends  of  the  differ- 
ent types  of  natural  organic  matter,  Mn  species, 
iron  species,  and  sulfide  species.  Atomic  absorption 
spectrometry,  differential  pulse  polarography,  and 
the  colorimetric  o-phenanthroline  method  were 
used.  By  applying  the  multimethod  approach  to 
follow  the  spatial  and  seasonal  trends  in  lake  com- 
position, it  was  possible  to  get  a  more  precise 
description  of  the  detailed  chemical  stratification 
of  the  anoxic  zone  and  of  the  oxic/anoxic  interface 
redox  components.  In  general  the  multimethod 
approach  should  open  up  a  wide  range  of  applica- 
tions, since  it  can  make  use  of  the  very  large  pool 
of  instrumental  techniques  developed  in  the  last 
two  decades.   (See   also   W89-02644)   (VerNooy- 

W89-02645 


CHROMATOGRAPHIC  APPROACHES  TO 
TRACE  ELEMENT  SPECIATION, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Food  Science  and  Agricultural  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02648 


PARTITIONING  OF  TRACE  METALS  IN  SEDI- 
MENTS, 

Quebec  Univ.,  Sainte-Foy. 
A.  Tessier,  and  P.  G.  C.  Campbell. 
IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988 
p  183-199,  1  tab,  53  ref. 

Descriptors:  'Trace  metals,  'Sediments,  "Chemi- 
cal analysis,  "Chemical  composition,  Thermody- 
namics, Adsorption,  Data  acquisition,  Path  of  pol- 
lutants, Fate  of  pollutants. 

Metals  entering  the  aquatic  environment,  whether 
from  atmospheric  or  terrestrial  sources,  will  parti- 
tion between  various  compartments.  Sediments 
constitute  a  concentrated  reservoir  of  trace  metals; 
the  concentrations  in  this  compartment  are  orders 
of  magnitude  higher  than  those  found  in  the  adja- 
cent overlying  or  interstitial  waters.  The  merits 
and  limitations  of  the  two  indirect  methods  pres- 
ently available  for  estimating  trace  metal  partition- 
ing in  aquatic  sediments  are  discussed:  thermody- 
namic   calculations    and    partial    extraction    tech- 


niques. Emphasis  is  given  to  surficial  oxic  sedi- 
ments, i.e.  those  most  relevant  to  benthic  orga- 
nisms. A  review  of  models  based  on  the  competi- 
tive adsorption  of  trace  metals  by  various  compo- 
nents of  the  oxic  sediments  is  given.  As  an  alterna- 
tive to  metal  partitioning  models,  methods  have 
been  suggested  for  separating  the  trace  metals 
present  in  the  sediments  into  various  operational 
fractions  by  using  chemical  reagents  of  various 
strengths.  Some  of  the  extraction  techniques  and 
their  limitations  are  discussed.  Despite  widespread 
recognition  of  the  need  to  determine  the  forms  of 
trace  metals  in  sediments  in  order  to  understand 
the  biological  and  geochemical  processes  involving 
these  metals,  there  is  no  entirely  satisfactory 
method  for  determining  metal  partitioning.  (See 
also  W89-0264O)  (VerNooy-PTT) 
W89-02649 


METAL  SPECIATION  AND  INTERACTIONS 
AMONG  ELEMENTS  AFFECT  TRACE  ELE- 
MENT TRANSFER  IN  AGRICULTURAL  AND 
ENVIRONMENTAL  FOOD-CHAINS, 

Agricultural    Research    Service,    Beltsville,    MD. 
Soil-Microbial  System  Lab. 
R.  L.  Chaney. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988 
p  219-260,  5  tab,  4  fig,  134  ref. 

Descriptors:  "Metals,  "Trace  metals,  "Trace  ele- 
ments, "Path  of  pollutants,  "Bioaccumulation, 
"Soil-water-plant  relationships,  "Food  chains, 
Sludge  utilization,  Environmental  effects,  Iron, 
Cadmium,  Copper,  Zinc. 

Transfer  of  trace  elements  in  agricultural  and  envi- 
ronmental food-chains  is  important  because  crops 
absorb  trace  elements  due  to  stack  emissions,  or  to 
disposal  of  sewage  sludge  and  other  wastes  on 
cropland.  Risk  to  the  environment  and  to  the  food- 
chain  is  a  principle  limit  to  application  of  metal 
rich  sludges  on  land.  A  few  examples  of  character- 
ization of  chemical  species  of  trace  elements  in 
agriculture,  in  nutrition,  and  environmental  risk, 
are  summarized.  Food-chain  pathways  are  dis- 
cussed, as  well  as  plant  uptake  of  trace  metals  from 
contaminated  soils.  The  latter  is  normally  the  first 
step  of  trace  elements  in  their  entry  to  agricultural 
food  chains.  The  transport  of  iron,  cadmium, 
copper  and  zinc  are  discussed.  (See  also  W89- 
02640)  (VerNooy-PTT) 
W89-02650 


TRACE  METAL  SPECIATION  IN  SEDIMENTS 
AND  SOILS:  AN  OVERVIEW  FROM  A  WATER 
INDUSTRY  PERSPECTIVE, 

Water  Research  Centre,  Medmenham  (England). 
A.  M.  Gunn,  D.  A.  Winnard,  and  D.  T.  E.  Hunt. 
IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988 
p  261-294,  16  fig,  5  tab,  40  ref. 

Descriptors:  "Trace  metals,  "Soil-water-plant  rela- 
tionships, "Metal  complexes,  "Path  of  pollutants, 
"Sediments,  Chemical  analysis,  "Bioaccumulation, 
Toxicity. 

Trace  metals  are  of  concern  as  contaminants  of 
terrestrial  and  aquatic  systems  because  of  their 
persistence  and  toxicity  at  low  concentrations. 
There  is  considerable  evidence  that  the  bioavailabi- 
lity and  toxicity  of  such  metals  are  markedly  influ- 
enced by  the  physico-chemical  form  in  which  they 
are  present  ~  in  waters,  in  sediments  and  in  soils. 
There  is  growing  evidence  that  the  uptake  of 
metals  by  plants  is  often  best  predicted  by  the  free 
metal  ion  activity  in  the  soil  water.  The  effects  of 
acid  and/or  reducing  conditions  in  the  gut  of 
benthic  detritivores  may,  however,  make  this  con- 
cept overly  simple,  in  which  case  some  other 
means  of  assessing  the  bioavailability  of  sediment- 
bound  metal  would  be  required.  In  either  event, 
concerted  chemical  and  biological  studies  are  es- 
sential to  judge  the  validity  of  any  procedure  for 
estimating  metal  bioavailability.  An  approach  in 
which  individually-doped  chemical  phases  are 
mixed  with  natural  sediments  and  employed  in 
concerted  chemical  and  biological  studies,  has  con- 
siderable promise  for  the  cost-effective  evaluation 
of  proposed   chemical   measures   of  bioavailable 


metal.  Although  the  doped  substrates  are  'unnatu- 
ral', the  stability  constants  of  the  partition  equilibri- 
um model  (for  example)  will  themselves  have  been 
obtained  by  measurements  on  'pure'  iron  and  man- 
ganese oxides,  and  on  humic  matter  extracted  from 
soil  or  water.  The  use  of  sediments  amended  with 
doped  phases  is  not  a  substitute  for  assessment, 
using  real  samples,  of  any  technique  for  assessing 
metal  bioavailability.  Rather  it  is  an  adjunct  to 
such  work,  by  which  one  can  make  a  preliminary 
assessment  of  the  technique.  (See  also  W89-02640) 
(VerNooy-PTT) 
W89-02651 


TRANSPORT,  BIOACCUMULATION,  AND 
TOXICITY  OF  METALS  AND  METALLOIDS 
IN  MICROORGANISMS  UNDER  ENVIRON- 
MENTAL STRESS, 

Gray  Freshwater  Biological  Inst.,  Navarre,  MN 
J.  M.  Wood. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan  1988 
p  295-314,  5  fig,  3  tab,  16  ref. 

Descriptors:  "Acid  rain  effects,  "Path  of  pollut- 
ants, "Bioaccumulation,  "Toxicity,  "Metals, 
"Heavy  metals,  "Microorganisms,  "Water  pollu- 
tion effects,  Estuaries,  Lakes,  Acid  rain,  Chemical 
reactions,  Food  chains,  Fish. 

Inorganic  chemical  species,  and  their  reactivities  in 
water,  depend  on  pH  and  E(0).  Therefore  it  is 
critically  important  to  understand  the  potential 
impact  of  changing  pH  and  E(0)  on  the  toxicity  of 
inorganic  ions  towards  biota  in  both  freshwater 
and  marine  ecosystems.  Where  it  is  possible,  the 
pathways  for  a  number  of  toxic  elements  in  two 
ecological  extremes  are  discussed,  a  system  under 
constantly  changing  conditions,  (i.e.,  estuaries), 
and  a  system  under  artificial  stress  (i.e.,  acid  sus- 
ceptible freshwater  lakes).  These  two  subjects  are 
treated  with  the  appropriate  concerns  for  ecosys- 
tem stability.  Also  dealt  with  is  the  potential  effects 
of  heavy  metal  and  metalloid  pollution  on  the 
accumulation  of  toxic  metal  ions  in  drinking  water, 
food  chains  leading  to  fish,  and  in  plants.  Factors 
influencing  the  bioavailability  for  the  essential 
redox-active  metals  and  metalloids  Fe,  Mn,  Zn, 
Cu,  Cr,  Co,  Ni,  As,  and  Se  as  these  elements  move 
from  freshwater  to  saltwater  are  discussed,  as  well 
as  the  bioavailability  of  Hg.  In  acid  sensitive  lakes, 
the  transport  and  bioaccumulation  of  Al  and  Hg 
was  examined.  Much  can  be  learned  by  developing 
a  detailed  understanding,  at  the  biochemical  level, 
of  how  living  organisms  protect  themselves  against 
poisoning  by  soluble  heavy  metal  and  metalloid 
species  in  water.  Some  recent  research  shows  how 
fast  exchange  ions  Ca(+  +),  Mg(+  +),  Na(  +  )  and 
K(  +  )  can  play  a  protective  role  in  the  prevention 
of  toxic  element  transport  into  microorganisms. 
(See  also  W89-02640)  (VerNooy-PTT) 
W89-02652 


NATIONAL  SURVEY  OF  PESTICIDES  IN 
DRINKING  WATER  WELLS, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Drinking  Water. 
J.  Kotas. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
7-11,  1  ref. 

Descriptors:  "Groundwater  pollution,  "Drinking 
water,  "Wells,  "Pesticides,  Survey,  Environmental 
Protection,  Groundwater. 

The  reasons  for  the  U.S.  Environmental  Protection 
Agency's  conducting  the  nationwide  survey  of 
pesticides  in  drinking  water  wells  that  is  planned 
for  over  the  next  two  years  are  explained.  The 
goals  of  the  survey  are  to  obtain  sufficient  informa- 
tion to  characterize  pesticide  contamination  in  the 
drinking  water  wells  of  the  nation  and  to  deter- 
mine how  pesticide  concentrations  in  drinking 
water  wells  correlate  with  patterns  of  pesticide 
usage  and  with  ground  water  vulnerability.  The 
survey's  design  and  how  it  will  be  conducted  are 
described.  The  statistical  design,  the  analytical 
methods,  the  health  advisories,  and  the  question- 
naire are  discussed.  The  status  of  the  survey  plan- 
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ning   effort   is   presented.   (See   also   W89-02654) 

(Davis-PTT) 

W89-02656 

GROUND  WATER  CONSERVATION  TECH- 
NIQUES: POTENTIAL  IMPACTS  ON  WATER 
USAGE  AND  QUALITY, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-02658 


GROUND  WATER  CONTAMINATION  FROM 
SALTWATER  INTRUSION  AND  LIMITA- 
TIONS ON  AGRICULTURAL  ACTIVITIES, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 
Sciences. 
S.  F.  Atkinson. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
91-110,  7  fig,  15ref. 

Descriptors:  *Water  pollution  sources,  'Ground- 
water pollution,  'Agriculture,  *Saline  water  intru- 
sion, Groundwater,  Plant  growth. 

Ground  water  quality  is  related  to  agricultural 
activities.  Saltwater  intrusion  is  one  type  of  ground 
water  quality  impact  related  to  agricultural  activi- 
ty. Agricultural  activities  promote  saltwater  intru- 
sion in  three  different  ways.  One  involves  over- 
pumping  of  fresh  water  in  coastal  and  tidal  areas, 
or  from  aquifers  which  overlay,  underlay,  or  occur 
adjacent  to  saline  water.  The  second  way  is 
through  inadequate  water  well  construction  which 
results  in  leaking  wells  that  promote  mixing  of 
fresh  and  saline  water.  Finally,  agricultural  prac- 
tices which  change  the  composition  of  local  root 
systems  from  expanded  throughout  the  soil  profile 
to  only  shallow  roots  allow  increased  percolation 
of  water  through  soluble  salts  in  the  soil.  Saltwater 
intrusion  can  impact  agricultural  activities  by  de- 
creasing crop  yield,  completely  eliminating  the 
capability  of  growing  certain  crops,  and  impacting 
the  health  of  domestic  livestock.  The  salt  content 
of  soils  has  been  shown  to  be  related  to  the  poten- 
tial for  erosion.  There  are  numerous  ways  in  which 
saltwater  intrusion  can  be  controlled  or  managed. 
Some  solutions  are  simple,  such  as  controlling 
pumpage  rates,  strategically  locating  withdrawal 
wells,  or  the  sealing  of  leaking  wells.  Other  solu- 
tions are  more  complicated  and  costly:  artificial 
recharge,  extraction  wells,  or  desalination  repre- 
sent techniques  which  are  applicable  primarily  on  a 
regional  basis.  (See  also  W89-02654)  (Davis-PTT) 
W89-02662 


SOIL  TESTING  AS  A  GUIDE  TO  PRUDENT 
USE  OF  NITROGEN  FERTILIZERS  IN  OKLA- 
HOMA AGRICULTURE, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02664 


EFFICIENT  NITROGEN  FERTILIZATION  IN 
AGRICULTURAL  PRODUCTION  SYSTEMS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

R.  L.  Westerman. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
137-151,  3  fig,  10  tab,  Href. 

Descriptors:  *Water  pollution  prevention,  'Crop 
production,  'Nitrogen  cycle,  'Agriculture,  'Fer- 
tilizers, Nitrogen,  Oklahoma  Groundwater. 

Nitrogen  fertilization  in  agricultural  production 
systems,  especially  in  Oklahoma,  is  discussed.  Ni- 
trogen usage  in  Oklahoma  declined  to  250,000 
metric  tons,  from  the  high  of  274,000  metric  tons  in 
1978-1979.  Most  of  the  nitrogen  utilized  was  anhy- 
drous ammonia  applied  to  winter  wheat  and  was 
deep  placed  in  soil  at  the  time  of  application. 
Losses  due  to  erosion  or  runoff  were  minimal. 
Nitrogen  in  soil  is  in  constant  turnover  between 
organic  and  inorganic  nitrogen  forms.  Extensive 
research  utilizing  nitrification  inhibitors  failed  to 
increase  yields  or  nitrogen  uptake  in  crops.  Leach- 


ing of  fertilizer  nitrate  is  not  a  major  problem 
under  climatic  and  rainfall  conditions  in  most  soils 
in  Oklahoma.  Yields  are  often  reduced  because  of 
lack  of  rainfall  and  significant  quantities  of  water 
does  not  pass  through  the  soil  profile.  Split  nitro- 
gen applications  and  the  method  of  fertilizer  place- 
ment have  not  been  shown  to  increase  yield  or 
nitrogen  use  efficiency  in  most  agricultural  produc- 
tion systems  in  Oklahoma.  However,  there  may  be 
some  economic  advantages  to  split  applications  of 
nitrogen  to  allow  hedging  on  climatic  factors 
which  may  affect  yield.  The  most  effective  man- 
agement tool  for  minimizing  the  potential  for  ni- 
trate contamination  of  groundwater  and  streams  is 
the  use  of  the  soil  nitrate-nitrogen  test  as  a  guide 
for  nitrogen  fertilizer  recommendations.  The  pri- 
mary objective  of  most  soil  fertilizer  researchers  is 
to  supply  the  crop  with  adequate  nutrients  to 
produce  maximum  economic  yields,  yet  not  in 
excess  to  minimize  the  potential  for  nitrate  con- 
tamination of  groundwater  and  streams.  Since  ni- 
trogen usage  is  increasing  annually  nationwide, 
research  efforts  to  maximize  nitrogen  uptake  in 
crops  need  to  be  intensified.  (See  also  W89-02654) 
(Davis-PTT) 
W89-02665 


NITRATES  AND  PESTICIDES  IN  GROUND 
WATER:  AN  ANALYSIS  OF  A  COMPUTER- 
BASED  LITERATURE  SEARCH, 

Oklahoma    Univ.,    Norman.    Environmental    and 
Ground  Water  Inst. 
L.  W.  Canter. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
153-174,  5  tab,  63  ref. 

Descriptors:  'Groundwater  pollution,  'Nitrates, 
'Literature  review,  Information  retrieval,  'Agri- 
culture, 'Fertilizers,  'Pesticides,  Nitrogen,  Mathe- 
matical models,  Groundwater. 

A  review  of  nitrates  and  pesticides  in  groundwater 
was  determined  through  an  analysis  of  a  computer- 
based     literature     search,     using    the     DIALOG 
System.  Ten  data  bases  were  used.  Key  descriptor 
words  used  in  the  search  were:  pesticides,  nutri- 
ents,    herbicides,     insecticides,     fertilizers,     and 
groundwater.  A  total  of  1,317  abstracts  was  ob- 
tained. 63  abstracts  were  selected  for  summariza- 
tion. Nitrates  were  addressed  in  34  abstracts,  and 
pesticides  in  29  abstracts.  Nitrate  contamination  of 
groundwater  from  agricultural  application  of  fertil- 
izers is  a  wide-spread  problem  in  the  United  States. 
Nitrate  concentrations  in  groundwater  may  exceed 
the    recommended    drinking    water    standard    of 
lOmg/L  nitrates  as  nitrogen.  Many  factors  influ- 
ence nitrate  concentrations  in  groundwater,  includ- 
ing the  timing  and  rate  of  fertilizer  application, 
subsurface  soil  characteristics,  depth  to  ground- 
water, crop  nutrient  need,  the  timing  and  rate  of 
irrigation,  and  natural  rainfall.  Nitrate  minimiza- 
tion   in    groundwater   can    be    achieved    through 
water     application     management     via     irrigation 
system  selection  and  irrigation  scheduling,  fertiliz- 
er application  management  through  control  of  the 
timing  and  amounts  of  fertilizer  usage,  and  the  use 
of  nitrification  inhibitors.  Agricultural  applications 
of  pesticides  are  causing  pesticide  contamination  of 
groundwater.    Many    factors    influence    pesticide 
concentrations  in  groundwater,  including  the  mo- 
bility and  persistence  characteristics  of  the  pesti- 
cide used,  the  timing  and  rate  of  pesticide  applica- 
tion,   subsurface    soil    characteristics,    depth    to 
groundwater,  the  timing  and  rate  of  irrigation,  and 
natural  rainfall.  Pesticide  minimization  in  ground- 
water can  be  achieved  through  water  application 
management,  pesticides  selection,  and  pesticide  ap- 
plication management.  Mathematical  models  have 
been  developed  for  predicting  nitrate  and  pesticide 
concentrations   in   groundwater.   (See   also   W89- 
02654)  (Davis-PTT) 
W 89-02666 


BEHAVIOR  AND  SUBSURFACE  TRANSPORT 
OF  AGROCHEMICALS  IN  CONSERVATION 
SYSTEMS, 

Agricultural  Research  Service,  El  Reno,  OK. 
T.  H.  Dao. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 


175-184,  6  tab,  16  ref. 

Descriptors:  'Path  of  pollutants,  'Agricultural 
chemicals,  'Agriculture,  'Fertilizers,  Herbicides, 
Ammonium,  Conservation,  Groundwater,  Water 
pollution  prevention,  Pesticides. 

A  comparative  study  of  the  transformation  of  am- 
monium nitrate  showed  that  soluble  nitrogen  was 
tied  up  in  the  residue  layer  which  behaved  as  a 
controlled-release  source.  The  result  was  a  less 
rapid  loss  of  fertilizer  by  leaching  out  of  the  root 
zone,  enhancing  the  effectiveness  of  fertilizer  and 
indigenous  soil  nitrogen  for  crop  production.  Dis- 
appearance of  the  herbicide  BAY  SMY  1500  from 
the  surface  10  cm  of  soil  was  more  rapid  with  no 
tillage  treatment  as  compared  to  sub  till  and 
plowed  treatments.  Higher  volumetric  water  con- 
tents in  surface  soil  contributed  to  an  optimal 
growth  environment  for  microbial  decomposers. 
The  ecological  differences  at  the  soil  surface  be- 
tween cleantill  and  conservation  till  systems  affect- 
ed the  behavior  and  subsurface  transport  of  these 
agrochemicals  to  reduce  the  potential  risks  to 
groundwater  quality.  The  surface  microenviron- 
mental  differences  demonstrate  the  need  for  new 
management  practices  for  agrochemical  inputs. 
The  safeguarding  of  ground  water  resources  from 
the  potential  contamination  by  agricultural  chemi- 
cals depends  upon  the  management  practices  in 
place  at  the  soil  surface,  just  as  much  as  on  the 
natural  hydrologic  processes  acting  upon  the  con- 
taminant, once  it  has  migrated  into  the  subsurface 
environment.  Conservation  tillage  practices  may 
be  the  best  production  practices  to  protect  ground- 
water resources.  (See  also  W89-02654)  (Davis- 
PTT) 
W89-02667 


IMPACTS  OF  AGRICULTURAL  CHEMICALS 
ON  GROUND  WATER  QUALITY  IN  IOWA, 

Geological  Survey,  Iowa  City,  IA. 
R.  D.  Libra,  G.  R.  Hallberg,  and  B.  E.  Hoyer. 
IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
185-215,  18  fig,  5  tab,  18  ref. 

Descriptors:  'Water  quality,  'Groundwater  pollu- 
tion, 'Agricultural  chemicals,  'Water  pollution 
sources,  'Iowa,  'Agriculture,  'Fertilizers,  Pesti- 
cides, Nitrate,  Groundwater. 

The  Iowa  Geological  Survey  investigated  the 
impact  of  agricultural  chemicals,  specifically  nitro- 
gen fertilizers  and  pesticides,  on  groundwater. 
Much  of  the  work  has  focussed  on  the  Big  Spring 
Ground  Water  Basin  area  of  northeast  Iowa.  The 
susceptible  hydrogeologic  settings  include  karst 
areas  where  aquifers  lie  close  to  the  land  surface 
and  alluvial  aquifers.  The  presence  of  significant 
concentrations  of  nitrate  and  low,  yet  persistent 
and  possibly  increasing  concentrations  of  pesticides 
in  groundwater  drinking  water  supplies  concern 
the  environment  and  public  health.  Where  suffi- 
cient thicknesses  of  low  permeability  materials  pro- 
tect underlying  aquifers,  contaminants  are  still 
leaching  to  groundwater,  but  this  shallow  ground- 
water generally  moves  laterally,  discharging  to 
streams,  rather  than  vertically  to  aquifers  used  as 
drinking  water  sources.  The  magnitude  of  nitrogen 
losses  from  agricultural  lands  has  economic  as  well 
as  environmental  implications.  Data  from  Big 
Spring  and  many  experimental  station  farms,  in  the 
upper  midwest  indicate  that  corn  crops  are  not 
utilizing  50  percent  or  more  of  the  nitrogen  ap- 
plied. Such  inefficiencies  in  fertilizer  utilization 
suggest  an  area  for  improvement  and  economic 
gain.  Groundwater  quality  problems  related  to  ag- 
riculture can  be  resolved  through  a  holistic  ap- 
proach to  agricultural  management  and  research. 
(See  also  W  89-02654)  (Davis-PTT) 
W 89-02668 


ASSESSMENT  OF  EMPIRICAL  METHOD- 
OLOGIES FOR  PREDICTING  GROUND 
WATER  POLLUTION  FROM  AGRICULTURAL 
CHEMICALS, 

Environmental    Protection    Agency,    New    York. 
Region  II. 
D.  S.  Curry. 
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IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
227-245,  6  fig,  5  tab,  7  ref. 

Descriptors:  *Path  of  pollutants,  'Groundwater 
pollution,  'Agricultural  chemicals,  'Agriculture, 
'Fertilizers,  Pesticide,  'Computer  models, 
Groundwater,  Prediction,  Model  studies,  Comput- 
er programs. 

The  DRASTIC  and  LEACH  Methodologies  were 
applied  to  the  Big  Spring  Ground  Water  Basin  in 
northeastern  Iowa  in  an  attempt  to  predict  ground- 
water pollution  from  agricultural  chemicals.  These 
are  two  methodologies,  developed  by  the  U.S. 
Environmental  Protection  Agency,  evaluate  the 
probability  of  agricultural  chemicals  contaminating 
the  groundwater  in  any  location  of  interest. 
DRASTIC  focuses  on  classic  hydrogeologic  pa- 
rameters. LEACH  concentrates  on  the  movement 
of  pesticides  through  soil.  The  methodologies  did 
not  correlate  with  the  field  data.  (See  also  W89- 
02654)  (Davis-PTT) 
W89-02670 


INVESTIGATION  OF  NITRATE  CONTAMINA- 
TION IN  SHALLOW  GROUND  WATERS 
NEAR  WOODWARD,  OKLAHOMA, 

Oklahoma  Water  Resources  Board,  Oklahoma 
City. 

B.  K.  Gopal. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
247-264,  1 1  fig,  2  tab,  10  ref. 

Descriptors:  'Oklahoma,  'Nitrates,  'Groundwater 
pollution,  'Agriculture,  'Fertilizers,  Irrigation, 
Leachates,  Groundwater. 

The  nature  of  the  sources  which  contributed  to  the 
high  nitrate  levels  in  the  groundwater  around 
Woodward,  Oklahoma,  was  determined.  The  area 
is  west  and  southwest  of  the  city  of  in  a  predomi- 
nantly rural  area  of  315  square  miles.  Row  crop 
farming  is  common.  Rainfall  averages  28  inches 
per  year.  Groundwater  occurs  principally  in  the 
terrace  deposits  and  alluvium  in  the  valley  of  the 
North  Canadian  River  and  its  major  tributaries: 
Wolf,  Indian,  Persimmon,  and  Bent  Creeks;  and  in 
the  Ogallala  Formation  which  covers  the  south- 
western part  of  the  county.  Wells  have  been  a 
primary  source  of  water.  There  were  large  and 
frequent  changes  in  nitrate  concentrations  between 
monthly  samples,  due  to  the  introduction  of  indus- 
trial wastewater  in  the  vicinity  of  a  new  pond, 
which  is  upgradient  from  the  wells.  Nitrate  levels 
were  usually  high  in  the  spring,  decreaed  during 
the  summer,  and  increased  in  the  fall.  A  steady 
increase  in  nitrate  concentrations  throughout  the 
sampling  period  was  due  to  past  activity.  The 
nitrate  problem  in  the  majority  of  Woodward 
wells  sampled  in  1982  was  created  during  rainfall 
events  by  nitrate  sources  leaching  into  the  highly 
permeable  soil.  It  is  recommended  that  careful 
attention  and  planning  be  given  to  the  proper 
agricultural  practices  involving  the  use  of  fertiliz- 
ers, irrigation  practices,  livestock  handling  oper- 
ations, and  proper  handling  of  industrial  wastes 
(See  also  W89-02654)  (Davis-PTT) 
W89-02671 


SALINE  SEEP  ON  WHEATLAND  IN  NORTH- 
WEST OKLAHOMA, 

Southern  Plains  Range  Research  Station,  Wood- 
ward, OK. 

W  A.  Berg,  C.  R.  Cail,  D.  M.  Hungerford,  J.  W. 
Naney,  and  G.  A.  Sample. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
265-272,  2  fig,  3  tab,  9  ref. 

Descriptors:  'Groundwater  management,  'Water 
pollution  sources,  'Saline  water  intrusions,  'Crop- 
land, 'Tile  drains,  'Oklahoma,  'Wheat,  Ground- 
water. 

Observations  on  dryland-farm  saline  seeps  which 
have  developed  over  the  past  5  to  20  years  in 
western  Oklahoma  are  reported.  Most  of  the  obser- 
vations and  all  the  data  are  from  Harper  County  in 
northwest   Oklahoma.   Saline   seeps   in   northwest 


Oklahoma  were  not  mentioned  in  the  1960  Harper 
County  soil  survey  report,  or  in  a  1962  review  of 
saline-alkali  soils  in  Oklahoma.  The  incidence  and 
extent  of  saline  seep  increased  over  the  1975  to 
1985  period.  The  size  of  saline  seep  areas  in  Harper 
County  range  from  5  to  100  ha  in  the  lower 
landscape  positions  of  200  to  2000  ha  watersheds 
underlain  at  shallow  depths  by  Permian  redbeds. 
The  greater  portion  of  affected  watershed  are  in 
cultivation  for  dryland  wheat.  It  can  hypothesized 
that  saline  seeps  develop  over  tens  of  years  from 
small  increments  of  water  percolation  through  cul- 
tivated soils  and  then  move  over  relatively  un- 
leached  Permian  redbeds  to  lower  landscape  posi- 
tions. Tile  drain  systems  have  been  installed  on  five 
saline  seep  areas  in  Harper  County.  Two  of  the 
monitored  tile  drain  systems  ameliorated  the  saline 
seep  condition.  In  these  systems  the  annual  drain- 
age through  the  tile  is  equivalent  to  1.6  to  2.5  cm 
of  precipitation  over  the  watershed.  The  moni- 
tored tile  drain  system  that  did  not  ameliorate  the 
saline  seep  condition  removed  0.3  cm  of  water  per 
year  on  a  watershed  bases.  The  discharge  water 
contains  concentrations  of  soluble  salts  which,  in 
general,  are  greater  than  the  saline  concentrations 
in  the  local  streams  receiving  the  drainage.  The 
saline  seep  problem  in  northwest  Oklahoma  ap- 
pears similar  to  the  extensive  saline  seep  problem 
in  the  northern  Great  Plains.  The  immediate  need 
in  Oklahoma  is  to  identify  recharge  areas  and  to 
manage  these  areas  to  use  or  discharge  the  precipi- 
tation before  it  moves  through  the  root  zone.  Tile 
drainage  systems  can  ameliorate  individual  saline 
seeps.  (See  also  W89-02654)  (Davis-PTT) 
W89-02672 


NATIONAL  ASSESSMENT  OF  GROUND 
WATER  CONTAMINATION  FROM  PESTI- 
CIDES AND  FERTILIZERS, 

Oklahoma    Univ.,    Norman.    Environmental    and 
Ground  Water  Inst. 
D.  M.  Fairchild. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
273-294,  7  tab,  30  ref. 

Descriptors:  'Groundwater  pollution,  'Pesticides, 
'Fertilizers,  Surveys,  Halogenated  pesticides,  Or- 
ganophosphorus  pesticides,  Carbamate  pesticides, 
Triazine  pesticides,  Dinitrophenols,  Arizona,  Cali- 
fornia, Delaware,  Florida,  Kansas,  Montana,  New 
York,  Rhode  Island,  South  Dakota,  Texas. 

Current  information  on  groundwater  contamina- 
tion in  the  contiguous  United  States  from  the  usage 
of  pesticides  and  fertilizers  is  summarized.  The 
specific  pesticide  contaminants  investigated  in- 
clude: EDB,  aldicarb,  DDT,  atrazine,  alachlor, 
chlordane,  tebuthiuron,  phorate,  carbaryl,  toxa- 
phene,  endrin,  pordon,  allanine,  lindane,  and  ar- 
senic. In  the  state  of  Arizona,  nitrates  occur  natu- 
rally at  concentrations  as  high  as  400  ppm.  The 
state  of  California  is  a  large  user  of  groundwater 
and  agricultural  chemicals.  Agriculture  and  poul- 
try wastes  are  the  major  sources  of  contamination 
in  Delaware.  The  University  of  Delaware  is  in- 
volved in  a  regional  study  of  pesticide  leaching  in 
groundwater  with  Penn  State  and  Cornell  Univer- 
sity. Florida  is  one  of  the  most  aware  states  in  the 
nation  regarding  agricultural  chemical  contamina- 
tion of  groundwater.  Great  interest  is  focused  on 
EDB  (750  ppd)  and  aldicarb  (1200  ppd)  along  the 
Florida  Ridge.  Ammonia,  strazine,  and  alachlor 
have  been  found  in  public  supply  wells  near  co-op 
storage  areas  and  in  association  with  spills  in 
Kansas.  Some  groundwater  quality  is  monitored 
cooperatively  by  U.  S.  Geological  Survey  and  the 
Montana  Department  of  Agriculture,  but  pesti- 
cides are  not  analyzed.  Aldicarb  and  nitrate  con- 
tamination have  been  the  major  problems  in  New 
York.  High  nitrate  levels  have  been  found  in  the 
shallow  aquifers  in  Oklahoma.  Aldicarb  contami- 
nation has  occurred  in  the  potato  growing  areas  in 
the  shallow  outwash  and  till  aquifers  of  Rhode 
Island.  A  total  of  300  private  and  7  public  wells 
have  been  contaminated  by  various  sources  across 
the  state.  Some  pesticide  and  nitrate  contamination 
due  to  fertilizers,  animal  waste,  and  septic  tanks 
has  been  recognized  in  South  Dakota.  In  Texas 
there  have  been  numerous  isolated  incidents  of 
groundwater  contamination  by  pesticides.  Thirty- 
three  states  reported  pesticides  as  a  confirmed  or 


suspected  groundwater  contaminant.  Nitrates  in 
groundwater  are  regulated  under  stricter  standards 
than  pesticides.  There  is  a  lack  of  communication 
between  separate  agencies  handling  groundwater 
contamination  and  data  gathering.  (See  also  W89- 
02654)  (Davis-PTT) 
W89-02673 


QUANTITATIVE  STUDIES  OF  BIODEGRADA- 
TION  OF  PETROLEUM  AND  SOME  MODEL 
HYDROCARBONS  IN  GROUND  WATER  AND 
SEDIMENT  ENVIRONMENTS, 

Bemidji  State  Univ.,  MN.  Center  for  Environmen- 
tal Studies. 

F.  Chang,  M.  Hult,  and  N.  N.  Noben. 
IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
295-318,  6  fig,  8  tab,  29  ref. 

Descriptors:  'Fate  of  pollutants,  'Soil  contamina- 
tion, 'Groundwater  pollution,  'Biodegradation, 
'Oil  spills,  'Microbial  degradation,  Oil  hydrocar- 
bons, Groundwater. 

The  impact  of  various  environmental  parameters 
on  biodegradation  of  crude  oil  and  model  hydro- 
carbons in  simulated  subsurface  environments  was 
studied.  Samples  were  collected  from  the  follow- 
ing localities:  control  samples  of  uncontaminated 
outwash  sand  from  both  water  unsaturated  and 
saturated  zones  near  the  oil-spill  site;  uncontamin- 
ated groundwater  4  ft  below  the  water  table;  and 
contaminated  samples  from  both  unsaturated  and 
saturated  zones  at  the  oil-spill  site  near  Bemidji, 
Minnesota.   Eight  bacteria  and  four  fungi  were 
isolated  from  groundwater  and  sediment  from  the 
oil-spill  site.  Mineralization  of  the  oil  in  contami- 
nated topsoil  and  aquifer  sediment  by  indigenous 
microorganisms  of  the  oil-spill  site  at  22C  show 
that  both  topsoil  and  aquifer  sediment  are  mineral 
nutrient  deficient,  especially  in  the  aquifer  sedi- 
ment. All  the  model  hydrocarbons  are  subjected  to 
biodegradation  in  the  subsurface  aquifer  environ- 
ments by  indigenous  mixed  microbial  populations. 
Some  preference  was  shown  for  degradation  of 
crude  oil  and  n-hexadecane,  although  degradation 
rates  were  reduced  significantly  at  lower  tempera- 
tures. Hydrocarbon  biodegradation  was  limited  by 
the  nutritional   imbalance  between  the  substrate 
carbon,  nitrogen,  and  phosphorous  required  for 
microbial  growth.  A  rise  in  temperature  creates  a 
rise  in  metabolic  activity  of  microbial  communities 
in  both  aerobic  and  microaerobic  conditions.  Ap- 
plication of  the  radioisotope  C34-l-hexadecane  to 
sediment  samples  collected  from  the  aquifer  indi- 
cated that  hydrocarbon-degrading  microorganisms 
are  ubiquitous.  They  were  found  in  sediment  and 
groundwater  in  both  upgradient  uncontaminated 
and  down-gradient  contaminated  areas.  Microbial 
degradative  potential  for  crude  oil  and  model  hy- 
drocarbons in  sediment  and  groundwater  samples 
was  a  function  of  the  numbers  of  mixed  indigenous 
isolates  present  in  the  aquifer.  Microbial  degrada- 
tion of  crude  oil  and  model  hydrocarbons  was 
enhanced  by  an  increase  in  temperature,  oxygen 
availability,  and  inorganic  nutrient  concentration. 
Biodegradation  of  hydrocarbons  in  a  contaminated 
aquifer  may  be  important  in  affecting  the  transport 
of  aliphatic  and  low  molecular  weight  hydrocar- 
bons but  is  probably  less  important  for  the  larger 
polynuclear  aromatic  compounds.  (See  also  W89- 
02654)  (Davis-PTT) 
W89-02674 


INTERACTIVE  SIMULATION  OF  CHEMICAL 
MOVEMENT  IN  SOIL, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

D.  L.  Nofziger,  and  A.  G.  Hornsby. 
IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
319-328,  3  fig,  3  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  chemistry, 
•Simulation  analysis,  'Hydrologic  models,  'Model 
studies,  Soil  properties,  Groundwater. 

A  model  is  presented  that  was  developed  as  a 
management  tool  and  as  an  educational  aid  for 
people  managing  soil-applied  chemicals;  designed 
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for  use  with  readily  available  soil,  chemical,  and 
weather  data;  and  to  simulate  chemical  movement 
and  display  graphical  or  tabular  results.  The  fol- 
lowing assumptions  are  used  in  the  model:  chemi- 
cals move  only  in  the  liquid  phase  in  response  to 
movement  of  soil  water;  all  soil  water  participates 
in  the  transport  process;  water  entering  the  sou 
redistributes    instantaneously    to    field    capacity; 
water  is  removed  by  evapotranspiration  from  each 
layer  in  the  root  zone  in  proportion  to  the  relative 
amount  of  water  available  in  that  layer;  upward 
movement  of  water  does  not  occur  anywhere  in 
the  soil   profile;   the  adsorption   process  can  be 
represented  by   a   linear,    reversible,   equilibrium 
model;  and  the  half-life  for  biological  degradation 
of  the  chemical  is  constant  with  time  within  a  soil 
layer.  Simulation  of  chemical  movement  in  soils 
requires  the  selecting  of  soil  and  chemical  of  inter- 
est, the  depth  of  application  of  the  chemical,  the 
depth  of  the  root  zone  for  the  crop  being  grown  on 
the  site,  daily  evapotranspiration  and  infiltration 
records  for  the  period  of  time  being  simulated,  and 
the  selection  of  English  or  metric  units  for  comput- 
ed results.  The  complete  system  enables  the  user  to 
enter  soil  and  chemical  parameters  and  weather 
information  for  the  site  of  interest.  The  user  may 
then  simulate  the  movement  of  the  chemical  at  that 
site  under  natural  rainfall  or  under  different  irriga- 
tion schemes.  The  results  aid  in  water  management 
decision.  The  user  may  also  use  the  model   to 
monitor  movement  of  the  chemical  and  as  an  aid  in 
determining  the  need  for  additional  application  of 
the  chemical.  If  several  chemicals  are  available  for 
the  same  purpose,  the  manager  may  compare  their 
movement  and  degradation  and  include  this  infor- 
mation in  the  selection  process.  (See  also  W89- 
02654)  (Davis-PTT) 
W89-02675 

NORTH  ALABAMA  WATER  QUALITY  AS- 
SESSMENT, VOLUME  VIII  -  WATER  QUAL- 
ITY MODELING, 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

J.  L.  Vadnal,  and  M.  L.  Poe. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-900604. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report    No.    WR28-4-590-125.    TVA/ONRED/ 

AWR-86/46,  July  1986.  54p,  3  fig,  15  tab,  23  ref. 

Descriptors:  *Water  pollution  sources,  'Alabama, 
•Tennessee  River,  *Water  quality,  *Model  studies, 
•Water  pollution  effects,  Wheeler  Reservoir, 
Wilson  Reservoir,  Pickwick  Reservoir,  Agricultur- 
al runoff,  Rivers,  Nutrients,  Nonpoint  pollution 
sources,  Nitrogen,  Phosphorus,  Herbicides,  Pesti- 
cides. 

The  Tennessee  Valley  Authority's  study  of  water 
quality  in  the  Tennessee  River  in  North  Alabama 
consists  of  a  tiered,  four-phase  approach  based  on 
the  degree  of  contamination  found  to  develop  and 
promote  mitigation  of  any   unsatisfactory  condi- 
tions. This  report  is  a  component  of  phase  three.  It 
summarizes  the  results  of  point  source  and  non- 
point  source  evaluations  of  the  potential  for  water 
quality  impacts.  The  objectives  of  these  evalua- 
tions were:  (1)  to  define  the  potential  for  adverse 
impacts    of    point    source    waste    discharges    on 
Wheeler,  Wilson,  and  Pickwick  Reservoirs,  and  (2) 
to  determine   the  potential   for  adverse  impacts 
from  the  runoff  from  agricultural  watersheds  on 
the  water  quality  of  Wilson  and  Pickwick  Reser- 
voirs. The  results  presented  here  show  that  point 
source  discharges  could  have  an  impact  on  the 
water  quality   at  water  intakes  and  recreational 
areas  in  the  Wheeler  and  Pickwick  Reservoirs, 
especially  for  cases  where  the  contaminant  was 
released  from  a  river  bank  that  had  water  intakes 
or  recreational  areas  along  the  same  bank  farther 
downstream.  Evaluation  of  the  potential  for  ad- 
verse impacts  from  nonpoint  source  runoff  was 
limited  to  nitrogen,  phosphorus,  and  herbicides, 
but  did  not  consider  sediment,  which  is  known  to 
be  a  problem  in  agricultural  areas.  No  data  on 
pesticides  were  available,  but  an  equation  and  in- 
formation from  local  agricultural  extension  agents 
were  used  to  predict  that  average,  edge-of-field 
concentrations  could  be  as  high  as  22,000  ppb. 
(Lantz-PTT) 
W89-02702 


EVALUATION  OF  RAIN  CHEMISTRY  DATA 
FOR  THE  JOHN  F.  KENNEDY  SPACE 
CENTER,  FLORIDA  AND  THE  UNIVERSITY 
OF  CENTRAL  FLORIDA,  ORLANDO,  FLORI- 
DA, 

University  of  Central  Florida,  Orlando.  Dept.  of 
Chemistry. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-02708 

PESTICIDE  IMPACT  ON  STREAM  FAUNA 
WITH  SPECIAL  REFERENCE  TO  MACROIN- 
VERTEBRATES, 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 

(England). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02773 


ACIDIFICATION  OF  FRESHWATERS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
M.  Cresser,  and  A.  Edwards. 
Cambridge   University   Press,   New   York.    1987. 
Cambridge  Environmental  Chemistry  Series.  136p. 

Descriptors:  *Air  pollution  effects,  'Acidification, 
•Natural  waters,  *Acid  rain,  'Acidity,  Biological 
properties,  Physical  properties,  Chemical  proper- 
ties, Geohydrology,  Botany,  Forestry,  Microbiolo- 
gical studies,  Meteorology,  Water  quality,  Hydro- 
gen ion  concentration,  Research  priorities. 

Numerous  interacting  physical,  chemical,  and  bio- 
logical processes  regulate  the  acidity  of  fresh- 
waters.  Natural  acidification  processes  are  consid- 
ered first,  then  the  effects  of  acidifying  pollutant 
inputs  from  the  atmosphere  and  of  other  human 
activities.  The  relative  importance  of  the  different 
processes  is  critically  examined.  Concepts  incorpo- 
rated are  drawn  from  chemistry,  physics,  geology, 
hydrology,  plant  science  and  forestry,  soil  science, 
microbiology  and  meteorology.  The  importance  of 
freshwater  acidification,  natural  acidification  proc- 
esses, anthropogenic  influences  on  acidification 
processes,  experimental  methods  in  acidification 
research,  and  possible  priorities  in  freshwater  acidi- 
fication research,  are  the  primary  divisions  within 
which  these  concepts  are  discussed.  (Lantz-PTT) 
W89-02774 


ORGANIC  CHEMICALS  IN  NATURAL 
WATERS:  APPLIED  MONITORING  AND 
IMPACT  ASSESSMENT, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-02776 


ACID  PRECIPITATION.  CITATIONS  FROM 
THE  COMPENDEX  ENGINEERING  INFOR- 
MATION INC.  DATABASE  (SEPT  86  -  AUG  87). 
National  Technical  Information  Service,  Spring- 
field. VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-866620. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
September  1987.  115p. 

Descriptors:  *Acidification,  'Bibliographies,  'Acid 
rain,  'Water  pollution  sources,  Literature  review, 
Precipitation,  Water  pollution  effects,  Air  pollu- 
tion, Measuring  instruments,  Chemical  analysis. 

This  bibliography  contains  citations  concerning  the 
causes,  effects,  sources,  and  controls  of  acid  pre- 
cipitation and  acidification.  Techniques  and  tech- 
nology for  measurement  and  analysis  of  acid  pre- 
cipitation are  considered.  This  updated  bibliogra- 
phy contains  266  citations,  all  of  which  are  new. 
(Author's  abstract) 
W89-02785 


SUPERFUND  RECORD  OF  DECISION: 
DISTLER  FARM,  KY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For   primary   bibliographic   entry   see   Field   5G. 

W89-02778 

ACID  PRECIPITATION.  CITATIONS  FROM 
THE  COMPENDEX  ENGINEERING  INFOR- 
MATION INC.  DATABASE  (SEPT  84  -  AUG  86). 

National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-866612. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
September  1987.  137p. 

Descriptors:  'Acidification,  'Air  pollution  effects, 
'Bibliographies,  'Acid  rain,  'Water  pollution 
sources,  Literature  review,  Precipitation,  Water 
pollution  effects,  Air  pollution,  Measuring  instru- 
ments, Chemical  analysis. 

This  bibliography  contains  citations  concerning  the 
causes,  effects,  sources,  and  control  of  acid  precipi- 
tation and  acidification.  Techniques  and  technolo- 
gy for  measurement  and  analysis  of  acid  precipita- 
tion are  considered.  This  updated  bibliography 
contains  317  citations.  (Author's  abstract) 
W89-02784 


PROCESSES,  COEFFICIENTS,  AND  MODELS 
FOR  SIMULATING  TOXIC  ORGANICS  AND 
HEAVY  METALS  IN  SURFACE  WATERS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
J.  L.  Schnoor,  C.  Sato,  D.  McKechnie,  and  D. 
Sahoo. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-213880. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/3-87/015,  June  1987.  303p, 
52  fig,  52  tab,  316  ref,  2  append.  EPA  Contract 
811756. 

Descriptors:  'Path  of  pollutants,  'Organic  com- 
pounds, 'Heavy  metals,  'Surface  water,  'Model 
studies,  'Fate  of  pollutants,  'Simulation  analysis. 
Literature  review,  Mathematical  models,  Natural 
waters. 

This  is  a  reference  manual  for  users  of  models  that 
compute  the  fate  and  transport  of  toxic  organic 
chemicals  and  heavy  metals  in  natural  surface 
waters.  The  primary  purpose  of  this  document  is  to 
assist  potential  users  in  selecting  proper  models  and 
to  supply  a  literature  review  of  rate  constants  and 
coefficients,  to  insure  the  wise  application  of  the 
models.  The  manual  describes  basic  concepts  of 
fate  and  transport  mechanisms,  providing  kinetic 
formulations  that  are  common  to  these  models. 
Development  of  generalized  mathematical  models 
and  analytical  solutions  to  the  equations  are  dem- 
onstrated. The  manual  includes  a  brief  general 
description  of  four  models  (EXAMS  II, 
TOXIWASP,  HSPF,  and  MINTEQ),  example 
runs,  and  comparisons  of  these  models.  Rates  and 
coefficients  provided  in  the  manual  were  collected 
through  literature  reviews  through  1986.  (Author's 
abstract) 
W89-02788 


ACID         PRECIPITATION  LITERATURE 

REVIEW  1986:  EMISSION,  TRANSPORT, 
TRANSFORMATION  AND  DEPOSITION  OF 
ACIDIC  TRACE  SPECIES, 

Norsk  Inst,  for  Luftforskning,  Lillestroem. 

O.  Hov. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE88-751208. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report  No.  NILU-OR-34/87,  May  1987.  54p,  3 

fig,  1  tab,  125  ref. 

Descriptors:  'Trace  elements,  'Acid  rain,  'Litera- 
ture review,  'Fate  of  pollutants,  'Path  of  pollut- 
ants, Nitrogen  compounds,  Ammonia,  Nitrates, 
Sulfur,  Sulfates,  Air  pollution  effects. 

More  effort  is  being  devoted  to  the  investigation  of 
the  atmospheric  distribution  and  chemistry  of  com- 
pounds derived  from  nitrogen  oxides  and  ammo- 
nia, and  from  biogenic  sulfur  compounds.  The 
annual  deposition  of  nitrate  and  ammonium  in 
southern  Scandinavia  is  about  6  kg/ha  as  N03(-)-N 
and  NH4(  +  )-N,  while  it  is  about  15  kg/ha  as  S04- 
S   Both  in  Europe  and  North  America  there  is  an 
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extensive  effort  put  into  model  calculations  of  acid 
deposition.  A  new  version  of  the  EMEP-model 
was  used  to  calculate  the  sulfur  budget  for  Europe 
for  several  years.  The  country-by-country  budget 
for  sulfur  is  quite  different  from  the  results  of 
earlier  versions  of  the  model.  The  new  calculation 
fits  better  with  observations.  On  a  national  basis,  28 
kt/yr  of  sulfur  is  emitted  in  Norway.  Some  results 
from  the  calculation  of  ozone  in  episodes  over 
Europe  have  been  published  using  the  PHOXA- 
model.  The  calculation  indicates  that  changes  in 
the  emissions  of  NOx  and  VOC  mainly  will  move 
areas  of  maximum  ozone  rather  than  lowering  the 
maximum  concentration.  Substantial  reductions  in 
NOx-  and  VOC-emissions  are  needed  to  obtain  a 
significant  ozone  reduction  over  Europe  in  epi- 
sodes. (See  also  W89-02827)  (Lantz-PTT) 
W89-02822 


REVIEW  OF  PAPERS  PUBLISHED  IN  1985 
ABOUT  EMISSION,  TRANSPORT,  TRANS- 
FORMATION AND  DEPOSITION  OF  ATMOS- 
PHERIC TRACE  CONSTITUENTS  OF  IMPOR- 
TANCE FOR  ACID  DEPOSITION, 
Norsk  Inst,  for  Luftforskning,  Lillestroem. 
O.  Hov. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-751200. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
Report  No.  NILU-TR-3/86,  February  1986  61n 
193  ref.  F 

Descriptors:  'Literature  review,  *Water  pollution 
sources,  *Acid  rain,  'Air  pollution,  Ozone,  Ni- 
trates, Hydrocarbons,  Organic  compounds,  Meth- 
ane, Carbon  monoxide,  Europe. 

About  300  papers  published  in  1985  or  late  in  1984 
about  three-dimensional  models  being  developed 
to  describe  episodes  of  elevated  levels  of  air  pollu- 
tion related  to  acid  deposition  were  reviewed. 
There  has  been  progress  in  the  development  of 
models  for  acid  deposition  and  photochemical  oxi- 
dants. Simultaneous  measurements  of  03,  NOx, 
individual  hydrocarbons,  aldehydes,  CO  and  OH 
have  led  to  the  conclusion  that  the  atmospheric  gas 
chemistry  in  moderately  polluted  air  is  well  under- 
stood. There  is  an  upward  trend  over  Europe  in 
the  concentration  of  methane,  CO  and  03  (See 
also  W89-02823)  (Author's  abstract) 
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Progress  over  a  3-year  period  between  January, 
1985  to  December,  1987,  on  a  contract  which  is 
one  of  several  components  in  the  DOE  regional 
program  of  Coastal  Oceanography  in  the  south- 
eastern U.S.,  called  the  South  Atlantic  Bight 
(SAB)  is  summarized.  Low  salinity  coastal  waters 
were  monitored  during  autumn  1986  and  hydro- 
graphic  mapping  was  conducted  south  of  the 
coastal  boundary  zone  (CBZ).  The  results  were 
used  to  design  experiments  conducted  in  1987  and 
scheduled  to  be  performed  during  the  next  5  yrs. 
The  removal  of  materials,  including  pollutants, 
from  the  CBZ  involves  the  interaction  of  physical, 
geochemical,  and  biological  processes.  Hence,  the 
field   work   requires  close  coordination   between 


biologists  and  physical-chemical  oceanographers. 
Research  objectives  include  the  determination  of 
transport  pathways  and  volume  flow  rates  in  the 
CBZ  and  the  development  of  models  to  quantify 
transport  due  to  physical  processes  in  the  CBZ 
Further  progress  is  limited  by  lack  of  knowledge 
of  the  vertical  profile  of  horizontal  currents  in  the 
shallow  waters  of  the  continental  shelf.  Abstracts 
of  papers  describing  the  work  are  included.  (Lantz- 
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The  Maryland  Synoptic  Stream  Chemistry  Survey 
was  designed  to  provide  statewide  estimates  of  the 
number  and  extent  of  stream  resources  presently 
affected  by  or  at  risk  from  acidification.  Streams 
surveyed    were   selected    as   a   stratified    random 
sample  from  a  statewide  list  of  non-tidal  stream 
reaches.    The   sample    represented    water   quality 
conditions  in  a  population  of  interest  comprising 
the  state's  headwater  (watershed  areas  <  or  =  100 
sq  km)  stream  resources  sampled  during  relatively 
constant  phenological  conditions  during  the  spring 
of  1987.  Of  the  6875  non-tidal  stream  reaches  in  the 
state,   an   estimated    5411    reaches   belong   to   the 
population  of  interest.  Samples  were  analyzed  for 
acid  neutralizing  capacity  (ANC),  pH,  conductivi- 
ty, dissolved  organic  carbon  (DOC),  color,  and 
dissolved  inorganic  carbon  (DIC),  using  analytical 
methods  developed  for  the  EPA  National  Surface 
Water  Survey.  Population  estimates  of  the  number 
and  total  length  of  stream  reaches  at  or  below 
specific  levels  of  acid  neutralizing  capacity  (ANC) 
or  pH  were  developed  using  data  from  535  ran- 
domly  sampled   stream   reaches.    In   the   Coastal 
Plain  portion  of  the  state,  an  estimated  1977  stream 
km  had  pH  values  of  6.5  or  lower  (values  that  may 
cause  decreased  reproductive  success  in  anadro- 
mous  fish  that  utilize  Coastal  Plain  streams).   In 
upland  portions  of  the  state,  283  stream  km  had  pH 
values  of  6.0  or   lower  (values   that   may   cause 
decreased  reproductive  success  of  resident  native 
fish  populations).  Based  on  a  sensitivity  criterion  of 
ANC  <  or  =  200  microeq/L,  approximately  one- 
third   (32%)  of  all   stream   reaches  (nearly   4200 
stream  km)  are  potentially  sensitive  to  acidification 
or  already  acidified.  Sensitive  streams  are  present 
in  all  physiographic  provinces  in  Maryland;  the 
highest  proportions  are  found  in  the  South  Coastal 
Plain  (74%)  and  the  Appalachian  Plateau  (52%). 
(Author's  abstract) 
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The  Meteorology  Division  provided  meteorologi- 
cal research  and  support  to  the  Environmental 
Protection  Agency.  Basic  meteorological  support 
consisted  of  the  application  of  dispersion  models, 
and  the  conduct  of  dispersion  studies  and  model 
evaluations.  The  primary  research  effort  was  the 
development  and  evaluation  of  air  quality  simula- 
tion models  using  numerical  and  physical  tech- 
niques supported  by  field  studies.  Modeling  em- 
phasis was  on  the  dispersion  of  photochemical 
oxidants  and  particulate  matter  on  urban  and  re- 
gional scales,  dispersion  in  complex  terrain,  and 
atmospheric  processes  related  to  the  acid  deposi- 
tion problem.  Highlights  during  FY-1985  included 
evaluation  of  the  dividing  streamline  height  con- 
cept for  flow  over  and  around  terrain  features- 
completion  of  the  VALMET  and  MELSAR 
models  for  use  in  specific  terrain  situations;  devel- 
opment of  a  preliminary  version  of  the  Regional 
Acid  Deposition  Model  (RADM);  completion  of  a 
mesoscale  acid  precipitation  study;  conduct  of  a 
field  study  of  the  transport  and  transformation  of 
acidic  compounds  by  non-precipitating  cumulus 
convective  processes;  and  completion  of  a  position 
paper  on  the  research  status  and  needs  on  diffusion 
in  atmospheric  boundary  layers.  Work  underway 
in  other  areas  of  air  pollution  meteorology  and 
modeling  is  also  described.  (Author's  abstract) 
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This  report  summarizes  work  carried  out  by  the 
University   of  Washington's  Cloud   and   Aerosol 
Research  Group  during  the  past  year  on  the  inter- 
actions of  nitrogen  species  with  clouds.  The  princi- 
ple conclusions  that  have  emerged  from  these  anal- 
yses of  the  field  data  collected  during  the  past 
year,  together  with  data  collected  in  the  previous 
two  years,  are:  (1)  Nitrate  production  commonly 
occurs  in  clouds,  and  at  times  it  is  a  source  for 
nitrate  in  clouds  that  is  comparable  to  that  which 
derives   from   the   scavenging   of  pre-existing   ni- 
trates.  However,  nitrate  production  in  clouds  is 
highly  variable  and  does  not  appear  to  be  either  as 
frequent  or  as  substantial  as  sulfate  production;  (2) 
The  efficiencies  with  which  nitrogen  species  are 
scavenged  by  clouds  is  strongly  influenced  by  the 
precipitation  formation  mechanism  and,  in  particu- 
lar, by  the  presence  and  growth  mechanisms  for 
ice  and  snow;  (3)  A  possible  mechanism  for  nitrate 
production  in  clouds  is  the  interstitial  formation  of 
N03   and   N205.   Although   the  data  set   is  not 
inconsistent  with  this  mechanism,  it  is  not  exten- 
sive or  definitive  enough  to  confirm  it;  and  (4) 
Peroxyacetyl  nitrate  (PAN)  is  poorly  scavenged 
by  clouds  but  it  can  be  redistributed  in  the  vertical 
by  clouds.  The  study  shows  the  value  of  analyzing 
chemical  data  sets  gathered  during  comprehensive 
meteorological  field  experiments  to  allow  evalua- 
tion of  the  complex  interactions  of  meteorological 
and  chemical  parameters.  The  authors  recommend 
that  high  priority  be  given  to  the  continued  devel- 
opment  of  sensitive,   fast-response   analyzers   for 
NOx  species  that  are  suitable  for  use  aboard  air- 
craft. (Lantz-PTT) 
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Evaluation  of  the  water  quality  of  the  southwest 
portion  of  Lake  Michigan  is  based  on  standards  as 
set  by  the  Illinois  Pollution  Control  Board  (35  IL 
Adm  Code  302).  Total  phosphate  exceeded  stand- 
ards most  often  (31%)  followed  by  phenols  (26%), 
conductivity  (10%),  ammonia  nitrogen  (6%),  sul- 
fate (3%),  chloride  (1%)  and  fecal  coliform  (1%). 
Since  it  was  not  possible  to  collect  the  required 
number  of  fecal  coliform  samples  within  a  30  day 
period  at  each  station,  an  individual  count  of  20/ 
100  mL  is  used  as  a  criterion.  Total  coliform 
counts  in  1986  ranged  from  0  to  4700/100  mL  with 
mean  values  of  0/100  mL,  5/100  mL  and  75/100 
mL  for  Open  Water,  North  Shore  and  South  Shore 
Surveys  respectively.  Fecal  coliform  counts  in 
1986  ranged  from  0  to  142/100  mL.  Ammonia 
nitrogen  concentrations  in  1986  ranged  from 
<0.01  mg/L  to  0.28  mg/L.  Total  phosphate  con- 
centrations in  1986  ranged  from  0.01  mg/L  to  0.07 
mg/L.  Chloride  concentrations  in  1986  ranged 
from  9  to  12  mg/L.  Sulfate  concentrations  in  1986 
ranged  from  20.0  mg/L  to  31.0  mg/L.  Pentachlor- 
ophenol  was  the  only  organochlorine  compound 
detected  in  water  samples  in  1986.  It  was  detected 
in  two  of  six  samples,  with  concentration  of  0.004 
micrograms/L,  well  below  levels  considered  toxic 
to  freshwater  aquatic  life  and  unsafe  for  public 
health  protection  (USEPA  1986).  Total  metals  and 
cyanide  were  either  below  detection  limits  or 
within  natural  levels.  These  results  are  similar  to 
those  found  since  1979.  There  continues  to  be  a 
health  advisory  regarding  consumption  of  Lake 
Michigan  trout  and  salmon  with  lengths  over  23 
inches  and  32  inches,  respectively.  (Lantz-PTT) 
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Lake  Calumet,  located  15  miles  south  of  down- 
town Chicago,  is  the  vestige  of  a  huge  lake  formed 
approximately  13,500  years  ago  from  the 
meltwater  of  retreating  glaciers.  This  environmen- 
tal profile  focussed  on  the  various  basins  within 
Lake  Calumet  proper.  Study  objectives  were:  (1) 
determination  of  the  horizontal  distribution  of 
metals  and  organic  contaminants  in  lake  sediments; 
(2)  study  of  the  physical  transport  of  contaminants 
by  surface  water  and  groundwater;  (3)  investiga- 
tion of  the  fugacity  of  selected  organic  compounds 
in  sediments  and  water;  (4)  determination  of  micro- 
bial degradation  rates  of  toxic  organic  compounds; 
(5)  estimation  of  metal  bioaccumulation  rates  in 
macrophytes;  and  (6)  assessment  of  overall  sedi- 
ment toxicity  by  laboratory  and  field  bioassays. 
Sediment  samples  were  collected  at  33  stations 
within  the  lake.  Principal  findings  include:  (1)  con- 
centrations of  toxic  metals  and  organics  are  gener- 
ally far  above  background  levels  and  higher  than 
in  nearby  water  bodies;  (2)  surface  drainage  into 
the  lake  is  entirely  through  man-made  channels;  (3) 
wind-driven  resuspension  of  sediment  particles  is 
continual;  (4)  methane  production  in  sediments 
confirms  the  presence  of  anaerobic  microbial  com- 


munities, which  are  more  numerous  in  near-shore 
areas;  (5)  macrophyte  species  known  to  be  bioac- 
cumulators  of  heavy  metals  were  found;  (6)  all 
sediment  sampling  stations  produced  toxic  re- 
sponses in  single-species  bioassays,  with  over  half 
the  stations  classified  as  'highly  toxic';  and,  (7) 
community-level  bioassays  showed  toxic  effects  at 
71%  of  the  stations.  (Lantz-PTT) 
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In  accordance  with  the  Acid  Precipitation  Act  of 
1980  (PL  96-294),  the  Interagency  Task  Force  on 
Acid  Precipitation  is  pursuing  a  comprehensive 
research  program.  Federally  funded  acidic  deposi- 
tion research  has  expanded  from  about  $17  million 
in  FY  1982  to  the  current  (FY  1986)  level  of  $84 
million.  As  is  recognized  in  the  Act,  it  will  take  a 
systematic  effort  across  the  duration  of  the  10-year 
program  to  adequately  address  major  uncertainties 
about  the  causes,  effects  and  questions  relating  to 
the  management  and  mitigation  of  acidic  deposi- 
tion. The  'Research  Overview'  section  of  the  1986 
Annual  Report  provides  a  synopsis  of  the  results  of 
past  and  present  NAPAP  research  activities  and  an 
outline  for  future  research  efforts.  This  section  is 
organized  by  the  following  task  groups:  Emissions 
and  Controls;  Atmospheric  Chemistry;  Atmos- 
pheric Transport;  Atmospheric  Deposition  and  Air 
Quality  Monitoring;  Terrestrial  Effects;  Aquatic 
Effects;  Effects  on  Materials  and  Cultural  Re- 
sources; and  Mid-Term  Findings.  (Lantz-PTT) 
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The  goal  of  the  National  Acid  Precipitation  As- 
sessment Program  (NAPAP)  is  to  develop  and 
progressively  refine  an  objective  and  comprehen- 
sive body  of  information  on  the  causes  and  effects 
of  acidic  deposition.  The  program  includes  re- 
search, monitoring  and  assessment  activities  that 
emphasize  the  timely  development  of  a  firmer  sci- 
entific basis  for  decision-making  by  legislators,  reg- 
ulatory officials,  resource  managers,  environmental 
groups,  and  the  public.  The  Office  of  the  Director 
of  Research,  which  is  responsible  for  the  day-to- 
day management  of  the  National  Program,  has 
developed  this  NAPAP  Operating  Research  Plan 
to  describe  each  project,  its  objectives  and  scope, 
and  its  specific  contributions  to  the  integrated  re- 
search effort.  The  Plan  also  includes  overview 
sections  on  the  research  activities  of  each  Task 
Group.  This  document  is  used  by  NAPAP  man- 
agement to  plan  and  implement  this  comprehensive 
research  effort.  The  information  contained  in  the 
plan  will  guide  NAPAP  and  its  member  agencies 
in  refining  research  goals,  proposing  new  initia- 
tives, and  developing  the  annual  NAPAP  inter- 
agency budget.  Each  Task  Group  chapter  of  the 
Operating  Plan  consists  of  several  elements:  a  tex- 


tual overview  of  the  scope  of  the  Task  Group's 
research  effort;  a  summary  of  major  Task  Group 
deliverables  and  their  anticipated  dates  of  comple- 
tion; a  tabular  summary  of  all  ongoing  research 
projects  and  their  funding;  individual  project  de- 
scriptors outlining  the  performer(s),  duration, 
funding  history,  objectives,  work  plan,  and  deliver- 
ables for  each  project.  (Lantz-PTT) 
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1987.  51p,  6  fig,  14  tab. 

Descriptors:  'Superfund,  'Industrial  wastewater, 
'Water  pollution  sources,  'Water  pollution  treat- 
ment, 'Metal-finishing  wastes,  'Path  of  pollutants, 
'Cleanup  operations,  Heavy  metals,  Costs,  Sparta, 
Wisconsin,  Aluminum,  Cadmium,  Copper,  Nickel, 
Iron,  Fluoride,  Trichloroethylene. 

The  Northern  Engraving  Corporation  (NEC),  lo- 
cated in  Sparta,  Wisconsin,  presently  owns  and 
operates  a  manufacturing  facility  at  the  site,  which 
produces  metal  name  plates,  dials  and  decorative 
trim  for  the  automotive  industry.  The  majority  of 
the  land  within  the  Sparta  area  is  zoned  for  general 
agriculture  which  includes  livestock  raising,  nurs- 
ery, greenhouse  and  poultry  farming.  Four  sepa- 
rate areas  of  contamination  at  the  NEC  facility 
have  been  identified  as  potential  sources  of  soil, 
groundwater    and    surface    water    contamination. 
They  include  the  sludge  lagoon,  seepagepit,  sludge 
dumps  site  and  lagoon  drainage  ditch.  Rinse  water 
from   the   plant   was  collected   and   treated   with 
sodium  hydroxide  for  precipitation  to  metal  hy- 
droxide solids.  The  treated  rinse  water  was  dis- 
charged to  the  sludge  lagoon  to  allow  solids  to 
settle.  The  treated  lagoon  effluent  was  discharged 
to  the  LaCrosse  River  by  way  of  a  storm  drainage 
ditch.  Between  1968  and  1976  the  sludge  lagoon 
accumulated  solids  from  the  treated  wastewater. 
An  onsite  seepage  pit  was  employed  to  neutralize 
spent  acid  waste.  It  was  removed  from  service, 
filled  with  approximately  five  feet  of  clean  fill  and 
graded    in    1981.    A    new    onsite    above    ground 
wastewater  treatment  system  was  installed  in  1976 
and  modified  in  1984  to  meet  more  stringent  State 
effluent  standards.   Approximately  900  cu  yd  of 
sludge  is  contaminated   with   phosphorus,   alumi- 
num, cadmium,  copper,  nickel,  iron  and  fluoride. 
The  drainage  ditch  is  contaminated  with  fluoride, 
aluminum,  chromium  and  copper;  the  seepage  pit 
is  contaminated  with  trichloroethylene  (TCE);  and 
groundwater  is  contaminated  with  copper,  nickel 
and  zinc.  The  selected  remedial  action  for  this  site 
includes:   excavation   and   onsite   solidification   of 
approximately  4,400  cu  yd  of  sludge  and  soil;  in- 
stallation of  RCRA  cover  atop  the  lagoon;  applica- 
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tion  of  access  and  deed  restriction  to  the  seepage 
pit   property;   and   groundwater   monitoring    The 

eS,^oat^U0,al  Capital  cost  for  this  remedial  action 
is  $295  000  with  annual  operation  and  maintenance 
costs  of  $16,000.  (Author's  abstract) 
W89-02938 


FATE  OF  CRUDE  OIL  AT  SEA  AND  THE  NAT- 
iV,R^DISPERSION  OF  CRUDE  OILS  AND 
WATER-IN-OIL  EMULSIONS:  RESULTS  OF 
EXPERIMENTS  USING  A  LABORATORY 
TEST  TANK  AND  FREE-FLOATING  RINGS  AT 
SEA, 

Warren  Spring  Lab.,  Stevenage  (England). 

B.  W.  J.  Lynch. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88- 198726 

Price  codes:  E06  in  paper  copy,  E06  in  microfiche 

January  1987.  76p,  14  tab,  8  ref,  4  append. 

Descriptors:  "Oil,  'Marine  environment,  *Fate  of 
pollutants,  'Emulsions,  'Oil  spills,  Oil  pollution 
Dispersion,  Water  temperature. 

The  behavior  of  a  number  of  crude  oils  has  been 
examined  to  determine  the  factors  affecting  their 
subsequent  dissipation  from  the  surface  when  spilt 
at  sea^The  effect  of  parameters  such  as  initial  oil 
tilm  thickness,  water  temperature  and  asphaltene 
content  of  the  parent  crude  oil  upon  emulsion 
formation  and  natural  dispersion  rates  has  been 
examined.  The  results  obtained  at  sea  have  indicat- 
ed that  the  rates  of  viscosity  increase,  due  to 
emulsion  formation,  and  the  measured  initial  dis- 
persion rates  of  the  oils  tested  can  be  related  to 
their  asphaltene  contents.  Laboratory  results  have 
shown  that  over  the  range  of  water  temperatures 
used,  5,  10  and  20  C,  indications  are  that  the  lower 
water  temperatures  enhance  the  rate  of  emulsion 
formation  and  reduce  the  rate  of  initial  dispersion 
by  increasing  the  initial  rate  at  which  the  viscosity 
rises  during  emulsion  formation.  (Author's  ab- 
stract) 
W89-02944 


WATER  QUALITY  ASSESSMENT  OF  DOD  IN- 
STALLATIONS/FACILITIES  IN  THE  CHESA- 
PEAKE  BAY  REGION.  PHASE  III   REPORT 
VOLUME  2  -  OVERALL  APPROACH,  FIND- 
INGS AND  RECOMMENDATIONS 
Tetra  Tech,  Inc.,  Arlington,  VA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-02954 


DEVELOPMENT    AND    FIELD    USE    OF    A 

t7on^tt?diLeEsCTOR  FOR  ACID  precipita- 

Warren  Spring  Lab.,  Stevenage  (England) 

D.  J.  Hall,  S.  M.  Cottrill,  A.  L.  Goldsmith,  S.  L 

Upton,  and  R.  A.  Waters. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88- 197934 

Price  codes:  E06  in  paper  copy,  E06  in  microfiche.' 

January  1988.  65p,  37  fig,  2  tab,  9  ref. 

Descriptors:  'Snow,  'Acid  rain,  'Data  acquisition, 
Snow  collectors,  'Rain  gages,  Water  pollution 
sources,  Path  of  pollutants,  Scotland,  Sampling 
Field  tests,  Chemistry  of  precipitaiton,  Evapora- 
tion, Rain,  Precipitation. 

A  novel  form  of  snow  collection,  based  on  sound 
aerodynamic  principles,  can  maintain  a  high  collec- 
tion efficiency  in  strong  winds.  The  collector  was 
intended  for  use  in  acid  precipitation  studies, 
where  there  are  particular  difficulties  in  obtaining 
complete,  uncontaminated  samples  of  snow  pre- 
cipitation suitable  for  analysis.  A  suitable  design  of 
the  collector  for  field  use  was  produced  and  nine 
collectors  manufactured  and  used  at  six  sites 
mainly  in  Scotland,  during  the  winter  of  1985/86' 
I  he  design  proved  to  be  an  effective  collector  and 
generally  worked  well,  the  only  significant  fault 
being  the  loss  by  evaporation  of  a  proportion  of 
small  precipitation  samples.  Sufficient  good  results 
were  obtained  to  allow  a  tentative  study  of  the 
differences  betweenrain  and  snow  precipitation 
chemistry.  (Lantz-PTT) 
W89-02945 


WtawR1SHAL,TY  ASSESSMENT  OF  DOD  IN- 
STALLATIONS/FACILITIES IN  THE  CHFSA- 
PEAKE  BAY  REGION.  PHASE  III  RFPORT 
VOLUME  1  -  SUMMARY.  kutorl 

Tetra  Tech,  Inc  ,  Arlington,  VA. 
For  primary  bibliographic  entry  see  Field  5C 
W89-02953 


GASTROINTESTINAL       ABSORPTION       OF 

™°a™»LE     URANIUM     FROM     DRINKING 
WAILR, 

Y*a*  «?iv"  Sa!1  Lake  City-  Sch°o1  of  Medicine. 
M.  E.  Wrenn,  N.  P.  Singh,  H.  Ruth,  and  D 
Burleigh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-201231 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/078,  April  1988  4n  2 
fig,  9  ref.  '    F' 

Descriptors:  'Path  of  pollutants,  'Drinking  water, 
Bioaccumulation,  'Human  physiology,  'Uranium 
Absorption,  Fate  of  pollutants,  Public  health. 

In  1983,  a  literature  review  published  data  on 
gastrointestinal  (GI)  absorption  and  distribution  of 
uranium  in  the  body.  Estimates  for  the  fraction  of 
uranium  absorbed  by  humans  varied  tenfold,  from 
Am  t£.8'0T%'  Wlth  a  concensus  'best  estimate'  of 
14%.  I  he  International  Commission  on  Radiobio- 
logical Protection  (ICRP)  has  recommended  the 
use  of  5%  for  the  GI  absorption  of  soluble  uranium 
by  occupationally-exposed  workers.  The  GI  ab- 
sorption of  uranium  in  man  may  be  affected  by 
other  factors  also.  Other  studies  found  that  the 
absorption  of  uranium  is  three  to  seven  times 
higher  when  given  to  rats  on  a  fasting  stomach 
than  with  food.  (Lantz-PTT) 
W89-02957 


^f«,,cPRO?oV£rlON     OF    MANUFACTURED 
PRACTICES  °F   PAST   DISPOSAL 

Research  Triangle  Inst.,  Research  Triangle  Park, 

For  primary  bibliographic  entry  see  Field  5E. 
W89-02964 


!££1&V,E  OF  MODELS  FOR  FRESHWATER 
AND  SOIL  ACIDIFICATION, 

Senter  for  Industriforskning,  Oslo  (Norway) 

J.  O.  Reuss,  N.  Christophersen,  and  H.  M  Selp 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161,  as  DE88-751202 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No    85  01   37  -   1,  July   1986.  Colorado 

Agricultural  Experiment  Station  Project  6232. 

Descriptors:    'Acid    rain    effects,    'Acidification, 
Soil  contamination,  'Model  studies,  'Water  pollu- 
tion sources,  Hydrogen  ion  concentration,  Chemi- 
cal studies,  Mathematical  models,  Aluminum. 

Four  types  of  models  quantifying  effects  of  acid 
deposition  on  freshwaters  are  reviewed.  Emphasis 
is  on  an  assessment  of  critical  assumptions.  The 
models  range  from  simple  to  very  complex  and 
Irom  empirical  to  highly  process  oriented.  Empiri- 
cal models  are  useful  in  systemizing  large  amounts 
ot  information  and  have  led  to  a  focus  on  impor- 
tant concepts.  By  using  basic  soil  chemistry  and 
quantifying  key  parameters  essential  insight  as  well 
as  new  ideas  for  experimental  studies  were  ob- 
tained. At  their  present  stage,  the  models  indicate 
that,  under  some  conditions,  acid  deposition  may 
have  a  strong  effect  on  fresh  water  chemistry 
particularly  pH  and  aluminum  concentration.  The 
results  have  further  clarified  the  role  of  other 
factors  such  as  forest  growth  in  contributing  to 
water  acidification.  (Lantz-PTT) 
W89-02967 


R.  Styles. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-167481 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche 
^f-P0^0-  EpA/600/3-88/008,  February  1988 
N2o7.P685-02n481847.tab,  ^  "*  «'  EPA  C°"tract 

Descriptors:  'Path  of  pollutants,  'Acid  rain  'Me- 
teorology 'Rocky  mountains,  'Model  studies, 
Water  pollution  sources,  Mountains,  Wind  Air 
pollution,  Chemical  analysis,  Computer  models. 

The  hybrid  acid  deposition/air  quality  modeling 
system  for  the  Rocky  Mountains  makes  use  of  a 
mesoscale  meteorological  model,  which  includes  a 
new  diagnostic  wind  model,  as  a  driver  for  a 
Lagrangian  puff  model  that  treats  transport  dis- 
persion, chemical  transformation,  and  dry  and  wet 
deposition.  Transport  will  be  defined  from  the 
diagnostic  wind  model  based  on  the  wind  at  the 
puff  center.  The  treatment  of  dispersion  will  be 
?"„  on  the  parameterization  in  the  PNL/ 
m^h?ATR,"POLUT'  while  straining  the  MESO- 
PUr-F-II  dispersion  algorithms  as  an  option.  Based 
Sn™/!f  evaluation  °f  ^e  chemical  mechanisms,  the 
K1VAD  chemistry  appears  to  be  the  most  scientifi- 
cally sound,  as  well  as  consistent,  with  the  Lagran- 
gian puff  model  formulation.  Dry  deposition  will 
use  the  CCADM  dry  deposition  module  with  some 
minor  adjustments.  Wet  deposition  will  be  based 
?u  ct™^'"8  coefficient  approach  as  used  in 
the  ERT/MESOPUFF-II.  (Author's  abstract) 
W89-02969 


ROCKY     MOUNTAIN     ACID     DEPOSITION 
MODEL     ASSESSMENT:     EVALUATION     OF 

^FoV,^A,lE^ACID    DEPOSITION    MODELS 
FOR  USE  IN  COMPLEX  TERRAIN, 

Systems  Applications,  Inc.,  San  Rafael,  CA 

R.  E.  Morris,  R.  C.  Kessler,  S.  G.  Douglas,  and  K 


S^S!S.ORE  TRANSPORT  PROCESSES  AF- 
PECTING  THE  DILUTION  AND  FATE  OF 
ENERGY-RELATED  CONTAMINANTS, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA 
J.  O.  Blanton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  DE88-004808 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/ER/60351-3,  December  1,  1987 

«&DL,c'f  4  tab-  DOE  Contract  DE-FG09- 
ojh.K6U351. 

Descriptors:  'Electric  power  production,  'Ther- 
mal pollution,  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Nearshore  processes,  Literature  review 
Oceanography. 

Progress  is  reported  for  a  3-year  period  between 
January  1985  to  December  1987  for  a  DOE  region- 
al program  of  Coastal  Oceanography  in  the  south- 
eastern U.S.,  hereafter  called  the  South  Atlantic 
Bight  (SAB).  Research  has  encompassed  a  combi- 
nation of  theoretical   and  experimental   work  in 
order  to  understand  the  role  of  coastal  fronts  and 
associated  circulation  processes  in  transporting  ma- 
terial on  the  continental  shelf  of  the  SAB.  A  major 
effort  was  to  study  the  formation  and  dissipation  of 
fronts  such  as  mid-shelf  fronts  found  in  the  winter 
in  the  SAB  and  the  coastal  front  formed  by  estua- 
rine  inputs  off  South  Carolina  and  Georiga,  and 
'fictional  response  of  currents  on  the  continental 
shelf  and   the  response  of  shelf  currents  on  the 
'remote'    disturbances    of   storms    and    the    Gulf 
Stream.    While   the   inner   shelf  frontal   zone   off 
Georgia  and  South  Carolina  inhibits  the  transfer  of 
materials   offshore,   there  are   processes  that  can 
break   down   this   inhibition.   Simulations  are  de- 
scribed which  show  that  southward  wind  stress 
events  can  spread  the  front  seaward  and  detach 
lenses  of  surface  water  and  advect  them  seaward 
and  out  of  the  coastal  boundary  zone  (CBZ).  This 
represents  an  important  mechanism  by  which  con- 
taminants in  the  surface  are  removed  from  th  inner 
shelf.    However,    it   material    has   settled    to   the 
bottom,  this  'upwelling'  circulation  inhibits  the  ad- 
vection   of  material   out   of  the   CBZ   and   it   is 
thought  to  be  trapped   there.   Since  autumn  and 
winter  seasons  are  characterized  by  prediminantly 
downdwelling  favorable  wind  stress,  the  circula- 
tion  described   above  is  reversed   in  an  average 
sense.  The  frontal  zone  becomes  relatively  narrow 
(extends  5  -10  km  offshore)  providing  a  significant- 
ly  reduced  volume  fo  rthe  dilution  of  contami- 
nants. Experimental  studies  of  riverine  plumes  in 
autumn  support  theoretical  studies  that  the  winds 
play  a  dominant  role  in  governing  whether  con- 
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taminants  in  river  plumes  affect  adjacent  shorelines 
or  not.  During  upwelling  favorable  winds,  the 
plumes  extend  directly  offshore  where  they  rapidly 
mix  with  shelf  water.  If  winds  are  downwelling 
favorable,  plumes  are  bent  alongshore  and  down- 
wind where  they  can  essentially  bathe  the  shore 
environment.  (Lantz-PTT) 
W89-02972 

EVALUATION  OF  BASELINE  CONDITIONS 
AT  LEASE  TRACT  C-A,  RIO  BLANCO 
COUNTY,  COLORADO, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

W.  L.  Barteaux,  and  G.  Biezugbe. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-004169. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report    No.    DOE/MC/11076--2442,    September 

1987.  46p,  9  fig,  9  tab,   16  ref,  2  append.  DOE 

Contract  No.  DE-FC21-86MC 11076. 

Descriptors:  'Baseline  studies,  'Colorado,  *Oil  in- 
dustry, 'Groundwater  quality,  'Water  quality, 
'Oil  shale,  Rio  Blanco  County,  Aquifers,  Stand- 
ards, Monitoring. 

An  analysis  was  made  of  baseline  groundwater 
quality  data  from  oil  shale  lease  tract  C-a,  managed 
by  Rio  Blanco  Oil  Shale  Company.  Baseline  condi- 
tions were  determined  by  analyzing  data  from 
wells  in  the  upper  bedrock  and  lower  bedrock 
aquifers  and  from  the  alluvial  wells.  Baseline  data 
were  considered  to  be  all  data  collected  before 
mining  operations  began.  The  water  quality  was 
evaluated  using  the  1987  Colorado  State  Basic 
Standards  for  Ground  Water  as  a  basis.  The  base- 
line water  quality  in  all  three  aquifers  does  not 
meet  Colorado  water  quality  standards.  The  maxi- 
mum baseline  values  exceed  the  standard  values  for 
several  parameters  in  each  aquifer.  The  quality  of 
the  upper  and  lower  bedrock  aquifers  varies  from 
region  to  region  within  the  site.  Concentrations  of 
some  parameters  are  significantly  higher  in  the 
northeast  and  southwest  regions  of  the  lower  bed- 
rock aquifer,  and  in  the  northeast  region  of  the 
upper  bedrock  aquifer.  Variations  in  the  upper 
bedrock  aquifer  are  possibly  caused  by  leakage  of 
the  lower  bedrock  aquifer.  (Lantz-PTT) 
W89-02974 


PILOT  SCALE  EVALUATION  OF  SLUDGE 
LANDFILLING:  FOUR  YEARS  OF  OPER- 
ATION, 

SCS  Engineers,  Inc.,  Covington,  KY. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-02978 


SUPERFUND  RECORD  OF  DECISION:  KA- 
TONAH  MUNICIPAL  WELL,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-02979 


SUPERFUND  RECORD  OF  DECISION:  INDE- 
PENDENT NAIL,  SC. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-02980 


SUPERFUND  RECORD  OF  DECISION:  ENDI- 
COTT  WELL  FIELD,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-02983 


GROUNDWATER  ASSESSMENT  MODELING 
UNDER  THE  RESOURCE  CONSERVATION 
AND  RECOVERY  ACT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
G.  Whelan,  S.  M.  Brown,  D.  L.  Strenge,  A.  P. 
Schwab,  and  P.  I.  Mitchell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-005287. 


Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPRI-EA-5342,  January  1988.  Final 
Report.  235p,  46  fig,  15  tab,  444  ref,  3  append. 
EPRI  Research  Project  2070-1. 

Descriptors:  'Fate  of  pollutants,  'Mathematical 
models,  'Path  of  pollutants,  'Industrial  wastes, 
'Groundwater  pollution,  'Electric  power  indus- 
try, Risk  assessment,  Public  health,  Selenium, 
Waste  disposal,  Water  sampling,  Mathematical 
analysis. 

A  methodology  is  being  developed  for  the  Electric 
Power  Research  Institute  (EPRI)  that  will  provide 
the  electric  utility  industry  with  a  means  of  quanti- 
fying health  risks  posed  by  the  disposal  of  utility 
wastes  (e.g.,  fly  ash  and  bottom  ash).  The  method 
is  oriented  toward  quantitative  analyses  and  uses 
mathematical  modeling  techniques  to  address  the 
various  environmental  pathways  through  which  a 
contaminant  can  migrate.  Typical  features  that 
groundwater  and  exposure  analysis  codes  should 
possess  for  use  in  a  risk  analysis  are  identified.  By 
assessing  typical  mathematical  codes  that  analyze 
contaminant  transport  in  groundwater  systems 
(i.e.,  partially  saturated  and  saturated  zones)  and 
human  exposure,  a  basis  is  provided  that  risk  ana- 
lysts can  use  to  choose  components  of  the  assess- 
ment framework.  Two  levels  of  modeling  sophisti- 
cation are  also  identified:  Level  I  (preliminary 
screening  codes  with  minimal  data  requirements) 
and  Level  II  (detailed  mathematical  codes  with 
extensive  data  requirements)  codes.  The  methodol- 
ogy as  applied  to  a  test  case  to  demonstrate  its 
implementation  and  use.  This  test  case  highlights 
the  migration  and  fate  through  the  groundwater 
system  of  selenium  from  a  waste  disposal  facility 
for  a  coal-fired  power  plant.  Level  I  and  Level  II 
assessments  are  compared  for  several  conditions 
that  might  exist  at  the  site.  The  comparison  illus- 
trates the  differences  between  the  level  of  effort 
required  and  the  resolution  of  results  for  Level  I 
and  Level  II  assessments.  Also  presented  is  an 
example  Level  I,  screening  level  analysis  of  arsenic 
releases  to  the  groundwater  system  at  a  hypotheti- 
cal coal-fired  power  plant  located  in  an  arid  region 
of  the  Pacific  Northwest.  This  analysis  is  designed 
to  complement  an  earlier,  more  detailed  risk  assess- 
ment of  arsenic  emissions  to  surface  waters. 
(Lantz-PTT) 
W89-02995 


INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION. STAGE  I. 

Radian  Corp.,  Austin,  TX. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161.  as  AD-A191  018. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report,  March  1984- August  1986,  April 
1987.  Volume  1.  133p,  30  fig,  24  tab.  USAF  Con- 
tract F33615-83-D-4001. 

Descriptors:  'Path  of  pollutants,  'Waste  disposal, 
'Water  pollution  treatment,  'Military  installations, 
Cleanup,  Fate  of  pollutants,  Groundwater  pollu- 
tion, Soil  contamination,  Lead,  Benzene,  Drinking 
water,  Aquifers. 

The  Department  of  Defense's  Installation  Restora- 
tion Program  (IRP)  is  a  four-phase  program  to 
identify  past  waste  disposal  practices,  evaluate  en- 
vironmental impacts,  propose  mitigation  measures, 
and  remediate  environmental  problems.  Phase  I  of 
the  IRP  is  an  initial  assessment  and  records  search 
to  locate  potential  environmental  problems  associ- 
ated with  waste  disposal  practices.  The  Phase  II 
field  study  was  conducted  between  March  1984 
and  August  1986.  The  investigation  focused  on 
whether  environmental  contamination  had  oc- 
curred, the  magnitude  and  extent  of  the  contamina- 
tion, and  the  environmental  consequences  of  mi- 
grating pollutants.  Nine  boreholes  were  drilled, 
installed,  and  sampled.  Contaminants  were  detect- 
ed in  the  soil  and  groundwater  at  most  of  the  sites. 
In  some  cases,  inorganic  compounds  in  the  ground- 
water exceeded  regulatory  standards.  The  con- 
taminants detected  in  the  highest  quantities  in  the 
groundwater  were  lead  and  benzene.  However,  the 
shallow  groundwater  at  the  base  is  not  used  for 
drinking  water.  Shallow  groundwater  use  outside 
the  base  is  unknown,  but  it  is  not  believed  to 
include  drinking  water  supplies.  Additionally,  the 
existing  aquifers  are  thin  and  discontinuous  on  the 
base  so  that  no  known  immediate  threat  to  human 
health  exists.  Each  of  the  eleven  sites  was  catego- 
rized according  to  Air  Force  criteria:  Category  I  - 
no  further  investigation  required,  Category  II  - 
additional  work  needed,  or  Category  III  -  institute 
remedial  action.  All  sites  were  category  II.  (Lantz- 
PTT) 
W 89-02999 


ACID  PRECIPITATION  IN  NORTH  AMERICA: 
1985  ANNUAL  AND  SEASONAL  DATA  SUM- 
MARIES FROM  ACID  DEPOSITION  SYSTEM 
DATA  BASE, 

Environmental  Monitoring  Systems  Lab.,  Re- 
search Triangle  Park,  NC. 
J.  K.  Sweeney,  and  A.  R.  Olsen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-166897. 
Price  codes:  A 18  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  600/4-87/035,  November  1987. 
45  lp,  1  fig,  7  tab  24  ref,  4  append. 

Descriptors:  'Acid  rain,  'North  America,  'Data 
collections,  'Data  interpretation,  'Water  pollution 
sources,  Databases,  Surveys,  Networks,  Hydrogen 
ion  concentration,  Conductivity,  Calcium,  Chlor- 
ides, Sodium,  Magnesium,  Potassium,  Maps,  Sul- 
fates, Nitrates. 

Wet  deposition  precipitation  chemistry  data  col- 
lected in  1985  in  North  America  is  available  in  the 
Acid  Deposition  System  (ADS)  data  base.  North 
America  wet  deposition  monitoring  networks  with 
data  in  ADS  are  NADP/NTN,  CANSAP,  APN, 
UAPSP,  MAP3S/PCN,  WISC,  and  APIOS.  An 
overview  of  each  network  is  given.  Annual  statisti- 
cal summaries  for  1985  are  provided  for  pH,  specif- 
ic conductance,  hydrogen  ion  (derived  from  pH), 
and  the  ion  species  sulfate,  nitrate,  ammonium, 
calcium,  chloride,  sodium,  magnesium  and  potassi- 
um. Based  on  the  annual  summaries,  1985  North 
American  spatial  isopleth  maps  are  constructed  for 
precipitation  weighted  mean  pH,  sulfate,  nitrate, 
and  ammonium  ion  concentrations,  and  annual 
deposition  of  hydrogen,  sulfate  and  nitrate  and 
ammonium  ion  species.  (Author's  abstract) 
W89-02997 


QUANTITY  AND  QUALITY  OF  STORM 
RUNOFF  FROM  THREE  URBAN  CATCH- 
MENTS IN  BELLEVUE,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

E.  A.  Prych,  and  J.  C.  Ebbert. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations    Report    86-4000, 
1986.  85p,  14  fig,  34  tab,  17  ref,  3  plates  in  pocket. 

Descriptors:  'Storm  runoff,  'Urban  runoff,  'Water 
pollution  sources,  'Detention  reservoirs,  'Belle- 
vue,  'Washington,  Flood  peak,  Runoff  volume, 
Nitrogen,  Regression  analysis,  Urban  watersheds, 
Runoff,  Urban  hydrology. 

Data  on  the  quantity  and  quality  of  urban  runoff 
were  collected,  analyzed,  and  used  to  evaluate  the 
effects  of  street  sweeping  and  of  stormwater  deten- 
tion on  quality  of  runoff.  The  data  included  rain- 
fall, runoff  discharge,  concentrations  of  selected 
constituents  in  discrete  samples  of  runoff,  and 
chemical  characteristics  of  wet-  and  dry  atmos- 
pheric deposition.  Statistical  analyses  of  runoff 
loads  and  of  discharge-weighted  constituent  con- 
centrations in  runoff  for  about  25  different  storms 
showed  that,  for  most  constituents,  street  sweeping 
had  little  effect  on  water  quality.  One  reason  is  that 
much  of  the  suspended  material  in  runoff  consisted 
of  silt-  and  clay-size  particles,  the  size  classes  least 
affected  by  street  sweeping.  That  data  also  show 
that  rainfall  is  often  the  source  of  one-third  of  the 
total  nitrogen  in  stormwater  runoff.  Comparison  of 
discharge-weighted  average  concentrations  of  the 
inflow  and  outflow  of  a  stormwater  detention 
system  for  four  to  seven  storms  indicated  that  the 
detention  system  did  not  have  a  large  effect  on  the 
average  concentrations  of  constituents  in  runoff. 
Regression  equations  for  predicting  runoff  volumes 
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and  peak  discharges  for  individual  storms  were 
derived  separately  for  each  catchment  using  data 
from  nearly  all  storms.  Standard  errors  of  estimate 
for  these  storms  were  21-28%  for  runoff  volume 
and  22-40%  for  peak  discharge.  (Peters-PTT) 
W89-03000 


RESULTS  OF  EXPERIMENTS  RELATED  TO 
CONTACT  OF  MINE-SPOILS  WATER  WITH 
COAL,  WEST  DECKER  AND  BIG  SKY  MINES, 
SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  E.  Davis,  and  K.  A.  Dodge. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources    Investigations   Report    86-4002, 
April  1986.  16p,  1  fig,  5  tab,  4  ref. 

Descriptors:  'Water  pollution  sources,  'Leaching, 
•Groundwater  pollution,  *Mine  water,  *Coal 
mining,  'Coal  aquifers,  'Montana,  Water  quality, 
Water  chemistry,  Metals,  Minerals,  Aquifers. 

Batch-mixing  experiments  using  spoils  water  and 
coal  from  the  West  Decker  and  Big  Sky  Mines 
were  conducted  to  determine  possible  chemical 
changes  in  water  moving  from  coal-mine  spoils 
through  a  coal  aquifer.  The  spoils  water  was  com- 
bined with  air-dried  and  oven-dried  chunks  of  coal 
and  air-dried  and  oven-dried  crushed  coal  at  a  1:1 
weight  ratio,  mixed  for  2  hr,  and  separated  after  a 
total  contact  time  of  24  hr.  The  dissolved-solids 
concentration  in  water  used  in  the  experiments 
decreased  an  average  210  mg/liter  (5-10%).  Other 
chemical  changes  included  general  decreases  in  the 
concentrations  of  magnesium,  potassium,  and  bi- 
carbonate, and  general  increases  in  the  concentra- 
tions of  barium  and  boron.  The  magnitude  of  the 
changes  increased  as  the  surface  area  of  the  coal 
increased.  The  quantity  of  extractable  cations  and 
exchangeable  cations  on  the  post-mixing  coal  was 
larger  than  on  the  pre-mixing  coal.  Equilibrium 
and  mass-transfer  relations  indicate  that  adsorption 
reactions  or  ion-exchange  and  precipitation  reac- 
tions, or  both,  probably  are  the  major  reactions 
responsible  for  the  chemical  changes  observed  in 
the  experiments.  (Authors'  abstract) 
W89-03001 


MATHEMATICAL  MODELS  FOR  INTERPRE- 
TATION OF  TRACER  DATA  IN  GROUND- 
WATER HYDROLOGY. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  2F 

W89-03009 


APPLICATION  OF  A  TRANSPORT-DIFFU- 
SION MODEL  TO  A  COASTAL  AQUIFER  UTI- 
LIZING IN  SITU  MEASUREMENTS  OF  DIS- 
PERSIVITY, 

Istituto  di  Ricerca  sulle  Acque,  Bari  (Italy). 
For  primary  bibliographic  entry  see  Field  2F 
W89-03016 


RUNOFF  CHARACTERISTICS  AND  WA- 
SHOFF  LOADS  FROM  RAINFALL-SIMULA- 
TION EXPERIMENTS  ON  A  STREET  SUR- 
FACE AND  A  NATIVE  PASTURE  IN  THE 
DENVER  METROPOLITAN  AREA,  COLORA- 
DO, 

Geological  Survey,  Arvada,  CO. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-03036 


MIGRATION  OF  ACIDIC  GROUNDWATER 
SEEPAGE  FROM  URANIUM-TAILINGS  IM- 
POUNDMENTS: 1.  FIELD  STUDY  AND  CON- 
CEPTUAL HYDROGEOCHEMICAL  MODEL, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

K.  A.  Morin,  J.  A.  Cherry,  N.  K.  Dave,  T.  P.  Lim, 
and  A.  J.  Vivyurka. 

Contaminant  Hydrology  JCOHE6,  Vol.  2,  No  4  p 
271-303,  August  1988.  15  fig,  1  tab,  35  ref.  National 
Science  and  Engineering  Research  Council 
(Canada)  Grant  G0679. 


Descriptors:  *Mine  drainage  *Acid  mine  water, 
•Groundwater  pollution,  *Path  of  pollutants, 
•Uranium,  •Plumes,  *Model  studies,  Geochemis- 
try, Neutrilization,  Glacial  aquifers,  Aquifer  man- 
agement, Chemical  properties,  Sulfates,  Iron,  Alu- 
minum, Hyrdogen  ion  concentration,  Seepage. 

Results  of  a  study  at  a  non-operational  uranium 
tailings  site  are  used  to  construct  a  general  concep- 
tual model  for  seepage  migration  from  uranium- 
tailings  impoundments.  Many  parts  of  the  model 
are  applicable  to  other  types  of  tailings  and  to  acid 
drainage  in  general.  At  the  field  site,  the  impound- 
ment lies  over  a  portion  of  a  glaciofluvial  sand 
aquifer.  Tailings  seepage  drains  downward  into  the 
aquifer  and  then  migrates  laterally  away.  Results  of 
the  field  study  indicate  the  seepage  can  be  divided 
into  three  geochemical  zones:  (1)  the  inner  core, 
which  is  essentially  unaltered,  acidic  seepage  from 
the  tailings;  (2)  the  neutralization  zone,  in  which 
inner-core  water  is  neutralized  and  aqueous  con- 
centrations decrease  significantly;  and  (3)  the  outer 
zone,  which  contains  both  neutralized  water  from 
the   neutralization    zone   and   pH-neutral   process 
water  from  the  uranium  milling  operation.  Yearly 
comparisons  from  1979  to  1984  indicate  the  neu- 
tralization   zone    and    inner   core   are    migrating 
downgradient  at  a  rate  of  1  m/y,  which  is  about  1/ 
440  of  the  groundwater  velocity.  The  mechanisms 
that  produce  the  retardation  and  the  decreases  in 
aqueous  concentrations  are  part  of  the  conceptual 
model,  which  has  as  its  main  features  solid-liquid 
interactions,  particularly  mineral  precipitation-dis- 
solution, and  buffering  effects  of  dominant  aqueous 
species.  The  important  minerals  undergoing  pre- 
cipitation-dissolution are  the  calcite-siderite  solid 
solution,   gypsum,   Al-OH   minerals,   and   Fe-OH 
minerals.    'Cell   and   streamtube'   calculations   are 
used  to  evaluate  the  general  trends  in  aqueous 
concentrations  and  to  assist  in  explaining  observed 
migration  rates.  Co-precipitation  with  the  above 
minerals  apparently  accounts  for  decreases  in  the 
other  major,  minor,  and  metal  solutes.  (See  W89- 
03038  through  W89-03039)  (Author's  abstract) 
W89-03037 


MIGRATION  OF  ACIDIC  GROUNDWATER 
SEEPAGE  FROM  URANIUM-TAILINGS  IM- 
POUNDMENTS: 2.  GEOCHEMICAL  BEHAV- 
IOR OF  RADIONUCLIDES  IN  GROUNDWAT- 
ER, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

K.  A.  Morin,  J.  A.  Cherry,  N.  K.  Dave,  T.  P.  Lim, 
and  A.  J.  Vivyurka. 

Contaminant  Hydrology  JCOHE6,  Vol.  2,  No.  4  p 
305-322,  August  1988.  4  fig,  4  tab,  16  ref.  National 
Science  and  Engineering  Research  Council 
(Canada)  Strategic  Grant  G0679. 

Descriptors:  *Acid  mine  water,  *Groundwater 
pollution,  *Path  of  pollutants,  'Uranium,  'Plumes, 
'Model  studies,  'Radioisotopes,  'Geochemistry, 
Neutrilization,  Glacial  aquifers,  Computer  pro- 
grams, Aquifer  management,  Seepage,  Speciation. 

In  the  second  paper  of  a  series  on  groundwater 
seepage  from  uranium  tailings,  the  general  geo- 
chemical behavior  of  radionuclides  is  described 
and  then  applied  to  data  from  the  field  site,  Seep- 
age Area  A  of  the  Nordic  Main  impoundment  near 
Elliot  Lake,  Ontario.  The  delineation  of  radionu- 
clide behavior  requires  (1)  the  calculation  of  total 
element  concentration  by  the  summation  of  con- 
centrations of  each  element's  isotopes  (the  isotopic 
concentrations  are  calculated  from  the  isotope's 
radioactivities),  (2)  the  evaluation  of  solid-liquid 
interactions  using  total  element  concentrations,  and 
(3)  for  particular  isotopes,  the  evaluation  of  the 
extent  to  which  parental  geochemical  behavior 
causes  a  deviation  in  the  isotope's  behavior  from 
that  of  its  total  element.  A  computerized  speciation 
program,  WATRAD,  is  used  to  evaluate  aqueous 
complexation  and  mineral  saturation  indices  of 
radium,  actinium,  thorium,  and  uranium.  Data 
from  Seepage  Area  A  on  isotopes  of  these  four 
elements  plus  Pb(210)  show  that  the  geochemical 
behavior  of  radionuclides  can  be  best  defined  on  an 
individual  isotopic  basis  rather  than  on  an  elemen- 
tal basis.  (See  also  W89-03037  and  W89-03039) 
(Author's  abstract) 
W89-03038 


MIGRATION  OF  ACIDIC  GROUNDWATER 
SEEPAGE  FROM  URANIUM-TAILINGS  IM- 
POUNDMENTS: 3.  SIMULATIONS  OF  THE 
CONCEPTUAL  MODEL  WITH  APPLICATION 
TO  SEEPAGE  AREA  A, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

K.  A.  Morin,  and  J.  A.  Cherry. 
Contaminant  Hydrology  JCOHE6,  Vol.  2,  No  4  p 
323-342,  August  1988.  4  fig,  5  tab,  24  ref.  National 
Science     and     Engineering     Research     Council 
(Canada)  Strategic  Grant  G0679. 

Descriptors:  'Acid  mine  water,  'Groundwater 
pollution,  'Path  of  pollutants,  'Uranium,  'Plumes, 
'Model  studies,  'Geochemistry,  Cost  analysis,' 
Feasibility  studies,  Computer  programs,  Neutral- 
ization, Glacial  aquifers,  Aquifer  management, 
Model  studies,  Seepage. 

In  the  third  paper  of  a  series  the  conceptual  model 
for  contaminant  migration  is  coded  into  a  family  of 
computer  programs  named  ADNEUT.  Simulations 
with  ADNEUT  show  that  the  neutralization  zone 
is  composed  of  a  sequence  of  several  sub-regions 
through  which  a  theoretical  step-function  increase 
in  pH  and  change  in  other  aqueous  constituents 
occur  from  the  inner  core  to  the  outer  zone.  The 
pH,  aqueous  chemistry,  and  retardation  of  each 
sub-region  are  the  result  of  the  dissolution  of,  and 
buffering  by,  one  of  the  minerals  of  the  conceptual 
model.  The  behavior  of  a  sub-region  affects  the 
behavior  of  all  downgradient  sub-regions,  resulting 
in  a  complex  scenario  of  dependence  for  sub-re- 
gions at  a  site.  Depending  on  the  information  re- 
quired from  a  simulation,  ADNEUT  can  be  used  in 
its  one-cell,  two-cell  or  multi-cell  mode.  The  use  of 
ADNEUT  in  its  one-cell  mode  demonstrates  the 
limitations  of  laboratory  batch  tests,  titration  tests, 
and  non-transport  geochemical  programs  in  evalu- 
ating contaminant  migration.  ADNEUT  is  cali- 
brated to  current  conditions  at  Seepage  Area  A  at 
the  Nordic  Main  impoundment  in  order  to  demon- 
strate the  applicability  of  the  conceptual  model,  to 
show  specific  limitations  of  the  model,  and  to 
illustrate  the  measured  data  required  for  a  reliable 
simulation.  Following  calibration,  ADNEUT  is 
used  to  examine  probable  past  behavior  of  the 
contaminant  plume  prior  to  monitoring.  The  plume 
was  likely  more  acidic  in  the  past,  apparently 
originates  very  close  to  or  within  the  waste-rock 
impoundment  dam,  and  began  migrating  out  of  the 
source  area  in  1966-67.  ADNEUT  is  then  used  to 
examine  possible  future  behavior  of  the  plume 
under  the  assumptions  of  continuation  of  current 
conditions,  decreasing  acidity,  and  increasing  acid- 
ity through  time.  (See  W89-03037  thru  W89-03038) 
(Author's  abstract) 
W89-03039 


INFLUENCE  OF  COSOLVENTS  ON  QUINO- 
LINE  SORPTION  BY  SUBSURFACE  MATERI- 
ALS AND  CLAYS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  M.  Zachara,  C.  C.  Ainsworth,  R.  L.  Schmidt, 
and  C.  T.  Resch. 

Contaminant  Hydrology  JCOHE6,  Vol.  2,  No.  4,  p 
343-364,  August  1988.  10  fig,  4  tab,  39  ref.  U.S. 
DOE  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Path  of  pollutation,  'Sorption, 
'Groundwater  pollution,  'Chemical  wastes,  'Clay, 
Percolation,  Solutes,  Solvents,  Chemical  proper- 
ties, Ion  exchange,  Physicochemical  properties, 
Thermodynamics,  Subsurface  water. 

Quinoline  sorption  was  measured  on  Na-saturated 
subsurface  materials,  a  natural  clay  isolate,  and 
montmorillonite,  and  was  dominated  by  exchange 
of  the  quinolinium  ion.  In  water/methanol  and 
water/acetone  mixtures,  quinoline  sorption  on  the 
subsoils  and  clays  was  lower  than  from  water.  In 
cosolvent,  sorption  followed  the  ionization  fraction 
indicating  the  continued  predominance  of  ion  ex- 
change. The  reduction  in  quinoline  sorption  by 
cosolvent  was  similar  for  all  the  subsoils  and  clays 
indicating  commonality  in  the  surface-solute-sol- 
vent interaction.  Conditional  equilibrium  constants 
for  quinoline  exchange  on  the  subsoils  in  water/ 
methanol  mixtures  decreased  log-linearly  with 
mole  percent  cosolvent  up  to  20%  methanol.  This 
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decrease  closely  followed  the  increase  in  quinoline 
solubility  in  the  cosolvent  mixtures.  Acetone 
caused  greater  reduction  in  sorption  than  metha- 
nol, at  comparable  mole  percent,  in  accordance 
with  its  lower  dielectric  constant  and  enhanced 
solvating  power.  A  generalized  thermodynamic 
approach  based  on  the  concept  of  transfer  activity 
coefficients  was  developed  to  account  for  the  co- 
solvent  effect  on  the  conditional  equilibrium  con- 
stants and  was  successfully  applied  to  the  quinoline 
sorption  data.  The  thermodynamic  analysis  sug- 
gested that  enhanced  solvation  of  the  organic 
cation  in  the  bulk  solvent  and  desolvation  of 
Na(  +  )  at  the  charge  surface  predominate  the  co- 
solvent  effect.  (Author's  abstract) 
W89-03040 


INVESTIGATIONS    ON    LEACHING    OF    DI- 

CYANDIAMIDE  AND  ITS  DECOMPOSITION 

IN    FLOODED    SOILS    (UNTERSUCHUNGEN 

ZUR  AUSWASCHUNG  VON  DICYANDIAMID 

UND    DESSEN    ABBAU    IN    UBERSTAUTEN 

BODEN), 

Technische  Univ.  Muenchen,  Freising  (Germany, 

F.R.).  Lehrstuhl  fuer  Pflanzenernahrung. 

V.  A.  Amberger,  and  K.  Vilsmeier. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWAGAQ,  Vol.  21,  No.  4,  p  14-144,  August  1988. 

7  tab,  26  ref. 

Descriptors:  "Leaching,  *Percolation,  ♦Ground- 
water pollution,  *Fertilizers,  *Path  of  pollutants, 
Agricultural  hydrology,  Slurries,  Manure,  Flood 
irrigation. 

Leaching  of  the  nitrification  inhibitor  dicyandia- 
mide  (DCD)  was  studied  in  lysimeters  after  fertil- 
izing, slurry  manuring,  and  decomposition  of  DCD 
under  simulated  groundwater  conditions  (silty 
loam,  pH  6.5).  After  application,  only  0.6-0.9%  of 
DCD  applied  in  5  yr  was  leached.  Highest  leach- 
ing rates  of  DCD  occurred  after  slurry  application 
in  October  (5.6%  of  added  amount).  In  sediments 
flooded  with  water  to  a  height  of  10  to  60  cm, 
dicyandiamide  (20  mg/1)  was  fully  degraded 
within  1  year  in  almost  all  experiments  with  aero- 
bic conditions  while  with  anaerobic  conditions 
two-thirds  was  decomposed.  (Author's  abstract) 
W89-03043 


EFFECTS  OF  OZONE  AND  ACID  RAIN  ON 
WHITE  PINE  (PINUS  STROBUS)  SEEDLINGS 
GROWN  IN  FIVE  SOILS:  II.  MYCORRHIZAL 
INFECTION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03057 


gastroenteritis;  5  with  wound  infections),  and  all  of 
the  infections  were  found  in  outpatients  in  physi- 
cians' offices.  Ten  of  the  infections  were  locally 
acquired,  and  three  occurred  in  patients  returning 
from  tropical  travel.  V.  parahaemolyticus  was  iso- 
lated from  11-33%  of  the  environmental  samples, 
and  each  sampling  site  yielded  the  organism  at 
some  time  during  the  study.  V.  parahaemolyticus 
was  found  in  the  environment  only  during  the 
summer  months,  when  water  temperatures  were  > 
or  =  17  C  and  salinities  were  <  or  =  13  parts  per 
thousand,  and  locally  acquired  infections  were  de- 
tected only  when  the  organism  was  present  in 
large  numbers  in  the  environment.  It  is  concluded 
that  V.  parahaemolyticus  causes  locally  acquired 
gastroenteritis  and  wound  infections,  as  well  as 
traveler's  diarrhea,  in  the  Pacific  Northwest,  that 
patients  are  likely  to  be  seen  in  physicians'  offices 
rather  than  hospitals,  that  locally  acquired  V.  para- 
haemolyticus infections  occur  only  when  the  orga- 
nism is  present  in  the  environment,  and  that  the 
organism  is  likely  to  be  present  during  the  summer 
months,  when  warm,  low-salinity  water  conditions 
prevail  in  the  coastal  marine  environment.  (Au- 
thor's abstract) 
W89-03064 


ENGINEERING,  MOSQUITOES  AND  FILARI- 
ASIS:  A  CASE  REPORT, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England).  Dept.  of  Tropical  Hygiene. 

For   primary   bibliographic   entry   see   Field    5G. 
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SCHISTOSOMIASIS  CONTROL  IN  IRRIGA- 
TION SCHEMES  IN  ZIMBABWE, 

Hydraulics  Research  Ltd.,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5G. 
W89-03066 


EXTRACTION,  CLEAN-UP  AND  GROUP  SEP- 
ARATION TECHNIQUES  IN  ORGANOCH- 
LORINE  TRACE  ANALYSIS, 

Marine  Lab.,  Aberdeen  (Scotland). 

For  primary  bibliographic  entry  see  Field  5A. 
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GROUNDWATER  MICROBIOLOGY:  PROB- 
LEMS AND  BIOLOGICAL  TREATMENT: 
STATE-OF-THE-ART  REPORT, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2F. 
W 89-0307 5 


EFFECTS  OF  OZONE  AND  ACID  RAIN  ON 
WHITE  PINE  (PINUS  STROBUS)  SEEDLINGS 
GROWN  IN  FIVE  SOILS:  III.  NUTRIENT  RE- 
LATIONS, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 
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TEMPORAL  RELATIONSHIP  OF  VIBRIO 
PARAHAEMOLYTICUS  IN  PATIENTS  AND 
THE  ENVIRONMENT, 

Shaughnessy  Hospital,  Vancouver  (British  Colum- 
bia). Div.  of  Microbiology. 
M.  T.  Kelly,  and  E.  M.  D.  Stroh. 
Journal  of  Clinical  Microbiology  JCMIDW,  Vol. 
26,  No.  9,  p  1754-1756,  September  1988.   1  fig,  2 
tab,  7  ref. 

Descriptors:  'Human  diseases,  *  Pathogenic  bacte- 
ria, "Infection,  "Vibrio,  "Estuarine  environment, 
Seasonal  variation,  Water  temperature,  Salinity, 
Pacific  Northwest,  Public  health. 

The  occurrence  of  Vibrio  parahaemolyticus  in  pa- 
tients and  the  environment  in  the  Pacific  North- 
west was  compared.  Inpatient  and  outpatient  stool 
and  wound  specimens  and  water  samples  from  10 
estuarine  sites  were  cultured  for  V.  parahaemolyti- 
cus over  a  period  of  3  years.  V.  parahaemolyticus 
infections  were  detected  in   13  patients  (8  with 


ATMOSPHERIC,  GEOLOGICAL,  MARINE, 
AND  ANTHROPOGENIC  EFFECTS  ON 
GROUNDWATER  QUALITY  IN  FINLAND, 

Geologian     Tutkimuskeskus,     Espoo     (Finland). 

Dept.  of  Geochemistry. 

P.  W.  Lahermo. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p  33-39,  1988.  3  fig,  8  ref. 

Descriptors:  "Finland,  "Acid  rain  effects,  "Geo- 
chemistry, "Water  pollution  sources,  "Groundwat- 
er, "Water  quality,  "Groundwater  pollution,  Path 
of  pollutants,  Sulfates,  Nitrates,  Chlorides,  Sodium, 
Calcium,  Potassium,  Brackish  water,  Saline  water, 
Seawater,  Atmosphere,  Precipitation,  Confined 
aquifers,  Bedrock,  Clay,  Wells,  Impaired  water 
quality. 

The  atmospheric,  geological,  marine  and  anthropo- 
genic factors  effecting  the  chemical  quality  of 
groundwater  were  evaluated.  Sulfates  and  nitrates 
derive  mainly  from  the  atmosphere  as  wet  or  dry 
deposition  in  weakly  mineralized  shallow  ground- 
water in  natural  uncontaminated  surficial  aquifers. 
The  texture,  structure  and  lithologic  composition 
of  aquifer  material  have  an  impact  on  water  chem- 
istry although  marine  influence  and  anthropogenic 
pollution  generally  outweigh  the  geological  influ- 
ence. Relict  seawater  trapped  in  deeper  parts  of 
confined  aquifers  and  in  bedrock  covered  by  clay 
deposits  has  a  marked  effect  on  the  quality  of 
groundwater  drawn  from  wells  drilled  into  bed- 
rock in  the  broad  coastal  belt.  Brackish  or  saline 


groundwater  is  encountered  all  over  the  country  in 
holes  drilled  in  crystalline  bedrock  to  a  depth  of 
more  than  500-1000  m.  The  lithologic  environment 
affects  the  quality  of  deep  bedrock  groundwater 
which  tends  to  change  from  Na-Cl  type  towards 
Ca-Na-Cl  type  with  increasing  salinity  and  depth 
of  occurrence.  Anthropogenic  pollution  is  reflect- 
ed in  elevated  amounts  of  all  major  dissolved  com- 
ponents, although  the  most  sensitive  indicators  of 
contamination  are  nitrates,  chlorides  and  potassi- 
um. Nationwide  hydrogeochemical  mapping  of 
rural  water  sources  revealed  that  shallow  wells 
dug  into  glacial  till  deposits  had  the  highest  median 
nitrate  contents,  and  that  spring  water  discharging 
from  glaciofluvial  sand  deposits  had  the  lowest. 
The  quality  of  groundwater  distributed  by  public 
waterworks  is  generally  good.  (Author's  abstract) 
W89-03076 


VULNERABILITY  STUDY  OF  THE  AUBER- 
GENVILLE  AQUIFER, 

Lyonnaise  des  Eaux,  Paris  (France). 
Y.  Retrowski,  P.  Alia,  P.  Suzanne,  and  D.  d'Arras. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  3,  p  41-46,  1988.  5  fig. 

Descriptors:  "Geohyrdology,  "Groundwater 
movement,  "Model  studies,  "Aquifers,  "Ground- 
water pollution,  "Groundwater  recharge,  "Catch- 
ment areas,  "Artificial  recharge,  "Hydrodynamics, 
Mathematical  models,  Simulation,  Aubergenville 
aquifer,  France. 

The  use  of  sophisticated  underground  flow  simula- 
tion techniques  with  hydrodynamic  and  hydrodis- 
persive  mathematical  models  combined  with  a 
thorough  knowledge  of  the  local  hydrogeological 
conditions  and  the  regular  collection  of  water  ex- 
traction data  are  a  sufficiently  precise  means  to 
define  the  problem  posed  by  pollution  in  a  given 
catchment  area.  In  France,  the  Lyonnaise  des 
Eaux  has  for  the  past  20  years  been  operating  a 
series  of  wells  sunk  in  the  upper-chalk  Senonian 
stratum  aquifer  at  Aubergenville  downstream  from 
Paris  on  the  left  bank  of  the  Seine.  In  1976,  Lyon- 
naise des  Eaux  undertook  a  series  of  studies  con- 
cerning the  mathematical  modelling  of  the  aquifer 
in  collaboration  with  the  Seine  River  Basin  Au- 
thority. THe  first  model  was  produced  in  1976  for 
steady  state  flow.  It  had  475  meshes  of  different 
sizes  ranging  between  2500  and  625  m.  After 
checking  its  correct  adjustment,  the  catchment 
area  model  was  made  more  discrete  by  dividing 
into  a  finer  mesh  of  300  m  so  as  to  aford  greater 
precision  in  calculations.  For  example,  the  effects 
of  20  tonnes  of  polluting  matter  being  poured  onto 
the  ground  at  the  place  called  Le  Profil  were 
simulated.  The  pollution  did  not  go  any  further 
than  the  first  line  of  wells,  which  of  course  should 
not  be  stopped.  They  should,  however,  be 
equipped  with  some  means  to  dispose  of  the  pollut- 
ed water.  It  will  take  some  5  months  to  remove 
this  pollution.  While  potential  dangers  do  exist, 
there  are  ways  of  solving  the  problem.  The  projec- 
tion of  certain  critical  situations  made  possible  with 
these  models  places  the  operator  in  a  position  to 
deal  appropriately  with  the  situation  in  the  event 
of  a  pollution  incident.  (Sand-PTT) 
W 89-03077 


INVESTIGATION  INTO  MECHANISMS  OF 
MICROBIAL  EFFECTS  ON  IRON  AND  MAN- 
GANESE TRANSFORMATIONS  IN  ARTIFI- 
CIALLY RECHARGED  GROUNDWATER, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  4B. 
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MICROBIAL  ACTIVITY  IN  SANITARY  LAND- 
FILLS: A  POSSIBLE  SOURCE  OF  THE  HUMIC 
SUBSTANCES  IN  GROUNDWATER, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 

Z.  Filip,  and  R.  Smed-Hildmann. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.   3,  p   55-59,    1988.   2  fig,  2  tab,    16  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Descriptors:  'Water  pollution  sources,  'Sanitary 
landfills,  'Groundwater,  'Humic  substances, 
'Microorganisms,  Municipal  wastes.  Organic  com- 
pounds, Organic  carbon,  Aerobic  bacteria,  Anaer- 
obic bacteria,  Actinomyces,  Fungi,  Aquifers. 

Humic  substances  account  for  the  main  part  of  the 
dissolved  organic  carbon  in  groundwater.  Since 
aquifers  located  near  sanitary  landfills  usually  con- 
tain higher  concentrations  of  dissolved  organic 
carbon,  experiments  were  performed  to  determine 
whether  humic  substances  can  be  formed  from 
simple  non-humified  organic  substances  by  a  com- 
plex microflora  in  municipal  refuse.  In  liquid  cul- 
tures incubated  for  2  months  humic  substances 
were  produced,  especially  when  casein  or  starch 
was  added.  The  highest  amounts  of  humic  acid-like 
substances  were  yielded  from  cultures  inoculated 
with  the  indigenous  microflora  from  a  rotted  (aero- 
bic) landfill.  Minor  yields  were  obtained  when  the 
inoculum  originated  from  a  compacted  (anaerobic) 
landfill  or  from  a  5-year-old  landfill  containing 
refuse  and  sewage  sludge.  Spectral  characteristics 
indicated  some  similarities  but  also  differences  in 
the  UV  and  visible  regions  between  the  newly 
formed  humic  acids  and  a  humic  acid  from  ground- 
water. (Author's  abstract) 
W89-03079 


MOVEMENT  AND  SURVIVAL  OF  BACTERIA 
IN  POROUS  MEDIA, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Sherman 

Center  for  Research  in  Environmental  and  Water 

Resources  Engineering 

Y.  Kott. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  3,  p  61-65,  1988.  7  tab,  4  ref. 

Descriptors:  'Path  of  pollutants,  'Surface-ground- 
water  relations,  'Groundwater  pollution,  'Porous 
media,  'Bacteria,  Viruses,  Sewage  bacteria,  Patho- 
genic bacteria,  Wastewater,  Escherichia  coli, 
Staphylococcus,  Shigella,  Streptococcus,  Salmo- 
nella, Shigella,  Enterobacter,  Bacteriophage,  Sand, 
Adsorption,  Aquifer,  Percolation. 

Floodwater  and  flowing  rivers  contain  bacteria 
and  viruses  from  sewage  and  manure  which  may 
percolate  to  aquifers  and  contaminate  groundwat- 
er. This  study  investigated  the  behavior  of  bacteria 
and  viruses  introduced  with  tap  and  other  waters 
in  sand  columns.  The  adsorption  and  desorption 
from  sand  of  Escherichia  coli,  Enterobacter  aero- 
genes,  Staphylococcus  aureus,  Streptococcus  fae- 
calis  and  Bacillus  megaterium  were  examined.  The 
capability  of  Salmonella  typhimurium,  S.  typhi  and 
Shigella  flexneri  of  surviving  in  natural  organic 
matter  accumulated  in  sand  was  examined,  as  was 
the  survival  of  poliovirus  1  and  colibacteriophage 
in  sand  columns.  Size  and  morphology  of  the  bac- 
teria had  no  influence  on  the  filtration  efficiency. 
No  difference  was  found  between  Gram  positive 
and  Gram  negative  bacteria.  Survival  of  the  enter- 
opathogenic  bacteria  in  the  rich  organic  matter  in 
the  column  ranged  up  to  not  more  than  about  20 
days.  However,  S.  typhimurium  survived  much 
longer.  Poliovirus  1  was  less  resistant  to  the  ad- 
verse conditions  of  the  sand  column  as  compared 
with  f2  bacteriophage.  However,  both  viruses  be- 
haved in  the  sand  column  like  the  bacteria,  but 
survived  for  over  100  days.  (Author's  abstract) 
W89-03080 


BIOLOGICAL  DEGRADATION  OF  VOLATILE 
CHLORINATED  HYDROCARBONS  IN 
GROUNDWATER, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 

G.  Milde,  M.  Nerger,  and  R.  Mergler. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  3,  p  67-73,  1988.  5  fig,  9  tab. 

Descriptors:  'Groundwater  pollution,  'Chlorinat- 
ed hydrocarbons,  'Biodcgradation,  'Microbial 
degradation,  'Industrial  wastes,  'Fate  of  pollut- 
ants, Tetrachloroethene,  Trichloroethene,  Trich- 
loroethane,  Vinyl  chloride,  Carcinogens,  Pulp  and 
paper  industry,  Metal  industry,  Meat  processing 
industry,  Organic  solvents. 

A  serious  case  of  soil,  soil  air  and  groundwater 
contamination  by  the  chlorinated  organic  solvents 


tetrachloroethene,  trichloroethene  and  1,1,1-trich- 
loroethane,  (maximum  concentrations  detected 
were  500  mgAg,  7  g/cu  m,  50  mg/1  respectively) 
is  reported.  Of  special  significance  was  the  com- 
paratively rapid  degradation  sequence  of  tetrach- 
loroethene to  trichloroethane  to  cis-l,2-dichlor- 
oethene  and  to  vinyl  chloride.  Concentrations  of 
cis-l,2-dichloroethene  and  vinyl  chloride  observed 
in  groundwater  were  up  to  1600  micrograms/1  and 
120  micrograms/1,  respectively,  although  none  of 
these  substances  were  primary  pollutants  in  the 
investigated  area.  Laboratory  tests  suggest  that 
degradation  of  chlorinated  hydrocarbons  in  con- 
taminated areas  is  mainly  by  microbiological 
means.  This  effect  is  of  special  hygienic  relevance 
since  one  of  the  metabolites,  vinyl  chloride,  is 
known  to  be  a  human  carcinogen  and  the  polluted 
area  (approximately  4  sq  km)  is  located  in  a  catch- 
ment area  of  a  waterworks.  (Author's  abstract) 
W89-03081  ' 


POTENTIAL  OF  FREE-LIVING  GROUND 
WATER  BACTERIA  TO  DEGRADE  AROMAT- 
IC HYDROCARBONS  AND  HETEROCYCLIC 
COMPOUNDS, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 
Sanitary  Engineering. 

E.  Arvin,  B.  Jensen,  J.  Aamand,  and  C.  Jorgensen. 
Water  Science  and  Technology  WSTED4  Vol 
20,  No.  3,  p   109-118,   1988.  6  fig,  4  tab,  9  ref. 

Descriptors:  'Groundwater  pollution,  'Bacteria, 
'Microbial  degradation,  'Oil  spills,  'Hydrocar- 
bons, Aromatic  compounds,  Biodegradation,  Soil, 
Hydraulic  conductivity,  Aquifers,  Soil  water. 

This  study  demonstrated  that  a  considerable  degra- 
dation potential  related  to  aromatic  hydrocarbons 
and  aromatic  N-,  S-,  and  O-containing  compounds 
is  associated  with  the  free-living  groundwater  bac- 
teria. All  studies  were  performed  under  aerobic 
conditions  and  with  surplus  of  N  and  P.  After  a  lag 
period,  which  differs  considerably  between  loca- 
tions upstream  and  downstream  of  hydrocarbon 
spills,  the  free-living  bacteria  are  able  to  degrade 
the  hydrocarbons  to  concentrations  less  than  1 
microgram/1.  The  bacteria  from  one  site  were  able 
to  degrade  naphthalene  according  to  a  zero  order 
reaction  even  at  1  microgram/1.  Preliminary  ex- 
periments indicate  that  the  free-living  bacteria  may 
have  a  relatively  high  activity  compared  to  the 
attached  bacteria  when  compared  on  the  basis  of 
the  same  total  bacteria  numbers.  The  hypothesis  is 
put  forward  that,  although  the  attached  biomass 
concentration  in  the  aquifer  may  be  much  higher 
than  the  free-living  biomass,  the  latter  is  still  very 
important  for  the  degradation  capability  if  the  at- 
tached bacteria  are  fixed  in  the  fine  soil  fractions 
(silt,  etc.),  the  reason  being  that  the  flow  of  water, 
and  with  this  the  flux  of  substrate,  is  relatively 
small  due  to  low  hydraulic  conductivity  in  the  fine 
soil  fractions.  (Author's  abstract) 
W89-03086 


EFFECT  OF  UNSATURATED/SATURATED 
ZONE  PROPERTY  UPON  THE  HYDROGEO- 
CHEMICAL  AND  MICROBIOLOGICAL  PROC- 
ESSES INVOLVED  IN  THE  MIGRATION  AND 
ATTENl  ATION  OF  LANDFILL  LEACHATE 
COMPONENTS, 

Water  Research  Centre,  Medmenham  (England). 
N.  C.  Blakey,  and  P.  A.  Towler. 
Water  Science  and  Technology  WSTED4,  Vol 
20,  No.   3,  p   119-128,   1988.  8  fig,    1   tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Landfills,  *Lea- 
chates,  'Bacteria,  'Microbial  degradation,  'Fate  of 
pollutants,  Biodegradation,  Saturation  zone,  Aer- 
ation /one,  Aquifers,  Domestic  wastes. 

Landfilling  of  domestic  wastes  at  'dilute  and  dis- 
perse' sites  on  the  two  major  aquifers  in  the  U.K., 
the  Triassic  Sherwood  Sandstone  and  the  Creta- 
ceous Chalk,  continues  to  highlight  the  vulnerabil- 
ity of  groundwater  resources.  This  paper  describes 
the  findings  of  hydrogeochemical  and  microbiolo- 
gical investigations  designed  to  elucidate  the  proc- 
esses of  migration  and  attenuation  of  landfill  leach- 
ate  components  which  operate  in  the  unsaturated/ 
saturated  zone.  Microbial  enumeration  has  shown 
that  bacteria  colonize  the  unsaturated  and  saturat- 


ed zones  of  the  Chalk,  and  the  investigated  unsatu- 
rated zone  profile  of  the  Sandstone  to  a  depth  of  at 
least  40  m.  Domestic  waste  landfilling  on  the 
Chalk  appears  to  result  in  an  increased  bacterial 
population.  The  high  buffering  capacity  of  this 
rock  type  has  a  significant  impact  on  pollution 
plume  development  by  counteracting  the  potential- 
ly low  pH  conditions,  attributable  to  volatile  acid 
components  of  landfill  leachate,  which  inhibit  bio- 
degradation. In  the  Sandstone,  the  increased  bacte- 
rial populations  only  correlate  with  horizons 
where  anaerobic  biodegradation  has  been  identi- 
fied by  pore  water  and  gas  profile  analysis.  The 
limited  buffering  capacity  of  this  formation  indi- 
cates that  a  substantial  depth  of  unsaturated  zone  is 
required  to  provide  dilution  of  landfill  leachate  so 
as  to  maintain  biodegradation  and  significant  at- 
tenuation of  pollution  plume  development.  Simple 
laboratory  activity  tests,  using  recovered  core  ma- 
terial incubated  under  aerobic  conditions  at  10  C 
and  dosed  with  a  range  of  concentrations  of  vola- 
tile acid  solutions,  have  highlighted  the  constraints 
on  biodegradation  associated  with  low  buffering 
capacity.  The  long-term  objective  has  been  to  pro- 
vide data  for  landfill  design  assessments  capable  of 
achieving  the  high  standards  which  present-day 
environmental  pressures  demand.  (Author's  ab- 
stract) 
W89-03087 


BIODEGRADATION    MODELING    AT    AVIA- 
TION FUEL  SPILL  SITE, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-03100 


TEMPERATURE  DEPENDENCE  OF  LIQUID 
FILM   COEFFICIENT  FOR   GAS  TRANSFER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03112 


REVERSIBILITY  OF  ACIDIFICATION 
SHOWN  BY  WHOLE-CATCHMENT  EXPERI- 
MENTS, 

Norsk  Inst  for  Vannforskning,  Oslo. 

R.  F.  Wright,  E.  Lotse,  and  A.  Semb. 

Nature  NATUAS,  Vol.  334,  No.  25,  p  670-675, 

August  1988.  4  fig,  3  tab,  35  ref. 

Descriptors:  'Acid  rain,  'Water  pollution,  'Catch- 
ment areas,  Chemistry  of  precipitation,  Norway, 
RAIN  project. 

Manipulation  experiments  are  being  conducted  in 
Norway  to  examine  the  effects  of  drastic  changes 
in  precipitation  chemistry  on  soil  and  surface- 
water  acidification.  At  a  clean  area  in  western 
Norway,  two  pristine  catchments  are  being  acidi- 
fied by  addition  of  H2S04  and  H2S04  +  HN03, 
respectively.  These  efforts  are  part  of  teh  RAIN 
(Reversing  Acidification  in  Norway)  project.  At 
an  acidified  catchment  in  southernmost  Norway, 
ambient  acid  precipitation  is  excluded  by  means  of 
a  roof  and  clean  precipitation  added  beneath.  The 
RAIN  project  shows  that  within  a  few  years 
changes  in  acid  deposition  cause  major  changes  in 
surface  water  chemistry  at  sensitive  sites.  The  re- 
versibility of  acidification  demonstrated  here 
agrees  with  empirical  data  from  Canada,  the 
United  States,  and  Scotland.  (Author's  abstract) 
W89-03120 


CONTAMINATED  AQUIFERS  ARE  A  FOR- 
GOTTEN COMPONENT  OF  THE  GLOBAL 
N20  BUDGET, 

Weizmann    Inst,    of   Science,    Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
D.  Ronen,  M.  Magaritz,  and  E.  Almon. 
Nature  NATUAS,  Vol.  335,  No.  1,  p  57-59,  Sep- 
tember 1988.  3  fig,  29  ref. 

Descriptors:  'Groundwater  pollution,  'Nitrates, 
'Acid  rain,  'Path  of  pollutants,  'Ozone  layer  de- 
struction, 'Aquifers,  'Water  pollution,  'Air  pollu- 
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tion,    *Ozone,    Nitrogen   oxides,    Nitrogen   com- 
pounds, Nitrogen  cycle. 

One  of  the  chemical  components  contributing  to 
the  destruction  of  the  ozone  layer  in  the  upper 
atmosphere  consists  of  the  nitrogen  oxides  formed 
from  N20.  Prompted  by  the  prevailing  idea  that 
the  ocean  is  not  a  major  source  of  N20  or  a  sink 
for  N20,  estimates  have  been  made  of  global  fluxes 
from  continental  ecosystems.  Although  most  land 
areas  are  underlain  by  groundwater,  this  medium 
has  never  been  considered  in  global  budgeting  of 
N20.  A  large  number  of  aquifers  around  the  world 
are  contaminated  by  nitrogen  compounds,  and 
processes  of  nitrification  and  denitrification  are 
reported  to  be  operative  in  this  environment. 
These  processes  lead  to  the  production  of  N20. 
The  concentration  of  N20  in  phreatic  aerobic 
aquifers  contaminated  by  anthropogenic  activities 
(disposal  of  human  or  animal  waste,  cultivation 
and  fertilization)  are  up  to  three  orders  of  magni- 
tude higher  than  the  concentration  expected  as  a 
result  of  equilibrium  with  the  atmosphere.  (Au- 
thor's abstract) 
W89-03121 


RECENT  ACIDIFICATION  OF  A  LARGE 
SCOTTISH  LOCH  LOCATED  PARTLY 
WITHIN  A  NATIONAL  NATURE  RESERVE 
AND  SITE  OF  SPECIAL  SCIENTIFIC  INTER- 
EST, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03125 


MODELING  OF  TOTAL  NITROGEN  IN  RIVER 

USING   THE   QUANTITY-QUALITY    MODEL 

CEQUEAU    (MODELISATION    DE    L'AZOTE 

TOTAL  EN  RIVIERE  A  L'AIDE  DU  MODELE 

QUANTITE-QUALITE  CEQUEAU), 

Institut    National    de   la   Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

G.  Morin,  D.  Cluis,  D.  Couillard,  H.  G.  Jones,  and 

J.  M.  Gauthier. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  15,  No.  3,  p  315-322,  June  1988.  4  fig,  5  tab,  33 

ref.  English  summary. 

Descriptors:  'Model  studies,  *Path  of  pollutants, 
•Rivers,  'Mathematical  models,  *Hydrologic 
models,  *Nitrogen,  Catchment  areas,  Nitrogen 
transport,  Quebec,  Nonpoint  sources,  Water  pollu- 
tion sources,  CEQUEAU  model. 

A  model  for  nitrogen  concentrations  in  running 
waters  has  been  developed  and  associated  with  the 
hydrologic  model  CEQUEAU.  The  model  allows 
the  simulation  of  total  nitrogen  concentrations  at 
any  point  in  a  watershed  during  various  hydrologi- 
cal  events.  The  catchment  area  is  first  subdivided 
into  discrete  elements:  each  element  is  associated 
with  a  production  function  which  quantifies  the 
accumulation  of  nitrogen  at  the  soil-atmosphere 
interface.  Supplementary  functions  describe  the 
transformations  of  nitrogen  species  in  the  soil  and 
the  transfer  of  the  nitrogen  load  towards  the  hy- 
drographic  system  by  runoff  (caused  by  rain  and/ 
or  snowmelt),  and  the  transport  of  the  different 
nitrogen  compounds  downstream.  Another  func- 
tion is  used  to  represent  the  in-stream  transforma- 
tion. Nitrogen  inputs  to  be  modeled  are  those  from 
precipitation  dry  deposition,  diffuse  sources  due  to 
agricultural  practices,  and  industrial  point  sources. 
The  model  was  applied  to  the  Sainte-Anne  River, 
Quebec  (catchment  area,  2700  sq  km)  in  order  to 
reproduce  the  observed  nitrogen  concentrations 
for  1978,  1979,  and  1980.  Model  performance  was 
judged  to  be  promising  and  it  is  proposed  the 
model  be  validated  by  the  simulation  of  nitrogen 
concentration  on  the  other  rivers  for  which  land 
use  and  industrial  activity  are  well  documented. 
(Author's  abstract) 
W89-03130 


INDEX  OF  WATER  QUALITY  PERMITTING 
ENVIRONMENTAL  FOLLOW-UP  AND  AS- 
SESSMENT OF  LOCAL  IMPACTS  (INDICE  DE 
QUALITE  DE  L'EAU  PERMETTANT  LE  SUIVI 
ENVIRONNEMENTAL  ET  LA  MESURE  DES 
IMPACTS  LOCAUX), 


Institut    National    de    la   Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03131 


PROBABILITY  AND  STOCHASTIC  MODEL- 
LING OF  WATER  QUALITY  PARAMETERS  IN 
THE  THAMES  RIVER, 

Ontario  Ministry  of  the  Environment,  Toronto. 
L.  Logan,  V.  Graham,  and  T.  E.  Unny. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  3,  p  430-436,  June  1988.  7  fig,  5  tab,  22 
ref. 

Descriptors:  *Water  quality,  'Mathematical 
models,  'Rivers,  'Probability  distribution,  Map- 
ping, Time  series  analysis,  Thames  River  Ontario, 
ARIMA  process. 

Baseline  information  on  water  quality  parameters  is 
essential  to  the  development  of  policies  to  manage 
and  control  contaminants  in  streams.  Investigations 
on  the  probability  behavior  of  monthly  statistical 
estimates  reveal  that  the  governing  probability  dis- 
tributions are  not  fixed  but  change  on  a  monthly 
basis;  and  they  are  non-Gaussian.  Probability  densi- 
ty functions  are  developed  using  a  five-parameter 
polynomial  density  function,  which  allows  success- 
ful preservation  of  the  key  moments  of  the  baseline 
water  quality  sequence.  Stochastic  models  for 
transformed  series  of  concentration  of  total  phos- 
phorus and  suspended  solids  are  determined  using 
the  ARIMA  process.  Since  the  ARIMA  family  of 
processes  requires  that  the  underlying  distributions 
for  monthly  events  be  Gaussian  and  time-invariant, 
appropriate  transformations  are  made  for  mapping 
the  monthly  water  quality  data  from  its  parent 
distribution  to  a  N(0,1)  distribution.  The  model 
constructed  for  the  transformed  monthly  phospho- 
rus variable  is  an  ARIMA  (1,1,0),  while  the  trans- 
formed suspended  solids  series  of  monthly  time 
step  is  adequately  described  using  a  white  noise 
ARIMA  model.  The  methodology  developed  pro- 
vides a  framework  for  modeling  baseline  water 
quality  data  at  various  tributaries.  The  transforma- 
tions guarantee  that  the  probability  distribution  of 
the  observed  series  is  incorporated  into  the  model 
structure.  Therefore,  synthetic  water  quality  series 
generated  using  these  models  reproduce  the  non- 
Gaussian  time-varying  probability  distributions  and 
maintain  the  serial  relationship  between  consecu- 
tive monthly  events.  (Author's  abstract) 
W89-03135 


BACTERIAL  LOADINGS  FROM  RESUSPEND- 
ED  SEDIMENTS  IN  RECREATIONAL  BEACH- 
ES, 

Beak  Consultants  Ltd.,  Brampton  (Ontario). 
M.  Palmer. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  3,  p  450-455,  June  1988.  3  fig,  6  tab,  7 
ref. 

Descriptors:  'Recreation,  'Recreation  wastes, 
•Bacterial  analysis,  'Water  pollution,  'Beaches, 
'Sediment  load,  Resuspended  sediments,  Fecal 
coliforms,  Public  health,  Toronta,  Ontario. 

Bacterial  loadings  from  the  resuspension  of  con- 
taminated were  measured  in  situ  at  three  Toronto 
waterfront  beaches  and  the  increase  in  water  bac- 
terial densities  due  to  sediment  resuspension  was 
determined.  The  loadings  due  to  sediment  resu- 
spension varied  from  0  to  1410  fecal  coliforms/sq 
m  /s.  Sediment  loadings  in  excess  of  100  fecal 
coliforms/sq  m/s  caused  significant  increases  in  the 
water  fecal  coliform  densities  in  shallow  beach 
areas.  Over  2970  water  samples  were  analyzed  for 
both  fecal  coliforms  and  Escherichia,  coli  and  it 
was  found  that  fecal  coliforms  and  E.  coli  were 
statistically  correlated.  Over  1770  water  samples 
were  analyzed  for  both  fecal  coliforms  and  Pseu- 
domonas  aeruginosa  and  these  bacteria  were  statis- 
tically correlated.  (Author's  abstract) 
W89-03136 


GROUNDWATER  CONTAMINATION  AT  A 
LANDFILL  SITED  ON  FRACTURED  CARBON- 
ATE AND  SHALE, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 


Research. 

J.  F.  Barker,  J.  E.  Barbash,  and  M.  Labonte. 
Journal  of  Contaminant  Hydrology,  Vol.  3,  No.  1, 
p  1-25.  September  1988.  6  fig,  6  tab,  27  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Groundwater  pollution,  'Landfills, 
'Leachates,  'Fracture  permeability,  Carbonate 
rocks,  Shales,  Dolomite,  Measuring  instruments, 
Water  quality,  Chemical  analysis,  Statistical  analy- 
sis, Recharge,  Hydraulic  gradient,  Groundwater 
movement,  Canada. 

Leachate  from  the  Upper  Ottawa  Street  landfill 
site  has  contaminated  groundwater  in  the  underly- 
ing fractured  dolomite  and  shale  bedrock.  An  ex- 
tensive network  of  multilevel  groundwater  moni- 
toring devices  provided  a  detailed,  three-dimen- 
sional view  of  the  contaminant  distributions.  Back- 
ground groundwater  quality  was  variable  and 
often  very  poor.  Many  of  the  inorganic  and  organ- 
ic species  present  in  the  leachate  at  high  concentra- 
tion were  also  present  in  some  background  ground- 
waters and  often  at  equally  high  concentrations.  In 
order  to  identify  those  groundwaters  which  were 
leachate-impacted,  a  number  of  tests  were  applied 
to  the  chemical  data.  These  included  a  test  utilizing 
14  chemical  characteristics  of  leachate,  and  statisti- 
cal tests  using  descriptive  principal-components 
analysis,  descriptive  correspondence  analysis  and  a 
fuzzy-cluster  analysis.  The  statistical  tests  attempt- 
ed to  identify  a  pattern  in  the  chemical  data  con- 
sistent with  contamination  superimposed  upon  a 
mixture  between  a  recently-recharged,  dilute 
groundwater  endmember  and  a  much  older,  con- 
centrated groundwater  endmember.  Only  sporadic 
leachate  impact  was  recognized  beyond  100  m 
from  the  landfill.  Impact  to  the  east  indicates 
leachate  migration  towards  an  escarpment  in  the 
direction  of  the  regional  hydraulic  gradient,  per- 
haps in  a  major  fracture  network  oriented  north- 
west/southeast under  the  site.  The  rather  minor 
impact  of  this  landfill  upon  groundwater  quality 
probably  reflects  both  a  low  concentration  of 
easily-recognized  contaminants  emanating  from 
the  landfill  and  a  very  poor  groundwater  quality  in 
the  sedimentary  bedrock.  (Author's  abstract) 
W89-03146 


GROUNDWATER  CONTAMINATION  BY  NI- 
TRATES AND  CHLORIDES  WASHED  OUT 
FROM  PHOSPHORITE  ORES  IN  THE  NEGEV 
DESERT,  ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

K.  Rosenthal,  M.  Magaritz,  D.  Ronen,  and  D. 
Gilead. 

Journal  of  Contaminant  Hydrology,  Vol.  3,  No.  1, 
p  27-36,  September  1988.  6  fig,  19  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Groundwater  pollution,  'Nitrates, 
'Chlorides,  'Mine  wastes,  'Deserts,  'Israel, 
Springs,  Wastewater  lagoons,  Sulfates,  Ground- 
water movement,  Fracture  permeability,  Flow  pat- 
terns, Water  scarcity. 

A  sharp  rise  in  the  nitrate  content  (up  to  7200  mg/ 
L)  and  in  the  chlorinity  (up  to  9200  mg/L)  was 
observed  during  the  1980s  in  the  water  of  the 
Aqrabim  Spring  outflowing  in  the  Negev  Desert. 
The  source  of  pollutants  was  traced  to  a  reservoir 
of  wastewater  derived  from  the  dressing  of  phos- 
phorite ores  mined  in  the  area.  These  ores  and  the 
overlying  gravels  are  characterized  by  high  con- 
centrations of  soluble  nitrates,  chlorides,  and  sul- 
fates. Groundwater  flow  paths  were  delineated  by 
using  chemical  changes  observed  in  the 
wastewater  reservoir.  During  the  last  6  years,  the 
continuous  percolation  of  wastewater  enhanced 
the  flushing  of  chalk  and  clay  particles  from  the 
fractured  chert  aquifer  causing  a  sharp  increase  in 
groundwater  flow  rates  from  the  reservoir  to  the 
springs  from  7.5  m/day  in  1980  to  53  mchange 
suggests  the  development  of  new  flow  paths.  The 
resulting  rapid  propagation  of  the  contamination 
plume  may  have  disastrous  consequences  on  the 
limited  water  resources  in  the  northern  Arava/ 
Dead  Sea  area.  (Author's  abstract) 
W 89-03 147 
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SIMULATIONS  OF  PHYSICAL  NONEQUILI- 
BRIUM  SOLUTE  TRANSPORT  MODELS:  AP- 
PLICATION TO  A  LARGE-SCALE  HELD  EX- 
PERIMENT, 

Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB, 

OH.  School  of  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03148 


BIODEGRADATION  OF  NITROGEN-  AND 
OXYGEN-CONTAINING  AROMATIC  COM- 
POUNDS EN  GROUNDWATER  FROM  AN  OIL- 
CONTAMINATED  AQUIFER, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 
Sanitary  Engineering. 

B.  K.  Jensen,  E.  Arvin,  and  A.  T.  Gundersen. 
Journal  of  Contaminant  Hydrology,  Vol.  3,  No.  1, 
p  65-75,  September  1988.  6  fig,  21  ref. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Biodegradation,  *Nitrogen  compounds, 
•Aromatic  compounds,  'Oil  pollution,  *Aquifers, 
Denmark,  Soil  bacteria,  Microbial  degradation, 
Substrates,  Cultures,  Oxidation-reduction  potential. 

The  aerobic  biodegradation  of  oxygen  and  nitro- 
gen heterocycles  and  o-cresol  by  subsurface  bacte- 
ria in  groundwater  from  an  oil-contaminated  site  at 
Zealand,  Denmark,  was  compared  to  the  biodegra- 
dation of  these  compounds  in  laboratory-adapted 
suspended  and  fixed-film  cultures.  The  aquifer  at 
the  abstraction  site  had  a  relatively-high  redox 
potential,  since  it  contained  nitrate.  The  ground- 
water (i.e.,  without  the  soil  phase)  had  a  high 
biodegradation  potential  for  dibenzofuran,  indole, 
quinoline,  fluorenone,  and  o-cresol.  All  the  com- 
pounds were  degraded  in  groundwater  within  5-15 
days  from  an  initial  concentration  of  about  0.5  mg 
per  L  in  both  mixed-substrate  and  single-substrate 
experiments  with  an  initial  ATP  concentration  of 
0.2  ng  per  mL.  Pyrrole,  however,  was  not  degrad- 
ed in  groundwater  within  55  days  in  the  mixed- 
substrate  experiment  and  very  slowly,  after  a  lag 
period  of  20  days,  in  the  single-substrate  experi- 
ment. The  biodegradability  picture  found  for 
groundwater  in  the  mixed-substrate  experiment 
was  similar  to  the  results  found  with  laboratory- 
adapted  suspended  and  fixed-film  cultures.  None  of 
the  compounds  had  any  inhibitory  effect  on  the 
biodegradation  of  naphthalene.  (Author's  abstract) 
W89-03149 


SENSITIVITY  ANALYSIS  OF  ADSORPTION 
AND  DEGRADATION  PARAMETERS  IN  THE 
MODELING  OF  PESTICIDE  TRANSPORT  IN 
SOILS, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For   primary   bibliographic   entry   see   Field   2G. 

W89-03150 


SOLUTE  TRANSPORT  MODELING  IN  HET- 
EROGENEOUS SOILS:  CONJUNCTIVE  AP- 
PLICATION OF  PHYSICALLY  BASED  AND 
SYSTEM  APPROACHES, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see    Field   2G. 

W89-03151 


PREDICTING  THE  EFFECTS  OF  A  PESTICIDE 
RELEASE  TO  THE  RHINE  RIVER, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03159 


BIOLOGICAL  TRANSFORMATION  AND  DE- 
TOXIFICATION OF  7 12- 
DIMETHYLBENZ<A)ANTHRACENE  IN  SOIL 
SYSTEMS, 

Utah  State  Univ.,  Logan. 

K.  S.  Park,  R.  C.  Sims,  W.  J.  Doucette,  and  J.  E. 

Matthews. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  10,  p  1822-1825,  October 

1988.  4  fig,  2  tab,  13  ref.  EPA  CR-81079. 


Descriptors:  'Biotransformation,  'Detoxification, 
♦Biodegradation,  *Fate  of  pollutants,  'Soil  con- 
tamination, 'Aromatic  compounds,  Microbial  deg- 
radation, Toxicity. 

Biological  transformation  and  detoxification  of 
7,12-dimethylbenz(a)anthracene  (DMBA)  were 
studied  in  nonacclimated  sandy  loam  soil.  Parent 
14C  DMBA  biodegraded  extensively  (62%  to 
20%),  accompanying  an  increase  of  metabolite  14C 
fraction  (4%  to  53%).  Incorporation  of  DMBA 
into  non-extractable  soil  residue  14C  increased 
from  12  to  17%,  but  the  increase  was  not  statisti- 
cally significant.  DMBA  was  transformed  into  sev- 
eral metabolic  products  in  the  soil  system,  includ- 
ing 4-hydroxy-,  5-hydroxy-,  and  10-hydroxy- 
DMBA  and  7,12-dihydro-12-methyl-7-methylene- 
benz(a)anthracene-12-ol.  High  polarity  transforma- 
tion products  of  DMBA  demonstrated  a  negative 
mutagenic  response  with  the  Ames  mutagenicity 
assay,  strain  TA-100,  for  both  low  and  neutral  pH 
soils.  Moderate  and  low  polar  metabolites,  howev- 
er, induced  mutagenicity  for  both  soil  samples.  The 
mutagenicity  of  these  metabolites  decreased  with 
incubation  time  in  the  soil,  suggesting  detoxifica- 
tion and  assimilation  of  this  polyaromatic  hydro- 
carbon in  soil  systems.  Mutagenic  responses  for  the 
metabolites  formed  from  low  and  neutral  pH  soil 
were  similar.  (Author's  abstract) 
W89-03161 


TOTAL  PHOSPHORUS  BUDGET  FOR  LAKE 
ST.  CLAIR:  1975-80, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

G.  A.  Lang,  J.  A.  Morton,  and  T.  D.  Fontaine. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  3,  p  257-266,  1988.  4  fig,  2  tab,  37  ref.  U.S. 
EPA  agreement  DW  13931213-01-0. 

Descriptors:  'Phosphorus,  'Lakes,  'Limnology, 
'Lake  Saint  Clair,  'Water  pollution  sources,  Pollu- 
tion load,  Eutrophication,  Great  Lakes,  Path  of 
pollutants,  Mathematical  models,  Estimating  equa- 
tions. 

As  part  of  the  U.S.-Canadian  Upper  Great  Lakes 
Connecting  Channels  Study,  a  total  phosphorus 
budget  was  developed  for  Lake  St.  Clair.  An  unbi- 
ased ratio  estimator  technique  was  used  to  estimate 
annual  loads  and  variances  from  monitored  hydro- 
logic  areas.  During  the  1975-80  period,  Lake 
Huron  was  the  major  source  of  phosphorus  to 
Lake  St.  Clair,  accounting  for  approximately  52% 
of  the  total  annual  load.  Hydrologic  area  loads, 
which  include  diffuse  and  indirect  point  sources, 
contributed  approximately  43%  of  the  total.  The 
remaining  5%  came  from  the  atmosphere,  shore- 
line erosion,  and  direct  point  sources.  Of  the  hy- 
drologic area  loads,  85%  could  be  attributed  to 
diffuse  sources.  The  Thames  area  contributed  58% 
of  the  total  hydrologic  area  load,  followed  by  the 
Sydenham  (17%),  the  Clinton  (9%),  the  Ruscom 
(7%),  the  Black  (6%),  the  St.  Clair  (3%),  and  the 
Rouge  (0.4%).  Over  the  entire  6-year  period  exam- 
ined, the  lake's  total  input  and  output  of  phospho- 
rus were  nearly  equal.  It  was  concluded  that  there 
was  no  significant  net  source  or  sink  of  phosphorus 
in  Lake  St.  Clair  during  the  1975-80  period.  (Au- 
thor's abstract) 
W89-03168 


HORIZONTAL  AND  VERTICAL  DISTRIBU- 
TION OF  PCBS  IN  SOUTHERN  LAKE  MICHI- 
GAN SEDIMENTS  AND  THE  EFFECT  OF 
WAUKEGAN  HARBOR  AS  A  POINT  SOURCE, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Pro- 
gram. 

D.  L.  Swackhamer,  and  D.  E.  Armstrong. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  3,  p  277-290,  1988.  3  fig,  3  tab,  31  ref.  JRB 
Assoc,  Inc.  Grant  2-800-03-218-02,  NAOAA  Sea 
Grant  Program  R/MW-12,  and  U.S.  EPA  Con- 
tract 10853NEAX,  Cooperative  Agreement  CR 
807836010. 

Descriptors:  'Polychlorinated  biphenyls,  'Aro- 
clors,  'Lake  sediments,  'Water  pollution  sources, 
'Lake  Michigan,  Pollution  load,  Distribution,  Path 
of  pollutants,  Great  Lakes,  Deposition,  Vertical 
distribution,  Chemical  wastes. 


The  spatial  distribution  of  PCBs  in  southern  Lake 
Michigan  sediments  was  obtained  from  the  analysis 
of  66  box  cores  and  8  grab  samples.  PCB  concen- 
trations in  surficial  sediments  were  closely  related 
to  sedimentation  zone  and  to  the  oxidizable  organ- 
ic matter  content  of  the  sediments.  Average  surfi- 
cial sediment  concentrations  ranged  from  81  ng/g 
in  depositional  zones  to  7.2  ng/g  in  non-deposition- 
al  zones.  The  vertical  distribution  of  PCBs  was 
determined  at  several  sites  and  was  used  to  esti- 
mate the  areal  burden  and  flux  of  PCBs  in  each  of 
the  southern  sedimentation  zones.  The  total  sedi- 
ment PCB  burden  in  the  southern  portion  of  the 
lake  was  estimated  to  be  5900  kg.  Southern  Lake 
Michigan  has  received  PCBs  since  approximately 
1930  at  an  average  flux  of  7.1  micrograms/sq  m/ 
yr.  The  effect  of  Waukegan  Harbor  as  a  point 
source  of  PCBs  to  Lake  Michigan  was  evaluated 
by  comparing  the  PCB  distribution  and  Aroclor 
composition  of  harbor  sediments  to  those  of  sedi- 
ments of  decreasing  distances  from  the  harbor. 
Significant  differences  in  total  PCB  concentration 
between  non-depositional  zones  near  the  harbor 
and  those  in  other  areas  of  the  basin  indicate  that 
Waukegan  Harbor  has  influenced  the  PCB  burden 
of  Lake  Michigan.  (Author's  abstract) 
W89-03170 


PHOTODEGRADATION  OF  THE  LAMPRI- 
CIDE  3-TRIFLUOROMETHYL-4-NITRO- 

PHENOL  (TFM):  2.  FIELD  CONFIRMATION 
OF    DIRECT    PHOTOLYSIS    AND    PERSIST- 
ENCE OF  FORMULATION  IMPURITIES  IN  A 
STREAM  DURING  TREATMENT, 
National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
J.  H.  Carey,  M.  E.  Fox,  and  L.  P.  Schleen. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  3,  p  338-346,   1988.  6  fig,  2  tab,   16  ref. 

Descriptors:  'Fish  control  agents,  'Degradation, 
'Lamprey,  'Piscicides,  'Lampricides,  'Phenols, 
'Path  of  pollutants,  Photodegradation,  Stream  pol- 
lution, Great  Lakes,  Pollutants. 

The  persistence  of  TFM  in  a  stream  receiving  a 
lampricide  treatment  was  evaluated.  Mass  balances 
indicated  that  a  significant  amount  of  TFM  was 
unaccounted  for  during  the. treatment.  The  pres- 
ence of  five  known  photoproducts  in  the  down- 
stream samples  confirmed  that  photodegradation 
of  TFM  was  occurring.  A  new  TFM  transforma- 
tion product  4,4'-dinitro-2,2'-bistrifluoromethylazo- 
benzene,  was  identified  by  mass  spectrometry  and 
confirmed  by  synthesis.  Most  of  the  impurities  in 
the  TFM  formulation  were  less  persistent  than 
TFM.  However,  hydroxynitrobenzoic  acid  was 
more  persistent  than  TFM.  The  presence  of  TFM 
transformation  products  in  the  natural  system  not 
previously  observed  in  laboratory  studies  of  TFM 
pathways  emphasizes  the  need  to  conduct  field 
studies  in  assessing  the  persistence  and  fate  of 
aquatic  pollutants.  (Author's  abstract) 
W89-03175 


DISTRIBUTION  OF  CONTAMINANTS  IN 
CLAMS  AND  SEDIMENTS  FROM  THE 
HURON-ERIE  CORRIDOR:  II.  LEAD  AND 
CADMIUM, 

Windsor  Univ.  (Ontario).  Great  Lakes  Inst. 

C.  W.  Pugsley,  P.  D.  N.  Hebert,  and  P.  M. 

McQuarrie. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

14,  No.  3,  p  356-368,   1988.  9  fig,  3  tab,  33  ref. 

Environment  Canada,  Ontario  Region,   Contract 

UP-G-175. 

Descriptors:  'Heavy  metals,  'Lead,  'Cadmium, 
'Fluvial  sediments,  'Clams,  'Water  pollution 
sources,  'Great  Lakes,  Lake  Saint  Clair,  Stream 
pollution,  Path  of  pollutants,  Pollutants,  Water  pol- 
lution sources,  Data  collections. 

The  St.  Clair  River  is  a  major  center  for  the 
Canadian  petrochemical  industry,  while  the  shore- 
line of  the  Detroit  River  is  heavily  urbanized.  The 
extent  of  lead  and  cadmium  discharge  from  these 
sources  was  assessed  by  determining  contaminant 
concentrations  in  unionid  clams  (Lampsilis  radiata 
siliquoidea)  and  sediments  from  102  sites  in  Lake 


no 
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St.  Clair  and  from  the  Canadian  side  of  the  Detroit 
and  St.  Clair  rivers.  Overall,  lead  and  cadmium 
levels  in  sediments  averaged  20.5  and  0.18  mgAg 
dry  weight,  respectively.  These  concentrations  are 
lower  than  those  reported  in  prior  studies,  but  the 
decline  is  likely  a  consequence  of  shifts  in  sampling 
methodology  and  site  location.  Lead  concentra- 
tions in  clams  (7.1  mg/kg)  averaged  only  one  half 
those  in  the  sediments,  whereas  cadmium  concen- 
trations were  30  times  higher  in  clam  tissues  than 
in  the  surrounding  sediments.  There  was  a  signifi- 
cant positive  correlation  between  lead  and  cadmi- 
um concentrations  in  sediment,  and  between  the 
concentrations  of  both  metals  and  the  amount  of 
organic  carbon  present.  There  was  no  correlation 
between  the  level  of  either  lead  or  cadmium  in 
clams  and  levels  in  the  sediments  from  which  they 
were  collected.  Patterns  of  variation  in  contami- 
nant concentrations  support  the  conclusion  that 
industries  along  the  Canadian  side  of  the  St.  Clair 
River  are  the  primary  source  of  both  lead  and 
cadmium.  (Author's  abstract) 
W89-03177 


DISTRIBUTION  OF  GAMMA-EMITTING  RA- 
DIONUCLIDES IN  SURFACE  SUBTIDAL 
SEDIMENTS  NEAR  THE  SELLAFIELD 
PLANT, 

British  Geological  Survey,  Keyworth  (England). 
D.  G.  Jones,  P.  D.  Roberts,  and  J.  M.  Miller. 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  27,  No.  2,  p  143-161,  August  1988.  12  fig,  4 
tab,  34  ref. 

Descriptors:  *Path  of  pollutants,  'Radioisotopes, 
♦Gamma  radiation,  *Marine  sediments,  ♦Sedi- 
ments, 'Radioactive  wastes,  In  situ  tests,  Fuel  re- 
processing, Cesium  radioisotopes,  Ruthenium  ra- 
dioisotopes, Emission  spectroscopy. 

Detailed  distributions  of  total  gamma  activity, 
137Cs,  106Ru  and  95Zr  +  95Nb  in  surface  seabed 
sediments  near  the  Sellafield  plant  are  presented. 
The  results  are  derived  from  a  towed  seabed 
gamma-ray  spectrometer  survey  in  September, 
1982.  All  the  distributions  are  similar,  with  con- 
tours of  equal  activity  parallel  to  the  coast  defining 
a  'ridge'  of  higher  activity  which  is  displaced 
northward  relative  to  the  outfall.  This  pattern  ap- 
pears to  be  largely  a  response  to  the  transport  of 
particle-associated  radioeffluent  modified  in  places 
by  the  type  of  seabed  sediment  present.  At  greater 
distance  from  Sellafield,  the  uptake  of  nuclides 
from  solution  seems  to  be  more  important.  Nuclide 
concentrations  decrease  with  increasing  distance 
from  Sellafield;  rates  of  decrease  being  in  the  order 
Zr  +  Nb  >  Ru  >  Cs.  This  can  be  related  to  the 
levels  of  nuclides  discharged,  their  sorption  char- 
acteristics and  their  half  lives.  The  pattern  of 
seabed  activity  seems  to  have  been  fairly  stable 
over  the  period  1978-85,  but  there  is  evidence  of  a 
small  northward  shift.  Concentrations  of  137Cs 
and  106Ru  in  1985  were  considerably  lower  than 
in  1978  or  1982.  This  is  explicable  in  terms  of  the 
fall  in  discharge  levels  allied,  in  the  case  of  Ru,  to 
its  short  half  life  and,  for  Cs,  the  desorption  ob- 
served in  laboratory  experiments.  Nuclide  ratios  in 
sediment  samples  yield  apparent  transit  times  for 
the  transport  of  nuclides  in  the  survey  area  of  1.7- 
3.7  years.  These  times  are  generally  greater  than 
those  obtained  from  sediments  in  the  more  distant 
Solway  Firth  and  Ravenglass  Estuary.  It  is  sug- 
gested that  they  reflect  fairly  intense  bioturbation 
causing  mixing  of  relatively  recent  effluent  with 
that  from  earlier  discharges.  This  is  supported  by 
structures  observed  in  X-radiographs  of  box  cores, 
and  abundant  burrowing  benthos  and  by  interpre- 
tations of  nuclide  profiles  and  radiocarbon  dating 
of  sediment  cores  by  other  workers.  A  lag  effect, 
of  up  to  two  years  across  the  survey  area,  appears 
to  be  superimposed  on  that  due  to  mixing.  (Au- 
thor's abstract) 
W89-03190 


CHARACTERISTICS  OF  THE  SORPTION  OF 
CHLOROTHALONIL  AND  AZINPHOS- 
METHYL  TO  A  SOIL  FROM  A  COMMERCIAL 
CRANBERRY  BOG, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
S.  Reduker,  C.  G.  Uchrin,  and  G.  Winnett. 


Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  5,  p  633-641, 
November  1988.  8  fig,  2  tab,  8  ref.  N.J.  Dept. 
Environ.  Protection,  Contract  C-29154. 

Descriptors:  'Cranberries,  'Bogs,  'Pesticides, 
•Path  of  pollutants,  'Groundwater  pollution, 
'New  Jersey,  Sorption,  Soil  contamination,  Soil 
water,  Insecticides,  Fungicides. 

Given  the  close  proximity  of  the  groundwater  to 
the  soil  surface  in  cranberry  bogs  and  the  fact  that 
the  bulk  of  New  Jersey's  commercial  bogs  are 
located  in  the  Cohansey  aquifer  recharge  area,  the 
potential  for  contamination  of  sections  of  the  aqui- 
fer by  insecticide  and  fungicide  usage  is  very  real. 
This  paper  describes  the  sorptive  characteristics  of 
2,3,4,5  tetrachloroisophthalonitrile  (chlorothalonil) 
and  0,0-dimethyl-S-((4-oxo- 1,2, 3-benzotriazin- 
3(4H)-yl)methyl)  phophorodithioate  (Azinphos- 
Methyl)  on  soil  of  the  Cohansey  aquifer  located  in 
the  southern  New  Jersey  Coastal  Plain.  Soil 
column  studies  were  performed  and  the  column 
effluents  were  collected  continuously  and  extract- 
ed every  twelve  hours.  Very  little  (less  than  22 
percent)  of  the  adsorbed  mass  of  each  chemical 
tested  was  recovered.  This  suggests  that  the  sorp- 
tive processes  are  not  totally  reversible.  Simplified 
models  were  tested  for  their  ability  to  predict  the 
observed  data.  In  general,  the  models  had  serious 
difficulties  in  matching  the  data  with  the  result  that 
significant  parameter  modification  had  to  be  per- 
formed in  order  to  obtain  acceptable  correspond- 
ence. (VerNooy-PTT) 
W89-03195 


HEXACHLOROPHENE  DISTRIBUTIONS  IN 
ESTUARINE  SEDIMENTS, 

H.  R.  Beller,  and  B.  R.  T.  Simoneit. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  5,  p  645-650, 
November  1988.  2  fig,  13  ref. 

Descriptors:  'Bactericides,  'Path  of  pollutants, 
'Estuaries,  'Sediments,  'Pesticides,  Pesticide  resi- 
dues, Phenolic  pesticides,  Organic  matter,  Humic 
acids,  Hexachlorophene. 

The  distribution  of  hexachlorophene  (HCP)  in 
sediments  collected  from  two  East  coast  sites  was 
observed  during  or  after  1980  (eight  years  after  the 
U.S.  FDA  ban).  Data  were  not  collected  on  spatial 
distributions  of  HCP;  rather,  geochemical  data 
were  collected  on  the  distribution  of  HCP  among 
different  organic  matter  fractions  of  sediment  sam- 
ples. The  detection  of  HCP  was  an  unexpected 
result  of  a  study  designed  to  describe  the  distribu- 
tion of  three  classes  of  organic  compounds  among 
the  following  three  sedimentary  organic  matter 
fractions:  (1)  free  lipids,  or  solvent-extractable  or- 
ganic matter;  (2)  humic  acid,  or  base-soluble,  acid- 
insoluble  organic  matter;  and  (3)  humin,  or  refrac- 
tory organic  matter  that  is  not  soluble  in  solvent, 
base,  or  acid.  HCP  was  detected  only  in  humic 
acid  fractions  of  the  two  samples  in  which  it  was 
observed.  Thus,  HCP  can  bind  strongly  to  organic 
matter  and  appears  to  be  highly  resistant  to  degra- 
dation in  that  form.  (VerNooy-PTT) 
W89-03196 


VOLATILIZATION  OF  MERCURY  COM- 
POUNDS BY  METHYLMERCURY-VOLATIL- 
IZING  BACTERIA  IN  MINAMATA  BAY  SEDI- 
MENT, 

National   Inst,   for   Minamata  Disease,   Minamata 
(Japan).  Dept.  of  Basic  Medical  Science. 
K.  Nakamura,  T.  Sakata,  and  H.  Nakahara. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  5,  p  651-656, 
November  1988.  4  tab,  18  ref. 

Descriptors:  'Methylmercury,  'Mercury,  'Marine 
bacteria,  'Bacteria,  'Biotransformation,  Sediments, 
Water  pollution  effects,  Volatility,  Japan,  Metabo- 
lism, Path  of  pollutants,  Heavy  metals. 

Minamata  Bay  has  been  heavily  polluted  by  high 
mercury  concentrations  and  mercury  still  exists  in 
the  sediments  of  the  Bay.  The  population  of  mer- 
cury-resistant bacteria  in  the  sediments  of  Mina- 
mata Bay  is  larger  than  that  in  the  sediments  of 


other  marine  environments.  It  is  important  to 
know  what  bacterial  transformations  of  mercury 
have  been  taking  place  and  of  the  volatilization  of 
various  mercury  compounds  by  these  bacteria. 
Tables  in  the  article  detail  the  total  mercury  con- 
centration, the  percentage  of  methylmercury-re- 
sistant  bacteria  for  the  total  bacterial  counts  in  the 
sediments,  the  percentage  and  generic  composition 
of  the  methylmercury-volatilizing  bacteria,  and  the 
volatilization  of  mercury  compounds  by  the  meth- 
ylmercury-volatilizing bacteria.  Methylmercury  is 
not  detectable  in  the  sediment  of  Minamata  Bay. 
The  methylmercury-volatilizing  bacteria  may  play 
an  important  role  in  the  mercury  cycle  of  Mina- 
mata Bay.  (VerNooy-PTT) 
W89-03197 


DDT  RESIDUES  IN  SEDIMENTS  FROM  THE 
BAY  OF  BENGAL, 

National   Inst,   of  Oceanography,   Panaji   (India). 

Chemical  Oceanography  Div. 

A.  Sakar,  and  R.  Sen  Gupta. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  5,  p  664-669, 

November  1988.  2  fig,  1  tab,  10  ref. 

Descriptors:  'Marine  sediments,  'Sediments, 
*DDT,  'Pesticides,  'Pesticide  residues,  Halogenat- 
ed  pesticides,  Pollutants,  Path  of  pollutants,  India. 

In  developing  countries  like  India  organochlorine 
insecticides,  especially  DDT  are  extensively  being 
used  in  agriculture  and  vector  control  programs. 
The  cumulative  effects  of  these  chlorinated  pesti- 
cides over  time  on  the  coastal  environment  can  be 
expected  to  be  considerable.  This  work  aims  to 
assess  the  prevailing  levels  of  DDT  and  its  metabo- 
lites in  the  sediments  from  the  Bay  cf  Bengal  off 
the  east  coast  of  India.  Total  DDT  ranged  from 
0.02-0.49  ppm  with  a  mean  value  of  0.02  ppm, 
whereas  the  concentrations  of  the  six  metabolites 
ranged  from  0.01-0.35  ppm.  The  variations  of 
DDT  and  DDT  metabolite  concentrations  at  dif- 
ferent sites  are  discussed.  (VerNooy-PTT) 
W89-03198 


DISTRIBUTION  PATTERN  AND  REDUCTION 

OF  POLYCHLORINATED  BIPHENYLS  (PCB) 

IN     BLUEFISH     POMATOMUS     SALTATRIX 

(LINNAEUS)   FILLETS  THROUGH   ADIPOSE 

TISSUE  REMOVAL, 

National  Marine  Fisheries  Service,  Charleston,  SC. 

Charleston  Lab. 

M.  Sanders,  and  B.  L.  Haynes. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  5,  p  670-677, 

November  1988.  1  fig,  3  tab,  9  ref. 

Descriptors:  'Tissue  analysis,  'Poly chlorinated  bi- 
phenyls,  'Bluefish,  'Fish,  'Bioaccumulation,  Adi- 
pose tissues,  Path  of  pollutants. 

Two  recent  reports  concluded  that  PCB  concen- 
trations for  all  except  some  of  the  large  bluefish 
caught  along  the  Atlantic  coast  fell  below  the  limit 
of  2  micrograms/g  set  by  FDA.  Additionally,  the 
report  stated,  that  15.6%  of  the  large  bluefish 
contain  PCB  concentrations  that  exceed  the  FDA 
limit  of  2  micrograms/g.  The  purpose  of  this  study 
was  to  observe  the  distribution  pattern  of  PCB  in 
the  various  edible  tissues  of  large  (650-850  mm 
total  length)  bluefish.  Further,  it  was  to  determine 
if  the  removal  of  adipose  tissues  would  result  in 
reduced  PCB  level  and  therefore  decrease  PCB 
exposure  to  the  consumer.  Differences  in  PCB 
ratios  (%  PCB  per  zone  /  %  fillets  per  zone)  were 
found  in  various  zones  of  the  body.  A  definite 
dorsal  to  ventral  gradation  in  PCB  ratio  was  ob- 
served among  the  zones  (P  <  0.05).  The  data 
shows  that  trimming  those  portions  of  fillet  which 
have  the  highest  concentrations  of  lipid,  such  as 
the  skin,  dorsal  fat,  and  the  bellyflap  significantly 
reduces  PCB  concentrations  (micrograms/g)  by 
14.49%,  with  a  mean  of  27%.  (VerNooy-PTT) 
W89-03199 


PHOTODECOMPOSITION  OF  CHLORO- 
PHENOLS  IN  AQUEOUS  MEDIUM  IN  PRES- 
ENCE OF  HYDROGEN  PEROXIDE, 
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Techmsche  Univ.  Muenchen,  Freising  (Germany, 

F.R.).  Lehrstuhl  fuer  Oekologische  Cheraie. 

P.  N.  Moza,  K.  Fytianos,  V.  Samanidou,  and  F 

Korte. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  5,  p  678-682 

November  1988.  3  fig,  7  ref. 

Descriptors:  'Chlorophenols,  'Fate  of  pollutants, 
•Photodecomposition,  'Degradation,  *Phenols 
•Irradiation,  Oxidation,  Path  of  pollutants,  Hydro- 
gen peroxide. 

Chlorophenols  occur  in  natural  waters  not  only 
because  they  are  industrial  effluents  from  the  man- 
ufacture of  fungicides  and  herbicides,  but  also  be- 
cause they  are  formed  by  the  chlorination  of  waste 
waters  containing  phenolic  compounds.  Very  little 
is  known  about  the  indirect  processes  initiated  by 
naturally  occurring  active  species  of  oxygen  on  the 
fate  of  higher  chlorinated  phenols.  The  objective 
of  this  paper  was  to  obtain  information  about  the 
reactivity  and  degradation  products  of  monochlor- 
ophenol  (2-chlorophenol),  dichlorophenol  (2,4- 
dichlorophenol)  and  trichlorophenol  (2,4,6-trich- 
lorophenol)  with  hydroxy  radicals  generated  in 
aqueous  solutions  by  photolysis  of  hydrogen  per- 
oxide at  wavelength  >  or  =  290  nm.  Degradation 
data  obtained  demonstrated  that  the  photolysis  of 
chlorophenols  was  strongly  enhanced  by  hydrogen 
peroxide.  2-Chlorophenol,  2,4-dichlorophenol  and 
2,4,6-trichlorophenol  disappears  nearly  80%,  95% 
and  100%  respectively  in  presence  of  55  ppm 
hydrogen  peroxide  in  2.5  to  3  hours.  From  these 
experiments  it  should  be  concluded  that  indirect 
processes  initiated  by  OH  radicals  play  an  impor- 
tant role  in  the  photolysis  of  chlorinated  phenols 
leading  to  polyhydroxy,  carbonyl,  and  dehalogen- 
ated  products  which  might  bear  some  relevance  to 
toxic  effects  to  aquatic  life.  (VerNoov-PTT) 
W89-03200  ' 


FATE    AND    EFFECTS    OF    XANTHATES    IN 
LABORATORY  FRESHWATER  SYSTEMS, 

Wuhan  Inst,  of  Hydrobiology  (China). 
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ACCUMULATION  OF  CADMIUM  BY  RAIN- 
BOW TROUT,  SALMO  GAIRDNERI,  DURING 
EXTENDED  EXPOSURE, 

Department   of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
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Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  6,  p  1045-1053  June 
1988.  6  fig,  4  tab,  36  ref. 

Descriptors:        •Bioaccumulation,        "Cadmium, 
•Trout,  'Population  exposure,  'Fish  populations' 
Water  pollution  effects,  Heavy  metals,  Trace  ele- 
ments, Fish  physiology,  Zinc. 

Adult  rainbow  trout,  Salmo  gairdneri,  were  ex- 
posed to  3.6  and  6.4  micrograms  Cd/L  for  178 
days.  Cadmium  accumulated  most  rapidly  in  gill 
tissue  that  became  saturated  at  levels  100-fold 
higher  than  controls  within  24  and  52  days  in  the 
high-  and  low-metal  exposures,  respectively.  Liver 
cadmium  increased  250-  to  400-fold  over  the  test 
period  but  accumulation  exhibited  a  plateau  be- 
tween 52  and  129  days  followed  by  a  rapid  rise  by 
178  days.  Kidney  cadmium  increased  consistently 
throughout  the  test  period  to  levels  approximately 
50-  to  100-fold  higher  than  control  values.  Cadmi- 
um in  the  gut  and  skin  increased  10-  and  5-fold, 
respectively,  while  no  increase  was  recorded  in 
white  muscle.  A  maximum  of  2.1%  of  the  cadmi- 
um available  in  a  commercial  diet  (0.2  micrograms 
Cd/g  dry  food)  was  accumulated  in  control  fish 
Although  cadmium  was  not  detected  in  the  urine, 
urinary  zinc  excretion  was  elevated  in  trout  ex- 
posed to  6.4  micrograms  Cd/L  such  that  7  mol  of 
zinc  was  excreted  per  1  mol  of  cadmium  accumu- 
lated during  the  initial  24  days  of  exposure.  The 
whole-body  burden  of  cadmium  increased  linearly 
with  time  in  both  treatments  with  a  time  constant 
of  0.366  and  0.544%/day  for  trout  exposed  to  3  6 
and  6.4  micrograms  Cd/L,  respectively.  (Author's 
abstract) 
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SEDIMENT  RECORD  OF  BIOGEOCHEMICAL 
RESPONSES  TO  ANTHROPOGENIC  PERTUR- 
BATIONS OF  NUTRIENT  CYCLES  IN  LAKE 
ONTARIO, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 
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EFFECTS  OF  LIMING  ON  THE  DISTRIBU- 
TION OF  CADMIUM  IN  WATER,  SEDIMENT 
AND  ORGANISMS  IN  A  SWEDISH  LAKE, 

National  Swedish  Environment  Protection  Board 
Solna.  Trace  Metal  Lab. 
P.  Andersson,  and  H.  Borg. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  7,  p  1154-1162  Julv 
1988.  9  fig,  38  ref.  F  y 

Descriptors:  'Lime,  'Cadmium,  'Lake  sediments, 
'Lake  restoration,  'Acid  rain  effects,  'Path  of 
pollutants,  'Midges,  'Pike,  Larvae,  Suspended 
sediments,  Heavy  metals,  Chemical  properties, 
Population  exposure,  Chemical  degradation,  Oxi- 
dation-reduction potential,  Organic  matter. 

The  cadmium  concentrations  in  water,  sediment, 
suspended  particles,  a  free-swimming  insect  larva 
(Chaoborus),  a  sediment-bound  insect  larva  (Chir- 
onomus),  and  liver  of  northern  pike  (Esox  lucius) 
before  and  after  liming  operations  in  Lake  Langs- 
jon,  Sweden,  were  studied.  In  accordance  with  the 
higher  pH  levels  obtained  in  the  lake  water  after 
the  limings,  cadmium  concentration  decreased  in 
the  water  but  increased  in  the  sediment.  Cadmium 
concentration  in  fish  liver  and  Chironomus  de- 
creased after  the  limings  whereas  the  concentra- 
tion in  Chaoborus  larvae  increased  after  the  first 
liming.  Possible  mechanisms  are  discussed;  for  in- 
stance, the  redox  potential  of  the  sediment  can 
influence  Cd  mobility.  The  addition  of  lime  might 
cause  an  increased  degradation  of  organic  matter 
and  more  reduced  conditions,  which  would  make 
Cd  less  soluble  and  less  potentially  available.  The 
Cd  concentration  in  sediment-bound  burrowing 
Chironomus  larvae  is  probably  influenced  mostly 
by  conditions  in  deeper  layers  of  sediment  in  con- 
trast with  the  Cd  concentration  in  Chaoborus, 
which  is  influenced  by  conditions  in  the  bottom 
water  and   surface   sediment.   (Author's  abstract) 


GROWTH,  FECUNDITY,  AND  ENERGY 
STORES  OF  WHITE  SUCKER  (CATOSTOMUS 
COMMERSONI)  FROM  LAKES  CONTAINING 
ELEVATED  LEVELS  OF  COPPER  AND  ZINC, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C 
W89-03225 


EFFECTS  OF  TEMPERATURE,  SALINITY 
AND  SEAGRASS  SPECIES  ON  THE  UPTAKE 
OF  LEAD(II)  FROM  SEA  WATER  BY  EXCISED 
LEAVES, 

Deakin    Univ.,    Melbourne    (Australia).    Div.    of 

Chemical  and  Physical  Sciences. 
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Marine  Chemistry  MRCHBD,  Vol.  24,  No   3/4  p 

253-260,  August  1988.  4  fig,  21  ref. 

Descriptors:  'Temperature  effects,  'Salinity,  'Sea 
grasses,  'Lead,  *Path  of  pollutants,  Seawater,  Iso- 
tope studies,  Lead  radioisotopes,  Water  tempera- 
ture, Plant  physiology,  Radioactive  tracers,  Ion 
exchange,  Leaves,  Heavy  metals,  Radiotracers. 

The  dynamics  of  the  uptake  of  leaves  of  seagrass 
species  has  been  investigated  by  210Pb  radiotracer 
techniques.  The  uptake  of  Pb  from  aqueous  media 
per  unit  area  of  leaf  by  the  seagrass  Zostera  muel- 
leri  depended  on  temperature  and  salinity.  Uptake 
was  positively  correlated  with  temperature.  Pb 
uptake  was  greatest  in  distilled  water  and  least  in 
salinities  exceeding  normal  seawater.  The  profile  of 
uptake  varied  only  slightly  between  three  of  the 
species  studied,  namely  Zostera  meulleri,  Hetero- 
zostera  tasmanica  and  Halophila  australis;  howev- 
er, uptake  by  Lepilaena  cylindrocarpa  was  consid- 
erably less  than  the  other  three  species.  The  vari- 


ations were  examined  in  relation  to  microscopic 
anatomy  especially  in  relation  to  possible  mecha- 
nisms of  the  uptake  of  Pb  by  seagrass  leaves.  The 
results  are  consistent  with  the  view  that  the  sea- 
grass leaves  act  as  passive  ion-exchange  media 
during  the  course  of  Pb  uptake.  (Author's  abstract) 


MASS  BALANCE  OF  HEAVY  METALS  IN  THE 
SETO  INLAND  SEA,  JAPAN, 

Government  Industrial  Research  Inst.,  Chugoku 

Kure  (Japan). 

A.  Hoshika,  T.  Shiozawa,  and  Y.  Kitano. 

Marine  Chemistry  MRCHBD,  Vol.  24,  No  3/4  p 

327-335,  August  1988.  4  fig,  1  tab,  10  ref. 

Descriptors:  'Heavy  metals,  'Japan,  'Geochemis- 
try Seto  Inland  Sea,  'Water  chemistry,  'Path  of 
pollutants,  Hydrologic  models,  Seawater,  Zinc, 
Sedimentation,  Water  pollution  sources,  Copper! 

To  discuss  the  geochemical  and  environmental  be- 
havior of  heavy  metals  in  the  Seto  Inland  Sea,  the 
largest  semi-enclosed  coastal  sea  in  Japan,  mass 
balances  of  copper  and  zinc  were  studied  by  appli- 
cation of  a  simple  box  model  using  sedimentation 
rates  and  heavy  metal  contents  of  core  sediments. 
In  1980,  total  sedimentary  loads  of  copper  and  zinc 
over  the  whole  area  of  the  sea  were  estimated  to 
be  630  and  3500  tons  per  year,  respectively.  Fur- 
ther, the  sedimentary  loads  with  and  without 
human  activities  were  estimated  to  be  310  and  320 
tons  per  year  for  copper  and  1700  and  1800  tons 
per  year  for  zinc.  Total  inputs  of  copper  and  zinc 
into  the  sea  in  1980  were  estimated  to  be  870  and 
4250  tons  per  year,  about  half  of  this  being  the 
result  of  human  activities.  Seventy  percent  of  the 
copper  input  and  eighty  percent  of  the  zinc  input 
are  taken  into  the  sediments.  Mean  residence  times 
of  the  copper  and  zinc  in  the  sea  are  calculated  to 
be  about  0.3  and  0.2  years,  respectively.  Since 
these  values  are  relatively  small  compared  to  the 
mean  residence  time  of  the  seawater  (0.9  years), 
copper  and  zinc  supplied  to  the  sea  are  considered 
to  be  accumulated  rapidly  in  the  sediments  (Au- 
thor's abstract) 
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ESTUARIES:    CONCERN    OVER    TROUBLED 
WATERS, 

For  primary  bibliographic  entry  see  Field  7A 
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PROBABILITY   DISTRIBUTION   FOR   CRITI- 
CAL DO  LOCATION  IN  STREAMS, 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  7B. 
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MOVEMENT  OF  CARBOFURAN  (NEMATI- 
CIDE)  IN  SOIL  COLUMNS, 
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Descriptors:  'Pesticides,  'Nematicides,  'Carbo- 
furan,  'Path  of  pollutants,  'Adsorption,  Silt, 
Loam,  Soil  water. 

Adsorption  and  movement  of  carbofuran  (a  sys- 
tematic nematicide)  were  studied  using  two  Indian 
soils  (clay  loam  and  silt  loam)  of  alluvial  origin. 
Equilibrium  adsorption  coefficient  (K)  values 
measured  using  a  batch-slurry  techniques  follows 
the  order  clay  loam  >  silt  loam  soil.  The  distribu- 
tion coefficients  (K  sub  d)  for  both  the  soils  in 
batch  adsorption  as  well  as  in  columns  were  also 
calculated.  Carbofuran  movement  in  soil  columns 
during  water  infiltration  in  both  air-dried  and 
water-saturated  columns  was  estimated.  The  order 
was  anticipated  from  K  and  K  sub  d  values.  A 
larger  amount  of  water  was  needed  for  leaching 
the  carbofuran  to  152  cm  in  clay  loam  soil  than  in 
silt  loam  soil.  Carbofuran  appears  to  increase  in 
drier  soils  and  in  finer  textured  soils.  (Author's 
abstract) 
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ASBESTOS-CONTAMINATED  DRINKING 

WATER:  ITS  IMPACT  ON  HOUSEHOLD  AIR, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
J.  S.  Webber,  S.  Syrotynski,  and  M.  V.  King. 
Environmental    Research    ENVRAL,    Vol.    46, 
No.2,  p  153-167,  August  1988.  3  fig,  6  tab,  20  ref. 

Descriptors:  'Asbestos,  'Drinking  water,  *Air  pol- 
lution, *Air-water  interfaces,  *Water  pollution  ef- 
fects, 'Carcinogens,  *Path  of  pollutants,  Water 
pollution,  Electron  microscopy. 

Asbestos  contamination  in  excess  of  10  billion 
fibers/liter  was  detected  in  a  community's  drinking 
water.  To  assess  the  possibility  of  waterborne  as- 
bestos becoming  airborne,  air  samples  were  col- 
lected from  impacted  houses  receiving  contaminat- 
ed water  from  three  control  houses.  Collected 
within  each  house  were  three  samples  on  0.6 
micron-pore  Nuclepore  filters  and  three  samples 
on  0.8  micron-pore  Millipore  filters,  in  addition, 
bulk  samples  suspect  material  and  water  samples 
were  collected.  Mean  waterborne  asbestos  concen- 
trations were  24  million  fibers/liter  in  the  impacted 
houses  versus  only  1.1  million  fibers/liter  in  the 
control  houses.  Transmission  electron  microscopy 
revealed  that  airborne  asbestos  concentrations 
were  highest  in  impacted  houses,  with  airborne 
asbestos  concentrations  positively  correlated  with 
waterborne  concentrations.  For  fiber  and  mass 
measurements  on  both  filter  types,  airborne  asbes- 
tos concentrations  were  significantly  higher  in  the 
impacted  houses:  mean  concentrations  in  the  im- 
pacted houses  were  0.12  fibers/cu  cm  and  1.7  ng/ 
cu  m  on  Nuclepore  filters  and  0.053  fibers/cu  cm 
and  2.3  ng/cu  m  on  Millipore  filters  versus  only 
0.037  fibers/cu  cm  and  0.31  ng/cu  m  on  Nuclepore 
filters  and  0.0077  fibers/cu  cm  and  0.14  ng/cu  m 
on  Millipore  filters  from  control  houses.  Also  de- 
tected in  the  air  samples  form  impacted  houses 
were  clusters  of  chrysotile,  often  with  several  hun- 
dreds of  fibers.  When  estimates  of  these  individual 
fibers  were  added  to  the  total  fiber  count,  the 
difference  between  the  impacted  and  control 
houses  became  even  greater.  The  increased  con- 
centrations in  impacted  houses  were  due  primarily 
to  short  fibers.  Bulk  samples  did  not  reveal  likely 
materials  within  impacted  houses  to  account  for 
these  differences.  Thus  high  levels  of  waterborne 
asbestos  were  apparently  the  source  of  increased 
concentrations  of  airborne  asbestos  within  these 
houses.  (Author's  abstract) 
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CONCENTRATION  OF  MYCOBACTERIUM 
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Harvard  Medical  School,  Boston,  MA.  Dept.  of 
Anaesthesia. 

G.  C.  du  Moulin,  K.  D.  Stottmeier,  P.  A.  Pelletier, 
A.  Y.  Tsang,  and  J.  Hedley-Whyte. 
Journal  of  the  American  Medical  Association 
JAMAA,  Vol.  260,  No.  11,  p  1599-1601,  Septem- 
ber 16  1988.  3  tab,  17  ref.  EPA  Cooperative  Agree- 
ment CR-812787-01-0  and  NIH  Contract  AI-52574. 

Descriptors:  'Hospitals,  'Mycobacterium,  'Path 
of  pollutants,  'Bacterial  analysis,  'Water  analysis, 
Public  health,  Acquired  immunodeficiency  syn- 
drome, Water  sampling. 

Water  from  34  sites  on  two  temporarily  vacant 
hospital  floors  was  analyzed  for  the  presence  of 
mycobacteria.  These  sites  included  18  cold  taps 
and  16  hot  water  taps,  including  shower  heads.  A 
total  of  14  sites  (41%)  demonstrated  the  presence 
of  Mycobacterium  avium  as  confirmed  by  bio- 
chemical characterization,  DNA/rRNA  probe 
analysis,  and  seroagglutination.  Of  positive  sites,  1 1 
were  hot  water  sources  with  an  average  tempera- 
ture of  55  C  and  yielding  up  to  500  colony-forming 
units  per  100  ml.  Seven  of  1 1  strains  analyzed  for 
glycolipid  antigens  were  identified  with  the  type  4 
serovar,  the  preponderant  serovar  of  M.  avium  in 
patients  with  acquired  immunodeficiency  syn- 
drome from  the  Boston  area.  Potable  hot  water 
systems,  particularly  those  that  generate  aerosols, 
may  contain  concentrations  of  M.yyy  avium  great- 


er than  those  found  in  cold   water  systems  and 
could  serve  as  an  environmental  source  for  coloni- 
zation and  infection  of  immunocompromised  per- 
sons. (Author's  abstract) 
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PESTICIDES  IN  FISH  TISSUE  AND  WATER 
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Descriptors:  'Pesticides,  'Pollutant  identification, 
'Kansas,  'Tissue  analysis,  'Bioaccumulation, 
'Lakes,  Chlorinated  hydrocarbons,  Tuttle  Creek 
Lake. 

The  occurrence  of  pesticides  in  fish  and  water 
from  Tuttle  Creek  Lake  was  studied  including  a 
comparison  of  pesticides  detected  from  water  and 
fish  and  a  consideration  of  the  environmental  sig- 
nificance of  the  data.  Fish  samples  were  collected 
in  April,  July  and  October,  1985  using  gill  nets. 
Common  carp  and  white  bass  were  selected  as 
examples  of  a  bottom  feeder  and  an  open  water 
predator,  respectively.  Although  atrazine,  alachlor, 
and  metolachlor  were  the  major  pesticides  detect- 
ed in  water,  none  of  these  pesticides  were  detected 
in  fish  tissue.  Chlordane,  dieldrin,  heptachlor  epox- 
ide and  DDT  metabolites,  however,  were  present 
in  the  lake  and  were  detected  in  tisues  of  both 
species  in  equal  amounts;  alpha-BHC  was  slightly 
higher  in  carp.  Differences  in  concentration  corre- 
lated with  higher  concentration  in  the  upper  lake. 
The  failure  to  detect  atrazine  in  fish  tissue  may 
have  been  due  to  a  real  lack  of  significant  bioaccu- 
mulation. While  the  levels  of  atrazine  found  in  the 
lake  are  above  the  levels  thought  to  impair  plants, 
there  was  no  demonstration  of  significant  impacts 
to  fish  physiology,  reproduction,  or  survival  of 
eggs  or  fry.  (Miller-PTT) 
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ORGANIC  CONTAMINANTS  IN  ISOLATED 
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CANADA, 

Department  of  the  Environment,   London  (Eng- 
land). Water  Engineering  Directorate. 
D.  M.  Lockerbie,  and  T.  A.  Clair. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  4,  p  625-632, 
October  1988.  1  fig,  4  tab,  8  ref. 

Descriptors:  'Organic  compounds,  'Canada, 
'Lakes,  'Path  of  pollutants,  Tissue  analysis,  Water 
pollution,  Lake  sediments,  Lipids,  Fish. 

From  1980  to  1984,  the  Water  Quality  Branch  of 
Environment  Canada  studied  the  chemical  quality 
of  the  aquatic  ecosystems  straddling  the  Labrador 
and  Quebec  border  in  northeastern  Canada.  The 
object  of  the  work  was  to  get  baseline  information 
on  the  aquatic  resources  of  potential  hydroelectric 
development  sites.  Measurable  levels  of  organic 
contaminants  were  found  in  areas  isolated  from 
any  major  human  activity.  The  results  of  the 
survey  of  five  transboundary  basins  are  reported. 
Long-range  atmospheric  transport  into  northeast- 
ern Canada  of  long-lived  organic  contaminants  is 
occurring.  The  most  water-soluble  compounds  are 
found  most  commonly  in  lake  water,  while  the 
least  water-soluble  are  found  in  lake  sediments  and 
fish.  Though  no  data  are  available  to  determine 
what  sediment  characteristics  control  contaminant 
levels,  percent  tissue  lipid  content  of  four  fish 
species  from  two  of  the  lakes  correlated  well  with 
tissue  burden.  Study  of  tissue  contaminant  loads 
from  the  other  three  lakes  shows  that  the  highest 
concentrations  are  located  in  livers,  corresponding 


with   the  data   from   the   two   lakes  where   lipid 
content  was  measured.  (Miller-PTT) 
W89-03318 


LAGRANGIAN-EULERIAN  APPROACH  TO 
MODELING  HYDROGEOCHEMICAL  TRANS- 
PORT OF  MULTI-COMPONENT  SYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  T.  Yeh,  and  V.  S.  Tripathi. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-004738. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8710141-4,  (1987).  16p,  1  fig,  9 
ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  'Lagrangian  equations,  'Eulerian 
equation,  'Advection,  'Mathematical  models, 
'Path  of  pollutants,  Geochemistry,  Geohydrology, 
Mathematical  equations,  Mathematical  studies. 

For  advection-dominated  hydrogeochemical  trans- 
port problems,  negative  concentration  can  occur 
especially  in  sharp  front  cases  when  traditional 
numerical  methods  of  finite  element  or  finite  differ- 
ence are  used  to  solve  the  governing  equations. 
Negative  concentration,  in  addition  to  being  illogi- 
cal, also  gives  two  undesired  effects.  First,  it  can 
easily  tumble  into  nonconvergent  solutions. 
Second,  existing  chemical  equilibrium  models  are 
unable  to  deal  with  negative  concentrations;  thus 
the  computation  will  be  stymmied  when  negative 
concentrations  occur  even  if  they  are  small  and  do 
not  affect  the  overall  convergent  solutions.  Up- 
stream weighting  methods  can  be  used  to  circum- 
vent these  problems,  but  only  with  rectangular 
grid  layout.  A  Lagrangian-Eulerian  approach  is 
employed  to  overcome  the  problems  of  negative 
concentration.  In  this  approach,  one  adopts  a  La- 
grangian viewpoint  when  dealing  with  the  advec- 
tive  terms  and  an  Eulerian  viewpoint  when  dealing 
with  all  other  terms  in  the  hydrogeochemical 
transport  equations.  However,  in  general  the  ficti- 
tious Lagrangian  particles  will  not  coincide  with 
the  grid  nodes.  Thus,  the  accuracy  of  the  advec- 
tive  step  is  contingent  on  the  means  by  which  a 
concentration  value  of  a  fictitious  particle  is  ap- 
proximated by  that  of  the  node  values  surrounding 
the  particle.  It  is  shown  that  a  linear  interpolation 
is  equivalent  to  the  upstream  weighting  scheme 
with  the  Courant  number  less  than  or  equal  to  one. 
The  Lagrangian  approach  of  the  advection  terms 
offers,  even  for  the  cases  of  a  rectangular  grid 
system,  one  advantage  over  the  upstream  weight- 
ing scheme  in  that  the  Courant  number  does  not 
have  to  be  less  than  or  equal  to  one.  This  greatly 
relieves  the  severe  restriction  on  the  time  step  size 
imposed  by  the  upstream  weighting  scheme.  Other 
nonlinear  interpolations  are  explored  to  increase 
the  accuracy  in  the  Lagrangian  step  of  dealing 
with  the  advection  terms.  Several  examples  are 
used  to  demonstrate  the  utility  and  versatility  of 
the  Lagrangian-Eulerian  approach  to  solving  hy- 
drogeochemical transport  problems.  (Author's  ab- 
stract) 
W89-03320 


MODELING  GROUNDWATER  TRANSPORT 
OF  DISSOLVED  GASOLINE  AND  USING  THE 
RESULTS  TO  EVALUATE  AQUIFER  RESTO- 
RATION PROCESSES, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
S.  C.  L.  Yin,  and  S.  Y.  Chiu. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-006011. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8705260--1,  (1987).  lip,  4  fig,  1 
tab,  14  ref.  DOE  Contract  W-31-109-Eng-38. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  'Gasoline,  'Aquifers,  'Model  studies, 
Solute  transport,  Simulation  analysis,  Xylene,  Ben- 
zene, Organic  compounds,  Permeability  coeffi- 
cient, Hydrocarbons. 

Solute  transport  models  can  be  used  to  simulate 
aquifer  restoration  processes  for  groundwater  con- 
taminated by  dissolved  gasoline.  Generic  aquifer 
restoration   problems,   representing   a  generalized 
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contamination  case  for  a  typical  range  of  aquifer 
characteristics,  were  formulated  for  simulation  by 
a  selected  solute  transport  model.  The  results  of 
the  simulations  were  used  to  evaluate  the  feasibility 
and  effectiveness  of  aquifer  restoration  by  pumping 
out  the  contaminated  water.  The  aquifer  restora- 
tion process  consists  of  a  single  well  located  at  the 
center  of  the  contaminated  area  to  pump  the 
groundwater  at  constant  rates  of  400,  50,  and  5 
gpm  for  three  selected  aquifer  cases,  respectively. 
The  pumping  rates  were  selected  such  that  the 
maximum  well  drawdown  in  all  three  cases  is 
about  10  feet  after  20  years  of  pumping.  The 
modeling  results  indicate  that  the  time  of  pumping 
required  to  reduce  hydrocarbon  concentrations 
down  to  acceptable  levels  is  quite  sensitive  to 
hydraulic  conductivity  of  the  aquifer  and  retarda- 
tion factors  of  the  hydrocarbons.  The  aquifer  cases 
considered  in  the  restoration  problem  had  hydrau- 
lic conductivities,  respectively,  of  5000,  500,  and 
50  gpd/sq  ft.  Each  aquifer  was  assumed  to  be 
unconfined  and  to  be  20  ft  thick.  The  gasoline- 
contaminated  area  in  each  case  was  assumed  to  be 
100  ft  by  200  ft,  with  a  uniform  concentration  of 
hydrocarbons.  The  removal  of  two  hydrocarbons 
(benzene  and  xylene)  was  simulated  by  the  trans- 
port model.  The  initial  concentrations  of  benzene 
and  xylene  were  assumed  to  be  25  ppm  and  10 
ppm,  respectively,  which  appear  to  be  typical  for 
actual  contamination  cases.  For  Case  1  aquifer 
(hydraulic  conductivity  of  5000  gpd/sq  ft)  predict- 
ed hydrocarbon  concentrations  vs.  time  indicate 
that  the  concentration  of  benzene  reduces  to  10 
ppb  after  about  four  years  of  pumping.  For  Case  2 
aquifer  (hydraulic  conductivity  of  500  gpd/sq  ft) 
the  pumping  time  required  to  reduce  benzene  con- 
centration to  10  ppb  was  found  to  be  about  18 
years.  For  xylene,  the  Case  2  concentration  could 
be  reduced  only  to  about  100  ppb  after  20  years. 
For  Case  3  aquifer  (hydraulic  conductivity  of  50 
gpd/sq  ft)  the  concentrations  after  20  years  could 
only  be  reduced  to  about  300  ppb  for  benzene  and 
800  ppb  for  xylene.  (Author's  abstract) 
W89-03321 


RATIONALE  FOR  THE  DESIGN  OF  MONI- 
TORING WELL  SCREENS  AND  FILTER 
PACKS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  Schalla,  and  W.  H.  Walters. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-005630. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL/SA-15338,  January  1988.  23p,  4 
fig,  21  ref.  DOE  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Well  screens,  'Design  standards, 
•Monitoring  wells,  'Filters,  Wells,  Filtration,  Hy- 
draulic design,  Aquifers,  Monitoring. 

Well  screens  and  filter  packs  are  used  extensively 
in  the  water  well  industry.  Water  supply  wells  are 
designed  with  large  diameters  to  accomodate  high 
capacity  pumps  for  municipal,  industrial,  and  irri- 
gation uses.  Monitoring  wells  serve  a  different 
purpose,  thus  have  some  different  design  require- 
ments. Monitoring  wells  are  used  to  collect 
groundwater  samples  for  chemical  evaluation  and 
are  typically  smaller  in  diameter  and  have  shorter 
screened  intervals.  Monitoring  well  design,  par- 
ticularly well  screens  and  filter  packs,  must  meet 
specific  requirements.  Unlike  water  wells,  monitor- 
ing wells  usually  have  an  artificial  pack  and  often  a 
secondary  filter  between  the  formation  and  well 
screen.  The  designs  of  well  screens  and  filter  packs 
are  more  critical  for  monitoring  wells  than  for 
water  wells,  because  monitoring  wells  serve  as 
sampling  ports  in  an  aquifer  and  must  minimize 
disturbance  of  water  chemistry  and  hydrology. 
Currently,  screen  and  filter  pack  requirements  for 
monitoring  wells  have  been  only  partially  ad- 
dressed by  the  technical  community.  Specific  tech- 
nical requirements  should  include  filter  pack  pa- 
rameters (i.e.,  uniformity  coefficient,  effective  size, 
kurtosis,  skewness,  roundness,  sphericity,  and  min- 
eralogy). The  method  of  filter  pack  placement, 
which  involves  particle  settling  through  borehole 
fluids,  is  also  important,  particularly  in  relation  to 
the  nature  of  the  geologic  materials,  the  slot  type 
and  size  of  the  screen,  and  the  water  level  in  the 
well.  (Author's  abstract) 
W89-03332 
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EFFECTS  OF  ATMOSPHERIC  POLLUTANTS 
ON  FORESTS,  WETLANDS  AND  AGRICUL- 
TURAL ECOSYSTEMS. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02304 


INTERACTIONS      OF      SPHAGNUM      WITH 
WATER  AND  AIR, 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02312 


SOURCES  OF  ALKALINITY  IN  PRECAM- 
BRIAN  SHIELD  WATERSHEDS  UNDER  NAT- 
URAL CONDITIONS  AND  AFTER  FIRE  OR 
ACIDIFICATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 

For  primary   bibliographic   entry   see   Field   2G. 

W89-02313 


RESPONSES    TO    ACIDIC    DEPOSITION    IN 
OMBOTROPHIC  MIRES  IN  THE  U.K., 

Manchester  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02314 


STRATEGIES  FOR  LONG-TERM  POLLUTION 
MONITORING  OF  THE  COASTAL  OCEANS, 

California  Univ.,  Richmond.  Sanitary  Engineering 
and  Environmental  Health  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02319 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  SOUTHWESTERN  GROUND 
WATER  ISSUES. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02331 


MODELING  THE  RESPONSE  OF  LAKE-AQUI- 
FER SYSTEMS  TO  ACID  PRECIPITATION, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

J.  T.  McCord,  T.  C.  J.  Yeh,  and  J.  Yeh. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  165- 

179,  6  fig,  2  tab,  13  ref. 

Descriptors:  *Water  pollution  effects,  *Fisheries, 
*Lake-aquifer  systems,  *Acid  rain,  'Model  studies, 
'Limnology,  'Water  quality,  Hydrogen  ion  con- 
centration, Chemical  reactions,  Water  chemistry, 
Aquifers,  Groundwater. 

The  occurrence  of  acid  precipitation  in  the  south- 
western United  States  is  a  recently  recognized 
phenomena  which  could  have  significant  detrimen- 
tal environmental  impacts.  Perhaps  the  most  sus- 
ceptible ecosystems  to  continued  acid  loading  are 
high  elevation  lakes  and  their  associated  fisheries. 
In  the  past,  approaches  used  to  quantify  the  effects 
of  acid  rain  on  surface  waters  have  included  empir- 
ical relationships,  statistical  models,  and  determi- 
nistic watershed  models.  A  simple  water  and  solute 
balance  for  a  small  basin  is  used  to  develop  a 
lumped  parameter  model  to  predict  groundwater 
and  surface  water  quality  as  a  function  of  time. 
The  advantages  of  this  approach  over  numerical 
modeling  methods  include:  (1)  the  relatively  simple 
calculations  involved  which  could  be  performed 
using  a  hand-held  calculator,  and  (2)  a  better  un- 
derstanding gained  through  the  analytical  solution. 
The  model,  which  is  developed  initially  for  the 
general  case,  is  applied  to  predict  the  pH  response 
of  a  wide  variety  of  hypothetical  lake  systems  to 
acid  precipitation.  Even  when  the  effects  of  buffer- 
ing reactions  in  the  surface  waters  are  ignored, 
groundwater  inputs  can  help  attenuate  the  impacts 
of  acid  deposition  on  lake  pH.  However,  the  rela- 
tively small  basin  size  of  most  of  the  acid-sensitive 
lakes  in  the  southwestern  U.S.  tends  to  minimize 


the  buffering   effects   provided   by   groundwater. 
(See  also  W89-02331)  (Author's  abstract) 
W89-02341 


EFFECTS  OF  ACID  MINE  DRAINAGE  ON 
GROUNDWATER  QUALITY  AT  THE  LEVIA- 
THAN SULFUR  MINE,  ALPINE  COUNTY, 
CALIFORNIA, 

Groundwater  Technology,  Inc.,  Sacramento,  CA. 
J.  Sciacca,  and  R.  Matthews. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  579- 
602,  12  fig,  2  tab,  Href. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution treatment,  'Acid  mine  drainage,  'Water  pol- 
lution sources,  'Mine  wastes,  'Groundwater  pollu- 
tion, Hydrogen  ion  concentration,  Heavy  metals, 
Path  of  pollutants,  Infiltration,  Geohydrology,  Hy- 
drology, Aquifers,  Sulfides. 

Low  pH  values  ranging  from  6.3  to  1.6  are 
common  in  groundwater  samples  collected 
throughout  the  tailings  and  open  pit  areas  of  the 
Leviathan  Sulfur  Mine.  The  distribution  of  pyrite 
throughout  the  mine  site  and  associated  low  pH  in 
groundwater,  in  part  supports  previous  geochemi- 
cal  studies  linking  the  reaction  of  pyrite  and 
groundwater  (forming  sulfuric  acid)  to  the  forma- 
tion of  acid  mine  drainage.  Throughout  the  mine 
site,  pyrite  is  present  as:  (1)  disseminated  masses  in 
association  with  elemental  sulfur  (ore)  within  the 
pit  area;  (2)  lining  vugs  and  disseminated  in  a  silica- 
rich  jasperoid  'caprock'  up  section  of  the  ore  body' 
and  (3)  within  broken  fragments  of  (1)  and  (2) 
above,  distributed  throughout  the  tailings.  High 
groundwater  concentrations  of  arsenic,  nickel, 
thallium  and  other  heavy  metals  correspond  to  low 
pH  values  within  the  open  pit  and  waste  dump 
areas.  Decreasing  groundwater  pH  and  increasing 
metals  concentrations  with  depth  (within  the  pit) 
result  from  the  cumulative  oxidation  of  sulfides  as 
water  percolates  through  the  pit  walls  and  floor. 
Intensified  degradation  of  groundwater  quality  has 
resulted  from  mining  practices  by:  (1)  the  destruc- 
tion of  vegetation  capable  of  removing  water  from 
the  oxidation  process;  (2)  creating  the  open  pit  and 
other  depressions  which  intensified  infiltration;  and 
(3)  increasing  the  surface  area  of  pyrite  exposed  to 
the  reaction  process  and  distributing  it  across  the 
groundwater  basin.  While  a  multi-million  dollar 
surface  water  remediation  system  has  been  in- 
stalled at  the  site,  relatively  little  is  known  of  its 
impact  on  groundwater  quality  as  all  but  one  of  the 
pre-existing  piezometers  within  the  open  pit  have 
now  been  destroyed  during  regrading  operations. 
(See  also  W89-02331)  (Author's  abstract) 
W89-02363 


WATER  QUALITY  DATA  FOR  THE  BOISE 
RIVER,  BOISE  TO  STAR,  IDAHO,  OCTOBER 
TO  DECEMBER  1987, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

S.  A.  Frenzel,  and  T.  F.  Hansen. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  88-171,  1988. 

lip,  1  fig,  2  tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Boise 
River,  'Water  quality,  'Benthic  invertebrates, 
'Idaho,  Wastewater  treatment,  Trace  elements, 
Low  flow,  Artificial  substrates. 

Chemical  and  physical  data  were  collected  at  six 
and  biological  data  at  five  sites  on  the  Boise  River 
between  Veterans  Memorial  Parkway  in  Boise  and 
Star,  Idaho,  from  October  to  December  1987.  Data 
were  collected  to  determine  the  impact  of  sewage 
effluent  from  two  Boise  wastewater  treatment 
plants  on  the  water  and  biological  quality  of  the 
Boise  River.  Similar  data  will  be  collected  from 
January  to  March  1988  and  will  be  published  in  a 
second  noninterpretive  report.  Results  of  all  data 
analyses  will  be  discussed  in  a  final  interpretive 
report.  (USGS) 
W89-02464 
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AGRICULTURAL  IMPACT  ON  GROUNDWAT- 
ER QUALITY, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02549 


EFFECTS  OF  HEAVY  METAL  POLLUTION 
ON  EPILITHIC  BACTERIA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Biological 
Sciences. 
D.  D.  Ross. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-235775/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Water  Resources  Research  Center,  Purdue 
Univ.,  West  Lafayette,  IN.  Technical  Report  No. 
184,  June  1988.  38p,  15  tab,  19  ref.  Contract  No. 
14-08-0001-G1421.  Project  No.  USGS  G1421-04. 

Descriptors:  'Water  pollution  effects,  *Epilithic 
bacteria,  *Zinc,  Periphyton  ATP,  Heavy  metals, 
Aufwuchs,  Environmental  effects,  Aquatic  ecosys- 
tems, Biomass,  Chlorophyll,  Heterotrophic  bacte- 
ria, Hydrogen  ion  concentration. 

The  effects  of  zinc  on  the  bacterial  component  of 
periphyton  were  studied  in  artificial  outdoor 
streams.  Parameters  used  to  measure  the  response 
of  aufwuchs  were  biomass,  chlorophyll,  total  and 
viable  bacterial  numbers,  ATP,  heterotrophic  ac- 
tivity, and  bacterial  resistance  to  zinc.  In  an  experi- 
ment to  define  the  dose-response  relationship  of 
aufwuchs  to  zinc,  duplicate  streams  were  dosed 
with  0.01,  0.1,  0.5,  1.0,  and  10.0  ppm  zinc  while 
one  set  of  streams  received  no  zinc  supplements. 
Streams  were  sampled  at  weekly  intervals.  A  sta- 
tistically significant  difference  was  seen  with  re- 
spect to  all  parameters  between  the  low  zinc  treat- 
ments (control,  0.01,  and  0.1  ppm  zinc)  and  the 
high  zinc  treatments  (0.1,  and  10.0  ppm  zinc).  The 
bacterial  components  of  aufwuchs  showed  the  ca- 
pacity to  adapt  to  the  exposure  level  of  zinc,  but 
was  inhibited  by  concentrations  of  zinc  above  the 
exposure  level.  In  a  second  experiment,  pH  was 
introduced  as  a  covariable  with  zinc.  This  experi- 
ment utilized  a  2  x  3  factoral  design,  where  the 
zinc  concentrations  were  0.1  and  0.5  ppm  and  the 
pHs  were  8.5,  7.0,  and  5.5.  With  respect  to  all 
parameters,  zinc  was  significantly  more  toxic 
under  neutral  and  acid  conditions  than  under  alka- 
line conditions.  (Cushman-Purdue  Univ.,  WRRC) 
W89-02552 


SOOT  FROM  ARCTIC  HAZE:  RADIATIVE  EF- 
FECTS ON  THE  ARCTIC  SNOWPACK, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-02611 


C02-INDUCED  CHANGES  IN  SEASONAL 
SNOW  COVER  SIMULATED  BY  THE  OSU 
COUPLED  ATMOSPHERIC-OCEAN  GENER- 
AL CIRCULATION  MODEL, 

Oregon  State  Univ.,  Corvallis.  Climatic  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-02629 


TRANSPORT,  BIOACCUMULATION,  AND 
TOXICITY  OF  METALS  AND  METALLOIDS 
IN  MICROORGANISMS  UNDER  ENVIRON- 
MENTAL STRESS, 

Gray  Freshwater  Biological  Inst.,  Navarre,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02652 


NORTH  ALABAMA  WATER  QUALITY  AS- 
SESSMENT, VOLUME  VIII  -  WATER  QUAL- 
ITY MODELING, 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02702 


SPIRIT  LAKE,  MOUNT  ST.  HELENS,  WASH- 
INGTON, LIMNOLOGICAL  AND  BACTERIO- 


LOGICAL INVESTIGATIONS.  FINAL 

REPORT,  VOLUME  I, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02709 


PESTICIDE  IMPACT  ON  STREAM  FAUNA 
WITH  SPECIAL  REFERENCE  TO  MACROIN- 
VERTEBRATES, 

Royal  Holloway  and  Bedford  New  Coll.,  Egham 

(England). 

R.  C.  Muirhead-Thomson. 

Cambridge  University  Press,  New  York.  1987.  275 

P- 

Descriptors:  'Pesticides,  *Water  pollution  effects, 
•Streams,  'Macroinvertebrates,  'Water  pollution 
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Pollutant  identification,  Case  studies,  Aquatic  envi- 
ronment, Insecticides,  Larvicides,  Piscicides,  Mol- 
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Pesticides  and  freshwater  fauna  are  reviewed,  with 
the  discussion  limited  to  running  waters,  rivers  and 
streams,  and  to  the  macroinvertebrate  fauna  of 
these  water  bodies.  Studies  on  the  reactions  of  the 
freshwater  fish  are  considered  only  in  relation  to 
the  effects  of  pesticides  and  allied  toxic  chemicals 
on  feeding  habits  of  fish  insofar  as  these  are  influ- 
enced by  drastic  changes  in  the  availability  of 
different  invertebrate  fish  food  organisms,  as  meas- 
ured by  changes  in  the  composition  of  the  stomach 
contents.  Studies  on  pesticide  impact  in  recent 
years  have  been  greatly  assisted  by  technical  ad- 
vances in  physicochemical  methods  for  determin- 
ing pesticide  residues  in  various  components  of  the 
aquatic  environment,  including  vegetation,  silt  and 
water,  as  well  as  in  the  aquatic  organisms  them- 
selves. Many  widely  used  pesticides  can  now  be 
detected  in  water  at  levels  as  low  as  0.1  micro- 
grams/L.  This  book  aims  not  so  much  to  summa- 
rize or  catalogue  information  available  from  pub- 
lished reports,  but  to  examine  the  great  variety  of 
methods  that  have  been  used  to  provide  this  basic 
knowledge.  Three  aspects  of  pesticide  contamina- 
tion are  considered:  the  origins  of  the  pollutants;  a 
consideration  of  laboratory  evaluation  techniques; 
and  a  selection  of  case  studies  in  which  the  effects 
on  streams  of  widely  used  pesticides  are  analyzed. 
The  effects  are  considered  of  insecticides  used  in 
control  of  the  spruce  budworm,  insecticides  used 
to  control  the  tsetse  fly,  larvicides  used  to  control 
black  fly  larvae,  piscicides  and  molluscicides,  and 
herbicides.  (Lantz-PTT) 
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chlorinated  biphenyls,  Dioxin,  Toxicity,  Chemical 
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This  volume  on  monitoring  and  assessment  of  the 
impacts  of  chemical  pollutants  in  natural  waters 
considers  organic  compounds  outlined  in  the  prior- 
ity pollutant  list  (EPA)  and  Environmental  Con- 
taminants Act  (Canada)  and  includes  aliphatic 
compounds,  aromatic  compounds,  chlorinated  pes- 
ticides, petroleum  hydrocarbons,  phenols,  poly- 
chlorinated  biphenyls,  and  polychlorinated  di- 
benzo-p-dioxins.  Most  of  these  chemicals  are  wide- 
spread in  the  environment  and  toxic  to  fish  and 
humans;  many  are  mutagenic,  carcinogenic,  and 
teratogenic.   A  multidisciplinary  approach  is  em- 


phasized, with  extensive  reviews  of  the  chemistry, 
production,  uses,  discharges,  behavior  in  natural 
waters,  uptake,  and  toxicity  of  organics.  This  is 
followed  by  a  description  of  criteria  for  prioritiz- 
ing chemical  hazards  posed  to  users  of  aquatic 
resources.  Several  recommendations  are  made 
with  the  intention  of  improving  current  monitoring 
techniques.  (Lantz-PTT) 
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Stream  chemistry  data  were  gathered  from  a 
number  of  sources  to  characterize  the  sensitivity  of 
flowing  waters  in  Maryland  to  acidification,  as 
well  as  to  provide  baseline  information  for  the 
design  of  a  synoptic  survey  of  stream  chemistry 
conducted  in  1987.  Overall,  19%  of  Maryland 
streams,  for  which  data  were  collected,  exhibit 
mean  alkalinity  values  of  <  200  microeq/L,  gener- 
ally considered  to  be  indicative  of  waters  sensitive 
to  acidification.  Minimum  alkalinity  values  <  200 
microeq/L  were  found  in  41%  of  the  data  sets 
examined.  Mean  pH  values  <  6.0  have  been  ob- 
served in  about  9%  of  the  streams  for  which  data 
were  identified.  Minimum  pH  values  less  than  6.0 
were  observed  in  24%  of  the  streams.  For  the  most 
part,  streams  located  in  the  Appalachian  Plateau 
and  Coastal  Plain  physiographic  provinces  are 
most  likely  to  exhibit  lower  alkalinity  and  pH 
values.  Conversely,  those  streams  found  in  the 
Valley  and  Ridge  and  Piedmont  provinces  general- 
ly exhibit  conditions  which  indicate  their  relative 
insensitivity  to  acidification.  These  differences  in 
stream  sensitivity  are  closely  related  to  the  geolog- 
ic and  soil  characteristics  of  the  watersheds  which 
surround  these  streams.  (Author's  abstract) 
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Twenty-five  stations  on  the  Kishwaukee  River  and 
tributaries  were  sampled  for  water  and  sediment 
quality,  macroinvertebrates,  fish  and  habitat  in 
1983.  From  these  data,  environmental  quality  was 
summarized  utilizing  various  indices  including 
water  quality  (WQI),  macroinvertebrates  (MBI), 
fish  (AIBI),  and  habitat  (PIBI).  Individual  stations 
were  evaluated  for  degree  of  support  of  aquatic  life 
and  classified  according  to  the  biological  stream 
classification  system  used  for  Illinois  streams.  All 
mean  index  values  indicated  good  to  very  good 
environmental  conditions  providing  full  aquatic 
life  use  at  22  of  25  stations  (88%).  Mean  index 
values  were  24.1  (WQI)  for  water,  5.3  (MBI)  for 
macroinvertebrates,  45  (AIBI)  for  fish  and  44 
(PIBI)  for  habitat.  According  to  the  biological 
stream  classification  system,  56%  of  the  stations 
were  classified   as   B  (highly   valued  aquatic   re- 
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Group  5C— Effects  Of  Pollution 

source),  20%  as  A  (unique  aquatic  resource)  and 
24%  as  C  (moderate  aquatic  resource).  Based  on 
water  quality  index  (WQI)  values,  total  phospho- 
rus and  total  suspended  solids  are  the  primary 
water  quality  problems  in  the  basin.  Total  suspend- 
ed solids,  fecal  coliform  and  total  iron  levels  in  the 
Kishwaukee  basin  were  more  related  to  nonpoint 
sources,  while  elevated  levels  of  total  phosphorus, 
cyanide,  fluoride,  conductivity,  copper  and  mercu- 
ry were  associated  with  point  source  discharges. 
Overall,  there  were  minimal  water  quality  prob- 
lems in  the  Kishwaukee  basin.  Kishwaukee  basin 
sediments  had  the  highest  mean  concentrations  of 
Kjeldahl  nitrogen  and  iron  and  the  second  highest 
levels  of  volatile  solids,  chemical  oxygen  demand 
(COD)  and  manganese  in  northern  Illinois  stream 
sediments.  (Lantz-PTT) 
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During  1985-1986  solute  composition  of  23  Califor- 
nia lakes  and  ponds  and  of  streams  entering  the 
lakes  was  determined.  The  strategy  was  to  sample 
the  same  waters  during  the  autumn  and  under  ice 
or  soon  after  ice  out  and  to  evaluate  the  necessity 
of  sampling  at  multiple  stations  and  from  more 
than  one  depth.  Chemical  parameters  measured 
included  pH,  alkalinity,  conductance,  major  ca- 
tions (calcium,  magnesium,  sodium,  and  potassi- 
um), major  anions  (nitrate,  sulfate,  chloride),  silica, 
nutrients  (ammonium  and  phosphate),  total  and 
total  dissolved  nitrogen  and  phosphorus,  and  total 
and  dissolved  levels  of  aluminum,  iron,  and  manga- 
nese. Coastal  ponds  and  low  elevation  (<1700  m) 
lakes  exhibited  circumneutral  to  alkaline  pH,  high 
alkalinity  (500-600  microeq/L)  and  high  levels  of 
dissolved  ions  (20-150  millieq/L).  Among  the  high 
altitude  (>  1800  m)  lakes,  pH  was  circumneutral  to 
slightly  acid  and  alkalinity  was  low  (16-338  mi- 
croeq/L). Insignificant  spatial  variation  in  pH,  al- 
kalinity and  dissolved  constituents  was  observed  in 
these  lakes  during  September-October  1985  and 
July-August  1986.  Under  ice  cover  in  May  1986 
lakes  had  vertical  differences  in  alkalinity  and 
other  constituents.  Dissolved  and  total  nutrient 
determinations  for  Sierra  Nevada  lakes  suggested 
that  the  availability  of  nitrogen  is  greater  than  that 
of  phosphorus.  Trace  element  levels  for  total  alu- 
minum (<22  microgm/L),  total  iron  (<  73  mi- 
crogm/L),  and  total  manganese  (<11  microgm/L) 
were  very  low  in  autumn  1985,  increased  slightly 
under  ice-cover  (but  were  less  than  81,  390,  17 
microgm/L,  respectively)  and  were  somewhat 
higher  than  the  previous  autumn  in  July-August 
1986  for  high  altitude  lakes  with  aluminum  exhibit- 
ing the  greatest  and  manganese  the  smallest 
change.  Levels  of  chemical  constituents  in  lakes 
sampled  previously  (1981  through  1984)  or  moni- 
tored by  other  surveys  were  within  range  of  values 
observed.  (Author's  abstract) 
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The  chemical,  l,2,3,4,5-pentabromo-6-chlorocyclo- 
hexane,  is  also  known  by  the  synonyms  PBCC  and 
pentabromochlorocyclohexane.  The  trade  name 
for  the  product  made  commercially  by  Dow 
Chemical  is  FR-651.  Pentabromochlorocyclohex- 
ane entering  the  aquatic  environment  may  be  ex- 
pected to  adsorb  significantly  to  sediment  and  sus- 
pended particulate  matter  where,  based  on  soil 
degradation  studies,  rapid  biodegradation  may 
occur.  Photolysis  may  play  some  role,  but  the 
degree  of  importance  is  not  clear.  Volatilization 
will  occur  at  a  slow,  and  perhaps,  unimportant 
rate.  Aquatic  organisms  exposed  to  pentabromoch- 
lorocyclohexane can  be  expected  to  strongly 
bioaccumulate  the  compound.  In  the  soil  environ- 
ment, pentabromochlorocyclohexane  can  be  ex- 
pected to  be  tightly  sorbed  (with  insignificant 
leaching)  and  be  quickly  biodegraded.  Pentabro- 
mochlorocyclohexane (FR-651  A)  at  20  mg/L  had 
no  observable  adverse  effects  on  fathead  minnows 
during  a  static  96-hr  bioassay.  Following  72-hr 
exposures,  2.0  mg/L  was  reported  as  the  maximum 
safe  level  of  pentabromochlorocyclohexane  for  the 
lake  emerald  shiner,  although  some  mortality  oc- 
curred at  3.0  mg/L.  In  48-hr  toxicity  tests  of 
pentabromochlorocyclohexane  (FR-651  A)  on  the 
freshwater  crustacean,  Daphnia  magna,  at  a  level 
<1.0  mg/L,  no  adverse  effects  were  observed. 
Based  on  the  log  octanol-water  partition  coeffi- 
cient of  pentabromochlorocyclohexane,  a  BCF 
(biocontration  factor)  of  2400  for  trout  muscle  was 
estimated.  Pertinent  guidelines  and  standards  were 
not  located  in  the  available  literature.  (Lantz-PTT) 
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Phenylenediamine  is  the  generic  name  for  a  large 
number  of  substituted  diaminobenzenes.  Unless 
specifically  stated,  the  name,  phenylenediamine, 
when  used  in  this  document,  refers  only  to  the 
unsubstituted  three  isomeric  phenylenediamines,  o- 
diaminobenzenes  (1,2-benzenediamine),  m-diamino- 
benzene  (l,3-ben/.enediamine)  and  p-diaminoben- 
zene  (1,4-benzenediamine).  Based  on  the  available 
information  specific  to  phenylenediamines  and 
some  generalizations  concerning  aromatic  amines, 
the  dominant  fate  processes  for  these  compounds 
appear  to  be  photolysis  or  photooxidation  in  the 
atmosphere  and  photooxidation  and  radical  oxida- 
tion in  water.  Biodegradation  may  occur,  but  most 
studies  show  this  to  be  a  slow  process.  No  informa- 
tion was  available  concerning  the  fate  of  phenylen- 
ediamines in  soil;  however,  leaching  is  expected  to 
be  important.  It  was  reported  in  an  abstract  of  a 
Russian  study  that  solutions  of  1,  5  and  10  mg/L  p- 
phenylenediamine  were  toxic  to  100%  of  Daphnia 
in  25  hrs  allowed  to  stand  for  5-6  days,  but  the  10 
mg/L  solution  was  toxic  to  50%.  (Lantz-PTT) 
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The  acute  toxicities  of  four  munitions  compounds 
to  nine  freshwater  aquatic  organisms  were  deter- 
mined. The  munitions  were  solvent  green  3,  and 
synthetic-HC  smoke  combustion  products  which 
are  a  complex  mixture  containing  zinc,  cadmium, 
arsenic,  lead,  aluminum,  carbon  tetrachloride, 
perchloroethylene,  hexachloroethane,  hexachloro- 
benzene,  and  hydrochloric  acid.  Fish  exposed  to 
the  four  materials  for  96  h  included  the  fathead 
minnow,  bluegill,  channel  catfish  and  rainbow 
trout.  Invertebrates,  which  were  exposed  for  48  h, 
included  the  water  flea,  amphipod,  midge  larva, 
and  the  mayfly  larva.  Growth  of  the  green  algae 
Selenastrum  capricornutum  was  also  tested  with  all 
the  compounds.  The  toxicity  of  DEGDN  was 
relatively  low  to  the  nine  freshwater  species  tested. 
Toxicity  values  ranged  from  a  5-day  EC50 
(growth)  of  39. 1  mg/L  for  S.  capricornutum  to  a 
96  h  LC50  of  491.4  mg/L  for  the  fathead  minnow. 
The  dissolved  components  of  the  synthetic-HC 
smoke  combustion  products  mixture  were  very 
toxic  to  a  number  of  freshwater  species,  especially 
S.  capricornutum,  rainbow  trout,  and  water  flea.  A 
test  solution  containing  only  5.6%  of  a  stock  mix- 
ture of  these  components  caused  both  an  algistatic 
and  algicidal  effect  on  the  alga.  The  rainbow  trout 
and  the  water  flea  had  96  h  and  48  h  LC50s  of 
2.2%  and  9.3%  of  the  stock  solution,  respectively. 
Solvent  yellow  33  and  solvent  green  3  were  not 
toxic  to  seven  of  the  nine  freshwater  species  when 
tested  at  their  solubility  limits.  (Lantz-PTT) 
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Service,  Springfield,  VA  22161,  as  AD-A190  073. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

November  1987.  95p,  25  fig,  4  tab,  4  ref,  append. 

Army  Corps  of  Engineers  Contract  DACA  31-85- 

C-0168. 

Descriptors:  'Chesapeake  Bay,  'Industrial 
wastewater,  *Water  pollution  effects,  'Water  pol- 
lution sources,  'Water  quality,  Ecological  effects, 
Organic  compounds,  Pesticides,  Hydrocarbons, 
Heavy  metals,  Hazardous  wastes,  Wastewater  stor- 
age. 

This  report  represents  the  culmination  of  a  two- 
year,  three-phase  effort  to  determine  the  relative 
impact  of  DoD  activities  on  the  water  quality  and 
living  resources  of  the  Chesapeake  Bay.  Phase  III 
applied  the  tested  methodology  to  the  remaining 
31  installations  identified  in  Phase  I  as  needing 
more  detailed  assessment,  and  summarizes  impacts 
and  program  recommendations  from  an  installa- 
tion, regional,  and  Bay-wide  perspective.  With  the 
exception  of  the  Naval  Surface  Weapons  Center  at 
Dahlgren,  Harry  Diamond  Labsa  -  Blossom  Point, 
and  Aberdeen  Proving  Ground,  the  military  activi- 
ties appear  to  play  a  minor  role  in  the  regional  or 
far-field  water  quality  conditions  of  Chesapeake 
Bay.  Areas  that  represent  ongoing  problems  at  the 
military  installations  relate  primarily  to  nonpoint 
or  intermittent  pollutant  sources  that  are  difficult 
to  control.  The  discharge  of  toxics  from  poorly 
defined  point  and  nonpoint  sources  (including 
abandoned  waste  disposal  sites)  is  potentially  the 
most  important  issue  related  to  the  preservation  of 
water  quality  on  or  near  the  military  installations. 
Certain  toxic  constituents  (e.g.,  hydrophobic  or- 
ganic compounds  such  as  pesticides,  polynuclear 
aromatic  hydrocarbons,  and  halogenated  hydro- 
carbons and  inorganic  compounds  such  as  heavy 
metals)  are  of  special  concern  due  to  the  tendency 
to  adsorb  to  sediments  and  to  accumulate  in  the 
estuarine  sediment  bed,  where  benthic  organisms 
are  exposed  over  long  periods  of  time.  (See  also 
W89-02954)  (Lantz-PTT) 
W89-02953 


WATER  QUALITY  ASSESSMENT  OF  DOD  IN- 
STALLATIONS/FACILITIES IN  THE  CHESA- 
PEAKE BAY  REGION.  PHASE  HI  REPORT. 
VOLUME  2  -  OVERALL  APPROACH,  FIND- 
INGS AND  RECOMMENDATIONS. 
Tetra  Tech,  Inc.,  Arlington,  VA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A190  074. 
Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 
563p,  53  fig,  744  tab,  63  ref,  4  append.  Army  Corps 
of  Engineers  Contract  DAGA  31-85-C-0168. 

Descriptors:  'Water  pollution  effects,  'Military  in- 
stallations, 'Water  pollution  sources,  'Industrial 
wastewater,  'Chesapeake  Bay,  Water  quality, 
Wastewater  treatment,  Hazardous  wastes,  Storm 
runoff,  Nonpoint  pollution  sources,  Organic  com- 
pounds, Pesticides,  Aromatic  compounds,  Hydro- 
carbons, Heavy  metals,  Water  pollution  preven- 
tion. 

A  two-year,  three-phase  study  was  performed  to 
determine  the  relative  impact  of  DoD  activities  on 
the  water  quality  and  living  resources  of  the 
Chesapeake  Bay.  With  the  exception  of  the  Naval 
Surface  Weapons  Center  at  Dahlgren,  Harry  Dia- 
mond Labas-Blossom  Point,  and  Aberdeen  Prov- 
ing Ground,  the  military  activities  appear  to  play  a 
minor  role  in  the  regional  or  far-field  water  quality 
conditions  of  Chesapeake  Bay.  Areas  that  repre- 
sent ongoing  concerns  at  the  military  installations 
relate  primarily  to  activities  that  are  difficult  to 
control  or  regulate.  They  include:  stormwater 
runoff;  dispersed,  intermittent  sources  of  industrial 
(toxic)  pollutants  to  sewage  treatment  systems 
and/or  to  storm  drains  (which  are  permitted  and 
tested  only  for  conventional  pollutants);  and  aban- 
doned or  inactive  hazardous  waste  disposal  sites. 
The  discharge  of  toxics  from  poorly  defined  point 
and  nonpoint  sources  (including  abandoned  waste 
disposal  sites)  is  potentially  the  most  important 
issue  related  to  the  preservation  of  water  quality 


on  or  near  the  military  installations.  Certain  toxic 
constituents  (e.g.,  hydrophobic  organic  compounds 
such  as  pesticides,  polynuclear  aromatic  hydrocar- 
bons, and  halogenated  hydrocarbons  and  inorganic 
compounds  such  as  heavy  metals)  are  of  special 
concern  due  to  their  tendency  to  adsorb  to  sedi- 
ment and  to  accumulate  in  the  estuarine  sediment 
bed,  where  benthic  organisms  are  exposed  over 
long  periods  of  time.  (See  also  W89-02953)  (Lantz- 
PTT) 
W89-02954 


U.S.  PRODUCTION  OF  MANUFACTURED 
GASES:  ASSESSMENT  OF  PAST  DISPOSAL 
PRACTICES, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-02964 


CUMULATIVE  IMPACT  ASSESSMENT: 
ISSUES  TO  CONSIDER  IN  SELECTING  A  CU- 
MULATIVE ASSESSMENT  METHOD, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

E.  A.  Stull,  M.  B.  Bain,  J.  S.  Irving,  K.  E.  LaGory, 
and  R.  D.  Olsen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-002859. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8708 189-1,  (1987).  6p,  18  ref. 
DOE  Contract  W-31-109-ENG-38. 

Descriptors:  'Hydroelectric  plants,  'Water  pollu- 
tion effects,  'Environmental  effects,  Wildlife,  Fish, 
Ecological  effects. 

Because  widespread  interest  in  the  subject  is  new, 
there  are  no  standard  or  generally  recognized 
methods  for  cumulative  impact  assessment.  A 
method  for  assessing  the  cumulative  environmental 
effects  of  hydroelectric  development  should  in- 
clude procedures  for  (1)  evaluating  the  combined 
effects  of  more  than  one  action;  (2)  evaluating 
nonadditive,  as  well  as  additive,  relationships  be- 
tween projects;  (3)  assessing  the  combined  indirect 
effect  of  projects  on  fish  and  wildlife  populations, 
in  addition  to  direct  effects  on  the  physical  envi- 
ronment and  fish  and  wildlife  habitats;  (4)  assessing 
any  of  the  16  types  of  impacts  to  40  species  of  fish 
and  wildlife.  (Author's  abstract) 
W89-02965 


PROBLEMS  OF  THE  TOXICOLOGICAL  COM- 
PATIBILITY OF  HYDROGEN  PEROXIDE  FN 
DRINKING  AND  SWIMMING  POOL  WATER 
FOR  HUMANS  FROM  THE  PHARMACOKIN- 
ETIC AND  BIOCHEMICAL  POINTS  OF  VIEW 
(PROBLEME  DER  HUMANTOXIKOLOGIS- 
CHEN  VERTRAGLICHKEIT  VON  WASSER- 
STOFFPEROXID  IN  BADE-  AND  TRINK- 
WASSER  AUS  BIOCHEMISCHER  UND  PHAR- 
MAKOKINETISCHER  SICHT), 
Bundesgesundheitsamt,  Berlin  (Germany,  F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
H.  H.  Dieter. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWAGAQ,  Vol.  21,  No.  4,  p  133-140,  August 
1988.  1  fig,  43  ref. 

Descriptors:  'Toxicity,  'Disinfection,  'Human  pa- 
thology, 'Public  health,  'Water  treatment,  'Drink- 
ing water,  'Swimming  pools,  Morbidity,  Biochem- 
istry, Enzymes,  Hydrogen  peroxide. 

With  regard  to  the  possible  application  of  stabi- 
lized hydrogen  peroxide  as  a  disinfectant  in  drink- 
ing water  and  swimming  pool  water,  the  experi- 
mental and  biochemical  toxicology  of  reactive 
oxygen  was  examined  from  different  points  of 
view  (physiological  levels;  acute  and  chronic  tox- 
icity; mutagenic  and  carcinogenic  potentials;  oxi- 
dative damage  of  membranes;  auto-immunomime- 
tic  properties;  physiologic  protection  mechanisms). 
A  recommendation  by  the  Federal  Health  Office 
of  products  that  act  on  the  basis  of  reactive  oxygen 
as  drinking  and  swimming  pool  water  disinfectants 
will  be  possible  only  after  the  following  pharmaco- 
kinetic and  biochemical  questions  have  been  eluci- 
dated: (1)  extent  and  time  dependency  of  the  diffu- 


sive resorption  of  hydrogen  peroxide  through  skin 
and  mucous  membranes;  (2)  detoxification  of  exog- 
enous hydrogen  peroxide  by  skin  and  membrane 
enzymes  in  erythrocytes  and  peripheral  organs;  (3) 
extent  of  the  formation  of  oxidative  intermediary 
and  end  products  from  DNA,  lipids,  carbohydrates 
and  proteins  under  true  exposure  conditions;  and 
(4)  interindividual  and  intraindividual  variation  of 
the  protective  physiological  enzymes  and  antioxi- 
dants. (Author's  abstract) 
W 89-03042 


AQUATIC  MACROPHYTES  IN  ADIRONDACK 
(NEW  YORK)  LAKES:  PATTERNS  OF  SPECIES 
COMPOSITION  IN  RELATION  TO  ENVIRON- 
MENT, 

Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
S.  T.  Jackson,  and  D.  F.  Charles. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 
No.  7,  p  1449-1460,  July  1988.  6  fig,  4  tab,  91  refs. 
NSF  Grants  DEB  77-03907  and  DEB  79-12210. 

Descriptors:  'Water  pollution  effects,  'Acidic 
water,  'Lakes,  'Macrophytes,  'Adirondack 
Mountains,  'New  York,  'Acid  rain  effects,  'Acidi- 
fication, 'Aquatic  plants,  Species  composition, 
Lentic  environment,  Hydrogen  ion  concentration, 
Chemical  properties,  Conductivity,  Alkalinity, 
Calcium,  Magnesium,  Sodium,  Detrended  corre- 
spondence analysis,  Correlation  analysis,  Sub- 
merged plants,  Emergent  plants. 

A  study  of  the  vegetation  of  31  small,  dilute, 
unproductive  lakes  in  the  Adirondack  Mountains 
shows  that  macrophyte  species  composition  is  pri- 
marily related  to  variation  in  pH  and  associated 
factors.  Objectives  of  the  study  were  (i)  to  describe 
the  aquatic  macrophyte  floras  of  the  lakes,  (ii)  to 
assess  the  chemical  and/or  other  factors  responsi- 
ble for  between-lake  differences  in  species  compo- 
sition and  richness,  and  (iii)  to  evaluate  the  poten- 
tial consequences  of  lake  acidification  for  aquatic 
macrophyte  composition.  Among  the  lakes,  sur- 
face-water pH  ranged  from  4.5  to  7.8;  conductivity 
ranged  from  11.9  to  58.7  microS/cm.  Indirect  ordi- 
nations of  macrophyte  presence/absence  data  were 
studied  using  detrended  correspondence  analysis 
(DCA).  Submersed  and  floating-leaved  taxa  were 
analyzed  separately  from  emergent  taxa.  Pearson 
product/moment  correlations  between  each  of  the 
first  two  DCA  axes  and  environmental  variables 
were  carried  out  to  determine  the  ecological  fac- 
tors associated  with  the  variation  in  vegetation 
identified  by  the  ordination.  Correlations  between 
DCA  axis  1  and  pH-related  factors  (pH,  alkalinity, 
Ca,  Mg,  Na,  Al,  conductivity,  elevation)  were 
strong  for  both  submersed  plus  floating-leaved  and 
emergent  taxa.  No  significant  correlations  were 
found  with  water  color,  transparency,  or  trophic 
status  indicators  (total  P  and  chlorophyll  a).  Be- 
tween-lake variation  in  composition  of  aquatic 
vegetation  in  Adirondack  lakes  follows  a  pH  'com- 
plex gradient'  of  significantly  interrelated  varia- 
bles. Influences  of  elevation,  morphometry,  and 
substrate  are  secondary.  The  results  indicate  that 
acidification  of  softwater  lakes  could  be  accompa- 
nied by  significant  changes  in  aquatic  macrophyte 
assemblages.  (Shidler-PTT) 
W89-03056 


EFFECTS  OF  OZONE  AND  ACID  RAIN  ON 
WHITE  PINE  (PINUS  STROBUS)  SEEDLINGS 
GROWN  IN  FIVE  SOILS:  II.  MYCORRHIZAL 
INFECTION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 

H.  F.  Stroo,  P.  B.  Reich,  A.  W.  Schoettle,  and  R. 

G.  Amundson. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 

No.  8,  p  1510-1516,  August  1988.  3  fig,  6  tab,  31 

ref. 

Descriptors:  'Acid  rain,  'Ozone,  'Air  pollution 
effects,  'Pine  Trees,  'Soil  fungi,  Air  pollution,  Soil 
types,  Simulated  rainfall,  Roots,  Acidity,  Hydro- 
gen ion  concentration,  Plant  morphology,  Infec- 
tion, Synergistic  effects,  Nitrogen. 

Mycorrhizal  infection  of  white  pine  seedlings  was 
measured  after  4  months  of  exposure  to  simulated 
acid  rain  and  ozone,  applied  either  alone  or  in 
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combination.  Increasing  rain  acidity  consistently 
reduced  the  number  of  mycorrhizal  short  roots.  In 
general,  infection  decreased  linearly  versus  rain 
pH.  Plants  exposed  to  simulated  rain  at  pH  3.0  had 
approximately  20%  fewer  mycorrhizal  roots  than 
plants  exposed  to  pH  5.6  rain.  The  decrease  in  the 
number  of  mycorrhizal  roots  was  a  result  of  de- 
creases both  in  the  number  of  short  roots  available 
for  infection  and  in  the  percentage  of  roots  infect- 
ed. Ozone  had  no  effect  on  mycorrhizal  infection  if 
applied  3  alternate  days  a  week  at  concentrations 
ranging  from  0.02  to  0.14  ppm.  However,  there 
were  significant  changes  in  infection  in  plants  ex- 
posed to  ozone  for  5  days  a  week.  There  was  no 
evidence  for  an  interaction  between  the  two  pol- 
lutants. Percent  mycorrhizal  infection  was  highly 
correlated  with  seedling  nitrogen  concentration 
across  all  soil  types  and  rain  treatments.  These 
observations  suggest  that  increases  in  available  ni- 
trogen may  have  been  largely  responsible  for  the 
observed  effects  of  acid  rain  on  mycorrhizae.  (See 
also  W89-03058)  (Author's  abstract) 
W89-03057 


EFFECTS  OF  OZONE  AND  ACID  RAIN  ON 
WHITE  PINE  (PINUS  STROBUS)  SEEDLINGS 
GROWN  IN  FIVE  SOILS:  III.  NUTRIENT  RE- 
LATIONS, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

P.  B.  Reich,  A.  W.  Schoettle,  H.  F.  Stroo,  and  R. 

F.  Amundson. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 

No.  8,  p  1517-1531,  August  1988.  10  fig,  5  tab,  29 

ref,  append. 

Descriptors:  *Acid  rain,  *Ozone,  *Pine  trees,  'Nu- 
trients, "Soil  types,  Forest  soils,  Simulated  rainfall, 
Litter,  Leaching,  Soil  Chemistry,  Plant  physiolo- 
gy, Plant  growth,  Plant  tissues,  Leaves,  Roots, 
Synergistic  effects. 

Pollutant  effects  on  nutrient  relations  of  white  pine 
were  assessed  for  potted  seedlings  grown  in  forest 
soils.  Ozone  treatments  consisted  of  frequent  expo- 
sure to  0.02,  0.06,  0.10,  or  0.14  ppm  ozone,  while 
acid-rain  treatments  consisted  of  exposure  to  simu- 
lated rain  of  pH  5.6,  4.0,  3.5,  or  3.0.  Plants  were 
treated  with  all  combinations  of  acid-rain  and 
ozone  levels,  and  treatments  were  administered  for 
4  months.  Acid  rain  caused  significant  leaching  of 
Ca,  Mg,  K,  Mn,  Zn,  and  Cd  from  leaf  litter  on  the 
soil  surface,  and  soil  Mg  and  K  content  declined  as 
well.  Concentrations  in  needles  of  N,  P,  K,  Ca, 
Mn,  Cd,  and  Cr  were  significantly  increased  as  a 
result  of  acid-rain  treatments.  In  roots,  concentra- 
tions of  N,  Mn,  Cd,  and  Cr  were  significantly 
elevated  as  a  result  of  acid  rain.  Similar  increasing 
but  nonsignificant  trends  were  observed  for  Mg, 
Zn,  and  Cu  in  needles  and  for  P,  K,  Mg,  Ca,  and 
Cu  in  roots.  Despite  the  increases  in  all  the  major 
nutrients,  the  nutrient  weight  proportions  of  K:N, 
P:N,  Ca:N,  and  Mg:N  generally  declined  in  pine 
tissue  as  a  result  of  acid  rain.  Although  these 
relationships  were  relatively  consistent  for  pine  in 
all  soils,  significant  differences  between  soils  in 
response  to  acid  rain  were  observed  for  some 
elements.  Ozone  had  significant  effects  on  K,  Ca, 
and  Mn  concentrations,  and  interactions  between 
acid  rain  and  ozone  were  observed  for  these  three 
elements.  The  results  suggest  that  the  effects  of 
acid  rain  on  tree  nutrition  may  be  roughly  similar 
in  different  soils  but  that  the  effects  on  physiology 
and  growth  will  be  heavily  influenced  by  specific 
soil  properties.  (See  also  W89-03057)  (Author's 
abstract) 
W89-O3058 


POTENTIAL  IMPACTS  OF  A  SCENARIO  OF 
C02-INDUCED  CLIMATIC  CHANGE  ON  ON- 
TARIO, CANADA, 

Canadian  Climate  Centre,  Downsview  (Ontario). 
For  primary  bibliographic  entry  see  Field  2A. 
W89-03063 


TEMPORAL  RELATIONSHIP  OF  VIBRIO 
PARAHAEMOLYTICUS  IN  PATIENTS  AND 
THE  ENVIRONMENT, 

Shaughnessy  Hospital,  Vancouver  (British  Colum- 
bia). Div.  of  Microbiology. 


For  primary  bibliographic  entry  see  Field  5B. 
W89-03064 


SENSITIVITY  OF  MEANDER  LAKE  TO  ACID 
DEPOSITION, 

Systech  Engineering,  Inc.,  Lafayette,  CA. 

C.  W.  Chen,  S.  A.  Gherini,  R.  Munson,  L.  Gomez, 

and  C.  Donkers. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1200-1216,  October 

1988.  9  fig,  3  tab,  23  ref. 

Descriptors:  *Acid  rain,  'Model  studies,  "Lakes, 
•Acid  rain,  'Minnesota,  Alkalinity,  Meander  Lake, 
Humic  acids,  Acidification,  Integrated  Lake  Wa- 
tershed Acidification  Study. 

Meander  Lake  in  northeastern  Minnesota  was  clas- 
sified as  'extremely  sensitive'  to  acid  deposition, 
due  to  its  low  alkalinity.  The  Integrated  Lake 
Watershed  Acidification  Study  model  was  applied 
to  determine  its  actual  sensitivity.  The  model  was 
calibrated  with  observed  data  and  then  used  to 
evaluate  the  response  of  the  lake  to  various  levels 
of  acidic  deposition.  At  the  current  deposition  rate 
of  12  kg/ha/yr  sulfate,  the  lake  can  maintain  an 
alkalinity  of  70  micro  eq/1  and  a  pH  of  6.2  indefi- 
nitely. A  50%  increase  in  sulfate  deposition  would 
decrease  the  alkalinity  by  13  micro  eq/1  and  the 
pH  from  6.2  to  6.1  in  20  years.  A  50%  decrease  in 
sulfate  deposition  would  raise  the  alkalinity  by  12 
micro  eq/1  and  the  pH  from  6.2  to  6.3.  Acidic 
deposition  is  largely  neutralized  by  alkalinity  from 
mineral  weathering  in  thick  mineral  deposits  sur- 
rounding the  lakeshore.  Low  alkalinity  is  not  a 
sufficient  condition  for  a  lake  to  be  sensitive  to 
acidification.  Furthermore,  the  alkalinity  of  many 
Minnesota  lakes  may  have  been  underestimated  by 
Gran  titration  due  to  their  high  concentrations  of 
organic  acids.  (Author's  abstract) 
W89-03110 


CONTAMINATED  AQUIFERS  ARE  A  FOR- 
GOTTEN COMPONENT  OF  THE  GLOBAL 
N20  BUDGET, 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03121 


RECENT  ACIDIFICATION  OF  A  LARGE 
SCOTTISH  LOCH  LOCATED  PARTLY 
WITHIN  A  NATIONAL  NATURE  RESERVE 
AND  SITE  OF  SPECIAL  SCIENTIFIC  INTER- 
EST, 

University  Coll.,  London  (England).  Dept.  of  Ge- 
ography. 

R.  J.  Flower,  R.  W.  Battarbee,  J.  Natkanski,  B. 
Rippey,  and  P.  G.  Appleby. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  25,  No. 
2,  p  715-724,  August   1988.  5  fig,  2  tab,  32  ref. 

Descriptors:  *Loch  Laidon,  'Lakes,  *Acid  rain, 
*Air  pollution,  'Water  pollution,  'Lead,  'Heavy 
metals,  'Scotland,  Zinc,  Soot,  Diatoms,  Nature 
reserve,  Isotope  studies,  Lead  studies,  Water  pollu- 
tion, Water  pollution  sources,  Ecology,  Paleolim- 
nology. 

The  recent  acidification  history  of  Loch  Laidon  is 
reconstructed  from  diatom  analysis  of  a  Pb210- 
dated  sediment  core  and  the  effect  of  atmospheric 
pollution  is  assessed  from  carbonaceous  particle 
('soot')  and  trace  metal  concentrations  in  the  sedi- 
ment. Diatom  analysis  revealed  changes  in  species 
composition,  with  the  planktonic  diatom  Cyclo- 
tella  kuetzingiana  common  until  the  mid-nineteenth 
century  and  Brachysira  vitrea  declining  in  the 
1940s  and  being  replaced  by  acidophilous  species, 
notably  Tabellaria  flocculosa  and  Eunotia  veneris. 
Lead,  zinc  and  'soot'  concentrations  were  highest 
in  sediment  deposited  during  this  century,  with  the 
trace  metals  increasing  from  about  1850  AD  and 
'soot'  from  about  1930.  Loch  Laidon  has  become 
more  acid  and  has  been  affected  by  lead  and  zinc 
contamination  since  the  mid-nineteenth  century. 
Soot  contamination  of  the  sediment  probably  re- 
flects the  national  increase  in  oil  combustion  since 
the  1930s.  (Author's  abstract) 
W89-03125 


INDEX  OF  WATER  QUALITY  PERMITTING 
ENVIRONMENTAL  FOLLOW-UP  AND  AS- 
SESSMENT OF  LOCAL  IMPACTS  (INDICE  DE 
QUALITE  DE  L'EAU  PERMETTANT  LE  SUIVI 
ENVIRONNEMENTAL  ET  LA  MESURE  DES 
IMPACTS  LOCAUX), 

Institut   National    de   la   Recherche   Scientifique, 
Sainte-Foy  (Quebec). 
D.  A.  Cluis,  Y.  Lefebvre,  and  C.  Laberge. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  3,  p  323-333,  June  1988.  7  fig,  5  tab,  13 
ref.  English  summary. 

Descriptors:  'Water  quality,  'Rivers,  Effluents, 
Mathematical  models,  Pollution  index,  Sampling, 
Monitoring,  Quebec. 

A  new  local  index  for  the  evaluation  of  effluent 
impacts  on  a  receiving  water  body  is  proposed;  this 
index  makes  use  of  linear  weighting  functions  cal- 
culated on  the  differences  between  the  upstream 
and  downstream  measurements  of  parameters 
which  are  affected  by  specific  effluents.  The  proce- 
dure ranks  each  parameter  value  with  regard  to  the 
maximum  and  minimum  values  observed  before 
and  after  the  outfall.  For  this  reason,  the  resulting 
values  are  very  sensitive  to  local  perturbations. 
Linear  characteristics  of  the  index  structure  allow 
simple  conversion  from  local  databases  to  broader 
ones,  thus  allowing  the  measure  of  the  cumulative 
impacts  downstream.  This  index  also  allows  the 
comparative  rating  of  the  water  quality  through 
time,  if  the  effluent  is  subjected  to  some  interven- 
tion. As  such,  it  can  also  contribute  to  the  environ- 
mental follow-up  of  a  sanitation  program.  If  a 
hydrological  basin  is  equipped  with  a  monitoring 
network,  the  proposed  methodology  permits  the 
use  of  the  resulting  global  database  to  quantify 
relative  impacts  of  different  effluents,  and  thus 
allows  a  hierarchical  classification  of  the  effluents 
to  be  treated  according  to  priority.  The  proposed 
impact  index  has  been  tested  with  water  quality 
data  obtained  during  one  year  on  a  bi-weekly  basis 
upstream  and  downstream  from  the  untreated 
sewage  outfall  of  Sainte-Anne  de  la  Perade  (Port- 
neuf,  Province  of  Quebec).  The  computed  index  as 
a  whole  is  more  sensitive  to  changes  in  water 
quality  than  individual  parameters.  External  fac- 
tors such  as  river  flow  and  temperature  do  not 
significantly  affect  the  values  of  the  index.  (Au- 
thor's abstract) 
W89-03131 


PREDICTING  THE  EFFECTS  OF  A  PESTICIDE 
RELEASE  TO  THE  RHINE  RIVER, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

D.  J.  Mossman,  J.  L.  Schnoor,  and  W.  Stumm. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  10,  p  1806-1812,  October 
1988.  11  fig,  4  tab,  16  ref. 

Descriptors:  'Pesticides,  'Rhine  River,  'Path  of 
pollutants,  'Rivers,  'Water  pollution  effects, 
'Mathematical  models,  'Organophosphorus  pesti- 
cides, Model  studies,  Environmental  effects. 

A  1 -dimensional  unsteady  contaminant  transport 
model  was  applied  to  the  Sandoz  Chemical  Com- 
pany spill  of  November,  1986,  into  the  Rhine 
River.  The  model  is  unconditionally  stable  and 
included  the  chemical  exchange  from  the  water 
column  to  a  fixed  bed  and  kinetic  degradation  and 
transformation  reactions  for  organic  chemicals. 
Nine  chemicals  were  calibrated  to  field  data;  the 
predominant  chemicals  in  the  spill  were  organo- 
phosphate  pesticides.  Model  output  provided  eco- 
system exposure  information  and  estimates  of  sedi- 
ment contamination.  (Author's  abstract) 
W89-03159 


INTERSTITIAL  WATER  QUALITY  OF  LAKE 
TROUT  SPAWNING  HABITAT, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

P.  G.  Sly. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  3,  p  301-315,   1988.  6  fig,  7  tab,   18  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Descriptors:  'Interstitial  water,  'Spawning,  *Fish 
management,  "Trout,  'Silting,  *Lake  sediments, 
Impaired  water  quality,  Aquatic  habitats.  Sub- 
strates, Lakes,  Great  Lakes,  Oxygen  requirements, 
Fish  populations. 

Coarse  substrates  used  by  spawning  lake  trout  may 
be  degraded  when  fine  sediment  fills  inter-particu- 
late  space,  and  by  the  breakdown  of  organic  matter 
trapped  within  the  substrate.  Comparative  sub- 
strate data  were  obtained  to  show  how  interstitial 
conditions  reflect  habitat  degradation,  and  the 
range  of  measured  values  associated  with  some  key 
parameters.  Although  some  spawning  habitats  are 
clearly  degraded,  the  extent  to  which  this  influence 
effects  reproductive  success  remains  uncertain. 
Small  dialysis  chambers  were  placed  in  cobble- 
gravel  substrates,  at  sites  used  by  spawning  lake 
trout.  These  were  filled  with  nitrogen-purged  dis- 
tilled water  and  were  allowed  to  equilibrate  with 
substrate  water  at  depths  of  about  4-8  cm  below 
the  sediment  surface.  Open  boxes  of  artificial  sub- 
strate (0.25  sq  m)  were  placed  flush  with  this 
surface  to  collect  bedload  and  deposited  fines.  Re- 
coveries were  made  at  1-week  to  2- week  intervals 
throughout  the  fall.  In  two  Algonquin  lakes  where 
lake  trout  reproduction  is  successful,  dissolved 
oxygen  concentrations  were  mostly  >  5  mg/L, 
dissolved  C02  was  generally  <  6  mg/L,  and  non- 
ionized  ammonia  was  negligible.  At  sites  in  eastern 
Lake  Ontario,  there  were  great  differences  in 
water  quality,  depending  upon  proximity  to  weed 
beds  and  local  wind/wave  conditions.  Low  DO 
(<  0.5  mg/L)  and  relatively  high  non-ionized  am- 
monia (>  30  micrograms/L)  were  associated  with 
degradation  of  milfoil  and,  to  a  lesser  extent,  Cla- 
dophora.  In  the  Finger  Lakes,  substrate  quality 
was  much  lower  in  Seneca  Lake  (hatchery  sup- 
ported lake  trout  stock)  than  in  Keuka  Lake  (wild 
lake  trout  stock).  Depression  of  dissolved  oxygen 
followed  periods  of  high  particulate  flux  and  this 
stress  was  greatest  after  lake  trout  spawning,  and 
when  rates  of  degradation  are  still  relatively  high. 
(Author's  abstract) 
W89-03172 


IN  VITRO  GENOTOXICITY  OF  CHLORINAT- 
ED DRINKING  WATER  PROCESSED  FROM 
HUMUS-RICH  SURFACE  WATER, 

National  Public  Health  Inst.,  Kuopio  (Finland). 
Dept.  of  Environmental  Hygiene  and  Toxicology. 
A.  Liimatainen,  and  T.  Grumm. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  5,  p  712-718, 
November  1988.  15  ref,  3  tab. 

Descriptors:  *Chlorination,  "Mutagenicity, 
•Drinking  water,  "Decomposing  organic  matter, 
"Water  treatment,  "Genotoxicity,  Sublethal  ef- 
fects, Toxicity,  Finland. 

Finnish  drinking  waters,  processed  from  humus- 
rich  surface  water  using  chlorine  disinfection,  have 
been  found  to  be  highly  mutagenic  in  the  Ames 
test.  The  highest  activities  have  been  found  in  the 
acidic,  non-volatile  fraction  of  the  water  concen- 
trates using  tester  train  TA100  without  metabolic 
activation  by  S9  mix.  The  mutagenicities  have 
varied  between  500  and  14,000  induced  revertants 
per  liter.  These  figures  are  one  to  two  magnitudes 
higher  than  those  reported  elsewhere.  Five  Finnish 
drinking  water  samples  were  studied  for  their  po- 
tency to  exert  genotoxic  effects,  sister  chromatid 
exchanges  and  chromosome  aberrations,  in  mam- 
malian cells  in  vitro  (human  peripheral  lympho- 
cytes and  Chinese  hamster  lung  fibroblasts).  The 
samples  induced  both  sister  chromatid  exchanges 
and  chromosome  aberrations  in  the  hamster  cell 
assay.  Doses  higher  than  200  ml  equivalents  of 
water  were  cytotoxic.  On  the  basis  of  these  results, 
the  use  of  humus-rich  surface  water  as  raw  water 
together  with  chlorine  disinfection,  produces 
potent  genotoxic  substances,  which  represent  a 
carcinogenic  risk  to  man.  (VerNooy-PTT) 
W89-03202 


ACUTE  TOXICITY  OF  MALATHION,  TETRA- 
BROMOBISPHENOL-A,  AND  TRIBUTYLTIN 
CHLORIDE  TO  MYSIDS  (MYSIDOPSIS 
BAHIA)  OF  THREE  AGES, 

Environmental  Protection  Agency,  Gulf  Breeze, 


FL.   Gulf  Breeze   Environmental   Research   Lab. 
L.  R.  Goodman,  G.  M.  Cripe,  P.  H.  Moody,  and 
D.  G.  Halsell. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  5,  p  746-753, 
November  1988.  2  tab,  26  ref. 

Descriptors:  "Toxicity,  "Malathion,  "Insecticides, 
"Phenols,  "Tin,  "Mysids,  "Water  pollution  effects, 
Lethal  limit,  Bioassay,  Median  tolerance  limit,  Es- 
tuaries. 

Little  published  comparative  information  is  avail- 
able on  the  affect  of  age  on  the  acute  sensitivity  of 
Mysidopsis  bahia  to  toxic  compounds.  The  purpose 
of  this  study  was  to  obtain  information  on  the 
relative  sensitivity  of  M.  bahia  of  different  ages  and 
to  obtain  toxicity  data  on  malathion  (S-(l,2-dicar- 
bethoxyethyl)-0,0-dimethyldithiophosphate,  tetra- 
bromobisphenol-A  (2,2-bis(3,5-dibromo-4- 

hydroxyphenyl)propane,  or  TBBPA),  and  tributyl- 
tin  chloride  (TBTC).  Mysids  of  3  ages  «  or  =  1 
day,  4-5  days  or  9-10  days)  were  exposed  in  the 
same  aquaria  during  flow-through  96-h  acute  tests 
with  each  of  the  three  test  compounds.  TBTC  was 
the  most  toxic,  with  96-h  LC50  values  of  1.1 
micrograms/L  for  1-d-old,  2.0  micrograms/L  for 
5-d-old,  and  2.2  micrograms/L  for  10-d-old 
mysids.  Sensitivities  of  the  three  age  groups  of 
mysids  to  malathion  were  the  same  statistically  at 
3.0  for  1-d-olds,  3.1  for  5-d-olds  and  2.6  for  10-d- 
olds.  TBBPA  was  the  least  toxic  of  the  com- 
pounds, with  96-h  LC50  values  of  860  ug/L  for  1- 
d-olds,  1100  micrograms/L  for  5-d-olds,  and  1200 
micrograms/L  for  10-d-olds.  The  data  demonstrate 
that  age  was  not  a  large  factor  in  the  acute  sensitiv- 
ity of  juvenile  M.  bahia  to  the  compounds  tested. 
(VerNooy-PTT) 
W89-03203 


SENSITIVITY  OF  BRANCHIAL  MUCUS  TO 
CRUDE  OIL  TOXICITY  IN  A  FRESHWATER 
FISH,  COLISA  FASCIATUS, 

Bihar  Univ.,  Muzaffarpur  (India).  Dept.  of  Zoolo- 
gy- 

M.  S.  Prasad. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  5,  p  754-758, 
November  1988.  11  ref,  1  fig. 

Descriptors:  "Oil  spills,  "Toxicity,  "Fish,  "Crude 
oil,  "Oil  pollution,  Water  pollution  effects,  Fish 
physiology,  Histology,  Bioassay,  Lethal  limit, 
Gills. 

Mucous  cell  hyperplasia  in  fish  is  a  general  phe- 
nomenon associated  with  crude  oil  toxicity.  This 
investigation  has  been  undertaken  to  provide  a 
better  understanding  of  the  pathogenic  effects  of 
crude  oil  on  the  branchial  mucus  of  a  freshwater 
fish,  Colisa  fasciatus.  The  toxicity  assessment  is 
based  on  the  histochemical  observations  of  mucous 
cells  present  in  the  epithelia  of  gill  rakers  and 
filaments.  Groups  of  6  fish  were  exposed  to  200, 
500,  700,  1000  (lethal)  or  1500  ppm  crude  oil 
solutions  for  2-24  hours.  Histochemical  observa- 
tions of  mucous  cells  were  performed  on  the  paraf- 
fin sections  by  using  Periodic  acid-Schiff  (PAS), 
alcian  blue  (AB),  PAS-AB  combinations,  toluidine 
blue  (TB)  and  Mallory's  triple  stain.  In  200  ppm, 
after  exposing  the  fish  for  15  days  or  more,  almost 
no  departures  in  the  staining  reactions  occurs  from 
those  of  the  control  fishes.  In  500  ppm  of  crude  oil 
solutions,  the  mucous  cells  react  strongly  with  AB. 
After  96  h,  the  cells  gradually  enlarge  in  dimension 
and  secrete  copious  amounts  of  mucus.  At  1000 
ppm,  lesions  in  the  gill  epithelia  and  curling  of  the 
secondary  lamellae  are  marked.  In  1500  ppm  after 
24  h,  the  epithelia  of  the  gill  rakers  as  well  as  the 
lamellae  have  lost  their  color  in  PAS  and/or  AB. 
The  mucous  cells  show  a  sharp  decline  in  their 
density  and  dimension.  Results  obtained  here  sug- 
gest that  the  mucous  cells  try  to  attenuate  the 
stress  by  increasing  their  density  and  secretory 
products  in  sublethal  concentrations  but  this  physi- 
ological adjustment  seems  transient  when  the  stress 
is  further  increased.  (VerNooy-PTT) 
W89-03204 


EFFECTS  OF  WATER  SOLUBLE  CRUDE  OIL 
FRACTIONS  ON  CIRRAL  BEAT  FREQUENCY 
IN  BALANUS  BALANOIDES, 


Kiel  Univ.   (Germany,   F.R.).   Inst,   fuer   Meeres- 

kunde. 

A.  Ponat. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  5,  p  759-764, 

November  1988.  2  fig,  13  ref. 

Descriptors:  "Oil  spills,  "Toxicity,  "Barnacles, 
"Crude  oil,  "Oil  pollution,  "Water  pollution  ef- 
fects, Median  tolerance  limit,  Bioassay,  Metabo- 
lism, Sublethal  effects. 

The  influence  of  water-soluble  fractions  of  crude 
oil  from  Venezuela  (Cabimas)  and  Saudi  Arabia 
(Arabian-light)  on  cirral  activity  of  Balanus  balan- 
oides  was  studied.  Cirral  beat  reflects  the  general 
metabolic  level  of  the  barnacle  and  may  be  a 
suitable  indicator  for  sublethal  pollution  effects  on 
the  organism.  Barnacles  were  exposed  to  a  mixture 
of  1.5  mL  crude  oil  in  1.5  L  sea  water,  in  1  L 
decanted  off  from  the  insoluble  components  of  the 
oil.  Both  cirral  beat  and  recovery  time  were  influ- 
enced by  the  water-soluble  fractions  of  crude  oil. 
Effects  differed  according  to  oil  type.  The  water- 
soluble  fraction  of  Cabimas  oil  did  not  change  the 
mean  value  of  cirral  activity  of  the  balanids,  but 
some  animals  became  more  active  and  others  di- 
minished their  activity.  After  3  h  in  clean  sea  water 
most  of  the  balanids  showed  again  normal  cirral 
activity.  After  one  day  recovery,  normal  beat  fre- 
quency were  observed.  By  contrast  Arabian-light 
oil  reduced  cirral  activity  of  the  balanids.  One  day 
after  contamination  recovery  was  hardly  recogniz- 
able. After  a  recovery  time  of  5  days  beat  frequen- 
cy was  the  same  as  before  contamination.  The 
experiments  indicate  that  cirral  beat  frequency  and 
consequently  food  intake  are  inhibited  by  water- 
soluble  crude  oil  components.  (VerNooy-PTT) 
W89-03205 


EFFECT  OF  TEMPERATURE  ON  THE 
CHRONIC  TOXICITY  OF  HYDROTHOL-191 
TO  THE  FATHEAD  MINNOW  (PIMEPHALES 
PROMELAS), 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

A.  E.  Keller,  R.  J.  Dutton,  and  T.  L.  Crisman. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  5,  p  770-775, 
November  1988.  1  fig,  3  tab,  8  ref.  Florida  Dept.  of 
Environmental  Regulation  Grant  WM152. 

Descriptors:  "Water  pollution  effects,  "Tempera- 
ture effects,  "Toxicity,  "Minnow,  "Herbicides, 
"Thermal  stress,  Growth,  Survival,  Bioassays. 

Hydrothol-191  is  the  alkylamine  salt  of  the  herbi- 
cide Endothall  (7-oxabicyclo(2,2,l)heptane-2,3-di- 
carboxylic  acid).  It  is  used  extensively  in  Florida  to 
eliminate  macrophyte  infestations  in  canals  and 
lakes.  In  order  to  provide  chronic  toxicity  data  on 
this  compound,  fathead  minnows  were  used  in  the 
EPA's  subchronic  toxicity  test.  The  effects  of  tem- 
perature on  Hydrothol  toxicity  was  also  studied. 
Groups  of  10  fathead  minnow  were  exposed  in 
water  at  either  15  C  or  25  C.  The  96-h  LC50 
increased  from  393  micrograms/L  at  15  C  to  468 
micro/L  at  25  C.  The  7-d  LC50  increased  from 
233  micro/L  at  15  C  to  304  micro/L  at  25  C. 
These  results  suggest  that  the  fish  were  stressed  by 
the  lower  test  temperatures  even  though  differ- 
ences in  percent  survival  at  the  two  temperatures 
were  not  statistically  significant.  The  Chronic 
Value  (ChV),  roughly  equivalent  to  the  maximum 
allowable  toxicant  concentration,  was  81  micro/L 
Hydrothol  at  25  C.  Chronic  toxicity  values  for 
survival  and  growth  of  fathead  minnows  were  two 
(at  15  C)  to  six  (at  25  C)  times  lower  than  those 
determined  from  acute  tests.  (VerNooy-PTT) 
W 89-03206 


EFFECT  OF  ASSAM  CRUDE  ON  PHOTOSYN- 
THESIS AND  ASSOCIATED  ELECTRON 
TRANSPORT  SYSTEM  IN  ANABAENA  DO- 
LIOLUM, 

North-Eastern  Hill  Univ.,  Shillong  (India).  Dept. 

of  Botany. 

A.  K.  Singh,  and  J.  P.  Gaur. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  5,  p  776-780, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


November  1988.  2  tab,  18  ref. 

Descriptors:  *Water  pollution  effects,  *Crude  oil, 
•Oil  pollution,  'Anabaena,  'Cyanophyta,  *Algae, 
•Toxicity,  Photosynthesis,  Metabolism,  Electron 
transport,  Biochemical  tests. 

Petroleum  oils  have  been  found  to  inhibit  photo- 
synthesis (light-induced  02  evolution  or  14C  incor- 
poration) of  laboratory  cultures  as  well  as  natural 
phytoplankton  populations.  The  influence  of 
Assam  crude  on  the  photosynthetic  02  evolution 
as  well  as  upon  its  electron  transport  system  in 
Anabaena  doliolum,  a  heterocystous  blue-green 
alga  (cyanobacterium),  has  been  examined.  One 
part  of  sterilized  Assam  crude  was  stirred  with  20 
parts  of  sterilized  culture  medium,  and  the  aqueous 
phase  containing  water-soluble  fraction  was  sepa- 
rated. This  solution  was  found  to  have  12.7  mg/L 
oil.  The  alga  was  exposed  to  0-10  mg/L  of  oil. 
Though  lower  concentrations  stimulated  photosyn- 
thetic 02  evolution,  higher  concentrations  were 
always  inhibitory.  The  study  showed  that  the  test 
oil  primarily  acted  upon  photosystem  II  of  the 
photosynthetic  electron  transport.  (VerNooy- 
PTT) 
W89-03207 


DIFLUBENZURON  APPLICATION  TO 
CITRUS  AND  ITS  IMPACT  ON  INVERTE- 
BRATES IN  AN  ADJACENT  POND, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

A.  Ali,  H.  N.  Nigg,  J.  H.  Stamper,  M.  L.  Kok- 

Yokomi,  and  M.  Weaver. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  5,  p  781-790, 

November  1988.  1  fig,  3  tab,  12  ref. 

Descriptors:  'Insecticides,  'Aquatic  animals,  'Pes- 
ticides, 'Invertebrates,  'Diflubenzuron,  'Water 
pollution  effects,  Citrus  fruits,  Ponds,  Population 
density. 

In  the  past  two  decades,  the  insect  growth  regula- 
tor (IGR),  diflubenzuron,  has  shown  excellent  ac- 
tivity against  economically  important  terrestrial  in- 
sects and  is  also  highly  effective  against  aquatic 
dipterans,  such  as  Chaoboridae,  Chironomidae, 
and  Culicidae,  at  field  rates  ranging  from  2.5  to  16 
ppb.  Diflubenzuron,  when  applied  directly  to 
water  for  control  of  aquatic  dipterans,  simulta- 
neously reduces  some  invertebrate  populations  for 
short  periods  of  time.  The  purpose  of  this  study 
was  to  assess  adverse  effects  on  invertebrate  popu- 
lations in  a  pond  in  Florida  located  amid  citrus 
trees  and  receiving  air-drifted  diflubenzuron  from 
surrounding  citrus  areas  commercially  treated  for 
the  control  of  the  citrus  rust  mite.  No  apparent 
adverse  effects  of  diflubenzuron  on  zooplankton 
and  benthic  invertebrates  were  seen  in  an  exposed 
pond  located  amid  the  treatment  area.  The  largest 
residue  of  197  ppt  of  diflubenzuron  in  the  exposed 
pond  occurred  2-days  post-application,  with  levels 
returning  to  trace  amounts  (<  27  ppt)  by  day  14 
post-application.  (VerNooy-PTT) 
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ACUTE  TOXICITY  OF  BINARY  MIXTURES 
OK  FIVE  CATIONS  (CU(2  +  ),  CD(2  +  ),  ZN(2  +  ), 
MG(2  +  ),  AND  K(  +  »  TO  THE  FRESHWATER 
AMPHIPOD  GAMMARUS  LACUSTRIS  (SARS): 
ALTERNATIVE  DESCRIPTIVE  MODELS, 
Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba),  Freshwater  Inst. 
B.  G.  E.  de  March. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  4,  p  625-633,  April 
1988.  2  fig,  3  tab,  38  ref. 

Descriptors:  'Toxicity,  'Heavy  metals,  'Water 
pollution  effects,  'Amphipods,  Aquatic  popula- 
tions, Probit  analysis,  Synergistic  effects,  Bioassay, 
Population  exposure,  Model  studies,  Chemical 
properties,  Copper,  Cadmium,  Zinc,  Magnesium, 
Potassium,  Ions,  Cations. 

The  combined  results  of  10  acute  toxicity  experi- 
ments, each  testing  the  joint  toxicity  of  two  of  the 
ions  Cu(2  +  ),  Cd(2  +  ),  Zn(2  +  ),  Mg(2  +  ),  and 
K(  +  ),   were  examined   in   terms  of  different   re- 


sponse surface  models  that  could  be  used  to  make 
decisions  about  limiting  toxic  components  in  mix- 
tures. The  classical  probit  model  for  simple  similar 
action  described  experimental  results  satisfactorily 
with  a  model  R  squared  of  0.282;  equations  in 
which  probit  (p)  was  described  directly  by  a  linear 
combination  of  toxicant  concentrations  fit  data  sig- 
nificantly better,  with  an  R  squared  of  0.527.  Equa- 
tions with  more  complex  linear  terms  and  appro- 
priate weighting  factors  applied  to  the  residual 
sums  of  squares  yielded  R  squared  values  up  to 
0.931.  Predicted  LC50  values  were  midrange  com- 
pared with  published  values.  Based  on  the  linear 
description  of  the  probit  response,  K  or  Mg  in 
combination  with  either  of  Cu,  Cd,  or  Zn  had 
additive  effects,  the  combinations  Cu  and  Cd,  Cu 
and  Zn,  and  Cd  and  Zn  had  more-than-additive 
effects,  and  Mg  and  K  had  less-than-additive  ef- 
fects. The  relationships  between  the  response  sur- 
faces, other  described  modes  of  joint  action,  the 
toxic  units  model,  and  mixture  toxicity  indices  are 
discussed.  (Author's  abstract) 
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EFFECT  OF  PH  ON  SPECIATION  AND  TOX- 
ICITY OF  ALUMINUM  TO  RAINBOW  TROUT 
(SALMO  GAIRDNERI), 

Alberta  Environment,   Edmonton.  Standards  and 
Approvals  Div. 
S.  Ramamoorthy. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  4,  p  634-642,  April 
1988.  4  fig,  3  tab,  25  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Tox- 
icity, 'Acid  rain  effects,  'Water  pollution  effects, 
'Fish  populations,  'Trout,  'Aluminum,  Chemical 
properties,  Heavy  metals,  Water  treatment,  Floc- 
culation,  Alum  sludge,  Population  exposure,  Mor- 
tality, Stream  biota,  Lethal  limit,  Sludge. 

Alum  (aluminum  sulfate)  is  used  in  many  water 
treatment  plants  as  a  flocculant.  The  resultant  set- 
tled floe  (called  alum  sludge)  may  be  discharged 
into  receiving  waters.  The  effect  of  pH  on  the 
speciation  of  released  aluminum  (Al)  from  fresh 
sludge  and  Al  uptake  and  toxicity  to  fish  in  river 
water  in  the  presence  of  abiotic  substrates  enclosed 
in  dialysis  sacs  is  reported.  Freshly  precipitated 
alum  sludge  holds  Al  effectively  within  a  wide 
range  of  pH  (4.50-10.0);  abiotic  substrates  compete 
with  the  biota  as  represented  by  fish  for  Al.  Fish 
mortalities  observed  could  be  due  to  colloidal  par- 
ticles and  acid-  and  Al-induced  stress  at  pH  4.50,  to 
colloidal  particles  at  pH  6.00,  and  to  high  alkalinity 
at  pH  10.0.  At  pH  7-9,  Al  in  water,  present  essen- 
tially as  filterable  nonexchangeable  Al  (FNEX-A1), 
was  not  lethal  to  fish.  (Author's  abstract) 
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GROWTH,  FECUNDITY,  AND  ENERGY 
STORES  OF  WHITE  SUCKER  (CATOSTOMUS 
COMMERSONI)  FROM  LAKES  CONTAINING 
ELEVATED  LEVELS  OF  COPPER  AND  ZINC, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
K.  R.  Munkittrick,  and  D.  G.  Dixon. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,    Vol.   45,   No.    8,   p    1355-1365, 
August  1988.  2  fig,  8  tab,  64  ref. 

Descriptors:  'Water  pollution  effects,  'Zinc, 
'Copper,  'Heavy  metals,  'Fish  populations, 
'Sucker,  'Fertility,  Metabolism,  Fish  physiology, 
Tissue  analysis,  Nutrition,  Population  exposure, 
Growth,  Fish  behavior,  Water  pollution,  Lakes, 
Spawning. 

White  sucker  (Catostomus  commersoni)  were  col- 
lected from  lakes  with  elevated  levels  of  both 
copper  (13-15  micrograms/L)  and  zinc  (209-253 
micrograms/L)  and  from  control  lakes.  In  all  cases 
the  fish  reached  maturity  between  4  and  6  yr  of 
age,  and  until  6  yr  of  age  there  were  no  differences 
in  length  or  weight  of  fish  collected  from  control 
and  contaminated  lakes.  After  this  age,  fish  from 
contaminated  sites  were  significantly  smaller  and 
shorter  than  those  from  control  sites.  In  addition, 
female  sucker  from  contaminated  lakes  failed  to 
exhibit  significant  increases  in  either  length  or 
weight  after  the  age  of  maturity.  The  fish  from 
contaminated  lakes  also  exhibited  decreases  in  egg 


size  and  fecundity,  no  significant  increases  in  fe- 
cundity with  age,  and  an  increased  incidence  of 
spawning  failure.  The  failure  of  female  fish  to 
grow  significantly  after  maturity,  and  the  de- 
creased energetic  commitment  to  reproduction, 
suggests  that  the  food  base  in  the  contaminated 
lakes  was  limiting  the  performance  of  the  female 
sucker.  These  fish  exhibited  decreased  muscle  lipid 
stores,  decreased  serum  lipid  levels  during  the 
postspawning  period,  and  an  apparent  decrease  in 
visceral  lipid  stores  during  the  autumn.  There  was 
no  effect  of  collection  site  on  body  stores  of  liver 
glycogen,  liver  lipids,  serum  triglycerides,  or  total 
serum  cholesterol.  It  is  known  that  several  major 
food  groups  were  missing  from  the  sediments  of 
contaminated  lakes  and  that  sediments  under  water 
deeper  than  5  m  may  be  incapable  of  supporting 
macroinvertebrates.  Most  of  the  alterations  in 
sucker  growth  and  reproduction  appear  to  be  relat- 
ed to  nutritional  deficiencies  as  a  result  of  the 
chronic  effects  of  elevated  sediment  metals  on  the 
food  base  of  the  sucker.  (Author's  abstract) 
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LONG-TERM  SUBLETHAL  ACID  EXPOSURE 
IN  RAINBOW  TROUT  (SALMO  GAIRDNERI) 
IN  SOFT  WATER:  EFFECTS  ON  ION  EX- 
CHANGES AND  BLOOD  CHEMISTRY, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

C.  Audet,  R.  S.  Munger,  and  C.  M.  Wood. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,    Vol.   45,   No.    8,   p    1387-1398, 
August  1988.  5  fig,  1  tab,  64  ref. 

Descriptors:  'Hydrogen  ion  concentration, 
'Trout,  'Sublethal  effects,  'Acid  rain  effects, 
'Fish  physiology,  'Population  exposure,  'Bio- 
chemistry, Fluctuations,  Sodium,  Acids,  Chlorides, 
Calcium,  Potassium,  Acidic  water. 

Long-term  sublethal  acid  exposure  (3  mo,  pH  4.8) 
in  adult  rainbow  trout  (Salmo  gairdneri)  acclimat- 
ed to  artificial  soft  water  (Ca(2  +  )  =  50,  Na(+)  = 
50,  Cl(-)  =  100  microeq/L)  caused  transient  net 
losses  of  Na(  +  )  and  Cl(-).  Net  flux  rates  of  both 
ions  were  returned  to  control  levels  after  30-52  d 
of  acid  exposure  through  a  new  equilibrium  be- 
tween unidirectional  influx  and  efflux,  where  both 
were  lower  than  control  rates.  K(  +  )  balance  re- 
mained negative  and  Ca(2  +  )  balance  at  zero 
throughout  the  exposure.  No  changes  in  net  acidic 
equivalent  flux  occurred,  indicating  the  absence  of 
acid-base  disturbance,  but  ammonia  excretion  in- 
creased over  time.  Muscle  K(  +  ),  Na(+),  and  Cl(-) 
fell  and  Ca(2  +  )  increased.  Plasma  Na(  +  ),  Cl(-), 
and  osmolality  decreased,  while  plasma  protein, 
glucose,  and  blood  hemoglobin  increased  during 
the  first  few  weeks  of  acid  exposure.  Plasma  K(  +  ) 
and  Ca(2  +  )  did  not  change.  General  stabilization 
of  plasma  parameters  occurred  in  concert  with  the 
stabilization  of  Na(-t-)  and  Cl(-)  flux  rates,  but  no 
recovery  to  control  levels  was  observed  for  any  of 
them.  It  is  concluded  that  despite  this  stabilization 
at  a  new  steady  state,  rainbow  trout  were  physio- 
logically affected  in  a  deleterious  manner  by 
chronic  sublethal  acid  exposure  in  soft  water.  (Au- 
thor's abstract) 
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COPPER      INTOXICATION      IN     CHINOOK 
SALMON    (ONCORHYNCHUS    TSHAWYSTS- 
CHA)   INDUCED  BY  NATURAL  SPRINGWA- 
TER:     EFFECTS     ON     GILL     NA(  +  ),     K(  +  )- 
ATPASE,  AND  PLASMA  GLUCOSE, 
National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
B,  R.  Beckman,  and  W.  S.  Zaugg. 
Canadian  Journal  of  Fisheries  and   Aquatic  Sci- 
ences  CJFSDX,   Vol.   45,    No.    8,   p    1430-1435, 
August  1988.  3  fig,  1  tab,  27  ref. 

Descriptors:  'Salmon,  'Toxicity,  'Copper,  'Water 
pollution  effects,  Population  exposure,  Fish  popu- 
lations, Fish  physiology,  Sodium,  Potassium,  En- 
zymes, Heavy  metals,  Smolt,  Spring  water. 

Chinook  salmon  (Oncorhynchus  tshawytscha)  parr 
and  smolts  were  exposed  to  natural  springwater 
with    an    elevated    copper    concentration.    Gill 
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Na(  +  ),  Na(  +  ),  K(  +  )-ATPase  activity  in  parr  was 
unaffected  by  18  h  of  exposure,  but  significant 
inhibition  was  found  in  smolts.  Under  the  same 
exposure  conditions,  significant  increases  in  hema- 
tocrit and  plasma  glucose  were  found  in  both  parr 
and  smolts.  The  results  suggest  that  only  the 
Na(  +  ),  K(+)-ATPase  enzymr  associated  with 
chloride  cells  in  the  gill  of  smo  :s  susceptible  to 
inhibition  by  copper,  thus  explaining  the  lack  of 
enzyme  inhibition  found  in  parr.  (Author's  ab- 
stract) 
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INFLUENCE  OF  NUTRIENT  ENRICHMENT 
AND  LIGHT  AVAILABILITY  ON  THE  ABUN- 
DANCE OF  AQUATIC  MACROPHYTES  IN 
FLORIDA  STREAMS, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 
Aquaculture. 

D.  E.  Canfield,  and  M.  V.  Hoyer. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,    Vol.    45,    No.    8,    p    1467-1472, 
August  1988.  5  tab,  22  ref. 

Descriptors:  *Stream  biota,  *Macrophytes,  'En- 
richment, 'Shading,  'Water  polution  effects,  *Eu- 
trophication,  'Water  pollution  control,  'Florida, 
'Nutrients,  Riparian  vegetation,  Ecosystems, 
Mathematical  studies,  Statistical  analysis,  Biomass. 

A  survey  of  17  Florida  streams  was  conducted 
between  October  1984  and  August  1986  to  deter- 
mine if  the  abundance  of  macrophytes  was  related 
to  nutrient  enrichment  and  if  nutrient  removal 
could  alleviate  problems.  Macrophyte  standing 
crops  were  not  correlated  with  in-stream  total 
phosphorus  or  total  nitrogen  concentrations. 
Aquatic  macrophytes  contained  less  than  2%  of 
the  annual  nutrient  discharge  in  nearly  all  streams. 
Nutrients  are,  therefore,  not  considered  to  be  the 
primary  factor  regulating  the  abundance  of  aquatic 
macrophytes  in  most  Florida  streams.  Shading  by 
riparian  vegetation  seems  to  be  the  dominant  factor 
controlling  the  location  and  abundance  of  aquatic 
macrophytes.  Statistical  analyses  indicated  that  the 
potential  average  and  maximum  standing  crop  of 
aquatic  macrophytes  in  the  sampled  streams  could 
be  estimated  by  the  equations  log  (SC(avg))  =  1.06 
-  0.026  (%C),  R  squared  =  0.93;  log  (SC(max))  = 
1.54  -  0.014  (%C),  R  squared  =  0.94,  where 
SC(avg)  and  SC(max)  are  the  average  and  maxi- 
mum standing  crop  of  aquatic  macrophytes  (kilo- 
grams fresh  weight  per  square  meter),  respectively, 
and  %C  is  the  percent  canopy  coverage  by  ripari- 
an vegetation.  It  is  concluded  that  nutrient  remov- 
al offers  little  benefit  for  macrophyte  control  in 
these  streams.  (Author's  abstract) 
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COMPARISON  OF  PHOSPHORUS  DYNAM- 
ICS IN  TWO  OKLAHOMA  RESERVOIRS  AND 
A  NATURAL  LAKE  VARYING  IN  ABIOGENIC 
TURBIDITY, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 
For  primary  bibliographic  entry  see  Field  2H. 
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PHYSIOLOGICAL  DISTURBANCES  IN  FISH 
LIVING  IN  COASTAL  WATER  POLLUTED 
WITH  BLEACHED  KRAFT  PULP  MILL  EF- 
FLUENTS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 
logy. 

T.  Andersson,  L.  Forlin,  J.  Hardig,  and  A. 
Larsson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  9,  p  1525-1536,  Sep- 
tember 1988.  9  fig,  3  tab,  53  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Toxicity,  'Pulp  and  paper  industry, 
'Kraft  mills,  'Pulp  wastes,  'Coastal  waters, 
'Bleaching  wastes,  'Fish  physiology,  'Morbidity, 
Water  pollution,  Metabolism,  Effluents,  Enzymes, 
Perch. 

An  extensive  trial  to  examine  physiological  and 
biochemical  changes  in  perch  (Perca  fluviatilis) 
inhabiting   coastal    waters    polluted    by    bleached 


kraft  mill  effluents  (BKME)  has  been  carried  out. 
The  investigations  were  performed  at  four  differ- 
ent times  of  year.  Fish  from  a  reference  site  and 
from  sampling  sites  2,  4.5,  8,  and  10  km  from  the 
discharge  point  were  examined.  Profound  effects 
of  BKME  on  several  fundamental  biochemical  and 
physiological  functions  were  shown.  Typical 
symptoms  in  perch  from  the  polluted  areas  were 
reduced  gonad  growth,  enlarged  liver,  and  very 
strong  induction  of  certain  cytochrome  -450-de- 
pendent  enzyme  activities  in  the  liver.  Elevated 
levels  of  ascorbic  acid  in  liver  tissue  and  abnormal 
carbohydrate  metabolism  reflect  the  effluent's  abil- 
ity to  cause  metabolic  disorders.  Marked  effects  on 
the  white  blood  cell  pattern  indicate  a  demand  for 
oxygen  by  certain  tissues  was  increased  and  that 
gill  function  was  impaired,  respectively.  The  toxic 
effects  were  most  pronounced  in  fish  living  up  to 
4.5  km  from  the  discharge  point,  but  some  disturb- 
ances (e.g.  cytochrome  P-450  induction,  reduced 
gonad  size,  and  hematological  alterations)  were 
observed  in  fish  caught  as  far  as  8-10  km  from  the 
kraft  bleach  plant.  (Author's  abstract) 
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EFFECTS  OF  ALUMINUM  AND  LOW  PH  ON 
NET  ION  FLUXES  AND  ION  BALANCE  IN 
THE  BROOK  TROUT  (SALVELINUS  FONTIN- 
ALIS), 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

C.  E.  Booth,  D.  G.  McDonald,  B.  P.  Simons,  and 
C.  M.  Wood. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  9,  p  1563-1574,  Sep- 
tember 1988.  7  fig,  2  tab,  46  ref.  Electric  Power 
research  Institute  Contract  RP-2346-01. 

Descriptors:  'Aluminum,  'Acidic  water,  'Trout, 
'Acid  rain  effects,  'Hydrogen  ion  concentration, 
'Water  pollution  effects,  Metabolism,  Fish  physiol- 
ogy, Morbidity,  Mortality,  Population  exposure, 
Bioaccumulation,  Cations,  Calcium,  Sodium, 
Chlorides. 

Adult  brook  trout  (Salvelinus  fontinalis)  were  ex- 
posed for  up  to  11  d  to  one  of  a  matrix  of  18  Al, 
low  pH,  and  Ca(2  +  )  combinations,  chosen  as  rep- 
resentative of  acidified  softwater  environments  in 
the  wild.  Reduction  in  water  pH  led  to  pH-de- 
pendent  net  losses  of  Na(  +  )  and  Cl(-)  exacerbated 
by  the  presence  of  Al  in  the  water  and  reduced  by 
elevating  Ca(2  +  ).  Any  animal  losing  more  than 
4%  of  its  total  body  Na(  + )  over  the  first  24  h  of 
Al  exposure  had  a  greater  than  90%  likelihood  of 
eventual  mortality.  Na(  +  )  losses  arose  from  inhibi- 
tion of  influx  and  stimulation  of  efflux.  The  inhibi- 
tion was  persistent  and  pH-dependent.  Addition  of 
Al  to  acidified  water  had  a  slight  further  inhibitory 
effect  on  Na(  +  )  influx  and  a  large  stimulatory 
effect  on  efflux.  The  latter  was  dependent  on  Al 
concentration,  was  the  main  cause  of  initial  ion 
losses  and  mortality,  and  declined  with  time  in 
surviving  animals.  All  Al-exposed  fish  accumulat- 
ed Al  on  their  gills,  but  this  was  apparently  mainly 
surface  or  subsurface  bound,  since  no  internal  Al 
(plasma  or  liver)  could  be  detected.  Nonsurviving 
fish  had  substantially  higher  gill  Al  levels  than 
survivors.  (See  W89-03236  thru  W89-03243)  (Au- 
thor's abstract) 
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BLOOD  GASES,  ACID-BASE  STATUS,  IONS, 
AND  HEMATOLOGY  IN  ADULT  BROOK 
TROUT  (SALVELINUS  FONTINALIS)  UNDER 
ACID/ ALUMINUM  EXPOSURE, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 
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Descriptors:  'Trout,  'Acid  rain  effects,  'Water 
pollution  effects,  'Acidic  water,  'Aluminum,  Ca- 
tions, Hydrogen  ion  concentration,  Biochemistry, 
Blood,  Toxicity,  Gases,  Tissue  analysis,  Morbidity, 
Fish  physiology,  Physiology,  Population  exposure, 
Mortality. 


The  relative  importance  of  ionoregulatory  and  res- 
piratory disturbances  in  brook  trout  (Salvelinus 
fontinalis)  under  acid/Al  stress  in  soft  water  is 
dependent  upon  water  pH  and  Ca(2  +  )  levels. 
Trout  acclimated  to  Ca(2  +  )  =  25  or  400  microe- 
quiv/L  were  fitted  with  arterial  catheters  and  ex- 
posed to  acid/Al  for  10  d  under  flow-through 
conditions.  Parameters  monitored  included  arterial 
blood  pH  (pHa),  Pa(02),  Pa(C02),  HC03(-),  delta 
H(  +  )m,  Na(  +  ),  Cl(-),  K(  +  ),  Ca(2  +  ),  protein,  lac- 
tate, glucose,  hemoglobin,  and  hematocrit.  Expo- 
sure to  pH  =  4.8  (no  Al)  at  Ca(2  +  )  =  25  micro- 
mols/L  caused  no  mortality  and  negligible  physio- 
logical disturbances.  Addition  of  Al  (333  micro- 
grams/L  or  12.3  micromols/L)  results  in  >  80% 
mortality  (LT50  =  39.0  h)  preceded  by  a  marked 
decrease  of  plasma  Na(  +  )  and  Cl(-),  a  moderate 
disturbance  of  blood  gases,  but  no  acidosis.  At 
higher  Ca(2  +  )  (400  microequiv/L),  this  same  ex- 
posure (pH  =  4.8,  Al  =  333  micrograms/L) 
caused  similar  mortality  (LT50  =  38.5  h)  but 
smaller  ionic  disturbances,  much  larger  decreases 
in  blood  02,  increases  in  blood  C02,  and  respirato- 
ry acidosis.  Exposure  to  pH  =  4.4  (no  Al)  at 
Ca(2  +  )  =  25  microequiv/L  caused  60%  mortality 
(LT50  =  170.0)  preceded  by  marked  ionic  disturb- 
ances and  metabolic  acidosis,  but  little  change  in 
blood  gases.  Addition  of  Al  (333  micrograms/L) 
increased  mortality  to  >  80%  (LT50  =  78.2  h) 
with  smaller  ionic  but  greater  respiratory  disturb- 
ances. (See  also  W89-03235)  (Author's  abstract) 
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Brook  trout  (Salvenlinus  fontinalis)  adapt  to  chron- 
ic sublethal  acid/Al  stress.  The  accompanying  ac- 
climation confers  greater  resistance  to  short-term 
increases  in  Al  and  acidity.  Adult  trout  were  ex- 
posed in  flowing  soft  water  to  eight  combinations 
of  pH  (6.5,  5.2)  times  Ca(2  +  )  (25,  400  microequiv/ 
L)  times  Al  (0,  75,  150  micrograms/L  =  0,  2.8,  5.6 
micromol/L).  After  10  wk,  blood  sampling  by 
caudal  puncture  revealed  no  significant  variations 
in  osmolality,  plasma  protein,  or  hemoglobin  and 
only  minor  differences  (<  or  =  15%)  in  plasma 
Na(  +  )  and  Cl(-).  Overall,  most  electrolytes  were 
higher  in  fish  exposed  to  higher  water  Al  and/or 
Ca(2  +  );  only  plasma  Ca(2  +  )  was  directly  de- 
pressed by  low  pH.  Hematocrit  was  raised  by  both 
low  pH  and  elevated  Al.  When  trout  naive  to  both 
acid  and  Al  were  challenged  with  pH  =  4.8,  Al  = 
333  micrograms/L  under  flow-through  conditions, 
there  were  large  negative  whole-body  Na(  +  ) 
fluxes  and  marked  depressions  of  plasma  Na(+) 
and  Cl(-),  hemoconcentration,  an  substantial  mor- 
tality over  48  h.  Prior  exposure  for  10  wk  to  pH  = 
5.2  plus  either  75  or  150  micrograms  Al/L  pre- 
vented mortality  and  ameliorated  or  abolished 
these  effects  through  a  more  rapid  recovery  of  net 
Na(  +  )  balance.  Prior  exposure  to  pH  =  5.2  alone 
ameliorated  these  effects  only  slightly.  (See  also 
W89-03235)  (Author's  abstract) 
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Brook  trout  (Salvelinus  fontinalis)  exposed  for  10 
wk  t  sublethal  acid  (pH  =  5.2)  plus  Al  (150 
micrograms/L)  in  flowing  soft  water  (Ca(2  +  )  = 
25  microequiv/L)  did  not  exhibit  chronic  respira- 
tory disturbance  or  elevated  stress  indices,  as  re- 
vealed by  sampling  of  arterial  blood  gases,  acid- 
base  status,  glucose,  and  Cortisol  via  an  indwelling 
catheter.  Acclimation  occurred,  which  prevented 
mortality  and  greatly  attenuated  the  disturbances 
of  respiratory,  acid-base,  and  stress  parameters  nor- 
mally seen  upon  challenge  with  more  sever  acid 
(pH  =  4.8)  plus  Al  conditions  (333  micrograms/L) 
for  3  d.  Ionoregulatory,  fluid  volume,  and  hemato- 
logical disturbances  were  similarly  reduced. 
Higher  water  Ca(2  +  )  (400  microequiv/L)  slightly 
delayed  but  did  not  prevent  this  suite  of  toxic 
responses  in  naive  fish.  These  disturbances  did  not 
occur  in  naive  fish  challenged  with  acid  alone  (pH 
=  4.8).  However,  long-term  adaptation  to  acid 
alone  (pH  =  5.2)  resulted  in  elevated  glucose  and 
Cortisol  levels  and  offered  no  protection  against 
the  more  severe  acid  plus  Al  challenge.  Thus  the 
acclimation  was  to  Al  rather  than  to  acidity  itself, 
and  low  levels  of  Al  may  be  beneficial  to  fish 
under  chronic  acid  stress.  (Author's  abstract) 
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I  his  study  examined  the  effects  of  prolonged  expo- 
sure (>  or  =  10  wk)  to  low  Ca(2  +  )  (25  versus 
400  microequiv/L),  low  pH  (pH  5.2  versus  6.5) 
with  and  without  Al  (150  micrograms/L)  on 
Na(  i  )  uptake  in  adult  brook  trout  (Salvelinus  fon- 
tinalis). Na(  +  )  uptake  (J  sub  in  (Na(-t-)))  was 
assessed  by  measuring  radiotracer  disappearance 
from  the  medium  at  ambient  Na(  +  )  (79  microe- 
quiv/L) and  in  response  to  acute  increases  in  ambi- 
ent Na(  t- ).  The  relationship  between  J  sub  in 
(Na(  +  ))  and  concentration  of  Na(  +  )  was  best 
described  by  a  linear  model  with  the  slope  of  the 
line  a  measure  of  transport  activity.  Transport  ac- 
tivity increased  as  a  result  of  prolonged  low 
Ca(2  +  )  exposure  at  pH  6.5,  but  declined  in  fish 
maintained  at  pH  5.2.  These  fish  showed  no  com- 
pensation in  response  to  low  pH;  there  was  no 
recovery  in  transport  activity  when  pH  was  acute- 
ly raised  to  6.5,  and  lower  pH's  further  inhibited 
uptake  In  contrast,  the  Na(  +  )  transport  activity  of 
fish  maintained  at  pH  5.2  and  150  micrograms  Al/ 
I  was  significantly  greater  than  that  of  fish  accli- 
mated to  pH  5.2  alone  and  greater  than  pH  6.5 
controls.  This  indicates  that  Al  exposure  induced  a 
compensatory  mechanism  in  the  gills  that  was  not 
seen  with  low  pH  exposure  alone.  (See  also  W89- 
03235)  (Author's  abstract) 
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Brook  trout  (Salvelinus  fontinalis)  (acclimated  to 
pH  =  6.5,  Ca(2  +  )  =  400  microequiv/L),  when 
exposed  to  acid  (pH  =  4.8,  Ca(2  +  )  =  400  microe- 
quiv/L) and  Al  (333  micrograms/L),  responded 
with  a  twofold  increase  in  ventilation  volume 
within  the  first  4  h  of  the  challenge  period  (100  h). 
Increased  ventilation  stroke  volume  accounted  for 
most  of  the  change  in  ventilatory  response;  rate 
increased  slightly.  Although  ventilation  volume  re- 
turned to  prechallenge  values  by  6  h,  coughing 
(flow  reversal)  and  increased  mucus  production  at 
the  gills  were  notable  throughout  the  challenge 
period.  There  were  no  significant  changes  in 
oxygen  consumption  or  Pa  sub  02,  but  hemoglobin 
oxygen  content  (micromoles  per  gram  of  hemoglo- 
bin) decreased  by  20%.  Arterial  pH  decreased  as  a 
result  of  both  respiratory  and  metabolic  disturb- 
ances. Exposure  to  acid  (pH  =  4.8,  Ca(2  +  )  =  400 
microequiv/L)  in  the  absence  of  Al  resulted  in 
similar  initial  changes  in  ventilation  and  blood 
acid-base  status;  however,  ventilation  remained 
elevated  above  the  prechallenge  values  throughout 
the  experiment  (24  h).  The  transient  increase  and 
subsequent  return  of  ventilation  to  prechallenge 
levels  in  the  acid/Al-exposed  fish  suggests  that  Al 
interfered  with  the  mechanism  controlling  the  ven- 
tilatory response.  (See  also  W89-03235)  (Author's 
abstract) 
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Adult  brook  trout  (Salvelinus  fontinalis)  were  ex- 
posed to  concentrations  of  acid,  Al,  and  Ca  repre- 
sentative of  acidic  and  acid-sensitive  surface 
waters.  At  low  pH  (4.42-5.03),  survival  and  growth 
were  reduced  by  elevated  Al  concentrations  (486 
micrograms/L)  and  low  Ca  concentrations  (0.5 
mg/L).  Fecundity  (number  of  eggs  per  female) 
was  reduced  by  exposure  to  some  treatment  com- 
binations, but  this  effect  was  mediated  through 
reduced  growth;  number  of  eggs  per  unit  body 
weight  was  not  related  to  treatment.  Viability  of 
eggs  from  all  parental  exposures  was  high  when 
incubated  in  neutral  water.  In  spite  of  this  high 
viability,  eggs  from  parents  exposed  to  low  Ca 
concentrations  showed  greater  mortality  when  in- 
cubated in  the  parental  exposure  conditions  than 
did  eggs  from  unexposed  parents.  Although  the 
potential  for  such  'carryover  effects'  cannot  be 
discounted,  it  is  concluded  that  impairment  of  egg 
production  is  not  a  likely  mechanism  for  loss  of 
brook  trout  populations  from  acidic  surface  waters. 
(See  also  W89-03235)  (Author's  abstract) 
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Adult  brook  trout  (Salvelinus  fontinalis)  were  ex- 
posed for  193  d  (previtellogenesis  to  spawning)  to 
six  combinations  of  acid,  Al,  and  low  Ca.  Survival 
and  growth  were  reduced  by  low  pH  combined 
with  low  Ca  concentrations.  After  41  d  of  expo- 
sure, fish  in  all  low  pH  exposures  showed  de- 
pressed plasma  osmolality  and  Na  concentrations, 
but  by  day  97  this  apparent  osmoregulatory  stress 
was  compensated  for  in  all  but  the  most  severe 
treatment  (pH  4,97,  47  micrograms  inorganic  Al/ 
L,  0.5  mg  Ca/L).  At  the  observed  peak  of  yoking 
(day  147),  fish  exposed  to  this  treatment  also  had 
mean  concentrations  of  plasma  estradiol,  vitello- 
genin, and  Ca  of  only  half  control  values.  Fecundi- 
ty (eggs  per  female)  was  significantly  reduced  as 
well,  but  this  reduction  was  due  in  part  to  de- 
creased growth.  Despite  these  abnormalities  in  ion- 
oregulatory and  reproductive  physiology,  fish  in 
all  treatment  conditions  produced  mature  eggs. 
Among  fish  in  stressful  conditions,  individual  vari- 
ation in  growth  and  physiological  parameters  ap- 
peared to  be  correlated  with  osmoregulatory 
status.  It  is  hypothesized  that  the  suite  of  physio- 
logical disturbances  observed  are  linked  to  osmore- 
gulatory impairment.  (See  also  W89-03235)  (Au- 
thor's abstract) 
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Adult  brook  trout  (Salvelinus  fontinalis)  were  ex- 
posed for  147  d  to  three  different  combinations  of 
acid  and  Al  in  soft  water  (2  mg  Ca/L).  Samples  of 
gill  tissue  from  each  of  the  three  exposure  condi- 
tions (pH  6.64  +  0  micrograms  Al/L,  pH  4.91  + 
4.3  micrograms  Al/L,  and  pH  4.45  +  393  micro- 
grams Al/L)  were  examined  by  light  microscopy 
using  high-resolution  techniques  and  morphome- 
tric  analysis.  As  compared  with  fish  in  control 
conditions  (pH  6.64  4-  0  micrograms  Al/L),  expo- 
sure to  pH  4.91  without  Al  significantly  increased 
volume  density  of  lamellar  chloride  cells.  Low  pH 
and  elevated  Al  (pH  4.45  +  393  micrograms  Al/ 
L)  resulted  in  increased  diffusion  distance,  white 
blood  cell  infiltration  of  the  lymphatic  space  of  the 
gill  tissue  (an  indicator  of  tissue  damage),  and  a 
dramatic  increase  in  lamellar  dense  cells.  These 
results  are  consistent  with  the  physiological  data 
that  show  ionoregulatory  stress  and  decreased  res- 
piratory efficiency  as  typical  responses  of  brook 
trout  exposed  to  low  pH  and  combinations  of  low 
pH  and  elevated  Al.  (See  also  W89-03235)  (Au- 
thor's abstract) 


122 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


W89-03243 


EFFECT  OF  PH  ON  IRON  AND  MANGANESE 
UPTAKE  BY  A  GREEN  ALGA, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

R.  C.  Schenck,  A.  Tessier,  and  P.  G.  C.  Campbell. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  4,  Part  1,  p  538-550,  July  1988.  9  fig,  2  tab,  59 

ref. 

Descriptors:  "Hydrogen  ion  concentration, 
*Algae,  *Iron,  "Manganese,  "Acid  rain  effects, 
•Acidity,  "Acidic  water,  "Chlorphyta,  "Phyto- 
plankton,  Heavy  metals,  Trace  metals,  Essential 
nutrients. 

Experiments  were  conducted  with  Mn54  and  Fe59 
in  buffered  synthetic  solutions  to  determine  the 
short-term  uptake  of  manganese  and  iron  by  the 
green  alga  Chlamydomonas  variabilis  as  a  function 
of  pH  and  metal  concentration.  Over  the  pH  range 
7  to  5,  the  adsorption  of  Fe(2)  and  Mn(  +  2)  onto 
the  cell  surface  was  independent  of  pH,  but  the 
fluxes  of  metals  into  the  cells  decreased  2-2.5  times 
for  each  unit  decrease  in  pH.  Thus  increasing 
acidity  decreased  metal  uptake  and,  by  inference, 
the  effects  of  the  metals  on  the  cell.  The  uptake  of 
Fe(  +  2)  and  Fe(  +  3)  at  the  same  external  concen- 
tration (0.1  microM)  were  also  compared  under 
conditions  where  all  the  metal  was  dissolved  (pH 
5).  The  uptake  rates  were  nearly  identical,  even 
though  the  ratio  Fe(  +  2):Fe(  +  3)  was  about 
1,000,000.  The  measured  fluxes  of  Fe(  +  3)  into  an 
algal  cell  were  10,000  times  greater  than  the  calcu- 
lated diffusive  flux  of  Fe(  +  3)  to  the  cell  surface. 
The  results  indicate  that  the  uptake  of  Fe(  +  3) 
involves  transport  to  the  cell  surface  of  hydroxy- 
Fe(  +  3)  species  that  are  in  rapid  protolytic  equilib- 
rium with  each  other  and  with  the  free  hydrated 
ferric  iron.  (Author's  abstract) 
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dioisotopes, "Lakes,  The  Netherlands,  Daphnia, 
Bosmina,  Copepods,  Bioassay,  Tracers,  Sublethal 
effects,  Consumption. 

The  effects  of  cadmium  in  the  ambient  medium  on 
the  assimilation  and  consumption  rates  of  lake  zoo- 
plankton  were  studied  in  the  laboratory  employing 
the  C-14  technique.  Dominant  species  of  the  crus- 
tacean zooplankton  from  Lake  Vechten  and  Oos- 
drecht  Lakes  were  exposed  to  cadmium  concentra- 
tions ranging  from  0.010  to  0.100  ppm  cadmium  for 
20  and  48  hours.  The  inhibitory  effects  of  cadmium 
on  the  feeding  efficiency  were  more  obvious  after 
48  hours  than  after  20  hours.  In  both  the  lakes, 
Daphnia  sp.  seemed  to  be  the  most  affected  clado- 
ceran.  This  was  substantiated  by  a  significant  de- 
crease in  the  assimilation  efficiencies  for  this  spe- 
cies in  Lake  Vechten.  This  strong  decrease  ap- 
peared to  be  caused  by  a  greater  decline  in  the 
assimilation  rates  than  in  those  of  the  consumption. 
This  suggests  that  besides  the  adverse  effect  of 
cadmium  exposure  on  filtering  mechanism,  activity 
of  the  assimilatory  enzymes  and  absorption  of  food 
in  the  gut  may  be  retarded  too.  Like  Daphnia  sp., 
Bosmina  sp.  was  also  sensitive  to  cadmium.  The 
copepods  were  relatively  much  less  affected.  Con- 
sumption and  assimilation  efficiencies  appear  to  be 
quick  and  useful  measures  of  studying  the  toxic 
effects  of  cadmium.  (See  also  W89-03289)  (Miller- 
PTT) 
W89-03288 


EFFECTS  OF  CADMIUM  ON  CONSUMPTION, 
ASSIMILATION     AND     BIOCHEMICAL     PA- 


RAMETERS OF  DAPHNIA  MAGNA:  POSSI- 
BLE IMPLICATIONS  FOR  REPRODUCTION, 

Utrecht  Rijksuniversiteit  (Netherlands). 

C.  W.  M.  Bodar,  I.  vanderSluis,  P.  A.  Voogt,  and 

D.  I.  Zandee. 

Comparative  Biochemistry  and  Physiology  (C) 
CBPCEE,  Vol.  90,  No.  2,  p  341-346,  1988.  3  tab, 
27  ref. 

Descriptors:  "Cadmium,  "Daphnia,  "Toxicity, 
"Water  pollution  effects,  Assimilative  capacity, 
Lipids,  Proteins,  Crustaceans,  Reproduction,  Gly- 
cogen, Heavy  metals,  Consumption,  Sublethal  ef- 
fects, Assimilation. 

Indirect  toxic  effects  of  the  heavy  metal  cadmium 
on  the  reproduction  of  D.  magna  are  reported.  For 
this,  consumption  and  assimilation  rates  were 
measured  at  different  sublethal  concentrations  of 
cadmium.  In  addition,  the  effects  of  cadmium  ex- 
posure on  the  levels  of  glycogen,  protein  and  vari- 
ous lipid-classes  were  studied.  Results  were  dis- 
cussed in  relation  to  data  of  a  previous  study.  The 
consumption  and  assimilation  experiments  indicat- 
ed a  drastic  effect  of  cadmium  on  the  consumption 
rates  of  D.  magna.  At  5.0  ppb  cadmium,  the  con- 
sumption rates  of  14-day  old  daphnids  were  only 
40%  of  controls.  Assimilation  rates  of  cadmium- 
exposed  animals  were  depressed  as  well,  but  this 
might  be  due  only  to  the  reduced  consumption.  In 
this  study,  glycogen  was  the  only  component  that 
decreased  constantly  with  increasing  cadmium 
concentrations  at  all  exposure  times.  Due  to  cadmi- 
um, the  food  uptake  rate  of  D.  magna  was  reduced, 
resulting  in  lower  body  weights.  The  stressed 
animal  starts  to  deplete  glycogen  reserves  first  of 
all,  probably  followed  by  the  lipid  and  finally  the 
protein  supplies.  In  the  consumption,  assimilation 
and  biochemical  experiments  of  the  present  study, 
adult  body  weights  were  reduced  under  cadmium 
stress.  So  apparently  at  the  cost  of  their  own  health 
and  viability,  females  of  D.  magna  are  capable  of 
increasing  or  at  least  limiting  the  loss  of  the  repro- 
ductive biomass.  At  concentrations  above  5.0  ppb 
cadmium,  daphnids  will  fail  to  cope  with  the  lack 
of  nutrients  and  reproduction  will  be  affected  neg- 
atively as  well.  (See  also  W89-03288)  (Miller-PTT) 
W89-03289 


ly  more  important  but  experimentally  less  accessi- 
ble earthworms.  (Miller-PTT) 
W89-03290 

CHRONIC  EFFECTS  OF  CU  ON  REPRODUC- 
TION OF  POLYPEDILUM  NUBIFER  (CHIR- 
ONOMIDAE)  THROUGH  WATER  AND  FOOD, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

S.  Hatakeyama. 

Ecotoxicology       and       Environmental        Safety 

EESADV,  Vol.  16,  No.  1,  p  1-10,  August  1988.  4 

fig,  3  tab,  14  ref. 

Descriptors:  "Water  pollution  effects,  "Reproduc- 
tion, "Sublethal  effects,  "Toxicity,  "Copper, 
"Midges,  Eggs,  Hatching,  Food  chains,  Bioassay, 
Heavy  metals,  Mortality. 

The  effects  of  copper  on  the  reproduction  of  Poly- 
pedilum  nubifer  (chironomid)  through  water  and 
food  were  examined  in  a  flowthrough  aquarium  by 
copper  exposure  from  the  egg  stage.  The  emer- 
gence success  decreased  to  74,  38,  16  and  2%  of 
the  control  at  10,  20,  30  and  40  microgram  copper/ 
liter,  respectively.  However,  the  oviposition  suc- 
cess (number  of  egg  clusters/female)  remained  at 
64%  of  the  control  value  even  at  30  microgram 
copper/liter.  From  these  results  and  the  acute  tox- 
icity tests,  it  is  suggested  that  a  decrease  in  emer- 
gence success  was  caused  mainly  by  mortality  in 
the  early  instar  stage,  when  copper  sensitivity  is 
high.  There  were  no  significant  effects  of  copper 
on  the  emergence  success,  oviposition  success  and 
hatchability  of  the  oviposited  eggs  in  the  midge 
which  had  been  given  food  contaminated  with 
about  330  microg  copper/g  (dry  weight).  Howev- 
er, emergence  success  and  hatchability  of  the  ovi- 
posted  eggs  decreased  to  30  and  40%  of  the  con- 
trol in  the  midge  which  had  been  fed  food  accumu- 
lating 1770  microgram  copper/g,  although  the  ovi- 
position success  was  not  impaired  compared  to  the 
control.  Emergence  did  not  occur  from  the  aquaria 
in  which  midges  were  fed  food  accumulating  5200 
microgram  copper/g.  (Author's  abstract) 
W89-03296 


IMPAIRMENT  OF  MOBILITY  AND  DEVEL- 
OPMENT IN  FRESHWATER  SNAILS  (PHYSA 
FONTINALIS  AND  LYMNAEA  STAGNALIS) 
CAUSED  BY  HERBICIDES, 

Gesamthochschule  Kassel  (Germany,  F.R.).  Fach- 

bereich  19  -  Biologie,  Chemie. 

G.  J.  Kosanke,  W.  W.  Schwipper,  and  T.  W. 

Beneke. 

Comparative    Biochemistry    and    Physiology    (C) 

CBPCEE,  Vol.  90,  No.  2,  p  373-379,  1988.  6  fig,  1 

tab,  16  ref. 

Descriptors:  "Snails,  "Herbicides,  "Toxicity, 
"Animal  behavior,  "Water  pollution  effects,  Mobil- 
ity, Worms,  Reproduction,  Sublethal  effects, 
Chlorpropham. 

The  present  study  attempts  to  demonstrate  that:  (1) 
adult  freshwater  snails  and  earthworms  are  able  to 
take  up  and  concentrate  herbicidal  compounds,  (2) 
if  the  force  development  in  their  muscle  systems  is 
partially  inhibited  by  such  substances,  the  mobility 
of  intact  specimen  should  be  reduced,  and  (3) 
developing  and  embryonic  stages  are  involved  in 
the  toxic  effects  involved  and  where  are  they 
affected.  The  pulmonate  freshwater  snails  Physa 
and  Lymnaea  and  the  earthworms  Eisenia  and 
Lumbricus  can  take  up  and  concentrate  a  carba- 
mate herbicide  (chlorpropham).  The  mobility  of 
freshwater  snails  was  diminished  in  the  presence  of 
herbicides  chlorpropham,  cycloate,  pentachlor  and 
chloroxurone.  The  egg-assemblies  of  Lymnaea 
stagnalis  turned  out  to  be  suitable  objects  for  test- 
ing the  influences  of  herbicides  upon  embryonic 
development.  In  the  presence  of  chlorpropham, 
chloroxurone,  cycloate,  propanil,  simazine  and  ter- 
butryne,  all  applied  in  concentrations  lower  than  in 
practical  use,  the  period  of  egg-maturing  was  de- 
layed and  the  total  number  of  dead  embryos  in- 
creased. Developing  snail  eggs  were  very  sensitive 
towards  triazine  herbicides.  Similar  herbicidal-in- 
duced  effects  suggested  that  the  developing  stages 
of  snail  embryos  may  be  suitable  for  the  ecological- 


REVIEW  OF  ENVIRONMENTAL  TOXICITY 
OF  QUATERNARY  AMMONIUM  HALIDES, 

International  Scholars  for  Environmental  Studies, 

107    Canner    Street,    New    Haven,    Connecticut 

06511. 

J.  C.  Cooper. 

Ecotoxicology       and       Environmental       Safety 

EESADV,  Vol.  16,  No.  1,  p  65-71,  August  1988.  5 

tab,  15  ref. 

Descriptors:  "Toxicity,  "Reviews,  "Quaternary 
ammonium  compounds,  "Water  pollution  effects, 
"Industrial  wastes,  Plant  growth,  Fish,  Inverte- 
brates, Bacteria,  Water  pollution,  Structure-activi- 
ty relationships,  Chemical  structure. 

All  available  information  on  the  environmental 
toxicity  of  quaternary  ammonium  compounds  is 
summarized.  Ten-minute  contact  kills  of  bacteria 
occur  at  50-333  mg/liter.  These  chemicals  are 
acutely  toxic  at  approximately  1  mg/liter  to  inver- 
tebrates and  fish  and  toxicity  is  occasionally  as  low 
as  0.1  mg/liter;  no-effect  levels  are  generally  10 
times  lower  than  LC50  values.  Toxicity  to  inverte- 
brates and  fish  appears  to  be  relatively  independent 
structure;  the  compounds  studied,  which  have  a 
large  variety  of  structures,  are  all  toxic  at  approxi- 
mately the  same  order  of  magnitude.  The  quater- 
nary ammonium  compounds  tested  inhibited  plant 
growth  at  3-5  mg/liter.  Predictions  of  toxicity  to 
quaternary  are  made  based  on  knowledge  of  struc- 
ture-activity relationships.  (Author's  abstract) 
W89-03298 


ASBESTOS-CONTAMINATED  DRINKING 

WATER:  ITS  IMPACT  ON  HOUSEHOLD  AIR, 
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worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5B. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
SUGAR  MAPLE  SEEDLING  ROOT  GROWTH, 

State  Univ.  of  New  York,  Syracuse.  Coll.  of  Envi- 
ronmental Science  and  Forestry. 
C.  D.  Dustin,  and  D.  J.  Raynal. 
Environmental       and       Experimental       Botany 
EEBODM,  Vol.  28,  No.  3,  p  207-213,  1988.  7  tab, 
21  ref. 

Descriptors:  *Acid  rain  effects,  'Water  pollution 
effects,  'Maple  trees,  *Acid  rain,  Simulated  rain- 
fall, Seedlings,  Plant  growth,  Roots,  Hydrogen  ion 
concentration. 

Based  on  studies  of  seedling  microhabitats  in  the 
field,  laboratory  experiments  were  conducted  to 
determine  the  effects  of  brief  pulses  of  simulated 
acid  rain  on  sugar  maple  seedling  root  growth. 
Radicle  elongation  following  seed  germination  was 
reduced  at  pH  3.0  one  day  after  germination,  but 
not  after  three  days  or  more.  After  7  days  of 
growth,  seedlings  exposed  to  pH  3.0  showed  sig- 
nificant reduction  in  growth  of  root  hairs  com- 
pared to  those  exposed  to  pH  4.0  rain;  however,  no 
significant  differences  in  radicle  and  root  hair 
growth  were  found  10  days  after  seed  germination. 
The  growth  of  the  primary  and  secondary  roots 
was  not  affected  by  exposure  to  simulated  acid  rain 
of  pH  3.0.  Evaluation  of  the  findings  in  relation  to 
natural  conditions  indicates  that  generally  no 
direct  adverse  effects  on  sugar  maple  seedling 
growth  are  expected.  (Author's  abstract) 
W89-03300 


RESULTS  OF  A  SHORT-TERM  TOXICITY 
STUDY  FOR  THREE  ORGANIC  CHEMICALS 
FOUND  IN  NIAGARA  RIVER  DRINKING 
WATER, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). Environmental  and  Occupational  Toxicology 
Div. 

E.  Komsta,  I.  Chu,  V.  E.  Secours,  V.  E.  Valli,  and 
D.  C.  Villeneuve. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  4,  p  515-522, 
October  1988.  3  tab,  10  ref. 

Descriptors:  'Organic  compounds,  'Toxicity,  'Ni- 
agara River,  'Drinking  water,  'Water  pollution 
effects,  'Trace  levels,  Lakes,  Rivers,  Lake  Ontario, 
Sublethal  effects,  Rats,  Enzymes. 

To  assess  the  potential  adverse  effects  in  humans 
associated  with  the  ingestion  of  trace  chemicals 
found  in  the  Niagara  River  and  Lake  Ontario, 
short-term  toxicity  studies  (4  weeks)  on  dibromo- 
methane,  hexanal,  and  tetrahydrofuran  in  the  rat 
were  carried  out.  Data  indicated  that  administra- 
tion of  the  three  chemicals  via  drinking  water  up 
to  1000  mg/L  produced  no  overt  toxic  effects. 
Although  treatment-related  morphological 
changes  were  observed  in  the  highest  dose  groups; 
these  were  considered  to  be  mild  and  adaptive  in 
nature,  and  could  not  be  related  to  any  functional 
changes.  The  only  biochemical  parameter  affected 
by  treatment  was  the  reduced  lactic  dehydrogen- 
ase activity  in  hexanal  and  dibromomethane  treat- 
ed female  rats.  However,  the  biological  signifi- 
cance of  this  change  is  uncertain.  THe  growth  rate 
and  hematological  parameter  were  not  affected. 
Since  the  levels  of  the  three  chemicals  in  Niagra 
drinking  water  are  reported  to  be  0.2  to  0.8 
microg/L  which  is  1/1000  of  the  concentration  of 
the  lowest  dosing  solution  (1  mg/L)  given  to  the 
test  animals,  the  data  indicate  that  there  exists  at 
least  a  1000  fold  concentration  factor  between  the 
levels  of  chemicals  found  in  the  Niagra  drinking 
water  and  the  levels  that  did  not  produce  signifi- 
cant biological  effects  in  the  rats.  (Miller-PTT) 
W89-O3310 


CHRONIC  EFFECTS  OF  CONTAMINATED 
SEDIMENT  ON  DAPHNIA  MAGNA  AND 
CHIRONOMUS  TENTANS, 

Corvallis  Environmental  Research  Lab.,  OR. 
A.  V.  Nebeker,  S.  T.  Onjukka,  and  M.  A.  Cairns. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  4,  p  574-581, 
October  1988.  Stab,  10  ref. 

Descriptors:  'Daphnia,  'Midges,  'Water  pollution, 
'Water   pollution   effects,   'Sediments,   'Toxicity, 


Superfund    sites,    Soil    contamination,    Bioassay, 
Copper,  Mine  wastes. 

Chronic  tests  were  conducted  with  Daphnia 
magna  and  Chironomus  tentans  to  determine  their 
usefulness  as  test  organisms  for  chronic  sediment 
assays,  and  to  estimate  the  potential  long-term 
impact  of  contaminated  freshwater  sediments  and 
contaminated  Superfund  site  soils  on  freshwater 
invertebrates.  Three  types  of  Daphnia  chronic  tests 
were  conducted.  Daphnia  10-day  chronic  tests  at 
20  C,  starting  with  5-day  old  animals,  were  suc- 
cessfully completed  with  nine  sediment  samples. 
The  tests  were  easy  to  set  up  and  recovery  of  the 
large  15-day  old  Daphnia  and  the  older  (>  2  day) 
young  with  0.5  mm  screen  was  satisfactory.  Daph- 
nia 7-day  chronic  tests  at  22  C,  starting  with  6-day 
old  animals,  were  successfully  completed  with 
samples  from  Soap  Creek  Pond,  two  Superfund 
sites,  and  water-only  controls.  Two  broods  nor- 
mally hatch  during  the  7-day  period,  and  are  easily 
separated  by  size  when  counted.  In  the  toxic 
sample  from  the  Douglasville  site,  no  adult  mortal- 
ity occurred  during  the  7-day  test  period.  Produc- 
tion of  first  brood  was  limited,  and  no  second 
brood  eggs  developed  in  those  animals  that  suc- 
cessfully released  the  first  brood.  Six  chironomus 
larval  survival  tests  were  conducted  with  larval 
recoveries  ranging  from  68-92%.  Sediment  from 
Little  Grizzly  Creek,  containing  high  concentra- 
tions of  copper  from  mine  tailings,  killed  all  larvae; 
no  other  sediment  was  so  obviously  toxic  to  chir- 
onomus. (Miller-PTT) 
W89-03312 


ACUTE  TOXICITY  AND  BEHAVIORAL  EF- 
FECTS OF  ACRYLATES  AND  METHACRY- 
LATES  TO  JUVENILE  FATHEAD  MINNOWS, 

Environmental  Research  Lab.-Duluth,  MN. 
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Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Fish  behavior,  'Fathead  minnows,  'Pollutant 
identification,  Acrylates,  Methacrylates,  Quantita- 
tive structure-activity  relationship,  Bioassay,  Pre- 
diction. 

To  better  define  quantitative  structure-activity  re- 
lationships for  acrylates  and  methacrylates,  flow- 
through  96-h  acute  toxicity  tests  were  conducted 
using  juvenile  fathead  minnows.  The  96-h  LC50 
was  then  correlated  against  log  P.  Log  P  was  used 
as  an  independent  variable  to  compare  this  study's 
findings  with  the  quantitative  structure-activity  re- 
lationship reported  by  Veith  and  others  in  1985.  In 
coordination  with  the  toxicity  test,  a  behavioral 
screen  was  conducted.  Previous  work  on  classifica- 
tion of  chemicals  based  on  behavioral  and  morpho- 
logical signs  as  stress,  using  the  juvenile  fathead 
minnow,  proved  to  be  helpful  in  predicting  mode 
of  action.  The  results  demonstrate  that  acrylates 
and  methacrylates,  in  general,  exhibit  separate 
modes  of  action,  with  acrylates  being  more  toxic. 
(Miller-PTT) 
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IN  VIVO  AND  IN  VITRO  EFFECT  OF  TRI- 
CLORFON  ON  ESTERASES  OF  THE  RED 
CRAYFISH  PROCAMBARUS  CLARKII, 

Instituto  Nacional  de  Toxicologia,  Seville  (Spain). 
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Descriptors:  'Pesticides,  'Piscicides,  'Nervous 
system,  'Water  pollution  effects,  'Crayfish,  *Tri- 
clorfon,  Bioassay,  Enzymes,  Insecticides,  Organo- 
phosphorus  pesticides. 

The  lethal  concentration  of  0,0-dimethyl  (1-hy- 
droxy 2,2,2-trichloroethyl)  phosphonate  was  inves- 
tigated and  a  biochemical  study  of  the  extent  of  its 
effect  on  muscle  and  hepatopancreas  was  initiated. 
This  required  setting  up  the  method  of  detection  of 
neuro  target  esterase  in  muscular  tissue  of  crayfish. 
The  approximate   LC50  concentration  of  0,0-di- 


methyl  (1 -hydroxy  2,2,2-trichloroethyl)  phospho- 
nate on  Procambarus  clarkii  at  96  hours  of  expo- 
sure was  5  mg/1  at  20  C  Once  the  LC  50  was 
established,  the  effect  on  muscular  cholinesterase, 
muscular  glycogen,  and  hepatic  glycogen  of  differ- 
ent concentrations  of  0,0-dimethyl  (1-hydroxy 
2,2,2-trichloroethyl)  phosphonate  at  24  hours  expo- 
sure was  studied.  The  results  of  these  experiments 
indicate  that,  in  this  acute  phase,  an  increase  in 
acetylcholine  esterase  (AChE)  was  observed,  fol- 
lowed by  progressive  reduction  as  the  concentra- 
tion of  0,0-dimethyl  (1-hydroxy  2,2,2-trichlor- 
oethyl) phosphonate  in  the  environment  increased. 
The  effects  observed  with  low  concentrations  of 
0,0-dimethyl  (1-hydroxy  2,2,2-trichloroethyl)  phos- 
phonate were  also  studied.  The  results  indicate  that 
the  activity  of  AChE  increased  slowly  with  an 
abrupt  decrease  at  4  days  and  recuperation  later 
(Miller-PTT) 
W89-03314 
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The  relative  toxicities  to  the  aquatic  crustacean 
Daphnia  pulex  were  determined  for  six  heterocy- 
clic nitrogen  compounds,  including  nicotine  and 
isoxanthopterin.  These  compounds  were  selected 
because  they  were  detected  in  lake  trout  or  wal- 
leyes and  were  commercially  available.  Daphnia 
pulex  was  used  as  the  test  organism  because  it  is 
endemic  to  the  Great  Lakes,  is  easy  to  culture,  has 
parthogenic  reproduction,  constant  genetic 
makeup  over  generations,  and  is  sensitive  to  eco- 
logical stress.  The  data  demonstrated  that  nicotine, 
1  -methyl-py  rrolidine,  2-amino-4,6-dimethylpyri- 
dine,  2-pyrrolidinone,  and  2-(2- 

hyroxyethyl)pyridine  ranged  from  highly  to  mod- 
erately toxic.  These  compounds  may  alter  the  dis- 
tribution, density,  and  behavior  of  aquatic  orga- 
nisms by  lethal  or  sublethal  action,  and  indirectly 
affect  a  species'  food  or  response  to  competition 
and  predation.  Stress  to  the  daphnid  populations 
may  affect  forage  fish  populations  that  depend 
either  directly  or  indirectly  on  zooplankton  as  a 
food  source  in  the  Great  Lakes.  (Miller-PTT) 
W89-03315 


EVALUATION  OF  THE  ACUTE  TOXICITY  TO 
JUVENILE  PACIFIC  SALMONIDS  OF  HEXA- 
ZINONE  AND  ITS  FORMULATED  PROD- 
UCTS: PRONONE  10G,  VELPAR  L,  AND 
THEIR  CARRIERS, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Pacific  and  Yukon  Region. 
M.  T.  Wan,  R.  G.  Watts,  and  D.  J.  Moul. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  41,  No.  4,  p  609-616, 
October  1988.  6  tab,  15  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Salmon,  'Herbicides,  Bioassay,  Vegetation  ef- 
fects. 

The  acute  toxicity  of  hexazinone  and  its  formulat- 
ed products  and  their  carriers  to  juvenile  salmonids 
was  assessed.  A  series  of  96  hour  static  acute 
toxicity  tests  were  conducted  from  February  to 
May  1987  in  accordance  with  the  protocols  of 
Environment  Canada.  Hexazinone  was  toxic  to 
juvenile  Pacific  salmonids.  This  herbicide  is  more 
toxic  to  the  same  fish  species  than  its  formulated 
products,  Pronone  10G  and  Velpar  L.  The  carriers 
of  both  products  are  of  low  toxicity  to  the  salmon- 
ids, and  they  appear  to  reduce  the  toxicity  of 
hexazinone  in  the  formulated  materials.  The  toxic 
effect  to  young  salmon  of  hexazinone  transforma- 
tion products  is  presently  not  known.  However, 
due  to  its  mobility  and  persistance,  hexazinone  has 
the  potential  to  destroy  riparian  vegetation  of 
salmon  habitat.  (Miller-PTT) 
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W89-03316 


PORTABLE  ENVIRONMENT  TEST  SYSTEM: 
A  FIELD  ASSESSMENT  OF  ORGANOTIN  LEA- 
CHATES.  TEST  AND  EVALUATION, 

Naval  Ocean  Systems  Center,  San  Diego,  CA. 
S.  M.  Salazar,  M.  H.  Salazar,  B.  M.  Davison,  P.  M. 
Stang,  and  K.  Meyers-Schulte. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A192  119. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  1202,  November  1987.  29p,  9  fig, 
5  tab,  38  ref. 

Descriptors:  *  Water  pollution  effects,  *  Pesticides, 
"Tin,  *Organotin,  *Field  tests,  On-site  tests,  Lea- 
chates,  Tributyltin,  Biological  studies,  Bioassay, 
Mussels,  Oysters,  Clams,  Path  of  pollutants. 

A  Portable  Environmental  Test  System  (PETS) 
was  evaluated  with  tributyltin  (TBT)  antifouling 
leachates  in  San  Diego  Bay  over  a  7-month  period. 
Overall  mean  test  concentrations  were  0.065,  0.077 
and  0.193  micrograms/L  TBT.  Treatments  were 
tested  against  ambient  seawater  controls  with  three 
replicates  of  each  using  340-L  tanks.  Unfiltered 
seawater  was  pumped  over  a  TBT-coated  panel, 
creating  a  TBT-leachate  diluted  with  ambient  sea- 
water in  dilution/mixing  units  and  distributed  to 
test  tanks.  The  following  parameters  were  meas- 
ured: abundance  and  species  diversity  on  fouling 
panels;  condition  and  gonad  indices,  and  bioaccu- 
mulation  in  adult  mussels;  condition  indices  and 
bioaccumulation  in  clams;  and  growth  rates  in 
juvenile  mussels  and  juvenile  oysters.  There  ap- 
peared to  be  several  indications  of  effects  at  the 
highest  concentration  tested,  although  statistically 
significant  differences  were  not  consistently  meas- 
ured. At  all  TBT  concentrations,  adult  mussels  and 
clams  accumulated  TBT  and  juvenile  mussel 
growth  was  reduced.  However,  growth  of  juvenile 
mussels  and  oysters  in  PETS  tanks  was  significant- 
ly slower  than  growth  of  control  animals  held  in 
the  bay  near  the  system  seawater  intake.  These 
results  suggest  test  animals  in  PETS  tanks  may 
have  been  under  stress  from  the  test  system.  It  is 
not  clear  whether  results  represent  affects  to  be 
expected  in  nature;  the  particular  bioindicators  se- 
lected may  have  been  resistent  to  TBT  and  insensi- 
tive to  measuring  significant  affects,  or  variability 
and  system  inadequacies  reduced  the  ability  to 
measure  significant  effects.  (Author's  abstract) 
W89-03324 


CHLORINE  SENSITIVITY  OF  EARLY  LIFE 
STAGES  OF  FRESHWATER  FISH, 

Science  Applications,  Inc.,  Oak  Ridge,  TN. 
S.-C.  Tsai,  J.  S.  Mattice,  J.  R.  Trabalka,  M.  B. 
Burch,  and  K.  B.  Packard. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-003776. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-870524-2,  (1987).  17p,  5  fig,  2 
tab,  15  ref.  EPA  Contract  40-740-78  and  DOE 
Contract  DE-AC05-84OR21400. 

Descriptors:  'Chlorine,  *Fish,  *Life  history  stud- 
ies, *Water  pollution  effects,  Biological  studies, 
Bioassay,  Hydrogen  ion  concentration,  Carp,  Mos- 
quitofish,  Larvae,  Lethal  limits,  Toxicity,  Em- 
bryos. 

Elemental  chlorine  is  widely  used  in  electric 
power  plants  to  control  aquatic  organisms  that 
attach  to  the  condenser  cooling  system,  and  the 
microfouling  organisms  which  affect  the  efficiency 
of  heat  transfer  from  hot  steam  in  the  generator  to 
cooling  water  flowing  through  the  condensers.  In 
a  typical  power  plant,  about  2200  kg  of  chlorine  is 
flushed  through  the  condenser  cooling  system 
daily  and  discharged  into  receiving  waters.  To 
determine  the  toxicity  of  chlorine  to  the  most 
sensitive  life  stages  of  fish,  a  flow-through  system 
suitable  for  measuring  the  acute  toxicity  to  all  life 
stages  of  fish,  from  1-h  old  embryos  to  256-d  old 
fingerlings,  was  developed.  LC50  values  were  then 
measured  for  free  residual  chlorine  to  three  species 
of  fish  at  various  life  stages.  The  major  variable 
affecting  the  chlorine  sensitivity  of  fish  was  the  life 
stage  of  the  test  fish.  The  embryonic  stages  are  far 
less  sensitive  to  chlorine  than  other  life  stages.  The 


10-h  hardened  egg  of  common  carp,  with  a  1-h 
LC50  of  158  (128  -  213)  mg/L  in  the  original  test 
medium,  was  the  least  sensitive  life  stage.  The  most 
sensitive  life  stage  is  the  prolarvae.  THe  LC50 
values  for  prolarvae  of  common  carp  and  threadfin 
shad  were  330  and  260  micrograms/L,  respective- 
ly. The  effect  of  water  pH  and  water  hardness  on 
the  chlorine  sensitivity  were  limited.  The  variation 
of  LC50s  caused  by  the  changes  in  pH  or  hardness 
is  less  than  a  factor  of  3  in  common  carp  and 
mosquitofish.  Data  suggested  that  sensitivity  of  fish 
to  chlorinated  discharges  may  depend  on  the  life 
stage  that  is  exposed;  it  appears  that  fish  larvae, 
especially  those  just  hatched,  may  provide  the 
most  appropriate  stage  for  testing.  (Lantz-PTT) 
W89-03333 
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PROCESS  DEVELOPMENT  AND  TREAT- 
MENT PLANT  STARTUP  FOR  AN  EXPLO- 
SIVES INDUSTRY  WASTEWATER, 

Hercules,  Inc.,  Wilmington,  DE. 
D.  M.  Potter. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  390- 
422,  12  fig,  7  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Explosives,  'Toxic  wastes,  'Biologi- 
cal treatment,  Activated  sludge  processes,  Aerobic 
treatment,  Anaerobic  digestion,  Toxicity,  Fathead 
minnows,  Bacteria,  Lethal  limits,  Water  pollution 
effects. 

This  case  study  covers  the  process  development 
and  treatment  plant  startup  for  the  Hercules  plant 
in  Kenvil,  New  Jersey.  Two  treatment  processes 
were  modeled  on  bench-scale,  the  first  being  a 
conventional  aerobic  activated  sludge  process.  The 
second  study  was  of  a  two-stage  anaerobic/aerobic 
activated  sludge  process.  There  were  some  very 
similar  aspects  to  both  treatment  processes  which 
were  investigated  and  the  one  which  was  eventual- 
ly built  on  full  scale.  No  matter  which  process  was 
used,  there  was  a  prolonged  acclimation  period 
associated  with  this  wastewater.  The  raw 
wastewater  was  acutely  toxic  to  fathead  minnows 
at  very  low  concentrations.  Apparently,  it  takes  a 
substantial  period  of  time  to  develop  bacteria 
which  are  able  to  degrade  this  wastewater.  Also 
notable  with  both  processes  was  the  high  sludge 
retention  time  that  developed  from  successful 
bench-scale  conditions.  In  the  case  of  the  strictly 
aerobic  process,  the  SRT  was  21  days.  In  the  case 
of  the  combined  two-stage  anaerobic  aerobic  proc- 
ess, the  SRT  was  160  days.  The  long  SRT  is 
indicative  of  the  recalcitrant  nature  of  the  organics 
in  this  wastewater.  Once  one  has  developed  bacte- 
ria which  are  capable  of  degrading  these  organics, 
the  bacteria  must  be  maintained  in  the  system  for  a 
long  period  of  time  in  order  to  successfully  treat 
the  wastewater.  Also  characteristic  of  both  systems 
investigated  was  complete  toxicity  removal.  After 
treatment,  a  raw  wastewater  with  an  LC  sub  50  of 
2%  volume  is  completely  non-toxic.  Perhaps  most 
important,  all  of  the  results  demonstrate  that  with 
patience  and  proper  process  control  and  acclima- 
tion, conventional  biological  treatment  processes 
are  capable  of  successfully  treating  acutely  toxic 
wastewaters.  (See  also  W89-02267)  (Lantz-PTT) 
W89-02287 


UTILIZATION  OF  NITRITE  OXIDATION  IN- 
HIBITION TO  IMPROVE  THE  NITROGEN 
ELIMINATION  PROCESS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  Suthersan,  and  J.  J.  Ganczarczyk. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  423- 
445,  6  fig,  1  tab,  22  ref. 

Descriptors:  'Nitrogen  removal,  'Nitrites,  'Oxida- 
tion, 'Denitrification,  'Wastewater  treatment,  Bio- 
logical treatment.  Nitrification,  Ammonia,  Hydro- 
gen ion  concentration,  Nitrogen  fixing  bacteria, 
Biomass. 


Under  the  usual  circumstances  in  biological  waste 
treatment  systems,  the  phenomenon  of  inhibition  is 
considered  as  an  event  deteriorating  the  perform- 
ance of  the  system.  But,  for  the  purpose  of  modify- 
ing the  nitrification  -  denitrification  process,  inhibi- 
tion could  be  advantageous.  The  concept  of  'Re- 
covery Time'  was  introduced  to  study  the  inhibi- 
tion of  the  second  stage  of  nitrification.  It  was 
found  that,  in  addition  to  the  inhibitory  effects 
caused  by  free  ammonia  (FA),  the  pH  itself  played 
an  additive  role  in  the  inhibition  of  Nitrobacter.  By 
continuously  and  gradually  acclimatizing  Nitro- 
bacter to  increasing  FA  concentrations,  it  was 
found  that  adaptation  to  higher  concentrations  too 
place.  But  this  adaptation  was  found  to  be  only 
temporary  and,  by  de-adapting,  the  Nitrobacter 
regained  its  original  characteristics.  Thus,  by  inter- 
mittently providing  inhibitory  and  recovery  envi- 
ronments in  the  inhibition  chamber  and  aeration 
tank,  respectively,  the  adaptation  of  Nitrobacter,  to 
higher  FA  concentrations  could  be  prevented.  The 
more  adverse  the  inhibitory  environment  was,  the 
time  taken  by  Nitrobacter  for  complete  recovery 
was  significantly  longer.  The  initial  recovery  of 
Nitrobacter  was  found  to  be  much  slower  than  the 
later  stage  of  this  phenomenon.  Higher  exposure 
times  increased  the  recovery  time  obtained  under 
the  same  conditions,  particularly  at  lower  FA  con- 
centrations. Higher  biomass  concentrations  were 
found  to  be  less  sensitive  to  the  same  inhibitory 
conditions  than  were  the  more  diluted  mixed  liq- 
uors. During  the  initial  period  when  brought  back 
to  favorable  conditions,  the  activity  of  Nitroso- 
monas  was  reduced  due  to  the  inhibitory  environ- 
ment provided  earlier  to  suppress  Nitrobacter  ac- 
tivity. A  continuous  flow  modification  of  the  acti- 
vated sludge  process  to  suppress  the  second  stage 
of  nitrification  proved  to  be  possible.  (See  also 
W89-02267)  (Lantz-PTT) 
W89-02288 


ANAEROBIC  TREATMENT  OF  MOLASSE/ 
SUGAR  CANE  STILLAGE  WITH  HIGH  MIN- 
ERALS, 

Societe  Generale  pour  les  Techniques  Nouvelles, 
Saint-Quentin-en-Yvelines  (France). 
M.  Henry,  E.  Michelot,  and  J.  P.  Jover. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  446- 
451,  2  tab. 

Descriptors:  'Anaerobic  digestion,  'Sugarcane, 
'Wastewater  treatment,  Food  processing  wastes, 
Molasses,  Minerals,  Chemical  oxygen  demand, 
Biogas. 

Mesophilic  anaerobic  digestion  of  molasse  cane 
stillage  containing  high  level  of  minerals  has  been 
studied  with  a  25  L  fixed  film  reactor.  At  a  con- 
stant loading  rate  of  16  kg  COD/cu  m/d,  the 
reactor  is  fed  with  diluted  molasse  cane  stillage; 
this  dilution  is  then  progressively  reduced,  leading 
to  an  increase  of  soluble  minerals  in  reactor  form  2 
up  to  26.5  g/L  without  decreasing  of  the  system 
performances,  in  terms  of  gas  productivity  and 
pollution  abatement.  Hydraulic  detention  time:  3.8 
days;  loading  rate:  16  kg  COD/cu  m/d;  biogas 
productivity:  5.3  cu  m/cu  m/d;  and  COD  removal: 
71%.  (See  also  W89-02267)  (Lantz-PTT) 
W89-02289 


POTENTIAL  FOR  ANAEROBIC  TREATMENT 
OF  HIGH  SULFUR  WASTEWATER  IN  A 
UNIQUE  UPFLOW  -  FIXED  FILM  -  SUSPEND- 
ED GROWTH  REACTOR, 

Sydlo,  Inc.,  Mississauga  (Ontario). 
L.  S.  Love. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  452- 
463,  6  ref,  append. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Sulfur,  Sulfides,  Biological  treatment, 
Biogas,  Odor  control. 

Three  basic  groups  of  bacteria  are  responsible  for 
the  anaerobic  degradation  of  the  organic  compo- 
nent of  wastewater:  (1)  acid  forming  bacteria,  (acid 
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formers)  breakdown  the  complex  organic  com- 
pounds into  simple  organic  acids,  aldehydes,  ke- 
tones and  alcohols;  (2)  methane  formers  which 
utilize  the  volatile  fatty  acids  to  produce  a  biogas 
containing  about  70%  methane  (CH4)  and  30% 
carbon  dioxide  (C02);  and  (3)  desulfovibrio,  bacte- 
ria which  reduce  sulfate  compounds  to  produce 
hydrogen  sulfide  (H2S)  and  therefore  are  the 
source  of  rather  serious  odor,  corrosion  and  toxici- 
ty problems.  The  Sydlo  anaerobic  reactor  has  been 
designed  specifically  to  remove  large  quantities  of 
biogas  as  it  is  generated  within  the  reactor.  Be- 
cause of  this  feature  it  is  ideally  suited  for  the 
treatment  of  high  sulfur  wastewater.  The  degree  of 
soluble  sulfide  removal  can  be  controlled  by  select- 
ing the  appropriate  supernatant  recycle  rate. 
Simple,  adjustable  weirs  are  provided,  on  the  gas 
separators,  for  this  purpose.  The  advantage  of  this 
technology  is  that  it  will  substantially  reduce  daily 
operating  costs.  Although  this  reactor  is  particular- 
ly well  suited  for  the  treatment  of  high  sulfur 
wastewaters,  it  may  also  be  used,  with  considerable 
advantage,  when  treating  other  wastewaters  where 
sulfide  toxicity  is  not  a  problem.  (See  also  W89- 
02267)  (Lantz-PTT) 
W89-02290 


ANAEROBIC  DIGESTION  OF  CHEMICAL  IN- 
DUSTRY WASTEWATERS  CONTAINING 
TOXIC  COMPOUNDS  BY  DOWNFLOW  FIXED 
FILM  TECHNOLOGY. 

Societe  Generale  pour  les  Techniques  Nouvelles, 
Saint-Quentin-en-Yvelines  (France). 
M.  Henry,  Y.  Thelier,  and  J.  P.  Jover. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  464- 
472,  2  fig,  4  tab,  3  ref. 

Descriptors:  *Toxic  wastes,  'Anaerobic  digestion, 
•Chemical  industry,  'Industrial  wastewater, 
•Wastewater  treatment,  Fixed  films,  Biological 
treatment,   Methane  bacteria,   Biomass,   Toxicity. 

Treatment  of  high-strength  acidic  wastewater  con- 
taining cyclic  acetals  in  a  20  cu  m  industrial-scale 
downflow  mesophilic,  SGN  anaerobic  fixed  film 
process  occurred  without  any  problems  after 
reaching  a  loading  rate  of  1 1  kg  COD/cu  m/d 
within  7  months.  These  compounds  showed  re- 
versible inhibitory  effects  against  methanogenesis 
microbial  biomass  during  start-up  phase.  Specific 
probes  for  anaerobic  digestion  process  control  in 
industrial  full-scale  plant  should  allow  a  very  quick 
reaction  in  case  of  abnormal  concentrations  of 
some  toxic  compounds  in  digester  influent  to  pre- 
vent biological  treatment  capacity  upsets.  (See  also 
W89-02267)  (Lantz-PTT) 
W89-02291 


TREATMENT  OF  PROCESS  WASTEWATER 
FROM  PETROCHEMICAL  PLANT  USING  A 
ROTATING  BIOLOGICAL  CONTACTOR  -  A 
CASE  STUDY, 

Royce  Process  Equipment  Co.,  Inc.,  Pearland,  TX. 
W.  C.  Davis,  and  T.  M.  Pankratz. 
IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  473- 
483,  7  fig,  2  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
industry,  'Oil  industry,  'Hazardous  wastes,  'Bio- 
logical treatment,  Case  studies,  Field  tests,  Chemi- 
cal oxygen  demand,  Organic  carbon,  Activated 
carbon,  Aerobic  treatment. 

A  six  month  field  pilot  study,  using  a  rotating 
biological  contactor  (RBC),  was  conducted  at  a 
southern  petrochemical  plant.  The  purpose  of  this 
study  was  to  determine  the  feasibility  of  the  RBC 
process  as  a  means  of  treating  a  unique  industrial 
wastewater  for  direct  discharge.  The  field  pilot 
study  using  this  wastewater  demonstrated  the  feasi- 
bility of  the  RBC  process  in  applications  with 
diverse/unique  wastes  with  varying  strengths  and 
flows.  Effluent  from  the  pilot  plant  complied  with 
all  requirements  of  the  permit  restrictions  for  COD 
and  TOC  at  a  loading  rate  of  3.38  lbs  COD/1000 
sq  ft/d.  Powdered  activated  carbon  did  not  show 
any  apparent  COD  reduction  for  this  particular 


wastewater.  Discs  rotation  may  not  supply  suffi- 
cient oxygen  for  aerobic  respiration  in  all  operat- 
ing conditions.  Supplemental  air  may  be  required. 
(See  also  W89-02267)  (Lantz-PTT) 
W89-02292 


LAND  TREATMENT  OF  NITROGUANIDINE 
WASTEWATER, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
R.  T.  Williams,  A.  R.  MacGillivray,  and  D.  E. 
Renard. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  484- 
489,  9  ref. 

Descriptors:  'Hazardous  wastes,  'Land  disposal, 
'Wastewater  treatment,  'Nitroguanidine,  Guani- 
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Nitroguanidine  (NQ)  wastewaters  contain  nitro- 
guanidine, guanidine  nitrate  (GN),  ammonia,  ni- 
trate, and  sulfate.  Simulated  NQ  wastewater  is 
being  applied  to  continuous  and  perfusion  soil  col- 
umns, with  continuous  flow  column  influent  and 
effluent  samples  being  analyzed  for  wastewater 
components  and  transformation  products  (nitroso- 
guanidine,  guanidine,  cyanamide,  melamine,  and 
cyanoguanidine).  Whey,  molasses,  and  glucose  are 
being  tested  as  carbon  supplements.  Mineralization 
rate  experiments  are  being  conducted  using  14-C- 
NQ  and  14-C-GN  as  test  substrates.  The  number  of 
microbes  capable  of  degrading  NQ  and  GN  is 
being  determined,  as  is  microflora  acclimation. 
Preliminary  data  indicate  that  carbon  supplements 
facilitate  NG  degradation  after  70  days  of  applica- 
tion in  continuous  flow  soil  columns.  Batch  miner- 
alization experiments  generally  support  these  find- 
ings. To  date,  cyanamide  is  the  only  transformation 
product  detected  in  significant  quantities.  (See  also 
W89-02267)  (Author's  abstract) 
W89-02293 


COMBINED  FIXED  BIOLOGICAL  FILM 
MEDIA  AND  EVAPORATIVE  COOLING 
MEDIA  TO  SOLIDIFY  HAZARDOUS  WASTES 
FOR  ENCAPSULATION  AND  EFFICIENT  DIS- 
POSAL, 
S.  F.  Roe. 
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logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  490- 
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Descriptors:  'Wastewater  treatment,  'Hazardous 
wastes,  'Encapsulation,  'Waste  disposal,  'Evapo- 
ration, Costs,  Economic  aspects,  Waste  manage- 
ment. 

Hazardous  wastes  are  a  problem;  not  only  because 
they  are  toxic,  but  also  because  they  often  occur  in 
dilute  solution.  Although  the  waste  may  have  been 
concentrated  when  it  was  dumped  or  used;  rain 
water,  surface  water,  groundwater,  or  wastewater 
frequently  dilutes  the  waste.  The  premise  of  this 
paper  is  that  the  process  problem  is  not  only  to 
detoxify  the  waste,  but  to  concentrate  it.  Outlined 
is  a  particular  kind  of  evaporation  process  common 
in  evaporative  cooling  for  agricultural  and  indus- 
trial uses.  The  emphasis  however,  is  not  cooling 
but  evaporation  of  water  in  combination  with  bio- 
technology, volatile  stripping,  and  other  conven- 
tional unit  operations.  Further,  the  evaporative 
process  described  here  emphasizes  purposely  scal- 
ing or  fouling  the  evaporative  cooling  media,  en- 
capsulating it,  and  disposing  of  it  as  a  solid  waste. 
A  second  possibility  is  to  incinerate  the  evapora- 
tive cooling  media  containing  the  hazardous  waste. 
Existing  technologies  are  discussed  in  terms  of 
conventional  evaporation,  utility  cooling  tower 
evaporation,  evaporative  cooling,  VOC  stripping, 
and  fixed  film  biotechnology.  Additional  discus- 
sion include  a  process  description  and  a  process 
example  as  well  as  the  various  combinations  of 
aerobic-anaerobic  digestion  and  evaporation.  The 
evaporative  cooling  process  is  perhaps  intermedi- 
ate between  evaporative  ponds  and  multistage 
evaporators.  The  process  shares  the  low  energy 
and  capital  costs  of  evaporative  ponds  without  the 
disadvantage  of  rain   water  dilution   suffered  by 


evaporative  ponds.  (See  also  W89-02267)  (Lantz- 
PTT) 
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Descriptors:  'Chemical  oxygen  demand,  'Anaero- 
bic digestion,  'Sulfates,  'Wastewater  treatment, 
Acidic  waters,  Fats,  Oil  refineries,  Biological  treat- 
ment, Sulfur  bacteria,  Comparison  studies,  Per- 
formance evaluation. 

Two  pilot  plants,  anaerobic  contact  process  and  an 
anaerobic  packed  bed  reactor  were  operated  on 
site,  treating  a  high  sulfate  bearing  wastewater 
from  an  edible  oil  refinery.  The  objectives  of  the 
research  project  were:  to  test  the  amenability  of 
wastewater  from  the  acid  water  fat  trap  to  treat- 
ment in  continuously  operated  anaerobic  process; 
and  to  compare  the  relative  performances  of  two 
anaerobic  process  configuration.  Anaerobic  proc- 
esses operating  on  sulfate-bearing  acid  water  from 
edible  oil  refining  result  in  the  development  of  a 
microbial  system  with  sulfate  reducing  bacteria, 
rather  than  methanogenic  bacteria  as  the  main 
terminal  group  responsible  for  the  majority  of  the 
COD  removal  capacity.  This  paper  presents  the 
data  obtained  from  the  pilot  plant  study  to  date 
and  discusses  the  ability  of  the  anaerobic  systems 
to  degrade  fate  and  dissolved  organics  in  the  pres- 
ence of  sulfate.  (See  also  W89-02267)  (Lantz-PTT) 
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FATE  OF  4,6-DINITRO-O-CRESOL  IN  MUNIC- 
IPAL ACTIVATED  SLUDGE  SYSTEMS, 
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Descriptors:  'Toxic  wastes,  'Pesticides, 
'Wastewater  treatment,  'Activated  sludge  proc- 
esses, 'Municipal  wastewater,  'Dinitrocresol,  Bio- 
logical treatment,  Sludge  digestion,  Hydraulic  re- 
tention time,   Biodegradation,  Fate  of  pollutants. 

Municipal  activated  sludge  systems  operated  at  a  6- 
hr  hydraulic  retention  time  (HRT)  and  sludge  re- 
tention time  (SRT)  of  5  to  15  days  can  degrade  4,6- 
dinitro-o-cresol  (DNOC)  from  levels  in  the  range 
0.3  to  1.2  mg/L  to  detection  limits.  At  SRTs  of  < 
5  days,  DNOC  removal  is  incomplete.  Insignificant 
losses  of  DNOC  by  volatilization  were  observed. 
The  major  mechanism  of  DNOC  removal  ap- 
peared to  be  by  biodegradation  accounting  for  93 
to  98%  removal  of  the  DNOC  fed  to  the  systems. 
(See  also  W89-02267)  (Lantz-PTT) 
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PILOT-SCALE  ANAEROBIC  BIOMASS  ACCLI- 
MATION STUDIES  WITH  A  COAL  LIQUE- 
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trial wastewater,  Biomass,  Biodegradation,  Organ- 
ic compounds,  Phenols,  Methane,  Activated 
carbon. 
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Neither  readily-biodegradable  organic  co-substrate 
addition  nor  low  severity  solvent  extraction  pre- 
treatment  improved  the  acclimation  of  anaerobic 
biomass  in  anhybrid  reactors  to  H-Coal  process 
wastewater.  Acclimation  to  increasing  organic 
loading  rates  by  hydraulic  retention  time  (HRT) 
reduction  at  sub-inhibitory  feed  strengths  of  the  H- 
Coal  wastewater  resulted  in  higher  loading  rates 
attained  in  both  the  anhybrid  and  granular  activat- 
ed carbon  (GAC)  fluidized  bed  reactors  than  the 
alternate  strategy  of  increasing  feed  strength  at 
long  HRT's.  The  study  results  show  the  beneficial 
effect  of  GAC  media  on  anaerobic  treatment  of  a 
toxic  wastewater.  Maximum  organic  loading  rates 
of  2.6  kg  COD/cu  m/d  at  0.78  days  HRT  and  13% 
v/v  feed  strength  and  21  kg  COD/cu  m/d  at  0.39 
days  and  25%  feed  strength  were  attained  in  the 
anhybrid  and  GAC  fluidized  bed  reactor  respec- 
tively over  an  acclimation  period  of  approximately 
one  year.  A  maximum  feed  strength  of  40%  v/v 
was  treated  in  the  GAC  fluidized  bed  reactor 
during  non-steady-state  conditions  at  an  organic 
loading  rate  of  8.7  kg  COD/cu  m/d  and  influent 
total  phenolics  concentration  of  2000  mg/L.  Gas 
was  produced  at  similar  rates  in  both  reactor  types 
with  a  consistent  methane  content  of  70%.  Careful 
acclimation  of  the  biomass  by  monitoring  pheno- 
lics-degrading  activity  coupled  with  pre-saturation 
of  the  activated  carbon  media  by  phenolic  com- 
pounds prior  to  start-up  should  allow  a  significant 
reduction  in  the  acclimation  periods  of  GAC  fluid- 
ized bed  reactors  treating  high  strength  phenolic 
wastewaters.  The  overall  results  indicate  that  an- 
aerobic treatment  of  a  toxic  high-strength  phenolic 
wastewater  can  be  carried  out  at  organic  loading 
rates  similar  to  those  used  with  a  readily  biode- 
gradable wastewater  following  a  carefully  execut- 
ed acclimation  phase.  (See  also  W  89-02267) 
(Lantz-PTT) 
W89-02297 


ANOXIC/OXIC  ACTIVATED  SLUDGE  TREAT- 
MENT OF  CYANOGENS  AND  AMMONIA  IN 
THE  PRESENCE  OF  PHENOLS, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Civil 
Engineering. 
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Descriptors:  "Toxic  wastes,  "Wastewater  treat- 
ment, "Activated  sludge  processes,  "Cyanogenic, 
"Ammonia,  "Phenols,  Cyanide,  Thiocyanates,  Or- 
ganic carbon,  Industrial  wastewater,  Biological 
treatment. 

Petrochemical,  steel  manufacturing,  mining  and 
synthetic  fuel  processing  are  among  several  indus- 
tries that  generate  wastewaters  containing  relative- 
ly high  concentrations  of  phenols,  cyanide,  thio- 
cyanate  and  ammonia.  Individually  these  com- 
pounds have  severe  environmental  consequences. 
Also  well  documented  is  the  toxicity  of  cyanide 
and  the  adverse  effects  on  health  of  both  phenolic 
compounds  and  nitrates.  This  paper  primarily  de- 
scribes and  discusses  an  on-going  laboratory  inves- 
tigation which  evaluates  the  efficacy  of  an  anoxic/ 
oxic  activated  sludge  system  for  treating  this  type 
of  wastewater,  with  the  following  objectives:  to 
compare  the  effect  of  cyanide  concentration  in- 
crease on  an  activated  sludge  system  and  an 
anoxic/oxic  activated  sludge  system;  and  to  report 
on  the  removal  of  cyanide  and  thiocyanate  from 
both  systems.  While  further  investigation  is  in 
progress,  the  results  from  this  study,  to  date,  indi- 
cate that  there  are  several  advantages  to  the 
anoxic/oxic  system  over  the  activated  sludge 
system  in  handling  cyanide,  thiocyanate  laden  phe- 
nolic wastewater.  Specific  conclusions  are:  (1) 
cyanides  and  thiocyanates  are  effectively  removed 
in  both  the  activated  sludge  system  and  the 
anoxic/oxic  system  in  the  presence  of  up  to  45  mg/ 
L  CN(-);  (2)  overall  TOC  removal  is  consistent  in 
both  systems;  (3)  The  anoxic/oxic  system  reacts 
better  to  changes  in  cyanide  concentration  changes 
than  does  the  activated  sludge  unit;  and  (4)  the 
anoxic/oxic  system  also  has  an  added  advantage 
over  the  activated  sludge  system  in  terms  of  am- 
monia-nitrogen removal.  It  is  possible  to  reduce 
ammonia-nitrogen  to  nitrogen  gas.  (See  also  W89- 
02267)  (Lantz-PTT) 
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PARTITIONING  OF  TOXIC  ORGANIC  COM- 
POUNDS ON  MUNICIPAL  WASTEWATER 
TREATMENT  PLANT  SOLIDS, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
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Descriptors:  "Organic  compounds,  "Municipal 
wastewater,  "Wastewater  treatment,  "Toxic 
wastes,  "Partitioning,  Separation,  Kinetics,  Indus- 
trial wastewater,  Sludge  digestion,  Sorption, 
Solids. 

Preliminary  studies  have  shown  that  partitioning 
on  municipal  wastewater  treatment  plant  solids 
was  not  affected  by  solids-to-liquid  ratio.  Kinetic 
data  on  sorption  of  toxic  organic  compounds  on 
wastewater  treatment  plant  solids  showed  an  initial 
rapid  uptake  followed  by  a  slower  rate  over  an 
extended  period  of  time.  Freeze-dried  solids  did 
not  exhibit  the  same  sorption  characteristics  as 
viable  biomass.  A  correlation  between  sorption  of 
toxic  organics  on  wastewater  treatment  plant  solids 
and  octanol/water  partition  coefficient  has  been 
established.  The  relationship  should  be  useful  for 
estimating  the  removal  of  toxic  organic  com- 
pounds in  municipal  and  industrial  wastewater 
treatment  plants  by  the  sorption  mechanism.  The 
correlation  also  provides  a  basis  for  predicting 
concentrations  of  toxic  compounds  in  various 
sludges  provided  the  equilibrium  concentration  in 
the  aqueous  phase  is  known  (or  assumed).  (See  also 
W89-02267)  (Lantz-PTT) 
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PATAPSCO  WASTEWATER  TREATMENT 
PLANT  TOXICITY  REDUCTION  EVALUA- 
TION, 

Engineering-Science,  Fairfax,  VA. 
J.  A.  Botts,  J.  W.  Braswell,  E.  C.  Sullivan,  W. 
Goodfellow,  and  B.  D.  Sklar. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  602- 
622,  4  fig,  5  tab,  9  ref. 

Descriptors:  "Toxic  wastes,  "Wastewater  treat- 
ment facilities,  "Baltimore,  "Toxicity,  "Water  pol- 
lution control,  Maryland,  Municipal  wastewater, 
Wastewater  management,  Chemical  oxygen 
demand,  Biological  oxygen  demand,  Performance 
evaluation,  Mixed  liquors,  Suspended  solids. 

The  EPA  and  the  City  of  Baltimore  are  conduct- 
ing a  Toxicity  Reduction  Evaluation  (TRE)  at  the 
City's  Patapsco  Waste  Water  Treatment  Plant  (Pa- 
tapsco  WWTP).  The  Patapsco  TRE  was  initiated 
in  April  1986  and  will  provide  the  first  case  history 
of  a  toxics  management  program  at  a  municipal 
wastewater  treatment  plant.  The  overall  approach 
and  specific  tasks  that  have  been  developed  since 
the  TRE  was  proposed  are  described.  Initial  results 
of  the  study  are  also  presented  and  discussed.  The 
evaluations  performed  to  date  of  the  historical  data 
demonstrate  that  the  pass-through  of  toxicity  at  the 
Patapsco  WWTP  can  be  related  in  part  to  plant 
performance  and  operating  conditions.  Effluent 
toxicity  was  correlated  with  reduced  plant  per- 
formance (e.g.,  BOD  and  COD  removal)  and  oper- 
ation of  the  plant  outside  of  the  design  food:ratio. 
Although  the  historical  influent  data  (i.e.,  BOD, 
COD,  SS  and  toxicity)  were  not  found  to  be 
related  to  effluent  toxicity,  recent  dat  that  account 
for  the  HRT  of  the  wastewater  will  be  used  to  re- 
evaluate this  relationship.  The  evaluation  of  plant 
performance  during  toxic  events  found  additional 
evidence  for  the  relationship  of  plant  performance 
to  toxicity  pass-through.  Effluent  toxicity  appeared 
to  be  related  to  influent  toxicity,  MLSS  concentra- 
tion and  COD  removal.  However,  it  was  not  deter- 
mined whether  wastewater  toxicity  was  a  result  of 
poor  performance  or  vice  versa.  (See  also  W89- 
02267)  (Lantz-PTT) 
W89-02300 


MICROTOX  ASSESSMENT  OF  ANAEROBIC 
BACTERIAL  TOXICITY, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 
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Descriptors:  "Toxic  wastes,  "Wastewater  treat- 
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The  anaerobic  toxicity  assay  (ATA)  is  currently 
one  of  the  more  widely  used  methods  of  determin- 
ing anaerobic  toxicity.  The  ATA  is  a  batch  method 
which  measures  the  adverse  effect  of  a  substance 
or  mixture  on  the  rate  of  methane  production  from 
an  easily  degraded  methanogenic  substrate.  While 
this  method  is  simple  and  relatively  inexpensive,  it 
is  time  consuming,  requiring  up  to  two  weeks 
before  results  are  available.  The  Microtox  toxicity 
analyzer  provides  a  means  for  rapid,  inexpensive 
assessment  of  toxicity  of  aqueous  samples.  The 
Microtox  system  is  a  relatively  inexpensive  test 
which  employs  aerobic  bioluminescent  marine  bac- 
teria (Photobacterium  phosphoreum)  and  can  yield 
reproducible  results  within  one  hour.  The  primary 
objective  of  this  research  has  been  to  determine 
whether  the  Microtox  system  can  be  used  as  a 
suitable  surrogate  test  for  the  longer  ATA  test. 
Results  do  not  indicate  that  Microtox  would  be 
expected  to  serve  as  a  particularly  good  surrogate 
for  the  ATA  to  be  used  for  monitoring  potentially 
toxic  wastes  entering  an  anaerobic  treatment  unit. 
The  Microtox  may  have  an  application  for  moni- 
toring waste  streams  which  may  be  subject  to 
inorganic  toxicants  but  are  unlikely  to  be  contami- 
nated with  organic  toxicants.  The  work  presented 
in  this  paper  has  been  directed  at  evaluating  the 
toxicity  of  pure  compounds.  Studies  on  toxified 
sludges  would  help  in  further  evaluating  the  Mi- 
crotox as  a  surrogate  for  the  ATA.  (See  also  W89- 
02267)  (Lantz-PTT) 
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ASSESSMENT  OF  THE  DEGREE  OF  TREAT- 
MENT REQUIRED  FOR  TOXIC 
WASTEWATER  EFFLUENTS, 
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and  Environmental  Engineering. 
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The  amount  of  treatment  that  will  be  required  for  a 
particular  wastewater  (domestic,  industrial,  or  haz- 
ardous waste)  and  the  assessment  of  the  adequacy 
of  treatment  provided  are  now  coming  to  be  con- 
trolled by  the  amounts  of  contaminants  allowable 
without  adversely  affecting  the  aquatic  life-related 
or  public  health-related  beneficial  uses  of  the  re- 
ceiving water.  These  concerns  will  in  some  in- 
stances dictate  the  type  of  treatment  processes  that 
must  be  used  to  achieve  the  desired  degree  of 
treatment  as  well  as  the  siting  of  the  treatment 
facilities.  The  EPA  has  recommended  an  approach 
that  is  designed  to  begin  to  address  the  evaluation 
and  testing  issues  pertinent  to  this  type  of  effluent 
evaluation  approach.  While  there  are  a  number  of 
significant  problems  with  the  implementation  of 
this  approach  in  providing  cost-effective  treatment 
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which  will  still  provide  adequate  environmental 
and  public  health  protection  in  receiving  waters,  it 
does  represent  a  significant  step  toward  this  regula- 
tory agencies  developing  technically  defensible 
control  programs  for  toxics.  Following  the  current 
(September  1985)  EPA  guidance  may  result  in  a 
dischargers  treating  an  effluent  to  a  considerably 
greater  degree  than  necessary  to  provide  protec- 
tion of  aquatic  life-related  beneficial  uses  of  the 
receiving  water,  or  inadequate  treatment  to 
achieve  this  protection.  However,  using  this  ap- 
proach as  a  starting  point,  and  building  on  it  with 
site-specific  hazard  assessment  studies  will  likely  be 
highly  cost-effective  in  developing  workable  efflu- 
ent restrictions  that  provide  adequate  aquatic  life- 
related  beneficial  use  protection  and  also  insure 
that  money  spent  for  toxic  control  will  improve 
the  water  quality  of  the  receiving  waters.  (See  also 
W89-02267)  (Lantz-PTT) 
W89-02303 


8TH  AESF/EPA  CONFERENCE  ON  POLLU- 
TION CONTROL  FOR  THE  METAL  FINISH- 
ING INDUSTRY. 

American  Electroplaters  and  Surface  Finishers  So- 
ciety, Orlando,  FL. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-02392 


HAZARDOUS  WASTE  RESEARCH  PERTAIN- 
ING TO  METAL  FINISHING, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02393 


PILOT  SCALE  RESULTS  OF  METAL  VALUE 
RECOVERY  FROM  MIXED  METAL  HYDROX- 
IDE SLUDGES, 

Montana  Coll.  of  Mineral  Science  and  Technolo- 
gy, Butte.  Dept.  of  Metallurgical  and  Mineral 
Processing  Engineering. 

L.  G.  Twidwell,  D.  R.  Dahnke,  W.  L.  Huestis,  J. 
P.  Quinn,  and  P.  G.  Comba. 

IN:  8th  AESF/EPA  Conference  on  Pollution 
Control  for  the  Metal  Finishing  Industry.  EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  13- 
47,  19  fig,  6  tab,  11  ref.  EPA  Grant  CR-812533-01. 

Descriptors:  *Metal-finishing  wastes,  'Waste  re- 
covery, *Wastewater  treatment,  *Sludge,  Metals, 
Heavy  metals,  Iron,  Chromium,  Economic  aspects, 
Copper,  Nickel,  Zinc,  Pilot  plants,  Chemical  pre- 
cipitation, Chemical  treatment. 

Metal  finishing  hydroxide  sludge  materials  are  pro- 
duced as  a  result  of  pollution  control  technology  to 
remove  heavy  metal  contaminants  from  electro- 
plating spent  electrolytes  and  rinse  waters.  The 
present  study  was  initiated  to  investigate  an  alter- 
native and  potentially  more  cost-effective  way  for 
removing  iron  and  recovering  chromium  from 
mixed  metal  solution.  Flowsheet  results  presented, 
illustrate  that  metal  values  can  be  recovered  from 
electroplating  and  electromachining  sludge  waste 
materials.  The  major  advantages  of  using  phos- 
phate precipitation  over  other  possible  separation 
unit  operations  are  the  simplicity  of  the  precipita- 
tion and  the  ease  of  solid/liquid  separation.  A  first 
order  economic  analysis  is  presently  being  per- 
formed for  a  flowsheet  to  treat  fifty  tons  of  sludge/ 
day  of  a  copper-iron-chromium-zinc-nickel  com- 
posite material.  The  unit  operations  involved  in  the 
analysis  consists  of:  copper  solvent  extraction  to 
produce  crystalline  copper  sulfate;  iron  removal  by 
phosphate  precipitation;  chromium  removal  by 
phosphate  precipitation;  zinc  solvent  extraction  to 
produce  crystalline  zinc  sulfate;  nickel  removal  by 
carbonate  precipitation;  recycle  of  a  portion  of  the 
final  solution  as  make-up  water  and  treatment  of 
the  remainder  of  the  solution  by  evaporation  and 
recycle  to  the  leach  operation.  (See  also  W89- 
02392)  (Lantz-PTT) 
W89-02394 


PLATING  WASTE  SLUDGE  METAL  RECOV- 
ERY, 

Army   Toxic  and   Hazardous   Materials   Agency, 
Aberdeen  Proving  Ground,  MD. 


D.  E.  Renard. 

IN:  8th  AESF/EPA  Conference  on  Pollution 
Control  for  the  Metal  Finishing  Industry.  EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  48- 
53,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Electroplat- 
ing, 'Sludge,  'Waste  recovery,  'Chemical  treat- 
ment, 'Heavy  metals,  Metal-finishing  wastes, 
Costs,  Sulfuric  acid,  Nickel,  Copper,  Zinc,  Iron, 
Chromium,  Chemical  precipitation. 

Army  depot  electroplating  shops  are  facing  in- 
creased costs  for  metal-bearing  sludge  disposal; 
metals  extraction  offers  the  potential  for  resource 
recovery  and  simplified  sludge  disposal.  Sulfuric 
acid  leaching  of  a  prepared  plating  sludge  is  effec- 
tive in  short  contact  time,  about  30  minutes,  in 
effecting  >  99%  recovery  of  copper,  chromium, 
nickel,  zinc,  and  iron  and  >  97%  recovery  of 
cadmium  in  the  leach  liquor.  Under  the  leaching 
conditions  employed,  rendering  the  residual  filter 
cake  into  compliance  as  non-hazardous  by  the 
EPA  leach  test  was  not  possible.  However,  the 
residual  filter  cake  after  sulfuric  acid  leaching  can 
be  made  to  meet  non-hazardous  criteria  by  blend- 
ing 10%  by  weight  of  lime  to  the  solids  which  are 
primarily  calcium  sulfate.  Sulfide  precipitation 
under  controlled  pH  on  the  sulfuric  acid  leach 
liquors  is  effective  in  separating  copper  and  cadmi- 
um quantitatively  as  sulfides  from  the  chromium 
which  remain  in  the  solution.  Zinc  is  nearly  quanti- 
tatively precipitated,  but  nickel  and  iron  are  only 
partially  removed.  Further  separation  between 
iron  and  chromium  is  possible  with  a  mixture  of 
organic  solvents.  (See  also  W89-02392)  (Lantz- 
PTT) 
W89-02395 


TREATMENT  OF  AQUEOUS  METAL  BEAR- 
ING HAZARDOUS  WASTES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
D.  W.  Grosse,  S.  Q.  Hassan,  and  J.  E.  Park. 
IN:  8th  AESF/EPA  Conference  on  Pollution 
Control  for  the  Metal  Finishing  Industry.  EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  54- 
67,  3  fig,  8  tab,  5  ref. 

Descriptors:  'Hazardous  wastes,  'Wastewater 
treatment,  'Metal-finishing  wastes,  Industrial 
wastewater,  Heavy  metals,  Chemical  precipitation, 
Nickel,  Activated  carbon,  Adsorption,  Perform- 
ance evaluation. 

Research  being  conducted  at  U.S.  EPA's  Test  and 
Evaluation  Facility  involves  treatment  of  metal 
finishing  hazardous  wastewaters.  A  variety  of  unit 
treatment  processes  have  been  fabricated  to  offer 
BDAT  (Best  Demonstrated  Available  Technolo- 
gy) in  treating  hazardous,  aqueous  metal  waste 
streams.  These  unit  processes  include  lime  precipi- 
tation, fiocculation,  clarification,  sulfide  precipita- 
tion, mixed  media  filtration,  ion  exchange,  and 
granular  activated  carbon  adsorption.  The  results 
of  the  first  three  test  runs  are  presented.  Sulfide 
precipitation  exhibited  greater  metals  removal  po- 
tential over  lime  precipitation.  Complexed  nickel 
proved  to  be  more  difficult  to  treat  even  after 
advanced  treatment  techniques  of  ion-exchange 
and  activated  carbon  adsorption.  (See  also  W89- 
02392)  (Lantz-PTT) 
W89-02396 


WHY  NOT  SIMPLIFY  WASTEWATER  COM- 
PLIANCE, 

Unocal   Corp.,    Brea,   CA.    Applied   Technology 

Group. 

D.  T.  Walker. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control   for  the  Metal   Finishing   Industry.   EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  68- 

76,  3  fig,  1  tab. 

Descriptors:  'Chemical  treatment,  'Wastewater 
treatment,  'Iron,  'Chemical  precipitation,  UNI- 
PURE  Process  Technology,  Heavy  metals,  Metal- 
finishing  wastes,  Industrial  wastewater,  Perform- 
ance evaluation. 

The  Clean  Water  Act  imposes  rigorous  restrictions 
on  the  amount  of  contaminants  left  in  discharged 


waters.  This  Act  requires  industry  not  only  to 
neutralize  wastewaters  but  to  remove  toxic  heavy 
metals  from  their  wastewaters.  Removing  heavy 
metal  contaminants  from  wastewater  is  not  always 
easy  or  even  possible  using  conventional  methods. 
A  new  method  is  based  on  the  solubility  of  a  single 
element,  iron,  rather  than  the  individual  solubilities 
of  the  various  toxic  heavy  metals.  The  process  is 
designed  to  activate  the  iron  in  the  wastewater. 
When  properly  activated,  iron  is  capable  of  bind- 
ing soluble  toxic  heavy  metals.  The  iron  may  then 
be  taken  out  of  solution,  with  the  heavy  metals  still 
bound  to  it,  in  such  a  way  as  to  encapsulate  the 
metals  and  isolate  them  from  the  solution.  The 
flexibility  of  this  new  technology  permits  a  free 
choice  of  neutralizing  base  (including  ammonia). 
This  new  iron  coprecipitation-encapsulation  proc- 
ess has  been  proven  in  bench-scale  laboratory  test- 
ing, automated  pilot  units  and  actual  commercial 
application.  (See  also  W89-02392)  (Lantz-PTT) 
W89-02397 


HOWARD  PLATING  CLEAN  UP  THEIR  ACT 
WITH  MAGNESIUM  HYDROXIDE, 

Howard  Plating  Industries,  Madison  Heights,  MI. 
G.  W.  Louchart. 

IN:  8th  AESF/EPA  Conference  on  Pollution 
Control  for  the  Metal  Finishing  Industry.  EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  122- 
130,  1  fig,  1  tab. 

Descriptors:  'Chemical  treatment,  'Wastewater 
treatment,  'Electroplating,  'Magnesium  hydrox- 
ide, 'Water  pollution  control,  Heavy  metals,  Zinc, 
Iron,  Chromium,  Manganese,  Copper,  Nickel, 
Lead,  Water  quality  control,  Sludge,  Bases. 

An  electroplating  plant  located  in  the  metropolitan 
Detroit  suburb  of  Madison  Heights,  provides  metal 
finishing  services  for  the  automotive  industry,  em- 
ploying nearly  250  full-time  workers.  The  total 
wastewater  effluent  from  the  metal  finishing  proc- 
esses amounts  to  0.4  million  gallons  per  day.  Signif- 
icant concentration  of  dissolved  zinc,  iron  and 
chromium  and  minor  concentrations  of  nickel, 
copper,  lead,  manganese  and  cadmium  are  present. 
These  wastewaters  are  neutralized  with  magnesi- 
um hydroxide  and  caustic  soda  in  order  to  precipi- 
tate the  dissolved  metals,  as  hydroxides,  for  even- 
tual collection  in  a  plate  and  frame  filter  press.  The 
addition  of  magnesium  hydroxide  to  the 
wastewater  treatment  process  has  demonstrated 
the  benefits  of  reduced  chemical  consumption,  im- 
proved sludge  handling,  reduced  maintenance  re- 
quirements, and  improved  water  quality.  The  use 
of  magnesium  hydroxide  is  highly  recommended 
for  batch  treatment  systems.  Although  the  efficient 
use  of  this  product  in  a  continuous  flow  system 
may  be  more  difficult  to  achieve,  its  usage  should 
be  investigated  as  an  alternative  to  other  alkali 
sources  because  of  these  significant  benefits.  (See 
also  W89-02392)  (Lantz-PTT) 
W89-02401 


METAL  FINISHING  WASTEWATER  TREAT- 
MENT UPGRADE  WITH  AN  INSOLUBLE 
SULFIDE  PRECIPITATION  PROCESS, 

R.  V.  Bazza,  C.  M.  Kelleher,  and  M.  B.  Yeligar. 
IN:    8th    AESF/EPA    Conference    on    Pollution 
Control   for  the   Metal   Finishing   Industry.   EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  131- 
149,  3  fig,  5  tab,  7  ref. 

Descriptors:  'Metal-finishing  wastes,  'Wastewater 
treatment,  'Chemical  precipitation,  Chemical 
treatment,  Sulfides,  Clarification,  Wastewater  fa- 
cilities, Filtration,  Pilot  plants. 

Pilot  testing,  toxicity  testing  and  operating  cost 
evaluations  should  that  an  upgrade  of  an  existing 
wastewater  treatment  system  should  include  insol- 
uble sulfide  precipitation  as  an  advanced  treatment 
process  in  order  to  meet  new  NPDES  Permit 
requirements.  Final  design  of  the  wastewater  treat- 
ment upgrade  has  been  completed.  The  design  has 
taken  into  account  licensing  considerations,  system 
maintainability  and  reliability,  and  the  owner's 
commitment  to  total  compliance  with  all  local, 
state  and  federal  environmental  codes.  The  ad- 
vanced treatment  plant  will  include  a  new  10,000 
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sq  ft  building  addition  which  will  house  two  300 
gallon  per  minute  equipment  trains  consisting  of 
inclined  plate  clarifier/thickeners,  sludge  blanket 
precipitators,  dual  media  filters  and  chemical  feed 
systems.  The  treatment  system  will  also  include 
two  new  250,000  gallon  holding/equalization  tanks 
to  receive  flow  from  the  existing  treatment  plant 
before  the  wastewater  is  directed  to  the  new  ad- 
vanced treatment  system.  The  new  treatment  plant 
is  currently  under  construction.  Startup  is  expected 
in  mid-1987.  (See  also  W89-02392)  (Lantz-PTT) 
W89-02402 


PERFORMANCE  OF  ANALYTICAL  TEST  KITS 
ON  METAL  FINISHING  WASTEWATER  SAM- 
PLES, 

Scientific  Control  Labs.,  Inc.,  Chicago,  IL. 

F.  Altmayer. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control  for  the  Metal  Finishing  Industry.   EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  150- 

180,  23  tab. 

Descriptors:  'Wastewater  treatment,  *Water  anal- 
ysis, *Metal-finishing  wastes,  *Water  pollution 
control,  'Industrial  wastewater,  Testing  proce- 
dures, Heavy  metals,  Copper,  Zinc,  Cadmium, 
Lead,  Nickel,  Chromium,  Fluoride,  Cyanide,  Hy- 
drogen ion  concentration,  Performance  evaluation. 

Stringent  Federal  Pretreatment  Regulations  and 
NPDES  Permit  Requirements  have  created  a  need 
for  close,  constant  monitoring  of  the  pollutant  con- 
centrations of  metal  finisher's  effluents.  Many  large 
shops  have  invested  the  large  sums  of  money  re- 
quired to  construct  analytical  laboratories  sophisti- 
cated enough  to  perform  analytical  monitoring 
using  EPA  approved  procedures.  Other  metal  fin- 
ishers have  resorted  to  the  use  of  inexpensive  test 
kits  for  monitoring  their  discharge.  There  are  nu- 
merous suppliers  of  these  kits  and  their  number  is 
expanding.  The  capabilities  and  ease  of  use  of  the 
most  widely  publicized  kits  were  compared  with 
the  EPA  approved  methods  of  analysis.  For  each 
analytical  procedure,  an  attempt  was  made  to  in- 
clude a  variety  of  metal  finishing  sources  that 
would  have  an  effluent  containing  the  parameter 
under  consideration  in  concentrations  below  or 
near  the  Federal  Pretreatment  Guidelines.  The 
study  concentrated  on  test  kits  often  used  in  com- 
pliance monitoring  by  metal  finishers.  The  test  kits 
evaluated  were  for  the  determination  of  heavy 
metals  (Cu,  Zn,  Cd,  Pb,  Ni,  total  and  hexavalent 
Cr),  cyanide,  fluoride,  pH,  and  total  phosphorus. 
The  kits  evaluated  in  this  study  frequently  were 
unable  to  accurately  analyze  a  wide  variety  of 
metal-finishing  discharges.  No  one  manufacturer 
provided  kits  that  performed  best  on  all  param- 
eters. It  is  apparent  that  the  metal  finisher  must 
establish  correlation  between  the  analytical  results 
obtained  with  the  kits  and  accepted  EPA  analyti- 
cal procedures.  (See  also  W89-02392)  (Lantz-PTT) 
W89-02403 


APPLICATION  OF  STATISTICAL  PROCESS 
CONTROL  TO  WASTEWATER  PRETREAT- 
MENT, 

Superior  Metal  Products,  Lima,  OH. 
R.  S.  J.  Naguit. 

IN:  8th  AESF/EPA  Conference  on  Pollution 
Control  for  the  Metal  Finishing  Industry.  EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  181- 
197,  20  fig,  3  tab. 

Descriptors:  'Pretreatment  of  wastes,  'Wastewater 
treatment,  'Statistical  studies,  'Process  control, 
'Metal-finishing  wastes,  Electroplating,  Costs, 
Regulations. 

With  the  increasing  complexities  of  the  EPA  regu- 
lations and  the  inherent  associated  compliance 
costs,  the  need  to  apply  statistical  process  control 
to  manage  the  wastewater  pretreatment  operations 
in  the  metal-finishing  industry  is  more  crucial  now 
that  it  has  ever  been.  Today,  there  is  wide  agree- 
ment that  continual  improvement  in  quality  and 
cost  is  not  only  possible  but  also  realistic  and 
necessary.  It  is  shown  that  those  goals  may  be 
pursued  in  concert,  that  they  are  not  in  opposition. 
The  key  is  the  application  of  Statistical  Process 
Control  (SPC)  to  manage  a  business  operation  or  a 


process.  The  following  are  the  benefits  derived 
from  the  use  of  SPC  in  Wastewater  pretreatment: 
For  the  company,  it  triggers  a  positive  chain  reac- 
tion involving  better  understanding  of  the  process, 
better  effluent  quality,  EPA  compliance,  lower 
cost,  stronger  competitive  position,  and  greater 
market  share.  For  the  community,  the  better  qual- 
ity of  the  effluent  from  the  pretreatment  facility 
translates  into  better  quality  of  the  influent  to  the 
local  publicly  owned  treatment  works,  which 
would  mean  less  treatment  cost.  (See  also  W89- 
02392)  (Lantz-PTT) 
W89-02404 


WASTE  WATER  REDUCTION  IN  METAL  FAB- 
RICATIONS OPERATIONS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 

H.  L.  Martin,  P.  K.  Gurney,  and  L.  P.  Fernandez. 
IN:    8th    AESF/EPA    Conference    on    Pollution 
Control  for  the  Metal  Finishing  Industry.   EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  198- 
213,  7  fig,  4  tab. 

Descriptors:  'Groundwater  pollution,  'Cleanup 
operations,  'Wastewater  treatment,  'Water  quality 
control,  'Metal-finishing  wastes,  Industrial 
wastewater,  Monitoring,  Wastewater  analysis, 
Design  criteria,  Savannah  River  Plant,  South 
Carolina. 

The  Savannah  River  Plan  produces  special  nuclear 
materials  for  the  U.S.  Government.  Since  1958, 
chemical  wastes  generated  by  an  aluminum  form- 
ing/metal finishing  process  used  to  manufacture 
fuel  and  target  assemblies  were  discharged  to  a 
settling  basin.  This  process  waste  stream  contained 
acids,  hydroxides,  metal  oxides,  and  chlorinated 
degreasing  solvents.  In  1981,  trichloroethylene  and 
tetrachloroethylene  were  discovered  in  monitoring 
wells  near  the  settling  basin.  In  November  1983,  a 
federal  law  mandated  that  discharges  to  the  basin 
be  stopped  within  two  years.  A  remedial  action 
program  to  remove  the  solvents  from  the  ground- 
water and  to  close  the  settling  basin  was  promptly 
implemented.  Installation  of  a  wastewater  treat- 
ment facility  was  required  before  basin  closure. 
This  required  an  accelerated  program  of  process 
development  to  provide  basic  data  for  design. 
Wastewater  from  87%  process  effluents  totaled 
528  gpm.  A  high  spot  venture  guidance  appraisal 
indicated  that  each  gallon  per  minute  reduction  in 
wastewater  flow  would  reduce  the  capital  cost  of 
the  treatment  facility  by  $10,000.  An  engineering 
consulting  firm  was  quickly  selected,  and  their 
laboratory  was  assembled  on  site  for  an  effluent 
characterization  and  flow  reduction  study.  Compo- 
sition of  spent  process  solutions  as  well  as  drag  out 
from  each  process  solution  to  rinse  water  were 
then  measured.  Optimum  combinations  of  counter- 
flow  rinse  determined  for  each  production  oper- 
ation. In  addition,  a  quench  water  treatment 
system  was  developed  to  remove  emulsified  oil  and 
carbon  and  to  recycle  the  effluent  of  that  unit 
operation.  The  study  indicated  that  inplant  modifi- 
cations could  greatly  reduce  the  total  wastewater 
effluent,  thus  reducing  the  size  of  the  wastewater 
treatment  facility  and  reducing  overall  program 
costs.  A  composite  sample  of  the  projected 
wastewater  after  flow  reductions  was  used  in  treat- 
ability tests  to  develop  the  flowsheet  for  the  treat- 
ment facility  and  to  provide  basic  data  for  design. 
The  wastewater  flow  reduction  up  to  20  gpm  was 
achieved,  and  the  treatment  facility  was  successful- 
ly started  up  in  July  1985.(See  also  W89-02392) 
(Author's  abstract) 
W89-02405 


WASTEWATER  TREATMENT:  OPTIMIZING 
AN  EXISTING  SYSTEM, 

Harris  Corp.,  Melbourne,  FL. 

K.  O.  Gill. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control   for  the  Metal  Finishing  Industry.   EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  214- 

235,  11  fig,  8  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Manage- 
ment planning,  'Operations,  'Optimization. 
Wastewater  management,  Monitoring,  Costs, 
Computer  programs. 


A  logical  and  methodical  approach  to  plant  prob- 
lem-solving exercises  and  cost-reduction  can  be  of 
tremendous  benefit  to  plant  personnel  in  any  en- 
deavor to  optimize  an  existing  wastewater  treat- 
ment plant.  The  causes  of  treatment  problems  must 
be  efficiently  isolated  using  an  established  sampling 
plan  and  analytical  procedures,  and  operators  must 
have  appropriate  monitoring  parameters  available 
to  them  to  ensure  that  wastewater  quality  continu- 
ously meets  applicable  limits.  Manipulation  of 
available  plant  operating  data  will  highlight  less 
obvious  solutions.  Inexpensive  and  readily  avail- 
able software  can  automate  many  basic  plant  func- 
tions, saving  operator  time,  producing  much  more 
consistent  results  in  effluent  quality,  and  providing 
a  simple  tracking  mechanism  for  everything  from 
operating  costs  to  spare  parts  and  equipment  inven- 
tory. (See  also  W89-02392)  (Lantz-PTT) 
W89-02406 


ELECTROLYTIC  RECOVERY  THEORY,  AP- 
PLICATION, ADVANTAGES, 

Baker  Brothers/Systems,  Stoughton,  MA. 

D.  Bailey,  and  M.  Chan. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control   for  the  Metal  Finishing  Industry.   EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  236- 

247,  7  fig,  Href. 

Descriptors:  'Waste  recovery,  'Metal  recovery, 
'Wastewater  treatment,  Electrowinning,  'Elec- 
trolysis, Recycling,  Regulations,  Heavy  metals. 

The  theoretical  electrochemical  basis  of  electrolyt- 
ic recovery  of  metals  is  reviewed,  including  poten- 
tial and  current  and  mass  transfer.  Classical  versus 
high  rate  electrowinning  is  explained  and  the  char- 
acteristics of  carbon-fiber  electrowinning  are  de- 
scribed. Electrowinning  is  the  extraction  of  metals 
from  solution  under  the  influence  of  an  applied 
current.  No  treatment  chemicals  are  necessary  to 
carry  out  this  process.  The  only  consumable  re- 
quired is  electricity.  To  produce  one  pound  of 
metal  it  normally  takes  3  to  4  KWH  of  electrical 
power.  In  most  cases  the  electricity  cost  is  offset 
by  the  value  of  the  recovered  metal.  In  adition  to 
the  benefits  of  low  operational  cost  and  a  positive 
return  on  investment,  the  system  generates  no 
sludge  and,  therefore,  eliminates  the  permanent 
liaility  of  sludge  disposal.  Labor  cost  is  also  consid- 
erably reduced  to  a  great  extent  by  deleting  the 
necessity  of  sludge  and  chemical  handlings.  All 
these  substantial  savings,  tangible  and  intangible, 
lead  to  a  very  attractive  payback  period  even  for 
the  recovery  of  the  less  expensive  metals.  The 
carbon  fiber  electrowinning  technique  has  success- 
fully demonstrated  a  new  perspective  for  today's 
pollution  control  philosophy.  That  is,  to  achieve 
the  goal  of  full  regulatory  compliance  by  recovery 
and  conservation  of  precious  resources.  (See  also 
W89-02392)  (Lantz-PTT) 
W89-02407 


WASTE  TREATMENT  AND  RECYCLING  OF 
MIXED  WASTEWATER  FROM  A  METAL  FIN- 
ISHING COMPANY, 

Aneptek  Corp.,  Wayland,  MA. 

D.  J.  Lee. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control  for  the  Metal  Finishing  Industry.  EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  248- 

256,  1  fig,  3  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Metal-finish- 
ing wastes,  'Heavy  metals,  'Recycling,  'Metal 
recovery,  'Ion  exchange,  Nickel,  Chromium, 
Copper,  Cadmium,  Zinc,  Regulations,  Filtration, 
Carbon,  Adsorption,  Chemical  precipitation, 
Chemical  treatment,  Water  conservation,  Waste 
minimization,  Monitoring. 

An  electroplating  shop  in  Providence,  Rhode 
Island  accepted  a  challenge  to  install  a  waste  treat- 
ment system  to  remove  pollutants  from  the  rinse 
waters  in  their  plating  operations.  The  regulatory 
body,  Narragansett  Bay  Commission  (NBC),  re- 
quires very  stringent  effluent  standards  effective  in 
two  tiers  covering  a  time  span  of  shorter  than  18 
months.  The  company,  International  Chromium 
Plating  Company,  does  a  variety  of  plating  work 
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Group  5D— Waste  Treatment  Processes 


including  electroless  nickel,  bright  nickel,  chromi- 
um, acid  copper,  cadmium,  zinc,  and  chromate 
conversion  coating,  etc.  As  a  result,  a  variety  of 
heavy  metals  and  cyanides  constitute  the  contami- 
nants in  the  rinse  water.  The  objective  of  the  waste 
treatment  project  is  to  meet  the  discharge  limita- 
tions required  by  the  Narragansett  Bay  Commis- 
sion. Ion  exchange  (IX)  was  conceived  as  the  work 
horse  of  the  designed  treatment  system.  The  IX 
system  was  to  consist  of  a  simple  cation  resin  bed 
followed  by  a  pH  adjustment  system.  The  selected 
IX  system  consists  of  the  following:  (1)  cartridge 
filters;  (2)  carbon  adsorption  bed;  (3)  three-bed  IX 
columns  (consisting  of  strong  acid  cation,  weak 
base  anion  and  strong  base  anion  resins);  (4)  pre- 
cipitation hopper;  (5)  heat  exchanger  (to  heat  up 
caustic  regenerate);  (6)  acid  regenerant  waste  tank; 
(7)  backwash  tank;  and  (8)  acid  and  caustic  meter- 
ing system.  The  strategies  for  successful  employ- 
ment of  the  IX  system  to  achieve  the  goals  include 
the  following:  constant  improvement  to  reduce 
metal  salts  loading  to  the  system  by  in-process 
recovery,  waste  minimization  and  water  conserva- 
tion; close  monitoring  of  the  system  performance 
to  prevent  leaks;  and  flexibility  of  solids  handling 
to  free  up  the  system  for  continuous  operation. 
(See  also  W89-02392)  (Lantz-PTT) 
W89-02408 


SUCCESSFUL    IN    HOUSE    RECOVERY    OF 
SOLVENT, 

Finish  Engineering  Co.,  Erie,  PA. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-02410 


CALPURNIA  AND  THE  STRIP  BARN, 

Naval  Air  Rework  Facility,  Cherry  Point,  NC. 

J.  M.  Freemon. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control  for  the  Metal  Finishing  Industry.   EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  290- 

292. 

Descriptors:  'Wastewater  treatment,  *Water  qual- 
ity control,  'Phenols,  Industrial  wastewater,  Air- 
craft, Stripping. 

One  of  North  Carolina's  largest  industrial  produc- 
tion facilities  performs  depot-level  maintenance  on 
a  variety  of  combat  aircraft,  engines,  and  compo- 
nents. In  January  1984,  a  new  permit  was  issued  by 
the  State  of  North  Carolina  with  EPA  having  an 
overview  responsibility.  North  Carolina  insisted  on 
tighter  discharge  parameters  and  began  monitoring 
daily  discharge  reports.  Historic  industrial 
wastewater  discharge  records  indicated  average 
daily  concentrations  of  phenols  of  55  ppm  with  a 
high  of  150  ppm.  A  four-prong  attack  was 
launched  to  eliminate  or  dramatically  reduce  phen- 
ols in  the  industrial  waste  stream:  (1)  review  and 
tighten  existing  specifications  covering  aircraft 
paint  stripping  agents;  (2)  search-out-and-test- 
prove  available  nonphenolic  stripping  agents  that 
protect  the  aircraft  and  perform  efficiently  without 
creating  health  hazards;  (3)  develop  a  program 
ultimately  to  eliminate  all  chemical  stripping,  and 
(4)  review  the  criteria  by  which  a  decision  is  made 
to  strip  an  aircraft  before  overhaul  or  repair.  As 
part  of  this  program,  plastic  media  blasting  was 
tested  as  a  replacement  ot  chemical  stripping.  Ini- 
tial results  were  promising,  changes  in  the  criteria 
for  stripping  an  aircraft  cut  in  half  the  number 
needing  phenolic  stripping,  (see  also  W89-02392) 
(Lantz-PPT) 
W89-02411 


METAL  TREATMENT  AND  RECOVERY, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
J.  W.  Patterson. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988 
p  333-345,  8  fig,  1  tab,  6  ref. 

Descriptors:  'Chemical  recovery,  'Metals,  'Trace 
metals,  'Sludge  conditioning,  'Chemistry  of  pre- 
cipitation, Sludge  utilization,  Sludge,  Nucleation. 

Increasingly  restrictive  industrial  wastewater  dis- 
charge limitations,  escalating  costs  of  wastewater 


treatment  process  sludge  disposal,  and  future  liabil- 
ity associated  with  traditional  sludge  disposal 
methodologies  have  contributed  to  renewed  inter- 
ests in  more  effective  and  alternative  methods  of 
metals  management.  Alternative  methodologies  are 
predominantly  focused  on  opportunities  for  metals 
recovery,  and  include  selective  sorption/desorp- 
tion,  differential  precipitation,  and  sludge  benefi- 
ciation  and  extraction.  An  understanding  of  metal 
speciation  is  essential  to  understanding  how  to 
control  metal  chemistry  for  treatment  and  recov- 
ery. Speciation  encompasses  both  soluble  species 
and  solid  salts  formed  in  the  precipitation  process. 
Recent  research  on  the  morphology  of  metal  preci- 
pitates, and  on  the  extent  to  which  precipitate 
characteristics  can  influence  coprecipitation  are  re- 
ported. As  demonstrated  by  the  data  presented, 
there  are  techniques  to  rapidly  assess  the  accuracy 
of  prediction  in  terms  of  the  solid  phase  anticipated 
and  the  applicability  of  thermodynamic  reaction 
constants.  For  metal  salts  precipitation,  the  re- 
search was  concerned  with  nucleation  and  crystal 
growth,  and  how  solution  chemistry  and  the  mode 
of  induction  of  supersaturation  influences  the  char- 
acteristics of  the  precipitate  solids  formed.  (See 
also  W89-02640)  (VerNooy-PTT) 
W89-02653 


ECONOMIC  AND  ENVIRONMENTAL  IM- 
PACTS OF  USING  MUNICIPAL  SEWAGE  EF- 
FLUENT FOR  AGRICULTURAL  PRODUC- 
TION, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-02663 


REGULATION  OF  THE  AGRICULTURAL  UTI- 
LIZATION OF  SEWAGE  SLUDGE  IN  NEW 
JERSEY, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Residuals  Management  Section. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-02676 


WASTEWATER  CHARACTERIZATION  AND 
HAZARDOUS  WASTE  SURVEY,  CASTLE  AFB, 
CA, 

Air  Force  Occupational  and  Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
C.  W.  Attebery,  R.  A.  Tetla,  and  R.  D.  Binoyi. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA182481. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
May  1987.  Final  Report.  41p,  4  fig,  5  tab,  6  ref,  4 
append. 

Descriptors:  'Wastewater  treatment,  'Hazardous 
wastes,  'Castle  Air  Force  Base,  California, 
Wastewater  management,  Industrial  wastewater, 
Spray  irrigation,  Separation,  Solvents,  Hydrocar- 
bons, Radioactivity. 

The  US  Air  Force  Occupational  and  Environmen- 
tal Health  Laboratory  (USAFOEHL)  conducted  a 
survey  evaluating  the  industrial  wastewater  system 
and  hazardous  waste  program  at  Castle  AFB.  Re- 
sults of  the  survey  showed:  (1)  The  spray  irrigation 
system  works  well,  water  entering  the  drainage 
ditch  prior  to  Canal  Creek  contains  relatively  low 
concentrations  of  NPDES  parameters;  (2)  Three 
separators  and  two  sumps  were  found  to  contain 
characteristic  hazardous  waste;  (3)  The  base  has 
virtually  no  baseline  chemical  analysis  to  charac- 
terize waste  streams,  consequently,  most  waste 
streams  are  classified  hazardous  waste  without 
documented  rationale;  (4)  Opportunities  exist  to 
reduce  quantities  of  waste  in  the  following  catego- 
ries: rinsewater,  solvents,  sewage  treatment  and 
acids.  Recommendations  for  improvement  are  dis- 
cussed, and  include:  (1)  cleaning  out  some  of  the 
separators;  (2)  Developing  a  comprehensive  waste 
analysis  plan  and  hazardous  waste  training  and 
educational  program;  (3)  Procure  a  small  solvent 
recovery  unit  for  waste  methyl  ethyl  ketone  for  a 
Corrosion  Control  Paint  Shop;  (4)  Reevaluate  the 
service  requirements  for  each  Safety  Kleen  unit  to 
ensure  the  base  is  not  paying  for  the  disposal  of 
'clean'  solvent;  (5)  Sample  Industrial  Waste  Treat- 
ment effluent  for  40  CFS  261,  Appendix  IX  select- 


ed parameters;  (6)  Resample  sludge  and  include 
moisture  content  as  a  test  parameter;  (7)  Sample 
sludges  from  oil/water  separators,  sumps,  and 
holdings,  and  analyze  for  hazardous  waste  charac- 
teristics; and  (8)  Resample  drainage  ditch  influent 
and  effluent,  and  aeration  pond  effluent  for  volatile 
hydrocarbons,  bacteria  (fecal  streptococci  and 
fecal  coliform),  and  radioactivity.  (Lantz-PTT) 
W89-02704 


SUPERFUND  RECORD  OF  DECISION:  ROCK- 
AWAY  BOROUGH  WELL  HELD,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-189353. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  EPA/ROD/R02-86/034,  September  1986. 
60p,  5  fig,  3  tab. 

Descriptors:  'Water  pollution  treatment,  'Rock- 
away  Borough  Well  Field,  'Water  treatment, 
'Groundwater  pollution,  'New  Jersey,  Trichlor- 
oethylene,  Pollutant  identification,  Activated 
carbon,  Tetrachloroethylene,  Organic  compounds, 
Feasibility  studies,  Remedies,  Costs. 

The  Rockaway  Borough  Well  Field  Site  is  located 
in  Rockaway  Borough,  Morris  County,  New 
Jersey,  and  consists  of  three  municipal  supply 
wells  in  a  glacial  aquifer  designated  by  EPA  as  the 
sole  source  aquifer  for  Rockaway  Borough  and  the 
surrounding  communities.  High  concentrations  of 
trichloroethylene  (TCE)  and  tetrachloroethylene 
(PCE)  have  been  detected  in  the  aquifer  since 
1980,  but  no  sources  of  contamination  have  been 
identified.  In  1981,  the  Borough  of  Rockaway  con- 
structed a  three-bed  granular  activated  carbon  ad- 
sorption system  to  treat  contaminated  well  water. 
Treatment  has  effectively  reduced  volatile  organic 
contaminant  concentrations  in  finished  water  to  < 
1  ppb.  Although  thirteen  VOCs  have  been  detect- 
ed in  the  well  water,  TCE  and  PCE  are  the 
primary  contaminants  of  concern.  The  site  was 
listed  on  the  National  Priority  List  in  December  of 
1982,  and  the  Remedial  Investigation/Feasibility 
Study  (RI/FS)  was  initiated  in  1985.  The  selected 
remedial  action  for  the  Rockaway  Borough  site 
includes:  Rockaway  Borough  maintaining  the  ex- 
isting filtration  system  and  modifying  operations  to 
ensure  compliance  with  Safe  Drinking  Water  Act 
standards;  and  EPA  continuing  the  RI/FS  in  an 
attempt  to  identify  the  source  and  extent  of  con- 
tamination and  evaluate  additional  remedial  action 
alternatives  to  address  source  control.  Estimated 
capital  cost  of  this  remedial  action  is  zero  with 
annual  operations  and  costs  maintenance  of 
$74,800.  (Author's  abstract) 
W89-02706 


SUPERFUND  RECORD  OF  DECISION: 
COMBE  FILL  NORTH  LANDFILL,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-02707 


CONTRIBUTION  TO  COMPUTATION  OF 
SEDIMENTATION  OF  SOLIDS  IN  HORIZON- 
TAL-SEDIMENTATION BASINS  (EIN  BEI- 
TRAG  ZUR  BERECHNUNG  DER  SEDIMENTA- 
TION VON  FESTSTOFFEN  IN  HORIZONTAL 
DURCHSTROMTEN  SANDFANGEN), 
Hochschule  der  Bundeswehr  Muenchen,  Neubi- 
berg  (Germany,  F.R.).  Inst,  fuer  Wasserwesen. 
W.  Schrimpf. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-770165. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
1987.  280p,  133  fig,  14  tab,  130  ref.  English  summa- 
ry. Mitteilungen  des  Instituts  fuer  Wasserwesen 
der  A 10  Hochschule  der  Bundeswehr  Muenchen, 
No.  20. 

Descriptors:  'Sedimentation,  'Settling  basins, 
'Wastewater  treatment,  Hydraulic  models,  Hydro- 
dynamics, Mathematical  models,  Suspended  sedi- 
ments. Model  studies,  Aeration  chambers. 
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A  diffusion-convection  type  equation  was  applied 
for  the  mathematical  modelling  of  the  settling  be- 
havior of  sand-sized  in  non-aerated  sedimentation 
basins.  Dimensioning  diagrams  obtained  by  means 
of  numerical  solutions  permit  the  design  of  the 
basins  according  to  the  input  parameters  and  the 
boundary  conditions.  A  sensitivity  analysis  reveals 
that  it  is  not  possible  to  predict  an  exact  value,  and 
the  results  of  sedimentation  tests  in  a  laboratory 
flume  agree.  Sedimentation  of  solids  was  also  stud- 
ied in  aerated  basins  made  of  finished  graduated 
tubes.  Experiments  with  two-dimensional  models 
showed  that  air-flow  rate,  water  depth,  and  aerator 
position  were  the  most  important  quantities.  Sedi- 
mentation tests  in  a  three-dimensional  physical 
model  proved  the  usefulness  of  this  type  of  aerated 
chamber,  although  it  is  not  yet  in  use  in  West 
Germany.  In  particular,  a  variable  air-flow  rate 
will  fulfill  two  requirements:  separation  of  organic 
and  inorganic  matter  and  high  removal  ratio  of 
inorganic  solids.  Different  tube  sizes  (length  and 
diameter)  lead  to  flexible  peration  at  various 
sewage  inflows.  (Lantz-PTT) 
W89-02711 


WASTEWATER  TREATMENT:  OZONATION 
PROCESSES  AND  EQUIPMENT.  CITATIONS 
FROM  THE  SELECTED  WATER  RESOURCES 
ABSTRACTS  DATABASE  (JAN  77  -  AUG  87). 
National  Technical  Information  Service,  Spring- 
field, VA. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-866232. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
152p. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
•Bibliographies,  Literature  review,  Disinfection, 
Chlorination,  Kinetics,  Chemical  treatment,  Water 
supply,  Water  quality  control. 

This  bibliography  contains  citations  concerning  the 
utilization  of  ozonation  processes  for  wastewater 
disinfection.  Topics  include  system  descriptions 
and  evaluations,  comparisons  with  the  chlorination 
process,  reaction  kinetics,  and  the  use  of  the  proc- 
ess in  combination  with  other  wastewater  treat- 
ment methods.  The  treatment  of  organic  and  inor- 
ganic compounds  in  wastewater  and  municipal 
water  supplies  is  discussed.  This  updated  bibliogra- 
phy contains  228  citations  (47  of  which  are  new 
entries).  (Author's  abstract) 
W89-02786 


PRETREATMENT     IN     CHEMICAL     WATER 
AND  WASTEWATER  TREATMENT. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-02791 


PRETREATMENT  OF  INDUSTRIAL 

WASTEWATER:  LEGAL  AND  PLANNING  AS- 
PECTS-A  CASE  STUDY, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

H.  H.  Hahn,  and  K.-H.  Hartmann. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.    Springer-Verlag,    New 

York.  1988.  p  125-137,  5  fig,  4  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Pretreatment  of  water,  'Legal  as- 
pects, 'Planning,  'Water  pollution  prevention, 
Case  studies,  Administrative  regulations,  Sewer 
systems,  Environmental  protection,  Tannery 
wastes,  Chromium,  Biological  treatment,  Nitrifica- 
tion, Sludge,  Germany,  Hazardous  materials. 

There  are  new  administrative  regulations  in  the 
Federal  Republic  of  Germany  that  permit  water 
authorities  to  demand  industrial  pretreatment  such 
that  the  subsequent  treatment  of  wastes  in  the 
central  municipal  plant  may  no  longer  be  a  prob- 
lem in  terms  of  waste  load  or  treatability.  These 
new  regulations  and  their  effect  is  illustrated  by 
discussion  of  one  example  of  reorientation  in  com- 
bined industrial/domestic  wastewater  treatment. 
For  the  discharge  of  wastewaters  into  sewer  sys- 
tems, state  legislators  are  asked  to  request  a  treat- 
ment according  to  'best  available  technology'  if  the 
sewage  contains  dangerous  substances.  The  intent 


is  two-fold:  (1)  the  protection  of  the  aqueous  envi- 
ronment is  to  be  intensified;  and  (2)  the  regulations 
should  serve  as  an  incentive  for  the  development 
of  advanced  technology  in  the  area  of  avoiding  the 
generation  of  wastes,  in  the  field  of  treatment  at 
the  source,  and  in  the  area  of  wastewater  treatment 
in  general.  The  composition  of  the  combined 
wastewater  stream  at  the  city  of  B.  is  complex,  due 
to  the  large  contribution  from  one  dominating 
sector  of  industry-the  leather  industry.  Various 
alternative  concepts  for  the  treatment  of  the  city's 
industrial  wastes  were  developed.  The  selection  of 
a  pre-precipitation  and  coagulation  alternative  was 
favored  for  the  following  reasons:  (1)  The  biologi- 
cal-treatment stage  is  better  protected  from  unfore- 
seen fluctuations  in  the  composition  and  quantity 
of  the  incoming  wastewater;  (2)  nitrification  will 
be  slightly  better  in  this  alternative;  and  (3)  the 
unusually  large  amount  of  biological  sludge  pro- 
duced will  be  less  burdened  with  chromium  due  to 
its  early  removal.  (See  also  W89-02791)  (Shidler- 
PTT) 
W89-02800 


CLEAN    TECHNOLOGY    IN    THE    NETHER- 
LANDS: THE  ROLE  OF  THE  GOVERNMENT, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

For   primary   bibliographic   entry   see   Field    5G. 
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SYNERGISTIC  APPROACH  TO  PHYSICAL- 
CHEMICAL  WASTEWATER  PRETREATMENT 
IN  THE  FOOD  INDUSTRY, 

Ingenieurbuero  fuer  Verfahrenstechnik,  Wiesbaden 

(Germany,  F.R.). 

G.  von  Hagel. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  151-158,  5  fig,  1  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Pretreat- 
ment of  water,  'Physicochemical  treatment,  'Food 
processing  industry,  'Food-processing  wastes, 
Sewer  systems,  Anaerobic  digestion,  Chemical 
oxygen  demand,  Screens,  Particle  size,  Chemical 
treatment,  Flocculation. 

More  than  90%  of  the  food  industry's  operations 
discharge  their  waters  into  the  municipal  sewer 
system.  Only  two  methods  of  wastewater  pretreat- 
ment are  applicable  to  the  food  industry-anaerobic 
treatment,  preferably  at  high  chemical  oxygen 
demand  concentrations;  and  a  combination  of  me- 
chanical and  physical/chemical  methods,  exclud- 
ing adsorption.  This  paper  focuses  on  the  synergis- 
tic mechanical/physical/chemical  approach. 
Screening  of  food-industry  wastewaters  with  reli- 
able fixed  or  movable  fine  screens  has  become  the 
key  step  before  chemical  methods  can  be  applied. 
Many  wastewaters  from  the  food  industry  cannot 
be  readily  used  in  chemical  treatment  without 
screening  because  of  the  wide  range  of  particle 
sizes  of  the  solids  they  contain.  The  mechanical 
part  of  the  pretreatment  sequence  not  only  reduces 
the  amount  of  oxygen-consuming  insoluble  matter 
in  the  wastewater;  it  is  the  basic  prerequisite  for 
trouble-free  economical  application  of  subsequent 
flocculation/precipitation/phase-separation  steps. 
The  synergistic  effect  of  the  combined  application 
of  fine  screening  and  chemical  treatment  is  applied 
now  in  an  ever-increasing  number  of  food  process- 
ing plants.  Surprisingly  the  time  for  the  develop- 
ment of  this  trend  was  relatively  short.  (See  also 
W89-02791)  (Shidler-PTT) 
W89-02802 


SEPARATION  OF  HEAVY  METALS  FROM  EF- 
FLUENTS BY  FLOTATION, 

Thessaloniki    Univ.,    Salonika   (Greece).    Lab.    of 
General  and  Inorganic  Chemical  Technology. 
I.  Zouboulis,  and  K.  A.  Matis. 
IN:      Pretreatment      in     Chemical      Water     and 
Wastewater    Treatment.     Springer-Verlag,     New 
York.  1988.  p  159-166,  6  fig,  1  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Flotation,  Ion  flotation,  Precipitate  flota- 
tion, Adsorbing-colloid  flotation,  Surfactants, 
Chromium,  Zinc,  Lead,  Copper,  Arsenic. 


Different  flotation  techniques  suitable  for  separa- 
tion of  heavy  metals  from  effluent  are  described 
and  potential  applications  of  the  processes  are  dis- 
cussed. 'Ion  flotation'  involves  the  removal  of  sur- 
face-inactive ions  from  aqueous  solutions  by  the 
addition  of  surfactants  (or  collectors)  and  the  sub- 
sequent passage  of  dispersed  gas  through  the  solu- 
tion. This  technique  has  been  applied  in  the  labora- 
tory for  removal  of  chromium  and  germanium. 
Raising  the  concentrations  of  the  product  to  be 
removed  may  lead  to  precipitation  before  gas  is 
passed  into  the  solution;  ion  flotation  carried  out 
under  these  conditions  is  a  form  of  'precipitate 
flotation.'  Precipitate  flotation  has  been  applied  in 
the  laboratory  for  the  removal  of  zinc  and  lead  as 
hydroxides,  and  copper  and  zinc  as  sulfides.  An 
advantage  of  precipitate  flotation  is  that  it  does  not 
require  a  stoichiometric  ratio  of  reagents  as  ion 
flotation  does;  thus  it  is  suitable  for  large-scale 
operations  such  as  those  required  in  wastewater 
treatment.  'Adsorbing-colloid  flotation'  generally 
involves  the  removal  of  a  solute  by  adsorption  on, 
or  coprecipitation  with,  a  carrier  floe,  which  is 
then  floated  after  the  addition  of  a  suitable  surfac- 
tant. This  technique  has  been  applied  in  the  labora- 
tory successfully  for  the  removal  of  arsenic.  It  has 
also  been  used  to  process  certain  types  of  un- 
charged pollutants  that  are  normally  removed  by 
coagulation  or  adsorption.  (See  also  W89-02791) 
(Shidler-PTT) 
W89-02803 


PRETREATMENT  OF  WASTEWATER  FROM 
THE  AUTOMOBILE  INDUSTRY, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

R.  Klute. 

IN:      Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  167-177,  5  fig,  4  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Pretreat- 
ment of  water,  'Industrial  wastes,  'Automotive 
industry,  Acidic  water,  Alkaline  water,  Chromium, 
Cyanide,  Lacquer,  Oil,  Solvents,  Regulations, 
Chemical  precipitation,  Flocculation. 

There  are  five  main  types  of  wastewaters  produced 
by  the  automobile  industry:  acidic  /basic 
wastewaters;  wastewaters  containing  chromium; 
those  containing  cyanide;  those  containing  lacquer; 
and  emulsions  of  grease,  oil,  and  solvents  in  water. 
These  effluents  can  cause  operational  interruptions 
in  the  central  detoxification  and  neutralization 
plant  of  an  automobile  factory  and  reduce  the  level 
of  purification.  Due  to  changes  in  wastewater  law 
in  Germany,  stricter  restrictions  on  the  introduc- 
tion of  wastewater  from  industry  into  lakes,  rivers, 
and  public  wastewater  treatment  plants  will  be 
enforced.  The  interruption-free  operation  of  the 
detoxification  and  neutralization  plant  is  a  prereq- 
uisite for  the  removal  of  dangerous  substances  in 
accordance  with  the  new  law.  Accordingly,  pre- 
treatment by  chemical  precipitation/flocculation  of 
wastewaters  containing  lacquer  was  examined  so 
that  introduction  of  these  wastewaters  into  the 
central  wastewater  treatment  plant  could  proceed 
without  difficulties.  Jar  tests  showed  that  the 
chemically-oxidizable  substances  in  these 
wastewaters  could  be  eliminated  up  to  90%  by 
adding  appropriate  amounts  of  aluminum  and  iron 
salts  or  lime.  The  addition  of  an  organic  floccula- 
tion aid  improved  the  settling  properties  of  the 
floes  and  further  increased  elimination  to  95%. 
These  procedures  for  pretreating  wastewaters  con- 
taining lacquer  have  since  been  applied  in  an  auto- 
mobile factory.  Since  then,  operation  of  the  central 
detoxification  and  neutralization  plant  has  proceed- 
ed without  interruptions.  (See  also  W89-02791) 
(Shidler-PTT) 
W89-02804 


INDUSTRIAL  WASTEWATER  PRETREAT- 
MENT OF  A  DENTAL-PHARMACEUTICAL 
COMPANY, 

Wasserwirtschaftsamt  Muenchen  (Germany,  F.R.). 
F.  W.  Gunthert,  and  P.-M.  Hajek. 
IN:      Pretreatment     in     Chemical     Water     and 
Wastewater    Treatment.     Springer-Verlag,     New 
York.  1988.  p  179-187,  6  fig. 
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Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  *Chemical  wastewater,  *Pretreatment 
of  water,  *  Pharmaceutical  industry,  Recreation, 
Sewer  systems,  Settling  tanks,  Neutralization, 
Water  pollution  prevention,  Germany. 

The  wastewater  in  the  catchment  of  Lake  Ammer, 
an  important  recreation  area  of  Greater  Munich,  is 
collected  in  a  separate  system;  the  ESPE  GmbH 
company  discharges  its  domestic  and  industrial 
wastewater  into  this  municipal  wastewater  system. 
The  wastewater  from  this  dental/pharmaceutical 
company  contains  certain  compounds  which  re- 
quire pretreatment  prior  to  discharge  into  the  mu- 
nicipal wastewater  system  so  as  to  avoid  creating 
problems.  Pretreatment  of  the  following  categories 
of  wastewater  is  carried  out  separately:  (1)  poly- 
mer-containing water;  (2)  process  water  (produced 
by  production  or  laboratory  processes);  (3)  pump 
water  (can  contain  all  liquids  used  in  the  course  of 
production);  (4)  special  wastewater  (produced,  for 
example,  when  manufactured  batches  are  defec- 
tive); and  (5)  sulfate-containing  water.  In  order  to 
treat  the  different  streams  from  the  wastewater 
settling  tanks,  buffer  and  neutralization  tanks  are 
provided.  If  necessary,  anti-foam  agents  can  be 
added.  Before  the  pretreated  wastewater  is  dis- 
charged into  the  municipal  wastewater  system,  it  is 
monitored  as  to  its  composition.  The  plant  is  con- 
structed in  such  a  way  that  it  provides  the  best 
possible  protection  for  the  groundwater.  (See  also 
W89-02791)  (Shidler-PTT) 
W89-02805 


MEMBRANE  SEPARATION  PROCESSES  FOR 
rNDUSTRIAL  EFFLUENT  TREATMENT, 

C3  International,  Inc.,  St.  Paul,  MN. 

P.  S.  Cartwright. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  189-200,  13  fig. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Membrane  processes,  'Membrane  fil- 
ters, Ultrafiltration,  Reverse  osmosis,  Waste  recov- 
ery, Design  criteria,  Metal-finishing  wastes. 

The  membrane  processes  of  cross-flow  microfiltra- 
tion,  ultrafiltration,  and  reverse  osmosis  offer  ex- 
cellent potential  for  continuous  removal  of  indus- 
trial contaminants.  This  paper  emphasizes  the 
'point-of-source'  concept  of  recycling  or  recover- 
ing specific  components  for  reuse  through  the  ap- 
plication of  membrane  separation  technologies. 
The  fundamentals  of  these  technologies  are  de- 
scribed, including  membrane  polymers  and  device 
configurations.  In  addition,  complete  system- 
design  considerations  are  presented.  Applications 
of  membrane  separation  to  treatment  of  metal- 
finishing,  printed-circuit,  and  semiconductor-man- 
ufacturing effluents  are  described.  (See  also  W89- 
02791)  (Author's  abstract) 
W89-O2806 


ALTERNATIVE  TREATMENT  OF  DE-ICING 
FLUIDS  FROM  AIRPORTS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

M.  Boiler. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York   1988.  p  201-215,  8  fig,  8  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Pretreat- 
ment of  water,  'Airport  wastes,  'Alcohols,  De- 
icing  fluids,  Ureas,  Waste  recovery,  Waste  storage, 
Aeration,  Biological  treatment,  Nitrification, 
Design  criteria,   Construction  costs,   Switzerland. 

In  most  cases  low-molecular-wcight  alcohols  are 
used  for  deicing  airplanes,  whereas  for  runways 
alcoholic  compounds  are  often  combined  with  urea 
as  a  non-corrosive  deicer.  At  the  Zuerich  airport, 
different  ways  of  treating  the  deicing  fluids  were 
studied  during  the  winter  periods  of  1985-86  and 
1986-87.  Two  technical  solutions  were  considered, 
namely  (1)  central  deicing  stations  for  the  airplanes 
and  recycling  of  the  concentrated  deicing  fluids 
after  treatment,  for  instance,  by  ultrafiltration,  and 
(2)  aerobic  or  anaerobic  treatment  of  the  runoff 


water  and  biological  hydrolysis  and  oxidation  of 
the  urea.  Several  alternatives  of  centralized  deicing 
stations  were  considered.  However,  lack  of  space 
and  high  investment  costs  did  not  favor  this  solu- 
tion. Furthermore,  the  runoff  water  from  the  run- 
ways would  have  to  be  treated  separately,  causing 
investment  costs  similar  to  those  with  decentral- 
ized deicing.  Therefore,  only  biological  processes 
were  considered  as  a  feasible  alternative  for  treat- 
ing the  combined  deicer  runoff.  The  evaluation  of 
the  advantages  and  disadvantages  of  the  investigat- 
ed treatment  schemes  and  a  cost  analysis  led  to  the 
conclusion  that  long-term  aerated  storage  facilities, 
preferably  at  different  locations  at  the  airport,  and 
subsequent  nitrification  in  a  municipal  treatment 
plant  promise  to  be  the  most  feasible  solution  for 
the  removal  of  the  deicer  fluids.  Storage  in  aerated 
tanks  leads  to  full  degradation  of  all  deicer  sub- 
stances and  to  low  dissolved  organic  carbon  re- 
siduals after  a  storage  period  of  1.5  to  2  months. 
The  water  quality  after  the  aforementioned  storage 
period  allows  direct  discharge  to  a  municipal  plant 
for  nitrification.  (See  also  W89-02791)  (Shidler- 
PTT) 
W89-02807 


SEPARATORS  AND  EMULSION  SEPARA- 
TION SYSTEMS  FOR  PETROLEUM,  OIL,  AND 
LUBRICANTS, 

Buderus  A.G.,  Wetzlar  (Germany,  F.R.) 

H.  Noh. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  217-225,  14  fig. 

Descriptors:  'Wastewater  treatment,  'Oil  wastes, 
'Separation  techniques,  'Emulsions,  'Oil,  'Petro- 
leum products,  Lubricants,  Toxicity,  Hazardous 
materials,  Density,  Turbulence,  Gravity  flow,  Ad- 
sorption, Design  criteria,  Emulsifiers,  Service  sta- 
tions, Maintenance  facilities,  Bilge. 

A  concentration  of  1  g  of  oil/1  of  water  is  general- 
ly toxic  to  fish,  and  5%  of  this  concentration  is 
classified  as  hazardous.  An  important  instrument 
for  protecting  water  is  the  POL  (petroleum/oil/ 
lubricant)  separator.  The  basic  principle  of  POL 
separation  is  the  use  of  the  uplift  forces  in  the 
gravitational  field  to  separate  liquids  with  different 
density.  The  problem  is  how  to  retain  all  of  the 
POL  particles  in  the  effluent  in  the  separator.  The 
inlets  to  gravity  separators  must  be  properly  de- 
signed to  avoid  forcing  the  incoming  oil  down- 
ward and  to  avoid  turbulence  that  breaks  up  larger 
oil  droplets  into  smaller  ones.  Minute  droplets  may 
then  be  transported  to  the  outlet  together  with  the 
water  flow.  Frequently,  very  low  concentrations 
of  residual  oil  can  only  be  obtained  through  further 
treatment.  Therefore,  the  physical  processes  of  ad- 
sorption and  coalescence  are  used  in  addition  to 
gravity  in  adsorption/coalescence  separators,  and 
residual  concentrations  of  less  than  5  mg/1  of  water 
can  result.  A  prerequisite  is  a  water/oil  mixture 
without  wetting  agents,  or  wash-active  substances. 
Effluents  containing  substances  that  impair  POL 
separation  or  act  as  emulsifiers  cannot  be  treated  in 
gravity  separators.  These  kinds  of  effluents  have  to 
undergo  special  treatment,  for  instance  in  emul- 
sion-treatment systems.  A  system  were  the  hydro- 
carbon content  does  not  exceed  5  mg/1  of  water,  to 
be  used  in  connection  with  separators  or  by  itself, 
was  developed  specifically  for  car  washes,  service 
stations  that  perform  partial  cleaning  and  remove 
protective  coatings,  and  also  for  machine  shops, 
railroad  and  aircraft  maintenance  facilities,  and 
maritime  operators  who  have  to  dispose  of  bilge 
water.  (See  also  W89-02791)  (Shidler-PTT) 
W89-02808 


CHEMICAL  TREATMENT  OF  FLUE  GAS 
WASHING  LIQUIDS, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
A.  N  Grohmann,  L.  Bauch,  and  H.-P.  Scheerer. 
IN:      Pretreatment     in     Chemical      Water     and 
Wastewater    Treatment.     Springer-Verlag,     New 
York.  1988.  p  227-236,  4  fig,  4  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
treatment,  'Incineration,  Flue-gas  washing  liquids, 
Heavy  metals,  Desulfurization,  Water  pollution 
prevention.  Sludge  disposal. 


When  the  flue  gases  of  refuse  incineration  are  wet- 
purified,  pollutants  from  the  refuse  are  transferred 
from  the  air  into  the  water.  The  heavy  metals  can 
be  removed  from  the  water  completely  (up  to 
0.001  mg/1)  through  a  combined  carbonate/sulfide 
precipitation  process,  even  though  the  pH  value  of 
9  is  not  exceeded  so  that  precipitation  of  magnesi- 
um is  avoided.  The  rinse  water  from  the  flue-gas 
desulfurization  process  can  be  treated  in  the  same 
way.  This  allows  a  significant  improvement  of  the 
environment  with  respect  to  heavy  metals.  Large 
quantities  of  mercury  (up  to  500  t/yr),  lead  (1000 
t/yr),  zinc  (2000  t/yr),  cadmium  (60  t/yr),  and 
copper  (100  t/yr)  accumulate  particularly  during 
refuse  incineration,  and  using  this  method  they  can 
be  concentrated  in  precipitated  sludge,  dewatered, 
and  disposed  of  or  recycled.  (See  also  W89-02791) 
(Author's  abstract) 
W89-02809 


HYDROGEN  SULPHIDE  CONTROL  IN  MU- 
NICIPAL SEWERS, 

Aalborg  Universitetscenter  (Denmark).  Environ- 
mental Engineering  Lab. 

T.  Hvitved-Jacobsen,  B.  Juette,  P.  H.  Nielsen,  and 
N.  A.  Jensen. 

IN:  Pretreatment  in  Chemical  Water  and 
Wastewater  Treatment.  Springer-Verlag,  New 
York.  1988.  p  239-247,  7  fig,  1  tab,  10  ref. 

Descriptors:  'Pretreatment  of  water,  'Wastewater 
treatment,  'Municipal  wastewater,  'Sewers, 
'Sewer  gas,  'Hydrogen  sulfide,  Anaerobic  condi- 
tions, Sulfates,  Organic  matter,  Temperature, 
Model  studies,  Chemical  precipitation. 

Increased  concern  for  the  impact  of  hydrogen 
sulfide  produced  under  anaerobic  conditions  in 
wastewater  has  led  to  the  need  for  pretreatment  of 
the  sewage.  Intensive  field  investigations  on  hydro- 
gen sulfide  formation,  impacts  and  control  in  sew- 
erage systems  were  carried  out  during  the  period 
1985-1987.  Emphasis  was  given  to  determining  the 
importance  of  sulfate,  organic  matter,  temperature, 
and  anaerobic  residence  time  on  sulfide  formation 
in  a  3.9-km  pressure  main.  Based  on  these  studies 
an  empirical  model  for  the  sulfide  buildup  in 
sewers  was  proposed  and  evaluated.  Variation  of 
the  diurnal  sewage  composition  and  flow  and  the 
importance  of  the  type  of  sewage  (municipal  vs 
industrial)  on  sulfide  formation  was  also  taken  into 
account.  Furthermore,  full-scale  experiments  in 
which  iron  sulfate  was  added  to  the  sewage  were 
carried  out  under  fluctuating  conditions  in  order  to 
optimize  precipitation  of  the  sulfide  produced  and 
reduce  the  impact  of  the  hydrogen  sulfide.  A 
system  for  control  and  adjustment  of  the  chemicals 
dosed  was  developed  based  on  the  proposed  model 
and  an  evaluation  of  the  importance  of  the  external 
parameters  and  conditions.  (See  also  W89-02791) 
(Author's  abstract) 
W89-02810 


COAGULATION  AS  THE  FIRST  STEP  IN 
WASTEWATER  TREATMENT, 

Norges  Tekniske  Hoegskole,  Trondheim. 

H.  Odegarrd. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.    Springer-Verlag,    New 

York.  1988.  p  249-260,  6  fig,  5  tab,  24  ref. 

Descriptors:  'Pretreatment  of  water,  'Wastewater 
treatment,  'Chemical  treatment,  'Coagulation, 
Municipal  wastewater,  Particle  size,  Norway. 

Contamination  in  municipal  wastewater  is  charac- 
terized in  terms  of  particle  size,  and  the  fate  of 
particles  in  biological  treatment  is  discussed.  Based 
on  this,  it  is  concluded  that  coagulation  can  be 
used  as  the  first  step  in  wastewater  treatment.  To 
demonstrate  what  is  achievable  by  coagulation  of 
raw  wastewater,  treatment  results  from  over  100 
Norwegian  chemical  treatment  plants  are  present- 
ed. The  following  conclusions  were  drawn:  direct 
particle  separation  is  an  effective  way  of  lowering 
raw  water  contaminant  levels;  particles  have  a 
negative  effect  on  the  biochemical  oxidation  rate 
both  in  activated  sludge  and  in  biofilm  processes, 
and  should  therefore  be  removed  prior  to  biologi- 
cal treatment  to  reduce  the  organic  load  but  also  to 
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promote  rapid  biodegradation;  chemical  treatment 
(coagulation  followed  by  floe  separation)  removes 
most  of  the  particles  in  raw  wastewater  and  is 
consequently  probably  the  most  cost  effective 
process  that  can  be  used  as  the  first  treatment  step; 
and  the  results  from  Norwegian  chemical  treat- 
ment plants  show  that  a  very  considerable  reduc- 
tion of  contaminants  and  a  very  stable  effluent 
quality  is  obtained  by  coagulation  of  raw 
wastewater.  (See  also  W89-02791)  (Shidler-PTT) 
W89-02811 

PRE-PRECIPITATION  FOR  IMPROVEMENT 
OF  NITROGEN  REMOVAL  IN  BIOLOGICAL 
WASTEWATER  TREATMENT, 

Boliden  Kemi  A.B.,  Stockholm  (Sweden). 

I.  Karlsson. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  261-271,  14  fig,  6  ref. 

Descriptors:  *Wastewater  treatment,  *Biological 
wastewater  treatment,  *Nitrogen  removal,  •Chem- 
ical precipitation,  'Water  pollution  prevention, 
Eutrophication,  Wastewater  facilities,  Nitrifica- 
tion, Denitrification,  Pilot  plants,  Sludge,  Econom- 
ic aspects. 

Chemically-coagulated  sewage  water  produces  an 
effluent  low  in  both  suspended  matter  and  organics 
but,  because  of  very  serious  problems  with  algal 
blooms  and  anaerobic  bottom  conditions  in  the 
coastal  waters  of  northern  Europe,  the  discharge 
of  nitrogen  must  be  reduced.  For  existing  sewage 
plants  this  is  a  problem  because  most  of  them  have 
insufficient  biological  volumes  and  retention  times 
to  achieve  nitrification  and  denitrification  in  exist- 
ing facilities.  A  fixed-film  biosystem  can  be  the 
natural  choice  for  treating  this  water.  Adapted  to 
an  existing  sewage  plant  this  volume-saving  proc- 
ess allows  nitrogen  removal  without  tank  expan- 
sion. Pilot-plant  and  full-scale  results  are  discussed. 
The  precipitated  sludge  contains  75%  of  the  organ- 
ic matter  and  represents  a  valuable  internal  carbon 
source.  Some  economic  aspects  concerning  con- 
ventional biological  treatment  and  the  pre-precipi- 
tation  process  are  also  examined.  (See  also  W89- 
02791)  (Author's  abstract) 
W89-02812 


chemicals,  whereas  the  variation  in  elimination  due 
to  the  significant  variation  of  the  inflow  concentra- 
tions ranged  from  42%  to  88%.  (See  also  W89- 
02791)  (Shidler-PTT) 
W89-02813 


CHEMICALLY  SUPPORTED  OIL  AND 
GREASE  REMOVAL  IN  MUNICIPAL 
WASTEWATER  TREATMENT  PLANTS, 

Staedtisches   Baureferat,   Schweinfurt   (Germany, 

F.R.). 

H.  Roggatz,  and  R.  Klute. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,    New 

York.  1988.  p  273-281,  8  fig,  4  ref. 

Descriptors:  *Pretreatment  of  water,  *Wastewater 
treatment,  *Chemical  treatment,  'Municipal 
wastewater,  'Wastewater  facilities,  Oil  wastes, 
Grease,  Industrial  wastes,  Emulsions,  Separation 
techniques,  Sedimentation,  Flotation,  Iron  com- 
pounds, Germany. 

Jar  tests  were  used  initially  to  study  the  disruption 
of  emulsions  which  are  typical  for  the  metal-proc- 
essing plants  in  the  area  of  Schweinfurt,  Germany. 
These  tests  were  carried  out  with  concentrated 
emulsions  in  order  to  demonstrate  the  possibilities 
for  pretreatment  in  the  Schweinfurt  plants  them- 
selves, as  well  as  with  samples  diluted  with  munici- 
pal wastewater.  Increasing  doses  of  ferric  salt  were 
effective  in  breaking  up  emulsified  grease  and  oil, 
thus  making  it  possible  to  remove  them.  In  addi- 
tion, laboratory  tests  were  carried  out  to  investi- 
gate the  influence  of  different  types  of  phase  sepa- 
ration on  the  removal  efficiency.  In  the  jar  tests  for 
emulsion  disruption  and  separation  of  grease  and 
oil,  the  separation  of  solid/liquid  phases  was  car- 
ried out  over  a  30-minute  sedimentation  period. 
The  application  of  dissolved  air  flotation  or  pres- 
sure flotation  can  be  used  as  an  alternative  method 
for  separating  the  phases.  In  the  third  part  of  the 
investigation  experiments  were  attempted  in  which 
AVR  (aluminum/iron  sulfate)  was  dosed  prior  to 
the  grease  trap  in  the  Schweinfurt  treatment  plant. 
Elimination  could  be  improved  from  a  mean  value 
of  28%  to  a  mean  value  of  74%  through  the  use  of 


CHEMICAL-BIOLOGICAL  TREATMENT 

VERSUS  CHEMICAL  TREATMENT:  A  CASE 
STUDY, 

Nixdorf  Computer  Oy  A.B.,  Vantaa  (Finland). 
A.  Ilmavirta. 

IN:  Pretreatment  in  Chemical  Water  and 
Wastewater  Treatment.  Springer-Verlag,  New 
York.  1988.  p  281-289,  15  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Chemical 
treatment,  'Biological  treatment,  'Finland,  Case 
studies,  Comparison  studies,  Cost  analysis,  Cost- 
benefit  analysis,  Wastewater  facilities,  Design  cri- 
teria, Flocculation,  Aeration,  Sludge,  Pumps, 
Chemical  precipitation,  Flow  balancing,  Bypass 
facilities. 

In  the  1980's  the  water  authorities  decided  to 
change  most  of  the  chemical  wastewater  treatment 
plants  in  Finland  to  chemical/biological  plants,  but 
the  cost/benefit  ratio  has  often  been  poor.  A  case 
study  was  initiated  at  the  Valkeakoski  Treatment 
Plant;  one  of  the  purposes  of  the  study  was  to 
examine  the  possibilities  of  changing  a  chemical 
wastewater  treatment  plant  to  a  chemical/biologi- 
cal plant  by  using  only  existing  facilities.  One  half 
of  the  plant  was  changed  to  chemical/biological 
treatment  by  replacing  flocculation  devices  with 
aeration  pumps.  Sludge-removing  pumps  from 
chemical  treatment  are  now  used  as  return  sludge 
pumps.  The  dosage  of  chemicals  is  the  same  for 
chemical  and  biological/chemical  treatment.  The 
grid  chambers  were  transformed  into  pre-precipita- 
tion  basins  by  removing  pre-aeration  devices  and 
all  internal  walls.  An  efficient  flow-balancing  unit 
was  installed  in  the  pre-precipitation  basins;  after 
flow  balancing  was  implemented,  effluent  concen- 
trations became  acceptably  low.  The  bypass  facili- 
ties were  also  changed  from  underflow  dams  to 
overflow  dams.  After  this  change  the  quantity  and 
pollutant  concentrations  of  overflow  water  de- 
creased drastically.  This  has  not  been  a  pilot-plant 
project  but  rather  a  full-scale  project  performed  by 
permanent  personnel.  This  means  that  all  the  prac- 
tical difficulties  are  reflected  in  the  results.  The 
results  are  very  promising.  The  probable  savings  as 
a  result  of  efficient  utilization  of  existing  capacity 
are  15  to  20  million  Finnish  markkaa.  This  ap- 
proach could  be  adopted  in  other  chemical  treat- 
ment plants;  the  nationwide  savings  would  be  sig- 
nificant. (See  also  W89-02791)  (Shidler-PTT) 
W89-02814 

REUSE  OF  CHEMICAL  SLUDGE  FOR  CONDI- 
TIONING OF  BIOLOGICAL  SLUDGES, 

Miyazaki  Univ.  (Japan).  Dept.  of  Civil  Engineer- 
ing- 

Y.  Watanabe,  and  A.  Toyoshima. 
IN:     Pretreatment     in     Chemical     Water     and 
Wastewater     Treatment.     Springer-Verlag,     New 
York.  1988.  p  291-306,  27  fig,  2  tab,  5  ref. 

Descriptors:  'Chemical  sludge,  'Activated  sludge, 
'Sludge  conditioning,  'Adsorption,  'Orthophos- 
phates,  Flocculation,  Settleable  solids,  Settling  ve- 
locity, Sludge  drying,  Hydrogen  ion  concentra- 
tion, Aluminum,  Iron,  Metal  complexes. 

The  effects  of  chemical  sludge,  produced  by  co- 
agulation processes,  on  the  settleability  and  dewa- 
terability  of  biological  sludge,  produced  by  the 
activated  sludge  processes  are  described.  The  set- 
tleability of  the  mixed  biological  and  chemical 
sludges  was  significantly  better  than  that  of  the 
unblended  biological  sludge.  The  average  settling 
velocity  and  density  of  the  discrete  particles  of  the 
mixed  sludges  were  much  higher  than  those  of  the 
biological  sludge.  The  improvement  of  the  mixed 
sludges'  settleability  was  influenced  by  both  mixing 
and  ALT  ratios  (ratios  of  aluminum  ion  concentra- 
tion added  to  suspended  particles  concentration)  of 
the  chemical  sludge.  It  was  also  determined  that 
the  dewaterability  of  the  mixed  sludges  was  im- 
proved and  the  specific  resistance  was  lowered  by 
one  order  of  magnitude  compared  with  the  biologi- 


cal sludge.  Experimental  results  also  are  presented 
on  the  adsorption  of  orthophosphates  on  chemical 
sludge.  The  experimental  investigation  revealed 
that  the  amount  of  orthophosphates  adsorbed  per 
unit  mass  of  chemical  sludge  was  a  function  of  pH 
and  the  amount  of  aluminum  or  iron  contained  in 
the  chemical  sludge.  The  maximum  number  of 
moles  of  orthophosphates  adsorbed  per  mole  of  Al 
or  Fe  contained  in  the  chemical  sludge  was  about 
0.2.  The  surface-coordination  reaction  between  the 
orthophosphates  and  the  hydroxo-Al  or  Fe  com- 
plexes attached  to  the  chemical  sludge  was  verified 
by  acid/base  titration.  (See  also  W89-02791)  (Au- 
thor's abstract) 
W89-02815 


INFLUENCE  OF  SLUDGE  FROM  CHEMICAL 
BIOLOGICAL  WASTEWATER  TREATMENT 
ON  NITRIFICATION  AND  DIGESTION, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 
lungswasserwirtschaft  und  Abfalltechnik. 
C.  F.  Seyfried,  H.-D.  Kruse,  and  F.  Schmitt. 
IN:     Pretreatment     in     Chemical     Water     and 
Wastewater    Treatment.    Springer-Verlag,    New 
York.  1988.  p  307-317,  6  fig,  1  tab.  19  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge, 
'Chemical  treatment,  'Biological  wastewater 
treatment,  'Nitrification,  'Digestion,  'Phosphorus 
removal,  Denitrification,  Chemical  precipitation, 
Municipal  wastewater,  Anaerobic  digestion,  Iron, 
Sulfates. 

The  chemical  precipitation  of  phosphates  in  munic- 
ipal wastewaters  is  a  process  proven  worldwide; 
biological  phosphorus  elimination  is  also  being  em- 
ployed more  and  more  so  that  results  from  practi- 
cal experience  with  large  plants  are  available. 
However,  the  effects  of  P  elimination  on  nitrifica- 
tion and  denitrification  are  often  overlooked.  The 
effects  of  P  precipitation  on  sludge  age,  acid  capac- 
ity, and  the  'activity'  of  the  nitrifying  bacteria  are 
presented  here.  Biological  P  elimination  supported 
by  simultaneous  precipitation  seems  to  be  the  most 
appropriate  solution  when  nitrification  and  denitri- 
fication are  both  necessary  at  the  same  time.  The 
sludges  from  P  precipitation  and  biological  P  elimi- 
nation have  the  following  properties:  (1)  An  addi- 
tional phosphate  re-dissolution  due  to  the  use  of 
chemical  precipitation  is  not  observed  at  normal 
dosages;  however,  in  anaerobic  treatment  plants  a 
phosphate  re-dissolution  of  more  than  60%  is  to  be 
expected  out  of  the  sludge  from  biological  P  elimi- 
nation. (2)  An  inhibition  of  the  anaerobic  digestion 
process,  together  with  a  lowered  gas  yield,  is  not 
found  at  normal  dosages  of  precipitant;  inhibition 
begins  only  at  Fe  concentrations  greater  than  10% 
of  the  solid  content  of  the  supplied  mixed  sludge. 
(3)  The  use  of  a  precipitant  containing  sulfate  for 
more  than  a  couple  of  months  did  not  affect  the 
anaerobic  digestion  process  in  tests  on  a  laboratory 
scale;  this  result  was  confirmed  in  practice.  How- 
ever, the  sulfur  content  of  the  digester  gas  may 
increase  slightly.  (4)  The  digestion  process  with 
the  addition  of  sludges  from  the  precipitation  is  as 
stable  as  the  anaerobic  digestion  with  municipal 
sludge  alone.  (See  also  W89-02791)  (Shidler-PTT) 
W89-02816 

PRETREATMENT  OF  SLUDGE  LIQUORS  IN 
SEWAGE  TREATMENT  PLANTS, 

Aquateam-Norwegian  Water  Technology  Centre 

of  Oslo  (Norway). 

B.  Paulsrud,  B.  Rusten,  and  R.  Storhaug. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  319-326,  2  fig,  4  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Pretreat- 
ment of  water,  'Liquid  sludge,  'Wastewater  facili- 
ties, Literature  review,  Septic  wastewater,  Acti- 
vated sludge  process,  Norway. 

Recycling  of  liquors  from  sludge-processing  facili- 
ties can  sometimes  create  serious  problems  in 
sewage-treatment  plants.  A  literature  review 
shows  that  separate  treatment  of  sludge  liquors  is 
feasible  and  can  be  a  solution  to  the  problems  that 
occur.  In  Norway  several  primary-chemical 
sewage-treatment    plants    are    receiving    septage 
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(septic  tank  pumpings)  in  their  sludge-handling  sys- 
tems; this  practice  increases  the  sludge-liquor  flows 
and  reduces  their  quality,  thus  creating  an  adverse 
impact  on  the  coagulation/flocculation  process 
when  recycling  the  liquor  to  the  plant  inlet.  Treat- 
ment of  such  liquors  by  both  the  activated-sludge 
process  and  rotating  biological  contactors  were 
tested,  and  these  processes  can  produce  an  effluent 
quality  which  causes  no  harm  when  returned  to 
the  plant  inlet.  (See  also  W89-02791)  (Author's 
abstract) 
W89-02817 


HEAVY  METAL  REMOVAL  FROM  SEWAGE 
SLUDGE:  PRACTICAL  EXPERIENCES  WITH 
ACID  TREATMENT, 

Technische  Univ.  Muenchen,  Garching  (Germany, 
F.R.).  Lehrstuhl  fuer  Wasserguetewirtschaft. 
M.  Ried. 

IN:  Pretreatment  in  Chemical  Water  and 
Wastewater  Treatment.  Springer-Verlag,  New 
York.  1988.  p  327-334,  7  fig,  2  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  *Acid  treat- 
ment, 'Sludge,  'Heavy  metals,  Fertilization,  Hy- 
drochloric acid,  Sludge  solids,  Sludge  cake,  Costs, 
Wastewater  disposal. 

Sewage  sludge  often  contains  heavy  metals,  reduc- 
ing its  value  as  a  soil  conditioner  or  fertilizer. 
Adding  hydrochloric  acid  to  anaerobically-digest- 
ed  sewage  sludge  causes  at  least  50  to  95%  of  the 
heavy  metals  to  be  dissolved;  then,  sludge  liquids 
can  be  separated  by  means  of  filter  presses  and  the 
addition  of  a  combination  of  ferric  salts  and  lime 
for  conditioning.  After  dewatering,  the  sludge  cake 
has  a  solids  content  of  35  to  50%.  Sludge  cake  in 
which  heavy  metals  have  been  thus  reduced  can  be 
reused  on  agricultural  soil  after  neutralization.  The 
process  is  rather  expensive,  but  the  amount  of 
refuse  to  be  disposed  of  is  reduced  to  about  5% 
(See  also  W89-02791)  (Shidler-PTT) 
W89-02818 


TREATMENT  OF  FILTER  EFFLUENTS  FROM 
DEWATERING  OF  SLUDGES  BY  A  NEW 
HIGH  PERFORMANCE  FLOCCULATION  RE- 
ACTOR, 

Technische  Univ.   Berlin   (Germany,   F.R.).   Inst. 

fuer  Chemieingenieurtechnik. 

U.  Wiesmann,  K.  Oldenstein,  and  L.  Fechter. 

IN:      Pretreatment     in      Chemical      Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  335-345,  11  fig,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge 
drying,  'Flocculation,  'Wastewater  facilities, 
•Lake  restoration,  'Water  quality  control,  Recrea- 
tion, Filtrate,  Phosphorus  removal,  Clarification, 
Germany,  Performance  evaluation. 

The  Schlachtensee,  the  Krummen  Lanke, 
Grunewaldsee,  and  Hundekehlensee,  form  the 
Grunewald  lake  district.  Because  of  the  great  im- 
portance of  this  lake  district  as  a  recreation  area 
for  the  inhabitants  of  West  Berlin,  the  water 
pumped  into  the  Schlachtensee  has  been  treated  by 
precipitation,  flocculation,  sedimentation,  and  fil- 
tration since  1980  in  order  to  remove  phosphorus 
thll  procedure  has  also  had  a  favorable  effect  on 
the  water  quality  of  the  Grunewaldsee.  Using  a 
desludging  process  as  a  second  part  of  the  regen- 
eration program  of  the  Grunewald  lake  district,  a 
sludge  layer  of  1.5  m  is  to  be  removed  in  order  to 
enlarge  the  water  space  of  the  Grunewaldsee, 
which  has  a  maximal  depth  of  only  3  m.  With 
current  techniques,  the  formation  of  macroflocs 
requires  between  10  and  60  minutes.  Because  only 
a  small  area  of  30  square  m  was  available  for  the 
treatment  of  a  filter  effluent  from  dewatering  of 
sludges  produced  by  desludging  the  lake,  a  process 
with  high  efficiency  was  required  for  the  removal 
of  phosphorus  and  turbidity  from  the  filtrate. 
Therefore  a  cylindrical  stirred  tank  was  used  thai 
was  characterized  by  the  same  narrow  distribution 
of  local  velocity  gradients  and  residence  times  as  a 
new  flocculation  reactor.  In  order  to  achieve  the 
water  quality  required  for  discharge  into  the  lake, 
a  total  mean  residence  time  of  only  14  minutes  is 
sufficient  (0.5  min  for  precipitation  and  coagulation 
in  a  tube  reactor,  2  min  for  flocculation  in  the 


cylindrical  stirred  reactor  and  11.5  min  in  a  lamel- 
lar separator).  The  filter  effluent  of  about  60  cubic 
m/h  has  been  treated  for  nearly  two  years  without 
any  trouble.  (See  also  W89-02791)  (Shidler-PTT) 
W89-02819  ; 


PRETREATMENT  FOR  WASTEWATER  REC- 
LAMATION AND  REUSE, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

T.  Asano,  and  R.  Mujeriego. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,    New 

York.  1988.  p  347-356,  2  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Pretreat- 
ment of  water,  'Wastewater  renovation  'Water 
reuse,  'Viruses,  Wastewater  irrigation,  Ground- 
water recharge,  Tertiary  wastewater  treatment, 
Advanced  wastewater  treatment,  Population  expo- 
sure. Coagulation,  Filtration,  Chlorination. 

The  recent  trend  toward  the  use  of  reclaimed 
municipal  wastewater  for  purposes  such  as  land- 
scape and  food-crop  irrigation,  groundwater  re- 
charge, and  recreational  impoundment  often  re- 
quires tertiary  or  advanced  wastewater  treatment. 
These  water-reuse  applications  result  in  exposing 
the  public  to  reclaimed  wastewater;  thus  assurance 
of  microbiological  and,  particularly,  virological 
safety  is  of  utmost  importance.  Because  of  uncer- 
tainties associated  with  risk  assessment  of  viruses  in 
reclaimed  wastewater,  improvements  in 
wastewater-treatment  technology  and  operation  of 
both  conventional  and  tertiary  wastewater-treat- 
ment plants  are  warranted.  By  optimizing 
wastewater  treatment  and  coagulation/filtration 
processes  coupled  with  effective  chlorination,  it  is 
reasonable  to  expect  that  essentially  virus-free  re- 
claimed water  can  be  produced  in  a  cost-effective 
manner.  The  preferred  methods  of  achieving  essen- 
tially virus-free  reclaimed  wastewater  are  (1)  to 
focus  more  attention  on  improving  the  quality  of 
secondary  effluent  and  operational  reliability  and 
(2)  to  optimize  chemical  coagulation/flocculation 
in  direct  filtration  systems.  Both  of  these  measures 
would  allow  for  the  use  of  lower  chlorine  dosages 
in  disinfection  without  jeopardizing  virus  removal 
and/or  inactivation  efficiency.  (See  also  W89- 
02791)  (Shidler-PTT) 
W89-02820 


WASTE  MINIMIZATION  AUDIT  REPORT- 
CASE  STUDIES  OF  MINIMIZATION  OF  MER- 
CURY-BEARING WASTES  AT  A  MERCURY 
CELL  CHLORALKALI  PLANT, 

Versar,  Inc.,  Springfield,  VA. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-02821 


ECONOMIC  EVALUATION  OF  CARBON  AD- 
SORPTION/ION EXCHANGE  WASTEWATER 
TREATMENT  OPTIONS  FOR  SUNFLOWER 
AAP  NQ  WASTEWATER  TREATMENT  FACIL- 
ITY, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
A.  A.  Balasco,  G.  C.  Cheng,  E.  L.  Field,  and  V.  R. 
Vejins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A189  358. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report,  July  1987.  65p,  10  fig,  14  tab,  4  ref,  2 
append.  DOD  Contract  DAAK11-85-D-0008. 

Descriptors:  'Wastewater  treatment,  'Adsorption, 
'Ion  exchange,  Carbon,  Waste  management,  Costs, 
Evaporation,  Separation,  Economic  aspects,  Sun- 
flower Army  Ammunition  Plant,  Industrial  wastes. 

A  preliminary  engineering  design  study  and  cost 
evaluation  was  performed  for  a  full-scale  nitro- 
guanidine  (NQ)  wastewater  treatment  facility  at 
Sunflower  Army  Ammunition  Plant  (AAP).  The 
objective  was  to  provide  an  estimate  of  the  capital 
investment  and  operating  costs  for  the  wastewater 
treatment  technology  option  involving  activated 
carbon  adsorption  and  ion  exchange  for  primary 
separation,  and  multiple-effect  evaporation  and 
spray  drying  for  volume  reduction.  During  the 
course  of  this  study,  however,  it  became  evident 


that  the  process  economics  could  be  significantly 
improved  if  the  ion  exchange  step  was  eliminated 
from  the  process  scheme.  The  estimated  capital 
investment  required  is  $6.6  million  with  ion  ex- 
change and  $4.6  million  without  (in  1986  dollars). 
The  estimated  operating  costs  are  $30  million/yr 
with  ion  exchange  and  $7  million/yr  without, 
mainly  as  a  result  of  eliminating  costly  regenerated 
chemicals.  (Lantz-PTT) 
W89-02828 


IT'S  YOUR  CHOICE:  A  GUIDEBOOK  FOR 
LOCAL  OFFICIALS  ON  SMALL  COMMUNITY 
WASTEWATER  MANAGEMENT  OPTIONS. 

Environmental  Protection  Agency,  Washington, 
DC.  Municipal  Facilities  Div. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-163027. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA  430/9-87-006,  September  1987. 
73p,  3  append. 

Descriptors:  'Municipal  wastewater  treatment, 
'Wastewater  treatment,  'Management  planning, 
Public  participation,  Costs,  Economic  aspects,  Fi- 
nances. 

The  many  options  available  to  solve  existing  and 
future  wastewater  problems  are  considered.  Infor- 
mation has  been  included  on  how  to  define  the 
problem,  how  to  get  help  from  other  sources  and 
where  to  find  it,  how  to  choose  a  consulting  engi- 
neer, making  up  a  plan  to  deal  with  a  particular 
situation,  various  approaches  to  wastewater  man- 
agement, and  how  to  pay  for  the  wastewater 
system.  The  success  or  failure  of  these  efforts 
depends  on  several  important  things  which  should 
be  kept  in  mind  throughout  the  entire  planning 
process.  These  are:  select  the  right  consultants; 
involve  the  public;  consider  all  the  options;  esti- 
mate the  project  cost;  develop  a  plan  for  financing 
the  project;  and  determine  how  the  system  will  be 
managed  after  its  construction.  (Lantz-PTT) 
W89-02838 


WASTE  MINIMIZATION  AUDIT  REPORT- 
CASE  STUDIES  OF  MINIMIZATION  OF  SOL- 
VENT WASTES  AND  ELECTROPLATING 
WASTES  AT  A  DOD  (DEPARTMENT  OF  DE- 
FENSE) INSTALLATION, 
Versar,  Inc.,  Springfield,  VA. 
M.  Drabkin,  and  P.  Sylvestri. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 166780. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/010,  February  1988 
73p,  9  fig,  16  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Solvents, 
'Case  studies,  'Metal-finishing  wastes,  'Manage- 
ment planning,  Waste  management,  Sludge,  Mer- 
cury, Oil  wastes,  Industrial  wastes,  Economic  as- 
pects, Cadmium,  Cyanide. 

The  U.S.  EPA  is  encouraging  hazardous  waste 
generators  to  develop  programs  to  reduce  the  gen- 
eration of  hazardous  waste.  To  foster  such  pro- 
grams, the  Agency's  Office  of  Research  and  De- 
velopment Hazardous  Waste  Engineering  Re- 
search Laboratory  (ORD/HWERL)  is  supporting 
the  development  and  evaluation  of  a  model  hazard- 
ous waste  minimization  audit  (WMA)  procedure 
using  the  EPA  hierarchy  of  waste  minimization 
(WM)  options,  with  source  reduction  being  more 
desirable  and  recycle/reuse  less  desirable.  Treat- 
ment options,  although  not  considered  WM,  were 
evaluated  if  neither  of  the  former  alternatives  was 
available.  The  WMA  were  conducted  at  genera- 
tors of  a  number  of  generic  hazardous  wastes, 
including  corrosives,  heavy  metals,  spent  solvents, 
and  cyanides.  In  1987,  the  HWERL  WMA  pro- 
gram concentrated  on  ORD's  top  priority  RCRA 
K.  and  F  waste  list.  Audits  were  conducted  at 
generators  of  K071  and  K106  wastes  (mercury  cell 
chloralkali  plants),  K048-K052  wastes  (sludges  and 
solids  from  petroleum  refining),  F002-F004  wastes 
(spent  solvents),  and  F006  wastes  (wastewater 
treatment  sludges  from  electroplating  operations). 
A  WMA  carried  out  at  a  DOD  installation  respon- 
sible for  the  rehabilitation  of  worn  Army  tanks  was 
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aimed  at  developing  WM  options  for  F002,  F004, 
and  F006  listed  wastes.  Two  source  reduction  op- 
tions were  developed  by  the  audit  team  for  F002 
and  F004  wastes  with  attractive  payback  periods 
and  substantial  potential  savings  in  waste  solvent 
disposal  costs.  A  number  of  source  reduction  and 
recycle/reuse  options  were  developed  for  the  elec- 
troplating wastes  which,  if  successfully  implement- 
ed, could  result  in  substantial  savings  in  F006 
waste  disposal  costs  as  well  as  achieve  compliance 
with  the  DOD  installation's  NPDES  permit  limita- 
tions for  cadmium  and  cyanide.  (Author's  abstract) 
W89-U2839 

CORRECTIVE  MEASURES  FOR  RELEASES 
TO  GROUNDWATER  FROM  SOLID  WASTE 
MANAGEMENT  UNITS, 

GCA   Corp.,   Bedford,   MA.   GCA  Technology 

Div. 

For  primarv  bibliographic   entry   see   Field   5G. 

W89-02844  " 

HANDBOOK:  IMPROVING  POTW  PERFORM- 
ANCE USING  THE  COMPOSITE  CORREC- 
TION PROGRAM  APPROACH, 

Process  Applications,  Inc.,  Fort  Collins,  CO. 
B.  A.  Hegg,  J.  R.  Schultz,  and  K.  L.  Rakness. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-184007. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/625/6-84-008,  October  1984. 
258p,  13  fig,  27  tab,  62  ref,  15  append. 

Descriptors:  *Wastewater  treatment,  *Biological 
treatment,  'Performance  evaluation,  Activated 
sludge,  Aeration,  Sludge  stabilization,  Biofiltration. 

The  Handbook  provides  information  on  methods 
to  economically  improve  the  performance  of  exist- 
ing publicly  owned  treatment  works  (POTWs).  It 
is  'how-to'  oriented  and  describes  an  approach  that 
POTW  owners  can  use  to  achieve  improvements 
in  treatment  without  major  capital  expenditures. 
The  evaluation  phase  is  a  thorough  review  and 
analysis  of  a  POTW's  design  capabilities  and  asso- 
ciated administration,  operation,  and  maintenance 
practices.  It  is  conducted  to  provide  information 
for  POTW  administrators  to  make  decisions  re- 
garding efforts  necessary  to  improve  performance. 
The  primary  objective  is  to  determine  if  significant 
improvements  in  treatment  can  be  achieved  with- 
out making  major  capital  expenditures.  The  per- 
formance improvement  phase  is  a  systematic  ap- 
proach to  eliminating  those  factors  that  limit  per- 
formance in  existing  POTWs.  Its  major  benefit  is 
that  it  optimizes  the  capability  of  existing  facilities 
to  perform  better  and/or  treat  more  wastewater. 
Focus  is  on  POTWs  treating  typical  municipal 
wastewater  compatible  with  common  biological 
wastewater   treatment    processes;    specifically    on 
mechanical  plants  using  activated  sludge  (suspend- 
ed growth),  trickling  filters  (fixed  film),  and  vari- 
ations of  these  processes  for  secondary  treatment. 
Variations  of  suspended  growth  processes  included 
are:  plug  flow,  complete  mix,  extended  aeration, 
contact  stabilization,   tapered   aeration,   oxidation 
ditches,  and  step  feed.  Fixed  film  processes  includ- 
ed  are:   conventional   rock   filters,   plastic   media 
filters,  redwood  media  filters,  activated  biofilters 
(ABFs),  and  rotating  biological  contactors  (RBCs). 
(Lantz-PTT) 
W89-02845 


COMPOSTING  OF  MUNICIPAL 

WASTEWATER  SLUDGES. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-186119. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/82/4-85/014,  August  1985.  68p, 
82  fig,  24  tab,  21  ref. 

Descriptors:  *Sludge  utilization,  'Wastewater 
treatment,  'Municipal  wastewater,  'Composting, 
•Sludge,  Monitoring,  Economic  aspects,  Regula- 
tions, Case  studies,  Standards. 

Sludge  management  is  a  major  problem  for  many 
municipalities.  Ever  increasing  quantities  of  sludge 


are  being  generated  as  municipalities  begin  to 
comply  with  the  wastewater  treatment  require- 
ments of  the  Clean  Water  Act  and  as  advances  are 
made  in  wastewater  treatment.  Composting  is  a 
natural  microbiological  process  that  degrades 
sludge  to  a  stable  humus-like  material  that  can  be 
recycled  to  the  land  for  use  as  a  soil  conditioner 
and  low-grade  fertilizer.  Composting  can  have  ad- 
vantages over  other  sludge  management  alterna- 
tives, including  lower  energy  requirements  and 
capital  investment  than  incineration;  a  more  man- 
ageable product  than  land  application;  and  a  more 
productive,  beneficial  use  of  sludge  than  landfilhng 
or  ocean  disposal.  Because  composting  prepares 
sludge  for  use  as  a  resource  rather  than  as  a  waste 
and  because  it  conserves  energy,  it  qualifies  as  an 
alternative  technology  under  the  Federal  Con- 
struction Grants  Program.  This  seminar  publica- 
tion provides  practical  information  on  current 
methods  of  composting  municipal  wastewater 
sludges.  It  is  intended  for  government  and  private 
sector  individuals  involved  in  the  planning,  design, 
and  operation  of  municipal  sludge  treatment  and 
disposal  systems.  Chapters  present:  general  princi- 
ples of  the  composting  process  and  system  design, 
including  windrow,  static  pile,  and  in-vessel  sys- 
tems; public  relations;  aesthetic  considerations; 
marketing  and  distribution  of  compost;  economics; 
design  and  site  layout  considerations;  monitoring; 
equipment  selection;  and  public  health  consider- 
ations. (Lantz-PTT) 
W89-02855 

ASSIMILATIVE  CAPABILITIES  OF  RETEN- 
TION PONDS, 

Geological  Survey,  Tallahassee,  FL. 

E.  H.  Martin,  and  J.  L.  Smoot. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB88-180153. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Report    No.    FHWA/DOT/BMR-303-86,    April 

1986  75p,  19  fig,  10  tab,  17  ref. 

Descriptors:  'Lagoons,  'Wastewater  treatment, 
♦Settling  basins,  'Wetlands,  'Urban  runoff,  Pollut- 
ant load,  Nitrates,  Orthophosphates,  Suspended 
solids,  Lead,  Zinc,  Nitrogen,  Phosphorus,  Heavy 
metals,  Fate  of  pollutants. 

The  efficiency  of  a  detention  pond  and  wetlands 
temporary  storage  system  to  reduce  constituents 
loads  in  urban  runoff  was  determined.  The  reduc- 
tion efficiencies  for  22  constituents,  including  the 
dissolved,  suspended  and  total  phases  of  many  of 
the  constituents  were  investigated.  A  new  method 
not  previously  discussed  in  technical  literature  was 
developed  to  determine  the  efficiency  of  a  tempo- 
rary storage  system  unit  such  as  a  detention  pond 
or  wetlands.  The  method  provides  an  efficiency, 
called  the  regression  efficiency,  determined  by  a 
regression  made  of  loads-in  against  loads-out  of  a 
unit  with  the  intercept  of  the  regression  con- 
strained to  zero.  The  regression  efficiency  of  the 
treatment  unit  is  defined  as  unity  minus  the  regres- 
sion slope.  The  system  (pond  and  wetlands) 
achieved  appreciable  reductions  of  loads  for  most 
constituents.  Significant  positive  regression  effi- 
ciencies for  the  system  were  found  for  all  constitu- 
ents except  the  nutrients  dissolved  nitrate  and  dis- 
solved orthophosphate.  Systems  regression  effi- 
ciencies were  55%  for  total  solids,  83%  for  total 
lead,  70%  for  total  zinc,  36%  for  total  nitrogen, 
and  43%  for  total  phosphorus.  (Author's  abstract) 
W89-02856 

SELECTION  GUIDE  FOR  VOLATILIZATION 
TECHNOLOGIES  FOR  WATER  TREATMENT, 

IT  Corp.,  Knoxville,  TN. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-02863 

VALUE   ENGINEERING   FOR   SMALL  COM- 
MUNITIES. 

Environmental   Protection   Agency,   Washington, 

DC.    Office   of  the   Assistant    Administrator   for 

Water. 

For  primary  bibliographic  entry  see  Field  6B. 
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MUNICIPAL  WASTEWATER  SLUDGE  COM- 
BUSTION TECHNOLOGY. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-186101. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/625/4-85/015,  September  1985. 
177p,  37  fig,  37  tab. 

Descriptors:  'Municipal  wastewater,  'Inciner- 
ation, 'Wastewater  treatment,  'Sludge,  'Combus- 
tion, Costs,  Sludge  drying,  Air  pollution,  Ash, 
Waste  disposal,  Landfills. 

Various  municipal  sludge  combustion  systems  are 
described  and  evaluated.  The  necessity  for  consid- 
ering and  evaluating  the  costs  involved  in  the  total 
sludge  management  train,  including  dewatering, 
combustion,  air  pollution  control,  and  ash  disposal 
processes  are  also  emphasized.  The  report  is  in- 
tended to  supplement,  but  not  replace,  EPA  tech- 
nology transfer  publications  on  sludge  treatment 
and  disposal,  dewatering  municipal  wastewater 
sludges,  municipal  sludge  landfills,  and  land  appli- 
cation of  municipal  sludge.  It  also  answers  ques- 
tions that  have  been  raised  about  incineration  as  a 
means  of  processing  sludge  solids  for  ultimate  dis- 
posal and  presents  factual  answers  supported  by 
case  histories.  The  primary  objectives  of  this  docu- 
ment are:  (1)  to  assess  the  current  status  of  munici- 
pal sludge  combustion  technology  as  to  perform- 
ance of  in-place  systems,  environmental  concerns, 
and  regulatory  agency  viewpoints;  (2)  to  determine 
what  needs  to  be  done  to  make  municipal  sludge 
combustion  more  economical,  including  upgrading 
the  performance  of  present  and  future  systems;  and 
(3)  to  discuss  technology  in  the  R&D  stage.  (Au- 
thor's abstract) 
W89-02872 


BIOTREATMENT  SYSTEMS:  VOLUME  I. 

CRC  Press,  Boca  Raton,  Florida.  1988.  Vol.  1, 
328p.  Edited  by  Donald  L.  Wise. 

Descriptors:  'Anaerobic  digestion,  'Aerobic  treat- 
ment, 'Water  treatment,  'Biological  treatment, 
♦Wastewater  treatment,  'Biological  wastewater 
treatment,  Bacteria,  Industrial  wastewater,  Haz- 
ardous materials,  Phenols,  Organic  compounds. 

Biotreatment  Systems  has  as  its  major  theme  the 
biotreatment  of  organic  residues.  This  theme  pri- 
marily encompasses  the  field  of  anaerobic  methane 
fermentation,  with  an  emphasis  on  treatment  of 
complex  wastes.  The  text  is  intended  to  present  a 
comprehensive  overview  of  the  most  practical  re- 
search programs  that  are  being  carried  out  in  this 
emerging  field  of  international  significance. 
Volume  I  includes  the  following  chapters:  Aerobic 
Treatment  of  Sewage  from  Lignite  (Brown  Coal) 
Processing;  Literature  Study  on  the  Feasibility  of 
Microbiological  Decontamination  of  Polluted 
Soils;  Treatment  of  Hazardous  Wastes  in  a  Se- 
quencing Batch  Reactor;  Anaerobic  Degradation 
of  Phenolic  Compounds  with  Applications  to 
Treatment  of  Industrial  Wastes;  Biological  Treat- 
ment of  Toxic  Industrial  Wastes;  and  Microbial, 
Chemical,  and  Technological  Aspects  of  the  An- 
aerobic Digestion  of  Organic  Pollutants.  (See 
W89-02915  thru  W89-02921  and  W89-02927) 
(Sand-PTT) 
W89-02914 

AEROBIC  TREATMENT  OF  SEWAGE  FROM 
LIGNITE  (BROWN  COAL)  PROCESSING, 

Institut    fuer    Biotechnologie,    Leipzig    (German 

DR.) 

M.  Ringpfeil,  U.  Stottmeister,  U.  Behrens,  G. 

Martius,  and  G.  Burger. 

IN-   Biotreatment   Systems.   Vol.    1.   CRC   Press, 

Boca  Raton,  Florida.  1988.  p  1-61,  21  fig,  28  tab, 

139  ref. 

Descriptors:  'Water  pollution  prevention, 
'Wastewater  treatment,  'Biological  wastewater 
treatment,  'Sludge  utilization,  'Coal,  'Industrial 
wastewater,  Lignite,  Sludge,  Sludge  disposal,  Bac- 
teria. 
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Experiences  gained  from  decades  of  operation  of 
biological  purification  plants  in  the  brown  coal 
industry  have  led  to  industrial  plants  taking  into 
account  the  latest  knowledge  of  biotechnology 
The  formation  and  refinement  of  brown  coal  the 
physical,  chemical,  and  biological  methods  of  puri- 
fying brown  coal  processing  waste  waters,  and  the 
possibilities  for  the  utilization  and  disposal  of  the 
resulting  sludge  are  reviewed,  with  an  emphasis  on 
the  biological  purification  of  brown  coal  industry 
wastewaters  by  technical  plants  in  East  Germany 
Amounts  of  wastewater  may  be  reduced  by  new 
technologies  such  as  coal  liquefaction,  but  the  de- 
velopment of  new  brown  coal  resources,  such  as 
sahferous  coal,  raises  new  wastewater  treatment 
problems.  The  use  of  commercially  adopted  strains 
ot  microorganisms  appears  to  offer  few  advan- 
tages The  construction  of  new  strains  by  plasmid 
transfer  may  offer  decisive  advantages  for  the  deg- 
radation of  synthetically  produced,  persistent  sub- 
stances in  wastewater.  (See  also  W89-02914) 
(Sand-PTT) 
W89-02915 


nzed  and  the  phenolic  composition  of  various 
wastewaters  is  surveyed.  Only  laboratory-scale 
studies  on  the  anaerobic  treatment  of  actual  and 
synthetic  phenolic  wastewaters  have  been  report- 
ed; these  studies  are  also  reviewed.  While  methan- 
ogemc  fermentation  is  not  capable  of  degrading  all 
phenohcs  found  in  industrial  wastewater,  the  proc- 
ess may  be  developed  to  remove  the  majority  of 
the  organic  carbon  present  as  fermentable  pheno- 
lics.  Subsequent  treatment  would  be  required  to 

02914)e(SthedPTTning  phenolics-  (See  also  W89" 
W89-02918 


TREATMENT  OF  HAZARDOUS  WASTES  IN  A 
SEQUENCING  BATCH  REACTOR, 

CECOS  International,  Inc.,  Buffalo,  NY 

P.  A  Herebrun,  R.  L.  Irvine,  K.  C.  Malinowski, 

and  M.  J.  Hanchak. 

IN:   Biotreatment   Systems.   Vol.    1    CRC   Press 

rB„fCMvc££'r^.da-  1988-  p  157"167'  6  f'8'  8  tab-  * 
ref.  NYSERDA  Contract  601-CON-IC-84. 

Descriptors:  'Water  pollution,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  'Hazard- 
ous materials,  'Organic  compounds,  'Phenols 
Activated  carbon,  Cost  analysis,  Activated 
sludge,  Organic  carbon,  Sequencing  batch  reactor. 

The  primary  means  for  removing  organic  com- 
pounds at  the  Chemical  and  Environmental  Con- 
servation Systems  (CECOS)  International  Niagara 
r-alls  wastewater  Treatment  Plant  (NFWTP)  is 
activated  carbon.  Because  of  the  cost  and  energy 
demands  associated  with  the  use  of  activated 
carbon,  CECOS  investigated  the  sequencing  batch 
reactor  (SBR),  a  biological  treatment  system,  as  an 
alternate  method  for  the  removal  of  organic 
carbon  from  wastewater.  Bench-scale  studies  were 
initiated  by  CECOS  in  August  1983.  The  bench- 
scale  reactors  were  operated  at  several  loadings 
^J?orL  detention  times.  A  description  of  the 
CbCOS  hazardous  waste  disposal  site  is  presented 
along  with  SBR  bench-scale  results  on  organic 
carbon  and  phenol  removal,  sludge-setting  charac- 
teristics, and  oxygen  uptake  rates.  Based  on  the 
results,  a  full-scale  SBR  system  was  designed,  with 
construction   beginning   in    December    1983    The 

,olT$Z  SB!*  W,aS  piaced  into  operation  in  June 
1984.  The  role  of  activated  carbon  will  be  shifted 
trom  that  of  being  the  rimary  means  for  removing 
organic  carbon  to  a  more  cost-effective  role  which 
involves  final  polishing  of  the  effluent.  A  1-  or  2- 
day  power  failure  should  have  no  short-  or  long- 
mo™,  wcCt  °nJ£-tem  Performance.  (See  also  W89- 
uzvi4)  (oand-PTT) 
W89-02917 


BIOLOGICAL   TREATMENT   OF   TOXIC   IN- 
DUSTRIAL  WASTE, 

National     Environmental    Engineering    Research 
Inst.,  Nagpur  (India).  Environmental  Microbiology 

P.  Kumaran,  and  N.  Shivaraman. 
IN:   Biotreatment   Systems.   Vol.    1    CRC   Press 
Boca  Raton,  Florida.  1988.  p  227-283,  9  fig,  12  tab! 
210  ref. 

Descriptors:  'Toxic  wastes,  'Wastewater  treat- 
«■"',•  *Toxlclty-  'Detoxification,  'Biodegradation 
Biological  wastewater  treatment,  'Industrial 
wastewater,  Pollutants,  Phenols,  Ammonia,  Cya- 
nide, Pesticides,  Hydrocarbons,  Heavy  metals  Mi- 
crobial degradation,  Bacteria. 

The  causes  for  the  deteriorating  environmental 
conditions  resulting  from  the  discharge  of  toxic 
industrial  effluents  are  reviewed.  The  toxicity  of 
the  pollutants  present  in  these  wastes  (phenolics 
ammonia,  cyanide,  thiocyanates,  hydrocarbons' 
pesticides  and  heavy  metals)  to  aquatic  and  terres- 
trial life  is  evaluated.  The  ability  of  certain  micro- 
organisms to  detoxify  and  sometimes  utilize  these 
pollutants  as  carbon  and  energy  sources  is  dis- 
cussed. The  merits  and  demerits  of  the  application 
of  biotechnology  to  the  treatment  of  toxic  industri- 
al effluents  through  the  'classical  approach'  are 
covered,  as  are  recent  trends  in  bioengineering 
with  special  reference  to  biochemical  augmenta 

wT9-ol9,TS-PTT)atment  P'antS-  (See  alS° 
W89-02919 


ANAEROBIC  DEGRADATION  OF  PHENOLIC 

™/™u£?xS    w,th    applications    TO 

WATERS  INDUSTRIAL      WASTE 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology. 
P.  M.  Fedorak,  and  S.  E.  Hrudey. 
IN:   Biotreatment   Systems.   Vol.    1.   CRC   Press 
Boca  Raton,  Florida.  1988.  p  169-225,  8  fig,  14  tab' 
158  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Biodegradation,  'Anaero- 
bic digestion,  'Industrial  wastewater,  'Phenols 
bacteria,  Organic  carbon,  Methane  bacteria. 

The  mechanisms  of  anaerobic  biodegradation  of 
phenolic  compounds  are  reviewed  with  particular 
emphasis  on  the  fermentation  processes  which  ulti- 
mately yield  methane.  These  microbial  activities 
and  capabilities  are  considered  in  light  of  the  use  in 
tne  treatment  of  phenolic  waste  waters.  The  sus- 
ceptibilities of  a  large  number  of  phenolics  to  be 
degraded  under  anaerobic  conditions  are  summa- 


MICROBIAL,    CHEMICAL,    AND    TECHNO- 

n^J,C^^PECTS    OF   THE    ANAEROBIC 
DEGRADATION  OF  ORGANIC  POLLUTANTS 

Agricultural    Univ.,    Wageningen    (Netherlands)! 

Dept.  of  Water  Pollution  Control 

I.  W.  Koster. 

IN:   Biotreatment   Systems.   Vol.    1     CRC   Press 

Boca  Raton,  Florida.  1988.  p  285-316,  6  fig,  5  tab! 
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Descriptors:  'Biodegradation,  'Anaerobic  diges- 
tion 'Methane  bacteria,  'Wastewater  treatment 
biological  wastewater  treatment,  'Organic  com- 
pounds, Fate  of  pollutants,  Microbial  degradation 
Bacteria. 

The  microbiology,  (bio)chemistry,  and  technology 
ol  the  anaerobic  degradation  of  organic  pollutants 
is  reviewed.  The  main  environmental  factors 
which  are  important  for  a  stable  anaerobic  diges- 
tion include  acidity  and  buffering  capacity  temper- 
ature nutrients,  and  toxic  (inhibitory)  compounds 
in  the  wastewater.  Since  the  methanogenic  bacteria 
are  the  key  organisms  in  anaerobic  digestion  the 
discussion  of  the  environmental  factors  focuses  on 
methanogenesis,  but  the  impact  of  these  factors  on 
the  other  metabolic  stages  in  the  process  of  anaero- 
bic digestion  is  also  dealt  with.  For  many  industrial 
wastewaters,  there  is  no  need  to  optimize  hydroly- 
sis and  acidogenesis,  because  the  rates  are  suffi- 
ciently high  even  at  suboptimal  conditions.  It  is 
concluded  that  anearobic  digestion  is  a  form  of 
biotechnology  which  has  good  potential  in  solving 
the  problem  of  environmental  pollution  with  or- 
ganic  wastes   and    wastewaters.    (See   also   W89- 

W89-02920 


BIOTREATMENT  SYSTEMS:  VOLUME  II. 

CRC   Press,   Boca  Raton,   Florida.    1988    Vol    2 
248p.  Edited  by  Donald  L.  Wise. 


Descriptors:  'Anaerobic  digestion,  'Biological 
treatment,  'Wastewater  treatment,  'Biological 
wastewater  treatment,  Industrial  wastewater, 
Phenols,  Heavy  metals,  Sludge,  Hazardous  materi- 
als, Bacteria. 

Biotreatment  Systems  has  as  its  major  theme  the 
biotreatment  of  organic  residues.  This  theme  pri- 
marily encompasses  the  field  of  anaerobic  methane 
fermentation,  with  an  emphasis  on  treatment  of 
complex  wastes.  The  text  is  intended  to  present  a 
comprehensive  overview  of  the  most  practical  re- 
search programs  that  are  being  carried  out  in  this 
emerging  field  of  international  significance. 
Volume  II  includes  the  following  chapters:  Toxici- 
ty of  Heavy  Metals  to  Thermophilic  Anaerobic 
Digestion;  In  Situ  Biological  Treatment  of  Hazard- 
ous Waste-Contaminated  Soils;  The  Role  of  Phe- 
nolic and  Humic  Compounds  in  Anaerobic  Diges- 
tion Processes;  Bacterial  Leaching  of  Heavy 
Metals  from  Anaerobically  Digested  Sludge;  and 
Biodegradation  of  Recalcitrant  Industrial  Wastes. 
(See  W89-02922  thru  W89-02927  and  W89-02914) 
(Sand-PTT)  ' 

W89-02921 


TOnE^ES?*™  METALS  TO  THERMO- 
PHILIC ANAEROBIC  DIGESTION 

SBo^'  °f  Denmafk'  L^'  ^  fi» 
B.  K.  Ahring,  and  P.  Westermann. 
IN:  Biotreatment  Systems.  Vol.  2.  CRC  Press 
Boca  Raton,  Florida.  1988.  p  1-21,  1  fig,  1  tab,  90 
ref.  Danish  Natural  Science  Research  Council 
Grants  11-3888  and  11-3982. 

Descriptors:  'Heavy  metals,  'Toxicity,  'Anaero- 
bic digestion,  'Wastewater  treatment,  Biological 
wastewater  treatment,  Municipal  wastewater  In- 
dustrial wastewater,  Bacteria,  Copper,  Cadmium 
Chromium,  Mercury,  Nickel,  Zinc. 

Organic  matter  subject  to  anaerobic  digestion  is 
generally  very  heterogeneous  and  may  contain 
compounds  toxic  to  the  anaerobic  microorganisms 
in  the  digester.  Heavy  metals  such  as  Cu,  Cd,  Cr 
Hg,  Ni  and  Zn  are  often  present  in  combined 
municipal  and  industrial  wastewater.  The  impact 
of  heavy  metals  as  environmental  pollutants  to 
anaerobic  digestion  is  discussed.  As  thermophilic 
digestion  is  an  expanding  technology  within  the 
treatment  of  organic  wastes,  and  as  few  investiga- 
tions concerning  heavy  metal  toxicity  have  been 
done  in  this  area,  the  focus  is  on  the  thermophilic 
aspects  of  heavy  metal  toxicity.  None  of  the  ex- 
periments reviewed  indicate  that  sensitivity  or  in- 
stability caused  by  heavy  metals  in  the  wastewater 
is  higher  under  thermophilic  conditions  than  under 
mesophilic  conditions.  (See  also  W89-029211 
(Sand-PTT)  ; 

W89-02922 


IN  SITU  BIOLOGICAL  TREATMENT  OF  HAZ- 
ARDOUS  WASTE-CONTAMINATED  SOILS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

R.  R.  Dupont,  R.  C.  Sims,  J.  L.  Sims,  and  D.  L. 
Sorensen. 

IN:  Biotreatment  Systems.  Vol.  2.  CRC  Press 
Boca  Raton,  Florida.  1988.  p  23-94,  4  fig,  20  tab' 
167  ref,  append. 

Descriptors:  'Soil  contamination,  'Biological 
treatment,  'Cleanup,  'Decontamination,  'Biode- 
gradation, 'Detoxification,  Waste  management, 
Bacteria,  Pollutants,  Soil  management,  Microbial 
degradation,  In  situ  treatment,  Public  health. 

In  situ  treatment  is  the  use  of  the  upper  soil/plant 
system  for  the  biological  and/or  physical/chemical 
transformation,  degradation,  and  detoxication  of 
waste  constituents.  The  control  and  management 
of  biochemical  processes  and  site/soil  factors  to 
accomplish  the  in  situ  biological  treatment  of  haz- 
ardous waste  contaminated  soils  involves  two 
basic,  fundamental  soil/waste  interaction  process- 
es, i.e.  biological  transformation  and  physical  im- 
mobilization of  waste  constituents.  These  interac- 
tion processes,  the  waste/soil/site  factors  which 
affect  them,  and  the  means  far  the  control  and 


136 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


management  to  optimize  in  situ  treatment  at  haz- 
ardous waste  sites  are  reviewed.  Topics  covered 
include  methodology,  selection  of  treatment  techi- 
ques,  monitoring  requirements,  public  health/risk 
assessment  techniques,  and  the  application  of  meth- 
odology to  in  situ  management.  Fundamental  proc- 
ess influencing  soil/waste  interactions  are  de- 
scribed in  an  appendix.  (See  also  W89-02921) 
(Sand-PTT) 
W89-02923 


ROLE  OF  PHENOLIC  AND  HUMIC  COM- 
POUNDS IN  ANAEROBIC  DIGESTION  PROC- 
ESSES, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

J.  A.  Field,  and  G.  Lettinga. 

IN:   Biotreatment   Systems.   Vol.   2.   CRC   Press, 

Boca  Raton,  Florida.  1988.  p  95-123,  7  fig,  6  tab, 
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Descriptors:  *Aerobic  digestion,  *Farm  wastes, 
*Biodegradation,  *Phenols,  *Humic  compounds, 
♦Wastewater  treatment,  Biological  wastewater 
treatment,  Industrial  wastewater,  Bacteria. 

Certain  wastewaters  generated  from  agricultural 
and  petrochemical  industries  contain  moderate  to 
high  concentrations  of  phenolics.  Conditions  prior 
to  waste  treatment  may  subject  the  phenols  to 
transformations.  The  transformations  can  produce 
phenolic  products  which  may  influence  the  per- 
formance of  anaerobic  treatment  by  inhibiting  the 
process  or  by  being  resistant  to  anaerobic  degrada- 
tion. The  extent  to  which  these  transformations 
alter  the  role  of  phenolic  compounds  in  anaerobic 
digestion  is  evaluated.  Special  consideration  is 
given  to  transformations  analogous  to  humus-form- 
ing processes  since  industrial  process  waters  are 
often  subject  to  either  alkaline  conditions  or  en- 
zymes which  catalyze  phenol  oxidation.  (See  also 
W89-02921)  (Sand-PTT) 
W89-02924 

BACTERIAL  LEACHING  OF  HEAVY  METALS 
FROM  ANAEROBICALLY  DIGESTED 

SLUDGE, 

Esso  Petroleum  Canada,  Sarnia  (Ontario).  Re- 
search Dept. 

L.  T.  K.  Wong,  and  J.  G.  Henry. 
IN:   Biotreatment   Systems.   Vol.   2.   CRC   Press, 
Boca  Raton,  Florida.  1988.  p  125-169,  15  fig,  23 
tab,  105  ref. 

Descriptors:  'Sludge  digestion,  *Sludge  utilization, 
♦Anaerobic  digestion,  *Heavy  metals,  *Leaching, 
•Bacteria,  *Wastewater  treatment,  Chelation,  Ion 
exchange,  Chlorination. 

The  physical/chemical  characteristics  of  digested 
sludge  and  methods  for  the  removal  of  heavy 
metals  from  sewage  sludge  are  discussed.  These 
processes  include  acidification,  chemical  chelation, 
liquid  ion  exchange,  chlorination,  and  oxidative 
acid  hydrolysis.  However,  factors  such  as  high 
costs  and  operational  difficulties  have  limited  prac- 
tical applications  of  these  methods.  A  new  ap- 
proach to  remove  heavy  metals  from  sewage 
sludge  utilizes  a  biological  oxidation  process  called 
bacterial  leaching,  which  may  be  defined  as  the 
solubilization  of  metals  from  insoluble  minerals 
directly  by  the  metabolism  of  leaching  bacteria  or 
indirectly  by  the  products  of  metabolism.  Research 
on  bacterial  leaching  of  anaerobically  digested 
sludge  has  proceeded  from  batch  to  continuous 
system.  Attempts  have  also  been  made  to  improve 
or  modify  the  process  downstream  from  bacterial 
leaching.  If  the  feasibility  of  the  process  can  fur- 
ther be  demonstrated  on  a  pilot  scale,  it  may 
provide  a  practical  solution  to  the  sludge  disposal/ 
utilization  problem.  (See  also  W89-02921)  (Au- 
thor's abstract) 
W89-02925 


BIODEGRADATION  OF  RECALCITRANT  IN- 
DUSTRIAL WASTES, 

National    Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

T.  Chakrabarti,  P.  V.  R.  Subrahmanyam,  and  B.  B. 

Sundaresan. 


IN:  Biotreatment  Systems.  Vol.  2.  CRC  Press, 
Boca  Raton,  Florida.  1988.  p  171-234,  8  fig,  6  tab, 
278  ref. 

Descriptors:  'Wastewater  treatment,  *Biological 
wastewater  treatment,  *Industrial  wastewater, 
•Activated  carbon,  *Ozonation,  Advnced 
wastewater  treatment,  Toxicity,  Oxidation,  Bacte- 
ria, Biodegradation,  Anaerobic  digestion,  Genetic 
engineering. 

The  biological  processes  for  biodegradable  and 
recalcitrant  wastewaters  generated  from  different 
industries  and  anaerobic  treatment  of  waste  sludge 
generated  during  biological  treatment  processes 
are  reviewed.  In  addition  to  the  established  tech- 
nology for  biological  treatment  processes,  newer 
approaches  in  waste  process  biotechnology  are 
discussed,  including  powdered  activated  carbon 
and  granular  activated  carbon  or  processes  involv- 
ing pretreatment  of  recalcitrant  wastes  by  ozona- 
tion, hydrogen  peroxide  treatment,  and  photooxi- 
dation.  Genetic  engineering  has  shown  increasing 
promise  in  preparing  cultures  which  can  be  used 
successfully  to  treat  toxic  and/or  recalcitrant 
wastes.  (See  also  W89-02921)  (Sand-PTT) 
W89-02926 


BIOTREATMENT  SYSTEMS:  VOLUME  III. 

CRC  Press,  Boca  Raton,  Florida.  1988.  Vol.  3, 
212p.  Edited  by  Donald  L.  Wise. 

Descriptors:  *Water  pollution,  *Water  treatment, 
•Biological  treatment,  *Wastewater  treatment, 
•Biological  wastewater  treatment,  Organic  wastes, 
Bacteria. 

Biotreatment  Systems  has  as  its  major  theme  the 
biotreatment  of  organic  residues.  This  theme  pri- 
marily encompasses  the  field  of  anaerobic  methane 
fermentation,  with  an  emphasis  on  treatment  of 
complex  wastes.  The  text  is  intended  to  present  a 
comprehensive  overview  of  the  most  practical  re- 
search programs  that  are  being  carried  out  in  this 
emerging  field  of  international  significance. 
Volume  III  includes  the  following  chapters:  An- 
aerobic Biological  Processes  for  the  Prevention  of 
Noxious  Odors  in  Pulp  Manufacturing;  Potential 
for  Treatment  of  Hazardous  Organic  Chemicals 
with  Biological  Processes;  Anaerobic  Treatment  of 
Sulfate-Containing  Waste  Water;  and  Enhanced 
Biological  Phosphorus  Removal  from  Waste 
Waters.  (See  W89-02928  thru  W89-02931,  W89- 
02914,  and  W89-02921)  (Sand-PTT) 
W 89-02927 


ANAEROBIC  BIOLOGICAL  PROCESS  FOR 
THE  PREVENTION  OF  NOXIOUS  ODORS  IN 
PULP  MANUFACTURING, 

Tohoku  Univ.,  Sendai  (Japan).  Dept.  of  Civil  En- 
gineering. 

G.  Endo,  and  Y.  Tohya. 

IN:  Biotreatment  Systems.  Vol.  3.  CRC  Press, 
Boca  Raton,  Florida.  1988.  p  1-14,  7  fig,  7  tab,  3 
ref. 

Descriptors:  *Wastewater  treatment,  *Odor  con- 
trol, 'Industrial  wastewater,  *Pulp  and  paper  in- 
dustry, 'Anaerobic  digestion,  *Sulfur  compounds, 
Bacteria,  Biological  wastewater  treatment. 

Sulfur-containing  malodorous  compounds  in  pulp- 
ing waste  water  can  be  removed  by  an  anaerobic 
fermentation  system  which  is  combined  with  an 
alkaline  scrubbing  process  of  fermenter  gas  and 
with  an  air-stripping  process  of  the  anaerobically 
treated  water.  The  fundamental  phenomena  in  an- 
aerobic decomposition  of  malodorous  compounds 
are  discussed.  Optimal  conditions  of  an  anaerobic 
bioreactor  for  the  treatment  of  foul  kraft  steam 
condensates  and  the  secondary  air  stripping  for  the 
removal  of  the  dimethyl  sulfide  that  cannot  be 
decomposed  biologically  by  anaerobic  microorga- 
nisms are  discussed.  (See  also  W89-02927)  (Sand- 
PTT) 
W89-02928 


POTENTIAL  FOR  TREATMENT  OF  HAZARD- 
OUS ORGANIC  CHEMICALS  WITH  BIOLOGI- 
CAL PROCESSES, 


Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
B.  E.  Rittmann,  D.  Jackson,  and  S.  L.  Storck. 
IN:  Biotreatment  Systems.  Vol.  3.  CRC  Press, 
Boca  Raton,  Florida.  1988.  p  15-64,  10  fig,  10  tab, 
176  ref.  U.S.  EPA  Cooperative  Agreement  CR 
806819  and  Office  of  Research  and  Development 
Grant  EPAR-809750. 

Descriptors:  'Hazardous  wastes,  *Pollutants, 
•Wastewater  treatment,  *Biological  wastewater 
treatment,  Hazardous  materials,  Methane  bacteria, 
Anaerobic  treatment,  Aerobic  treatment,  Organic 
compounds,  Bacteria,  Genetic  engineering. 

Biological  methods  for  the  treatment  of  hazardous 
organic  chemicals  are  discussed,  with  a  focus  on 
water  pollution.  Following  a  description  of  the  key 
characteristics  of  contamination  situations,  the 
basic  concepts  needed  to  evaluate  whether  or  not  a 
process  is  potentially  capable  of  achieving  a  treat- 
ment goal  are  discussed.  These  include:  the  elec- 
tron acceptor,  the  electron  donor  and  energy 
source,  primary  and  secondary  substrate  utiliza- 
tion, degradation  potentials  of  classes  of  com- 
pounds, and  reactor  considerations.  Simple  quanti- 
tative models  were  developed  that  can  be  used  to 
predict  process  performance,  and  examples  for  en- 
vironmentally significant  compounds  demonstrate 
the  use  of  the  models,  show  several  potentially 
valuable  applications,  and  illustrate  key  features  of 
the  biological  systems.  The  possibilities  for  genetic 
engineering  to  enhance  biological  treatment  poten- 
tial are  also  discussed.  (See  also  W89-02927)  (Sand- 
PTT) 
W89-02929 


ANAEROBIC  TREATMENT  OF  SULFATE- 
CONTAINING  WASTE  WATER, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Apeldoorn  (Netherlands). 

A.  Rinzema,  and  G.  Lettinga. 

IN:   Biotreatment   Systems.   Vol.   3.   CRC   Press, 

Boca  Raton,  Florida.  1988.  p  65-109.  12  fig,  12  tab, 

193  ref. 

Descriptors:  'Anaerobic  treatment,  'Wastewater 
treatment,  'Biological  wastewater  treatment, 
'Pulp  and  paper  industry,  'Industrial  wastewater, 
'Sulfates,  'Sulfites,  Methane  bacteria,  Food-proc- 
essing wastes,  Fermentation  industry,  Model  stud- 
ies, Sulfur  bacteria. 

The  possibilities  and  restrictions  of  the  anaerobic 
treatment  method  for  wastewaters  containing  oxi- 
dized sulfur  compounds  such  as  sulfate  and  sulfite 
are  reviewed.  The  microbiology  of  sulfate  reduc- 
tion is  discussed,  with  emphasis  on  the  competition 
between  sulfate-reducing  and  methane-producing 
bacteria.  The  inhibition  phenomena  that  can  be 
important  in  the  anaerobic  treatment  of  wastewater 
containing  sulfur  compounds  are  described.  The 
modeling  of  anaerobic  treatment  of  sulfate-contain- 
ing  waste  waters,  based  on  the  available  informa- 
tion on  substrate  competition  and  inhibition,  is  also 
discussed,  along  with  an  overview  of  results  ob- 
tained with  wastewater  from  such  sources  as  the 
pulp  and  paper,  fermentation,  and  edible  oil  indus- 
tries. (See  also  W89-02927)  (Sand-PTT) 
W89-02930 


ENHANCED  BIOLOGICAL  PHOSPHORUS 
REMOVAL  FROM  WASTE  WATERS, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Dept.  of 

Wastewater  Treatment. 

M.  T.  J.  Meganck,  and  G.  M.  Faup. 

IN:   Biotreatment   Systems.   Vol.   3.   CRC   Press, 

Boca  Raton,  Florida.   1988.  p  111-203,  43  fig,  12 

tab,  155  ref. 

Descriptors:  'Wastewater  treatment,  *Biological 
wastewater  treatment,  •Phosphorus  removal,  'Ac- 
tivated sludge,  Fluidized  bed  process,  Ion  ex- 
change, Eutrophication,  Electrochemical  removal, 
Absorption,  Filtration,  Chemical  precipitation. 

Conventional  biological  treatment  of  sewage  is  not 
sufficient  to  meet  the  low  effluent  phosphorus  con- 
centrations required  to  prevent  eutrophication  of 
lakes  and  slow-flowing  rivers.  Specific  P-removal 
techniques   must    be    used,    with    which    effluent 
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standards  can  be  met.  These  techniques  include 
fluidized  bed  crystallization,  ion  exchange,  absorp- 
tion, electrochemical  P  removal,  treatment  by 
algae,  deep  bed  filtration,  and  chemical  precipita- 
tion. Besides  being  rather  expensive,  most  of  these 
methods  are  'tertiary  treatment'  processes  requir- 
ing a  good-quality  biologically  treated  effluent  as 
influent  water.  Reagent  and  energy  needs  are  other 
disadvantages  of  these  processes,  together  with  the 
additional  solids  production.  Sewage  treatment  en- 
gineers have  directed  their  attention  to  alternative 
possibilities  of  P  removal,  and  in  the  early  1970's  it 
became  clear  that  activated  sludges  could  be  in- 
duced to  accumulate  P  up  to  three  times  more  than 
necessary  for  normal  metabolic  requirements.  With 
these  processes,  it  was  possible  to  achieve  more 
than  80%  P  removal  from  domestic  sludges  with- 
out adding  any  reagents  and  without  additional 
sludge  production.  This  so-called  'enhanced  bio- 
logical phosphorus  removal'  is  based  on  the  possi- 
bility of  polyphosphate  storage  by  microorganisms, 
and  is  an  excellent  example  of  the  application  of 
biotechnology  to  environmental  protection.  (See 
also  W89-02927)  (Sand-PTT) 
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An  evaluation  of  the  various  options  for  recover- 
ing and  treating/disposing  of  the  nitrocellulose 
(NC)  present  in  the  manufacturing  wash  streams  at 
the  Radford  Army  Ammunition  Plant  (RAAP) 
was  undertaken  for  the  U.S.  Army  Toxic  and 
Hazardous  Materials  Agency  (USATHAMA).  The 
technologies  evaluated  included:  sliding  bowl  cen- 
trifugation  for  preconcentration;  cross-flow  micro- 
filtration  for  final  concentration;  solid  bowl  cen- 
tnfugation  for  final  concentration;  incineration  for 
disposal  of  NC  sludge;  and  alkaline  digestion  for 
pretreatment  prior  to  biological  treatment  for  dis- 
posal. The  evaluation  focussed  on  the  economics 
of  the  various  technologies,  but  also  addressed  the 
performance  characteristics  and  technical  risk  asso- 
ciated with  implementation  of  the  various  process 
options  which  could  be  configured  from  the  evalu- 
ated technologies.  In  carrying  out  the  evaluation, 
ten  technology  modules  were  configured  and  eval- 
uated. The  different  modules  represented  vari- 
ations in  the  expected  performance  of  these  unit 
operations  under  extremes  in  operating  conditions. 
The  ten  modules  were  then  configured  into  ten 
process  options.  The  overall  process  options  were 
ultimately  subjected  to  an  economic  assessment 
and  overall  evaluation  and  ranking.  The  most  de- 
sirable options,  all  involved  the  use  of  cross-flow 
microfiltration  as  a  concentrating/recovery  step. 
Likewise,  alkaline  digestion  as  a  method  for  pre- 
treatment prior  to  biological  treatment/disposal 
was  involved  with  the  majority  of  the  most  prom- 
ising options.  Two  of  the  three  options  with  the 
lowest  capital  and  operating  costs  also  involved 
both  cross-flow  microfiltration  and  alkaline  diges- 
tion. (Author's  abstract) 
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Azo  dyes  are  of  concern  because  some  of  the  dyes, 
dye  precursors,  and/or  their  degradation  products 
such  as  aromatic  amines  (which  are  also  dye  pre- 
cursors), have  been  shown  to  be,  or  are  suspected 
to  be,  carcinogenic.  Specific  azo  dyes  were  spiked 
at  1  and  5  mg/L  to  pilot-scale  treatment  systems 
with  both  liquid  and  sludge  samples  collected. 
Samples  were  analyzed  by  high  performance  liquid 
chromatography  with  ultraviolet-visible  detector. 
Mass  balance  calculations  were  made  to  determine 
the  percentage  of  the  dye  compound  in  the  waste 
activated  sludge  and  in  the  activated  sludge  efflu- 
ent. Of  the  18  dyes  studied,  11  compounds  passed 
through  the  activated  sludge  process  substantially 
untreated,  4  were  significantly  adsorbed  onto  the 
waste  activated  sludge  and  3  were  apparently  bio- 
degraded.  (Author's  abstract) 
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AERATION  SYSTEMS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
L.  A.  Rossman,  and  J.  A.  Heidman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-185608. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/D-88/056,  March  1988  8p 
1  fig,  4  tab,  6ief. 

Descriptors:  'Computer  programs,  'Aeration, 
'Wastewater  treatment,  'Design  criteria,  'Com- 
puter aided  design,  Activated  sludge,  Chemical 
oxygen  demand,  Dissolve  oxygen,  Costs. 

CADDAS  (Computer  Aided  Design  of  Diffused 
Aeration  Systems)  is  a  microcomputer-based  pro- 
gram that  analyzes  the  cost  and  performance  of 
diffused  aeration  used  in  activated  sludge 
wastewater  treatment  systems.  The  program  can 
analyze  both  coarse  bubble  and  fine  pore  diffusers 
as  well  as  detailed  blower  configurations  and  oper- 
ational strategies.  For  a  given  set  of  hourly  oxygen 
demands  throughout  the  year,  diffuser  perform- 
ance characteristics,  and  blower  capacity/oper- 
ational capability,  CADDAS  computes  hourly  dis- 
solved oxygen  levels,  air  flow  requirements,  and 
blower  energy  usage  over  each  month  of  a  multi- 
year  planning  period.  Special  attention  is  paid  to 
the  effects  of  fine  pore  diffuser  fouling  on  oxygen 
transfer  efficiency  and  its  restoration  through 
cleaning.  CADDAS  also  computes  the  present 
worth  costs  of  initial  equipment  installation, 
monthly  energy  usage,  annual  routine  mainte- 
nance, and  periodic  diffuser  cleaning.  These  fea- 
tures make  CADDAS  a  useful  tool  for  identifying 
cost-effective  aeration  system  designs.  (Author's 
abstract) 
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A  lack  of  information  on  applicable  removal  tech- 
nologies for  total  chemical  oxygen  demand 
(TCOD)  prevented  promulgation  of  best  available 
technology  economically  achievable  limitations 
and  new  source  performance  standards  for  TCOD 


for  pharmaceutical  manufacturing  plants  in  1983 
Therefore,  in  1984  EPA  conducted  a  pilot  plant 
study  of  activated  carbon  treatment  technologies 
utilizing  pharmaceutical  wastewaters  from  a  manu- 
facturing plant  that  produces  fermentation  prod- 
ucts and  chemical  synthesis  products.  One  technol- 
ogy that  was  evaluated  was  powdered  activated 
carbon  (PAC)  addition  to  an  activated  sludge 
system  (PACT).  A  viscous  floating  mass  of  mixed 
liquor  solids  (VFMLS)  developed  in  the  PAC 
units  and  resulted  in  premature  termination  of  the 
study.  The  purposes  of  this  study  were  to:  (1) 
attempt  to  find  the  cause  of  the  formation  of  the 
VFMLS;  (2)  generate  additional  research  data  for 
TCOD  removal  from  pharmaceutical  wastewater 
using  the  PACT  process;  (3)  evaluate  the  efficien- 
cy of  PACT  in  removing  specific  organics;  (4) 
evaluate  the  effectiveness  of  PACT  in  reducing 
effluent  aquatic  toxicity  and  (5)  evaluate  the  use  of 
a  selector  to  improve  the  settleability  of  the  mixed 
liquor.  One  control  unit,  two  PACT  units  and  a 
unit  equipped  with  a  series  of  selector  basins  for 
improving  the  settling  characteristics  of  the  mixed 
liquor  suspended  solids  were  operated.  (Author's 
abstract) 
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By  way  of  responding  to  additional  information 
needs,  from  September  to  December  1984,  EPA 
conducted  biological  and  physical-chemical  pilot 
scale  performance  evaluations  of  activated  carbon 
treatment  technologies  utilizing  actual  pharmaceu- 
tical wastewaters.  The  purpose  of  these  studies  was 
to  help  evaluate  the  ability  of  these  technologies  to 
consistently  achieve  reductions  in  the  effluent  total 
chemical  oxygen  demand  (TCOD)  from  fermenta- 
tion and  chemical  synthesis  wastewaters.  One  of 
the  technologies  that  was  evaluated  was  powdered 
activated  carbon  (PAC)  addition  to  an  activated 
sludge  system  (PACT).  Based  on  the  initial  pilot 
study  results  it  was  decided  that  additional  biologi- 
cal   treatment    information    was    needed    before 
PACT  technology  could  be  considered  a  viable 
treatment  process  for  pharmaceutical  subcategories 
A  and  C  wastewaters  (fermentation  products  and 
chemical    synthesis    products).    Therefore,    from 
March   to  July    1987,   additional   pilot   biological 
treatment  studies  were  performed  at  the  site  of  the 
original  1984  pilot  tests.  Four  biological  pilot  units 
were  used  in  the  1987  study.  One  unit  was  operat- 
ed as  a  control,   two  units  were  operated  with 
powdered  activated  carbon  added  to  the  aeration 
basins,  and  a  fourth  unit  was  operated  using  a 
series  of  selector  basins  for  improving  the  settling 
characteristics  of  the  mixed  liquor  suspended  solids 
(MLSS).  This  report  presents  the  results  of  this 
extensive  research  project.  Findings  are  presented 
regarding  the:  (1)  attempt  to  identify  the  cause  of  a 
viscous  floating  mass  of  mixed  liquor  solids;  (2) 
TCOD  removal  by  PAC  addition  to  a  biological 
treatment  plant;  (3)  specific  organic  chemical  re- 
moval; (4)  aquatic  toxicity  removal;  and  (5)  use  of 
a  selector  system  to  improve  the  MLSS  settling 
characteristics  compared  to  the  control.  (See  also 
W89-02948)  (Lantz-PTT) 
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A  new  chemical  waste  treatment  plant  uses  dis- 
solved air  flotation  and  sand  filtration  for 
wastewater  treatment,  and  oxygenation-ozonation, 
and  filter  press  for  sludge  treatment.  The  new  plant 
has  been  proven  technically  and  economically  fea- 
sible for  municipal  waste  treatment.  When  treating 
industrial  wastewater  or  combined  municipal-in- 
dustrial wastewater,  tertiary  treatment  by  granular 
activated  carbon  is  required.  The  case  history  of 
Hoboken  Project  involving  the  use  of  Supracell 
(DAF)  and  Sandfloat  Sedifloat  (DAF  and  filtra- 
tion) for  wastewater  treatment  at  various  pollutant 
loadings  demonstrated  the  technical  feasibility  of 
the  process.  Cost  analysis  indicated  that  the  Supra- 
cell (3  min  detention  time)  and/or  Sandfloat  (15 
min  detention  time)  for  wastewater  treatment  is 
economically  feasible.  The  adoption  of  granular 
activated  carbon  for  tertiary  treatment  is  not  cost- 
effective.  (Author's  abstract) 
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Various  magnetic  separation  processes  including 
magnetic  coagulation/sedimentation,  magnetic  fil- 
tration, magnetic  ion  exchange,  and  magnetite  ad- 
dition are  presented  through  a  literature  review. 
Their  general  theory  of  magnetic  treatment  is  de- 
scribed and  its  applications  in  water  and 
wastewater  are  introduced  with  special  emphasis 
on  removals  of  oil  scale  and  heavy  metals.  The 
information  is  presented  as  abstracts  under  11 
chapters;  both  journal  articles  and  patents  are  in- 
cluded. (Author's  abstract) 
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Flotation  processes  include  bouyance,  air  solubili- 
ty, bubble  particle  contact,  pressure  flotation, 
vacuum  flotation,  dispersed  air  flotation,  electro- 
flotation,  plain  flotation,  and  oil-water  separation. 
Laboratory  testing,  pilot  plants,  chemical  addi- 
tives, chemical  analysis  and  design  examples  are 
discussed.  Air  flotation  methods  have  a  definite 
place  in  wastewater  treatment  process  lines  and 
can  offer  significant  advantages,  especially  in  the 
treatment  of  naturally  buoyant  materials  or  high 
concentrations  of  poorly  settling  flocculant  materi- 
als, of  which  certain  industrial  wastes  and  aeration 
process  solids  are  excellent  samples.  The  dissolved 
air  in  the  flotation  separation  system  has  the  addi- 
tional positive  benefit  of  abating  odor  problems 
and  this  is  augmented  by  the  shorter  detention 
times  when  the  flotation  systems  are  compared  to 
sedimentation  operations.  For  other  types  of  mate- 
rials flotation  may  not  provide  removal  efficiencies 
that  would  warrant  the  increased  power  and  main- 
tenance costs,  even  though  the  space  requirements 
and  initial  capital  cost  may  be  less  than  those  for  a 
sedimentation  operation.  Vacuum  flotation  con- 
struction is  generally  more  expensive  than  dis- 
persed or  pressurized  air  flotation  because  of  the 
airtight  structures  required  to  hold  a  pressure  of 
nine  inches  of  mercury.  (Lantz-PTT) 
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A  literature  review,  with  96  references,  of  odorous 
pollution  sources,  main  odorants,  odor  quantifica- 
tion, dispersion,  control  methods,  and  health  ef- 
fects is  presented.  The  report  consists  of  abstracts 
of  journal  articles  and  patents.  (Lantz-PTT) 
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Two  proposed  10-MGD  Deep  Shaft-Flotation 
Wastewater  Treatment  systems  (Deep  Shaft-Su- 
pracell  System;  Deep  Shaft-Sandfloat  System)  for 
a  planned  expansion  to  secondary  treatment  at  the 
City  of  Bangor,  Maine  are  described  in  report  No. 
KEKC/07-87/265.  The  first  proposed  design  in- 
cludes two  Deep  Shaft  bioreactors,  each  96  inches 
in  diameter  placed  to  a  depth  of  300  ft.  The  deep 
shaft  reactor  effluent  flows  to  a  7290-gpm  Supra- 
cell flotation  clarifier  55  feet  in  diameter  and  87 
inches  in  total  depth.  The  second  proposed  10- 
MGD  design  also  includes  two  Deep  Shaft  bior- 
eactors (96  inches  in  diameter  and  300  foot  depth). 
The  deep  shaft  reactor  effluent,  however,  flows  to 
a  10-MGD  Sandfloat  clarifier  55  feet  in  diameter 
and  87  inches  in  total  depth.  Various  wastewater 
treatment  applications  of  Deep  Shaft,  Supracell 
and  Sandfloat  processes,  operating  data,  cost  data 
and  Supracell  pilot  plant  study  at  Bangor  are  docu- 
mented for  reference.  (Lantz-PTT) 
W89-02996 


The  aerobic  biological  treatment  of  wastewater 
from  production  of  semisynthetic  antibiotics  in  a 
completely  mixed  reactor  and  in  a  fluidized  bed 
reactor  was  studied.  The  formation  and  develop- 
ment of  new  biomass  on  the  sand  of  a  fluidized  bed 
was  observed  so  that  differences  in  the  structure  of 
organisms  of  the  concomitant  biocenosis  could  be 
detected.  In  a  fluidized  bed  reactor  the  same  qual- 
ity of  treated  water  was  gained  because  of  a  4-5 
times  higher  volumetric  and  hydraulic  loading  as  it 
was  in  the  case  a  conventional  activated  sludge 
plant.  The  biocenosis  of  the  fluidized  bed  was 
abundant  in  individual  and  species.  The  biofilm  of 
the  sand  depended  on  substrate  degradation  rate  as 
well  as  on  rubbing  among  the  sand  particles.  An 
optimal  biofilm  developed  on  the  sand  of  a  fluid- 
ized bed  reactor  10  to  15  days  after  the  experiment 
had  begun,  and  that  condition  remained  unchanged 
as  the  experiment  continued.  (Author's  abstract) 
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Czechoslovak  investigators  have  been  studying  the 
conditions  necessary  for  active  denitrifying  orga- 
nisms in  the  treatment  of  polluted  groundwaters  to 
be  used  for  potable  purposes.  Heterotrophic  deni- 
trification was  investigated  in  artificial  infiltration 
experiments  at  Tlumacov  in  South  Moravia.  Labo- 
ratory, model,  pilot  plant,  and  full  scale  experi- 
ments were  carried  out  in  situ  in  the  natural  rock 
aquifer  of  the  headwaters  of  the  Tri  Dvory  and 
Vsetaty  in  Central  Bohemia.  Polluted  surface 
water  and  groundwater  were  studied  in  the  first 
stage  of  the  experiments,  and  methyl  and  ethyl 
alcohol  were  tested  in  the  second  stage.  The  ex- 
periments confirmed  that  more  than  90%  of  the 
N03-N  could  be  removed,  and  up  to  60%  of  the 
COD  could  be  converted  to  biomass  or  C02. 
(Author's  abstract) 
W89-03098 


COMPARISON  BETWEEN  WASTE  WATER 
TREATMENT  IN  COMPLETELY  MIXED  AND 
FLUIDIZED  BED  REACTORS:  DEVELOP- 
MENT AND  STRUCTURE  OF  BIOMASS 
(VERGLEICH  DER  ABSASSERREINIGUNG  IM 
RUHR  -  UND  IM  WIRBELBETTREAKTOR 
SOWIE  ENTWICKLUNG  UND  STRUKTUR 
DER  BIOMASSE), 

Kemijski  Inst.  Boris  Kidric,  Ljubljana  (Yugoslav- 
ia). 

M.  Toman,  and  B.  Mejac. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWAGAQ,  Vol.  21,  No.  4,  p  148-152,  August 
1988.  4  fig,  2  tab,  7  ref.  English  summary. 

Descriptors:  "Wastewater  treatment,  "Biological 
wastewater  treatment,  "Contact  beds,  "Aerobic  di- 
gestion, "Fluidized  bed  process,  Biomass,  Water 
quality  control,  Pharmacuitical  wastes. 


BELT  FILTER  PRESS  DEWATERING  OF 
WASTEWATER  SLUDGE. 

American  Society  of  Civil  Engineers,  New  York. 
Task  Committee  on  Belt  Filter  Presses. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.  114,  No.  5,  p  991-1006,  October 
1988.  11  fig,  9  tab. 

Descriptors:  "Wastewater  treatment,  "Sludge 
drying,  "Municipal  Wastewater,  "Filters,  "Filtra- 
tion, Surveys,  Belt  filter  presses. 

In  recent  years,  belt  filter  presses  have  become  one 
of  the  most  popular  methods  for  dewatering  mu- 
nicipal sludges.  Since  their  performance  varies 
with  the  type  of  sludge  being  dewatered,  pilot 
testing  or  extrapolation  of  data  from  other  facilities 
has  been  usually  used  to  design  installations.  In 
1984,  an  ASCE  Task  Committee  on  Belt  Filter 
Presses  surveyed  over  100  installations  to  compile 
data  on  performance  and  operating  and  mainte- 
nance requirements.  While  many  parameters  can 
affect  belt  press  performance,  feed  solids  concen- 
tration was  found  to  be  the  most  important  param- 
eter. Good  correlation  between  both  cake  solids 
can  be  used  to  design  belt  press  installations  and  to 
predict  performance.  More  accurate  estimates  of 
cake  solids  can  be  obtained  if  the  mix  of  secondary 
and  primary  sludge  is  known.  (Brock-PTT) 
W 89-03099 

DYE-SENSITIZED     PHOTOCHEMICAL     RE- 
DUCTION OF  PCBS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D— Waste  Treatment  Processes 


M.  L  Stallard,  J.  H.  Sherrard,  and  M.  A. 

Ogliaruso. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1030-1051,  October 

1988.  9  fig,  6  tab,  I4ref. 

Descriptors:  'Polychlorinated  biphenyls,  ♦Photo- 
chemical reduction,  'Water  pollution  treatment, 
•Wastewater  treatment,  Chemical  reduction, 
Transformer  oils,  Soils,  Landfills,  Leachates. 

A  method  has  been  developed  that  can  photore- 
duce  polychlorinated  biphenyl  (PCB)  to  biphenyl 
with  great  speed  and  efficiency,  as  well  as  at 
relatively  low  cost.  This  process  uses  light,  most 
likely  of  the  visible  wavelengths,  generated  by 
ordinary  incandescent  light  bulbs,  which  is  ab- 
sorbed by  a  common  dye  sensitizer.  The  dye  mole- 
cules, when  excited  by  the  absorption  of  light,  can 
promote  a  chemical  reaction  between  PCBs  and  a 
hydrocarbon  gas  such  as  propane.  In  this  chemical 
reaction,  hydrogen  is  abstracted  from  the  hydro- 
carbon gas  molecule  and  is  substituted  for  chlorine 
on  the  PCB  molecule  in  a  stepwise  fashion,  which 
ultimately  yields  the  reaction  product,  biphenyl. 
This  reaction  occurs  in  a  polar  aprotic  solvent  at 
room  temperature  and  is  accelerated  by  the  pres- 
ence of  an  alkali  metal  hydroxide.  A  final  residence 
of  the  chlorine  appears  to  be  a  salt  that  precipitates 
from  the  reaction  mixture.  This  procedure  could 
be  applied  to  the  treatment  of  PCB-contaminated 
transformer  oils,  soils,  and  landfill  leachates.  (Au- 
thor's abstract) 
W89-03101 


OFFLINE  BIOREGENERATION  OF  GRANU- 
LAR ACTIVATED  CARBON, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

J.  G.  Goeddertz,  M.  R.  Matsumoto,  and  A.  S. 

Weber. 

Journal    of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1063-1076,  October 

1988.  6  fig,  2  tab,  13  ref. 

Descriptors:  'Activated  carbon,  'Mathematical 
models,  'Wastewater  treatment,  Biological 
wastewater  treatment,  Wastewater  treatment,  Of- 
fline biological  regeneration. 

The  feasibility  of  an  offline  biological  regeneration 
(OBR)  process  for  granular  activated  carbon  is 
investigated.  A  predictive  model  is  presented  and 
validated  with  data  collected  from  bench-scale  ex- 
periments. Based  on  experimental  results,  the 
upper  limit  for  regeneration  efficiency  will  depend 
on  the  initial  amount  of  substrate  adsorbed  on  the 
carbon  and  the  carbon's  adsorption  characteristics 
(Author's  abstract) 
W89-03103 


PILOT-PLANT   EVALUATIONS   OF   POROUS 
BIOMASS  SUPPORTS, 

Environmental     Protection     Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
A   Ileidman,  R.  C.  Brenner,  and  H.  J.  Shah. 
Journal    of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  114,  No.  5,  p  1077-1096,  October 
1988.  8  fig,  6  tab,  14  ref. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Biological  waste  water 
treatment,  Porous  Biomass  support  systems 
Oxygen  transfer  efficiency,  Pilot  plants,  Biomass. 

Several  porous  biomass-support  systems  are  cur- 
rently available  for  use  in  the  activated-sludge 
process.  One  of  these  systems,  Captor,  utilizes 
polyurethane  foam  pads  to  provide  biofilm  growth 
that  transform  an  aerobic  suspended-growth 
reactor  into  a  fixed-film  reactor.  The  pads  are 
periodically  withdrawn  via  a  conveyor  system  and 
cleaned  to  remove  excess  biomass.  A  2-year  pilot- 
plant  evaluation  of  the  Captor  biomass-support 
system  was  undertaken  the  U.S.  Environmental 
Protection  Agency's  Test  and  Evaluation  Facility 
Three  reactors  were  operated  under  various  load- 
ing conditions,  dissolved-oxygen  (DO)  levels,  and 
pad-cleaning  frequencies  in  both  series  and  parallel 
fiow  configurations.  The  system  efficiently  con- 
verted soluble  biochemical  oxygen  demand  (BOD) 


to  new  biomass,  but  the  majority  of  the  solids 
exited  in  the  process  effluent  rather  than  via  the 
pad  cleaners.  Increased  pad  cleaning  provided  only 
marginal  improvement.  Nitrification  was  evaluated 
during  series  operation.  Pad  durability  was  good, 
but  overall  system  economics  were  not  impressive^ 
There  was  no  evidence  of  enhanced  oxygen  trans- 
fer efficiencies  as  previously  claimed.  (Author's 
abstract) 
W89-03104 


EXPERIMENTAL  STUDY  OF  FLOW  IN  SET- 
TLING TANKS, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B 
W89-03107 


THERMOPHILIC  ANAEROBIC  DIGESTION 
OF  WINERY  WASTE  (VINASSES):  KINETICS 
AND  PROCESS  OPTIMIZATION, 

Cadiz  Univ.  (Spain).  Dept.  of  Chemical  Engineer- 
ing. 

L.  I.  Romero,  D.  Sales,  D.  Cantero,  and  M.  A. 
Galan. 

Process  Biochemistry  PRBCAP,  Vol.  23  No  4  p 
1 19-125,  August  1988.  9  fig,  3  tab,  22  ref. 

Descriptors:  'Industrial  wastes,  'Anaerobic  diges- 
tion, 'Biological  wastewater  treatment, 
'Wastewater  treatment,  Process  control,  Optimiza- 
tion, Mathematical  models,  Vinasses,  Winery 
waste,  Wine  distilleries. 

Vinasses  from  wine-distilleries  have  a  high  organic 
contaminant  load  (16-25  g  COD  (chemical  oxygen 
demand)/l),  an  acidic  character  (pH  about  3.8), 
and  are  discharged  at  almost  90  C.  For  this  reason, 
the  thermophilic  anaerobic  process  was  examined 
as  an  alternative  to  the  mesophilic  process  for  the 
reduction  of  waste  strength.  Start-up  and  acclima- 
tization of  the  digesters  until  attainment  of  steady- 
state  conditions,  and  kinetic  studies  for  the  thermo- 
philic anaerobic  process  to  achieve  an  optimum 
purifying  performance  were  realized.  Substrate  uti- 
lization and  methane  production  models,  both  pro- 
posed by  Chen  and  Hashimoto,  predicted  accurate- 
ly the  performance  of  the  process  and  may  be  used 
in  the  design  of  treatment  units.  Once  optimum 
operating  conditions  had  been  attained  (at  4  days 
retention  time  and  4.25  kg  COD/cu  m/day  load 
density)  COD  removal  of  88%  and  0.25  cu  m 
CH4/kg  COD  added  were  achieved.  (Author's 
abstract) 
W89-03114 


SYNTROPHIC  BACTERIA  PROCESS  TO  CON- 
VERT A  PULP  MILL'S  SPENT  SULPHITE 
LIQUOR  TO  HYDROGEN  SULPHIDE, 

Institut    National   de   la    Recherche    Scientifique 
Sainte-Foy  (Quebec). 
D.  Coullard,  F.  T.  Tran,  and  R.  D.  Tyagi. 
Process  Biochemistry  PRBCAP,  Vol.  23,  No.  2,  p 
69-74,  June  1988.  6  fig,  3  tab,  36  ref. 

Descriptors:  'Biological  wastewater  treatment. 
'Pulp  wastes,  'Effluents,  'Wastewater  treatment, 
'Pulp  and  paper  industry,  'Spent  pulping  liquors, 
'Sulfite  mills,  Economic  aspects,  Sulfite  liquors, 
Syntrophic  bacteria,  Hydrogen  sulfide. 

A  biological  process  was  developed  to  convert 
effluents  of  spent  sulfite  liquor  (SSL)  from  sulfite 
pulping  mills  to  hydrogen  sulfide  gas  which  can  be 
recycled  to  the  mill's  sulfur  burner.  The  mill's 
sulfur  demand  will  thus  be  greatly  reduced.  The 
process  is  novel  approach  for  biological  treatment 
employing  desulfurizing  bacteria  and  Lactobacillus 
in  a  syr.trophic  and  synergistic  system  (commonly 
termed  mutualistic  system).  The  Lactobacillus  uti- 
lizes the  sugars  present  in  the  SSL  as  a  carbon 
source  to  produce  lactate  as  a  source  of  food  and 
use  the  hydrogen  as  an  energy  source  to  produce 
hydrogen  sulfide.  The  purge  stream  of  hydrogen 
sulfide  thus  produced  can  be  recvcled  for  sulfite 
pulping  by  burning  in  the  mill's  sulfur  burner.  The 
lignin  fraction  left  in  the  medium  will  be  precipitat- 
ed, recovered  and  burnt  for  steam  generation.  The 
biotreatment  will  remove  the  bulk  of  organic 
carbon  and  sulfur  loading  from  the  wastewater. 


Depending  on  the  degree  of  treatment  attainable, 
the  treated  water  can  be  reused  in  the  process,  or 
discharged  to  the  environment.  The  process  can  be 
applied  to  both  conventional  and  high  yield  sulfite 
pulping  effluents.  An  analysis  of  the  economical 
viability  of  this  process  shows  its  competitiveness 
with  non-biological  recovery  systems  on  the 
market.  (Author's  abstract) 
W89-03115 


INFLUENCE  OF  NA  AND  CA  ALKALINITY 
ON  UASB  TREATMENT  OF  OLIVE  MILL  EF- 
FLUENTS: I.  PRELIMINARY  RESULTS, 

Istituto  di  Ricerca  sulle  Acque,  Bari  (Italy). 

A.  Rozzi,  N.  Limoni,  S.  Menegatti,  G.  Boari,  and 

L.  Liberti. 

Process  Biochemistry  PRBCAP,  Vol.  23,  No  2  n 

86-90,  June  1988.  5  fig,  3  tab,  7  ref. 

Descriptors:  'Anaerobic  digestion,  'Effluents 
'Olive  mill  effluents,  'Alkalinity,  'Wastewater 
treatment,  'Food-processing  wastes,  'Biological 
wastewater  treatment,  Sodium,  Calcium,  Upflow 
anaerobic  sludge  blanket,  Industrial  wastes. 

The  influence  of  different  alkalis  NaHC03 
NaC03,  and  Ca(OH)2)  on  the  performance  of 
Upflow  Anaerobic  Sludge  Blanket  (UASB)  digest- 
ers fed  on  diluted  olive  mill  effluent  (OME)  has 
been  investigated  at  the  laboratory  level.  Experi- 
mental results  indicated  that  appreciable  amounts 
of  alkalinity  (i.e.,  >  or  =  60  eq/cu  m  of  feed)  are 
needed  for  stable  process  operation  at  feed  concen- 
tration in  the  range  of  3-6  kg  TOC/cu  m  (9-18  kg 
chemical  oxygen  demand/cu  m).  Additions  of 
sodium  alkalinity  increase  the  bicarbonate  concen- 
tration, which  buffers  the  system  and  improves 
process  stability.  The  main  effect  of  lime,  which 
can  be  added  intermittently,  is  probably  to  enhance 
the  settling  characteristics  of  the  anaerobic  sludge 
(Author's  abstract) 
W89-03116 


PHOSPHATE  REQUIREMENT  FOR  ANAERO- 
BIC FIXED  FILM  TREATMENT  OF  LANDFILL 
LEACHATE, 

Technical  Univ.  of  Nova  Scotia,  Halifax.  Dept.  of 

Civil  Engineering. 

D.  Thirumurthi,  and  G.  R.  Groskopf. 

Canadian  Journal  of  Civil  Engineering  CJCEB8 

Vol.  15,  No.  3,  p  334-347,  June  1988  8  fig,  14  tab, 

24  ref. 

Descriptors:  'Leachates,  'Anaerobic  digestion, 
'Biological  wastewater  treatment,  'Phosphates, 
Fixed  film  reactor,  Limiting  nutrients,  Landfills. 

Three  laboratory  model  anaerobic  fixed  film  reac- 
tors, AFFR-A,  B,  and  C,  fed  by  a  pretreated 
leachate,  were  monitored  at  35  +  or  -  5  C  for  10 
months  to  estimate  the  effects  of  different  concen- 
trations and  the  forms  of  phosphate  (ortho,  organ- 
ic, or  condensed)  on  performances  at  1.2-1.8  g 
COD  (chemical  oxygen  demand)/(d  x  I)  of  reactor 
volume.  Ortho-phosphate  (Na3P04)  supplement 
was  added  to  the  feed  of  AFFR-A,  organic  phos- 
phate (sodium  glycerophophate:  C3H7Na206P  - 
5H20)  to  AFFR-B,  and  condensed  phosphate 
(Na4P207)  to  AFFR-C  at  a  feed  COD/P  value  of 
about  6100  for  23  weeks  (Phase  1).  When  no  P04 
deficiency  was  observed,  the  value  was  increased 
to  7700  in  reactors  A  and  B,  but  the  P04  supple- 
ment was  terminated  for  reactor  C,  resulting  in  a 
value  of  64,300  (Phase  II).  The  average  COD  of  C 
effluent  was  599  mg/L  as  compared  with  451  and 
442  mg/l  for  reactors  A  and  B,  respectively,  sug- 
gesting that  a  COD/P  of  64,300  was  too  high. 
During  Phase  III,  the  COD/P  ratios  were  changed 
in  reactors  A.  B,  and  C,  respectively,  to  10,200, 
15,200,  and  34,300.  The  'optimal'  ratio  of  COD/P 
lies  perhaps  between  15,000  and  34,300.  Anaerobes 
did  not  prefer  any  one  form  or  P04  over  the  other 
two  (Author's  abstract) 
W89-03132 


TUNNEL  AND  RESERVOIR  PLAN  SOLUTION 
TO  CHICAGO'S  COMBINED  SEWER  OVER- 
FLOW, BASEMENT  FLOODING,  AND  POLLU- 
TION. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes— Group  5D 


Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-03134 

UNIT  PROCESS  TRADEOFFS  FOR  COM- 
BINED TRICKLING  FILTER  AND  ACTIVATED 
SLUDGE  PROCESSES, 

CH2M/Hill,  Denver,  CO. 

B.  W.  Newbry,  G.  T.  Daigger,  and  D.  Taniguchi- 

Dennis. 

Journal    -   Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  10,  p  1813-1821,  October 

1988.  8  fig,  4  tab,  14  ref. 

Descriptors:  *Biological  wastewater  treatment, 
•Wastewater  treatment,  'Trickling  filters,  'Acti- 
vated sludge  process,  'Combined  treatment,  Bio- 
logical oxygen  demand,  Kinetics,  Comparison 
studies. 

Tradeoffs  available  in  sizing  the  biological  treat- 
ment components  of  combined  trickling  filter/acti- 
vated sludge  processes  were  investigated.  Sixteen 
combinations  of  trickling  filter  total  organic  load- 
ing (TOL)  and  activated  sludge  mean  cell  resi- 
dence time  (MCRT)  were  evaluated.  Soluble  BOD 
removal  was  controlled  primarily  by  the  activated 
sludge  reactor  and  can  be  characterized  by  first 
order  kinetics.  Effluent  suspended  solids  concen- 
trations are  minimized  by  bioflocculation  and  sub- 
sequent degradation  of  particulate  organic  materi- 
al. Trickling  filter  bioflocculation  depends  on  the 
TOL.  As  TOL  increases,  the  activated  sludge 
MCRT  (and  hence  the  size  of  this  component) 
must  be  increased  proportionately  to  provide  the 
required  degree  of  bioflocculation  and  degradation 
of  particulate  organic  matter.  (Author's  abstract) 
W89-03160 


ANAEROBIC  FLUIDIZED  BED  TREATMENT 
OF  AN  INDUSTRIAL  WASTEWATER, 

National  Cheng  Kung  Univ.,  Tainan  (Taiwan). 
S.  J.  Chen,  C.  T.  Li,  and  W.  K.  Shieh. 
Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  10,  p  1826-1832,  October 
1988.  6  fig,  3  tab,  35  ref.  Republic  of  China, 
National  Science  Council  NSC75-0410-E006-14. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
treatment,  'Fluidized  bed  process,  'Anaerobic  di- 
gestion, Chemical  oxygen  demand,  Methane  bacte- 
ria, Biofilms. 

The  anaerobic  fluidized  bed  biofilm  reactor 
(AFBBR)  was  evaluated  as  a  means  for  corn  starch 
wastewater  pretreatment.  Laboratory  results  indi- 
cate that  good  chemical  oxygen  demand  (COD) 
reduction  and  methane  production  are  achievable 
in  AFBBRs  operated  at  proper 

food:microorganism  (F:M)  ratios.  Over  70%  of 
feed  COD  can  be  removed  and  15  L/d  of  methane 
can  be  produced  at  F:M  ratios  as  high  as  3.45  g 
COD/g  TVS  (total  volatile  solids)  x  d.  Reactor 
biomass  holdups  greater  than  15,000  mg/L  are 
achievable  in  AFBBRs.  The  combined  effects  of 
biofilm  detachment,  biofilm  growth,  and  intention- 
al bioparticle  wastage  and  biofilm  separation  cause 
a  finite  AFBBR  mean  cell  residence  time  (MCRT). 
A  desirable  MCRT  is  achievable  in  AFBBRs  that 
will  ensure  good  COD  reduction  and  methane 
production.  (Author's  abstract) 
W89-03162 


ENHANCED  SECONDARY  TREATMENT  IN- 
CORPORATING BIOLOGICAL  NUTRIENT 
REMOVAL, 

CH2M/Hill,  Denver,  CO. 

G.  T.  Daigger,  G.  D.  Waltrip,  E.  D.  Romm,  and 

L.  M.  Morales. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  10,  p  1833-1842,  October 

1988.  7  fig,  4  tab,  18  ref. 

Descriptors:  'Secondary  wastewater  treatment, 
•Nutrient  removal,  'Wastewater  treatment,  'Bio- 
logical wastewater  treatment,  Nitrogen  removal, 
Phosphorus  removal,  Pilot  plants,  Cost  analysis, 
Wastewater  facilities,  Virginia. 


A  15-month  pilot  plant  program  tested  a  biological 
nitrogen  and  phosphorus  removal  concept  for  sec- 
ondary treatment  design.  Part  of  the  design  was  a 
conventional  biological  reactor  divided  into  anaer- 
obic, anoxic,  and  aerobic  zones  which  are  neces- 
sary to  remove  organic  matter,  nitrogen,  and  phos- 
phorus. Results  indicated  that  enhanced  nitrogen 
and  phosphorus  removal  could  be  achieved  at  total 
bioreactor  hydraulic  residence  times  as  low  as  3.7 
hours  in  the  summer,  and  at  approximately  7  hours 
in  the  winter.  Analyses  indicated  that  cost  impacts 
of  the  design  are  minimal.  As  a  result,  a  new  1.75 
cu  m/s  (40  mgd)  secondary  treatment  facility  with 
nutrient  removal  was  designed  with  a  new  process, 
called  the  Virginia  Initiative  Plant  (VIP)  process. 
(Author's  abstract) 
W89-03163 

PILOT  PLANT  DEMONSTRATION  OF  IN- 
SITU  BIODEGRADATION  OF  1,1,1-TRICH- 
LOROETHANE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Chemical  and  Biochemical  Engineering. 
J.  D.  Boyer,  R.  C.  Ahlert,  and  D.  S.  Kossan. 
Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  10,  p  1843-1849,  October 
1988.  5  fig,  3  tab,  22  ref. 

Descriptors:  'Water  pollution  treatment,  'Biode- 
gradation,  'Chlorinated  hydrocarbons,  'Ground- 
water pollution,  'Decontamination,  'Cleanup, 
'Trichloroethane,  Anaerobic  treatment,  Pilot 
plants,  Soil  contamination. 

A  pilot  plant  was  designed,  fabricated,  and  in- 
stalled in  the  field  based  on  results  of  a  laboratory 
investigation  on  biodegradation  of  1,1,1 -trichlor- 
oethane from  a  contaminated  soil  sample.  The  lab- 
oratory experiment  used  glass  columns  packed 
with  soil  from  a  spill  site  as  the  bioreactors.  In  the 
field,  a  drought  and  a  hurricane  created  difficulty 
with  the  supply  of  contaminated  groundwater  for 
reactor  feed.  Clay  disaggregation  and  plugging 
also  caused  problems.  After  modifications  to  two 
pilot  reactor  (lysimeters),  both  produced  effluents 
with  1,1,1 -trichloroethane  concentrations  less  than 
20  ppb.  Operating  histories  had  marked  effects  on 
final  volumetric  flow  rates;  however,  one  unit  sur- 
passed design  criteria  throughout.  As  a  result,  in 
situ  anaerobic  biodegradation  was  proposed  as  a 
viable  alternative  for  cleanup  of  contaminated  soil 
and  groundwater  at  the  site  under  investigation. 
(Author's  abstract) 
W89-03164 


TOXICITY  OF  SELECTED  RCRA  COM- 
POUNDS TO  ACTIVATED  SLUDGE  MICRO- 
ORGANISMS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
V.  T.  Volskay,  and  C.  P.  L.  Grady. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  10,  p  1850-1856,  October 
1988.  3  fig,  7  tab,   14  ref.  EPA  CR-813382-01-0. 

Descriptors:  'Toxicity,  'Hazardous  materials,  'Re- 
source Conservation  and  Recovery  Act,  'Activat- 
ed sludge,  'Wastewater  treatment,  'Hazardous 
wastes,  Inhibition,  Respiration,  Municipal 
wastewater. 

A  modified  OECD  Method  209,  'Activated 
Sludge,  Respiration  Inhibition  Test,'  was  applied  to 
33  compounds  on  the  RCRA  list  that  have  been 
found  in  municipal  wastewaters.  Fifteen  of  the 
compounds  had  EC50  values  (concentrations  re- 
ducing the  oxygen  consumption  rate  to  50%  of  the 
control)  less  than  1000  mg/L,  and  11  had  EC50 
values  in  excess  of  their  solubility  limits.  The  use  of 
dimensionless  inhibition  plots  revealed  that  many 
of  the  inhibitory  compounds  could  be  character- 
ized by  simple  linear,  reversible,  inhibition  models. 
Provided  that  none  of  the  compounds  tested 
behave  as  competitive  inhibitors,  it  appears  that 
few  of  the  RCRA  compounds  commonly  in  do- 
mestic wastewaters  will  have  a  large  impact  on 
activated  sludge  activity  at  the  concentrations 
likely  to  be  present.  (Author's  abstract) 
W89-03165 


EVALUATION  OF  SLUDGE  SETTLEABILITY 
BE  FLOC  CHARACTERISTICS, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
V.  V.  Sadalgekar,  B.  A.  Mahajan,  and  A.  M. 
Shaligram. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  10,  p  1862-1863,  October 
1988.  2  tab,  8  ref. 

Descriptors:  'Sludge,  'Activated  Sludge,  'Sludge 
volume  index,  'Flocculation,  'Sedimentation  rates, 
Water  quality  standards,  India. 

In  the  activated  sludge  process,  the  autofloccula- 
tive  and  settling  capacity  of  sludge  governs  efflu- 
ent quality.  It  is  customary  to  indicate  the  success- 
ful performance  of  this  process  by  the  sludge 
volume  index  (SVI)  or  the  zone  settling  velocity 
(ZSV).  This  work  is  an  analysis  of  30  sludge  sam- 
ples both  from  field  (treating  domestic  and  indus- 
trial wastewaters)  and  laboratory  units  (using  vari- 
ous simulated  industrial  wastewaters).  The  analysis 
composed  a  detailed  study  of  floe  diameter,  fila- 
ment length,  and  filament  number  in  relation  to 
SVI  to  find  out  their  correlation  with  settleability. 
Floe  diameter  exhibited  a  good  correlation  with 
SVI  and  can  be  used  as  an  indicator  for  judging 
the  performance  of  the  process  in  place  of  SVI. 
Results  regarding  the  filament  length  and  SVI 
corroborate  with  those  reported  earlier.  However, 
floe  diameter  is  easy  to  measure  and  less  subjective 
than  filament  length.  Floe  characteristics  also  pre- 
dict the  nature  of  the  sludge  development  and 
settleability.  (VerNooy-PTT) 
W89-03167 


PHOTODECOMPOSITION  OF  CHLORO- 
PHENOLS  IN  AQUEOUS  MEDIUM  IN  PRES- 
ENCE OF  HYDROGEN  PEROXIDE, 

Technische  Univ.  Muenchen,  Freising  (Germany, 
F.R.).  Lehrstuhl  fuer  Oekologische  Chemie. 
For  primary  bibliographic  entry  see  Field  5B. 
W 89-03200 


USE  OF  REMOTE  GAUGING  TO  MEASURE 
SEWER  INVERT  ELEVATIONS  AND  HEAD 
LOSS, 

RJN    Environmental    Associates,    Inc.,    College 

Park,  MD. 

R.  B.  Fernandez,  E.  E.  Scheitlin,  and  J.  G. 

vanSoestbergen. 

Public  Works  PUWOAH,  Vol.  119,  No.  10,  p  110- 

113,  September  1988. 

Descriptors:  'Pipes,  'Head  loss,  'Backwater, 
•Sewer  system  design,  *Sewer  hydraulics,  Balti- 
more, 'Maryland. 

The  field  procedure  described  here  is  a  reliable 
method  for  determining  invert  elevations  after  a 
sewer  line  has  been  cleaned  and  is  relatively  free  of 
debris  and  other  obstructions.  Data  obtained  from 
this  approach  can  further  used  to  determine  head 
loss  in  a  gravity  sewer  line,  even  if  the  line  is 
surcharged  from  a  backwater  line.  Analysis  of  the 
field  data  indicates  that  the  Westport  Interceptor 
(Baltimore,  Maryland)  is  subject  to  poor  hydraulic 
conditions  for  a  variety  of  reasons.  The  invert 
elevation  of  the  Westport  Interceptor  at  the  junc- 
tion of  the  West  Low  Level  Interceptor  is  not 
significantly  different  from  the  invert  elevation  of 
the  West  Low  Level  Interceptor,  thus  resulting  in 
a  backwater  effect  and  surcharging  of  the  West- 
port  Interceptor.  Numerous  sags  along  the  invert 
of  the  interceptor  trap  flow,  thus  causing  increased 
flow  depth  and  decreased  velocity  through  the 
depressions  of  the  line,  resulting  in  solids  deposi- 
tion. The  average  flow  rate  in  the  Westport  Inter- 
ceptor is  not  sufficient  in  itself  to  maintain  ade- 
quate scouring  velocities.  From  the  observations 
and  conclusions  of  the  study,  one  recommendation 
that  is  being  considered  by  city  officials  is  to  block 
the  flow  from  the  interceptor  as  its  junction  with 
the  West  Low  Level  Interceptor  and  to  install  a 
pump  station  at  the  siphon  outlet.  A  six  inch  PVC 
force  main  could  be  threaded  through  the  existing 
interceptor,  which  would  allow  the  interceptor  to 
be  effectively  abandoned.  This  would  also  elimi- 
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nate  the  maintenance  problem  of  keeping  the  inter- 
ceptor open.  (Miller-PTT) 
W89-03280 


WASTEWATER  IRRIGATION  OF  VEGETABLE 
CROPS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  5E 
W89-03282 


ROLE  OF  PROTOZOA  IN  MICROBIAL  AC 
CLIMATION  FOR  MINERALIZATION  OF  OR 
GANIC  CHEMICALS  IN  SEWAGE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy 
B.  A.  Wiggins,  and  M.  Alexander. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol 
34,  No.  5,  p  661-666,  May  1988.  6  fig,  1  tab,  17  ref 


Descriptors:  *  Protozoa, 


'Biodegradation 


•Wastewater  treatment,  'Organic  compounds! 
•Mineralization,  'Acclimatization,  Chemical  deg- 
radation, Microbiological  studies,  Bacteria,  Antibi- 
otics, Predation,  Microbial  degradation. 

The  role  of  protozoa  in  affecting  the  length  of  the 
acclimation  period  for  the  mineralization  of  2  ng  of 
-nitrophenol,  100  ng  of  2,4-dichlorophenoxyacetic 
acid,  and  100  ng  of  2,4-dichlorophenol  per  ml  were 
markedly  shortened  or  eliminated  when  the  indige- 
nous protozoa  were  inhibited  with  cycloheximide 
and  nystatin.  The  extent  of  mineralization  of  the 
test  compounds  decreased  when  the  protozoa  were 
suppressed.  Inhibition  of  the  protozoa  increased 
the  total  number  of  bacteria  and  the  density  of 
organisms  able  to  mineralize  2  ng  of  p-nitrophenol 
per  ml  of  sewage.  Addition  of  Tetrahymena  ther- 
mophila  to  sewage  in  which  the  indigenous  proto- 
zoa were  not  active  lengthened  the  acclimation 
period  for  the  mineralization  of  p-nitrophenol.  The 
addition  of  T.  thermophila  to  a  culture  containing 
a  low  density  of  a  p-nitrophenol-degrading  Pseu- 
domonas  sp.  did  not  affect  the  acclimation  period 
prior  to  mineralization  of  the  substrate,  but  the 
ciliate  increased  the  acclimation  period  in  the  pres- 
ence of  high  densities  of  Enterobacter  aerogenes 
added  as  an  alternative  prey  species.  Protozoan 
grazing  may  be  responsible  for  the  acclimation 
period  prior  to  the  mineralization  of  certain  organ- 
ic compounds  in  sewage.  (Author's  abstract) 
W89-03283 


MEMBRANE  SEPARATION  TECHNOLOGIES 
FOR  TREATMENT  OF  HAZARDOUS  WASTES, 

Environmental  Strategies  Corp.,  San  Jose,  CA 
J.  C.  MacNeil. 

CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  18,  No.  2,  p  91-131,  1988.  16  fig  9 
tab,  106  ref.  * 

Descriptors:  'Membrane  processes,  'Wastewater 
treatment,  'Membrane  processes,  'Reverse  osmo- 
sis, Ultrafiltration,  Electrodialysis,  Economic  as- 
pects, *Cost  analysis,  Wastewater,  Hazardous 
wastes. 

The  potential  of  membrane  separation  technologies 
for  treating  hazardous  wastes  is  discussed.  Reverse 
osmosis  effectively  removes  dissolved  inorganics 
and  high  molecular  weight  organics  from  aqueous 
waste  streams.  It  is  generally  applicable  for  treat- 
ment of  wastes  with  total  dissolved  solids  concen- 
trations of  up  to  50,000  mg  per  sq  I.  Ultrafiltration 
is  similar  to  reverse  osmosis  in  that  it  is  a  pressure- 
driven  membrane  separation  technology.  Howev- 
er, ultrafiltration  systems  operate  at  lower  pres- 
sures than  reverse  osmosis  units  and  remove  only 
high  molecular  weight  compounds.  Unlike  reverse 
osmosis,  ultrafiltration  is  not  capable  of  removing 
ionic  compounds.  Instead  of  driving  pure  water 
through  a  membrane  and  leaving  contaminants 
behind,  electrodialysis  is  a  process  in  which  ions 
are  selectively  transported  through  semipermeable 
membranes  from  one  solution  to  another  under  the 
influence  of  a  direct  current  electrical  field.  The 
economic  feasibility  of  membrane  separation  is  one 
of  the  major  factors  that  determines  whether  those 
technologies  will  be  applied  in  hazardous  waste 
treatment  applications.  Although  costs  depend  on 
site-specific  conditions  certain   factors  should  be 


taken  into  consideration.  A  comparison  of  reverse 
osmosis  and  electrodialysis  is  presented  with  costs 
(or  savings)  in  terms  of  dollars  of  hazardous  waste 
land  disposal  if  the  membrane  separation  process 
were  implemented.  This  information  suggest  that 
electrodialysis  recovery  of  cadmium,  nickel,  and 
zinc  and  reverse  osmosis  recovery  of  nickel,  cad- 
mium and  chromium  are  less  costly  than  land 
disposal.  Three  innovative  separation  technologies 
are  also  discussed:  (1)  micellar-enhanced  ultrafiltra- 
tion; (2)  the  Aquatech  electrodialysis  process;  and 
(3)  liquid  membranes.  Fouling  of  membrane  sur- 
faces is  one  of  the  major  practical  limitations  on 
the  use  of  reverse  osmosis  and  ultrafiltration  for 
the  treatment  of  hazardous  wastes.  Membrane  ma- 
terials also  need  to  be  developed  that  will  reject 
small,  unionized  organics  and  withstand  higher 
operating  temperatures  (149  F  or  65  C  and  higher) 
(Miller-PTT)  6      ; 

W89-03284 


NEW  POROUS  POLYMER  FOR  OFF-LINE 
PRECONCENTRATION  OF  CHLOROPHEN- 
OLS  FROM  WATER, 

Marie  Curie-Sklodowska  Univ.,  Lublin  (Poland). 

Inst,  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A 

W89-03286 


SEWAGE  HARDNESS  AND  MORTALITY 
FROM  CANCER  AND  CARDIOVASCULAR 
DISEASE, 

Morehouse    School    of   Medicine,    Atlanta,    GA. 
Dept.  of  Community  Health/Preventive  Medicine. 
J  F.  C.  Sung,  G.  vanBelle,  J.  A.  H.  Lee,  F  B 
DeWalle,  and  A.  E.  Nevissi. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  41,  No.  4,  p  489-495 
October  1988.  3  tab,  17  ref. 

Descriptors:  'Wastewater  analysis,  'Water  quality 
effects,  'Hardness,  'Water  quality  effects,  'Heart 
disease,  'Municipal  water,  'Drinking  water, 
Human  diseases,  Mortality,  Cancer,  Carcinogens, 
Calcium,  Magnesium. 

A  comprehensive  analysis  was  conducted  of  24- 
hour  flow  composite  sewage  and  sludge  samples 
taken  from  25  Standard  Metropolitan  Statistical 
Areas  in  the  US.  Sewage  treatment  methods  were 
considered  in  selecting  study  areas.  Measures  of 
hardness  and  its  major  determinants,  calcium  and 
magnesium,  were  included.  The  hardness  of 
sewage  can  well  reflect  the  average  hardness  of 
municipal  drinking  water.  Attempts  to  test  the 
association  of  sewage  hardness  with  mortality  from 
cancer,  in  addition  to  mortality  from  cardiovascu- 
lar disease,  among  these  areas  are  reported.  A 
negative  relationship  between  sewage  hardness  and 
ischemic  heart  disease  for  males,  was  consistent 
with  other  findings  from  studies  of  drinking  water 
hardness.  This  suggests  that  the  analysis  of  sewage 
is  a  valid,  if  indirect,  measure  of  important  environ- 
mental variables.  The  more  interesting  findings  are 
the  negative  partial  correlations  between  sewage 
hardness  characteristics  and  leukemia  for  males,  at 
0.01  level,  and  prostate  cancer,  at  0.05  level.  The 
other  striking  finding  is  the  partial  correlation  neg- 
atively relating  hardness  and  total  cancer  death. 
However,  other  variables  are  also  good  predictors 
in  the  regression.  The  percent  of  the  population 
who  smoked  or  worked  in  the  manufacturing  in- 
dustry in  an  area  were  as  important  as  hardness 
characteristics  for  males  in  the  prediction.  The 
percent  of  population  that  was  non-white  and  edu- 
cated were  also  important  variables.  (Miller-PTT) 
W89-03309 


PROMISING  TECHNOLOGIES  FOR  THE  BIO- 
LOGICAL DETOXIFICATION  OF  HAZARD- 
OUS WASTE, 

Environmental     Protection    Agency,    Cincinnati, 

OH. 

J.  A.  Glaser. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-173356. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report   No.   EPA/600/D-88/040,  February   1988 

12p,  27  ref. 


Descriptors:  'Hazardous  wastes,  'Biological  treat- 
ment, 'Wastewater  treatment,  'Waste  disposal, 
'Cleanup  operations,  Organic  compounds,  Costs! 
Biodegradation,  Fungi,  Water  pollution  preven- 
tion, Soil  contamination,  Pentachlorophenol,  Creo- 
sote, Wood  wastes. 

There  are,  under  development,  a  number  of  new 
biological  technologies  that  target  the  cleanup  of 
contaminated  hazardous  waste  sites.  These  tech- 
nologies utilize  specific  organisms  to  degrade  or- 
ganic chemical  contaminants  to  less  toxic  species. 
The  attraction  to  this  new  area  of  treatment  in  the 
United  States  is  the  restrictions  on  waste  burial, 
costs  of  conventional  alternative  technology,  and 
the  assumption  that  biological  processes  are  more 
environmentally  agreeable.  Two  areas  of  develop- 
ment discussed  are  the  use  of  white  rot  fungus 
wood  degrader  for  water  and  soil  treatment  and  a 
pentachlorophenol  degrader.  The  white  rot  based 
treatment  is  focused  on  the  treatment  of  wood 
treating  wastes,  i.e.  creosote,  pentachlorophenol 
and  associated  materials.  (Author's  abstract) 
W89-03322 


MUNICIPAL  WASTEWATER  TREATMENT 
TECHNOLOGY  TRANSFER  ACTIVITIES  OF 
THE  UNITED  STATES  ENVIRONMENTAL 
PROTECTION  AGENCY, 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

J.  J.  Convery,  J.  F.  Kreissl,  A.  D.  Venosa,  J.  H. 

Bender,  and  D.  Lussier. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-171426. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/D-88/032,  February   1988 

14p,  1  fig,  2  tab,  28  ref. 

Descriptors:  'Technology  transfer,  'Wastewater 
treatment,  'Municipal  wastewater,  Case  studies, 
Disinfection,  Ultraviolet  radiation. 

Technology  transfer  is  an  important  activity  within 
the  U.S.  EPA.  Specific  technology  transfer  pro- 
grams such  as  the  activities  of  the  Center  for 
Environmental  Research  Information,  the  Innova- 
tive and  Alternative  Technology  Program  as  well 
as  the  Small  Community  Outreach  Program  are 
used  to  encourage  the  utilization  of  cost-effective 
municipal  pollution  control  technology.  Case  stud- 
ies of  three  technologies  including  a  plant  oper- 
ations diagnostic/remediation  methodology,  alter- 
native sewer  technologies  and  ultraviolet  disinfec- 
tion are  presented.  These  case  studies  are  presented 
retrospectively  in  the  context  of  a  generalized  con- 
cept of  how  technology  flows  from  science  to 
utilization.  Additional  insights  from  this  study  are 
presented  on  the  information  gathering  characteris- 
tics of  engineers  and  scientists  which  may  be  useful 
in  designing  technology  transfer  programs.  The 
recognition  of  the  need  for  a  technology  or  a 
deficiency  in  current  practice  are  important  stimuli 
other  than  technology  transfer  for  accelerating  the 
utilization  of  new  technology.  (Author's  abstract) 
W89-03325 


BOD  AND  NUTRIENT  REMOVAL  BY  BIO- 
LOGICAL A/O  PROCESS  SYSTEMS, 

Lenox  Inst,  for  Research,  Inc.,  MA. 
L.  K.  Wang,  M.  H.  S.  Wang,  and  D.  B. 
Aulenbach. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-168430. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  LIR/1 2-86/207,  December 
1,  1986.  12p,  6  fig,  3  tab. 

Descriptors:  'Biochemical  oxygen  demand,  'Nu- 
trients, 'Wastewater  treatment,  Anaerobic  diges- 
tion, Aerobic  treatment,  Phosphorus,  Denitrifica- 
tion,  Nitrification,  Organic  carbon,  Nitrogen, 
Sludge  digestion. 

The  experimental  data  of  a  3-MGD  anaerobic/ 
oxidation  (A/O)  process  demonstration  plant  in 
Largo,  Florida,  was  generated  by  Air  Products, 
Allentown,  Pennsylvania,  and  is  analyzed  and  pre- 
sented by  the  authors.  Two  A/O  process  systems 
are  introduced:  (1)  A/O  process  for  biochemical 
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oxygen  demand  (BOD)  and  phosphorus  removal; 
and  (2)  A/O  process  with  nitrification  and  denitri- 
fication.  More  specifically  the  A/O  process  sys- 
tems are  defined  and  graphically  illustrated.  Largo 
plant's  influent  characteristics,  operating  param- 
eters, effluent  characteristics  and  removal  efficien- 
cies are  presented.  It  is  concluded  that  high  remov- 
als of  organic  carbon,  nitrogen  and  phosphorus 
from  the  process  stream  can  all  be  achieved  in  a 
single-sludge  A/O  process  system.  (Author's  ab- 
stract) 
W89-03326 


BIOLOGICAL  WASTEWATER  TREATMENT 
OF  AZO  DYES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
G.  M.  Schaul,  C.  R.  Dempsey,  and  K.  A.  Dostal. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-213709. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/084,  May   1988.   3p. 

Descriptors:  *Wastewater  treatment,  'Biological 
wastewater  treatment,  *Azo  dyes,  Industrial 
wastewater,  Dyes,  Aromatic  compounds,  Amines, 
Organic  compounds,  Fate  of  pollutants,  Monitor- 
ing. 

Azo  dyes  constitute  a  significant  portion  of  Pre- 
manufacture  Notification  (PMN)  submissions  and 
specific  azo  dyes  have  recently  been  added  to  the 
EPA  priority  list  for  considerations  in  the  develop- 
ment of  test  rules  under  Section  4  of  the  toxic 
Substances  Control  Act.  Azo  dyes  are  of  concern 
because  some  of  the  dyes,  dye  precursors,  and/or 
their  degradation  products  such  as  aromatic  amines 
(which  are  also  dye  precursors)  have  been  shown 
to  be,  or  are  suspected  to  be,  carcinogenic.  The 
fate  of  azo  dyes  in  biological  wastewater  treatment 
systems  was  studied  to  aid  in  the  review  of  PMN 
submissions  and  to  assist  in  the  possible  develop- 
ment of  test  rules.  Extensive  pilot-scale  activated 
sludge  process  testing  for  18  azo  dyes  and  from 
fate  studies  of  C.I.  Disperse  Blue  79  in  aerobic  and 
anaerobic  wastewater  treatment  were  performed 
but  the  results  are  not  presented  in  this  report. 
(Lantz-PTT) 
W89-03327 


STRINGFELLOW  LEACHATE  TREATMENT 
WITH  RBC, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
E.  J.  Opatken,  H.  K.  Howard,  and  J.  J.  Bond. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-170105. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/013,  February  1988. 
17p,  5  fig,  2  tab,  6  ref. 

Descriptors:  "Hazardous  wastes,  "Wastewater 
treatment,  "Rotating  biological  contactor,  "Lea- 
chates,  "Biological  wastewater  treatment,  "String- 
fellow  Hazardous  Waste  Site,  California,  Primary 
effluents,  Organic  compounds,  Organic  carbon. 

A  study  was  conducted  with  a  rotating  biological 
contactor  (RBC)  for  treatment  of  leachate  from 
the  Stringfellow  hazardous  waste  site  in  Riverside 
County,  California.  The  leachate  was  transported 
from  California  to  Cincinnati,  where  a  pilot  sized 
RBC  was  installed  at  the  EPA's  Testing  and  Eval- 
uation (T  and  E)  Facility.  A  series  of  kinetic  runs  - 
made  with  primary  effluent  from  the  City  of  Cin- 
cinnati's Mill  Creek  Sewage  Treatment  Plant  to 
develop  a  biomass  on  the  disks  and  to  obtain  a 
standard  kinetic  removal  rate.  These  runs  were 
then  followed  with  Stringfellow  leachate  experi- 
ments that  included:  Operations  at  various  ratios  of 
leachate  to  primary  effluent;  Operations  at  100% 
leachate;  Operations  to  increase  the  percentage 
removal  of  dissolved  organics.  The  study  on  treat- 
ing Stringfellow  leachate  with  a  RBC  showed  that: 
65%  of  the  dissolved  organic  carbon  (DOC)  can 
be  removed  by  biological  treatment;  the  residuals 
remaining  after  biological  treatment  will  require 
further  processing  with  activated  carbon  to 
achieve  levels  below  100  mg  DOC/L;  The  direct 
scaleup  of  the  pilot  plant  result  to  the  Stringfellow 
site  would  require  3.3  years  of  operation  to  recover 


the  capital  costs  for  a  RBC  treatment  stage;  and  a 
modified  design  scaleup  based  on  satisfying  the 
reaction  time  requirements  is  an  attractive  alterna- 
tive to  reduce  capital  costs  and  thus  reduce  the 
capital  cost  recovery  period  from  3.3  years  to  1.1 
years.  (Lantz-PTT) 
W89-03328 
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COMBINED  FIXED  BIOLOGICAL  FILM 
MEDIA  AND  EVAPORATIVE  COOLING 
MEDIA  TO  SOLIDIFY  HAZARDOUS  WASTES 
FOR  ENCAPSULATION  AND  EFFICIENT  DIS- 
POSAL, 

For  primary  bibliographic  entry  see  Field  5D. 
W89-02294 


HAZARDOUS  WASTE  RESEARCH  PERTAIN- 
ING TO  METAL  FENISHING, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For   primary  bibliographic   entry  see  Field   5G. 

W89-02393 


LIABILITY    FOR   MANAGING   HAZARDOUS 
WASTES:  PAST,  PRESENT  AND  FUTURE, 

Wolf,  Block,  Schorr  and  Solis-Cohen,   Philadel- 
phia, PA. 

For  primary  bibliographic  entry  see  Field  6E. 
W89-02398 


HOW  CLEAN  IS  CLEAN.  (WHAT  CONSTI- 
TUTES THE  CLEAN  CLOSURE  OF  A  HAZ- 
ARDOUS WASTE  LAND  MANAGEMENT  FA- 
CILITY), 

HRP  Associates,  Inc.,  New  Britain,  CT. 

W.  J.  Gancarz,  and  M.  C.  Possidento. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control  for  the  Metal  Finishing  Industry.  EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  88- 

105,  6  tab,  4  ref. 

Descriptors:  "Cleanup  operations,  "Hazardous 
wastes,  "Waste  disposal,  "Waste  management, 
"Land  disposal,  Groundwater  quality,  Case  stud- 
ies, Landfills,  Aquifers,  Metal-finishing  wastes, 
Risks. 

The  following  issues  are  considered  key  compo- 
nents in  addressing  proper  disposal  of  hazardous 
wastes:  (1)  Listed  versus  Characteristic  Wastes  or 
what  makes  a  waste  hazardous;  (2)  The  effect  of 
the  wastes  and  residues  on  existing  groundwater 
quality  and  present  and  future  groundwater  users; 
(3)  The  limited  availability  of  permitted  secure 
landfills  for  waste  disposal;  and  (4)  Economics. 
These  issues  are  illustrated  in  three  case  histories. 
There  is  no  simplification  of  the  problem  facing 
many  small  electroplaters  who  wish  to  close  their 
land  management  facilities.  The  issues  and  general 
recommendations  of  this  paper  are:  (1)  The  need 
for  secure  landfill  disposal  of  contaminated  soils 
should  be  based  on  hazard  potential  as  defined  by 
the  results  of  an  EPA  Toxicity  test  and  not  arbi- 
trarily required  because  the  source  was  a  listed 
waste;  (2)  The  limit  of  contaminated  soil  removal 
should  be  based  on  the  potential  health  hazard  and 
effect  on  the  environment  associated  with  leaving 
some  contaminated  soil  in  place.  It  is  extremely 
difficult,  costly  and  in  some  cases  virtually  impossi- 
ble to  remove  all  contaminated  soil  down  to  back- 
ground levels;  and  (3)  Groundwater  discharge 
limits  associated  with  a  closed  surface  impound- 
ment should  be  assigned  on  a  realistic  basis,  again 
considering  background  water  quality,  and  the  ex- 
isting and  potential  aquifer  uses.  (See  also  W89- 
02392)  (Lantz-PTT) 
W89-02399 


CONTRIBUTION  OF  TOXIC  CHEMICALS  TO 
GROUNDWATER  FOR  DOMESTIC  ON-SITE 
SEWAGE  DISPOSAL  SYSTEMS, 

Connecticut  Univ.,  Storrs.  Inst,  of  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02584 


METAL  SPECIATION  AND  INTERACTIONS 
AMONG  ELEMENTS  AFFECT  TRACE  ELE- 
MENT TRANSFER  IN  AGRICULTURAL  AND 
ENVIRONMENTAL  FOOD-CHAINS, 

Agricultural    Research    Service,    Beltsville,    MD. 

Soil-Microbial  System  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02650 


ECONOMIC  AND  ENVIRONMENTAL  IM- 
PACTS OF  USING  MUNICIPAL  SEWAGE  EF- 
FLUENT FOR  AGRICULTURAL  PRODUC- 
TION, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 
D.  D.  Badger,  and  D.  E.  Thomason. 
IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
111-126,  3  tab,  17  ref.  Oklahoma  Agricultural  Ex- 
periment Station  Hatch  Project  1906. 

Descriptors:  "Municipal  wastewater,  "Land  dis- 
posal, "Water  reuse,  "Land  treatment, 
"Wastewater,  "Agriculture,  Oklahoma,  Irrigation, 
Economic  aspects,  Environmental  effects. 

The  economic  and  water-quality  effects  of  the 
wastewater  treatment  land  application  of  municipal 
sewage  effluent  on  farmers  and  municipalities  was 
analyzed.  The  economic  and  environmental  im- 
pacts of  the  land  application  of  municipal  sewage 
effluent  was  also  examined.  Land  application  of 
municipal  sewage  effluent  in  a  crop  or  pasture 
irrigation  system  designed  to  increase  agricultural 
production  while  providing  acceptable  levels  of 
treatment  of  the  effluent.  Land  application  treat- 
ment systems  in  Oklahoma  generated  benefits  to 
both  the  farmer  and  the  municipality.  Farmers 
obtained  a  more  stable  water  source  compared  to 
dependence  on  rainfall,  and  municipal  sewage  ef- 
fluent gave  farmers  another  source  of  nitrogen, 
phosphorus,  and  potassium.  A  problem  of  handling 
a  waste  was  turned  into  a  situation  where  a  waste 
product  was  used  and  reclaimed.  Problems  with 
land  application  systems  included:  seasonal  supply 
fluctuations,  seepage  and  erosion  in  cell  walls  and 
dikes,  design  error,  malfunctioning  irrigation 
equipment,  and  more  wastewater  to  be  stored  than 
capacity  for  holding  it.  System  management  and 
cooperation  between  city  and  farmer  are  crucial  to 
the  success  of  land  application.  (See  also  W89- 
02654)  (Davis-PTT) 
W 89-02663 


REGULATION  OF  THE  AGRICULTURAL  UTI- 
LIZATION OF  SEWAGE  SLUDGE  IN  NEW 
JERSEY, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Residuals  Management  Section. 
A.  Fekete,  and  H.  Pettit-Chase. 
IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
329-344,  2  fig,  6  tab,  2  ref. 

Descriptors:  "New  Jersey,  "Agriculture,  "Regula- 
tions, "Sludge,  "Land  disposal,  Soil  properties, 
Quality  control,  Monitoring,  Groundwater. 

New  Jersey  is  a  small  but  densely  populated  state 
with  over  500  domestic  and  privately  owned 
sewage  treatment  plants,  which  produce  over  2.3 
million  dry  pounds  of  sludge  per  day.  Traditional 
sludge  management  disposal  practices  are  disap- 
pearing, and  being  replaced  by  resource  recovery 
management  alternatives.  Groundwater  is  used  ex- 
tensively throughout  New  Jersey  for  public,  indus- 
trial, domestic,  and  agricultural  supply.  Most  ac- 
tivities which  may  affect  the  quality  of  this  natural 
resource  are  strictly  regulated,  including  the  agri- 
cultural utilization  of  sewage  sludge.  The  New 
Jersey  Solid  Waste  Management  Act  provides  for 
the  maximum  practical  processing  of  all  sludge 
into  energy,  fertilizers,  and  other  useful  products. 
The  agricultural  utilization  of  sludge  is  regulated 
under  the  authority  of  the  New  Jersey  Water 
Pollution  Control  Act.  The  New  Jersey  Residuals 
Management  Program  provides  two  opportunities 
of  resource  recovery  and  reuse  through  agricultur- 
al use:  the  Land  Application  Program  and  the 
Distribution  Program.  Under  the  Distribution  Pro- 
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gram  a  specific  sludge  product  is  identified  and 
evaluated  for  its  suitability  for  distribution.  Under 
the  Land  Application  Program,  a  specific  site  is 
identified  and  evaluated  for  its  suitability  or  long- 
term  land  application  of  sludge.  New  Jersey  Pol- 
lutant Discharge  Elimination  System  Permit  condi- 
tions are  related  to  the  impact  that  land  application 
of  sludge  might  have  on  public  health  and  on 
ground  and  surface  water  quality.  The  environ- 
mental safeguards  provided  in  land  application  per- 
mits are  based  in  large  part  on  sludge  quality 
determinations.  Through  a  procedure  known  as  the 
Generic  Quality  Determination,  sewage  treatment 
plants  can  gave  their  sludge  quality  evaluated  for 
its  suitability  for  agricultural  utilization.  Upon 
completion  of  the  review,  the  treatment  plant  is 
issued  a  letter  which  indicates  that  their  sludge  is 
suitable  or  unsuitable  for  land  application  and 
specifies  if  additional  stabilization  will  be  required 
in  order  to  meet  standards.  Insufficient  data  exists 
for  the  majority  of  the  21  permitted  sludge  farms  in 
New  Jersey  since  most  have  been  operating  only 
since  March  15,  1985.  (See  also  W89-02654) 
(Davis-PTT) 
W89-02676 


WASTEWATER  CHARACTERIZATION  AND 
HAZARDOUS  WASTE  SURVEY,  CASTLE  AFB, 
CA, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For   primary   bibliographic   entry   see   Field    5D 

W89-02704 


SUPERFUND  RECORD  OF  DECISION- 
DISTLER  FARM,  KY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G 
W89-02778 


WASTE  MINIMIZATION  AUDIT  REPORT 
CASE  STUDIES  OF  MINIMIZATION  OF  MER- 
CURY-BEARING WASTES  AT  A  MERCURY 
CELL  CHLORALKALI  PLANT, 

Versar,  Inc.,  Springfield,  VA. 

M  .  Drabkin,  and  E.  Rissmann. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB88- 166798. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report   No.   EPA/600/2-88/011,   February    1988 

94p,  16  fig,  13  tab,  19  ref.  EPA  Contract  68-01- 

Descriptors:  'Waste  management,  'Mercury, 
•Waste  disposal,  'Industrial  wastes,  Sludge, 
Wastewater  treatment,  Landfills,  Case  studies. 

To  foster  programs  to  reduce  the  genereation  of 
hazardous  waste  EPA's  Office  of  Research  and 
Development  Hazardous  Waste  Environmental 
Research  Laboratory  (ORD/HWERL)  is  support- 
ing the  development  and  evaluation  of  a  model 
hazardous  waste  minimization  audit  (WMA)  pro- 
cedure using  the  EPA  hierarchy  of  waste  minimi- 
zation (WM)  options,  with  source  reduction  being 
more  desirable  and  recycle/reuse  less  desirable. 
Treatment  options,  although  not  considered  WM, 
were  evaluated  if  neither  of  the  former  alternatives 
was  available.  The  procedure  was  tested  initially  in 
several  facilities  in  1986  WMAs  were  conducted  at 
generators  of  a  number  of  generic  hazardous 
wastes,  including  corrosives,  heavy  metals,  spent 
solvents,  and  cyanides.  In  1987,  the  HWERL 
WMA  program  has  concentrated  on  ORD's  top 
priority  K  and  F  waste  list.  Audits  were  conducted 
at  generators  of  K071  and  K106  wastes  (mercury 
cell  chloralkali  plants),  K048-K052  wastes  (sludges 
and  solids  from  petroleum  refining),  F002-F004 
wastes  (spent  solvents),  and  F006  wastes 
(wastewater  treatment  sludges  from  electroplating 
operations).  The  present  report  covers  WMAs  car- 
ried out  at  two  mercury  cell  chloralkali  plants 
(designated  as  Plant  No.  I  and  Plant  No.  2)  seeking 
to  develop  WM  options  for  K071  and  K106 
wastes.  The  audit  team  was  able  to  develop  only 
one  technically  and  economically  viable  source 
reduction  option  for  K071  waste.  Two  treatment 
options  (although  not  considered  WM)  appeared  to 
be  technically   and   economically   viable   for  this 


waste,  allowing  it  to  be  delisted  by  EPA  and  thus 
disposable  in  a  local  sanitary  landfill.  No  viable 
source  reduction  or  recycle/reuse  options  were 
available  for  K.106  waste  with  one  possible  excep- 
tion-^ retorting  process  which  appears  capable  of 
meeting  delisting  levels  for  mercury  in  the  retorted 
K106  residue  has  been  successfully  tested  by  Plant 
No.  1.  (Author's  abstract) 
W89-02821 


SUPPLEMENTAL  FINAL  DEVELOPMENT 
DOCUMENT  FOR  EFFLUENT  LIMITATIONS 
GUIDELINES,  NEW  SOURCE  PERFORM- 
ANCE STANDARDS  AND  PRETREATMENT 
STANDARDS  FOR  THE  LEATHER  TANNING 
AND  FINISHING  POINT  SOURCE  CATEGO- 
RY. 

Environmental    Protection   Agency,    Washington, 
DC.  Industrial  Technology  Div. 
For  primary  bibliographic  entry  see  Field  6E 
W89-02832 


USE  AND  DISPOSAL  OF  MUNICIPAL 
WASTEWATER  SLUDGE. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-186754. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
September  1984.  96p,  32  fig,  16  tab,  45  ref. 

Descriptors:  'Waste  disposal,  'Wastewater  dispos- 
al, 'Sludge  disposal,  'Municipal  wastewater,  Fer- 
tilizers, Sludge,  Land  disposal,  Landfilling,  Incin- 
eration, Ocean  dumping,  Water  reuse. 

The  need  for  effective  sludge  management  is  con- 
tinual and  growing.  The  quantity  of  municipal 
sludge  produced  annually  has  almost  doubled  since 
1972,  when  the  Clean  Water  Act  imposed  uniform 
minimum  treatment  requirements  for  municipal 
wastewater.  In  addition,  the  sludges  generated  by 
more  advanced  treatment  are  more  difficult  to 
handle  than  the  sludges  produced  by  less  advanced 
treatment.  When  properly  used,  sludge  can  be  a 
valuable  resource  as  a  soil  conditioner  and  partial 
fertilizer  and  as  a  source  of  methane  for  producing 
energy.  The  EPA,  the  primary  Federal  regulatory 
agency  responsible  for  sludge  management,  en- 
courages the  beneficial  use  of  sludge  whenever 
environmentally  feasible.  The  five  major  sludge 
use/disposal  options  currently  available:  land  ap- 
plication, distribution  and  marketing  of  sludge 
products,  landfilling,  incineration,  and  ocean  dis- 
posal are  described  factors  influencing  their  selec- 
tion and  implementation  are  discussed,  and  an  ini- 
tial framework  is  provided  for  evaluating  sludge 
use/disposal  alternatives.  (Lantz-PTT) 
W89-02834 


EVALUATION  OF  MUNICIPAL  SOLID 
WASTE  LANDFILL  COVER  DESIGNS, 

Battelle  Columbus  Div.,  OH. 

J.  R.  Dwyer,  J.  C.  Walton,  W.  E.  Greenberg,  and 

R.  Clark. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-171327. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/2-86/110,  December   1986 

118p,  35  fig,  5  tab,  24  ref,  5  append.  EPA  Contract 

68-03-3248. 

Descriptors:  'Performance  evaluation,  'Municipal 
wastes,  'Solid  waste  disposal,  'Landfill  cover, 
•Design  criteria,  'Water  pollution  prevention, 
'Landfills,  'Waste  disposal,  Model  studies,  Hydro- 
logic  Evaluation  of  Landfill  Performance  Model, 
Leaching,  Permeability  coefficient,  Soil  types, 
Runoff,  Percolation,  Evapotranspiration,  Clays, 
Sand. 

The  HELP  (Hydrologic  Evaluation  of  Landfill 
Performance)  Model  was  used  to  evaluate  the  hy- 
drologic behavior  of  a  series  of  one-,  two-,  and 
three-layer  cover  designs  for  municipal  solid  waste 
landfills  with  climatic  conditions  for  10  U.S.  cities. 
The  specific  landfill  cover  designs  were  chosen  to 
isolate  the  effects  of  features  such  as  surface  vege- 
tation, thickness,  soil  types  and  hydraulic  conduc- 


tivity of  the  layers  on  the  average  annual  runoff, 
cover  percolation,  evapotranspiration,  and  lateral 
drainage.  For  the  one-layer  type  covers,  cover 
percolation  is  reduced  as  the  soil  type  of  the  cover 
ranges  from  coarse-textured  (sandy)  soils  to  fine- 
textured  (clayey)  soils.  Cover  percolation  for  one- 
layer  covers  using  a  clay-loam  soil  is  <  5  inches  at 
4  cities  where  average  annual  precipitation  is  <  33 
inches.  For  two-layer  covers  consisting  of  a  6  inch 
gravel  layer  over  a  clay  barrier,  cover  percolation 
is  <  1.7  inches  for  all  10  cities  tested.  Runoff  is 
relatively  high  for  this  type,  ranging  from  1.6  to  24 
inches  for  the  10  cities.  For  two-layer  covers  con- 
sisting of  a  topsoil  layer  over  a  clay  barrier,  cover 
percolation  is  slightly  reduced  as  the  soil  texture  of 
the  topsoil  layer  is  reduced  from  coarse  to  fine. 
Cover  percolation  is  increased  by  0.6  to  0.8  inches 
when  the  thickness  of  the  clay  barrier  layer  is 
reduced  from  24  to  12  inches.  Cover  percolation  is 
reduced  by  approximately  a  factor  of  10  when  the 
hydraulic  conductivity  of  the  barrier  layer  is  re- 
duced by  a  factor  of  10.  The  HELP  Model  results 
indicate  that  these  cover  types  experience  periodic 
saturation  of  the  topsoil  layer  during  the  periods  of 
record  for  the  10  cities  tested  (10  to  20  years).  For 
three-layer  covers  consisting  of  a  topsoil  layer,  a 
drainage  layer,  and  a  clay  barrier,  cover  percola- 
tion is  reduced  by  0.25  to  0.55  inches  when  clay 
loam  instead  of  sandy  loam  is  used  in  the  topsoil 
layer.  Reducing  the  hydraulic  conductivity  of  the 
drainage  layer  by  a  factor  of  8.4  results  in  an 
increase  in  cover  percolation  ranging  from  0.5  to 
0.9  inches  for  the  10  cities.  (Lantz-PTT) 
W89-02871 


MUNICIPAL  WASTEWATER  SLUDGE  COM- 
BUSTION TECHNOLOGY. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Center  for  Environmental  Research  Informa- 
tion. 

For  primary  bibliographic  entry  see  Field  5D 
W89-02872 


AEROBIC  TREATMENT  OF  SEWAGE  FROM 
LIGNITE  (BROWN  COAL)  PROCESSING, 

Institut    fuer    Biotechnologie,    Leipzig    (German 

D.R.) 

For   primary   bibliographic   entry   see   Field    5D 

W89-02915 


BACTERIAL  LEACHING  OF  HEAVY  METALS 
FROM  ANAEROBICALLY  DIGESTED 

SLUDGE, 

Esso    Petroleum   Canada,    Sarnia   (Ontario).    Re- 
search Dept. 
For   primary   bibliographic   entry   see   Field   5D. 

W89-02925 


BIODEGRADATION  OF  RECALCITRANT  IN- 
DUSTRIAL WASTES, 

National     Environmental     Engineering    Research 

Inst.,  Nagpur  (India). 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02926 


FACTORS  IN  ASSESSING  THE  COMPATIBIL- 
ITY OF  FMLS  AND  WASTE  LIQUIDS, 

Matrecon,  Inc.,  Alameda,  CA. 
H.  E.  Haxo,  T.  P.  Lahey,  and  M.  L.  Rosenberg. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-173372. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/017,  February  1988. 
143p,  22  fig,  47  tab,  45  ref,  9  append.  EPA  Con- 
tract 68-03-3213. 

Descriptors:  'Waste  storage,  'Waste  disposal, 
'Membrane  liners,  'Liners,  Volatile  organic  com- 
pounds, Leaching,  Organic  compounds,  Polymers, 
Diffusion. 

This  experimental  research  project  studied  various 
factors  in  the  compatibility  of  flexible  membrane 
liners  (FMLs)  with  waste  liquids  and  other  hazard- 
ous substances  that  may  be  encountered  in  waste 
storage  and  disposal  facilities.  Equilibrium  swelling 
of  28   FML-related   polymeric  compositions  was 
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determined  in  30  organics  and  deionized  water. 
These  28  polymeric  materials  included  thermoplas- 
tic, crosslinked,  and  semicrystalline  compositions, 
of  which  22  were  commercial  FMLs  or  sheetings 
and  six  were  known  compositions  prepared  in  the 
laboratory  for  this  study.  Basic  polymer  and  com- 
pound variations  (e.g.,  differences  in  polymer  type, 
level  of  crystallinity,  crosslink  density,  filler  level, 
and  amount  and  type  of  plasticizer)  were  assessed. 
The  30  organics  covered  a  wide  range  of  Hilde- 
brand  solubility  parameters  as  well  as  the  compo- 
nent solubility  parameters.  Crystallinity  of  the  base 
polymer  appears  to  be  the  dominant  factor  in  re- 
ducing the  swelling  of  an  FML  or  an  FML-related 
composition  in  all  of  the  organics  and  to  override 
both  the  solubility  parameters  and  crosslinking. 
Dissolved  organics  will  transfer  from  a  dilute  aque- 
ous solution  to  an  FML  with  which  the  solution  is 
in  contact  and  will  diffuse  through  to  the  opposite 
side  of  the  FML.  In  conducting  compatiblity  tests 
of  waste  liquids  that  contain  volatile  organics,  it 
has  been  found  necessary,  in  order  to  simulate  the 
effects  of  actual  exposure,  to  prevent  the  loss  of 
these  organics  from  the  time  the  leachate  is  sam- 
pled in  the  field  through  the  actual  test  of  exposed 
FML  specimens.  The  results  indicate  the  desirabil- 
ity of  changing  the  waste  at  the  beginning  of  each 
month  of  testing  in  order  to  maintain  concentra- 
tions of  the  organics.  (Lantz-PTT) 
W89-02952 


TREATMENT  OF  OIL  AND  OILY   WASTES, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

For  primary  bibliographic   entry   see   Field    5G. 

W89-02963 


U.S.  PRODUCTION  OF  MANUFACTURED 
GASES:  ASSESSMENT  OF  PAST  DISPOSAL 
PRACTICES, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

S.  M.  Harkins,  R.  S.  Truesdale,  R.  Hill,  P. 

Hoffman,  and  S.  Winters. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-165790. 

Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 

Report  No.   EPA/600/2-88/012,   February    1988. 

388p,  76  fig,  72  tab,  504  ref.  EPA  Contract  68-01- 

6826  D.O.  35. 

Descriptors:  *Gas  manufacturing,  *Water  pollu- 
tion sources,  'Waste  disposal,  'Environmental  ef- 
fects, 'Industrial  wastes,  Groundwater  pollution, 
Toxicity,  Water  pollution  effects,  Case  studies,  Hy- 
drocarbons, History,  Site  remediation. 

Former  sites  of  gas  manufacture  present  problems 
for  remediation  and  reuse.  In  some  cases,  polluted 
groundwater  and  surface  waters  are  near  the  sites. 
The  history  of  the  manufactured-gas  industry  of 
the  United  States,  its  production  processes,  dispos- 
al trends,  waste  toxicity,  methods  of  site  investiga- 
tion, and  the  current  status  of  manufactured-gas 
sites  was  examined.  The  report  is  intended  as  a 
guide  to  those  who  are  examining  and  evaluating 
manufactured-gas  sites  for  either  environmental 
risks  or  possible  remediation.  Six  manufactured-gas 
sites  and  one  spent  oxide  disposal  area  were  visited 
during  the  project,  and  case  studies  were  prepared 
for  six  former  gas-manufacturing  sites,  two  by- 
product tar  utilization  facilities,  a  creosoting  plant 
and  a  coal  tar  processor.  The  current  status  of 
manufactured-gas  sites  in  the  United  States  was 
determined  by  contacting  State  and  regional  envi- 
ronmental officials  and  by  discovering  how  their 
regions  were  treating  manufactured-gas  sites.  (Au- 
thor's abstract) 
W89-02964 


SUPERFUND  RECORD  OF  DECISION:  KANE 
AND  LOMBARD,  MD. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-185798. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EOA/ROD/R03-87/038,  September 
1987.  43p,  4  fig,  8  tab. 


Descriptors:  'Superfund,  'Waste  dumps,  'Mary- 
land, 'Cleanup  operations,  'Groundwater  pollu- 
tion, 'Soil  contamination,  'Path  of  pollutants,  Bal- 
timore, Costs,  Benzene,  Toluene,  Xylene,  Aromat- 
ic compounds,  Hydrocarbons,  Polychlorinated  bi- 
phenyls,  Heavy  metals,  Drainage,  Water  pollution 
treatment. 

The  Kane  and  Lombard  site  is  an  8.4-acre  parcel  of 
undeveloped  land  in  Baltimore,  MD.  Dumping  and 
burning  of  construction  debris,  domestic  trash  and 
drums  occurred  at  the  site  from  1962  until  1967 
when  the  city  passed  an  ordinance  prohibiting  the 
open  burning  of  refuse.  Illegal  dumping  continued 
from  1967  until  approximately  1984,  during  which 
time  many  citations  were  issued  for  illegal  burning 
on  the  property.  In  1980  Maryland  State  inspectors 
observed  between  400  and  500  drums,  the  majority 
of  which  were  rusted,  damaged  and  contained 
holes.  Following  an  onsite  property  assessment, 
EPA  authorized  the  immediate  removal  of  1,163 
drums  in  1984.  Of  those,  822  drums  were  classified 
as  empty  and  341  drums  contained  contaminants 
which  included:  benzene,  toluene,  xylene,  PAHs, 
PCBs  and  heavy  metals.  Approximately  six  inches 
of  soil  below  the  drums  were  removed  and  dis- 
posed offsite.  The  site  was  stabilized  by  regrading, 
capping  and  revegetation.  Currently  soil  and 
groundwater  are  contaminated  with  these  prior 
drum  contaminants.  The  selected  remedial  action 
for  this  site  includes:  removal  of  drums,  hot  spots 
and  contaminated  soil  (approximately  67,000  cu 
yd);  site  cleaning  and  removal  of  vegetation  to 
facilitate  the  construction  of  subsurface  contain- 
ment/diversion structures;  construction  of  a  multi- 
layer soil  cap;  construction  of  drainage  system; 
clearing  of  drainage  ditch  along  east  side  of  the 
site;  development  of  necessary  surface  water 
runoff  facilities;  and  groundwater  monitoring.  The 
estimated  capital  cost  for  this  remedial  action  is 
$4,692,660  with  annual  operation  and  maintenance 
of  $28,930.  (Authors  abstract) 
W89-02977 


PILOT  SCALE  EVALUATION  OF  SLUDGE 
LANDFILLING:  FOUR  YEARS  OF  OPER- 
ATION, 

SCS  Engineers,  Inc.,  Covington,  KY. 
J.  M.  Stamm,  and  J.  J.  Walsh. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-208434. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/027,  May  1988.  242p, 
48  fig,  27  tab,  9  ref,  3  append.  EPA  Contract  68- 
03-3220. 

Descriptors:  'Pilot  plants,  'Wastewater  disposal, 
'Sludge  disposal,  'Landfills,  'Path  of  pollutants, 
Lysimetry,  Leachates,  Biodegradation,  Codisposal. 

A  sludge  landfill  simulator  program  consisting  of 
28  lysimeters  was  used  to  evaluate  sludge  landfill- 
ing  as  a  disposal  option  by  assessing  the  environ- 
mental impacts  on  leachate  composition  and  gas 
production.  The  disposal  scenarios  investigated 
were  codisposal,  refuse-only,  and  sludge-only.  Ly- 
simeters were  housed  at  EPAs  Test  and  Evaluation 
Facility  in  Cincinnati,  Ohio.  Thirty-four  param- 
eters were  measured  to  document  leachate  and  gas 
quality  and  quantity.  In  addition,  certain  lysimeters 
were  spiked  with  a  priority  pollutant  solution  to 
investigate  the  generation  of  potentially  hazardous 
leachate.  This  study  presents  the  results  of  four 
years  of  research,  from  July  1982  to  June  1986.  A 
complete  tabulation  of  data  collected  over  the  four 
years  is  included  in  the  report.  Results  indicate  that 
codisposal  of  sludge  and  refuse  accelerated  the 
anaerobic  decomposition  processes  relative  to  the 
other  disposal  scenarios.  Infiltration  rate,  sludge 
loading  rate,  and  sludge  type  produced  definitive 
effects  on  the  leachate  and  gas  quality  and  quanti- 
ty. A  review  of  leachate  and  gas  quality  data 
suggests  that  the  codisposal  of  sludge  and  refuse  is 
a  superior  means  of  disposal.  Codisposal  had  the 
least  detrimental  effect  on  leachate  quality  while 
positively  affecting  the  decomposition  processes 
(as  measured  by  methane  generation).  Gas  chroma- 
tography/mass  spectrometry  (GC/MS)  analysis  of 
leachate  samples  showed  several  leaching  trends 
exhibited  by  the  priority  pollutants  from  both  the 
sludge-only  and  codisposal  test  cells.  (Author's 
abstract) 


W89-02978 


SIMULATION  OF  FLOOD  HYDROGRAPHS 
FOR  GEORGIA  STREAMS, 

Geological    Survey,    Doraville,    GA.    Water   Re- 
sources Div. 
E.  J.  Inman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4004, 
1986.  41p,  15  fig,  13  tab,  13  ref. 

Descriptors:  'Flood  hydrographs,  'Georgia, 
'Flood  peak,  'Hydrographs,  'Regression  analysis, 
'Unit  hydrographs,  'Simulation,  Rural  areas, 
Urban  areas,  Atlanta,  River  basins,  Stream  dis- 
charge, Drainage  area,  Impervious  areas. 

The  O'Donnell  method  was  used  to  compute  unit 
hydrographs  and  lagtimes  for  355  floods  at  80 
gaging  stations  in  Georgia.  An  average  unit  hydro- 
graph  and  an  average  lagtime  were  computed  for 
each  station.  These  average  unit  hydrographs  were 
transformed  to  unit  hydrographs  having  durations 
of  one-fourth,  one-third,  one-half,  and  three- 
fourths  lagtime,  then  reduced  to  dimensionless 
terms  by  dividing  the  time  by  lagtime  and  the 
discharge  by  peak  discharge.  Hydrographs  were 
simulated  for  these  355  floods  and  their  widths 
compared  with  the  widths  of  the  observed  hydro- 
graphs  at  50%  and  75%  of  peak  flow.  The  dimen- 
sionless hydrograph  based  on  one-half  lagtime  du- 
ration provided  the  best  fit  of  the  observed  data. 
Multiple-regression  analysis  was  used  to  define  re- 
lations between  lagtime  and  certain  physical  basin 
characteristics.  Drainage  area  and  slope  were  sig- 
nificant for  the  rural  stream  equations  and  drainage 
area,  slope,  and  impervious  area  were  significant 
for  the  Atlanta  urban-stream  equation.  A  hydro- 
graph  can  be  simulated  from  the  dimensionless 
hydrograph,  the  peak  discharge  of  a  specific  recur- 
rence interval,  and  the  lagtime  obtained  from  re- 
gression equations  for  any  site  with  a  <  500  sq  mi 
drainage  area  in  Georgia.  For  simulating  hydro- 
graphs  at  sites  with  basins  >  500  sq  mi,  the  USGS 
computer  model  CONROUT  can  be  used.  (Au- 
thor's abstract) 
W89-03002 


EFFECT  OF  ACTIVATED  SLUDGE  IN  THE 
BREEDER  DIET  ON  THE  REPRODUCTION 
CRITERIA  AND  THE  PERFORMANCE  OF 
THEIR  OFFSPRING, 

Agricultural    Research    Organization,    Bet-Dagan 
(Israel).  Volcani  Center. 
B.  Lipstein,  M.  Ben-Moshe,  and  O.  Pinto. 
Nutrition  Reports  International  NURIBL,  Vol.  38, 
No.   2,   p   381-386,   August   1988.   4  tab,    12   ref. 

Descriptors:  'Activated  sludge,  'Sludge  utiliza- 
tion, 'Feeds,  'Poultry  diets,  'Nutrition,  Reproduc- 
tion, Animal  growth. 

The  effect  of  the  inclusion  of  activated  sludge  in 
diets  of  male  and  female  chickens  on  their  repro- 
duction criteria  and  the  growth  of  their  offspring 
was  assessed.  The  experiment  was  carried  out  on 
192  hens  and  10  cockerels  fed  either  the  control 
diet  or  a  diet  containing  20%  activated  sludge.  The 
inseminations  were  performed  in  a  factorial  ar- 
rangement, with  semen  of  cockerels  fed  on  one  of 
the  two  diets  used  to  inseminate  hens  fed  similarly 
on  one  of  the  two  diets;  thus  four  experimental 
treatments  were  obtained.  Inclusion  of  20%  sludge 
in  the  cockerel  diet  had  no  adverse  effect  on  sperm 
quality.  The  sludge  in  the  layer  diet  had  no  adverse 
effect  on  fertility  or  hatchability.  Body  weight  of 
4-week-old  offspring  indicated  that  chicks  from 
eggs  in  which  both  of  the  parents  were  fed  the 
sludge  diets  were  heavier  than  those  of  parents  fed 
the  control  diet.  Sludge  in  the  layer  diet  had  no 
adverse  effect  on  production  rate,  egg  weight  or 
shell  egg  density.  However,  the  feed  intake  and 
feed  efficiency  increased  compared  with  the  con- 
trol diet.  (Author's  abstract) 
W 89-03061 
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MICROBIAL  ACTIVITY  IN  SANITARY  LAND- 
FILLS: A  POSSIBLE  SOURCE  OF  THE  HUMIC 
SUBSTANCES  IN  GROUNDWATER, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-O3079 


EFFECT  OF  UNSATURATED/SATURATED 
ZONE  PROPERTY  UPON  THE  HYDROGEO- 
CHEMICAL  AND  MICROBIOLOGICAL  PROC- 
ESSES INVOLVED  IN  THE  MIGRATION  AND 
ATTENUATION  OF  LANDFILL  LEACHATE 
COMPONENTS, 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03087 


BELT     FILTER     PRESS     DEWATERING    OF 
WASTEWATER  SLUDGE. 

American  Society  of  Civil  Engineers,  New  York. 

Task  Committee  on  Belt  Filter  Presses. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-03099 


LEACHATE  COLLECTION  IN  LANDFILLS: 
STEADY  CASE, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

B.  M.  McEnroe,  and  P.  R.  Schroeder. 
Journal   of  Environmental    Engineering   (ASCE) 
JOEDDU,  Vol.  114,  No.  5,  p  1052-1062,  October 
1988.  4  fig,  7  tab,  append. 

Descriptors:  'Landfills,  'Water  pollution  control, 
•Water  pollution  prevention,  *Model  studies, 
•Liners,  'Leachates,  Mathematical  studies,  Envi- 
ronmental engineering,  Groundwater  movement, 
Hydraulic  conductivity,  Path  of  pollutants,  Soil 
liners. 

The  performance  of  landfill  leachate  collection 
systems  with  low-permeability  soil  liners  was  ana- 
lyzed under  steady-state  conditions.  Algebraic 
equations  and  graphs  are  presented  for  predicting 
the  average  and  maximum  saturated  depth  on  the 
liner,  the  location  of  the  maximum  saturated  depth, 
and  the  leakage  rate.  These  equations  and  graphs 
are  developed  from  numerical  solutions  of  the  gov- 
erning differential  equation.  Some  surprisingly 
simple  relationships  are  shown  to  be  applicable 
over  much  of  the  practical  range.  In  general,  satu- 
rated depth  over  the  liner  is  sensitive  to  four 
parameters:  the  liner  slope,  the  drainage  length  or 
drain  spacing,  the  saturated  hydraulic  conductivity 
of  the  drain  layer,  and  the  difference  between  the 
impingement  rate  on  the  liner  and  the  liner's  hy- 
draulic conductivity.  Under  normal  conditions, 
leakage  rate  is  sensitive  only  to  the  hydraulic  con- 
ductivity of  the  liner.  Within  the  practical  range, 
liner  thickness  has  little  effect  on  either  saturated 
depth  or  leakage  rate.  (Author's  abstract) 
W89-O3102 


OCEAN  OUTFALL  SYSTEM  FOR  DENSE  AND 
BUOYANT  EFFLUENTS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

P.  J.  W.  Roberts,  and  G.  Toms. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1175-1191,  October 

1988.  7  fig,  2  tab,  18  ref,  append. 

Descriptors:  *Wastewater  disposal,  'Outfall,  •Ef- 
fluents, 'Wastewater  outfall,  Municipal 
wastewater,  Industrial  wastewater,  Ocean  dump- 
ing, Fluoride,  Design  criteria. 

The  conceptual  design  of  an  existing  ocean  outfall 
system  for  disposal  of  municipal  and  industrial 
wastewaters  is  reported.  The  wastewaters  are  fer- 
tilizer plant  effluent,  which  contains  large  amounts 
of  gypsum  and  fluoride,  pulp-mill  effluent,  and 
municipal  sewage.  The  effluents  are  separated  into 
two  streams  of  different  characteristics  and  then 
discharged  through  two  outfalls.  One  stream  con- 
tains the  gypsum  and  is  negatively  buoyant  in 
seawater.  This  outfall  was  designed  to  minimize 
pumping  power,  while  achieving  sufficient  dilu- 


tions to  cause  the  gypsum  to  go  into  solution,  thus 
minimizing  deposition  of  gypsum  on  the  seafloor. 
The  other  stream  contains  the  remaining  effluents 
plus  the  fluoride  and  is  positively  buoyant  in  sea- 
water.  This  outfall  was  designed  to  meet  fluoride 
concentration  requirements  in  the  receiving  water 
by  maximizing  dilution.  Unique  to  this  project  was 
the  interplay  between  the  outfall  design  team  and 
the  contributing  industries,  which  resulted  in  on- 
shore design  changes  to  accomodate  the  separation 
of  effluents  and  a  more  effective  disposal  system. 
(Author's  abstract) 
W89-03108 


WASTEWATER  IRRIGATION  OF  VEGETABLE 
CROPS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

T.  L.  Davis,  J.  K.  Greig,  and  M.  B.  Kirkham. 
Biocycle  BCYCDK,  Vol.  29,  No.  8,  p  60-63,  Sep- 
tember 1988.  4  tab,  14  ref. 

Descriptors:  'Wastewater,  'Irrigation, 

•Wastewater  disposal,  'Wastewater  irrigation, 
•Vegetable  crops,  Municipal  wastewater,  Heavy 
metals,  Cadmium,  Lead,  Nitrogen,  Phosphorus, 
Potassium,  Calcium,  Magnesium,  Cobalt,  Manga- 
nese, Copper,  Iron,  Trace  elements. 

Research  to  determine  the  growth  and  elemental 
composition  of  vegetables  irrigated  with  municipal 
sewage  effluent  is  discussed.  Twelve  pots  were 
labelled  for  each  of  three  vegetables  (radishes, 
mustard,  and  green  beans)  and  divided  equally  into 
treatments.  Treatment  1  (control)  consisted  of  rec- 
ommended NPK  fertilization  irrigated  with  tap 
water.  Treatment  2  consisted  of  recommended 
NPK  fertilization  irrigated  with  secondary  munici- 
pal sewage  effluent.  Treatment  3  consisted  of  no 
fertilization  irrigated  with  secondary  municipal 
sewage  effluent.  Extractable  concentrations  of 
heavy  metals  (cadmium,  copper,  iron,  manganese, 
lead,  zinc)  in  effluent-irrigated  soil  were  not  higher 
than  those  in  soil  with  NPK  fertilizer  and  irrigated 
with  tap  water.  Effluent  did  not  contribute  to  the 
salinity  of  the  soil.  Edible  yields  of  radish,  mustard 
and  green  bean  irrigated  with  municipal  effluent 
were  similar  to  those  of  the  three  vegetables  treat- 
ed with  NPK  fertilizer.  In  general,  concentrations 
of  nitrogen,  phosphorus,  potassium,  calcium,  mag- 
nesium, copper,  cobalt,  iron,  manganese,  and  zinc 
in  plants  irrigated  with  effluent  did  not  differ  sig- 
nificantly from  concentrations  in  control  plants. 
Concentrations  of  cadmium  and  lead  were  high  in 
all  plants,  including  the  controls.  Overall,  second- 
ary municipal  sewage  effluent  appeared  to  be  a 
good  source  of  nutrients  and  water  for  vegetable 
growth.  (Miller-PTT) 
W89-03282 


PROMISING  TECHNOLOGIES  FOR  THE  BIO- 
LOGICAL DETOXIFICATION  OF  HAZARD- 
OUS WASTE, 

Environmental     Protection     Agency,     Cincinnati. 

OH. 

For   primary   bibliographic   entry   see   Field    5D. 
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OPTIMIZING    OPERATION    AND    MAINTE- 
NANCE OF  WATER  SUPPLY  WELLS, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  6B. 
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TECHNOLOGIES  AND  COSTS  FOR  THE 
TREATMENT  OF  MICROBIAL  CONTAMI- 
NANTS IN  POTABLE  WATER  SUPPLIES. 

Pirnie  (Malcolm),  Inc.,  Paramus,  NJ. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-215380. 
Price  codes  A 14  in  paper  copy,  A01  in  microfiche. 
April  1987.  320p,  19  fig,  79  tab,  198  ref,  3  append. 
EPA  Contract  68-01-6989. 

Descriptors:  *Water  treatment,  •Potable  water, 
•Microorganisms,   'Costs,   Drinking  water,  Coli- 


forms,  Coagulation,  Flocculation,  Sedimentation, 
Filtration,  Disinfection,  Turbidity,  Giardia,  Bacte- 
ria, Viruses. 

Water  treatment  technologies  and  associated  cost 
for  removing  turbidity,  Giardia,  viruses  and  bacte- 
ria from  public  drinking  water  supplies  discussed. 
Technologies  are  described  that  can  be  used  to 
comply  with  the  EPA's  proposed  surface  water 
treatment  requirements  plus  the  total  coliform 
maximum  contaminants  levels  (MCLs).  Technol- 
ogies discussed  include  conventional  treatment 
(coagulation,  flocculation,  sedimentation,  and  fil- 
tration), direct  filtration,  diatomaceous  earth  filtra- 
tion, slow-sand  filtration,  and  package  plants.  Dis- 
infection methods  discussed  include  chlorine,  chlo- 
rine dioxide,  chloramines  and  ozone.  Alternative 
filtration  and  disinfection  technologies  are  also  dis- 
cussed. (Author's  abstract) 
W89-02412 


WATER  SYSTEM  RESPONSES  TO  TOXIC 
CONTAMINATION  OF  GROUNDWATER  SUP- 
PLIES, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Urban  Plan- 
ning. 

G.  W.  Page. 

Available  from  the  National  Technical  Information 
Services,  Springfield,  VA  22161  as  PB88-223524/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Wisconsin  Water  Resources  Center,  Madi- 
son, Technical  Report  WIS  WRD  88-01,  1988 
26p,  9  tab,  54  ref. 

Descriptors:  'Organic  compounds,  'Air-stripping 
towers,  Water  treatment,  'Drinking  water, 
•Groundwater  pollution,  Water  treatment, 
Groundwater,  Potable  water,  Utilities,  Water 
supply,  Municipal  water  supply,  Wisconsin. 

Contamination  of  groundwater  supplies  with  vola- 
tile organic  compounds  is  a  recently  discovered 
and  significant  problem.  Municipalities  and  their 
community  water  systems  are  often  the  first  to 
identify  groundwater  contamination  because  of  the 
monitoring  programs  they  are  required  to  carry 
out.  When  contamination  exceeds  standards,  some 
action  to  correct  the  problem  is  required.  The 
responses  of  Wisconsin  municipalities  to  volatile 
organic  compounds  (VOC)  exceeding  standards  in 
their  groundwater  sources  are  described.  Actions 
to  protect  human  health  are  prompt,  but  the 
survey  results  indicate  that  plumes  of  contaminated 
groundwater  are  usually  not  treated.  They  may 
continue  to  migrate  and  contaminate  other  private 
and  public  wells.  In  a  case  study,  the  costs  of 
responding  to  VOC  contamination  in  Hartland, 
Wisconsin,  have  not  resulted  in  a  major  financial 
burden  on  the  customers.  Counter-current  packed- 
column  air  stripping  towers  (AST)  are  a  cost- 
effective  technology  to  remove  VOCs.  With  a 
population  of  5,559,  the  additional  cost  of  water 
treatment  in  Hartland  was  spread  over  a  sufficient 
number  of  people  that  neither  the  total  additional 
cost  nor  the  percentage  increase  in  the  cost  of 
water  was  excessive.  Pesticides,  herbicides,  heavy 
metals  or  other  classes  of  toxic  contaminants  are 
probably  not  effectively  removed  using  an  AST. 
Some  municipalities  are  using  air-stripping  and 
GAC  filtration.  Costs,  comparable  to  the  $30,000 
per  year  for  capital  amortization  in  Hartland  to- 
gether with  operation  and  maintenance,  could  be  a 
great  burden  on  small  rural  communities.  (USGS) 
W89-02586 


USE  OF  RAPID  SMALL-SCALE  COLUMN 
TESTS  TO  PREDICT  FULL-SCALE  ADSORP- 
TION CAPACITY  AND  PERFORMANCE, 

Michigan  Technological  Univ.,  Houghton. 
D.  W.  Hineline,  J.  C.  Crittenden,  and  D.  W.  Hand. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-208369. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-87/218,  July  1987.  20p,  8 
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ment, Drinking  water,  Organic  carbon. 
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Concern  over  the  long  term  health  effects  of  trace 
quantities  of  synthetic  organic  chemicals  found  in 
many  U.S.  community  drinking  water  sources  has 
prompted  an  intense  research  effort  to  find  eco- 
nomical and  effective  removal  processes.  A  rapid- 
method  for  the  design  of  full-scale  fixed  bed  ad- 
sorbers from  small-column  studies,  known  as  the 
small-scale  column  test  (RSSCT)  has  been  devel- 
oped. The  scope  of  this  study  was  to  design  and 
conduct  a  RSSCT  at  the  pilot  plant  well  site  in 
Suffolk  County,  NY,  to  stimulate  a  long  period  of 
pilot  plant  operation.  The  RSSCT  continues  to  be 
a  promising  technique  for  determining  full-scale 
adsorber  performance.  Much  more  work  is  needed, 
however,  to  examine  the  effect  of  (TOC)  toxic 
organic  chemical  preloading  on  the  RSSCT  proc- 
ess. The  rate  studies  conducted  in  this  work  did 
not  use  carbon  preloaded  with  TOCs.  Rate  studies 
need  to  be  conducted  on  preloaded  carbon  to 
determine  the  effect  of  pre-adsorption  on  the  rela- 
tionship between  surface  diffusion  coefficient  and 
adsorbent  size.  Also,  more  field  comparison  of  the 
RSSCT  with  existing  full  scale  plants  is  needed  to 
establish  its  ability  to  predict  full-scale  perform- 
ance. (Lantz-PTT) 
W89-02789 


EXPERIENCES  WITH  GRANULAR  ACTIVAT- 
ED CARBON  FILTRATION  AND  ON-SITE  RE- 
ACTIVATION AT  JEFFERSON  PARISH,  LOU- 
ISIANA, 

Jefferson  Parish  Dept.  of  Public  Utilities,  LA. 
W.  J.  Koffskey,  and  B.  W.  Lykins. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-206199. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-87/217,  July  1987.  27p, 
11   fig,   8  tab,   5   ref.   EPA  Contract  CS806925. 

Descriptors:  'Activated  carbon,  *Granular  activat- 
ed carbon,  'Filtration,  *Water  treatment,  'Reacti- 
vation, 'Louisiana,  Jefferson  Parish,  Organic  com- 
pounds, Economic  aspects,  Drinking  water,  Chem- 
ical treatment. 

Under  a  jointly  funded  cooperative  agreement 
with  U.S.  EPA,  three  1-mgd  granular  activated 
carbon  (GAC)  adsorbers  and  a  reactivation  pilot 
facility  were  constructed  at  Jefferson  Parish,  LA. 
The  project  objectives  were  to  assess  the  economic 
impact  of  removing  trace  organic  contaminants 
from  lower  Mississippi  River  drinking  water  and  to 
evaluate  the  utility  of  the  infrared  reactivation 
furnace  for  repeated  reactivation  of  GAC.  While 
on-site  reactivation  was  not  free  of  problems,  reac- 
tivated GAC  was  essentially  equivalent  to  virgin 
GAC,  the  volumetric  GAC  transport  and  reactiva- 
tion loss  was  9%,  and,  while  low  levels  of  some 
reactivation  by-products  were  observed,  the  maxi- 
mum risk  level  associated  with  these  levels  was 
minimal  at  3  in  1  billion.  Approximately  $2.2  mil- 
lion (1983  dollars)  was  required  for  design  and 
construction  of  the  facility.  The  O&M  cost  for  the 
facility  was  about  14  cents/1,000  gal  for  a  20  min. 
empty  bed  connect  time  and  a  3-month  GAC 
reactivation  cycle.  (Author's  abstract) 
W89-02790 


PRETREATMENT     IN     CHEMICAL    WATER 
AND  WASTEWATER  TREATMENT. 

For   primary   bibliographic   entry   see   Field   5G. 
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FROM  FILTERS  TO  FORESTS:  WATER 
TREATMENT  AND  SUPPLY, 

Johns  Hopkins  Univ.,  Baltimore,  MD. 

C.  R.  O'Melia. 

IN:     Pretreatment      in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  3-14,  10  ref. 

Descriptors:  'Pretreatment  of  water,  'Water  treat- 
ment, 'Water  supply,  'Water  quality,  'Water 
treatment  facilities,  Catchment  areas,  Phosphorus, 
Dissolved  solids,  Particle  size,  Filtration,  Coagula- 
tion, Flocculation,  Sedimentation  basins,  Design 
criteria,  Humic  acids. 

Physical,  chemical,  and  biological  processes  in  the 
atmospheric,  terrestrial,  and  aquatic  environments 


establish  the  major  characteristics  of  water  supplies 
and  affect  the  concentrations  of  pollutants  in  these 
supplies.  In  this  paper  the  direction  is  'upstream', 
beginning  with  packed-bed  filters  and  moving 
backward  through  a  conventional  water-treatment 
plant  by  considering,  in  turn,  sedimentation  basins, 
flocculation  facilities,  rapid-mixing  tanks  with  co- 
agulant additions,  surface  water  supplies  such  as 
lakes  and  reservoirs,  and  ending  in  the  drainage 
area  tributary  to  the  supply.  The  chemical  compo- 
sition of  a  fresh  water  depends  on  the  nature  and 
the  use  of  its  tributary  drainage  area.  The  paper 
focuses  on  phosphorus,  humic  substances,  and 
hardness.  Particle  production  in  aquatic  systems 
depends  upon  phosphorus  inputs.  The  coagulant 
requirements  in  a  water-treatment  plant  are  nor- 
mally established  by  the  dissolved  organic  com- 
pounds in  the  water.  Flocculation  facilities  alter 
particle  sizes  and  particle-size  distributions.  The 
filter  media  operative  during  most  of  a  filtration 
run  are  the  particles  that  have  been  removed  by 
the  filter.  These  originate  on  the  land,  in  the  lake, 
and  are  produced  by  coagulants.  The  design  and 
operation  of  water-treatment  facilities  should  re- 
flect characteristics  of  the  water  source.  (See  also 
W89-02791)  (Shidler-PTT) 
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PRETREATMENT  OF  DRINKING  WATER  TO 
CONTROL  ORGANIC  CONTAMINANTS  AND 
TASTE  AND  ODOR, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

I.  H.  Suffet,  R.  J.  Baker,  and  T.  L.  Yohe. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  15-39,  5  fig,  11  tab,  50  ref. 

Descriptors:  'Water  treatment,  'Pretreatment  of 
water,  'Drinking  water,  'Organic  compounds, 
'Taste,  'Odor  control,  Literature  review,  Oxida- 
tion, Aeration,  Biodegradation,  Activated  carbon, 
Water  treatment  facilities,  Philadelphia,  Hazardous 
materials. 

A  laboratory  study  and  related  literature  on  pre- 
treatment of  drinking  water  for  removal  of  organic 
contaminants  and  taste  and  odor  are  evaluated. 
Pretreatment  may  include  oxidation,  aeration,  bio- 
degradation, or  powdered  activated  carbon  (PAC). 
The  unit  processes  described  are  those  used  by  the 
majority  of  water-treatment  plants  in  the  United 
States,  represented  by  the  Philadelphia  Suburban 
Water  Company's  Neshaminy  Plant.  In  a  recent 
laboratory  study,  Neshaminy  Creek  water  was 
spiked  with  a  mixture  of  15  low-molecular-weight, 
potentially  organoleptic,  or  hazardous  compounds 
at  low-ppb  concentrations.  The  solution  was  treat- 
ed with  oxidants  or  PAC;  residuals  of  the  test 
compounds  were  quantified  and  percent  removal 
for  each  compound/treatment  combination  were 
calculated.  Laboratory  results  and  the  literature 
indicate  that  oxidants  are  ineffective  for  removing 
most  low-molecular-weight  organic  compounds, 
although  exceptions  have  been  reported.  All  test 
compounds  were  removed  to  some  degree  by 
PAC,  eight  by  greater  than  90%.  Aeration  is  effec- 
tive for  removing  small  volatile  compounds.  (See 
also  W  89-02791)  (Author's  abstract) 
W89-02793 


WATER  QUALITY  PROBLEMS  AND  CON- 
TROL STRATEGIES  FOR  THE  WATER 
SUPPLY  OF  TIANJIN  CITY, 

Tianjin  Inst,  of  Environmental  Protection  and  Sci- 
ences (China). 
X.  Zhu. 

IN:  Pretreatment  in  Chemical  Water  and 
Wastewater  Treatment.  Springer-Verlag,  New 
York.  1988.  p  41-53,  5  fig,  1  tab,  4  ref. 

Descriptors:  'Water  quality  control,  'Pretreatment 
of  water,  'Water  supply,  'Water  quality  manage- 
ment, 'China,  Eutrophication,  'Water  treatment, 
Management  planning,  Cost-benefit  analysis,  Luan 
River,  Tianjin. 

The  diversion  of  water  from  the  Luan  River  into 
Tianjin  is  a  vast  urban  water-supply  project.  There 
are  some  obvious  and  potential  pollution  hazards 
for  the  drinking  water  supply;  eutrophication,  es- 


pecially, is  a  serious  problem  and  leads  to  difficul- 
ties at  the  water-treatment  plant.  This  paper  at- 
tempts to  provide  information  on  this  issue  and  to 
discuss  the  program  of  water-quality  conservation 
and  management  for  the  water  supply  of  Tianjin 
based  on  various  treatment  techniques  used  in  the 
basin,  the  reservoir,  and  the  water-treatment  plant. 
The  basic  approach  for  achieving  these  objectives 
consists  of  identification  of  water-quality  problems 
and  establishment  of  management  goals,  assessment 
of  information  available  on  the  watershed,  identifi- 
cation of  options  for  management  of  water  quality, 
analysis  of  costs  and  expected  benefits  of  alterna- 
tive management  and  control  options,  evaluation 
of  the  adequacy  of  the  existing  institutional  and 
regulatory  framework  for  implementing  alternative 
management  strategies,  selection  of  desired  control 
strategies,  and  periodic  submission  of  progress  re- 
ports on  the  control  program  to  the  government. 
(See  also  W89-02791)  (Shidler-PTT) 
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HUMIC  SUBSTANCES  REMOVAL  BY  ALUM 
COAGULATION:  DIRECT  FILTRATION  AT 
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J.  Fettig,  H.  Odegaard,  and  B.  Eikebrokk. 
IN:     Pretreatment     in     Chemical     Water     and 
Wastewater    Treatment.     Springer-Verlag,     New 
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Descriptors:  'Water  treatment,  'Dissolved  solids, 
•Alum,  'Coagulation,  'Pretreatment  of  water, 
'Filtration,  Hydrogen  ion  concentration,  Chemical 
treatment,  Sedimentation,  Sand  filters,  Kinetics. 

The  potential  for  using  alum  for  the  coagulation  of 
humic  substances  was  evaluated  by  treating  a  col- 
ored surface  water.  Jar  testing  revealed  that  only 
one  major  removal  domain  existed,  with  an  opti- 
mum pH  value  being  5.5.  Sedimentation  and  filtra- 
tion behavior  of  the  floes  were  studied  between  pH 
=  4.7  and  pH  =  7.  Sand  filters  of  different  bed 
lengths  were  used.  Filtration  efficiency  was  best 
for  pH  <  5.  From  the  point  of  view  of  floe 
separation  by  direct  filtration,  therefore,  conduct- 
ing the  process  at  pH  <  5  offers  advantages. 
However,  the  kinetics  of  floe  formation  depended 
on  pH,  that  is,  they  were  much  slower  at  pH  =  4 
compared  to  pH  =  6.  Sedimentation  worked  best 
at  pH  =  6.  The  results  show  good  agreement  with 
data  from  preliminary  technical-scale  experiments 
conducted  with  the  same  raw  water.  (See  also 
W89-02791)  (Author's  abstract) 
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MODELING  THE  EFFECTS  OF  ADSORBED 
HYDROLYZED  AL(III)-IONS  ON  DEEP  BED 
FILTRATION, 

Tsinghua  Univ.,  Beijing  (China).  Dept.  of  Environ- 
mental Engineering. 
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IN:  Pretreatment  in  Chemical  Water  and 
Wastewater  Treatment.  Springer-Verlag,  New 
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Descriptors:  'Water  treatment,  'Filtration,  'Deep- 
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solids,  Chemical  precipitation,  Ions,  Hydrogen  ion 
concentration. 

A  model  for  determining  the  effects  of  hydrolyzed 
aluminum  ions  on  filtration  of  dilute  suspensions  by 
deep  bed  filters  was  developed  and  experimentally 
tested  at  laboratory  scale.  The  model  relates  solu- 
tion conditions,  especially  pH  and  concentrations 
of  Al(III),  to  the  performance  of  clean  filter  beds. 
A  surface-precipitation  model  was  used  to  describe 
surface  properties  of  the  suspended  particles  in 
terms  of  solution  chemistry.  This  chemical  model 
was  combined  with  flow  models  and  particle-cap- 
ture formulations  within  the  filter  bed  to  predict 
the  filter  performance.  The  complete  model  was 
tested  with  experiments  using  suspensions  of  poly- 
styrene latex  particles  with  a  diameter  of  0.2  mi- 
crons applied  to  filter  media  comprised  of  glass 
beads  with  a  diameter  of  0.4  mm.  In  the  presence 
of  Al(III),  a  favorable  filtration  region  appeared  in 
the  middle  of  the  pH  range  due  to  charge  reversal 
of  the  particles.  The  width  of  the  favorable  pH 
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region    depended    upon    the    concentrations    of 
Al(III)   and    particle   surface   area.    The   present 
model  can  qualitatively  explain  this  observation 
(See  also  W89-02791)  (Author's  abstract) 
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Polymeric  organic  flocculants  have  been  used  in 
water-treatment  and  in  sludge-dewatering  process- 
es now  for  more  than  30  years;  they  have  also  been 
introduced  in  the  treatment  of  potable  water.  The 
purpose  of  this  report  is  to  give  a  short  description 
of  the  structure  and  kinetics  of  the  flocculants  used 
in  potable-water  treatment,  to  describe  the  optimal 
application  parameters  and  to  describe  some  spe- 
cial effects  concerning,  e.g.,  the  possibilities  for 
reducing  the  dosage  of  primary  coagulation  aids  or 
removing  algae  from  the  water.  The  cost  of  the 
polymers  will  mostly  be  recovered  by  reduced 
costs  for  primary  coagulation  chemicals,  reduced 
backwashing  cycles,  increased  capacity  without 
adding  mechanical  equipment  like  sedimentation 
tanks  or  enlarging  filter  area,  and,  finally,  by  an 
improved  water  quality.  (See  also  W89-02791) 
(Shidler-PTT) 
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York.  1988.  p  103-1 12,  12  fig,  1  tab,  2  ref. 

Descriptors:  *Water  treatment,  'Coagulation,  'Co- 
agulant injection,  Water  treatment  facilities,  Chem- 
ical treatment,  Aluminum  polychloride,  Filtration, 
Suspended  solids,  France,  Costs. 

Among  the  processes  used  in  the  treatment  of 
potable  water,  one  of  the  trickiest  to  handle  is  the 
addition  of  the  coagulant.  At  Neuilly-sur-Marne,  a 
new  coagulant-injection  system  has  been  installed 
in  a  plant  producing  800,000  cubic  m  of  water  per 
day.  Presently  the  coagulant  used  is  aluminum 
polychloride  and,  if  necessary,  ferrous  sulfate, 
sodium  hydroxide,  carbon  dioxide,  and  powdered 
activated  carbon  (which  absorbs  micro-pollutants) 
are  added.  The  coagulant  feed  installed  in  the  plant 
includes  three  independent  trains  connected  to  a 
gravity  circuit;  the  reagent-flow  rate  is  adjusted  by 
low-pressure  regulating  valves.  It  has  been  proven 
that  the  conditions  in  which  the  coagulant  is  mixed 
with  the  water  to  be  treated  constitute  an  impor- 
tant factor  in  determining  the  efficiency  of  separa- 
tion treatments  located  downstream,  and  this  is 
applicable  down  to  the  level  of  the  filters.  If  the 
volume  of  water  to  be  treated  daily  is  very  large, 
mixing  systems  using  agitators  are  not  very  effec- 
tive. The  injection  system  can  be  adapted  to  large- 
scale  units  by  using  a  dilution  of  the  coagulant, 
which  allows  treatment  to  be  ensured  in  large- 
diameter  pipes.  Moreover,  the  system  presented 
here  has  a  distinctive  feature  in  that  the  reagent 
circulates  by  gravity  flow  without  having  to  be  put 
under  pressure.  The  filters  provide  better  removal 
of  the  suspended  solids  and  aluminum,  filtration 
runs  are  longer  and  so  allow  considerable  saving 
on  filter  washing.  (See  also  W89-02791)  (Shidler- 

W89-02798 


ODOUR        CONTROL        BY        ARTIFICIAL 
GROUNDWATER  RECHARGE, 

Linkoeping  Univ.  (Sweden).   Dept.  of  Water  in 
Environment  and  Society. 


R.  Savenhed,  B.  V.  Lundgren,  H.  Boren,  and  A. 

Grimvall. 

IN:     Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  113-122,  4  fig,  1  tab,  28  ref. 

Descriptors:  'Water  treatment,  'Groundwater  re- 
charge, 'Artificial  recharge,  'Odor  control,  Or- 
ganic compounds,  Induced  infiltration,  Biological 
filters,  Sand  filters,  Sweden,  Performance  evalua- 
tion. 

The  removal  of  odorous  compounds  during  artifi- 
cial groundwater  recharge  in  sand  and  gravel 
ridges  (eskers)  was  evaluated  by  gas  chromatogra- 
phy with  both  instrumental  and  sensory  detection 
('chromatographic  sniffing').  Seven  Swedish  wa- 
terworks were  included  in  the  study.  It  was  shown 
that  the  off-odor  compounds  in  the  raw  water 
samples  (geosmin,  2-methylisoborneol,  2-isopropyl- 
3-methoxypyrazine,  2,4,6-trichloroanisole,  1-octen- 
3-one,  dimethyl  trisulfide,  and  a  number  of  uniden- 
tified muddy  or  musty  odors)  were  all  effectively 
removed  during  infiltration,  thus  proving  that  arti- 
ficial groundwater  recharge  is  not  only  a  suitable 
method  for  water  storage  but  can  also  be  an  effec- 
tive method  for  removing  odorous  compounds. 
Laboratory  experiments  with  filtration  of  raw 
water  through  biologically-active  sand  filters 
showed  that  a  good  oxygen  supply  is  the  key  to 
both  effective  removal  of  naturally-occurring  off- 
odor  compounds  and  to  prolonged  running  times 
for  the  filters.  Comparisons  were  made  to  alum 
coagulation/sand  filtration  and  it  was  concluded 
that  biological  treatment  methods  often  are  superi- 
or to  physical/chemical  methods  for  effective  odor 
control.  (See  also  W89-02791)  (Author's  abstract) 
W89-02799 


PESTICIDE  AND  SYNTHETIC  ORGANIC 
COMPOUND  SURVEY:  REPORT  TO  THE 
IOWA  GENERAL  ASSEMBLY  ON  THE  RE- 
SULTS OF  THE  WATER  SYSTEM  MONITOR- 
ING REQUIRED  BY  HOUSE  FILE  2303. 
Iowa  Dept.  of  Natural  Resources,  Des  Moines. 
Environmental  Protection  Div. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-210513. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
March  1988.  98p,  2  fig,  6  tab,  4  append. 

Descriptors:  'Water  treatment,  'Water  treatment 
facilities,  'Iowa,  'Monitoring,  'Water  quality  con- 
trol, 'Pesticides,  Organic  compounds,  Trihalo- 
methane, Atrazine,  Surface  waters,  Groundwater 
pollution,  Groundwater  quality,  Synthetic  organic 
compounds. 

In  1986  the  Seventy-first  Iowa  General  Assembly 
passed  House  File  2303.  This  legislation  required 
the  Iowa  Department  of  Natural  Resources 
(IDNR)  to  develop  and  implement  a  one-time, 
finished  water  testing  program  of  public  and  pri- 
vately owned  water  systems  for  pesticides  and 
synthetic  organic  contaminants  (SOC).  Eight  hun- 
dred and  fifty-three  public  water  systems  were 
tested;  122  tested  positive  for  one  or  more  pesti- 
cides, 548  tested  positive  for  one  or  more  synthetic 
organic  compounds.  No  measurable  concentrations 
of  pesticides  or  synthetic  organic  chemicals  were 
found  in  279  systems.  Nine  water  systems  had 
pesticides  or  synthetic  organic  chemical  levels  that 
exceeded  EPA  Health  Advisory  Levels  or  federal 
maximum  contaminant  levels.  Contaminant  levels 
high  enough  to  cause  an  acute  health  risk  were  not 
observed.  The  pesticides  most  commonly  found 
were  Atrazine,  Bladex,  Lasso,  Dual  and  2,4-D. 
The  most  frequently  found  synthetic  organic 
chemicals  belong  to  a  group  of  compounds  called 
tnhalomethanes  (THMs).  THMs  are  formed 
during  disinfection  when  chlorine  reacts  with  or- 
ganic matter  in  the  water.  The  most  significant 
findings  drawn  from  the  project  are:  (1)  surface 
water  systems  have  the  greatest  potential  for  pesti- 
cide contamination;  (2)  the  shallower  groundwater 
sources  have  a  greater  potential  for  contamination 
by  pesticides  and  SOC's;  (3)  a  seasonal  trend  in 
pesticide  occurrences  in  water  sources  was  not 
observed;  and  (4)  the  frequency  of  appearance  and 
concentration  of  trihalomethanes  in  groundwater 
systems  was  unexpected.  (Lantz-PTT) 
W89-02836 


USING      DESALINATION      TECHNOLOGIES 
FOR  WATER  TREATMENT. 

Office   of  Technology   Assessment,   Washington, 

For  primary  bibliographic  entry  see  Field  3A. 

W89-02849 


SELECTION  GUIDE  FOR  VOLATILIZATION 
TECHNOLOGIES  FOR  WATER  TREATMENT, 

IT  Corp.,  Knoxville,  TN. 
J.  L.  Fleming. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-165683. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche 
Report  No.  EPA/600/2-88/014,  February  1988 
118p,  37  fig,  16  tab,  22  ref,  3  append.  EPA  Con- 
tract 68-03-3069. 

Descriptors:  'Volatile  organic  compounds,  'Water 
treatment,  'Wastewater  treatment,  'Volatilization, 
Aeration,  Sprayers,  Costs,  Economic  aspects, 
Water  treatment  facilities,  Standards,  Mathemati- 
cal studies. 

This  guide  presents  a  methodology  for  evaluating 
applicability  of  volatilization  technologies  for  re- 
moving volatile  organics  from  water.  The  technol- 
ogies assessed  include:  surface  sprayers,  surface 
aerators,  bubble  columns,  cooling  towers,  steam 
strippers,  unaided  evaporation  from  an  impound- 
ment, spray  columns,  and  packed  air  stripping  col- 
umns. The  guide  enables  users  to  assess  perform- 
ance and  cost  under  a  variety  of  operating  condi- 
tions (e.g.,  temperature,  influent  concentration,  al- 
lowable liquid  and  gas  effluent  concentration,  and 
flow  rates)  for  representative  equipment  designs 
that  could  be  transported  on  a  trailer  2.4  m  wide, 
13.7  m  long,  with  a  maximum  height  of  4.1  m.  The 
designs  are  used  as  a  basis  to  calculate  representa- 
tive contaminant  removal  efficiency,  treatment 
rates,  air  emissions,  and  treatment  costs  of  each 
technology.  A  key  parameter  used  in  assessing 
these  technologies  is  the  Henry's  Law  constant 
(H).  A  tabulation  of  available  values  of  H  is  pro- 
vided for  volatiles  designated  as  hazardous  by  the 
Comprehensive  Environmental  Response,  Com- 
pensation, and  Liability  Act  (CERCLA).  Methods 
for  estimating  H  are  also  described.  Qualitative 
guidance  is  provided  on  other  factors  that  should 
be  considered  during  site-specific  assessments  of 
the  technical  and  economic  feasibility  of  volatiliza- 
tion technologies.  Offgas  treatment  is  not  de- 
scribed. An  example  problem  is  solved  to  demon- 
strate the  methodology.  (Author's  abstract) 
W89-02863 


TREATMENT  OF  ROME  RAW  WATER  BY 
KROFTA  SANDFLOAT  PROCESS  SYSTEM  - 
PROJECT  DOCUMENTATION  (PART  A), 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-200670. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  KEC/01-84/4B1,  February 
29,  1984.  238p.  State  of  New  York  Project 
R83P06. 

Descriptors:  'Water  treatment,  'Sandfloat  process, 
•Water  supply,  'Water  quality,  'Chemical  treat- 
ment, Flocculation,  Chlorination,  Filtration,  New 
York,  Stokes  Reservoir,  Water  quality  control, 
Hydrogen  ion  concentration,  Turbidity,  Color, 
Coliforms,  Trihalomethane,  Drinking  water,  Or- 
ganic compounds. 

A  Sandfloat  system  consisting  of  chemical  floccu- 
lation, dissolved  air  flotation,  sand  filtration  and 
post-chlorination  was  successfully  operated  to  treat 
raw  water  from  Stokes  Reservoir  in  Oneida 
County,  New  York.  The  plant  effluent  always  met 
the  New  York  State  Water  Quality  Goals  and  the 
U.S.  EPA  Drinking  Water  Standards  for  pH, 
color,  turbidity,  coliform,  and  trihalomethane.  This 
volume  which  consists  of  the  first  appendix  to  the 
full  report  documents:  the  daily,  weekly,  and 
monthly  operational  data;  chemical  treatment  data; 
particulate  removal  data;  and  water  quality  data  of 
the  plant  effluent.  (See  also  W89-02942  thru  W89- 
02943)  (Lantz-PTT) 
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TREATMENT  OF  ROME  RAW  WATER  BY 
KROFTA  SANDFLOAT  PROCESS  SYSTEM  -- 
PROJECT  DOCUMENTATION  (PART  B), 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  and  L.  K.  Wang. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-20O688. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  KKEC/01-84/4B2,  Febru- 
ary 29,  1984.  136p.  State  of  New  York  Project 
R83P06. 

Descriptors:  *Water  treatment,  *Sandfloat  process, 
•Water  supply,  Flocculation,  Chemical  treatment, 
Chlorination,  Filtration,  New  York,  Stokes  Reser- 
voir, Water  quality  control,  Hydrogen  ion  concen- 
tration, Turbidity,  Color,  Coliforms,  Trihalometh- 
ane,  Organic  compounds. 

A  Sandfloat  system  consisting  of  chemical  floccu- 
lation, dissolved  air  flotation,  sand  filtration  and 
post-chlorination  was  successfully  operated  to  treat 
raw  water  from  Stokes  Reservoir  in  Oneida 
County,  New  York.  The  plant  effluent  always  met 
the  New  York  State  Water  Quality  Goals  and  the 
U.S.  EPA  Drinking  Water  Standards  for  pH, 
color,  turbidity,  coliform,  and  trihalomethane.  This 
volume  which  consists  of  the  Appendices  B 
through  I  documents:  the  reduction  of  trihalometh- 
and  formation  potential  by  the  monitoring  by  NY 
certified  water  quality  laboratories;  chemical  treat- 
ment data;  removal  data  on  records;  sludge  genera- 
tion and  characteristics;  important  analytical  pro- 
cedures; plant  operational  procedures;  and  impor- 
tant correspondence  and  communications.  (See 
also  W89-02942  thru  W89-02943)  (Lantz-PTT) 
W89-02942 


TREATMENT  OF  ROME  RAW  WATER  BY 
KROFTA  SANDFLOAT  PROCESS  SYSTEM  -- 
PROJECT  DOCUMENTATION  (PART  C), 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-200696. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  KEC/03-84/1,  March  16, 
1984.  145p,  5  ref,  8  append.  State  of  New  York 
Project  R83P06. 

Descriptors:  'Water  treatment,  *Sandfloat  process, 
•Water  supply,  *Alum,  Flocculation,  'Chemical 
treatment,  •Filtration,  New  York,  Stokes  Reser- 
voir, Water  quality  control,  Hydrogen  ion  concen- 
tration, Turbidity,  Color  removal,  Coliforms,  Tri- 
halomethanes,  Chlorination,  Organic  compounds, 
Sodium  aluminate,  Polymers. 

A  Sandfloat  system  consisting  of  chemical  floccu- 
lation, dissolved  air  flotation,  sand  filtration  and 
post-chlorination  was  successfully  operated  to  treat 
raw  water  from  Stokes  Reservoir  in  Oneida 
County,  New  York.  The  plant  effluent  always  met 
the  New  York  State  Water  Quality  Goals  and  the 
U.S.  EPA  Drinking  Water  Standards  for  pH, 
color,  turbidity,  coliform,  and  trihalomethane.  The 
following  data  are  given  for  the  research  period 
January  11  -  March  5,  1984:  the  daily,  weekly,  and 
monthly  operational  data;  chemical  treatment  data; 
removal  data  on  total  trihalomethane  formation 
potential;  Giardia  Cyst-sized  particles;  turbidity; 
color,  down  time  records,  sludge  flow,  etc.  Alum, 
sodium  aluminate  and  anionic  polymer  are  con- 
cluded to  be  feasible  for  flotation  treatment  of 
highly  colored  Rome  raw  water.  (See  W89-02941 
thru  W89-02942)  (Author's  abstract) 
W89-02943 


TREATMENT  OF  FARNHAM  AND  ASHLEY 
RESERVOIR  WATER  BY  KROFTA  SAND- 
FLOAT  PROCESS  SYSTEM  -  PROJECT  DOC- 
UMENTATION, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-200654. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No.  KEC/01-84/1B,  January  24, 


1984.  City  of  Pittsfield  Project  No.  R82P01. 

Descriptors:  'Water  treatment,  'Farnham  Reser- 
voir, 'Ashley  Reservoir,  'Floatation,  'Sand  filters, 
'Sandfloat,  'Floccuation,  Chemical  treatment, 
Chlorination,  Drinking  water,  Water  quality,  Hy- 
drogen ion  concentration,  Color,  Turbidity,  Iron, 
Manganese,  Coliforms,  Trihalomethane. 

A  Sandfloat  system  consisting  of  chemical  floccu- 
lation, dissolved  air  flotation,  sand  filtration  and 
post-chlorination  was  successfully  operated  to  treat 
raw  water  from  Farnham  and  Ashley  Reservoirs  in 
Berkshire  County,  Massachusetts.  The  plant  efflu- 
ent always  met  the  U.S.  EPA  and  Massachusetts 
Drinking  Water  standards  for  pH,  color;  turbidity, 
iron,  manganese,  coliform,  and  trihalomethane 
color;  down  time  records;  sludge  generation  and 
characteristics;  important  analytical  procedures; 
plant  operational  procedures;  and  important  corre- 
spondence and  communications.  (See  also  W89- 
02951)  (Author's  abstract) 
W89-02950 


TREATMENT  OF  FARNHAM  AND  ASHLEY 
RESERVOIR  WATER  BY  KROFTA  SAND- 
FLOAT PROCESS  SYSTEM  -  FINAL 
PROJECT  REPORT, 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-200639. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  KEC/01-84/1,  February  1, 
1984.  City  of  Pittsfield  Project  No.  R82P01.  180p, 
3  fig,  1 1  tab,  7  ref,  3  append. 

Descriptors:  'Water  treatment,  'Farnham  Reser- 
voir, 'Ashley  Reservoir,  'Flotation,  'Sand  filters, 
'Massachusetts,  'Sandfloat  process,  Chemical 
treatment,  Flocculation,  Chlorination,  Drinking 
water,  Water  quality,  Hydrogen  ion  concentration, 
Color,  Turbidity,  Iron,  Manganese,  Design  crite- 
ria, Coliforms,  Trihalomethane. 

Raw  water  from  Ashley  and  Farnham  Reservoirs 
in  Berkshire  County,  Massachusetts  was  treated  by 
a  newly  developed  Sandfloat  process  system  con- 
sisting of  chemical  flocculation,  dissolved  air  flota- 
tion and  sand  filtration.  Turbidity,  color,  trihalo- 
methane formation  potential,  UV  absorbance,  coli- 
form bacteria,  iron,  manganese,  lead  and  Giardia 
cyst-sized  particles  were  significantly  removed 
from  the  City  of  Pittsfield's  raw  water  supply.  The 
Sandfloat  process  easily  met  all  the  U.S.  EPA  and 
the  Massachusetts  Drinking  Water  Standards.  Pre- 
liminary design  criteria  for  coagulant  feeding, 
chlorine  feeding,  flocculation  detention  time,  flota- 
tion detention  time,  flotation  surface  loading,  filter 
surface  loading  and  sludge  treatment  are  also  de- 
veloped foi  design  of  a  full  scale  potable  flotation- 
filtration  plant.  (See  also  W89-02950)  (Author's 
abstract) 
W89-02951 


CONTROL  OF  VOLATILE  ORGANIC  CON- 
TAMINANTS IN  GROUNDWATER  BY  IN- 
WELL  AERATION, 

North  Penn  Water  Authority,  Lansdale,  PA. 
J.  A.  Coyle,  H.  J.  Borchers,  and  R.  J.  Miltner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-180112. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/020,  March  1988. 
109p,  40  fig,  18  tab,  39  ref,  2  append.  EPA  Con- 
tract CR-809758. 

Descriptors:  'Water  pollution  control,  'Volatile 
organic  compounds,  'Groundwater  pollution, 
'Aeration,  'Water  treatment,  'Wells,  Trichlor- 
oethylene,  Cleanup  operations,  Costs,  Pumps,  Aer- 
ation. 

Water  was  withdrawn  from  a  0.1  mgd  well  con- 
taminated with  several  volatile  organic  compounds 
(VOCs),  principally  trichloroethyelene  (TCE)  for 
evaluation  of  treatment  mehtods  for  emergency 
production  of  potable  water.  Several  in-well  aer- 
ation schemes  were  evaluated.  The  well  was 
logged  by  the  USGS  to  define  possible  zones  of 
VOC  entry.  A  straddle  packer  and  pump  apparatus 


were  utilized  to  isolate  those  zones  and  define  their 
yield  and  level  of  VOC  concentration.  The  techni- 
cal literature  together  with  this  knowledge  of  the 
well  were  used  to  design  an  air  lift  pump.  Oper- 
ation of  the  air  lift  pump  confirmed  literature  pre- 
diction of  its  low  wire-to-water  efficiency.  Remov- 
al of  TCE  did  not  exceed  65%.  Mass  transfer 
occurred  in  the  pump's  eductor.  Air  lift  pumping 
coupled  with  in-well  diffused  aeration  increased 
TCE  removal  to  78%.  When  in-well  diffused  aer- 
ation was  used  with  an  electric  submersible  pump, 
TCE  removal  averaged  83%.  In  these  last  two 
schemes,  mass  transfer  occurred  utilizing  the  well 
as  a  countercurrent  stripper.  These  technologies 
are  limited  by  the  volume  of  air  that  can  be  trans- 
ferred to  the  well  (air-to-water  ratios  below  12:1) 
and  the  cost  of  compressing  air  under  high  head. 
Thus,  these  technologies  are  not  cost-effective 
compared  to  packed  tower  aeration.  They  are, 
however,  quickly  put  on-line,  easy  to  operate,  and 
can  serve  as  good  short-term  remedies  while 
above-ground  technologies  are  under  design  and 
construction.  (Author's  abstract) 
W89-02955 


GASTROINTESTINAL  ABSORPTION  OF 
SOLUBLE  URANIUM  FROM  DRINKING 
WATER, 

Utah  Univ.,  Salt  Lake  City.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02957 


EVALUATION  OF  SODIUM  ALUMINATE  AS 
A  COAGULANT  FOR  COST  SAVINGS  AT 
WATER  TREATMENT  PLANTS, 

South  Central  Connecticut  Regional  Water  Au- 
thority, New  Haven. 

G.  M.  Huntley,  L.  K.  Wang,  and  W.  Layer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-168075. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Paper  No.  LIR/05-85/148,  May  21, 
1985.  22p,  3  fig,  2  tab,  2  append. 

Descriptors:  'Water  treatment,  'Sodium  alumi- 
nate, 'Costs,  'Coagulation,  Alum,  Economic  as- 
pects, Color,  Water  supply. 

The  feasibility  of  using  liquid  sodium  aluminate 
(SA)  in  a  more  cost  effective  way  for  maintaining 
or  improving  the  finished  water  quality  at  water 
treatment  plants  was  studied.  Evaluation  of  all  tests 
performed,  together  with  calculations  of  theoreti- 
cal and  actual  values  provide  indications  that  SA 
will  perform  well  and  provide  substantial  advan- 
tages over  present  treatment.  By  adding  approxi- 
mately 24  mg/L  of  alum  and  discontinuing  the 
feeding  of  caustic  soda  the  following  occurred:  (1) 
70%  decrease  in  the  actual  amount  of  sodium 
added  to  the  water  while  maintaining  necessary 
levels  of  pH;  (2)  reduction  in  chemical  treatment 
cost  of  $27,000/yr  for  an  average  6  MGD  plant, 
also  providing  the  same  process  performance 
during  clarification  and  filtration;  (3)  reduced  gen- 
eration of  sludge  from  the  water  treatment  plant; 
and  (4)  water  quality  continued  to  be  as  is  now 
attained,  with  the  possible  exception  of  color, 
which  may  increase  slightly.  SA  is  being  success- 
fully used  in  both  conventional  coagulation-sedi- 
mentation plants  and  in  an  innovative  coagulation- 
flotation  plant.  (Author's  abstract) 
W89-02959 


NEW  DISINFECTION  AGENTS  FOR  WATER, 

Auburn  Univ.,  AL. 

S.  D.  Worley,  L.  J.  Swango,  D.  E.  Williams,  and 

S.  B.  Barnela. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A188  693. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Annual/Final  Report,  September  1987.  75p,  20  fig, 

18   tab,   38  ref.   Army   Contract  DAMD17-82-C- 

2257. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Chemical  treatment,  Water  quality  control,  Bac- 
teria, Organic  compounds,  Viruses,  Halamines, 
Chlorine,  Protozoa. 


149 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


Five  new  N-halamine  compounds  in  the  classes  of 
oxaolidinones  and  imidazolidinones  have  been  syn- 
thesized and  tested  as  possible  replacements  for 
HTH  (calcium  hypochlorite)  as  military  field 
water  disinfectants.  The  primary  attribute  of  all  of 
the  new  compounds  is  great  stability  in  water  or  in 
dry  storage  at  a  wide  range  of  temperatures.  The 
compounds  are  considerably  less  corrosive  and  less 
reactive  with  organic  load  than  is  free  chlorine. 
The  compounds  are  particularly  effective  against 
protozoa  such  as  Giardia  lamblia  and  Entamoeba 
invadens;  they  are  adequate  bactericides  (tested 
against  Staphylococcus  aureus,  Shigella  boydii, 
Pseudomonas  aeruginosa,  and  Legionella  pneumo- 
phila). With  the  exception  of  one  of  the  com- 
pounds (l-bromo-3-chloro-4,4,5,5-tetrramethyl-l- 
imidazolidinone,  ABC)  the  new  N-halamines  are 
poor  virucides.  Compound  ABC,  however,  is  com- 
petitive with  free  chlorine  as  a  virucide  for  rota- 
virus. Compound  ABC  is  unique  in  that  it  provides 
rapid  initial  disinfection  from  its  labile  bromine 
moiety  and  stable,  long-term  disinfection  from  its 
chlorine  moiety.  It  would  appear  to  be  the  best 
new  compound  for  military  water  disinfection  de- 
veloped in  this  investigation.  Mixtures  of  the  vari- 
ous compounds  should  also  prove  to  be  effective 
disinfectants.  (Author's  abstract) 
W89-02970 


ECONOMIC  EVALUATION  OF  AIR  STRIP- 
PING TO  REMOVE  VOLATILE  ORGANIC 
COMPOUNDS  FROM  WATER, 

Construction  Engineering  Research  Lab.  (Army), 
Champaign,  IL. 

H.  H.  Zaghloul,  R.  O.  Ball,  and  S.  W.  Maloney. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A190  376. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
USA-CERL  Technical  Report  N-87/23,  Decem- 
ber  1987.   53p,   6  fig,   2  tab,    14  ref,   2   append. 

Descriptors:  'Economic  evaluation,  *Water  treat- 
ment, *Air  stripping,  'Volatile  organic  com- 
pounds, Costs,  Maintenance,  Economic  aspects, 
Wastewater  treatment  facilities. 

This  report  documents  the  results  of  a  study  con- 
ducted to  provide  a  basis  for  estimating  the  costs  of 
installing  and  using  air  stripping  to  remove  volatile 
organic  compounds  (VOCs)  from  water.  The  air- 
stripping  technology  was  found  to  be  a  very  eco- 
nomical and  efficient  method  for  contaminant  re- 
moval. The  technology  is  simple,  relatively  inex- 
pensive to  install,  and  has  low  labor  and  mainte- 
nance requirements.  VOC  removal  rates  range 
from  90%  to  99.99%.  Estimated  costs,  in  terms  of 
percentage  of  total  production  costs,  were  found  to 
be  40%  for  capital  costs,  50%  for  operational 
costs,  and  10%  for  maintenance  costs,  according  to 
literature  sources.  Results  of  a  survey  conducted 
during  this  study  generally  agree  with  these  per- 
centages, except  that  maintenance  costs  reported 
on  the  survey  were  lower  due  to  the  highly  auto- 
mated nature  of  new  installations.  (Author's  ab- 
stract) 
W89-02976 


SUPERFUND  RECORD  OF  DECISION:  VEGA 
ALTA,  PR. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-02984 


RESULTS  OF  EXPERIMENTS  RELATED  TO 
CONTACT  OF  MINE-SPOILS  WATER  WITH 
COAL,  WEST  DECKER  AND  BIG  SKY  MINES, 
SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-O3O01 


APPENDICITIS  EPIDEMIC  FOLLOWING  IN- 
TRODUCTION OF  PIPED  WATER  TO  ANGLE- 
SEY, 

Southampton  General  Hospital  (England). 

D.  J.  P.  Barker,  J.  A.  Morris,  S.  J.  Simmonds,  and 

R.  H.  P.  Oliver. 


Journal  of  Epidemiology  and  Community  Health 
JECHDR,  Vol.  42,  No.  2,  p  144-148,  June  1988.  1 
fig,  3  tab,  10  ref. 

Descriptors:  'Domestic  water,  'Public  health, 
'Enteric  bacteria,  'Human  pathology,  'Water  con- 
veyance,  'England,  Potable  water,   Appendicits. 

The  Public  Health  Acts  in  the  late  19th  Century 
have  been  inconclusively  linked  with  the  steep  rise 
in  Britain's  rate  of  appendicitis  at  the  beginning  of 
this  century.  Improvements  in  hygiene  resulting 
from  improved  sanitation  systems  greatly  reduced 
exposure  of  young  children  to  enteric  organisms, 
demonstrated  by  the  fall  in  childhood  mortality 
from  diarrheal  disease.  It  has  been  postulated  that 
this  altered  the  response  of  enteric  or  respiratory 
infections  in  late  childhood  and  adult  life  in  such  a 
way  that  they  triggered  acute  appendicitis.  This 
hypothesis  suggests  that  the  decline  in  appendicitis 
rates  in  Britain  since  the  1930s  is  due  to  reduced 
encounters  with  triggering  infections  as  a  result  of 
continued  improvements  in  hygiene.  This  hypothe- 
sis was  tested  by  analyzing  an  epidemic  of  appendi- 
citis in  Anglesey,  North  Wales,  30  years  ago,  after 
piped  water  supplies  and  the  consequent  domestic 
hot  water  systems  were  introduced  there.  The 
outbreak  occurred  while  appendicitis  rates  were 
falling  elsewhere  in  Britain.  Records  of  houses  in 
England  and  Wales  having  piped  water,  water 
closets,  hot  water  systems,  and  fixed  baths,  taken 
during  decennial  concensus  in  1951,  1961,  and 
1971,  were  used  for  data  as  were  the  addresses  of 
those  undergoing  appendectomy  at  three  Anglesey 
hospitals.  Age-sex  standardized  appendicitis  rates 
for  Anglesey  in  1978-82  were  obtained  from  Hospi- 
tal Activity  Analysis  data.  From  the  results,  it  was 
concluded  that  the  rise  and  fall  of  appendicitis 
rates  in  Anglesey  during  the  past  50  years  is  evi- 
dence that  epidemics  of  the  disease  result  from  the 
introduction  of  modern  hygiene  practices,  of 
which  domestic  hot  water  systems  and  fixed  baths 
are  important  components.  The  magnitude  and  du- 
ration of  the  epidemic  will  depend  on  the  speed 
with  which  the  transition  to  full  'western'  hygiene 
is  effected.  (Friedmann-PTT) 
W89-03041 


STUDIES  OF  PERMEATION  OF  GASES  WITH 
DISINFECTING  ACTION  ACROSS  POLYMER 
BARRIERS, 

Hoelzle  and  Chelius  G.m.b.H.,  Neu-Isenburg  (Ger- 
many, F.R.). 
A.  Affonso. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
21ZWAGAQ,  Vol.  21,  No.  4,  p  144-148,  August 
1988.  8  fig,  1  tab,  6  ref. 

Descriptors:  'Water  treatment,  'Physiochemical 
properties,  'Membrane  processes,  'Permeability, 
•Disinfection,  Chlorine,  Chemical  reactions,  Oxi- 
dation-reduction potential,  Barriers,  Chemical 
properties. 

The  physico-chemical  phenomena  that  take  place 
on  the  surface  of  a  polymer  barrier  (polyethylene) 
when  a  disinfection  gas  (chlorine)  permeates  across 
it  has  been  studied.  A  cartridge  marketed  under  the 
name  'DIFFU-MAX'  was  investigated.  The  car- 
tridge is  meant  for  the  disinfection  of  limited 
amounts  of  water  and  works  on  the  principle  of 
permeation  of  hypochlorous  acid.  Results  showed 
an  unusually  high  redox  potential  (1000  mV)  meas- 
ured at  the  surface  of  the  cartridge.  A  standard 
suspension  of  Pseudomonas  aeruginosa  made  to 
stream  over  the  surface  showed  a  100%  kill  at  flow 
rates  of  4-6  ml/min.  The  cartridge  diffused  5-20  mg 
of  hypochlorous  acid  acid  over  a  long  period  of 
time  (80  days).  Proof  that  only  hypochlorous  acid 
permeates  across  the  polymer  of  the  cartridge  was 
obtained  by  NMR  and  EIR  spectral  analysis  of  a 
small  amount  of  water,  kept  in  permanent  contact 
with  an  activated  cartridge  for  several  days.  Fur- 
ther work  with  other  gases  is  in  progress.  (Au- 
thor's abstract) 
W89-03044 


YOU  AND  YOUR  DRINKING  WATER: 
HEALTH  IMPLICATIONS  FOR  THE  USE  OF 
CATION  EXCHANGE  WATER  SOFTENERS, 

North    Dakota    Univ.,    Grand    Forks.    School    of 


Medicine. 

G.  Das. 

Journal  of  Clinical  Pharmacology  JCPCBR,  Vol. 

28,  No.  8,  p  683-690,  1988.   1  fig,  6  tab,  37  ref. 

Descriptors:  'Drinking  water,  'Water  softening, 
•Public  health,  Water  quality,  Sodium,  Calcium, 
Magnesium,  Cation  exchange. 

Home  use  of  water  softeners  has  greatly  increased 
in  the  past  decades,  with  an  estimated  12-13  million 
home  water  softeners  in  operation  in  the  USA. 
Almost  all  of  the  water  softeners  for  home  use  are 
of  the  cation  exchange  variety,  the  most  common 
of  which  employs  sodium  as  the  exchange  cation. 
The  fact  that  these  softeners  require  periodic  addi- 
tion of  sodium  chloride  for  efficient  operation,  as 
well  as  removing  calcium  and  magnesium  from  the 
water,  has  raised  concerns  for  the  health  implica- 
tions of  these  water  softeners.  Epidemiological 
studies  have  found  an  association  between  soft 
water  and  coronary  heart  disease.  Higher  inci- 
dence of  arterial  hypertension  has  been  linked  to 
consumption  of  water  with  naturally  high  sodium 
content  or  use  of  water  treated  by  home  water 
softeners  compared  with  water  of  low  sodium  con- 
tent. The  removal  of  calcium  from  the  drinking 
water  also  has  health  implications  in  view  of  the 
incidence  of  osteoporosis  in  subjects  with  dietary 
calcium  deficiency,  and  the  fact  that  increased 
calcium  intake  has  been  shown  to  lower  blood 
pressure.  Studies  have  also  found  a  significantly 
lower  myocardial  magnesium  concentration  and 
higher  mortality  from  sudden  death  in  residents  of 
soft  water  areas  compared  to  those  from  hard 
water  areas,  which  indicates  that  removal  of  mag- 
nesium by  water  softener  treatment  may  have  im- 
portant nutritional  consequences.  As  more  empha- 
sis is  being  placed  on  water  quality  in  patients  on 
restricted  sodium  intake,  recommendations  are  pre- 
sented for  avoiding  the  high  sodium  in  water 
caused  by  the  use  of  cation  exchange  softeners. 
These  include  plumbing  modifications  which  will 
bypass  the  cooking  and  drinking  water  supply  to 
the  kitchen  prior  to  softening,  or  attaching  the 
water  softener  to  the  hot  water  supply  only,  so 
that  cold  water  used  for  cooking  and  drinking  will 
bypass  the  softener.  The  use  of  substitute  bottled 
water  and  soft  drinks  for  cooking  and  drinking  is 
also  discussed.  (Author's  abstract) 
W89-03060 


UTILIZATION  OF  BIOLOGICAL  METHODS 
IN  GROUNDWATER  TREATMENT, 

Kuopio  Water  District  Office  (Finland). 

E.  Malkki. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p  129-132,  1988.  3  ref. 

Descriptors:  'Groundwater,  'Water  treatment, 
'Biological  treatment,  Iron,  Manganese,  Nitrate, 
Nitrogen  removal. 

Biological  water  treatment  has  been  used  for  more 
than  a  century.  The  processes  involved,  however, 
have  not  been  optimally  utilized,  since  knowledge 
about  their  character  and  significance  has  been 
insufficient.  As  conventional  water  purification 
techniques  developed,  the  use  of  biological  proc- 
esses remained  in  the  background  until  a  few  dec- 
ades ago.  However,  at  the  moment  several  biologi- 
cal treatment  methods  are  in  use  to  remove  iron 
and  manganese  from  groundwater,  and  the  future 
looks  promising.  The  same  methods  can  be  used  to 
improve  numerous  other  water  quality  parameters, 
e.g.  to  oxidize  reduced  nitrogen  compounds  into 
nitrates.  Biological  removal  of  nitrate,  too,  will  be 
a  future  water  treatment  method.  (Author's  ab- 
stract) 
W89-03088 


TREATMENT     OF    GROUNDWATER     WrTH 
SLOW  SAND  FILTRATION, 

National  Board  of  Waters,  Helsinki  (Finland). 
T.  Hatva. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  3,  p  141-147,   1988.  2  fig,  3  tab,  17  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


Descriptors:  *Biofiltration,  'Groundwater,  *Water 
treatment,  *Sand  filters,  'Biological  treatment, 
Iron,  Manganese,  Ammonium,  Pilot  plants. 

The  purification  process  and  techniques  of  the 
slow  sand  filtration  method  for  treatment  of 
groundwater  was  studied  on  the  basis  of  pilot  plant 
and  full  scale  tests  and  studies  of  waterworks,  to 
obtain  guidelines  for  construction  and  mainte- 
nance. The  purification  process  consists  in  general 
of  two  principal  phases,  i.e.  pre-treatment  and  slow 
sand  filtration.  Both  are  biological  filters.  The  main 
purpose  of  the  pre-treatment  is  to  reduce  the  iron 
content  of  raw  water,  in  order  to  slow  down  the 
clogging  of  the  slow  sand  filters.  Different  types  of 
biofilters  have  proved  very  effective  in  the  pre- 
treatment  phase,  with  reduction  of  total  iron  from 
50%  to  over  80%.  During  the  treatment,  the  oxi- 
dation reduction  conditions  gradually  change,  be- 
coming suitable  for  chemical  and  biological  pre- 
cipitation of  iron,  manganese  and  for  oxidation  of 
ammonium.  Suitable  environmental  conditions  are 
crucial  in  the  oxidation  of  manganese  and  ammoni- 
um which,  according  to  these  studies,  mainly 
occurs  at  the  end  of  the  process.  Low  water  tem- 
perature in  winter  does  not  seen  to  prevent  the 
biological  activities  connected  with  the  removal  of 
iron,  manganese  and  ammonium,  the  chief  proper- 
ties necessitating  treatment  of  groundwater  in  Fin- 
land. (Author's  abstract) 
W89-03090 


VYREDOX  AND  NITREDOX  METHODS  OF  IN 
SITU  TREATMENT  OF  GROUNDWATER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

C.  Braester,  and  R.  Martinell. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p   149-163,   1988.  9  fig,  3  tab,   5  ref. 

Descriptors:  'Groundwater,  'Water  treatment, 
•Biological  treatment,  'Oxidation  process, 
'Wastewater  treatment,  'Biological  wastewater 
treatment,  Vyredox  method,  Nitredox  method, 
Iron,  Manganese,  Nitrates,  Nitrites,  Hydrocarbons, 
Injection  wells. 

During  the  past  two  decades,  alternatives  to  the 
traditional  method  of  treating  groundwater  in  fil- 
ters have  been  developed.  The  most  common 
problem  regarding  groundwater  is  the  high  con- 
tent of  iron  and  manganese,  which  can  be  reduced 
by  the  VYREDOX  method.  In  some  areas  there 
are  also  severe  problems  with  pollution  by  hydro- 
carbons and  nitrate.  A  modification  of  the  VYRE- 
DOX method,  known  as  the  NITREDOX  method, 
can  be  used  for  hydrocarbon  and  nitrate  treatment. 
In  both  methods  water  from  a  chemical  or  biologi- 
cal treatment  plant  is  introduced  into  the  aquifer 
using  injection  wells.  The  chemistry  of  the  ground- 
water is  thus  modified.  The  VYREDOX  idea  is  to 
compensate  for  the  lack  of  oxygen  in  groundwater 
rich  in  iron  and  manganese,  and  thus  to  turn  the 
balance  of  the  chemical  system  in  the  aquifer 
toward  the  oxidative  side.  Today  there  are  more 
than  a  hundred  VYREDOX  plants  in  more  than 
ten  countries.  NITREDOX  is  an  in-situ  denitrifica- 
tion  method  which,  with  the  help  of  naturally- 
existing  microorganisms,  reduces  nitrate  and  nitrite 
to  an  acceptable  level.  Today  there  are  several 
NITREDOX  plants  on  line  and,  due  to  severe 
nitrate  and  nitrite  pollution  problems,  it  appears 
there  will  be  an  important  need  for  this  method  in 
the  future.  Problems  that  have  occurred  in  connec- 
tion with  these  methods  are  of  the  following  kinds: 
(A)  Unsatisfactory  dimensioning  and  construction 
of  wells;  (B)  shortage  of  injection  water;  (C)  mis- 
takes in  plant  operation;  and  (D)  Imperfect  loca- 
tion of  injection  wells.  These  problems  have  been 
eliminated  without  any  extensive  repercussions. 
(See  also  W89-03092)  (Sand-PTT) 
W89-03091 


MODELLING  OF  FLOW  AND  TRANSPORT 
PROCESSES  IN  VYREDOX  AND  NITREDOX 
SUBSURFACE  TREATMENT  PLANTS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

C.  Braester,  and  R.  Martinell. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p  165-172,  1988.  2  ref. 

Descriptors:  'Groundwater,  'Water  treatment, 
•Biological  treatment,  'Oxidation  process,  Vyre- 


dox method,  Nitredox  method,  Iron,  Manganese, 
Nitrates,  Nitrites,  Injection  wells,  Model  studies. 

Vyredox  plants  are  designed  for  in  situ  removal  of 
iron  and/or  manganese,  while  Nitredox  plants  are 
designed  for  in  situ  removal  of  nitrates  and  nitrites. 
Both  methods  make  use  of  bacteriological  process- 
es. A  typical  unit  of  a  Vyredox  plant  comprises 
several  injection  wells,  through  which  degassed 
aerated  water  is  injected  into  the  aquifer  and  a 
pumping  well  through  which  water,  partly  free  of 
iron  or  manganese,  is  abstracted.  A  typical  Nitre- 
dox plant  comprises  a  number  of  injection-pump- 
ing wells  located  on  the  circumference  of  two 
concentric  circles  and  a  pumping  well  in  the  center 
through  which  water,  partly  free  of  nitrates  and 
iron  and/or  manganese,  is  produced.  Water  with 
the  carbon  nutrient  is  injected  through  the  wells 
located  on  the  outer  circle,  while  the  wells  located 
on  the  inner  circle  play  the  role  of  the  Vyredox 
injection  wells.  The  Nitredox  process  is  associated 
with  the  formation  of  nitrogen,  which  is  removed 
through  the  wells  located  on  the  inner  circle.  Vyr- 
edox and  Nitredox  processes  include  flow  phenom- 
ena, transport,  chemical  reactions  and  bacteriologi- 
cal processes.  These  phenomena  are  described  and 
formulated  mathematically  as  a  first  step  in  the 
mathematical  modeling  of  such  processes.  (See  also 
W89-03091)  (Author's  abstract) 
W89-03092 


BIOTECHNOLOGY  FOR  MANGANESE  RE- 
MOVAL FROM  GROUNDWATER, 

Research  and  Design  Inst,  of  Public  Works  and 

Utilities,  Sofia  (Bulgaria). 

T.  Peitchev,  and  V.  Semov. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p   173-178,   1988.   1  fig,   1  tab,  7  ref. 

Descriptors:  'Groundwater,  'Water  treatment, 
'Biological  treatment,  'Manganese,  Terrace 
waters,  Bacteria,  Oxygen,  Sand  filters. 

This  paper  presents  the  results  of  investigations 
into  the  purification  of  river  terrace  groundwaters 
containing  manganese  up  to  3  mg/1.  If  manganese 
is  present  in  the  terrace  waters,  it  is  always  accom- 
panied by  manganese  oxidizing  bacteria.  Based  on 
this,  a  process  was  developed  for  the  biological 
removal  of  manganese  without  the  use  of  chemical 
reagents.  This  biomanganese  process  has  a  high 
efficiency  and  reliability  under  the  following  con- 
ditions: (1)  the  raw  water  must  contain  manganese- 
oxidizing  bacteria;  (2)  the  water  must  contain  a 
sufficient  quantity  of  dissolved  oxygen  and  nutrient 
elements;  (3)  the  water  must  be  filtered  through 
manganese-covered  'black  sand';  (4)  filter  flushing 
must  be  carried  out  with  water  which  does  not 
contain  bactericidal  substances;  (5)  the  flushing 
wastewater  must  be  settled  first,  and  then  recycled 
for  repeated  flushing;  and  (6)  filter  loading  with 
divalent  manganese  ion  must  not  reach  the  oxida- 
tion-capacity limit  of  the  filter.  The  technology 
was  implemented  under  operational  conditions  in 
1982,  and  has  given  stable  treatment  to  date.  (Sand- 
PTT) 
W89-03093 


BIOLOGICAL  TREATMENT  OF  GROUND- 
WATER IN  BASINS  WITH  FLOATING  FIL- 
TERS: I.  TEST  ARRANGEMENTS  AND  GEN- 
ERAL RESULTS, 

Kuopio  Water  District  Office  (Finland). 

E.  Malkki. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p   179-184,   1988.  2  fig,   1  tab,  5  ref 

Descriptors:  'Groundwater,  'Water  treatment  fa- 
cilities, 'Water  treatment,  'Biological  treatment, 
♦Filtration,  Iron,  Manganese,  Floating  filters,  Sand 
filter. 

This  study  describes  the  biological  treatment  of 
groundwater,  in  particular  the  removal  of  iron  and 
manganese  in  basins  primarily  equipped  with  float- 
ing coarse-grained  filters  that  constitute  the  pre- 
treatment  unit.  In  this  unit,  which  complements  the 
sand  filter  and  is  actually  the  principal  treatment 
unit,  water  flows  recurrently  through  the  floating 
filter  and  through  the  boundary  surface  between 
air  and  water.  This  promotes  chemical  oxidation, 


creates  favorable  conditions  for  biological  activity 
and  accelerates  the  sedimentation  of  the  precipitate 
on  the  bottom  of  the  basins.  In  the  pre-treatment 
unit  the  precipitation  process  for  iron  in  the  differ- 
ent test  plants  started  effectively  within  1  to  5 
months,  with  an  82-95%  reduction  of  iron;  0-83% 
of  the  manganese  was  reduced,  but  at  some  of  the 
plants  this  time  was  insufficient  to  start  the  precipi- 
tation process.  After  the  sand  filtration  unit  iron 
was  almost  totally  removed  and  at  three  test  plants 
the  manganese  reduction  was  at  least  80%.  The 
groundwater  treatment  result  is  influenced  in  a 
decisive  way  by  technical  arrangements  and  the 
physicochemical  and  microbiological  quality  of  the 
raw  water.  (See  also  W89-03095)  (Author's  ab- 
stract) 
W89-03094 


BIOLOGICAL  GROUNDWATER  DENITRD7I- 
CATION:  LABORATORY  STUDIES, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
M.  I.  M.  Soares,  S.  Belkin,  and  A.  Abeliovich. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  3,  p  189-195,  1988.  6  fig,  1  tab,  10  ref. 
National  Council  for  Research  and  Development, 
Israel,  Grant  No.  WT  573/369  and  European  Eco- 
nomic Community  Grant  No.  2637186. 

Descriptors:  'Groundwater,  'Water  treatment, 
'Biological  treatment,  'Groundwater  pollution, 
'Denitrification,  Sand  column,  Nitrates. 

Laboratory  denitrification  studies  were  conducted 
in  a  sand  column  using  sucrose  as  a  biodegradable 
carbon  source.  The  denitrification  capacity  of  the 
system  was  followed  for  more  than  a  year.  Column 
efficiency  was  dependent  on  the  flow  rate  and  on 
the  carbon  to  nitrogen  ratio  in  the  treated  water. 
After  a  few  months  of  operation,  visible  accumula- 
tion of  gas  in  the  active  zone  was  accompanied  by 
a  marked  decrease  in  column  permeability. 
Vacuum  treatment  restored  permeability  to  its 
original  level;  only  partial  recovery  was  achieved 
by  simply  allowing  the  slow  natural  release  of  gas. 
Under  the  conditions  tested,  clogging  may  have 
resulted  from  the  accumulation  of  microbiological- 
ly  produced  gas.  (Author's  abstract) 
W89-03096 


EXTENDED  PERIOD  SIMULATION  OF 
WATER  SYSTEMS  -  DIRECT  SOLUTION, 

Visvesvaraya    Regional    Coll.     of    Engineering, 

Nagpur  (India).  Dept.  of  Civil  Engineering. 

P.  R.  Bhave. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1146-1159,  October 

1988.  3  fig,  10  tab,  append. 

Descriptors:  'Water  distribution,  'Mathematical 
models,  'Systems  analysis,  'Model  studies,  Flow 
rates,  Extended  period  simulation,  Dynamic  analy- 
sis, Comuter  programs. 

Extended  period  simulation  or  dynamic  analysis  of 
water  distributions  systems  helps  in  their  proper 
operation  by  checking  whether  the  flow  rates  are 
maintained  at  adequate  pressures  at  all  nodes  and 
whether  the  storage  properly  balances  the  supply 
and  distribution.  A  direct  procedure  is  developed 
and  illustrated  for  such  dynamic  analysis.  The  pro- 
cedure can  be  applied  to  formulate  discharge  in 
pipe-,  change  in  discharge-,  or  head  at  node  equa- 
tions and  therefore  dynamic  analysis  can  be  direct- 
ly obtained  by  the  usual  linear  theory,  or  by  the 
Newton-Raphson  of  Hardy  Cross  methods  of  static 
network  analysis.  The  available  computer  pro- 
grams based  on  any  of  these  methods  can  be  used, 
with  minor  modifications,  for  carrying  out  dynam- 
ic analysis  of  water-distribution  systems.  (Author's 
abstract) 
W89-03106 


SEQUESTRATION    OF    IRON    IN    GROUND- 
WATER BY  POLYPHOSPHATES, 

Space  Command,  Peterson  AFB,  CO. 

K.  G.  Klueh,  and  R.  B.  Robinson. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1192-1199,  October 
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1988.  4  fig,  6  ref. 

Descriptors:  'Iron,  'Water  treatment,  Iron  seques- 
tration, Polyphosphates,  Chemical  treatment. 

For  small  communities,  iron  removal  from  ground- 
water supplies  by  conventional  methods  is  some- 
times cost  prohibitive.  An  experimental  investiga- 
tion was  conducted  to  determine  the  effectiveness 
of  sequestering  this  iron  by  polyphosphate  addition 
while  providing  the  necessary  disinfection  through 
chlorine  addition.  Iron  sequestration  by  polyphos- 
phate was  found  favorable  to  no  iron  treatment. 
The  presence  of  calcium  in  the  groundwater 
models  inhibited  treatment  effectiveness.  The  poly- 
phosphate sequestrant  should  be  added  to  the 
groundwater  before  the  addition  of  chlorine  but 
simultaneous  addition  was  nearly  as  successful. 
The  commercial  polyphosphates  analyzed  were 
not  found  to  depolymerize  significantly  at  18  C 
during  typical  drinking  water  supply  storage  time 
periods.  Treatment  was  better  with  the  polyphos- 
phate product  containing  a  higher  percentage  of 
polyphosphate  product  containing  a  higher  per- 
centage of  polyphosphate  relative  to  total  phos- 
phorus. Ultrafiltration  results  suggest  that  much  if 
not  all  the  sequestered  iron  is  in  colloidal  or  poly- 
meric form.  (Author's  abstract) 
W89-03109 


KINETICS  OF  LOW  SOLIDS  BIO-DENITRIFI- 
CATION  OF  WATER  SUPPLIES, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

Y.  W.  Lee,  and  M.  F.  Dahab. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  10,  p  1857-1861,  October 
1988.  7  fig,  1  tab,  20  ref. 

Descriptors:  'Kinetics,  'Denitrification,  'Water 
treatment,  'Model  studies,  Groundwater  pollution, 
'Mathematical  models,   Packed  beds,   Substrates. 

The  potential  of  biological  denitrification  using 
packed-bed  reactors  for  nitrate  removal  from  con- 
taminated potential  drinking  water  supplies  with 
high  nitrate  concentrations  was  investigated.  Based 
on  experiment  results,  a  simplified  kinetic  model 
can  be  used  to  approximate  the  substrate  utilization 
rate  in  attached  biofilms  for  low  solids  denitrifica- 
tion systems.  This  conclusion  is  based  on  the  as- 
sumption that  the  biofilm  is  fully  penetrable  by  the 
substrate  and  that  mixing  or  intimate  contact  is 
provided  between  the  biofilm  and  the  substrate  in 
the  bulk  solution.  Data  collected  in  batch  denitrifi- 
cation experiments  using  both  suspended  and  at- 
tached biomass  agreed  with  the  proposed  relation- 
ship. However,  it  seems  that  the  biofilm  was  prob- 
ably less  than  fully  penetrable.  Based  on  solids 
accumulation  data,  the  primary  workhorses  of 
static-bed  reactors  seem  to  be  the  free  biomass 
suspended  in  the  medium  matrix.  (Vernooy-PTT) 
W89-03166 


IN  VITRO  GENOTOXICITY  OF  CHLORINAT- 
ED DRINKING  WATER  PROCESSED  FROM 
HUMUS-RICH  SURFACE  WATER, 

National   Public   Health   Inst.,   Kuopio  (Finland). 
Dept.  of  Environmental  Hygiene  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03202 


GEOMEMBRANE  LINER  REDUCES  LEAK- 
AGE IN  UNDERGROUND  RESERVOIR, 

Cincinnati  Water  Works,  OH. 

P.  Tomes,  G.  Fisher,  and  W.  Way. 

Public  Works  PUWOAH,  Vol.  119,  No.  10,  p  115- 

116,  September  1988. 

Descriptors:  'Underground  structures,  'Reser- 
voirs, 'Reservoir  linings,  'Geomembrane,  'Sea- 
lants, Leakage,  Water  storage,  Underground  stor- 
age, Cincinnati,  Ohio,  Cost  analysis. 

The  problem  of  the  leakage  of  underground  struc- 
tures is  discussed  with  regard  to  the  Eden  Park 
Reservoir  located  in  Cincinnati,  Ohio.  Over  a  20- 
year  period,  the  water  works  department  attempt- 
ed to  apply  new  technologies  in  an  effort  to  curb 
the  leak  loss  rate,  while  at  the  same  time  keeping 


an  important  finished  water  storage  facility  in  serv- 
ice. The  solution  came  in  the  form  of  lining  the 
reservoir  with  a  flexible  geomembrane.  Three  seal- 
ing alternatives  were  examined:  (1)  a  concrete 
overlay;  (2)  an  adhered  membrane  applied  as  a 
liquid;  and  (3)  a  loose-laid  geomembrane  system. 
The  geomembrane  material  was  chosen,  in  part, 
because  of  its  documented  resistance  to  moisture 
and  oxidation  and  its  ability  to  remain  flexible  over 
a  wide  range  of  temperature.  Because  there  was 
concern  for  the  types  of  solvents  used  in  the  bond- 
ing agents  of  adhesives  used,  water  quality  tests 
were  performed.  Results  of  the  tests  showed  that 
organic  levels  varied  between  suppliers  but  when 
seam  samples  were  exposed  to  a  water  bath  ap- 
proximating the  seam-to-water  volume  ratio  ex- 
pected in  the  finished  reservoir,  the  concentrations 
measured  were  well  below  current  standards.  The 
specified  system  adapted  well  to  the  complex  and 
tedious  installation  requirements  and  ultimately 
yielded  a  successful  project.  Based  on  these  results, 
the  Cincinnati  Water  Works  is  proceeding  with 
plans  to  line  another  large  potable  water  storage 
facility  that  should  net  the  department  even  great- 
er savings.  (Miller-PTT) 
W89-03281 


HALAMINE  WATER  DISINFECTANTS, 

Auburn  Univ.,  AL.  Dept.  of  Chemistry. 
S.  D.  Worley,  and  D.  E.  Williams. 
CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  18,  No.  2,  p  133-175,  1988.  20  fig, 
14  tab,  142  ref.  U.S.  Army  Research  Medical  Re- 
search and  Development  Command  Contract 
DAMD17-82-C-2257. 

Descriptors:  'Water  treatment,  'Disinfectants, 
♦Halamines,  Potable  water,  Giardia,  Disinfection, 
Performance  evaluation,  Cooling  towers,  Air  con- 
ditioning, Swimming  pools. 

The  development  of  a  new  general  purpose  water 
disinfectant  is  discussed  with  particular  emphasis 
on  N-halamines.  An  N-halamine  can  be  defined  as 
a  compound  containing  one  or  more  nitrogen- 
halogen  covalent  bonds  which  liberates  positive 
halogen  in  water.  Several  new  organic  N-hala- 
mines which  have  excellent  potential  as  stable, 
broad-spectrum  water  biocides  are  discussed.  For 
long-term  disinfection  applications  for  which  sta- 
bility is  more  important  than  brief  contact  time  and 
noncorrosive  biocides  are  required  (cooling 
towers,  air  conditioning,  hot  tubs),  different  struc- 
tures of  N-halo  oxazolidinone  and  N,N'-dihaloimi- 
dazolidinone  (compounds  I)  disinfectants  show 
great  promise,  with  different  specific  applications 
for  the  different  compounds.  All  of  the  new  com- 
pounds are  effective  against  Giardia  lamblia  and 
thus  may  be  useful  for  disinfection  of  potable  water 
in  remote  locations  such  as  campgrounds.  Howev- 
er, additional  toxicity  data  on  the  new  compounds 
are  required  before  their  commercial  potential  can 
be  realized.  (Miller-PTT) 
W89-03285 


CONCENTRATION  OF  MYCOBACTERIUM 
AVIUM  BY  HOSPITAL  HOT  WATER  SYS- 
TEMS, 

Harvard  Medical  School,  Boston,  MA.  Dept.  of 

Anaesthesia. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03304 


SEWAGE  HARDNESS  AND  MORTALITY 
FROM  CANCER  AND  CARDIOVASCULAR 
DISEASE, 

Morehouse  School  of  Medicine,  Atlanta,  GA. 
Dept.  of  Community  Health/Preventive  Medicine. 
For  primary  bibliographic  entry  see  Field  5D. 
W  89-03  309 


DEGRADATION  OF  BROMOFORM  AND 
CHLORODIBROMOMETHANE  IN  A  CATA- 
LYZED H2-WATER  SYSTEM, 

Harbor    Branch   Oceanographic    Institution,    Inc., 

Fort  Pierce,  FL. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03311 


TREATMENT  OF  POTABLE  WATER  FROM 
SEOUL,  KOREA  BY  FLOTATION,  FILTRA- 
TION AND  ADSORPTION, 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-200530. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  LIR/03-85/123,  March 
1985.  23p,  1  fig,  4  tab,  14  ref,  append.  Krofta 
Engineering  Corp.  Grant  J8503-42. 

Descriptors:  'Water  treatment,  'Potable  water, 
'Seoul,  'Flotation,  'Filtration,  'Adsorption, 
'Korea,  Sandfloat,  Chemical  treatment,  Turbidity, 
Alum,  Sodium  aluminate,  Granular  activated 
carbon,  Chemical  oxygen  demand,  Biological 
oxygen  demand,  Organic  compounds. 

An  innovative  Sandfloat  process  system  consisting 
of  chemical  feeding,  dissolved  air  flotation,  filtra- 
tion and  disinfection  has  been  demonstrated  to  be 
feasible  for  potable  water  treatment  in  Korea  by 
laboratory  bench-scale  tests.  Higher  than  90%  of 
turbidity  removal  can  be  easily  achieved  when 
alum,  sodium  aluminate  and  anionic  polyelectro- 
lyte  are  used  as  the  coagulants.  The  backwash 
wastewater  is  recycled  to  the  intake  unit;  thus  the 
entire  system  produces  no  wastewater  except  the 
highly  concentrated  scum  from  the  top  of  the 
flotation  unit.  The  Sandfloat  effluent  meets  the 
U.S.  EPA  Drinking  Water  Standards  on  pH,  tur- 
bidity, color,  total  coliform,  and  heavy  metals. 
Additional  treatments  by  granular  activated  carbon 
and  chlorination  guarantee  satisfactory  removal  of 
residual  COD,  BOD,  THM  formation  potential, 
foaming  agent  and  bacteria.  Both  the  capital  and 
annual  operation  and  maintenance  costs  of  the 
newly  developed  Sandfloat-GAC  process  system 
are  much  lower  than  that  of  a  conventional  water 
purification  system  consisting  of  chemical  feeding, 
rapid  mixing,  flocculation,  sedimentation,  gravity 
filtration,  granular  activated  carbon,  and  disinfec- 
tion. The  new  system  is  small  and  compact,  and  is 
particularly  useful  for  treatment  plants  with  limited 
land  space.  Recycling  of  filter  backwash 
wastewater  for  reproduction  of  drinking  water  is  a 
very  promising  approach  for  pollution  control  and 
water  conservation.  (Author's  abstract) 
W89-03319 
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PATAPSCO  WASTEWATER  TREATMENT 
PLANT  TOXICITY  REDUCTION  EVALUA- 
TION, 

Engineering-Science,  Fairfax,  VA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02300 


MONITORING,  RESEARCH,  AND  MANAGE- 
MENT: INTEGRATION  FOR  DECISIONMAK- 
ING IN  COASTAL  MARINE  ENVIRONMENTS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02323 


IMPLICATIONS  OF  THE  CLEAN  WATER  ACT 
AND  SAFE  DRINKING  WATER  ACT  LEGISLA- 
TION FOR  SOUTHWESTERN  INDIAN 
TRIBES:  WATER-QUALITY  MANAGEMENT 
AND  INDIAN  SELF  DETERMINATION, 
Bureau  of  Indian  Affairs,  Albuquerque,  NM.  Albu- 
querque Area  Office. 
J.  G.  Wells. 

IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  31- 
44. 

Descriptors:  'Indian  tribes,  'Water  rights,  'Water 
quality,  'Water  supply  systems,  'Water  law, 
'Clean  Water  Act,  'Safe  Drinking  Water  Act, 
Aquifers,  Water  resources  development,  Political 
aspects,  Groundwater. 

The  concepts  of  Indian  water-quality  management 
include  the  identification  of  ground  and  surface 
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water  sources,  the  measurement  and  recording  of 
water-quality  information,  establishment  of  water- 
quality  standards,  issuance  of  permits  to  control 
water  uses  and  quantity  and  quality,  development 
of  water  codes,  the  creation  of  an  Indian  water 
management  agency  to  administer  codes  and  par- 
ticipate in  their  enforcement,  an''  also  funding  and 
assistance  sources  including  trib_  Federal,  State, 
and  local  sources.  The  Clean  Water  Act  and  Safe 
Drinking  Water  Act  amendments  have  created  an 
avenue  whereby  recognized  Indian  tribes  can  par- 
ticipate in  their  own  water  management  thus 
achieving  some  self-determination.  But  the  Acts  do 
not  recognize  the  variety  of  Indian  nations  and 
unique  governmental  structures  that  are  different 
from  most  state  governments.  The  EPA  is  recog- 
nizing these  tribal  issues  now  and  developing  regu- 
lations which  provide  some  flexibility  for  the  tribal 
programs.  Strategies  have  been  developed  by  the 
EPA  and  are  recognized  as  the  CWA  and  SDWA 
regulations  are  published.  Strategies  have  also  been 
developed  by  the  Indian  Health  Service  and 
Bureau  of  Indian  Affairs  whose  trust  responsibil- 
ities have  included  data  gathering  and  data  man- 
agement for  a  wide  variety  of  water-quality  issues 
and  by  other  government  agencies  in  their  willing- 
ness to  share  data  and  technical  expertise.  The  new 
regulations,  Federal  funding  and  assistance,  state 
and  local  assistance,  and  the  tribes'  developed 
water  management  programs  (perhaps  with  an 
Indian  water  management  agency)  will  result  in 
the  eventual  tribal  self-determination  of  their  water 
management  programs.  (See  also  W89-02331)  (Al- 
exander-PTT) 
W89-02334 


IMPACTS  OF  RECHARGE  LEGISLATION  ON 
GROUNDWATER  MANAGEMENT  IN  ARIZO- 
NA, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-02336 


DRY  WELLS  -  SOLUTION  OR  POLLUTION: 
AN  ARIZONA  STATUS  REPORT, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02338 


IMPACT  OF  THE  NEWPORT-INGLEWOOD 
STRUCTURAL  ZONE  ON  HYDROGEOLOGIC 
MITIGATION  EFFORTS:  LOS  ANGELES 
BASIN,  CALIFORNIA, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02342 


ROLE  OF  AQUIFER  TESTING  IN  DESIGN  OF 
CONSTANT-HEAD  EXTRACTION  SYSTEMS, 

Pacific  Environmental  Group,  Inc.,  Santa  Clara, 

CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02346 


IN-SITU  HYDROCARBON  EXTRACTION,  A 
CASE  STUDY, 

Converse   Environmental   Consultants   California, 

Pasadena. 

E.  W.  Fall,  and  W.  E.  Pickens. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.     National 

Water  Well  Association,  Dublin,  OH.  1988.  p  415- 

437,  10  fig,  4  ref. 

Descriptors:  "In  situ  extraction,  'Hydrocarbons, 
•Cleanup,  *Water  pollution  treatment,  'Gasoline, 
'Groundwater  pollution,  Groundwater  monitor- 
ing, Design  criteria,  Design  standards,  Infiltration, 
Organic  compounds,  Biodegradation. 

Vacuum  extraction  technology  is  being  used  suc- 
cessfully to  strip  hydrocarbon  contaminants  from 
vadose  zone  soils  at  the  site  of  an  underground 
gasoline  spill  in  Burbank,  California.  System  design 
employs  several  vacuum  extraction  wells  and  pe- 
rimeter air  infiltration  wells  to  stimulate  subsurface 
air  flow  and  volatilize  hydrocarbon  contaminants. 
Aboveground  treatment  equipment,  consisting  of  a 


thermal  combustor  and  catalytic  oxidizer,  converts 
recovered  vapors  to  non-hazardous  substances. 
System  operation  has  progressed  daily  since  June 
1987.  Monitoring  of  flow  rate  and  contaminant 
concentrations  in  the  vacuum  line  indicates  that 
approximately  1600  gallons  were  recovered  during 
the  first  221  hours  of  operation.  Additional  moni- 
toring data  from  30  soil-gas  piezometers  confirms 
that  in-situ  hydrocarbon  concentrations  are  declin- 
ing. Reduced  oxygen  levels  and  elevated  concen- 
trations of  carbon  dioxide  in  soil-gas  samples  sug- 
gest that  subsurface  air  flow  is  promoting  bacterial 
growth  in  soils  further  accelerating  site  cleanup. 
To  date  system  performance  has  met  or  exceeded 
design  estimates.  Current  projection  is  that  full  site 
mitigation  may  be  accomplished  within  one  year. 
(See  also  W89-02331)  (Author's  abstract) 
W89-02354 


PERMEABLE  BARRIERS:  A  NEW  ALTERNA- 
TIVE FOR  TREATMENT  OF  CONTAMINATED 
GROUND  WATERS, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 

Engineering. 

B.  M.  Thomson,  and  S.  P.  Shelton. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.     National 

Water  Well  Association,  Dublin,  OH.  1988.  p  441- 

453,  4  fig,  2  tab,  14  ref. 

Descriptors:  'Water  pollution  treatment,  'Permea- 
ble barriers,  'Membrane  processes,  'Groundwater 
pollution,  Groundwater  monitoring,  Biodegrada- 
tion. 

Management  of  groundwater  contamination  prob- 
lems have  two  fundamental  objectives.  First  is 
containment  of  the  pollutants.  Conventional  con- 
tainment technology  is  based  on  the  use  of  either 
physical  barriers  or  hydraulic  containment  using 
well  systems  to  limit  contaminant  migration.  The 
second  objective  is  removal  or  destruction  of  the 
contaminant  and  restoration  of  groundwater  qual- 
ity. Current  treatment  technologies  for  polluted 
groundwater  are  limited  to  treatment  of  the  water 
at  the  surface,  followed  by  reinjection  or  surface 
disposal.  In-place  biodegradation  methods  appear 
promising  for  some  organic  contaminants,  howev- 
er, these  methods  are  still  experimental.  A  pro- 
posed method  is  proposed  which  involves  develop- 
ment of  barriers  which  are  permeable  to  ground- 
water but  limit  contaminant  migration.  These  bar- 
riers achieve  the  dual  goals  of  containment  and 
treatment  of  the  contaminated  groundwater.  Two 
general  types  of  barriers  are  possible.  First,  in 
shallow  aquifers  trench-based  barriers  may  be  con- 
structed in  the  flow  path  of  the  contaminated 
groundwater.  Media  placed  in  the  trench  might 
include  adsorbents,  ion  exchange  materials,  or  mi- 
crobial growth  media  to  enhance  pollutant  degra- 
dation. Well-based  barriers  would  be  used  in 
deeper  systems  and  would  consist  of  injection 
wells  in  which  the  chemical  characteristics  but  not 
the  hydraulic  characteristics  of  the  aquifer  were 
altered.  An  example  might  be  injection  of  microbi- 
al growth  media  to  enhance  biodegradation.  De- 
velopment of  the  trench-based  barrier  concept  is 
discussed.  Examples  are  presented  of  active  and 
passive  containment  and  treatment  alternatives. 
(See  also  W89-02331)  (Author's  abstract) 
W89-02355 


USE  OF  WELL  PACKERS  TO  CONTROL  TCE 
AND  PCE  CONTAMINANTS, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
G.  Coufal,  R.  Nagel,  and  P.  Rogalsky. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1988.  p  455- 
477,  9  fig,  4  tab,  5  ref. 

Descriptors:  'California,  'Water  pollution  treat- 
ment, 'Well  packers,  'Los  Angeles,  'Chlorinated 
hydrocarbons,  'Drinking  water,  'Groundwater 
pollution,  Groundwater  monitoring,  Organic  com- 
pounds, Hydrocarbons,  Aquifers,  Path  of  pollut- 
ants. 

Organic  contaminants  were  discovered  in  Los  An- 
geles' wells  in  early  1980.  Since  that  time,  trichlor- 
oethylene      (TCE)      and/or     tetrachloroethylene 


(PCE)  contaminants  have  been  found  in  39  of  Los 
Angeles'  75  production  wells  in  concentrations 
greater  than  limits  set  by  the  California  State  De- 
partment of  Health  Services.  About  10  of  the  39 
wells  can  be  used  by  blending  water  containing 
little  or  no  TCE  and/or  PCE.  The  remaining  wells 
have  been  placed  out  of  service.  Options  consid- 
ered in  order  to  place  these  wells  back  in  service 
included  treatment  of  the  contaminated  water  and 
pumping  from  the  lower  portion  of  the  aquifer. 
The  second  option  is  discussed.  After  previous 
tests  indicated  that  the  highest  concentrations  of 
TCE  and  PCE  were  restricted  to  the  upper  portion 
of  the  aquifer,  well  packers  were  installed  in  a  zone 
of  low  permeability  in  14  wells  in  the  North  Holly- 
wood area  of  the  San  Fernando  Valley  in  an 
attempt  to  restrict  the  vertical  movement  of 
groundwater  containing  high  levels  of  organic 
contaminants  (TCE  and  PCE)  from  the  upper  por- 
tion of  the  aquifer  to  the  lower  portion  of  the  well 
and  subsequent  pump  intake.  Results  varied  de- 
pending on  localized  conditions  at  each  well.  (See 
also  W89-02331)  (Author's  abstract) 
W89-02356 


DESIGN  AND  CONSTRUCTION  OF  A  SUB- 
SURFACE GASOLINE  RECOVERY  SYSTEM 
WESTMINSTER,  COLORADO, 

Chen  and  Associates,  Denver,  CO. 

D.  R.  Ganser,  and  R.  J.  Tocher. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.     National 

Water  Well  Association,  Dublin,  OH.  1988.  p  479- 

486,  4  fig. 

Descriptors:  'Colorado,  'Water  pollution  treat- 
ment, 'Gasoline,  'Groundwater  pollution,  'Moni- 
toring wells,  Organic  compounds,  Hydrocarbons, 
Hydraulic  conductivity,  Infiltration,  Design  stand- 
ards, Aquifers. 

The  loss  of  up  to  100,000  gallons  of  gasoline  from  a 
recently  constructed  fueling  system  at  the  West- 
minster Service  Center  was  discovered  in  the 
summer  of  1986.  Immediate  recovery  measures 
were  initiated  along  with  the  complete  delineation 
of  the  gasoline  plume  using  soil-gas  and  standard 
monitoring  well  techniques.  The  gasoline  plume 
was  found  to  be  floating  on  top  the  groundwater 
table  which  was  located  within  the  Denver  Forma- 
tion consisting  of  interbedded  claystones  and  sand- 
stones. Efficient  product  recovery  using  wells  was 
not  deemed  feasible  due  to  the  relatively  low  hy- 
draulic conductivity  of  the  Denver  Formation  and 
discontinuous  nature  of  the  sandstone  lenses.  As  a 
result  an  infiltration  or  interceptor  trench  was  in- 
stalled at  the  down  gradient  limit  of  the  gasoline 
plume  in  addition  to  recovery  wells  located  near 
the  source.  The  wells  were  designed  to  enhance 
product  recovery  during  the  early  stages  of  system 
operation.  The  recovery  system  consisted  of  a  total 
fluids  pumping  system  operated  by  compressed  air, 
an  above  groundwater  separator,  a  product  recov- 
ery tank  and  associated  controls  and  monitors.  The 
system  has  been  operated  for  approximately  1  year, 
recovering  nearly  30,000  gallons  of  product  which 
is  being  reused  by  the  City  of  Westminster.  (See 
also  W89-02331)  (Author's  abstract) 
W89-02357 


ADVANTAGES  OF  SUCTION  LDTr  HYDRO- 
CARBON RECOVERY  SYSTEMS:  APPLICA- 
TION AT  THREE  HYDROGEOLOGIC  ENVI- 
RONMENTS IN  CALIFORNIA, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 

E.  C.  Henry,  D.  Hayes,  E.  A.  Hodder,  and  S.  M. 

Testa. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.     National 

Water  Well  Association,  Dublin,  OH.  1988.  p  487- 

503,  8  fig. 

Descriptors:  'California,  'Water  pollution  treat- 
ment, 'Pumping,  'Suction  lift  recovery  systems, 
'Hydrocarbons,  'Organic  compounds,  'Ground- 
water pollution,  Wells,  Aquifers. 

Suction  lift  pumping  systems  have  been  used  suc- 
cessfully for  free  hydrocarbon  product  recovery 
from  shallow  water  tables  in  three  distinctly  differ- 
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ent  hydrogeologic  environments  in  California.  The 
one  similarity  of  the  sites  is  that  the  depth  to 
affected  groundwater  is  within  the  range  of  <  30 
feet  allowable  for  suction  lift  pumping.  Recovery 
wells  were  drilled  by  machine  and/or  hand  auger 
and  constructed  with  two  to  six  inch  diameter 
PVC  casing.  The  pumping  system  consisted  of 
pneumatically-driven,  double-diaphragm  suction- 
lift  pumps  manifolded  to  up  to  four  recovery  wells 
each.  Air  supply  for  pneumatic  pump  operation 
was  provided  by  existing  on-site  compressors  in 
each  case.  Sealed  well  heads  resulted  in  vacuum- 
enhanced  removal  of  product  from  the  formation. 
Discharge  from  individual  wells  averaged  from 
below  1  gpm  to  above  20  gpm  depending  upon 
aquifer  characteristics.  Discharge  could  be  con- 
trolled by  regulation  of  air  supply  to  the  pumps, 
variation  in  well-head  vacuum  and  valving  of 
pump  discharge.  Wastewater  discharge  was  han- 
dled by  existing  treatment  or  discharge  permits  or 
treated  with  GAC  prior  to  surface  water.  The 
systems  are  considered  practical  as  they  are  eco- 
nomical, built  with  existing  technology,  installed 
easily  and  efficiently,  and  require  relatively  low 
operation  and  maintenance.  A  principal  advantage 
is  the  wide  range  in  pumping  rates  available  such 
that  the  system  can  be  installed  with  minimal  test- 
ing of  aquifer  characteristics  with  subsequent  ad- 
justment to  the  optimum  rate  for  the  subject  for- 
mation. Other  advantages  include  ease  of  installa- 
tion of  additional  wells  and  safety  of  air-driven 
equipment  and  controls  at  petroleum-handling  fa- 
cilities. (See  also  W89-02331)  (Author's  abstract) 
W89-02358 


IN  SITU  AQUIFER  DENITRIFICATION:  RE- 
MEDIATION OF  AMMONIA  AND  NITRATE 
CONTAMINATED  SUBSURFACE  ENVIRON- 
MENTS, 

Groundwater  Technology,  Inc.,  Tempe,  AZ. 
S.  B.  Wilson,  A.  Levine,  and  J.  E.  Goetz. 
IN:   Proceedings  of  the  FOCUS  Conference  on 
Southwestern    Ground    Water    Issues.    National 
Water  Well  Association,  Dublin,  OH.  1988.  p  507- 
520,  5  fig,  1  tab,  4  ref. 

Descriptors:  'Ammonia,  'Nitrates,  'Denitrifica- 
tion,  'Fertilizers,  'Water  pollution  treatment,  'Ag- 
ricultural chemicals,  'Groundwater  pollution, 
'Biodegradation,  'Microbial  degradation,  'Eco- 
nomic aspects,  Performance  evaluation,  Drinking 
water,  Aquifers. 

The  amount  of  nitrogen  fertilizers  used  on  U.S. 
agricultural  land  has  increased  dramatically  in 
recent  decades  prompting  considerable  concern 
over  contamination  of  soils  and  groundwater  sup- 
plies by  elevated  ammonia  and  nitrate  concentra- 
tions. Recent  research  has  indicated  that  nitrate 
concentrations  in  drinking  water  in  excess  of  10 
mg/L  may  cause  methemoglobinemia  in  small  chil- 
dren. With  this  increasing  need  to  treat  ammonia 
and  nitrate  tainted  subsurface  environments  eco- 
nomically, attention  is  being  focused  on  in  situ 
microbial  denitrification  systems.  A  recent  ammo- 
nia contamination  of  groundwater  occurred  in  the 
Flood  Plain  Alluviums  of  the  Albuquerque-Belen 
Basin.  In  an  effort  to  design  a  cost  effective  on-site 
treatment,  the  feasibility  of  in  situ  bioreclamation 
was  studied  to  stimulate  microbial  denitrification. 
Results  of  a  complete  feasibility  and  optimization 
study  indicated  excellent  denitrification  in  sedi- 
ments and  groundwater  collected  from  the  site.  A 
decrease  in  ammonia  concentrations  from  170.0  to 
3.33  ppm  was  attained  in  1 1  days  time  in  laborato- 
ry studies.  A  full  scale  in  situ  treatment  was  de- 
signed for  installation.  Data  generated  during  the 
feasibility  and  optimization  study  are  presented  as 
well  as  a  general  presentation  of  in  situ  microbial 
denitrification  mechanisms.  Design  parameters  of 
the  full  scale  system  are  also  discussed.  (See  also 
W89-02331)  (Author's  abstract) 
W89-02359 


EFFECTS  OF  ACID  MINE  DRAINAGE  ON 
GROUNDWATER  QUALITY  AT  THE  LEVIA- 
THAN SULFUR  MINE,  ALPINE  COUNTY, 
CALIFORNIA, 

Groundwater  Technology,  Inc.,  Sacramento,  CA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-02363 


8TH  AESF/EPA  CONFERENCE  ON  POLLU- 
TION CONTROL  FOR  THE  METAL  FINISH- 
ING INDUSTRY. 

American  Electroplaters  and  Surface  Finishers  So- 
ciety, Orlando,  FL. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-208807. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA/600/9-87/012,  July  1987. 
302p.  Compiled  by  J.  Howard  Schumacher  and 
Roger  C.  Wilmoth. 

Descriptors:  'Conferences,  'Metal-finishing 
wastes,  'Water  pollution  control,  'Wastewater 
treatment,  'Waste  disposal,  'Water  pollution  pre- 
vention, Electroplating,  Standards,  Industrial 
wastewater,  Hazardous  materials,  Heavy  metals, 
Industrial  wastes. 

The  8th  Annual  AESF/EPA  Conference  and  Ex- 
hibit on  Pollution  Control  for  the  Metal  Finishing 
Industry  was  held  in  San  Diego,  California,  Febru- 
ary 9,  10  and  11,  1987.  The  primary  objective  of 
this  conference  was  to  continue  the  dialogue  estab- 
lished by  the  first  AESF/EPA  Conference  in  1987 
between  key  members  of  the  Agency  and  the  metal 
finishing  industry.  The  program  featured  key  EPA 
representatives  who  explained  and  discussed  regu- 
latory guidelines  in  detail;  in  addition,  leading  in- 
dustrial experts  discussed  industry's  efforts  to  ef- 
fectively address  the  ramifications  of  the  EPA 
regulations.  (See  W89-02393  thru  W89-02411)  (Au- 
thor's abstract) 
W89-02392 


HAZARDOUS  WASTE  RESEARCH  PERTAIN- 
ING TO  METAL  FTNISHING, 

Environmental     Protection    Agency,     Cincinnati, 

OH. 

C.  J.  Dial. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control   for  the  Metal  Finishing  Industry.  EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  1-12, 

2  tab,  15  ref. 

Descriptors:  'Hazardous  wastes,  'Metal-finishing 
wastes,  'Water  pollution  control,  'Waste  disposal, 
'Water  pollution  prevention,  Waste  management, 
Recycling,  Incineration,  Solidification,  Chemical 
treatment. 

The  U.S.  EPA  has  conducted  research  to  evaluate 
or  develop  metal  waste  control  techniques  for  a 
number  of  years.  A  brief  description  is  presented  of 
the  more  important  projects  that  have  been  con- 
ducted since  1978.  During  the  past  year,  work  has 
centered  on  the  performance  assessment  of  com- 
mercial facilities  treating  these  wastes  and  evalua- 
tion and  development  of  a  waste  reduction  audit 
procedure.  Preference  for  the  management  of  any 
waste  stream  is  represented  by  the  following  hier- 
archy: waste  elimination,  recycle,  reuse,  burn  as 
fuel,  incineration,  chemical/biological  detoxifica- 
tion, volume  reduction,  and  solidify  and  dispose. 
There  are  three  parts  to  current  research  efforts: 
(1)  field  performance  evaluations,  (2)  pilot  tests  at 
the  Test  and  Evaluation  Facility  in  Cincinnati,  and 
(3)  examination  of  ways  to  reduce  wastes.  Efforts 
are  designed  to  determine  acceptable  ways  to 
handle  or  treat  wastes  so  that  they  may  be  land 
disposed.  (See  also  W89-02392)  (Lantz-PTT) 
W89-02393 


HOW  CLEAN  IS  CLEAN.  (WHAT  CONSTI- 
TUTES THE  CLEAN  CLOSURE  OF  A  HAZ- 
ARDOUS WASTE  LAND  MANAGEMENT  FA- 
CILITY), 

HRP  Associates,  Inc.,  New  Britain,  CT. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-02399 


POLLUTION  CONTROL  USING  ROOM  TEM- 
PERATURE EVAPORATORS, 

Eastern  Plating,  Inc.,  Newport,  TN. 

R.  M.  Woods. 

IN:    8th    AESF/EPA    Conference   on    Pollution 

Control   for  the  Metal   Finishing   Industry.   EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  117- 

121. 


Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion control,  'Evaporators,  'Metal-finishing 
wastes,  'Temperature,  Industrial  wastewater, 
Chromium,  Nickel,  Heavy  metals,  Economic  as- 
pects, Closed  loop  systems,  Performance  evalua- 
tion, Sludge. 

Low-energy  room  temperature  evaporators  have 
been  added  to  five  large  automatic  nickel-chrome 
plating  machines  to  reclaim  plating  solutions  and 
to  reduce  loads  on  a  large  chemical  destruct 
system  and  lower  the  resulting  metal  hydroxide 
sludge.  Room  temperature  evaporators  offer  signif- 
icant advantages  over  high  temperature-vacuum 
evaporators  in  the  two  example  plants.  Much 
lower  capital  investment,  lower  operating  costs, 
lower  maintenance  costs,  and  high  reliability  are 
the  primary  factors  justifying  their  use.  The  effec- 
tiveness of  the  evaporative  systems  are  an  impor- 
tant step  toward  an  eventual  closed-loop  system. 
Electrolytes  include  nickel,  hex-chrome,  and  tri- 
chrome  solutions.  Plant  1  (3  plating  machines) 
averages  about  one-tenth  the  allowable  discharge 
to  the  public  sewer,  whereas  plant  2  (2  plating 
machine)  averages  about  one-fourth  to  one-half  the 
mandated  discharge  limits.  (See  also  W89-02392) 
(Lantz-PTT) 
W89-02400 


HOWARD  PLATING  CLEAN  UP  THEIR  ACT 
WITH  MAGNESIUM  HYDROXIDE, 

Howard  Plating  Industries,  Madison  Heights,  MI. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-02401 


WASTE  WATER  REDUCTION  IN  METAL  FAB- 
RICATIONS OPERATIONS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-02405 


ELECTROLYTIC   RECOVERY   THEORY,   AP- 
PLICATION, ADVANTAGES, 

Baker  Brothers/Systems,  Stoughton,  MA. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-02407 


ENVIRONMENTAL  AUDITING:  MANAGE- 
MENT'S KEY  TO  EFFECTIVE  ENVIRONMEN- 
TAL COMPLIANCE, 

Mabbett,  Capaccio  and  Associates,  Inc.,  Cam- 
bridge, MA. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-02409 


SUCCESSFUL  IN  HOUSE  RECOVERY  OF 
SOLVENT, 

Finish  Engineering  Co.,  Erie,  PA. 

D.  T.  Edinger. 

IN:    8th    AESF/EPA    Conference    on    Pollution 

Control   for  the  Metal   Finishing   Industry.   EPA 

Report  No.  EPA/600/9-87/012,  July  1987.  p  285- 

289. 

Descriptors:  'Waste  recovery,  'Wastewater  treat- 
ment, 'Solvents,  'Water  pollution  prevention,  Dis- 
tillation, Filtration,  Waste  disposal,  Decorating  in- 
dustry, Coatings,  Costs,  Case  studies,  Degreasers. 

True  solvent  reclamation  is  achieved  by  distilla- 
tion, not  just  by  mere  filtering.  Filtration  alone 
may  extend  a  solvent's  life  for  a  limited  time,  but 
filtration  cannot  extend  its  life  indefinitely.  Distilla- 
tion can  return  cleaning  solvents  to  their  original 
performance  by  removing  all  contamination,  both 
suspended  and  dissolved.  Fractional  distillation 
systems  for  breaking  down  solvents  into  their 
original  components  are  expensive  and  not  normal- 
ly practical  or  necessary  for  reclaiming  solvent  for 
cleaning  purposes.  Solvent  recovery  using  simple 
batch  units  readily  available  from  several  manufac- 
turers. Equipment  available  for  less  than  $6,000 
can  recover  about  15  gal/shift.  Such  operations 
typically  require  a  half-hour  of  semi-skilled  labor 
and  use  7-10  cents  of  electricity/gallon  processed. 
Case  studies  concerning  degreasing  solvents,  coat- 
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ing  solvents,  and  a  silk  screen  cleaning  operation. 

(See  also  W89-02392)  (Lantz-PTT) 

W89-02410 


CALPURNIA  AND  THE  STRIP  BARN, 

Naval  Air  Rework  Facility,  Cherry  Point,  NC. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-02411 


ANALYSIS  OF  AGRICULTURAL  NONPOINT 
POLLUTION  CONTROL  OPTIONS  IN  THE  ST. 
ALBANS  BAY  WATERSHED, 

Economic    Research    Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

K.  Frevert,  and  B.  M.  Crowder. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-214151. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Staff  Report  No.  AGES870423. 

Descriptors:  *Water  pollution  control,  "Lake 
Champlain,  "Vermont,  *St.  Albans  Bay,  "Non- 
point  pollution  sources,  "Agricultural  runoff,  Nu- 
trients, Computer  models,  Agricultural  Nonpoint 
Source  Pollution  Model,  Agriculture,  Farm 
wastes. 

The  computer  model,  the  Agricultural  Nonpoint 
Source  Pollution  Model  (AGNPS),  was  used  to 
estimate  nutrient  losses  both  within  the  St.  Albans 
Bay  watershed,  Vermont,  at  the  field  scale  and  at 
the  watershed  outlet.  The  capability  of  AGNPS  to 
evaluate  problem  sites  within  a  watershed  can 
assist  nonpoint  pollution  program  administrators  in 
targeting  beat  management  practices  (BMPs). 
Findings  included:  improvements  to  barnyards, 
such  as  controlling  runoff  by  diversion  systems  or 
sod  buffer  strips,  reduced  nitrogen  (N)  and  phos- 
phorus (P)  concentrations  at  the  watershed  outlet 
by  as  much  as  7%;  implemented  BMPs  can  cause 
substantial  reductions  in  N,  P,  and  chemical 
oxygen  demand  (COD)  losses  during  storms;  farms 
located  along  water  channels  near  the  watershed 
outlet  had  a  larger  impact  on  watershed  water 
quality  than  inland  farms;  the  initial  levels  of  N  and 
P  losses  have  an  important  effect  on  relative  abate- 
ment costs  and  often  are  more  significant  in  deter- 
mining relative  abatement  costs  than  the  type  of 
manure  storage  structure  selected;  often  the  mar- 
ginal cost  of  P  loss  abatement  associated  with 
agricultural  BMPs  may  exceed  the  marginal  abate- 
ment costs  of  removal  from  point  sources;  Long- 
term  water  quality  improvements  depend  on  the 
farmer  as  a  nutrient  manager;  and  this  and  similar 
models  can  be  used  for  screening  watersheds  to 
determine  which  ones  can  attain  water  quality 
improvements  by  BMP  implementation  and  where 
the  BMP  would  be  most  effective.  (Lantz-PTT) 
W89-02419 


BIOLOGY  OF  THE  YELLOW  PERCH  IN  LAKE 
SHARPE,  SOUTH  DAKOTA,  1964-1975, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02428 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(NEW  YORK  WATER  RESOURCES  INSTI- 
TUTE), 

New  York  State  Water  Resources  Research  Inst., 

Ithaca. 

For   primary   bibliographic   entry   see   Field   9D. 

W89-02471 


METHODS  FOR  HYDROLOGIC  MONITOR- 
ING OF  SURFACE  MINING  IN  THE  CEN- 
TRAL-WESTERN UNITED  STATES, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W 89-02490 


ADVISORY  SYSTEM  FOR  NORTH  CAROLINA 
GROUNDWATER  QUALITY  MODELING  AND 
MANAGEMENT  NEEDS, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 


Environmental  Engineering. 
M.  A.  Medina,  J.  B.  Butcher,  and  C.  M.  Marin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-235791/ 
AS.  Price  codes:  All  in  paper  copy;  A01  in  micro- 
fiche. North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  236, 
February  1988.  215p,  11  fig,  7  tab,  45  ref.  State 
Project  No.  87-17-70058. 

Descriptors:  "Groundwater  management,  "Com- 
puter models,  "North  Carolina,  "Permits,  Water 
quality,  Groundwater  pollution,  Groundwater, 
Risks,  Wastewater  disposal  permits,  Computer  pro- 
grams, Decision  making,  Algorithms. 

Federal  policy  states  that  groundwater  quality 
management  is  a  State  responsibility.  Waste  dispos- 
al sites  that  discharge  or  may  leak  to  a  groundwat- 
er system  must  undergo  a  permitting  process.  Ap- 
plications are  reviewed  by  the  Division  of  Envi- 
ronmental Management,  Department  of  Natural 
Resources  and  Community  Development,  State  of 
North  Carolina.  This  project  conditions  the  per- 
mitting process  upon:  sound  mathematical  model- 
ing techniques,  review  of  all  sources  of  data  on 
waste,  method  of  disposal  and  hydrogeologic  sce- 
nario -  all  processed  by  a  computerized  advisory 
system  capable  of  assessing  degree  of  uncertainty 
within  a  sequential  decision  analysis  framework. 
The  advisory  system  is  a  friendly,  interactive 
menu-driven  management  program  which  executes 
a  large  number  of  supporting  decision  algorithms 
and  mathematical  models,  including  3-dimensional 
color  graphics  representation  of  the  predicted  con- 
taminant plume.  A  user's  manual  is  presented  for 
the  advisory  system  in  general,  and  for  each  of  the 
component  models  in  particular,  with  example  ap- 
plications. Technical  programming  considerations 
are  reviewed,  including  future  code  development 
and  its  incorporation.  (Lambert-UNC-WRRI) 
W89-02548 


CONSIDERATION  OF  DIMENSIONAL  DE- 
PENDENCE IN  MODELLING  THE  STRUC- 
TURE OF  FLOW  ZONES  WITHIN  THE  SUB- 
SURFACE, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02551 


WATER  LEVEL  MEASUREMENTS  1981-85 
AND  CHEMICAL  ANALYSES  1978-85,  RED 
RIVER  ALLUVIAL  AQUIFER,  RED  RIVER 
VALLEY,  LOUISIANA, 

Geological  Survey,  Alexandria,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02582 


GROUNDWATER  PROTECTION  BY  ACCEL- 
ERATED TESTING  OF  ORGANIC  CHEMICAL 
BREAKTHROUGHS  OF  SOIL  BARRIERS, 

Connecticut   Univ.,   Storrs.   Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02585 


GROUND  WATER  QUALITY  AND  AGRICUL- 
TURAL PRACTICES. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-02654 


SOIL  TESTING  AS  A  GUIDE  TO  PRUDENT 
USE  OF  NITROGEN  FERTILIZERS  IN  OKLA- 
HOMA AGRICULTURE, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02664 


EFFICIENT  NITROGEN  FERTILIZATION  IN 
AGRICULTURAL  PRODUCTION  SYSTEMS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02665 


IMPACTS  OF  AGRICULTURAL  CHEMICALS 
ON   GROUND  WATER  QUALITY   IN   IOWA, 

Geological  Survey,  Iowa  City,  IA. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02668 


ASSESSING  SOME  POTENTIALS  FOR 
CHANGING  AGRONOMIC  PRACTICES  AND 
IMPROVING  GROUND  WATER  QUALITY: 
IMPLICATIONS  FROM  A  1984  IOWA 
SURVEY, 

Iowa  State  Univ.,  Ames. 
S.  Padgitt,  and  J.  Kaap. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
217-226,  1  fig,  4  tab,  11  ref. 

Descriptors:  "Water  quality,  "Groundwater 
"Agronomy,  "Water  pollution  control,  "Agricul- 
ture, "Fertilizers,  "Iowa,  Groundwater,  Corn,  Ni- 
trogen. 

The  implications  of  a  1984  Iowa  survey  concerning 
applications  of  fertilizer  and  the  relationship  to 
groundwater  quality  are  discussed.  Given  the  pro- 
duction increases  farmers  have  experienced  over 
the  years  with  applications  of  nitrogen,  immediate 
changes  in  fertilizer  management  by  large  numbers 
of  farmers  should  not  be  expected.  Personal  inter- 
views were  conducted  with  209  farmers  during  the 
summer,  1984,  in  Big  Spring  Basin,  Iowa.  Farmers 
in  the  Big  Spring  Basin,  on  average,  were  applying 
150  pounds  of  nitrogen  per  acre  on  third  and 
succeeding  years  of  corn.  When  these  rates  are 
aggregated  across  the  number  of  acres  in  the  dif- 
ferent rotations,  approximately  4,950,000  pounds  of 
chemical  fertilizer  nitrogen  was  reported  applied 
to  corn  acreage  in  the  basin  in  1984.  The  challenge 
to  farmers  has  been  to  encourage  changes  in  man- 
agement practices  that  reduce  the  volume  of  nitro- 
gen applied  to  the  soils  to  a  level  more  nearly 
coinciding  with  he  nutrient  needs  of  crops.  A  1986 
survey  has  updated  the  1984  inventory.  One  third 
of  the  Big  Spring  farmers  said  they  had  reduced 
the  rate  of  fertilizer  applications  since  1984.  Dem- 
onstration plots  have  documented  the  potential  for 
reducing  nitrogen  applications  while  maintaining 
current  yield  averages.  Of  161  basin  farmers  re- 
sponding, 66  percent  indicated  the  nutrient  value 
of  manure  was  more  than  the  costs  to  retrieve  it. 
However,  if  80  pounds  of  excess  nitrogen  is  being 
applied  per  corn  acre,  then  more  than  attitudinal 
change  is  needed.  But  the  attitudinal  change  in 
nitrogen  application  is  a  start  in  the  right  direction. 
(See  also  W89-02654)  (Davis-PTT) 
W 89-02669 


REGULATION  OF  THE  AGRICULTURAL  UTI- 
LIZATION OF  SEWAGE  SLUDGE  IN  NEW 
JERSEY, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton.  Residuals  Management  Section. 
For  primary  bibliographic  entry  see  Field  5E. 
W 89-02676 


INCENTIVES  AND  INSTITUTIONS  TO 
REDUCE  PESTICIDE  CONTAMINATION  OF 
GROUND  WATER, 

California  Univ.,  Berkeley.  Dept.  of  Agricultural 
and  Resource  Economics. 
B.  P.  Baker. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
345-355,  3  tab,  17  ref. 

Descriptors:  "Water  pollution  control,  "Ground- 
water pollution,  "Regulations,  "Pesticides,  "Agri- 
cultural chemicals,  Economic  aspects,  Policy 
making,  Political  aspects,  Political  constraints, 
Legal  aspects,  Groundwater. 

The  institutions  that  are  supposed  to  protect 
groundwater  from  agricultural  pollution  are  criti- 
qued; their  weaknesses  are  pointed  out.  Alternative 
institutions  for  protecting  groundwater  from  pollu- 
tion are  proposed.  The  tradeoffs  between  these 
institutions  are  evaluated.  Farmers  have  polluted 
groundwater  for  centuries.  The  failure  of  the 
courts  and  the  market  to  deal  with  water  pollution 
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led  to  the  passage  of  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972  (Public  Law  92- 
500).  The  Culver  Amendments  directs  the  Secre- 
tary of  Agriculture  to  establish  and  administer  Best 
Management  Practices  for  agricultural  and  silvi- 
cultural  lands.  Federal  regulation  of  pesticides  also 
was  adopted  in  response  to  a  different  set  of  cir- 
cumstances than  groundwater  contamination.  The 
intention  was  to  protect  farmers,  and  later,  con- 
sumers, but  not  the  environment.  Also  pertinent  to 
protecting  groundwater  from  chemical  contamina- 
tion is  the  Safe  Drinking  Water  Act.  Congress 
intended  to  provide  an  incentive  for  small  systems 
to  combine  into  larger  systems  that  would  spread 
the  cost  of  treatment  over  more  consumers.  All 
state  governments  have  statutes;  however,  states 
vary  widely  in  the  power  delegated  to  the  districts. 
Local  ordinances  have  a  long  history  in  protecting 
drinking  water  supply  sources.  Economists  have 
long  favored  taxes  and  subsidies  as  a  efficient 
means  for  dealing  with  externalities.  If  pesticide 
contamination  of  groundwater  is  to  be  eliminated, 
farmers  will  need  assistance  in  the  form  of  subsidy 
payments  for  low-impact  crops  in  the  short-run, 
subsidized  technical  assistance  over  the  medium- 
run,  and,  over  the  long-run,  research  for  reduced 
input  production  techniques.  (See  also  W89-02654) 
(Davis-PTT) 
W89-02677 


POULTRY  MANURE  MANAGEMENT  AND 
GROUND  WATER  QUALITY:  THE  DELA- 
WARE SOLUTION, 

Delaware  Univ.,   Newark.   Coll.   of  Agricultural 
Sciences. 
J.  R.  Harris. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
357-365,  4  tab,  11  ref. 

Descriptors:  'Poultry,  'Delaware,  'Manure, 
•Water  pollution  prevention,  'Groundwater  pollu- 
tion, Storage  method,  Leaching,  Nitrogen. 

The  management  of  poultry  manure,  with  respect 
to  groundwater  quality,  in  the  state  of  Delaware 
was  investigated.  Most  of  Delaware  lies  within  the 
coastal  plain.  The  soils  are  alluvial  deposits  of  sand 
and  silts.  The  unconfined  water  table  aquifer  is  the 
primary  source  of  water  for  all  domestic  and  agri- 
cultural uses.  The  potential  for  water  soluble  pol- 
lutants to  leach  into  the  groundwater  is  high. 
During  1982,  a  plan  of  action  to  address  the  major 
source  of  nitrate  contamination  to  groundwater 
was  finalized.  The  program  became  know  as  the 
MANURE  Program  (Managing  Agricultural  Nu- 
trients Utilizing  Resources  Effectively).  The  pro- 
gram was  targeted  to  the  broiler  industry  of  Dela- 
ware. The  MANURE  Project  emphasized  that 
with  proper  management,  use,  and  storage,  broiler 
manure  could  be  eliminated  as  a  source  of  pollu- 
tion. Demonstrations  on  numerous  farms  compared 
the  use  of  broiler  manure  and  commercial  fertilizer 
in  both  no-till  and  conventional-till  corn  produc- 
tion. The  results  demonstrated  that  broiler  manure 
could  be  used  as  a  substitute  for  commercial  fertil- 
izer without  a  net  loss  of  profit.  A  poultry  manure 
storage  method  was  developed  which  keeps  the 
manure  dry,  preventing  runoff  and  leaching  of 
nitrogen  and  other  nutrients.  A  cost-share  program 
brought  these  findings  to  the  agricultural  commu- 
nity. The  farmers  were  obligated  to  calibrate  their 
manure  spreaders  and  develop  and  implement  nu- 
trient management  programs.  From  1981  to  1986, 
there  was  a  significant  increase  in  the  number  of 
farmers  who  calibrated  manure  spreaders,  used 
manure  analysis,  improved  poultry  manure  stor- 
age, and  increased  the  manure  application  rate. 
(See  also  W89-02654)  (Davis-PTT) 
W89-02678 


NITROGEN  AND  GROUND  WATER  PROTEC- 
TION. 

Agricultural  Research  Service,  Durant,  OK. 
S.  J.  Smith,  J.  W.  Naney,  and  W.  A.  Berg. 
IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
367-374,  2  fig,  2  tab,  12  ref. 

Descriptors:   'Water   quality   control,   'Nitrogen, 
'Groundwater  pollution,   'Agriculture,   'Fertiliz- 


ers,  Nitrate,   Ammonium,   Drainage,   Wells,   Soil 
properties. 

The  impact  of  agricultural  practices  on  ground- 
water quality  of  the  Southern  Plains  is  assessed. 
The  nitrate-N  and  ammonium-N  results  and  rec- 
ommendations for  wells  that  are  monitored  peri- 
odically on  watersheds  in  the  Cross  Timbers,  Roll- 
ing Red  Plains,  and  Rolling  Red  Prairies  major 
land  resource  areas  are  presented.  The  results  indi- 
cate that  no  major  problems  presently  exist  regard- 
ing nitrate  and  ammonium  content  in  groundwater 
analyzed  from  a  range  of  agricultural  watersheds 
and  settings.  Because  groundwater  seepage  tends 
to  follow  the  same  general  direction  as  that  of 
surface  water,  to  the  extent  possible,  agricultural 
field,  feedlot,  farmyard,  and  septic  tank  drains 
should  be  directed  away  from  wells.  In  the  case  of 
feedlots  nitrate  problems  may  occur  when  they  are 
not  in  use.  Then  the  surface  seal  breaks  down, 
conditions  become  more  aerobic,  and  nitrate  pro- 
duction from  the  accumulated  ammonium  is  initiat- 
ed. Also  to  be  avoided  around  wells  are  the  stor- 
age, mixing,  and  loading  of  N  fertilizer.  As  a 
precautionary  measure,  periodic  surveillance  of  the 
watershed  wells  in  addition  to  occasional  soil  pro- 
file sampling,  will  be  continued.  (See  also  W89- 
02654)  (Davis-PTT) 
W89-02679 


GROUND  WATER  AND  AGRICULTURE:  AD- 
DRESSING THE  INFORMATION  NEEDS  OF 
PENNSYLVANIA'S  CHESAPEAKE  BAY  PRO- 
GRAM, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Engineering. 
J.  R.  Makuch,  and  M.  D.  Woodward. 
IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 
375-388,  3  fig,  1  tab,  1 1  ref. 

Descriptors:  'Water  quality  control,  'Education, 
♦Fertilizers,  'Groundwater,  'Pennsylvania, 
'Chesapeake  Bay,  'Agriculture,  Susquehanna 
River. 

The  Commonwealth  of  Pennsylvania's  Chesapeake 
Bay  Program  is  discussed  with  respect  to:  the 
educational  component,  the  promotional  cam- 
paign, the  demonstration  projects,  the  water  qual- 
ity program,  and  information  delivery  methods. 
The  intention  of  the  program  is  to  improve  water 
quality  in  the  Chesapeake  Bay  and  the  Susquehan- 
na River  Basin  by  reducing  agricultural  nonpoint 
source  pollution.  The  program  is  administered  by 
the  State  Conservation  Commission  through  the 
Pennsylvania  Department  of  Environmental  Re- 
sources. Twenty  percent  of  the  funds  is  used  to 
support  educational  efforts.  The  purpose  of  the 
promotional  campaign  is  to  inform  the  agricultural 
community  about  the  program  and  to  encourage 
adoption  of  best  Management  Practices  by  farmers 
in  southeastern  Pennsylvania.  Demonstration 
projects  are  designed  to  show  farmers  actual  exam- 
ples of  ways  to  manage  soil  resources  and  nutrients 
in  a  manner  which  both  environmentally  and  eco- 
nomically sound.  A  variety  of  media  are  used  to 
disseminate  information  on  groundwater  and 
drinking  water  quality.  All  materials  are  geared 
towards  a  popular,  nontechnically  oriented  audi- 
ence. Nutrient  runoff  from  agricultural  land  in 
southeastern  Pennsylvania  has  been  implicated  as 
one  of  the  factors  contributing  to  ecological  per- 
turbations in  the  Chesapeake  Bay.  With  a  strong 
inter-agency  and  intra-agency  cooperation  the  edu- 
cation component  can  be  an  effective  tool  in  help- 
ing to  improve  the  water  quality  in  Pennsylvania 
and  in  the  Chesapeake  Bay.  (See  also  W89-02654) 
(Davis-PTT) 
W89-02680 


CONSEQUENCES  OF  DREDGING, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-02700 


NORTH  ALABAMA  WATER  QUALITY  AS- 
SESSMENT, VOLUME  VIII  -  WATER  QUAL- 
ITY MODELING, 

Tennessee  Valley  Authority,  Norris.  Engineering 


Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02702 


WASTEWATER  CHARACTERIZATION  AND 
HAZARDOUS  WASTE  SURVEY,  CASTLE  AFB, 
CA, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-02704 


SUPERFUND  RECORD  OF  DECISION: 
COMBE  FILL  NORTH  LANDFILL,  NJ. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-188488. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/RO2-86/028,  September  1986. 
77p,  7  fig,  6  tab. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water pollution,  'Combe  Fill  North,  'Landfills, 
New  Jersey,  Pollutant  identification,  Volatile  or- 
ganics,  Hexachlorobenzene,  Phenols,  Ethyl  phthal- 
ate,  Waste  management,  Drainage  systems,  Clean- 
up operations,  Ventilation,  Methane,  Costs,  Organ- 
ic compounds. 

The  Combe  Fill  North  site  is  located  in  Mount 
Olive  Township,  NJ,  near  the  intersection  of  U.S. 
Highway  206  and  Interstate  80.  The  former  landfill 
comprises  65  acres  of  the  103-acre  property.  The 
area  surrounding  the  site  is  primarily  wooded,  with 
small  residential  areas,  farms  and  light  industry 
nearby.  Approximately  10,000  people  rely  on 
groundwater  supplied  from  wells  downgradient  of 
the  site.  Between  1966  and  1978,  the  site  operated 
as  a  sanitary  municipal  landfill,  accepting  munici- 
pal, vegetative,  and  non-chemical  industrial  wastes, 
along  with  small  amounts  of  dry  sewage  sludge.  In 
1979,  public  outrage  at  the  disposal  practices  of 
Combe  Fill  Corporation  (CFC)  led  to  formation  of 
a  public  action  group  that  conducted  groundwater 
sampling  and  initiated  procedures  to  include  the 
Combe  Fill  North  site  on  the  National  Priorities 
List.  During  the  Remedial  Investigation,  ground- 
water, soils,  leachate,  sediments,  and  surface  water 
were  sampled.  Low  levels  of  volatile  organics 
were  found  in  soils  and  leachate,  and  hexachloro- 
benzene, phenol  and  bis  (2-ethylhexyl)  phthalate 
were  detected  in  low  concentrations  in  groundwat- 
er samples.  The  selected  remedial  action  for  the 
Combe  Fill  North  site  includes:  grading  and  com- 
pacting the  65-acre  waste  disposal  area;  capping 
the  landfill  in  accordance  with  appropriate  solid 
waste  management  criteria;  installation  of  a  drain- 
age system,  including  perimeter  ditches  and  corru- 
gated metal  pipes;  installation  of  a  methane  ventila- 
tion system;  fencing  the  entire  site;  and  implemen- 
tation of  an  appropriate  monitoring  program  to 
ensure  the  effectiveness  of  the  remedial  action. 
Estimated  capital  cost  for  the  remedy  is 
$10,500,000  with  annual  operations  and  mainte- 
nance costs  of  $168,000.  (Author's  abstract) 
W89-02707 


EMERGING  ISSUES  IN  SURFACE  WATER 
QUALITY  RESEARCH, 

Geological  Survey,  Denver,  CO. 

E.  D.  Andrews,  and  B.  W.  Webb. 

IN:  Hydrology  2000.  International  Association  of 

Hydrological  Sciences,  Inst,  of  Hydrology,  Wal- 

lingford,    England.    IAHS    Publication    No.    171, 

1987.  p  27-33. 

Descriptors:  'Water  quality,  'Surface  water,  Re- 
search priorities,  Water  pollution  control,  Water 
pollution  sources,  Agriculture,  Water  supply,  Pota- 
ble water,  Groundwater,  Future  planning. 

Water  quality  research,  as  measured  by  the  grow- 
ing numbers  of  researchers,  increasing  financial 
support,  and  proliferation  of  journal  articles,  is 
expanding  rapidly,  perhaps  more  rapidly  than  any 
other  aspect  of  hydrology.  Much  of  this  growth 
has  been  directed  toward  ensuring  an  adequate 
supply  of  suitable  water  for  human  consumption, 
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and  to  a  lesser  extent  for  industrial  and  agricultural 
uses.  No  doubt  this  emphasis  will  continue  in  the 
future.  Compared  to  river  inflow  and  the  direct 
discharge  of  municipal  and  industrial  wastes  in  the 
Great  Lakes,  atmospheric  deposition  and  ground- 
water inflow  are  more  difficult  to  measure,  less 
well  understood,  and  more  difficult  to  study.  This 
paper  considers  the  expanding  scope  of  water  qual- 
ity research,  and  speculates  on  how  this  research 
will  develop  during  the  next  several  years  (1987- 
2000).  (See  W89-02717)  (Lantz-PTT) 
W89-02721 


WATER  ANALYSIS:  A  PRACTICAL  GUIDE  TO 
PHYSICO-CHEMICAL,  CHEMICAL  AND  MI- 
CROBIOLOGICAL WATER  EXAMINATION 
AND  QUALITY  ASSURANCE, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-02777 


SUPERFUND  RECORD  OF  DECISION: 
DISTLER  FARM,  KY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-190088. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA/ROD/R04-86/011,  August 
1986.  29p,  3  fig,  4  tab. 

Descriptors:  'Hazardous  wastes,  *Waste  disposal, 
•Toxic  wastes,  *Distler  Farm,  *Superfund,  ♦Clean- 
up operations,  *Kentucky,  Water  pollution  treat- 
ment, Path  of  pollutants,  Costs,  Volatile  organics, 
Organic  compounds,  Ketone,  Toluene,  Inorganic 
compounds,  Radioactive  wastes,  Metals,  Excava- 
tion, Landfills,  Hazardous  wastes,  Waste  disposal. 

Distler  Farm  is  located  in  the  southwest  corner  of 
Jefferson  County,  KY,  approximately  one  mile 
northwest  of  West  Point,  KY.  The  site  is  a  3  acre 
area  approximately  1,000  feet  from  the  Ohio  River. 
The  site  was  discovered  in  early  1977  during  the 
development  of  an  enforcement  case  against  Mr. 
Donald  F.  Distler,  owner  of  Kentucky  Liquid 
Recycling,  Inc.  In  an  effort  to  locate  sites  that  Mr. 
Distler  may  have  used  for  chemical  waste  storage 
or  disposal,  EPA  personnel  inspected  the  site  in 
April  1977.  They  reported  approximately  600 
drums  of  industrial  waste  stored  on  the  ground 
surface.  In  December  1978  the  Ohio  River  and  its 
tributaries  flooded,  causing  drums  of  industrial 
wastes  from  the  site  to  be  scattered  along  the 
floodplain  of  the  creek.  During  the  cleanup  effort 
U.S.  Army  personnel  located  four  drum  burial 
sites.  Between  January  1979  and  April  1984,  the 
EPA  conducted  various  surface  water,  groundwat- 
er, soil,  sediment,  and  well  studies.  These  studies 
confirmed  the  evidence  of  soil  contamination  and 
groundwater  contamination  at  the  site.  No  signifi- 
cant site-related  contamination  appeared  in  surface 
waters,  sediments  or  residential  wells  outside  the 
property  boundaries.  The  primary  contaminants  of 
concern  include:  volatile  organic  compounds, 
perchloroethylene,  trichloroethylene,  ketones,  tol- 
uene, inorganics,  radioactive  material,  and  metals. 
The  selected  remedial  action  includes:  excavation 
and  removal  of  all  contaminated  soils  and  offsite 
disposal  in  a  hazardous  waste  landfill;  backfill  with 
'clean'  natural  granular  soils,  extraction  of  con- 
taminated groundwater  and  temporary  accumula- 
tion and  onsite  storage;  transportation  of  contami- 
nated groundwater  to  offsite  commercial  facility 
and  treatment  to  background  levels;  reinjection  of 
uncontaminated  water  into  the  aquifer;  mainte- 
nance of  vegetation,  erosion  repair,  and  ground- 
water monitoring  for  a  one  year  period.  The  cap- 
ital cost  is  $1 1,130,400  with  operations  and  mainte- 
nance in  years  1-10  of  $113,600  and  $20,000  for 
years  11-1 30.  (Lantz-PTT) 
W89-02778 


PRETREATMENT  IN  CHEMICAL  WATER 
AND  WASTEWATER  TREATMENT. 

Proceedings  of  the  Third  Gothenburg  Symposium 
1988,  1-3  June  1988,  Gothenburg.  Springer-Verlag, 
New  York.  1988.  356p.  Edited  by  Herman  H. 
Hahn  and  Rudolf  Klute. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment,  'Pretreatment  of  water,   'Chemical   treat- 


ment, 'Industrial  wastewater,  Water  pollution  con- 
trol, Economic  aspects,  Regulations,  Water  supply, 
Sludge,  Control  systems. 

Pretreatment  is  the  sum  total  of  all  measures  taken 
at  the  pollutant  source  to  protect  water  supply,  the 
sewerage  system,  the  central  treatment  plant,  and 
the  aqueous  environment.  It  is,  where  applicable, 
the  most  efficient  measure  in  ecological  and  eco- 
nomic respects.  The  twenty-nine  contributions  of 
this  third  symposium  address  questions  of  surveil- 
lance, automation,  and  remote  control  of  installa- 
tions as  well  as  the  principles  of  legal,  administra- 
tive, and  economic  measures  for  regulations  within 
the  context  of  pretreatment.  Special  attention  is 
given  to  the  possibilities  and  limits  of  pretreatment 
of  industrial  discharges.  The  volume  is  divided  into 
three  sections  which  deal  in  turn  with  water 
supply,  industrial  discharges,  and  wastewater  and 
sludge.  (See  W89-02792  thru  W89-02820)  (Shidler- 
PTT) 
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WATER  QUALITY  PROBLEMS  AND  CON- 
TROL STRATEGIES  FOR  THE  WATER 
SUPPLY  OF  TIANJIN  CITY, 

Tianjin  Inst,  of  Environmental  Protection  and  Sci- 
ences (China). 
For  primary  bibliographic  entry  see  Field  5F. 
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ODOUR        CONTROL        BY        ARTIFICIAL 
GROUNDWATER  RECHARGE, 

Linkoeping  Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For  primary  bibliographic  entry  see  Field  5F. 
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CLEAN  TECHNOLOGY  IN  THE  NETHER- 
LANDS: THE  ROLE  OF  THE  GOVERNMENT, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

A.  B.  van  Luin,  and  W.  van  Starkenburg. 

IN:      Pretreatment     in     Chemical     Water     and 

Wastewater    Treatment.     Springer-Verlag,     New 

York.  1988.  p  139-149,  2  fig,  3  tab,  10  ref. 

Descriptors:  'Water  quality  control,  'Wastewater 
treatment,  'The  Netherlands,  'Public  policy, 
'Technology,  'Water  pollution  control,  Industrial 
wastewater,  Cadmium,  Chromium,  Technology 
transfer,  Heavy  metals,  Pesticides. 

Curbing  the  pollution  of  surface  waters  remains 
the  primary  objective  of  water-pollution  control  in 
the  Netherlands.  The  Dutch  Government  wants  to 
achieve  this  goal  by  stimulating,  among  other 
things,  the  development  of  clean  technology.  A 
number  of  projects  involving  clean  technology  are 
discussed,  such  as  electrochemical  treatment  of 
process  wastewater  containing  halogenated  organ- 
ic compounds,  substitution  for  cadmium  in  the 
metal-plating  industry,  the  development  of  clean- 
technology  phosphate-fertilizer  production  proc- 
esses, reduction  in  chromium  discharge  from  the 
leather  industry,  and  measures  to  improve  fish- 
processing  techniques.  The  government  intends  to 
promote  clean  technology  so  that  environmental 
requirements  may  be  accommodated  and  an  equi- 
librium be  developed  between  the  forces  of  supply 
and  demand.  Although  it  will  continue  to  partici- 
pate in  a  range  of  research  and  demonstration 
projects,  the  government  also  intends  to  play  a 
more  active  role  in  this  area.  Thus  it  has  recently 
initiated  a  multi-year  research  program  of  its  own. 
It  is  especially  important  that  the  transfer  of  infor- 
mation about  clean  technologies  be  intensified. 
Other  main  objectives  of  the  research  program  are 
to  improve  treatment  technologies  and  to  curb  the 
use  of  substances  that  have  a  detrimental  effect  on 
the  environment,  such  as  heavy  metals  and  pesti- 
cides. (See  also  W89-02791)  (Author's  abstract) 
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TREATMENT  OF  FILTER  EFFLUENTS  FROM 
DEWATERING  OF  SLUDGES  BY  A  NEW 
HIGH  PERFORMANCE  FLOCCULATION  RE- 
ACTOR, 

Technische   Univ.   Berlin   (Germany.   F.R.).    Inst. 


fuer  Chemieingenieurtechnik. 

For   primary   bibliographic   entry   see   Field    5D. 
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EFFECTS  OF  AERATION  AND  MINIMUM 
FLOW  ENHANCEMENT  ON  THE  BIOTA  OF 
NORRIS  TAILWATER, 

Tennessee  Valley  Authority,  Norris.  Office  of  Nat- 
ural Resources. 

B.  L.  Yeager,  W.  M.  Seawell,  C.  M.  Alexander,  D. 
M.  Hill,  and  R.  Wallus. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-900175. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  TVA/ONRED/AWR-87/41,  January 
1987.  90p,  12  fig,  27  tab,  23  ref,  append. 

Descriptors:  'Aeration,  'Water  quality  control, 
'Ecological  effects,  'Dissolved  oxygen,  'Hydro- 
electric powerplants,  'Clinch  River,  'Norris  Dam, 
Environmental  effects,  Trout,  Seasonal  variation, 
Invertebrates. 

Two  major  problems  historically  associated  with 
reservoir  releases  in  the  United  States  have  been 
the  discharge  of  water  containing  low  dissolved 
oxygen  concentrations  (DO)  during  periods  of  hy- 
droelectric generation  and  inadequate  minimum 
flows  when  the  turbines  were  idle.  Both  conditions 
have  adverse  effects  on  aquatic  life  in  streams,  and 
taken  together  are  a  major  impediment  to  develop- 
ment of  a  top-quality  fishery  in  many  tailwaters.  In 
the  Clinch  River  in  east  Tennessee,  releases  from 
Norris  Dam  have  had  DO  concentrations  as  low  as 
1  mg/L,  and  for  about  50  years  there  were  no 
provisions  for  a  minimum  flow  other  than  the 
small  amount  of  leakage  through  the  dam.  To 
correct  these  conditions,  TVA  launched  a  Reser- 
voir Releases  Improvement  Program  in  1980  to 
increase  DO  during  the  warmer  months  of  the  year 
and  to  provide  a  minimum  flow  in  the  Norris  Dam 
tailwaters.  Turbine  venting  increased  minimum 
DO  in  the  releases  by  0.7  mg/L  in  1981  and  2-3 
mg/L  in  1982-85.  A  flow  reregulation  weir  was 
installed  in  1984  two  miles  below  Norris  Dam  and 
provides  a  minimum  flow  of  200  cfs  downstream. 
In  addition  to  these  efforts,  increased  numbers  of 
catchable  trout  were  stocked  in  the  tailwater, 
access  was  improved,  and  publicity  was  increased. 
While  aeration  has  improved  the  condition  (plump- 
ness) of  trout  during  late  summer  and  fall,  the  fish 
continue  to  show  some  effects  of  stress  when  DO 
levels  fall  below  6  mg/L.  This  seasonal  drop  in 
condition  is  not  sufficient  to  affect  significantly  the 
value  of  the  fish  from  the  angler's  standpoint,  and 
varies  considerably  from  year  to  year  depending 
on  flow  conditions  in  the  tailwater.  No  major 
changes  were  observed  in  invertebrates  in  the  tail- 
water  during  turbine  aeration  alone;  however,  in 
1985,  with  both  aeration  and  increased  minimum 
flow,  desirable  forms  became  more  widespread  and 
frequent  in  the  stream.  (Lantz-PTT) 
W89-02826 


INTENSIVE  SURVEY  OF  THE  DUPAGE 
RIVER  BASIN,  1983. 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-188594. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Illinois  EPA  Report  No.  IEPA/WPC/88-010,  Jan- 
uary  1988.  61p,  3  fig,   15  tab,   13  ref,  3  append. 

Descriptors:  'Illinois,  'Limnology,  'Water  quality, 
'DuPage  River,  Ecosystems,  Coliforms,  Iron, 
Rivers,  Sediments,  Classification,  Metals,  Hydro- 
biology. 

A  cooperative  survey  of  the  aquatic  resources  of 
the  DuPage  River  basin  was  conducted  in  1983  by 
the  Illinois  Environmental  Protection  Agency  and 
the  Illinois  Department  of  Conservation.  Fish,  ma- 
croinvertebrate,  water,  sediment,  and  habitat  data 
were  collected  as  part  of  the  survey.  Twenty-one 
stations  were  established  within  the  West  Branch 
of  the  DuPage  River,  East  Branch  of  the  DuPage 
River,  Lily  Cache  Creek,  and  the  mainstem  of  the 
DuPage  River.  Environmental  quality  was  summa- 
rized utilizing  various  indices,  including  the  Water 
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Group  5G— Water  Quality  Control 

Quality  Index  (WQI),  Macroinvertebrate  Biotic 
Index  (MBI),  Index  of  Biotic  Integrity  (AIBI)  and, 
to  a  limited  extent,  habitat  (PIBI).  Mean  (+  or  - 
SD)  index  values  were  57.3  (+  or  -  14.5)  WQI,  6  1 
(+  or  -0.6)  MBI,  28  (+  or  -  6)  AIBI,  and  40  (+  or 
-  5)  PIBI.  Individual  stations  were  evaluated  for 
degree  of  aquatic  life  use  support  and  classified 
according  to  the  biological  stream  classification 
(BSC)  system  used  for  rating  Illinois  streams.  Of 
the  twenty-one  stations  sampled,  eight  (38%)  had  a 
BSC  rating  of  C  and  thirteen  (62%)  were  rated  as 
D  streams.  Concentrations  of  fecal  coliform  and 
total  iron  in  excess  of  the  water  quality  standards 
were  common  within  the  DuPage  basin  with  maxi- 
mum subbasin  violation  rates  of  71.8%  and  75%, 
respectively.  DuPage  sediment  samples  had  con- 
sistently elevated  concentrations  of  metals  and  or- 
ganochlorine  compounds  and  ranked  high  among 
eight  northern  Illinois  river  basins  evaluated  for 
sediment  contamination.  (Author's  abstract) 
W89-02829 


SUPPLEMENTAL  FINAL  DEVELOPMENT 
DOCUMENT  FOR  EFFLUENT  LIMITATIONS 
GUIDELINES,  NEW  SOURCE  PERFORM- 
ANCE STANDARDS  AND  PRETREATMENT 
STANDARDS  FOR  THE  LEATHER  TANNING 
AND  FINISHING  POINT  SOURCE  CATEGO- 
RY. 

Environmental    Protection   Agency,    Washington, 
DC.  Industrial  Technology  Div. 
For  primary  bibliographic  entry  see  Field  6E. 
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MANAGING  FARM  NUTRIENTS:  TRADEOFFS 
FOR  SURFACE-  AND  GROUND-WATER 
QUALITY, 

Economic  Research  Service,  Washington,  DC.  Re- 
sources and  Technology  Div. 
B.  Crowder,  and  C.  E.  Young. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-168661. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Agricultural  Economic  Report  No.  583,  January 
1988.  22p,  5  tab,  34  ref. 

Descriptors:  'Nutrients,  *Agricultural  runoff, 
•Groundwater  quality,  *Water  quality  control, 
Water  pollution  prevention,  Farming,  Soil  conser- 
vation, Nitrates,  Leaching,  Simulation  analysis, 
Model  studies,  Economic  aspects. 

Comprehensive  soil  and  nutrient  management  on 
the  farm  can  reduce  water  pollution.  Matching  the 
amount  and  timing  of  nutrient  applications  to  the 
needs  of  crops  is  the  most  cost-effective  and  effi- 
cient way  to  control  nutrient  contamination  of 
surface  and  groundwater.  Soil  conservation  prac- 
tices reduce  surface-water  pollution,  but  can  in- 
crease nitrate  leaching  through  the  soil.  Misdirect- 
ed practices,  such  as  excessive  or  mistimed  manure 
applications,  can  increase  nutrient  contamination 
of  surface  and  groundwater.  A  field-scale  comput- 
er simulation  model,  CREAMS  (Chemicals, 
Runoff,  and  Erosion  from  Agricultural  Manage- 
ment Systems)  was  used  to  assess  pollutant  losses 
from  agricultural  land  to  water.  A  central  theme  of 
the  analysis  is  the  tradeoff  between  nutrient  load- 
ings in  surface  water  versus  groundwater.  (Au- 
thor's abstract) 
W89-02833 


LAKE  ERIE  CONSERVATION  TILLAGE  DEM- 
ONSTRATION PROJECTS:  EVALUATING 
MANAGEMENT  OF  PESTICIDES,  FERTILIZ- 
ER, RESIDUE  TO  IMPROVE  WATER  QUAL- 
ITY. 

Environmental   Protection  Agency,  Chicago,   IL. 
Great  Lakes  National  Program  Office. 
For  primary  bibliographic  entry  see  Field  3F. 
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INTENSIVE  SURVEY  OF  THE  FOX  RIVER 
BASIN  FROM  THE  WISCONSIN  STATE  LINE 
TO  OTTAWA,  ILLINOIS:  1982. 

Illinois  State   Environmental   Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-188586. 


Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  IEPA/WPC/88-003,  December  1987 
107p,  1  fig,  7  tab,  9  ref,  6  append. 

Descriptors:  *Fox  River,  'Water  quality,  •Limnol- 
ogy, •Illinois,  Monitoring,  Water  quality  control, 
Chemical  analysis,  Fish,  Macroinvertebrates,  Eco- 
systems, Biological  studies,  Sediments,  Water  sam- 
pling. 

A  survey  of  the  Fox  River  was  accomplished 
during  1982  by  the  Illinois  Environmental  Protec- 
tion Agency  and  the  Illinois  Department  of  Con- 
servation. Sampling  was  accomplished  at  23  tribu- 
tary stations  for  water  quality  (seasonal),  habitat, 
sediment  chemistry,  macroinvertebrates  and  fish. 
Stations  were  established  on  the  major  tributaries 
of  the  Fox  River  including  the  N.  Branch  Nipper- 
sink,  Nippersink  (2),  Boone,  Flint,  Tyler,  Poplar, 
Ferson,  Mill  (2),  Waubansee,  Blackberry  (2),  Big 
Rock  (2),  Little  Rock,  Somonauk  (2),  Little  Indian, 
India  (3),  and  Buck  Creeks.  Habitat,  sediment 
chemistry,  macroinvertebrate,  and  fish  samples 
were  collected  in  August  1982  and  water  sampling 
extended  from  May  1982  to  February  1983.  From 
these  data,  environmental  quality  was  summarized 
utilizing  various  indices  including  water  quality 
(WQI),  macroinvertebrates  (MBI),  fish  (IBI),  and 
habitat  (PIBI).  Individual  stations  were  evaluated 
for  degree  of  support  of  aquatic  life  and  classified 
according  to  the  biological  stream  classification 
system  used  for  Illinois  streams.  (Author's  abstract) 
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NATIONAL  SURFACE  WATER  SURVEY:  NA- 
TIONAL STREAM  SURVEY  PHASE  I  -  PILOT 
SURVEY, 

Utah  Water  Research  Lab.,  Logan. 
J.  J.  Messer,  C.  W.  Ariss,  R.  Baker,  S.  K.  Drouse, 
and  K.  N.  Eshleman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-170840. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/4-86/026,  December  1986. 
179p,  33  fig,  22  tab,  91  ref,  4  append.  EPA  Con- 
tracts 68-03-3050,  68-02-3889,  68-03-3246,  and  40- 
1557-85.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  *Water  quality,  *Surface  waters, 
•Surveys,  *Network  design,  Data  acquisition, 
Acidic  waters,  Streams,  Water  sampling,  Monitor- 
ing, Hydrogen  ion  concentration,  Statistical  analy- 
sis. 

A  pilot  survey  of  streams  in  the  Southern  Blue 
Ridge  Province  was  conducted  by  the  U.S.  EPA 
during  the  spring  and  summer  of  1985  as  a  means 
of  testing  a  proposed  methodology  for:  (1)  deter- 
mining the  present  extent  and  location  of  acidic 
and  low  acid  neutralizing  capacity  (ANC)  streams 
in  the  United  States,  and  (2)  classifying  sampled 
streams  that  are  representative  of  important  classes 
of  streams  and,  therefore,  should  be  selected  for 
intensive  study  or  long-term  monitoring.  Data 
from  the  National  Stream  Survey  Phase  I-Pilot 
Survey  are  presented  in  the  context  of  evaluating  a 
statistical  sampling  design,  logistics  plan,  quality 
assurance  plan,  and  data  management  program. 
Results  indicate  that  the  design  is  capable  of  pro- 
ducing robust  population  estimates  for  important 
chemical  variables  using  a  single  synoptic  sampling 
of  streams,  and  that  is  has  the  potential  of  produc- 
ing a  relatively  simple  geochemical  classification  of 
streams.  The  study  showed  that,  with  95%  confi- 
dence, <  3.2%  of  the  combined  length  of  streams 
in  the  target  population  exhibited  average  spring 
non-episodic  pH  values  below  6.4  (the  lowest 
value  for  which  a  confidence  level  could  be  used). 
The  best  estimate  of  the  percentage  of  stream 
length  with  ANC  <  or  =  to  200  microeq/L  was 
74.4%.  (Author's  abstract) 
W89-02842 


CORRECTIVE  MEASURES  FOR  RELEASES 
TO  GROUNDWATER  FROM  SOLID  WASTE 
MANAGEMENT  UNITS, 

GCA   Corp.,    Bedford,    MA.    GCA   Technology 

Div. 

M.  M.  Gosse,  L.  L.  Farrell,  N.  Prominski,  M. 

Arienti,  and  D.  Dwight. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  PB88-185251. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  GCA-TR-85-69-G,  August  1985.  161p, 
17  fig,  24  tab,  55  ref,  append.  EPA  Contract  68-01- 
6871. 

Descriptors:  *Water  pollution  control,  •Ground- 
water quality,  *Solid  wastes,  *Waste  management, 
Waste  storage,  Waste  disposal,  Geohydrology. 

The  Hazardous  and  Solid  Waste  Act  of  1984  re- 
quires corrective  measures  for  all  releases  of  haz- 
ardous waste  or  hazardous  constituents  from  any 
solid  waste  management  unit  at  a  treatment,  stor- 
age or  disposal  facility  seeking  a  Resources  Con- 
servation and  Recovery  Act  permit,  regardless  of 
the  time  at  which  waste  was  placed  in  such  unit. 
Groundwater  control/treatment  technologies  in- 
cluding grout  systems,  steel  sheet  piles,  well  sys- 
tems, subsurface  drains,  crushed  limestone  treat- 
ment, activated  carbon  treatment,  and  glauconitic 
treatment,  were  assessed.  Bioreclamation  tech- 
niques are  also  described.  A  series  of  case  studies  is 
included  to  demonstrate  how  to  select  and  imple- 
ment corrective  measures  for  releases  to  ground- 
water from  solid  waste  management  units.  (Lantz- 
PTT) 
W89-02844 


ASSIMILATIVE   CAPABILITIES    OF   RETEN- 
TION PONDS, 

Geological  Survey,  Tallahassee,  FL. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-02856 


INTENSIVE  SURVEY  OF  THE  KISHWAUKEE 
RIVER  AND  ITS  TRIBUTARIES,  1983. 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-02858 


AMBIENT  WATER  QUALITY  CRITERIA  FOR 
CHLORIDE  - 1988, 

Environmental  Research  Lab.,  Duluth,  MN. 
D.  Benoit. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88- 175047. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  440/5-88-001,  February  1988. 
39p,  5  tab,  108  ref. 

Descriptors:  *Water  pollution  control,  *Chlorides, 
•Water  quality  standards,  *Water  pollution  effects, 
Standards,  Sodium  chloride,  Water  quality,  Fat- 
head minnows,  Environmental  effects,  Daphnia, 
Mortality,  Potassium  chloride,  Magnesium  chlo- 
ride, Invertebrates,  Toxicity. 

The  available  aquatic  toxicity  data  are  reviewed 
for  sodium  chloride  as  well  as  several  other  chlo- 
ride salts.  Data  is  used  to  derive  a  criterion  de- 
signed to  protect  against  the  toxic  effects  of 
sodium  chloride,  but  may  not  be  adequate  for  other 
salts  because  of  their  greater  toxicity.  Although 
few  data  are  available  concerning  the  toxicity  of 
any  chloride  salt  other  than  sodium  chloride,  the 
data  that  are  available  indicate  that  when  com- 
pared on  the  basis  of  mg  of  chloride/L,  the  chlor- 
ides of  potassium,  calcium,  and  magnesium  are 
generally  more  toxic  to  freshwater  species  than 
sodium  chloride.  Based  on  tests  on  sodium  chlo- 
ride, the  acute  sensitivities  of  freshwater  animals  to 
chloride  ranged  from  1.470  mg/L  for  Daphnia 
pulex  to  1 1.940  mg/L  for  the  American  eel.  Inver- 
tebrate species  were  generally  more  sensitive  than 
vertebrates.  No  relationships  have  been  observed 
between  the  acute  toxicity  of  chloride  to  freshwa- 
ter animals  and  hardness,  alkalinity,  pH,  or  life- 
stage  of  the  test  organisms.  A  life-cycle  test  with 
Daphnia  pulex  and  early  life-stage  tests  with  the 
rainbow  trout  and  fathead  minnow  produced 
chronic  values  of  372.1,  922.7,  and  433.1  mg/L, 
respectively.  The  acute-chronic  ratios  were  calcu- 
lated to  be  3.951  for  Daphnia  pulex,  7.308  for 
rainbow  trout,  and  15.17  for  the  fathead  minnow. 
Freshwater  plants  were  affected  at  concentrations 
of  chloride  ranging  from  71  to  36.400  mg/L. 
(Lantz-PTT) 
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Water  Quality  Control — Group  5G 


W89-02860 


LAKE  MICHIGAN  WATER  QUALITY  REPORT 
JANUARY  THROUGH  DECEMBER,  1986. 

Chicago  Dept.  of  Water,  IL.  Water  Quality  Sur- 
veillance Section. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02867 


EVALUATION      OF      MUNICIPAL      SOLID 
WASTE  LANDFILL  COVER  DESIGNS, 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-02871 


LITERATURE  STUDY  ON  THE  FEASIBILITY 
OF  MICROBIOLOGICAL  DECONTAMINA- 
TION OF  POLLUTED  SOILS, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Delft  (Netherlands). 

A.  O.  Hanstveit,  W.  J.  T.  van  Gemert,  D.  B. 

Janssen,  W.  H.  Rulkens,  and  H.  J.  van  Veen. 

IN:   Biotreatment   Systems.   Vol.    1.   CRC  Press, 

Boca  Raton,  Florida.  1988.  p  63-155,  35  fig,  23  tab, 

152  ref,  4  append. 

Descriptors:  *Soil  contamination,  *Oil  wastes, 
•Water  pollution  prevention,  "Water  pollution 
treatment,  'Hydrocarbons,  *Aliphatic  hydrocar- 
bons, 'Aromatic  compounds,  'Petroleum  prod- 
ucts, 'Pesticides,  'Halogenated  pesticides,  'De- 
contamination, 'Biodegradation,  Groundwater 
pollution,  Microbial  degradation,  Fate  of  pollut- 
ants, Bacteria,  Netherlands. 

The  microbial  decontamination  of  soil  polluted  by 
organic  chemicals  in  the  Netherlands  was  investi- 
gated. The  following  subjects  are  covered:  the 
frequency  of  soil  contamination  and  the  nature  of 
the  contaminants  (halogenated  hydrocarbons,  pe- 
troleum products,  aromatic  hydrocarbons,  aliphat- 
ic compounds,  pesticides),  the  biodegradability  of 
contaminants,  soil  decontaminating  procedures, 
and  methods  of  protecting  the  environment  against 
pollution  from  a  contaminated  area  or  from  the 
decontamination  procedures.  (See  also  W89-02914) 
(Sand-PTT) 
W89-02916 


IN  SITU  BIOLOGICAL  TREATMENT  OF  HAZ- 
ARDOUS WASTE-CONTAMINATED  SOILS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary   bibliographic   entry   see  Field   5D. 
W89-02923 


SUPERFUND       RECORD       OF       DECISION: 
NORTHERN  ENGRAVING,  WI. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02938 


WATER  QUALITY  ASSESSMENT  OF  DOD  IN- 
STALLATIONS/FACILITIES IN  THE  CHESA- 
PEAKE BAY  REGION.  PHASE  III  REPORT. 
VOLUME  1  -  SUMMARY. 

Tetra  Tech,  Inc.,  Arlington,  VA. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02953 


WATER  QUALITY  ASSESSMENT  OF  DOD  IN- 
STALLATIONS/FACILITIES IN  THE  CHESA- 
PEAKE BAY  REGION.  PHASE  HI  REPORT. 
VOLUME  2  -  OVERALL  APPROACH,  FIND- 
INGS AND  RECOMMENDATIONS. 
Tetra  Tech,  Inc.,  Arlington,  VA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-02954 


TREATMENT  OF  OIL   AND   OILY   WASTES, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

G.  Halmoe. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  PB88-183280. 
Price  codes:  E04  in  paper  copy,  E04  in  microfiche. 
Report  No.  STF21  A8/7117,  December  8,  1987. 
28p,  3  fig,  10  tab,  11  ref. 

Descriptors:  'Waste  treatment,  'Oil  wastes, 
'Norway,  'Oil  pollution,  Cleanup  operations,  In- 
cineration, Model  studies,  Bleaches. 

The  possibilities  of  a  variety  of  methods  available 
for  the  treatment  of  oily  wastes,  and  their  limita- 
tions, are  evaluated  based  on  the  experience  gained 
at  SINTEF  from  disposal  studies.  The  evaluations 
are  closely  related  to  Norwegian  conditions,  par- 
ticularly with  regard  to  shoreline  types,  accessibil- 
ity for  cleanup,  and  limited  possibilities  for  inciner- 
ation or  recovery.  Some  examples  are  also  given  in 
the  form  of  short  summaries  of  the  main  experi- 
ments that  have  been  carried  out  by  SINTEF. 
These  include  laboratory  scale,  model  studies  and 
full-scale  experiments.  For  complete  descriptions 
of  the  experimental  parameters  and  results,  refer- 
ences are  given  to  the  original  reports.  (Lantz- 
PTT) 
W89-02963 


OIL  SPILL  COMBAT  IN  THE  ARCTIC  -  AN 
ALTERNATIVE  APPROACH, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 
for  Industriell  og  Teknisk  Forskning. 
P.  Sveum. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-182472. 
Price  codes:  E04  in  paper  copy,  E04  in  microfiche. 
Report  No.  STF21-A87106,  December  29,  1987. 
24p,  7  fig,  1  tab,  15  ref. 

Descriptors:  'Cold  regions,  'Oil  spills,  'Arctic 
zone,  'Cleanup  operations,  'Water  pollution  treat- 
ment, Risks,  Model  studies,  Oil  pollution,  Polar 
regions. 

The  feasibility  of  establishing  a  low  cost  oil  spill 
strategy  for  cold  regions  is  evaluated.  The  risk 
connected  with  the  particular  type  of  strategy 
should  not  be  greater  than  employing  conventional 
strategies  and  if  any  alternative  countermeasures 
are  involved,  the  countermeasure  should  not  in- 
volve more  risk  than  the  oil  represents.  Natural 
processes  that  affect  the  fate  of  oil  include  evapo- 
ration, dispersion,  dissolution,  emulsification,  pho- 
tooxidation,  and  biodegradation.  Research  has 
been  conducted  on  these  processes  in  artic  and  sub- 
arctic environments,  specifically  on  oil  in  seaweed, 
in  mud  flat  sediments,  and  in  gravel  shores.  A  risk 
index  model,  which  is  in  its  preliminary  stage,  is 
being  developed.  The  probability  of  persistence  is 
the  prime  component  of  the  risk  index.  The  proba- 
bility of  causing  harm  is  also  incorporated  in  the 
model.  (Lantz-PTT) 
W89-02966 


SUPERFUND  RECORD  OF  DECISION:  KANE 
AND  LOMBARD,  MD. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-02977 


SUPERFUND  RECORD  OF  DECISION:  KA- 
TONAH  MUNICIPAL  WELL,  NY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-185756. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-87/047,  September 
1987.  41p,  9  fig,  2  tab. 

Descriptors:  'Superfund,  'Water  pollution  treat- 
ment, 'Cleanup  operations,  'Water  pollution 
sources,  Bedford,  New  York,  Tetrachloroethylene, 
Volatile  organic  compounds,  Wells,  Groundwater 
pollution,  Costs. 

The  Katonah  Municipal  Well  site  is  located  in  the 
Village  of  Katonah  in  the  Town  of  Bedford,  West- 
chester County,  New  York.  The  well  is  situated  on 
a  peninsula  owned  by  the  City  of  New  York  that 
extends  into  the  Muscoot  Reservoir.  In  1978  the 


Westchester  County  Department  of  Health 
(WCDH),  acting  on  Putnam  County  Health  De- 
partment findings,  sampled  the  Katonah  well  and 
other  local  wells  for  contamination.  These  samples 
revealed  the  presence  of  tetrachloroethylene 
(TCE)  and  other  VOCs  in  the  well  water.  These 
contaminants  were  traced  to  a  local  septic  waste 
collector  who  was  disposing  of  wastes  taken  from 
several  Katonah  dry  cleaning  establishments.  In 
1978  the  Katonah  well  was  closed  and  source 
control  measures  were  initiated  requiring  dry 
cleaning  establishments  to  pump  out  their  septic 
systems  and  modify  solvent  disposal  techniques. 
Initial  attempts  by  WCDH  and  the  Town  of  Bed- 
ford to  remove  contamination  from  the  affected 
aquifer  failed.  The  primary  contaminant  of  concern 
affecting  the  groundwater  is  PCE.  The  selected 
remedial  action  for  this  site  includes:  installation  of 
a  new  production  well  adjacent  to  the  abandoned 
well;  filling  and  sealing  of  the  abandoned  Katonah 
well;  installation  and  operation  of  an  onsite  air 
stripping  facility  to  remove  PCE  and  other  vola- 
tiles  from  the  aquifer  with  discharge  of  treated 
water  to  the  Bedford  Consolidated  Water  District 
distributor  system;  establishment  of  a  monitoring 
program  to  detect  residual  contamination  of  treat- 
ed water;  and  recommendations  to  the  Town  of 
Bedford  to  remove  trash  and  debris  located  on  the 
peninsula.  The  estimated  capital  cost  for  this  reme- 
dial action  is  $1,365,000  with  annual  operation  and 
maintenance  of  $296,000.  (Author's  abstract) 
W89-02979 


SUPERFUND  RECORD  OF  DECISION:  INDE- 
PENDENT NAIL,  SC. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-185749. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R04-87/030,  September 
1987.  32p,  5  fig,  4  tab. 

Descriptors:  'Superfund,  'Water  pollution  treat- 
ment, 'Water  pollution  sources,  Beaufort,  South 
Carolina,  Phosphates,  Cyanide,  Chromium,  Cadmi- 
um, Lead,  Mercury,  Nickel,  Zinc,  Copper,  Iron, 
Heavy  metals,  Wastewater  lagoons,  Soil  contami- 
nation, Path  of  pollutants,  Cleanup  operations. 

The  Independent  Nail  Company  site,  occupying 
24.6  acres,  is  located  near  Beaufort,  South  Caroli- 
na. Land  use  in  the  vicinity  of  the  site  is  a  combina- 
tion of  fields,  woodlands  and  wetlands.  Endan- 
gered and  threatened  species  may  occur  within  the 
area  of  influence  of  the  site,  although  habitation 
has  not  been  confirmed.  The  previous  owners  of 
the  site,  the  Blake  and  Johnson  Company,  manu- 
factured metallic  screws  and  fasteners.  As  part  of 
the  manufacturing  process,  the  company  dis- 
charged approximately  33,000  gpd  of  plating 
wastewater  into  an  unlined  infiltration  lagoon.  The 
lagoon  was  in  use  from  approximately  1969  to 
1980.  The  South  Carolina  Department  of  Health 
and  Environmental  Control  (SCDHEC)  reported 
that  the  wastewater  contained  some  organic  clean- 
ing solvents,  phosphate,  cyanide,  chromium,  cad- 
mium, lead,  mercury,  nickel,  zinc,  copper  and  iron. 
In  April  1980  the  Blake  and  Johnson  Company 
ceased  operation.  Two  months  later  the  Independ- 
ent Nail  Company  purchased  the  plant.  They  cur- 
rently operate  a  paneling  nail  coating  process  at 
the  plant,  but  do  not  discharge  any  wastewater  to 
the  lagoon.  The  primary  contaminants  of  concern 
to  the  soil  and  sediment  include:  cadmium,  chromi- 
um, nickel  and  zinc.  The  selected  remedial  action 
for  this  site  includes:  excavation  of  contaminated 
soils  and  lagoon  sediments;  solidification/stabiliza- 
tion of  excavated  soils  and  sediments  (6,200  cu  yd); 
placement  of  treated  soils  and  sediments  back  into 
the  excavated  lagoon  and  cover  with  6  inches  of 
top  soil  and  seed.  The  estimated  capital  cost  for 
this  remedial  action  is  $1,032,000  with  annual  oper- 
ation and  maintenance  of  $22,000  for  years  1-2  and 
$5,600  for  years  3-30.  (Author's  abstract) 
W89-02980 


SUPERFUND  RECORD  OF  DECISION:  ENDI- 
COTT  WELL  FIELD,  NY. 

Environmental   Protection    Agency,   Washington, 


p   . 
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DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-185772. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-87/048,  September 
1987.  38p,  9  fig,  4  tab. 

Descriptors:  *Superfund,  *Water  pollution  treat- 
ment, 'Water  pollution  sources,  'Cleanup  oper- 
ations, Broome  County,  New  York,  Vinyl  chlo- 
ride, Volatile  organic  compounds,  Organic  com- 
pounds, Air  stripping,  Costs. 

The  Endicott  Village  Well  Field  site  is  located  in 
Endicott  Village,  Broome  County,  New  York.  The 
site  consists  of  well  and  its  zone  of  influence  on 
area  groundwater.  Landfills  and  industrial  tracts  of 
land  are  located  to  the  northwest  and  west  of  the 
study  area  including  the  Endicott  Landfill,  identi- 
fied as  the  probable  source  of  contamination.  In  the 
1950s  the  Ranney  Well  Collector  Corporation  de- 
veloped the  well  at  the  site  for  use  by  the  village  of 
Endicott.  After  a  May  1981  chemical  spill  nearby, 
the  well  was  sampled  and  found  to  contain  vinyl 
chloride  and  trace  amounts  of  other  VOCs.  Reme- 
dial actions  undertaken  by  the  Endicott  Public 
Works  Department  included  sampling  and  eventu- 
al closing  of  radial  discharges  from  the  Ranney 
well.  Additionally,  an  aeration  system  was  installed 
in  the  well  to  reduce  vinyl  chloride  levels.  Subse- 
quent actions  undertaken  included  the  installation 
of  monitoring  wells  and  a  purge  well  between  the 
Ranney  well  and  the  Endicott  Landfill.  The  select- 
ed remedial  action  for  this  operable  unit  includes: 
installation  and  operation  of  an  air  stripping  system 
to  remove  VOCs  and  vinyl  chloride  from  the 
Ranney  well;  continued  operation  of  the  purge 
well  located  between  the  Ranney  well  and  the 
Endicott  Landfill;  and  continued  monitoring  of  the 
Ranney  well  to  detect  the  presence  of  vinyl  chlo- 
ride and  other  VOCs.  The  estimated  capital  cost 
for  this  remedial  action  is  $1,200,000  with  annual 
operation  and  maintenance  of  $147,000.  (Author's 
abstract) 
W89-02983 


SUPERFUND  RECORD  OF  DECISION:  VEGA 
ALTA,  PR. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Emergency  and  Remedial  Response. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-185764. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/ROD/R02-87/050,  September 
1987.  79p,  11  fig,  11  tab,  append. 

Descriptors:  'Superfund,  'Water  pollution  treat- 
ment, 'Water  pollution  sources,  'Water  treatment, 
'Cleanup  operations,  'Puerto  Rico,  Vega  Alta, 
Path  of  pollutants,  Groundwater  pollution,  Trich- 
loroethylene,  Tetrachloroethane,  Dichloroethene, 
Volatile  organic  compounds,  Organic  compounds. 

The  Vega  Alta  Public  Supply  Wells  site  is  a  public 
water  supply  well  field  located  in  the  municipality 
of  Vega  Alta,  Puerto  Rico,  approximately  32  km 
west  of  San  Juan  where  groundwater  is  the  pri- 
mary source  of  water.  The  well  field  consists  of 
eight  active  and  two  inactive  wells.  It  currently 
supplies  about  3.8  million  gpd  of  water  to  Vega 
Alta  and  surrounding  residential  areas.  The  Puerto 
Rico  Aqueduct  and  Sewer  Authority  (PRASA)  is 
responsible  for  operation  and  maintenance  of  the 
public  water  supply  system.  The  first  indication  of 
contamination  was  discovered  in  June  1983,  when 
a  survey  of  public  water  wells  made  by  the  USGS 
detected  574  micrograms/L  of  trichloroethylene 
(TCE)  in  the  Ponderosa  public  supply  well.  Other 
VOCs  were  detected  at  lower  concentrations  in 
non-public  wells  in  the  well  field  system  and 
groundwater  contamination  was  suspected.  In  June 
and  August  of  1983  Ponderosa  and  well  GE  1 
were  shut  down  by  PRASA  because  of  contamina- 
tion, respectively.  This  shut  down  caused  a  poten- 
tial water  supply  shortage  in  Vega  Alta.  PRASA 
constructed  well  Bajura  3  to  eliminate  the  short- 
age. In  1984  an  air  stripper  was  constructed  at  the 
Ponderosa  well  and  operated  until  May  1985  when 
technical  problems  arose  with  the  air  stripper.  Cur- 
rently, groundwater  is  contaminated  with  1,1,1- 
trichloroethene,  tetrachloroethene,  1,2-dichlor- 
oethene,  1,1 -dichloroethene  and  other  VOCs.  The 


selected  remedial  action  for  this  site  includes:  treat- 
ment of  PRASA  wells  GE  1,  GE  2  and  Bajura  3 
by  individual  treatment  systems  with  discharge  of 
treated  effluent  into  the  PRASA  distribution 
system  for  public  use;  treatment  of  Ponderosa  well 
by  scaling  pretreatment  and  air  stripping;  discharge 
of  treated  effluent  from  the  Ponderosa  well  to 
Honda  Creek;  shut  down  of  Monterrey  2  and  G 
and  M  private  wells  with  hookup  to  the  PRASA 
distribution  system;  and  initiation  of  a  subsequent 
RI/FS  to  assess  fully  and  evaluate  the  source(s)  of 
contamination.  The  estimated  capital  cost  for  this 
remedial  action  is  $4,106,000  with  annual  O  and  M 
of  $581,000.  (Author's  abstract) 
W89-02984 


CONSERVATION     AIMS,     CRITERIA,     AND 
GOALS  FOR  RIVERS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 
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CONSERVATION    MANAGEMENT    OPTIONS 
FOR  RIVERS, 

Transvaal     Afdeling     Natuurbewaring,     Pretoria 

(South  Africa). 

For  primary  bibliographic  entry  see  Field  6A. 
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INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION. STAGE  I. 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 
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QUALITY  OF  GROUND  WATER  IN  THE 
PAYETTE  RIVER  BASIN,  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

D.  J.  Parliman. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water-Resources  Investigations  Report  86-4013, 
1986.  85p,  14  fig,  8  tab,  45  ref,  2  append,  2  plates  in 
pocket. 

Descriptors:  'Water  quality,  'Groundwater, 
'Payette  River  Basin,  'Chemical  properties, 
'Drinking  water,  Domestic  water,  Agriculture, 
Geohydrology,  Hardness,  Alkalinity,  Hydrogen 
ion  concentration,  Nitrites,  Nitrates,  Sulfates, 
Chlorides,  Fluorides,  Iron,  Manganese,  Zinc,  Dis- 
solved solids,  Well  water,  Idaho,  Metals,  Aquifers. 

As  part  of  a  study  to  obtain  groundwater  quality 
data  in  areas  of  Idaho  were  land-  and  water-re- 
source development  is  expected  to  increase,  water 
quality,  geologic,  and  hydrologic  data  were  col- 
lected for  74  wells  in  the  Payette  River  basin, 
west-central  Idaho,  from  July  to  October  1982. 
Historical  (pre- 1982)  data  from  13  wells  were  com- 
piled with  more  recent  (1982)  data  to  define,  on  a 
reconnaissance  level,  water  quality  conditions  in 
major  aquifers  and  to  identify  factors  that  may 
have  affected  groundwater  quality.  Water  from  the 
major  aquifers  generally  contains  predominantly 
calcium,  magnesium,  and  bicarbonate  plus  carbon- 
ate ions.  Sodium  and  bicarbonate  or  sulfate  are  the 
predominant  ions  in  groundwater  from  25%  of  the 
1982  samples.  Areally,  groundwater  from  the 
upper  Payette  River  basin  has  proportionately 
lower  ion  concentrations  than  water  from  the 
lower  Payette  River  basin.  Water  samples  from 
wells  <  100  ft  deep  generally  have  lower  ion 
concentrations  than  samples  from  wells  >  100  ft 
deep.  Variations  in  groundwater  quality  probably 
are  most  affected  by  differences  in  aquifer  compo- 
sition and  proximity  to  source(s)  of  recharge. 
Groundwater  in  the  study  area  is  generally  suitable 
for  most  uses.  In  localized  areas,  pH  and  concen- 
trations of  hardness,  alkalinity,  dissolved  solids,  or 
dissolved  nitrite  plus  nitrate  as  nitrogen,  sulfate, 
fluoride,  iron,  or  manganese  exceed  Federal  drink- 
ing water  limits  and  may  restrict  some  uses  of  the 
water.  (Author's  abstract) 
W89-03008 


CRITICAL  ASSESSMENT  OF  THE  'DYNAMIC 
DAPHNIA  TEST'  (KRITISCHE  BETRACH- 
TUNG     DES     'DYNAMISCHEN     DAPHNIEN 

TESTS'), 

Bayer  AG.,  Leverkusen  (Germany,  F.R.).  Plastics 

and  Coatings  Div. 

For  primary  bibliographic  entry  see  Field  5A. 
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ENGINEERING,  MOSQUITOES  AND  FILARI- 
ASIS:  A  CASE  REPORT, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England).  Dept.  of  Tropical  Hygiene. 

S.  Cairncross,  A.  R.  Rajavel,  P.  Vanamail,  S. 

Subramaniam,  and  K.  P.  Paily. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 

91,  No.  3,  p  101-106,  June  1988.  1  fig,  2  tab,  6  ref. 

Descriptors:     'India,     'Parasitism,     'Mosquitoes, 
'Public  health,  'Sanitary  engineering,  Filariasis 

The  results  of  the  larval  surveys  were  used  to 
assess  the  relative  numbers  of  mosquitoes  breeding 
in  different  types  of  habitat  and  in  different  parts  of 
the  town  of  Pondicherry,  India.  The  results  illus- 
trate an  effective  method  to  set  priorities  for  mos- 
quito control  by  identifying  the  most  significant 
breeding  sites  in  a  town,  and  show  that  they  are 
not  necessarily  the  most  obvious,  the  most  exten- 
sive or  those  intuitively  most  likely.  (Author's  ab- 
stract) 
W89-03065 


SCHISTOSOMIASIS  CONTROL  IN  IRRIGA- 
TION SCHEMES  IN  ZIMBABWE, 

Hydraulics  Research  Ltd.,  Wallingford  (England). 
P.  Bolton. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
91,  No.   3,  p   107-114,  June   1988.   5   fig,   8   ref. 

Descriptors:  'Zimbabwe,  'Parasitism,  'Sanitary 
engineering,  'Irrigation,  'Human  diseases,  Schisto- 
somiasis, Snails,  Molluscicides,  Public  health. 

The  potential  contribution  by  engineers  to  the  con- 
trol of  schistosomiasis  in  irrigation  schemes  was 
examined  with  reference  to  work  in  Zimbabwe.  In 
larger  schemes,  snail  control  using  molluscicides 
has  proved  effective.  In  smaller  schemes,  where 
this  is  impracticable,  careful  design  and  operation 
may  reduce  transmission.  Appropriate  measures 
are  currently  being  assessed  in  a  pilot  project. 
(Author's  abstract) 
W 89-03066 


GROUNDWATER  MICROBIOLOGY:  PROB- 
LEMS AND  BIOLOGICAL  TREATMENT: 
STATE-OF-THE-ART  REPORT, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2F. 
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APPLICATION  OF  ENVIRONMENTAL  RISK 
ANALYSIS  TO  GROUNDWATER  PROTEC- 
TION, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

M.  O.  Ettala. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  3,  p  87-93,  1988.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Water  quality  control,  'Risk  assess- 
ment, 'Environmental  protection,  'Groundwater 
protection,  'Groundwater  quality,  Water  supply, 
Waste  disposal,  Industrial  wastes,  Air  pollution, 
Chemical  industry,  Food  processing  industry, 
Forest  industry,  Groundwater  pollution. 

Industrial  hazards  can  be  divided  into  risks  relating 
to  property,  persons,  know-how  and  operations. 
The  operational  risks  include  risks  to  the  environ- 
ment, against  which  the  industry  is  generally  not 
insured.  Environmental  risk  management  is  neces- 
sitated by  the  growth  of  legislation  for  environ- 
mental protection,  by  the  economic  losses  involved 
in  environmental  damage  and  by  the  unfavorable 
image  created  by  such  damage  for  the  industry.  In 
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1985-87,  environmental  risk  analysis  was  applied  at 
4  factories  and  4  refuse  disposal  systems  in  the 
fields  of  chemistry,  forest  industry  and  foodstuffs. 
The  analysis  covers  organization  of  the  different 
process  stages,  air  pollution,  waste  disposal  and 
problems  connected  with  the  surface  and  ground- 
water. Consideration  of  the  groundwater  risks 
must  take  into  account  the  hydrogeological  condi- 
tions, sources  of  pollution,  use  and  monitoring  of 
groundwater,  and  estimation  of  magnitude  of 
damage.  A  wide  variety  of  factors  affecting  the 
quality  of  the  groundwater  supply  must  also  be 
included  in  the  analysis.  As  in  normal  risk  analysis, 
the  study  consists  of  identification  and  quantifica- 
tion of  the  risks  and  comparison  of  alternative 
measures.  However,  environmental  risks  were  not 
found  to  be  identifiable  solely  by  fault  tree  of 
action  error  analysis,  by  hazard  and  operability 
study  or  by  management  oversight  and  risk  tree 
analysis.  As  in  other  fields,  specialists  are  needed 
for  a  site  study  of  groundwater  issues  in  the  facto- 
ries. Check  lists  were  prepared  for  use  when  the 
personnel  at  different  organization  levels  are  inter- 
viewed. Serious  environmental  risks  were  found  to 
be  caused  by  deficiencies  in  the  functioning  of  the 
organization,  in  information  and  allocation  of  re- 
sponsibility. Permits,  agreements,  etc.  frequently 
been  disregarded  and  many  technical  deficiencies 
have  endangered  the  groundwater  quality  or 
supply.  (Author's  abstract) 
W89-03083 


BIOLOGICAL  TREATMENT  OF  GROUND- 
WATER IN  BASINS  WITH  FLOATING  FIL- 
TERS: II.  THE  ROLE  OF  MICROORGANISMS 
IN  FLOATING  FILTERS, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
H.  Seppanen. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  3,  p  185-187,  1988.  4  ref. 

Descriptors:  *Ground  water,  'Microorganisms, 
•Water  treatment,  'Biological  treatment,  'Filtra- 
tion, 'Bacteria,  Floating  filters,  Iron,  Manganese. 

Bacteria  and  other  organisms  participate  in  the 
precipitation  of  soluble  iron  and  manganese  in 
many  different  ways.  The  production  of  hydrogen 
peroxide  seems  to  be  an  important  phase  in  the 
formation  of  the  precipitates.  Bacteria  produce  hy- 
drogen peroxide  as  an  intermediate  or  an  end  prod- 
uct of  metabolic  processes.  Iron  and  manganese 
bacteria  are  typical  gradient  organisms,  growing  in 
a  sharp  gradient  between  oxidized  and  reduced 
environments.  Iron  precipitating  types  are  oligop- 
trophic  and  manganese  precipitating  types  need 
higher  concentrations  of  organic  compounds.  Man- 
ganese precipitating  bacteria  are  eutrophic.  Iron 
bacteria  are  sessile,  and  grow  attached  to  the  solid 
surface  of  filter  media.  Typical  iron  nd  manganese 
precipitating  bacteria  in  groundwater  are  Gallion- 
ella,  Leptothrix,  and  Metallogenium.  (See  also 
W89-03094)  (Author's  abstract) 
W89-03095 


IN  SITU  BIOLOGICAL  GROUNDWATER  DEN- 
ITRIFICATION:  CONCEPTS  AND  PRELIMI- 
NARY FIELD  TESTS, 

Tahal  Consulting  Engineers  Ltd.,  Tel-Aviv 
(Israel).  Water  Resources  and  Environmental  En- 
gineering Div. 

A.  Mercado,  M.  Libhaber,  and  M.  I.  M.  Soares. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  3,  p   197-209,   1988.  9  fig,   1  tab,   8  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion treatment,  'Groundwater,  'Biological  treat- 
ment, 'Water  pollution,  'Nitrates,  'Denitrification, 
•Injection  wells,  Pilot  plants,  In  situ  tests. 

High  nitrate  concentration  presents  the  main 
groundwater  quality  problem  of  the  Israeli  coastal 
aquifer  which  supplies  25%  of  the  total  water 
consumption  of  the  country.  In  about  50%  of  the 
coastal  wells  it  nitrates  concentration  exceeds  45 
mg/1  and  in  18%  of  the  wells  it  is  above  the 
maximum  permissible  concentration  of  the  new 
Israeli  standard,  70  mg/1.  Although  several  protec- 
tion measures,  mainly  administrative,  were  intro- 
duced, their  impact  would  be  pronounced  only 
after  1-3  decades;  thus  nitrate  removal  technologies 


could  be  introduced  as  a  mid-term  solution.  Pilot 
plant  experiments  were  conducted  in  order  to  de- 
velop, demonstrate  and  compare  various  in  situ 
schemes  for  nitrate  removal  from  groundwater  by 
biological  denitrification.  Activities  were  focused 
towards  two  schemes:  (i)  denitrification  in  a  dual 
purpose  (recharge-pumping)  well  and  (ii)  substrate 
injection  through  a  battery  of  small  diameter  wells 
surrounding  a  central  production  well  (the  Daisy 
system).  Experiments  related  to  the  first  scheme 
indicate  that,  though  nitrate  content  can  be  re- 
duced almost  to  zero,  its  economic  feasibility 
seems  to  be  unfavorable  because  of  operational 
difficulties  and  the  apparent  requirements  for 
costly  supplementary  treatment.  Experiments  relat- 
ed to  the  Daisy  scheme  demonstrated  a  nitrate 
removal  efficiency  of  10%.  Considering  the  fact 
that  only  one  injection  well  of  the  three  drilled 
functioned  properly,  the  above  mentioned  nitrate 
removal  represents  the  efficiency  of  a  single  injec- 
tion well.  It  is  anticipated  that  further  experiments 
with  the  Daisy  system  consisting  of  5-6  injection 
wells  would  result  in  a  significant  nitrate  reduc- 
tion. (Author's  abstract) 
W89-03097 


BIODEGRADATION  MODELING  AT  AVIA- 
TION FUEL  SPILL  SITE, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

H.  S.  Rifai,  P.  B.  Bedient,  J.  T.  Wilson,  K.  M. 

Miller,  and  J.  M.  Armstrong. 

Journal   of  Environmental    Engineering    (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1007-1029,  October 

1988.  13  fig,  2  tab,  25  ref. 

Descriptors:  'Aquifers,  'Biodegradation,  'Model 
studies,  'Water  pollution  control,  'Fate  of  pollut- 
ants, 'Cleanup,  'Oil  spills,  'Groundwater  pollu- 
tion, Oxygen  transfer,  Path  of  pollutants,  Bioplume 
II  model,  Gasoline. 

Biodegradation  has  recently  emerged  as  an  effec- 
tive process  for  contaminant  attenuation  in 
aquifers.  The  development  of  a  2-dimensional 
model  (BIOPLUME  II)  for  contaminant  transport 
influenced  by  oxygen-limited  biodegradation  is 
presented.  The  model  uses  a  dual-particle  mover 
concept  to  simulate  the  transport  of  contaminants 
and  oxygen  in  the  subsurface.  The  reaction  be- 
tween oxygen  and  the  contaminants  is  assumed  to 
be  instantaneous  and  is  simulated  using  the  princi- 
ple of  superposition.  Preliminary  results  are  pre- 
sented from  a  modeling  effort  using  BIOPLUME 
II  at  an  aviation  gasoline  spill  where  biodegrada- 
tion is  known  to  occur.  The  model  was  calibrated 
to  field  data  collected  before  the  installation  of  an 
interception  pumping  system  at  the  site.  The  model 
was  also  used  to  simulate  field  conditions  at  the  site 
over  a  two-year  period  with  the  pumping  system  in 
operation.  The  model  predictions  evidently  match 
the  observed  data  and  the  observed  rate  of  con- 
taminant mass  loss  at  the  site  reasonably  well. 
(Author's  abstract) 
W89-03100 


DYE-SENSITIZED     PHOTOCHEMICAL     RE- 
DUCTION OF  PCBS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    5D. 
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LEACHATE    COLLECTION    IN    LANDFILLS: 
STEADY  CASE, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5E. 
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FATE  OF  ADDED  ALKALINITY  DURING 
NEUTRALIZATION  OF  ACID  LAKE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 
J.  J.  Bisogni. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  114,  No.  5,  p  1219-1224,  October 
1988.  3  fig,  7  ref. 


Descriptors:  'Alkalinity,  'Lakes,  'Acidic  water, 
'Acid  rain,  'Lake  restoration,  Acidification,  Wolf 
Pond,  Liming,  Acid  neutralization,  Sodium  bicar- 
bonate, Sodium  fate,  New  York. 

The  relatively  low  cost  of  lime  products  (e.g., 
Ca(OH)2,  CaC03)  has  favored  the  use  of  these 
chemicals  in  lake  neutralization.  NaHC03  and 
Na2C03  are  more  costly  neutralizing  agents  but 
offer  a  solubility  advantage  over  lime  products. 
However,  very  little  acid  lake  neutralization  expe- 
rience exists  with  these  basic  sodium  salts.  An 
attempt  was  made  to  neutralize  an  acidic  lake  with 
sodium  bicarbonate  for  the  purpose  of  determining 
the  fate  of  added  alkalinity.  Evaluation  of  the 
magnitudes  of  these  fates  is  important  in  estimating 
required  neutralizing  agent  dosages.  Neutralization 
studies  were  carried  out  on  Wolf  Pond,  an  acid 
lake  located  in  Franklin  County,  New  York.  Meas- 
urements of  pH,  alkalinity  as  well  as  the  fate  and 
distribution  of  sodium  were  made  over  a  period  of 
several  months  after  sodium  bicarbonate  was 
added.  The  use  of  of  sodium  bicarbonate  provides 
a  means  to  determine  the  fate  of  alkalinity  to  an 
acid  lake.  The  conservative  nature  of  the  sodium 
ion  was  exploited  to  trace  added  alkalinity.  It 
appears  that  the  major  fate  of  added  alkalinity  in 
Wolf  Pond  is  depletion  by  hydraulic  washout. 
Internal  alkalinity  generation  and  atmospheric 
acidity  input  appear  to  be  approximately  of  the 
same  magnitude  for  Wolf  Pond.  (Brock-PTT) 
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PHOSPHATE  REQUIREMENT  FOR  ANAERO- 
BIC FIXED  FILM  TREATMENT  OF  LANDFILL 
LEACHATE, 

Technical  Univ.  of  Nova  Scotia,  Halifax.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 
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ENVIRONMENTAL  MANAGEMENT  OF  THE 
ZAMBEZI  RIVER  SYSTEM, 

Ministry  of  Agriculture  and  Water  Development, 
Lusaka  (Zambia). 
L.  L.  Mbumwae. 

Regulated  Rivers  -  Research  and  Management 
RRMEP,  Vol.  2,  No.4,  p  553-557,  September-Oc- 
tober 1988.  1  tab. 

Descriptors:  'Environmental  management,  'Water 
management,  'Rivers,  'Riparian  waters,  Manage- 
ment planning,  Policy  making,  Zambezi  River,  De- 
veloping countries,  Erosion,  Monitoring. 

In  order  to  achieve  environmentally  sound  man- 
agement of  the  Zambezi  River  and  its  basin,  an 
Action  Plan  involving  the  cooperation  of  the  eight 
countries  of  the  basin  (Angola,  Botswana,  Malawi, 
Mozambique,  Namibia,  Tanzania,  Zambia,  and 
Zimbabwe)  has  been  produced.  This  paper  intro- 
duces the  Action  Plan,  which  is  not  only  aimed  at 
a  systematic  investigation  of  environmental  aspects 
of  development,  but  also  making  sure  that  properly 
designed  policies  and  programs  are  formulated  by 
riparian  countries.  There  are  19  Zambesi  Action 
Plan  Projects,  several  of  which  include  3-6  subpro- 
jects.  They  concern  such  activities  as  institutional 
data  coordination,  monitoring  of  environmental 
impacts,  feasibility  studies,  and  erosion  control. 
(Brock-PTT) 
W89-03144 


ATTEMPT  TO  FACILITATE  WATER  MAN- 
AGEMENT ISSUES  IN  THE  ZAMBEZI  RIVER 
BASIN  USING  DECISION  SUPPORT  SYS- 
TEMS, 

International  Inst,  for  Applied  Systems  Analysis, 
Laxenburg  (Austria). 

G  Pinay,  K.  A.  Salewicz,  and  G.  Kovacs. 
Regulated    Rivers   -   Research   and    Management 
RRMEP,  Vol.  2,  No.4,  p  559-563,  September-Oc- 
tober 1988.  1  fig,  3  tab,  12  ref. 

Descriptors:  'Policy  making,  'Regulated  rivers, 
'Water  management,  'Riparian  waters,  Zambezi 
River,  Developing  countries,  Systems  analysis, 
Computer  programs,  Reservoir  operation. 


161 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


In  order  to  address  al  least  some  of  the  crucial 
issues  which  are  common  to  countries  sharing  a 
large  river  basin,  the  'Decision  Support  Systems 
for  Managing  Large  International  Rivers  Project' 
(LIR)  was  initiated  within  the  framework  of  the 
Environment  Program  at  the  International  Insti- 
tute for  Applied  Systems  Analysis  (IIASA).  The 
basic  objective  of  the  project  is  to  develop  a  set  of 
efficient  analytical  software  tools  for  use  by  river 
basin  commissions  as  well  as  by  individual  riparian 
countries  to  assess  the  consequences  of  various 
planning  and  management  policy  options.  The  LIR 
at  IIASA  and  its  application  in  the  Zambezi  River 
case  study  is  reviewed.  The  first  application  of  the 
software  package  will  concern  the  reservoir  oper- 
ations of  the  middle  Zambezi  impoundments. 
(Brock-PTT) 
W89-03145 


PILOT  PLANT  DEMONSTRATION  OF  IN- 
SITU  BIODEGRADATION  OF  1,1,1-TRICH- 
LOROETHANE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-03164 


FATE  AND  EFFECTS  OF  XANTHATES  IN 
LABORATORY  FRESHWATER  SYSTEMS, 

Wuhan  Inst,  of  Hydrobiology  (China). 

Y.  Xu,  J.  P.  Lay,  and  F.  Korte. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  41,  No.  5,  p  683-689, 

November  1988.  3  fig,  4  tab,  3  ref. 

Descriptors:  *Fate  of  pollutants,  'Toxicity,  'Water 
pollution  treatment,  'Xanthates,  'Mine  wastes, 
Duckweed,  Aquatic  plants,  Daphnia,  Bioaccumu- 
lation,  Bioconcentration,  Industrial  wastes. 

Xanthates  (salts  of  the  dithioformic  acid-O-ester 
with  a  C-O-alkyl  or  aryl  chain  and  C-S-metal  ion) 
are  mostly  of  a  technical  significance  as  'samplers' 
of  metal  sulfides  in  mining  flotation.  They  are 
known  to  be  strong  fish  poisons  with  LD50  values 
of  between  10  and  100  mg/L  water.  Recently 
xanthates  are  being  discussed  as  helpful  agents  in 
environmental  protection  because  of  their  ability  to 
remove  harmful  heavy  metals  from  contaminated 
waters.  The  present  work  was  undertaken  to  pro- 
vide more  information  on  the  fate  and  effects  on 
aquatic  organisms  of  these  environmental  chemi- 
cals. Results  with  Lemna  minor  (duckweed)  re- 
vealed that  (14)C-labeled  potassium-ethylxanthate 
was  rapidly  taken  up  from  the  aqueous  phase  with 
maximum  concentrations  at  24  h  after  dosing.  The 
results  of  the  toxic  effects  of  four  xanthates  tested 
are  summarized,  showing  lethality  and  growth  in- 
hibition at  concentrations  varying  from  less  than  5 
to  20  mg/L.  The  24-hour  EC50  (immobilization) 
values  for  Daphnia  magna  were  0.35  mg/L  for 
sodium  ethylxanthate,  and  ranged  from  3.0-3.7  mg/ 
L  for  sodium  isopropylxanthate,  sodium  isobutylx- 
anthate  and  potassium  pentylxanthate.  It  was  also 
demonstrated  that  the  chemical  half-lives  of  xanth- 
ates in  water  range  from  about  2.5  to  4  days  (C2- 
C5-alkyl).  (VerNooy-PTT) 
W89-03201 


INFLUENCE  OF  NUTRIENT  ENRICHMENT 
AND  LIGHT  AVAILABILITY  ON  THE  ABUN- 
DANCE OF  AQUATIC  MACROPHYTES  IN 
FLORIDA  STREAMS, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 

Aquaculture. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03231 


STRINGFELLOW  LEACHATE  TREATMENT 
WITH  RBC, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-03328 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


MONITORING,  RESEARCH,  AND  MANAGE- 
MENT: INTEGRATION  FOR  DECISIONMAK- 
ING IN  COASTAL  MARINE  ENVIRONMENTS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD.  Ocean  Assessments  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02323 


ENVIRONMENTAL  AUDITING:  MANAGE- 
MENT'S KEY  TO  EFFECTIVE  ENVIRONMEN- 
TAL COMPLIANCE, 

Mabbett,  Capaccio  and  Associates,  Inc.,  Cam- 
bridge, MA. 

R.  S.  Capaccio,  A.  N.  Mabbett,  and  A.  J. 
Cunningham. 

IN:  8th  AESF/EPA  Conference  on  Pollution 
Control  for  the  Metal  Finishing  Industry.  EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  257- 
268,  4  ref. 

Descriptors:  'Environmental  protection,  'Manage- 
ment planning,  'Environmental  policy,  'Regula- 
tions, Monitoring,  Hazardous  materials,  Enforce- 
ment, Water  pollution  control,  Industrial  wastes. 

Environmental  auditing  can  be  management's  key 
to  effective  environmental  compliance  by  assessing 
ones  status  with  a  myriad  of  changing  regulatory 
requirements.  Since  environmental  auditing  activi- 
ties represent  a  relatively  new  technique  for  indus- 
try, the  definition  and  methods  of  conducting  an 
environmental  audit  may  vary  significantly.  The 
generally  accepted  definition  used  by  the  EPA 
defines  an  environmental  audit  as  a:  'systematic, 
documented,  periodic  and  objective  review  of  fa- 
cility operations  and  practices  related  to  meeting 
environmental  requirements.'  Some  of  the  reasons 
for  performing  an  environmental  audit  are  given 
and  deficiencies  frequently  identified  during  audits 
of  manufacturing  facilities  are  summarized. 
Common  compliance  problems  include  lack  of 
documentation/record  keeping,  inadequate  prac- 
tices employed  in  handling  hazardous,  and  inad- 
equate management  procedures  and  training.  (See 
also  W89-02392)  (Lantz-PTT) 
W89-02409 


ADVISORY  SYSTEM  FOR  NORTH  CAROLINA 
GROUNDWATER  QUALITY  MODELING  AND 
MANAGEMENT  NEEDS, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 

Environmental  Engineering. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-02548 


MICROCOMPUTER  PROGRAM  DEVELOP- 
MENT FOR  ON-FARM  IRRIGATION  SYS- 
TEMS PLANNING, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

B.  A.  King,  B.  A.  Sauer,  and  J.  R.  Busch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-235783/ 
AS.  Price  codes:  A17  in  paper  copy;  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute 
Moscow,  Completion  Report,  May  1987.  385p,  85 
fig,  2  tab,  28  ref,  8  append.  Contract  No.  14-08- 
0001-G1222. 

Descriptors:  'System  analysis,  'Irrigation  design, 
'Simulation  analysis,  'Computer  models,  Irriga- 
tion, Pacific  Northwest,  Computer  programs,  Irri- 
gation practices,  Crop  rotation,  Irrigation  systems 
information. 

A  simulation  modeling  package  has  been  devel- 
oped for  the  purpose  of  critically  evaluating  on- 
farm  irrigation  water  supply  and  application  sys- 
tems under  Pacific  Northwest  conditions.  The 
entire  package  is  designed  to  be  executed  on  a 
microcomputer.  The  modeling  package  incorpo- 
rates climatic,  farm  layout  and  management  factors 
in  conjunction  with  irrigation  systems  information. 


The  modeling  procedure  can  consider  up  to  6 
different  application  systems  supplied  from  a 
common  water  source  applying  water  to  total  11 
fields.  The  crop  rotation  pattern  for  each  field  can 
be  up  to  9  years  with  2  crops  per  year.  The 
procedure  is  designed  to  be  used  as  a  planning  tool 
for  determining  the  projected  operation  of  an  irri- 
gation system  on  a  given  farm  under  site-specific 
conditions.  (IWRRI) 
W89-02550 


HYDROLOGY  VERSUS  WATER  RESOURCES 
MANAGEMENT, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
For  primary  bibliographic  entry  see  Field  2A. 

W89-02724 


FLOOD  HAZARD  MANAGEMENT:  BRITISH 
AND  INTERNATIONAL  PERSPECTIVES. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-02743 


FLOOD  PROBLEM  IN  PERSPECTIVE, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-02744 


URBAN  FLOOD  PROBLEMS:  THEIR  SCALE 
AND  THE  POLICY  RESPONSE, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

London  (England). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-02746 


FLOOD  LOSS  REDUCTION  BY  METROPOLI- 
TAN REGIONAL  AUTHORITIES  IN  THE 
UNITED  STATES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02752 


WARNING      DISSEMINATION      AND      RE- 
SPONSE WITH  SHORT  LEAD  TIMES, 

Colorado   Univ.   at  Colorado   Springs.   Dept.   of 
Geography  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  6F. 

W89-02754 


IT'S  YOUR  CHOICE:  A  GUIDEBOOK  FOR 
LOCAL  OFFICIALS  ON  SMALL  COMMUNITY 
WASTEWATER  MANAGEMENT  OPTIONS. 

Environmental   Protection    Agency,   Washington, 

DC.  Municipal  Facilities  Div. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02838 


WASTE  MINIMIZATION  AUDIT  REPORT: 
CASE  STUDIES  OF  MINIMIZATION  OF  SOL- 
VENT WASTES  AND  ELECTROPLATING 
WASTES  AT  A  DOD  (DEPARTMENT  OF  DE- 
FENSE) INSTALLATION, 
Versar,  Inc.,  Springfield,  VA. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-02839 


CORRECTIVE  MEASURES  FOR  RELEASES 
TO  GROUNDWATER  FROM  SOLID  WASTE 
MANAGEMENT  UNITS, 

GCA   Corp.,    Bedford,    MA.    GCA   Technology 

Div. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02844 


CONSERVATION    MANAGEMENT    OPTIONS 
FOR  RIVERS, 

Transvaal     Afdeling     Natuurbewaring,     Pretoria 
(South  Africa). 

C.  J.  Kleynhans,  M.  N.  Bruton,  J.  A.  Day,  R.  N. 
Porter,  and  C.  P.  R.  Roberts. 
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WATER  RESOURCES  PLANNING— Field  6 
Evaluation  Process — Group  6B 


IN:  Conservation  of  South  African  Rivers.  1986.  p 
36-43,  13  ref. 

Descriptors:  'Water  resources  management, 
•Water  conservation,  *Rivers,  'South  Africa,  Con- 
servation, River  regulations,  Management  plan- 
ning. 

Conservation  management  involves  an  interference 
with  rivers  to  produce  desired  changes  or  to  pre- 
vent undesirable  changes.  In  order  to  decide 
whether  management  is  necessary  and  what  meas- 
ures must  be  taken  in  different  instances,  rivers 
need  to  be  classified  on  two  scales,  i.e.,  in  terms  of 
their  conservation  status  and  their  conservation 
importance.  Different  parts  of  a  river  system  could 
be  given  different  gradings.  Rivers  which  have  a 
high  conservation  importance  but  a  low  conserva- 
tion status  need  the  most  urgent  attention,  and  the 
aim  will  be  to  raise  their  conservation  status  to  the 
highest  practical  level.  For  any  management  deci- 
sions to  be  made,  it  is  important  to  have  a  funda- 
mental understanding  of  the  way  in  which  a  river 
functions,  the  consequences  of  perturbations,  and  a 
value  system  which  allows  judgements  to  be  made 
about  priorities.  Reviewing  whether  management 
is  necessary  and  what  the  conservation  goals 
should  be,  can  help  determine  the  direction  of 
management.  Two  possibilities  for  the  management 
of  a  scarce  resource  such  as  water  have  been 
proposed  in  the  literature:  (a)  the  first  is  the  maxi- 
mum feasible  sustainable  state  which  essentially 
relies  on  continued  technological  advancement  to 
maximize  the  resource  as  the  solution  to  the  scarci- 
ty problem;  and  (b)  the  frugal  sustainable  state  in 
which  no  goals  of  maximizing  the  amounts  of  the 
resource  that  will  be  used  are  set.  (See  also  W89- 
02985)  (Lantz-PTT) 
W89-02989 

6B.  Evaluation  Process 


OPTIMIZING  OPERATION  AND  MAINTE- 
NANCE OF  WATER  SUPPLY  WELLS, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

J.  Tavangar. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  15- 

29,  2  fig,  4  tab. 

Descriptors:  'Maintenance,  'Pumping,  'Wells, 
'Water  well  maintenance,  'Model  studies,  'Cost 
analysis,  'Water  supply  systems,  'Economic  as- 
pects, Aquifers,  Water  quality,  Groundwater  moni- 
toring, Mathematical  studies,  Groundwater, 
Groundwater  management. 

As  population  and  demand  for  water  grow  and 
new  sources  of  water  become  expensive  and 
scarce,  the  need  for  better  management  of  existing 
water  supply  systems  becomes  apparent.  Ground- 
water plays  an  important  role  in  the  water  picture 
of  many  municipalities  and  is  often  the  best  quality 
and  the  most  reliable  source  of  water  available. 
However,  because  of  overpumping,  water  levels 
are  declining  in  most  aquifers.  This  has  resulted  in 
higher  pumping  costs,  and  in  some  cases,  extrac- 
tion of  lower  quality  water.  In  addition,  as  water 
systems  age  and  deteriorate,  their  efficiencies  often 
decline,  resulting  in  lower  production  rates  and 
higher  energy  costs.  Since  the  process  of  deteriora- 
tion usually  takes  place  over  a  relatively  long 
period,  it  is  not  easily  detected  and  quantified 
unless  a  systematic  testing  and  monitoring  program 
is  in  place.  In  case  of  a  decline  in  well  or  pump 
efficiency,  a  choice  must  be  made  regarding  the 
type  of  rehabilitation  measures  that  would  yield 
the  best  economic  results.  A  detailed  economic 
evaluation  procedure  is  presented  for  selecting  the 
most  cost-effective  rehabilitation  measures  from 
the  many  alternatives  available  for  improving  inef- 
ficient systems.  An  interactive  computer  model  has 
been  developed  to  facilitate  the  application  of  this 
economic  analysis  procedure  and  to  assist  in  the 
collection  and  updating  of  a  data  base  necessary 
for  such  an  analysis.  A  procedure  is  also  presented 
for  optimizing  the  operation  of  water  supply  wells 
to  minimize  the  overall  pumping  cost  of  the 
system.  (See  also  W89-02331)  (Author's  abstract) 
W89-02333 


WASTEWATER    TREATMENT:    OPTIMIZING 

AN  EXISTING  SYSTEM, 

Harris  Corp.,  Melbourne,  FL. 

For   primary   bibliographic   entry   see   Field    5D. 

W 89-02406 


PROCEEDINGS,  SEVENTEENTH  MISSISSIP- 
PI WATER  RESOURCES  CONFERENCE,  25-26 
MARCH,  1987,  JACKSON,  MISSISSIPPI. 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-1 16769/ 
AS.  Price  codes:  A06  in  paper  copy;  A01  in  micro- 
fiche. Proceedings  Report,  1987.  HOp.  Edited  by 
E.  J.  Hawkins.  Contract  No.  G1234. 

Descriptors:  'Water  management,  'Data  storage, 
'Data  retrieval,  'Model  studies,  'Groundwater 
movement,  Water  law,  Computer  models,  Mathe- 
matical models,  Hydraulic  models,  Surface  water, 
Economic  impact,  Waterways,  Irrigation,  Flood- 
ing. 

The  proceedings  of  the  seventeenth  Mississippi 
water  resources  conference  are  compiled.  In  this 
conference,  papers  focused  on  specific  problems, 
systems,  and  methods  applicable  to  water  manage- 
ment in  the  State  and  the  region.  Twenty-one 
papers  by  separate  authors  addressed  information/ 
data  management,  assessed  impacts  of  the  1986 
drought,  presented  modeling  techniques  for  vari- 
ous surface  and  groundwater  problems,  presented 
water  quality  studies,  reviewed  alternatives 
sources  of  supply,  and  discussed  water  allocation. 
(USGS) 
W89-02476 


WATER  AND  ARID  LANDS  OF  THE  WEST- 
ERN UNITED  STATES. 

For  primary   bibliographic   entry   see   Field   6D. 
W89-02630 


WEST  IN  PROFILE, 

World  Resources  Inst.,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02631 


CENTRAL  VALLEY  OF  CALIFORNIA, 

California  Univ.,  Davis. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02633 


WATER  RESOURCES  OF  THE  UPPER  COLO- 
RADO RIVER  BASIN:  PROBLEMS  AND 
POLICY  ALTERNATIVES, 

Colorado  Univ.,  Boulder. 

For   primary   bibliographic   entry   see  Field   6D. 

W 89-0263 5 


TOWARD  SUSTAINING  A  DESERT  METROP- 
OLIS: WATER  AND  LAND  USE  IN  TUCSON, 
ARIZONA, 

Arizona  Univ.,  Tucson. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02637 


WATER    MANAGEMENT    ISSUES    IN    THE 
DENVER,  COLORADO,  URBAN  AREA, 

Milliken  Chapman  Research  Group,  Inc.,  Little- 
ton, CO. 

For   primary   bibliographic   entry   see   Field   6D. 
W89-02638 


NEW  WATER  POLICIES  FOR  THE  WEST, 

World  Resources  Inst.,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02639 


DEVELOPING  A  STATE  GROUND  WATER 
POLICY  IN  THE  CORN  BELT:  THE  IOWA 
CASE, 

IT  Corp.,  Monroeville,  PA. 

For  primary  bibliographic  entry  see  Field  2F. 


W89-02681 


POWER  BEHIND  THE  FLOOD  SCENE, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02747 


SOCIAL  CHOICE  AND  BENEFIT-COST  ANAL- 
YSIS, 

Middlesex  Polytechnic,  London  (England).  Flood 
Hazard  Research  Centre. 
C.  H.  Green. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  219-244,  3  fig,  7  tab,  37  ref. 

Descriptors:  'Cost-benefit  analysis,  'Risks,  'Flood 
control,  'Flood  plain  management,  'Social  as- 
pects, Surveys,  Economic  aspects,  Flood  damage, 
Theoretical  analysis,  Public  policy,  Tangible  bene- 
fits, Flood  benefits,  Comparative  benefits,  Public 
benefits. 

Benefit-cost  analysis  (BCA)  is  a  procedure  whose 
rationale  is  that  since  economists  cannot  define 
ends  or  social  goals  in  any  rigorous  manner,  soley 
the  economic  efficiency  implications  of  projects 
are  analyzed.  The  intent  is  then  that  this  rigorous 
analysis  of  the  efficiency  implications  will  be 
melded  into  assessing  the  project  against  other 
social  goals.  BCA  applied  to  flood  control  projects 
can  easily  ignore  the  most  important  data.  Since 
the  social  goals  served  by  flood  alleviation  are  not 
defined  in  Britain,  it  is  easily  assumed  that  econom- 
ic efficiency  is  the  goal  merely  because  a  project's 
success  can  be  quantified  on  this  basis.  Second, 
BCAs  typically  exclude  some  impacts  as  intangi- 
bles which  affect  the  project's  efficiency.  What  is 
included  need  not  be  so  much  what  is  important  as 
what  is  easily  measured.  Not  only  are  the  results 
thereby  distorted,  but  the  intangibles  may  be  re- 
garded as  unimportant  merely  because  they  are  not 
quantified.  A  third  danger  is  that  in  carrying  out 
analyses  pragmatic  feasibility  can  negate  the  im- 
portance of  theoretical  correctness.  A  review  of 
these  problems  is  presented  along  with  a  report  of 
the  work  being  done  to  overcome  some  of  them. 
(See  also  W89-02743)  (Author's  abstract) 
W89-02756 


ASSESSING     THE     HEALTH     EFFECTS     OF 
FLOODS, 

Greater    London    Council    (England).    Dept.    of 

Public  Health  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02757 


PROJECT  APPRAISAL,  RESOURCE  ALLOCA- 
TION AND  PUBLIC  INVOLVEMENT, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  6E. 

W89-02758 


VALUE  ENGINEERING  FOR  SMALL  COM- 
MUNITIES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  the  Assistant  Administrator  for 
Water. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-184858. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  430/09-87-011,  March  1988.  33p, 
10  fig,  6  ref,  4  append. 

Descriptors:  'Value  engineering,  'Construction 
costs,         'Operating         costs,  'Engineering, 

'Wastewater  treatment  facilities,  'Economic  as- 
pects, Costs,  Finances. 

The  use  of  value  engineering  (VE)  for  wastewater 
treatment  facilities  during  their  design  develop- 
ment is  a  proven  management  tool  that  saves 
money.  Since  September  1976,  VE  has  been  re- 
quired for  all  wastewater  treatment  projects  with 
an  estimated  construction  cost  of  $10  million  or 
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more,  if  financial  assistance  was  provided  by  the 
EPA.  In  addition,  EPA  has  encouraged  the  use  of 
VE  on  smaller  projects.  This  program  has  been 
extremely  successful  in  controlling  the  cost  of  con- 
struction, as  well  as  in  saving  communities  thou- 
sands of  dollars  each  year  in  facility  operating 
costs.  This  document  provides  guidance  to  com- 
munities which  are  considering  the  use  of  VE  for 
their  wastewater  treatment  projects.  This  docu- 
ment: explains  what  VE  is  and  provides  examples; 
illustrates  the  cost  of  VE  as  well  as  its  benefits;  and 
provides  a  simplified  contract  clause  (a  standard 
scope  of  service)  to  be  used  in  obtaining  VE  serv- 
ices. Because  this  document  is  intended  to  provide 
an  overview  of  the  VE  process,  details  of  the  VE 
process  have  not  been  addressed.  The  use  of  VE 
for  wastewater  treatment  facilities  during  their 
design  development  is  a  proven  management  tool 
that  saves  money.  (Lantz-PTT) 
W89-02865 


CONSERVATION  OF  SOUTH  AFRICAN 
RIVERS, 

Council  for  Scientific  and  Industrial  Research,  Pre- 
toria (South  Africa).  Foundation  for  Research  De- 
velopment. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-02985 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


GROWTH    AND    WATER    IN    THE    SOUTH 
COAST  BASIN  OF  CALIFORNIA, 

California  Univ.,  Riverside. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02636 
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CASE  STUDY  OF  MINIMUM  STREAMFLOW 
FOR  FISHERY  HABITAT  IN  THE  YAMPA 
RIVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02460 


PROJECTIONS  OF  WATER  AVAILABILITY 
IN  THE  LOWER  RIO  GRANDE,  GILA-SAN 
FRANCISCO  AND  MIMBRES  DRAINAGE 
BASINS  TO  2005, 

New  Mexico  Univ.,  Albuquerque.  Bureau  of  Busi- 
ness and  Economic  Research. 
J.  C.  Tysseling,  D.  Boldt,  and  B.  McDonald. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-201042/ 
AS.  Price  codes:  A09  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces.  Technical  Completion  Report 
No.  212,  October  1986.  172p,  44  tab,  2  maps,  36 
ref,  3  append.  Project  No.  1345629. 

Descriptors:  'Water  demand,  'Forecasting, 
•Water  requirements,  'Long-term  planning,  Re- 
gional analysis,  Competing  uses,  Water  policy, 
Management,  New  Mexico,  Lower  Rio  Grande, 
Gila-San  Francisco  drainage  basin,  Mimbres  drain- 
age basin. 

The  management  of  New  Mexico  water  resources 
requires  an  understanding  of  the  magnitude  and 
source  of  future  water  scarcity  conditions.  Without 
detailed  information  regarding  the  specific  nature 
of  future  water  scarcity  conditions,  resource  man- 
agement activities  may  incorrectly  assign  priorities 
to  particular  scarcity-mitigating  efforts.  Current 
and  projected  water  supply  and  demand  conditions 
are  analyzed  for  the  Lower  Rio  Grande  Surface 
Drainage  Basin,  the  Gila  River  and  San  Francisco 
River  Surface  Drainage  and  Mimbres  Closed 
Basin.  This  analysis  relies  on  1980  data  and 
projects  future  water  scarcity  conditions  over  a  25- 
year  period  to  2005.  Water  use  data  for  1980 
provided  by  the  State  Engineer  Office  is  combined 
with  economic  and  demographic  data  (from  sever- 
al sources)  to  allow  calculation  of  water  use  coeffi- 


cients for  differing  water  use  sectors  within  the 
hydrologically  defined  portions  of  each  county. 
Future  water  scarcity  conditions  are  assessed  by 
the  State  Engineer  Office.  The  analysis  identified 
increased  water  scarcity  conditions  in  the  projec- 
tion for  both  the  Lower  Rio  Grande  Surface 
Drainage  Basin  and  Mimbres  Closed  Basin.  The 
25-year  protection  of  water  resource  demands  in 
the  Gila-San  Francisco  Surface  Drainage  Basin 
shows  a  decline  in  scarcity  conditions.  (McDonald- 
NMU.) 
W89-02474 


PUMPAGE  OF  WATER  IN  LOUISIANA,  1985, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
D.  L.  Lurry. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  Louisiana  Water  Resources  Special 
Report   No.   4,   1987.    14p,   6  fig,   3   tab,    15   ref. 

Descriptors:  'Groundwater,  'Water  utilization, 
•Louisiana,  'Withdrawal,  'Water  use,  Surface 
waters,  Water  supply,  Domestic  use,  Public-supply 
use,  Rural  use,  Irrigation  use,  Industrial  use,  Aqua- 
culture. 

In  1985,  an  estimated  10,420  Mgal/d  (million  gal- 
lons per  day)  of  water  was  withdrawn  for  various 
purposes  in  Louisiana  -  about  1,450  Mgal/d  of 
groundwater  and  about  8,970  Mgal/d  of  surface 
water.  Total  water  withdrawals  in  the  State  de- 
creased by  16  percent  from  1980  to  1985.  For  1980 
and  1985,  groundwater  withdrawals  were  14  per- 
cent and  surface  water  withdrawals  were  86  per- 
cent of  the  total  withdrawals  in  the  State.  Ground- 
water withdrawals  decreased  by  19  percent; 
whereas,  surface  water  withdrawals  decreased  by 
16  percent  during  this  5-year  period.  The  totals  of 
water  withdrawn  in  1985  for  various  purposes 
were  as  follows:  public  supply,  629  Mgal/d;  indus- 
trial, 2,090  Mgal/d;  power  generation,  5,960  Mgal/ 
d;  rural  domestic  and  livestock,  58  Mgal/d;  and 
irrigation  and  aquaculture,  1,  680  Mgal/d.  Ground- 
water was  withdrawn  at  the  following  average 
rates  for  various  purposes  in  1985:  public  supply, 
276  Mgal/d;  industrial,  303  Mgal/d;  power  genera- 
tion, 30  Mgal/d;  rural  domestic  and  livestock,  54 
Mgal/d;  and  irrigation  and  aquaculture,  784  Mgal/ 
d.  Surface  water  was  withdrawn  at  the  following 
average  rates  for  various  purposes  in  1985:  public 
supply,  353  Mgal/d;  industrial  1,790  Mgal/d; 
power  generation,  5,930  Mgal/d;  rural  domestic 
and  livestock,  4  Mgal/d;  and  irrigation  and  aqua- 
culture, 891  Mgal/d.  Industrial  water  withdrawals 
decreased  by  1,580  Mgal/d  from  1980  to  1985. 
This  reflects  a  decrease  of  43  percent  from  1980. 
(USGS) 
W89-02506 


WATER  AND  ARID  LANDS  OF  THE  WEST- 
ERN UNITED  STATES. 

Cambridge  University  Press,  New  York,  1988.  A 
World  Resources  Institute  Book.  415p.  Edited  by 
Mohamed  T.   El-Ashry  and   Diana  C.   Gibbons. 

Descriptors:  *Arid  lands,  'Semiarid  lands,  'Water 
allocation,  'Water  demand,  *Western  United 
States,  *Water  policy,  *Regional  planning,  Water 
management,  Water  conservation,  Water  supply 
development,  Water  use  efficiency. 

The  nature  of  water  demands  in  agricultural  and 
municipal  sectors  in  the  U.S.  West  is  explored  and 
policies  for  maximizing  efficiency  and  minimizing 
the  conflicts  inherent  in  policy  change  are  out- 
lined. It  is  shown  how  the  West  can  gradually 
move  away  from  expensive  supply-side  projects 
and  water  subsidies  and  how  it  can  control  demand 
and  reallocate  existing  supplies  within  water  mar- 
kets, enhancing  environmental  quality  in  the  proc- 
ess. Areas  discussed  include  the  Central  Valley  and 
South  Coast  Basin  of  California,  the  Texas  High 
Plains,  the  upper  Colorado  River  Basin,  Tucson, 
Arizona,  and  Denver,  Colorado.  Also  addressed  is 
the  water  management  challenge  other  dry  lands 
face.  Numerous  countries  are  also  experiencing 
conflicts  as  they  try  to  reallocate  limited  supplies 
from  agriculture  to  urban  uses.  Many  of  the  recom- 
mendations included  here,  when  adapted  to  pre- 
vailing social,  cultural,  and  economic  conditions, 


could  help  increase  the  productivity  of  water  and 
land  resources  in  other  regions.  (See  W89-02631 
thru  W89-02639)  (VerNooy-PTT) 
W89-02630 


WEST  IN  PROFILE, 

World  Resources  Inst.,  Washington,  DC. 

M.  T.  El-Ashry,  and  D.  C.  Gibbons. 

IN:  Water  and  Arid  Lands  of  the  Western  United 

States.  Cambridge  University  Press,  New  York. 

1988.  p  1-19,  3  fig,  4  tab,  34  ref. 

Descriptors:  'Arid  lands,  'Semiarid  lands,  'Water 
demand,  'Municipal  water,  'Irrigation  require- 
ments, 'Water  management,  Water  conservation, 
Water  allocation,  Water  use  efficiency,  Western 
United  States,  Urbanization,  Irrigation  effects,  Sa- 
linity. 

Water  development  in  the  American  West  has 
been  shaped  by  the  region's  geography,  legal  and 
institutional  arrangements,  urban  expansion,  and 
the  spread  of  irrigated  agriculture.  From  the  grass- 
lands of  west  Texas  to  the  deserts  of  Arizona,  the 
southwest  quadrant  of  the  United  States  is  the  most 
arid  part  of  the  country.  The  geography  of  this 
area  affected  the  history  of  its  water  law  develop- 
ment. Another  factor  exerting  increasing  pressure 
on  water  allocation  is  the  rapid  growth  of  urban 
areas  and  their  increasing  municipal  water  de- 
mands. Although  municipal  and  industrial  water 
needs  are  growing,  water  use  in  the  West  remains 
dominated  by  irrigated  agriculture.  With  agricul- 
tural consumption  reaching  90  percent  of  total 
water  consumption  in  some  areas,  agricultural 
needs  and  the  growing  problem  of  salinity  due  to 
irrigation  are  major  factors.  The  West  now  stands 
at  a  critical  juncture.  Except  in  small  municipal 
projects,  supply-side  remedies  are  no  longer  the 
answer  to  water  scarcity.  Making  a  smooth  transi- 
tion in  the  West  from  water  development  to  water 
conservation  and  reallocation  will  require  funda- 
mental changes  in  long-held  attitudes  toward  natu- 
ral resources  and  man's  dominion  over  them.  (See 
also  W89-02630)  (VerNooy-PTT) 
W89-02631 


GREAT  AMERICAN  DESERT  TRANS- 
FORMED: ARIDITY,  EXPLOITATION,  AND 
IMPERIALISM  IN  THE  MAKING  OF  THE 
MODERN  AMERICAN  WEST, 

California  Univ.,  Los  Angeles. 

N.  Hundley. 

IN:  Water  and  Arid  Lands  of  the  Western  United 

States.  Cambridge  University  Press,  New  York. 

1988.  p  21-83,  207  ref. 

Descriptors:  'Water  law,  'Water  rights,  'Deserts, 
'Arid  lands,  'Semiarid  lands,  'History,  'Water 
demand,  'Water  supply  development,  'Literature 
review,  Economic  development,  Irrigation  re- 
quirements, Water  allocation,  Municipal  water, 
Water  policy,  Western  United  States,  Urbaniza- 
tion, Industrial  water,  Water  allocation. 

Following  the  1848  discovery  of  gold  in  Califor- 
nia, the  West  developed  rapidly,  with  attention 
focused  primarily  on  precious  metals  in  the  moun- 
tains and  stockgrowing  and  farming  on  the  Great 
Plains  and  in  the  broad  valleys  of  the  far  West. 
Over  the  next  50  years,  modest  but  significant 
advances  in  irrigation  accompanied  important  de- 
velopments in  western  water  law,  especially  in 
states  containing  both  arid  and  humid  sections. 
Western  agriculture's  hard  times  in  the  1880s  and 
1890s  were  followed  by  unprecedented  prosperity 
during  the  early  twentieth  century.  Mining  en- 
joyed similar  prosperity  during  the  war  years,  and 
governmental  expenditures,  along  with  advances  in 
science  and  technology,  were  decisive.  Both  stock- 
growers  and  farmers  experienced  boom  times  from 
the  1940s  into  the  1960s,  while  urban  and  industrial 
expansion  meant  increased  demands  from  the 
West's  dearest  resource:  water.  Pressure  for  mas- 
sive new  water  projects  lessened  in  the  1970s  and 
1980s  as  costs  soared,  as  environmentalists  urged 
wiser  use  of  scarce  supplies,  and  as  the  population 
growth  rate  slowed.  With  a  current  western  popu- 
lation in  excess  of  70  million,  with  increasing  urban 
and  industrial  demands  for  limited  water  supplies, 
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and  with  little  prospect  of  huge  new  projects  to 
increase  water  supplies,  the  West  is  entering  a  new 
era.  The  emphasis  is  now  on  reallocation  and 
better  management  of  existing  supplies.  Demands 
are  mounting  for  new  attitudes  toward  water,  espe- 
cially for  conservation  in  agriculture.  (See  also 
W89-02630)  (VerNooy-PTT) 
W89-02632 


CENTRAL  VALLEY  OF  CALIFORNIA, 

California  Univ.,  Davis. 

C.  V.  Moore,  and  R.  E.  Howitt. 

IN:  Water  and  Arid  Lands  of  the  Western  United 

States.  Cambridge  University  Press,  New  York. 

1988.  p  85-126,  2  fig,  10  tab,  26  ref. 

Descriptors:  'California,  *Water  demand,  *Water 
management,  *Water  law,  *Water  allocation, 
•Water  policy,  Municipal  water,  Economic  devel- 
opment, Overdraft,  Water  conveyance,  History, 
Geohydrology. 

The  conflicts  and  control  of  water  in  California 
have  been  the  source  of  political  careers,  personal 
fortunes,  and  Hollywood  movies.  Water  has  char- 
acteristics of  both  public  and  private  property. 
Over  the  past  century,  water  management  and 
development  have  shifted  from  small  local  institu- 
tions to  predominantly  large  public  agencies.  The 
impetus  for  changing  institutions  came  from  physi- 
cal, economic,  and  technical  shifts;  the  implemen- 
tation was  manifest  political  power.  A  brief  over- 
view of  the  physical  and  economic  characteristics 
of  California's  Central  Valley  is  presented,  fol- 
lowed by  a  historical  overview  of  economic  devel- 
opment in  the  valley,  including  water  law  and  the 
major  actors  in  the  development  and  management 
of  water.  Emerging  problems  in  the  Central  Valley 
water  industry  are  presented,  and  the  policy  solu- 
tions to  these  problems  are  developed.  These  con- 
clusions lead  to  the  prediction  that  California's 
water  institutions  are  about  to  change  substantially 
again.  A  nonstructural  policy  option  would  trans- 
form water  agencies  from  predominantly  builders 
and  allocators  of  new  supplies  to  providers  of 
information  and  impartial  brokers  for  existing  sup- 
plies. Providing  information  to  minimize  the  cost 
of  market  creation  would  replace  construction  of 
new  facilities  as  the  primary  agency  thrust.  (See 
also  W89-02630)  (Author's  abstract) 
W89-02633 


LAND  AND  WATER  MANAGEMENT  ISSUES: 
TEXAS  HIGH  PLAINS, 

R.  D.  Lacewell,  and  J.  G.  Lee. 
IN:  Water  and  Arid  Lands  of  the  Western  United 
States.  Cambridge  University  Press,  New  York. 
1988.  p  127-167,  3  fig,  3  tab,  59  ref. 

Descriptors:  'Groundwater  mining,  *Ogallala  aq- 
uifer, *Texas,  'Arid  lands,  'Water  management, 
•Groundwater  depletion,  'Water  conservation, 
•Water  policy,  Farm  management,  Dry  farming, 
Irrigation  effects,  Irrigation  requirements,  Water 
use  efficiency,  Land  management. 

Irrigation  developed  on  the  Texas  High  Plains 
using  water  from  an  exhaustible  groundwater  re- 
source (the  Ogallala  aquifer).  Pumping  from  the 
Ogallala  in  this  region  has  diminished  the  resource 
to  the  point  that  some  areas  have  already  made  a 
transition  back  to  rain-fed  or  dryland  agricultural 
production.  This  transition  from  an  intensive  agri- 
culture to  an  extensive  one  (irrigated  to  dryland) 
offers  a  unique  opportunity  for  study  in  the  United 
States,  one  that  can  provide  lessons  for  other  re- 
gions that  eventually  will  face  such  a  transition. 
The  focus  of  this  case  study  is  the  implications  of 
aquifer  mining.  They  include  impacts  on  agricul- 
ture, soil  erosion,  and  present  policy  options  most 
likely  to  effect  a  smooth  transition  to  dryland 
farming,  considering  minimizing  long-term  envi- 
ronmental degradation  as  well  as  political  and  eco- 
nomic feasibility.  Policy  needs  for  resource  conser- 
vation and  orderly  economic  adjustment  on  the 
Texas  High  Plains  include  flexibility  in  commodity 
programs  for  cropping  pattern  changes,  fine  tuning 
of  cost-sharing  programs,  targeting  the  conserva- 
tion reserve  program  to  maximize  erosion  control 
per  dollar  of  federal  expenditure,  and  research  and 
education  to  develop  new  technology  and  improve 


farming  systems  and  to  transfer  information  to  the 
farmers.  (See  also  W  89-02630)  (Author's  abstract) 
W89-02634 


WATER  RESOURCES  OF  THE  UPPER  COLO- 
RADO RIVER  BASIN:  PROBLEMS  AND 
POLICY  ALTERNATIVES, 

Colorado  Univ.,  Boulder. 

C.  W.  Howe,  and  W.  A.  Ahrens. 

IN:  Water  and  Arid  Lands  of  the  Western  United 

States.  Cambridge  University  Press,  New  York. 

1988.   p   169-232,  7  fig,  23  tab,   53  ref,  append. 

Descriptors:  *Colorado  River  Basin,  'Interstate 
rivers,  *Arid  lands,  *Water  policy,  'Economic 
evaluation,  *Water  management,  'Water  law, 
Water  allocation,  Irrigation  requirements,  History, 
Water  quality,  Water  demand. 

The  Colorado  River  is  the  major  surface  water 
resource  of  the  Southwest,  and  its  upper  basin  has 
an  area  of  approximately  102,000  square  miles.  The 
legal  and  institutional  history  of  the  Upper  Colora- 
do Basin  is  reviewed,  as  well  as  the  hydrology, 
water  use  patterns,  and  the  value  of  water  in  its 
subbasins.  Water  quality  issues  and  the  potential 
for  intrastate  and  interstate  water  markets  involv- 
ing the  Upper  Basin  are  also  discussed.  It  is  a 
major  contention  of  this  study  that  the  Upper 
Basin  is  not  and  will  not  be  short  of  water  if  the 
five  states  of  the  basin  use  their  supplies  in  an 
economically  reasonable  way.  A  set  of  basinwide 
policy  recommendations  includes  the  establishment 
of  an  interstate  river  basin  commission.  At  the  state 
level,  policy  recommendations  include  introducing 
legislation  to  promote  water  conservation  and 
modify  salinity  management  programs.  The  real 
issues  confronting  the  Colorado  Basin  are  primari- 
ly institutional,  not  technical.  More  research,  in- 
cluding actual  experimentation,  should  be  devoted 
to  institutional-motivational  design.  A  basinwide 
institution  is  needed  to  identify  and  negotiate  opti- 
mal changes  in  water  allocation  and  management 
for  all  parts  of  the  basin.  (See  also  W89-02630) 
(VerNooy-PTT) 
W89-02635 


GROWTH  AND  WATER  IN  THE  SOUTH 
COAST  BASIN  OF  CALIFORNIA, 

California  Univ.,  Riverside. 

H.  J.  Vaux. 

IN:  Water  and  Arid  Lands  of  the  Western  United 

States.  Cambridge  University  Press,  New  York. 

1988.  p  233-279,  6  fig,  10  tab,  34  ref. 

Descriptors:  *Water  supply  development,  •Semi- 
arid  lands,  *Water  demand,  'Water  management, 
•Water  policy,  Water  rates,  Water  scarcity,  Cali- 
fornia, Pricing. 

The  South  Coast  Basin  of  southern  California  in- 
cludes the  second  largest  urban  area  in  the  United 
States  as  well  as  the  two  largest  cities  in  California, 
Los  Angeles  and  San  Diego.  The  modern  history 
of  the  region  has  been  characterized  by  the  devel- 
opment of  supplemental  water  supplies  and  the 
storage  facilities  necessary  to  regulate  water  flows 
so  as  to  redress  the  natural  imbalance  between 
periods  of  peak  supply  and  peak  demand.  The 
water  supply  agencies  of  the  basin  have  predicted 
that,  without  additional  supplies,  historically  pre- 
vailing  rates  of  use   cannot   be  sustained   much 
beyond  1990.  The  reasons  are  the  imminent  decline 
in  supplies  available  from  the  Colorado  River  and 
the  anticipated  continuation  of  population  growth. 
The  inability  to  develop  new  supplies  need  not 
forestall  continued  growth  or  doom  the  residents 
of  the  South  Coast  Basin  to  progressively  worsen- 
ing water  deprivation,  however.  Evidence  suggests 
that  the  basin  can  adapt  to  intensifying  water  scar- 
city  through   changes   in   water   pricing  policies, 
development  of  institutions  to  facilitate  market-like 
trade  in  water,  or  some  combination  of  the  two. 
Market-like  trading  would  provide  the  South  coast 
Basin  with  the  opportunity  to  preserve  water  con- 
sumption rates  at  a  relatively  low  cost.  (See  also 
W89-02630)  (VerNooy-PTT) 
W89-02636 
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TOWARD  SUSTAINING  A  DESERT  METROP- 
OLIS: WATER  AND  LAND  USE  IN  TUCSON, 
ARIZONA, 

Arizona  Univ.,  Tucson. 

W.  E.  Martin,  H.  M.  Ingram,  D.  C.  Cory,  and  M. 

G.  Wallace. 

IN:  Water  and  Arid  Lands  of  the  Western  United 

States.   Cambridge  University   Press,  New  York. 

1988.  p  281-332,  6  fig,  7  tab.  40  ref,  2  append. 

Descriptors:  *Deserts,  'Arid  lands,  'Water  man- 
agement, 'Land  use,  'Tucson,  'Arizona,  'Water 
policy,  'Municipal  water,  Water  demand,  Water 
allocation,  Water  conservation,  Public  opinion. 

Arizona  in  general  and  Tucson  in  particular  pro- 
vide an  opportunity  to  test  against  reality  the 
extent  to  which  a  new  age  in  water  has  already 
dawned  and  the  degree  to  which  the  vestiges  of 
previous  patterns  of  decision  making  and  policy 
continue.  The  statewide  Arizona  water  problem 
and  policy  response,  and  water  and  land  issues  for 
the  coming  years  were  examined.  Also  reviewed  is 
the  Tucson  Active  Management  Area  (including 
the  city  of  Tucson)  and  the  politics  of  growth  and 
water  in  Tucson.  Appearances  suggest  that  Tucson 
exemplifies  the  shift  from  water  development  to 
water  management.  Despite  the  appearance  of 
change,  however,  many  characteristics  of  tradi- 
tional water  policy,  such  as  the  same  impetus 
toward  growth  and  development,  have  survived. 
A  characteristic  of  the  previous  development  era 
was  that  problems  were  not  solved  but  instead 
passed  on  to  the  future.  The  current  Arizona  water 
policy  also  is  passing  problems  on  to  the  future. 
The  likelihood  of  substantial  policy  and  political 
change  depends  upon  the  extent  to  which  the  costs 
of  current  policy  come  to  be  perceived.  It  is  also 
possible  that  change  may  come  about  through  the 
mobilization  of  a  broad  public  concern  about  the 
present  and  future  quality  of  life  in  the  state  and  in 
Tucson.  (See  also  W89-02630)  (VerNooy-PTT) 
W89-02637 


WATER  MANAGEMENT  ISSUES  IN  THE 
DENVER,  COLORADO,  URBAN  AREA, 

Milliken  Chapman  Research  Group,  Inc.,  Little- 
ton, CO. 
J.  G.  Milliken. 

IN:  Water  and  Arid  Lands  of  the  Western  United 
States.  Cambridge  University  Press,  New  York. 
1988.  p  333-375.  1  fig,  50  ref. 

Descriptors:  'Denver,  'Municipal  water,  'Water 
management,  'Water  policy,  'History,  Water 
supply  development,  Water  allocation,  Water  con- 
servation, Water  rates. 

Water    management    issues    have    fundamentally 
shaped  the  laws,  political  and  social  institutions, 
economy,    and   culture   of   the   residents   of  the 
Denver  area  since  its  beginnings.  Since  permanent 
settlement  began  in  1859,  the  successive  waves  of 
occupants  have  fought  to  conquer  and  shape  the 
natural  environment  to  their  needs.  These  values 
are  now  being  challenged  by  continued  growth. 
The  water  supply  system  in  the  Denver  metropoli- 
tan area  comprises  a  system  that  began  in  the  core 
city  and  grew  outward  to  encompass  a  group  of 
town  systems.  The  political  rancor  that  began  with 
water  disputes  between  Denver  and  its  suburbs  in 
the  1940s  and  1950s  continues  to  fragment  water 
policy  in  the  metropolitan  area  and  to  hamper 
formation  of  an  effective  regional  growth  manage- 
ment system.  Water  supply  can  be  augmented  or 
water  demand  managed  to  alleviate  the  large  water 
shortage    facing    the    Denver    metropolitan    area 
during    the    next    half-century    in    various    ways. 
Transmountain  diversion,  reallocation  of  agricul- 
tural water  supplies,  using  groundwater,  conserva- 
tion measures,  water  pricing  to  reduce  demand, 
and  a  regional  growth  management  plan  are  all 
being  examined.  Although  there  is  now  much  dis- 
agreement over  the  future  direction  of  water  man- 
agement, in  the  next  2  or  3  years  a  systemwide 
environmental  impact  statement  on  the  metropoli- 
tan Denver  water  supply  system  will  be  complete 
and  the  scenario  decided  upon  to  meet  the  Denver 
area's  water  needs  for  the  next  50  years.  (See  also 
W89-02630)  (VerNooy-PTT) 
W89-02638 


165 


Field  6— WATER  RESOURCES  PLANNING 


Group  6D — Water  Demand 

NEW  WATER  POLICIES  FOR  THE  WEST, 

World  Resources  Inst.,  Washington,  DC. 

M.  T.  El-Ashry,  and  D.  C.  Gibbons. 

IN:  Water  and  Arid  Lands  of  the  Western  United 

States.   Cambridge  University  Press,  New  York 

1988.  p  377-395,  19  ref. 

Descriptors:  *Water  policy,  'Western  United 
States,  *Arid  lands,  *Semiarid  lands,  *Water  man- 
agement, *Water  demands,  Water  allocation,  Mu- 
nicipal water,  Water  conservation,  Irrigation  ef- 
fects, Salinity,  Agriculture,  Water  supply  develop- 
ment, Return  flow. 

The  arid  West  has  entered  a  new  era.  What  was 
once  an  endless  frontier  is  now  a  vital,  populated 
region  fully  integrated  with  the  rest  of  the  country. 
In  light  of  emerging  conflicts  over  water  allocation 
and  water  quality  degradation,  western  states  must 
now  re-evaluate  their  water  management  priorities. 
Agricultural  water  use  is  threatened  not  only  by 
growing  urban  demand,  but  also  by  soil  and  water 
salinity  and  toxic  return  flows,  which  highlight  the 
negative  environmental  impacts  of  traditional  irri- 
gation practices.  The  time-honored  strategy  of  in- 
creasing water  supplies  and  correcting  water  qual- 
ity degradation  through  capital-intensive  projects 
has  reached  its  limits;  financial,  environmental,  and 
legal  obstacles  are  overwhelming.  Growing  cities 
that  have  already  instituted  marginal  cost  pricing 
but  still  need  more  water  should  follow  least-cost 
rules  in  choosing  between  new  water  supply 
projects  and  such  alternatives  as  purchase  or  lease 
of  water  from  agriculture  or  demand-reduction 
programs.  As  a  natural  response  to  water  markets, 
higher  water  use  efficiency  in  irrigated  agriculture 
makes  more  water  available  and  has  many  positive 
environmental  consequences  -  reduced  saline  and 
toxic  return  flows  from  irrigation,  and  augmented 
supplies  for  recreation  or  waste  dilution.  Overall, 
the  new  water  policies  presented  are  based  on  the 
premise  that  arid  and  semiarid  regions  are  going  to 
have  to  live  within  their  limited  water  budgets. 
These  recommendations  also  stem  from  the  realiza- 
tion that  many  of  the  traditional  water  policies  no 
longer  serve  the  public  interest  and  do  not  meet 
the  new  challenges  of  urbanization  and  environ- 
mental degradation.  The  West  needs  to  act  now, 
before  crises  govern  the  management  of  this  vital 
resource.  (See  also  W89-02630)  (VerNooy-PTT) 
W89-02639  ; 


in  Colorado  has  developed  into  a  complex  network 
of  permits,  hearings,  and  legal  doctrine.  With  the 
continued  competition  for  water  along  the  Front 
Range  of  the  state,  entities  with  large  water  de- 
mands and  sizable  revenues,  cities,  will  be  best  able 
to  continue  to  develop  and  acquire  valuable  water 
rights.  The  implications  for  the  ground  water  irri- 
gators are  great.  Not  only  will  they  continue  to  be 
required  to  pay  for  augmentation  water  to  offset 
the  depletion  of  the  river  caused  by  out-of-priority 
pumping,  but  they  will  also  be  charged  higher  and 
higher  fees  to  acquire  such  water  for  augmenta- 
tion. The  physical  allocation  and  administrative 
tools  of  ground  water  in  Colorado  are  in  place,  but 
the  economic  effects  of  the  existing  system  may  be 
devastating  to  the  ground  water  irrigator  of  the 
future.  (See  also  W89-02654)  (Davis-PTT) 
W89-02659 


NATURAL  FLOW  AND  WATER  CONSUMP- 
TION IN  THE  MILK  RIVER  BASIN,  MON- 
TANA AND  ALBERTA,  CANADA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-03004 
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USE  OF  A  REGIONAL  GROUND-WATER 
FLOW  MODEL  FOR  WATER  RIGHTS  ADMIN- 
ISTRATION IN  A  SOUTHWEST  ALLUVIAL 
BASIN, 

New  Mexico  State  Engineer  Office,  Santa  Fe. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-02332 


IMPLICATIONS  OF  THE  CLEAN  WATER  ACT 
AND  SAFE  DRINKING  WATER  ACT  LEGISLA- 
TION FOR  SOUTHWESTERN  INDIAN 
TRIBES:  WATER-QUALITY  MANAGEMENT 
AND  INDIAN  SELF  DETERMINATION, 
Bureau  of  Indian  Affairs,  Albuquerque,  NM.  Albu- 
querque Area  Office. 

For   primary   bibliographic   entry   see   Field    5G 
W89-02334 


ENVIRONMENTAL  AUDITING:  MANAGE- 
MENT'S KEY  TO  EFFECTrVE  ENVIRONMEN- 
TAL COMPLIANCE, 

Mabbett,  Capaccio  and  Associates,  Inc.,  Cam- 
bridge, MA. 

For  primary  bibliographic  entry  see  Field  6A 
W89-02409 


WATER  AND  ARID  LANDS  OF  THE  WEST- 
ERN UNITED  STATES. 

For   primary   bibliographic   entry   see   Field   6D 
W89-02630 


WEST  IN  PROFILE, 

World  Resources  Inst.,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   6D 

W89-02631 


GREAT  AMERICAN  DESERT  TRANS- 
FORMED: ARIDITY,  EXPLOITATION,  AND 
IMPERIALISM  IN  THE  MAKING  OF  THE 
MODERN  AMERICAN  WEST, 

California  Univ.,  Los  Angeles. 

For   primary   bibliographic   entry   see   Field   6D 

W89-02632 


CENTRAL  VALLEY  OF  CALIFORNIA, 

California  Univ.,  Davis. 

For   primary   bibliographic   entry   see   Field   6D 

W89-02633 


WATER  RESOURCES  OF  THE  UPPER  COLO- 
RADO RIVER  BASIN:  PROBLEMS  AND 
POLICY  ALTERNATIVES, 

Colorado  Univ.,  Boulder. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02635 


GROWTH    AND    WATER    IN    THE    SOUTH 
COAST  BASIN  OF  CALIFORNIA, 

California  Univ.,  Riverside. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02636 


CONJUNCTIVE  USE  OF  SURFACE  AND 
GROUND  WATER  IN  THE  SOUTH  PLATTE 
RIVER  BASIN:  A  CASE  STUDY  OF  THE  CEN- 
TRAL COLORADO  WATER  CONSERVANCY 
DISTRICT, 

Central    Colorado    Water    Conservancy    District, 
Greeley. 
T.  V.  Cech. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987  d 
47-56,  12  ref.  V 

Descriptors:  "Conjunctive  use,  'Surface  water, 
•South  Platte  River,  'Water  law,  'Groundwater, 
•Colorado,  Water  conservation,  Water  quality, 
Water  use  efficiency,  Case  studies. 

The  mainstream  South  Platte  River  and  its  tribu- 
taries exhibit  wide  variation  in  water  quality  char- 
acteristics. Most  streams  in  the  upstream  part  of 
the  basin  have  small  dissolved  solids  concentra- 
tions, providing  excellent  stream  quality  for  most 
water  uses.  Water  quality  declines  in  the  South 
Platte  as  it  flows  through  the  metropolitan  Denver 
area,  probably  due  to  municipal  and  industrial 
wastewater  discharges  and  nonpoint  source  contri- 
butions such  as  lawn  irrigation  and  urban  runoff. 
Agricultural  return  flows  and  runoff  from  feed  lots 
have  affected  water  quality  downstream  of 
Denver.  Large  concentrations  of  nitrogen  and 
phosphorous  have  been  measure  in  the  area  in  the 
South  Platte  River  and  in  the  adjacent  aquifer.  The 
existence  of  large  amounts  of  dissolved  solids  and 
sulfates  have  created  some  problems  for  down- 
stream municipal  and  domestic  water  supplies. 
Degradation  of  ground  water  has  been  noted  in 
several  areas  of  the  basin  Dissolved  solids  concen- 
trations in  alluvial  ground  water  are  consistently 
greater  than  average  concentrations  in  the  adjacent 
South  Platte  River.  Ground  water  administration 


IMPACTS  OF  RECHARGE  LEGISLATION  ON 
GROUNDWATER  MANAGEMENT  IN  ARIZO- 
NA, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-02336 


LIABILITY  FOR  MANAGING  HAZARDOUS 
WASTES:  PAST,  PRESENT  AND  FUTURE, 

Wolf,   Block,   Schorr  and   Solis-Cohen,   Philadel- 
phia, PA. 
M.  E.  Gold. 

IN:  8th  AESF/EPA  Conference  on  Pollution 
Control  for  the  Metal  Finishing  Industry.  EPA 
Report  No.  EPA/600/9-87/012,  July  1987.  p  77- 
87,  38  ref. 

Descriptors:  'Superfund,  'National  Contingency 
Plan,  'Legislation,  'Regulations,  'Water  pollution 
prevention,  'Environmental  protection,  'Clean 
Air  Act,  'Safe  Drinking  Water  Act,  'Toxic  Sub- 
stances Control  Act,  'Resource  Conservation  and 
Recovery  Act,  Hazardous  waste  program,  Liabil- 
ity, Water  pollution  treatment. 

The  current  legal  framework  applicable  to  the 
handling  of  hazardous  substances  and  wastes  fo- 
cuses on  the  complex  regulatory  program  govern- 
ing hazardous  wastes  and  present  disposal  practices 
as  well  as  the  theories  of  liability  available  to 
address  improper  past  disposal  practices.  Topics 
discussed  are:  (1)  The  Clean  Air  Act  of  1970;  (2) 
The  Safe  Drinking  Water  Act  of  1974;  (3)  The 
Toxic  Substances  Control  Act  of  1976;  (4)  The 
Resource  Conservation  and  Recovery  Act  of  1976; 
(5)  The  Hazardous  Waste  Program;  (6)  Superfund; 
and  (7)  National  Contingency  Plan.  (See  also  W89- 
02392)  (Lantz-PTT) 
W89-02398 


TOWARD  SUSTAINING  A  DESERT  METROP- 
OLIS: WATER  AND  LAND  USE  IN  TUCSON, 
ARIZONA, 

Arizona  Univ.,  Tucson. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02637 


WATER    MANAGEMENT    ISSUES    IN    THE 
DENVER,  COLORADO,  URBAN  AREA, 

Milliken  Chapman  Research  Group,  Inc.,  Little- 
ton, CO. 

For  primary   bibliographic  entry   see   Field   6D. 
W89-02638 


NEW  WATER  POLICIES  FOR  THE  WEST, 

World  Resources  Inst.,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-02639 


U.S.D.A.  AGRICULTURAL  RESEARCH  SERV- 
ICE COMMITMENT  TO  GROUND  WATER 
RESEARCH, 

Agricultural  Research  Service,  Bushland,  TX. 
For  primary  bibliographic  entry  see  Field  3F. 

W89-02655 


CONJUNCTIVE  USE  OF  SURFACE  AND 
GROUND  WATER  IN  THE  SOUTH  PLATTE, 
RIVER  BASIN:  A  CASE  STUDY  OF  THE  CEN- 
TRAL COLORADO  WATER  CONSERVANCY 
DISTRICT, 

Central  Colorado  Water  Conservancy  District, 
Greeley. 

For  primary  bibliographic  entry  see  Field  6D. 
W89-02659 
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INCENTIVES  AND  INSTITUTIONS  TO 
REDUCE  PESTICIDE  CONTAMINATION  OF 
GROUNDWATER,  . 

California  Univ.,  Berkeley.  Dept.  of  Agricultural 

and  Resource  Economics. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-02677 

DEVELOPING  A  STATE  GROUND  WATER 
POLICY  IN  THE  CORN  BELT:  THE  IOWA 
CASE, 

IT  Corp.,  Monroeville,  PA. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02681 


ANNUAL  REPORT,  1986  (RESERVOIR  CON- 
TROL CENTER,  SOUTHWESTERN  DIVISION, 
U.S.  ARMY  CORPS  OF  ENGINEER). 

Army  Engineer  Div.  Southwestern,  Dallas,  TX. 
For  primary  bibliographic  entry  see  Field  4A. 
W89-02716 


INSTITUTIONAL  AND  POLICY  CONTEXT, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6F. 

W89-02745 


URBAN  FLOOD  PROBLEMS:  THEIR  SCALE 
AND  THE  POLICY  RESPONSE, 

Ministry    of    Agriculture,    Fisheries    and    Food, 

London  (England). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-02746 


POWER  BEHIND  THE  FLOOD  SCENE, 

Middlesex  Polytechnic,  London  (England).  Flood 
Hazard  Research  Centre. 
E.  C.  Penning-Rowsell. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  61-73,  2  fig,  14  ref. 

Descriptors:  *Flood  plain  management,  *Decision 
making,  *Flood  plain  zoning,  *Policy  analysis, 
Project  planning,  Management  planning,  Cost 
analysis,  Great  Britain,  Institutional  constraints, 
Political  aspects,  Evaluation,  Urban  planning. 

Some  of  the  influences  upon  decision-making  con- 
cerning urban  flood  alleviation  schemes  in  Britain 
are  reviewed  and  some  of  the  problems  of  objec- 
tive and  rigorous  policy  analysis  are  analyzed.  It  is 
suggested  that  there  are  certain  structural  forces 
which  dominate  the  policy-making  and  decision- 
making system,  including  the  institutional  arrange- 
ments which  form  the  context  and  the  national 
economic  and  political  trends  which  determine  the 
resources  available  for  public  sector  infrastructure 
investment.  The  complete  domination  of  policy- 
making by  these  structural  forces  is  rejected,  how- 
ever, and  certain  local  mediating  forces  are  re- 
viewed which  are  seen  to  affect  the  evolution  of 
events.  These  include  the  quality  of  the  staff  in- 
volved, the  hierarchical  structures  within  which 
individuals  operate,  and  the  standard  procedures 
used  within  this  field.  The  process  of  innovation- 
adoption  is  seen  as  slow,  and  consultants  are  seen 
as  influencing  the  process  to  a  significant  if  not  an 
excessive  extent.  More  fundamentally,  it  is  shown 
that  all  those  involved  in  project  appraisal  have  an 
interest  in  maximizing  investment  levels,  which 
can  mean  that  economic  appraisal  becomes  mere 
post-rationalization  of  predetermined  decisions. 
(See  also  W89-02743)  (Author's  abstract) 
W89-02747 


DEVELOPMENT     CONTROL     PROCEDURES 
IN  ENGLAND  AND  WALES, 

Wessex  Water  Authority,  Poole  (England). 
For  primary  bibliographic  entry  see  Field  6F. 

W89-02748 


CONFLICTING  OBJECTIVES  IN  FLOOD- 
PLAIN  MANAGEMENT:  FLOOD  DAMAGE 
REDUCTION  VERSUS  HERITAGE  PRESER- 
VATION, 


Waterloo  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6F. 

W89-02749 


FLOOD     INSURANCE     AND     FLOODPLAIN 
MANAGEMENT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  6F. 
W89-02750 


DESIGN  STANDARDS  FOR  BUILDING  IN 
FLOOD  HAZARD  AREAS:  A  CRITICAL  LOOK 
AT  US  EXPERIENCE  AND  POSSIBLE  APPLI- 
CATIONS ABROAD, 

Kusler  (J.  A.)  Associates,  Chester,  VT. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-02751 


FLOOD  LOSS  REDUCTION  BY  METROPOLI- 
TAN REGIONAL  AUTHORITIES  IN  THE 
UNITED  STATES, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 
and  Geography. 
R.  H.  Piatt. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  143-159,  3  fig,  10  ref. 

Descriptors:  "Urban  areas,  *Flood  control,  'Flood 
damage,  *Flood  plain  management,  *Flood  protec- 
tion, Floodproofing,  Case  studies,  Urban  planning, 
Local  governments,  Management  planning. 

The  broadening  of  the  range  of  functional  response 
to  floods  is  hampered  by  the  constraints  of  the 
traditional  dichotomy  of  national  versus  local  au- 
thority, the  two  levels  of  government  traditionally 
most  involved  with  flood  mitigation.  Both  the  fed- 
eral government  and  local  community  are  ill-suited 
geographically  and  politically  to  the  challenge  of 
devising  complex  and  creative  solutions  to  flood 
hazards  at  the  metropolitan  scale.  The  initiative  for 
responding  to  urban  flood  hazards  is  increasingly 
shifting  to  the  scale  of  the  metropolitan  region 
itself.  However,  the  emerging  importance  of  met- 
ropolitan government  in  flood  hazard  management 
has  been  somewhat  obscured  by  the  tendency  to 
equate  them  with  local  communities.  This  chapter 
examines  three  regional  bodies  of  considerable  im- 
portance: the  Metropolitan  Sanitary  District  of 
Greater  Chicago,  the  Denver  Urban  Drainage  and 
Flood  Control  District,  and  the  Harris  County 
Flood  Control  District.  (See  also  W  89-02743)  (Au- 
thor's abstract) 
W89-02752 

FLOOD    WARNING    DISSEMINATION:    THE 
BRITISH  EXPERIENCE, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6F. 

W  89-027  5  3 


Descriptors:  'Project  planning,  *Flood  plain  man- 
agement, 'Resource  allocation,  *West  Germany, 
♦Public  participation,  Decision  making,  Evalua- 
tion, Surveys,  Social  aspects,  Future  planning, 
Management  planning. 

The  latest  thinking,  approaches  and  experiences  of 
the  Federal  Republic  of  Germany  to  overcome  the 
problems  of  water  resource  allocation  are  present- 
ed. A  short  overview  of  the  changed  conditions 
under  which  water  resources  planning  and  deci- 
sion-making have  to  take  place  is  described.  From 
this  platform  a  set  of  requirements  are  derived 
concerning  the  contents  and  organization  of  the 
planning  process.  Systematic  planning  activities 
have  to  cover  four  functional  planning  tasks:  prob- 
lem identification,  formulation  of  all  feasible  alter- 
natives, impact  analyses,  and  evaluation.  The  suc- 
cessful execution  of  these  tasks  implies  an  appropri- 
ate organizational  form.  Some  key  concepts  are:  a 
multidisciplinary  team;  iterative  and  interactive 
procedures  including  inter-institutional  and  public 
participation/consultation;  and  co-operation  be- 
tween planner  and  decision-maker.  Many  plans  fail 
completely  even  when  at  a  very  advanced  stage 
because  of  lack  of  communication  between  these 
key  groups.  Also  attention  must  be  devoted  to  both 
the  managerial  and  technical  issues.  Application  of 
assessment  techniques  early  in  the  development 
stage  of  plan  formulation  has  shown  that  they  are 
excellent  vehicles  to  set  in  motion  the  interactive 
planning  process.  The  capabilities  of  these  analyti- 
cal tools  are  described  based  on  practical  experi- 
ence. (See  also  W89-02743)  (Author's  abstract) 
W89-02758 


WARNING      DISSEMINATION       AND      RE- 
SPONSE WITH  SHORT  LEAD  TIMES, 

Colorado   Univ.   at  Colorado   Springs.   Dept.   of 
Geography  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  6F. 

W89-02754 


FLOODPLAIN   MAPPING   AND   BEYOND:   A 
STATE  PERSPECTIVE, 

Maryland  Water  Resources  Administration,   An- 
napolis. Flood  Management  Div. 
For  primary  bibliographic  entry  see  Field  6F. 

W89-02755 


PROJECT  APPRAISAL,  RESOURCE  ALLOCA- 
TION AND  PUBLIC  INVOLVEMENT, 

Bayerisches     Landesamt     fuer    Wasserwirtschaft, 
Munich  (Germany,  F.R.). 
R.  F.  Schmidtke. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  263-278,  7  ref,  append. 


PRETREATMENT  OF  INDUSTRIAL 

WASTEWATER:  LEGAL  AND  PLANNING  AS- 
PECTS-A  CASE  STUDY, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

For  primary  bibliographic   entry   see  Field   5D. 

W89-02800 

CLEAN    TECHNOLOGY    IN    THE    NETHER- 
LANDS: THE  ROLE  OF  THE  GOVERNMENT, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 

lystad  (Netherlands). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02801 


SUPPLEMENTAL  FINAL  DEVELOPMENT 
DOCUMENT  FOR  EFFLUENT  LIMITATIONS 
GUIDELINES,  NEW  SOURCE  PERFORM- 
ANCE STANDARDS  AND  PRETREATMENT 
STANDARDS  FOR  THE  LEATHER  TANNING 
AND  FINISHING  POINT  SOURCE  CATEGO- 
RY. 

Environmental  Protection  Agency,  Washington, 
DC.  Industrial  Technology  Div. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-213541. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  440/1 -88-0 16-S,  February  1988. 
lOOp,  1  fig,  40  tab,  4  append. 

Descriptors:  'Standards,  'Tannery  wastes,  'Legis- 
lation, 'Water  quality  standards,  'Wastewater 
treatment  facilities,  Regulations,  Sulfides,  Chromi- 
um, Effluents,  Industrial  wastewater. 

The  EPA  is  amending  40  CFR  Part  425  which 
limits  effluent  discharges  to  waters  of  the  United 
States  and  the  introduction  of  pollutants  into  pub- 
licly owned  treatment  works  (POTW)  by  existing 
and  new  sources  engaged  in  leather  tanning  and 
finishing.  EPA  agreed  to  promulgate  these  amend- 
ments in  a  settlement  agreement  with  the  Tanners' 
Council  of  America,  Inc.  These  amendments  in- 
clude: (1)  a  new  analytical  method  for  the  determi- 
nation of  the  presence  of  sulfide  in  wastewater  for 
use  in  the  Hair  Save  or  Pulp,  Non-Chrome  Tan, 
Retan-Wet  Finish  Subcategory  (subcategory  3);  (2) 
clarification  of  procedural  requirements  for  POTW 
to  follow  in  determining  whether  sulfide  pretreat- 
ment  standards  are  applicable;  (3)  revisions  to  cer- 
tain of  the  effluent  limitations  guidelines  for  'best 
practicable  control  technology  currently  available' 
(BPT)    and    new    source    performance    standards 
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(NSPS);  (4)  a  change  in  the  pH  pretreatment  stand- 
ard for  tanneries  falling  under  the  provisions  of  the 
Hair  Save  or  Pulp,  Non-Chrome  Tan,  Retan-Wet 
Finish  Subcategory  (Subpart  C  of  40  CFR  Part 
425);  and  (5)  clarification  of  the  production  levels 
below  which  the  chromium  pretreatment  standards 
for  existing  sources  (PSES)  do  not  apply.  In  addi- 
tion, in  the  preamble  to  the  promulugated  amend- 
ments to  40  CFR  Part  425,  EPA  clarifies  its  state- 
ments on  median  water  use  ratios,  changes  in  sub- 
categorization,  tanneries  with  mixed  subcategory 
operations,  and  composite  samples  of  effluent  dis- 
charges from  multiple  outfalls.  These  issues  are 
addressed  in  Section  VIII.  (Lantz-PTT) 
W89-02832 


NATIONAL  ACID  PRECIPITATION  ASSESS- 
MENT PROGRAM:  ANNUAL  REPORT,  1986. 

National  Acid  Precipitation  Assessment  Program, 
Washington,  DC.  Office  of  the  Director  of  Re- 
search. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02873 


WATERTOWN,  MINNESOTA:  FLOOD 

PROOFING  INFORMATION. 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  6F. 

W89-02939 


RIVER    CONSERVATION    -    IMPLICATIONS 
FOR  LEGISLATION, 

Rhodes    Univ.,     Grahamstown    (South    Africa). 

Dept.  of  Geography. 

A.  W.  Stone,  S.  Lane,  W.  B.  Russell,  and  H.  J. 

Best. 

IN:  Conservation  of  South  African  Rivers.  1986.  p 

74-87,  28  ref. 


Descriptors:  *Water  conservation,  *Legislation, 
•Rivers,  *South  Africa,  Management  planning, 
Standards,  Regulations. 

Present  demands  for  the  resources  of  South  Afri- 
can rivers  have  put  severe  strains  on  river  systems. 
In  order  to  maximize  the  benefits  of  river  systems 
for  the  present  and  future  population  of  South 
Africa  there  must  be  effective  control,  manage- 
ment and  education  in  all  aspects  of  the  hydrologi- 
cal  environment.  There  is  therefore  a  need  for 
careful  planning  and  effective  management.  Legis- 
lation provides  the  framework  for  all  decision- 
making related  to  abstraction,  engineering  works, 
and  the  allocation  of  water  resources.  Acts  of 
parliament  relating  to  rivers,  aspects  of  manage- 
ment and  conservation  of  rivers  covered  by  exist- 
ing legislation,  suggestions  for  additional  legisla- 
tion and/or  consolidation  of  existing  legislation, 
shortcomings  in  the  administration  and  application 
of  existing  legislation,  aspects  relating  to  the  effec- 
tive management  and  conservation  of  rivers  not 
covered  by  existing  legislation,  and  suggestions  for 
administrative  changes  necessary  to  achieve  effec- 
tive enforcement  of  existing  legislation  are  all  out- 
lined, chapter.  (See  also  W89-02985)  (Lantz-PTT) 
W89-02992  ' 


ENVIRONMENTAL  MANAGEMENT  OF  THE 
ZAMBEZI  RIVER  SYSTEM, 

Ministry  of  Agriculture  and  Water  Development, 

Lusaka  (Zambia). 

For   primary   bibliographic   entry   see   Field    5G 

W89-03144 


ATTEMPT  TO  FACILITATE  WATER  MAN- 
AGEMENT ISSUES  IN  THE  ZAMBEZI  RIVER 
BASIN  USING  DECISION  SUPPORT  SYS- 
TEMS, 

International  Inst    for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-03145 
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FLOOD  HAZARD   MANAGEMENT:   BRITISH 
AND  INTERNATIONAL  PERSPECTIVES. 


For  primary  bibliographic  entry  see  Field  4A. 
W89-02743 


INSTITUTIONAL  AND  POLICY  CONTEXT, 

Middlesex  Polytechnic,  London  (England).  Flood 
Hazard  Research  Centre. 
D.  J.  Parker. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  35-52,  3  fig,  4  tab,  28  ref. 

Descriptors:  *Flood  plain  management,  *Flood 
plain  zoning,  *Flood  control,  Policy  making, 
Urban  planning,  Land  use,  Project  planning,  Re- 
search priorities,  Management  planning,  England, 
Wales,  Institutional  constraints. 

Some  of  the  principal  features  of  flood  hazard 
institutions  and  policies  in  England  and  Wales  are 
explained.  Urban  flood  hazard  administration  is 
closely  related  to  agricultural  land  drainage  policy, 
reflecting  the  history  of  British  flood  mitigation 
practice.  Flood  hazard  mitigation  is  supervised  by 
the  Ministry  of  Agriculture,  Fisheries  and  Food 
and  by  the  ten  Water  Authorities.  Riverine  and 
coastal  flood  mitigation  works  receive  central  gov- 
ernment grant  aid.  Flood  mitigation  strategies  are 
not  solely  structural:  flood  warning  services  and  an 
advisory  system  of  floodplain  development  control 
are  long  established  non-structural  strategies.  The 
second  section  of  this  chapter  questions  whether 
the  nature  of  the  flood  hazard  problem  in  Britain 
has  yet  been  defined,  and  whether  current  policies 
are  most  appropriate.  Some  critical  comments  are 
offered  on  research  inadequacies  including  the  lack 
of  data  performance  of  flood  mitigation  measures. 
Flood  loss  potential  assessment  is  identified  as  a 
strength  of  British  research.  (See  also  W89-02743) 
(Author's  abstract) 
W89-02745 


DEVELOPMENT  CONTROL  PROCEDURES 
IN  ENGLAND  AND  WALES, 

Wessex  Water  Authority,  Poole  (England). 
A.  R.  Burch. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  81-97,  append. 

Descriptors:  'Flood  plain  zoning,  *Flood  plain 
management,  'England,  *Wales,  Project  planning, 
Management  planning,  Flood  control,  Land  use, 
Urban  planning,   Flood  damage,  Design  criteria. 

Control  of  flood  plain  development  in  Britain  is 
not  founded  on  national  standards,  or  at  the  local 
level  on  strict  zoning  laws.  Instead  it  is  based  on  an 
essentially  voluntary  system  of  consultation  be- 
tween water  authorities  and  planning  authorities. 
The  system  is  consistent  with  the  United  Kingdom 
procedure  in  certain  other  fields  where  different 
aspects  of  the  public  interest  must  be  balanced. 
The  development  control  system  is  examined  by 
reviewing  its  operation  in  the  Avon  and  Dorset 
Division  of  Wessex  Water  Authority.  The  applica- 
tion of  the  development  control  guidance  provided 
by  central  government  is  discussed  in  terms  of 
location  and  type  of  development.  The  point  is 
made  that  the  availability  of  good  floodplain  data 
is  of  utmost  importance  if  the  development  control 
system  is  to  continue  to  work  effectively.  (See  also 
W89-02743)  (Author's  abstract) 
W89-02748 


CONFLICTING  OBJECTIVES  IN  FLOOD- 
PLAIN  MANAGEMENT:  FLOOD  DAMAGE 
REDUCTION  VERSUS  HERITAGE  PRESER- 
VATION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Geography. 
B.  Mitchell. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  99-1 16,  13  ref,  append. 

Descriptors:  'Nonstructural  alternatives,  'Flood 
plain  zoning,  'Flood  plain  management,  'Urban 
planning,  Flood  damage,  Canada,  Social  aspects, 
Economic  aspects,  Land  use,  Future  planning, 
Case  studies,  Management  planning,  Flood  con- 
trol. 


Social  scientists  often  argue  that  greater  use  should 
be  made  of  non-structural  adjustments  in  flood- 
plain  management.  Specifically,  public  acquisition 
of  flood  plain  land  in  urban  areas  for  development 
as  permanent  open  space  is  frequently  advocated 
as  one  of  the  most  effective  long-term  strategies  to 
reduce  flood  damages.  However,  public  acquisition 
of  floodplain  land  in  communities  can  create  con- 
flicts with  other  societal  objectives.  Where  public 
land  acquisition  is  perceived  to  sterilize  land  re- 
garding its  potential  to  generate  tax  revenue  for  a 
community,  advocates  of  economic  development 
oppose  it.  Where  public  land  acquisition  involves 
the  purchase  and  demolition  of  historically  or  ar- 
chitecturally significant  buildings,  advocates  of 
heritage  preservation  oppose  it.  Experience  in 
three  Ontario  communities  (St.  Marys,  Port  Hope 
and  Cambridge-Gait)  illustrates  that  public  land 
acquisition  as  a  flood  damage  reduction  adjustment 
is  not  always  as  viable  a  strategy  as  social  scientists 
maintain.  If  public  land  acquisition  is  to  be  used  as 
a  non-structural  adjustment,  it  must  be  implement- 
ed in  a  manner  which  recognizes  and  accommo- 
dates concern  with  economic  development  and 
heritage  preservation.  (See  also  W89-02743)  (Au- 
thor's abstract) 
W89-02749 


FLOOD  INSURANCE  AND  FLOODPLAIN 
MANAGEMENT, 

Institute  of  Hydrology,  Wallingford  (England) 
N.  W.  Arnell. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  117-133,  1  tab,  45  ref. 

Descriptors:  'Flood  insurance,  'Flood  plain 
zoning,  'Great  Britain,  'Flood  plain  management, 
Economic  aspects,  Flood  damage,  Flood  control, 
Management  planning,  Surveys,  Floodproofing, 
England,  Wales,  Flood  protection,  Comparison 
studies,  United  States,  Nonstructural  alternatives. 

Although  the  primary  role  of  flood  insurance  must 
be  to  facilitate  recovery  from  flood  loss,  it  is 
possible  in  principle  to  integrate  flood  insurance 
into  more  general  flood  plain  management  strate- 
gies. Flood  insurance  lies  at  the  heart  of  federal 
initiatives  in  flood  plain  management  in  the  United 
States,  where  it  is  used  as  a  bait  to  encourage  local 
communities  to  adopt  flood  plain  regulations.  In 
Britain,  however,  flood  insurance  is  sold  directly 
by  the  private  insurance  industry,  and  plays  no 
part  in  wider  floodplain  management.  This  paper 
reviews  the  provision  of  flood  insurance  in  both 
the  United  States  and  Britain,  with  particular  refer- 
ence to  actual  and  potential  links  with  flood  loss 
reduction.  (See  also  W89-02743)  (Author's  ab- 
stract) 
W89-02750 


DESIGN  STANDARDS  FOR  BUILDING  IN 
FLOOD  HAZARD  AREAS:  A  CRITICAL  LOOK 
AT  US  EXPERIENCE  AND  POSSIBLE  APPLI- 
CATIONS ABROAD, 

Kusler  (J.  A.)  Associates,  Chester,  VT. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-02751 


FLOOD  WARNING  DISSEMINATION:  THE 
BRITISH  EXPERIENCE, 

Middlesex  Polytechnic,  London  (England).  Flood 
Hazard  Research  Centre. 
D.  J.  Parker. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land, 1987.  p  169-190,  a  fig,  33  ref,  append. 

Descriptors:  'Warning  systems,  'Great  Britain, 
'Flood  plain  management,  'Flood  forecasting, 
Evaluation,  Management  planning.  Flood  damage, 
Project  planning,  England,  Nonstructural  alterna- 
tives, Model  studies,  Performance  evaluation. 

The  development  of  flood  forecasting  and  warning 
services  in  Britain  where  warning  lead  times  are 
short  is  discussed.  Despite  the  progressive  im- 
provement of  forecasting  capability  flood  warning 
failures  continue,  largely  because  of  weaknesses  in 
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the  dissemination  phase  of  the  warning  process 
which  is  briefly  analyzed  using  the  Williams  and 
Foster  models.  Nevertheless,  for  a  variety  of  rea- 
sons which  are  discussed,  flood  warning  dissemina- 
tion receives  less  attention  than  desirable.  An  eval- 
uation of  the  flood  warning  dissemination  practices 
in  the  Severn  Trent  Water  Authority  area  is  ex- 
plained. This  evaluation  led  to  nine  sets  of  recom- 
mendations for  improving  the  Authority's  flood 
warning  dissemination  practices.  Flood  warning 
dissemination  problems  arise  from  institutional 
weaknesses  as  much  as  from  technical  obstacles. 
The  reasons  for  flood  warning  failures  requires 
research  in  Britain  perhaps  focussing  initially  on 
consumer  perceptions.  Research  is  also  required 
into  warning  message  wording  and  the  effect  of 
pre-fiood  publicity.  (See  also  W89-02743)  (Au- 
thor's abstract) 
W89-02753 


WARNING  DISSEMINATION  AND  RE- 
SPONSE WITH  SHORT  LEAD  TIMES, 

Colorado  Univ.   at  Colorado   Springs.   Dept.   of 
Geography  and  Environmental  Studies. 
E.  Gruntfest. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  191-202,  26  ref,  append. 

Descriptors:  *  Warning  systems,  'Flood  forecast- 
ing, Social  aspects,  Flood  damage,  Flood  plain 
management,  Management  planning,  Flash  floods, 
Research  priorities,  Nonstructural  alternatives. 

More  public  investments  aim  to  improve  flood 
forecasting  capability  than  to  evaluate  the  impact 
the  predictions  have  on  reducing  loss  of  life  or 
property  damages.  Flood  warning  systems  are  non- 
structural measures  which  can  effectively  reduce 
loss  of  life  and  mitigate  damages  from  flooding. 
Flood  warning  and  preparedness  programs  can 
assist  in  overall  water  management  in  non-flood 
periods  and  be  a  core  for  other  disaster  prepared- 
ness plans.  In  the  United  States,  more  attention  has 
gone  to  flood  recognition  and  warning  and  less 
consideration  to  development  of  formal  response 
plans.  The  U.S.  National  Weather  Service  routine- 
ly issues  specific  forecasts  of  flood  stages  for  about 
2,300  locations.  Many  flood  response  programs  in 
the  United  States  rely  on  volunteers  instead  of 
government  agencies  or  other  institutional  frame- 
works. Public  response  to  warnings  is  not  likely  to 
be  high  immediately  after  initiation  of  a  flood 
warning  system  if  no  special  publicity  efforts  are 
mounted.  Important  warning  and  dissemination 
characteristics  to  ensure  effective  response  to 
floods  are  enumerated.  Some  individual  traits  and 
warning  characteristics  which  affect  response  to 
flood  warnings  include:  prior  experience  with 
floods,  age,  group  context,  education,  sex,  person- 
ality, and  material  wealth.  Some  social  science 
principles  which  underlie  warning  efforts  are  dis- 
cussed. Challenging  research  questions  for  continu- 
ing investigation  include  the  establishment  of  more 
specific  timeframes  for  flood  warnings,  determina- 
tion of  reaction  to  false  alarms,  and  more  accurate 
determination  of  costs  and  benefits  in  warning  and 
warnings  response.  (See  also  W89-02743)  (Geiger- 
PTT) 
W89-02754 


FLOODPLAIN  MAPPING  AND  BEYOND:  A 
STATE  PERSPECTIVE, 

Maryland   Water  Resources  Administration,   An- 
napolis. Flood  Management  Div. 
M.  M.  Whilden. 

IN:  Flood  Hazard  Management:  British  and  Inter- 
national Perspectives.  Geo  Books,  Norwich,  Eng- 
land. 1987.  p  209-218,  2  fig. 

Descriptors:  *Flood  plain  management,  'Mapping, 
♦Flood  plain  zoning,  Management  planning,  Flood 
damage,  Watershed  management,  Flood  forecast- 
ing, Floodproofing,  Risks,  Nonstructural  alterna- 
tives, United  States,  Federal  jurisdiction,  Local 
jurisdiction. 

Accurate  risk  identification  is  a  first  step  in  flood 
hazard  alleviation.  To  this  end  the  United  States 
Federal  Government  has  funded  floodplain  map- 
ping for  use  as  the  basis  of  local   flood  hazard 


management  throughout  the  country.  It  is  a  funda- 
mental part  of  the  United  States  approach  to  flood 
alleviation  that  management  is  best  achieved  at  the 
local  level  of  government.  Once  the  flood  problem 
has  been  identified  by  floodplain  maps,  effective 
hazard  management  involves  three  major  themes: 
control  of  future  development;  management  of  ex- 
isting flood  damage  potential;  and  comprehensive 
watershed  management  to  avoid  increasing  the 
physical  flood  risk.  (See  also  W89-02743)  (Author's 
abstract) 
W89-02755 


SOURIS  RIVER  BASIN  PROJECT,  SASKATCH- 
EWAN, CANADA  -  NORTH  DAKOTA,  U.S.A. 
GENERAL  PLAN  REPORT  AND  DRAFT  ENVI- 
RONMENTAL IMPACT  STATEMENT. 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-02937 


WATERTOWN,  MINNESOTA:  FLOOD 

PROOFING  INFORMATION. 

Army  Engineer  District,  St.  Paul,  MN. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191  181. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
March  1986.  57p,  11  fig,  39  photos. 

Descriptors:  'Watertown,  'Flood  protection, 
'Regulations,  Permits,  Flood  control,  Construc- 
tion, Flood  plain  management. 

A  document  was  developed  at  the  request  of  the 
city  of  Watertown,  Minnesota,  to  present  some 
conceptual  solutions  to  flood  proofing  problems  of 
structures  in  the  city's  floodplain,  and  provides 
some  general  concepts  of  flood  proofing  based  on 
a  tour  of  the  problem  structures.  State  law  and  the 
city  floodplain  ordinance  require  that  detailed 
plans  and  specifications  be  prepared  by  a  licensed 
engineer  or  architect  prior  to  issuance  of  a  building 
permit  for  construction  of  flood  proofing  features. 
This  report  does  not  satisfy  the  requirement  for 
detailed  plans  and  specifications  of  flood  proofing 
designs.  Before  the  concepts  presented  can  be  im- 
plemented, they  must  be  developed  into  detailed 
plans  and  specifications,  after  more  detailed  inspec- 
tions of  the  problem  structures  are  conducted. 
(Author's  abstract) 
W89-02939 


RISING  LEVEL  OF  THE  GREAT  SALT  LAKE: 
IMPACTS  AND  ADJUSTMENTS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

P.  M.  Morrisette. 

Bulletin  of  the  American  Meterological  Society 
BAMIAT,  Vol.  69,  No.  9,  p  1034-1040,  September 
1988.   5   fig,   23   ref.   NSF  Grant   ATM-8409007. 

Descriptors:  'Water  level  fluctuations,  'Water 
policy,  'Great  Salt  Lake,  Flooding,  Climatology, 
Water  management,  Management  planning. 

The  recent  case  of  the  rising  level  of  the  Great  Salt 
Lake  indicates  that  resource  managers  are  often 
unprepared  to  respond  to  climate-related  impacts, 
except  in  an  ad  hoc  and  costly  fashion.  Precipita- 
tion in  the  Great  Salt  Lake  drainage  basin  between 
1982  and  1986  averaged  134%  of  normal,  resulting 
in  a  rise  in  the  level  of  the  Great  Salt  Lake  of  3.66 
m  to  a  new  historic  record  high  level  of  1283.77  m. 
This  rise  in  the  level  of  the  lake  has  had  wide- 
spread adverse  impacts,  forcing  resource  managers 
to  implement  costly  emergency  flood  mitigation 
measures.  Policy  makers,  however,  have  been  un- 
willing to  implement  long-term  policies  aimed  at 
adapting  to  fluctuating  lake  levels,  relying  instead 
of  crisis  management  while  hoping  that  the  lake 
will  soon  recede.  The  water  level  of  the  Great  Salt 
Lake,  its  impacts  and  adjustments,  and  an  assess- 
ment of  the  long-term  adjustment  options  are  dis- 
cussed. (Author's  abstract) 
W89-03127 


6G.  Ecologic  Impact  Of 
Water  Development 

LIMNOLOGICAL  AND  FISHERY  STUDIES 
ON  LAKE  SHARPE,  A  MAIN-STEM  MISSOU- 
RI RIVER  RESERVOIR,  1964-1975, 

Fish  and  Wildlife  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-02423 


PHYSICAL,  CHEMICAL,  AND  BIOLOGICAL 
CHARACTERISTICS  OF  LAKE  SHARPE, 
SOUTH  DAKOTA,  1966-1975, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02424 


ZOOPLANKTON    BIOMASS    EXCHANGE    IN 
LAKE  SHARPE,  SOUTH  DAKOTA,  1974-1975, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02425 


DESIGN      PROBLEMS      IN      GRAVEL-BED 
RIVERS,  ALASKA, 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02458 


GROUNDWATER  WITHDRAWALS  AND 
CHANGES  IN  GROUNDWATER  QUALITY 
AND  LAND  SURFACE  SUBSIDENCE  IN  THE 
HOUSTON  DISTRICT,  TEXAS, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

J.  F.  Williams,  and  C.  E.  Ranzau. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water-Resources  Investigations 
Report  87-4153,  1987.  56p,  28  fig,  8  tab,  33  ref. 

Descriptors:  'Geohydrology,  'Groundwater  pol- 
lution, 'Water  levels,  'Water  table,  'Subsidence, 
'Groundwater,  'Water-level  fluctuations,  'Land 
subsidence,  'Texas,  Withdrawal,  Water  quality, 
Observation  wells,  Harris  County,  Galveston 
County,  Fort  Bend  County,  Galveston,  Chicot  aq- 
uifer, Evangeline  aquifer,  Jasper  aquifer. 

During  1980-84,  groundwater  withdrawals  from 
the  Chicot  and  Evangeline  aquifers  in  the  Houston 
district  decreased  from  511  million  gallons  per  day 
to  444  million  gallons  per  day.  The  Houston  area 
had  the  largest  decreases  in  groundwater  with- 
drawal. Water  levels  generally  rose  in  the  eastern 
part  of  the  Houston  district  and  declined  in  the 
western  part  from  spring  1980  to  spring  1985.  The 
rise  of  water  levels  in  wells  in  the  Chicot  and 
Evangeline  aquifers  was  as  much  as  80  feet  and  60 
feet,  respectively.  The  decline  of  water  levels  in 
wells  in  the  Chicot  and  Evangeline  aquifers  was  as 
much  as  40  feet  and  80  feet,  respectively.  In  1980, 
chloride  concentrations  in  water  from  the  Chicot 
aquifer  ranged  from  250  to  790  milligrams  per  liter, 
whereas  in  1984,  chloride  concentrations  ranged 
from  180  to  710  milligrams  per  liter.  The  concen- 
trations of  chloride  and  dissolved  solids  in  water 
from  the  Evangeline  aquifer  remained  less  than  100 
milligrams  per  liter  and  500  milligrams  per  liter 
during  1980-84.  Land  subsidence  is  still  evident  in 
the  Houston  district.  In  general,  subsidence  rates 
between  1980  and  early  in  1985  in  the  eastern  and 
southeastern  parts  of  the  Houston  district  are  less 
than  they  were  during  1975-79.  However,  subsid- 
ence rates  in  the  western,  southwestern,  and  north- 
ern parts  of  the  Houston  district  during  1980  to 
early  1985  increased  from  the  1975-79  rates. 
(USGS) 
W89-02519 


WATER  QUALITY  OF  CANYON  LAKE,  CEN- 
TRAL TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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W89-02579 


LAND  AND  WATER  MANAGEMENT  ISSUES: 
TEXAS  HIGH  PLAINS, 

For   primary   bibliographic   entry   see   Field   6D 
W89-02634 


CLAM  SHELL  DREDGING  IN  LAKES  PONT- 
CHARTRAIN  AND  MAUREPAS,  LOUISIANA, 

Army  Engineer  District,  New  Orleans,  LA 
D.  L.  Chew. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A182  387. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Draft  Environmental  Impact  Statement  and  Ap- 
pendices, April  1987.  379p,  9  fig,  8  tab,  81  ref,  9 
append. 

Descriptors:  *Dredging,  *Shells,  *Environmental 
effects,  'Environmental  impact  statement,  *Lake 
Pontchartrain,  'Lake  Maurepas,  'Louisiana,  Bio- 
logical studies,  Fish,  Benthic  environment,  Turbid- 
ity, Water  quality,  Environmental  effects. 

Clam  shells  (Rangia)  have  been  harvested  from  the 
lakes    area    since    1933    by    means    of  hydraulic 
dredges.  The  shells  are  used  primarily  in  construc- 
tion activities,  but  have  a  variety  of  other  uses  as 
well.   There   has   been   considerable   controversy 
over  the  environmental  impacts  of  shell  dredging. 
This  draft  Environmental  Impact  Statement  (EIS) 
has  been  prepared  to  assess  these  impacts.  It  is 
likely  that  shell  dredging  has  contributed  to  some 
extent  to  the  apparent  long-term  increase  in  turbid- 
ity in  Lake   Pontchartrain.   Based  on  review  of 
several  dredging  studies,  shell  dredging  produces  a 
layer  of  fluid  mud  about  4-8  inches  thick  in  the 
vicinity  of  the  dredge.  This  layer  probably  reduces 
in  thickness  to  about  2-4  inches  within  200  m  of  the 
dredge  and  would  continue  to  diminish  with  in- 
creasing distance.   With   regard   to  contaminants, 
studies  indicate  that  the  highest  levels  of  contami- 
nants  occur   in   nearshore   sediment,   particularly 
where  outfall  canals  and  tributaries  enter  the  lakes. 
Shell  dredging  does  not  have  a  significant  direct 
impact  on  the  grassbeds  in  Lake  Pontchartrain, 
although  the  increase  in  turbidity  in  the  immediate 
vicinity  of  operating  dredges  would  temporarily 
decrease      phytoplankton      production.       Major 
changes   in   the   benthic   community   have   taken 
place  since  the  first  studies  were  conducted  in  the 
1950's,  the  most  notable  being  the  dramatic  reduc- 
tion in  abundance  of  large  Rangia  in  the  open  lake. 
Studies  regarding  the  fishery  resources  of  the  lakes 
have  been  reviewed  in  the  EIS,  and  abundance  and 
frequency  of  occurrence  of  some  demersal   fish 
species  since  the  1950's,  including  sand  seatrout, 
spot,  hogchoker,  and  southern  flounder.  (Lantz- 
PTT)  v 

W89-02715 


DREDGING:  TECHNOLOGY  AND  ENVIRON- 
MENTAL ASPECTS.  CITATIONS  FROM  THE 
LIFE    SCIENCES    COLLECTION    DATABASE 

(JAN  78  -  AUG  87). 

National  Technical   Information   Service,   Snrine- 

field,  VA.  •      F     s 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02783 


CUMULATIVE    IMPACT    ASSESSMENT:    AP- 
PLICATION OF  A  METHODOLOGY, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-02824 


EFFECTS  OF  AERATION  AND  MINIMUM 
FLOW  ENHANCEMENT  ON  THE  BIOTA  OF 
NORRIS  TAILWATER, 

Tennessee  Valley  Authority,  Norris.  Office  of  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  5G 
W89-02826 


NEW  HAVEN  HARBOR  NUMERICAL  MODEL 


Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

D.  R.  Richards. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161.  Technical  Report 

HL-88-224,  September  1988.  Final  Report.  72p   9 

fig,  42  ref. 

Descriptors:  'Estuaries,  'Model  studies,  'Numeri- 
cal analysis,  'Connecticut,  'New  Haven  Harbor. 
'Environmental  effects,  'Dredging,  Water  circula- 
tion, Oysters,  Water  depth,  Fisheries,  Tides. 

Results  are  given  from  a  numerical  model  study  of 
the  impacts  of  deepening  and  widening  the  ap- 
proach channels  and  inner  turning  basin  in  New 
Haven  Harbor,  CT.  Results  from  the  study  were 
intended  to  determine  changes  in  circulation, 
which  might  affect  valuable  oyster  resources,  and 
to  form  the  current  fields  needed  to  provide  a 
detailed  ship  simulation  study  of  the  navigation 
improvement  project.  The  US  Army  Corps  of 
Engineers  numerical  modeling  system,  TABS-2, 
was  used  to  predict  the  changes  that  might  occur 
to  circulation  patterns  in  New  Haven  Harbor  and 
portions  of  Long  Island  Sound.  Currents  were 
predicted  in  the  navigation  channel  as  well  as  in 
distant  shallow  regions  where  there  is  a  significant 
shellfish  fishery.  Results  from  the  numerical  model 
study  indicated  that  there  were  perceptible 
changes  in  the  circulation  patterns  but  that  the 
magnitude  of  the  changes  was  very  small.  In  most 
cases,  base-minus-plan  differences  in  the  currents 
were  less  than  0.1  fps.  The  largest  differences 
occurred  in  the  deepened  channels,  away  from  the 
shallow  oyster  bed  areas.  No  tide  differences  were 
detected  between  base  and  plan.  (Author's  ab- 
stract) 
W89-02874 


TEMPERATURE  ANALYSIS,  HOWARD  A 
HANSON  RESERVOIR,  WASHINGTON- 
MATHEMATICAL  MODEL  INVESTIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2H 

W89-02877 


HYDROLOGY  AND  WATER  QUALITY  OF  A 
DRAINED  CLAY  CATCHMENT,  LOCKLE 
PARK,  NORTHUMBERLAND, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02889 


SOURIS  RIVER  BASIN  PROJECT,  SASKATCH- 
EWAN, CANADA  -  NORTH  DAKOTA,  U.S.A 
GENERAL  PLAN  REPORT  AND  DRAFT  ENVI- 
RONMENTAL IMPACT  STATEMENT. 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-02937 


EFFECTS  OF  STEADY  VERSUS  FLUCTUAT- 
ING FLOWS  ON  AQUATIC  MACROINVERTE- 
BRATES  IN  THE  COLORADO  RIVER  BELOW 
GLEN  CANYON  DAM,  ARIZONA, 

Arizona  Game  and  Fish  Dept.,  Phoenix. 
W.  C.  Leibfried,  and  D.  W.  Blinn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-206362. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report,  June  1,  1987.  59p,  27  fig,  10  tab,  50 
ref.  Arizona  Game  and  Fish  Department  Contract 
6400042  Extension. 

Descriptors:  'Colorado  River,  'Ecological  effects, 
'Water  resources  development,  'Reservoir  re- 
leases, 'Macroinvertebrates,  Stream  flow,  'Glen 
Canyon  Dam,  Arizona,  Biomass,  Little  Colorado 
River. 

The  impacts  of  fluctuating  versus  steady  dis- 
charges from  Glen  Canyon  Dam  on  aquatic  ma- 
croinvertebrate  drift,  distribution  and  standing 
crop  in  the  Colorado  River  were  studied  during 
1985  and   1986.  A  significant  positive  correlation 


exists  between  Gammarus  drift  and  increasing 
flows.  Mean  drift  rates  and  densities  of  Gammarus 
lacustris,  increased  during  months  of  fluctuating 
discharges.  Increased  drift  only  occurred  during 
the  rising  arm  of  discharge  after  periods  of  low 
flows  below  5,000  cu  ft/sec.  The  most  abundant 
invertebrates  in  the  Colorado  River  above  the 
confluence  of  the  Little  Colorado  River  were  chir- 
onomids,  amphipods  and  oligochaetes.  Total  stand- 
ing crop  of  macrobenthos  declined  significantly  at 
sites  below  the  confluence  of  the  Little  Colorado 
River.  Below  the  confluence  of  the  Little  Colora- 
do River,  chironomids  dominated  the  main  river 
sites  while  Gammarus  density  declined.  At  the 
mouths  of  tributaries  and  within  approximately  200 
m  below  tributaries  chironomids  dominated  with 
Ephemeroptera  occurring  in  large  numbers.  Total 
benthic  standing  crop  in  the  Colorado  River  de- 
creased significantly  under  fluctuating  discharges. 
On  two  occasions  benthic  samples  were  collected 
simultaneously  in  the  zone  of  fluctuation  soon  after 
rewetting  and  in  a  non-exposed  area.  Macroinver- 
tebrate  density  and  biomass  of  Cladophora  glomer- 
ata  was  reduced  dramatically  in  substrates  exposed 
to  fluctuations.  A  significant  positive  correlation 
between  standing  crop  of  Gammarus  lacustris  and 
Cladophora  glomerata  biomass  was  observed  for 
July  and  October  1985.  Pooled  data  for  all  four 
months  showed  a  significant  positive  correlation 
between  Gammarus  abundance  and  Cladophora 
biomass.  (Author's  abstract) 
W89-02940 


CUMULATIVE  IMPACT  ASSESSMENT: 
ISSUES  TO  CONSIDER  IN  SELECTING  A  CU- 
MULATIVE ASSESSMENT  METHOD, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-02965 


RIVERINE  ECOSYSTEMS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy' 

For  primary  bibliographic  entry  see  Field  2H 
W89-02986 


USES  OF,  AND  HUMAN  IMPACT  ON  RIVERS, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-02988 


LAND  SUBSIDENCE  IN  THE  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  AS  OF  1980, 

R.  L.  Ireland,  J.  F.  Poland,  and  F.  S.  Riley. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  437-1,  1984.  193p,  67  fig,  6  tab, 
55  ref,  (Studies  of  Land  Subsidence). 

Descriptors:  'California,  'San  Joaquin  Valley, 
'Groundwater  withdrawal,  'Subsidence,  'Surface- 
groundwater  relations,  Extensometers,  California 
Aqueduct,  Interbasin  transfers,  Leveling. 

The  three  major  areas  of  land  subsidence  due  to 
groundwater  withdrawal  in  the  San  Joaquin 
Valley  are  the  Los  Banos-Kettleman  City  area,  the 
Tulare-Wasco  area,  and  the  Arvin-Maricopa  area. 
The  latest  areawide  leveling  was  in  1972  in  the  Los 
Banos-Kettleman  City  area  and  in  1969-1970  in  the 
Tulare-Wasco  and  Arvin-Maricopa  areas.  The 
1972  Los  Banos-Kettleman  City  area  leveling 
showed  that  subsidence  rates  had  decreased  sharp- 
ly with  the  importation  of  surface  water  through 
the  California  Aqueduct  in  the  late  1960's  and 
early  1970's.  The  California  Aqueduct  leveling 
showed  a  continued  decrease  in  the  rate  of  subsid- 
ence along  the  aqueduct  through  1975,  followed 
by  increased  subsidence  during  the  drought  years 
of  1976-1977.  Leveling  by  the  Los  Angeles  De- 
partment of  Water  and  Power  in  the  Tulare-Wasco 
area  showed  that  east  and  west  of  Delano,  subsid- 
ence continued  into  1974.  In  the  late  1960's  and 
early  1970's,  water  levels  in  wells  recovered  to 
levels  of  the  1940's  and  1950's  in  response  to  de- 
creased groundwater  withdrawals.  Data  collected 


170 


WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development — Group  6G 


at  water-level  and  extensometer  sites  during  the 
1976-1977  drought  showed  the  effect  of  the  heavy 
demand  on  the  groundwater  reservoir.  With  the 
water  of  compaction  gone,  artesian  head  declined 
10  to  20  times  as  fast  as  during  the  first  cycle  of 
long-term  drawdown  that  ended  in  the  late  1960's. 
Extensometers  measured  compaction  ranging  from 
0.1  to  0.5  ft  in  1977.  In  1978-1979  water  levels 
recovered  to  or  above  the  1976  predrought  levels. 
Extensometer  response  ranged  from  compaction  of 
a  few  hundredths  of  a  foot  to  expansion  of  nearly 
0.20  ft.  Continued  monitoring  of  land  subsidence  in 
the  San  Joaquin  Valley  is  recommended.  (Author's 
abstract) 
W89-03018 


LAND  SUBSIDENCE  IN  THE  SANTA  CLARA 
VALLEY,  CALIFORNIA,  AS  OF  1982, 
J.  F.  Poland,  and  R.  L.  Ireland. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  497-F,  1988.  61p,  48  fig,  6  tab, 
38  ref,  (Mechanics  of  Aquifer  Systems). 

Descriptors:  *Santa  Clara  Valley,  *Groundwater 
withdrawal,  'Subsidence,  *California,  "Surface- 
groundwater  relations,  Extensometers,  Flooding, 
San  Francisco  Bay,  Artesian  head,  Aquifer  man- 
agement, Estuaries,  Flood  damage,  Crustal  re- 
bound. 

From  1916  to  1966  in  the  San  Jose  area  of  the 
Santa  Clara  Valley,  California,  generally  deficient 
rainfall  and  runoff  was  accompanied  by  a  fourfold 
increase  in  withdrawals  of  groundwater.  In  re- 
sponse, the  artesian  head  declined  1 80  to  220  ft.  As 
a  direct  result  of  the  artesian  head  decline,  the  land 
surface  subsided  as  much  as  12.7  ft  in  San  Jose,  due 
to  the  compaction  of  the  fine-grained  compressible 
confining  beds  and  interbeds  as  their  pore  pres- 
sures decreased.  The  subsidence  resulted  in  flood- 
ing of  lands  bordering  the  southern  part  of  San 
Francisco  Bay,  and  the  compaction  of  the  sedi- 
ments caused  compressional  failure  of  well  casings 
in  several  hundred  water  wells.  The  gross  costs  of 
subsidence  to  date  are  estimated  to  be  $30  to  $40 
million.  The  recovery  of  artesian  head  since  1967 
has  been  substantial.  In  downtown  San  Jose,  the 
artesian  head  recovered  70  to  100  ft  in  the  8  years 
to  1975.  Recovery  of  water  levels  was  due  to  a 
fivefold  increase  in  surface  water  imports  from 
1965  to  1975,  favorable  local  water  supply,  de- 
creased withdrawal,  and  increased  recharge.  In 
1960,  the  U.S.  Geological  Survey  installed  extenso- 
meters in  coreholes  1,000  ft  deep  in  San  Jose  and 
Sunnyvale.  Measurements  obtained  from  these  ex- 
tensometers demonstrate  the  marked  decrease  in 
annual  compaction  of  the  confined  aquifer  system 
in  response  to  the  major  head  recovery  since  1967. 
In  San  Jose,  for  example,  the  annual  compaction 
decreased  from  about  1  ft  in  1961  to  0.24  ft  in  1967 
and  to  0.01  ft  in  1973.  Net  expansion  (land-surface 
rebound)  of  0.02  ft  occurred  in  1974.  (Author's 
abstract) 
W89-03019 


EFFECTS  OF  FUTURE  GROUND-WATER 
PUMPAGE  ON  THE  HIGH  PLAINS  AQUIFER 
IN  PARTS  OF  COLORADO,  KANSAS,  NE- 
BRASKA, NEW  MEXICO,  OKLAHOMA, 
SOUTH  DAKOTA,  TEXAS,  AND  WYOMING, 
Geological  Survey,  Arvada,  CO. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03031 


The  effects  on  faunal  communities  of  a  high  head, 
low  capacity  hydroelectric  power  project  are  eval- 
uated for  the  River  Cinca,  a  Pyrenean  tributary  of 
the  River  Ebro  (North  East  of  Spain).  The  macro- 
benthic  fauna  of  the  regulated  Cinca  River  is  com- 
pared with  the  unregulated  Ara  River.  Colder 
summer  water  temperatures  in  the  Cinca  River  are 
shown  to  have  caused  a  reduction  in  species  rich- 
ness of  the  macrobenthic  community  as  a  conse- 
quence of  the  elimination  of  thermophilous  species. 
Reduced  temperatures  may  also  explain  the  lower 
growth  rate  and  productivity  of  the  trout  popula- 
tions. Sudden  flow  fluctuations  caused  by  hydro- 
power  generation  influence  the  downstream  ma- 
crobenthic communities;  their  populations  are  less 
abundant  (reduction  in  densities  and  biomass)  and 
their  structure  is  less  diverse.  Although  trout  fish- 
eries do  not  seem  to  be  directly  affected  by  sudden 
flow  fluctuations,  the  limitation  of  their  food  re- 
sources (benthos),  has  reduced  trout  production 
and  turnover  ratio.  (Author's  abstract) 
W89-03138 


FISH  POPULATIONS  OF  A  SMALL  LOW- 
LAND CHANNELIZED  RIVER  IN  ENGLAND 
SUBJECT  TO  LONG-TERM  RIVER  MAINTE- 
NANCE AND  MANAGEMENT  WORKS, 

Liverpool  Univ.  (England).  Dept.  of  Zoology. 
S.  Swales. 

Regulated  Rivers  Research  and  Management 
RRMEP,  Vol.  2,  No.  4,  p  493-506,  September- 
October  1988.  6  fig,  5  tab,  35  ref. 

Descriptors:  'Environmental  impact,  "Stream  im- 
provement, "Rivers,  *Fish  populations,  "Water 
management,  "Channeling,  England,  Species  di- 
versity. 

Fish  populations  in  the  Perry  River,  a  small  low- 
land channelized  river  in  England,  were  affected 
by  long-term  river  maintenance  and  improvement 
works.  Habitat  diversity  at  two  'old  channelized' 
sites  was  low  compared  with  a  downstream  'par- 
tially channelized'  site  and  an  unmodified  site, 
where  natural  river  features  such  as  the  pool-riffle 
pattern  were  more  apparent.  The  fish  community 
was  low  in  diversity  at  all  sites,  with  two  running- 
water  cyprinids,  dace  Leuciscus  leuciscus  (L.)  and 
Leuciscus  cephalus  (L.),  being  the  dominant  fish 
species.  Relative  species  composition  varied  be- 
tween sites,  with  dace  predominating  at  the  'old 
channelized'  sites  and  chub  increasingly  dominant 
at  the  'partially  channelized'  and  unmodified  sites. 
Population  density  and  biomass  estimates  of  dace 
were  similar  at  all  sites,  but  chub  were  up  three 
times  more  abundant  at  the  'partially  channelized' 
and  unmodified  sites  than  at  the  'old  channelized' 
sites.  Populations  of  dace  and  chub  at  the  'old 
channelized'  sites  contained  a  higher  proportion  of 
small  fish  than  populations  at  the  downstream  sites, 
which  exhibited  a  more  balanced  population  struc- 
ture. The  growth  rates  of  both  dace  and  chub 
varied  between  sites.  Low  recaptures  of  marked 
dace  suggested  a  highly  mobile  movement  pattern 
while  higher  recapture  rates  of  chub,  particularly 
at  the  'partially  channelized'  and  unmodified  sites, 
seemed  to  indicate  a  more  sedentary  activity  pat- 
tern. Long-term  river  maintenance  and  manage- 
ment works  may  delay  the  morphological  and  bio- 
logical recovery  of  lowland  channelized  rivers. 
(Author's  abstract) 
W89-03139 


EFFECTS  OF  HYDROELECTRIC  SCHEME  ON 
FLUVIAL  ECOSYSTEMS  WITHIN  THE  SPAN- 
ISH PYRENEES, 

Universidad   Politecnica  de   Madrid   (Spain).   Es- 
cuela  Tecnica  Superior  de  Ingenieros  de  Montes. 
D.  Garcia  de  Jalon,  C.  Montes,  E.  Barcelo,  C 
Casado,  and  F.  Menes. 

Regulated  Rivers  Research  and  Management 
RRMEP,  Vol.  2,  No.4,  p  479-491,  September-Oc- 
tober 1988.  3  fig,  6  tab,  36  ref. 

Descriptors:  "Environmental  impact,  "Dam  ef- 
fects, "Spain,  "Hydroelectric  power,  "Aquatic 
ecosystems,  Benthos,  Flow  pattern,  Water  temper- 
ature, Regulated  rivers,  River  Cinca,  Fisheries, 
Trout,  Flow  regulation. 


ROLE  OF  RIPARIAN  WOODS  IN  REGULAT- 
ING NITROGEN  FLUXES  BETWEEN  THE  AL- 
LUVIAL AQUIFER  AND  SURFACE  WATER:  A 
CONCEPTUAL  MODEL, 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
G.  Pinay,  and  H.  Decamps. 

Regulated  Rivers  Research  and  Management 
RRMEP,  Vol.  2,  No.  4,  p  507-516,  September- 
October  1988.  3  fig,  1  tab,  74  ref. 

Descriptors:  "Environmental  impact,  "Dam  ef- 
fects, "Fate  of  pollutant,  "Alluvial  aquifers,  "Ri- 
parian land,  "Wetlands,  "Models,  "Nitrogen, 
Water  management,  Rivers,  Soil  chemistry,  Sea- 
sonal variation,  Denitrification,  Forests. 


Conceptual  models  are  proposed  to  explain  nitro- 
gen fluxes  in  the  soils  of  riparian  zones  in  relation 
to  the  different  modalities  of  water  logging  and 
nitrate  inputs.  Non-submerged,  temporarily  sub- 
merged, and  always  submerged  sites  are  consid- 
ered in  both  winter  and  summer.  Capacities  for 
epuration  are  elevated  for  nitrate  loads  from  the 
alluvial  aquifer  during  the  lateral  transfer  of  water 
from  agricultural  land  to  the  river  through  the 
riparian  zone.  About  30  m  of  groundwater  flow 
under  the  riparian  wood  studied  is  sufficient  to 
remove  all  nitrate.  Denitrification  rates  up  to  50 
mg  N2/sq  m/day  were  observed  in  the  field,  but  a 
potential  for  more  denitrification  exists.  The  effi- 
ciency of  the  riparian  woods  as  natural  filters 
regulating  nutrient  transfers  to  the  river  deserves 
more  consideration  in  river  management.  (Author's 
abstract) 
W89-03140 


RADIAL  STEM  GROWTH  OF  CONIFEROUS 
TREES  NEAR  SWEDISH  RESERVOIRS, 

Umea    Univ.    (Sweden).     Dept.     of    Ecological 
Botany. 
G.  Grelsson. 

Regulated  Rivers  Research  and  Management 
RRMEP,  Vol.  2,  No.  4,  p  535-545,  September- 
October  1988.  6  fig,  3  tab,  31  ref. 

Descriptors:  "Environmental  impact,  "Dendroch- 
ronology, "Reservoirs,  "Dam  effects,  "Water  level 
fluctuations,  Plant  growth,  Water  management, 
Sweden,  Dams. 

Tree  ring  data  are  presented  for  two  species  of 
coniferous  trees  growing  close  to  the  margins  of 
two  contrasting  types  of  reservoir,  and  annually 
regulated  one  (bordered  by  Picea  abies)  and  a  daily 
and  weekly  regulated  one  (Pinus  sylvestris).  The 
radial  growth-ring  data  for  the  periods  before  and 
after  damming  and  regulation  were  compared  uti- 
lizing a  mathematical  growth  model.  The  basic 
hypothesis  was  that  changed  water-level  condi- 
tions due  to  hydroelectric  development  would 
change  the  groundwater  levels  and  associated  fac- 
tors and  thus  affect  tree  growth.  For  spruce  trees 
growing  along  the  long-term  (annually)  regulated 
reservoir,  no  significant  differences  in  growth  be- 
tween the  pre-damming  and  post-damming  periods 
were  found;  nor  was  any  correlation  found  be- 
tween tree  growth  and  the  duration  of  the  period 
of  high-water  level  in  this  reservoir.  For  pine  trees 
growing  along  the  short-term  (daily  and  weekly) 
regulated  reservoir  a  significant  increase  in  the 
variation  in  growth  was  found  following  regula- 
tion, but  only  at  the  lowest  levels.  No  other  signifi- 
cant differences  in  tree  growth  between  the  peri- 
ods before  and  after  regulation  were  found.  (Au- 
thor's abstract) 
W89-03142 


EFFECT  OF  IMPOUNDMENT  ON  THE 
GROWTH  OF  BAGRUS  DOCMAC  IN  LAKE 
NASSER, 

Menoufia  Univ.,  Shibin  al-Kom  (Egypt).  Dept.  of 
Zoology. 
E.  A.  Khallaf. 

Regulated  Rivers  Research  and  Management 
RRMEP,  Vol.  2,  No.  4,  p  547-552,  September- 
October  1988.  1  fig,  4  tab,  13  ref. 

Descriptors:  "Environmental  Impact,  "Fish  popu- 
lations, "Reservoirs,  "Catfish,  "Dam  effects,  Lakes, 
Egypt,  Model  studies,  Reservoir  fisheries,  Lake 
Nasser,  Growth. 

Changes  of  faunistic  composition  in  impounded 
reaches  of  regulated  rivers  have  been  related  to 
changes  in  environment  from  lotic  to  lentic.  Rarely 
has  this  assumption  been  tested,  however.  Bagrus 
docmac  is  a  long-lived  freshwater  catfish  and  was 
once  a  commercially  valuable  species  in  Lake 
Nasser.  Its  production  declined  abruptly  following 
the  early  years  of  impoundment  of  the  lake.  This 
decline  is  significantly  correlated  to  the  increase  of 
Tilapia  catch.  A  modified  model  for  the  surplus 
production  is  introduced  and  estimated  the  poten- 
tial yield  as  195.7  metric  tons.  Relative  growth  rate 
of  weight  over  length  interval  showed  that  the  fish 
ranging  between  20  to  40  cm  in  standard  length 
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have  had  the  highest  rate  of  weight  gain  which  is 
attributed  to  gear  selective  mortality.  Fish  (18-83 
cm  in  standard  length)  vertebrae  (N  =  105)  are  used 
for  growth  analysis,  after  their  annuli  are  validat- 
ed. Age-groups  ranged  between  I  to  VI  with  an 
average  age  of  3.14.  Age-groups  II  suffered  high 
selective  mortality  which  caused  a  fishing-up  effect 
that  took  about  four  years  to  appear  in  the  catch. 
Thus,  the  problem  of  Bagrus  may  be  safely  attrib- 
uted to  the  effect  of  fishing  gears  which  are  mainly 
used  to  catch  the  relatively  smaller  Tilapia.  (Au- 
thor's abstract) 
W89-03143 


ENVIRONMENTAL  MANAGEMENT  OF  THE 
ZAMBEZI  RIVER  SYSTEM, 

Ministry  of  Agriculture  and  Water  Development, 

Lusaka  (Zambia). 

For  primary   bibliographic   entry   see   Field   5G 

W89-03144 


ATTEMPT  TO  FACILITATE  WATER  MAN- 
AGEMENT ISSUES  IN  THE  ZAMBEZI  RIVER 
BASIN  USING  DECISION  SUPPORT  SYS- 
TEMS, 

nternational  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For   primary   bibliographic   entry   see   Field   5G 

W89-03145 


7.  RESOURCES  DATA 
7A.  Network  Design 


NEW      APPROACHES      TO      MONITORING 
AQUATIC  ECOSYSTEMS. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02317 


MONITORING    THE    NATION'S    WATERS-A 
NEW  PERSPECTIVE, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Toxic  Substances. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02318 


STRATEGIES  FOR  LONG-TERM  POLLUTION 
MONITORING  OF  THE  COASTAL  OCEANS, 

California  Univ.,  Richmond.  Sanitary  Engineering 
and  Environmental  Health  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02319 


INNOVATIVE  DESIGNS  FOR  WATER  QUAL- 
ITY MONITORING:  ARE  WE  ASKING  THE 
QUESTIONS  BEFORE  THE  DATA  ARE  COL- 
LECTED, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

J.  A.  Perry,  D.  J.  Schaeffer,  and  E.  E.  Herricks. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p.  28-39,  1  fig,  23  ref, 
append. 

Descriptors:  'Water  quality,  'Water  quality  man- 
agement, 'Monitoring,  'Network  design,  'Sam- 
pling, 'Environmental  audit,  Decision  making, 
Data  acquisition. 

Water  quality  management  consists  of  decisions 
about  the  environment;  those  decisions  are  usually 
based  on  data  from  monitoring  programs.  Such 
data  are  usually  collected  following  a  design  that  is 
governed  by  'bureaucratic  risk,'  that  is,  the  per- 
ceived risk  of  ire  from  a  superior.  The  application 
of  a  systematic  process  called  the  Environmental 
Audit  is  proposed  as  a  tool  for  guiding  manage- 
ment decision  making  and  for  design  of  monitoring 
programs.  Application  of  the  Audit  is  shown  to 
produce  data  which  leads  directly  to  real  environ- 
mental information  (in  contrast  to  pure  data).  Such 
information  is  translated  into  management  deci- 
sions which  incorporate  all  elements  of  the  broader 
definitions  of  environmental  risk.  (See  also  W89- 
02317)  (Author's  abstract) 


W89-02320 


MULTIDECADE  TREND-MONITORING  PRO- 
GRAM FOR  CHESAPEAKE  BAY,  A  TEMPER- 
ATE EAST  COAST  ESTUARY, 

Environmental  Protection  Agency,  Annapolis, 
MD.  Chesapeake  Bay  Program. 
K.  Mountford,  and  G.  Mackiernan. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  91-106,  fig,  2  tab,  19 
ref. 

Descriptors:  'Monitoring,  'Water  quality,  'Data 
collection,  'Ecosystems,  'Estuaries,  'Chesapeake 
Bay,  'Eutrophication,  Chlorophyll,  Government 
supports,  Nutrients,  Toxins,  Phytoplankton,  Zoo- 
plankton,  Spatial  distribution,  Temporal  distribu- 
tion. 

In  the  past  two  decades,  Chesapeake  Bay  has  expe- 
rienced apparent  increasing  periods  of  deep  water 
anoxia,  poor  spawning  success  by  anadromous  fish 
species,  and  unprecedented  declines  in  submerged 
aquatic  vegetation.  These  changes  coincide  with 
increased  loading  of  nutrients  and  toxic  materials 
from  the  surrounding  109,219  sq  km  drainage 
basin,  which  is  experiencing  significant  changes  in 
land  use  and  population  density.  Concern  by  basin 
governments  and  citizens  led  ultimately  to  the 
establishment  in  1984  of  a  167-station  monitoring 
network  reporting  to  a  common  data  bank.  This 
program  is  designed  to  operate  for  at  least  1.5  to  2 
decades  and  to  define  trends  in  Bay  water  and 
sediment  quality  during  that  period.  Twenty  water 
and  sediment  quality  parameters  are  monitored  20 
times  per  year  in  the  main  stem  and  principal  tidal 
tributaries.  Collections  link  with  studies  of  sedi- 
ment organics,  toxics,  benthos,  phyto-  and  zoo- 
plankton,  and  commercially  harvested  species. 
Data  for  1984  indicate  that  large  riverine  inflows 
produced  intense  water  column  stratification  and 
unusually  widespread  anoxia  in  the  Bay  main  stem, 
but  mixing  events  and  wind  forcing  may  temporar- 
ily reduce  severity  and  promote  reaeration.  Early 
data  sets  indicate  pulses  of  nutrient  input  into  the 
estuary,  nutrient  regeneration  in  subpycnoclinal 
water,  phtyoplankton  response  to  nutrients,  as  well 
as  instances  of  potential  nutrient  limitation.  (See 
also  W89-02317)  (Authors  abstract) 
W89-02324 


COASTAL  MONITORING:  EVALUATION  OF 

MONITORING    METHODS    IN    NARRAGAN- 

SETT  BAY,  LONG  ISLAND  SOUND  AND  NEW 

YORK  BIGHT,  AND  A  GENERAL  MONITOR 

ING  STRATEGY, 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02325 


'MUSSEL  WATCH'-MEASUREMENTS  OF 
CHEMICAL  POLLUTANTS  IN  BIVALVES  AS 
ONE  INDICATOR  OF  COASTAL  ENVIRON- 
MENTAL QUALITY, 

Woods     Hole    Oceanographic     Institution,     MA. 

Coastal  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02326 


MONITORING  AND  QUALITY  ASSURANCE 
PROCEDURES  FOR  THE  STUDY  OF  REMOTE 
WATERSHED  ECOSYSTEMS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02330 


ASSESSMENT  OF  THE  ADEQUACY  OF  THE 
GROUND-WATER  MONITORING  SYSTEM 
FOR  ARTIFICIAL  RECHARGE  OF  AQUIFERS 
IN  THE  LOS  ANGELES  AREA,  CALIFORNIA, 

Western  Water  Consultants,   Inc.,   Laramie,  WY. 

M.  Nikkei,  T.  Mueller,  K.  Thompson,  and  P. 

Rechard. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground     Water     Issues.     National 


Water  Well  Association,  Dublin,  OH.  1988  d  45- 
69,  7  fig,  6  tab,  9  ref. 

Descriptors:  'California,  'Network  design,  'Moni- 
toring, 'Artificial  recharge,  'Groundwater  moni- 
toring, 'Groundwater  management,  'Water  pollu- 
tion sources,  Pollutant  identification,  Hydrology, 
Geohydrology,  Groundwater,  San  Gabriel  Basin! 
Aquifers,  Water  quality. 

Artificial  recharge  of  aquifers  in  the  Central  and 
West  Coast  groundwater  basins  of  Southern  Cali- 
fornia is  accomplished  by  the  application  of 
waters,  including  reclaimed  water,  to  spreading 
grounds  within  the  basins.  All  of  the  sources  of 
water  applied  to  the  basins  are  known  to  contain 
low  levels  of  drinking  water  contaminants.  In  addi- 
tion, the  basins  receive  groundwater  as  underflow 
from  the  San  Gabriel  Basin.  The  entire  San  Gabriel 
Basin  has  been  designated  an  Environmental  Pro- 
tection Agency  National  Priorities  List  (NPL)  site. 
A  groundwater  monitoring  program  has  been  es- 
tablished to  assure  that  the  use  of  replenishment 
water  has  not  had  and  will  not  have  adverse  effects 
on  the  quality  of  groundwater  in  the  basins.  At  the 
request  of  the  Central  and  West  Basin  Replenish- 
ment District,  Western  Water  Consultants,  Inc. 
conducted  an  assessment  of  the  monitoring  pro- 
gram that  was  in  practice.  During  this  assessment, 
significant  weaknesses  were  identified  concerning 
the  ability  of  the  Replenishment  District  to  detect 
contamination  of  groundwater  caused  by  the  artifi- 
cial recharge  basins.  Recommendations  for  im- 
provement of  the  monitoring  program  include:  (1) 
more  extensive  sampling  of  ground  and  surface 
water  entering  from  adjacent  areas;  (2)  installation 
of  additional  shallow  wells  to  monitor  the  quality 
of  water  entering  the  aquifers  at  the  replenishment 
spreading  grounds;  (3)  establishment  of  written 
protocol,  standard  operating  procedures  and  an 
employee  training  program  for  sampling;  (4)  more 
intensive  monitoring  of  urban  storm  water  and 
reclaimed  water  for  possible  adverse  effects  on 
groundwater,  and  (5)  consideration  of  known  point 
sources  of  groundwater  contamination  in  the  inter- 
pretation of  sampling  results.  (See  also  W89-02331) 
(Author's  abstract) 
W89-02335 


STATEWIDE      GROUNDWATER       QUALITY 
MONITORING  NETWORK  DESIGN, 

Arizona  Dept.  of  Environmental  Quality,  Phoenix. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02343 


DATA  REQUIREMENTS  FOR  HYDROGEOLO- 
GICAL  MAPS, 

Bundesanstalt  fuer  Geowissenschaften   und  Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

K.  D.  W.  Krampe. 

IN:   Hydrogeological   Mapping   in   Asia  and   the 

Pacific  Region.  Verlag  Heinz  Heise,   Hannover, 

West  Germany.    1985.   p.  263-292,   13  fig,  9  ref. 


Descriptors:    'Groundwater,    'Standards, 
'Hydrogeology,  Data  interpretation. 


'Maps, 


The  content  of  groundwater  maps  has  been  re- 
viewed with  special  regard  to  the  importance  of 
hydrogeological  parameters.  The  data  have  been 
classified  as  essential,  very  important,  and  desirable 
data.  The  significance  of  all  relevant  data  and 
parameters  has  been  described  at  some  length. 
Three  types  of  groundwater  maps  have  been  dis- 
tinguished: single-  parameter  maps,  comprehensive 
hydrogeological  maps,  and  groundwater  potential 
maps.  In  addition  to  field  inventories,  data  acquisi- 
tion from  lithological  logs  and  hydrochemical 
analyses  has  been  explained.  A  series  of  13  figures 
has  been  inserted.  Finally,  recommendations  have 
been  made  for  the  preparation  of  maps  with  refer- 
ence to  the  hydrogeologist's  role.  Remarks  on  data 
plotting  and  how  to  augment  the  amount  of  data 
have  been  included.  (See  also  W89-02364)  (Au- 
thor's abstract) 
W89-02387 


HYDROGEOLOGICAL     MAPS     FROM     THE 
VIEW-POINT  OF  THE  USER, 


172 


RESOURCES  DATA— Field  7 


International  Association  of  Hydrogeologists,  Paris 

(France). 

E.  Romijn.  ...  ,   .. 

IN:   Hydrogeological   Mapping  in   Asia  and   the 

Pacific   Region.   Verlag  Heinz  Heise,   Hannover, 

West  Germany.  1985.  p  325-330,  1  fig. 

Descriptors:  *Hydrogeology,  "Maps,  *Data  col- 
lection, Land  use,  Water  resources  development, 
Automation,  Data  storage  and  retrieval,  Data  ac- 
quisition. 

Hydrogeological  maps  directed  to  practical  use  by 
engineers  or  planners  in  preparing  decisions  of 
practical  importance  are  discussed.  Applied  hydro- 
geology  aims  at  evaluating  groundwater  resources, 
suitability  for  effective  land  use  and  prediction  and 
prevention  of  possible  wrong  use  of  the  landsur- 
face  or  the  groundwater.  Different  kinds  of  human 
influences  are  directly  related  to  different  forms  of 
land  use.  Some  examples  of  such  relatins  follow: 
(a)  housing  level  control  (in  low  areas)  abstraction 
for  drinking  water,  or  pollution  hazard  by  sewer- 
age systems;  (b)  industry  abstraction  for  process 
and  cooling  water;  (c)  agriculture  -  drainage  or 
irrigation  systems,  and  pollution  hazard  by  fertiliz- 
ers or  pesticides;  (d)  use  of  mineral-thermal  springs 
for  recreation  or  medical  treatment,  (e)  soil  me- 
chanical properties  in  relatin  to  groundwater  level 
and  pollution  hazard  of  traffic  and  pipelines;  (f) 
pumping  of  water  excess  and  pollution  hazard  of 
mining  an  excavations;  (g)  energy  production  use 
of  thermal  water  or  (with  heat  pumps)  'normal' 
groundwater;  and  (h)  waste  disposal  use  of  purifi- 
cation properties  of  the  soil  and  waste  disposal 
pollution  hazard.  Small  scale  maps  (1  :  500  000  to  1 
:  5  000  000)  will  often  give  more-or-less  integrated 
information,  but  single-value  maps  on  this  scale  are 
not  readable.  Intermediate  scale  maps  (1  :  100  000 
to  1  :  500  000)  may  be  excellent  tools  for  regional 
(town  and  country)  planning  and  water  manage- 
ment planning.  Large  scale  maps  (larger  than  1  : 
100  000)  are  real  tools  for  data  collection,  local 
research  programs,  mathematical  modelling  of  hy- 
drogeological system,  planning  of  technical  sys- 
tems (irrigation,  waterworks,  etc.)  and  city  plan- 
ning. In  many  cases  perhaps  still  futuristic,  hydro- 
geological  data  bases  will  sooner  or  later  be  estab- 
lished all  over  the  world  and  will  serve  mankind 
not  only  for  their  basic  needs  of  water,  food  and 
housing  but  also  for  industrial  development  and 
recreational  purposes  in  the  broadest  sense.  (See 
also  W89-02364)  (Davis-PTT) 
W89-02391 


DESIGN  OF  A  GREAT  LAKES  ATMOSPHERIC 
INPUTS  AND  SOURCES  (GLAIS)  NETWORK, 

De  Paul  Univ.,  Chicago,  1L. 
T.  J.  Murphy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-213534. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA-905/4-87-001,  March  1987. 
GLNPO  No.  87-03.  35  p,  8  fig,  49  ref,  2  append. 
EPA  Grant  R005818-01. 

Descriptors:  'Network  design,  'Sampling,  'Great 
Lakes,  'Air  pollution,  'Water  pollution  sources, 
Path  of  pollutants,  Costs,  Research  needs,  Clima- 
tology, Aerodynamics,  Chemistry,  Meteorology, 
Hydrodynamics,  Interdisciplinary  studies. 

A  spellout  (GLAIS)  data  network  will  of  necessi- 
ty, be  complex  and  expensive.  Because  of  these 
factors,  the  objectives  must  be  well  thought  out  in 
advance,  be  realistic  and  be  firmly  based  on  good 
science  and  available  technology.  There  are  at 
least  five  distinct  mechanisms  for  inputs  of  materi- 
als from  the  atmosphere  to  bodies  of  water.  They 
are:  rain,  snow,  small  particles  (<  -2  micrometers), 
large  particles  (>  -2  micrometers),  and  vapor  ex- 
change. In  general,  very  different  methods  and 
techniques  are  necessary  to  determine  the  inputs 
by  each  of  these  mechanisms.  Because  of  the  ex- 
pense in  setting-up  and  operating  (including  analy- 
ses) a  monitoring  site  for  a  variety  of  parameters 
involved  with  different  mechanisms  and/or  also 
obtaining  information  on  sources,  a  GLAIS  net- 
work may  consist  of  a  relatively  few  sites.  Because 
of  the  uncertainties  in  the  capability  to  determine 
inputs  occurring  by  any  of  the  five  above  mecha- 
nisms,  will  need  a  research  component.  To  be 


successful,  expertise  in  a  number  of  disciplines  will 
be  needed  to  develop  a  good  network  plan.  These 
disciplines  include:  aerodynamics,  chemistry,  cli- 
matology, cloud  physics,  geochemistry,  hydrodyn- 
amics, meteorology,  and  micrometeorology. 
(Lantz-PTT) 
W89-02418 


BED  LOAD  SAMPLING  AND  ANALYSIS, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02434 


DIRECTORY  OF  PRECIPITATION  MONITOR- 
ING SITES,  NATIONAL  ATMOSPHERIC  DEP- 
OSITION PROGRAM/NATIONAL  TRENDS 
NETWORK  (NADP/NTN). 

National  Acid  Precipitation  Assessment  Program, 
Washington,  DC. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB88-2 18284/ 
AS.  Price  code:  A99  in  paper  copy.  Report  of 
Interagency  Task  Force  on  Acid  Precipitation, 
November  1986,  972p,  Vol  2.  Funded  by  U.S. 
Geological  Survey  as  lead  agency  for  Task  Group 
IV,  Atmospheric  deposition  and  Air  Quality  Moni- 
toring. Edited  by  John  K.  Robertson  and  Dorethea 
Wojciechowski,  US  Mili 

Descriptors:  'Atmospheric  precipitation  networks, 
♦Data  collections,  'Maps,  'Directories,  'Research 
facilities,  'Acid  rain,  Wet  deposition  monitoring, 
Precipitation  chemistry,  Acid  rain  monitoring  sites, 
Monitoring  sites,  Monitoring  site  protocols. 

The  Directory  of  Precipitation  Monitoring  Sites 
contains  a  four  page  description  of  each  of  the 
atmospheric  precipitation  monitoring  sites  that  has 
operated  or  was  operating  as  part  of  the  National 
Atmospheric  Deposition  Program/National 
Trends  Network  (NADP/NTN)  on  July  1,  1986. 
Each  site  discription  contains  information,  includ- 
ing photographs  and  maps,  that  locates  the  site; 
identifies  operating  and  sponsoring  organizations; 
characterizes  surroundings,  including  point  sources 
of  emissions  within  50  km;  identifies  equipment  at 
the  site;  describes  other  monitoring  activities  and 
watershed  research  at  the  site;  and  lists  significant 
events  in  the  history  of  the  site.  The  Site  Directory 
is  presented  in  two  volumes  for  ease  of  use. 
Volume  1  contains  introductory  material,  location 
maps,  and  sites  with  State  abbreviations  in  the 
range  from  A  -  M.  Volume  2  contains  sites  whose 
State  abbreviations  are  in  the  range  N  -  Z.  (Frisch- 
WRD) 
W89-02480 


Network  Design— Group  7A 

presented  that  describe  acceptable,  but  nonexclu- 
sive,  approaches  to  hydrologic   monitoring   net- 
work design.  (USGS) 
W89-02490 


DESCRIPTION  OF  PIEZOMETER  NESTS  AND 
WATER  LEVELS  IN  THE  RIO  GRANDE 
VALLEY  NEAR  ALBUQUERQUE,  BERNA- 
LILLO COUNTY,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02509 


WATER  QUALITY  OF  RUNOFF  TO  THE 
CLARKSVILLE  MEMORIAL  HOSPITAL 
DRAINAGE  WELL  AND  OF  MOBLEY 
SPRING,  CLARKSVILLE,  TENNESSEE,  FEB- 
RUARY-MARCH 1988, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02556 


SURFACE  WATER  HYDROLOGY, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02719 


SNOW  AND  ICE, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 

W89-02722 


BIOLOGICAL  SURVEYS  OF  ESTUARIES  AND 
COASTS. 

For  primary  bibliographic  entry  see  Field  7B. 
W 89-027 59 


PLANNING  BIOLOGICAL  SURVEYS, 

Field  Studies  Council,  Shrewsbury  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-02760 


REMOTE  SENSING, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 

W89-02761 


METHODS  FOR  HYDROLOGIC  MONITOR- 
ING OF  SURFACE  MINING  IN  THE  CEN- 
TRAL-WESTERN UNITED  STATES, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

J.  T.  Turk,  R.  S.  Parker,  and  R.  S.  Williams. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  84-600,  1986. 

96p,  17  fig,  8  tab,  71  ref. 

Descriptors:  'Monitoring,  'Coal  mines,  'Ground- 
water quality,  'Water  quality,  'Networks,  Surface 
waters,  Meteorology,  Hydrologic  data. 

The  regulations  promulgated  pursuant  to  the  Sur- 
face Mining  Control  and  Reclamation  Act  require 
the  monitoring  of  potentially  impacted  hydrologic 
systems  before,  during,  and  after  mining  oper- 
ations. This  report  details  characteristics  and  proc- 
esses that  commonly  determine  the  most  accepta- 
ble approaches  to  hydrologic  monitoring  in  the 
arid  and  semiarid  central-western  United  States. 
No  single  approach  is  best  for  all  hydrologic  sys- 
tems; consideration  of  basin  characteristics,  regula- 
tory requirements,  and  regional  patterns  in  hydro- 
logic  systems  is  necessary  in  any  well-designed 
monitoring  program  for  hydrologic-impact  assess- 
ment. This  report  describes  processes  and  charac- 
teristics that  control  the  surface  and  subsurface 
hydraulics,  as  well  as  the  water  quality,  of  typical 
hydrological  systems  being  mined  in  the  central- 
western  United  States.  After  a  discussion  of  these 
processes  and  characteristics,  three  examples  are 


SALT  MARSHES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-02762 


FLORA   AND   MACROFAUNA   OF   INTERTI- 
DAL  SEDIMENTS, 

Rijksinstituut  voor  Natuurbeheer,  Texel  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  2L. 
W89-02763 


MACROFAUNA  OF  SUBTIDAL  SEDIMENTS 
USING  REMOTE  SAMPLING, 

BP  Petroleum  Development  Ltd.,  Aberdeen  (Scot- 
land). ^T 
For  primary  bibliographic  entry  see  Field  2L. 
W89-02764 


PROCESSING     SEDIMENT     MACROFAUNA 
SAMPLES, 

BP  Petroleum  Development  Ltd.,  Aberdeen  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  7B. 
W 89-02765 


MEIOFAUNA, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
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For  primary  bibliographic  entry  see  Field  2L. 
W89-02766 


INTERTIDAL  ROCK, 

Field  Studies  Council,  Shrewsbury  (England). 
For  primary  bibliographic  entry  see  Field  2L. 
W89-02767 


SUBTIDAL    ROCK    AND    SHALLOW    SEDI- 
MENTS USING  DIVING, 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-02768 


BACTERIA  AND  FUNGI, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

School  of  Ocean  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02769 


PLANKTON, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

School  of  Ocean  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-O2770 


FISH  (SURVEY  OF), 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-02771 


BIRDS, 

Royal  Society  for  the  Protection  of  Birds,  Shore- 

ham-by-Sea  (England). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-02772 


NATIONAL  SURFACE  WATER  SURVEY:  NA- 
TIONAL STREAM  SURVEY  PHASE  I  -  PILOT 
SURVEY, 

Utah  Water  Research  Lab.,  Logan. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-02842 


DESIGN  OF  THE  PRIMARY  PRE-TRMM  AND 
TRMM  GROUND  TRUTH  SITE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
M.  Garstang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  N88-19865. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Annual  Report,  April  1,  1988.  20p,  7  fig,  1  tab,  7 
ref.  NASA  Grant  NAG-5-870. 

Descriptors:  'Network  design,  'Rainfall,  'Rainfall 
intensity,  'Data  interpretation,  'Data  acquisition, 
Rainfall  distribution,  Precipitation,  Remote  sens- 
ing, Florida. 

Work  began  on  the  design  of  the  primary  ground 
truth  sites  on  and  near  Cape  Canaveral  Florida  on 
February  15,  1987  to:  (a)  integrate  rain  gage  meas- 
urements with  radar  measurements  of  rainfall  using 
the  Kennedy  Space  Flight  Center  (KSFC)  Patrick 
digitized  radar  and  associated  rainfall  network;  (b) 
delineate  the  major  rain  bearing  systems  over  Flor- 
ida using  the  Weather  Service  reported  radar/ 
rainfall  distributions;  (c)  combine  (a)  integration  of 
rain  gage  and  radar  measurements  and  (b)  delinea- 
tion of  the  Weather  Service  reported  distribution; 
(d)  use  (c)  the  combination  just  described,  to  repre- 
sent patterns  of  rainfall  which  actually  exist  AND 
contribute  significantly  to  the  rainfall  to  test  sam- 
pling strategies.  Based  on  the  results  of  these  analy- 
ses decide  upon  the  ground  truth  network;  and  (e) 
complete  the  design  begun  in  Phase  I  of  a  multi- 
scale  (space  and  time)  surface  observing  precipita- 
tion network  centered  upon  KSFC.  (Lantz-PTT) 
W89-02971 


ANALYSIS  OF  BIOMONITORING  TECH- 
NIQUES TO  SUPPLEMENT  EFFLUENT 
GUIDELINES. 

Energetics,  Inc.,  Columbia,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02994 


MODEL  CALIBRATION  BASED  ON  RANDOM 
ENVIRONMENTAL  FLUCTUATIONS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 

and  Operations  Research. 

P.  R.  Jaffe,  C.  Paniconi,  and  E.  F.  Wood. 

Journal   of  Environmental    Engineering   (ASCE) 

JOEDDU,  Vol.  114,  No.  5,  p  1136-1145,  October 

1988.  1  fig,  4  tab,  13  ref. 

Descriptors:  'Model  studies,  'Limnology,  'Envi- 
ronmental studies,  'Simulation,  Monte  Carlo 
method,  Statistical  analysis,  Model  input  param- 
eters. 

A  simple  model-calibration  technique  that  takes 
into  account  the  random  fluctuations  of  field  meas- 
urements and  yields  probability  distribution  of  the 
model  input  parameters.  A  large  number  of  model 
simulations  is  conducted  using  a  wide  range  of 
model  input  parameter  values.  The  specific  values 
of  each  input  parameter  in  a  given  simulation  are 
randomly  selected  from  specified  probability  distri- 
butions. Only  a  subset  of  all  simulations  will  yield 
outputs  that  are  satisfactorily  close  to  the  field 
observations.  The  input  parameters  used  in  this 
subset  of  simulations  can  then  be  analyzed  and 
their  mean  and  variance  are  computed.  This  cali- 
bration procedure  is  a  useful  tool  to  determine  the 
mean  values  of  model  input  parameters  that  domi- 
nate the  variance  of  the  model's  output.  If  the 
variance  of  the  model's  output  is  completely  domi- 
nated by  a  single,  uncorrected  parameter,  the 
mean  and  variance  of  this  parameter  can  be  esti- 
mated correctly.  If  several  parameters  dominate 
the  variance  of  the  model's  output  or  if  those 
parameters  are  correlated,  correct  means  can  still 
be  estimated  but  the  variances  obtained  for  these 
parameters  are  larger  than  their  correct  values. 
(Author's  abstract) 
W89-03105 


SEISMIC  REFRACTION  TESTS  ABOVE 
WATER  TABLE, 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

G.  Bonnet,  and  M.  Meyer. 

Journal    of    Geotechnical    Engineering    (ASCE) 

JGENDZ,  Vol.  114,  No.  10,  p  1183-1189,  October 

1988.  4  fig,  1  tab,  7  ref. 

Descriptors:  'Soil  saturation,  'Mathematical 
models,  'Water  table,  'Geophysics,  'Seismology, 
'Groundwater  exploration,  Aeration  zone,  Seismic 
refraction  tests,  Wave  propagation. 

Wave  propagation  in  saturated  soils  is  often  de- 
scribed by  using  a  two-phase  or  'poroelastic' 
model.  It  is  difficult  to  use  such  a  model,  however, 
because  below  the  level  of  the  water  table  there 
may  be  an  unsaturated  zone  whose  extent  and 
characteristics  are  not  well-known.  A  small 
amount  of  air  has  drastic  consequences  on  the 
compressive-wave  velocity:  0.10%  of  air  reduces 
the  compressive-wave  velocity  in  the  water  to 
about  one-fourth  of  the  value  when  saturated.  This 
has  already  been  thoroughly  demonstrated  by  lab- 
oratory experiments.  However,  in  situ  evidence  of 
the  effect  of  this  unsaturated  zone  on  wave  propa- 
gation is  not  yet  known,  and,  therefore,  was  car- 
ried out  in  this  study.  The  results  show  that  the 
interpretation  of  the  seismic  refraction  tests  above 
a  water  table  give  a  depth  of  seismic  marker  that  is 
significantly  different  from  the  actual  water  table 
depth.  Two  different  explanations  are  possible  at 
first  glance:  the  existence  of  an  effect  due  to  the 
two-phase  character  of  the  porous  medium;  or  the 
existence  of  a  nonsaturated  zone  below  the  water 
table.  Since  the  order  of  magnitude  of  the  first 
effect  is  shown  to  be  too  small,  the  effect  is  there- 
fore probably  due  to  the  nonsaturated  zone.  The 
interpretation  of  the  results  by  taking  into  account 
such  a  nonsaturated  zone  shows  that  the  level  of 
the  nearly  saturated  zone  is  approximately  the 
level  given  by  the  standard  elastic  interpretation. 


The  procedure  shown  appears  to  be  a  very  practi- 
cal means  of  estimating  the  thickness  of  the  strong- 
ly nonsaturated  zone.  (Brock-PTT) 
W 89-03 113 


INTERPRETATION  OF  'CONTROLLED'  VS 
'NATURAL'  EXPERIMENTS  IN  STREAMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

S.  D.  Cooper,  and  T.  L.  Dudley. 
Oikos  OIKSAA,  Vol.  52,  No.  3,  p  357-361,  June 
1988.   1   tab,  22  ref.  NSF  Grant  BSR  86-04808. 

Descriptors:  'Limnology,  'Ecology,  'Field  tests, 
'Streams,  'Data  interpretation,  Controlled  experi- 
ments, Natural  experiments. 

Miller  has  criticized  recent  studies  dealing  with 
exploitative  competition  among  invertebrate 
grazers  in  streams.  He  argued  that  the  interpreta- 
tion of  these  experiments  was  confounded  by  arti- 
facts introduced  by  the  experimental  manipula- 
tions, and  that  'natural'  experiments  (a  posteriori 
correlational  reanalysis  of  the  data)  provided  more 
'unequivocal'  tests  of  hypotheses  than  could  'con- 
trolled' experiments.  In  response  to  the  first  point, 
it  is  contended  that  the  experimental  artifacts  pos- 
tulated by  Miller  were  unlikely  to  be  operating,  or 
were  of  little  consequence,  in  these  studies.  Natural 
experiments,  as  defined  by  Miller,  do  not  provide 
unequivocal  tests  of  hypotheses.  Previously  pub- 
lished results,  mainly  from  studies  by  McAuliffe, 
are  reanalyzed  to  support  the  discussion.  (Brock- 
PTT) 
W 89-03 117 


HYDROLOGIC  DESIGN  METHODOLOGIES 
FOR  PREFEASIBILITY  STUDIES  OF  SMALL- 
SCALE  HYDRO  AT  UNGAUGED  SITES, 

Acres  International  Ltd.,  Niagara  Falls,  NY. 

D.  G.  Judge,  J.  E.  Anderson,  B.  I.  McClennan,  and 

E.  T.  Park. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  3,  p  289-298,  June  1988.  7  fig,  6  tab,  12 
ref. 

Descriptors:  'Water  yield  forecasting,  'Reservoir 
yield,  'Hydroelectric  power,  'Hydrology, 
'Streamflow,  'Mathematical  models,  Prefeasibility 
studies,  Small-scale  hydro  sites,  Ungaged  sites. 

Hydrologic  variables  such  as  available  flow  for 
electrical  generation  and  its  time  distribution,  to- 
gether with  flood  magnitudes,  represent  the  basis 
for  evaluation  of  potential  hydro  sites.  Economic 
viability,  especially  for  small-scale  hydro  sites,  is 
very  sensitive  to  these  basic  hydrologic  variables. 
Unfortunately,  many  potential  small-scale  hydro 
sites  are  located  on  ungauged  streams  and  often  the 
cost  of  deriving  the  necessary  site-specific  hydro- 
logic  information  for  design  is  prohibitive  in  rela- 
tion to  overall  project  costs.  Therefore,  regional 
techniques  have  been  developed  for  evaluating  the 
necessary  hydrologic  variables  at  a  prefeasibility 
level  for  small-scale  ungauged  sites  anywhere  in 
Canada.  Studies  concerned  with  developing  re- 
gional techniques  for  application  to  feasibility  level 
evaluations  have  been  completed  for  Atlantic 
Canada,  British  Columbia,  and  Ontario.  The  meth- 
odology can  be  used  to  estimate  the  flow  duration 
curve  and  the  turbinable  flow  curve  for  ungauged 
streams.  Equations  relating  characteristics  of  the 
curves  to  physiographic  and  climatic  parameters 
have  been  derived  for  eleven  regions  across 
Canada.  An  example  demonstrating  application  of 
the  new  methodology  is  included.  (Author's  ab- 
stract) 
W89-03129 


NONPARAMETRIC  EVALUATION  OF  THE 
SIZE  OF  LIMNOLOGICAL  SAMPLING  NET- 
WORKS: APPLICATION  TO  THE  DESIGN  OF 
A  SURVEY  OF  GREEN  BAY, 

Argonne  National  Lab.,  IL.  Biological,  Environ- 
mental, and  Medical  Research  Div. 
B.  M.  Lesht. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  3,  p  325-337,  1988.  10  fig,  6  tab,  14  ref. 
EPA  Interagency   Agreement  DW89931897-01-0. 
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Descriptors:  'Limnology,  'Water  sampling,  'Net- 
work design,  'Surveys,  'Statistical  methods,  'Sta- 
tistical analysis,  'Turbidity,  Evaluation,  Sampling, 
Bays,  Great  Lakes. 

The  uncertainty  associated  with  estimates  of  the 
volume-weighted  mean  turbidity  in  Green  Bay, 
Lake  Michigan,  is  examined  as  a  function  of  sam- 
pling network  size  using  a  nonparametric,  comput- 
er-intensive technique.  As  is  the  case  for  many 
limnological  properties,  the  major  source  of  varia- 
tion is  the  nonhomogeneous  (Le.,  dependent  on 
position)  distribution  of  the  sampled  variable.  A 
quantitative  estimate  of  the  expected  accuracy  of 
the  volume-weighted  mean  is  determined  empiri- 
cally from  calculations  applied  repeatedly  to 
random  selections  of  sample  data.  Analysis  of  data 
from  five  cruises,  conducted  using  a  network  of  31 
stations,  shows  that  a  network  of  22  stations  would 
provide  a  whole-bay  volume-weighted  mean  accu- 
rate to  within  10%  of  that  determined  using  the 
full  network  with  80%  confidence.  A  network  of 
23  stations  would  achieve  these  same  accuracy  and 
confidence  limits  when  applied  to  a  model  in 
which  Green  Bay  is  divided  into  four  geographic 
zones  and  the  volume-weighted  mean  calculated 
for  each  zone.  The  nonparametric  method  offers 
an  alternative  to  the  classic  analysis  of  variance 
method  for  evaluation  of  limnological  sampling 
designs.  (Author's  abstract) 
W89-03174 


ESTUARIES:  CONCERN  OVER  TROUBLED 
WATERS, 

S.  Morrissey. 

Oceans,  Vol.  21,  No.  3,  p  23-26,  61,  June  1988. 

Descriptors:  'Estuaries,  'Population  effects, 
'Water  pollution,  'Water  pollution  sources,  'Ur- 
banization, 'Monitoring,  'Nonpoint  polution 
sources,  Satellite  technology,  Forecasting,  Tissue 
analysis,  Eutrophication,  Polychlorinated  biphen- 
yls. 

The  efforts  of  the  National  Oceanic  and  Atmos- 
pheric Administration  (NOAA)  to  control  the  ef- 
fects of  nonpoint  pollution  on  estuaries  are  dis- 
cussed. Estuaries  are  being  transformed  by  the 
effects  of  a  population  explosion  and  the  U.S. 
Census  Bureau  predicts  that,  by  1990,  75%  of  the 
U.S.  population  will  live  within  50  miles  of  a 
coastline.  Under  the  guidance  of  Bud  Ehler,  direc- 
tor of  NOAA's  Oceanography  and  Marine  Assess- 
ment Office,  the  agency  has  been  collecting  infor- 
mation on  nonpoint  sources  of  pollution  in  estu- 
aries nationwide.  Using  digitized  satellite  photo- 
graphs and  direct  samplings,  NOAA  has  estab- 
lished a  data  base  containing  detailed  information 
on  the  extent  of  chemical  pollution  in  estuaries. 
The  scientists  measure  more  than  50  organic 
chemicals  and  17  heavy  metals.  Samplings  of  shell- 
fish, bottom-feeding  fish  and  sediments  have  been 
taken  from  150  sites  in  an  attempt  to  establish  the 
degree  of  toxic  contamination.  Although  NOAA 
scientists  say  nothing  can  be  done  to  eliminate  the 
present  conditions  altogether,  they  do  hope  to 
have  a  computerized  network  in  place  within  the 
next  five  years  that  will  forecast  when  and  where 
problems  will  occur.  The  network  would  provide 
data  on  marine  life,  pollution,  habitats,  oceanogra- 
phy, and  meteorology  to  assist  community  plan- 
ners to  determine  the  areas  best  suited  for  develop- 
ment and  will  improve  NOAA's  ability  to  predict 
shore  erosion,  storm  surges  and  jubilees.  (Miller- 
PTT) 
W89-03279 
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RESPIRATION-BASED  EVALUATION  OF  NI- 
TRIFICATION INHIBITION  USING  EN- 
RICHED NITROSOMONAS  CULTURES, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
J.  E.  Alleman. 

IN:  International  Conference  on  Innovative  Bio- 
logical Treatment  of  Toxic  Wastewaters.  June  24- 
26,  1986,  Arlington,  Virginia.  April  1987.  p  643- 
651,  5  fig,  1  tab,  7  ref. 


Descriptors:  'Wastewater  treatment,  'Wastewater 
analysis,  'Respiration,  'Nitrification,  'Nitrogen 
bacteria,  'Bioassays,  Biomonitoring,  Industrial 
wastewater,  Monitoring,  Biological  studies. 

The  enriched  Nitrosomonas  bioassay  procedure 
described  in  this  paper  has  proven  to  be  an  ex- 
tremely useful,  expedient,  and  cost-effective  mech- 
anism for  rapid  evaluation  of  wastewater  toxicity. 
Extending  beyond  this  immediate  application,  the 
procedure  has  been  employed  for  investigative 
evaluations  of  suspected  industrial  waste  genera- 
tors. Furthermore,  this  test  has  been  successfully 
used  to  diagnostically  determine  appropriate  dilu- 
tion levels  for  industrial  waste  streams  at  their 
respective  sewer  outfalls.  Although  this  bioassay 
may  be  completed  with  either  respirometric  (based 
on  OUR)  or  colorimetric  (based  on  NH4-N  oxida- 
tion rates)  analyses,  the  OUR  strategy  appears 
preferable  due  to  its  simplicity.  Monitoring  of  the 
ammonium-nitrogen  oxidation  rate  with  a  colori- 
metric NH4-H  test  requires  tedious  sample  clarifi- 
cation and  treatment.  Within  an  8  hr  workday,  2 
laboratory  technicians  can  routinely  complete  be- 
tween 100  and  120  biaossay  tests  based  on  the 
OUR  procedure;  this  number  of  samples  is  ap- 
proximately 4  times  larger  than  that  which  can  be 
managed  with  the  colorimetric  procedure.  As  with 
any  bioassay  procedure,  questions  may  be  raised 
about  the  inherent  reliability  and  veracity  of  the 
tests.  In  the  particular  case  of  its  use  by  the  City  of 
Indianapolis,  however,  the  enriched  Nitrosomonas 
bioassay  technique  has  proven  to  be  an  excellent 
'indicator'  procedure.  (See  also  W89-02267) 
(Lantz-PTT) 
W89-02302 


INNOVATIVE  DESIGNS  FOR  WATER  QUAL- 
ITY MONITORING:  ARE  WE  ASKING  THE 
QUESTIONS  BEFORE  THE  DATA  ARE  COL- 
LECTED, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-02320 


COASTAL  MONITORING:  EVALUATION  OF 
MONITORING  METHODS  IN  NARRAGAN- 
SETT  BAY,  LONG  ISLAND  SOUND  AND  NEW 
YORK  BIGHT,  AND  A  GENERAL  MONITOR- 
ING STRATEGY, 

Environmental  Protection  Agency,  Narragansett, 
RI.  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-02325 


'MUSSEL  WATCH' -MEASUREMENTS  OF 
CHEMICAL  POLLUTANTS  IN  BIVALVES  AS 
ONE  INDICATOR  OF  COASTAL  ENVIRON- 
MENTAL QUALITY, 

Woods    Hole    Oceanographic    Institution,    MA. 

Coastal  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02326 


GAS  CHROMATOGRAPHIC  RESIDUE  PAT- 
TERNS OF  TOXAPHENE  IN  FISH  SAMPLES 
FROM  THE  GREAT  LAKES  AND  FROM 
RIVERS  OF  THE  SOUTHEASTERN  UNITED 
STATES, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02328 


MEASUREMENT  OF  GROUNDWATER  VE- 
LOCITY WITH  A  COLORIMETRIC  BORE- 
HOLE DILUTION  INSTRUMENT, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

J.  J.  Dexter,  and  P.  M.  Kearl. 

IN:   Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.     National 

Water  Well  Association,  Dublin,  OH.  1988.  p  251- 

268,  7  fig,  4  tab,  6  ref. 

Descriptors:  'Borehole  dilution  instrument,  'Trac- 
ers, 'Measuring  instruments,  'Groundwater  move- 
ment, 'Geohydrology,  Hydrology,  Aquifers,  Per- 
formance evaluation,  Calibrations,  Field  tests,  Dry 
releases. 


A  borehole  dilution  instrument  was  constructed 
that  measures  dilution  of  a  dye  tracer  in  a  test 
section  isolated  by  packers.  Light  is  transmitted  by 
a  colorimeter  via  fiber  optics  to  a  down-hole 
probe.  Test  section  fluid  is  continuously  pumped 
through  the  probe  where  the  light  is  partially 
absorbed  before  travelling  back  to  the  surface.  As 
groundwater  dilutes  the  dye,  the  amount  of  light 
absorbance  decreases.  Results  from  this  investiga- 
tion indicate  that  the  borehole  dilution  instrument 
has  the  capability  to  delineate  zones  of  different 
permeabilities  within  an  aquifer.  The  instrument 
was  calibrated  in  a  flow  tank  and  field  tested  at 
two  hydrogeologically  different  sites.  Site  1  aquifer 
consists  of  sand  and  gravel  while  the  Site  2  aquifer 
consists  of  clayey  silt.  At  Site  1,  borehole  dilution 
yields  results  that  are  comparable  to  pumping  tests 
and  artificial  gradient  tracer  tests.  Problems  due  to 
calibration  and  background  absorbance  were  most 
pronounced  at  Site  2.  Borehole  dilution  ground- 
water velocities  obtained  there  were  one  to  two 
orders  of  magnitude  higher  than  values  calculated 
from  pumping  and  natural  gradient  tracer  tests. 
(See  also  W89-02331)  (Author's  abstract) 
W89-02345 


ROLE  OF  AQUIFER  TESTING  IN  DESIGN  OF 
CONSTANT-HEAD  EXTRACTION  SYSTEMS, 

Pacific  Environmental  Group,  Inc.,  Santa  Clara, 

CA. 

W.  M.  Crell,  and  R.  Wenzlau. 

IN:  Proceedings  of  the  FOCUS  Conference  on 

Southwestern    Ground    Water    Issues.    National 

Water  Well  Association,  Dublin,  OH.  1988.  p  269- 

279,  6  fig,  7  ref. 

Descriptors:  'Groundwater  movement,  'Pumping 
tests,  'Water  pollution  treatment,  'Groundwater 
management,  'Extraction  systems,  'Aquifer  test- 
ing, Geohydrology,  Hydrology,  Water  level  fluc- 
tuations, Seasonal  variation. 

Aquifer  testing  plays  a  vital  role  in  the  design  and 
implementation  of  any  remedial  extraction  system. 
The  traditional  approach  of  aquifer  testing  evalu- 
ates aquifer  characteristics  under  constant-flow 
conditions  while  most  extraction  systems  operate 
under  a  constant-head.  A  variety  of  aquifer  test 
strategies  are  available  which,  when  correctly  ap- 
plied within  a  given  hydrogeologic  environment, 
can  provide  an  accurate  reflection  of  the  local 
hydrogeology  and  be  the  basis  for  design  of  con- 
stant-head extraction  systems.  However,  misappli- 
cation of  aquifer  testing  and  analyses  in  the  design 
of  a  constant-head  extraction  system  can  result  in 
an  inefficient  or  largely  inoperable  system.  Con- 
stant-discharge tests,  commonly  used  to  evaluate 
aquifer  characteristics,  typically  provide  aquifer 
characterization  under  fully  stressed  conditions 
which  are  rarely  induced  by  a  constant-head  ex- 
traction system.  For  a  constant-head  system,  cap- 
ture zones  should  be  derived  while  maintaining  a 
water  level  in  the  well  which  is  close  to  the 
proposed  constant-head  elevation.  Since  steady- 
state  conditions  are  rarely  maintained  during  aqui- 
fer testing,  design  projections  must  account  for 
factors  which  may  include  seasonal  fluctuations, 
delayed  yield,  a  decrease  in  transmissivity  over 
time,  and/or  a  decrease  in  the  area  of  capture  due 
to  lowering  of  the  water  table.  Aquifer  test  strate- 
gies should  also  include  the  derivation  of  an  opti- 
mum pump  discharge  rate  to  minimize  pump  cy- 
cling. Improper  adjustment  of  pump  cycling  can 
reduce  the  effective  area  of  influence  or  precipitate 
pump  failure.  (See  also  W89-02331)  (Author's  ab- 
stract) 
W89-02346 


IMPROVED  FRESH  WATER  ASSESSMENT  IN 
SAND  AQUIFERS  UTILIZING  GEOPHYSICAL 
WELL  LOGS, 

ResTech  Houston,  Inc.,  TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02347 


RECOGNIZING  PETROLEUM  HYDROCAR- 
BON CONTAMINATION  IN  THE  VADOSE 
ZONE  WITH  PHOTOIONIZATION  DETEC- 
TION SCANNING  OF  FIELD  SAMPLES, 


175 


Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 


Pirnie  (Malcolm),  Inc.,  Phoenix,  AZ. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02351 


APPLYING        ELECTRICAL        RESISTANCE 
BLOCKS  FOR  UNSATURATED  ZONE  MONI- 
TORING AT  ARID  SITES, 
EMCON  Associates,  San  Jose,  CA. 
J.  P.  Hayes,  and  D.  C.  Tight. 
IN:  Proceedings  of  the  FOCUS  Conference  on 
Southwestern    Ground    Water    Issues.    National 
Water  Well  Association,  Dublin,  OH.  1988.  p  375- 
395,  8  fig,  1  tab,  9  ref. 

Descriptors:  'Leak  detection,  *Electrical  resist- 
ance blocks,  'Measuring  instruments,  'Ground- 
water monitoring,  'Path  of  pollutants,  Water  pol- 
lution sources,  Lysimeters,  Calibrations,  Field 
tests,  Aquifers,  Analytical  methods,  Groundwater 
pollution,  Soil  water. 

Potential  applications  of  electrical  resistance 
blocks  include  moisture  front  (leak)  detection  be- 
neath surface  impoundments  or  landfills,  leak  de- 
tection beneath  pipelines,  evaluation  of  the  feasibil- 
ity of  lysimeter  operation,  or  guidance  for  timing 
lysimeter  sampling  events.  Electrical  resistance 
block  readings  are  most  accurate  in  dry  soils  at 
soil-water  pressure  ranging  from  -0.8  to  -15  bars. 
Because  this  is  below  the  functional  range  of  most 
tensiometers  and  lysimeters,  electrical  resistance 
blocks  can  be  effective  additions  to  monitoring 
systems  in  dry  areas  where  low  soil-water  pressure 
is  expected.  The  effectiveness  of  gypsum  blocks  is 
being  evaluated  at  a  southern  California  landfill 
site,  using  grouped  installations  of  gypsum  block 
and  tensiometers.  Gypsum  blocks  were  placed  in 
soil  and  bedrock  settings  and  will  be  calibrated  and 
tested  over  several  months.  Preliminary  data  indi- 
cate that  water  added  during  installation  can  influ- 
ence results  for  a  substantial  period  (months): 
therefore,  dry  installation  techniques  are  being 
tested.  Other  potential  limitations  to  the  use  of 
electrical  resistance  blocks  include  changes  in  the 
electrical  response  when  exposed  to  saline  solu- 
tions, dissolution  of  the  gypsum  over  time,  prob- 
lems establishing  good  contact  between  the  block 
and  the  native  soil,  and  hysteresis  variations  that 
can  affect  calibrated  soil-moisture  values.  Despite 
these  limitations,  electrical  resistance  block  may  be 
effectively  applied  to  monitoring  systems  at  arid 
sites.  (See  also  W89-02331)  (Author's  abstract) 
W89-02352 


HYDROGEOLOGICAL  MAPPING  IN  ASIA 
AND  THE  PACIFIC  REGION. 

Verlag  Heinz  Heise,  Hannover,  West  Germany. 
Proceedings  of  the  ESCAP-RMRDC  Workshop, 
Bandung,  1983.  International  Contributions  to  Hy- 
drogeology  Volume  7.  1985.  410p.  Edited  by  W.  F. 
Grimmelman,  K.  D.  Krampe,  and  W.  Struckmeier. 

Descriptors:  'Hydrogeology,  'Asia,  'Pacific 
region,  'Mapping,  'Hydrologic  maps,  'Ground- 
water, 'Geohydrology,  'Surface  water,  Hydrog- 
raphy, Groundwater  availability,  Surface-ground- 
water  relations,  Irrigation,  Watersheds,  Aquifers, 
Groundwater  potential,  Groundwater  irrigation, 
Groundwater  management,  Groundwater  mining, 
Groundwater  movement,  Water  table  fluctuations, 
Groundwater  recharge. 

The  1983  workshop  of  the  Economic  and  Social 
Commission  for  Asia  and  the  Pacific  Regional 
Mineral  Resources  Development  Centre  covers 
the  following  topics:  the  assessment,  development, 
and  mapping  of  groundwater  resources  in  Austra- 
lia, Fiji,  the  Solomon  Islands,  the  Kingdom  of 
Tonga,  Vanuatu,  the  Democratic  Republic  of  Af- 
ghanistan, Brunei,  India,  the  Republic  of  Korea, 
China,  Indonesia,  peninsular  Malaysia,  Sarawak, 
the  Mongolian  People's  Republic,  the  Butwal- 
Bhairahwa  Area,  Lumbini  Zone,  Nepal,  Pakistan, 
the  Philippines,  Sri  Lanka,  Thailand,  South  and 
East  Asia,  and  the  Socialist  Republic  of  Vietnam; 
principles  and  application  of  the  international 
legend  for  hydrogeological  maps;  data  require- 
ments for  hydrogeological  maps;  the  organization 
of  hydrogeological  mapping  programs;  report  on 
hydrogeological  maps  of  karstic  terrains;  hydro- 
geological  mapping  in  coastal  areas;  hydrogeologi- 


cal maps  from  the  viewpoint  of  the  user;  minimum 
data  requirements  for  the  preparation  of  hydrogeo- 
logical maps,  and  problems  of  small  island  nations; 
discussion  on  the  revised  international  legend  for 
hydrogeological  maps,  and  hydrogeological  prob- 
lems in  coastal  areas;  water-bearing  zones  in  the 
mining  area  of  the  northern  region  of  Bangladesh 
with  regard  to  utilization  of  mine  water  for  irriga- 
tion and  other  uses;  the  assessment  of  hydrogeolo- 
gical features  using  the  technique  of  terrain  classifi- 
cation; and  hydrogeological  problems  of  hard  rock 
areas  of  southern  India.  (See  W89-02365  thru  W89- 
02391)  (Davis-PTT) 
W89-02364 


ASSESSMENT  AND  MAPPING  OF  AUSTRA- 
LIA'S GROUNDWATER  RESOURCES, 

Bureau  of  Mineral  Resources,  Geology  and  Geo- 
physics, Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02365 


HYDROGEOLOGICAL  MAPPING  IN  FIJI, 

Department  of  Mineral  Resources,  Suva  (Fiji). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02366 


POSITION  PAPER:  SOLOMON  ISLANDS, 

Ministry  of  Lands,  Energy  and  Natural  Resources, 

Honiara  (Solomon  Islands). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02367 


HYDROGEOLOGICAL     DEVELOPMENT     IN 
VANUATU, 

Department  of  Geology,  Mines,  and  Rural  Water 

Supplies,  Vila  (Vanuatu). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02368 


WATER-BEARING  ZONES  IN  THE  MINING 
AREA  OF  THE  NORTHERN  REGION  OF  BAN- 
GLADESH WITH  REGARD  TO  UTILIZATION 
OF  MINE  WATER  FOR  IRRIGATION  AND 
OTHER  USES, 

Bangladesh  Mineral  Exploration  and  Development 
Corp.  Dacca. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02369 


DEVELOPMENT   AND   ACHIEVEMENTS   OF 
HYDROGEOLOGICAL  MAPPING  IN  CHINA, 

Ministry  of  Geology  and  Minerals,  Beijing  (China). 

Advisory    Committee   on   Geology    Science   and 

Technology. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-0237O 


GROUNDWATER  IN  CHINA, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02371 


ASSESSMENT  OF  HYDROGEOLOGICAL  FEA- 
TURES USING  THE  TECHNIQUE  OF  TER- 
RAIN CLASSIFICATION, 

Hong   Kong    Public   Works   Dept.    Geotechnical 

Control  Office. 

K.  A.  Styles,  and  A.  D.  Burnett. 

IN:   Hydrogeological    Mapping   in   Asia  and   the 

Pacific   Region.   Verlag   Heinz   Heise,   Hannover, 

West  Germany.  1985.  p.   121-144,  11  fig,  1  tab,  5 

ref. 

Descriptors:  'Land  management,  'Hydrogeology, 
•Mapping,  'Terrain  analysis,  'Hong  Kong,  *Geo- 
morphology,  Monitoring,  Feasibility  studies. 

Systematic  terrain  classification  is  an  extremely 
powerful  reconnaissance  tool  that  can  assist  hydro- 
geological  investigations.  The  preparation  of  hy- 
drogeological maps  and  the  design  of  monitoring 
programs  can  be  expedited  by  the  use  of  terrain 
classification    maps   in   conjunction   with   existing 


geological  data.  Detailed  preliminary  assessment  of 
project  requirements  enables  economy  in  data  col- 
lection. The  general  format  provided  by  the  terrain 
classification  approach  at  a  regional  level  is  rele- 
vant for  the  preparation  of  hydrogeological  maps 
for  resource  development  on  the  one  hand  and 
more  specific  problems  solving  on  the  other.  Gen- 
eral areas  of  problematical  hydrogeology  are  delin- 
eated at  the  regional  level  and  subsequently,  indi- 
vidual problems  can  be  pin-pointed  by  detailed 
terrain  classification  for  site  investigation  and  mon- 
itoring. Terrain  classification  provides  a  system  for 
the  preparation  of  land  inventory  and  is  well  suited 
for  developing  countries  because  its  application 
need  not  be  restricted  to  a  single  purpose.  The 
regional  system  described  in  this  paper  could  be  as 
readily  applied  to  agricultural  or  urban  capability 
classification,  borrow  resourc  estimation  on  materi- 
als assessment  as  it  is  to  hydrogeological  analyses 
or  geotechnical  suitability.  This  paper  discusses  the 
system  of  regional  and  detailed  terrain  classifica- 
tion used  by  the  Geotechnical  Control  Office  of 
the  Hong  Kong  Government  to  assist  the  assess- 
ment of  engineering  feasibility  for  planning  and 
land  management  purposes.  The  features  of  the 
mapping  system  which  have  hydrogeological  ap- 
plications are  highlighted.  (See  also  W89-02364) 
(Davis-PTT) 
W89-02372 


GROUNDWATER     RESOURCES     DEVELOP- 
MENT AND  MANAGEMENT  IN  INDIA, 

Central  Ground  Water  Board,  New  Delhi  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02373 


HYDROGEOLOGICAL  PROBLEMS  OF  HARD 
ROCK  AREAS  OF  SOUTHERN  INDIA, 

Deutsche    Gesellschaft    fuer    Windenergie    e.V., 

Hamburg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02374 


STATUS  OF  HYDROGEOLOGICAL  MAPPING 

IN  INDONESIA  IN  1983, 

R.  Soekardi,  and  S.  Sustrisno. 

IN:   Hydrogeological   Mapping   in   Asia   and   the 

Pacific   Region.   Verlag  Heinz  Heise,  Hannover, 

West  Germany.  1985.  p  157-164,  1  fig,  1  tab,  4  ref. 

Descriptors:  'Hydrogeology,  'Indonesia,  'Map- 
ping, 'Hydrologic  maps,  'Groundwater. 

Due  to  an  increasing  demand  of  water  for  many 
purposes  (drinking  water,  irrigation  and  industry) 
Indonesia  needs  more  information  on  groundwater 
resources  as  an  alternative  for  water  supply.  Thus, 
hydrogeological  maps  are  required  for  regional 
development  planning,  since  they  provide  basic 
data  on  the  occurrence  of  groundwater,  aquifer 
productivity,  groundwater  quality  and  other 
groundwater  related  information.  Hydrogeological 
maps  transfer  hydrogeological  knowledge  to  local 
government  planners,  public  authorities,  water 
supply  companies,  or  private  users.  The  map 
sheets,  scale  1:250  000,  generally  cover  1  degree  30 
minutes  longitude  and  1  degree  latitude,  i.e.  an  area 
of  more  than  18  000  square  km.  The  scale  of  1  :  250 
000  was  determined  to  be  the  most  appropriate  for 
the  map,  because  it  copes  best  with  the  following 
aims  and  boundary  conditions.  (1)  clear  and  exact 
representation  of  the  hydrogeological  data  for 
fairly  large  areas;  (2)  ability  to  complete  the  maps 
by  reasonable  means  and  in  relatively  short  time; 
and  (3)  availability  of  recent  topographic  and  geo- 
logical base  maps.  The  whole  map  series  of  the 
hydrogeological  map  of  Indonesia  will  comprise 
more  than  150  sheets.  The  maps  are  published  in 
two  languages,  Bahasa  Indonesia  and  English.  Ed- 
iting of  the  sheets  is  done  in  the  hydrogeological 
mapping  sections  of  the  Directorate  of  Environ- 
mental Geology,  while  cartographic  production 
and  print  is  conducted  by  the  publication  section  of 
Geologica  Research  and  Development  Centre. 
The  field  work  has  been  completed  on  all  of  them 
and  about  half  have  been  edited.  Two  maps  from 
Java  and  four  from  Bali  and  Nusa  Tenggara  have 
been  published.  (See  also  W89-02364)  (Davis-PTT) 
W89-02375 
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REVIEW  OF  GROUNDWATER   IN  THE  RE- 
PUBLIC OF  KOREA, 

Korean  Inst,  of  Energy  and  Resources,  Seoul  (Re- 
public of  Korea).  Applied  Geology  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02376 


STATUS  OF  HYDROGEOLOGICAL  MAPPING 
IN  PENINSULAR  MALAYSIA, 

Geological  Survey  of  Malaysia,  Ipoh.  Hydrogeo- 

logy  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02377 


NOTES  ON  THE  HYDROGEOLOGICAL  MAP 
OF  SARAWAK, 

Geological  Survey  of  Malaysia,  Kuching.  Hydro- 
geology  Section. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-02378 


WATER  RESOURCES  AND  HYDROGEOLOGI- 
CAL MAPPING  IN  THE  MONGOLIAN  PEO- 
PLE'S REPUBLIC, 

Ministry  of  Water  Economy,  Ulan  Bator  (Mongo- 
lia). 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02379 


HYDROGEOLOGY  OF  THE  BUTWAL-BHAIR- 
AHWA  AREA,  LUMBINI  ZONE,  NEPAL, 

Department  of  Mines  and  Geology,  Kathmandu 

(Nepal). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02380 


PAKISTAN-STATUS  REPORT, 

Pakistan  Water  and  Power  Development  Author- 
ity, Lahore. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02381 


HYDROGEOLOGICAL     MAPPING     IN     THE 
PHILIPPINES, 

Bureau  of  Mines  and  Geo-Sciences,  Manila  (Philip- 
pines). 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02382 


DEVELOPMENT    OF    GROUNDWATER    RE- 
SOURCES IN  SRI  LANKA, 

National  Water  Supply  and  Drainage  Board,  Co- 
lombo (Sri  Lanka). 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02383 


STATUS  OF  HYDROGEOLOGICAL  MAPPING 
IN  THAILAND, 

Land   Development   Dept.,    Bangkok   (Thailand). 

Soil  Survey  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02384 


HYDROGEOLOGICAL  MAPPING  IN  THE  SO- 
CIALIST REPUBLIC  OF  VIETNAM, 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02385 


INTERNATIONAL  LEGEND  FOR  HYDRO- 
GEOLOGICAL  MAPS:  PRINCIPLES  AND  AP- 
PLICATION, 

Bundesanstalt   fuer  Geowissenschaften   und   Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

W.  Struckmeier. 

IN:   Hydrogeological   Mapping   in   Asia   and   the 

Pacific  Region.   Verlag  Heinz   Heise,   Hannover, 

West  Germany.   1985.  p.  251-262,  1  fig,  1  tab,  10 

ref. 

Descriptors:  *Hydrogeology,  'Mapping,  ♦Hydro- 
logic  maps,  'Standards,  'Groundwater  availability, 
•Geohydrology,  Surface  water,  Surface-ground- 
water  relations,  Groundwater. 


Early  attempts  at  a  standardization  of  the  graphical 
representation  on  hydrogeological  maps  originate 
from  the  1950s  and  were  first  published  in  1963  in 
an  'International  Legend  for  Hydrogeological 
Maps'  (Unesco).  The  present  paper  expounds  the 
usefulness  of  a  standard  legend  for  hydrogeologi- 
cal maps  and  outlines  it  development  from  the  first 
theoretical  considerations  of  the  1963  legend  to  the 
representation  scheme  of  the  revised  legend  of 
1983,  which  has  been  tested  in  practice  over  large 
areas  of  Europe  and  in  various  environments.  By 
and  large,  the  legend  applies  to  general  hydrogeo- 
logical maps  which  integrate  information  on 
groundwater  resources,  geology  (lithology,  struc- 
tures) and  hydrogeological  features  (groundwater 
and  springs,  water  quality  and  temperature,  surface 
water,  karst,  permafrost,  horizon  contours,  man- 
made  features).  A  large  number  of  signs  and  sym- 
bols are  also  recommended  for  use  on  more  spe- 
cialized and  detailed  hydrogeological  maps.  It  is 
recognized,  however,  that  these  detailed  maps  fre- 
quently require  special  representations  to  underline 
their  special  purpose.  General  hydrogeological 
maps  can  be  used  for  many  purposes  and  by  nu- 
merous map  users,  such  as  administrators,  econo- 
mists, engineers,  technicians,  scientists,  teachers, 
farmers,  and  private  individuals.  The  important 
role  of  the  standard  legend  as  a  common  legend 
mediating  between  the  specialists  in  the  field  of 
hydrogeology  the  technical  level  and  the  interest- 
ed public  is  stressed.  The  legend,  meanwhile  inter- 
nationally accepted,  is  used  in  many  hydrogeologi- 
cal mapping  projects  at  regional,  national,  or  inter- 
national scale  and  in  industrialized  or  developing 
countries,  as  many  recent  examples  reveal.  (See 
also  W89-02364)  (Author's  abstract) 
W89-02386 


DATA  REQUIREMENTS  FOR  HYDROGEOLO- 
GICAL MAPS, 

Bundesanstalt   fuer  Geowissenschaften   und  Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7A. 

W89-02387 


ORGANIZATION    OF    HYDROGEOLOGICAL 
MAPPING  PROGRAMS, 

Geological   Survey  of  Western   Australia,   Perth. 

Dept.  of  Mines. 

T.  T.  Bestow. 

IN:   Hydrogeological   Mapping   in   Asia   and   the 

Pacific   Region.   Verlag  Heinz  Heise,   Hannover, 

West  Germany.  1985.  p.  293-299. 

Descriptors:    'Hydrogeology,    'Mapping,    'Maps, 
Groundwater,  Data  interpretation. 

Hydrogeological  mapping  supports  development 
and  its  cost  is  small  in  relation  to  the  long  term 
benefits.  Program  planning  must  take  account  of 
priorities  and  the  availability  of  geological  and 
groundwater  information.  The  objectives  should 
be  clarified  in  order  to  optimize  the  data  to  be 
included  in  the  final  publication  and  its  style.  Com- 
promise and  data  selection  are  necessary  if  maps 
are  to  retain  clarity.  Scales  must  be  chosen  in 
relation  to  objectives,  data  availability  and  the 
hydrogeological  environment.  (See  also  W89- 
02364)  (Author's  abstract) 
W89-02388 


REPORT  ON  HYDROGEOLOGICAL  MAPS  OF 
KARSTIC  TERRAINS, 

International  Association  of  Hydrogeologists,  Paris 

(France). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02389 


HYDROGEOLOGICAL  MAPPING  IN  COAST- 
AL AREAS, 

Rijks  Geologische  Dienst,  Haarlem  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02390 


HYDROGEOLOGICAL     MAPS     FROM     THE 
VIEW-POINT  OF  THE  USER, 

International  Association  of  Hydrogeologists,  Paris 
(France). 


For  primary  bibliographic  entry  see  Field  7A. 
W89-02391 


PERFORMANCE  OF  ANALYTICAL  TEST  KITS 
ON  METAL  FINISHING  WASTEWATER  SAM- 
PLES, 

Scientific  Control  Labs.,  Inc.,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02403 


NATIONAL  SURFACE  WATER  SURVEY, 
WESTERN  LAKE  SURVEY  (PHASE  I  --  SYN- 
OPTIC CHEMISTRY)  QUALITY  ASSURANCE 
PLAN, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 
For  primary  bibliographic  entry  see  Field  2H. 
W  89-024 13 


NUMERICAL  MODEL  FOR  THE  COMPUTA- 
TION OF  RADIANCE  DISTRIBUTIONS  IN 
NATURAL  WATERS  WITH  WIND-ROUGH- 
ENED SURFACES,  PART  II:  USER'S  GUIDE 
AND  CODE  LISTING, 

Joint  Inst,  for  the  Study  of  the  Atmosphere  and 
Ocean,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-02414 


HYDROLOGY  IN  PRACTICE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-02421 


RIVER  BED  GRAVELS:  SAMPLING  AND 
ANALYSIS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

M.  A.  Church,  D.  G.  McLean,  and  J.  F.  Wolcott. 
IN:   Sediment   Transport   in   Gravel-Bed   Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  43-88,  17 
fig,  3  tab,  50  ref. 

Descriptors:  'Alluvial  channels,  'Bed  load  sam- 
plers, 'Gravel,  'Sampling,  'Fluvial  sediments, 
Data  interpretation,  Particle  size,  River  beds, 
Models,  Sediment  transport,  Comparison  studies, 
Statistical  methods,  Sieve  analysis. 

The  characterization  of  coarse  bed  material  in 
rivers  is  difficult  because  the  range  of  grain  sizes  is 
so  wide  that  it  is  impractical  to  maintain  a  single 
method  of  measurement.  Less  obvious  problems 
include  the  establishment  of  criteria  for  sample 
size,  accounting  for  the  layered  nature  of  deposits 
and  characterizing  structural  features  of  the  bed. 
The  latter  include  imbrication,  particle  clustering 
and  shadow  deposits.  Standards  for  sample  size  in 
various  measurement  techniques  are  considered. 
Measurement  methods  are  reviewed  and  the  notion 
of  truncated  samples  is  introduced  as  a  means  to 
overcome  sample  bias  at  the  extremes  of  the  size 
range.  Replicability  in  sampling  and  analysis,  fun- 
damental desiderata  for  scientific  measurements, 
are  examined.  Strategies  are  considered  to  achieve 
representative  samples  of  satisfactory  precision  for 
various  purposes,  and  the  problem  posed  by  layers, 
particularly  surface/subsurface  contrasts,  is  intro- 
duced. Because  bed  material  samples  are  drawn 
from  a  very  large  and  variable  population,  it  is 
customary  to  interpret  their  meaning  statistically. 
Since  statistics  is  based  upon  number  counts,  this 
procedure  may  be  applied  within  samples  when 
individual  clasts  are  measured:  however,  custom- 
ary sieve  procedures  yield  frequency  by  weight, 
which  is  not  a  well-conditioned  statistical  entity. 
Transformations  are  unhelpful  in  practice  since  the 
numbers  become  absurdly  large  for  small  clasts. 
Strategies  for  interpreting  these  measurements  are 
considered.  (See  also  W89-02430)  (Author's  ab- 
stract) 
W89-02433 
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I 


BED  LOAD  TRANSPORT  MEASUREMENTS 
BY  THE  VORTEX-TUBE  TRAP  ON  VIRGINIO 
CREEK,  ITALY, 

Florence  Univ.  (Italy).  Dept.  of  Civil  Engineering. 
P.  Tacconi,  and  P.  Bill). 

IN:  Sediment  Transport  in  Gravel-Bed  Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  583-616, 
16  fig,  2  tab,  14  ref. 

Descriptors:  'Alluvial  channels,  *Bed  load  sam- 
plers, 'Sediment  transport,  *Bed  load,  'Sediment 
sampler,  Particle  size,  Italy,  Sampling,  Flood  dis- 
charge. 

The  first  measurements  made  during  the  years 
1983-1985  on  Virginio  Creek,  which  was  equipped 
with  a  vortex-tube  trap  for  the  total  and  continu- 
ous measurement  of  bed  load,  have  demonstrated 
the  pulsating  nature  of  bed  load  transport  and  the 
very  low  correlations  between  flow,  bed  load  and 
gTain  size  characteristics  of  the  sediments.  In  other 
experiments  in  a  400  m  reach  upstream  of  the 
measuring  station,  a  few  characteristics,  such  as 
cross-section  geometry,  bed  forms  and  grain  size 
distribution  of  the  armor  and  subarmor  layers,  are 
surveyed  in  order  to  correlate  them  to  the  meas- 
ured bed  load  transport  parameters.  In  April  1983 
the  surfaces  of  two  side  bars  occurring  just  up- 
stream of  the  station  were  spray-painted  and  in 
June  of  the  same  year  marked  pebbles  were  placed 
on  the  stream  bed  in  equi-distant  sections  making 
possible  the  observation  of  the  evolution  of  the 
channel  and  the  bars,  the  measurement  of  the  aver- 
age distance  moved  by  the  marked  pebbles,  and  the 
relation  of  this  to  the  features  of  bed  load  events. 
Some  preliminary  observations  of  these  experi- 
ments are  reported.  (See  also  W89-02430)  (Au- 
thor's abstract) 
W89-02449 


METHODS  FOR  HYDROLOGIC  MONITOR- 
ING OF  SURFACE  MINING  IN  THE  CEN- 
TRAL-WESTERN UNITED  STATES, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-02490 


DISCHARGE  RATINGS  FOR  CONTROL 
STRUCTURES  AT  MCHENRY  DAM  ON  THE 
FOX  RIVER,  ILLINOIS, 

Geological  Survey,  De  Kalb,  IL.  Water  Resources 

Div. 

G.  G.  Fisk. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  87-4226,   1988.  29p,   10  fig,  6  tab,  2  ref. 

Descriptors:  'Discharge  ratings,  'Discharge  coef- 
ficient, 'Streamflow,  'Discharge  measurements, 
•Dams,  Orifice  flow,  Weirs,  McHenry,  Illinois, 
Fox  River. 

Twenty-three  measurements  of  discharge  were 
used  to  determine  discharge  ratings  for  the  five 
adjustable  sluice  gates,  spillway,  and  fish  ladder  at 
McHenry  Dam  on  the  Fox  River  in  Illinois.  A 
discharge  rating  for  free  weir  flow  over  the  spill- 
way and  fish  ladder  was  based  on  four  measure- 
ments of  discharge  that  ranged  from  169  to  2,990 
cubic  feet  per  second.  Discharge  ratings  for  free 
weir,  free  orifice,  and  submerged  orifice  flow 
under  the  sluice  gates  were  based  on  19  measure- 
menu  of  discharge  that  ranged  from  1 80  to  4,050 
cubic  feet  per  second.  Hydraulic  conditions  that 
identify  flow  regimes  at  McHenry  Dam  are  de- 
fined by  ratios  between  headwater  depth  (hi),  tail- 
water  depth  (h3),  and  gate  opening  (hg).  Flow 
under  the  sluice  gates  is  identified  as  weir  flow 
when  ratio  of  gate  opening  to  headwater  depth  is 
greater  than  0.73,  and  as  orifice  flow  when  hg/hl 
is  less  than  0.73.  Free  orifice  flow  occurs  when  the 
ratio  of  tailwater  depth  to  gate  opening  is  less  than 
1.3,  and  submerged  orifice  flow  occurs  when  h3/ 
hg  is  greater  than  1.3.  Flow  under  the  sluice  gates 
is  identified  as  free  weir  flow  when  the  ratio  of 
tailwater  depth  to  headwater  depth  is  less  than 
0.75,  and  as  submerged  weir  flow  when  hs/hl  is 
greater  than  0.75.  Flow  over  the  spillway  is  identi- 
fied as  free  weir  flow  when  the  ratio  of  tailwater 
depth  to  headwater  depth  is  less  than  0.60,  and  as 


submerged  weir  flow  when  h3/hl  is  greater  than 

0.60.  (USGS) 

W89-02494 


CONSTRUCTION,  GEOLOGIC,  AND  HYDRO- 
LOGIC  DATA  FOR  OBSERVATION  WELLS  IN 
THE  REELFOOT  LAKE  AREA,  TENNESSEE 
AND  KENTUCKY, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
M.  W.  Bradley. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Data  Report  87-249, 
1987.  17p,  1  fig,  3  tab,  2  ref. 

Descriptors:  'Hydrologic  data,  'Geohydrology, 
'Groundwater,  'Alluvial  aquifer,  'Tennessee,  Li- 
thology,  Well  construction,  Specific  capacity, 
Water  quality,  Reelfoot  Lake,  Lake  County, 
Fulton  County,  Kentucky. 

Twenty-three  observation  wells  were  installed  at 
12  sites  in  the  Reelfoot  Lake  area  of  Kentucky  and 
Tennessee  during  July  1986.  The  wells  were  in- 
stalled to  supplement  an  existing  water  level  net- 
work and  to  provide  additional  data  on  the  hy- 
draulic characteristics  and  vertical  hydraulic  gradi- 
ents in  the  alluvial  aquifer  near  Reelfoot  Lake. 
Well  yields  ranged  from  less  than  20  gallons  per 
minute  to  about  140  gallons  per  minute.  The  specif- 
ic capacities  of  the  wells  ranged  from  less  than  1  to 
17.1  gallons  per  minute  per  foot  of  drawdown. 
Dissolved-solids  concentrations  ranged  from  153 
to  475  milligrams  per  liter  at  six  wells.  Three 
lithological  sequences  were  encountered  during 
drilling.  Deep  clay  and  silty  clay  occurred  near  the 
southwest  corner  of  Reelfoot  Lake.  Predominantly 
medium-  to  coarse-grained  sand  occurred  below 
about  15  feet  of  silt  and  clay  near  the  west  and 
northwest  sides  of  the  Lake.  Along  the  western 
limit  of  the  study  area,  near  Lake  No.  9  and  the 
Mississippi  River,  at  least  about  50  feet  of  silt  and 
silty  sand  occurred  below  land  surface.  (USGS) 
W89-02510 


DATA-COLLECTION  METHODS  AND  DATA 
SUMMARY  FOR  THE  ASSESSMENT  OF 
WATER  QUALITY  IN  CEDAR  CREEK,  WEST- 
CENTRAL  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

R.  D.  McFarlane,  W.  O.  Freeman,  and  A.  R. 

Schmidt. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-543,  1987. 

177p,  14  fig,  17  tab,  21  ref. 

Descriptors:  'Water  quality,  'Urban  runoff, 
•Combined-sewer  overflows,  'Data  acquisition, 
'Illinois,  Waste  assimilative  capacity,  Storms,  Low 
flow,  Streamflow. 

A  water-quality  data-collection  network  on  a  26.2 
mile  reach  of  Cedar  Creek  in  west-central  Illinois 
was  operated  from  May  through  December  1985 
and  from  March  through  October  1986.  The  study 
reach  drained  predominantly  agricultural  land; 
however,  the  city  of  Galesburg  contributes  com- 
bined- and  storm-sewer  discharge  to  the  creek  that 
can  affect  the  water  quality.  Streamflow  and  water 
quality  data-collection  techniques  are  described, 
along  with  the  methods  and  the  instrumentation 
used.  This  report  describes  methods  for  measuring 
stage,  discharge,  precipitation,  sediment  oxygen 
demand,  traveltime,  and  reaeration  rate.  Collection 
methods  for  bottom-material  samples,  24-hour 
water  quality  data,  combined-sewer  overflow  fre- 
quency and  duration,  and  storm-related  sampling 
of  combined  sewers,  storm  sewers,  and  stream  are 
described.  A  brief  discussion  of  streamflow  compu- 
tation methods  is  also  presented.  (USGS) 
W89-02520 


WATER  QUALITY  OF  RUNOFF  TO  THE 
CLARKSVILLE  MEMORIAL  HOSPITAL 
DRAINAGE  WELL  AND  OF  MOBLEY 
SPRING,  CLARKSVILLE,  TENNESSEE,  FEB- 
RUARY-MARCH 1988, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 


For  primary  bibliographic  entry  see  Field  5B. 

W89-02556 


QUALITY  OF  GROUNDWATER  IN  SHALLOW 
WELLS  IN  AGRICULTURAL  AREAS  OF  HAY- 
WOOD, SHELBY,  LAKE,  AND  OBION  COUN- 
TIES, TENNESSEE,  JANUARY-FEBRUARY 
1988, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02557 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MISSOURI, 
FISCAL  YEAR  1987. 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9C. 

W89-02567 


METHODS  FOR  COLLECTION  AND  ANALY- 
SIS OF  AQUATIC  BIOLOGICAL  AND  MICRO- 
BIOLOGICAL SAMPLES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

L.  J.  Britton,  and  P.  E.  Greeson. 
Available  from  OFSS,  USGS,  Box  25425.  Denver, 
CO  80225.  USGS  Open-File  Report  88-190,  1988. 
685p,  66  fig,  22  tab,  2900  ref. 

Descriptors:  'Aquatic  life,  'Biological  samples, 
'Sampling,  'Data  collections,  Preservation,  Bacte- 
ria, Phytoplankton,  Zooplankton,  Benthic  fauna, 
Fish,  Chlorophyll,  Bioassay,  Primary  productivity, 
Macrophytes,  Stream,  Lakes,  Estuaries,  Taxono- 
my. 

Chapter  A4,  methods  for  collection  and  analyses  of 
aquatic  biological  and  microbiological  samples, 
contains  methods  used  by  the  U.S.  Geological 
Survey  to  collect,  preserve,  and  analyze  waters  to 
determine  their  biological  and  microbiological 
properties.  Part  1  consists  of  detailed  descriptions 
of  more  than  45  individual  methods,  including 
those  for  bacteria,  phytoplankton,  zooplankton, 
seston,  periphyton,  macrophytes,  benthic  inverte- 
brates, fish  and  other  vertebrates,  cellular  contents, 
productivity  and  bioassay.  Each  method  is  summa- 
rized, and  the  applications,  interferences,  appara- 
tus, reagents,  analyses,  calculations,  reporting  of 
results,  precisions,  and  references  are  given.  Part  2 
consists  of  a  glossary.  Part  3  is  a  list  of  taxonomic 
references.  (USGS) 
W89-02568 


GEOPHYSICAL  LOGS  AND  HYDROLOGICAL 
DATA  FOR  EIGHT  WELLS  IN  THE  COYOTE 
SPRING  VALLEY  AREA,  CLARK  AND  LIN- 
COLN COUNTIES,  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W 89-02603 


SNOW  WATCH  '85. 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-02606 


PROGRESSION  OF  REGIONAL  SNOW  MELT, 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-02610 


SNOW  COVER  RECORD  IN  EURASIA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2C. 

W89-02612 


DISTRIBUTION  OF  SNOW  COVER  IN  CHINA, 
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Academia  Sinica,  Lanzhou  (China).  Lanzhou  Inst. 

of  Glaciology  and  Cryopedology. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-02613 


SNOW  SURVEYING  IN  CANADA, 

Canadian  Climate  Centre,  Downsview  (Ontario). 
B.  E.  Goodison. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  97-103.  1  fig,  2  tab,  11  ref. 

Descriptors:  *Snow  cover,  'Satellite  technology, 
•Remote  sensing,  'Meteorological  data  collection, 
•Climatology,  'Canada,  Carbon  dioxide,  Maps. 

Snow  cover  data  for  Canada  are  available  from 
ground,  airborne  or  satellite  surveys.  The  conven- 
tional ground  observations  of  daily  snow  depth  at 
synoptic  and  climate  stations  and  weekly,  bi- 
weekly or  monthly  snow  surveys  at  more  than 
1200  snow  course  sites  form  the  basic  snow  cover 
network.  The  current  and  future  availability  of 
these  data  and  some  of  the  problems  in  using  the 
data  are  outlined.  It  is  not  unreasonable  to  expect 
the  number  of  snow  courses  operating  in  Canada 
will  decline  in  the  future.  Development  of  alterna- 
tive methods,  notably  airborne  gamma-ray  surveys 
of  water  equivalent  and  satellite  determination  of 
areal  extent,  and  more  recently,  depth  and  water 
equivalent,  are  necessary.  The  status  of  these  meth- 
ods are  summarized.  Initial  results  of  a  study  to 
assess  the  applicability  of  passive  microwave  data 
for  mapping  snow  cover  have  been  encouraging.  It 
offers  a  method  for  collecting  snow  cover  data 
over  large  areas  often  lacking  data  from  conven- 
tional methods.  These  data  are  generally  collected 
for  hydrological  rather  than  climatological  appli- 
cations. Some  questions  related  to  their  use  in 
addressing  the  questions  of  carbon  dioxide/snow 
interaction  are  raised  for  further  discussion.  (See 
also  W89-02606)  (Sand-PTT) 
W89-02614 


NORTHERN  HEMISPHERE  SNOW  AND  ICE 
CHART  OF  NOAA/NESDIS, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-02616 


NOAA  SATELLITE-DERIVED  SNOW  COVER 
DATA  BASE:  PAST,  PRESENT,  AND  FUTURE, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-02617 


SNOW  COVER  DATA:  STATUS  AND  FUTURE 
PROSPECTS, 

Cooperative  Inst,  for  Research  in  Environmental 
Science,  Boulder,  CO. 
R.  G.  Barry. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-0U983. 
Price  codes:  A12  in  paper  copy;  A01  in  micrfoiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  127-139.  2  fig,  5  tab,  23  ref. 
Department  of  Energy,  Carbon  Dioxide  Research 
Division,  Contract  DE-ACO2-83ER60106. 

Descriptors:  'Snow  cover,  'Satellite  technology, 
♦Remote  sensing,  'Meteorological  data  collection, 
Climatology,  North  America,  Europe,  Cloud 
cover. 

Snow  Cover  data  are  collected  by  a  range  of 
national  meteorological  and  hydrological  agencies 
and  globally  since  the  mid-1960's  by  satellite 
remote  sensing.  There  are  major  problems  of  in- 
compatibility between  the  various  types  of  ground 
measurement  even  within  a  single  country.  Satel- 
lite information  has  referred  only  to  snow  cover 
extent  and  is  limited  by  cloudiness  and  resolution. 
There  is  also  uncertainty  as  to  what  parameter 
(snow  depth,  effective  integrated  short-wave  re- 
flectivity, etc.)  is  of  what  relevance  for  climate 


studies  as  compared  with  hydrological  prediction. 
A  survey  is  given  of  the  status  of  snow  cover  data 
and  its  availability  for  North  America  and  Europe- 
an countries.  New  satellite  systems  will  bring  rapid 
changes  and  opportunities.  The  feasibility  of  snow 
cover  mapping  with  multifrequency  passive  micro- 
wave radiometer  data  can  be  exploited  with 
NASA,  NOAA  (National  Oceanic  and  Atmos- 
pheric Administration)  and  DMSP  (Defense  Mete- 
orological Satellite  Program)  sensors  by  the  late 
1980's.  In  addition,  NOAA  polar  orbiters  will 
carry  a  1.5-1.6  micrometer  sensor  capable  of  snow- 
cloud  discrimination.  Coordinated  planning  to 
ensure  maximum  use  of  these  systems  is  urgently 
needed.  (See  also  W89-02606)  (Author's  abstract) 
W89-02618 


COMPARISON      OF      NORTHERN      HEMI- 
SPHERE SNOW  COVER  DATA  SETS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

For  primary  bibliographic  entry  see  Field  7C. 
W89-02619 


INFLUENCE  OF  SNOW  STRUCTURE  VARIA- 
BILITY ON  GLOBAL  SNOW  DEPTH  MEAS- 
UREMENT USING  MICROWAVE  RADIO- 
METRY, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
D.  H.  Hall. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  micrfoiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD0-18.  March  1986.  p  161-171.  3  fig,  1  tab,  16  ref. 

Descriptors:  'Snow  cover,  'Snow  depth,  'Snow- 
pack,  'Radiometry,  'Satellite  technology, 
'Remote  sensing,  'Meteorological  data  collection, 
Climatology,  Albedo,  Depth  hoar,  Simulation, 
Model  studies,  Time  series  analysis,  Microwaves, 
Alaska,  Arctic. 

The  ability  to  measure  snow  depth  using  micro- 
wave radiometry  on  a  global  scale  depends,  in 
part,  upon  knowledge  of  the  effects  of  snow  struc- 
ture on  the  microwave  emission  from  snow.  Even 
with  no  increase  in  snow  depth,  the  microwave 
emissivity  decreases  throughout  the  winter  in 
many  snow  covered  areas.  This  appears  to  be 
related  to  increasing  depth  hoar  thickness  through 
time.  Utilization  of  a  2-layer  radiative  transfer 
model  which  is  used  to  simulate  the  microwave 
emission  from  a  snowpack  has  enabled  a  compari- 
son of  calculated  data  points  with  observations. 
The  observational  data  consist  of  a  time  series  of 
Scanning  Multichannel  Microwave  Radiometer 
(SMMR)  data  of  the  Arctic  Coastal  Plain  of 
Alaska  from  January-March  1980.  The  snowpack 
is  known  to  develop  a  depth  hoar  layer  each  year 
as  a  result  of  a  large  temperature  gradient  in  the 
snowpack  which  causes  crystal  sizes  at  the  base  of 
the  snowpack  to  increase  through  time.  Crystals 
can  grow  up  to  10  mm  in  size  although  the  average 
size  in  the  lower  or  depth  hoar  layer  is  consider- 
ably less  than  10  mm.  Using  the  model,  the  crystal 
diameters  in  the  upper  and  lower  layers  of  the 
snowpack  were  set  at  0.50  and  1.40  mm  respective- 
ly. In  the  first  simulation,  the  depth  hoar  layer 
thickness  was  assumed  to  be  a  constant  10  cm  with 
the  total  snow  depth  varying  as  determined  from 
climatological  data.  When  the  model  results  were 
correlated  with  the  SMMR  data,  the  coefficient  of 
correlation  was  R=0.30.  For  the  second  simula- 
tion, all  parameters  remained  the  same  as  in  the 
first  simulation  except  that  the  depth  hoar  layer 
thickness  was  increased  by  0.50  cm/ week  to  simu- 
late the  reported  increasing  thickness  of  the  depth 
hoar  layer  as  the  winter  progresses.  In  this  case, 
the  simulated  and  observed  data  points  matched 
quite  well  with  R  =  0.85.  The  presence  and  varia- 
bility of  the  depth  hoar  layer  can  thus  have  a 
significant  effect  on  the  microwave  emission  and 
the  changing  snow  structure  must  be  considered 
when  measuring  snow  depth  using  a  time  series  of 
data.  (See  also  W89-02606)  (Author's  abstract) 
W89-02620 


RETRIEVAL  OF  SNOW  WATER  EQUIVALENT 
FROM  NIMBUS-7  SMMR  DATA, 


Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Dept.  of  Electrical  Engineering. 
M.  Hallikainen,  and  P.  Jolma. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  173-179.  5  fig,  4  ref. 

Descriptors:  'Snow  cover,  'Satellite  technology, 
•Remote  sensing,  'Radiometry,  'Meteorological 
data  collection,  Climatology,  Microwaves,  Ground 
temperature,  Snowmelt. 

Satellite  microwave  radiometer  data  have  been 
used  to  develop  algorithms  to  retrieve  the  water 
equivalent  of  snow  cover  both  on  a  global  and  on  a 
regional  basis.  Several  factors  were  examined  that 
have  an  effect  on  the  retrieval  accuracy  of  these 
algorithms.  (1)  Snow  particle  size:  measurements 
and  theoretical  calculations  suggest  that,  in  addi- 
tion to  the  water  equivalent,  the  brightness  temper- 
ature of  snow-covered  ground  depends  substantial- 
ly on  the  average  snow  particle  size.  (2)  Snow  and 
ground  temperature:  due  to  the  low  dielectric  loss 
of  dry  snow,  radiometers  operating  below  approxi- 
mately 20  GHz  detect  the  changes  in  the  tempera- 
ture of  the  ground.  Since  dry  snow  acts  as  an 
efficient  thermal  insulator,  the  changes  in  the  tem- 
perature of  ground  surface  are  small,  depending  on 
the  thickness  of  the  snow  cover.  The  variation  of 
the  brightness  temperature  is  larger  than  expected 
from  the  variations  of  the  soil  temperature  alone. 
This  is  explained  by  the  dielectric  behavior  of  soils 
as  a  function  of  temperature.  (3)  Effect  of  melt- 
freeze  cycles:  when  the  seasonal  snow  cover  starts 
to  melt,  days  are  often  warm  and  nights  cold;  this 
causes  melt-freeze  cycles  to  occur  in  the  topmost 
snow  layers,  resulting  in  a  larger  average  snow 
particle  size  and  in  a  lower  brightness  temperature 
at  frequencies  above  20  GHz.  These  variations  can 
be  interpreted  as  being  due  to  the  start  of  the 
melting  period.  The  low  brightness  temperature 
due  to  melt-freeze  cycles  may  erroneously  be  inter- 
preted as  an  increase  of  the  water  equivalent  value. 

(4)  Effect  of  annual  variations:  the  stratigraphy  of 
seasonal  snow  cover  may  vary  from  winter  to 
winter,  due  to  the  local  weather  conditions  of  each 
winter.  This  causes  the  microwave  response  to 
snow  water  equivalent  to  vary  correspondingly. 

(5)  Effect  of  land-cover  categories:  in  heavily  for- 
ested areas,  the  average  microwave  response  to 
snow  water  equivalent  can  be  expected  to  be  fairly 
small,  while  in  open  areas  (farmlands,  etc)  the 
response  should  be  substantially  larger.  (See  also 
W89-02606)  (Sand-PTT) 

W89-02621 


NIMBUS-7  SMMR  SNOW  COVER  DATA, 

National  Aeronautics  and   Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-02622 


SNOW  COVER  MONITORING  USING  MICRO- 
WAVE RADIOMETRY, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
N.  C.  Grody. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  189-192.  2  fig,  5  ref. 

Descriptors:  'Snow  cover,  'Satellite  technology, 
•Remote  sensing,  *Meteorological  data  collection, 
•Radiometry,  Climatology,  Microwaves. 

Multispectral  satellite  observations  of  the  earth's 
surface  and  atmosphere  have  provided  information 
on  geophysical  parameters  which  are  important  in 
meteorology,  hydrology,  agriculture,  and  oceanog- 
raphy. The  primary  advantage  of  passive  micro- 
wave measurements  over  those  in  the  visible  and 
infrared  is  their  ability  to  probe  through  clouds, 
with  rain  being  the  major  source  of  attenuation, 
allowing  for  all-weather  observations.  A  technique 
is  presented  to  identify  snow  cover  and  discrimi- 
nate among  a  number  of  other  surface  and  atmos- 
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pheric  parameters  based  on  measurements  by  the 
Nimbus-7  Scanning  Multichannel  Microwave  Ra- 
diometer. (See  also  W89-02606)  (Author's  abstract) 
W89-02623 


REMOTE  SENSING  OF  SNOW  PROPERTIES 
IN  MOUNTAINOUS  TERRAIN, 

California  Univ.,  Santa  Barbara. 

J.  Dozier. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE86-011983. 

Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 

IN:  Snow  Watch  '85.  Glaciological  Data  Report 

GD-18.  March  1986.  p  193-203.  8  fig,  1  tab,  12  ref. 

Descriptors:  'Snow  cover,  'Snow  pack,  'Satellite 
technology,  'Remote  sensing,  'Meteorological 
data  collection,  'Albedo,  Climatology,  Mountains. 

Spectral  albedo  measurements  from  satellite  (e.g. 
Landsat  Thematic  Mapper)  require  that  spacecraft 
upwelling  radiances  be  corrected  for  atmospheric 
absorption  and  scattering  and  for  local  surface 
illumination.  The  lower  boundary  condition  of  the 
atmospheric  radiative  transfer  model  varies  with 
incidence  angle,  and  the  satellite  data  must  be  co- 
registered  to  digital  elevation  data.  Results  from 
extensive  transfer  calculations  fall  into  some  simple 
statistical  relationships,  whereby  the  optical  grain 
size  of  the  snow  and  the  degradation  of  albedo 
resulting  from  contamination  are  estimated.  One 
remaining  problem  is  that  inaccuracies  in  the  eleva- 
tion data  make  precise  registration  with  satellite 
data  hard  to  achieve.  (See  also  W89-026O6)  (Au- 
thor's abstract) 
W89-02624 


PARAMETERIZATION    OF   SNOW    ALBEDO 
FOR  CLIMATE  MODELS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-02626 


METAL   SPECIATION:   THEORY,   ANALYSIS 
AND  APPLICATION. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02640 


COMBINING   FIELD  MEASUREMENTS  FOR 

SPECIATION       IN       NON       PERTURBABLE 

WATER  SAMPLES:   APPLICATION   TO  THE 

IRON  AND  SULFIDE  CYCLES  IN  A  EUTP.O- 

PHIC  LAKE, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02645 


COMPARISON  OF  ANODIC  STRIPPING  VOL- 
TAMMETRY  SPECIATION  DATA  WITH  EM- 
PIRICAL MODEL  PREDICTIONS  OF  PCU, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
M.  S.  Shuman. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988. 
p  125-133,  3  fig,  17  ref.  National  Science  Founda- 
tion Grant  85-120-69. 

Descriptors:  'Copper,  'Anodic  stripping  voltam- 
metry,  'Trace  metals,  'Chemical  analysis,  'Metal 
complexes,  Kinetics,  Path  of  pollutants,  Model 
testing.  Comparison  studies. 

When  anodic  stripping  voltammetry  is  used  for 
metal-organic  speciation  studies,  the  measured 
stripping  currents  are  assumed  to  reflect  the  con- 
centration of  lable  metal  in  the  sample.  However, 
organically-bound  metal  species  can  also  contrib- 
ute to  stripping  currents  by  dissociating  near  the 
electrode  surface.  An  alternative  method  for  tech- 
nique comparison  is  based  on  the  use  of  a  calibrat- 
ed empirical  model.  The  model  predicts  free  Cu 
ion  concentration  for  a  wide  variety  of  natural 
organic  material  and  experimental  conditions  Ki- 
netic current  corrections  on  raw  anodic  stripping 
voltammetry  (ASV)  data  are  shown  to  be  neces- 
sary and  reasonable  to  match  some  data  sets  to  the 


model's  predictions.  Comparison  of  primary  data 
with  predictions  of  an  empirical  model  such  as  the 
one  used  here  is  superior  to  using  fitted  binding 
parameters  for  judging  technique  differences  in 
speciation  studies.  Kinetic  dissociation  accounts  for 
most  differences  observed  between  experimental 
and  predicted  ASV  data  and  kinetic  corrections, 
although  approximate,  are  useful  for  judging  the 
influence  of  kinetic  reactions  on  ASV  response. 
(See  also  W89-02640)  (VerNooy-PTT) 
W89-02646 


MEASUREMENTS  OF  BINDING  SITE  CON- 
CENTRATIONS IN  HUMIC  SUBSTANCES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 
E.  M.  Perdue. 

IN:  Metal  Speciation:  Theory,  Analysis  and  Appli- 
cation. Lewis  Publishers,  Chelsea,  Michigan.  1988. 
p  135-154,  11  fig,  1  tab,  26  ref.  U.S.  EPA  Coopera- 
tive Agreement  CR8 1347 1-01. 

Descriptors:  'Decomposing  organic  matter, 
•Metal  complexes,  'Chemical  reactions,  'Chemi- 
cal analysis,  Trace  metals,  Thermodynamics, 
Metals,  Measuring  instruments,  Titration,  Model 
studies. 

Humic  substances  are  ubiquitous  in  the  aquatic 
environment.  Their  ability  to  complex  metal  ions  is 
well  documented  by  many  experimental  and  mod- 
eling studies  and  has  been  the  subject  of  several 
recent  review  papers.  Some  of  the  experimental 
and  conceptual  pitfalls  that  undermine  efforts  to 
quantitatively  describe  metal-humic  complexation 
in  a  predictive  manner  are  described,  with  empha- 
sis on  the  interpretation  of  complexation  capacity 
(CC)  titration  experiments.  The  use  of  thermody- 
namic models  to  calculate  the  effect  of  humic 
substances  on  metal  speciation  requires  that  the  CC 
of  the  humic  substance  be  determined.  It  is  pro- 
posed that  the  CC  of  a  humic  substance  is  approxi- 
mately equivalent  to  its  total  exchangeable  acidity, 
and  that  the  extent  to  which  this  CC  can  be 
realized  in  experimental  measurements  is  strongly  a 
function  of  pH,  ionic  strength,  nature  of  the  metal 
being  complexed,  and  the  concentration  of  humic 
substances  used  in  the  measurement.  The  first  three 
parameters  affect  conditional  concentration  quo- 
tients for  metal  complexation,  and  the  last  parame- 
ter is  simply  an  example  of  Le  Chatelier's  Principle 
in  metal-ligand  complexation  reactions.  The  results 
of  modeling  studies  of  the  effects  of  pH,  ionic 
strength,  and  the  nature  of  the  complexed  metal 
ion  could  be  more  properly  interpreted  if  the  con- 
cept of  CC  as  a  compositional,  rather  than  thermo- 
dynamic, parameter  is  accepted.  (See  also  W89- 
02640)  (VerNooy-PTT) 
W89-02647 


CHROMATOGRAPHIC  APPROACHES  TO 
TRACE  ELEMENT  SPECIATION, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Food  Science  and  Agricultural  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-02648 


PARTITIONING  OF  TRACE  METALS  IN  SEDI- 
MENTS, 

Quebec  Univ.,  Sainte-Foy. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02649 


TRACE  METAL  SPECIATION  IN  SEDIMENTS 
AND  SOILS:  AN  OVERVIEW  FROM  A  WATER 
INDUSTRY  PERSPECTIVE, 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02651 


SOIL  TESTING  AS  A  GUIDE  TO  PRUDENT 
USE  OF  NITROGEN  FERTILIZERS  IN  OKLA- 
HOMA AGRICULTURE, 

Oklahoma  State  Univ.,  Stillwater. 
G.  V.  Johnson. 

IN:  Ground  Water  Quality  and  Agricultural  Prac- 
tices. Lewis  Publishers,  Chelsea,  Michigan.  1987.  p 


127-135,  3  tab,  4  ref. 

Descriptors:  'Soil  chemistry,  'Water  pollution 
control,  'Fertilizer,  'Nitrogen,  'Oklahoma,  'Soil 
tests,  Water  pollution  sources,  Groundwater. 

Oklahoma  farmers  and  ranchers  apply  about  570 
million  pounds  of  nitrogen  to  their  fields  each  year 
as  a  part  of  normal  crop  production  practices. 
Calculations  on  the  amount  of  nitrogen  required  by 
these  crops  show  that  more  nitrogen  is  required  by 
the  crop  plants  than  is  applied  as  fertilizer.  The 
difference  is  apparently  accounted  for  by  recycled 
nitrogen  contained  in  the  nonharvested  portion  of 
the  plants  and  soil  organic  matter.  Oklahoma  farm- 
ers seem  to  be  using  nitrogen  fertilizers  in  a  pru- 
dent manner.  An  evaluation  of  the  risk  of  ground- 
water contamination  from  fertilizer  use  is  provided 
by  the  result  of  a  soil  testing  campaign.  The  soil 
test  measures  how  much  nitrate-nitrogen  is  left 
over  from  the  past  cropping  season.  In  1985,  65 
percent  of  over  17,000  wheat  fields  tested  had  less 
than  15  pounds  of  nitrate-nitrogen  per  acre  (7.5 
ppm)  left  in  the  soil.  High  levels  of  residual  nitro- 
gen are  expected  whenever  crop  failures  due  to 
weather  and/or  pests  occur.  Nitrogen  determina- 
tions from  the  soil  test  helps  farmers  reduce  their 
fertilizer  use  to  avoid  unnecessary  carry  over  from 
one  year  to  the  next.  Since  unused  nitrogen  is 
found  by  the  soil  test  as  nitrate-nitrogen  and  is 
more  concentrated  in  the  surface  soils,  the  condi- 
tions necessary  for  transporting  it  to  ground  water 
are  either  absent  or  very  unfavorable.  The  findings 
support  the  conclusion  that  use  of  fertilizer  nitro- 
gen is  appropriate  with  what  is  required  for  cur- 
rent crop  production  levels.  Unused  nitrogen  accu- 
mulates in  the  surface  soil  for  lack  of  suitable 
conditions  to  transport  it  to  ground  water.  (See 
also  W89-02654)  (Davis-PTT) 
W89-02664 


DJINNANG  II:  A  FACILITY  TO  STUDY 
MIXING  IN  STRATIFIED  WATERS, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

J.  Imberger,  and  R.  Chapman. 

IN:  Hydrodynamics  of  Estuaries,  Volume  II:  Estu- 

arine  Case  Studies.  CRC  Press,  Boca  Raton,  FL. 

1988.  p  101-122,  6  fig,  1  tab,  32  ref. 

Descriptors:  'Measuring  instruments,  'Mixing, 
♦Stratification,  'Estuaries,  'Data  collections,  Com- 
puters, Saline  water  intrusion,  Lakes,  Coastal  re- 
gions, Boat. 

A  flexible  data  acquisition  and  data  processing 
system  was  designed  specifically  to  study  mixing  in 
a  stratified  geophysical  flow  found  in  lakes  and 
coastal  regions.  The  in-situ  instrumentation  in- 
cludes meteorological  stations,  mini-loggers, 
remote  profiling  station,  and  portable  data  acquisi- 
tion systems.  The  fine  scale  profiling  equipment 
includes  a  portable  probe,  a  fine  scale  probe,  and  a 
mixed  layer  probe.  The  Djinnang  II  is  an  8-m, 
twin-hulled  craft  chosen  for  its  stability  and  high 
speed.  The  vessel  forms  the  central  unit  to  the  four 
sets  of  instrumentation;  the  in-situ  equipment, 
acoustic  imaging  system,  fine  scale  profilers,  and 
microstructure  vehicles  can  all  simultaneously  feed 
their  data  into  the  Djinnang  II  acquisition  and 
computing  system.  These  data  were  then  combined 
with  the  boat  position,  boat  speed,  orientation  of 
the  boat,  and  depth  of  the  water  to  form  a  single 
data  set.  The  hardware  and  software  have  been 
designed  to  allow  expansion  without  rendering  old 
data  files  incompatible.  The  facility  has  found  ap- 
plication in  investigations  of  mixed  layer  dynamics, 
inflows  and  intrusions  in  lakes,  gravitational  over- 
flows in  coastal  seas,  and  boundary  mixing.  (See 
also  W89-02682)  (Davis-PTT) 
W  89-02701 


REVIEW  OF  183  GHZ  MOISTURE  PROFILE 
RETRIEVAL  STUDIES, 

Atmospheric  and  Environmental  Research,   Inc., 

Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-02705 
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APPLICATION  OF  CS-137  TECHNIQUES  TO 
PROBLEMS  OF  SEDIMENT  REDISTRIBU- 
TION IN  SUNGAI  LUI  REPRESENTATIVE 
BASIN,  SELANGOR,  MALAYSIA:  PART  I. 

Unit  Tenaga  Nuklear,  Bangi  (Malaysia). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02712 


PRE-FEASIBILITY  ON  STREAMFLOW  GAUG- 
ING USING  RADIOISOTOPE  TRACER 
METHOD  FOR  KEMUMBU  AGRICULTURE 
DEVELOPMENT  AUTHORITY  (KADA), 

Unit  Tenaga  Nuklear,  Bangi  (Malaysia). 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02713 


EROSION  AND  SEDIMENTATION, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02723 


HYDROLOGY  AND  DATA  ACQUISITION, 

Oslo  Univ.  (Norway).  Inst,  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-02726 


ALKALINITY    MEASUREMENTS    IN    KARST 
WATER  STUDIES, 

Lancaster  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02729 


STABLE  ISOTOPES:  AN  INVESTIGATION 
INTO  THEIR  APPLICATION  IN  KARST  HY- 
DROLOGY IN  THE  U.K.,  WITH  SPECIAL  REF- 
ERENCE TO  THE  MALHAM  AREA,  NORTH 
YORKSHIRE, 

Oxford  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-02734 


SOCIAL  CHOICE  AND  BENEFIT-COST  ANAL- 
YSIS, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-02756 


BIOLOGICAL  SURVEYS  OF  ESTUARIES  AND 
COASTS. 

Cambridge  University  Press,  New  York.  1987. 
449p.  Edited  by  J.M.  Baker  and  W.J.  Wolff. 

Descriptors:  'Surveys,  'Estuaries,  'Estuarine  envi- 
ronment, 'Coasts,  'Biological  surveys,  'Seashores, 
•Aquatic  habitats,  Planning,  On-site  investigations, 
Ecosystems,  Project  planning,  Europe,  Data  col- 
lections. 

Recent  years  have  seen  a  growth  in  demand  for 
biological  surveys  for  a  variety  of  practical  pur- 
poses, such  as  environmental  impact  assessment 
and  surveillance,  management  of  amenity,  and 
identification  of  sites  for  conservation  priority.  Es- 
tuaries are  defined  here  as  semi-enclosed  and  coast- 
al bodies  of  water  that  have  free  connections  with 
the  open  sea  and  within  which  sea  water  is  measur- 
ably diluted  with  fresh  water  derived  from  land 
drainage.  Coasts  are  defined  as  the  zone  where 
estuary  or  sea  water  meets  the  land.  They  include 
the  intertidal  zone,  nearshore  waters  and  subtidal 
areas,  and  cliffs  rising  directly  from  the  shore.  This 
book  aims  to  give  an  introduction  to  techniques 
(together  with  their  advantages  and  limitations)  for 
these  different  habitats  and  the  main  groups  of 
organisms  to  be  found  in  them.  The  material  is 
mainly  European  but  should  be  relevant  to  many 
parts  of  the  world.  This  book  brings  together  in 
one  volume  techniques  for  a  great  diversity  of 
organisms  and  habitat  that  will  be  useful  to  those 
planning  broadly  based  surveys,  and  may  also  en- 
courage some  cross  fertilization  of  methodology 
between  different  specializations.  (See  W89-02760 
thru  W89-02772)  (VerNooy-PTT) 
W89-02759 


PLANNING  BIOLOGICAL  SURVEYS, 

Field  Studies  Council,  Shrewsbury  (England). 
J.  M.  Barker,  J.  P.  Hartley,  and  B.  Dicks. 
IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.  1987.  p  1- 
26,  4  fig,  5  tab,  57  ref. 

Descriptors:  'Biological  surveys,  'Data  collec- 
tions, 'Project  planning,  'Surveys,  'Estuaries, 
'Estuarine  environment,  'Coasts,  'Seashores,  On- 
site  investigations,  Sampling,  Data  interpretation, 
Management  planning,  Aquatic  habitats. 

Biological  surveys  of  estuaries  and  coasts  may  be 
carried  out  for  a  variety  of  reasons  including  scien- 
tific research,  education,  conservation,  exploitation 
of  natural  resources,  management  of  amenity,  envi- 
ronmental impact  assessments,  biological  surveil- 
lance or  monitoring,  contingency  plans  and 
damage  assessment.  It  is  important  to  spend  suffi- 
cient time  setting  objectives  and  criteria,  and  exam- 
ining options  when  making  decisions.  Planning  the 
survey  is  commonly  required  on  different  levels: 
those  of  the  estuary  or  coast;  the  habitat;  communi- 
ty or  population;  and  the  sample  or  unit  of  investi- 
gation. Another  important  dimension  is  the  amount 
of  time  required.  Data  handling  and  presentation  is 
the  last  major  area  of  planning.  The  method  of 
recording  data  and  classification  schemes  should 
be  determined.  Statistical  treatment  of  the  results 
can  include  variance  and  standard  error,  diversity 
and  dominance  indices,  rarefaction,  defining  nu- 
merically dominant  species,  multivariate  analysis, 
correlation  tests,  and  estimation  of  community 
structure  using  the  log-normal  method.  Finally,  the 
presentation  of  the  results  should  also  be  consid- 
ered in  order  to  better  visualize  the  outcome.  (See 
also  W89-02759)  (VerNooy-PTT) 
W89-02760 


REMOTE  SENSING, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
D.  H.  Dalby,  and  W.  J.  Wolff. 
IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.  1987.  p 
27-37,  1  fig,  4  tab,  20  ref. 

Descriptors:  'Remote  sensing,  'Surveys,  'Aerial 
photography,  'Estuarine  environment,  'Coasts, 
•Seashores,  'Satellite  technology,  Surveys,  Data 
acquisition,  Data  interpretation,  Costs,  Comparison 
studies,  Estuaries. 

Remote  sensing  techniques  are  those  in  which 
properties  of  the  earth's  surface  are  assessed  from  a 
distance,  mainly  from  aircraft  of  satellites.  Two 
broad  categories  may  be  recognized:  aerial  photog- 
raphy and  digital  systems  where  the  information  is 
expressed  in  digital  form  directly  ready  for  com- 
puter processing.  Aerial  photography  is  specially 
suitable  for  smaller-scale  studies  with  finer  ground 
resolution,  while  digital  remote  sensing  can  be  used 
in  surveys  for  environmental  features  and  condi- 
tions such  as  water  depth,  suspended  sediments  in 
coastal  waters,  sea  surface  temperatures  and  major 
effluent  plumes.  False  color  film  can  provide  a 
sensitive  method  for  distinguishing  between  differ- 
ent plant  species  and  vegetation  types.  The  con- 
straints of  aerial  photography  include  cost,  scale 
requirements,  season,  weather  and  time  of  day,  and 
state  of  the  tide.  Digital  systems  techniques  are 
based  on  the  transmission  of  digital  data  from 
scanning  spectroradiometers  recording  the  intensi- 
ty of  reflected  radiation  over  specific  spectral 
bands.  Principles  and  general  information  and  con- 
straints are  discussed,  as  well  as  the  digital  process- 
ing of  analog  imagery.  (See  also  W89-02759)  (Ver- 
Nooy-PTT) 
W 89-02761 


SALT  MARSHES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Pure  and  Applied  Biology. 
D.  H.  Dalby. 

IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.  1987.  p 
38-80,  3  fig,  1  tab,  106  ref,  append. 

Descriptors:  'Salt  marshes,  *Tidal  marshes,  'Sur- 
veys, 'Coasts,  'Seashores,  'Sampling,  'Mapping, 


Ecosystems,    Project    planning,    Planning,    Field 
methods,  Wetlands,  Aquatic  habitats. 

Salt  marshes  are  land  areas  bordering  on  the  sea, 
that  are  covered  with  vegetation  and  subject  to 
periodic  inundation  by  the  tide.  They  normally 
develop  along  sheltered  coasts  where  fine  sedi- 
ments can  accumulate.  Salt-marsh  survey  tech- 
niques are  as  diverse  as  the  marshes  themselves  are 
varied.  At  the  start  of  any  survey  the  limits  of  the 
working  area  will  be  defined  either  by  the  terms  of 
reference  or  by  biological  or  topographical  proper- 
ties of  the  site  itself.  Different  types  of  markers  and 
reference  points  are  discussed,  as  well  as  the  effects 
of  trampling  on  the  salt  marsh.  Another  important 
aspect  is  the  preparation  of  base  maps,  upon  which 
may  be  plotted  distributions  of  species,  communi- 
ties, or  other  items  of  interest.  Photographic  cover 
of  small  areas,  instrument  mapping  of  larger  areas, 
spirit  leveling,  and  tide  heights  as  local  datum 
levels  are  detailed.  Survey  base  maps  may  be  used 
for  entering  the  distribution  of  vegetation  units  or 
individual  species.  Other  aspects  of  surveys  include 
plant  abundance,  marking  individual  specimens  in 
the  field,  and  formally  classifying  salt-marsh  com- 
munities. Different  methods  and  approaches  are 
discussed  in  the  chapter.  Also  examined  are  tran- 
sect studies,  accretion  measurements,  and  sampling 
salt-marsh  fauna.  (See  also  W89-02759)  (VerNooy- 
PTT) 
W89-02762 


FLORA   AND   MACROFAUNA   OF   INTERTI- 
DAL SEDIMENTS, 

Rijksinstituut  voor  Natuurbeheer,  Texel  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  2L. 
W89-02763 


MACROFAUNA  OF  SUBTIDAL  SEDIMENTS 
USING  REMOTE  SAMPLING, 

BP  Petroleum  Development  Ltd.,  Aberdeen  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  2L. 
W89-02764 


PROCESSING  SEDIMENT  MACROFAUNA 
SAMPLES, 

BP  Petroleum  Development  Ltd.,  Aberdeen  (Scot- 
land). 

J.  P.  Hartley,  B.  Dicks,  and  J.  Wolff. 
IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.  1987.  p 
131-139,  1  fig,  25  ref. 

Descriptors:  'Sampling,  'Marine  sediments, 
'Benthic  fauna,  'Surveys,  'Biological  samples, 
'Coasts,  'Sample  preparation,  Sample  preserva- 
tion, Seashores,  Europe. 

The  processing  techniques  for  macrofauna  samples 
from  intertidal  and  subtidal  surveys  are  outlined  in 
this  chapter.  Descriptions  are  given  of  the  extrac- 
tion of  fauna  from  sediments  on  board  research 
vessels,  on  tidal  flats,  and  in  the  laboratory.  The 
sieve  mesh  used  is  undoubtedly  one  of  the  most 
important  variables  in  the  processing  of  benthic 
samples.  The  use  of  a  sieve  to  screen  benthic 
samples  places  a  arbitrary  cut-off  on  the  size  spec- 
trum of  the  animals,  and  reduces  their  number  and 
the  amount  of  sediment  retained.  The  preservation 
of  unsorted  samples  is  discussed,  as  well  as  tech- 
niques for  sample  sorting  and  analysis.  (See  also 
W89-02759)  (VerNooy-PTT) 
W89-02765 


MEIOFAUNA, 

Institute  for  Soil   Fertility,   Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2L. 
W89-02766 


INTERTIDAL  ROCK, 

Field  Studies  Council,  Shrewsbury  (England). 
For  primary  bibliographic  entry  see  Field  2L. 
W89-02767 
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SUBTIDAL  ROCK  AND  SHALLOW  SEDI- 
MENTS USING  DIVING, 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 
K.  Hiscock. 

IN:  Biological  Surveys  of  Estuaries  and  Coasts. 
Cambridge  University  Press,  New  York.  1987.  p 
198-237,  10  fig,  4  tab,  58  ref. 

Descriptors:  *Neritic  environment,  'Underwater, 
•Scuba  diving,  'Surveys,  'Sampling,  Planning, 
Bottom  sampling,  Rocks,  Sediments,  Mapping, 
Coasts,  Seashores,  Project  planning. 

Observations  and  sampling  in  sublittoral  rocky 
areas  can  only  be  carried  out  effectively  in  situ, 
and  free  diving  (SCUBA)  is  usually  employed. 
Diving  is  also  used  to  observe  and  sample  the 
fauna  of  sediments  where  the  area  is  unsuitable  for 
remote  sampling  or  where  precision  is  required  in 
the  relative  positioning  of  different  stations.  Tech- 
niques are  described  for  survey  and  sampling  on 
nearshore  rock  and  sediments  using  diving.  Plan- 
ning the  survey,  and  general  equipment  and  meth- 
ods are  discussed.  Also  described  are  methods  for 
in  situ  surveying  of  taxa  that  can  be  recognized 
underwater.  Types  of  surveys  discussed  include 
presence-absence  surveys,  semi-quantitative  sur- 
veys, surveys  using  photographs,  and  quantitative 
surveys  and  mapping  using  transects  and  reference 
quadrats.  Removal  of  samples  for  analysis  ashore 
in  the  laboratory  can  be  used  to  provide  lists  of  the 
macrobenthos  at  a  station  and  accurate  counts  or 
other  quantitative  measurements  of  individual  spe- 
cies. Methods  for  benthic  surveys  should  be  tai- 
lored to  specific  requirements.  (See  also  W89- 
02759)  (VerNooy-PTT) 
W89-02768 


BACTERIA  AND  FUNGI, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

School  of  Ocean  Sciences. 

G.  D.  Floodgate,  and  E.  B.  G.  Jones. 

IN:  Biological   Surveys  of  Estuaries  and  Coasts. 

Cambridge  University  Press,  New  York.   1987.  p 

238-279,  3  tab,  3  fig,  135  ref. 

Descriptors:  'Bacterial  analysis,  'Aquatic  fungi, 
•Fungi,  'Surveys,  'Sampling,  Water  sampling,  Mi- 
croscopic analysis,  Chemical  analysis,  Coliforms, 
Biological  samples,  Estuarine  environment,  Coasts. 

The  ecology  of  micro-organisms  remains  the  least 
explored  of  all  the  aspects  of  marine  biology.  Mi- 
crobial surveys  differ  in  a  number  of  important 
ways  from  surveys  of  plants  and  animals.  The  first 
task  in  any  bacterial  survey  is  to  plan  the  program 
and  then  obtain  the  sample  and  process  it.  Then  the 
process  of  determining  the  amount  of  bacteria 
present  versus  activity,  and  estimation  of  bacterial 
numbers  must  be  made.  The  number  of  bacteria  in 
a  given  volume  can  be  estimated  by  either  a  total 
count  or  viable  count.  Estimation  of  the  amount  of 
bacteria  can  be  made  by  microscopic  or  chemical 
methods,  while  the  activity  of  bacteria  can  be 
determined  by  autoradiography,  changes  in  the 
concentration  of  oxygen,  fate  of  an  added  substrate 
or  reduction  of  tetrazolium  salts.  Processing  a  sedi- 
ment sample  and  growing  aquatic  bacteria  are  also 
discussed.  The  most  common  bacteriological 
survey  in  the  marine  environment  is  for  coliforms. 
Besides  giving  data  on  water  quality,  an  Escheri- 
chia coli  survey  provides  information  on  the  move- 
ment of  water  because  the  bacteria  act  as  'tracers.' 
The  main  lines  of  approach  to  the  surveying  of 
fungi  are  baiting,  examination  of  drift,  intertidal 
and  foam  samples,  direct  plating  of  water  and 
sediments,  and  examination  of  living  material  for 
parasitic  and  commercial  forms.  (See  also  W89- 
02759  (VerNooy-PTT) 
W89-02769 


PLANKTON, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

School  of  Ocean  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-02770 


FISH  (SURVEY  OF), 

Marine  Biological  Association  of  the  United  King- 


dom, Plymouth  (England). 

G.  W.  Potts,  and  P.  J.  Reay. 

IN:  Biological  Surveys  of  Estuaries  and  Coasts. 

Cambridge  University  Press,  New  York.   1987.  p 

342-373,  4  fig,  1  tab,  143  ref. 

Descriptors:  'Fish,  'Surveys,  'Sampling,  'Plan- 
ning, Estuarine  environment,  Coasts,  Seashores, 
Biological  samples,  Estuaries. 

Many  fish  are  large,  long-lived,  mobile,  and  of 
direct  commercial  importance.  Such  characteris- 
tics, whether  individually  or  in  combination,  have 
a  dominant  influence  on  survey  techniques.  On  the 
other  hand,  part  of  every  fish  community  consists 
of  small  organisms,  whether  small  species  or  early 
life  history  stages,  which  can  often  be  surveyed  by 
the  techniques  used  for  benthic  and  planktonic 
invertebrates.  A  large  range  of  techniques  are 
available  for  fish  studies.  The  choice  in  any  par- 
ticular situation  will  depend  on  a  variety  of  factors. 
For  investigating  distribution  and  abundance,  the 
choice  will  depend  on  the  precise  survey  objec- 
tives, environmental  characteristics  such  as  water 
depth,  fish  characteristics  such  as  vertical  distribu- 
tion, and  human  resources  and  the  time  available. 
Equipment  and  techniques  for  surveys  using  obser- 
vation techniques  and  those  using  capture  tech- 
niques are  described.  Sample  analysis,  data  proc- 
essing, and  the  use  of  fishery  statistics  are  also 
detailed.  (See  also  W89-02759)  (VerNooy-PTT) 
W89-02771 


BIRDS, 

Royal  Society  for  the  Protection  of  Birds,  Shore- 

ham-by-Sea  (England). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-02772 


ORGANIC  CHEMICALS  IN  NATURAL 
WATERS:  APPLIED  MONITORING  AND 
IMPACT  ASSESSMENT, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-02776 


WATER  ANALYSIS:  A  PRACTICAL  GUIDE  TO 
PHYSICO-CHEMICAL,  CHEMICAL  AND  MI- 
CROBIOLOGICAL WATER  EXAMINATION 
AND  QUALITY  ASSURANCE, 

W.  Schneider. 

Springer- Verlag,  New  York.  1988.  804p. 

Descriptors:  'Water  sampling,  'Water  analysis, 
'Water  quality,  'Bacterial  analysis,  Chemical  anal- 
ysis, Physical  analysis,  Biological  properties,  Water 
quality  control,  Measuring  instruments,  Automa- 
tion. 

The  form  in  water  manifests  itself  is  variously 
modified  by  its  physical  properties,  its  capacity  to 
dissolve  solid,  liquid  and  gaseous  substances,  and 
by  its  secondary  chemical  action  and  the  fact  that 
water  provides  a  habitat  for  a  wide  variety  of 
organisms.  To  be  able  to  use  the  available  water, 
man  must  test  it,  to  ascertain  whether  it  can  be 
used  for  the  intended  purpose,  or  whether  another 
source  of  water  must  be  found.  The  simplest  form 
of  water  analysis  is  local  inspection  and  sensory 
examination.  Modern  methods  of  water  analysis 
employ  complex  chemical  and  physico-chemical 
separation  and  determination  techniques,  in  which 
readings  are  supplied  by  measuring  instruments 
working  on  a  variety  of  measuring  principles,  as 
well  as  microbiological  techniques.  Electronic  data 
processing  systems  are  used  to  evaluate  the  results 
of  the  analyses.  Extensive  automation  of  water 
analysis  and  the  evaluation  of  results  makes  it 
possible  to  control  water  catchment,  water  treat- 
ment, water  utilization,  sewage  treatment  and 
water  reclamation.  To  some  extent  the  simplest  test 
methods,  which  still  have  their  place  in  water 
analysis  today  and  in  many  cases  are  actually  indis- 
pensable, compete  with  the  most  modern  methods 
of  analysis.  The  physico-chemical,  chemical,  radio- 
chemical, bacteriological  and  biological  analysis 
procedures  compiled  in  this  collection  of  methods 
are  based  on  experience,  which  has  shown  that  it  is 
possible  to  work  from  these  instructions  without 
having  to  consult  specialized  literature.  Literature 


references  are  provided  to  supplement  the  analyti- 
cal methods  described.  (Lantz-PTT) 

W89-02777 


OBSERVATION  OF  STRATIFORM  RAIN 
WITH  94  GHZ  AND  S-BAND  DOPPLER 
RADAR, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-02830 


SATELLITE  RAINFALL  RETRIEVAL  BY  LO- 
GISTIC REGRESSION, 

Applied  Research  Corp.,  Landover,  MD. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-02854 


FISCAL  YEAR  1985  SUMMARY  REPORT  OF 
NOAA  METEOROLOGY  DIVISION  SUPPORT 
TO  THE  ENVIRONMENTAL  PROTECTION 
AGENCY. 

National   Oceanic   and   Atmospheric   Administra- 
tion, Rockville,  MD.  Air  Resources  Labs. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-02857 


VOLUNTEER  LAKE  MONITORING  PRO- 
GRAM, 1987.  VOLUME  I:  STATEWIDE  SUM- 
MARY REPORT, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Water  Pollution  Control. 
J.  B.  Hawes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-209044. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  IEPA/WPC/88-016a,  April  1988. 
132p,  8  fig,  7  tab,  6  ref,  5  append. 

Descriptors:  'Lakes,  'Public  participation,  'Water 
quality,  'Monitoring,  'Lakes,  'Illinois,  Secchi 
disks,  Transparency,  Eutrophication,  Limnology, 
Water  sampling,  Nutrients,  Suspended  solids. 

A  Volunteer  Lake  Monitoring  Program  initiated 
by  the  Illinois  EPA  in  1981  was  continued  in  1987. 
Citizens  were  trained  to  measure  Secchi  disc  trans- 
parency, total  depth,  and  record  field  observations 
from  a  boat  at  designated  sites  on  their  chosen 
lake.  Readings  were  to  be  taken  at  least  twice  a 
month  from  May  through  October,  and  the  results 
forwarded  to  the  Agency.  In  addition,  volunteers 
for  1 5  lakes  collected  water  samples  for  analysis  of 
nutrients  and  suspended  solids  when  performing 
the  Secchi  monitoring.  An  historical  perspective  of 
the  Volunteer  Lake  Monitoring  Program  is  de- 
scribed with  program  objectives  and  rationale. 
Methods  for  volunteer  training  and  data  handling/ 
analysis  are  described;  1987  program  results  pre- 
sented and  discussed;  and  trends  analyzed.  Two 
hundred  four  volunteers  participated  in  monitoring 
150  lakes  in  1987;  134  lakes  had  data  for  4  or  more 
sampling  periods  and  are  included  in  this  report. 
Average  transparencies  for  the  lakes  ranged  from  7 
inches  to  167  inches.  Two  thirds  of  the  134  lakes 
monitored  4  or  more  sampling  periods  in  1987  had 
transparencies  less  than  4  feet;  28%  were  less  than 
2  feet.  One  lake  was  classified  as  oligotrophic, 
thirteen  lakes  mesotrophic,  and  the  remaining  120 
lakes,  eutrophic,  based  on  average  Secchi  disc 
transparency.  (Author's  abstract) 
W 89-02869 


WATER  AND  SEDIMENT  DYNAMICS  OF  THE 
HOMERKA  CATCHMENT, 

Polish   Academy  of  Sciences,   Krakow.   Inst,   of 

Geography  and  Spatial  Organization. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02895 


SOURCES  OF  SEDIMENT  AND  CHANNEL 
CHANGES  IN  SMALL  CATCHMENTS  OF  RO- 
MANIA'S HILLY  REGIONS, 

Institutul  de  Geografie,  Bucharest  (Romania). 
For  primary  bibliographic  entry  see  Field  2J. 
W 89-02896 


182 


■ 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 


DEVELOPMENT  OF  FIELD  TECHNIQUES 
FOR  ASSESSMENT  OF  RIVER  EROSION  AND 
DEPOSITION  IN  MID-WALES,  UK, 

Institute  of  Hydrology,  Powys  (Wales). 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02898 


PRECISE  MEASUREMENT  OF  MICROFORMS 
AND  FABRIC  OF  ALLUVIAL  CONES  FOR 
PREDICTION  OF  LANDFORM  EVOLUTION, 

Osaka  City  Univ.  (Japan).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-02908 


DEVELOPMENT  AND  FIELD  USE  OF  A 
SNOW  COLLECTOR  FOR  ACID  PRECIPITA- 
TION STUDIES, 

Warren  Spring  Lab.,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02945 


SIMPLIFIED  LABORATORY  PROCEDURES 
FOR  DO  DETERMINATION  (APHA/AWWA/ 
WPCF  METHOD), 

Lenox  Inst,  for  Research,  Inc.,  MA. 

L.  K.  Wang,  E.  De  Michele,  and  M.  H.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-168067. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No.   LIR/06-85/142,  June   15, 

1985. 

Descriptors:  'Water  analysis,  'Dissolved  oxygen, 
•Monitoring,  *Water  quality,  Wastewater  treat- 
ment, Model  studies,  Phenylarsine  oxide,  Sodium 
thiosulfate,  Standard  methods. 

The  laboratory  procedures  for  dissolved  oxygen 
(DO)  Standards  Methods  for  the  Examination  of 
Water  and  Wastewater  were  simplified  by  the 
WPCF  Simplified  Laboratory  Procedures  Task 
Force  for  use  by  the  waste  treatment  plant  opera- 
tors. A  DO  model  was  introduced  for  practical 
application.  The  EPA  recommended  phenylarsine 
oxide  (PAO)  is  also  accepted  as  an  alternative  to 
the  sodium  thiosulfate  in  DO  determination.  (Au- 
thor's abstract) 
W89-02958 


DESIGN  OF  THE  PRIMARY  PRE-TRMM  AND 
TRMM  GROUND  TRUTH  SITE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-02971 


MONITORING  AND  SURVEILLANCE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

F.  M.  Chutter,  J.  D.  Agnew,  C.  A.  Bruwer,  and  B. 

K.  Fowles. 

IN:  Conservation  of  South  African  Rivers.  1986.  p 

64-73,  19  ref. 

Descriptors:  *Data  acquisition,  *Rivers,  'Monitor- 
ing, 'South  Africa,  'Surveys,  River  systems,  Lotic 
environment,  Water  sampling,  Costs,  Management 
planning. 

The  purpose  of  the  surveillance  of  lotic  systems  is 
the  timely  detection  of  ecosystem  change  beyond 
the  normal  range  of  variability,  so  that  remedial 
actions  may  be  taken  before  such  change  becomes 
permanent.  Remedial  action  might  involve  the  re- 
moval or  elimination  of  the  cause  of  change  where 
the  whole  ecosystem  is  involved  or,  perhaps  in 
more  desperate  circumstances,  the  removal  of  an 
endangered  species  and  its  establishment  in  a  less 
threatened  habitat  where  it  was  previously  un- 
known. An  attempt  is  made  to  describe  the  major 
components  of  an  ideal  surveillance  program  and 
relate  them  to  what  is  usually  practically  feasible. 
Ideas  are  offered  on  matters  such  as  how  surveil- 
lance should  be  undertaken;  what  is  involved  in  the 
choice  of  sampling  sites  and  frequency  of  sampling; 
the  expression  of  results;  who  might  be  responsible 
for  surveillance  programs;  and  what  the  costs  of 
surveillance  programs  might  be.  (See  also  W89- 
02985)  (Lantz-PTT) 


W89-02991 


ANALYSIS  OF  BIOMONITORING  TECH- 
NIQUES TO  SUPPLEMENT  EFFLUENT 
GUIDELINES. 

Energetics,  Inc.,  Columbia,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02994 


ROLE  OF  TRACER  METHODS  IN  HYDROLO- 
GY AS  A  SOURCE  OF  PHYSICAL  ENFORMA- 
TION:  BASIC  CONCEPTS  AND  DEFINITIONS, 
TIME  RELATIONSHIP  IN  DYNAMIC  SYS- 
TEMS, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
A.  Nir. 

IN:  Mathematical  Models  for  Interpretation  of 
Tracer  Data  in  Groundwater  Hydrology.  Interna- 
tional Atomic  Energy  Agency,  Vienna,  Austria. 
1986.  p  7-44,  1 1  fig,  2  tab,  39  ref. 

Descriptors:  'Groundwater,  'Data  acquisition, 
'Tracers,  'Systems  analysis,  'Groundwater  move- 
ment, 'Geohydrology,  'Literature  review,  Model 
studies,  Theoretical  analysis,  Systems  analysis,  Iso- 
topic  tracers,  Input-output  analysis. 

A  general  review  is  given  of  the  systems-theory 
approach  to  tracer  methodology,  describing  also 
the  relations  of  the  systems  theory  to  other  avail- 
able approaches,  such  as  deterministic  mechanism 
description  and  stochastic  approaches.  Methodolo- 
gy and  formulation  of  the  systems  approach  as 
applied  to  tracer  use  in  steady-state  cases  are  dis- 
cussed. Extension  of  the  systems  approach  for 
tracer  use  in  non-steady-state  cases  and  input/ 
output  relationships  for  time-varying  systems  are 
also  given.  The  material  presented  is  intended  to 
serve  as  an  introduction  to  basic  concepts  of  tracer 
theory  and  methodology  that  are  independent  of 
the  specific  physical  model  and  mathematical  tech- 
niques. (See  also  W89-03009)  (Author's  abstract) 
W89-03010 


ROLE  OF  TRACER  DATA  FOR  MODELING 
SOIL-WATER  FLOW  IN  THE  UNSATURATED 
ZONE, 

Heidelberg  Univ.  (Germany,  F.R.).  Inst,  fuer  Urn- 

weltphysik. 

For   primary   bibliographic   entry   see   Field   2G 

W89-03013 


APPLICATION  OF  A  TRANSPORT-DIFFU- 
SION MODEL  TO  A  COASTAL  AQUIFER  UTI- 
LIZING IN  SITU  MEASUREMENTS  OF  DIS- 
PERSIVITY, 

Istituto  di  Ricerca  sulle  Acque,  Bari  (Italy). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03016 


SURFACE  TOPOGRAPHY   OF  THE   LOWER 
PART    OF   COLUMBIA    GLACIER,    ALASKA, 

1974-81, 

Geological  Survey,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-03021 


BED  TOPOGRAPHY  ENFERRED  FROM  AIR- 
BORNE RADIO-ECHO  SOUNDING  OF  CO- 
LUMBIA GLACIER,  ALASKA, 

Geological  Survey,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-03022 


NEW  SYSTEM  OF  SEEPAGE  SAMPLING  FOR 
THE  DETERMINATION  OF  VOLATILE  OR- 
GANIC SUBSTANCES  (NEUES  SYSTEM  DER 
SICKERWASSERGEWINNUNG  ZUR  BESTIM- 
MUNG        LEICHTFLUCHTIGER        ORGAN- 
ISCHER  SPURENSTOFFE), 
Technische  Univ.,  Munich  (Germany,  F.R.).  Lehr- 
stuhl  fuer  Hydrogeologie  and  Hydrochemie. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03047 


MONITORING  BASELINE  SUSPENDED  SEDI- 
MENT IN  FORESTED  BASINS:  THE  EFFECTS 
OF  SAMPLING  ON  SUSPENDED  SEDIMENT 
RATING  CURVES, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-03053 


DETERMINATION  OF  TRACES  OF  THALLI- 
UM IN  VARIOUS  MATRICES, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium).  Community  Bureau  of  Reference. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03067 


SEISMIC      REFRACTION      TESTS      ABOVE 
WATER  TABLE, 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  7A. 

W89-03113 


INTERPRETATION    OF    'CONTROLLED'    VS 
'NATURAL'  EXPERIMENTS  IN  STREAMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-03117 


NEW  BIOLOGICAL  MARKER  LAYER  IN  THE 
SEDIMENTS  OF  THE  GREAT  LAKES:  BYTH- 
OTHREPHES  CEDERSTROEMI  (SCHODLER) 
SPINES, 

National   Oceanic   and  Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-03178 


OPERATIONS  FOR  AN  UNDER-ICE  ECOLO- 
GY PROGRAM, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03179 


ULTRA-TRACE-LEVEL  DETERMINATION  OF 
COBALT,  CHROMIUM,  AND  HYDROGEN 
PEROXIDE  BY  LUMINOL  CHEMILUMINES- 
CENCE  DETECTED  WITH  A  CHARGE-COU- 
PLED DEVICE, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
R.  D.  Jalkian,  and  M.  B.  Denton. 
Applied  Spectroscopy  APSPA4,  Vol.  42,  No.  7,  p 
1194-1199,  1988.  8  fig,  3  tab,  34  ref. 

Descriptors:  'Cobalt,  'Chromium,  'Heavy  metals, 
'Peroxides,  'Trace  levels,  'Spectroscopy,  Pollut- 
ant identification,  Chemical  analysis,  Chemilu- 
minescence,  Luminol,  Optical  properties. 

A  solid-state  two-dimensional  charge-coupled 
device  (CCD)  is  used  to  detect  the  chemilumines- 
cence  of  luminol  with  hydrogen  peroxide  and  a 
transition  metal  ion.  The  chemiluminescence  spec- 
tra are  recorded  with  the  use  of  trace  amounts  of 
metal  ions.  Excellent  linearity,  dynamic  range,  and 
detections  limits  are  obtained  for  the  total  amount 
of  Cr(+  +  +),  Co(++),  and  H202  analyzed  by 
manual  injection.  Detection  limits  on  the  order  of 
low  femto-mole  levels  of  analytes  are  reported. 
The  utility  of  CCDs  for  ultra-low-level  light  meas- 
urements is  discussed,  and  new  concepts  for  'lu- 
minometers,'  both  wavelength  dispersive  and  non- 
dispersive,  are  described.  (Author's  abstract) 
W 89-03 181 


CONTINUOUS  FLOW  DETERMINATION  OF 
CARBON  DIOXIDE  IN  WATER  BY  MEM- 
BRANE SEPARATION-CHEMILUMINESCENT 
DETECTION, 

Osaka  Prefectural  Univ.,  Sakai  (Japan).  Lab.  of 
Environmental  Chemistry. 
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1 


Group  7B — Data  Acquisition 

T.  Aoki,  K.  Ito,  and  M.  Munemori. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  10,  p 

1881-1886,  October  1988.  4  fig,  1  tab,  8  ref. 

Descriptors:  'Carbon  dioxide,  'Chemical  analysis, 
'Separation  techniques,  'Spectroscopy,  'Chemilu- 
minescence,  Luminol,  Continuous  flow,  Pollutant 
identification,  Membrane  filters. 

Carbon  dioxide  has  been  found  to  enhance  the 
chemiluminescence  of  a  luminol  system.  A  deter- 
mination method  for  carbon  dioxide  in  water  was 
developed  by  applying  this  reaction  to  a  continu- 
ous flow  membrane-separation  system.  Concentra- 
tions of  carbon  dioxide  as  low  as  0.04  micrograms 
C/mL  were  determined.  Membrane-separation  ef- 
fectively eliminates  interferences  from  Co(II), 
Cr(III),  Fe(III),  and  other  ions  which  also  enhance 
chemiluminescence.  The  relative  standard  devi- 
ation for  this  method  was  2.8%  (n  =  5)  for  4.0 
micrograms  C/mL  and  the  time  required  for  the 
analysis  of  one  sample  was  3.0  min.  Studies  on  the 
continuous  determination  of  total  organic  carbon 
in  natural  waters  using  the  present  method  are  now 
being  carried  out  in  detail,  and  the  results  will  be 
published  later.  (Author's  abstract) 
W89-03182 


XANTHENE  DYE  CHEMILUMINESCENCE 
FOR  DETERMINATION  OF  FREE  CHLORINE 
IN  WATER, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Indus- 
trial Chemistry. 

M.  Yamada,  T.  Hobo,  and  S.  Suzuki. 
Analytical  Letters  ANALBP,  Vol.  21,  No.  10,  p 
1887-1900,  October  1988.  3  fig,  4  tab,  16  ref. 

Descriptors:  'Chemical  analysis,  'Dyes,  'Chlo- 
rine, 'Spectroscopy,  Chemiluminescence,  Drink- 
ing water,  Xanthene  dyes,  Optical  properties. 

Preliminary  investigations  by  a  batch  method  are 
described  for  aiming  at  the  flow  determination  of 
free  chlorine  in  water  with  novel  chemilumines- 
cence (CLS)  detection.  The  CLS  originates  from 
the  reaction  of  xanthene  dyes  with  free  chlorine, 
C12,  HOC1,  and  OCl(-).  Through  the  measure- 
ments of  CLS  decay  curves,  fundamental  CLS 
characteristics  were  explored  from  the  analytical 
point  of  view.  Among  xanthene  dyes  tested,  eosin 
Y,  eosin  B,  pyronin  B,  and  rhodamine  6G  were 
found  to  be  promising  CLS  reagents  with  such 
sensitivity  and  selectivity  that  free  chlorine  can  be 
readily  determined  in  tap  water.  In  particular, 
these  CL  systems  have  the  special  advantage  of 
being  insensitive  to  oxo  acids  or  chlorine  and 
chloramine.  Recommended  flow  systems  are  pro- 
posed. (Author's  abstract) 
W89-03183 


SEDIMENT  TRANSPORT  PREDICTION  IN  A 
TIDAL  INLET  USING  A  NUMERICAL 
MODEL:  APPLICATION  TO  STONY  BROOK 
HARBOR,  LONG  ISLAND,  NEW  YORK,  USA, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-03185 


MODIFICATION  AND  ASSESSMENT  OF  AN 
INDEX  OF  BIOTIC  INTEGRITY  TO  QUANTI- 
FY STREAM  QUALITY  IN  SOUTHERN  ON- 
TARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-03211 


COMPARISON  OF  IN  SITU  ESTIMATES  OF 
CHLOROPHYLL  A  OBTAINED  WITH  WHAT- 
MAN GF/F  AND  GF/C  GLASS-FIBER  FILTERS 
IN  MESOTROPHIC  TO  HYPEREUTOPHIC 
LAKES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
E.  E.  Prepas,  M.  E.  Dunnigan,  and  A.  M.  Trimbee. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  5,  p  910-914,  May 
1988.  1  fig,  1  tab,  30  ref. 


Descriptors:  'Chlorophyll  a,  'Limnology,  'Water 
analysis,  'Lakes,  'Water  sampling,  Filter  paper, 
Aquatic  plants,  Comparison  studies. 

In  response  to  the  recent  attention  given  to  pico- 
plankton,  many  researchers  have  switched  from 
GF/C  to  GF/F  glass-fiber  filters  for  chlorophyll  a 
(Chi  a)  analyses;  GF/F  filters  have  a  smaller  pore 
size  and  are  more  expensive  than  GF/C  filters.  Chi 
a  was  measured  with  both  Whatman  GF/F  and 
GF/C  glass-fiber  filters  on  euphotic  zone  water 
from  28  mesotrophic  to  hypereutrophic  lakes  (Chi 
a  ranged  from  2  to  175  micrograms/L)  in  central 
Alberta.  The  differences  between  paired  Chi  a 
estimates  with  the  two  grades  of  filter  paper  were 
remarkably  small;  there  was  no  evidence  that  GF/ 
F  filters  collected  more  Chi  a  than  GF/C  filters  (P 
>  0.2).  Hence  there  is  no  justification  for  switch- 
ing from  GF/C  to  GF/F  filters  for  routine  Chi  a 
analyses  on  productive  lakes.  (Author's  abstract) 
W89-03217 


INTERRELATIONSHIP  BETWEEN  IN  VIVO 
FLUORESCENCE  OF  PHYTOPLANKTON 
AND  LIGHT  BEAM  TRANSMISSION  WITH 
REFERENCE  TO  FLUORESCENCE  YIELD, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-03233 


MEASURING    WATER    CLARITY    WITH    A 
BLACK  DISK, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

R.  J.  Davies-Colley. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  4,  Part  1,  p  616-623,  July  1988.  4  fig,  2  tab,  1 

ref. 

Descriptors:    'Secchi   disks,    'Optical    properties, 
•Turbidity,  Lakes,  Opacity,  'Rivers,  Black  disk. 

A  technique  using  black  'Secchi'  disks  of  200  and 
100  mm  diameter  in  eight  lakes  and  eleven  rivers  of 
diverse  optical  character  was  devised.  The  black 
disk  method  for  assessing  visual  water  clarity  con- 
forms to  the  theory  of  visibility  for  large,  dark 
objects.  The  black  disk  seems  unlikely  to  supplant 
the  Secchi  disk  for  assessing  clarity  of  lake  waters, 
if  only  because  of  the  need  for  continuity  of  exist- 
ing data  sets.  The  black  disk  has  significant  practi- 
cal as  well  as  theoretical  advantages  for  measuring 
water  clarity,  however,  particularly  in  rivers 
where  deployment  of  the  Secchi  disk  is  difficult. 
(Miller-PTT) 
W89-03251 


HIGH-PRECISION  RESPIROMETER  FOR 
MEASURING  SMALL  RATES  OF  CHANGE  IN 
THE  OXYGEN  CONCENTRATION  OF  NATU- 
RAL WATERS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

P.  C.  Griffith. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  4,  Part  1,  p  632-638,  July  1988.  4  fig,  20  ref. 

DOE  Grant  DE-FG09-86ER60451. 

Descriptors:  'Respirometers,  'Respirometry, 
'Respiration,  'Plankton,  'Oxygen,  Georgia. 

A  computer-controlled  system  is  described  that 
can  detect  very  low  respiration  rates  of  planktonic 
organisms  in  unconcentrated  samples  of  ocean 
water.  The  polarographic  sensor  used  consumed  < 
0.0001  microM  02/h  and  thus  required  little  stir- 
ring. Estimates  of  community  respiration  of  -2.23 
+  or  -  0.06  and  -0.19  +  or  -  0.04  microM  02/h 
were  made  during  short-term  incubations  of  the 
waters  of  the  middle  and  outer  continental  shelf  of 
Georgia.  (Author's  abstract) 
W89-03252 


OKLAHOMA-KANSAS  MESOSCALE  CONVEC- 
TIVE  SYSTEM  OF  10-11  JUNE  1985:  PRECIPI- 
TATION STRUCTURE  AND  SINGLE-DOPP- 
LER  RADAR  ANALYSIS, 

Oregon  State  Univ.,  Corvallis.   Dept.  of  Atmos- 
pheric Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 


W89-03273 


USE  OF  REMOTE  GAUGING  TO  MEASURE 
SEWER  INVERT  ELEVATIONS  AND  HEAD 
LOSS, 

RJN    Environmental    Associates,    Inc.,    College 

Park,  MD. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-03280 


CAPILLARY  GAS  CHROMATOGRAPHIC  DE- 
TERMINATION OF  AMITROLE  IN  WATER 
WITH  ALKALI  FLAME  IONIZATION  DETEC- 
TION, 

Centraal  Inst,  voor  Voedingsonderzoek  TNO, 
Zeist  (Netherlands).  Toxicological  Analysis  Dept. 
For  primary  bibliographic  entry  see  Field  5A. 

W89-03287 


PREDICTION  OF  RESERVOIR  PHYTO- 
PLANKTON CONDITION  BY  THE  FLUORES- 
CENCE METHOD, 

Institute  of  Biophysics,  Krasnoyarsk  (USSR). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03291 


PROBABILITY  DISTRIBUTION  FOR  CRITI- 
CAL DO  LOCATION  IN  STREAMS, 

Wyoming  Water  Research  Center,  Laramie. 
Y.-K.  Tung,  and  W.  E.  Hathhorn. 
Ecological  Modelling  ECMODT,  Vol.  42,  No.  1,  p 
45-60,  July  1988.  1  fig,  6  tab,  27  ref. 

Descriptors:  'Streams,  'Probability  distribution, 
'Statistical  analysis,  'Water  quality  forecasting, 
'Dissolved  oxygen,  Water  quality,  Critical  loca- 
tion, Oxygen  deficit. 

The  critical  location  Xc  (in  miles)  in  a  stream 
environment  is  defined  as  the  point  of  maximum 
dissolved  oxygen  deficit  within  any  reach  of 
stream.  The  appropriateness  of  using  some  of  the 
more  common  probability  distributions  (along  with 
a  nonparametric  Fisher-Cornish  asymptotic  expan- 
sion) to  describe  the  random  characteristics  of  the 
critical  location  in  a  stochastic  stream  environ- 
ment, based  on  the  statistical  moments  of  Xc  esti- 
mated using  first  order  analysis,  is  assessed.  Prelim- 
inary results  of  this  study,  based  on  three  curve 
fitting  criteria,  show  that  the  two-parameter 
gamma  distribution  best  describes  the  unknown 
character  of  the  critical  location  in  the  majority  of 
the  cases  examined.  It  is  cautioned  that  the  gamma 
distribution  found  in  this  study  for  best  describing 
the  distribution  of  Xc  may  not  be  entirely  valid  if 
different  water  quality  parameters  are  considered. 
(Miller-PTT) 
W89-03292 


ANALYSIS    OF    VOLATILE    HALOGENATED 
HYDROCARBONS  ON  THE  PPQ  SCALE, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Radiochemie 
und  Angewandte  Physikalische  Chemie. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03301 


COMPARATIVE  STUDY  OF  DIFFERENT 
TECHNIQUES  FOR  NITRATE  DETERMINA- 
TION IN  ENVIRONMENTAL  WATER  SAM- 
PLES, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03302 


DIAGNOSTIC  TECHNIQUE  FOR  TARGETING 
DURING  AIRBORNE  SEEDING  EXPERI- 
MENTS IN  WINTERTIME  STORMS  OVER 
THE  SIERRA  NEVADA, 

Electronic  Techniques,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-03305 
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ESTIMATE  OF  PRECIPITATION  ENHANCE- 
MENT POTENTIAL  FOR  THE  DUERO  BASIN 
OF  SPAIN, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Science. 

For  primary  bibliographic  entry  see  Field  3B. 

W89-03306 


NIMBUS-7  GLOBAL  CLOUD  CLIMATOLOGY: 
PART  I.  ALGORITHMS  AND  VALIDATION, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-03307 


COMPARISON    OF    FLOW-THROUGH    AND 
TOWED  FLUOROMETERS  FOR  MEASURING 
OIL  CONCENTRATIONS  IN  THE  SEA, 
Warren  Spring  Lab.,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03329 


RATIONALE  FOR  THE  DESIGN  OF  MONI- 
TORING WELL  SCREENS  AND  FILTER 
PACKS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03332 


7C.  Evaluation,  Processing  and 
Publication 


ESTUARINE  INVERTEBRATES  AND  FISH: 
SAMPLING  DESIGN  AND  CONSTRAINTS 
FOR  LONG-TERM  MEASUREMENTS  OF 
POPULATION  DYNAMICS, 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-02327 


DEVELOPMENT,  MANAGEMENT,  AND 
ANALYSIS  OF  A  LONG-TERM  ECOLOGICAL 
RESEARCH  INFORMATION  BASE:  EXAMPLE 
FOR  MARINE  MACROBENTHOS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  10D. 
W89-02329 


MONITORING  AND  QUALITY  ASSURANCE 
PROCEDURES  FOR  THE  STUDY  OF  REMOTE 
WATERSHED  ECOSYSTEMS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-02330 


TRANSITION  FROM  GROUND-WATER 
MINING  TO  INDUCED  RECHARGE  IN  GEN- 
ERALIZED HYDROGEOLOGIC  SYSTEMS, 

Leggette,  Brashears  and  Graham,  Inc.,  Albuquer- 
que, NM. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02337 


SIMULATING  UNDERGROUND  MINES  IN  A 
REGIONAL  MODEL, 

Schreuder  and  Davis,  Inc.,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-02339 


MODELING  THE  RESPONSE  OF  LAKE-AQUI- 
FER SYSTEMS  TO  ACID  PRECIPITATION, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-02341 


MODELING     OF     POLYCHLORINATED     BI- 
PHENYLS  IN  VADOSE  ZONE, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 


For  primary  bibliographic  entry  see  Field  5B. 
W89-02353 


INTERNATIONAL  LEGEND  FOR  HYDRO- 
GEOLOGICAL  MAPS:  PRINCIPLES  AND  AP- 
PLICATION, 

Bundesanstalt  fuer  Geowissenschaften  und  Roh- 

stoffe,  Hanover  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02386 


NUMERICAL  MODEL  FOR  THE  COMPUTA- 
TION OF  RADIANCE  DISTRIBUTIONS  IN 
NATURAL  WATERS  WITH  WIND-ROUGH- 
ENED SURFACES,  PART  II:  USER'S  GUIDE 
AND  CODE  LISTING, 

Joint  Inst,  for  the  Study  of  the  Atmosphere  and 
Ocean,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-02414 


EXTERNAL  QUALITY-ASSURANCE  RESULTS 
FOR  THE  NATIONAL  ATMOSPHERIC  DEPO- 
SITION PROGRAM  AND  NATIONAL  TRENDS 
NETWORK  DURING  1986, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

R.  B.  See,  L.  J.  Schroder,  and  T.  C.  Willoughby. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  88-4007,  1988.  15p,  8  tab,  18  ref. 

Descriptors:  'Quality  assurance,  *Water  analysis, 
*Chemical  analysis,  *Acid  rain,  Laboratories, 
Rainfall,  Chemistry  of  precipitation,  Precipitation. 

During  1986,  the  U.S.  Geological  Survey  operated 
three  programs  to  provide  external  quality-assur- 
ance monitoring  of  the  National  Atmospheric  Dep- 
osition Program  and  National  Trends  Network. 
An  intersite-comparison  program  was  used  to 
assess  the  accuracy  of  onsite  pH  and  specific- 
conductance  determinations  at  quarterly  intervals. 
The  blind-audit  program  was  used  to  assess  the 
effect  of  routine  sample  handling  on  the  precision 
and  bias  of  program  and  network  wet-deposition 
data.  Analytical  results  from  four  laboratories, 
which  routinely  analyze  wet-deposition  samples, 
were  examined  to  determine  if  differences  existed 
between  laboratory  analytical  results  and  to  pro- 
vide estimates  of  the  analytical  precision  of  each 
laboratory.  An  average  of  78  and  89  percent  of  the 
site  operators  participating  in  the  intersite-compari- 
son met  the  network  goals  for  pH  and  specific 
conductance.  A  comparison  of  analytical  values 
versus  actual  values  for  samples  submitted  as  part 
of  the  blind-audit  program  indicated  that  analytical 
values  were  slightly  but  significantly  (a  =  0.01) 
larger  than  actual  values  for  pH,  magnesium, 
sodium,  and  sulfate;  analytical  values  for  specific 
conductance  were  slightly  less  than  actual  values. 
The  decreased  precision  in  the  analyses  of  blind- 
audit  samples  when  compared  to  interlaboratory 
studies  indicates  that  a  large  amount  of  uncertainty 
in  network  deposition  data  may  be  a  result  of 
routine  field  operations.  The  results  of  the  interla- 
boratory comparison  study  indicated  that  the  mag- 
nitude of  the  difference  between  laboratory  analy- 
ses was  small  for  all  analytes.  Analyses  of  deion- 
ized,  distilled  water  blanks  by  participating  labora- 
tories indicated  that  the  laboratories  had  difficulty 
measuring  analyte  concentrations  near  their  report- 
ed detection  limits.  (USGS) 
W89-02463 


SELECTED  LITERATURE  ON  WATER  RE- 
SOURCES INVESTIGATIONS  IN  NEW 
JERSEY  BY  THE  U.S.  GEOLOGICAL  SURVEY, 
THROUGH  1986, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field    IOC. 

W89-02466 


WATER     RESOURCES     PUBLICATIONS     OF 
THE  U.S.  GEOLOGICAL  SURVEY,  FOR  TEN- 
NESSEE, 1906-1987, 
Geological    Survey,    Nashville,    TN.    Water    Re- 


sources Div. 

For  primary  bibliographic   entry  see   Field    IOC. 

W89-02467 


GROUNDWATER     LEVELS     IN     WYOMING, 
1978  THROUGH  SEPTEMBER  1987, 
Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-02468 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MISSOURI, 
FISCAL  YEAR  1987, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9C. 

W89-02470 


PROCEEDINGS,  SEVENTEENTH  MISSISSIP- 
PI WATER  RESOURCES  CONFERENCE,  25-26 
MARCH,  1987,  JACKSON,  MISSISSIPPI. 

Mississippi  State  Univ.,   Mississippi   State.   Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-02476 


COMPARISON  OF  CONCEPTUALLY  BASED 
AND  REGRESSION  RAINFALL-RUNOFF 
MODELS,  DENVER  METROPOLITAN  AREA, 
COLORADO,  AND  POTENTIAL  APPLICA- 
TIONS IN  URBAN  AREAS, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-02483 


ASSESSMENT  OF  WATER  QUALITY  AND 
FACTORS  AFFECTING  DISSOLVED  OXYGEN 
IN  THE  SANGAMON  RIVER,  DECATUR  TO 
RIVERTON,  ILLINOIS,  SUMMER  1982, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02486 


WATER   RESOURCES   OF   WALWORTH 
COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02489 


GROUNDWATER     RESOURCES     OF     RUSK 
COUNTY,  TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02491 


STATISTICAL  ANALYSES  OF  FLOOD  FRE- 
QUENCY, LOW-FLOW  FREQUENCY  AND 
FLOW  DURATION  OF  STREAMS  IN  THE 
PHILADELPHIA  AREA,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02492 


HISTORY  OF  ANNUAL  STREAMFLOWS 
FROM  THE  21  WATER  RESOURCES  RE- 
GIONS IN  THE  UNITED  STATES  AND 
PUERTO  RICO,  1951-83, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

D.  J.  Graczyk,  W.  R.  Krug,  and  W.  A.  Gebert. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-128,  1986. 
30p,  9  fig,  25  tab,  3  ref. 

Descriptors:  *United  States,  *Puerto  Rico, 
*Runoff,  *Gaging  stations,  *Streamflow,  Annual 
runoff,  Data  collections. 
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Annual  streamflows  from  the  21  water  resources 
regions  in  the  United  States  and  Puerto  Rico  were 
calculated  for  the  period  1951-83.  The  total  stream- 
flow  discharging  to  the  oceans  from  the  conter- 
minous United  States  during  this  period  averaged, 
1,270  billion  gallons  per  day.  The  outflow  from  the 
Lower  Mississippi  Water  Resources  Region  (08), 
which  drains  41  percent  of  the  land  area  of  the 
conterminous  United  States,  contributes  34  percent 
of  the  total  streamflow  to  the  oceans,  which  is  the 
most  of  any  region.  (USGS) 
W89-02493 


DISCHARGE  RATINGS  FOR  CONTROL 
STRUCTURES  AT  MCHENRY  DAM  ON  THE 
FOX  RIVER,  ILLINOIS, 

Geological  Survey,  De  Kalb,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02494 


GROUNDWATER  DATA  FOR  MICHIGAN- 
1986, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

G.  C.  Huffman. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  88-87,  1988. 

52p,  5  fig,  3  tab,  115  ref. 

Descriptors:  'Groundwater,  *Hydrologic  data, 
•Groundwater  hydrographs,  'Michigan,  Water 
levels,  Water  use,  Water  quality,  Data  collections. 

Water  levels,  location,  depths,  and  aquifers  tapped 
are  given  for  112  observation  wells  in  Michigan  for 
1986.  Tabulated  data  include  extremes  of  water 
levels  for  1986  and  for  the  period  of  record,  pump- 
age  of  most  major  groundwater  users  in  the  State, 
and  water  quality  data  from  selected  wells. 
(USGS) 
W89-02495 


RECORDS  OF  WELLS,  DRILLERS'  LOGS, 
WATER  LEVEL  MEASUREMENTS,  AND 
CHEMICAL  ANALYSES  OF  GROUNDWATER 
IN  HARRIS  AND  GALVESTON  COUNTIES, 
TEXAS  1980-84, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

J.  F.  Williams,  L.  S.  Coplin,  C.  E.  Ranzau,  W.  B. 
Lind,  and  C.  W.  Bonnet. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-38,  1987. 
245p,  2  fig,  8  tab,  1 1  ref. 

Descriptors:  'Groundwater  data,  'Subsidence, 
♦Drillers  logs,  'Water  levels,  'Chemical  analyses, 
•Texas,  Groundwater. 

Information  on  major  new  water  wells  in  Harris 
and  Galveston  Counties,  Texas,  was  compiled  by 
the  U.S.  Geological  Survey  from  1980  to  1984. 
This  report  presents  the  results  of  the  hydrologic 
data  collection  on  new  large-capacity  and  other 
selected  wells,  including  well  location  and  comple- 
tion data,  driller's  logs  of  the  strata  penetrated, 
water  levels,  and  chemical  quality  of  the  produced 
water.  These  water-well  data  are  supplementary  to 
similar  data  on  older  wells  in  these  counties  and  to 
descriptive  evaluations  of  the  groundwater  re- 
sources which  have  been  published  previously. 
(USGS) 
W89-02497 


HYDROLOGIC  AND  GEOLOGIC  DATA  FOR 
THE  EDWARDS  AQUIFER  RECHARGE  ZONE 
NEAR  GEORGETOWN,  WILLIAMSON 
COUNTY,  TEXAS,  1986-87, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02499 


METHOD  FOR  DELINEATING  FLOOD- 
PRONE  AREAS  IN  THE  GREAT  BASIN  OF 
NEVADA  AND  ADJACENT  STATES, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 


sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-02500 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  SEPTEM- 
BER 1987, 

Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

L.  A.  Bradner. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-688,  1987. 
1  sheet  (map). 

Descriptors:  'Maps,  'Potentiometric  surface, 
'Groundwater,  'Geohydrology,  'Florida,  'Flori- 
dan  aquifer,  Hydrologic  aspects,  Aquifers,  St. 
Johns  River. 

This  map  shows  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  the  St.  Johns  River 
Water  Management  District  and  vicinity  for  Sep- 
tember 1987.  The  Upper  Floridan  aquifer  is  the 
principal  source  of  potable  water  in  the  area. 
Water  level  measurements  were  made  on  approxi- 
mately 1,000  wells  and  on  several  springs.  The 
potentiometric  surface  is  shown  mostly  by  5-foot 
contour  intervals.  The  potentiometric  surface 
ranged  from  129  feet  above  sea  level  in  Polk 
County  to  77  feet  below  sea  level  in  Nassau 
County.  Water  levels  in  most  key  wells  ranged 
from  0  to  10  feet  below  in  May  1987  levels  in 
response  to  the  lack  of  recharge  from  rainfall  and 
an  attendant  increase  in  pumpage.  Declines  of 
about  0  to  3  feet  from  May  1987  levels  were 
common  in  most  areas  of  the  district.  However, 
the  largest  declines  from  May  1987  levels,  as  much 
as  7  to  10  feet,  were  mostly  in  well  fields  along  the 
coastline.  Many  levels  in  the  district  were  equal  to 
or  lower  than  the  average  levels  of  September 
1986.  (USGS) 
W89-02503 


DOCUMENTATION  FOR  A  DIGITAL  COM- 
PUTER MODEL  OF  NUTRIENT  AND  DIS- 
SOLVED-OXYGEN  TRANSPORT  IN  THE 
TRUCKEE  RIVER  AND  TRUCKEE  CANAL 
DOWNSTREAM  FROM  RENO,  NEVADA, 
Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02504 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  GROUNDWATER  IN  HAND 
AND  HYDE  COUNTIES  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02505 


DATA  ON  THE  DISTRIBUTION  AND  ABUN- 
DANCE OF  SUBMERSED  AQUATIC  VEGETA- 
TION IN  THE  TIDAL  POTOMAC  RIVER  AND 
ESTUARY,  MARYLAND,  VIRGINIA,  AND  THE 
DISTRICT  OF  COLUMBIA,  1986, 
Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

N.  B.  Rybicki,  R.  T.  Anderson,  J.  M.  Shapiro,  K. 
L.  Johnson,  and  C.  L.  Schulman. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-575,  1987. 
82p,  6  fig,  36  tab,  17  ref. 

Descriptors:  'Submersed  aquatic  vegetation, 
'Water  quality,  'Submerged  plants,  *Aquatic 
plants,  Biomass,  Macrophytes,  Potomac  River, 
Maryland,  Virginia,  Washington  D.C.,  District  of 
Columbia. 

This  report  summarizes  data  on  the  distribution 
and  abundance  of  submersed  aquatic  vegetation 
collected  in  the  tidal  Potomac  River  and  Estuary 
during  1986.  Plant  species  were  identified  and  dry 
weight  determined  for  selected  sites  sampled  in 
spring  and  fall.  The  percentage  of  each  plant  spe- 
cies was  determined  in  areas  of  high  plant  density 


in  the  fall.  Water  quality  characteristics  measured 
include  temperature,  specific  conductance,  dis- 
solved oxygen,  pH,  and  transparency  as  indicated 
by  Secchi  depth.  Maps  were  made  of  the  distribu- 
tion of  submersed  aquatic  vegetation  based  on  tran- 
sect samples  and  a  complete  shoreline  survey. 
(USGS) 
W89-02511 


DRAINAGE  AREAS  IN  THE  JAMES  RIVER 
BASIN  IN  EASTERN  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

R.  D.  Benson,  M.  E.  Freese,  F.  D.  Amundson,  and 

V.  J.  Wipf. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Map  Report  87-572, 

1987.  1  sheet  (map),  1  fig. 

Descriptors:    'Surface    water,    'Drainage    areas, 
•South  Dakota,  'James  River  Basin,  'Maps. 

The  James  River  of  eastern  South  Dakota  contains 
an  important  surface-water  supply  for  the  agricul- 
tural economy  within  the  basin.  Proposed  water- 
resource  development  has  prompted  numerous  hy- 
drologic studies  of  the  James  River.  To  aid  in 
planning  for  future  development,  the  map  delin- 
eates all  named  stream  basins,  and  all  unnamed 
basins  larger  than  10  square  miles  within  the  James 
River  basin  South  Dakota  and  lists  by  stream  name 
and  area  of  each  basin.  Stream  drainage  basins 
were  delineated  by  visual  interpretation  of  contour 
information  of  U.S.  Geological  Survey  seven  and 
one-half  minute  topographic  maps.  Two  tables  list 
areas  of  drainage  basins,  reaches,  and  noncontri- 
buting  areas  and  drainage  areas  above  gaging  sta- 
tions. (USGS) 
W89-02515 


GROUNDWATER  FLOW  IN  THE  NAVAJO 
SANDSTONE  IN  PARTS  OF  EMERY,  GRAND, 
CARBON,  WAYNE,  GARFIELD,  AND  KANE 
COUNTIES,  SOUTHEAST  UTAH, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 

W89-02521 


GROUNDWATER  LEVELS  IN  THE  ALLUVIAL 
AQUIFER  IN  EASTERN  ARKANSAS,  1986, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02522 


GROUNDWATER  LEVELS  IN  WYOMING, 
1976  THROUGH  1985, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

H.  I.  Kennedy,  and  C.  B.  Oberender. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-456,  1987. 
122p,  16  fig,  9  ref. 

Descriptors:  'Hydrographs,  *Groundwater,  'Ob- 
servation wells,  'Wyoming,  'Hydrologic  data, 
Water  level  recorders. 

Groundwater  levels  are  measured  periodically  in  a 
network  of  84  observation  wells  in  Wyoming, 
mostly  in  areas  where  groundwater  is  used  in  large 
quantities  for  irrigation  or  municipal  purposes.  The 
program  is  conducted  by  the  U.S.  Geological 
Survey  in  cooperation  with  the  Wyoming  State 
Engineer  and  the  Wyoming  Economic  Develop- 
ment and  Stabilization  Board.  This  report  contains 
hydrographs  for  84  observation  wells  showing 
water-level  fluctuations  from  1976  through  1985. 
Also  included  in  the  report  are  maps  showing 
locations  of  observation  wells  and  tables  listing 
well  depths,  use  of  water,  geologic  source,  records 
available,  and  highest  and  lowest  water  levels  for 
the  period  of  record.  (USGS) 
W89-02525 
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MAP  SHOWING  GROUNDWATER  LEVELS  IN 
ANCHORAGE,  ALASKA,  1985, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
R.  L.  Glass. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  (map  report) 
87-546,  1987.  2  sheets,  21  fig,  2  tab,  6  ref. 

Descriptors:  *Water  levels,  *Maps,  *Hydrographs, 
"Observation  wells,  "Alaska,  Aquifers,  Ground- 
water conditions,  Well  data,  Anchorage. 

Water-level  data  collected  during  1985  for  146 
Anchorage  wells  deeper  than  40  feet  are  presented. 
Hydrographs  of  water  levels  in  20  wells  for  the 
period  1970  through  1985  are  also  given.  The 
report  describes  groundwater  conditions  and  sea- 
sonal fluctuations  in  water  levels,  and  includes 
pumpage  figures  and  well-construction  data. 
(USGS) 
W89-02526 


SELECTED  WATER-QUALITY  DATA  FOR 
THE  MURTAUGH  LAKE  AREA,  SOUTH  CEN- 
TRAL IDAHO,  JUNE  1987, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

D.  J.  Parliman,  and  H.  W.  Young. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  (map)  87-466, 

1987.  1  sheet,  3  fig,  2  tab,  2  ref. 

Descriptors:  "Maps,  "Water  quality,  "Nitrogen 
compounds,  "Groundwater  pollution,  "Chlorides, 
"Groundwater  contamination,  Drinking  water, 
Groundwater  level,  Nitrate,  Idaho,  Snake  River, 
Plain,  Murtaugh  Lake. 

This  report  presents  June  1987  water-quality  data, 
principally  dissolved  chloride  and  dissolved  nitrite 
plus  nitrate  (as  nitrogen),  for  water  samples  from 
45  wells  in  the  Murtaugh  Lake  area,  south-central 
Idaho.  Chloride  concentrations  ranged  from  23  to 
320  milligrams  per  liter;  the  median  concentration 
was  70  milligrams  per  liter.  Nitrogen  concentra- 
tions ranged  from  less  than  0.1  to  11.0  milligrams 
per  liter;  the  median  concentration  was  3.7  milli- 
grams per  liter.  Chloride  concentrations  in  6  sam- 
ples and  nitrogen  concentrations  in  3  samples 
equaled  or  exceeded  the  U.S.  Environmental  Pro- 
tection Agency  public  drinking-water  limits  of  250 
and  10  milligrams  per  liter,  respectively.  (USGS) 
W89-02530 


SELECTED  HYDROGEOLOGIC  DATA  FOR 
THE  SOUTHWEST  GLENDIVE  PRELIMI- 
NARY LOGICAL  MINING  UNIT  AND  ADJA- 
CENT AREAS,  DAWSON  COUNTY,  MON- 
TANA, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
R.  S.  Roberts. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-390,  1987. 
34p,  9  fig,  5  tab,  10  ref. 

Descriptors:  "Data  collections,  "Hydrologic  data, 
"Montana,  "Geohydrology,  Dawson  County. 

Hydrogeologic  data  were  collected  from  a  coal 
area  in  Dawson  County,  Montana,  to  provide  a 
basis  for  identifying  and  characterizing  the  ground- 
water resources.  Inventory  records  for  72  domes- 
tic, stock,  irrigation,  unused,  and  observation  wells 
are  tabulated  in  the  report;  the  data  were  collected 
principally  from  1977  through  1981.  The  location 
of  each  well  is  shown  on  a  map.  Natural-gamma 
geophysical  logs,  and  water  level  measurements 
are  also  included  for  selection  wells.  Twenty-six 
analyses  of  groundwater  identify  the  chemical-con- 
stituent concentrations  and  physical  properties  of 
water  from  sampled  wells.  (USGS) 
W89-02531 


POTENTIOMETRIC  SURFACE  OF  THE  IN- 
TERMEDIATE AQUIFER  SYSTEM,  WEST- 
CENTRAL  FLORIDA,  SEPTEMBER  1986, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 


B.  R.  Lewelling. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-35,  1987.  1 
sheet  (map),  4  fig,  2  ref. 

Descriptors:  "Potentiometric  surface,  "Hydrogeo- 
logy,  "Florida,  Groundwater  flow,  Hydrology, 
Data  collections,  Hydrologic  data. 

A  September  1986  potentiometric-surface  map  of 
the  intermediate  aquifer  system  in  west-central 
Florida  depicts  water  levels  for  the  annual  high 
water-level  period.  Hydrographs  show  seasonal 
and  annual  changes  related  to  pumpage  and  re- 
charge range  from  zero  to  30  feet  or  more  in  some 
years.  September  1986  water  levels  averaged  about 
10  feet  higher  than  May  1986  levels.  Between 
September  1985  and  September  1986,  the  water- 
level  rise  averaged  about  2  feet.  (USGS) 
W89-02532 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  MILLETT  1  DEGREE  X  2  DEGREE 
QUADRANGLE,  CENTRAL  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO    80225.    USGS    Open-File    Report    85-648A, 
1986.  lp,  3  fig,  1  tab,  6  ref. 

Descriptors:  "Water  quality  data,  "Groundwater, 
"Nevada,  "Maps,  Data  collections. 

Water  quality  data  for  groundwater  were  compiled 
for  the  Millett  1  degree  x  2  degree  quadrangle 
which  covers  a  portion  of  central  Nevada.  Chemi- 
cal characteristics  of  the  water  are  shown  on  a  map 
(at  a  scale  of  1:250,000)  and  on  trilinear  diagrams 
for  the  major  ions.  The  data  for  the  area  are  also 
presented  in  a  table.  (USGS) 
W89-02533 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  ELKO  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-648B,  1986. 
lp,  1  fig,  1  tab,  4  ref. 

Descriptors:  "Water  quality  data,  "Groundwater, 
"Nevada,  "Maps,  Data  collections. 

Water  quality  data  for  groundwater  were  compiled 
for  the  Elko  1  degree  x  2  degree  quadrangle  which 
covers  a  portion  of  Eastern  Nevada.  Chemical 
characteristics  of  the  water  are  shown  on  a  map  (at 
a  scale  of  1:250,000)  and  on  trilinear  diagrams  for 
the  major  ions.  The  data  for  the  area  are  also 
presented  in  a  table.  (USGS) 
W89-02534 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  ELY  1  DEGREE  X  2  DEGREE  QUADRAN- 
GLE, EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-648C,  1986. 
lp,  1  fig,  1  tab,  7  ref. 

Descriptors:  "Water  quality  data,  "Groundwater, 
"Nevada,  "Maps,  Data  collections. 

Water  quality  data  for  groundwater  were  compiled 
for  the  Ely  1  degree  x  2  degree  quadrangle  which 
covers  a  portion  of  eastern  Nevada.  Chemical 
characteristics  of  the  water  are  shown  on  a  map  (at 
a  scale  of  1:250,000)  and  on  trilinear  diagrams  for 
the  major  ions.  The  data  for  the  area  are  also 
presented  in  a  table.  (USGS) 
W89-02535 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  LUND  1  DEGREE  X  2  DEGREE  QUAD- 
RANGLE, EASTERN  NEVADA, 


Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO    80225.    USGS    Open-File    Report    85-648D, 
1986.  lp,  1  fig,  1  tab,  6  ref. 

Descriptors:  "Water  quality  data,  "Groundwater, 
"Nevada,  "Maps,  Data  collections. 

Water  quality  data  for  groundwater  were  compiled 
for  the  Lund  1  degree  x  2  degree  quadrangle 
which  covers  a  portion  of  eastern  Nevada.  Chemi- 
cal characteristics  of  the  water  are  shown  on  a  map 
(at  a  scale  of  1:250,000)  and  on  trilinear  diagrams 
for  the  major  ions.  The  data  for  the  area  are  also 
presented  in  a  table.  (USGS) 
W89-02536 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  MCDERMITT  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  NORTHERN 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-648E,  1987. 
lp,  3  fig,  1  tab,  9  ref. 

Descriptors:  "Groundwater,  "Nevada,  "Ground- 
water quality,  "Maps,  Data  collections,  Water 
quality. 

Water  quality  data  for  groundwater  were  compiled 
for  the  McDermitt  1  degree  x  2  degree  quadrangle 
which  covers  a  portion  of  northern  Nevada. 
Chemical  characteristics  of  the  water  are  shown  on 
a  map  (at  a  scale  of  1:250,000)  and  on  trilinear 
diagrams  for  the  major  ions.  The  data  for  the  area 
are  also  presented  in  a  table.  (USGS) 
W89-02537 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  LOVELOCK  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  WESTERN 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-648F,  1987. 
lp,  3  fig,  1  tab,  9  ref. 

Descriptors:  "Groundwater,  "Nevada,  "Ground- 
water quality,  "Maps,  Data  collections,  Water 
quality. 

Water  quality  data  for  groundwater  has  been  com- 
piled for  the  Lovelock  1  degree  x  2  degree  quad- 
rangle which  covers  a  portion  of  western  Nevada. 
Chemical  characteristics  of  the  water  are  shown  on 
a  map  (at  a  scale  of  1:250,000)  and  on  trilinear 
diagrams  for  the  major  ions.  The  data  for  the  area 
are  also  presented  in  a  table.  (USGS) 
W89-02538 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WINNEMUCCA  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  CENTRAL 
NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO    80225.    USGS    Open-File    Report    85-648G, 
1987.  lp,  3  fig,  1  tab,  9  ref. 

Descriptors:  "Groundwater,  "Nevada,  "Ground- 
water quality,  "Maps,  Data  collections. 

Water  quality  data  for  groundwater  has  been  com- 
piled for  the  Winnemucca  1  degree  x  2  degree 
quadrangle  which  covers  a  portion  of  central 
Nevada.  Chemical  characteristics  of  the  water  are 
shown  on  a  map  (at  a  scale  of  1:250,000)  and  on 
trilinear  diagrams  for  the  major  ions.  The  data  for 
the  area  are  also  presented  in  a  table.  (USGS) 
W89-02539 
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DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  RENO  ONE  DEGREE  X  TWO  DEGREE 
QUADRANGLE,  WESTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO    80225.    USGS    Open-File    Report    85-648H, 
1987.  lp,  3  fig,  1  tab,  20  ref. 

Descriptors:  'Groundwater,  'Nevada,  'Ground- 
water quality,  'Maps,  Data  collections,  Water 
quality. 

Water  quality  data  for  groundwater  has  been  com- 
piled for  the  Reno  1  degree  x  2  degree  quadrangle 
which  covers  a  portion  of  western  Nevada.  Chemi- 
cal characteristics  of  the  water  are  shown  on  a  map 
(at  a  scale  of  1:250,000)  and  on  trilinear  diagrams 
for  the  major  ions.  The  data  for  the  area  is  also 
presented  in  a  table.  (USGS) 
W89-02540 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WALKER  LAKE  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  WESTERN  NEVADA 
AND  EASTERN  CALIFORNIA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

A.  H.  Welch,  and  R.  P.  Williams. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  85-6481,  1987. 

lp,  3  fig,  1  tab,  12  ref. 

Descriptors:  'Groundwater,  'Nevada,  'Ground- 
water quality,  'Maps,  'California,  Water  quality, 
Data  collections. 

Water  quality  data  for  groundwater  has  been  com- 
piled for  the  Walker  Lake  1  degree  x  2  degree 
quadrangle  which  covers  a  portion  of  western 
Nevada  and  eastern  California.  Chemical  charac- 
teristics of  the  water  are  shown  on  a  map  (at  a 
scale  of  1:250,000)  and  on  trilinear  diagrams  for  the 
major  ions.  The  data  for  the  area  are  also  presented 
in  a  table.  (USGS) 
W89-02541 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  TONOPAH  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  CENTRAL 

NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-648J,  1987. 
lp,  3  fig,  1  tab,  7  ref. 

Descriptors:  'Groundwater,  'Nevada,  'Ground- 
water quality,  'Maps,  Data  collections,  Water 
quality. 

Water  quality  data  for  groundwater  has  been  com- 
piled for  the  Tonopah  1  degree  x  2  degree  quad- 
rangle which  covers  a  portion  of  central  Nevada. 
Chemical  characteristics  of  water  are  shown  on  a 
map  (at  a  scale  of  1:250,000)  and  on  trilinear  dia- 
grams for  the  major  ions.  The  data  for  the  area  are 
also  presented  in  a  table.  (USGS) 
W89-02542 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WESTERN  NEVADA  PART  OF  THE 
GOLDFIELD  ONE  DEGREE  X  TWO  DEGREE 
QUADRANGLE, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO    80225.    USGS    Open-File    Report    85-648K, 
1987.  lp,  3  fig,  1  tab,  8  ref. 

Descriptors:  'Groundwater,  'Nevada,  'Ground- 
water quality,  'Maps,  Water  quality,  Data  collec- 
tions. 

Water  quality  data  for  groundwater  has  been  com- 
piled for  the  Goldfield  1  degree  x  2  degree  quad- 
rangle which  covers  a  portion  of  western  Nevada. 


Chemical  characteristics  of  the  water  are  shown  on 
a  map  (at  a  scale  of  1:250,000)  and  on  trilinear 
diagrams  for  the  major  ions.  The  data  for  the  area 
are  also  presented  in  a  table.  (USGS) 
W89-02543 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  CALIENTE  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE,  EASTERN  NEVADA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-648L,  1987. 
lp,  3  fig,  1  tab,  5  ref. 

Descriptors:  'Groundwater,  'Nevada,  'Ground- 
water quality,  'Maps,  Water  quality,  Data  collec- 
tions. 

Water  quality  data  for  groundwater  has  been  com- 
piled for  the  Caliente  1  degree  x  two  degree  quad- 
rangle which  covers  a  portion  of  eastern  Nevada. 
Chemical  characteristics  of  the  water  are  shown  on 
a  map  (at  a  scale  of  1:250,000)  and  on  trilinear 
diagrams  for  the  major  ions.  The  data  for  the  area 
are  also  presented  in  a  table.  (USGS) 
W89-02544 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  WESTERN  NEVADA  PART  OF  THE 
DEATH  VALLEY  ONE  DEGREE  X  TWO 
DEGREE  QUADRANGLE, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO    80225.    USGS   Open-File    Report    85-648M, 
1987.  lp,  3  fig,  1  tab,  5  ref. 

Descriptors:  'Groundwater,  'Nevada,  'Ground- 
water quality,  'Maps,  Water  quality,  Data  collec- 
tions. 

Water  quality  data  for  groundwater  has  been  com- 
piled for  the  Nevada  part  of  the  Death  Valley  1 
degree  x  2  degree  quadrangle  which  covers  a 
portion  of  western  Nevada.  Chemical  characteris- 
tics of  the  water  are  shown  on  a  map  (at  a  scale  of 
1:250,000)  and  on  trilinear  diagrams  for  the  major 
ions.  The  data  for  the  area  are  also  presented  in  a 
table.  (USGS) 
W89-02545 


DATA  ON  GROUNDWATER  QUALITY  FOR 
THE  SOUTHERN  NEVADA  PART  OF  THE 
KINGMAN  ONE  DEGREE  X  TWO  DEGREE 
QUADRANGLE, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

A.  H.  Welch,  and  R.  P.  Williams. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO    80225.    USGS    Open-File    Report    85-648N, 
1987.  lp,  3  fig,  1  tab,  2  ref. 

Descriptors:  'Groundwater,  'Nevada,  'Ground- 
water quality,  'Maps,  Data  collections,  Water 
quality. 

Water  quality  data  for  groundwater  were  compiled 
for  the  Kingman  1  degree  x  2  degree  quadrangle 
which  covers  a  portion  of  southern  Nevada. 
Chemical  characteristics  of  the  water  are  shown  on 
a  map  (at  a  scale  of  1:250,000)  and  on  trilinear 
diagrams  for  the  major  ions.  The  data  for  the  area 
are  also  presented  in  a  table.  (USGS) 
W89-02546 


MICROCOMPUTER  PROGRAM  DEVELOP- 
MENT FOR  ON-FARM  IRRIGATION  SYS- 
TEMS PLANNING, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-02550 


WATER    RESOURCES    INVESTIGATIONS    IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 


OF  THE  U.S.  GEOLOGICAL  SURVEY,  1987- 
1988, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

F.  Quinones,  B.  H.  Balthrop,  and  E.  G.  Baker. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-322,  May 
1988.  66p,  3  tab. 

Descriptors:  'Groundwater,  'Surface  water, 
'Water  quality,  'Suspended  sediments,  'Water 
use,  'Flood  frequency,  'Tennessee,  'Hydrologic 
data,  Data  collections. 

This  report  contains  a  summation  of  44  projects 
which  were  active  in  the  Tennessee  District  during 
1987  and  1988.  Given  in  each  summary  is  the  name 
of  the  project  chief,  the  objective  of  the  project, 
the  progress  or  results  of  the  study  to  date,  and  the 
name  of  the  cooperator.  Hydrologic  data  are  the 
backbone  of  the  investigations  conducted  by  the 
U.S  Geological  Survey  (USGS).  The  basic  data 
programs  conducted  by  the  Tennessee  District 
provide  streamflow,  quality  of  water,  and  ground- 
water levels  information  essential  to  the  assessment 
and  management  of  the  State's  water  resources. 
Long-term  streamflow,  quality  of  water,  and 
groundwater  levels  network  are  operated  as  part  of 
the  Hydrologic  Data  Section.  Field  operations  are 
about  equally  divided  among  field  offices  in  Mem- 
phis, Nashville,  and  Knoxville.  A  staff  of  about  40 
engineers,  hydrologists,  and  hydrologic  technicians 
labor  in  the  operation  of  the  long-term  network  as 
well  as  short-term  efforts  in  support  of  areal  inves- 
tigations. The  data  collected  as  part  of  the  net- 
works are  published  in  the  series  of  annual  data 
reports.  (USGS) 
W89-02559 


WATER  QUALITY  DATA  (JULY  1986 
THROUGH  SEPTEMBER  1987)  AND  STATIS- 
TICAL SUMMARIES  (MARCH  1985 
THROUGH  SEPTEMBER  1987)  FOR  THE 
CLARK  FORK  AND  SELECTED  TRIBUTARIES 
FROM  DEER  LODGE  TO  MISSOULA,  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W 89-02 566 


ELECTED  HYDROLOGIC  DATA  FOR  PAH- 
VANT VALLEY  AND  ADJACENT  AREAS,  MIL- 
LARD COUNTY,  UTAH,  1987, 

Geological  Survey,  Denver,  CO. 

S.  A.  Thiros. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  88-195.  June 

1988.  151p,  1  plate,  1  fig,  9  tab,  5  ref. 

Descriptors:  'Utah,  'Pahvant  Valley,  'Ground- 
water data,  'Well  data,  Water  levels,  Discharge, 
Well  logs,  Water  quality,  Spring  data,  Data  collec- 
tions. 

This  report  contains  hydrologic  data  collected  in 
Pahvant  Valley  and  adjacent  areas  from  1909  to 
1987.  The  area  is  located  in  west-central  Utah, 
within  the  basin  and  Range  physiographic  prov- 
ince, and  includes  about  1,600  square  miles.  The 
report  contains  information  about  wells  including 
well  completions,  drillers'  logs,  water  levels,  flow- 
ing-well discharges,  and  chemical  quality.  It  also 
includes  spring  and  surface-water  site  data. 
(USGS) 
W89-02569 


HYDROLOGIC  DATA  FOR  COMPUTATION 
OF  SEDIMENT  DISCHARGE,  TOUTLE  AND 
NORTH  FORK  TOUTLE  RIVERS  NEAR 
MOUNT  ST.  HELENS,  WASHINGTON,  1980-84. 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 

D.  Childers,  S.  E.  Hammond,  and  W.  P.  Johnson. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-548,  1988. 
117p,  3  fig,  17  tab,  6  ref. 
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Descriptors:  *Mt.  St.  Helens,  *Washington,  'Flu- 
vial sediments,  'Sediment  transport,  'Sediment 
load,  'Bed  load,  'Flood  peaks,  Sediment-carrying 
capacity,  Suspended  sediments.  Hydraulic  geome- 
try, Fluid  mechanics,  Peak  loads.  Hydrology,  Data 
collections,  Volcanoes. 

Immediately  after  the  devastating  May  18,  1980, 
eruption  of  Mount  St.  Helens,  a  program  was 
initiated  by  the  U.S.  Geological  Survey  to  study 
the  streamflow  and  sediment  characteristics  of 
streams  impacted  by  the  eruption.  Some  of  the  data 
gathered  in  that  program  are  presented  in  this 
report.  Data  are  presented  for  two  key  sites  in  the 
Toutle  River  basin:  North  Fork  Toutle  River  near 
Kid  Valley,  and  Toutle  River  at  Tower  Road,  near 
Silver  Lake.  The  types  of  data  presented  are  ap- 
propriate for  use  with  sediment  transport  formulas; 
however,  the  data  are  also  intended  for  use  in  a 
wide  variety  of  additional  applications.  The  data 
presented  in  this  report  are  unique  because  they 
delineate  flow  conditions  possessing  great  potential 
fo  sediment  transport.  The  data  define  unusually 
high  suspended-sediment  concentration.  Data  de- 
fining hydraulic,  peak  discharge,  suspended-sedi- 
ment, and  bed-material  characteristics  are  present- 
ed. (USGS) 
W89-02571 


SELECTED  GROUNDWATER  INFORMATION 
FOR  THE  COLUMBIA  PLATEAU  REGIONAL 
AQUIFER  SYSTEM,  WASHINGTON  AND 
OREGON,  1982-1985:  VOLUME  I,  GEOHYDRO- 
LOGY, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
R.  C.  Lane. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-182,  1988. 
236p,2fig,  1  tab,  13ref. 

Descriptors:  'Geohydrology,  'Well  data,  'Colum- 
bia Plateau,  'Washington,  'Oregon,  'Groundwat- 
er data,  Hydrologic  data,  Data  collections,  Geohy- 
drologic  boundaries,  Regional  Aquifer-System 
Analysis  Program  (RASA). 

This  data  report  presents  groundwater  information 
collected  and  analyzed  as  part  of  the  U.S.  Geologi- 
cal Survey's  Columbia  Plateau  Regional  Aquifer 
System  Analysis  study.  The  information  was  gath- 
ered from  July  1982  through  September  1985  in 
the  part  of  the  aquifer  system  in  central  and  eastern 
Washington,  and  north-central  and  eastern 
Oregon.  The  report  consists  of  three  volumes: 
volume  I,  geohydrology;  volume  II,  water  levels; 
and  volume  III,  groundwater  quality.  (See  also 
W89-02573)  (USGS) 
W89-02572 


SELECTED  GROUNDWATER  INFORMATION 
FOR  THE  COLUMBIA  PLATEAU  REGIONAL 
AQUIFER  SYSTEM,  WASHINGTON  AND 
OREGON,  1982-1985:  VOLUME  II,  WATER 
LEVELS, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
R  C.  Lane. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-183,  1988. 
136p,  2  fig,  1  tab,  13ref. 

Descriptors:  'Water  level,  'Groundwater  data, 
•Groundwater  level,  'Well  data,  'Columbia  Pla- 
teau, 'Washington,  'Oregon,  Hydrologic  data, 
Data  collections,  Regional  Aquifer-System  Analy- 
sis Program  (RASA). 

This  data  report  presents  groundwater  information 
collected  and  analyzed  as  part  of  the  U.S.  Geologi- 
cal Survey's  Columbia  Plateau  Regional  Aquifer 
System  Analysis  study.  The  information  was  gath- 
ered from  July  1982  through  September  1985  in 
the  part  of  the  aquifer  system  in  central  and  eastern 
Washington,  and  north-central  and  eastern 
Oregon.  The  report  consists  of  three  volumes: 
volume  I,  geohydrology;  volume  II,  water  levels; 
and  volume  III,  groundwater  quality.  (See  also 
W89-02572)  (USGS) 
W89-02573 


GENERALIZED  POTENTIOMETRIC  SUR- 
FACE OF  THE  SPARTA-MEMPHIS  AQUIFER, 
EASTERN  ARKANSAS,  SPRING  1980, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  87-4282,  1987.  1  sheet,  3  fig,  16  ref. 

Descriptors:  'Maps,  'Potentiometric  level, 
•Groundwater  level,  'Arkansas,  Groundwater, 
Sparta  Sand,  Memphis  Sand,  Sparta-Memphis  aq- 
uifer, Water  level. 

A  map  shows  generalized  contours  of  the  altitude 
of  water  levels  for  wells  completed  in  the  Sparta- 
Memphis  aquifer  in  eastern  Arkansas.  Most  water- 
level  measurements  used  in  constructing  the  map 
were  from  the  spring  of  1980,  but  supplemental 
measurements  from  other  years  indicated  no  long- 
term  change  in  water  levels.  Hydrographs  for  se- 
lected wells  are  included  to  show  trends  and  lack 
of  trends  in  water-level  changes.  The  aquifer  in  the 
Sparta  Sand  and  Memphis  Sand  of  Eocene  age 
which  consists  of  fine  to  medium  sand  interbedded 
with  salt,  clay,  and  lignite.  The  aquifer  supplies 
much  of  the  water  used  for  industry  and  public 
supply  for  eastern  Arkansas.  Some  irrigation  users 
also  obtain  supplies  from  the  aquifer.  Cones  of 
depression  caused  by  pumpage  for  industrial  and 
public  supplies  occur  near  Camden,  El  Dorado, 
Magnolia,  Pine  Buff,  and  West  Memphis.  (USGS) 
W89-02575 


U.S.  GEOLOGICAL  SURVEY  URBAN-STORM- 
WATER  DATA  BASE  OF  CONSTITUENT 
STORM  LOADS;  CHARACTERISTICS  OF 
RAINFALL,  RUNOFF,  AND  ANTECEDENT 
CONDITIONS;  AND  BASIN  CHARACTERIS- 
TICS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

M.  H.  Mustard,  N.  E.  Driver,  J.  Chry,  and  B.  G. 
Hansen. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  87-4036,  1987.  328p,  4  fig,  293  tab,  17  ref. 

Descriptors:  'United  States,  'Water  pollution 
sources,  'Data  collections,  'Urban  runoff,  'Storm 
runoff,   'Urban  areas,   Water  quality,   Land  use. 

A  data  base  which  consists  of  constituent  storm 
loads,  characteristics  of  rainfall,  runoff,  and  ante- 
cedent conditions,  and  basin  characteristics  meas- 
ured at  most  of  the  stations  in  the  U.S.  Geological 
Survey  urban-stormwater  data-collection  network 
in  metropolitan  areas  throughout  the  United  States 
has  been  compiled.  Tables  of  these  constituents 
storm  loads  and  characteristics  are  presented  in 
this  report.  The  data  base  also  is  available  on 
magnetic  tape.  The  data  represent  1,144  storms  at 
97  stations  in  21  metropolitan  areas.  Storm  loads 
for  18  constituents  and  15  characteristics  of  rain- 
fall, runoff,  and  antecedent  conditions  are  report- 
ed. Twenty-eight  selected  basin  characteristics  also 
are  reported,  including  1 1  categories  of  land  use. 
(USGS) 
W89-02581 


WATER  LEVEL  MEASUREMENTS  1981-85 
AND  CHEMICAL  ANALYSES  1978-85,  RED 
RIVER  ALLUVIAL  AQUIFER,  RED  RIVER 
VALLEY,  LOUISIANA, 

Geological  Survey,  Alexandria,  LA.  Water  Re- 
sources Div. 

C.  W.  Smoot,  and  J.  R.  Guillot. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-541,  1988. 
26  lp,  2  fig,  19  tab,  11  ref. 

Descriptors:  'Water  level,  'Water  quality, 
'Groundwater,  'Groundwater  data,  'Louisiana, 
'Red  River  Valley,  Alluvial  aquifers,  Observations 
wells,  Data  collections,  Red  River. 

Locks  and  dams  under  construction  on  the  Red 
River  in  Louisiana  will  probably  affect  water 
levels  and  water  quality  in  the  Red  River  alluvial 
aquifer.  Water  levels  measured  in  the  Red  River 


alluvial  aquifer  from  January  1981  to  December 
1985  document  preconstruction  water  level  fluctu- 
ations in  wells  in  the  aquifer.  Chemical  analyses  of 
samples  collected  from  January  1978  to  December 
1985  from  wells  in  the  Red  River  alluvial  aquifer 
document  the  quality  of  water  in  the  aquifer.  In  the 
vicinity  of  Lock  and  Dam  1,  the  water  level  meas- 
urements and  water  quality  samples  after  Decem- 
ber 1983  document  postconstruction.  Water  levels 
were  measured  for  404  wells,  and  water  quality 
samples  were  collected  from  178  wells  in  the  aqui- 
fer. (USGS) 
W89-02582 


CALIBRATION  OF  A  DISSOLVED-SOLIDS 
MODEL  FOR  THE  YAMPA  RIVER  BASIN  BE- 
TWEEN STEAMBOAT  SPRINGS  AND  MAY- 
BELL,  NORTHWESTERN  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02591 


SURFACE  WATER  QUALITY  CHARACTERIS- 
TICS IN  THE  UPPER  NORTH  FORK  GUNNI- 
SON RIVER  BASIN,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02593 


JANUARY  1987  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER  LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02594 


ANALYTICALLY-DERIVED  SENSITIVITIES 
IN  ONE-DIMENSIONAL  MODELS  OF 
SOLUTE  TRANSPORT  IN  POROUS  MEDIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02595 


COMPUTER-PROGRAM  DOCUMENTATION 
OF  AN  INTERACTIVE-ACCOUNTING  MODEL 
TO  SIMULATE  STREAMFLOW,  WATER 
QUALITY,  AND  WATER-SUPPLY  OPER- 
ATIONS IN  A  RIVER  BASIN, 
Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

A.  W.  Burns. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  88-4012,  1988.  241p,  20  fig,  14  ref. 

Descriptors:  'Water  supply,  'Streamflow,  'Water 
quality,  'Model  studies,  'Computer  models,  River 
basins,  Simulation  analysis,  Geochemistry,  Water 
resources. 

This  report  describes  an  interactive-accounting 
model  used  to  simulate  streamflow,  chemical-con- 
stituent concentrations  and  loads,  and  water-supply 
operations  in  a  river  basin.  The  model  uses  regres- 
sion equations  to  compute  flow  from  incremental 
(internode)  drainage  areas.  Conservative  chemical 
constituents  (typically  dissolved  solids)  also  are 
computed  from  regression  equations.  Both  flow 
and  water  quality  loads  are  accumulated  down- 
stream. Optionally,  the  model  simulates  the  water 
use  and  the  simplified  groundwater  systems  of  a 
basin.  Water  users  include  agricultural,  municipal, 
industrial,  and  in-strtam  users,  and  reservoir  opera- 
tors. Water  users  list  their  potential  water  sources, 
including  direct  diversions,  groundwater  pumpage, 
interbasin  imports,  or  reservoir  releases,  in  the 
order  in  which  they  will  be  used.  Direct  diversions 
conform  to  basinwide  water  law  priorities.  The 
model  is  interactive,  and  although  the  input  data 
exist  in  files,  the  user  can  modify  them  interactive- 
ly. A  major  feature  of  the  model  is  its  color- 
graphic-output  options.  This  report  includes  a  de- 
scription of  the  model,  organizational   charts  of 
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subroutines,  and  examples  of  the  graphics.  Detailed 
format  instructions  for  the  input  data,  example  files 
of  input  data,  definitions  of  program  variables,  and 
listing  of  the  FORTRAN  source  code  are  Attach- 
ments to  the  report.  (USGS) 
W89-02600 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  COMPACT,  ARKANSAS-OKLAHOMA, 
1987  WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02602 


SEDIMENT-DATA  SOURCES  AND  ESTIMAT- 
ED ANNUAL  SUSPENDED-SEDIMENT 
LOADS  OF  RIVERS  AND  STREAMS  IN  COLO- 
RADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02604 


WATER  QUALITY  DATA  FOR  ORWELL  RES- 
ERVOIR AND  THE  OTTER  TAIL  RDVER  NEAR 
FERGUS  FALLS,  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02605 


SNOW    COVER,    CYCLOGENESIS    AND    CY- 
CLONE TRAJECTORIES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  At- 
mospheric Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-02607 


RELATIONSHIP  BETWEEN  SNOW  COVER 
AND  ATMOSPHERIC  THERMAL  AND  CIRCU- 
LATION ANOMALIES, 

Nebraska   Univ.,   Lincoln.   Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-02608 


PROGRESSION  OF  REGIONAL  SNOW  MELT, 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-02610 


SOOT  FROM  ARCTIC  HAZE:  RADIATIVE  EF- 
FECTS ON  THE  ARCTIC  SNOWPACK, 

Washington  Univ.,  Seattle.  Dept.  of  Atmospheric 

Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-02611 


SNOW  COVER  RECORD  IN  EURASIA, 

National   Aeronautics  and   Space  Administration, 
Greenbelt,    MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-02612 


SNOW  COVER  IN  REAL  TIME  MONITORING, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC.  Climate  Analy- 
sis Center. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-02615 


NORTHERN  HEMISPHERE  SNOW  AND  ICE 
CHART  OF  NOAA/NESDIS, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2C. 
W89-02616 


SNOW  COVER  DATA:  STATUS  AND  FUTURE 
PROSPECTS, 


Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02618 


COMPARISON  OF  NORTHERN  HEMI- 
SPHERE SNOW  COVER  DATA  SETS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

A.  Robock,  and  J.  Scialdone. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A 12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  141-160.  10  fig,  1  tab,  5  ref. 
NOAA  Grant  NA84AA-H-00026  and  NSF  Grant 
ATM-8213184. 

Descriptors:  *Snow  cover,  *Satellite  technology, 
•Remote  sensing,  *  Meteorological  data  collection, 
Climatology,  Maps,  Charts,  Comparison  studies, 
Estimating. 

Four  Northern  Hemisphere  snow  cover  data  sets 
were  compared  on  a  weekly  basis  for  the  25-month 
period,  July  1981-July  1983.  The  data  sets  are  the 
NOAA  (National  Oceanic  and  Atmospheric  Ad- 
ministration)/NESDIS  (National  Environmental 
Satellite,  Data,  and  Information  Service)  Weekly 
Snow  and  Ice  Chart,  the  Composite  Minimum 
Brightness  (CMB)  Chart,  the  United  States  Weekly 
Weather  and  Crop  Bulletin,  and  Air  Force  data. 
The  NOAA/NESDIS  Chart  is  produced  through 
the  use  of  photo-interpretation  of  visible  satellite 
imagery  and  ground  observations.  The  U.S.  Crop 
Bulletin  is  also  done  manually,  using  only  ground 
observations.  The  CMB  Chart  and  the  Air  Force 
data  are  both  produced  using  automated  processes, 
the  first  by  way  of  visible  satellite  imagery  and  the 
second  by  way  of  ground  observations,  climatolo- 
gy, satellite  observations,  and  persistence.  Since 
the  NOAA/NESDIS  Chart  is  the  only  standard 
and  complete  data  set  dating  back  to  the  mid- 
1960's,  it  is  used  as  the  basis  for  the  study.  The 
CMB  and  NOAA/NESDIS  Chart  are  compared. 
The  CMB  frequently  overestimated  snow  cover, 
especially  the  southward  extent  of  the  main  Arctic 
snow  boundary  and  areas  far  from  the  snow 
boundary  which  were  not  present  on  the  NOAA/ 
NESDIS  Chart.  On  numerous  occasions,  the  out- 
line of  mountain  ranges  was  either  distorted  or 
totally  missed  by  the  CMB.  The  CMB  also  under- 
estimated snow  cover,  especially  in  densely  popu- 
lated forested  areas.  Other  regions  underestimated 
by  the  CMB  can  be  attributed  to  the  bias  factor  of 
the  NOAA/NESDIS  Chart  (the  latter  uses  the 
latest  snow  cover  information  while  the  CMB  is 
composited  over  a  week).  The  U.S.  Crop  Bulletin 
agreed  fairly  well  with  the  NOAA/NESDIS 
Chart  east  of  the  Rockies,  but  differed  to  the  west 
due  to  the  sparse  network  of  ground  observation 
stations.  The  Air  Force  data  also  overestimated 
snow  cover  when  compared  to  the  NOAA/ 
NESDIS  Chart.  (See  also  W89-02606)  (Author's 
abstract) 
W89-02619 


RETRIEVAL  OF  SNOW  WATER  EQUIVALENT 
FROM  NIMBUS-7  SMMR  DATA, 

Helsinki  Univ.  of  Technology,   Espoo  (Finland). 

Dept.  of  Electrical  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02621 


NIMBUS-7  SMMR  SNOW  COVER  DATA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
A.  T.  C.  Chang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  181-187.  3  fig,  13  ref. 

Descriptors:  *Snow  cover,  *Snow  pack,  'Satellite 
technology,  'Remote  sensing,  'Meteorological 
data  collection,  'Radiometry,  Climatology,  Maps, 
Microwaves. 

Snow  cover  maps  are  produced  routinely  by 
NOAA  (National  Oceanic  and  Atmospheric  Ad- 


ministration)/NESDIS  (National  Environmental 
Satellite,  Data,  and  Information  Service)  and  by 
USAFGWC  (U.S.  Air  Force  Global  Weather  Cen- 
tral). Studies  concluded  that  the  gross  features  of 
the  snow  cover  are  well  represented;  however,  the 
fine  structure  of  the  snow  boundary  is  greatly 
generalized.  The  NESDIS  maps,  which  rely  on 
data  from  spaceborne  visible  and  infrared  sensors, 
sometimes  miss  large  snow  fields  due  to  persistent 
cloudiness,  particularly  in  the  fall  when  the  snow 
areal  extent  is  rapidly  changing.  Microwave  radi- 
ation penetrating  through  clouds  and  snowpacks 
could  provide  additional  information  on  snow 
fields.  The  Nimbus-7  spacecraft,  launched  in  1978, 
carried  a  5-channel  dual  polarized  Scanning  Multi- 
channel Microwave  Radiometer  (SMMR).  Based 
on  theoretical  calculations,  a  snow  covered  area 
retrieval  algorithm  was  developed.  Global  snow 
cover  maps  for  the  northern  hemisphere  were  de- 
rived from  SMMR  data  for  a  5-year  period  (1979- 
1983).  Comparisons  with  NOAA/NESDIS  and 
USAFGWC  products  were  conducted  to  evaluate 
and  assess  the  accuracy  of  SMMR  derived  snow 
maps.  In  general,  these  sets  compared  well:  the 
total  snow  covered  area  derived  from  SMMR  is 
usually  about  5%  less  than  for  the  other  two 
products.  This  is  because  passive  microwave  sen- 
sors cannot  detect  snow  less  than  2.5  cm  depth  due 
to  the  fact  that  the  emission  from  the  underlying 
snow  is  not  modified  very  much  by  emission  or 
scattering  by  the  snowpack  for  a  shallow  snow 
cover.  (See  also  W  89-02606)  (Author's  abstract) 
W89-02622 


EFFECTS  OF  SNOW  COVER  AND  TROPICAL 
FORCING  ON  MID-LATITUDE  MONTHLY 
MEAN  CIRCULATION, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2C. 
W89-02625 


PARAMETERIZATION  OF  SNOW  ALBEDO 
FOR  CLIMATE  MODELS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Geography. 
S.  Marshall,  and  S.  G.  Warren. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE86-011983. 
Price  codes:  A12  in  paper  copy;  A01  in  microfiche. 
IN:  Snow  Watch  '85.  Glaciological  Data  Report 
GD-18.  March  1986.  p  215-223.  6  fig,  2  tab,  5  ref. 

Descriptors:  'Snow  cover,  'Snow  pack,  'Albedo, 
'Climatology,  Model  studies,  Clouds,  Solar  radi- 
ation, Temperature,  Carbon  dioxide. 

General  circulation  models  (GCMs)  find  that  the 
response  of  climate  to  increases  in  carbon  dioxide 
is  enhanced  by  the  snow-albedo-temperature  feed- 
back. The  results  are  very  sensitive  to  the  assumed 
value  of  snow  albedo.  Snow  albedo,  however,  is 
highly  variable,  and  it  is  not  calculated  accurately 
by  present-day  GCMs.  A  study  was  conducted  to 
replace  the  current  simple  empirical  parameteriza- 
tions  of  snow  albedo  with  a  physically-based  para- 
meterization which  is  accurate  yet  efficient  to 
compute.  The  approach  was  to  develop  simple 
functions  which  fit  the  spectrally-averaged  results 
of  a  detailed  theoretical  model  of  the  spectral 
albedo  of  snow  which  uses  the  delta-Eddington 
method  for  multiple  scattering  and  Mie  theory  for 
single  scattering.  The  spectrally-averaged  snow 
albedo  varies  with  snow  grain  size,  solar  zenith 
angle,  snow  cover  thickness,  underlying  surface 
albedo  (for  thin  snow),  concentration  of  absorptive 
impurities  in  the  snowpack,  and  cloud  optical 
thickness  (because  clouds  alter  the  solar  spectrum 
at  the  surface).  This  method  divides  the  solar  spec- 
trum into  the  two  broad  wavebands  commonly 
used  in  climate  models:  visible  and  near-infrared. 
(See  also  W89-02606)  (Author's  abstract) 
W89-02626 


MODELLING   A  SEASONAL  SNOW  COVER, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2C. 
W89-02627 
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CHARACTERISTICS  OF  SEASONAL  SNOW 
COVER  AS  SIMULATED  BY  GFDL  CLIMATE 
MODELS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Princeton,  NJ.  Geophysical  Fluid  Dynamics 
Lab. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-02628 


C02-INDUCED  CHANGES  IN  SEASONAL 
SNOW  COVER  SIMULATED  BY  THE  OSU 
COUPLED  ATMOSPHERIC-OCEAN  GENER- 
AL CIRCULATION  MODEL, 

Oregon  State  Univ.,  Corvallis.  Climatic  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2C. 

W89-02629 


REVIEW  OF  183  GHZ  MOISTURE  PROFILE 
RETRIEVAL  STUDIES, 

Atmospheric  and  Environmental  Research,  Inc., 
Cambridge,  MA. 
R.  G.  Isaacs. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A182  417. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Report  No.  AFGL-TR-0127,  April  15,  1987.  Sci- 
entific Report  No.  1.  45p,  12  fig,  5  tab,  47  ref, 
append. 

Descriptors:  *Meteorological  data  collection, 
•Data  acquisition,  *Water  vapor,  'Literature 
review,  *Remote  sensing,  Data  interpretation,  Sim- 
ulation analysis,  Oceans,  Resonance,  Measuring  in- 
struments. 

The  feasibility  of  retrieving  atmospheric  vertical 
moisture  profiles  from  millimeter  wave  brightness 
(resonance  at  183.31  GHz)  temperature  data  has 
been  demonstrated  by  the  studies  reviewed  in  this 
report.  This  has  been  accomplished  using  both 
actual  data  from  an  aircraft  borne  sensor  system 
and  in  simulation.  These  studies  suggest  that  water 
vapor  abundances  in  the  lower  troposphere  will  be 
measurable  over  the  oceans  in  calm  seas  to  an 
accuracy  of  up  to  20%.  Over  higher  emissivity 
land  surfaces,  the  contrast  advantage  of  water 
vapor  emission  against  the  radiometrically  cold 
ocean  background  will  be  lost  and  accuracies  will 
degrade  to  about  40%.  In  addition  to  this  gross 
dependence  on  the  type  of  background  viewed, 
retrieval  accuracies  will  depend  on  the  precision  of 
the  coincident  retrieved  temperature  profile,  sur- 
face temperature,  and  surface  emissivity.  The  char- 
acteristics of  the  sensor  system  are  also  factors. 
Channel  selection  is  the  most  critical  factor.  Chan- 
nel sensitivity  and  noise  are  also  considerations. 
The  studies  reviewed  have  generally  used  consist- 
ent channel  sets  and  similar  noise  equivalent 
brightness  temperature  values  based  on  current 
sensor  technology.  (Lantz-PTT) 
W89-02705 


MATHEMATICAL  MODELLING, 

Polish   Academy   of  Sciences,   Warsaw.   Inst,   of 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-02725 


CUMULATIVE  IMPACT  ASSESSMENT:  AP- 
PLICATION OF  A  METHODOLOGY, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

G.  W.  Witmer,  M.  B.  Bain,  J.  S.  Irving,  R.  L. 
Kruger,  and  T.  A.  O'Neil. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-OO3052. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8708 124-1,  (1987).  9p,  1  fig,  2 
tab,  8  ref.  DOE  Contract  No.  W-31-109-ENG-38. 

Descriptors:  *Data  interpretation,  'Environmental 
effects,  'Environmental  impact  statement,  'Hydro- 
electric plants,  Ecology,  Electric  power  produc- 
tion, Snohomish  River,  Salmon  River,  Watersheds. 

The  Federal  Energy  Regulatory  Commission's 
(FERC)  Cluster  Impact  Assessment  Procedure 
(CIAP)  has  been  expanded  to  provide  a  practical 


methodology  for  assessing  potential  cumulative  im- 
pacts from  multiple  hydroelectric  projects  within  a 
river  basin.  The  objectives  in  designing  the  meth- 
odology were  to  allow  the  evaluation  of  a  large 
number  of  combinations  of  proposed  projects  and 
to  minimize  constraints  on  the  use  of  ecological 
knowledge  for  planning  and  regulating  hydroelec- 
tric development  at  the  river  basin  level.  Interac- 
tive workshops  and  evaluative  matrices  were  used 
to  identify  preferred  development  scenarios  in  the 
Snohomish  (Washington)  and  Salmon  (Idaho) 
River  Basins.  Although  the  methodology  achieved 
its  basic  objectives,  some  difficulties  were  encoun- 
tered. These  revolved  around  issues  of:  (1)  data 
quality  and  quantity;  (2)  alternatives  analysis;  (3) 
determination  of  project  interactions;  (4)  determi- 
nation of  cumulative  impact  thresholds;  and  (5)  the 
use  of  evaluative  techniques  to  express  degrees  of 
impact.  (Author's  abstract) 
W89-02824 


PEAK/RISK/CULVERT:  A  PROGRAM  TO 
COMPUTE  PEAK  FLOWS,  HYDROLOGIC 
RISK,  AND  CIRCULAR  CULVERT  SIZES  AT 
FOREST  ROAD  CROSSINGS, 

Bureau  of  Land  Management,  Roseburg,  OR. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-02831 


SATELLITE  RAINFALL  RETRIEVAL  BY  LO- 
GISTIC REGRESSION, 

Applied  Research  Corp.,  Landover,  MD. 

L.  S.  Chiu. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA.   22161,  as  N88-21607. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

September    1986.    lOlp,   7   fig,   25   ref,  4  append. 

NASA-SIBR  Contract  NAS5-29271. 

Descriptors:  'Remote  sensing,  'Data  analysis, 
'Satellite  technology,  'Rainfall,  'Regression  anal- 
ysis, 'Data  interpretation,  'Statistical  models,  Sim- 
ulation analysis,  Model  studies,  Statistical  analysis, 
Clouds,  Precipitation. 

A  logistic  model  was  developed  and  applied  to 
rainfall  data  using  as  covariates  the  fractional  rain 
area  and  a  radiance  measurement  which  is  deduced 
from  a  microwave  temperate-rainrate  relation.  It  is 
demonstrated  that  the  fractional  rain  area  is  an 
important  covariate  in  the  model,  consistent  with 
the  use  of  the  so-called  'Area  Time  Integral'  in 
estimating  total  rain  volume  in  other  studies.  The 
significance  of  the  estimators  of  the  model  can  be 
readily  tested  by  a  ratio  of  the  likelihoods.  This 
method  of  testing  allowed  identification  of  impor- 
tant covariates  as  well  as  the  way  in  which  the 
covariates  enter  into  the  estimation.  The  logistic 
model  has  been  tested  on  the  rainfall  data  collected 
during  phase  1  and  successfully  predict  the  obser- 
vation for  phase  2.  A  major  finding  is  the  useful- 
ness of  the  fractional  rain  area  within  a  pixel.  This 
parameter  gives  a  better  regression  model  than  that 
which  uses  only  the  fractional  area  of  heavy  pre- 
cipitation. To  estimate  the  mean  and  variance  of 
areal  average  rainfall,  a  mixed  distribution  model 
was  proposed  and  was  found  to  model  the  distribu- 
tion of  rainfall  data  in  GATE  quite  well.  The 
parameters  of  the  mixed  distribution  model  consists 
of  two  parts:  a  discrete  probability  of  no  rain  and  a 
continuous  distribution  which  describes  the  rainy 
part  of  the  mixed  distribution.  A  model  is  devel- 
oped to  simulate  observed  rain  fields.  The  simula- 
tion model  preserves  the  lognormality  and  inter- 
mittency  characteristics  of  GATE.  A  regression 
model  of  replacement  and  immigration  is  also  de- 
veloped which  is  capable  of  producing  a  lognor- 
mal  distribution  in  some  asymptotic  limits.  These 
asymptotic  conditions  are  observed  for  large  area 
averages  (40  kms  on  the  side)  but  not  for  small  area 
averages  (4  kms  on  the  side).  (Lantz-PTT) 
W89-02854 


EXPERIMENTAL    METHOD    IN    GEOMOR- 
PHOLOGY, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-02913 


WESTERN  LAKE  SURVEY,  PHASE  I.  DATA 
BASE. 

Environmental    Protection   Agency,   Washington, 

DC.   Office   of  Acid   Deposition,   Environmental 

Monitoring,  and  Quality  Assurance. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-02946 


ACID  PRECIPITATION  IN  NORTH  AMERICA: 
1985  ANNUAL  AND  SEASONAL  DATA  SUM- 
MARIES FROM  ACID  DEPOSITION  SYSTEM 
DATA  BASE, 

Environmental    Monitoring    Systems    Lab.,    Re- 
search Triangle  Park,  NC. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-02997 


SIMULATION    OF   FLOOD    HYDROGRAPHS 
FOR  GEORGIA  STREAMS, 

Geological   Survey,   Doraville,   GA.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-03002 


ESTIMATING  GENERALIZED  SKEW  OF  THE 
LOG-PEARSON  TYPE  III  DISTRIBUTION 
FOR  ANNUAL  PEAK  FLOODS  IN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-O30O6 


MATHEMATICAL  MODELS  FOR  INTERPRE- 
TATION OF  TRACER  DATA  IN  GROUND- 
WATER HYDROLOGY. 

International    Atomic    Energy    Agency,    Vienna 

(Austria). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03009 


GENERAL  REVIEW  OF  METHODOLOGIES 
AND  APPROACHES  IN  MATHEMATICAL 
MODELS  FOR  INTERPRETATION  OF 
TRACER  DATA  IN  HYDROLOGY, 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'Information 

Geologique. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03011 


REVIEW  OF  EXISTING  MATHEMATICAL 
MODELS  FOR  INTERPRETATION  OF 
TRACER  DATA  IN  HYDROLOGY, 

Institute  of  Nuclear   Physics,   Krakow   (Poland). 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03012 


SOLUTE      TRANSPORT      IN      FRACTURED 
ROCKS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03014 


COMPUTER  MODELLING  OF  CONFINED 
AQUIFER  SYSTEMS  FOR  INTERPRETATION 
OF  CHEMICAL  AND  ENVIRONMENTAL  ISO- 
TOPE DATA, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 

chung,  Hanover  (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03015 


USE  OF  LINEAR  COMPARTMENTAL  SIMU- 
LATION APPROACH  FOR  QUANTITATD7E 
INTERPRETATION  OF  ISOTOPE  DATA 
UNDER  TIME  VARIANT  FLOW  CONDITIONS, 

International    Atomic    Energy    Agency,    Vienna 
(Austria).  Div.  of  Research  and  Labs. 
Y.  Yurtsever,  B.  R.  Payne,  and  M.  Gomez  Martos. 
IN:    Mathematical    Models   for   Interpretation   of 
Tracer  Data  in  Groundwater  Hydrology.  Interna- 
tional Atomic  Energy  Agency,  Vienna,  Austria. 
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Group  7C — Evaluation,  Processing  and  Publication 


1986.  p  203-222,  9  fig,  3  tab,  8  ref. 

Descriptors:  'Tracers,  'Tritium,  'Groundwater 
movement,  'Data  interpretation,  'Geohydrology, 
'Simulation  analysis,  'Isotopic  studies,  Varied 
flow,  Hydrologic  systems,  Mathematical  models, 
Linear  compartmental  simulation,  Tritium, 
Groundwater  movement,  Groundwater  storage, 
Model  testing,  Yesildene  River,  Turkey,  Surface- 
groundwater  relations. 

The  use  of  environmental  tritium  for  the  quantita- 
tive evaluation  of  the  hydrodynamic  parameters  of 
a  hydrological  system  requires  the  development  of 
a  mathematical  model  which  describes  the  tracer 
input/output  relationship.  The  use  of  a  multi-com- 
partmental  mixing  model  of  time-variant  flow  con- 
ditions is  described  as  a  tool  for  quantitative  eval- 
uation of  environmental  isotope  data.  The  ap- 
proach enables  simulation  of  both  flow  and  tracer 
distribution  through  the  system  to  provide  esti- 
mates of  parameters  related  to  flow  dynamics. 
Environmental  tritium  data  collected  from  the  Ye- 
sildere  River  basin  (Turkey)  were  used  to  develop 
the  model.  The  results  of  the  simulation  indicated 
that  the  main  part  of  the  total  flow  in  the  river 
during  the  snowmelt  period  was  provided  through 
an  active  storage  groundwater-flow  component, 
while  the  direct  surface  runoff  component  was 
comparatively  small.  The  model  also  provided 
quantitative  estimates  of  groundwater-storage 
amounts  involved  in  overall  flow  dynamics  as  well 
as  in  temporal  variations  in  the  storage  volumes. 
The  calibrated  compartmental  model  could  be 
used  to  derive  the  transit-time  distribution  curves 
for  each  flow  component  and  for  the  system  as  a 
whole;  this  is  extremely  valuable  information  for 
any  hydrological  system  study.  (See  also  W89- 
03009)  (Shidler-PTT) 
W89-03017 


VEGETATION  AND  CLIMATES  OF  THE  LAST 
45,000  YEARS  IN  THE  VICINITY  OF  THE 
NEVADA  TEST  SITE,  SOUTH-CENTRAL 
NEVADA, 

W.  G.  Spaulding. 

Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1329,  1985.  83p,  25  fig,  25  tab 
132  ref. 

Descriptors:  'Paleoclimatology,  'Paleohydrology, 
•Data  collections,  'Vegetation,  'Climatic  data, 
'Nevada  Test  Site,  Fossils,  History,  Ice  Ages,  Gla- 
ciation.  Juniper  trees,  Deserts,  Desert  plants, 
Steppes,  Pine  trees,  Air  temperature,  Precipitation, 
Rainfall. 

Major  changes  in  the  climate  of  the  Nevada  Test 
Site  have  occurred  during  the  last  45,000  years. 
Reconstructions  of  past  vegetation  are  used  to 
infer  climatic  conditions  during  that  period. 
During  the  Wisconsin  glacial  age,  from  at  least 
45,000  years  ago  to  about  10,000  years  ago,  juniper 
(Juniperus  osteosperma)  woodland  was  widespread 
below  elevations  of  1,800  meters  on  the  desert 
lowlands.  Steppe  shrubs  were  common,  as  were 
shrubs  typical  of  the  drier  phases  of  current  wood- 
land. Late  Wisconsin  subalpine  conifer  woodland, 
typified  by  limber  pine  (Pinus  flexilis),  occurred  at 
elevations  above  about  1,800  meters  in  the  desert 
lowlands.  Plants  that  are  sensitive  to  moist  habitats, 
are  missing  or  are  very  rare  in  the  glacial-age 
macrofossil  record.  Climatic  conditions  at  about 
45,000  years  ago  at  the  Nevada  Test  Site  were 
similar  to  those  of  northern  Nevada  at  present. 
Summers  were  drier  and  colder,  and  winter  pre- 
cipitation may  have  exceeded  current  quantities  by 
20%.  By  about  30,000  years  ago,  annual  tempera- 
ture may  have  been  3  to  6  C  less  than  present 
values.  By  about  18,000  years  ago,  the  relative 
decrease  in  annual  temperature  is  inferred  to  have 
been  6  to  7  C.  Average  summer  temperatures  were 
7  to  8  C  cooler  than  those  of  the  present,  and 
winter  precipitation  exceeded  present  quantities  by 
as  much  as  70%.  There  was  a  relative  decrease  in 
summer  rainfall,  and  average  annual  precipitation 
probably  did  not  exceed  40%  of  current  quantities. 
Postglacial  warming  began  as  early  as  16,000  years 
ago,  and  average  annual  temperatures  probably 
approached  present  values  by  about  10,000  years 
ago.  Differences  exist  between  these  paleoclimatic 


reconstructions  and  those  that  indicate  a  'pluvial' 
rainfall  regime  during  the  late  Wisconsin.  Tem- 
peratures appear  to  have  been  lower  and  rainfall 
less  than  the  values  proposed  in  models  of  an 
equable  glaciopluvial.  Increased  atmospheric 
carbon  dioxide  within  the  next  500  years  probably 
will  result  in  a  2  to  3  C  increase  in  annual  tempera- 
ture and  intensified  rainfall  in  the  Nevada  Test  Site 
region.  Analogs  with  previous  glacial-interglacial 
cycles  indicate  that  this  'superinterglacial'  may  be 
no  more  than  a  relatively  brief  reversal  in  the 
protracted  trend  toward  the  next  ice  age.  Current 
models  indicate  that,  within  the  next  10,000  years, 
climatic  conditions  may  be  similar  to  those  of  the 
last  glacial  age.  (Author's  abstract) 
W89-03024 


MIGRATION  OF  ACIDIC  GROUNDWATER 
SEEPAGE  FROM  URANIUM-TAILINGS  IM- 
POUNDMENTS: 3.  SIMULATIONS  OF  THE 
CONCEPTUAL  MODEL  WITH  APPLICATION 
TO  SEEPAGE  AREA  A, 

Morwijk  Enterprises,  Vancouver  (British  Colum- 
bia). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03039 


MONITORING  BASELINE  SUSPENDED  SEDI- 
MENT IN  FORESTED  BASINS:  THE  EFFECTS 
OF  SAMPLING  ON  SUSPENDED  SEDIMENT 
RATING  CURVES, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-03053 


EXTENDED      PERIOD      SIMULATION      OF 
WATER  SYSTEMS  -  DIRECT  SOLUTION, 

Visvesvaraya     Regional     Coll.     of    Engineering, 
Nagpur  (India).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-03106 


PROBABILITY  AND  STOCHASTIC  MODEL- 
LING OF  WATER  QUALITY  PARAMETERS  IN 
THE  THAMES  RIVER, 

Ontario   Ministry   of  the  Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03135 


UTILITY  OF  SOLUBLE  REACTIVE  PHOS- 
PHORUS MEASUREMENTS  IN  GREAT 
LAKES  SURVEILLANCE  PROGRAMS:  A  SUM- 
MARY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-03180 


PROBABILITY   DISTRIBUTION   FOR   CRITI- 
CAL DO  LOCATION  IN  STREAMS, 

Wyoming  Water  Research  Center,  Laramie. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03292 


SPREX  HYDROGRAPHIC  DATA  REPORT, 
VOLUME  3  --  CHLOROPHYLL  AND  NUTRI- 
ENTS, 

Old  Dominion  Univ.  Research  Foundation,  Nor- 
folk, VA. 
For  primary  bibliographic  entry  see  Field  2L. 

W89-03323 


MODELLING       SEASONALLY       FREEZING 
GROUND  CONDITIONS, 

Bristol  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  2C. 

W89-03331 


8.  ENGINEERING  WORKS 
8A.  Structures 


CANAL  DESIGN  BY  AN  ARMOURING  PROC- 
ESS, 

Shaw  Mont  Newfoundland  Ltd.,  St.  John's. 
P.  C.  Helwig. 

IN:  Sediment  Transport  in  Gravel-Bed  Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  329-352 
9  fig,  2  tab,  Href. 

Descriptors:  'Channel  armoring,  'Canal  linings, 
♦Canal  design,  'Canal  construction,  'Erosion  con- 
trol, Design  flow,  Design  criteria,  Sediment  trans- 
port, Electric  power  production,  Fluvial  sedi- 
ments, Mathematical  studies,  Flow  velocity, 
Canada,  Hydroelectric  power,  Shear  stress. 

The  Hinds  Lake  Development  in  Newfoundland, 
Canada,  is  a  medium  head  hydroelectric  scheme 
(head  =  220  m)  having  an  installed  capacity  of  75 
MW.  It  was  completed  in  1980  at  a  cost  of  $80 
million  (Canadian).  The  Power  Canal  is  a  major 
feature  of  this  development.  It  is  a  hillside  canal 
lined  with  pit-run  glacial  till  and  relies  upon  self- 
armoring  to  resist  erosion.  By  relying  upon  an 
armoring  process  the  conventional  armor  zone  was 
not  needed,  thus  permitting  a  saving  of  about 
$500,000  (Canadian).  Subsequent  operating  experi- 
ence has  confirmed  that  this  design  approach  is 
reliable  and  cost-effective  when  sources  of  suitable 
materials  are  readily  available.  The  design  studies, 
construction  and  operating  experience  of  the  canal 
are  reviewed  and  a  design  approach  using  the 
results  of  recent  research  on  armoring  processes  is 
suggested.  (See  also  W89-02430)  (Author's  ab- 
stract) 
W89-02441 


RIVER  BED  SCOUR  AND  CONSTRUCTION 
OF  STONE  RIPRAP  PROTECTION, 

Northwest    Hydraulic    Consultants    Ltd.,    North 
Vancouver  (British  Columbia). 
V.  J.  Galay,  E.  K.  Yaremko,  and  M.  E.  Quazi. 
IN:   Sediment  Transport   in   Gravel-Bed   Rivers. 
John  Wiley  and  Sons,  New  York.  1987.  p  353-383, 
20  fig,  1  tab,  41  ref. 

Descriptors:  'Alluvial  channels,  'Channel  scour, 
'Channel  erosion,  'Sediment  erosion,  'Erosion 
control,  Design  criteria,  Fluvial  sediments,  Gravel, 
Sand,  River  beds,  Channel  improvement,  Levees, 
Bank  erosion,  Bank  protection,  Vortices. 

Scour,  in  rivers  and  canals,  is  generally  the  result 
of  secondary  currents  or  vortices  that  occur  in 
conjunction  with  river  features  such  as  bends,  im- 
pingements, constrictions,  confluences  and  local 
protrusions  (rock  outcrops,  artificial  spurs  and 
bridge  piers).  Examples  are  presented  from  various 
gravel-bed  rivers  indicating  the  magnitude  and 
extent  of  scour  holes  that  have  been  developed.  In 
some  cases,  scour  holes  have  not  refilled  during 
receding  high  flows  as  is  the  general  case  for  sand- 
bed  rivers.  Guidelines  are  presented  for  the  estima- 
tion of  scour  depth  for  design.  Typically,  stone 
riprap  armoring  is  used  as  a  means  of  protecting 
areas  against  extreme  scour,  but  too  frequently, 
construction  practices  are  not  adequate  to  ensure 
that  the  stone  armor  meets  design  specifications. 
Procedures  used  by  various  agencies  in  North 
America  to  monitor  riprap  construction  are  re- 
viewed and  examples  provided.  Design  guidelines 
are  then  presented  to  illustrate  field  monitoring 
procedures  for  riprap  construction.  (See  also  W89- 
02430)  (Author's  abstract) 
W 89-02442 


REVIEW  OF  THE  STATE  OF  THE  ART  FOR 
UNDERWATER  REPAIR  USING  ABRASION- 
RESISTANT  CONCRETE. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8F. 
W89-02781 
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ENGINEERING  WORKS— Field  8 
Hydraulics — Group  8B 


DYNAMIC  RESERVOIR  INTERACTION  WITH 
MONTICELLO  DAM, 

California  Univ.,  Richmond.  Earthquake  Engineer- 
ing Research  Center. 

R.  W.  Clough,  Y.  Ghanaat,  and  X.  F.  Qiu. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB88-179023. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  UCB/EERC-87/21,  December  1987. 
116p,  42  fig,  8  tab,  11  ref.  NSF  Grant  ECE- 
8512186. 

Descriptors:  'Earthquake  engineering,  'Reser- 
voirs,  *Monticello  Dam,  *Seismology,  'Structural 
behavior,  Hydraulic  structures,  Dams,  Hydrodyna- 
mics, Model  studies,  Model  studies,  Computer  pro- 
grams, Prediction. 

This  study  of  arch  dam-reservoir  interaction  is  an 
outgrowth  of  a  4-year  U.S. -China  cooperative  re- 
search project  on  'Interaction  Effects  in  the  Seis- 
mic Response  of  Arch  Dams.'  Inconsistent  com- 
parisons were  obtained  in  that  project  between 
measured  and  calculated  dynamic  reservoir  pres- 
sures induced  by  shaking  tests  of  arch  dams;  this 
study  was  planned  obtain  improved  understanding 
of  the  dynamic  interaction  mechanism.  Monticello 
Dam,  an  arch  dam  in  California  designed  by  the 
U.S.  Bureau  of  Reclamation,  was  chosen  as  the  test 
system,  and  the  research  involved  comparison  of 
hydrodynamic  pressures  measured  during  vibra- 
tion tests  with  results  predicted  analytically.  A 
major  question  for  this  study  was  the  significance 
of  compressibility  of  the  reservoir  water  with 
regard  to  the  interaction  forces  applied  to  the  dam 
by  the  reservoir,  so  analyses  were  done  both  in- 
cluding and  neglecting  compressibility.  Results  of 
the  study  showed  that  hydrodynamic  pressures 
measured  at  the  face  of  the  vibrating  dam  were  in 
reasonable  order-of-magnitude  agreement  with  an- 
alytical results.  Consideration  of  compressibility 
made  little  difference  in  this  comparison,  but  it  is 
recognized  that  the  vibration  frequencies  of  the 
dam  and  the  reservoir  differed  enough  that  interac- 
tion effects  would  not  be  great.  In  the  final  phase 
of  the  study,  the  response  of  Monticello  Dam  to  an 
earthquake  appropriate  to  that  location  was  calcu- 
lated by  two  computer  programs:  ADAP-II  which 
neglects  compressibility  and  EACD-3D  which  in- 
cludes it.  Comparison  of  the  results  shows  that 
reservoir  compressibility  had  little  effect  on  the 
calculated  stresses  in  the  dam  if  the  reservoir 
boundaries  are  rigid,  but  use  of  the  EACD-3D 
program  assuming  soft  reservoir  boundaries  led  to 
significant  decreases  of  seismic  stress.  (Author's 
abstract) 
W89-02848 


RESIDUAL  STRENGTH  OF  SAND  FROM  DAM 
FAILURES  IN  THE  CHILEAN  EARTHQUAKE 
OF  MARCH  3, 1985, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  8D. 
W89-02851 


DESIGN  OF  REINFORCED  GRASS  WATER- 
WAYS, 

H.  W.  M.  Hewlett,  L.  A.  Boorman,  and  M.  E. 

Bramley. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB88-181763. 

Price  codes:  A99  paper  copy:  A01  in  microfiche. 

Report  No.  116,  1987.  116p,  17  fig,  5  tab,  83  ref,  7 

append. 

Descriptors:  'Channels,  'Canals,  'Grassed  water- 
ways, 'Hydraulic  design,  Design  standards,  Chan- 
nels, Hydraulic  structures,  Geotechnology,  Vege- 
tation. 

This  report  is  a  guide  to  engineering  practice  in- 
tended for  use  by  practicing  civil  engineers.  It  sets 
out  a  procedure  for  the  planning,  design  and  man- 
agement of  steep  grassed  waterways,  together  with 
the  engineering  principles  and  considerations 
which  apply,  providing  a  framework  within  which 
a  site-specific  design  may  be  evolved.  The  report 
incorporates  the  results  of  the  full-scale  field  trials 
carried  out  in  the  UK  at  Jackhouse  Reservoir  in 
1986.  It  is  emphasized  that  the  planning  and  design 
of  a  grassed  waterway  requires  good  engineering 


judgement.  This  is  because  not  all  the  pertinent 
hydraulic,  geotechnical  and  botanical  processes 
can  be  described  analytically,  and  the  risk  of 
damage  is  higher  than  with  conventional  forms  of 
construction.  The  concept  of  grass  protection,  and 
its  enhancement  by  reinforcement  is  described 
along  with  potential  applications.  The  steps  in  the 
overall  planning  and  design  procedure  are  re- 
viewed either  as  a  guide  to  using  the  report  or 
simply  as  a  checklist  that  various  aspects  have  been 
considered.  Hydraulic  design,  geotechnical  consid- 
erations, botanical  considerations,  detailing  and 
specification,  and  inspection  and  maintenance  are 
also  covered.  (Lantz-PTT) 
W89-02859 


SOURIS  RIVER  BASIN  PROJECT,  SASKATCH- 
EWAN, CANADA  -  NORTH  DAKOTA,  U.S.A. 
GENERAL  PLAN  REPORT  AND  DRAFT  ENVI- 
RONMENTAL IMPACT  STATEMENT. 

Army  Engineer  District,  St.  Paul,  MN. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A189  263. 
Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 
Public  Review  Copy,  November  1987.  35 lp,  3  fig, 
6  tab,  10  append. 

Descriptors:  'Souris  River,  'Flood  control,  'Envi- 
ronmental impact  statement,  'Flood  protection, 
'North  Dakota,  'Saskatchewan,  Flood  plain  man- 
agement, International  agreements,  Dams,  Water 
control,  Water  supply. 

The  authorized  Souris  River  Basin  project  is  a 
flood  control  project  for  urban  and  rural  reaches 
of  the  Souris  River  in  North  Dakota.  The  project 
involves  flood  control  features  in  Canada  and  the 
United  States.  Features  in  Canada  include  flood 
storage  in  Alameda  and  Rafferty  reservoirs  in  Sas- 
katchewan, Canada,  and  the  operation  of  a  pro- 
posed Boundary  to  Rafferty  reservoir  diversion 
and  the  existing  Boundary  Dam  for  flood  control 
purposes  in  North  Dakota.  Features  in  the  United 
States  include  modification  of  the  gated  outlet 
structure  at  the  existing  Lake  Darling  Dam  for 
flood  control;  mitigation  to  U.S.  Fish  and  Wildlife 
Service  for  project-related  impacts;  compensation 
to  adversely  impacted  properties  in  reaches  im- 
pacted by  project  operation  in  North  Dakota  and 
Manitoba;  and  a  water  control  plan  to  release  flood 
storage  safely  downstream.  The  purchase  and  op- 
eration of  flood  storage  in  Saskatchewan  is  a  joint 
effort  between  Canada  and  the  United  States. 
When  construction  is  completed  in  1991,  the 
project  will  provide  water  supply  and  flood  con- 
trol benefits  to  the  Province  of  Saskatchewan, 
provide  100-year  flood  protection  for  the  city  of 
Minot,  North  Dakota,  and  significantly  reduce 
flood  damages  along  the  main  stem  of  the  Souris 
River  in  North  Dakota.  (Lantz-PTT) 
W89-02937 


HYDROLOGY,  GEOMORPHOLOGY,  AND 
DAM-BREAK  MODELING  OF  THE  JULY  15, 
1982,  LAWN  LAKE  DAM  AND  CASCADE  LAKE 
DAM  FAILURES,  LARIMER  COUNTY,  COLO- 
RADO, 

Geological  Survey,  Lakewood,  CO. 
R.  D.  Jarrett,  and  J.  E.  Costa. 
Available  from  Books  and  Open-File  Reports  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Professional  Paper  1369,  1986.  78p,  70  fig,  13  tab, 
33  ref,  2  plates  in  pocket. 

Descriptors:  'Dam  failure,  'Floods,  'Geomorpho- 
logy,  'Model  studies,  'Colorado,  Rocky  Moun- 
tains, Earth  dams,  Flood  peak,  Flood  damage, 
Computer  models,  Historic  floods,  Alluvial  fans, 
Sediment  discharge,  Debris,  Channel  erosion,  Sedi- 
mentation. 

At  approximately  0503  Mountain  Daylight  Time 
on  the  morning  of  July  15,  1982,  Lawn  Lake  dam, 
a  26-ft-high  earthen  dam  located  in  Rocky  Moun- 
tain National  Park,  Colorado,  failed.  The  dam  re- 
leased 674  acre-feet  of  water  and  an  estimated  peak 
discharge  of  18,000  cubic  feet  per  second  down  the 
Roaring  River  valley.  Three  people  were  killed 
and  damages  totaled  $31  million.  Floodwaters 
from  Lawn  Lake  dam  overtopped  a  second  dam, 
Cascade  Lake  dam,  located  6.7  miles  downstream, 


which  also  failed.  Cascade  Lake  dam,  a  17-ft-high 
concrete,  12.1  acre-foot  capacity  dam,  failed  by 
toppling  with  4.2  feet  of  water  flowing  over  its 
crest.  The  flood  continued  down  the  Fall  River 
into  the  town  of  Estes  Park,  which  received  exten- 
sive damage  from  the  overbank  flow.  This  report 
presents  the  setting,  a  summary  of  the  causes  of  the 
dam  failures,  the  hydrologic  data  and  geomorphic 
effects  of  the  flood.  A  dam-break  computer  model 
was  used  to  evaluate  the  model's  capabilities  on 
high-gradient  streams,  to  enhance  and  provide  sup- 
plemental hydrologic  information,  and  to  evaluate 
various  hypothetical  scenarios  of  dam-breach  de- 
velopment and  probable  impact  of  the  failure  of 
Cascade  Lake  dam.  Flood  peaks  were  2.1  to  30 
times  the  500-year  flood  for  selected  locations 
along  the  flood  path.  Geomorphic  and  sedimento- 
logic  evidence  suggest  that  it  probably  was  the 
largest  flood  in  these  basins,  at  least  since  the 
retreat  of  the  glaciers  several  thousands  of  years 
ago.  Geomorphic  effects  of  the  flood  resulting 
from  the  dam  failures  were  profound.  Channels 
were  widened  tens  of  feet  and  scoured  from  5  to  50 
feet  locally.  An  alluvial  fan  of  42.3  acres,  contain- 
ing 364,000  cubic  yards  of  material,  was  deposited 
at  the  mouth  of  the  Roaring  River.  Satisfactory 
results  were  obtained  from  the  dam-break  model, 
but  not  without  significant  difficulties  in  proper 
operation  of  the  model.  Peak  discharges  from  dam- 
break  modeling  reflect  water-only  discharges;  total 
discharge  may  have  been  considerably  higher  on 
the  Roaring  River  and  on  the  Fall  River  immedi- 
ately downstream  from  Cascade  Lake  dam  from 
sediment  and  debris.  Comparisons  were  made  for 
hypothetical  breach  widths  of  (1)  25  feet  and  (2) 
200  feet.  They  were  compared  with  model  results 
of  the  actual  breach  width  of  55  feet.  (Author's 
abstract) 
W89-03027 


UPRATING  THE  LAUFENBURG  SWISS/ 
GERMAN  POWER  STATION  WITH  TEN 
STRAFLO  UNITS, 

Electrowatt    Engineering    Services    Ltd.,    Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  8C. 

W89-03071 


VIBRATION     AND     LEAKAGE     OF     WEIR 
GATES, 

PRC  Engineering  International,  Englewood,  CO. 
For  primary  bibliographic  entry  see  Field  8C. 
W89-03073 


OCEAN  OUTFALL  SYSTEM  FOR  DENSE  AND 
BUOYANT  EFFLUENTS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-03108 


HYDROLOGIC  DESIGN  METHODOLOGIES 
FOR  PREFEASIBILITY  STUDIES  OF  SMALL- 
SCALE  HYDRO  AT  UNGAUGED  SITES, 

Acres  International  Ltd.,  Niagara  Falls,  NY. 
For  primary  bibliographic  entry  see  Field  7A. 
W89-03129 


TUNNEL  AND  RESERVOIR  PLAN  SOLUTION 
TO  CHICAGO'S  COMBINED  SEWER  OVER- 
FLOW, BASEMENT  FLOODING,  AND  POLLU- 
TION, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-03134 
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AIR  DEMAND  AND  CONDUIT  PRESSURES, 
STILLHOUSE  HOLLOW  DAM,  LAMPASAS 
RIVER,  TEXAS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

E.  D.  Hart. 

Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA.  22161  as  AD-A199358. 
Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 
Miscellaneous  Paper  HL-88-5,  August  1988.  Final 
Report.  28p,  1 1  fig,  4  tab,  3  plates,  5  ref. 

Descriptors:  *  Intakes,  'Spillways,  *Air  entrain- 
ment,  *Pipe  flow,  *Dams,  'Conduit  pressure, 
'Stillhouse  Hollow  Dam,  *Air  demand,  Lampasas 
River,  Texas,  Hydraulic  studies,  Roughness  coeffi- 
cient. 

Tests  were  conducted  to  provide  data  on  proto- 
type conduit  air  demand  during  high  water  dis- 
charges and  to  determine  conduit  losses  at  high 
Reynolds  numbers  (10  to  the  7th  power).  The 
latter  information  was  used  to  compute  the  conduit 
roughness  coefficient  f.  Recorded  data  included 
water  discharge,  individual  vent  air  demand,  pres- 
sures at  the  air  vent-water  conduit  interface,  and 
conduit  piezometric  pressures.  A  value  for  the 
roughness  coefficient  was  determined  from  the 
conduit  head  loss  data  and  compared  to  values 
determined  from  plaster  casts  of  the  conduit  wall. 
Some  air  vent  velocities  were  found  to  exceed  the 
recommended  values.  However,  no  damage  was 
noted  in  the  conduit  at  the  time  of  the  tests. 
Periodic  inspections  of  the  conduit  were  recom- 
mended, especially  following  extended  releases. 
(Author's  abstract) 
W89-02415 


BLOUNTSTOWN    REACH,    APALACHICOLA 
RIVER,  MOVABLE-BED  MODEL  STUDY, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
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JEFFERSON    BARRACKS    BRIDGE,    MOVA- 
BLE-BED MODEL  STUDY, 

For  primary  bibliographic  entry  see  Field  2J. 
W89-02417 


DESIGN   OF  REINFORCED  GRASS  WATER- 
WAYS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-02859 


DEFINITE  PROJECT  REPORT  FOR  SECTION 
14.  EMERGENCY  STREAMBANK  PROTEC- 
TION, SANGAMON  RIVER  SEWAGE  TREAT- 
MENT FACILITY,  RIVERTON,  ILLINOIS. 

Army  Engineer  District,  Rock  Island,  IL. 

For   primary   bibliographic   entry   see   Field   4D. 
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EXPERIMENTAL  STUDY  OF  FLOW  IN  SET- 
TLING TANKS, 

Windsor  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

J.  A.  McCorquodale,  A.  M.  Moursi,  and  I.  S. 
Sebakhy. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  114,  No.  5,  p  1160-1174,  October 
1988.  16  fig,  38  ref,  append. 

Descriptors:  'Settling  tanks,  *Flow  characteristics, 
•Wastewater  treatment,  'Model  studies,  'Turbu- 
lent flow,  Mathematical  models,  Horizontal  veloci- 
ty, Wastewater  facilities,  Kinetic  energy. 

The  behavior  of  flow  in  rectangular  settling  tanks 
has  been  studied  under  different  flow  conditions 
using  statistical  analysis  of  13  configurations.  The 
mean  and  root  mean  square  (rms)  velocities 
throughout  the  tank  have  been  measured  and  the 
main  features  of  the  flow  patterns,  for  example,  the 
size  of  eddies,  potential  core,  growth  of  the  bound- 
ary layer,  and  the  turbulence  distribution  within 
the  tank  have  been  studied.  The  energy  balance  is 
investigated  on  the  basis  of  the  mean  kinetic 
energy  and  the  turbulent  kinetic  energy.  The  rms 
of  the  horizontal  velocity  is  used  to  represent  the 
turbulence  in  the  tanks.  (Author's  abstract) 
W89-O3107 


USE  OF  REMOTE  GAUGING  TO  MEASURE 
SEWER  INVERT  ELEVATIONS  AND  HEAD 
LOSS, 

RJN    Environmental    Associates,    Inc.,    College 

Park,  MD. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-03280 
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DEVELOPMENTS  IN  THE  DESIGN  OF  BULB 
TURBINES, 

Ljubljana  Univ.  (Yugoslavia).  Faculty  of  Mechani- 
cal Engineering. 
F.  Schweiger,  and  J.  Gregori. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  9,  p   12-15,  September 
1988.  9  fig,  10  ref. 

Descriptors:  *Bulb  turbines,  'Turbines,  'Hydraulic 
turbines,  'Hydraulic  engineering,  Hydroelectric 
plants,  Powerplants. 

A  research  study  was  carried  out  on  bulb  turbines 
using  data  on  more  than  100  units  from  various 
manufacturers  and  other  sources,  aimed  at  provid- 
ing engineers  with  reliable  and  up-to-date  statisti- 
cal information.  This  work  covers  most  units  of 
this  type,  and  therefore  gives  an  overview  of  the 
present  trend  in  bulb  turbine  design,  although  vari- 
ous design  methods  have  been  used.  A  regression 
function  was  developed  that  yields  the  average 
value  of  the  hydraulic  and  geometric  parameters  of 
the  best  efficiency  points  pertaining  to  the  individ- 
ual units.  While  the  type  of  the  graph  is  complex,  it 
is  the  first  systematic  approach  to  linking  the  basic 
bulb  turbine  parameters.  (Sand-PTT) 
W89-03069 


CALCULATION  OF  PROTOTYPE  CAVITA- 
TION CHARACTERISTICS  IN  LARGE  BULB 
TURBINES, 

Fuji  Electric  Co.  Ltd.,  Kawasaki  (Japan).  Hydro 

Power  Div. 

T.  Kubota,  and  T.  Tsukamoto. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  9,  p   15-18,  September 

1988.  6  fig,  5  ref. 

Descriptors:  'Cavitation,  'Bulb  turbines,  'Tur- 
bines, 'Hydraulic  turbines,  'Hydraulic  engineer- 
ing, Hydroelectric  plants,  Powerplants,  Fluid  me- 
chanics. 

Large  bulb  turbines  have  a  large  vertical  span 
(diameter)  between  the  runner  top  (the  maximum 
elevation)  and  bottom  (the  minimum  elevation) 
compared  with  the  low  head  that  is  to  be  utilized. 
As  the  Froude  number  of  a  bulb  turbine  model  will 
not  be  the  same  as  that  of  the  prototype  in  most 
cases,  the  distribution  and  development  of  cavita- 
tion at  the  prototype  runner  will  differ  from  that 
observed  in  the  model;  cavitation  can  develop  all 
over  the  runner  (from  top  to  bottom)  in  the  model, 
but  in  the  prototype  the  cavitation  might  only 
develop  around  the  runner  top.  A  conversion 
method  of  the  cavitation  characteristics  from 
model  to  prototype  has  not  been  established  or 
stipulated  in  the  IEC  Code,  so  far.  The  pressure 
distributions  against  the  vertical  distance  of  a  pro- 
totype runner  was  estimated  by  using  a  three- 
dimensional  flow  analysis  and  the  cavitation  char- 
acteristics observed  in  model  tests.  Using  this  infor- 
mation, a  method  was  proposed  to  calculate  the 
cavitation  performance  of  the  prototype  from 
model  test  results.  (Author's  abstract) 
W89-03070 


UPRATING  THE  LAUFENBURG  SWISS/ 
GERMAN  POWER  STATION  WITH  TEN 
STRAFLO  UNITS, 

Electrowatt    Engineering    Services    Ltd.,    Zurich 

(Switzerland). 

H.  Miller,  J.  Vontobel,  and  K.  Holler. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  9,  p  20-24,  September 

1988.  5  fig. 

Descriptors:  'Bulb  turbines,  'Hydroelectric  plants, 
•Powerplants,     'Turbines,     'Hydraulic     turbines, 


Laufenberg    hydroelectric    station,    Switzerland, 
Germany. 

During  the  course  of  negotiations  for  extending  the 
operating  licence  of  the  80  year-old  Laufenburg 
powerplant  by  at  least  another  20  years,  the  possib- 
lity  of  issuing  a  new  license  for  a  further  80  years 
was  established  in  1984.  There  was  also  a  proviso 
in  the  new  license  that  the  design  flow  of  the 
powerplant  should  be  increased  40%.  The  analyses 
of  various  options  for  replacing  the  old  units  had 
shown  that  the  spacing  of  the  existing  machines 
should  be  retained  to  conserve  as  much  as  possible 
of  the  machine  house  structures  and  powerhouse 
building  and  that  turbines  with  a  design  flow  ca- 
pacity of  approximately  140  cu  m/s,  of  the  bulb  of 
Straflow  type,  could  be  installed  in  the  ten  existing 
openings.  Cost  estimates  for  the  various  options 
examined  were  compared  in  two  stages.  In  the  first 
stage,  four  alternatives  were  compared  from  the 
point  of  view  of  investment  costs  against  evaluated 
energy  production  of  view  of  investiment  costs 
against  evaluated  energy  production  during  and 
after  conversion.  The  basic  time  period  of  eight 
years  used  for  this  comparison  was  extened  in  the 
second  stage  to  40  years.  It  was  assumed  that  all 
the  existing  machines  would  need  to  be  replaced 
by  new  units  of  some  description.  Because  of  the 
considerable  differences  shown  by  the  initial 
presen  value  analysis,  this  comparison  was  limited 
to  the  two  most  favorable  alternatives  of  ten  Stra- 
flow units  or  one  large  bulb  turbine  +  seven 
Straflo  units.  The  installation  of  ten  Straflow  units 
has  proven  the  most  favorable  alternative  from 
both  the  operational  economy  and  enery  produc- 
tion points  of  view.  The  cost  stream  and  down- 
stream of  the  power  station  and  the  Straflow  tur- 
bine intakes  were  investigated  at  the  Test  Institute 
for  Hydraulic  Structures.  Hydrology  and  Glaciol- 
ogy  at  the  Swiss  Federal  Institute  of  Technology 
in  Zurich.  Optimization  tests  were  conducted  on  a 
1:14  scale  model  turbine.  As  a  result  an  overall 
annual  energy  production  gain  of  5  GWh  was 
established.  This  was  as  a  result  of:  hydraulic  con- 
tour optimiziation,  including  the  runner:  19  GWh; 
draft  tube  configuration:10  GWh:  modified  runner 
blade  opening:  3  GWh:  speed  modification:  3 
GWh.  (Sand-PTT) 
W89-03071 


VALVES  IN  RESERVOIR  OUTLETS, 

Lewin  Fryer  and  Partners,  Hampton  (England). 
J.  Lewin. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  9,  p  24-29,  September 
1988.  6  fig,  10  ref. 


Descriptors:    'Valves,    'Hydraulic    valves, 
draulic  engineering,  'Reservoirs,  Outlets. 


•Hy- 


Different  types  of  valves  that  are  used  in  reservoir 
outlets,  and  the  factors  influencing  their  selection 
were  examined.  The  trend  has  been  to  choose 
valves  which  are  relatively  simple  and  rugged  in 
design.  Valves  which  have  a  higher  discharge  ca- 
pacity, fewer  parts  and  components  which  are 
more  easily  available  have  been  favored.  In  view 
of  these  factors,  needle  valves  have  been  supplant- 
ed by  hollow  cone  valves  and  to  a  lesser  extent  by 
hollow  jet  valves,  butterfly  valves  have  replaced 
many  sphere  valves  because  of  their  cost  advan- 
tage, and  ring  follower  valves  and  slide  gates  are 
used  for  regulation  at  heads  where  pressure  reduc- 
ing valves  were  previously  employed.  (Author's 
abstract) 
W89-03072 


VIBRATION  AND  LEAKAGE  OF  WEIR 
GATES, 

PRC  Engineering  International,  Englewood,  CO. 

B.  T.  A.  Sagar,  and  I.  Suharyono. 

International  Water  Power  and  Dam  Construction 

IWPCDM,   Vol.  40,   No.  9,  p  29-30,   September 

1988. 

Descriptors:  'Dams,  'Weirs,  'Spillway  gates, 
'Hydraulic  engineering,  'Vibrations,  Maganti 
Dam,  'Indonesia,  Leakage. 
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The  spillway  of  the  Manganti  dam  on  the  Citanduy 
River  in  Indonesia  is  equipped  with  6  large  fixed- 
wheel  gates  of  the  2-tier  type.  Each  gate  has  10.5 
m  clearance  width  and  7.6  m  total  height.  When 
the  gates  were  tested  early  in  1984,  2  major  prob- 
lems were  reported:  the  gates  vibrated  so  severely 
that  a  footbridge  downstream  of  the  gates'  piers 
was  shaking,  and  there  was  excessive  leakage  from 
the  gates.  A  review  of  the  gate  designs  and  draw- 
ings revealed  several  factors  which  were  found  to 
contribute  to  the  vibration  and  leakage  problems. 
Prototype  studies  confirmed  that  for  gates  with  a 
downstream  skin  plate  of  45  degrees,  streamlined 
sloping  bottoms  ensure  positive  pressure  through- 
out the  gate  base.  The  45  degress  slop  would:  (1) 
eliminate  vibrations;  (2)  reduce  the  downpull  to 
almost  half  compared  to  a  flat  bottom;  and  (3) 
minimize  the  variation  of  downpull  forces  for  small 
gate  movements.  (Sand-PTT) 
W89-03073 


RUBBER    SEALS    FOR    STEEL    HYDRAULIC 
GATES, 

For   primary  bibliographic   entry   see   Field    8G. 
W89-03074 


EFFECTS  OF  HYDROELECTRIC  SCHEME  ON 
FLUVIAL  ECOSYSTEMS  WITHIN  THE  SPAN- 
ISH PYRENEES, 

Universidad  Politecnica  de  Madrid  (Spain).  Es- 
cuela  Tecnica  Superior  de  Ingenieros  de  Montes. 
For  primary  bibliographic  entry  see  Field  6G. 
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UPGRADING  HYDRO  TURBINES:  AN  OPER- 
ATING AUTHORITY'S  EXPERIENCE, 

Electricity  Corp.  of  New  Zealand,  Wellington. 
E.  J.  Dumbleton. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  10,  p  11-14,  October  1988. 
4  fig,  5  ref. 

Descriptors:  'Hydraulic  machinery,  'Hydroelec- 
tric plants,  'Turbines,  'Maintenance,  'Utilities, 
•Upgrading,  Refurbishment,  New  Zealand,  Eco- 
nomic  feasibility,   Model   testing,   Pressure  head. 

Since  1976,  the  Electricity  Corporation  of  New 
Zealand  has  upgraded,  or  is  in  the  process  of 
upgrading,  18  turbines,  using  a  variety  of  designers 
and  manufacturers  from  all  over  the  world.  This 
article  outlines  the  operating  authority's  approach 
to  uprating  and  refurbishing  hydro  plants.  Steps  in 
the  upgrade  process  include:  identifying  an  eco- 
nomic upgrade,  determining  the  possible  efficiency 
gain,  calculating  the  output,  specifying  the  up- 
grade, contractual  model  testing,  selecting  the 
manufacturer,  and  follow-up  with  efficiency  index 
testing  after  upgrading.  Five  examples  are  de- 
scribed according  to  output,  pressure  head,  turbine 
speed,  manufacturer,  and  age  before  upgrading. 
(Shidler-PTT) 
W89-03152 


NEW  LEBRING  SCHEME  REPLACES  THE 
OLDEST  PLANT  ON  THE  MUR, 

Suiselectra  Ingenieurunternehmung  A.G.,  Basel. 
P.  Bachofner. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  10,  p  15-18,  October  1988. 
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Descriptors:  'Hydraulic  machinery,  'Hydroelec- 
tric plants,  'Austria,  'Maintenance,  'Upgrading, 
Dams,  Dikes,  Hydraulic  models,  Environmental 
protection,  Economic  justification,  Human  popula- 
tion. 

The  new  Lebring  powerplant  was  constructed  to 
replace  the  first  run-of-river  low-head  powerplant 
on  the  river  Mur,  Austria,  built  at  the  beginning  of 
this  century.  The  original  powerplant,  its  modifica- 
tions, and  the  upgrading  studies  are  described.  The 
new  Lebring  plant  is  summarized  in  terms  of  its 
powerhouse,  barrage,  steel  structures,  electrome- 
chanical equipment,  hydraulic  model  tests,  dikes, 
and  environmental  protection  and  improvement. 
The  new  plant  is  the  largest  of  its  kind  on  this 
river,  and  energy  generation  has  been  increased 


significantly.  Replacing  the  old  scheme  with  a  new 
and  modern  low-head  run-of-river  plant  proved,  in 
this  case,  to  be  the  most  economical  solution.  This 
case  study  demonstrates  that  the  construction  of  a 
powerplant  in  a  densely-populated  area  such  as 
central  Europe  is  still  possible,  provided  that  eco- 
logically-beneficial solutions  can  be  found. 
(Shidler-PTT) 
W89-03153 


REHABILITATION  OF  THE  KURATAU  STA- 
TION IN  NEW  ZEALAND, 

Tonkin  and  Taylor  Ltd.,  Auckland  (New  Zea- 
land). 

J.  N.  Duder. 
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Descriptors:  'Hydraulic  machinery,  'Hydroelec- 
tric plants,  'New  Zealand,  'Maintenance,  'Refur- 
bishment, Canal  construction,  Canal  linings,  Leak- 
age, Earthquake  engineering. 

After  some  20  years  of  operation,  the  canal  for  the 

6  MW  Kuratau  hydropower  station,  North  Island, 
New  Zealand,  required  leakage-prevention  meas- 
ures and  improvement  of  earthquake  resistance.  A 
length  of  canal  was  relined  with  compacted  ash, 
and  the  conduit  forebay  area  was  lined  with  con- 
crete and  shotcrete.  Drainage  systems  were  pro- 
vided under  the  linings.  Other  rehabilitation  works 
included  the  shotcrete  repair  of  erosion  below  the 
spillway,  improving  the  canal-intake  gate  closure 
under  seismic  conditions,  adding  restraint  to  the 
penstock  supports  and  powerhouse  cladding,  and 
forming  diversion  banks  in  case  of  canal  or  pipe- 
conduit  burst  in  a  severe  earthquake.  (Author's 
abstract) 
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UPDATING  AND  REFURBISHING  HYDRO 
PLANTS  IN  INDIA, 

National  Hydroelectric  Power  Corp.  Ltd.,  New 

Delhi  (India). 

B.  R.  Oberoi,  and  B.  S.  K.  Naidu. 
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Descriptors:  'Hydraulic  machinery,  'Hydroelec- 
tric machinery,  'India,  'Maintenance,  'Refurbish- 
ment, Upgrading,  Regional  planning,  Project  plan- 
ning, Economic  aspects,  Environmental  effects, 
Costs,  International  agreements. 

A  national  survey  and  subsequent  review  of  110 
Indian  power  stations,  with  total  installed  capacity 
of  14,030  MW,  revealed  that  60  of  them  are  suita- 
ble for  refurbishing  and  uprating  with  substantial 
gains  in  energy  production.  This  article  presents  an 
outline  of  the  survey,  focusing  on  the  processing  of 
data  for  strategic  decisions,  and  the  formulation  of 
a  national  program  for  project  implementation 
within  a  time  frame  of  three  to  four  years.  The 
study  was  carried  out  by  a  national  committee 
which  took  into  account  the  identification  of  plants 
which  would  benefit  from  renovation,  expenditure, 
the  time  frame,  benefits  in  relation  to  costs,  the 
pattern  of  funding,  and  identification  of  an  imple- 
menting agency.  Before  a  national  program  for 
refurbishment  was  undertaken,  a  major  environ- 
mental analysis  was  conducted.  The  total  cost  of 
the  planned  renovation  and  uprating  work  is 
US$212.5  million.  Some  contracts  for  imported 
equipment  may  be  tied  to  international  economic 
cooperation  programs  from  countries  such  as  the 
USSR,  the  US,  Canada,  Japan,  the  UK,  and  the 
Federal  Republic  of  Germany.  (See  also  W89- 
03157)  (Shidler-PTT) 
W89-03155 


Descriptors:  'Hydraulic  machinery,  'Hydroelec- 
tric plants,  'Refurbishment,  'Maintenance,  Me- 
chanical equipment,  Electrical  equipment,  Project 
planning. 

Forty  years  is  generally  regarded  as  the  maximum 
economic  life  for  the  mechanical  and  electrical 
plant  and  equipment  in  hydro  stations,  with  the 
exception  of  electronic  equipment  which  may  only 
last  around  20  years.  As  civil  engineering  works 
have  an  economic  life  of  about  80  years,  it  is 
possible  to  double  the  life  of  a  station  by  rehabili- 
tating the  mechanical  and  electrical  plant  and 
equipment.  This  article  discusses  the  planning,  tur- 
bines, turbine-auxiliary  equipment,  generators,  ex- 
citation, control  equipment,  transformers,  switch- 
gear,  and  operation  and  maintenance  associated 
with  such  rehabilitation.  (Author's  abstract) 
W89-03156 


UPRATING  OF  FOUR  INDIAN  HYDRO 
PLANTS, 

Tata  Consulting  Engineers,  Bombay  (India). 
N.  R.  Santhanam,  and  V.  V.  Paranjpe. 
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Descriptors:  'Hydraulic  machinery,  'Hydroelec- 
tric plants,  'India,  'Maintenance,  'Upgrading,  Re- 
furbishment, Case  studies,  Project  planning,  Civil 
engineering,  Costs,  Economic  aspects,  Technolo- 
gy, Design  criteria. 

A  major  program  of  uprating  and  refurbishment  is 
under  way  in  India;  this  article  presents  data  relat- 
ing to  four  specific  renovation  and  uprating 
schemes-three  plants  operated  by  Tata  Electric 
Companies  in  Maharashtra  State,  western  India, 
and  one  owned  by  the  Punjab  State  Electricity 
Board  in  Himachal  Pradesh  in  the  north  of  the 
country.  This  article  discusses  the  approach  adopt- 
ed and  the  steps  which  were  implemented  at  these 
stations.  Refurbishment  of  such  old  hydroelectric 
plants  is  more  economical  than  a  complete  replace- 
ment of  the  units.  It  is  possible  to  achieve  an 
increase  in  output  of  about  25  percent  with  mini- 
mal modifications  to  the  civil  works,  and  negligible 
additional  cost.  Entire  projects  can  be  planned  in 
stages,  so  that  the  plant  outages  are  minimized,  and 
the  financial  burden  is  spread  over  a  period  of 
time;  phasing  of  the  work  depends  on  the  degree  of 
urgency  for  each  item.  In  refurbishing  old  units, 
the  latest  technological  developments  can  be  incor- 
porated in  the  design,  to  keep  abreast  of  modern 
practice.  The  systematic  refurbishment  of  hydro 
stations  allows  a  high  degree  of  reliability  to  be 
achieved,  and  stations  can  be  expected  to  give 
many  years  of  efficient  and  trouble-free  service. 
(See  also  W89-03155)  (Shidler-PTT) 
W89-03157 


EXTENDING  THE  OPERATING  LIFE  OF 
HYDRO  EQUIPMENT, 

Merz  and  McLellan,  Newcastle  upon  Tyne  (Eng- 
land). 
J.  Taylor. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  10,  p  28-30,  32-34,  Octo- 
ber 1988.  4  fig,  1  ref. 


8D.  Soil  Mechanics 


ASSESSMENT  OF  HYDROGEOLOGICAL  FEA- 
TURES USING  THE  TECHNIQUE  OF  TER- 
RAIN CLASSIFICATION, 

Hong    Kong   Public    Works   Dept.    Geotechnical 

Control  Office. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-02372 


INFLUENCE  OF  GROUND  WATER  ON  SOIL- 
STRUCTURE  INTERACTION, 

City  Univ.  of  New  York. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02850 


RESIDUAL  STRENGTH  OF  SAND  FROM  DAM 
FAILURES  IN  THE  CHILEAN  EARTHQUAKE 
OF  MARCH  3, 1985, 

California  Univ.,  Berkeley.  Coll.  of  Engineering. 

P.  De  Alba,  H.  B.  Seed,  E.  Retamal,  and  R.  B. 

Seed. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB88- 174321. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  UCB/EERC-87/1 1,  September  1987. 
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45p,  17  fig,  2  tab,  7  ref.  NSF  Grant  ECE-8411912. 

Descriptors:  *Soil  strenght,  *Dam  failure,  *Soil 
mechanics,  'Earthquake  engineering,  *Sand 
strenght,  'Chile,  Slope  stability,  Hydraulic  struc- 
tures, Dam  stability,  Dams,  La  Marquesa  Dam,  La 
Pal  ma  Dam. 

The  slope  failures  at  La  Marquesa  and  La  Palma 
Dams  in  the  Chilean  earthquake  of  March  3,  1985 
were  apparently  due  to  liquefaction  of  loose  sand 
layers  near  the  base  of  the  embankments.  The  dams 
were  low  structures  (4  to  10  m  high)  and  the 
horizontal  movements  were  substantial.  However 
the  configuration  of  the  embankments  after  the 
failures  suggests  that  the  liquefied  soil  retained  a 
small  but  significant  strength  after  liquefaction. 
Field  explorations  provided  a  basis  for  assessing 
the  characteristics  of  the  liquefied  sands  before  the 
earthquake  occurred  and  analyses  of  the  configura- 
tion of  the  slide  material  provided  a  basis  for 
evaluating  the  probable  ranges  of  residual 
strengths  for  the  liquefied  soils.  The  highest  values 
for  residual  strength  were  obtained  by  assuming 
the  driving  forces  to  be  the  initial  at-rest  earth 
pressure  of  the  core  and  the  development  of  small 
inertia  forces  produced  by  the  earthquake;  similar, 
but  generally  slightly  lower  values,  were  obtained 
considering  other  failure  surfaces  suggested  by  the 
surface  cracking  and  deformation  patterns.  For  the 
latter  analyses,  it  was  necessary  to  assume  a  uni- 
form residual  strength  along  the  failure  surface, 
resulting  in  upper-bound  strengths  for  these  sur- 
faces. The  two  cases  of  dam  failure  described  are 
of  special  interest  because  they  provide  examples 
of  the  performance  of  very  low  dams,  in  which 
static  stresses  are  quite  low,  under  strong  earth- 
quake conditions  and  they  also  provide  two  addi- 
tional case  studies  to  add  to  the  relatively  sparse 
record  of  case  studies  from  which  residual 
strengths  of  liquefied  soil  can  be  determined  based 
on  field  performance.  (Lantz-PTT) 
W89-02851 


BEHAVIOUR  OF  BURIED  SMALL  FLEXIBLE 
PIPES, 

McMaster   Univ.,   Hamilton   (Ontario).    Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
For   primary   bibliographic   entry   see   Field    8G. 
W89-03137 


8E.  Rock  Mechanics  and 
Geology 


HYDROGEOLOGICAL  PROBLEMS  OF  HARD 
ROCK  AREAS  OF  SOUTHERN  INDIA, 

Deutsche    Gesellschaft    fuer    Windenergie    e.V., 

Hamburg  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-02374 


GEOLOGICAL  STRUCTURE:  AN  IMPORTANT 
FACTOR  CONTROLLING  KARST  DEVELOP- 
MENT, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-02733 
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SULFATE  RESISTANCE  OF  MORTARS  MADE 
USING  PORTLAND  CEMENT  AND  BLENDS 
OF  PORTLAND  CEMENT  AND  POZZOLAN 
OR  SLAG, 

Army  Engineer   Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
G.  S.  Wong,  and  T.  Poole. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  AD-A199383. 
Price  codes:  A07  in  paper  copy;  AOI  in  microfiche. 
Technical  Report  SL-88-34,  August  1988.  Final 
Report.    142p,   53  fig,   11   tab,    15  ref,  4  append. 

Descriptors:  'Sulfates,  'Portland  cement,  'Mortar, 
Slag,  Pozzolans,  Materials  testing,  Cements. 


Mortar  bars  were  made  from  23  Type  I,  9  Type  II, 
2  Type  V,  15  Type  IP,  5  Type  IS,  and  blends  of 
Type  I  with  slag  and  with  various  pozzolans  in- 
cluding one  silica  fume.  The  bars  were  stored  in  a 
5%  sodium  sulfate  solution  and  monitored  for 
changes  in  length  and  in  resonant  frequency.  The 
length  changes  of  the  bars  indicated  that  silica 
fume  and  a  natural  pozzolan  showed  impressive 
improvement  of  the  blends  over  the  use  of  a  non- 
sulfate-resistant  cement  by  itself,  while  blends 
made  using  slag,  and  other  pozzolans  in  the 
amounts  studied,  in  some  cases  showed  only  slight- 
ly improved  resistance  and  in  other  cases  no  im- 
provements. (Author's  abstract) 
W89-02714 


REVIEW  OF  THE  STATE  OF  THE  ART  FOR 
UNDERWATER  REPAIR  USING  ABRASION- 
RESISTANT  CONCRETE. 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
REMR-CS-19,  September  1988.  Final  Report.  39p, 
3  fig,  8  ref. 

Descriptors:  'Concrete,  'Maintenance,  'Concrete 
technology,  'Hydraulic  structures,  Materials  test- 
ing, Underwater,  Polymers,  Concrete  mixes. 

Concrete  hydraulic  structures  that  are  subjected  to 
severe  abrasion  require  periodic  inspection,  evalua- 
tion, and  repair.  Not  only  are  these  procedures 
costly  and  sometimes  disruptive,  but  repeated  re- 
pairs also  make  guaranteeing  the  integrity  of  the 
underlying  layers  difficult.  This  review  was  con- 
ducted, on  an  international  level,  to  identify  new 
techniques  and  potential  areas  of  research  that 
might  lead  to  more  abrasion-resistant  materials  and 
more  effective  repair  methods  and  that  would 
avoid  the  high  cost  and  disruptions  associated  with 
dewatering.  Topics  of  study  in  this  review  include: 
(a)  underwater  inspection;  (b)  concrete  mixtures; 
(c)  underwater  placement  of  concrete;  (d)  under- 
water compaction  of  concrete;  (e)  polymer  con- 
cretes and  coatings;  (0  surface  preparation;  and 
(g)support  vehicles.  (Author's  abstract) 
W89-02781 


LOAD-SHARING  LININGS:  A  NEW  DESIGN 
CONCEPT  FOR  LARGE  DIAMETER  PEN- 
STOCKS, 

Electricite  de  France,  Paris.  Service  de  la  Produc- 
tion Hydraulique. 
P.  Bonnet,  and  M.  Lino. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  10,  p  40-42,  44-45,  Octo- 
ber 1988.  6  fig. 

Descriptors:  'Hydraulic  structures,  'Penstocks, 
•Linings,  'Load  distribution,  'Mathematical 
models,  France,  Reinforced  concrete,  Finite  ele- 
ment method. 

A  new  design  concept  for  large-diameter  rein- 
forced-concrete  penstocks  has  been  developed  in 
France,  which  can  offer  cost  savings  of  up  to  15 
percent  compared  with  traditional  designs.  The 
technique  consists  of  giving  the  metal  sheet  of  a 
continuous  internal  lining  a  mechanical  function, 
equivalent  to  that  of  conventional  rebars;  it  is  thus 
known  as  a  load-sharing  lining.  A  calculation  tech- 
nique, based  on  a  three-dimensional  finite-element 
parametric  model,  is  used  in  the  design  process. 
The  model  is  described  here,  as  well  as  two  appli- 
cations of  the  new  technique,  one  at  a  refurbish- 
ment scheme  and  another  at  a  new  installation. 
(Author's  abstract) 
W89-03158 


GEOMEMBRANE    LINER    REDUCES    LEAK- 
AGE IN  UNDERGROUND  RESERVOIR, 

Cincinnati  Water  Works,  OH. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-03281 
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SEDIMEOT    TRANSPORT    IN    GRAVEL-BED 
RIVERS. 

Queen  Mary  Coll.,  London  (England). 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02430 


RUBBER    SEALS    FOR    STEEL   HYDRAULIC 
GATES, 

G.  Schmausser,  and  G.  Hartl. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  9,  p  34-36,  September 
1988.  6  fig,  2  tab,  7  ref. 

Descriptors:  'Hydraulic  gates,  'Hydraulic  equip- 
ment, 'Rubber  seals,  Strength,  Friction. 

High  quality  types  of  rubber  which  are  particularly 
resistant  to  aging  have  been  used  for  gate  seals. 
These  include  natural  rubber,  styrene-butadiene 
compounds  of  varying  hardness,  and  chloroprene 
compounds,  e.g.  neoprene.  Chloroprene  com- 
pounds are  used  particularly  where  the  seal  is 
subjected  to  high  ozone  levels  and  harsh  weather 
conditions.  These  materials  must  meet  the  interna- 
tional specifications  for  the  following  physical 
properties:  high  tensile  strength;  high  tear  resist- 
ance; good  resistance  to  abrasion;  low  water  ab- 
sorption; and  resistance  to  aging.  Results  are  pre- 
sented for  the  testing  of  friction  behavior,  force/ 
deflection  behavior,  and  abrasion  characteristics  of 
various  seal  materials  with  polytetrafluoroethylene 
(PTFE)  cladding.  From  the  results  it  is  possible  to 
calculate  the  necessary  seal  construction  and  thick- 
ness of  the  PTFE  cladding  for  the  various  load 
conditions  by  taking  into  account  the  total  oper- 
ational movement  (the  amount  of  movement  and 
frequency  of  use).  At  the  same  time,  an  approxi- 
mate life  expectancy  of  a  particular  seal  can  be 
predicted  in  terms  of  meters  (total  operational 
movement).  (Sand-PTT) 
W89-03074 


BEHAVIOUR  OF  BURIED  SMALL  FLEXIBLE 
PIPES, 

McMaster   Univ.,   Hamilton  (Ontario).   Dept.  of 
Civil  Engineering  and  Engineering  Mechanics. 
A.  Ghobarah,  and  W.  K.  Tso. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  3,  p  486-489,  June  1988.  5  fig,  4  ref. 

Descriptors:  'Drainage  systems,  'Plastic  pipes, 
'Soil  composition,  Materials  testing,  Soil  mechan- 
ic, Flexible  drain  pipes. 

An  analytical  and  experimental  investigation  was 
conducted  to  study  the  behavior  of  buried  small 
diameter  flexible  plastic  drain  pipes  when  subject- 
ed to  surface  wheel  loads.  Tests  were  conducted 
on  drain  pipes  buried  under  sand  and  also  typical 
agriculture  soil  samples  from  Southern  Ontario.  In 
addition  to  soil  types,  the  effect  of  soil  compaction 
on  the  stresses  and  deformation  of  the  pipe  was 
evaluated.  The  modulus  of  soil  reaction  is  highly 
dependent  on  the  degree  of  compaction  of  the  soil 
adjacent  to  the  pipe.  By  using  compacted  sand 
around  the  pipe,  the  modulus  of  soil  reaction  can 
be  increased  significantly,  thereby  reducing  the 
deformation  of  the  pipe.  Using  the  appropriate 
value  of  the  modulus  of  soil  reaction,  it  is  shown 
that  theoretical  predictions  of  pipe  deformation 
correlate  well  with  test  measurements.  (Author's 
abstract) 
W89-03137 
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MONITORING    THE    NATION'S    WATERS--A 

NEW  PERSPECTIVE, 

Environmental    Protection    Agency,   Washington, 

DC.  Office  of  Toxic  Substances. 

For  primary  bibliographic  entry  see  Field  5A. 
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MANPOWER,  GRANTS  AND  FACILITIES— Field  9 


Grants,  Contracts,  and  Research  Act  Allotments— Group  9D 


LIMNOLOGICAL    AND    FISHERY    STUDIES 
ON  LAKE  SHARPE,  A  MAIN-STEM  MISSOU- 
RI RIVER  RESERVOIR,  1964-1975, 
Fish  and  Wildlife  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02423 


RELATIVE  ABUNDANCE  AND  DISTRIBU- 
TION OF  YOUNG-OF-THE-YEAR  FISHES 
AND  MINNOWS  IN  LAKE  SHARPE,  SOUTH 
DAKOTA, 

Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02426 


BIOLOGY    OF    THE    WALLEYE    IN    LAKE 
SHARPE,  SOUTH  DAKOTA,  1964-1975, 
Fish  and  Wildlife  Service,  Pierre,  SD.  North  Cen- 
tral Reservoir  Investigations. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02427 


BIOLOGY  OF  THE  YELLOW  PERCH  IN  LAKE 
SHARPE,  SOUTH  DAKOTA,  1964-1975, 

Fish  and  Wildlife  Service,  Pierre,  SD  North  Cen- 
tral Reservoir  Investigations. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-02428 


CASE  STUDY  OF  MINIMUM  STREAMFLOW 
FOR  FISHERY  HABITAT  IN  THE  YAMPA 
RIVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-02460 


INTERSTITIAL  WATER  QUALITY  OF  LAKE 
TROUT  SPAWNING  HABITAT, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03172 


ACCOUNTING  FOR  EFFORT  WHEN  COM- 
PARING TROPICAL  FISHERIES  IN  LAKES, 
RIVER-FLOODPLAINS,  AND  LAGOONS, 

Illinois  Natural  History  Survey,  Champaign. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03269 


APPLICABILITY  OF  FISH  YIELD  INDICES  IN 
FRESHWATER  AND  MARINE  ECOSYSTEMS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03270 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 


9C.  Research  Facilities 


program,  (2)  local  or  areal  hydrologic  investiga- 
tions, and  (3)  statewide  or  regional  studies.  These 
projects  are  funded  through  cooperative  joint- 
funding  agreements  with  State  and  local  agencies, 
transfer  of  funds  from  other  Federal  agencies,  and 
direct  Federal  funds.  The  data  and  the  results  of 
the  investigations  are  published  or  released  by 
either  the  U.S.  Geological  collection  programs  and 
local  or  areal  hydrologic  investigations  in  Missouri 
for  fiscal  year  1987  and  provides  a  list  of  selected 
water-resources  references  for  Missouri.  (USGS) 
W89-02470 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MISSOURI, 
FISCAL  YEAR  1987. 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  88-99,  May 

1988,  66p,  8  fig,  2  tab,  5  ref.  Compiled  by  B.  J. 

Smith  and  K.  L.  Jenkins. 

Descriptors:  'Missouri,  *Hydrologic  data,  Data 
collections,  Networks,  Technology  transfer,  Infor- 
mation exchange. 

Water  resources  activities  of  the  U.S.  Geological 
Survey  in  Missouri  consist  of  collecting  hydrologic 
data  and  making  interpretive  studies.  Hydrologic 
studies  in  Missouri  are  made  through  three  basic 
types  of  projects:  (1)  hydrologic  data-collection 
programs,  (2)  local  or  areal  hydrologic  investiga- 
tions, and  (3)  statewide  or  regional  studies.  These 
projects  are  funded  through  cooperative  joint- 
funding  agreements  with  State  and  local  agencies, 
transfer  of  funds  from  other  Federal  agencies,  and 
direct  Federal  funds.  The  data  and  the  results  of 
the  investigations  are  published  or  released  by 
either  the  U.S.  Geological  Survey  or  by  cooperat- 
ing agencies.  This  report  describes  the  hydrologic 
data-collection  programs  and  local  or  areal  hydro- 
logic  investigations  in  Missouri  for  fiscal  year  1987 
and  provides  a  list  of  selected  water  resources 
references  for  Missouri.  (USGS) 
W89-02567 


WATER  RESOURCES  INVESTIGATIONS  IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  1987- 
1988, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

F.  Quinones,  B.  H.  Balthrop,  and  E.  G.  Baker. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-322,  1988. 
66p,  3  tab. 

Descriptors:  'Groundwater,  'Surface  water, 
•Water  quality,  'Hydrologic  data,  'Tennessee, 
Data  collections,  Suspended  sediments,  Water  use, 
Flood  frequency,  Information  exchange. 

This  report  contains  a  summation  of  44  projects 
which  were  active  in  the  Tennessee  District  during 
1987  or  1988.  Given  in  each  summary  is  the  name 
of  the  project  chief,  the  objective  of  the  project, 
the  progress  or  results  of  the  study  to  data,  and  the 
name  of  the  cooperator.  (USGS) 
W89-02570 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  MISSOURI, 
FISCAL  YEAR  1987, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

B.  J.  Smith,  and  K.  L.  Jenkins. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  88-99,  1988. 

66p,  8  fig,  1  tab,  121  ref. 

Descriptors:  'Data  collections,  'Water  resources 
data,  'Missouri,  'Hydrologic  data,  'Networks, 
Monitoring. 

Water  resources  activities  of  the  U.S.  Geological 
Survey  in  Missouri  consist  of  collecting  hydrologic 
data  and  making  interpretive  studies.  Hydrologic 
studies  in  Missouri  are  made  through  three  basic 
types  of  projects:  (1)  hydrologic  data-collection 


WATER  RESOURCES  ACTIVITIES  OF  THE  U. 
S.  GEOLOGICAL  SURVEY  IN  TEXAS  -  FISCAL 
YEAR  1987, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

A.  A.  Mitchell. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  88-100,  1988. 

92p,  2  fig,  1  tab. 

Descriptors:  'Texas,  'Groundwater,  'Surface 
water,  'Water  quality,  'Hydrologic  data,  'Data 
collections,  Information  exchange. 

This  report  describes  the  activities  of  the  Water 
Resources  Division  in  Texas  for  fiscal  year  1987. 
The  project  number,  cooperating  agencies,  project 
chief,  period  of  project,  location,  problem,  objec- 
tive, approach,  progress,  plans,  reports  in  prepara- 


tion, and  reports  published  are  given  for  each 
project  in  the  Texas  District.  The  report  also  in- 
cludes a  list  of  reports  published  or  approved  for 
publication  in  fiscal  year  1987,  and  a  plate  showing 
the  locations  of  the  Subdistrict  areas  and  active 
surface-water  stations  in  Texas.  (USGS) 
W89-02574 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(NEW  YORK  WATER  RESOURCES  INSTI- 
TUTE), 

New  York  State  Water  Resources  Research  Inst., 
Ithaca. 
K.  S.  Porter. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88  214119/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Program  Report  G1242,  February  1988.  13p, 
2  fig. 

Descriptors:  'New  York,  'Water  Research  Insti- 
tute, 'Research  projects,  'Information  transfer, 
Toxic  chemicals,  Sediments,  Data  management, 
Microorganisms,  Partitioning,  Niagara  River,  Buf- 
falo River. 

New  York  State  is  confronted  with  a  serious  prob- 
lem of  sediments  in  the  State's  surface  waters.  The 
goals  of  the  current  program  are  to  assess  the 
continuing  discharge  of  toxic  chemicals  to  one  of 
the  most  impacted  river  systems  in  New  York 
State,  the  Niagara  River  System.  Two  research 
project  synopses  are  presented:  (a)  Modelling  and 
Data  Management  for  Controlling  Toxic  Chemi- 
cals in  the  Niagara  River  Basin;  and  (b)  Role  of 
Microorganisms  in  Partitioning  of  Toxic  Metal 
Pollutants  in  Sediment.  Significant  Information 
Transfer  activities  are  also  listed.  (USGS) 
W89-02471 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(COLORADO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Colorado  State  Univ.,   Fort  Collins.   Water  Re- 
sources Research  Inst. 
N.  A.  Evans. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-180427/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Program  Report  G1214,  Annual  Report  No. 
23,  August  1987.  35p.  Contract  No.  14-08-0001- 
G1214.  Project  No.  USGS  Gl 214-01. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'Colorado,  Con- 
junctive use,  Groundwater  management,  Water 
law,  Augmentation  plans,  Groundwater  recharge, 
Geochemistry,  Recharge  wells,  Irrigation  efficien- 
cy, Water  transfer,  Conjunctive  use,  Hydrologic 
models,  Economic  evaluation,  Groundwater,  Nu- 
clear magnetic  resonance,  Specific  yield,  Reservoir 
operation,  Channel  scour,  Synthetic  flows,  Crane 
habitat,  Groundwater  pollution,  Computer  models, 
Finite  method,  Water  reuse. 

The  Institute's  Federal  FY  1986  Program  consisted 
of  six  research  projects  focused  on  the  following 
Colorado  problems:  (1)  Conjunctive  Surface- 
Groundwater  Management  -  Augmentation,  Ex- 
changes and  Substitute  Supply;  (2)  Geochemical 
Assessment  of  Aquifer  Recharge  Effects  in  the 
Southwest  Denver  Basin;  (3)  Incentives  for  Im- 
proving Irrigation  Efficiency  in  the  South  Platte 
Basin:  Hydrologic  and  Economic  Impacts:  (4)  Spe- 
cific Yield  of  Denver  Basin  Aquifer  from  Nuclear 
Magnetic  Resonance;  (5)  Alternatives  for  Meeting 
Crane  Habitat  Requirements;  and  (6)  Reuse  of 
Treated  Wastewater  by  Groundwater  Recharge. 
The  Institute  provided  supplemental  funding  for 
the  following  projects:  (1)  Hydrologic  Effect  of 
Gravel  Quarry  Operations;  (2)  Evapotranspiration 
by  Phreatophytes  in  the  Closed  Basin,  San  Luis 
Valley;  (3)  Examinations  of  Management  Options 
for  the  South  Platte  River  Basin;  (4)  Groundwater 
Faunas  as  Indicators  of  Groundwater  Quality  in 
the  South  Platte  River  System;  and  a  Chemigation- 


197 


Field  9— MANPOWER,  GRANTS  AND  FACILITIES 


Group  9D— Grants,  Contracts,  and  Research  Act  Allotments 


■ 

? 
I 

I 


Valve  Testing  Program.  The  appropriation  also 
helped  provide  an  effective  Institute  technology 
transfer  program,  fully  integrated  with  its  water 
research  and  development  program.  This  includes: 
newsletter;  three  publications  series;  a  'library  list' 
of  new  water  resources  research  reports  and  publi- 
cations Project  AWARE,  designed  to  keep  State 
and  Federal  agency  personnel  aware  of  proposed 
research;  public  water  policy  education  (programs 
including  slide  presentations);  and  workshops,  sem- 
inars, and  small  group  consultations  involving  po- 
tential users  of  research  products.  The  Colorado 
Legislature  reaffirmed  its  support  for  water  re- 
search by  extending  the  Institute's  status  as  the 
designated  water  research  management  center  in 
Colorado  for  ten  years.  (USGS) 
W89-02477 


FISCAL  YEAR  1986  PROGRAM  REPORT  (WY- 
OMING  WATER  RESEARCH  CENTER), 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 
H.  L.  Bergman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-175963/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Program  Report  G 1262-01,  July  1987.  45p  4 
tab,  2  fig.  Project  No.  USGS  G 1262-01.  Contract 
No.  14-08-O0O1-G1262. 

Descriptors:  *Water  Research  Institute,  *Research, 
•Information  transfer,  'Training,  'Wyoming, 
Water  quality,  Organic  contaminant,  Groundwat- 
er, Surface  water,  Sediment,  Eutrophication, 
Recreation,  Economic  benefits,  Natural  recharge, 
Stream  discharge,  Effluent  streams,  Crop  yield, 
Water  use,  Crop  production,  Evapotranspiration, 
Water  use  efficiency. 

Four  research  projects  were  funded  under  the  FY 
1986  program  which  included:  (1)  a  field  study  on 
the  movement  of  organic  contaminants  through 
groundwater  to  surface  streams  created  by  a 
wood-treating  facility  and  an  oil  refinery's  NPDES 
discharge  indicated  that  oily  seeps  or  surface  dis- 
charges can  occur  into  the  surface  stream  and 
adversely  affect  the  biological  activity  in  the 
stream.  Use  of  EPA  ambient  toxicity  tests  were 
found  to  be  sensitive  enough  to  detect  migration  of 
contaminated  surface  or  groundwater  into  surface 
streams;  (2)  a  recreational  based  valuation  method 
was  developed  and  tested  to  estimate  the  effects  of 
change  in  water  quality  due  to  eutrophication  of  a 
reservoir  on  recreational  benefits  and  uses.  The 
method  used  sampled  recreationalists  on  direct  and 
indirect  contact  at  the  reservoir  site  with  a  follow- 
up  questionnaire.  The  data  indicated  a  change  in 
some  users  recreational  activities  due  to  eutroph- 
ication; (3)  a  field  study  is  being  conducted  to 
investigate  stream-aquifer  interaction  phenomena 
in  fracture  permeable  Paleozoic  rock  outcrops. 
Using  streamflow  discharge  measurements  above 
and  below  the  fracture  permeable  rock  outcrop 
areas  along  with  well  level  measurements,  quantifi- 
cation of  recharge  due  to  streamflow  during  the 
entire  year  has  shown  that  the  groundwater  system 
is  being  recharged  directly  from  the  stream  at 
different  rates  during  different  times  of  the  year; 
and  (4)  a  study  was  undertaken  to  investigate  the 
applicability  of  crop  yield-water  use  models  on 
crops  (winter  wheat)  grown  in  high  altitude  loca- 
tions (Wyoming).  The  FAO  yield-water  use  model 
by  Doorenbos  and  Kassam  was  found  to  predict 
actual  yield  of  winter  wheat  as  a  function  of  maxi- 
mum yield,  a  crop  response  factor  and  the  evapo- 
transpiration ration  with  fairly  good  reliability  con- 
sidering that  agronomic  and  soil  unknowns  were 
not  present  in  the  prediction.  Information  transfer 
was  done  principally  through  a  symposium  pro- 
ceedings on  Wyoming  water  problems,  extension 
activities,  mailings  on  available  publications, 
through  a  newsletter,  and  participation  at  several 
meetings  held  by  groups  in  the  State  of  Wyoming 
or  water  issues.  (Bergman-WY  U,  WWRC) 
W89-02479 


B.  Kahn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-235742/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Program  Report  G1416-01,  May  1988.  42p 
Contract  No.  14-08-0001-G1416.  Project  No 
USGSG1416-01. 

Descriptors:  *Water  Research  Institute,  'Research 
projects,  'Research,  'Information  transfer,  'Train- 
ing, 'Georgia. 

The  FY  1987  program  included  the  following  re- 
search projects:  (1)  Temporal  and  Spatial  Vari- 
ations in  the  Radon  Content  of  Groundwater  in  the 
Vicinity  of  the  Elberton  Batholith  of  Northeastern 
Georgia,  by  J.  E.  Noakes,  J.  D.  Spaulding,  D.  B. 
Wenner  and  G.  C.  Simones.  Radon  measurements 
in  water  from  50  wells  of  varying  depths  showed 
higher  levels  near  the  southwest  and  northwest 
edges  of  the  main  outcrop  granite  than  in  the 
adjacent  metamorphic  terrains.  The  elevated  levels 
are  attributed  to  uranium-enriched  pegmatites  just 
below  the  surface.  (2)  Field  Methods  for  Estimat- 
ing Drought  Streamflow  Reduction  due  to  Pump- 
ing from  Nearby  Wells,  by  P.  J.  Smith  and  J.  F. 
Dowd.  Four  techniques  -  use  of  seepometers,  mini- 
piezometers,  temperature  probes,  and  streamflow 
correlations  -  were  tested  at  three  field  locations 
and  in  the  laboratory.  None  of  the  procedures  was 
sufficiently  sensitive  for  the  field  measurements.  (3) 
The  Value  of  Forecasting  in  Reservoir  Operation, 
by  A.  P.  Georgakakos.  Statistical  streamflow 
models  were  coupled  with  the  extended  linear 
quadratic  Gaussian  control  method  in  simulation 
experiments  for  the  Savannah  River  system,  the 
High  Aswan  dam,  and  the  Equatorial  lake  system. 
Improvements  are  predicted  for  energy  output, 
enhancing  the  water  supply  and  mitigating  drought 
repercussions  by  use  of  this  procedure.  (4)  In  Situ 
Biological  Treatment  of  Contaminated  Ground- 
water, by  F.  M.  Saunders.  Permeameters  were 
constructed  and  tested  in  this  first  year  of  a  2-year 
project  to  test  in  situ  biological  treatment  of  con- 
taminated groundwater  on  a  laboratory  scale.  Soil 
contaminated  with  2-4  dichlorophenol  serves  at  the 
biological  reactor  and  will  be  exposed  to  various 
oxidants  and  nutrient  levels.  (5)  Geophysical  Meth- 
ods for  Groundwater  Location  in  Crystalline  Rock 
of  the  Georgia  Piedmont,  by  D.  J.  Spariosu. 
Ground  resistivity  measurements  and  electro-mag- 
netic methods  were  tested  at  three  locations  for 
finding  water-filled  fractures.  Certain  of  the  tech- 
niques appeared  to  benefit  significantly  the  pro- 
specting process.  (Kahn-GA  Institute  of  Technolo- 
gy) 
W89-02553 


FISCAL  YEAR  1987  REPORT  (GEORGIA 
WATER  RESOURCES  RESEARCH  INSTI- 
TUTE), 

Georgia  Inst,  of  Tech.,  Atlanta.  Water  Resources 
Center. 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(NORTH  CAROLINA  WATER  RESOURCES 
RESEARCH  INSTITUTE). 

North  Carolina  Water  Resources  Research  Inst., 
Raleigh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-235759/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Program  Report  G 1440-01,  May  1988.  23p. 
Contract  No.  14-08-0001 -G 1440. 

Descriptors:  'Water  Research  Institute,  'Research, 
'Information  transfer,  'Training,  'North  Carolina. 

The  major  thrust  of  the  Water  Resources  Research 
Institute  during  the  1987  program  year  involved 
activities  related  to  its  research  and  technology 
transfer  program.  Surface  and  groundwater  quality 
and  watershed  protection  problems  are  the  top 
priority  issues  in  the  state.  Research  projects 
funded  by  the  Institute  to  address  these  problems 
and  issues  included:  the  problem  of  developing 
better  technology  to  document  the  specific  sources 
of  nitrogen  in  surface  water  experiencing  nuisance 
blue-green  algal  growth  (02);  the  role  of  wetlands 
in  removing  nutrients  from  streams  receiving 
wastewater  discharges  (03);  the  development  and 
testing  of  a  simulation  model  that  can  be  used  to 
analyze  the  performance  of  stormwater  infiltration 
ponds  in  the  coastal  area  (04);  and  the  development 
and  implementation  of  the  Institute  information 
materials,  response  to  requests  for  information,  de- 
velopment of  conferences,  workshops  and  semi- 
nars, publication  of  conference  proceedings,  and 


the  review  and   publication  of  research  reports 
(Lambert-UNC,  WRRI) 

W89-02554 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(MASSACHUSETTS  WATER  RESOURCES  RE- 
SEARCH CENTER), 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 
P.  J.  Godfrey. 

Available  from  the  National  Technical  Information 
Services,  Springfield,  VA  22161  as  PB88-223515/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Annual  Report  No.  G 1231,  September  1987 
60p.  Contract  No.  1 4-08-000 1-G 1231.  Project  No 
USGSG1231-01. 

Descriptors:  'Water  Research  Institute,  'Massa- 
chusetts, 'Research  projects,  'Education,  Train- 
ing, 'Information  transfer,  Research  priorities. 

The  FY86  WRRC  program  focused  on  state  and 
regional  research  priorities:  acid  deposition  im- 
pacts and  drinking  water  quality.  WRIP  support 
was  supplemented  by  the  Mass.  Div.  of  Fisheries 
and  Wildlife,  the  Executive  Office  of  Environmen- 
tal Affairs,  and  the  University  of  Massachusetts. 
Four  WRIP  projects  were  completed:  Studies  of 
natural  mitigation  of  acid  deposition  via  sulfate 
reduction  in  lakes,  the  effect  of  ozone  and  acid 
deposition  on  tree  seedlings,  corrosion  impacts  on 
water  quality,  and  creation  of  potentially  hazard- 
ous chlorinated  organics  by  drinking  water  treat- 
ment. The  state  Cooperative  Aquatic  Research 
Program  funded  5  projects:  Phase  3  of  the  Acid 
Rain  Monitoring  Project  monitored  by  800  water 
bodies  quarterly  and  will  continue  its  ten-year  pro- 
gram. The  role  of  acid  deposition  in  enhancing 
lake  sediments  microogranisms  which  may  in- 
crease heavy  metal  methylation  is  under  continu- 
ing investigation,  as  is  control  of  aluminum  mobili- 
ty in  watersheds  and  the  effects  of  acid  deposition 
on  salamander  communities.  An  Aquatic  Toxicol- 
ogy Program  addressed  research,  training,  and  in- 
formation transfer  for  the  Massachusetts  Division 
of  Fisheries  and  Wildlife.  Other  information  trans- 
fer included  a  monthly  water  resources  center 
newsletter,  a  quarterly  Acid  Rain  Monitoring 
Project  newsletter,  and  acid  rain  reports  to  the 
media  and  general  public.  (Cole-MA  Univ.) 
W89-02587 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(VIRGIN  ISLANDS  WATER  RESOURCES  RE- 
SEARCH CENTER), 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 
Resources  Research  Center. 
D.  S.  Padda. 

Available  from  the  National  Technical  Information 
Services,  Springfield,  VA  22161  as  PB88-223508/ 
AS.  Price  codes  A03  in  paper  copy;  A01  in  micro- 
fiche. Program  Report,  August  1987.  25p,  append. 

Descriptors:  'U.S.  Virgin  Islands,  'Research, 
•Education,  'Water  Research  Institute,  Training, 
Information  transfer,  Projects. 

The  maintenance  of  cistern  water  quality  is  out- 
lined in  the  project  'Maintenance  of  Cistern  Water 
Quality  and  Quantity  in  the  United  States  Virgin 
Islands.'  The  pathways  through  which  cisterns 
become  contaminated  were  determined  and  meth- 
ods to  reduce  contamination  were  proposed.  The 
quality  of  groundwater  which  may  be  safely  ex- 
tracted from  the  Kingshill  aquifer  in  St.  Croix  is 
discussed  in  the  project  'Subsurface  Geology  of 
the  St.  Croix  Carbonate  Rock  System:  Phase  II.'  In 
its  effort  to  disseminate  information  on  the  various 
activities,  the  Water  Center  prepared  a  video  tape 
on  hydrology  based  on  Information  Bulletin 
Number  2,  'A  General  Overview  of  Hydrology 
and  the  Analysis  of  Rainfall  Data.'  Two  seminars 
were  conducted  on  'Introduction  to  Environmen- 
tal Microbiology.'  In  the  area  of  training  and  de- 
velopment, three  students  were  hired  to  assist  with 
the  project  'Maintenance  of  Cistern  Water  Quality 
and  Quantity  in  the  United  States  Virgin  Islands.' 
A  fourth  student  was  hired  to  assist  in  the  general 
activities  of  the  center.  (USGS) 
W89-02588 
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HYDROLOGY  AND  HYDROLOGISTS, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-02727 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


DESALINATION  OF  WATER.  CITATIONS 
FROM  THE  COMPENDEX  ENGINEERING  IN- 
FORMATION, INC.  DATABASE  (DEC  83  -  SEP 

87). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  3A. 
W89-02782 


DREDGING:  TECHNOLOGY  AND  ENVIRON- 
MENTAL ASPECTS.  CITATIONS  FROM  THE 
LIFE    SCIENCES    COLLECTION    DATABASE 

(JAN  78  -  AUG  87). 

National  Technical  Information  Service,  Spring- 
field, VA. 
For  primary  bibliographic  entry  see  Field  2J. 

W89-02783 


ACID  PRECIPITATION.  CITATIONS  FROM 
THE  COMPENDEX  ENGINEERING  INFOR- 
MATION INC.  DATABASE  (SEPT  84  -  AUG  86). 

National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02784 


ACID  PRECIPITATION.  CITATIONS  FROM 
THE  COMPENDEX  ENGINEERING  INFOR- 
MATION INC.  DATABASE  (SEPT  86  -  AUG  87). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-02785 


WASTEWATER  TREATMENT:  OZONATION 
PROCESSES  AND  EQUIPMENT.  CITATIONS 
FROM  THE  SELECTED  WATER  RESOURCES 
ABSTRACTS  DATABASE  (JAN  77  -  AUG  87). 
National  Technical  Information  Service,  Spring- 
field, VA. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-02786 

IOC.  Secondary  Publication 
And  Distribution 


SELECTED  LITERATURE  ON  WATER  RE- 
SOURCES INVESTIGATIONS  IN  NEW 
JERSEY  BY  THE  U.S.  GEOLOGICAL  SURVEY, 
THROUGH  1986, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

F.  L.  Schaefer. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-767,  1987. 

45p,  1  fig. 

Descriptors:  'Bibliographies,  *Maps,  'Publica- 
tions, *New  Jersey,  Water  resources,  Hydrology, 
Literature,  Reports,  Water  quality,  Surface  water, 
Groundwater,  Floods,  Drought,  Geology,  Water 
supply.  Computer  models,  Land  use,  Aquifers, 
Rivers,  Sediments. 

Because  of  the  importance  and  complexity  of  the 
water  resources  of  New  Jersey  today,  there  is  a 


need  for  a  current  bibliography  to  serve  as  a  basis 
for  future,  water  resources  studies.  This  report  lists 
about  400  book  reports,  map  reports,  and  articles 
that  deal  with  the  water  resources  of  New  Jersey 
published  through  1986.  The  publications  are 
grouped  under  three  major  headings:  (1)  publica- 
tions of  the  U.S.  Geological  Survey;  (2)  publica- 
tions of  State  agencies  prepared  by  or  in  coopera- 
tion with  the  U.S.  Geological  Survey;  and  (3) 
other  publications,  such  as  technical  journals  pre- 
pared by  or  co-authored  by  U.S.  Geological 
Survey  personnel.  Most  of  the  publications  are 
available  for  inspection  at  the  West  Trenton  office 
of  the  U.S.  Geological  Survey  and  at  large  public 
and  university  libraries.  Ordering  information  is 
given  for  those  publications  that  are  for  sale. 
(USGS) 
W89-02466 


WATER  RESOURCES  PUBLICATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY,  FOR  TEN- 
NESSEE, 1906-1987, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

E.  G.  Baker,  and  R.  C.  Massingill. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-552,  1988. 

Descriptors:  'Tennessee,  'Bibliographies,  'Litera- 
ture, 'Publications,  Hydrologic  data  collections, 
Data  collections,  Surface  water,  Groundwater, 
Floods,  Low  flow,  Water  quality. 

A  bibliography  of  publications  has  been  compiled 
of  the  water  resources  investigations  published  by 
the  U.S.  Geological  Survey,  Water  Resources  Di- 
vision, in  Tennessee.  The  bibliography  includes  an 
alphabetical  listing  by  author,  as  well  as  listings  by 
general  and  specific  areas  in  Tennessee.  The  publi- 
cations are  classified  also  by  discipline  and  type  of 
report:  open-file  reports,  water  supply  papers, 
water  resources  investigations,  professional  papers, 
circulars,  hydrologic  investigations  atlases,  miscel- 
laneous investigations  maps,  journal  and  symposi- 
um articles,  water  resources  bulletin  articles,  and 
water  resources  data  reports.  (USGS) 
W89-02467 


PROCEEDINGS,  SEVENTEENTH  MISSISSIP- 
PI WATER  RESOURCES  CONFERENCE,  25-26 
MARCH,  1987,  JACKSON,  MISSISSIPPI. 

Mississippi  State  Univ.,  Mississippi  State.  Water 

Resources  Research  Inst. 

For  primary  bibliographic  entry  see  Field  6B. 

W89-02476 


BIBLIOGRAPHY  OF  U.S.  GEOLOGICAL 
SURVEY  REPORTS  ON  THE  WATER  RE- 
SOURCES OF  FLORIDA,  1886-1984, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  Claiborne,  T.  D.  Wilson,  and  N.  D.  Hoy. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  85-424,  1987. 
172p,  1  fig. 

Descriptors:  'Bibliographies,  'U.S.  Geological 
Survey,  'Florida,  'Water  resources  reports,  Hy- 
drologic data. 


Preparation  Of  Reviews — Group  10F 

RECENT  ADVANCES  IN  MAGNETIC  PROC- 
ESSES, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-02961 


The  U.S.  Geological  Survey  has  released  a  listing 
of  its  report  on  water  resources  in  Florida  for  the 
period  1886-1984.  Most  of  the  reports  contained  in 
the  listing  were  prepared  by  the  U.S.  Geological 
Survey  in  cooperation  with  numerous  public  agen- 
cies in  Florida.  The  compilation  has  a  full  biblio- 
graphic list  of  reports  arranged  alphabetically  by 
senior  author.  In  addition,  the  reports  are  indexed 
by  geographic  areas  and  by  subject.  (USGS) 
W89-02527 


EMISSIONS  AND  CONTROL  OF  OFFENSIVE 
ODOR  IN  WASTEWATER  TREATMENT 
PLANTS, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-02962 

10D.  Specialized  Information 
Center  Services 


DEVELOPMENT,  MANAGEMENT,  AND 
ANALYSIS  OF  A  LONG-TERM  ECOLOGICAL 
RESEARCH  INFORMATION  BASE:  EXAMPLE 
FOR  MARINE  MACROBENTHOS, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
W.  K.  Michener,  R.  J.  Feller,  and  D.  G.  Edwards. 
IN:  New  Approaches  to  Monitoring  Aquatic  Eco- 
systems. American  Society  for  Testing  and  Materi- 
als, Philadelphia,  PA.  1987.  p  173-188,  3  fig,  3  tab, 
11  ref.  National  Science  Foundation  Grant  BSR- 
8012165. 

Descriptors:  'Information  systems,  'Data  storage 
and  retrieval,  'Monitoring,  'Water  quality,  'Data 
collection,  'Ecosystems,  Management  planning, 
Statistical  analysis,  Temporal  variation,  Long-term 
Ecological  Research  Program,  Design  criteria,  Re- 
search support. 

As  one  of  eleven  Long-Term  Ecological  Research 
Program  sites  in  the  nation  (designated  by  the 
National  Science  Foundation),  the  Belle  W. 
Baruch  Institute  for  Marine  Biology  and  Coastal 
Research  has  developed  a  flexible  system  for  the 
management  and  analysis  of  ecological  data.  The 
Baruch  Data  Management  System  (BDMS)  con- 
tains over  four  years  of  data  collected  from  ecolog- 
ical research  on  coastal  and  estuarine  habitats.  Im- 
portant design  features  of  information  bases  for 
long-term  monitoring  are  described.  Since  tempo- 
ral variability  is  an  inherent  part  of  ecological  data 
sets,  it  is  important  to  delineate  those  periods  when 
sampling  must  be  intensified  and  periods  when 
sampling  can  be  decreased  without  compromising 
documentation  of  the  processes  under  question. 
Examples  of  analyses  of  temporal  variability  for 
one  of  the  biological  data  sets  (macrobenthos)  are 
presented,  and  a  case  is  made  for  the  importance  of 
long-term  monitoring  effects  to  the  generations  of 
process-related  experiments.  (See  also  W89-02317) 
(Author's  abstract) 
W89-02329 


NOAA  SATELLITE-DERIVED  SNOW  COVER 
DATA  BASE:  PAST,  PRESENT,  AND  FUTURE, 

National  Environmental  Satellite,  Data,  and  Infor- 
mation Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2C. 
W 89-026 17 


10F.  Preparation  Of  Reviews 


NITRATES  AND  PESTICIDES  IN  GROUND 
WATER:  AN  ANALYSIS  OF  A  COMPUTER- 
BASED  LITERATURE  SEARCH, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-02666 
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ACCLIMATIZATION 

Role  of  Protozoa  in  Microbial  Acclimation  for 
Mineralization  of  Organic  Chemicals  in  Sewage, 
W89-03283  5D 

ACCLIMITIZATION 

Physiological  Evidence  of  Acclimation  to  Acid/ 

Aluminum  Stress  in  Adult  Brook  Trout  (Salve- 

linus  fontinalis):  II.  Blood  Parameters  by  Cannu- 

lation, 

W89-03238  5C 

ACID  MINE  DRAINAGE 

Hydrogeologic    and    Geochemical    Aspects   of 
Contaminant  Transport  at  the  Falls  City,  Texas 
UMTRA  Site, 
W89-02362  5B 

Effects  of  Acid  Mine  Drainage  on  Groundwater 
Quality  at  the  Leviathan  Sulfur  Mine,  Alpine 
County,  California, 
W89-02363  5C 

ACID  MINE  WATER 

Migration  of  Acidic  Groundwater  Seepage  from 
Uranium-Tailings  Impoundments:  2.  Geochemi- 
cal Behavior  of  Radionuclides  in  Groundwater, 
W89-03038  5B 

Migration  of  Acidic  Groundwater  Seepage  from 
Uranium-Tailings  Impoundments:  3.  Simulations 
of  the  Conceptual  Model  with  Application  to 
Seepage  Area  A, 
W89-03039  5B 

ACID  RAIN 

Effects  of  Atmospheric  Pollutants  on  Forests, 
Wetlands  and  Agricultural  Ecosystems. 
W89-02304  5B 

Consequences  of  Cloud  Water  Deposition  on 

Vegetation  at  High  Elevation, 

W89-02305  5B 


Air  Pollution  and  Soil  Acidification, 
W89-02306 


5B 


Discussion  of  the  Changes  in  Soil  Acidity  Due 
to  Natural  Processes  and  Acid  Deposition, 
W89-02307  5B 

Soil  Acidification  and  Metal  Solubility  in  For- 
ests of  Southern  Sweden, 
W89-02308  5B 

Differences  in  Aluminum  Mobilization  in  Spodo- 
sols  in  New  Hampshire  (USA)  and  in  the  Neth- 
erlands as  a  Result  of  Acid  Deposition, 
W89-02309  5B 

Limits  on  Cation  Leaching  of  Weakly  Podzo- 
lized  Forest  Soils:  An  Empirical  Evaluation, 
W89-02310  5B 

Natural    and    Anthropogenic    Acidification    of 

Peatlands,  -  ■ 

W89-02311  5B 

Responses  to  Acidic  Deposition  in  Ombotrophic 

Mires  in  the  U.K., 

W89-02314  5B 

Stratigraphic  Record  of  Atmospheric  Loading 
of  Metals  at  the  Ombrotrophic  Big  Heath  Bog, 
Mt.  Desert  Island,  Maine,  U.S.A., 
W89-02315  5B 

Proton  Cycling  in  Bogs:  Geographical  Variation 

in  Northeastern  North  America, 

W89-02316  5B 

Comparison  of  Lake  Sediments  and  Ombrotro- 
phic Peat  Deposits  as  Long-Term  Monitors  of 
Atmospheric  Pollution, 
W89-02321  5  A 

Modeling   the   Response  of  Lake-Aquifer  Sys- 
tems to  Acid  Precipitation, 
W89-02341  5C 


National  Surface  Water  Survey,  Western  Lake 
Survey  (Phase  I  -  Synoptic  Chemistry)  Quality 
Assurance  Plan, 
W89-02413  2H 

External  Quality-Assurance  Results  for  the  Na- 
tional Atmospheric  Deposition  Program  and  Na- 
tional Trends  Network  During  1986, 
W89-02463  7C 

Directory  of  Precipitation  Monitoring  Sites,  Na- 
tional   Atmospheric    Deposition    Program/Na- 
tional Trends  Network  (NADP/NTN). 
W89-02480  7A 

Results  of  Intercomparison  Studies  for  the  Meas- 
urements of  pH  and  Specific  Conductance  at 
National  Atmospheric  Deposition  Program/Na- 
tional Trends  Network  Monitoring  Sites,  Octo- 
ber 1981-October  1985, 
W89-02485  5A 

Evaluation  of  Rain  Chemistry  Data  for  the  John 
F.  Kennedy  Space  Center,  Florida  and  the  Uni- 
versity of  Central  Florida,  Orlando,  Florida, 
W89-02708  4C 


Acidification  of  Freshwaters, 

W89-02774 


5B 


Acid   Precipitation.   Citations  from  the  COM- 
PENDEX  Engineering  Information  Inc.  Data- 
base (Sept  84  -  Aug  86). 
W89-02784  5B 

Acid  Precipitation.   Citations  from  the  COM- 
PENDEX  Engineering  Information  Inc.  Data- 
base (Sept  86  -  Aug  87). 
W89-02785  5B 

Acid    Precipitation    Literature    Review     1986: 
Emission,  Transport,  Transformation  and  Depo- 
sition of  Acidic  Trace  Species, 
W89-02822  5B 

Review  of  Papers  Published  in  1985  about  Emis- 
sion, Transport,  Transformation  and  Deposition 
of  Atmospheric  Trace  Constituents  of  Impor- 
tance for  Acid  Deposition, 
W89-02827  5B 

Summary  of  Maryland  Stream  pH  and  Alkalini- 
ty Data:  Analysis  of  Its  Application  to  Assessing 
the  Impacts  of  Acidic  Deposition, 
W89-02840  5C 

Fiscal  Year  1985  Summary  Report  of  NOAA 
Meteorology  Division  Support  to  the  Environ- 
mental Protection  Agency. 
W89-02857  5B 

Studies    of   the    Mechanisms    and    Rates    with 
which  Nitrogen  Species  are  Incorporated  into 
Cloud  Water  and  Precipitation, 
W89-02862  5B 

Survey    of  Sensitivity   of  Southern    California 

Lakes  to  Acid  Deposition, 

W89-02864  5C 

National    Acid    Precipitation    Assessment    Pro- 
gram: Annual  Report,  1986. 
W89-02873  5B 

NAPAP  Operating  Research  Plan:    1986-1988. 
W89-02876  5B 

Development  and  Field  Use  of  a  Snow  Collec- 
tor for  Acid  Precipitation  Studies, 
W89-02945  5B 

Rocky  Mountain  Acid   Deposition  Model   As- 
sessment: Evaluation  of  Mesoscale  Acid  Deposi- 
tion Models  for  Use  in  Complex  Terrain, 
W89-02969  5B 


Acid    Precipitation    in    North    America:  1985 

Annual    and    Seasonal    Data    Summaries  from 
Acid  Deposition  System  Data  Base, 

W89-02997  5B 

Effects  of  Ozone  and  Acid  Rain  on  White  Pine 
(Pinus  strobus)  Seedlings  Grown  in  Five  Soils: 

II.  Mycorrhizal  Infection, 

W89-03057  5C 

Effects  of  Ozone  and  Acid  Rain  on  White  Pine 
(Pinus  strobus)  Seedlings  Grown  in  Five  Soils: 

III.  Nutrient  Relations, 

W89-03058  5C 

Sensitivity  of  Meander  Lake  to  Acid  Deposition, 
W89-03110  5C 

Fate  of  Added  Alkalinity  During  Neutralization 

of  Acid  Lake, 

W89-03111  5G 

Reversibility  of  Acidification  Shown  by  Whole- 
Catchment  Experiments, 
W89-03120  5B 

Contaminated  Aquifers  are  a  Forgotten  Compo- 
nent of  the  Global  N20  Budget, 
W89-03121  5B 

Recent  Acidification  of  a  Large  Scottish  Loch 
Located  Partly  within  a  National  Nature  Re- 
serve and  Site  of  Special  Scientific  Interest, 
W89-03125  5C 

Effects  of  Simulated  Acid  Rain  on  Sugar  Maple 

Seedling  Root  Growth, 

W89-03300  5C 

ACID  RAIN  EFFECTS 

Thermodynamic  Calculations  with  Special  Ref- 
erence to  the  Aqueous  Aluminum  System, 
W89-02641  2K 

Transport,    Bioaccumulation,    and    Toxicity   of 
Metals  and  Metalloids  in  Microorganisms  under 
Environmental  Stress, 
W89-02652  5B 


Western  Lake  Survey,  Phase  I.  Data  Base. 
W 89-02946 
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Critique   of  Models   for   Freshwater   and    Soil 

Acidification, 

W89-02967  5B 

Aquatic    Macrophytes    in    Adirondack    (New 
York)  Lakes:  Patterns  of  Species  Composition  in 
Relation  to  Environment, 
W89-03056  5C 

Atmospheric,  Geological,  Marine,  and  Anthro- 
pogenic Effects  on  Groundwater  Quality  in  Fin- 
land, 
W89-03076  5B 

Effect  of  pH  on  Speciation  and  Toxicity  of 
Aluminum  to  Rainbow  Trout  (Salmo  gairdneri), 
W89-03213  5C 

Effects  of  Liming  on  the  Distribution  of  Cadmi- 
um  in   Water,   Sediment,   and   Organisms  in  a 
Swedish  Lake, 
W89-03224  5B 

Long-Term  Sublethal  Acid  Exposure  in  Rain- 
bow Trout  (Salmo  gairdneri)  in  Soft  Water: 
Effects  on  Ion  Exchanges  and  Blood  Chemistry, 
W89-03226  5C 

Scaled  Chrysophytes  (Chrysophyceae)  as  Indi- 
cators of  pH  in  Sudbury,  Ontario,  Lakes, 

W89-03227  5A 

Effects  of  Aluminum  and  Low  pH  on  Net  Ion 
Fluxes  and   Ion  Balance   in   the   Brook  Trout 
(Salvelinus  fontinalis), 
W89-03235  5C 
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Blood  Gases,  Acid-Base  Status,  Ions,  and  Hema- 
tology in  Adult  Brook  Trout  (Salvelinus  fontina- 
lis)  Under  Acid/ Aluminum  Exposure, 
W89-03236  5C 

Physiological  Evidence  of  Acclimation  to  Acid/ 
Aluminum  Stress  in  Adult  Brook  Trout  (Salve- 
linus fontinalis):  I.  Blood  Composition  and  Net 
Sodium  Fluxes, 
W89-03237  5C 

Physiological  Evidence  of  Acclimation  to  Acid/ 
Aluminum  Stress  in  Adult  Brook  Trout  (Salve- 
linus fontinalis):  II.  Blood  Parameters  by  Cannu- 
lation, 
W89-03238  5C 

Sodium  Transport  in  the  Brook  Trout,  Salve- 
linus fontinalis:  Effects  of  Prolonged  Low  pH 
Exposure  in  the  Presence  and  Absence  of  Alu- 
minum, 
W89-03239  5C 

Effects  of  Low  pH  and  Aluminum  on  Ventila- 
tion in  the  Brook  Trout  (Salvelinus  fontinalis), 
W89-03240  5C 

Effect  of  Long-Term  Exposure  to  Acid,  Alumi- 
num, and  Low  Calcium  on  Adult  Brook  Trout 
(Salvelinus  fontinalis):  I.  Survival,  Growth,  Fe- 
cundity, and  Progeny  Survival, 
W89-03241  5C 

Effect  of  Long-Term  Exposure  to  Acid,  Alumi- 
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W89-02680  5G 

W89-02681  2F 

W89-02682  2L 

W89-02683  2L 

W89-02684  2L 

W89-02685  2L 

W89-02686  2L 

W89-02687  2L 

W89-02688  2L 

W89-02689  2L 

W89-02690  2L 

W89-02691  2L 

W89-02692  2L 

W89-02693  2L 

W89-02694  2L 

W89-02695  2L 

W89-02696  2L 

W89-02697  2L 

W89-02698  2L 

W89-02699  2L 

W89-02700  2L 

W89-O2701  7B 

W89-02702  5B 

W89-02703  2E 

W89-02704  5D 

W89-02705  7C 


W89-02706  5D 

W89-02707  5G 

W89-02708  4C 

W89-02709  2H 

W89-02710  2H 

W89-02711  5D 

W  89-027 12  2J 

W  89-027 13  2E 

W89-02714  8F 

W89-02715  6G 

W89-02716  4A 

W89-02717  2A 

W89-02718  2  A 

W89-02719  2E 

W89-02720  2F 

W89-02721  5G 

W89-02722  2C 

W89-02723  2J 

W89-02724  2A 

W89-02725  2A 

W89-02726  2A 

W89-02727  2A 

W89-02728  2F 

W89-02729  2F 

W89-02730  2K 

W89-02731  2K 

W89-02732  2K 

W89-02733  2F 

W89-02734  2F 

W89-02735  2A 

W89-02736  2F 

W89-02737  2F 

W89-02738  2J 

W89-02739  2F 

W89-02740  2J 

W89-02741  2F 

W89-02742  2F 

W89-02743  4A 

W  89-02744  4  A 

W89-02745  6F 

W  89-02746  4A 

W89-02747  6E 

W89-02748  6F 

W89-02749  6F 

W89-02750  6F 

W89-02751  4A 

W89-02752  6E 

W89-02753  6F 

W89-02754  6F 

W89-02755  6F 

W89-02756  6B 

W89-02757  2E 

W89-02758  6E 

W89-02759  7B 

W89-02760  7B 

W89-02761  7B 

W89-02762  7B 

W89-02763  2L 

W89-02764  2L 

W89-02765  7B 

W89-02766  2L 

W89-02767  2L 

W89-02768  7B 

W89-02769  7B 

W89-02770  2L 

W89-02771  7B 

W89-02772  2L 

W89-02773  5C 

W89-02774  5B 

W89-02775  2H 

W89-02776  5C 

W89-02777  7B 

W89-02778  5G 

W89-02779  2J 

W89-02780  2J 

W89-02781  8F 

W89-02782  3A 

W89-02783  2J 

W89-02784  5B 

W89-02785  5B 

W89-02786  5D 

W89-02787  2B 

W89-02788  5B 

W89-02789  5F 


W  89-02790  5F 

W  89-02791  5G 

W89-02792  5F 

W89-02793  5F 

W89-02794  5F 

W89-02795  5F 

W89-02796  5F 

W89-02797  5F 

W89-02798  5F 

W89-02799  5F 

W89-02800  5D 

W89-02801  5G 

W89-02802  5D 

W89-02803  5D 

W89-02804  5D 

W89-02805  5D 

W89-02806  5D 

W89-02807  5D 

W  89-02808  5D 

W89-02809  5D 

W  89-028 10  5D 

W89-02811  5D 

W89-02812  5D 

W89-02813  5D 

W89-02814  5D 

W89-02815  5D 

W89-02816  5D 

W89-02817  5D 

W89-02818  5D 

W89-02819  5D 

W89-02820  5D 

W89-02821  5E 

W89-02822  5B 

W89-02823  4C 

W89-02824  7C 

W89-02825  4D 

W89-02826  5G 

W89-02827  5B 

W89-02828  5D 

W89-02829  5G 

W89-02830  2B 

W89-02831  2E 

W89-02832  6E 

W89-02833  5G 

W89-02834  5E 

W89-02835  3F 

W89-02836  5F 

W89-02837  3F 

W89-02838  5D 

W89-02839  5D 

W89-02840  5C 

W89-02841  5G 

W89-02842  5G 

W89-02843  5B 

W89-02844  5G 

W89-02845  5D 

W89-02846  5B 

W89-02847  2J 

W89-02848  8A 

W89-02849  3A 

W89-02850  2F 

W89-02851  8D 

W89-02852  2H 

W89-02853  2F 

W89-02854  7C 

W89-02855  5D 

W89-02856  5D 

W89-02857  5B 

W89-02858  5C 

W89-02859  8A 

W89-02860  5G 

W89-02861  4C 

W89-02862  5B 

W89-02863  5F 

W  89-02864  5C 

W  89-02865  6B 

W89-02866  5C 

W89-02867  5B 

W89-02868  5C 

W89-02869  7B 

W89-02870  5B 

W89-02871  5E 

W89-02872  5D 

W89-02873  5B 


W89-02874  6G 

W89-02875  4C 

W89-02876  5B 

W89-02877  2H 

W89-02878  4C 

W89-02879  4C 

W89-02880  2E 

W89-02881  2E 

W89-02882  2E 

W89-02883  2G 

W89-02884  2E 

W89-02885  2E 

W89-02886  2J 

W89-02887  2E 

W89-02888  2E 

W89-02889  2E 

W89-02890  2G 

W89-02891  2G 

W89-02892  2J 

W89-02893  2J 

W89-02894  2J 

W89-02895  2J 

W89-02896  2J 

W89-02897  2J 

W89-02898  2.1 

W89-02899  2J 

W89-029OO  2K 

W89-02901  2K 

W89-02902  2E 

W89-02903  2E 

W89-02904  2J 

W89-02905  2J 

W89-02906  2J 

W89-02907  2J 

W89-02908  2J 

W89-02909  2J 

W89-02910  2J 

W89-02911  2J 

W89-02912  2E 

W89-02913  2E 

W89-02914  5D 

W89-02915  5D 

W89-02916  5G 

W89-02917  5D 

W89-02918  5D 

W  89-029 19  5D 

W89-02920  5D 

W89-02921  5D 

W89-02922  5D 

W89-02923  5D 

W89-02924  5D 

W89-02925  5D 

W  89-02926  5D 

W  89-02927  5D 

W89-02928  5D 

W89-02929  5D 

W89-02930  5D 

W89-02931  5D 

W89-02932  2H 

W89-02933  5D 

W89-02934  4D 

W89-02935  5D 

W89-02936  5C 

W89-02937  8A 

W89-02938  5B 

W  89-02939  6F 

W89-02940  6G 

W89-02941  5F 

W89-02942  5F 

W89-02943  5F 

W89-02944  5B 

W89-02945  5B 

W  89-02946  2H 

W89-02947  5D 

W89-02948  5D 

W  89-02949  5D 

W89-02950  5F 

W89-02951  5F 

W89-02952  5E 

W89-02953  5C 

W89-02954  5C 

W89-02955  5F 

W89-02956  5A 
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W89-03291 


W89-02957  5B 
W89-02958  7B 
W89-02959  5F 
W89-02960  5D 
W89-02961  5D 
W89-02962  5D 
W89-02963  5G 
W89-02964  5E 
W89-02965  5C 
W89-02966  5G 
W89-02967  5B 
W89-02968  2B 
W89-02969  5B 
W89-02970  5F 
W89-02971  7  A 
W89-02972  5B 
W89-02973  2J 
W89-02974  5B 
W89-02975  5D 
W89-02976  5F 
W89-02977  5E 
W89-02978  5E 
W89-02979     5G 

W89-02980  5G 

W89-02981  5  A 

W89-02982  2H 

W89-02983  5G 

W89-02984  5G 

W89-02985  2H 

W89-02986  2H 

W89-02987  2H 

W89-02988  4C 

W89-02989  6A 

W89-02990  2H 

W89-02991  7B 

W89-02992  6E 

W89-02993  2H 

W89-02994  5A 

W89-02995  5B 

W89-02996  5D 

W89-02997  5B 

W89-02998  2K 

W89-02999  5B 

W89-03000  5B 

W89-03001  5B 

W89-03002  5E 

W89-03003  2E 

W89-03004  2E 

W89-03005  2E 

W89-03006  2E 

W89-03007  2F 

W89-03008  5G 

W89-03009  2F 

W89-03010  7B 

W89-03011  2F 

W89-03012  2F 

W89-03013  2G 

W89-03014  2F 

W89-03015  2F 

W89-03016  2F 

W89-03017  7C 

W89-03018  6G 

W89-03019  6G 

W89-03020  2F 

W89-03021  2C 

W89-03022  2C 

W89-03023  2F 

W89-03024  7C 

W89-03025  2E 

W89-03026  4C 

W89-03027  8A 

W89-03028  2J 

W89-03029  2J 

W89-03030  2F 

W89-03031  2F 

W89-03032  2F 

W89-03033  2F 

W89-03034  2F 

W89-03035  2H 

W89-03036  2E 

W89-03037  5B 

W89-03038  5B 

W89-03039  5B 

W89-03040  5B 


W89-03041  5F 
W89-03042  5C 
W89-03043     5B 

W89-03044  5F 

W89-03045  5D 

W89-03046  5A 

W89-03047  5A 

W89-03048  5A 

W89-03049  2B 

W89-03050  2F 

W89-03051  2F 

W89-03052  2F 

W89-03053  2J 

W89-03054  2B 

W89-03055  2L 

W89-03056  5C 

W89-03057  5C 

W89-03058  5C 

W89-03059  2L 

W89-03060  5F 

W89-03061  5E 

W89-03062  2H 

W89-03063  2A 

W89-03064  5B 

W89-03065  5G 

W89-03066  5G 

W89-03067  5A 

W89-03068  5A 

W89-03069  8C 

W89-03070  8C 

W89-03071  8C 

W89-03072  8C 

W89-03073  8C 

W89-03074  8G 

W89-03075  2F 

W89-03076  5B 

W89-03077  5B 

W89-03078  4B 

W89-03079  5B 

W89-03080  5B 

W89-03081  5B 

W89-03082  4B 

W89-03083  5G 

W89-03084  2F 

W89-03085  5A 

W89-03086  5B 

W89-03087  5B 

W89-03088  5F 

W89-03089  2F 

W89-03090  5F 

W89-03091  5F 

W89-03092  5F 

W89-03093  5F 

W89-03094  5F 

W89-03095  5G 

W89-03096  5F 

W  89-03097  5G 

W89-03098  5D 

W89-03099  5D 

W89-03100  5G 

W89-03101  5D 

W89-03102  5E 

W89-03103  5D 

W89-03104  5D 

W89-03105  7A 

W89-03106  5F 

W89-03107  8B 

W89-03108  5E 

W89-03109  5F 

W89-03110  5C 

W89-03111  5G 

W89-03112  2K 

W89-03113  7A 

W89-03114  5D 

W89-03115  5D 

W89-03116  5D 

W89-03117  7A 

W89-03118  2H 

W89-03119  2L 

W89-03120  5B 

W89-03121  5B 

W89-03122  2E 

W89-03123  2H 

W89-03124  2H 


W89-03125     5C 
W89-03126     2K 
W89-03127     6F 
W  89-03 128     2H 
W89-03129     7  A 
W89-03130     5B 
W89-03131     5C 
W89-03132     5D 
W89-03133     2J 
W89-03134     4A 
W89-03135     5B 
W89-03136     5B 
W89-03137     8G 
W89-03138     6G 
W89-03139     6G 
W89-03140     6G 
W89-03141     4A 
W89-03142     6G 
W89-03143     6G 
W89-03144     5G 
W89-03145     5G 
W89-03146     5B 
W89-03147     5B 
W89-03148     2F 
W89-03149     5B 
W89-03150     2G 
W89-03151     2G 
W89-03152     8C 
W89-03153     8C 
W89-03154     8C 
W89-03155     8C 
W89-03156     8C 
W89-03157     8C 
W89-03158     8F 
W89-03159     5C 
W89-03160     5D 
W89-03161     5B 
W89-03162     5D 
W89-03163     5D 
W89-03164     5D 
W89-03165     5D 
W89-03166     5F 
W89-03167     5D 
W89-03168     5B 
W89-03169     2H 
W89-03170     5B 
W89-03171     2H 
W89-03172     5C 
W89-03173     4A 
W89-03174     7  A 
W89-03175     5B 
W89-03176     2H 
W89-03177     5B 
W89-03178     2H 
W89-03179     2H 
W89-03180     5  A 
W89-03181     7B 
W89-03182     7B 
W89-03183     7B 
W89-03184     2L 
W89-03185     2J 
W  89-03 186     2  J 
W89-03187     2J 
W89-03188     2L 
W89-03189     2L 
W89-03190     5B 
W89-03191     2L 
W89-03192     2L 
W89-03193     2J 
W89-03194     2L 
W89-03195     5B 
W89-03196     5B 
W89-03197     5B 
W89-03198     5B 
W89-03199     5B 
W89-03200     5B 
W89-03201      5G 
W89-03202     5C 
W89-03203     5C 
W89-03204     5C 
W89-03205     5C 
W89-03206     5C 
W89-03207     5C 
W89-03208     5C 


W89-03209     2H 
W89-03210     2H 
W89-03211     4C 
W89-03212     5C 
W89-03213     5C 
W89-03214     2H 
W89-03215     2H 
W89-03216     2H 
W89-03217     7B 
W89-03218     2H 
W89-03219     2H 
W89-03220     5B 
W89-03221     2H 
W89-03222     2H 
W89-03223     2H 
W89-03224     5B 
W89-03225     5C 
W89-03226     5C 
W89-03227     5A 
W89-03228     5C 
W89-03229     2H 
W89-03230     2H 
W89-03231     5C 
W89-03232     2H 
W89-03233     2L 
W89-03234     5C 
W89-03235     5C 
W89-03236     5C 
W89-03237     5C 
W89-03238     5C 
W89-03239     5C 
W89-03240     5C 
W89-03241     5C 
W89-03242     5C 
W89-03243     5C 
W89-03244     2H 
W89-03245     2H 
W  89-03246     5C 
W89-03247     2E 
W89-03248     2H 
W89-03249     2H 
W89-03250     2H 
W89-03251     7B 
W89-03252     7B 
W89-03253     2K 
W89-03254     2H 
W89-03255     2H 
W89-03256     2H 
W89-03257     2H 
W89-03258     2H 
W89-03259     2H 
W89-03260     2H 
W89-03261     2H 
W89-03262     2H 
W  89-03263     2H 
W89-03264     2H 
W89-03265     2H 
W89-03266     2H 
W89-03267     2H 
W89-03268     2H 
W89-03269     2H 
W89-03270     2H 
W89-03271     2E 
W89-03272     2A 
W89-03273     2B 
W89-03274     2B 
W89-03275     5B 
W89-03276     2L 
W89-03277     2L 
W89-03278     5B 
W89-03279     7A 
W89-03280     5D 
W89-03281     5F 
W89-03282     5E 
W89-03283     5D 
W89-03284     5D 
W89-03285     5F 
W89-03286     5A 
W89-03287     5A 
W89-03288     5C 
W89-03289     5C 
W89-03290     5C 
W89-03291      2H 
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5C 
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5C 
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5B 
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5F 
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5B 

W89-03321 

5B 
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5D 
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5C 

W89-03325  5D 

W89-03326  5D 

W89-03327  5D 

W89-03328  5D 

W89-03329  5A 
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W89-03332  5B 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


ENGINEERING  WORKS 


1 989  Price  Schedules  for  the  United  States,  Canada, 

and  Mexico 

These  prices  are 

lor  customers  in 

the  United  Slates 

Canada 

and 

Mexico;  other  customers, 

write  lor 

price  list  PR-360-4. 

Microfiche  &  Paper  Copy 
Reports 

Computer  Products 

Standard  Prices 

Exception  Prices 

Diskettes 

Magnetic 

Japes 

A01 $6.95 

E01 

..  $9.00 

D01 

..$50 

T01  

...$150 

A02 10.95 

E02 

..11.50 

D02 

....75 

T02 

210 

A03 13.95 

E03 

.13  00 

D03 

..125 

T03 

325 

AO4-A05  ..15.95 

E04 

.15.50 

D04 

..175 

T04 

425 

A06-A09  ..21.95 

E05 

..17.50 

D05 

..225 

T05 

525 

A10-A13  ..28.95 

E06 

..20.50 

D06 

..275 

T06 

625 

A14-A17  ..36.95 

E07 

..23.00 

D07 

..325 

T07 

725 

A18-A21  ..42.95 

E08 

..  25.50 

DOS 

..375 

T08 

825 

A22A25  ..49.95 

E09 

..  28.00 

D09 

..425 

T09 

925 

A99 ' 

E10 

..31.00 

D10 

..475 

T10 

..1,025 

E11 

..33.50 

D11 

..525 

T11 

..1,125 

E12 

..36.50 

D12 

..575 

T12 

..1,225 

E13 

..  39.00 

D13 

..625 

T13 

.1,325 

E14 

..42.50 

D14 

..675 

T14 

.1,425 

E15 

..46.00 

D15 

..725 

T15 

..1,525 

Searches  i 

Special 

Directories 

E16 

E17 

50.50 
..54.50 

D16 

D17 

775 
..825 

T16 

T17 

1,625 
,.1,725 

E18 
E19 

59.00 
..65.50 

018 
019 

875 
..925 

T18 

T19 

1,825 
..1,925 

N01 $55.00 

E20 

..  76.00 

D99 

• 

T99 

' 

N02           55.00 

E99 

'  Contact  NTIS  for  price 

Prices  effective 

January 

1,  1989 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


CONTRASTING  HYDROLOGIC  PROCESSES 
ON  SEMIARID  AND  HUMID  WATERSHEDS, 

Washington  Univ.,  Seattle. 

T.  W.  Cundy. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-004128. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  DOE/ER-0354,  October  7,  1987.  16p, 

4  fig,  2  tab,  2  ref. 

Descriptors:  *Hydrologic  studies,  *Semiarid  cli- 
mates, 'Watersheds,  'Humid  climates,  *Data  ac- 
quisition, 'Remote  sensing,  Computer  programs, 
REFLEX,  Hydrologic  data. 

The  goal  of  this  seminar  presentation  was  to  com- 
pare and  contrast  hydrologic  processes  and  the 
applicability  of  remote  sensing  in  solving  hydro- 
logic  problems  on  humid  and  semiarid  watersheds. 
In  meeting  this  goal  the  seminar  also  served  to 
clarify  some  of  the  major  challenges  facing  the 
REFLEX  (Remote  Fluvial  Experiments)  program; 
a  principal  problem  being  the  ability  to  utilize 
remote  sensing  information  and  field  hydrologic 
data  to  move  from  one  spatial  scale  to  another. 
This  is  currently  a  topic  of  significant  interest  in 
the  hydrologic  community.  If  REFLEX  can  pro- 
vide even  a  small  step  toward  accomplishing  this  it 
would  be  a  major  contribution  in  theoretical  and 
applied  hydrology.  (Lantz-PTT) 
W89-03359 


STOCHASTIC  MODELS  FOR  ESTIMATION 
OF  EXTREME  POLLUTION  FROM  URBAN 
RUNOFF. 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03439 


CALIBRATION  AND  COUPLING  OF  CONCEP- 
TUAL RAINFALL-RUNOFF/CHEMICAL  FLUX 
MODELS  FOR  LONG-TERM  SIMULATION 
OF  CATCHMENT  RESPONSE  TO  ACIDIC 
DEPOSITION, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

B.  J.  Cosby,  G.  M.  Hornberger,  D.  M.  Wolock, 
and  P.  F.  Ryan. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  151- 
160,  2  fig,  3  tab,  17  ref. 

Descriptors:  'Systems  analysis,  'Calibrations, 
'Rainfall-runoff  relationships,  'Hydrologic 
models,  'Simulation,  'Acid  rain,  'Model  studies, 
Calibrations,  Rainfall,  Estimating  equations,  Water 
quality,  Soil  chemistry,  Carbon  dioxide. 

A  conceptual  rainfall-runoff  model  (TOPMO- 
DEL)  and  a  conceptual  chemical  flux  model 
(MAGIC)  were  coupled  to  examine  the  long-term 
response  of  a  simulated  catchment  to  acidic  deposi- 
tion. Problems  arising  from  different  temporal  and 
spatial  scales  in  the  models  precluded  a  direct 
coupling  of  the  models  and  required  stagewise 
calibration  using  different  loss  functions.  The  cali- 
bration procedure  was  tested  using  data  from  an 
intensively  studied  catchment  in  the  U.S.  Uncer- 
tainty in  identification  of  the  calibrated  parameters 
was  examined  using  estimation  error  variances 
based  on  approximations  of  the  Hessian  matrices  of 
the  model  loss  functions.  The  sensitivity  of  optimal 
parameter  values  to  small  changes  in  inputs  was 
also  analyzed  by  performing  the  calibrations  on  a 
subset  of  the  observed  data  as  well  as  the  entire 
record  of  observations.  The  analyses  indicated  that 
most  parameters  were  well  constrained  by  the 
calibration  procedure.  Several  parameters  related 
to  C02  partial  pressure  and  soil  cation  selectivity 
were,  however,  covariant  and  not  well  determined, 
suggesting  that  either  additional  data  or  a  change 
in  model  structure  is  needed.  (See  also  W89-03679) 
(Author's  abstract) 
W89-03694 


TWO-DIMENSIONAL  SHALLOW  WATER 
FLOW  IDENTIFICATION, 

Ministerie  van  Verkeer  en  Waterstaat,  The  Hague 
(Netherlands).  Dienst  Informatieverwerking. 
A.  W.  Heemink. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-181177. 
Price  codes:  E03  in  paper  copy,  A01  in  microfiche. 
45p,  12  fig,  26  ref. 

Descriptors:  'Flow  profiles,  'Shallow  water, 
'North  Sea,  'Model  studies,  'Storm  surges,  'Rain- 
fall-runoff relationships,  Mathematical  studies,  Fil- 
ters, Water  level,  Stochastic  analysis,  Mathemati- 
cal models,  Hydrologic  studies. 

A  discrete  time-invariant  Kalman  filter  for  the 
identification  and  prediction  of  two-dimensional 
shallow  water  flow  using  observations  of  the 
water-level  registered  at  some  locations,  has  been 
developed.  The  filter  is  based  on  a  set  of  difference 
equations  derived  from  the  linear  two-dimensional 
shallow  water  equations  using  a  finite  difference 
scheme.  By  introducing  a  system  noise  process,  the 
difference  equations  can  be  embedded  into  a  sto- 
chastic environment.  A  Chandrasekhar-type  algo- 
rithm was  used  to  obtain  the  steady-state  filter.  In 
this  way,  the  fact  that  the  noise  is  less  spatially 
variable  than  the  underlying  process  can  be  ex- 
ploited to  reduce  the  computational  burden.  The 
capabilities  of  the  filter  are  illustrated  by  applying 
it  to  the  six  hours  ahead  prediction  of  storm  surges 
in  the  North  Sea.  The  results  show  excellent  filter 
performance  and,  with  respect  to  the  results  of  the 
underlying  deterministic  model  which  were 
achieved  without  using  the  water-level  measure- 
ments available,  the  improvement  obtained  by  fil- 
tering the  measurements  is  substantial.  (Author's 
abstract) 
W89-03740 


WATER  RESOURCES  INVENTORY  OF  CON- 
NECTICUT. PART  10:  LOWER  CONNECTICUT 
RIVER  BASrN, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

L.  A.  Weiss,  J.  W.  Bingham,  and  M.  P.  Thomas. 
Connecticut   Water   Resources   Bulletin   No.    31, 
1982.  85p,  57  fig,  30  tab,  5  plates,  152  ref. 

Descriptors:  'Connecticut  River  Basin,  'Water  re- 
sources data,  'Data  collections,  'Groundwater 
supply,  'Ecological  effects,  Rainfall-runoff  rela- 
tionships, Groundwater  quality,  Water  quality, 
Aquifers,  Geohydrology,  Iron,  Manganese,  Tur- 
bidity, Color,  Taste. 

The  lower  Connecticut  River  basin  study  area  in 
south-central  Connecticut  includes  639  sq  mi  and  is 
drained  principally  by  the  Connecticut  River  and 
by  seven  smaller  streams  that  flow  directly  to 
Long  Island  Sound  between  the  West  River  on  the 
west  and  the  Connecticut  River  on  the  east.  Pre- 
cipitation averages  47  inches/yr  and  provides  an 
abundant  supply  of  water.  About  20  inches  returns 
to  the  atmosphere  as  evapotranspiration,  and  the 
remainder  either  flows  directly  to  streams  or  per- 
colates to  the  water  table,  eventually  discharging 
to  Long  Island  Sound.  Stratified  drift  is  the  chief 
aquifer  capable  of  large  sustained  yields  of  water  to 
individual  wells.  Yields  of  53  inventoried  screened 
wells  tapping  stratified  drift  range  from  2  to  1,570 
gallons/minute  (gpm);  median  yield  is  397  gpm. 
Till  is  widespread  and  generally  provides  only 
small  amounts  of  water.  Bedrock  aquifers  underlie 
the  entire  area  and  include  sedimentary  and  crys- 
talline (igneous  and  metamorphic)  rock  types. 
These  aquifers  supply  small  and  usually  reliable 
quantities  of  water  to  wells  and  are  the  chief 
source  of  water  for  many  rural  homes  and  farms. 
About  90%  of  the  wells  tapping  bedrock  yield  at 
least  2  gpm.  The  median  yields  from  wells  tapping 
aquifers  in  sedimentary,  igneous,  and  metamorphic 
rocks  are  11,  8,  and  6.5  gpm,  respectively.  The 
chemical  and  physical  (turbidity,  color,  taste,  and 
sediment  load)  quality  of  water  is  good.  The  qual- 
ity of  water  in  stratified-drift  and  crystalline-rock 
aquifers  is  generally  better  than  that  in  the  sedi- 
mentary-rock aquifers.  Iron  and  manganese  occur 
in  objectionable  concentrations  in  places,  particu- 
larly in  water  from  streams  draining  swamps  and  in 
water  from  aquifers  either  rich  in  Fe  and  Mn- 


bearing  minerals  or  where  the  reducing  environ- 
ment for  solution  of  these  minerals  is  favorable. 
Human  activities  and  tidal  influence  along  the 
coast  have  modified  the  quality  of  water  in  much 
of  the  study  area.  The  greatest  influence  from 
human  activities  has  been  in  the  northwestern  part, 
in  the  Mattabesset  River  basin.  (Lantz-PTT) 
W89-03772 


ESTIMATING    RUNOFF    VOLUMES     FROM 
FLAT,   HIGH-WATER-TABLE  WATERSHEDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-03833 


NEW  ALGORITHM  FOR  THREE-DIMEN- 
SIONAL TIDAL  AND  STORM  SURGE  COM- 
PUTATIONS, 

University  of  Petroleum  and  Minerals,  Dhahran 
(Saudi  Arabia).  Dept.  of  Mathematical  Sciences. 
R.  W.  Lardner,  and  H.  M.  Cekirge. 
Applied  Mathematical  Modelling  AMMODL, 
Vol.  12,  No.  5,  p  471-481,  October  1988.  6  fig,  36 
ref.  King  Fahd  University  of  Petroleum  and  Min- 
erals Research  Institute  Contract  No.  24079. 

Descriptors:  'Mathematical  models,  'Algorithms, 
'Storm  surges,  'Storm  tides,  'Hydrodynamics, 
Numerical  analysis,  Eddies,  Finite  difference  meth- 
ods, Estuaries,  Mathematical  equations. 

A  computational  algorithm  is  proposed  for  the 
solution  of  the  hydrodynamical  equations  appro- 
priate for  motions  in  shallow  seas  and  estuaries. 
The  surface  elevation  and  depth-averaged  velocity 
components  are  first  computed  using  one  of  the 
standard  two-dimensional  algorithms  for  the  solu- 
tion of  the  shallow-water  equations.  These  values 
are  then  used  to  compute  the  vertical  profile  of  the 
velocity  field  by  solving  the  two  horizontal  mo- 
mentum equations.  These  equations  form  a  coupled 
parabolic  system,  and  a  generalized  Crank-Nichol- 
son scheme  is  developed  to  solve  them.  In  the  case 
of  constant  eddy  viscosity  this  scheme  can  be 
shown  to  be  unconditionally  stable,  so  the  only 
stability  restriction  is  the  usual  CFL  condition  on 
the  shallow-water  equations.  Thus  the  time  step  is 
limited  only  in  terms  of  the  horizontal  grid  spac- 
ing, not  by  the  vertical  spacing.  The  algorithm  is 
tested  on  a  model  problem  previously  used  involv- 
ing the  development  of  circulation  in  a  rectangular 
sea  under  the  influence  of  a  constant  surface  wind- 
shear.  The  velocity  profiles  at  various  times  are 
presented,  and  the  final  steady-state  flow  agrees 
very  well  with  that  computed  previously.  For 
constant  eddy-viscosity  the  complete  three-dimen- 
sional computation  is  only  twice  as  slow  as  the 
two-dimensional  computation  that  forms  part  of  it. 
(Author's  abstract) 
W89-03931 


HYDROLOGY  OF  AREA  57,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  UTAH  AND  ARIZONA, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04066 


HYDROLOGY  OF  AREA  51,  ROCKY  MOUN- 
TAIN COAL  PROVINCE,  WYOMING  AND 
MONTANA, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-04067 


HYDROLOGY  OF  AREA  52,  ROCKY  MOUN- 
TAIN COAL  PROVINCE,  WYOMING,  COLO- 
RADO, IDAHO,  AND  UTAH, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-04068 


Field  2— WATER  CYCLE 


r 


Group  2A — General 

HYDROLOGY  OF  AREA  47,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  NORTH  DAKOTA, 
SOUTH  DAKOTA,  AND  MONTANA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-04069 


SIMULATION  OF  RAIN  FLOODS  ON 
WILLOW  CREEK,  VALLEY  COUNTY,  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-04090 

HYDROLOGIC  RECONNAISSANCE  OF  THE 
CHILKAT  RIVER  BASIN,  SOUTHEAST 
ALASKA  (WITH  SPECIAL  REFERENCE  TO 
THE  ALASKA  CHILKAT  BALD  EAGLE  PRE- 
SERVE), 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
E.  F.  Bugliosi. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  88-4023, 
1988.  38p,  25  fig,  6  tab,  15  ref. 

Descriptors:  *Water  resources  data,  *Hydrologic 
data,  'Streamflow,  'Alaska,  *Chilkat  River, 
Springs,  Birds(Bald  eagles),  Low  flow,  Alluvial 
fans,  Salmon,  Tsirku  River,  Data  collections. 

The  Chilkat  River  Basin  of  Alaska  is  characterized 
by  glaciers,  highly  dissected  mountains  with  steep- 
gradient  streams,  and  braided  rivers  in  broad,  allu- 
vium-filled valleys.  Orographic  effects  and  a  wide 
seasonal  range  in  temperature  cause  variations  in 
the  amount  and  distribution  of  precipitation,  and 
thus  in  the  resulting  runoff  and  streamflow.  Seeps 
and  springs  flowing  from  alluvial  fans  contribute  to 
streamflow  year  round.  Infiltration  of  water  from 
the  Tsirku  River  and  its  distributary  channels  is  the 
most  important  source  of  groundwater  recharge  on 
the  river's  alluvial  fan,  20  mi  north  of  Haines. 
Groundwater  discharge  along  the  toe  of  the  fan 
maintains  open  leads  in  a  reach  of  the  Chilkat 
River  downstream  from  the  fan.  This  ice-free 
reach  provides  spawning  habitat  for  a  late  run  of 
salmon,  which  in  turn  attracts  the  world's  largest 
concentration  of  bald  eagles  (more  than  3,000 
birds).  Both  surface  and  groundwater  are  a  calcium 
bicarbonate  type.  Stream  samples  had  dissolved- 
solids  concentrations  <  115  mg/L;  values  for 
groundwater  were  slightly  greater.  The  glacier-fed 
Chilkat,  Tsirku,  and  Klehini  Rivers  carry  large 
concentrations  of  suspended  sediment  during  peri- 
ods of  high  flow.  (USGS) 
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Societe  Grenobloise  d'Etudes  et  d' Applications 
Hydrauliques  (France).  Applied  Mathematics 
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For  primary  bibliographic  entry  see  Field  3F. 
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SPATIAL  ESTIMATION  OF  ANNUAL  WET 
ACID  DEPOSmON  USING  SUPPLEMENTAL 
PRECIPITATION  DATA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03356 


VARIATION      OF      LONG-LIVED      RADON 
DAUGHTERS  IN  PRECIPITATION, 

Gesellschaft  fuer  Strahlem  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
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LOW  LATITUDE  INFLUENCE  ON  WINTER 
RAINFALL  IN  VICTORIA,  SOUTH-EASTERN 
AUSTRALIA:  I.  CLIMATOLOGICAL  ASPECTS, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Meteorology. 

W.  J.  Wright. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  5,  p 

437-462,  September-October  1988.  11  fig,  2  tab,  50 

ref. 

Descriptors:  'Meteorological  data  collection, 
'Weather  patterns,  'Rainfall,  'Australia,  'Clima- 
tology, Precipitation,  Clouds,  Synoptic  analysis, 
Moisture,  Tropical  regions,  Seasonal  variation. 

A  synoptic  mechanism  is  proposed  for  a  long- 
known,  but  synoptically  little-studied,  tropical  in- 
fluence on  northern  Victorian  rainfall  during  the 
winter  half-year,  based  on  results  from  a  12  winter 
(June-September)  climatology  covering  the  period 
1971-1982.  It  is  shown  that  heavy  precipitation 
events  in  northern  Victoria  commonly  result  from 
interactions  between  cloud  masses  originating  at 
low  latitudes  within  the  Australian  region,  and 
high  amplitude  frontal  troughs  moving  within  the 
midlatitude  westerly  flow.  Most  of  the  precipita- 
tion falls  ahead  of  surface  cold  fronts,  within  moist 
northerly  airstreams.  The  low  latitude  cloud 
masses  involved  may  originate  in  several  ways,  but 
most  commonly  take  the  form  of  so-called  north- 
west cloudbands  originating  over  the  tropical 
Indian  Ocean  northwest  of  Australia.  Interacting 
frontal  systems  contribute  some  50%  of  northern 
Victoria's  winter  precipitation,  but  the  presence  of 
a  relatively  modest  topographical  barrier  across 
the  center  of  the  State  substantially  reduced  their 
contribution  to  total  rainfall  in  southern  and  south- 
eastern Victoria.  A  distinction  is  made  between 
these  interacting  (or  I)  fronts,  and  noninteracting 
(NI)  fronts:  although  I  fronts  occur  less  frequently 
than  NI  fronts,  they  produce  considerably  heavier 
rainfall.  Analysis  of  the  moisture  content  of  pre- 
frontal airmasses  reveals  that  the  airmasses  ahead 
of  I  fronts  are  generally  much  moister  than  those 
ahead  of  NI  fronts,  and  that  the  heavier  I  frontal 
rainfall  is  largely  attributable  to  this  moisture.  An 
investigation  is  also  made  of  moisture-rainfall  rela- 
tionships for  cold  lows,  also  a  significant  source  of 
precipitation  throughout  Victoria.  (Author's  ab- 
stract) 
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DAILY  RAINFALL  OVER  NORTHERN  AUS- 
TRALIA: DEVIATIONS  FROM  THE  WORLD 
PATTERN, 

University  of  New  England,  Armidale  (Australia). 
Dept.  of  Geography  and  Planning. 

[   Jfickson 
Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  5,  p 
463-476,  September-October  1988.  5  fig,  9  tab,  11 
ref. 

Descriptors:  'Weather  patterns,  'Rainfall,  'Tropi- 
cal regions,  'Australia,  Regression  analysis,  Soil 
erosion,  Tropical  cyclones,  Rainfall  intensity, 
Rainfall  distribution,  Weather  data  collections. 

In  an  examination  of  relationships  between  month- 
ly rainfall,  raindays  and  mean  daily  rainfall  intensi- 
ty in  the  tropics,  two  Australian  stations  showed  a 
consistent  pattern  of  deviations  from  the  world- 
wide regression  equations.  Using  data  from  some 
50  stations,  it  is  shown  that  this  pattern  applies 


generally  over  northern  Australia.  Rainfall  is  much 
more  concentrated,  with  fewer  raindays  and 
higher  mean  daily  intensities,  than  would  be  pre- 
dicted from  monthly  totals  and  the  worldwide 
tropical  regressions.  This  marked  concentration 
will  have  varied  implications  for  hydrology,  soil 
erosion  and  agriculture.  The  importance  of  tropical 
cyclones  and  other  closed  low  pressure  systems 
over  northern  Australia  provides  a  reasonable  ex- 
planation of  the  deviations,  with  support  from 
some  other  tropical  regions.  However,  a  simple 
distinction  between  tropical  cyclonic  and  non-cy- 
clonic areas  is  inadequate  to  explain  patterns  on  a 
worldwide  basis.  (Author's  abstract) 
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TROPICAL  CIRCULATIONS  AND  THE  ASSO- 
CIATED RAINFALL  ANOMALIES  DURING 
TWO  CONTRASTING  YEARS, 

Instituto  de  Pesquisas  Espaciais,  Sao  Jose  dos 
Campos  (Brazil). 

M.  T.  Kayano,  V.  B.  Rao,  and  A.  D.  Moura. 
Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  5,  p 
477-488,  September-October   1988.   8  fig,   18  ref. 

Descriptors:  'Rainfall  distribution,  *E1  Nino, 
♦Rainfall,  'Tropical  regions,  South  America,  Cli- 
matology, Monsoons,  Weather  patterns. 

The  severe  drought  conditions  observed  during 
1983  over  a  large  extent  of  tropical  lands  were 
associated  with  the  1982-1983  El  Nino  event.  In 
contrast,  above  normal  rainfall  was  observed  over 
these  areas  during  1984.  The  tropical  circulations 
have  been  examined  for  these  two  contrasting 
years.  The  intensity  and  location  of  the  rising  and 
sinking  motions  were  consistent  with  the  rainfall 
anomalies  and  also  with  the  outgoing  longwave 
radiation  anomalies.  It  was  found  that  the  north- 
south  migration  of  the  tropical  trough  played  an 
important  role  in  modulating  the  tropical  rainfall 
during  these  two  years.  In  the  context  of  the 
currently  acceptable  theoretical  motions  of  the 
tropical  circulation,  some  of  the  observed  charac- 
teristics could  be  explained  in  terms  of  an  atmos- 
pheric response  to  tropical  heat  sources.  The  re- 
sults suggest  that  seasonal  changes  were  involved 
in  the  1982-1983  El  Nino  collapse.  (Author's  ab- 
stract) 
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SEASONAL  FORECASTING  OF  THE  KENYA 
COAST  SHORT  RAINS,  1901-84, 

University  of  East  Anglia,   Norwich  (England). 

Climatic  Research  Unit. 

G.  Farmer. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  5,  p 

489-497,  September-October  1988.  4  fig,  3  tab,  24 

ref. 

Descriptors:  'Rainfall,  'Kenya,  'Weather  Fore- 
casting, Seasonal  variation,  Time  series  analysis, 
Regression  analysis,  Coasts,  Climatology,  Africa, 
Monsoons. 

A  rainfall  anomaly  time  series  for  the  Short  Rains 
(September  to  December)  on  the  Kenyan  coast 
(KCS)  is  derived  for  the  period  1901-1984.  On  the 
year-to-year  time  scale  a  high  degree  of  association 
can  be  seen  between  high/low  extremes  of  a 
Southern  Oscillation  Index  (SOI)  and  negative/ 
positive  anomalies  in  the  KCS  series.  The  SOI- 
rainfall  relationship  is  investigated  seasonally  with 
KCS  lagging  the  SOI  series  by  one,  two  and  three 
seasons.  A  decay  of  the  correlation  with  increasing 
lag  can  be  seen.  When  the  time  series  is  divided 
into  1901-1942  and  1943-1984  the  relationships  are 
stronger  in  the  more  recent  period.  Some  forecast- 
ing skill  does  seem  possible  using  the  June  to 
August  (JJA)  SOI  to  predict  the  September-De- 
cember rains.  While  the  1901-1942  period  shows  a 
skill  not  much  improved  from  using  a  simple  clima- 
tological  forecast,  the  1943-1984  period  shows  a 
much  stronger  relationship.  There  may  well  have 
been  a  change  in  some  underlying  climate  mecha- 
nism between  the  early  decades  of  this  century  and 
the  more  recent  decades.  (Author's  abstract) 
W89-03456 


WATER  CYCLE— Field  2 


Precipitation — Group  2B 


RELATIONSHIP  OF  THE  INDIAN  MONSOON 
RAINFALL  TO  THE  NORTHERN  HEMI- 
SPHERIC 700  MB  HEIGHT  TENDENCY, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 

D.  A.  Mooley,  and  D.  A.  Paolino. 
Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  5,  p 
499-509,  September-October  1988.  3  fig,  3  tab,  18 
ref.  NSF  Grant  ATM  8414660  and  NASA  Global 
Weather  Program  NASA-NAGW-558. 

Descriptors:  "Athmospheric  pressure,  'Monsoons, 
•Rainfall,  *Monte  Carlo  method,  "India,  Weather 
forecasting,  Regression  analysis. 

The  fields  of  northern  hemispheric  700  mb  height 
tendency  from  January  to  April  and  from  March 
to  April  are  examined  for  the  period  1950-1984  in 
relation  to  Indian  monsoon  (June  to  September) 
rainfall.  The  height  tendency  from  January  to 
April  at  three  locations  (near  Pacific  high  and  near 
Siberian  high  at  sea  level,  and  over  southwest 
U.S. A)  and  from  March  to  April  at  one  location 
(about  50  degrees  longitude  west  of  sea  level  Aleu- 
tian low)  are  found  to  be  significantly  related  to 
the  Indian  monsoon  rainfall.  These  four  variables 
are  generally  not  inter-related  among  themselves, 
and  are  not  significantly  related  to  the  April  500 
mb  ridge,  the  tendency  of  the  Southern  Oscillation 
Index  (SOI),  and  the  eastern  equatorial  Pacific  sea 
surface  temperature  tendency  from  DJF  to  MAM 
season.  The  best  among  the  height  tendency  vari- 
able is  the  height  tendency  from  January  to  April 
near  sea  level  Pacific  high.  This  variable  is  not  as 
good  as  the  tendency  of  SOI;  however,  when  used 
in  conjunction  with  April  500  mb  ridge  and  the 
tendency  of  SOI,  it  makes  a  highly  significant 
contribution  to  the  explained  variance  and  im- 
proves the  forecasts  for  independent  years  as 
judged  by  different  measures  of  assessment.  This 
height  tendency  thus  makes  a  useful  additional 
predictor  for  the  Indian  monsoon  rainfall.  The 
mechanism  of  the  influence  of  the  development  of 
the  Pacific  high  on  the  Indian  monsoon  rainfall  is 
not  clear.  It  is,  however,  possible  that  the  linkage 
between  the  development  of  the  Pacific  high  and 
the  Indian  monsoon  rainfall  is  through  linkage  of 
the  Pacific  high  with  the  development  of  the 
summer  season  trough  of  low  pressure  over  the 
Indian  sub-continent.  This,  however,  needs  to  be 
investigated.  (Author's  abstract) 
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ANNUAL  CYCLE,  QUASI-BIENNIAL  OSCIL- 
LATION, AND  SOUTHERN  OSCILLATION  IN 
GLOBAL  PRECIPITATION, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
K.  M.  Lau,  and  P.  J.  Sheu. 

Journal  of  Geophysical  Research  JGRDE3,  Vol. 
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Descriptors:  "Precipitation,  "Climatology,  "Rain- 
fall distribution,  Spatial  distribution,  Temporal  dis- 
tribution, Rainfall,  Hydrologic  models,  Tropical 
regions,  Seasonal  variation. 

The  spatial  and  temporal  variations  in  global  pre- 
cipitation associated  with  the  annual  cycle  (AC), 
the  tropospheric  quasi-biennial  oscillation  (QBO), 
and  the  Southern  Oscillation  (SO)  are  studied 
using  80  years  (1901-1980)  of  global  station  rainfall 
data.  The  spatial  scale  and  migration  of  the  major 
climatological  precipitation  regimes  are  identified 
from  the  zeroth  and  first  harmonic  of  the  rainfall 
data.  From  the  annual  mean  anomaly  it  was  found 
that  the  dominant  global  precipitation  pattern  fluc- 
tuates irregularly,  with  2-to  5-year  periods  associ- 
ated with  the  SO.  This  pattern  is  characterized  by 
a  center  of  action  in  the  form  of  an  east- west  dipole 
located  over  the  equatorial  central  Pacific  and  the 
maritime  continent  of  Indonesia.  The  occurrence 
of  an  El  Nino/Southern  Oscillation  (ENSO)  corre- 
sponds to  an  extreme  phase  of  this  dipole  anomaly. 
Viewed  in  terms  of  the  total  rainfall  amount  (in- 
cluding the  AC),  the  large  rainfall  anomalies  that 
occurred  during  ENSOs  represent  major  disloca- 
tions of  the  normal  global  rainfall  pattern,  affecting 
regions  of  the  western  Pacific/maritime  continent 
and,  to  a  lesser  extent,  China,  Brazil,  Argentina, 
southeast    Africa,    and    southeast    United    States. 


Using  the  monthly  rainfall  anomaly,  the  same  pat- 
tern again  emerges  as  the  dominant  mode  of  varia- 
tion. However,  the  temporal  variation  shows,  in 
addition  to  the  SO  time  scale,  a  distinct  QBO 
signal.  Using  various  time  series  analyses  tech- 
niques, it  was  found  that  the  QBO  appears  to  be 
well  correlated  with  the  square  of  the  SO  signal. 
This  result  is  also  confirmed  by  bispectral  analyses. 
The  best  correlation  appears  to  occur  during 
ENSO,  with  an  apparent  phase  locking  between 
the  QBO  and  SO.  A  nonlinear  interaction  mecha- 
nism consistent  with  these  results  is  illustrated  by  a 
conceptual  model.  The  model  suggests  that  the 
QBO  may  be  an  even  more  fundamental  long-term 
oscillation  of  the  tropical  ocean-atmosphere  system 
than  the  SO.  ENSO-like  cycles  can  arise  from  a 
basic  2  year  oscillation  in  the  tropical  ocean-atmos- 
phere system  through  its  lagged  effect  from  one 
year  to  the  next.  In  addition,  long-term  trends  and 
amplitude  modulation  of  the  QBO  can  also  arise 
from  this  effect.  The  role  of  the  possible  influence 
of  the  AC  and  other  factors  involved  in  this  QBO- 
SO  interaction  is  also  discussed.  (Author's  abstract) 
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TURE AND  PRECIPITATION  CHARACTERIS- 
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National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
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Descriptors:  "Convective  precipitation,  "Kinemat- 
ic waves,  "Mathematical  models,  Radar,  Convec- 
tion, Squalls,  Thunderstorms,  Rainfall,  Hydrologic 
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The  relationship  of  vertical  motion  to  the  occur- 
rence of  precipitation  from  the  convective  and 
stratiform  regions  of  a  mesoscale  convective 
system  (MCS)  is  presented.  On  20-21  May  1979,  an 
MCS  developed  over  portions  of  Oklahoma, 
Texas,  and  Arkansas.  The  uniqueness  of  this 
system  was  its  lack  of  squall-line  characteristics 
and  development  of  a  large  stratiform  precipitation 
region.  The  evolution  of  the  system  is  detailed  by 
rawinsonde  observations,  radar  cross  sections,  15- 
min  composite  analyses  of  six  NWS  WSR-57 
radars,  and  by  raingages.  The  genesis  stage  of  the 
MCS  was  described  by  strong  convection  along  an 
east-west  cold  front  that  was  reinforced  by  out- 
flow generated  by  two  mesoscale  convective  com- 
plexes (MCCs)  that  formed  the  night  before  in 
Kansas  and  Missouri.  The  mature  stage  of  the 
MCS  was  characterized  by  the  development  of  a 
large  stratiform  precipitation  region  while  convec- 
tion was  limited  to  the  southern  and  eastern  flanks 
of  the  system.  Finally,  in  the  dissipative  stage,  a 
moderate  north-south  squall  line  that  developed 
over  west  Texas  in  the  afternoon  moved  rapidly  to 
the  east  apparently  associated  with  a  short-wave 
aloft  and  appeared  to  sweep  the  entire  system  out 
of  Oklahoma.  A  modified  Cheng  and  Houze  tech- 
nique is  applied  (o  the  radar  composites  to  deter- 
mine stratiform  and  convective  regions  utilizing 
temporal  as  well  as  areal  considerations.  For  the 
system  as  a  whole,  the  stratiform  region  generated 
30-50%  of  the  total  precipitation.  The  vertical- 
motion  profiles  hold  the  key  to  the  precipitation 
characteristics  over  the  storm-scale  network.  The 
genesis  period  was  characterized  by  a  strongly 
convective  profile.  As  the  system  matured,  low- 
level  upward  motion  ceased,  while  middle-level 
upward  motion  was  sustained.  A  large  area  of 
stratiform  rain  developed  as  the  deep  convection 
weakened.  Water-budget  considerations  suggest 
that  the  stratiform  region  was  maintained  by  a 
combination  of  mesoscale  middle-level  updraft  and 
by  horizontal  transfer  of  convective  debris.  (Au- 
thor's abstract) 
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APPLICATION  OF  THE  SEMI-LAGRANGIAN 
METHOD  TO  A  SPECTRAL  MODEL  OF  THE 
SHALLOW  WATER  EQUATIONS, 

Canadian  Meteorological  Centre,  Dorval 
(Quebec). 
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Monthly  Weather  Review  MRWEAB,  Vol.   116, 

No.  8,  p  1587-1598,  August  1988.   11  fig,  21  ref, 
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Descriptors:  "Weather  forecasting,  "Numerical 
analysis,  "Mathematical  models.  Spectral  analysis, 
Advection,  Mathematical  studies,  Algorithms,  Pre- 
diction. 

Previous  tests  with  grid-point  numerical  weather 
prediction  models  have  shown  that  semi-Lagran- 
gian  schemes  permit  the  use  of  time  steps  that  are 
much  larger  than  those  permitted  by  the  Courant- 
Friedrichs-Lewy  (CFL)  stability  criterion  for  the 
corresponding  Eulerian  models,  without  reducing 
the  accuracy  of  the  forecasts.  Thus  model  efficien- 
cy is  improved  because  fewer  time  steps  are 
needed  to  complete  the  forecast.  In  a  first  step  to 
see  if  similar  results  can  be  achieved  in  spectral 
models.  In  a  previous  study,  were  interpolating 
and  noninterpolating  semi-Lagrangian  treatments 
of  advection  to  the  problem  of  simple  advection  by 
a  steady  wind  field  on  a  Gaussian  grid.  This 
present  paper  combines  these  treatments  of  advec- 
tion with  the  semi-implicit  scheme  in  a  spectral 
model  of  the  shallow  water  equations  expressed  in 
vector  momentum  form.  Model  formulations  are 
presented  and  intercomparison  experiments  are 
performed.  It  is  shown  that  both  interpolating  and 
noninterpolating  semi-Lagrangian  schemes  can  be 
applied  accurately  and  stably  to  a  spectral  model 
of  the  shallow  water  equations  with  time  steps  that 
are  much  larger  than  the  CFL  limit  for  the  corre- 
sponding Eulerian  model.  (Author's  abstract) 
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SEASONAL  VARIATIONS  IN  THE  DIURNAL 
CHARACTERISTICS  OF  HEAVY  HOURLY 
PRECIPITATION  ACROSS  THE  UNITED 
STATES, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Ge- 
ography. 
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Monthly  Weather  Review  MRWEAB,  Vol.  116, 
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ref. 

Descriptors:  "Precipitation,  "Diurnal  distribution, 
"Seasonal  variation,  Precipitation  intensity,  Geog- 
raphy, Spatial  distribution,  Temporal  distribution. 

Hourly  precipitation  data  from  1967  to  1983  for 
the  coterminous  United  States  were  harmonically 
analyzed  in  order  to  document  the  diurnal  variabil- 
ity of  several  categories  of  heavy  hourly  precipita- 
tion during  winter,  spring,  summer,  and  autumn. 
The  analysis  revealed  that  the  diurnal  characteris- 
tics of  hourly  precipitation  vary  considerably  with 
season,  geographic  region,  and  precipitation  inten- 
sity. During  winter  and  spring,  a  weak  late-morn- 
ing frequency  maximum  prevails  for  the  lightest 
(2.5-6.2  mm/h)  precipitation  category.  As  intensity 
increases  (to  6.3-12.6,  12.7-25.3,  and  >  or  =  25.4 
mm/h),  the  amplitude  of  the  diurnal  cycle  also 
increases,  and  a  nocturnal  maximum  becomes  ap- 
parent across  much  of  the  eastern  and  central 
United  States.  In  summer,  the  diurnal  cycle  is 
strongly  modulated  for  all  categories.  The  noctur- 
nal region  decreases  in  areal  extent  at  this  time  of 
year,  as  an  afternoon  maximum  becomes  estab- 
lished across  the  southern  and  eastern  states.  In 
autumn,  the  nocturnal  region  again  increases  in 
size,  although  the  area  it  encompasses  is  smaller 
than  that  during  winter  and  spring.  Seasonal  vari- 
ations in  the  semidiurnal  cycle  are  more  ambiguous 
due  to  the  dominance  of  the  diurnal  cycle  at  most 
locations,  although  secondary  maxima  and  minima 
are  most  likely  south  of  the  Great  Lakes  and  in 
eastern  and  central  Texas.  Comparison  with  the 
results  of  previous  studies  indicates  that  different 
definitions  of  winter,  spring,  summer,  and  autumn 
can  lead  to  divergent  descriptions  of  the  diurnal 
cycle  of  hourly  precipitation.  (Author's  abstract) 
W89-03484 


SUMMERTIME  WEATHER  AND  ITS  PRE- 
DICTABILITY IN  THE  EASTERN  ORANGE 
FREE  STATE, 

Water    Research    Commission,    Pretoria    (South 
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Africa). 

D.  Hudak. 

South  African  Journal  of  Science,  Vol.  84,  No.  1,  p 

39-44,  January  1988.  3  fig,  5  tab,  15  ref. 

Descriptors:  'Weather  forecasting,  *Weather  pat- 
terns, ♦Precipitation,  'Meteorology,  'Climatology, 
•South  Africa,  'Convective  precipitation,  Hail, 
Rainstorms,  Weather  modification. 

Summertime  weather  observations  from  1977-83  in 
the  eastern  Orange  Free  State  were  examined  and 
the  weather  forecasts  evaluated.  The  observations 
showed  that  67%  of  the  days  were  of  a  convective 
nature,  25%  were  fair  weather,  and  8%  were  gen- 
eral rain  days.  Of  the  convective  days,  about  1/4 
were  associated  with  significant  rainfall,  1/4  with 
widely  scattered  light  showers,  and  the  remaining 
half  with  showers  and  isolated  thunderstorms.  A 
notable  increase  in  the  incidence  of  hail  in  Decem- 
ber followed  by  a  rise  in  general  rain  days  in 
January  reflect  the  intrusion  of  maritime  tropical 
air  into  the  area.  The  forecasting  accuracy  in  dis- 
tinguishing among  the  different  kinds  of  days  was 
0.87  with  a  predictive  performance  of  0.61.  This 
kind  of  forecasting  is  shown  to  be  a  valuable  tool 
in  the  planning  of  weather  modification  operations. 
The  reliability  and  consistency  in  these  forecasts 
indicates  that  a  limit  of  predictability  may  have 
been  reached.  The  forecasting  accuracy  in  distin- 
guishing among  the  three  types  of  convective  days 
was  0.64  with  a  predictive  performance  of  0.27.  In 
this  case  biases  in  forecasts  in  November  and 
March  (the  transition  months  between  winter  and 
summer  circulations)  were  noticeable.  (Author's 
abstract) 
W89-03521 


PRECIPITABLE  WATER  AND  SURFACE  DEW- 
POINT  RELATIONSHIPS  IN  DIFFERENT  AIR- 
FLOW CONDITIONS  AT  CAPE  TOWN, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Geography. 

O.  S.  McGee. 

South  African  Journal  of  Science,  Vol.  84,  No.  1,  p 

64-65,  January  1988.  5  fig,  1  ref. 

Descriptors:  'Precipitation,  'Water  vapor,  'Dew- 
point,  'South  Africa,  'Meteorology,  Radiosondes, 
Cape  Town,  Airflow,  Wind. 

An  analysis  of  published  data  collected  in  South 
Africa  suggested  that  the  relationships  between 
precipitable  water  vapor,  as  calculated  from  radio- 
sonde ascent,  and  the  surface  dewpoint  might 
differ  according  to  the  synoptic  conditions  of  air- 
flow regimes.  This  report  provides  evidence  of  this 
airflow  dependence  from  daily  radiosonde  ascents 
at  13h30  over  10  years  from  Cape  Town.  The  data 
confirm  the  suggestion  that  different  airflow  types, 
with  different  mechanisms  causing  vertical  mixing, 
might  result  in  different  relationships  between  sur- 
face moisture  parameters  and  the  total  water  vapor 
content  of  the  air.  It  is  stressed  that  it  is  the  vapor 
content  and  not  the  amount  transported  that  is 
being  considered,  and  also  that  winds  classified  as 
being  from  a  particular  direction  might  represent 
different  synoptic  conditions.  (Sand-PTT) 
W89-03522 


CALIBRATION  AND  COUPLING  OF  CONCEP- 
TUAL RAINFALL-RUNOFF/CHEMICAL  FLUX 
MODELS  FOR  LONG-TERM  SIMULATION 
OF  CATCHMENT  RESPONSE  TO  ACIDIC 
DEPOSITION, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-03694 


NUMERICAL  SIMULATIONS  OF  THE  DE- 
VELOPMENT OF  MOUNTAIN  CUMULUS 
CLOUDS, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
R.  M.  Banta,  and  K.  R.  Hanson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A190  634. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
9p,  10  fig,  19  ref. 


Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Mountains,  'Simulation  analysis,  'Cloud  for- 
mation, Air  circulation,  Air  entrainment,  Clouds, 
Air  temperature,  Precipitation. 

The  initiation  and  development  of  shallow  cumuli 
forming  over  a  heated  mountain  ridge  are  sensitive 
to  the  magnitude  of  the  surface  heat  flux  and  to  the 
presence  of  domain-scale  convergence  in  the 
boundary  layer.  A  two-dimensional,  fine  resolution 
(200  m  horizontal  by  100  m  vertical)  version  of  the 
cloud  model,  showed  that  a  surface  kinematic  heat 
flux  of  17  K  cm/sec  was  insufficient  to  produce 
cloud,  but  a  larger  heat  flux  of  25  K  cm/sec  did 
generate  shallow  clouds.  Furthermore,  a  domain- 
scale,  boundary-layer  convergence  of  0.0001/sec 
added  to  the  lower  heat  flux  run  produced  deeper 
(but  still  shallow)  clouds  sooner  than  the  higher 
heat  flux  case  without  convergence.  The  lack  of 
precipitation  in  these  clouds  results  from  the  model 
correctly  predicting  low  liquid  water  contents  and 
low  cloud  activity.  (Author's  abstract) 
W89-03749 


INTERNATIONAL  METEOROLOGICAL  IN- 
STITUTE IN  STOCKHOLM  ANNUAL 
REPORT,  JULY  1986-JUNE  1987. 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-03754 


INTERIM  ASSESSMENT:  THE  CAUSES  AND 
EFFECTS  OF  ACIDIC  DEPOSITION.  VOLUME 
1:  EXECUTIVE  SUMMARY. 

National  Acid  Precipitation  Assessment  Program, 
Washington,  DC.  Office  of  the  Director  of  Re- 
search. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03774 


RELATIONSHIP  BETWEEN  PRECIPITATION 
QUALITY,  SHALLOW  GROUND-WATER 
GEOCHEMISTRY,  AND  DISSOLVED  ALUMI- 
NUM IN  EASTERN  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03782 


THEORETICAL  MODEL  OF  THE  PROCESS 
OF  RAINFALL  INTERCEPTION  IN  FOREST 
CANOPY, 

Beijing  Coll.  of  Forestry  (China).  Dept.  of  Basic 

Courses. 

L.  Jiagang. 

Ecological  Modelling  ECMOOT,  Vol.  42,  No.  2,  p 

111-123,  August  1988.  3  fig,  24  ref. 

Descriptors:  'Mathematical  models,  'Rainfall, 
'Throughfall,  'Forest  hydrology,  'Canopy, 
'Interception,  'Evaporation,  Ecosystems. 

A  theoretical  model  describing  the  process  of  rain- 
fall interception  and  evaporation  in  a  forest  canopy 
is  presented.  The  new  model  localizes  water  bal- 
ance between  rainfall,  throughfall,  evaporation  and 
changes  in  storage  on  every  infinitely  thin  layer  of 
canopy.  Consequently,  shading  relationships  be- 
tween different  layers  of  canopy  are  considered. 
The  model  is  closely  connected  with  canopy  struc- 
ture and  its  physical  nature  without  empirical  coef- 
ficient determined  by  fitting  data.  The  new  model 
provides  more  information  and  detail  for  intercep- 
tion and  evaporation  process.  An  illustration  shows 
a  vivid  process  evolving,  with  rational  results. 
(Author's  abstract) 
W89-03825 


ROLES  OF  RAINFALL  AND  RUNOFF  IN  THE 
SEDIMENT  TRANSPORT  CAPACITY  OF  IN- 
TERRILL  FLOW, 

Guelph  Univ.  (Ontario).   School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-03831 


REVISED  SLOPE  STEEPNESS  FACTOR  FOR 
THE  UNIVERSAL  SOIL  LOSS  EQUATION, 


Agricultural  Research  Service,  Pullman,  WA. 
For  primary  bibliographic  entry  see  Field  2J. 

W89-03832 


SIZE  DISTRIBUTION  OF  SEDIMENT  AS  AF- 
FECTED BY  SURFACE  RESIDUE  AND  SLOPE 
LENGTH, 

Agricultural  Research  Service,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-03835 


EXCESS  NITROGEN  DEPOSITION:  ISSUES 
FOR  CONSIDERATION, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03873 


RESPONSE  TO  HEAVY  NITROGEN  APPLICA- 
TIONS IN  FERTILIZER  EXPERIMENTS  IN 
BRITISH  FORESTS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03874 


DROP  IMPACT  ENERGY:  SOIL  EXCHANGE- 
ABLE SODIUM  PERCENTAGE  INTERAC- 
TIONS IN  SEAL  FORMATION, 

Agricultural    Research   Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03904 


ANALYSIS  OF  THE  REAL-TIME  MEASURE- 
MENT OF  THE  PH  OF  RAINFALL  AT 
PADOVA,  ITALY:  SEASONAL  VARIATION 
AND  METEOROLOGICAL  ASPECTS, 

Consiglio  Nazionale  delle  Ricerche,  Padua  (Italy). 
1st.  di  Chimica  e  Tecnologia  dei  Radioelementi. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03938 


CHARACTERIZATION  OF  THE  PRECIPITA- 
TION IN  AN  URBAN  AREA  OF  THE  PO 
VALLEY,  ITALY, 

Bologna  Univ.  (Italy).  Dept.  of  Industrial  Chemis- 
try and  Materials. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03943 


CHARACTERIZATION  OF  A  RURAL  AREA  IN 
TERMS  OF  DRY  AND  WET  DEPOSITION, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

1st.  Inquinamento  Atmosferico. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03960 


RECONSTRUCTION  OF  PAST  RIVER  FLOW 
AND  PRECIPITATION  IN  CANTERBURY, 
NEW  ZEALAND  FROM  ANALYSIS  OF  TREE- 
RINGS, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

School  of  Forestry. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-03966 


DIGITISING  PLUVIOGRAPHS, 

Meteorological    Service,   Wellington   (New   Zea- 
land). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-03969 


RECONNAISSANCE  ISOTOPE  STUDY  OF 
WATERS  IN  THE  KARST  OF  THE  WESTERN 
TATRA  MOUNTAINS, 

Institute  of  Physics  and  Nuclear  Techniques, 
Krakow  (Poland). 

For  primary  bibliographic  entry  see  Field  2F. 
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EXPRESSION  BY  RECURRENCE  OF  SUCCES- 
SIVE MOMENTS  OF  DISTRIBUTION  FUNC- 
TIONS OF  DRY  OR  WET  RUNS  FOLLOWING 
AN  UPPER  ORDER  MARKOV  CHAIN  (EX- 
PRESSIONS RECURRENTES  DES  MOMENTS 
SUCCESSIFS  DES  FONCTIONS  DE  REPARTI- 
TION DES  LONGUEURS  DE  SEQUENCES 
SECHES  OU  PLEUVIEUSES  REGIES  PAR  UN 
PROCESSUS  DE  MARKOV  D'ORDRE  SUPER- 
IEUR), 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Inst,  de  Mecanique  des  Fluides. 
C.  Thirriot,  and  M.  Arnaud. 

Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  307,  No.  4,  p  361-366, 
June  28,  1988.  6  ref.  English  summary. 

Descriptors:  *Markov  process,  *Climatology, 
•Distribution,  'Rainfall,  'Water  forecasting,  Hy- 
drology, Weather,  Mathematical  analysis. 

Discrete  Markov  chains  have  been  used  to  charac- 
terize pluviometric  behavior  and  to  simulate  possi- 
ble daily  weather  situations  including  meteorologi- 
cal hazards.  The  variability  of  the  yearly  number 
of  rainy  days  given  by  low-order  Markov  chains  is 
often  less  than  historical  variability.  The  variability 
is  approximate  in  relation  to  the  values  of  succes- 
sive moments  of  the  wet  sequence  length.  The 
distribution  of  the  sequence  lengths  is  itself  also 
useful,  because  it  is  like  a  more  global  climate 
characterization  than  the  basic  conditional  prob- 
abilities represented  by  the  Markov  matrix  coeffi- 
cients. The  distribution  functions  of  runs  of  the 
same  value  of  a  Boolean  variable  drawn  from  an 
upper  order  Markov  chain  is  derived;  then  a  recur- 
rence is  found  for  the  general  formula  of  any  order 
moment  of  this  run  length.  The  example  of  the 
drought  length  at  meteorological  stations  in  south- 
western France  is  presented  to  illustrate  the 
method.  Results  show  that  increasing  the  Markov 
order  improves  the  proximity  of  theoretical  and 
historical  values.  The  use  of  fourth  order  chains  is 
necessary  for  the  distributions  of  the  wet  or  dry 
sequence  lengths.  However,  first  or  second  order 
chains  suffice  for  short  length  sequences.  (Author's 
abstract) 
W89-03986 


NORTHEASTERN  PACIFIC  SUBMICRO- 
METER  AEROSOL  AND  RAINWATER  COM- 
POSITION: A  MULTIVARIATE  ANALYSIS, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Engineering  and  Science. 
R.  J.  Vong,  H.-C.  Hansson,  H.  B.  Ross,  D.  S. 
Covert,  and  R.  J.  Charlson. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  93,  No.  2,  p  1625-1637,  February  20,  1988.  5 
fig,  7  tab,  59  ref.  NSF  Grant  ATM-83 18028. 

Descriptors:  *Water  chemistry,  *Aerosols,  *Rain, 
•Chemical  composition,  'Cyclonic  precipitation, 
•Chemistry  of  precipitation,  Precipitation,  Chemi- 
cal properties,  Statistical  analysis,  Ions,  Sulfates, 
Nitrates,  Hydrogen,  Trace  metals,  Heavy  metals, 
Metals,  Lead,  Copper,  Cadmium,  Manganese,  Va- 
nadium, Chromium,  Nickel,  Zinc,  Ammonium. 

Simultaneous  observations  of  aerosol  and  rain- 
water composition  were  performed  at  a  remote, 
mid-latitude,  marine,  land-based  site  to  character- 
ize the  chemistry  of  Northeastern  Pacific  cyclonic 
frontal  air  masses.  The  measured  concentrations  of 
both  the  major  ions  (S04(-),  N03(-),  H(  +  ))  and 
trace  metals  (Pb,  Cu,  Cd,  Mn,  V,  Cr,  Ni,  Zn)  in  the 
submicrometer  aerosol  and  rainwater  were  very 
low  and  similar  to  other  remote  locations  indicat- 
ing that  the  Lake  Ozette  sampling  site  is  not  domi- 
nated by  human  activity  during  on-shore  air  flow. 
Statistical  analysis  indicated  that  experimental  un- 
certainty was  not  a  significant  source  of  variability 
and  that  rainwater  solute  has  independent  influ- 
ences from  sea  salt  and  a  component  that  included 
NH4(  +  ),  H(  +  ),  and  S04(~).  Further  investigation 
of  source  relationships  was  performed  using  850 
mbar  trajectories,  principal  component  analysis, 
partial  least  squares  regression,  enrichment  factors, 
and  scavenging  ratios.  Using  these  methods,  it  is 
concluded  that  submicrometer  aerosol  is  the  main 
precursor  of  trace  metals  and  excess  sulfate  in 
Northeastern  Pacific  rain.  (Author's  abstract) 
W89-03989 


CHEMICAL  CHARACTERISTICS  OF  PRECIPI- 
TATION IN  NH3- AFFECTED  AREAS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03993 


GAS-PHASE,  CLOUD  AND  RAIN-WATER 
MEASUREMENTS  OF  HYDROGEN  PEROX- 
IDE AT  A  HIGH-ELEVATION  SITE, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Air  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03994 


SIMULTANEOUS  DETERMINATION  OF 
UREA  AND  AMMONIA  NITROGEN  IN  SOIL 
EXTRACTS  AND  WATER  BY  HIGH  PER- 
FORMANCE LIQUID  CHROMATOGRAPHY, 

Farms  of  Texas,  Alvin. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04016 


PROTOCOL  FOR  COLLECTING,  PROCESS- 
ING, AND  SHIPPING  PRECIPITATION  SAM- 
PLES, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04091 


OPERATIONAL  PROTOCOL  FOR  A  RECORD- 
ING PRECIPITATION  MONITOR, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04092 


CLIMATIC  DATA  FOR  THE  COTTONWOOD 
LAKE  AREA,  STUTSMAN  COUNTY,  NORTH 
DAKOTA,  1983, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04143 


CLIMATIC  DATA  FOR  WILLIAMS  LAKE, 
HUBBARD  COUNTY,  MINNESOTA,  1985, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

A.  M.  Sturrock,  D.  O.  Rosenberry,  and  T.  C. 
Winter. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-607,  1987.  40p,  4  tab,  3  ref. 

Descriptors:  'Limnology,  'Evaporation,  'Climatic 
data,  'Minnesota,  Heat  budget,  Precipitation,  Data 
collections,  William  Lake. 

Research  on  the  hydrology  of  Williams  Lake, 
north-central  Minnesota  includes  study  of  evapora- 
tion. Climatic  data  are  presented  for  energy-budget 
and  mass-transfer  studies,  including:  water  surface 
temperature,  dry-bulb  and  wet-bulb  air  tempera- 
tures, wind  speed,  precipitation,  and  solar  and  at- 
mospheric radiation.  Data  are  collected  at  raft  and 
land  stations.  (USGS) 
W89-04151 


SIMULATION  OF  SURFACE-MOISTURE  EF- 
FECTS ON  THE  GREAT  PLAINS  LOW-LEVEL 
JET, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For   primary   bibliographic   entry   see   Field   2G. 
W89-04283 


MOBILE  SOUNDING  OBSERVATIONS  OF  A 
TORNADIC  STORM  NEAR  THE  DRYLINE: 
THE  CANADIAN,  TEXAS  STORM  OF  7  MAY 
1986, 

Oklahoma  Univ.,  Norman.  School  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04284 


VERTICAL  STRUCTURES  OF  THE  ATMOS- 
PHERIC ELECTRICAL  POTENTIAL  GRADI- 
ENT AND  THE  BEHAVIOR  OF  THE  PRECIPI- 
TATION CHARGES  DURING  SNOWFALLS 
NEAR  THE  GROUND  SURFACE, 
Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

Y.  Asuma,  K.  Kikuchi,  T.  Taniguchi,  and  S.  Fujii. 
Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  66,  No.  3,  p  473-488,  June  1988.  17 
fig,  27  ref. 

Descriptors:    'Precipitation,    'Electric    potential, 
'Snow,  'Atmospheric  physics,  Storms,  Ions. 

In  order  to  examine  the  vertical  structures  of  the 
atmospheric  electrical  potential  gradient  and  the 
behavior  of  charges  on  precipitation  particles 
during  snowfalls  in  the  lower  atmospheric  layer, 
tethered  balloon  observations  were  carried  out 
with  several  observation  stages  secured  to  its 
tether.  Simultaneously,  data  observed  on  the 
ground  and  on  the  roof  of  a  nearby  building  were 
analyzed  with  the  following  results:  (1)  The  mirror 
image  relation  between  the  polarities  of  the  electric 
potential  gradient  and  precipitation  charges  was 
always  observed  near  the  ground,  but  this  relation 
was  not  always  observed  aloft.  (2)  Charges  on 
snow  particles  were  weaker  aloft  and  stronger  near 
the  ground  surface.  (3)  When  the  height  of  the 
cloud  base  was  low  and  the  highest  observation 
stage  of  the  tethered  balloon  was  in  the  cloud  or 
near  the  cloud  base,  snow  particles  were  electrified 
weakly  but  positively  at  the  highest  stage;  howev- 
er, snow  particles  were  electrified  negatively  near 
the  ground  and  the  electric  potential  gradient  was 
positive  on  the  ground.  (4)  The  atmospheric  elec- 
trical potential  gradient  on  the  ground  was  modi- 
fied by  the  ions  which  were  emitted  by  the  corona 
discharge.  (5)  The  most  suitable  electrification 
mechanism  seems  to  be  the  Wilson's  selective  ion 
capture  process  below  the  cloud  base.  (White- 
Reimer-PTT) 
W89-04285 


POSSIBLE  RAINFALL  MECHANISM  IN  THE 
OROFURE  MOUNTAIN  RANGE,  HOKKAIDO, 
JAPAN-THE  RAINFALL  ENHANCEMENT  BY 
A  TWO-LAYER  CLOUD  STRUCTURE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

K.  Iwanami,  K.  Kikuchi,  and  T.  Taniguchi. 
Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  66,  No.  3,  p  497-504,  June  1988.  8 
fig,  10  ref. 

Descriptors:  'Meteorology,  'Precipitation,  'Rain- 
fall, 'Rainfall  intensity,  'Clouds,  'Radar,  'Orogra- 
phic precipitation,  Weather,  Cloud  structure,  Oro- 
fure  Mountain  Range,  Hokkaido,  Japan. 

Radar  observations  were  carried  out  on  the  Oro- 
fure  mountain  range  in  the  Iburi  sub-prefecture  of 
Hokkaido  from  late  August  to  early  September  in 
1985  and  1986,  in  combination  with  rain  gages  and 
wind  vanes  and  anemometers.  Based  on  the  inter- 
pretation of  radar  echoes  and  rainfall  data  an  esti- 
mate was  made  of  the  rainfall  intensities  of  two 
precipitating  clouds  in  order  to  confirm  the  inter- 
action between  the  two  clouds  using  two  different 
methods.  Results  obtained  by  both  methods 
showed  that  the  rainfall  intensity  when  the  upper 
precipitating  cloud  passed  over  the  lower  orogra- 
phic cloud  was  larger  than  a  simple  summation  of 
the  rainfall  intensity  of  each  cloud.  (White-Reimer- 
PTT) 
W89-04286 


COMPARISON  OF  RADAR  AND  GAUGE 
MEASUREMENTS  OF  RAINFALL  OVER 
WALES  IN  OCTOBER  1987, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04292 


FRACTAL  CHARACTERIZATION  OF  INTER- 
TROPICAL PRECIPITATIONS  VARIABILITY 
AND  ANISOTROPY  (CARACTERISATION 
FRACTALE    DE    LA    VARIAB1LITF    ET    DE 


Field  2— WATER  CYCLE 
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Group  2B — Precipitation 

L'ANISOTROPIE  DES  PRECIPITATIONS  IN- 
TERTROPICALES), 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau     (France).     Centre     d'lnformation 

Geologique. 

P  .  Hubert,  and  J.  Carbonnel. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  2)  CHDCAQ,  Vol.  307,  No.  8,  p  909-914, 

August  30,  1988.  4  fig,  1  tab,  10  ref. 

Descriptors:  *Precipitation,  "Rainfall,  "Tropical 
regions,  •Meteorology,  Spatial  variability,  Anisot- 
ropy,  Thiessen  method,  Weibull  formula,  Func- 
tional box  counting  method,  Burkina  Faso,  Mali. 

A  single  rain  shower  was  observed  June  12-13, 
1986  in  the  vicinity  of  Ougadougou  (Burkina  Faso) 
from  111  gaging  stations.  The  initial  attempts  to 
apply  fractal  techniques  to  a  single  rain  shower 
suggest  the  following  observations:  (1)  The  multi- 
fractal  structure  of  a  single  shower  rainfall  field 
was  shown  at  mesoscale,  from  a  limited  set  of  data. 
(2)  The  network  spatial  outline  imposes  a  detection 
limit  characterized  by  a  fractal  dimension  associat- 
ed to  a  threshold.  (3)  An  hyperbolic  distribution, 
always  associated  with  intermittent  phenomena 
leading  to  fractal  structures,  can  be  fitted  to  rainfall 
heights.  (4)  It  becomes  workable  to  quantify  varia- 
bility and  anisotropy  of  rainfall  fields.  Anisotropy 
seems  to  be  controlled  by  the  direction  of  move- 
ment of  meteorological  perturbations.  (White- 
Reimer-PTT) 
W89-04293 


CHEMICAL  COMPOSITION  OF  ATMOS- 
PHERIC PRECIPITATION  IN  CZECHOSLO- 
VAKIA, 1978-1984-H  EVENT  SAMPLES, 

Ustredni  Ustav  Geologicky,  Prague  (Czechoslova- 
kia). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04299 


MONTHLY    HYDROGEN   ION   DEPOSITION 
MAPS  FOR  THE  NORTHEASTERN  U.S.  FROM 
JULY  1982  TO  SEPTEMBER  1984, 
Consolidation  Coal  Co.,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04300 


USE  OF  KRIGING  IN  THE  SPATIAL  ANALY- 
SIS OF  ACID  PRECIPITATION  DATA, 

ERT,  Inc.,  Camarillo,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-04301 


PATTERNS  OF  CHERNOBYL  FALLOUT  IN 
RELATION  TO  LOCAL  WEATHER  CONDI- 
TIONS, 

Goeteborg   Univ.   (Sweden).   Dept.   of  Radiation 

Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04319 


TOXIC   CONTAMINANTS   IN    RAINFALL   IN 
CANADA:  1984, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04348 


USING  LIGHTNING  FOR  RAINFALL  ESTIMA- 
TION IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

S.  F.  Shih. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 

3,  p  750-755,  May-June  1988.  6  fig,  18  ref,  Contract 

no.  85091811. 

Descriptors:  "Climatology,  "Rainfall,  "Estimating, 
•Lightning,  "Florida,  Remote  sensing,  Mathemati- 
cal equations.  Meteorological  data  collections, 
I  hundcrstorms.  Correlation  analysis. 

The  objective  of  this  study  was  to  evaluate  the 
feasibility  of  using  lightning  to  quantify  the  area 
rainfall     Lightning    and    rainfall    data    collected 


during  1977  and  1978  by  the  Thunderstorm  Re- 
search International  Program  located  at  the  Ken- 
nedy Space  Center  were  used  in  this  study.  The 
results  showed  that  an  increase  of  1  lightning  flash 
per  minute  appears  to  be  equivalent  to  an  increase 
in  rainfall  of  about  1.6  mm.  Also,  each  increment  in 
maximum  flashing  rate  (FM)  per  minute  is  likely  to 
be  equivalent  to  an  increase  of  hourly  rainfall  by  1 
mm.  Using  the  FM  appears  to  be  a  better  tool  for 
the  area-average  rainfall  (RA)  estimation  than 
using  average  flashing  rate.  The  RA  can  be  pre- 
dicted based  on  the  FM  with  an  equation  of 
RA  =  0.467  +  0.562  FM  (r  squared  equals  0.74). 
(Author's  abstract) 
W89-04380 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  BULK  PRECIPITATION  IN  THE 
RICHARDS  BAY  AREA,  WITH  SPECIAL  REF- 
ERENCE TO  LAKE  MZINGAZI, 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Natal  Regional  Lab. 

C.  G.  M.  Archibald,  and  M.  S.  Muller. 

South  African  Journal  of  Science  SAJSAR,  Vol. 

83,  No.  11,  p  700-704,  November/December  1987. 

2  fig,  4  tab,  26  ref. 

Descriptors:  "Acid  rain,  "Precipitation,  "Physico- 
chemical  properties,  "Lakes,  "Industrial  develop- 
ment, "South  Africa,  "Chemistry  of  precipitation, 
Sampling,  Rain  gages,  Nutrients,  Phosphorus,  Ni- 
trogen, Cations,  Anions,  Oligotrophic  lakes,  At- 
mospheric deposition. 

The  chemistry  of  bulk  precipitation  was  measured 
at  twelve  stations  in  the  Richards  Bay  region  at 
monthly  intervals.  Station  3,  the  initial  sampling 
site,  was  established  in  1975  before  major  industrial 
development.  Stations  1  and  2  were  brought  into 
operation  during  1979,  and  Stations  4-12  were  in- 
stalled between  June  and  September  1981.  Samples 
were  taken  at  most  stations  until  February  1983. 
The  temporal  and  spatial  variation  in  atmospheric 
deposition  rates  of  the  major  plant  nutrients,  ca- 
tions, and  anions  were  determined.  At  Station  3  the 
preindustrial  background  deposition  rates  of  total 
phosphorus  and  total  nitrogen  averaged  0.47  kg  P/ 
ha/yr  and  10.63  kg  N/ha/yr.  Phosphorus  deposi- 
tion rates  increased  markedly  to  a  mean  value  of 
1.39  kg/ha/yr  during  the  startup  phase  of  a  phos- 
phoric acid  factory.  Higher  total  phosphorus  depo- 
sition rates  were  obtained  at  stations  in  close  prox- 
imity to  the  industrial  sites.  Approximately  65-70% 
of  the  phosphorus  and  nitrogen  load  reached  Lake 
Mzingazi-a  natural  oligotrophic  freshwater 
system-as  atmospheric  deposition.  Atmospheric 
deposition  of  phosphorus  and  nitrogen  should  be 
accounted  for  in  the  compilation  of  nutrient  budg- 
ets of  lakes.  (Author's  abstract) 
W89-04438 
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FREEZING 


MODELING         SEASONALLY 
GROUND  CONDITIONS, 

Bristol  Univ.  (England). 

M.  G.  Anderson,  and  K.  M.  Sambles. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A190970. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

16p,  2  fig,  3  tab,  8  ref. 

Descriptors:  "Ground  ice,  "Frozen  ground,  "Frost, 
"Snow  cover,  "Model  studies,  Soil  water,  Mathe- 
matical models,  Snow,  Mathematical  analysis, 
Freezing. 

The  spatial  distribution  of  snowcover  in  areas  ex- 
periencing seasonally  frozen  ground,  is  modeled 
through  the  use  of  SNOWM1,  a  model  that  is 
currently  being  developed  in  an  attempt  to  mathe- 
matically model  and  thereby  represent,  the  distri- 
bution of  snow  within  a  catchment  over  the  snow 
season.  Graphical  representations  of  snowcover 
distribution  over  the  snow  season  consider  a  plane 
model  slope,  the  position  and  elevation  of  which 
are  defined  by  the  coordinates  X,  Y  and  Z  (X  and 
Z  are  the  axes  of  rotation,  for  variations  of  slope 
angles  and  azimuths).  The  evolution  in  time  of  a 
snow  profile  at  a  given  point  on  the  slope  is  given 


along  the  T-axis.  Snow  profile  variation  with  ele- 
vation is  demonstrated  for  any  time,  along  the  Y- 
axis.  It  is  for  this  situation  that,  when  applied  to  a 
catchment,  the  model  SNOWM1  is  being  devel- 
oped. (See  also  W89-03331)  (Lantz-PTT) 
W89-03383 


SNOW  DISTRIBUTION  ON  CROP  FIELDS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 
H.  Scholten. 

Agriculture,  Ecosystems  and  Environment,  Vol. 
22/23,  p  363-380,  August  1988.  6  fig,  42  ref. 

Descriptors:  "Snow  management,  "Windbreaks, 
"Snow  cover,  "Cropland,  "Soil-water-plant  rela- 
tionships, Precipitation,  Soil  water,  Trees,  Roots, 
Agricultural  chemicals,  Snow  accumulation,  Snow 
cover,  Elm  trees,  Poplar  trees,  Ash  trees. 

In  regions  where  snowfall  provides  a  significant 
portion  of  the  total  annual  precipitation,  well-de- 
signed barriers  will  provide  for  uniform  snow  dis- 
tribution and  additional  soil  moisture.  Artificial 
barriers  effectively  trap  snow,  but  are  cumbersome 
and  expensive.  Single-row  tree  windbreaks  are  the 
most  effective,  permanent  barriers  for  uniform 
snow  distribution.  In  general,  the  distance  between 
a  series  of  single-row  field  windbreaks  should  be  20 
windbreak  heights  for  effective  cropland  protec- 
tion. The  ideal  tree  species  is  a  tall,  fast-growing 
tree  with  a  narrow  and  porous  crown,  non-spread- 
ing root  system,  non-brittle  branches,  minimum 
tendency  to  sprout,  and  high  resistance  to  chemical 
spray  damage.  Since  no  one  tree  species  possesses 
all  these  characteristics,  the  best-adaptable  species 
should  be  selected  and  adjustments  made  through 
proper  spacings  and  perhaps  later  pruning  and 
thinning.  An  effective  windbreak  allows  snow  to 
filter  through  and  settle  uniformly  over  the  crop- 
land. Most  tree  species  have  crowns  too  dense  for 
adequate  filtering.  Studies  in  Minnesota  and  North 
Dakota  indicate  that  the  dense,  spreading  crowns 
of  Siberian  elm  (Ulmus  pumila)  are  not  conducive 
to  filtering  and  therefore  require  a  wider  spacing 
and  pruning  from  underneath.  Some  hybrid  pop- 
lars (Populus  spp.)  are  ideal  for  filtering,  but  brittle 
branches  and  self-pruning  to  excessive  heights  are 
disadvantages.  Green  ash  (Fraxinus  pennsylvanica) 
on  a  3.0-m  spacing  is  the  best  species  in  use  today. 
(Author's  abstract) 
W89-03413 


ACCUMULATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  (PAHS)  IN  AN 
URBAN  SNOWPACK, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03961 


GEODETIC  TRISECTION,  ALTITUDE,  AND 
ICE-RADAR  SURVEYING  TECHNIQUES 
USED  AT  KNIK  GLACIER,  ALASKA,  AND 
SUMMARY  OF  1979,  1980,  AND  1981  DATA, 

Geological  Survey,  Fairbanks,  AK.  Water  Re- 
sources Div. 

L.  R.  Mayo,  and  D.  C.  Trabant. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  82-685,  1982. 
26p,  5  fig,  7  tab,  9  ref. 

Descriptors:  "Alaska,  "Glaciers,  "Remote  sensing, 
"Radar,  "Ice-dammed  lakes,  "Lake  George,  Knik 
Glacier,  Lakes,  Surveys. 

Knik  Glacier  in  south-central  Alaska  has  the  po- 
tential to  reform  Lake  George,  Alaska's  largest 
glacier-dammed  lake.  Measurements  of  surface  alti- 
tude, snow  depth,  terminus  position,  glacier  speed, 
and  ice  depth  are  being  made  in  an  attempt  to 
determine  the  mechanisms  that  could  cause  a  sig- 
nificant re-advance  of  the  glacier.  New  surveying 
and  data  reduction  techniques  were  developed  by 
the  authors  and  employed  successfully  at  Knik 
Glacier.  These  include  precise  geodetic  surveying 
by  the  'trisection'  technique,  calculation  of  surface 
altitude  at  a  specially;fixed  'index  point'  from  three 
point  measurements  "on  a  rough,  moving  glacier 
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surface,  and  calculation  of  ice  thickness  from  low 
frequency  radar  measurements.   In  addition,  this 
report  summarizes  the  data  collected  from  1979  to 
1981  in  support  of  this  goal.  (USGS) 
W89-04095 


INVESTIGATION  OF  THE  ICE  REGIME  OF  A 
STRETCH  OF  THE  DAUGAVA  RIVER  UNDER 
REGULATED  CONDITIONS, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-04225 


FEATURES  OF  NATURAL  ENVIRONMENT 
AND  OCCURRENCE  OF  GROUNDWATER  IN 
COLD  ARTESIAN  BASINS  IN  PERMAFROST 
AREAS,  CHINA. 

Heilongjiang    Forestry    Design    Research    Inst., 

Harbin  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04323 


2D.  Evaporation  and  Transpiration 


THEORETICAL  MODEL  OF  THE  PROCESS 
OF  RAINFALL  INTERCEPTION  IN  FOREST 
CANOPY, 

Beijing  Coll.  of  Forestry  (China).  Dept.  of  Basic 

Courses. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-03825 


GENERAL  MODEL  OF  FOREST  ECOSYSTEM 
PROCESSES  FOR  REGIONAL  APPLICA- 
TIONS: I.  HYDROLOGIC  BALANCE,  CANOPY 
GAS  EXCHANGE  AND  PRIMARY  PRODUC- 
TION PROCESSES, 

Montana  Univ.,  Missoula.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  21. 
W89-03826 


DEVELOPMENT  OF  A  SIMPLIFIED  PLANT 
STOMATAL  RESISTANCE  MODEL  AND  ITS 
VALIDATION  FOR  POTENTIALLY  TRAN- 
SPIRING AND  WATER-STRESSED  WATER 
HYACINTHS, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
For  primary  bibliographic  entry  see  Field  21. 
W89-03995 


QUASI-ANALYTICAL  SOLUTIONS  OF  THE 
SOIL  WATER  FLOW  EQUATION  FOR  PROB- 
LEMS OF  EVAPORATION, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

For  primary  bibliographic   entry   see   Field   2G. 

W89-04O12 


CLIMATIC  DATA  FOR  MIRROR  LAKE,  WEST 
THORNTON,  NEW  HAMPSHIRE,  1985, 

Geological  Survey,   Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04045 


CLIMATIC  DATA  FOR  THE  COTTONWOOD 
LAKE  AREA,  STUTSMAN  COUNTY,  NORTH 
DAKOTA,  1983, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04143 


CLIMATIC    DATA    FOR    WILLIAMS    LAKE, 
HUBBARD  COUNTY,  MINNESOTA,  1985, 
Geological   Survey,   Lakewood,   CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-04151 


EVAPOTRANSPIRATION     AND     MICROCLI- 
MATE   AT    A    LOW-LEVEL    RADIOACTIVE- 


WASTE  DISPOSAL  SITE  IN  NORTHWESTERN 
ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

R.  W.  Healy,  M.  P.  deVries,  and  A.  M.  Sturrock. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-301,  1987.  88p,  37  fig,  6  tab, 
59  ref. 

Descriptors:  *Evapotranspiration,  'Microclimate, 
•Illinois,  Radioactive  waste  disposal,  Bowen  ratio, 
Hydrologic  budget,  Bureau  County. 

From  July  through  June  1984,  a  study  was  made  of 
the  microclimate  and  evapotranspiration  at  the 
low-level,  radioactive-waste  disposal  site  near 
Sheffield,  Bureau  County,  Illinois.  Three  methods 
were  used  to  estimate  evapotranspiration:  energy- 
budget,  aerodynamic-profile,  and  water-budget. 
Estimates  by  the  first  two  methods  were  computed 
from  hourly  data,  then  summed  by  days  and 
months.  Yearly  estimates  for  March  through  No- 
vember, by  these  methods,  were  quite  close-648 
and  626  mm,  respectively.  Daily  estimates  ranged 
from  0  to  6  mm.  The  water-budget  method  pro- 
duced only  monthly  estimates  based  on  weekly  or 
biweekly  gamma-attenuation,  soil-moisture-content 
measurements.  The  yearly  evapotranspiration  esti- 
mated by  this  method  was  655  mm  and  included 
only  the  months  of  April  through  October.  The 
yearly  (March  through  November)  average  of  657 
millimeters  for  the  three  methods  was  equivalent 
to  70%  of  precipitation  and  75%  of  Penman  poten- 
tial evapotranspiration.  Continuous  measurements 
were  made  of  incoming  and  emitted  longwave  and 
short-wave  radiation,  net  radiation,  soil-heat  flux, 
soil  temperature,  horizontal  windspeed,  and  wet- 
and  dry-bulb  air  temperature.  Windspeed  and  air 
temperature  were  measured  at  three  heights. 
(USGS) 
W89-04159 


EVAPOTRANSPIRATION,  PAN  EVAPORA- 
TION AND  SOIL  WATER  RELATIONSHIPS 
FOR  WHEAT  (TRITICUM  AESTIVUM), 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Agricultural  Engineering. 

P.  Singh,  and  H.  Wolkewitz. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  1,  p  65-81,  April  1988.  5  fig,  6  tab,  31  ref. 

Descriptors:  'Wheat,  'Evapotranspiration,  'Soil 
water,  Pan  evaporation,  Plant  growth,  Plant  devel- 
opment, Irrigation,  Lysimeters. 

Controlled  irrigation  experiments  were  conducted 
for  wheat  grown  in  lysimeters  having  undisturbed 
soil  profiles  and  protected  from  rainfall  by  trans- 
parent roofs.  Crop  evapotranspiration  during  dif- 
ferent crop  growth  stages  and  its  relationships  with 
class  A  pan  evaporation  and  soil  water  parameters 
were  studied.  The  casual  evapotranspiration  during 
different  crop  growth  stages  was  greatly  influ- 
enced by  amount  and  time  of  irrigation.  The  ratio 
of  the  maximum  evapotranspiration  and  class  A 
pan  evaporation  increased  linearly  from  germina- 
tion to  46  days  after  sowing  and  remained  constant 
at  1.45  from  46-76  days.  Then  the  ratio  decreased 
linearly  towards  the  crop  ripening.  The  actual 
evapotranspiration  equalled  the  maximum  evapo- 
transpiration up  to  the  critical  value  of  relative  soil 
water,  and  then  the  actual  evapotranspiration  de- 
creased at  a  very  fast  rate  with  further  decrease  in 
relative  soil  water.  The  critical  value  of  the  rela- 
tive soil  water  varied  from  0.65  to  0.84  during  the 
crop  growth-stage  periods  late  tillering-heading 
and  dough  ripe-ripe,  respectively.  (Author's  ab- 
stract) 
W89-04209 


MICRO  AND  LARGE-SCALE  PARAMETERS 
EVALUATION  OF  EVAPORATION  FROM  A 
LAKE, 

Athens  Univ.  (Greece).  Lab.  of  Meteorology. 
C.  Jacovides,  G.  Papaioannou,  and  P.  Kerkides. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  263-272,  June  1988.  5  fig,  28  ref. 

Descriptors:  'Lakes,  'Lake  evaporation,  'Micro- 
meteorology,     'Evaporation,    Evapotranspiration 


potential,  Bowen  ratio,  Wind  speed,  Relative  hu- 
midity, Heat  flow,  Radiation,  Water  temperature. 

Selected  measurements  of  micrometeorological 
quantities  taken  over  a  lake  are  presented.  The 
measured  quantities  include  horizontal  and  vertical 
components  of  the  wind  speed,  readings  of  tem- 
peratures from  wet  and  dry-bulb  thermocouples, 
short-wave  and  long-wave  incoming  and  out-going 
radiation  fluxes,  readings  of  water  temperatures  at 
three  different  depths  in  the  lake,  as  well  as  read- 
ings of  the  water  surface  temperature.  Direct  out- 
come of  the  measurements  are  the  sensible  and 
latent  heat  fluxes  as  determined  by  the  eddy  corre- 
lation method.  The  calculation  of  the  potential  or 
reference  evapotranspiration  according  to  various, 
commonly  used  methods  allows  the  comparison  of 
the  calculated  latent  heat  flux  values  with  the 
measured  ones.  It  has  been  observed  that  the  re- 
sults obtained  from  the  bulk  aerodynamic  method 
are  in  quite  good  agreement  with  the  measured 
eddy  correlation  ones.  The  Penman  method  shows 
a  trend  of  over-estimating  potential  evapotranspir- 
ation while  the  Bowen  ratio  and  the  Monteith- 
Penman  methods  give  rather  satisfactory  results 
only  for  those  cases  where  the  value  of  the  ratio  of 
measured  to  calculated  Bowen  ratio  is  close  to 
unity.  The  concept  of  the  aridity  index  of  the 
atmosphere  and  the  state  of  its  stability  have  also 
been  investigated.  (Author's  abstract) 
W89-04268 


VARIATION  IN  EVAPOTRANSPIRATION 
AND  CAPILLARY  RISE  WITH  CHANGING 
SOIL  PROFILE  CHARACTERISTICS, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-04271 


DAILY  POTENTIAL  EVAPOTRANSPIRATION 
MODELLING, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

G.  Tsakiris. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  393-402,  June  1988.  4  fig,  1  tab,  20 

ref. 

Descriptors:  'Model  studies,  'Evapotranspiration, 
Stochastic  models,  Markov  process,  Wilson  Hil- 
ferty  transformation,  Greece. 

A  stochastic  procedure  for  modeling  evapotran- 
spiration consists  of  two  steps:  the  sequence  of  four 
different  types  of  day  in  relation  to  rainfall  occur- 
rence is  obtained  by  a  two-state,  first-order 
Markov  chain  model;  and  the  daily  potential  eva- 
potranspiration is  generated  for  each  type  of  day 
by  employing  a  simple  autoregressive  model.  The 
Wilson-Hilferty  transformation  is  used  to  incorpo- 
rate asymmetry  in  the  model.  Comparing  the  his- 
torical and  synthetic  series  in  four  meteorological 
stations  in  Greece  by  means  of  the  main  statistical 
parameters,  such  as  the  arithmetic  mean,  standard 
deviation,  skewness  coefficient  and  dimensionless 
maximum  and  minimum  values,  it  was  concluded 
that,  for  summer  months,  the  deviations  from  the 
arithmetic  mean  of  potential  evapotranspiration  are 
relatively  low,  and  therefore  the  mean  daily  values 
may  be  used  as  reliable  representations  for  each 
month  in  most  agricultural  and  hydrological 
models.  (Author's  abstract) 
W89-04278 


2E.  Streamflow  and  Runoff 


MAINSTEM   AND  OVERBANK  FLOW  SEDI- 
MENT MOVEMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-03352 


MONITORING  BIRD  POPULATION  DENSI- 
TIES ALONG  THE  COLORADO  RIVER  IN 
GRAND  CANYON, 

Glen   Canyon    Environmental    Studies,    Flagstaff, 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


AZ. 

For   primary   bibliographic   entry   see   Field   6G. 
W89-03379 


BEAVER  HABITAT  USE  AND  IMPACT  IN 
TRUCKEE  RIVER  BASIN,  CALIFORNIA, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Resources  Management. 

P.  Beier,  and  R.  H.  Barrett. 

Journal  of  Wildlife  Management  JWMAA9,  Vol. 

51,  No.  4,  p  794-799,  1987.  4  tab,  16  ref. 

Descriptors:  'Rivers,  *Beavers,  'Wildlife  habitats, 
•California,  Truckee  River,  Regression  analysis, 
Streams,  Stream  gradient,  Forages,  Cottonwood 
trees,  Willow  trees,  Ecology,  River  basins. 

Stepwise  logistic  regression  was  used  to  identify 
factors  important  for  habitat  use  by  beavers  on 
streams.  Increasing  stream  width  and  depth  and 
decreasing  gradient  had  the  strongest  positive  ef- 
fects on  habitat  use;  food-availability  variables 
added  little  explanatory  power.  Some  abandoned 
colony  sites  appeared  to  have  been  located  on 
physically-unsuitable  habitat,  whereas  others  ap- 
peared to  be  physically-suitable  sites  abandoned 
due  to  resource  depletion.  The  fact  that  few 
unused  or  uncolonized  reaches  were  misclassified 
as  suitable  habitat  suggests  that  suitable  habitat  has 
been  saturated.  Impact  of  beaver  on  woody  plants 
was  assessed  for  8  forage  species.  Local  extinction 
of  quaking  aspen  (Populus  tremuloides)  and  black 
cottonwood  (P.  trichocarpa)  occurred  on  4-5%  of 
stream  reaches.  Willow  (Salix  spp.)  showed  good 
vigor  despite  heavy  use  in  most  reaches.  (Author's 
abstract) 
W89-03429 


ROLE  OF  STREAM  SUBSTRATES  IN  ALU- 
MINIUM MOBILITY  AND  ACID  NEUTRAL- 
IZATION, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03446 


HUMMOCKING  BY  LOTIC  CHARA:  OBSER- 
VATIONS ON  ALTERATIONS  OF  HYPOR- 
HEIC  TEMPERATURE  PATTERNS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

S.  P.  Hendricks,  and  D.  S.  White. 
Aquatic  Botany  AQBODS,  Vol.  31,  No.  1-2,  P  13- 
22,  July  1988.  5  fig,  1  tab,  34  ref. 

Descriptors:  'Aquatic  plants,  'Water  temperature, 
•Streams,  Interstitial  water,  Nutrients,  Lotic  envi- 
ronment, Michigan. 

Stream-bed  temperature  profiles  were  used  to  ex- 
amine hyporheic  water  patterns  beneath  Chara 
hummocks  in  a  northern  Michigan  stream.  Hum- 
mocks were  found  to  alter  expected  hyporheic 
temperature  patterns  significantly,  causing  appar- 
ent upwellings  of  deeper,  colder  waters  into  the 
hummock.  The  magnitude  of  temperature  pattern 
alterations  was  proportional  to  the  size  of  the 
hummock,  and  hummocks  were  often  situated  in 
areas  of  the  stream  where  cooler  hyporheic  water 
was  closest  to  the  stream-bed  surface.  Upwelling 
and  downwelling  patterns  caused  by  hummocks 
conformed  to  the  literature  on  hyporheic  flow 
alterations  imposed  by  inanimate  objects  on  the 
stream-bed  surface.  Hyporheic  water  upwellings 
may  be  of  benefit  to  Chara  by  exposing  the  anchor- 
age system  to  higher  nutrient  or  ion  levels  existing 
in  interstitial  water.  (Author's  abstract) 
W89-03466 


CORRELATIONS  BETWEEN  PHYSICO- 
CHEMICAL  FACTORS  AND  POPULATION 
DENSITY  OF  CLADOCERANS  IN  THE  TIGRIS 
AND  DIYALA  RIVERS  AT  BAGHDAD,  IRAQ, 

Scientific  Research  Council,  Baghdad  (Iraq). 

H.  H.  Mangalo,  and  M.  M.  Akbar. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  7,  p  627-643,  October  1988. 

9  fig,  23  ref. 

Descriptors:  'Physicochemical  properties,  'Clado- 
cerans,  'Population  density,  Iraq,  Seasonal  varia- 


tion, Rivers,  Flow  velocity,  Water  temperature, 
Dissolved  oxygen,  Conductivity,  Hydrologic  data 
collections,  Chlorophyll  a,  Population  dynamics, 
Transparency,  Daphnia. 

Seasonal  variation  of  some  environmental  factors 
such  as  water  temperature,  dissolved  oxygen,  hy- 
drogen ion  concentration,  transparency,  electrical 
conductivity,  velocity  of  water  flow  and  chloro- 
phyll a  were  studied  for  one  year  in  two  rivers, 
Tigris  and  Diyala  at  Baghdad.  Seasonal  qualitative 
and  quantitative  studies  of  the  cladocerans  of  the 
two  rivers  are  reported.  Eight  species  comprise  the 
cladoceran  fauna  of  Diyala  River:  Bosmina  longir- 
ostris,  Moina  affinis,  Ceriodaphnia  cornuta,  Simo- 
cephalus  vetulus,  Daphnia  lumholtzi,  Chydorus 
sphaericus,  Macrothrix  laticornis,  Diaphanosoma 
brachyurum,  whereas  at  Tigris  River  five  species 
comprise  the  cladocerans  fauna:  B.  longirostris,  M. 
affinis,  C.  cornuta,  S.  vetulus  and  D.  brachyurum. 
Population  density  of  these  cladocerans  was  stud- 
ied in  relation  to  some  physico-chemical  factors  as 
mentioned  previously  and  found  there  is  a  positive 
relationship  between  population  density  and  dis- 
solved oxygen  concentration,  velocity  of  water 
current,  and  transparency  for  both  rivers  and  nega- 
tive relationship  with  surface  water  temperature 
and  chlorophyll  a.  (Author's  abstract) 
W89-03487 


SECONDARY  PRODUCTION  AND  ENERGY 
TRANSFER  IN  THE  POLLUTED  RIVER 
SAALE  (THURINGIA,  SOUTHERN  GDR), 

Akademie   der   Wissenschaften   der   DDR,   Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-03494 


REAERATION  OF  OXYGEN  IN  SHALLOW, 
MACROPHYTE  RICH  STREAMS:  II.  RELA- 
TIONSHIP BETWEEN  THE  REAERATION 
RATE  COEFFICIENT  AND  HYDRAULIC 
PROPERTIES, 

Miljoestyrelsen,  Silkeborg  (Denmark).  Freshwater 
Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03495 


SEASONAL  BIOMASS  AND  PRODUCTIVITY 
OF  THE  SUBMERGED  MACROPHYTES  IN  A 
POLLUTED  WISCONSIN  STREAM, 

Wisconsin  Univ. -Madison.  Dept.  of  Botany. 

J.  D.  Madsen,  and  M.  S.  Adams. 

Freshwater  Biology  FWBLAB,  Vol.  20,  No.  1,  p 

41-50,  August  1988.  5  fig,  3  tab,  40  ref. 

Descriptors:  'Stream  pollution,  'Aquatic  produc- 
tivity, 'Biomass,  'Macrophytes,  Seasonal  varia- 
tion, Water  temperature,  Wisconsin. 

Biomass  and  light/dark  bottle  productivity  of  ma- 
crophytes in  a  Wisconsin  stream  were  measured 
throughout  one  growing  season.  Badfish  Creek  in 
southern  Wisconsin  receives  treated  sewage  efflu- 
ent. The  stream  also  receives  large  loadings  of 
nutrients  that  create  high  ambient  concentrations 
of  nitrogen  (14  mg/L)  and  phosphorus  (6  mg/L). 
Except  for  a  brief  period  in  early  spring  when  a 
Cladophora  glomerata-filamentous  algal  communi- 
ty was  dominant,  Potamogeton  pectinatus  was  the 
dominant  macrophyte  species  in  Badfish  Creek. 
Maximum  community  biomass  was  710  g  dry 
weight  (DW)/sq  m,  with  a  maximum  aboveground 
biomass  of  620  g  DW/sq  m  and  a  maximum  below- 
ground  biomass  of  120  g  DW/sq  m.  Annual  pro- 
ductivity was  estimated  at  1435  g  DW/sq  m/year, 
with  a  calculated  P/B  of  2.01.  In  situ  net  produc- 
tion averaged  2.83  g  C/g  ash-free  dry  weight/h. 
Net  positive  carbon  gain  by  the  P.  pectinatus  com- 
munity occurred  when  water  temperatures  were 
above  15  C,  and  daylength  at  least  12  h.  This  is 
correlated  to  the  onset  of  tuber  germination  in 
spring,  and  the  point  of  maximal  biomass  decline  in 
autumn.  (Author's  abstract) 
W89-03498 


NITROGEN  CYCLING  BETWEEN  SEDIMENT 
AND  THE  SHALLOW-WATER   COLUMN   IN 


THE  TRANSITION  ZONE  OF  THE  POTOMAC 
RIVER  AND  ESTUARY:  I.  NITRATE  AND  AM- 
MONIUM FLUXES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-03504 


TRACE  METALS  DISTRIBUTION  IN 
HUANGHE  (YELLOW  RIVER)  ESTUARINE 
SEDIMENTS, 

Shandong  Coll.  of  Oceanography  (China).  Dept. 

of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-03505 


FLUX  OF  PARTICULATE  INORGANIC 
MATTER  THROUGH  THE  NIGER  RIVER 
INTO  THE  ATLANTIC  OCEAN, 

Lagos  Univ.  Abeokuta  Campus  (Nigeria).  Coll.  of 

Science  and  Technology. 

O.  Martins. 

Netherlands  Journal  of  Sea  Research  NJSRBA, 

Vol.  22,  No.  2,  p  91-97,  July  1988.  3  fig,  4  tab,  20 

ref. 

Descriptors:  'Particulate  matter,  'Sediment  dis- 
charge, 'Sediment  transport,  'Niger  River,  Sedi- 
ment erosion,  Seasonal  variation,  Silicate  rocks, 
River  basins,  Drainage  systems. 

The  solid  load  level  in  the  Niger  River  proved  to 
be  subject  to  distinct  seasonal  variations,  the  high- 
est concentration  being  attained  well  before  peak 
river  discharge.  A  total  of  25.4  billion  kg  of  sedi- 
ment was  flushed  into  the  Atlantic  through  the 
drainage  system  in  1980-81,  representing  an 
upward  review  of  a  previous  estimate  made  in 
1982.  The  specific  erosion  rate  then  becomes 
20,500  kg/sq  km/y,  the  highest  so  far  measured  in 
Africa.  The  composition  of  the  transported  sedi- 
ment reflects  the  chemical  disintegration  of  silicate 
rocks  predominant  in  the  basin.  (Author's  abstract) 
W89-03535 


FIELD  OBSERVATIONS  ON  THE  INFLUENCE 
OF  LOW  WATER  VELOCITIES  ON  DRIFTING 
OF  BULINUS  GLOBOSUS, 

Institut  Tropical  Suisse,  Ifakara  (Tanzania).  Field 

Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W  89-03  547 


NUISANCE  BIOMASS  LEVELS  OF  PERIPHY- 
TIC  ALGAE  IN  STREAMS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03549 


LIFE  HISTORIES,  ABUNDANCE  AND  DISTRI- 
BUTION OF  SOME  MACROINVERTEBRATES 
FROM  A  SOUTH  CAROLINA,  USA  COASTAL 
PLAIN  STREAM, 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03551 


NITRATE  DEPLETION  IN  THE  RIPARIAN 
ZONE  OF  A  SMALL  WOODLAND  STREAM, 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

J.  Warwick,  and  A.  R.  Hill. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  3,  p  231- 
240,  January  22,  1988.  3  fig,  3  tab,  39  ref. 

Descriptors:  'Streams,  'Groundwater  movement, 
•Nitrates,  'Denitrification,  'Forest  watersheds, 
Organic  soils,  Riparian  land,  Springs,  Nitrogen  re- 
moval, Acetylene  reduction,  Enrichment,  Sub- 
strates, Cores,  Ontario,  Surface-groundwater  rela- 
tions. 

Field  enrichments  with  nitrate  in  two  spring-fed 
natural  drainage  lines, within  the  riparian  zone  of  a 
small    woodland    stream    near   Toronto,    Ontario 


showed  an  absence  of  nitrate  depletion.  The  term 
drainage  line  has  been  defined  as  a  line  of  flow 
having  some  depth  but  not  necessarily  contained 
within  banks  formed  by  water  erosion.  Laboratory 
experiments  with  riparian  substrates  overlain  with 
nitrate-enriched  solutions  revealed  a  loss  of  only  5- 
8%  of  the  nitrate  during  48  h  incubation  at  12  C. 
However,  22-24%  of  the  initial  nitrate  was  deplet- 
ed between  24  and  48  h  when  a  second  set  of 
substrate  cores  was  incubated  at  20  C.  Short-term 
(3  h)  incubations  of  fresh  substrates  amended  with 
acetylene  were  used  to  estimate  in-situ  denitrifica- 
tion  potentials  which  varied  from  0.05-3.19  microg 
N/g/d  for  organic  and  sandy  sediments.  Denitrifi- 
cation  potentials  were  highly  correlated  with  ini- 
tial nitrate  content  of  substrate  samples  implying 
that  low  nitrate  levels  in  groundwater  and  riparian 
substrates  may  be  an  important  factor  in  control- 
ling denitrification  rates.  The  efficiency  of  nitrate 
removal  in  spring-fed  drainage  lines  is  also  limited 
by  short  water-residence  times  of  <  1  h  within  the 
riparian  zone.  These  data  suggest  that  routes  of 
groundwater  movement  and  substrate  characteris- 
tics are  important  in  determining  nitrate  depletion 
within  stream  riparian  areas.  (Author's  abstract) 
W89-03553 


DEGRADATION  OF  SOFTWOOD  (14C 
LIGNIN)  LIGNOCELLULOSES  AND  ITS  RE- 
LATION TO  THE  FORMATION  OF  HUMIC 
SUBSTANCES  IN  RIVER  AND  POND  ENVI- 
RONMENTS, 

Centre   National    de   la    Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03559 


EFFECTS  OF  HEAVY  METALS  POLLUTION 
OF  THE  UPPER  ARKANSAS  RIVER  ON  THE 
DISTRIBUTION  OF  AQUATIC  MACROINVER- 
TEBRATES, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03571 


ZOOPLANKTON  ABUNDANCE  AND  TRANS- 
PORT IN  A  TROPICAL  WHITE-WATER 
RIVER, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-03582 


IMPACT  OF  DISSOLVED  AMINO  ACIDS  ON 
PROTEIN  AND  CELLULOSE  DEGRADATION 
IN  STREAM  WATERS, 

Lund  Univ.  (Sweden).  Lab.  of  Ecological  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03587 


USE  OF  PERIPHYTON  COMMUNITIES  FOR 
NUTRIENT  REMOVAL  FROM  POLLUTED 
STREAMS, 

Vyzkumny      Ustav      Vodohspodarsky,      Prague 

(Czechoslovakia). 

For   primary   bibliographic   entry   see   Field   5G. 

W89-03594 


RELIABILITY  BASED  DISCRETE  DIFFEREN- 
TIAL DYNAMIC  PROGRAMMING  MODEL 
FOR  RIVER  WATER  QUALITY  MANAGE- 
MENT UNDER  FINANCIAL  CONSTRAINT, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
For  primary   bibliographic   entry   see   Field   5G. 
W89-03681 


REDUCED    RESIDENCE    TIME    EFFECT:    IS 
THE  LOWEST  FLOW  THE  WORST  FLOW, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-03684 


MODELLING   STREAM    ACIDIFICATION   IN 
UPLAND  WALES, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03697 


SIMCAT-A  CATCHMENT  SIMULATION 
MODEL  FOR  PLANNING  INVESTMENT  FOR 
RIVER  QUALITY, 

Anglian  Water  Authority,  Huntingdon  (England). 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03700 


UNCERTAINTY  ANALYSIS  IN  WATER  QUAL- 
ITY MODELING  USING  QUAL2E, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03710 


RECURSIVE  RIVER  WATER  QUALITY  ESTI- 
MATION USING  ABSTRACT  EVOLUTION 
EQUATIONS  IN  FUNCTIONAL  SOBOLEV 
SPACES, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03711 


KINETIC  AND  EQUILIBRIUM  FORMULA- 
TIONS IN  MODELLING  OF  HYDROPHOBIC 
ORGANIC  CHEMICALS  IN  SURFACE  AND 
GROUND  WATERS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03712 


TWO-DIMENSIONAL      SHALLOW      WATER 
FLOW  IDENTIFICATION, 

Ministerie  van  Verkeer  en  Waterstaat,  The  Hague 
(Netherlands).  Dienst  Informatieverwerking. 
For  primary  bibliographic  entry  see  Field  2A. 
W89-03740 


APPRAISAL  OF  WATER  RESOURCES  OF  THE 
BOULDER  AND  STILLWATER  RIVER 
BASINS,  INCLUDING  THE  STILLWATER 
COMPLEX,  SOUTH-CENTRAL  MONTANA, 

Geological  Survey,  Billings,  MT. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03756 


EVALUATION  OF  TECHNIQUES  FOR  MEAS- 
URING STREAMFLOW  AND  FOR  ESTIMAT- 
ING FLOW  CHARACTERISTICS  OF  STREAMS 
IN  THE  MISSISSIPPI  RIVER  DELTA,  PRAI- 
RIES, AND  COASTAL  MARSHES  OF  LOUISI- 
ANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-03757 


HYDROLOGIC  DATA  FOR  CECIL  COUNTY, 
MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 

R.  E.  Willey,  R.  A.  McGregor,  J.  DeGrouchy,  and 

M.  D.  Tompkins. 

Maryland  Geological  Survey  Basic  Data  Report 

No.  16,  1987.  150p,  4  fig,  13  tab,  22  maps,  9  ref. 

Descriptors:  'Surface  waters,  'Groundwater, 
'Data  collections,  'Hydrologic  data  collections, 
'Maryland,  Cecil  County,  Chemical  analysis, 
Streamflow,  Pesticides,  Water  level,  Wells,  Pollut- 
ant identification,  Water  use. 

This  report  is  a  compilation  of  surface  water  and 
groundwater  data  for  Cecil  County,  Maryland. 
Surface  water  data  include  streamflow  measure- 
ments and  chemical  analyses  of  water  for  29  par- 
tial-record stations.  Analysis  of  stream-bottom  ma- 
terials also  are  shown  for  trace  elements  at  20  sites 
and  for  pesticides  at  10  sites.  Groundwater  data 
include  water  level  measurements  for  54  wells, 
descriptions  of  1,540  selected  wells  and  36  springs, 
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chemical  analysis  of  water  from  86  wells,  and 
lithologic  logs  of  17  wells  and  test  borings  ranging 
in  depth  from  95  to  1,458  feet.  Surface  water  and 
groundwater  appropriation  data  also  are  reported. 
(Author's  abstract) 
W89-03758 


EFFECTS  OF  FLOOD  CONTROLS  PROPOSED 
FOR  THE  SUCKER  RUN  BASIN,  CHESTER 
COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-03762 


WATER    RESOURCES    OF    SOUTHERN    CO- 
CONINO COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03764 


WATER  RESOURCES  DEVELOPMENT  IN 
LOUISIANA,  1987. 

Army  Engineer  Div.  Lower  Mississippi  Valley, 
Vicksburg,  MS. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A189  656. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
1987.  130p. 

Descriptors:  'Water  resources  development, 
'Flood  control,  'Louisiana,  'Mississippi  River, 
Ouachita  River,  Tensas  River,  Red  River,  Pearl 
River,  Lake  Pontchartrain,  Vermillion  River,  Mer- 
mentou  River,  Calcasieu  River,  Sabine  River, 
Navigation. 

The  Mississippi  River  Commission  (MRC)  was 
created  by  an  Act  of  Congress  in  1879  to  improve 
navigation  and  flood  control  on  the  Mississippi 
River.  Levees  are  the  backbone  of  the  system  and 
cover  more  than  2,000  miles  along  the  Mississippi 
River  and  principal  tributaries  extending  from  ape 
Girardeau,  Missouri,  to  Venice,  Louisiana.  Their 
purpose  is  to  continue  floodwaters  to  the  main 
channel  and  designated  floodways.  Current  infor- 
mation is  presented  on  the  scope  and  progress  of 
water  resources  development  by  the  U.S.  Army 
Corps  of  Engineers  and  the  MRC  in  the  State  of 
Louisiana.  Also  discussed  is  the  role  of  the  Corps 
in  planning,  constructing,  and  operating  protects 
for  flood  control,  navigation,  and  other  beneficial 
uses  of  water  resources.  Projects  that  are  complet- 
ed, under  way,  or  in  the  planning  stage  are  de- 
scribed, with  the  principal  activities  organized  by 
river  basins.  A  map  of  each  basin  is  located  at  the 
beginning  of  each  section.  Each  of  the  12  major 
river  basins  in  Louisiana  is  discussed  in  its  own 
section:  Mississippi  River  Basin,  Atchafalaya  River 
Basin,  Ouachita  River  Basin,  Tensas  River  Basin, 
Red  River  Basin,  Pearl  River  Basin,  Lake  Pont- 
chartrain Basin,  Mississippi  River  Delta  Area,  Ver- 
million River  and  Bayou  Teche  Basins,  Mermentau 
River  Basin,  Calcasieu  River  Basin,  and  Sabine 
River  Basin.  (Lantz-PTT) 
W89-03765 


SUSPENDED-SEDIMENT  CHARACTERISTICS 
OF  THE  YANTIC  RIVER  AT  YANTIC,  CON- 
NECTICUT, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-03771 


HYDROLOGY  OF  A  STREAM-AQUIFER 
SYSTEM  IN  THE  CAMP  VERDE  AREA,  YAVA- 
PAI COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03773 


WATER    RESOURCES    INVESTIGATIONS   IN 
MISSISSIPPI,  1982-83. 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-03781 


CONDENSED  DISAGGREGATION  PROCE- 
DURES AND  CONSERVATION  CORREC- 
TIONS FOR  STOCHASTIC  HYDROLOGY, 

URS  Consultants,  Sacramento,  CA. 

J.  C.  Grygier,  and  J.  R.  Stedinger. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1574-1584,  October  1988.  8  fig,  5  tab,  24 

ref.  NSF  Grant  CEE-8351819. 

Descriptors:  'Hydrologic  models,  *  Model  studies, 
•Streamflow,  Simulation,  Disaggregation  models, 
Model  size,  Seasonal  variation,  Model  testing. 

Disaggregation  models  are  perhaps  the  best  avail- 
able method  for  generating  multiseasonal  multisite 
streamflow  sequences  for  use  in  water  resource 
system  simulations.  They  are  the  basis  of  two  gen- 
eral packages:  LAST  and  SPIGOT.  Both  packages 
use  staged  disaggregation  procedures  and  con- 
densed disaggregation  models  to  avoid  the  exces- 
sive number  of  parameters  required  by  the  multi- 
site  monthly  Valencia-Schaake  model.  The  model 
size  issue  and  what  is  gained  and  lost  by  the  use  of 
condensed  models  were  examined.  In  particular, 
when  modeling  the  normal  transforms  of  stream- 
flow  volumes,  generated  seasonal  flows  generally 
fail  to  sum  to  the  specified  annual  total.  A  Monte 
Carlo  study  demonstrates  that  the  discrepancy  can 
be  quite  large  and  that  alternative  correction 
schemes  perform  quite  differently.  (Author's  ab- 
stract) 
W89-03798 


NUTRIENT  INFLUENCE  ON  A  STREAM 
GRAZER:  ORTHOCLADIUS  MICROCOM- 
MUNITIES  RESPOND  TO  NUTRIENT  INPUT, 

Minnesota  Univ.-Duluth.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03820 


ESTIMATING  RUNOFF  VOLUMES  FROM 
FLAT,   HIGH-WATER-TABLE   WATERSHEDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

J.  C.  Capece,  K.  L.  Campbell,  L.  B.  Baldwin,  and 

K.  D.  Konyha. 

American     Society     of    Agricultural     Engineers, 

Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1397- 

1402,  September-October  1987.  5  fig,  3  tab,  15  ref. 

Descriptors:  *Rainfall-runoff  relationships,  'Wa- 
tersheds, *Storm  runoff,  *Mathematical  analysis, 
Watershed  management,  Flatwoods,  Florida. 

Four  methods  of  estimating  stormwater  runoff 
total  volume  are  evaluated  as  to  their  performance 
on  watersheds  of  Florida's  flatwoods  resource 
area.  Three  additional  techniques  representing 
modifications  and  extensions  of  existing  methods 
are  developed  and  their  performance  evaluated. 
Characteristics  of  flatwoods  watersheds  include 
extremely  flat  relief,  sandy  soils,  dynamic  shallow 
water  tables,  and  scattered  wetlands.  Data  collect- 
ed by  the  U.S.  Geological  Survey  (USGS)  and 
South  Florida  Water  Management  District 
(SFWMD)  from  5  small  (8-1450)  ha)  agricultural 
watersheds  (improved  and  unimproved  pasture) 
served  as  the  basis  of  evaluation.  All  total  volume 
estimation  techniques  examined  rely  upon  the  SCS 
(Soil  Conservation  Service)  runoff  equation.  Best 
results  were  achieved  with  methods  which  includ- 
ed antecedent  depth  to  the  water  table  as  a  meas- 
ure of  watershed  storage  potential.  (Author's  ab- 
stract) 
W89-03833 


ECOLOGY  OF  A  FREE-FLOWING  RIVER  OF 
THE  SOUTHERN  ALPS:  THE  BUCH 
(FRANCE):  II.  ACTION  OF  A  POLLUTING 
FLUX  ON  THE  WATER'S  HYDROCHE- 
MISTRY  (ECOLOGIE  D'UNE  RIVIERE  NON 
AMENAGEE  DES  ALPES  DU  SUD:  LE  BUECH 
(FRANCE):  II.  ACTION  D*UN  FLUX  POLLUT- 
ANT SUR  L'HYDROCHIMIE  DU  COURS 
D'EAU), 


Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 

logie. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03842 


MACROBENTHOS  OF  THE  SAONE  RIVER 
(LE  MACROBENTHOS  DE  LA  SAONE), 

Lyon-1   Univ.,  Villeurbanne  (France).  Section  of 

Freshwater  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03846 


INFLUENCE  OF  THE  WATER  POLLUTION 
ON  THE  STRUCTURE  AND  DYNAMICS  OF 
BENTHOS  IN  THE  STREAM  VYDRICA 
(SMALL  CARPATHIANS), 

Komenskeho  Univ.,  Bratislava  (Czechoslovakia). 

Zoological  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03847 


REACTION  OF  BLACKFLY  LARVAE  (DIP- 
TERA,  SIMULIIDAE)  TO  PAPER-MILL 
WASTE  WATERS, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Experimentalenj  Biologie  a  Ekolo- 
gie. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03848 


RESPONSE  OF  YOUNG-OF-THE-YEAR  CUT- 
THROAT TROUT  TO  MANIPULATION  OF 
HABITAT  STRUCTURE  IN  A  SMALL 
STREAM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03849 


VARIATIONS  IN  ABUNDANCE  OF  YOUNG- 
OF-THE-YEAR  CHANNEL  CATFISH  IN  A 
NAVIGATION  POOL  OF  THE  UPPER  MISSIS- 
SIPPI RIVER, 

National   Fisheries  Research  Center,   La  Crosse, 

WI. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03850 


SEASONAL  AND  SPATIAL  VARIATIONS  IN 
BENTHIC  MACROINVERTEBRATE  COMMU- 
NITIES OF  MAGELA  CREEK,  NORTHERN 
TERRITORY, 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03855 


WATER  QUALITY  VARIATIONS  DURING  A 
FLOOD  EVENT  IN  THE  ANNAN  RIVER, 
NORTH  QUEENSLAND, 

Chisholm  Inst,  of  Tech.,  Melbourne  (Australia). 

Water  Studies  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03856 


FISH  DENSITY  VARIATIONS  IN  THE  BRAID- 
ED ASHLEY  RIVER,  CANTERBURY,  NEW 
ZEALAND, 

Ministry  of  Agriculture  and  Fisheries,  Christ- 
church  (New  Zealand).  Freshwater  Fisheries 
Centre. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03858 


COMPARATIVE  STREAM  RESIDENCE  OF  JU- 
VENILE BROWN  AND  RAINBOW  TROUT  IN 
A  SMALL  LAKE  TRIBUTARY,  SCOTTS 
CREEK,  NEW  ZEALAND, 

Canterbury   Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03863 


PERIPHYTON    SAMPLER    FOR    SHALLOW, 
SWIFT  RIVERS, 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03864 


LITHIUM    AND    RUBIDIUM    IN    THE    WAI- 
KATO  RIVER,  NEW  ZEALAND, 

Spectrum  Resources  Ltd.,  Auckland  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  2K. 
W89-03865 


RECOVERY  OF  BENTHIC  MACROINVERTE- 
BRATE AND  EPILITHIC  COMMUNITIES 
FOLLOWING  A  LARGE  FLOOD,  IN  AN  UN- 
STABLE, BRAIDED,  NEW  ZEALAND  RIVER, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03871 


CARBON  MOVEMENT  IN  RUNOFF  AND 
EROSION  UNDER  SIMULATED  RAINFALL 
CONDITIONS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  Lowrance,  and  R.  G.  Williams. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  5,  p  1445-1448,  September-October 
1988.  3  fig,  3  tab,  13  ref. 

Descriptors:  *Soil  organic  matter,  'Organic 
carbon,  'Erosion,  'Surface  Runoff,  'Soil-water- 
plant  relationships,  'Agricultural  runoff,  'Soil  ero- 
sion, 'Vegetation  effects,  Leaching,  Peanuts,  Simu- 
lated rainfall,  Sediments. 

Organic  carbon  loss  in  erosion  contributes  to  de- 
pletion of  soil  organic  matter  in  continuously  culti- 
vated soils.  Runoff,  erosion,  and  C  movement  were 
measured  from  eight  39.6  sq  m  plots  under  simulat- 
ed rainfall  in  order  to  assess  C  movement  from  a 
coastal  plain  soil.  Plots  were  located  at  the  Univer- 
sity of  Georgia  Coastal  Plain  Experimental  Station 
near  Tifton,  Georgia,  on  a  Tifton  loamy  sand  (fine- 
loamy,  siliceous,  thermic  Plinthic  Paleudults).  Four 
soil  cover  conditions  were  duplicated  on  the  eight 
plots:  two-row  peanuts  (Arachis  hypogea  L.),  four- 
row  peanuts,  continuous  fallow,  and  bare-bedded. 
Samples  were  taken  during  rainfall  simulator 
events  in  March,  July,  and  September  1985  and 
April  1986.  Continuous  fallow  plots  had  signifi- 
cantly higher  C  concentrations  in  runoff  and 
higher  sediment  concentrations.  Sediment  from  the 
four-row  peanut  plots  had  the  highest  C  content, 
5.83%.  Total  loads  of  C  and  sediment  and  total 
runoff  were  about  twice  as  high  from  the  bare- 
bedded  plots.  Approximately  1.0%  of  the  total  soil 
C  could  be  moved  annually  from  the  continuous 
fallow  plots  with  a  lower  percentage  from  the 
other  treatments.  Runoff  as  well  as  sediment  and  C 
loads  were  lowest  for  simulated  rainfall  during 
September  when  peanuts  had  been  inverted  and 
were  on  the  soil  surface.  Events  in  March  and 
April  produced  lower  runoff  and  lower  sediment 
and  C  loads  than  events  in  July.  Apparently  the 
residue  cover  in  the  spring  was  more  effective  at 
preventing  runoff  and  erosion  than  the  partial  crop 
canopy  in  July.  (Author's  abstract) 
W89-03903 


RECONSTRUCTION  OF  PAST  RIVER  FLOW 
AND  PRECIPITATION  IN  CANTERBURY, 
NEW  ZEALAND  FROM  ANALYSIS  OF  TREE- 
RINGS, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

School  of  Forestry. 

D.  A.  Norton. 

Journal  of  Hydrology  JHYDA7,  Vol.  26,  No.  2,  p 

161-174,  1987.  4  fig,  5  tab,  37  ref. 

Descriptors:  'Dendrochronology,  'Paleohydro- 
logy,  'Streamflow  forecasting,  'River  flow,  'Pre- 
cipitation, 'Trees,  'New  Zealand,  Climatology, 
Statistical  analysis,  Regression  analysis,  Meteoro- 
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logical  data  collection,  Seasonal  variation,  Beech 
trees,  Flow  measurement,  River. 

Nothofagus  solandri  tree-ring  chronologies  devel- 
oped from  four  mid-altitude  sites  in  Canterbury, 
New  Zealand  are  statistically  similar  but  distinct 
from  subalpine  N.  Solandri  chronologies  in  the 
same  area.  Ring-width  is  strongly  influenced  by 
summer  precipitation,  with  less  growth  in  summers 
of  below  average  precipitation.  Reconstructions 
from  1879  AD.  of  Lake  Coleridge  summer  pre- 
cipitation and  Hurunui  River  summer  flow  records 
from  tree-rings  are  presented.  The  flow  recon- 
struction suggests  that  the  frequency  of  low  river 
flow  summers  between  1879  and  1977  was  three 
times  greater  than  over  the  period  of  measured 
river  flow  (1956-1977).  These  reconstructions  illus- 
trate the  potential  of  dendroclimatology  to  provide 
long-term  proxy  hydrological  data  for  the  manage- 
ment of  water.  (Author's  abstract) 
W89-03966 


VARIATION  OF  WATER  YIELD  FROM 
CATCHMENTS  UNDER  INTRODUCED  PAS- 
TURE GRASS  AND  EXOTIC  FOREST,  EAST 
OTAGO, 

Ministry   of  Works  and   Development,   Dunedin 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  4C. 

W89-03967 


HYDROLOGY  AND  LONG-TERM  GEOMOR- 
PHIC  SIGNIFICANCE  OF  A  FLASH  FLOOD  IN 
THE  CAIRNGORM  MOUNTAINS,  SCOTLAND, 

College  of  St.   Paul  and  St.   Mary,  Cheltenham 
(England).  Dept.  of  Geography  and  Geology. 
L.  J.  McEwen,  and  A.  Werritty. 
Catena,  Vol.  15,  No.  3-4,  p  361-377,  June-August 
1988.  6  fig,  2  tab,  35  ref. 

Descriptors:  "Floods,  'Hydrology,  'Scotland, 
'Geomorphology,  *Flash  floods,  Slopes,  Rainfall 
impact,  Hydraulics,  Channels,  Sedimentation, 
Channel  morphology,  Erosion. 

The  geomorphic  impact  and  long  term  geomor- 
phic  significance,  in  terms  of  slope  and  valley-floor 
development,  of  the  flood  that  occurred  on  August 
4,  1978  in  Scotland,  on  the  Allt  Mor  are  assessed. 
The  hydrometeorological  characteristics  of  the 
flood  are  reconstructed  and  placed  in  the  context 
of  the  catchment's  flood  history.  In  magnitude- 
frequency  terms,  the  dominant  geomorphic  proc- 
esses in  this  environment  are  floods  which  occur 
several  times  a  century.  The  specific  response  of 
the  Allt  Mor  to  such  floods  varies  spatially  across 
the  catchment;  the  major  impact  being  recorded  in 
the  entrenched  and  channel  reaches.  Also  signifi- 
cant are  the  sequence  and  inter-arrival  times  of 
floods  of  differing  magnitudes,  the  high  thresholds 
for  channel  and  slope  adjustment,  and  the  nature  of 
the  coupling  between  slope  and  channel  systems. 
The  results  confirm  and  strengthen  the  findings 
reported  from  other  sites  in  upland  Britain.  (Au- 
thor's abstract) 
W89-03975 


CONFINEMENT  AND  BED-FRICTION  EF- 
FECTS IN  SHALLOW  TURBULENT  MIXING 
LAYERS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-03981 


HYDRAULIC  RESISTANCE  OF  RIPPLES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-03982 


STREAMFLOW  AND  WATER  QUALITY  DATA 
FOR  THREE  MAJOR  TRIBUTARIES  TO 
REELFOOT  LAKE,  WEST  TENNESSEE,  OCTO- 
BER 1987-MARCH  1988, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 


W89-04035 


HYDROLOGIC  AND  SUSPENDED-SEDIMENT 
DATA  FOR  REELFOOT  LAKE,  OBION  AND 
LAKE  COUNTIES,  NORTHWESTERN  TEN- 
NESSEE, MAY  1985-SEPTEMBER  1986, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
J.  W.  Garrett. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-170,  August  1988,  50p,  30  fig, 
13  tab,  4  ref. 

Descriptors:  'Suspended  sediment,  'Streamflow, 
*Reelfoot  Lake,  'Tennessee,  'Hydrologic  data, 
Data  collections,  Rainfall,  Groundwater. 

Hydrologic  data  for  Reelfoot  Lake  in  Obion  and 
Lake  Counties,  Tennessee,  were  collected  at  4 
surface  water  inflow  stations,  1  outflow  station,  2 
rainfall  stations,  2  lake  elevation  stations,  and  29 
wells  for  the  period  May  1,  1985  through  Septem- 
ber 30,  1986.  Additionally,  suspended-sediment 
data  were  collected  at  three  stations  on  two  of  the 
major  tributaries  to  the  lake.  (USGS) 
W89-04039 


STATION  DESCRIPTIONS  AND  AVAILABIL- 
ITY OF  DISCHARGE  AND  WATER  QUALITY 
DATA  THROUGH  1985  FOR  EASTERN  MON- 
TANA STREAM  SITES  NOT  INCLUDED  IN 
THE  NATIONAL  WATER  DATA  EXCHANGE 
PROGRAM, 

Geological  Survey,  Billings,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04042 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  ILLINOIS, 
1987, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9C. 

W89-04044 


SUMMARY  OF  WATER  RESOURCES  DATA 
FOR  THE  GIRDWOOD-ALYESKA  AREA, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04046 


FLOOD  OF  APRIL  1987  IN  MAINE,  MASSA- 
CHUSETTS, AND  NEW  HAMPSHIRE, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 
R.  A.  Fontaine. 

Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-460,  1987. 
35p,  9  fig,  3  tab,  1 1  ref. 

Descriptors:  'Floods,  'Maine,  'Massachusetts, 
'New  Hampshire,  Streamflow,  Precipitation, 
Snowmelt. 

Widespread  flooding  ocurred  through  a  large  part 
of  New  England  in  early  to  mid-April  1987.  The 
States  affected  most  by  these  floods  were  Maine, 
Massachusetts,  and  New  Hampshire.  The  flooding 
was  the  result  of  two  distinct  storms-one  that 
brought  heavy  rains  to  the  area  from  March  30  to 
April  2  and  the  other  that  brought  additional  pre- 
cipitation from  April  4  through  April  8.  Fortunate- 
ly for  the  residents  of  Maine,  Massachusetts,  and 
New  Hampshire,  the  two  storms  developed  their 
greatest  intensity  and  dropped  the  most  precipita- 
tion over  different  parts  of  the  three-State  area. 
The  first  storm  combined  with  meltwater  from  the 
snowpack  to  produce  major  flooding  primarily  in 
the  western  and  south-central  parts  of  Maine.  The 
second  storm  produced  flooding  primarily  in 
soul  hern  New  Hampshire  and  northeastern  and 
northwestern  Massachusetts.  Many  streams  in  the 
affected  area  produced  peaks  that  exceeded  previ- 
ously known  flood  heights  and  discharges,  and  the 
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recurrence  interval  of  many  peak  discharges  ex- 
ceeded 100  years.  (USGS) 
W89-04050 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  FOR  THE  ARKANSAS  RIVER  BASIN 
COMPACT,  ARKANSAS-OKLAHOMA,  1986 
WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

M.  A.  Moore,  T.  E.  Lamb,  and  S.  P.  Blumer. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-203,  1987.  38p,  1  fig,  3  tab,  3 
ref. 

Descriptors:  'Annual  yield,  'Hydrologic  data, 
'Arkansas  River  Compact,  'Interstate  compacts, 
'Water  yield,  'Reservoir  storage,  Stream  dis- 
charge, Water  quality,  Arkansas,  Oklahoma. 

The  computed  annual  yield  and  deficiency  of  the 
subbasins  as  defined  in  the  Arkansas  River  Com- 
pact, Arkansas-Oklahoma,  are  given  in  tables. 
Actual  runoff  from  the  subbasins  and  depletion 
caused  by  major  reservoirs  in  the  compact  area  are 
also  given  in  tabular  form.  Monthly,  maximum, 
minimum,  and  mean  discharges  are  shown  for  the 
14  streamflow  stations  used  in  computing  annual 
yield.  Water  quality  data  are  shown  for  four  sites 
in  the  compact  area.  (USGS) 
W89-04058 


FLOODS  IN  EASTERN  NEBRASKA  AND 
SOUTHEASTERN    SOUTH    DAKOTA,    JUNE 

1984, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 
Div. 

G.  B.  Engel,  and  R.  D.  Benson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-215,  1987.  31p,  15  fig,  3  tab,  8 
ref. 

Descriptors:  'Nebraska,  'South  Dakota,  'Floods, 
'Flood  peak,  Flood  flows,  Precipitation,  Rainfall- 
runoff  relationships. 

Thunderstorms  during  1984  produced  significant 
rainfall  and  subsequent  runoff  that  caused  substan- 
tial flooding  in  eastern  Nebraska  and  southeastern 
South  Dakota.  The  storms  ocurred  in  rapid  succes- 
sion over  the  area,  and  the  rain  fell  on  ground  that 
was  near  saturation  from  greater-than-normal  pre- 
cipitation during  April  and  May.  Flooding  ocurred 
in  the  Loup  River,  Blue  River,  Platte  River,  Elk- 
horn  River,  and  Weeping  Water  Creek  basins  in 
Nebraska  and  the  James  River,  Vermillion  River, 
and  Big  Sioux  river  basins  in  South  Dakota. 
Record  and  near-record  peak  discharges  occurred 
on  many  streams.  The  floodflows  from  tributary 
streams  caused  the  highest  stages  and  the  most 
widespread  flooding  along  the  Missouri  River 
from  Sioux  City,  Iowa,  to  Rulo,  Nebraska,  since 
April  1952.  (USGS) 
W89-04059 


INTRODUCTION  TO  RAPIDLY-VARIED  UN- 
STEADY, FREE-SURFACE  FLOW  COMPUTA- 
TION, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-04073 


RECONNAISSANCE  OF  SURFACE-WATER 
RESOURCES  IN  THE  KOBUK  RIVER  BASIN, 
ALASKA,  1979-80, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

J.  M.  Childers,  and  D.  R.  Kernodle. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  83-4027,  1983.  35p,  14  fig,  10  tab,  12  ref. 
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Descriptors:  'Water  resources,  *Data  collections, 
•Water  resources  data,  *Alaska,  'Hydrologic  data, 
Surface  waters,  Floods,  Discharge. 

Surface  water  data  were  collected  at  selected  sites 
in  the  Kobuk  River  Basin  in  northwest  Alaska  in 
August  1979  and  April  1980.  In  August  1979, 
frequent  heavy  rains  caused  abnormally  high  flows 
in  the  basin;  unit  runoff  values,  computed  from 
discharge  measurements  at  25  sites,  ranged  from 
0.08  to  12.2  cu  ft/sec/sq  mi.  Mean  unit  runoff  for 
August  computed  from  13  years  of  record  at  a 
stream  gaging  station  on  the  Kobuk  River  ranged 
from  1  to  3  cu  ft/sec/sq  mi.  Unit  runoff  computed 
from  discharge  measurements  made  at  eight  sites  in 
April  1980  ranged  from  0  to  0.30  cubic  feet  per 
second  per  square  mile.  These  values  are  in  reason- 
able agreement  with  those  derived  from  the  record 
at  the  gaging  station.  High-water  marks  of  maxi- 
mum evident  floods  and  evidence  of  ice-affected 
flooding  were  found  at  near  bankfull  stages  at  17 
sites  on  the  Kobuk  River  and  its  tributaries.  Com- 
puted unit  runoff  for  the  maximum  evident  floods 
generally  decreases  with  increasing  drainage  area. 
Unit  runoff  ranges  from  about  50  to  75  cu  ft/sec/sq 
mi  for  drainage  areas  <  1,000  sq  mi  to  <  25  cu  ft/ 
sec/sq  mi  for  larger  areas.  Field  determinations 
were  made  of  water  temperature,  pH,  alkalinity, 
dissolved-oxygen  concentration,  and  specific  con- 
ductance, and  discharge  was  measured  at  about  40 
stream  sites  and  one  spring.  Water  samples  for 
laboratory  analysis  of  dissolved  inorganic  constitu- 
ents and  biological  samples  were  collected  in 
August  1979.  Water  quality  data  indicate  that  the 
surface  waters  would  be  acceptable  for  most  uses; 
they  are  a  calcium  bicarbonate  type  having  dis- 
solved-solids  concentrations  between  50  and  140 
milligm/liter.  The  pristine  nature  of  the  waters  is 
also  indicated  by  the  overall  diversity  and  compo- 
sition of  its  benthic  invertebrate  community.  A 
more  highly  mineralized  (about  550  milligm/liter 
dissolved  solids)  sodium  bicarbonate  water  flows 
from  Reed  River  Hot  Spring.  (USGS) 
W89-04083 


SIMULATION  OF  RAIN  FLOODS  ON 
WILLOW  CREEK,  VALLEY  COUNTY,  MON- 
TANA, 

Geological  Survey,  Helena.  MT.  Water  Resources 

Div. 

C.  Parrett. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  86-4341,   1986.  89p,  21  fig,  3  tab,  11  ref. 

Descriptors:  'Flood  peak,  *Streamflow,  'Rainfall- 
runoff  relationships,  'Flood  forecasting,  Simula- 
tion analysis,  Hydrologic  models,  Montana,  Reser- 
voirs. 

The  Hydrologic  Engineering  Center- 1  rainfall- 
runoff  simulation  model  was  used  to  assess  the 
effects  of  a  system  of  reservoirs  and  waters- 
preaders  in  the  550-sq  mi  Willow  Creek  Basin  in 
northeastern  Montana.  For  simulation  purposes, 
the  basin  was  subdivided  into  100  subbasins  con- 
laining  84  reservoirs  and  14  watcrspreaders.  Pre- 
cipitation input  to  the  model  was  a  24-hr  duration, 
100-yr  frequency  synthetic  rainstorm  developed 
from  National  Weather  Service  data.  Infiltration 
and  detention  losses  were  computed  using  the  U.S. 
Soil  Conservation  Service  Curve  Number  concept, 
and  the  dimensionless  unit  hydrograph  developed 
by  the  U.S.  Soil  Conservation  Service  was  used  to 
compute  runoff.  Channel  and  reservoir  flow  rout- 
ing was  based  on  the  modified  Puis  storage  routing 
procedure  Waterspreaders  were  simulated  by  as- 
suming that  each  dike  in  a  spreader  system  func- 
tions as  a  rescrvoir,  with  only  an  emergency  spill- 
way discharg  ig  directly  into  the  next  dike.  Wa- 
terspreader  and  reservoir  volumes  were  calculated 
from  surface  areas  measured  on  maps.  The  first 
simulation  run  was  made  with  no  structures  in 
place,  and  resulted  in  a  10O-yr  frequency  peak  at 
the  mouth  of  Willow  Creek  of  22,700  cu  ft/sec. 
With  all  structures  in  place,  the  100-yr  frequency 
peak  was  decreased  by  74%  to  5,870  cu  ft/sec. 
(USGS) 
W89-04090 


DETERMINING  STREAMFLOW  CHARAC- 
TERISTICS BASED  ON  CHANNEL  CROSS- 
SECTION  PROPERTIES-STATE  OF  THE  ART, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
K.  L.  Wahl. 

Available  from  Supt.  of  Docs,  GPO,  Washington, 
D  C.  20402.  In:  USGS  Water  Supply  Paper  2262, 
1984.  p  53-66,  5  fig,  4  tab,  53  ref. 

Descriptors:  'Regional  analysis,  'Flood  flow, 
'Streamflow,  'Channel  morphology,  'Hydraulic 
geometry,  'Streamflow  characteristics,  'Stream 
gaging,  North  America,  United  States,  Western 
United  States. 

Channel  dimensions  have  proven  to  be  valid  indi- 
cators of  streamflow  characteristics.  Use  of  chan- 
nel geometry  requires  that  a  relation  be  defined 
between  the  desired  flow  characteristic  and  stream 
channel  size  based  on  data  at  gaging  stations;  esti- 
mates of  the  flow  characteristic  can  then  be  made 
at  ungaged  sites  by  obtaining  measurements  of  the 
channel  dimensions.  Regional  analyses  have  been 
made  in  many  Western  States  and  in  some  Eastern 
States  by  the  U.S.  Geological  Survey.  These  analy- 
ses are  summarized  and  some  results  are  compared. 
Three  reference  levels  have  been  used  to  define  the 
channel  dimensions.  The  principal  differences  be- 
tween the  channel  geometry  approach  and  conven- 
tional approaches  using  basin  characteristics  are: 

(1)  The  ungaged  site  must  be  visited  to  measure  the 
channel  size  before  an  estimate  can  be  made;  and 

(2)  Some  field  training  is  required  before  an  indi- 
vidual can  identify  the  channel  reference  level. 
Variability  between  channel  measurements  by 
trained  individuals  effectively  increases  the  error 
of  estimates  over  the  standard  error  of  estimate 
defined  during  calibration.  The  amount  is  depend- 
ent on  the  variability  in  channel  type,  but  extreme- 
ly variable  conditions  could  increase  a  calibration 
error  of  42%  to  an  application  error  of  55%. 
(USGS) 

W89-04103 


RECONNAISSANCE  WATER  QUALITY  AP- 
PRAISAL OF  THE  FOUNTAIN  CREEK  ALLU- 
VIAL AQUIFER  BETWEEN  COLORADO 
SPRINGS  AND  PUEBLO,  COLORADO,  IN- 
CLUDING TRACE  ELEMENTS  AND  ORGANIC 
CONSTITUENTS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04104 


HYDROLOGIC  RECONNAISSANCE  OF  THE 
CHILKAT  RIVER  BASIN,  SOUTHEAST 
ALASKA  (WITH  SPECIAL  REFERENCE  TO 
THE  ALASKA  CHILKAT  BALD  EAGLE  PRE- 
SERVE), 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div 

For  primary  bibliographic  entry  see  Field  2A. 
W89-04116 


STREAMFLOW  CHARACTERISTICS  OF  THE 
GREEN,  BEAR,  AND  SNAKE  RIVER  BASINS, 
WYOMING,  THROUGH  1984, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
D.  A.  Peterson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4022, 
August  1988.  223p,  1  fig,  8  ref. 

Descriptors:  'Streamflow,  'Green  River  Basin, 
'Bear  River  Basin,  'Snake  River  Basin,  'Wyo- 
ming, Flood  frequency,  Flow  duration,  Low  flow, 
High  flow,  Average  flow. 

A  summary  of  streamflow  characteristics  as  of 
1984  is  presented  for  the  Green,  Bear,  and  Snake 
River  Basins  in  Wyoming  and  adjacent  areas, 
based  on  data  from  101  streamflow-gaging  stations. 
Streamflow  characteristics  include  mean  monthly 
and  mean  annual  streamflow,  duration  of  daily 
mean  flow,  and  magnitude  and  probability  of  in- 
.lantaneous    peak    flow,    annual    high    flow,    and 


annual  low  flow.  Recurrence  intervals  of  2,  5,  10, 
25,  50  and  100  yr  are  utilized  for  the  peak-flow, 
high-flow  and  low-flow  characteristics.  Low-flow 
and  high-flow  characteristics  are  also  listed  for 
standard  periods  of  consecutive  days.  A  station 
description,  tables  of  streamflow  characteristics, 
and  graphs  of  mean  monthly  streamflow  and  dura- 
tion of  daily  mean  streamflow  are  presented  for 
each  station.  Streamflow  characteristics  before  and 
after  dam  construction  are  presented  for  five  sta- 
tions. (USGS) 
W89-04118 


FLOODS  OF  OCTOBER  1986  IN  SOUTH-CEN- 
TRAL ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

R.  D.  Lamke,  and  B.  B.  Bigelow. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-391,  1987.  31p,  11  fig,  5  tab,  7 
ref. 

Descriptors:  'Floods,  'Flood  peaks,  'Alaska,  Pre- 
cipitation, Rainfall-runoff  relationships,  Storm 
runoff. 

Heavy  precipitation  associated  with  a  large  storm 
system  resulted  in  major  flooding  in  several  areas 
of  south-central  Alaska  during  October  10-12, 
1986.  Flooding  was  particularly  severe  in  the 
Seward  area  of  the  Kenai  Peninsula  and  in  tributar- 
ies to  Susitna  River  from  Telkeetna  downstream. 
Flood  damage  has  been  estimated  at  $20  million 
and  the  region  was  declared  a  Federal  disaster 
area.  The  report  includes  a  brief  discussion  of 
meteorological  conditions  that  caused  the  unusual 
amounts  of  precipitation,  a  summary  of  flood 
stages  and  discharges,  a  comparison  to  prior 
floods,  flood-frequency  estimates,  a  brief  descrip- 
tion of  flood  areas,  and  hydrologic  data  for  each 
area.  (USGS) 
W89-04122 


SUMMARY  OF  WATER  RESOURCES  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
COLORADO,  FY  1987, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04124 


HYDROLOGY  OF  THE  LOWER  LITTLE  RED 
RIVER,  ARKANSAS,  AND  A  PROCEDURE 
FOR  ESTIMATING  AVAILABLE  STREAM- 
FLOW, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

G.  D.  Grosz,  J.  E.  Terry,  and  A.  P.  Hall. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  88-4008. 
July  1988.  22p,  12  fig,  3  ref. 

Descriptors:  'Streamflow  forecasting,  'Stream- 
flow,  'Surface-groundwater  relations,  Water  allo- 
cation, Diversion,  Irrigation,  Groundwater,  Ar- 
kansas, Little  Red  River,  White  County,  Water 
resources  data,  Computer  programs. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Arkansas  Soil  and  Water  Conservation  Com- 
mission, conducted  a  hydrologic  investigation  of 
the  lower  Little  Red  River  from  near  Searcy, 
Arkansas  (mi  31.7),  to  the  river's  mouth  at  its 
confluence  with  the  White  River.  During  1983  and 
1984,  data  were  collected  on  streamflow,  stream 
altitude,  groundwater  altitude  and  diversion  pump- 
ing from  the  Little  Red  River.  Flow  in  the  Little 
Red  River  near  Searcy  is  computed  by  using  a 
modified  stage/fall/discharge  relation  and  stage 
data  collected  at  Searcy  and  at  Judsonia  6.5  mi 
downstream.  This  procedure  uses  a  family  of  12 
rating  curves  that  can  be  selected  by  stage  records 
at  Searcy  and  fall  records  between  Searcy  and 
Judsonia.  A  comparison  of  water  levels  in  the  river 
to  water  levels  in  selected  alluvial  wells  near  the 
river  indicates  that  the  Little  Red  is  a  gaining 
stream  during  summer"and  fall  low  periods  and  is  a 
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losing  stream  during  periods  of  high  flow.  Flows  in 
the  lower  Little  Red  River  are  also  significantly 
affected  by  releases  from  Greers  Ferry  Reservoir 
at  mi  78.8  and  by  varying  backwater  conditions 
resulting  from  high  stages  on  the  White  River.  To 
meet  the  expressed  needs  of  the  Arkansas  Soil  and 
Water  Conservation  Commission,  a  mass  balance 
procedure  was  developed  to  be  used  for  estimating 
the  amount  of  streamflow  available  along  a  reach 
of  stream,  given  a  minimum  instream  flow  require- 
ment set  by  the  regulating  authority.  This  proce- 
dure was  coded  into  a  computer  program  that  can 
be  invoked  interactively  as  an  aid  in  making 
streamflow  allocation  decisions  and  in  maintaining 
related  data  bases.  (USGS) 
W89-04125 


RAINFALL-RUNOFF  DATA  FOR  SOMERSET 
COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04130 


FLOODS  IN  IOWA:  STAGE  AND  DISCHARGE, 

Geological   Survey,   Iowa  City,   IA.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  1C 
W89-04131 


ANNUAL  PEAK  DISCHARGES  AND  STAGES 
THROUGH  1984  FOR  GAGING  STATIONS  IN 
ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C 
W89-04145 


STREAMFLOW  AND  CROSS-SECTION  DATA 
FOR  TOMBIGBEE  RIVER  BETWEEN  GAINES- 
VILLE AND  DEMOPOLIS  LOCKS  AND  DAMS, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

W.  L.  Psinakis,  and  R.  A.  Gardner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-202,  1987.  27p,  13  fig,  5  tab, 
Href. 

Descriptors:  'Alabama,  *Tennessee-Tombigbee 
Waterway,  'Channel  morphology,  *Flood  profiles, 
•Sedimentation,  'Cross-sections,  Streamflow,  Dis- 
charge, Tombigbee  River,  Floods,  Canals,  Demo- 
polis  Lock  and  Dam,  Gainesville  Lock  and  Dam, 
Stage-discharge  relations,  Limit  curves,  Velocity- 
discharge  relations,  Flow  durations. 

A  review  of  records  and  historical  research  of 
floods  indicate  that  the  flood  of  April  15-18,  1979, 
was  the  highest  recorded  this  century  along  the 
reach  of  the  Tombigbee  River  that  is  now  bounded 
upstream  by  Gainesville  Lock  and  Dam  and  down- 
stream by  Demopolis  Lock  and  Dam.  The  peak 
discharge  during  this  flood  ranged  from  247,000  cu 
ft/sec  at  Epes  to  343,000  cu  ft/sec  at  Demopolis 
Lock  and  Dam.  Limit  curves  developed  for  the 
tailwater  of  Gainesville  Dam,  based  on  105  com- 
puted discharges  for  four  flood  events  since  April 
1979,  show  the  range  in  stage  for  a  given  discbarge 
at  this  site.  Data  from  hydrographic  surveys  that 
were  made  for  more  than  100  sedimentation  ranges 
in  1971  are  on  file  with  the  U.S.  Army  Corps  of 
Engineers.  Presently  42  sedimentation  ranges  be- 
tween Gainesville  Lock  and  Dam  and  Demopolis 
Lock  and  Dam  are  surveyed  routinely.  Compari- 
son of  these  and  other  data  can  be  made  in  order  to 
observe  what  changes  have  occurred  along  this 
reach  of  the  river,  as  a  result  of  natural  and  man- 
made  causes.  These  and  other  hydrologic  data 
collected  along  the  reach  of  the  Tombigbee  River 
between  Gainesville  Lock  and  Dam  and  Demopo- 
lis Lock  and  Dam  are  presented  in  tables.  (USGS) 
W89-04146 


AVAILABILITY  OF  STREAMFLOW  DATA 
FOR  THE  MOBILE  RIVER  AND  ITS  DISTRI- 
BUTARIES INCLUDING  THE  LOWER  ALA- 
BAMA RIVER  AND  LOWER  TOMBIGBEE 
RIVER, 


Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 
W.  L.  Psinakis. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-201,  1987.  49p,  6  fig,  16  tab,  4 
ref. 

Descriptors:  'Estuaries,  'Distributaries,  'Alabama, 
'Hydrologic  data,  'Mobile  Estuary,  Stage  data, 
Discharge  data,  Velocity  data,  Water  quality  data, 
Mobile  County,  Baldwin  County,  Mobile  Bay, 
Alabama  River,  Tombigbee  River. 

The  U.S.  Army  Corps  of  Engineers  and  the  U.S. 
Geological  Survey  have  collected  streamflow  data 
from  gaging  stations  located  in  and  near  the 
Mobile  Estuary  in  southwestern  Alabama  since 
1940.  These  data  include  stage,  stream  velocity, 
and  water  quality  information,  which  were  collect- 
ed from  12  gaging  stations  and  at  miscellaneous 
sites  in  the  region.  During  the  period  from  1978  to 
1983,  over  100  discharge  measurements  were  made 
along  the  U.S.  Highway  90  Causeway  for  the 
Tensaw,  Apalachee,  and  Blakely  Rivers.  The  pur- 
pose of  this  report  is  to  publish  information  on  the 
type  of  data  collected  in  the  region,  list  of  avail- 
ability of  the  data,  and  publish  where  the  data  can 
be  found.  (USGS) 
W89-04147 


STREAMFLOW  AND  CROSS-SECTION  DATA 
FOR  TOMBIGBEE  RIVER  BETWEEN  ALICE- 
VILLE  AND  GAINESVILLE  LOCKS  AND 
DAMS, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

W.  L.  Psinakis,  and  R.  A.  Gardner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-125,  1987.  27p,  14  fig,  5  tab, 
13  ref. 

Descriptors:  'Tombigbee  River,  'Floods,  'Flood 
profiles,  'Alabama,  'Tennessee-Tombigbee  Water- 
way, 'Channel  morphology,  'Sedimentation, 
'Canals,  'Cross-sections,  Aliceville  Lock  and 
Dam,  Gainesville  Lock  and  Dam,  Stage-discharge 
relations,  Velocity-discharge  relations,  Flow  dura- 
tion, Streamflow,  Discharge. 

A  review  of  records  and  historical  research  of 
floods  for  the  Tombigbee  River  near  Cochrane, 
Alabama,  show  that  the  flood  of  1892  was  the 
highest  since  1818.  In  1962  the  U.S.  Army  Corps 
of  Engineers  estimated  a  peak  discharge  of  235,000 
cu  ft/sec  for  this  flood.  This  estimated  discharge  is 
more  than  40%  >  the  next  highest  flood  peak;  that 
of  1973.  Limit  curves  developed  for  the  tailwater 
of  Aliceville  Lock  and  Dam,  based  on  61  comput- 
ed discharge  and  24  discharge  measurements,  show 
the  range  in  stage  for  a  given  discharge  at  this  site. 
Similarly,  limit  curves  developed  for  Gainesville 
Lock  and  Dam  pool  were  developed  based  on  49 
computed  discharges  and  10  mean  daily  dis- 
charges. Data  from  hydrographic  surveys  that 
were  made  for  more  than  100  ranges  in  1937  and 
1971  are  on  file  with  the  U.S.  Army  Corps  of 
Engineers.  Presently  49  sedimentation  ranges  be- 
tween Aliceville  Lock  and  Dam  and  Gainesville 
Lock  and  Dam  are  surveyed  routinely.  Compari- 
son of  these  and  other  data  may  be  made  to  identi- 
fy changes  occurring  along  this  reach  of  the  river 
as  a  result  of  natural  and  man-made  causes.  These 
and  other  hydrologic  data  collected  along  the 
reach  of  the  Tombigbee  River  between  Aliceville 
Lock  and  Dam  and  Gainesville  Loqk  and  Dam  are 
presented  in  tables.  (USGS) 
W89-04148 


WATER   RESOURCES   ACTIVITIES   IN   ILLI- 
NOIS, 1986, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9C. 

W89-04149 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  MID-ATLANTIC 
DISTRICT  1984-1986, 


Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C 
W89-04155 


HYDROLOGIC  DATA  FOR  SELECTED 
STREAMS  IN  THE  COAL  AREA  OF  SOUTH- 
EASTERN OKLAHOMA,  JULY  1978  TO  SEP- 
TEMBER 1982, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04158 


STREAMFLOW  CHARACTERISTICS  OF  THE 
COLORADO  RIVER  BASIN  IN  UTAH 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

R.  C.  Christensen,  E.  B.  Johnson,  and  G.  G. 
Plantz. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-421,  1987.  674p,  4  fig,  2  tab,  8 
ref. 

Descriptors:  'Flood  characteristics,  'Streamflow, 
'Colorado  River  Basin,  'Utah,  'Hydrological 
data,  Average  discharge,  Flow  duration,  Dis- 
charge frequency,  Peak  discharge,  Low  flow,  Reg- 
ulated flow,  Data  collections. 

This  report  summarizes  streamflow  characteristics 
developed  from  records  of  discharge  collected 
through  September  1981  in  the  Colorado  River 
Basin  in  Utah  and  in  adjacent  areas  in  Arizona, 
Colorado,  and  Wyoming  are  summarized.  The  data 
were  compiled  for  351  gaging  stations  for  use  by 
the  U.S.  Bureau  of  Land  Management  to  evaluate 
mining  impacts  on  the  hydrologic  system  and  by 
other  agencies  and  individuals  concerned  with  the 
availability  of  water  and  other  water  problems  in 
the  area.  For  each  station,  a  description  of  the 
station  location  and  the  discharge  record  is  given, 
followed  by  a  tabulation  of  summaries  including 
annual  lowest  and  highest  mean  discharges  for  10 
sets  of  consecutive-day  periods  duration  of  daily 
discharges  that  illustrates  the  distribution  of  dis- 
charge during  each  water  year  and  for  the  period 
of  record,  monthly  mean  discharges  for  each  water 
year,  annual  peak  discharge,  and  magnitude  and 
probability  of  the  annual  lowest  and  highest  mean 
discharge.  Records  for  16  stations  are  summarized 
in  two  separate  periods  owing  to  regulated  stream- 
flow  by  reservoirs  or  diversions  for  irrigation,  mu- 
nicipal, and  industrial  use.  The  period  before  regu- 
lation and  the  period  after  regulation  began  are 
presented  for  comparison.  (USGS) 
W  89-04 160 


HYDROLOGY  OF  AREA  50,  NORTHERN 
GREAT  FLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  WYOMING  AND  MON- 
TANA, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-04163 


POTENTIAL  FLOOD  AND  DEBRIS  HAZARDS 
AT  KATHERFNE  LANDING  AND  TELEPHONE 
COVE,  LAKE  MEAD  NATIONAL  RECREA- 
TION AREA,  MOHAVE  COUNTY,  ARIZONA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 
O.  Mossburner. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  87-4081, 
1988.  19p,  7  fig,  1  tab,  7  ref. 

Descriptors:  'Arizona,  'Floods,  'Flood  frequency, 
'Hazards,  'Flood  peak,  Regression  analysis.  Statis- 
tics. 

Katherine  Landing  is  a  recreation  site  on  the  east 

lore  of  Lake  Mohave,  an  impoundment  on  the 

Colorado  River  southeast  of  Las  Vegas,  Nevada. 
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Field  2— WATER  CYCLE 
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Group  2E — Streamflow  and  Runoff 

With  proper  inspection  and  maintenance,  the 
present  (1979)  channel  and  diking  system  at  Kath- 
erine  Landing  is  judged  adequate  to  confine  and 
restrain  floods  up  to  and  including  the  100-yr 
flood.  In  contrast,  the  500-yr  flood  probably  would 
not  be  confined  by  some  parts  of  the  diking  system. 
The  Telephone  Cove  area,  traversed  by  North  and 
South  Telephone  Cove  Washes,  is  hazardous  for 
all  floods,  especially  for  the  100-yr  and  more 
severe  floods.  Determinations  of  peak  discharge 
are  based  on  streamflow  regression  analyses,  and 
channel  capacities  are  based  on  field  surveys  of 
channel-flow  capacities.  The  extreme  flood  -  a 
flood  meteorologically  and  hydrologically  possible 
but  so  rare  as  to  preclude  a  frequency  estimate  - 
could  cause  great  damage  and  possible  loss  of  life 
at  both  the  Katherine  Landing  and  the  Telephone 
Cove  sites.  The  present  dikes  would  be  topped  or 
breached  by  extreme  flooding.  (USGS) 
W89-04165 


FLOOD-CARRYING  CAPACITIES  AND 
CHANGES  IN  CHANNELS  OF  THE  LOWER 
PUYALLUP,  WHITE,  AND  CARBON  RIVERS 
IN  WESTERN  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W89-04166 


U.S.  GEOLOGICAL  SURVEY  STREAM- 
GAGING  PROGRAM  IN  WEST-CENTRAL 
FLORIDA  WITH  A  SECTION  ON  HISTORY 
OF  THE  STREAM  GAGING  PROGRAM  IN 
FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

R.  T.  Mycyk,  and  R.  C.  Heath. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  88-4032, 
1988.  19p,  3  fig,  3  tab,  34ref. 

Descriptors:  *Data  collections,  'Florida,  *Gaging 
stations,  'Hydrologic  data,  Drainage  area,  Aver- 
age flow,  History,  Streamflow,  Water  districts, 
Water  quality. 

The  results  of  a  study  of  the  network  of  the 
stream-gaging  program  in  west-central  Florida  are 
documented.  Selected  hydrologic  data,  including 
drainage  area,  period  of  record,  and  mean  annual 
flow  were  compiled  for  the  57  continuous-record 
gaging  stations  which  were  active  in  1985.  Addi- 
tionally, selected  hydrologic  data  for  20  discontin- 
ued gaging  stations  are  included.  Data  uses  and 
funding  sources  were  identified  for  the  stations 
currently  being  operated  in  west-central  Florida 
with  a  budget  of  $320,000.  All  stations  have  been 
identified  as  having  valid  and  needed  uses,  all 
stations  are  properly  funded,  and  no  short-term 
project  stations  exist  within  the  stream-gaging  pro- 
gram. On  the  basis  of  the  analysis,  it  was  conclud- 
ed that  all  stations  in  the  present  stream-gaging 
program  should  be  continued  in  operation.  Future 
studies  also  will  be  required  because  of  changes  in 
demands  for  streamflow  information  with  subse- 
quent addition  and  deletion  of  gaging  stations. 
(USGS) 
W89-04167 


ESTIMATING  FLOOD  HYDROGRAPHS  AND 
VOLUMES  FOR  ALABAMA  STREAMS, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

D.  A.  Olin,  and  J.  B.  Atkins. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report    88-4041, 
1988.  25p,  4  fig,  8  tab,  9  ref. 

Descriptors:  *Hydrograph  analysis,  'Design 
floods,  'Flood  hydrographs,  'Alabama,  Regres- 
sion analysis,  Computer  programs. 

The  hydraulic  design  of  highway  drainage  struc- 
•  res  involves  an  evaluation  of  the  effect  of  the 
proposed  highway  structures  on  lives,  property, 
and  stream  stability.  Flood  hydrographs  and  asso- 
ciated flood  volumes  are  useful  tools  in  evaluating 


these  effects.  For  design  purposes,  the  Alabama 
Highway  Department  needs  information  on  flood 
hydrographs  and  volumes  associated  with  flood 
peaks  of  specific  recurrence  intervals  (design 
floods)  at  proposed  or  existing  bridge  crossings. 
This  report  will  provide  the  engineer  with  a 
method  to  estimate  flood  hydrographs,  volumes, 
and  lagtimes  for  rural  and  urban  streams  in  Ala- 
bama with  drainage  areas  less  than  500  sq  mi. 
Existing  computer  programs  and  methods  to  esti- 
mate flood  hydrographs  and  volumes  for  ungaged 
streams  have  been  developed  in  Georgia.  These 
computer  programs  and  methods  were  applied  to 
streams  in  Alabama.  The  report  gives  detailed  in- 
structions on  how  to  estimate  flood  hydrographs 
for  ungaged  rural  or  urban  streams  in  Alabama 
with  drainage  areas  less  than  500  sq  mi,  without 
significant  in-channel  storage  or  regulations. 
(USGS) 
W89-04168 


CHANNEL  INFILTRATION  ALONG  THE 
PAWNEE  RIVER  AND  ITS  TRIBUTARIES, 
WEST  CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

J.  B.  Gillespie,  and  C.  A.  Perry. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $5.25,  microfiche  $4.00.  USGS  Water  Re- 
sources Investigations  Report  88-4055,  1988.  30p, 
33  fig,  1  tab,  5  ref. 

Descriptors:  'Alluvial  channels,  'Infiltration  rates, 
'Kansas,  'Surface-groundwater  relations,  Ephem- 
eral channels,  Pawnee  River,  Flood  control,  Infil- 
trometers. 

Most  of  the  streams  is  west-central  Kansas  are 
ephemeral.  Natural  recharge  to  the  alluvial 
aquifers  underlying  these  streams  occurs  during 
periods  of  storm  runoff  in  the  ephemeral  channels. 
Proposed  flood-retarding  structures  within  the 
basin  will  alter  the  downstream  runoff  characteris- 
tics in  these  channels  by  reducing  the  peak  flow 
and  increasing  the  flow  duration.  Information  con- 
cerning channel-infiltration  rate,  unsaturated  and 
saturated  flow,  and  lithology  of  the  unsaturated 
zone  as  related  to  stream  stage  and  duration  was 
collected  along  the  Pawnee  River  and  its  tributar- 
ies to  determine  the  effects  of  the  flood-retarding 
structures.  The  infiltration  rate  on  ephemeral 
streams  was  determined  at  five  sites  within  the 
Pawnee  River  Basin.  Tests  were  conducted  in 
channel  infiltrometers  constructed  by  isolating  a 
section  of  channel  with  two  plastic-lined  wooden 
cofferdams.  At  two  of  the  sites,  perched  ground- 
water mounds  intersected  the  bottom  of  the  chan- 
nel and  reduced  the  infiltration  rate.  At  two  other 
sites  where  the  perched  groundwater  mounds  did 
not  reach  the  bottom  of  the  channel,  the  infiltra- 
tion rate  was  directly  proportional  to  the  stage. 
Comparison  of  infiltration  from  simulated  con- 
trolled and  uncontrolled  floodflows  at  the  five  sites 
indicated  an  average  increase  of  about  2%  with  the 
controlled  floodflow  Cumulative  infiltration  for 
these  simulations  ranged  from  0.5  to  14.8  acre-ft/ 
mi  of  channel.  (USGS) 
W89-04169 


STREAMFLOW  CHARACTERISTICS  OF  THE 
MISSOURI  RIVER  BASIN,  WYOMING, 
THROUGH  1984, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
D,  A.  Peterson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $67.25,  microfiche  $4.75.  USGS  Water  Re- 
sources Investigations  Report  87-4018,  1988.  43  lp, 
1  fig,  7  ref. 

Descriptors:  'Flood  frequency,  'Flow  duration, 
♦Wyoming,  'Missouri  River,  Low  flow,  High 
flow,  Average  flow,  Streamflow. 

Streamflow  characteristics  as  of  1984  for  the  Mis- 
souri River  Basin,  Wyoming,  based  on  data  from 
204  streamflow-gaging  stations  are  summarized. 
The  streamflow  characteristics  reported  include 
nean  monthly  and  mean  annual  streamflow;  dura- 


tion of  daily  mean  flow;  and  magnitude  and  proba- 
bility of  instantaneous  peak  flow,  annual  low  flow, 
and  annual  high  flow.  Recurrence  intervals  of  2,  5, 
10,  20,  or  50,  and  100  yr  are  determined  for  the 
peak-flow,  low-flow,  and  high-flow  characteristics. 
Annual  low-flow  and  high-flow  characteristics  are 
also  listed  for  various  numbers  of  consecutive  days. 
A  station  description,  tables  of  streamflow  charac- 
teristics, and  graphs  of  mean  monthly  streamflow 
and  duration  of  daily  mean  streamflow  are  present- 
ed for  each  station.  Streamflow  characteristics  for 
periods  before  and  after  dam  construction  or  trans- 
basin  diversion  are  presented  for  six  stations. 
(USGS) 
W89-04170 


REGIONAL  GROUNDWATER  DISCHARGE 
TO  LARGE  STREAMS  IN  THE  UPPER  COAST- 
AL PLAIN  OF  SOUTH  CAROLINA  AND 
PARTS  OF  NORTH  CAROLINA  AND  GEOR- 
GIA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04173 


FLOW-PROPORTIONAL  WATER  SAMPLER 
FOR  USE  IN  CONJUNCTION  WITH  A  V- 
NOTCH  WEIR  IN  SMALL  CATCHMENT 
STUDIES, 

Welsh  Plant  Breeding  Station,  Aberystwyth. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-042U 


STOCHASTIC  MODELLING  OF  RUNOFF 
FROM  AN  AGRICULTURAL  WATERSHED  IN 
SOUTHERN  SASKATCHEWAN, 

Agriculture  Canada,  Swift  Current  (Saskatche- 
wan). Research  Station. 

S.  N.  Sharma,  B.  McConkey,  and  H.  Steppuhn. 
Canadian     Agricultural     Engineering     CAEOAI, 
Vol.  30,  No.  2,  p  203-208,  July  1988.  2  fig,  7  tab,  13 
ref. 

Descriptors:  'Saskatchewan,  'Agricultural  water- 
sheds, 'Runoff,  'Snowmelt,  'Stochastic  models, 
'Model  studies,  Hydrologic  models,  Time  series 
analysis,  Climatology,  Simulation,  Stochastic  proc- 
ess, Topography. 

Analyses  of  hydrologic  information  collected  from 
a  small  agricultural  watershed  near  Swift  Current 
in  southern  Saskatchewan  for  the  past  35  years 
revealed  marked  variations  in  runoff  behavior  from 
year  to  year.  Two  simple  stochastic  models  were 
proposed,  one  for  synthesizing  monthly  runoff 
flow  and  the  other  for  snowmelt  runoff  simulation. 
Bayesian  statistics  were  used  for  estimating  differ- 
ent conditional  probabilities  of  runoff  events  for 
subunits  within  the  watershed.  When  combined 
with  historical  runoff  records,  synthesized  runoff 
flow  may  improve  hydrologic  design  criteria  for 
engineering  structures.  Frequency  values  of  annual 
runoff  and  maximum  one-day  runoff  also  were 
compared  on  the  basis  of  extreme  value  distribu- 
tion. These  results  confirmed  the  previous  work  of 
Nicholaichuk  showing  that  runoff  results  mainly 
from  snowmelt  events  and  revealed  a  low-runoff 
producing  tendency  of  the  watershed  that  may  be 
due  to  the  topography.  Time  series  analysis 
showed  that  there  is  no  evidence  that  the  climate 
at  Swift  Current  is  becoming  drier  (Rochester- 
PTT) 
W89-04215 


V-NOTCH  WEIR  BOXES  FOR  MEASURE- 
MENT OF  SUBSURFACE  DRAINAGE  SYSTEM 
DISCHARGES, 

Agriculture    Canada,    Fredericton    (New    Bruns- 
wick). Research  Station. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04216 


UNCERTAINTY   ESTIMATES  FOR  SURFACE 
RUNOFF  MODELS, 

Williamson  and  Schmid,  Irvine,  CA. 
T.  V.  Hromadka,  and  R.  H  McCuen. 
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Advances  in  Water  Resources  AWREDI,  Vol.  11, 
p  2-10,  March  1988.  13  fig,  1  tab,  8  ref. 

Descriptors:  *Surface  runoff,  'Flood  control,  *Hy- 
drologic  models,  *Model  testing,  'Uncertainty, 
Error  analysis,  Unit  hydrographs,  Rainfall  distribu- 
tion, Catchment  areas,  Flood  protection,  Calibra- 
tions. 

The  unit-hydrograph  method  is  used  to  develop 
estimates  of  runoff-modeling  error  in  the  frequent- 
ly-occurring cases  where  the  uncertainty  in  the 
rainfall  distribution  over  the  catchment  dominates 
all  other  sources  of  modeling  uncertainty.  Uncer- 
tainty in  the  precipitation  distribution  appears  to  be 
a  limiting  factor  in  the  successful  development, 
calibration,  and  application  of  all  surface-runoff 
hydrologic  models.  A  lower  bound  for  variance  in 
modeling  estimates  is  advanced.  The  bound  is  de- 
rived using  a  linear  unit-hydrograph  approach 
which  utilizes  a  discretization  of  the  catchment 
into  an  arbitrary  number  of  subareas,  a  linear  rout- 
ing technique  for  channel-flow  effects,  a  variable 
effective-rainfall  distribution  over  the  catchment, 
and  calibration-parameter  distributions  developed 
in  correlating  rainfall/runoff  data  by  the  model. 
The  uncertainty  bound  reflects  the  dominating  in- 
fluence of  the  unknown  rainfall  distribution  over 
the  catchment  and  is  expressed  as  a  distribution 
function  that  can  be  reduced  only  by  supplying 
additional  rainfall/runoff  data.  It  is  recommended 
that  this  uncertainty  distribution  in  modeling  re- 
sults be  included  in  flood-control  design  studies  in 
order  to  incorporate  a  prescribed  level  of  confi- 
dence in  flood-protection  facilities.  (Shidler-PTT) 
W89-04240 


DISSIPATIVE  FINITE  ELEMENT  MODEL 
FOR  DISCONTINUOUS  UNSTEADY  FLOW  IN 
OPEN  CHANNEL, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Agriculture. 

L.  Anastasiadou-Partheniou,  and  G.  Terzidis. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  157-168,  June  1988.  7  fig,  29  ref. 

Descriptors:  *Open  channel  flow,  *Fluid  dynam- 
ics, *Finite  element  method,  'Unsteady  flow,  'Sta- 
tistical models,  Hydraulic  roughness,  Galerkin  ap- 
proximation, Surges,  Finite  difference  methods, 
Channel  morphology. 

The  traditional  Galerkin  approximation  is  inappro- 
priate for  simulation  of  open-channel  flow  when 
discontinuities  are  introduced  in  the  flow  domain 
because  the  solutions  show  undesirable  oscillations 
in  the  vicinity  of  the  discontinuity.  The  method 
presented  is  a  weighted  residual  formulation  based 
on  discontinuous  weighting  functions  which  are 
not  identical  to  the  shape  functions.  This  method 
provides  smoother  and  more  accurate  results  than 
the  standard  Galerkin  approximation,  offering  to 
the  finite-element  method  the  ability  of  simulating 
steep  wave  fronts.  The  dissipative  model  is  applied 
to  flow  with  surges  in  a  rectangular  horizontal 
channel.  Computational  results  are  compared  with 
experimental  data  and  with  results  obtained  by 
finite-difference  schemes.  (Author's  abstract) 
W89-04260 


STEP-AHEAD  STATE  FORECASTING  USING 
STREAMFLOW  OBSERVATIONS, 

Ente   Nazionale   per   l'Energia   Elettrica,   Mestre 

(Italy).  Servizio  Idrologico. 

For   primary   bibliographic   entry   see   Field   6D. 

W89-04261 


RIVER  DYNAMICS  AND  VEGETATION  MO- 
SAICISM: A  CASE  STUDY  OF  THE  RIVER 
KAMAJOHKA,  NORTHERNMOST  FINLAND, 

Turku  Univ.  (Finland). 

R.  Kalliola,  and  M.  Puhakka. 

Journal  of  Biogeography  JBIODN,  Vol.  15,  No. 

5/6,  p  703-719,  September/November  1988.  8  fig,  4 

tab,  43  ref. 

Descriptors:  'River  flow,  'Vegetation  establish- 
ment, 'Flooding,  'Erosion,  'River  Kamajohka, 
Finland,  River  dynamics,  Reparian  vegetation, 
Meanders,  Species  diversity,  Sedimentation,  Chan- 
nel migration. 


Vegetation  was  classified  and  mapped  along  the 
small  meandering  River  Kamajohka  in  peatlands  in 
northernmost  Finland.  The  results  show  a  mosaic 
of  thirteen  communities,  mainly  woody  grasslands 
and  mire  types.  They  may  be  schematically  ar- 
ranged into  a  developmental  order  that  represents 
the  flood  controlled  successions  on  well  drained 
and  poorly  drained  areas.  Channel  migration  large- 
ly determines  the  boundaries  between  vegetation 
groups,  and  river  migration  is  a  natural  perturba- 
tion factor  that  causes  continuous  site  turnover.  All 
of  the  current  flood  plain  vegetation  has  originated 
from  riparian  primary  successions,  and  all  riparian 
vegetation  may  be  destroyed  by  further  river  ero- 
sion. Some  vascular  plants  benefit  from  special 
habitats  created  by  river  channel  migration, 
though  flood  influences  (duration  and  magnitude) 
are  probably  the  most  important  factors  affecting 
species  distribution.  Six  recent  channel  abandon- 
ments illustrate  the  heterogenous  nature  of  sedi- 
mentary patterns  and  vegetation  successions;  they 
are  important  components  of  the  vegetation  mosaic 
along  the  river.  (Author's  abstract) 
W89-04311 


KYERMO  -  A  PHYSICALLY  BASED  RE- 
SEARCH EROSION  MODEL:  PART  I.  MODEL 
DEVELOPMENT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-04384 


KYERMO  -  A  PHYSICALLY  BASED  RE- 
SEARCH EROSION  MODEL:  PART  II. 
MODEL  SENSITIVITY  ANALYSIS  AND  TEST- 
ING, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-04385 


APPROXIMATE  RIEMANN   SOLUTIONS   OF 
THE  SHALLOW  WATER  EQUATIONS, 

Reading  Univ.  (England).  Dept.  of  Mathematics. 
P.  Glaister. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 
No.  3,  p  293-300,  1988.  8  fig,  15  ref. 

Descriptors:     'Flow     discharge,     'Mathematical 
models,  'Shallow  water,  Riemann  solutions. 

A  finite  difference  scheme  based  on  flux  difference 
splitting  was  used  to  solve  the  one-dimensional 
shallow  water  equations  of  ideal  fluid  flow.  A 
linearized  problem,  analagous  to  that  of  Riemann 
for  gas  dynamics,  is  defined  and  a  scheme,  based 
on  numerical  characteristic  decomposition,  is  pre- 
sented for  obtaining  approximate  solutions  to  the 
linearized  problem.  The  method  of  upwind  differ- 
encing is  used  for  the  resulting  scalar  problems, 
together  with  a  flux  limiter  for  obtaining  a  second 
order  scheme  which  avoids  non-physical,  spurious 
oscillations.  An  extension  to  the  one«dimensional 
equations  with  source  terms,  is  included.  The 
scheme  for  the  one-dimensional  equations  was  ap- 
plied to  the  dam-break  problem,  and  the  approxi- 
mate solution  is  compared  with  the  exact  solution 
of  ideal  fluid  flow.  (Author's  abstract) 
W89-04419 


SIGNIFICANCE  OF  AQUATIC  SURFACE  RES- 
PIRATION IN  THE  COMPARATIVE  ADAPTA- 
TION OF  TWO  SPECIES  OF  FISHES  (NOTRO- 
PIS  CHRYSOCEPHALUS  AND  FUNDULUS 
CATENATUS)  TO  HEADWATER  ENVIRON- 
MENTS, 

Centre  Coll.  of  Kentucky,  Danville.  Div.  of  Sci- 
ence and  Mathematics. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04442 


GEOCHEMICAL  TRACES  OF  RIVERINE  IN- 
FLUENCE ON  A  TROPICAL  LATERAL  LAKE, 

Papua  New  Guinea  Univ.,  Port  Moresby.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04499 


2F.  Groundwater 


COMPUTER  CODES  FOR  THREE  DIMEN- 
SIONAL MASS  TRANSPORT  WITH  NON- 
LINEAR SORPTION, 

British  Geological  Survey,  Keyworth  (England). 

Fluid  Processes  Research  Group. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03340 


QUALITY  CONTROL  EXPERIMENTS  ON  OR- 
GANICS  IN  GROUND  WATER  AT  THE  LAW- 
RENCE LIVERMORE  NATIONAL  LABORA- 
TORY, LIVERMORE,  CALIFORNIA, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03358 


MEASURING  GROUND  WATER  LEVELS  IN 
WELLS, 

Springfield  City  Utilities,  MO. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03394 


DISTRIBUTION  COEFFICIENTS  OF  RADION- 
UCLIDES BETWEEN  SOILS  AND  GROUND- 
WATERS AND  THEIR  DEPENDENCE  ON 
VARIOUS  TEST  PARAMETERS, 

British  Nuclear  Fuels  Ltd.,  Sellafield  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03402 


DISTRIBUTION  AND  FORMATION  OF  HIGH- 
FLUORINE  GROUNDWATER  IN  CHINA, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

R.  Fuhong,  and  J.  Shuqin. 

Environmental     Geology     and    Water     Sciences 

EGWSEI,  Vol.  12,  No.  1,  p  3-10,  August  1988.  5 

fig,  6  tab,  6  ref. 

Descriptors:  'Geochemistry,  'Groundwater,  'Flu- 
orine, 'China,  'Groundwater  quality,  Aquifers, 
Climates,  Soil  properties,  Coastal  plains,  Water 
quality  standards,  Population  exposure,  Public 
health,  Poisons. 

Groundwater  which  contains  more  than  1.0  mg/1 
fluorine  is  mainly  distributed  in  shallow  aquifers  of 
unconsolidated  deposits  in  arid  and  semiarid  areas, 
deep  aquifers  of  unconsolidated  deposits  in  semi- 
arid  areas,  as  well  as  in  bedrock  hot  springs  of 
mountainous  areas  and  aquifers  of  fluorite-mine 
areas.  The  formation  of  such  groundwater  is  con- 
trolled by  regional  climate,  groundwater  seepage, 
and  the  hydrogeochemical  environment.  The  phys- 
icochemical  properties  of  soil  in  the  aeration  zone 
play  an  important  role  in  fluorine  concentration  in 
shallow  groundwater.  In  coastal  plain  areas,  where 
groundwater  is  mainly  recharged  and  discharged 
vertically,  the  grain  size  of  soil  in  the  aeration  zone 
directly  influences  the  amount  of  fluorine  trans- 
ferred from  the  solid  medium  into  water,  and  the 
chemical  constituents  of  this  soil  control  the  chem- 
ical characteristics  of  the  shallow  groundwater, 
consequently  influencing  the  concentration  of  fluo- 
rine in  water.  High-fluorine  groundwater  exceed- 
ing the  sanitary  standard  ( 1 .0  mg/1)  has  an  obvious 
zonality  in  regional  distribution  in  China.  Current- 
ly, there  are  roughly  50  million  people  in  China 
who  have  consumed  water  which  exceeds  stand- 
ards. In  high-fluorine  groundwater  areas,  different 
degrees  of  endemic  fluorine-poisoning  often  arise, 
affecting  human  health  seriously.  At  the  end  of 
1983,  over  20  million  patients  were  suffering  from 
fluorine  poisoning  in  China.  (Author's  abstract) 
W89-03405 


ORIGIN,  DISTRIBUTION,  AND  EVOLUTION 
OF  SALT-FRESH  GROUNDWATER  IN  NORTH 
JIANGSU  BASIN,  CHINA, 

Academia  Sinica,  Nanjing  (China).  Nanjing  Inst,  of 

Geology  and  Palaeontology. 

Z.  Hongchun. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  12,  No.  1,  p  15-22,  August  1988.  7 
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Field  2— WATER  CYCLE 
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Group  2F — Groundwater 

fig,  1  tab,  8  ref. 

Descriptors:  "Geochemistry,  'Groundwater, 
•Saline-freshwater  interfaces,  'China,  Connate 
water,  Salinity,  Infiltration,  Meteoric  water,  Sea 
level,  Coastal  plains,  Dissolved  solids,  Groundwat- 
er movement,  Chemical  properties,  Bicarbonates. 

Connate  saltwaters  are  contained  within  the  upper 
Pleistocene  and  overlying  sediments.  The  high  sa- 
linity of  phreatic  water  and  subsoil  has  significant 
effects  on  the  development  of  industry  and  agricul- 
ture in  the  area.  Connate  saltwaters  in  the  western 
part  and  within  old  dunes  in  the  eastern  part  of  the 
area  have  been  flushed  out  by  infiltrating  meteoric 
water,  since  sealevel  regression  happened  about 
1000  years  ago.  A  broad  transition  zone  of  salt- 
water to  freshwater  exists  due  to  repeated  eustatic 
sealevel  fluctuations  during  the  Quaternary  period, 
as  shown  by  analysis  of  relationships  between 
marine  beds  and  the  distribution  of  salt  and  fresh 
groundwater.  In  the  coastal  plain,  the  distribution 
of  salt  and  fresh  water  is  quite  complex.  There  are 
four  types  of  vertical  distribution  represented  by 
chloride  and/or  total  dissolved  solids  profiles:  (1) 
salt/fresh  water  inversion,  (2)  salt/brackish  water 
inversion,  (3)  salt/fresh/brackish  water  superimpo- 
sition,  and  (4)  salt/fresh/salt/fresh  water  superim- 
position.  Groundwater  in  the  middle-layered  aqui- 
fer system  is  replenished  in  some  places  from  the 
west,  and  flows  slowly  eastward.  Factors  influenc- 
ing chemical  characters  of  the  water  include  halite 
dissolution  and  incongruent  dissolution  of  alumino- 
silicate  minerals,  ion  exchange  and  adsorption,  and 
mixture  of  salt  and  fresh  water.  Hydrochemical 
types  evolved  from  bicarbonate  to  bicarbonate/ 
chloride;  the  sulfate  type  is  lacking  due  to  the 
mixture  of  salt  and  fresh  water.  The  Chebotarev 
hydrochemical  evolution  sequence  is,  therefore  not 
relevant.  (Author's  abstract) 
W89-03406 


RELATIONSHIP  OF  KASCHIN-BECK  AND 
KESHAN  DISEASES  WITH  HYDROGEOCHE- 
MISTRY, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03407 


FEATURES  OF  NATURAL  ENVIRONMENT 
AND  OCCURRENCE  OF  GROUNDWATER  IN 
COLD  ARTESIAN  BASINS  IN  PERMAFROST 
AREAS,  CHINA, 

Heilongjiang    Forestry    Design    Research    Inst., 

Harbin  (China). 

L.  Feng-Tong. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  12,  No.  1,  p  43-47,  August  1988.  4 

fig,  3  tab,  3  ref. 

Descriptors:  'Groundwater,  'Artesian  basins, 
'Permafrost,  'China,  'Environmental  quality, 
'Cold  regions,  Glacial  aquifers,  Field  tests,  Geo- 
physics, Melting,  Air  circulation,  Temperate  zone, 
Groundwater  recharge,  Infiltration,  Porosity,  In- 
terstitial water. 

This  article  is  a  report  on  the  Huola  River  artesian 
water  basin  in  Guilan  District,  Mohe  County,  in 
the  Xin-an  Region  and  the  interrelationship  of  vari- 
ous factors  of  underground  water  under  glacial 
conditions.  Field  investigations  and  geophysical 
prospecting  show  that  most  of  the  area  is  underlain 
by  permafrost.  There  is,  however,  a  considerable 
percentage  in  the  melting  zone,  which  indicates 
there  has  been  some  change  in  the  cold-produced 
environment.  The  change  on  top  of  hills  surround- 
ing the  basin  is  greater  than  that  near  the  bottom  of 
the  basin.  This  is  the  result  of  numerous  melting 
zones  formed  under  the  influence  of  the  inversion 
layer  of  the  atmospheric  circulation  in  the  northern 
temperate  zone,  together  with  strong  circulation 
replacement  of  surface  water,  and  underground 
water  entering  the  melting  zone  through  the  frac- 
ture zone.  The  thickness  of  permafrost  in  the  area 
surrounding  the  basin  is  small,  and  thickness  gradu- 
ally increases  towards  the  center.  The  Huola  River 
artesian  basin  is  unlike  an  artesian  basin  in  nonper- 
mafrost  zones  due  to  differences  in  groundwater 
recharge  systems,  rate  of  underground  runoff  sys- 


tems, underground  water  drainage  systems,  and 
distribution  and  storage  systems,  being  controlled 
by  the  permafrost;  these  are  usually  restraining 
influences.  As  the  continuity  and  thickness  of  per- 
mafrost increases,  infiltration  decreases.  Frequent 
structural  movement  in  the  basin's  peripheral  hills 
fractures  the  thick  Cretaceous  strata  within  the 
basin  and  enlarges  and  develops  the  porosity  of  the 
coal  strata  in  the  basin.  The  storage,  distribution, 
and  runoff  conditions  of  pore-fissure  water  under 
the  permafrost  layer  varies  with  changing  environ- 
mental conditions.  (Shidler-PTT) 
W89-03408 


GROUNDWATER  RESOURCES  IN  THE 
NORTH  CHINA  PLAIN, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

F.  Jin. 

Environmental     Geology     and    Water     Sciences 

EGWSEI,  Vol.  12,  No.  1,  p  63-67,  August  1988.  2 

fig,  2  ref. 

Descriptors:  'Groundwater,  'Water  supply  devel- 
opment, 'China,  Groundwater  availability,  Surface 
water  availability,  Water  demand.  Water  conserva- 
tion, Water  control,  Optimum  development  plans, 
Artificial  recharge. 

Shallow  groundwater  is  a  major  object  of  exploita- 
tion in  the  North  China  Plain.  About  20  billion 
cubic  m/yr  of  fresh  groundwater  and  about  20 
billion  cubic  m/yr  of  surface  water  are  available. 
Present  water  demand  is  about  equal  to  or  exceeds 
the  utilizable  water  resources.  Strict  economy  of 
water  use  is  needed  along  with  strengthened  water 
control,  a  restructured  development  plan,  and  arti- 
ficial recharge.  (Author's  abstract) 
W89-03409 


IMPROVED  ESTIMATES  OF  GROUNDWAT- 
ER-MINING ACREAGE, 

Economic  Research  Service,  Washington,  DC. 
C.  Dickason. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  43,  No.  3,  p  239-240,  May/June  1988.  9  ref. 

Descriptors:  'Irrigation  water,  'Consumptive  use, 
'Water  table  decline,  'Groundwater  mining,  Esti- 
mating, Irrigation  efficiency,  Decision  making, 
Pesticides,  Fertilizers. 

To  estimate  irrigation's  consumptive  water  use 
based  on  single-year  water-decline  area  estimates, 
the  following  computations  were  made:  consump- 
tive water-use  coefficients  developed  by  the  Soil 
Conservation  Service  for  each  subregion  and  crop 
type  in  the  United  States  were  combined  with  the 
corresponding  irrigated  crop  acreage  data  for  the 
1982  census  to  obtain  a  weighted-average  plant 
irrigation  consumptive-use  coefficient  for  each  su- 
bregion. Each  of  these  latter  coefficients  was  then 
divided  by  the  appropriate  subregional  on-farm 
irrigation-efficiency-percentage  coefficient  to 
obtain  the  average  per-acre  irrigation  consumptive 
use  for  the  groundwater-mining  subregions.  These 
consumptive-use  rates  were  then  multiplied  by  the 
corresponding  acreages  within  each  groundwater- 
mining  subregion  to  obtain  the  acre  feet  of  ground- 
water used  in  1982.  Single-year  estimates  of  water- 
decline  irrigated  acres  greatly  improve  the  founda- 
tion for  estimating  certain  annual-basis  values 
useful  to  managers  of  agribusiness  firms  and  to 
public  decision  makers.  Among  these  annual-basis 
values  are  acre  feet  of  water  consumed  and 
amounts  of  pesticides  and  fertilizers  applied.  Espe- 
cially important  to  federal  decision  makers  con- 
cerned with  influencing  farm-production  decisions 
would  be  a  continuing  series  of  annual-basis  esti- 
mates revealing  the  trend  of  irrigated  production 
as  it  depends  on  declining  water  supplies.  (Shidler- 
PTT) 
W89-03420 


NITRATE   DEPLETION    IN   THE   RIPARIAN 
ZONE  OF  A  SMALL  WOODLAND  STREAM, 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-03553 


DATA  CHARACTERISTICS:  GROUNDWATER 

MONITORING'S  'CATCH  22', 

IBM    Corp.,    Hopewell    Junction,    NY.    General 

Technology  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-O36O0 


STATISTICAL  COMPARISONS  OF  GROUND- 
WATER QUALITY  UNDERLYING  DIFFER- 
ENT LAND  USES  IN  CENTRAL  FLORIDA, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-03602 


RADIOACTIVITY  IN  SPRING  WATER  AND 
SURFACE  WATER  OF  SOUTHERN  NEVADA, 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

C.  K.  Liu,  S.  Faller,  J.  Carilli,  and  R.  W. 
Holloway. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  155-156. 

Descriptors:  'Radioactivity,  'Nevada,  'Spring 
water,  'Surface  water,  'Groundwater,  'Water  pol- 
lution sources,  Aquifers,  Groundwater  pollution, 
Connate  water,  Evaporation,  Uranium,  Pahranagat 
Lake. 

The  concentration  of  several  radionuclides  were 
measured  in  several  springs  and  other  surface 
waters  believed  to  originate  from  reserves  of  fossil 
water  rock  formations  beneath  the  desert  of  South- 
ern Nevada.  The  samples  were  analyzed  for  triti- 
um, radon,  uranium,  thorium  and  plutonium.  For 
spring  waters,  virtually  no  contamination  from  ar- 
tificial radioactivity  was  found,  but  natural  radion- 
uclides (such  as  radon,  uranium  and  thorium)  were 
detected.  Water  from  Pahranagat  Lake  appears  to 
be  substantially  enriched  in  uranium  compared  to 
its  feeder  springs,  probably  due  to  evaporation. 
The  absence  of  tritium  in  most  of  these  springs 
indicates  that  the  water  has  not  mixed  with  surface 
water  after  the  early  1950's.  (See  also  W89-03595) 
(Author's  abstract) 
W89-03608 


RELATIONSHIP  OF  RADIUM  AND  RADON 
WITH  GEOLOGICAL  FORMATIONS, 

RPI  International,  Inc.,  Columbia,  SC. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03610 


AUTOMATED  DATA  ACQUISITION  AND 
ANALYSIS:  APPLICATION  TO  THE  DETER- 
MINATION OF  VOLATILE  ORGANIC  CON- 
TAMINANTS IN  GROUNDWATER, 

S-Cubed,  La  Jolla,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03643 


INCORPORATING  PARAMETER  UNCER- 
TAINTY INTO  GROUNDWATER  QUALITY 
MANAGEMENT  MODELS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03704 


KINETIC  AND  EQUILIBRIUM  FORMULA- 
TIONS IN  MODELLING  OF  HYDROPHOBIC 
ORGANIC  CHEMICALS  IN  SURFACE  AND 
GROUND  WATERS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03712 


ENGINEERING  AND  ENVIRONMENTAL  GE- 
OLOGY OF  THE  INDIAN  WELLS  VALLEY 
AREA, 

Naval  Weapons  Center,  China  Lake,  CA. 
For  primary  bibliographic  entry  see  Field  4C. 

W89-03742 
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APPRAISAL  OF  WATER  RESOURCES  OF  THE 
BOULDER  AND  STILLWATER  RIVER 
BASINS,  INCLUDING  THE  STILLWATER 
COMPLEX,  SOUTH-CENTRAL  MONTANA, 

Geological  Survey,  Billings,  MT. 

R.  D.  Feltis,  and  D.  W.  Litke. 

Montana  Bureau  of  Mines  and  Geology  Memoir 

60,  1987.  121p,  17  fig,  10  tab,  91  ref,  11  append. 

Descriptors:  'Montana,  'Geochemistry,  'Heohy- 
drology,  'Groundwater,  'Water  quality,  'Ground- 
water quality,  Dissolved  solids,  Aquifers,  Alluvial 
aquifers,  Limestone,  Geology,  Subsurface  map- 
ping, Water  analysis. 

The  Stillwater  Complex  consists  of  Precambrian 
metamorphosed  intrusive  rock  that  is  approximate- 
ly 18,000  ft  thick  and  30  mi  long  in  the  Beartooth 
Mountains  of  south-central  Montana.  Groundwater 
in  the  area  occurs  in  four  general  physiographic- 
geologic  settings:  (1)  the  alpine  area  of  Precam- 
brian metamorphic  rocks  of  the  Beartooth  Moun- 
tains (includes  the  Stillwater  Complex);  (2)  the 
limestone  and  dolomite  of  Paleozoic  age  along  the 
mountain  front;  (3)  the  steeply  dipping  to  flat-lying 
clastic  sedimentary  and  igneous  extrusive  rocks  of 
Mesozoic  and  Cenozoic  age  in  the  upland  plains; 
and  (4)  Tertiary  and  Quaternary  alluvial  and  gla- 
cial material  along  valleys  of  the  principal  drainage 
systems.  The  dissolved  solids  concentrations  in 
water  from  125  of  130  groundwater  sampling  sites 
range  from  42-5442  mg/L.  These  samples  are  from 
a  wide  variety  of  aquifers  in  the  Beartooth  Moun- 
tains, the  plains  area  and  alluvial  valleys.  Most  of 
these  waters  are  a  calcium  bicarbonate  type  and 
some  are  a  sodium  bicarbonate  type.  Five  remain- 
ing samples  have  dissolved  solids  concentrations 
ranging  from  718-1,980  mg/L;  these  samples  repre- 
sent water  from  a  mineralized  zone  in  the  Stillwa- 
ter Complex  along  Verdigris  Creek,  two  wells  that 
penetrate  the  Cretaceous  Colorado  Group,  an  oil 
well  at  McLeod  that  penetrates  Paleozoic  limes- 
tones, and  a  well  in  the  Cretaceous  Hell  Creek 
Formation  north  of  the  Yellowstone  River.  These 
waters  are  calcium  sulfate,  sodium  sulfate  and 
sodium  bicarbonate  types.  Water  samples  for 
chemical  analysis  were  collected  at  39  stream  sites. 
The  analyses  include  major  ions,  total  or  total- 
recoverable  trace  elements  for  all  samples,  and 
dissolved  trace  elements  for  peak-flow  samples. 
Dissolved  solids  concentrations  range  from  19  mg/ 
L  in  some  streams  draining  resistant  Precambrian 
rocks  of  the  Beartooth  Mountains  to  320  mg/L 
where  irrigation  return  flow  and  fine-grained 
marine  Cretaceous  rocks  affect  the  water  quality. 
(Lantz-PTT) 
W89-03756 


HYDROLOGIC  DATA  FOR  CECIL  COUNTY, 
MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-03758 


PREMINING  HYDROLOGY  OF  THE  LO- 
GANSPORT  LIGNITE  AREA,  DE  SOTO 
PARISH,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

J.  L.  Snider,  and  K.  J.  Covay. 
Louisiana  Department  of  Transportation  and  De- 
velopment Water  Resources  Technical  Report  No. 
41,  1987.  65p,  15  fig,  15  tab,  1  plate,  52  ref. 

Descriptors:  'Hydrologic  data,  'Lignite,  'Louisi- 
ana, 'Strip  mines,  'Surface  water,  Aquifers,  Water 
analysis,  Chemical  analysis,  Streamflow,  Runoff, 
Dissolved  solids,  Invertebrates,  Bacteria,  Hydrolo- 
gy, Logansport,  Sedimentation,  Sediment  load. 

Surface  mining  of  lignite  would  involve  dewater- 
ing  and  removing  aquifers  above  the  lignite  beds  in 
the  Logansport  area,  De  Soto  Parish,  Louisiana. 
The  major  lignite  bed  occurs  near  the  base  of  the 
Naborton  Formation  (of  the  Wilcox  Group)  at 
depths  ranging  from  180  to  230  ft  below  land 
surface.  The  lignite  ranges  from  4  to  17  ft  in 
thickness  and  averages  about  9  ft.  The  principal 
aquifers  that  will  be  affected  are  the  Naborton  and 
Dolet  Hills  zones  of  the  Carrizo-Wilcox  aquifer. 
Water  in  aquifers  of  the  Carrizo-Wilcox  aquifer 


moves  from  the  interstream  recharge  areas  to  dis- 
charge areas  in  the  Sabine  River  valley  (mostly 
covered  by  Toledo  Bend  Reservoir).  There  is  also 
lateral  movement  into  the  project  area  from  poten- 
tiometric  highs  in  the  south-central  part  of  De  Soto 
Parish.  Streamflow  at  Bayou  Castor  and  Bayou 
Grand  Cane  is  sustained  from  groundwater  sources 
but  also  reflects  direct  runoff  from  rainfall.  The 
greatest  total  discharge,  39,306  cu  ft/sec,  occurred 
at  Bayou  Castor  near  Funston  during  the  1983 
water  year.  Analysis  of  suspended  sediment  data 
for  Bayou  Grand  Cane  and  Bayou  Castor  indicates 
that  maximum  sediment  discharge  occurs  in  the 
winter  and  spring  and  corresponds  to  periods  of 
maximum  streamflow.  The  maximum  total  month- 
ly load  at  Bayou  Grand  Cane  was  3,090  tons  and  at 
Bayou  Castor  was  2,750  tons.  Chemical  data  at 
Bayou  Grand  Cane  near  Stanley  and  Bayou  Castor 
near  Logansport  indicate  that  the  water  is  often  a 
sodium-calcium  bicarbonate  type.  Sulfate  and  chlo- 
ride occasionally  can  be  codominant  anions.  Dis- 
solved solids  ranged  from  72  to  185  mg/L  at 
Bayou  Grand  Cane  near  Stanely  and  ranged  from 
84  to  178  mg/L  at  Bayou  Castor  near  Logansport. 
Benthic  invertebrates  consist  primarily  of  the  order 
Diptera  and  the  tubificid  worms.  Analysis  of  fecal 
streptococci  bacteria  indicates  that  colony  counts 
of  5,000  colonies/ 100  ml  can  occur  at  Bayou 
Castor  near  Logansport.  (Lantz-PTT) 
W89-03759 


GROUND-WATER  LEVELS  FROM  THE 
MARYLAND  OBSERVATION-WELL  NET- 
WORK, 1943-86, 

Maryland  Geological  Survey,  Baltimore. 

M.  J.  Smigaj,  and  R.  G.  Davis. 

Maryland  Geological  Survey  Basic  Data  Report 

No.  17,  1987.  234p,  8  fig,  1  tab,  1  plate,  65  ref. 

Descriptors:  'Groundwater  level,  'Maryland, 
•Observation  wells,  Groundwater  quality,  'Hy- 
drologic data  collections,  Aquifers,  Geohydrology, 
Well  data,  Well  hydrographs. 

Water  level  data  are  presented  for  122  groundwat- 
er wells  in  the  Maryland  Observation-Well  Net- 
work; the  data  began  as  early  as  April  1943  and 
extend  through  December  1986.  Water  level  tables 
and  hydrographs  are  given  for  each  well,  along 
with  a  description  of  the  well  characteristics,  loca- 
tion, owner,  aquifer,  altitude,  period  of  record,  the 
extremes  for  the  period  of  record,  and  pertinent 
remarks.  Also  included  are  brief  discussions  of  the 
hydrologic  settings  in  Maryland  and  factors  that 
affect  groundwater  levels,  such  as  recharge,  move- 
ments of  the  Earth,  Sun  and  Moon,  earthquakes, 
groundwater  withdrawals,  construction  and 
mining.  (Lantz-PTT) 
W89-03760 


LAND  SUBSIDENCE,  EARTH  FISSURES,  AND 
WATER-LEVEL  CHANGE  IN  SOUTHERN  ARI- 
ZONA, 

Arizona  Bureau  of  Geology  and  Mineral  Technol- 
ogy, Tucson. 

For  primary  bibliographic  entry  see  Field  6G. 
W89-03761 


WATER  RESOURCES  OF  SOUTHERN  CO- 
CONINO COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

E.  H.  McGavock,  T.  W.  Anderson,  O. 

Moosburner,  and  L.  J.  Mann. 

Arizona  Department  of  Water  Resources  Bulletin 

4,  1986.  53p,  9  fig,  6  tab,  2  plates,  43  ref. 

Descriptors:  'Data  collection,  'Hydrologic  data 
collections,  'Water  resources,  'Arizona,  'Ground- 
water supply,  'Surface  waters,  Water  quality, 
Streamflow,  Dissolved  solids,  Water  use,  Ground- 
water mining,  Groundwater  recharge,  Coconino 
County. 

Southern  Coconino  County  includes  about  10,600 
sq  mi  in  north-central  Arizona.  Water  resources 
development  has  been  slight,  and  less  than  8,000 
acre-ft  of  groundwater  and  surface  water  was  used 
in  1975.  The  amount  of  groundwater  in  storage  is 
estimated  to  be  between  100  and  200  million  acre- 


ft.  The  main  sources  of  groundwater  are  the  Co- 
conino and  limestone  aquifers.  The  Coconino  aqui- 
fer includes  three  principal  formations,  which  in 
ascending  order  are  the  Supai  Formation,  Cocon- 
ino Sandstone,  and  Kaibab  Limestone  of  Pennsyl- 
vanian  and  Permian  age.  Streamflow  is  extremely 
variable,  and  most  streams  are  intermittent.  Chemi- 
cal quality  of  flow  in  intermittent  and  perennial 
streams  during  medium  to  high  flows  generally  is 
acceptable  for  most  uses;  dissolved-solids  concen- 
trations generally  are  less  than  200  mg/1.  Dissolved 
solids  concentrations  in  low  flows  in  the  perennial 
streams  range  from  200  to  2,000  mg/1.  In  southern 
Coconino  County  about  2,600  acre-ft  of  ground- 
water and  4,200  acre-ft  of  surface  water  was  used 
for  public  supply  and  irrigation  in  1970.  In  1975 
about  5,200  acre-ft  of  groundwater  was  withdrawn 
and  about  2,500  acre-ft  of  surface  water  was  used. 
The  amount  of  surface  water  used  annually  is 
dependent  on  the  amount  of  precipitation  and  is 
extremely  variable.  Groundwater  withdrawals 
have  not  exceeded  the  rate  of  recharge,  and  water 
levels  have  been  nearly  constant.  (Lantz-PTT) 
W89-03764 


STUDY  OF  THE  INTER-RELATION  BE- 
TWEEN SHALLOW  AND  DEEP  AQUIFERS  IN 
MARDAN  VALLEY,  PAKISTAN, 

Pakistan  Inst,  of  Nuclear  Science  and  Technology, 
Islamabad. 
M.  I.  Sajjad. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-700607. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  IAEA-R-3620-F,  April  1987.  39p,  21 
fig,  2  tab,  5  ref. 

Descriptors:  'Geohydrology,  'Groundwater, 
'Aquifers,  'Pakistan,  Groundwater  level,  Water 
table,  Water  table  rise,  Irrigation,  Groundwater 
supply,  Permeability,  Canals. 

The  area  on  the  west  side  of  the  river  Indus 
includes  the  districts  of  Mardan,  Peshawar,  Kohat, 
Bannu  and  D.I.  Khan  and  consists  of  small  valleys, 
generally  surrounded  by  low,  erodable  hills.  The 
biggest  valley  is  that  of  the  Mardan  district.  Its 
gross  area  under  irrigation  constitutes  at  190,000 
hectares.  The  prosperity  of  the  project  area  de- 
pends on  the  availability  of  irrigation  water  supply 
from  the  Swat  River.  The  Upper  Swat  Canal,  was 
taken  out  of  the  river  Swat  at  Amandara  in  1915.  It 
crosses  the  ranges  of  Malakand  hills  through  a 
tunnel,  and  irrigates  large  areas  lying  to  the  East  of 
Mardan.  The  canal  infiltration  has  resulted  in  a 
serious  problem  of  waterlogging  on  the  low  lying 
areas.  At  some  places  water  can  even  be  seen  at 
the  surface.  Groundwater  occurs  largely  in  two 
zones:  (i)  a  shallow  unconfined  zone  and  (ii)  a  deep 
confined  zone.  The  shallow  groundwater  zone  re- 
ceives its  recharge  directly  from  irrigation  chan- 
nels and  rainfall.  The  low  permeability  and  gener- 
ally large  thickness  of  the  deposits  underlying  this 
zone  restrict  subsurface  drainage  and  create  a  high 
water  table  condition  over  a  considerable  area. 
Water-logging  in  the  area  is  mainly  due  to  the 
irrigation  canal  system.  However,  in  some  zones 
the  upward  leakage  from  the  deep  confined  aquifer 
also  contributes  to  this  effect.  There  is  no  quick 
movement  of  groundwater  in  the  area  and  the 
residence  time  is  in  the  order  of  tens  of  years. 
Quality  of  deep  groundwater  is  better  than  that  of 
the  shallow  groundwater.  (Lantz-PTT) 
W89-03766 


WATER  RESOURCES  INVENTORY  OF  CON- 
NECTICUT. PART  10:  LOWER  CONNECTICUT 
RIVER  BASIN, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-03772 


HYDROLOGY  OF  A  STREAM-AQUIFER 
SYSTEM  IN  THE  CAMP  VERDE  AREA,  YAVA- 
PAI COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

S.  J.  Owen-Joyce. 
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Arizona  Department  of  Water  Resources  Bulletin 
3,  1984.  60p,  14  fig,  6  tab,  3  plates,  25  ref. 

Descriptors:  'Groundwater  management, 

•Groundwater  quality,  *Surface-groundwater  rela- 
tions, 'Aquifers,  'Streams,  'Arizona,  'Irrigation, 
Hydrologic  studies,  Runoff,  Evapotranspiration, 
Groundwater  movement,  Arsenic,  Dissolved 
solids,  Sulfates,  Ammonia. 

A  dynamic  interaction  between  the  distribution  of 
30,000  acre-ft  of  water  diverted  from  the  Verde 
River  to  irrigate  fields  on  the  alluvium  and  the 
inflow  of  above  1,000  acre-ft  of  water  from  the 
under-lying  artesian  aquifer  in  the  Verde  Forma- 
tion determines  the  quantity  and  quality  of  water  in 
the  alluvium  south  of  Camp  Verde,  Arizona. 
About  70%  or  21,800  acre-ft  of  the  diverted  irriga- 
tion water  returns  to  the  Verde  River  as  subsurface 
flow,  which  with  14,000  acre-ft  of  water  flowing 
through  the  alluvium  from  West  Clear  Creek  to 
the  Verde  River  flushes  the  alluvial  aquifer.  About 
9,300  acre-ft  of  water  is  lost  to  evapotranspiration. 
Groundwater  in  the  alluvium  is  unconfined  and 
hydraulically  connected  to  the  Verde  River  and 
Verde  Formation.  Groundwater  inflow  to  the  allu- 
vium from  the  Verde  Formation  occurs  in  areas 
where  the  hydraulic  head  in  the  Verde  Formation 
is  higher  than  the  hydraulic  head  in  the  alluvium; 
wells  open  to  both  formations  are  another  path  of 
groundwater  inflow.  Saturated  thickness  in  the  al- 
luvium ranged  from  0  to  about  30  ft  in  February  to 
April  1981;  the  annual  minimum  amount  of  water 
stored  in  the  alluvium  occurs  prior  to  irrigation 
and  was  estimated  to  be  17,500  acre-ft.  Ground- 
water for  most  of  the  alluvium  contained  more 
than  the  maximum  contaminant  level  for  dissolved 
solids  and  in  some  areas  contained  more  than  the 
maximum  contaminant  levels  for  sulfate,  chloride, 
and  arsenic  in  public  water  supplies  proposed  by 
the  U.S.  EPA  and  the  State  of  Arizona.  Dissolved 
solids  concentrations  ranged  from  251  to  4,400 
mg/L;  85%  of  the  samples  exceeded  500  mg/L. 
Locally,  the  presence  of  reworked  Verde  Forma- 
tion deposited  in  the  alluvium  causes  large  concen- 
trations of  dissolved  solids  and  sulfate  particularly 
downslope  from  the  salt  mine.  Ammonia  concen- 
trations ranged  from  0.01  to  0.25  mg/L;  more  than 
0.1  mg/L  generally  indicates  organic  pollution. 
(Lantz-PTT) 
W89-03773 


GROUND-WATER  RESOURCES  OF  THE 
FORT  BELKNAP  INDIAN  RESERVATION, 
NORTH-CENTRAL  MONTANA:  POTENTIAL 
SOURCES  OF  GROUND  WATER  FOR  IRRIGA- 
TION, DOMESTIC  AND  MUNICIPAL  SUPPLY, 
Geological  Survey,  Billings,  MT. 
For  primary  bibliographic  entry  see  Field  4B. 
W89-03778 


APPRAISAL  OF  THE  GROUNDWATER  RE- 
SOURCES OF  BARTON,  VERNON,  AND 
BATES  COUNTIES,  MISSOURI, 

Geological  Survey,  Rolla,  MO. 
M.  J.  Kleeschulte,  T.  O.  Mesko,  and  J.  E.  Vandike. 
Missouri  Department  of  Natural  Resources,  Divi- 
sion of  Geology  and  Land  Survey,  Water  Re- 
sources Report  No.  36,  1985.  74p,  27  fig,  11  tab,  1 
plate,  30  ref. 

Descriptors:  'Hydrologic  data,  'Aquifers,  'Water 
resources  data,  'Groundwater  supply,  Groundwat- 
er recharge,  Water  resources,  Water  quality,  Pre- 
cipitation, Saline  water  intrusion,  Calcium,  Magne- 
sium, Bicarbonate,  Sodium  chloride. 

Groundwater  resources  in  Barton,  Vernon,  and 
Bates  Counties,  Missouri,  are  limited  by  aquifer 
characteristics  and  restricted  by  water  quality.  The 
Pennsylvanian  aquifer,  consisting  of  cyclic  deposits 
of  clastic  and  carbonate  rocks,  yields  approximate- 
ly 1  to  40  gallons  per  minute  (gpm)  to  domestic 
wells  in  the  northern  and  western  parts  of  the 
study  area.  The  Pennsylvanian  aquifer  principally 
is  recharged  by  precipitation.  The  water  level  gen- 
erally is  from  15  to  40  ft  below  land  surface,  and 
water  movement  is  toward  stream  and  river  val- 
leys. Because  the  Pennsylvanian  aquifer  is  a  leaky 
confining  layer,  water  probably  moves  through  it 
and  recharges  the  underlying  Mississippian  aquifer. 


A  comparison  of  the  historical  and  current  water 
level  measurements  shows  that  throughout  a  long 
time,  discharge  is  balanced  by  recharge  in  the 
Pennsylvanian  and  Mississippian  aquifers.  Water 
levels  in  the  two  have  not  been  significantly  affect- 
ed during  the  past  40  years,  except  for  local  draw- 
downs in  the  Mississippian  aquifer,  in  places  where 
water  is  intensively  pumped.  The  Cambrian-Ordo- 
vician  aquifer  is  mostly  recharged  by  precipitation 
on  the  Salem  Plateau,  where  this  system  crops  out. 
A  transition  zone  diagonally  crossing  the  three 
counties  separates  freshwater  in  the  southeast  from 
saline  water  in  the  northwest.  Despite  an  increase 
in  groundwater  withdrawals  during  recent  years, 
the  location  of  the  freshwater-saline  water  transi- 
tion zone  has  not  substantially  changed,  although 
minor  fluctuations  have  occurred  along  the  bound- 
ary zone.  Water  from  public-supply  wells  in 
Barton  and  Vernon  Counties,  however,  has 
changed  from  a  calcium  magnesium  bicarbonate- 
type  to  a  sodium  chloride-type,  with  no  apprecia- 
ble change  in  dissolved-solids  concentrations. 
(Lantz-PTT) 
W89-03780 


WATER    RESOURCES    INVESTIGATIONS   IN 
MISSISSIPPI,  1982-83. 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-03781 


ESTABLISHING  AND  MEETING  GROUND 
WATER  PROTECTION  GOALS  IN  THE  SU- 
PERFUND  PROGRAM, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary   bibliographic   entry   see   Field   5G. 
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USING     MODELS     TO     SOLVE     GROUND 
WATER  QUALITY  PROBLEMS, 

Florida  Univ.,  Gainesville. 

For   primary   bibliographic   entry  see   Field   5G. 

W89-03790 


ESTIMATES  OF  CONSUMPTIVE  USE  AND 
GROUND-WATER  RETURN  FLOW  USING 
WATER  BUDGETS  IN  PALO  VERDE  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary   bibliographic   entry   see   Field   6D. 
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PUBLIC  TUBEWELL  DEVELOPMENT  IN  THE 
STATE  OF  UTTAR  PRADESH,  INDIA, 

For  primary  bibliographic  entry  see  Field  3F. 
W89-03796 


TWIN  LAKE  TRACER  TESTS:  SETTING, 
METHODOLOGY,  AND  HYDRAULIC  CON- 
DUCTIVITY DISTRIBUTION, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
R.  W.  D.  Killey,  and  G.  L.  Moltayner. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1585-1612,  October  1988.  14  fig,  7  tab,  35 
ref. 

Descriptors:  'Data  acquisition,  'Measuring  instru- 
ments, 'Tracers,  'Sand  aquifers,  'Radioactive 
tracers,  'Groundwater  movement,  'Hydraulic 
conductivity,  Gamma-emitting  radionuclide. 


i-emitting  radionuclide. 

Following  evaluation  of  3  potential  sites,  a  fluvial 
sand  aquifer  with  high  (0.7-1.6  m/d)  linear  average 
groundwater  flow  velocities  was  instrumented 
with  a  fully  penetrating  injection  well  and  82  mon- 
itoring installations  over  a  40-m  flow  path  length. 
Two  natural  gradient  tracer  migration  experiments 
have  employed  pulse  injections  of  a  nonreactive 
radioisotope  (1-131)  in  a  study  of  hydraulic  con- 
ductivity structure  and  dispersive  characteristics  of 
the  flow  system.  The  use  of  a  gamma-emitting 
radionuclide  in  these  experiments  allowed  meas- 
urement of  tracer  distribution  by  scanning  fully 


penetrating  boreholes  with  a  scintillation  detector. 
This  technique  provided  many  advantages  in  data 
collection  over  conventional  tracers,  including  un- 
precedented resolution  of  the  vertical  distribution 
of  tracer,  measurements  without  pumping  and  the 
attendant  concerns  for  flow  system  perturbation, 
and  minimal  manpower  for  sample  analysis.  Tracer 
breakthroughs  at  monitors  along  the  axis  of  flow 
revealed  the  presence  of  heterogeneities  in  aquifer 
hydraulic  conductivity  at  2  scales.  Over  the  40-m 
path  length,  6  regions  with  hydraulic  conductiv- 
ities substantially  different  for  adjacent  strata  were 
identified.  Thicknesses  of  these  regions  varied  from 
0.2  to  more  than  3  m;  their  lateral  extents  (in  the 
direction  of  groundwater  flow)  ranged  from  15  m 
to  more  than  40  m.  Smaller  strata,  with  an  average 
thickness  of  0.34  m  and  lengths  of  less  than  10  m, 
were  detected  within  all  6  of  the  hydraulic  conduc- 
tivity regions,  but  there  was  no  evidence  of  in- 
creases in  local  dispersivity  with  increased  trans- 
port distance  as  a  result  of  these  variations.  The  6 
hydraulic  conductivity  regions  do,  however,  have 
measurable  effects  on  whole-aquifer  dispersion. 
Stratification  characteristics  of  the  tested  aquifer, 
believed  to  have  been  deposited  in  a  sandy  braided 
river,  are  consistent  with  those  observed  in  similar 
modern  environments.  Estimation  of  the  magni- 
tude and  spatial  structure  of  hydraulic  conductivi- 
ty variations  in  aquifers  of  concern  would  be  great- 
ly aided  by  studies  of  the  stratification  characteris- 
tics in  well-exposed  modern  or  lithified  sedimenta- 
ry analogues.  (See  W89-03800  and  W89-03801) 
(Author's  abstract) 
W89-03799 


TWIN  LAKE  TRACER  TESTS:  LONGITUDI- 
NAL DISPERSION, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). 

G.  L.  Moltayner,  and  R.  W.  D.  Killey. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1613-1627,  October  1988.  13  fig,  6  tab,  16 
ref. 

Descriptors:  'Tracers,  'Path  of  pollutants,  'Dis- 
persion, 'Sand  aquifers,  'Radioactive  tracers, 
'Groundwater  movement,  Hydraulic  conductivity, 
Porous  materials,  Model  studies. 

Two  natural  gradient  dispersion  tests  were  con- 
ducted at  the  Chalk  River  Nuclear  Laboratories, 
Ontario,  in  1982  and  1983  in  order  to  quantify 
field-scale  dispersion  processes  over  a  20-  and  40-m 
distance  of  a  radiotracer  migration.  The  patterns  of 
dispersion  that  were  observed  in  the  field  using  a 
dry  access  tube  monitoring  technique  were  com- 
pared with  patterns  predicted  by  the  advection- 
dispersion  model  with  constant  parameters.  Analy- 
sis of  the  time-concentration  profiles  of  the  tracer 
at  observation  wells  located  along  the  mean  direc- 
tion of  the  longitudinal  spreading  showed  that  the 
dispersion  model  adequately  describes  the  disper- 
sion patterns  actually  observed  and  averaged  over 
the  aquifer  depth.  The  values  of  longitudinal  dis- 
persivity determined  from  continuous  time-concen- 
tration profiles  were  virtually  equal  to  those  ob- 
tained from  laboratory-scale  columns.  The  disper- 
sive properties  of  the  aquifer  were  characterized  at 
the  local  scale  by  a  constant  independent  of  travel 
distance  dispersivity  value  of  0.0045  m.  Averaging 
the  test  data  over  the  aquifer  depth,  analogous  to 
the  information  provided  by  a  fully  penetrating 
pumping  well,  yielded  a  full-aquifer  dispersivity 
varying  in  an  irregular  fashion  from  0.16  to  0.06  m 
The  scale  effect  observed  between  local-scale  and 
full-aquifer  dispersivities  is  the  result  of  inhomo- 
geneity  of  the  aquifer  and  the  concentration  aver- 
aging produced  by  the  sampling  instrumentation. 
The  results  of  the  2  tracer  tests  also  showed  that 
the  use  of  the  dry  access  tube  monitoring  tech- 
nique for  field  experimentation  provides  detailed 
representation  of  spatial  and  temporal  distribution 
of  a  radiotracer's  activity  and,  consequently,  pro- 
vides a  practical  means  to  determine  the  ground- 
water velocity  field  and  dispersive  properties  of 
porous  materials.  (See  W89-03899  and  W89-03801) 
(Author's  abstract) 
W89-03800 
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TWIN  LAKE  TRACER  TESTS:  TRANSVERSE 
DISPERSION, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
G.  L.  Moltayner,  and  R.  W.  D.  Killey. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1628-1637,  October  1988.  9  fig,  4  tab,  11 
ref. 

Descriptors:  'Tracers,  *Path  of  pollutants,  ♦Dis- 
persion, *Sand  aquifers,  'Radioactive  tracers, 
•Groundwater  movement,  Hydraulic  conductivity. 

Two  natural-gradient  dispersion  tests  were  per- 
formed at  the  Chalk  River  Nuclear  Laboratories  in 
Ontario  in  1982  and  1983.  During  the  field  tests  I- 
131  was  used  to  label  the  groundwater,  and  its 
activity  was  measured  in  situ,  collecting  continu- 
ous records  of  activity  versus  depth  at  selected 
times  and  of  activity  versus  time  at  selected  loca- 
tions. Curves  generated  by  a  3-dimensional  analyti- 
cal solution  to  the  advection  dispersion  equation 
were  fit  to  activity  versus  depth  scans  recorded  at 
various  locations  in  the  test  aquifer.  Within  the 
individual  velocity  regions  the  vertical  dispersivi- 
ties  were  0.0006  and  0.0008  m,  with  the  arithmetic 
average  0.0012  m.  The  increase  in  dispersivity  was 
attributed  to  the  error  associated  with  the  sampling 
and  fitting  procedures.  The  average  vertical  dis- 
persivity of  the  tracer  test  aquifer  was  an  order  of 
magnitude  less  than  the  average  longitudinal  dis- 
persivity (0.0010  m  versus  0.010  m  for  the  interme- 
diate-velocity region).  Within  individual  velocity 
regions  the  vertical  dispersivity  of  the  porous 
medium  was  independent  of  the  travel  distance  of 
the  tracer  and  was  proportional  to  the  velocity. 
(See  W89-03799  and  W89-038O0)  (Author's  ab- 
stract) 
W89-03801 


INFLUENCE  OF  BASIN  MORPHOLOGY  ON 
GROUNDWATER  OUTFLOW, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

Y.  B.  Zecharias,  and  W.  Brutsaert. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1645-1650,  October  1988.  1  fig,  2  tab,  26 

ref. 

Descriptors:  *Surface-groundwater  relations, 
•Groundwater  movement,  •Geomorphology, 
•Geohydrology,  Watersheds,  Groundwater  dis- 
charge, Outflow. 

Twenty  geomorphologic  parameters  which  consti- 
tute a  well-balanced  representation  of  the  area, 
length,  elevation,  form,  and  shape  aspects  of  water- 
sheds as  well  as  the  texture  of  their  drainage  net- 
works were  considered.  On  the  basis  of  ground- 
water theory  and  the  results  of  previous  related 
studies,  eight  of  these  parameters  were  identified  as 
being  relevant  to  the  process  of  groundwater  dis- 
charge. Values  of  the  selected  parameters  were 
obtained  for  representative  watersheds  located  in  a 
section  of  the  Appalachian  Plateaus.  The  data, 
which  were  generated  from  U.S.  Geological 
Survey  topographic  maps,  were  then  subjected  to 
as  factor  analysis  to  assess  the  relative  importance 
of  the  parameters  with  respect  to  their  influence  on 
groundwater  outflow  behavior.  The  analytical  re- 
sults and  their  interpretation  showed  that  among 
the  parameters  that  are  related  to  groundwater 
outflow,  total  length  of  perennial  streams,  average 
basin  slope,  and  drainage  density  are  the  ones  that 
are  most  closely  related  to  the  process.  The  influ- 
ences of  these  parameters  on  groundwater  outflow 
behavior  are  independent  of  each  other.  Thus  in 
relating  groundwater  outflow  characteristics  to 
basin  morphology,  only  these  parameters  need  be 
considered  and  the  inclusion  of  additional  param- 
eters does  not  necessarily  yield  a  better  relation- 
ship and  may  result  in  redundancy.  The  findings  of 
the  study  are  consistent  with  existing  concepts 
regarding  base  flow  (or  drought  flow)  and  have 
been  confirmed  by  an  independent  study  that  in- 
vestigated the  process  based  on  a  more  mechanistic 
approach.  (Author's  abstract) 
W89-03803 


RECESSION  CHARACTERISTICS  OF 

GROUNDWATER      OUTFLOW      AND      BASE 


FLOW  FROM  MOUNTAINOUS  WATER- 
SHEDS, 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 

Environmental  Engineering. 

Y.  B.  Zecharias,  and  W.  Brutsaert. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1651-1658,  October  1988.  4  fig,  3  tab,  34 

ref. 

Descriptors:  'Groundwater  recession,  'Ground- 
water movement,  'Base  flow,  'Watersheds, 
'Mountains,  'Geomorphology,  'Geohydrology, 
Groundwater  discharge. 

The  relationship  between  base  flow  recession  char- 
acteristics in  steep  watersheds  and  geomorphologic 
and  soil  parameters  is  investigated.  The  formula- 
tion for  the  groundwater  outflow  was  obtained  by 
means  of  a  hydraulic  approach  applied  to  a  simple 
conceptual  model  for  a  hillslope.  Long-term  flow 
data  of  19  representative  basins  in  the  Allegheny 
Mountain  section  of  the  Appalachian  Plateaus 
were  analyzed  on  the  basis  of  this  formulation.  The 
reaction  factor,  which  is  a  time  scale  of  base  flow 
recession,  is  dependent  on  the  mean  land  slope,  the 
drainage  density,  and  the  ratio  (K/f)  of  the  hydrau- 
lic conductivity  and  the  drainable  porosity.  On 
account  mainly  of  the  nonuniform  distribution  of 
the  physical  characteristics  within  a  basin,  the 
reaction  factor  for  a  given  watershed  is  somewhat 
variable  with  time,  but  the  adoption  of  a  constant 
value  is  useful  to  represent  average  conditions  for  a 
recession  period.  Analysis  of  the  (K/f)  dependency 
showed  that  macropores  and  other  structural  fea- 
tures may  greatly  affect  the  watershed  base  flow. 
Evaporation  form  groundwater  appears  to  consti- 
tute only  a  minor  portion  of  overall  basin  evapora- 
tion. (Author's  abstract) 
W89-03804 


EROSION    OF    COHESIONLESS    SEDIMENT 
BY  GROUNDWATER  SEEPAGE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-03805 


GROUNDWATER  CIRCULATION  IN  A 
CLOSED  DESERT  BASIN:  TOPOGRAPHIC 
SCALING  AND  CLIMATIC  FORCING, 

Utah  Water  Research  Lab.,  Logan. 

C.  J.  Duffy,  and  S.  Al-Hassan. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1675-1688,  October  1988.  15  fig,  2  tab,  30 

ref. 

Descriptors:  'Geomorphology,  'Groundwater 
movement,  'Closed  basins,  'Climates,  'Deserts, 
'Topography,  'Scaling,  Mathematical  models, 
Solute  transport,  Climatic  influence,  Topographic 
scaling. 

The  circulation  of  groundwater  and  solutes  in  a 
closed  basin  in  western  Utah  (Pilot  Valley)  is  stud- 
ied to  gain  insight  into  the  climatic  processes  driv- 
ing flow  in  this  desert  environment.  The  study  area 
is  located  within  the  Great  Basin  portion  of  the 
Basin  and  Range  Physiographic  Province,  a  region 
which  is  hydrologically  closed  with  no  outlet 
except  to  the  atmosphere.  The  distinctive  topogra- 
phy of  steep  mountains  adjacent  to  flat  playas  has  a 
major  influence  on  the  climatic  and  hydrologic 
patterns  of  the  region.  A  scaling  relationship  is 
found  for  the  distribution  of  elevation  in  Pilot 
Valley,  suggesting  that  the  mountain  slopes  are 
self-similar.  This  relationship  is  used  to  approxi- 
mate the  spatial  distribution  of  orographic  precipi- 
tation and  recharge  for  groundwater  model  input. 
On  the  playa,  or  discharge  zone,  high  evaporation 
rates  produce  concentrated  brine  solutions  which 
lead  to  large  horizontal  and  vertical  density  gradi- 
ents in  underlying  groundwater.  Numerical  experi- 
ments demonstrate  the  existence  of  a  free  convec- 
tion cell  and  recirculation  of  solutes  under  the 
playa  and  towards  the  basin  margin.  The  motion  of 
the  salt  nose  which  forms  is  a  result  of  a  balance 
between  the  buoyancy  velocity  of  the  evaporating 
brines  on  the  playa  and  recharge  from  the  moun- 
tain range.  A  Rayleigh  number  for  solutes  is  de- 
fined for  basin  scale  hydroclimatic  parameters.  The 
simulated  flow  pattern  is  consistent  with  field  ob- 
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servations  in  Pilot  Valley  and  elsewhere,  in  that 
both  fresh  and  brackish  springs  emerge  along  the 
margin  of  the  playa.  The  concept  of  recirculation 
may  also  account  for  the  apparent  'loss'  of  salts  in 
closed  lakes  as  a  subsurface  storage  mechanism. 
(Author's  abstract) 
W89-03806 


STOCHASTIC  ANALYSIS  OF  BOUNDARIES 
EFFECTS  ON  HEAD  SPATIAL  VARIABILITY 
IN  HETEROGENEOUS  AQUIFERS:  I.  CON- 
STANT HEAD  BOUNDARY, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 

and  Heat  Transfer. 

Y.  Rubin,  and  G.  Dagan. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1689-1697,  October  1988.  8  fig,  30  ref. 

Descriptors:  'Boundary  processes,  'Pressure  head, 
'Aquifers,  'Groundwater  movement,  Hydraulic 
conductivity,  effects. 

The  spatial  variability  of  log  transmissivity  Y  and 
head  H  in  aquifers  assumes  a  major  role  in  deter- 
mining the  solutions  of  the  direct  flow  problem,  as 
well  as  of  the  inverse  problem.  Investigation  of  the 
joint  Y,H  variability  has  been  cast  in  the  past  in 
numerical  and  analytical  frames.  Analytic  solutions 
for  the  Y,H  statistical  moments  in  2  dimensions 
assumed  the  flow  to  occur  in  an  unbounded 
domain.  In  this  study,  exact  analytical  expressions 
for  the  Y,  H  moments  are  derived,  which  account 
for  the  presence  of  a  given  head  boundary  in  a  half 
plane.  This  result  is  achieved  by  a  first-order  ap- 
proximation and  for  and  exponential  Y  covariance. 
The  result  offers  the  opportunity  to  examine  the 
effects  of  boundaries  on  the  semivariogram  of  H 
and  on  the  Y,  H  cross  covariance.  The  assumption 
of  unbounded  domain  is  examined  and  shown  to  be 
accurate  at  distances  larger  than  2  Y  integral  scales 
from  the  boundary.  By  using  conditional  probabil- 
ities, a  general  and  simple  method  to  estimate  the 
moments  close  to  the  boundary  is  presented.  It 
requires  the  knowledge  of  the  moments  of  Y  and  H 
in  the  unbounded  domain  only.  The  method  is 
compared  with  the  exact  analytic  solution,  show- 
ing excellent  results.  (Author's  abstract) 
W89-03807 


STOCHASTIC  IDENTIFICATION  OF  RE- 
CHARGE, TRANSMISSIVITY,  AND  STORATI- 
VITY  IN  AQUIFER  TRANSIENT  FLOW:  A 
QUASI-STEADY  APPROACH, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 

and  Heat  Transfer. 

G.  Dagan,  and  Y.  Rubin. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1698-1710,  October  1988.  8  fig,  5  tab,  27 

ref. 

Descriptors:  'Stochastic  models,  'Aquifers, 
'Groundwater  movement,  'Groundwater  re- 
charge, 'Transmissivity,  'Groundwater  storage, 
Transient  flow,  Israel. 

A  stochastic  method  to  identify  aquifer  natural 
recharge,  storativity,  and  transmissivity  under  tran- 
sient conditions  is  developed.  Four  main  assump- 
tions were  adopted:  Y,  the  log  transmissivity,  is  a 
normal  random  space  function,  the  aquifer  is  un- 
bounded, a  first-order  approximation  of  the  flow 
equation  is  adopted,  and  the  transients  are  slowly 
varying.  Based  on  these  assumptions,  the  expected 
value  of  Y  and  of  the  head  H,  as  well  as  their 
covariances  and  crossvariances,  are  expressed  by 
analytical  equations  which  depend  on  a  parameters 
vector  theta.  Expressions  based  on  the  2-dimen- 
sional  flow  equation  have  been  developed  else- 
where. The  proposed  solution  of  the  inverse  prob- 
lem is  a  double-stage  procedure.  First,  theta  is 
identified  stochastically,  by  a  maximum  likelihood 
procedure  applied  to  the  measurements  of  Y  and 
H.  Then,  theta  serves  to  estimate  the  spatial  distri- 
butions of  Y  and  H  through  their  first  2  statistical 
moments  based  on  transient  head  data  and  in  the 
presence  of  pumping-recharging  wells;  the  identifi- 
cation of  the  storativity  and  the  stochastic  identifi- 
cation of  natural  recharge.  Since  the  proposed 
method  makes  use  of  the  analytical  solution  of  the 
flow  equation,  it  saves  the  need  of  laborious  nu- 
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merical  schemes.  Application  of  the  method  to  a 
section  of  the  Israeli  Coastal  Aquifer  illustrates  its 
potential  in  a  real-life  case.  (Author's  abstract) 
W89-03808 


STOCHASTIC  ANALYSIS  OF  SOLUTE  ARRIV- 
AL TIME  IN  HETEROGENEOUS  POROUS 
MEDIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

A.  M.  Shapiro,  and  V.  D.  Cvetkovic. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1711-1718,  October  1988.  5  fig,  15  ref, 

append. 

Descriptors:  'Path  of  pollutants,  *Stochastic 
models,  'Porous  media,  'Groundwater  movement, 
'Solute  transport,  Hydraulic  conductivity,  Advec- 
tion. 

Longitudinal  advective  solute  movement  in  hetero- 
geneous porous  media  is  investigated  by  consider- 
ing the  solute  arrival  time  at  a  plane  perpendicular 
to  the  mean  fluid  velocity.  The  moments  of  the 
solute  arrival  time  are  defined  in  terms  of  the 
stochastic  properties  of  a  statistically  anisotropic 
hydraulic  conductivity  field,  the  flux-averaged 
concentration  is  specified  by  introducing  the  mo- 
ments of  the  arrival  time  into  a  probability  density 
function  for  the  arrival  time.  The  quadratic  de- 
pendence of  the  arrival  time  variance  on  position 
in  the  vicinity  of  an  injection  point  is  indicative  of 
a  nondiffusive  process.  For  the  assumed  spatial 
correlation  of  the  hydraulic  conductivity,  the  vari- 
ance of  the  arrival  time  asymptotically  approaches 
a  linear  dependence  on  the  position  from  the  injec- 
tion point  similar  to  a  diffusion  process.  The 
impact  of  assuming  solute  movement  to  be  a  diffu- 
sive process  from  the  onset  of  the  solute  injection 
causes  erroneous  estimates  of  flux-averaged  con- 
centrations at  distances  from  the  injection  point 
that  are  of  the  order  of  the  correlation  length  of 
the  hydraulic  conductivity.  The  arrival  time  analy- 
sis and  the  particle  position  analysis  given  in 
Dagan  (1982,  1984)  are  complementary  interpreta- 
tions of  advective  solute  movement  that  yield  dif- 
ferent definitions  of  the  solute  concentration;  the 
position  analysis  intrinsically  defines  the  resident 
or  volume-averaged  concentration,  while  the  flux- 
averaged  concentration  is  defined  from  the  arrival 
time  analysis.  The  temporal  variation  of  the  resi- 
dent and  flux-averaged  concentration  are  similar  at 
a  given  position  for  small  values  of  the  variance  of 
the  hydraulic  conductivity,  or  at  distances  from 
the  solute  injection  point  that  are  large  relative  to 
correlation  length  of  the  hydraulic  conductivity. 
(Author's  abstract) 
W89-03809 


MULTICOMPONENT  MASS  TRANSPORT 
WITH  HOMOGENEOUS  AND  HETEROGENE- 
OUS CHEMICAL  REACTIONS:  EFFECT  OF 
THE  CHEMISTRY  ON  THE  CHOICE  OF  NU- 
MERICAL ALGORITHM:  I.  THEORY, 
Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

D.  J.  Kirkner,  and  H.  Reeves. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1719-1729,  October  1988.  2  tab,  19  ref. 

Descriptors:  'Geochemistry,  'Path  of  pollutants, 
•Numerical  analysis,  'Mass  transfer,  'Groundwat- 
er movement,  'Solute  transport,  'Chemical  reac- 
tions, Chemical  analysis. 

An  analysis  is  presented  of  several  methods  for 
approximately  solving  the  equations  governing 
multicomponent  mass  transport  with  homogeneous 
and  heterogeneous  chemical  reactions.  A  deriva- 
tion of  the  governing  equations  allowing  a  fairly 
general  description  of  the  chemistry  is  given.  A 
number  of  different  formulations  are  possible  de- 
pending on  the  choice  of  primary  variables.  Dis- 
cretization of  the  governing  equations  reduces  the 
problem  of  solving  a  set  of  nonlinear  algebraic 
equations  each  time  step.  The  choice  of  method  to 
solve  the  algebraic  equations  should  be  based  on 
the  nature  of  the  chemical  reactions.  An  analysis  of 
the  equations  yields  recommendations  in  some 
cases  and  direction  for  numerical  experimentation 
in  others.  (See  also  W89-03811)  (Author's  abstract) 


W89-03810 


MULTICOMPONENT  MASS  TRANSPORT 
WITH  HOMOGENEOUS  AND  HETEROGENE- 
OUS CHEMICAL  REACTIONS:  EFFECT  OF 
THE  CHEMISTRY  ON  THE  CHOICE  OF  NU- 
MERICAL ALGORITHM:  II.  NUMERICAL  RE- 
SULTS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

D.  J.  Kirkner,  and  H.  Reeves. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1730-1739,  October  1988.  7  fig,  2  tab,  8 
ref,  append. 

Descriptors:  'Numerical  analysis,  'Path  of  pollut- 
ants, 'Mathematical  models,  'Chemical  reactions, 
•Mass  transfer,  'Groundwater  movement,  'Solute 
transport,  Chemical  analysis,  Homogeneity,  Het- 
erogeneity. 

The  relative  efficiency  of  competing  algorithms  is 
evaluated  as  a  function  of  the  nature  of  the  chemis- 
try. The  first,  formulation  A,  introduces  the  total 
soluble  concentration  of  each  component  as  the 
primary  dependent  variable.  The  second,  with  var- 
iants B  and  C,  introduces  the  total  component 
concentration,  aqueous  plus  all  solid  forms,  as  the 
primary  dependent  variable.  Finite  element  discre- 
tization in  space  and  a  single-step,  implicit  time 
marching  scheme  reduces  the  problem  to  a  set  of 
nonlinear  algebraic  equations  in  each  time  step. 
Several  versions  of  Newton-Raphson  iteration  and 
Picard  iteration  are  evaluated  for  the  basic  formu- 
lations by  studying  a  set  of  single-  and  3-compo- 
nent  problems,  the  specific  cases  studied  are  each 
designed  in  order  to  emphasize  a  particular  aspect 
of  the  equilibrium  chemical  reactions.  Overall,  a 
modified  Newton-Raphson  iteration  apparently  is 
the  most  efficient  solution  strategy  for  the  range  of 
problems  considered.  (See  also  W89-03810)  (Au- 
thor's abstract) 
W89-03811 


MODEL  PREDICTIONS  OF  THE  SVART- 
SENGI  RESERVOIR,  ICELAND, 

Lawrence  Berkeley  Lab.,  CA.  Earth  Sciences  Div. 
G.  S.  Bodvarsson. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1740-1746,  October  1988.  14  fig,  19  ref. 

Descriptors:  'Model  studies,  'Geohydrology, 
•Geothermal  resources,  'Iceland,  Exploitation, 
Pressure  drawdown,  Recharge. 

Several  models  have  been  developed  concerning 
the  Svartsengi  geothermal  field  and  used  to  predict 
the  future  pressure  drawdown  due  to  exploitation. 
These  are  based  upon  different  reservoir  geome- 
tries and  recharge  pattern.  All  of  them  neglect  the 
effect  of  a  2-phase  zone  overlying  the  main  reser- 
voir parameters.  A  simple  numerical  model  devel- 
oped which  assumes  that  the  main  reservoir  is 
radial  and  is  connected  to  an  overlying  two-phase 
zone.  The  model  was  used  to  obtain  a  history 
match  with  the  pressure  decline  in  the  reservoir  for 
the  period  1978-1983.  The  following  results  were 
obtained.  (1)  a  radial  model  can  explain  the  pres- 
sure declining  in  the  field,  providing  there  is  a  high 
mobility  zone  surrounded  by  a  lower-mobility 
region;  (2)  the  pressure  decline  cannot  be  matched 
using  only  a  single-phase  liquid  reservoir;  (3)  the 
zone  with  different  fluid  mobilities  may  be  ex- 
plained in  terms  of  a  3-square-km  hot  water  zone 
surrounded  by  colder  fluids;  (4)  the  areal  extent  of 
the  two-phase  zone  is  estimated  to  by  approximate- 
ly 1  square  km,  which  appears  more  reasonable 
than  6  square  km  obtained  by  an  earlier  model;  (5) 
models  based  upon  different  reservoir  geometries 
can  match  the  Svartsengi  data,  but  htey  give  dras- 
tically different  pressure  decline  predictions.  Thus 
it  is  extremely  important  to  gather  appropriate  data 
that  helps  determine  the  reservoir  geometry. 
(Brock-PTT) 
W89-03812 


ALTERNATIVE  VIEW  ON  THE  ORIGIN  OF 
CHEMICAL  AND  ISOTOPIC  PATTERNS  IN 
GROUNDWATER  FROM  THE  MILK  RIVER 
AQUIFER,  CANADA, 


National   Water  Well   Association,   Dublin,   OH. 

M.  J.  Hendry,  and  F.  W.  Schwartz. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1747-1763,  October  1988.  12  fig,  3  tab,  22 

ref. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
'Groundwater,  'Connate  water,  'Meteoric  water, 
'Canada,  'Radioisotopes,  'Radioactive  dating, 
'Confined  aquifers,  Groundwater  movement, 
Aquitards,  Hydraulic  conductivity,  Groundwater 
recharge,  Chemical  properties. 

The  Milk  River  artesian  aquifer  underlies  15,000  sq 
km  of  southern  Alberta,  Canada.  It  consists  of  thin 
(30-75  m  thick)  sandstone  and  is  confined  above  by 
the  Pakowki  shale  (typically  120  m  thick)  and 
below  by  the  Colorado  shale.  The  aquifer  subcrops 
in  southern  Alberta  and  northern  Montana. 
Groundwater  movement  is  to  the  north,  west,  and 
east  from  the  outcrop  area  (dominant  recharge 
area).  Cl(-)  and  I(-)  concentrations  increase  in  the 
direction  of  flow  from  less  than  0.05  and  0.001 
mmol/1,  respectively,  near  the  recharge  area  to 
more  than  140  and  0.15  mmol/1  at  the  northern 
edge  of  the  aquifer.  Similarly,  waters  become  more 
enriched  in  Oxygen- 18  and  deuterium  from  less 
than  -21.0  and  -16.7o/oo  near  the  recharge  area  to 
values  approaching  -8.0  and  -70.0o/oo  in  the  north. 
Isotope  values  in  the  recharge  area  plot  on  the 
global  meteoric  water  line  and  indicate  that  the 
recharge  waters  are  isotopically  unaltered  meteor- 
ic waters.  Downgradient  from  the  recharge  area 
the  data  deviate  from  the  meteoric  water  line 
(slope  6.3  instead  of  8.0).  Three  mechanisms  have 
been  advanced  to  explain  the  origin  of  the  chemi- 
cal and  isotopic  patterns:  the  introduction  of  con- 
nate formation  water  through  the  Colorado  shale 
and  subsequent  mixing  with  infiltrating  meteoric 
water;  a  finite  source  of  meteoric  recharge  mixing 
with  more  saline  water  in  the  aquifer;  and  chemical 
and  isotopic  enrichment  due  to  ion  filtration.  Hy- 
draulic conductivity  and  hydraulic  head  data,  Cl(-) 
concentrations  of  drill  cuttings  and  isotopic  values 
from  groundwater  from  the  Colorado  shale  pro- 
vide arguments  for  reevaluating  these  ideas.  An 
alternative  mechanism,  based  on  diffusion  between 
saline,  isotopically  enriched  water  in  the  Colorado 
shale  and  fresher,  isotopically  depleted  water  in 
the  aquifer,  is  tested  using  an  analytical  mass  trans- 
port model.  Although  uncertainty  exists  in  the 
model  parameters,  results  showed  that  the  patterns 
in  Cl(-),  I(-),  delta-oxygen- 18,  and  delta-H-2  in  the 
aquifer  can  be  explained  by  aquitard  diffusion. 
Further,  aquitard  diffusion  must  be  considered 
when  using  Chlorine-36  dating  methods  in  aquifer- 
aquitard  systems  such  as  the  Milk  River  aquifer. 
(Author's  abstract) 
W89-03813 


COUPLED  GROUNDWATER  FLOW  AND 
SOLUTE  TRANSPORT  WITH  FLUID  DENSITY 
STRONGLY  DEPENDENT  UPON  CONCEN- 
TRATION, 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Theoretical  Physics  Div. 
A.  W.  Herbert,  C.  P.  Jackson,  and  D.  A.  Lever. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1781-1795,  October  1988.  13  fig,  1  tab,  16 
ref. 

Descriptors:  'Path  of  pollutants,  'Radioactive 
waste  disposal,  'Model  studies,  *Groundwater  pol- 
lution, *Groundwater  movement,  'Solute  trans- 
port, Mathematical  models,  Porous  media,  Densi- 
ty, Brines,  Waste  disposal. 

The  governing  equations  are  discussed  for  the  flow 
of  salt  solution  with  significant  density  variations 
through  a  porous  medium.  Equations  for  mass 
conservation,  salt  conservation,  and  momentum 
conservation  are  formulated  in  terms  of  the  mass 
fraction  weighted  average  velocity  and  the  mass 
fraction  of  concentrated  salt  solution,  and  the  un- 
derlying approximations  are  considered,  these 
equations  are  incorporated  in  the  finite  element 
groundwater  code  NAMMU  and  applied  to  test 
case  5  of  level  1  of  the  international  HYDRO- 
COIN  project.  This  test  case  proposed  to  model 
the  groundwater  flow  over  a  hypothetical  salt 
dome.  The  nonlinearities  "arising  from  the  density 
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variation  and  from  a  velocity-dependent  dispersion 
tensor  made  the  problem  very  hard:  special  tech- 
niques had  to  be  used,  including  mixed  interpola- 
tion finite  elements  and  parameter  stepping.  A 
series  of  solutions  at  successfully  smaller  values  of 
dispersion  were  obtained  starting  from  a  related 
problem  involving  a  large  diffusivity.  The  final 
solution  is  to  a  physically  realistically  problem 
very  similar  to  that  specified.  General  conclusions 
are  drawn  relevant  to  modeling  these  flow  and  the 
numerical  code  is  used  with  confidence.  (Author's 
abstract) 
W89-03815 


GENERALIZED  RADIAL  FLOW  MODEL  FOR 
HYDRAULIC  TESTS  IN  FRACTURED  ROCK, 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03816 


DAGAN  MODEL  OF  SOLUTE  TRANSPORT  IN 
GROUNDWATER:  APPLICATION  TO  THE 
BORDEN  SITE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03817 


STABLE-ISOTOPE  GEOCHEMISTRY  OF 
SALINE  NEAR-SURFACE  GROUND  WATER: 
EAST-CENTRAL  MICHIGAN  BASIN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-03906 


NEW  CONTINUOUS-SAMPLING  WIRELINE 
SYSTEM  FOR  ACQUISITION  OF  UNCONTA- 
MINATED,  MINIMALLY  DISTURBED  SOIL 
SAMPLES, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-03920 


MIGRATION  OF  PETROLEUM  PRODUCTS 
THROUGH  SANDY  HYDROGEOLOGIC  SYS- 
TEMS, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03921 


GENERALIZED     GROUND     WATER     SAM- 
PLING DEVICE  MATRIX, 

Nevada   Univ.    System,    Las   Vegas.    Water   Re- 
sources Center. 

For  primary  bibliographic  entry  see  Field  7B. 
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RECONNAISSANCE  ISOTOPE  STUDY  OF 
WATERS  IN  THE  KARST  OF  THE  WESTERN 
TATRA  MOUNTAINS, 

Institute    of    Physics    and    Nuclear    Techniques, 

Krakow  (Poland). 

K.  Rozanski,  and  J.  Dulinski. 

Catena,  Vol.  15,  No.  3-4,  p  289-301,  June-August 

1988.  5  fig,  2  tab,  22  ref. 

Descriptors:  *Karst  hydrology,  'Isotopic  tracers, 
•Tracers  movement,  *  Precipitation,  *Isotope  stud- 
ies, 'Mountains,  'Groundwater,  Deuterium,  Sea- 
sonal variation,  Oxygen,  Surface  water,  Seepage. 

Results  of  isotope  investigations  of  waters  collect- 
ed in  the  karstic  areas  of  the  Western  Tatra  Moun- 
tains, are  presented.  Altogether  35  groundwater 
samples  have  been  analyzed.  They  represent 
grondwaters  collected  on  the  earth  surface  as  well 
as  waters  found  in  caves.  Parallel,  systematic  iso- 
tope analyses  of  monthly  precipitation  collected  at 
the  Ornak  station  located  in  the  center  of  the 
investigated  area  were  also  carried  out.  The  results 
of  isotope  investigations  fully  confirm  earlier  sug- 
gestions that  the  karst  system  of  the  Western  Tatra 
Mountains  consists  of  separate  independent  subsys- 
tems exhibiting  weak  hydraulic  interconnections. 
Tritium  data  allow  a  semi-quantitative  assessment 


of  the  mean  residence  time  of  the  baseflow  compo- 
nent in  the  investigated  system.  It  is  equal  to  at 
least  7/8  years.  Eventual  further  measurements  of 
tritium  content  should  allow  a  more  precise  deter- 
mination of  this  parameter.  It  appears  that  ground- 
waters collected  in  caves  exhibit  on  the  average 
significantly  higher  D  and  1 8  O  content  compared 
to  groundwaters  collected  on  the  surface.  Possible 
reasons  of  this  effect  are  discussed  in  this  paper. 
(Author's  abstract) 
W89-03974 


PROCEDURE    OF   CODING    HYDROCHEMI- 

CAL       DATA       FOR       CORRESPONDENCE 

FACTOR  ANALYSIS:  APPLICATION  TO  THE 

CHARACTERIZATION    OF    GROUNDWATER 

FLOWS    IN    MULTI-RESERVOIR    SYSTEMS 

(METHODE  D'ADAPTATION  DES  DONNEES 

HYDROGEOCHIMIQUES  EN  ANALYSE  DES 

CORRESPONDANCES:   APPLICATION   A   LA 

CARACTERISATION     DES     CIRCULATIONS 

DANS     LES     SYSTEMES    HYDROGEOLOGI- 

QUES  MULTI-RESERVOIRS), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

M.  Razack,  and  J.  Dazy. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  2)  CHDCAQ,  Vol.  307,  No.  6,  p  669-675, 

July  30,  1988.  5  fig,  7  ref.  English  summary. 

Descriptors:  *Water  chemistry,  'Tracers, 
•Groundwater  movement,  *Geohydrology,  "Ther- 
mal springs,  Chemical  properties,  Springs,  Chlor- 
ides, Bicarbonates,  Calcium,  Sodium,  Sulfates, 
Alpine  regions. 

A  procedure  for  coding  hydrochemical  data  with 
the  use  of  Piper's  principle  is  proposed  to  adjust 
the  data  to  the  correspondence  factor  analysis. 
This  approach  is  applied  to  characterize  the  vari- 
ous components  of  complex  mixtures  of  ground- 
water flows  of  different  origin  (deep,  subsurface, 
and  superficial  reservoirs).  Flows  originating  at 
greater  depth  were  found  to  be  characterized  by 
high  sodium  content,  while  flows  with  superficial 
or  subsurface  origins  are  characterized  by  high 
sulfate  content.  Additional  work  using  this  proce- 
dure is  in  progress,  including  studies  of  other 
alpine  hydrothermal  systems  in  the  French  Alps. 
(Doria-PTT) 
W89-03987 


CHEMICAL  AND  HYDROLOGIC  DATA  FOR 
SELECTED  THERMAL-WATER  WELLS  AND 
NONTHERMAL  SPRINGS  IN  THE  BOISE 
AREA,  SOUTHWESTERN  IDAHO, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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PROGRESS  REPORT  ON  THE  GROUNDWAT- 
ER, SURFACE  WATER,  AND  QUALITY-OF- 
WATER  MONITORING  PROGRAM,  BLACK 
MESA    AREA,    NORTHEASTERN    ARIZONA- 

1987-88, 

Geological  Survey,  Flagstaff,  AZ.  Water  Re- 
sources Div. 

R.  J.  Hart,  and  J.  P.  Sottilare. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy   $5.00,   microfiche   $4.00.   USGS  Open-File 
Report  88-467,  August  1988.  27p,  6  fig,  9  tab,  8  ref. 

Descriptors:  'Groundwater  resources,  'Withdraw- 
al, 'Drawdown,  'Arizona,  'Watef  level,  'Water 
quality,  Northeastern  Arizona,  Black  Mesa, 
Navajo  Indian  Reservation,  Hopi  Indian  Reserva- 
tion, N  aquifer. 

The  Black  Mesa,  Arizona,  monitoring  program  is 
designed  to  determine  long-term  effects  on  the 
water  resources  of  the  area  resulting  from  with- 
drawals of  groundwater  from  the  N  aquifer  by  the 
strip-mining  operation  of  Peabody  Coal  Company. 
Withdrawals  by  Peabody  Coal  Company  increased 
from  95  acre-ft  in  1968  to  3,832  acre-ft  in  1987.  The 
N  aquifer  is  an  important  source  of  water  in  the 
5,400-sq-mi  Black  Mesa  area  on  the  Navajo  and 
Hopi  Indian  Reservations.  Water  levels  in  the  con- 


Groundwater — Group  2F 

fined  area  of  the  aquifer  declined  as  much  as  95.1  ft 
near  Keams  Canyon  from  1965  to  1988.  Part  of  the 
decline  in  the  measured  municipal  wells  may  be 
due  to  local  pumping.  During  1965-88,  water  levels 
in  wells  that  tap  the  unconfined  area  of  the  aquifer 
have  not  declined  significantly  and  have  risen  in 
many  areas.  Chemical  analyses  indicate  no  signifi- 
cant changes  in  the  quality  of  water  from  wells 
that  tap  the  N  aquifer  or  from  springs  that  dis- 
charge from  several  stratigraphic  units,  including 
the  N  aquifer,  since  pumping  began  at  the  mine. 
(USGS) 
W89-04029 


JANUARY  1988  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER  LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological   Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 
B.  J.  Pabst. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy  $24.50,  microfiche  $4.00.  USGS  Open-File 
Report  88-342,   1988.   158p,  2  fig,   1  tab,   19  ref. 

Descriptors:  'Groundwater,  'Water  level  changes, 
'Hydrologic  data,  'Kansas,  High  Plains  aquifer. 

Hydrologic  data  related  to  water  level  measure- 
ments made  in  observation  wells  in  western  and 
south-central  Kansas  are  listed.  The  measurements 
were  made  in  midwinter  when  pumping  was  mini- 
mal and  water  levels  had  recovered,  for  the  most 
part,  from  the  effects  of  pumping  during  the  previ- 
ous irrigation  season.  Annual  hydrologic  data  are 
provided  for  relating  water  level  changes  from  a 
'base  year'  (predevelopment),  a  reference  year  of 
abnormally  large  amounts  of  rainfall  and  minimum 
pumpage  (1966  or  1974),  and  each  of  7  consecutive 
years  of  measurement  (1982-88).  The  'base  year'  is 
designated  as  1940  for  the  southwestern  area,  1944 
for  the  south-central  area,  and  1950  for  the  north- 
western, west  central,  and  Equus  beds  areas.  Data 
also  are  provided  for  relating  the  mean  annual 
water  level  changes,  saturated  thicknesses  of  the 
water-bearing  deposits,  and  percentage  changes  in 
saturated  thickness.  Groundwater  levels  measured 
in  about  1,360  wells  completed  in  the  High  Plains 
aquifer  of  western  and  south-central  Kansas  had  a 
mean  net  decline  of  0.1  ft  during  1987  compared  to 
a  0.6  ft  mean  decline  during  1986.  (USGS) 
W89-04031 


POTENTIOMETRIC   SURFACE   OF  THE   IN- 
TERMEDIATE   AQUIFER    SYSTEM,    WEST- 
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MAP  SHOWING  DEPTH  TO  BEDROCK,  AN- 
CHORAGE, ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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APPROXIMATE  CHANGE  IN  WATER  LEVELS 
IN  THE  CHICOT  AND  EVANGELINE 
AQUIFERS,  1977-88  AND  1987-88,  AND  MEAS- 
URED COMPACTION,  1973-88,  IN  THE  HOUS- 
TON-GALVESTON REGION,  TEXAS, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 
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WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  ILLINOIS, 
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Div. 
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SUMMARY  OF  WATER  RESOURCES  DATA 
FOR  THE  GIRDWOOD-ALYESKA  AREA, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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DOCUMENTATION  OF  A  STEADY-STATE 
SALTWATER-INTRUSION  MODEL  FOR 
THREE-DIMENSIONAL  GROUNDWATER 

FLOW,  AND  USER'S  GUIDE, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
D.  B.  Sapik. 

Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-526,  1988. 
174p,  7  fig,  2  tab,  10  ref. 

Descriptors:  *Model  studies,  *Computer  models, 
•Saline-freshwater  interfaces,  *  Saline  water  intru- 
sion, Simulation,  Steady  flow,  Coastal  aquifers, 
Groundwater  movement. 

A  finite-difference  model  that  simulates  three-di- 
mensional flow  of  groundwater  was  modified  to 
simulate  steady  flow  of  freshwater  in  a  multiple- 
aquifer  system  containing  freshwater  and  static 
saltwater.  The  two  fluids  are  assumed  to  be  immis- 
cible, with  constant  but  different  densities,  and  are 
separated  by  a  sharp  interface.  The  interface  posi- 
tion computed  by  the  model  for  a  test  problem  was 
in  good  agreement  with  the  analytic  solution  for 
this  problem.  The  model  was  developed  to  simu- 
late seawater  intrusion  in  coastal  aquifers,  but  it 
could  be  used  to  simulate  flow  in  any  aquifer 
system  that  is  bounded  by  saltwater.  This  report 
describes  modifications  made  to  the  existing  nu- 
merical model  and  the  method  of  locating  an  inter- 
face, and  contains  a  user's  guide  for  the  model. 
(USGS) 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  MAY  1987, 
Geological  Survey,  Orlando,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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GROUNDWATER  LEVELS  IN  ARKANSAS, 
SPRING  1987, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

D.  A.  Freiwald,  and  M.  Plafcan. 
Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-459,  1987. 
66p,  5  fig,  16  tab,  29  ref. 

Descriptors:  'Groundwater  level,  'Observation 
wells,  'Arkansas,  Monitoring,  Aquifers,  Well  hy- 
drographs,  Alluvial  aquifers,  Sparta  Sand. 

Groundwater  level  measurements  were  made  in 
701  observation  wells  in  Arkansas  in  the  spring  of 
1987.  This  report  contains  the  water  level  data 
presented  in  tables  listed  by  aquifer;  then  by 
county.  For  each  well,  the  depth  to  water  below 
land  surface  and  the  altitude  of  the  water  level  for 
1987  are  shown,  along  with  the  net  change  in 
water  level  between  1986  and  1987  and  between 
1982  and  1987.  In  addition,  the  report  contains 
maps  showing  the  average  water  level  changes,  by 
county,  between  the  years  1982  and  1987  for  the 
aquifers  in  the  Quaternary  deposits  and  the  Sparta 
and  Memphis  Sands.  Also  shown  are  water  level 
hydrographs  for  selected  wells  completed  in  the 
Quarternary  deposits  and  Sparta  Sand.  The 
aquifers  in  the  Quarternary  deposits  and  the  Sparta 
and  Memphis  Sands  are  important  aquifers  in  east- 
ern and  southern  Arkansas  for  agricultural,  munici- 
pal, and  industrial  use.  Water  level  data  showed  an 
average  water  level  decline  of  0.03  ft  in  the  Qua- 
ternary deposits  of  the  24  most  heavily  irrigated 
counties  of  eastern  Arkansas  and  0.39  ft  in  the 
Sparta  and  Memphis  Sands  between  the  years  1982 
and  1987.  (USGS) 
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PROGRESS  REPORT  ON  THE  GROUND- 
WATER, SURFACE  WATER,  AND  QUALITY- 
OF-WATER  MONITORING  PROGRAM, 
BLACK  MESA  AREA,  NORTHEASTERN  ARI- 
ZONA - 1987, 

Geological  Survey,  Flagstaff,  AZ.  Water  Re- 
sources Div. 

G.  W.  Hill,  and  J.  P.  Sottilare. 
Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-458,  1987. 
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Descriptors:  'Groundwater,  'Groundwater  qual- 
ity, 'Drawdown,  'Water  quality,  'Arizona,  'Mon- 
itoring, Black  Mesa,  Navajo  Indian  Reservation, 
Hopi  Indian  Reservation. 

The  N  aquifer  is  an  important  source  of  water  in 
the  5,400  sq-mi  Black  Mesa  area  on  the  Navajo  and 
Hopi  Indian  Reservations.  The  Black  Mesa  moni- 
toring program  is  designed  to  monitor  long-term 
effects  on  the  groundwater  resources  of  the  mesa 
as  a  result  of  withdrawals  from  the  aquifer  by  the 
strip-mining  operation  of  Peabody  Coal  Company. 
Withdrawals  from  the  N  aquifer  by  the  mine  in- 
creased from  95  acre-ft  in  1968  to  more  than  4,480 
acre-ft  in  1986.  Water  levels  in  the  confined  area  of 
the  aquifer  declined  as  much  as  90  ft  from  1965  to 
1987  in  some  municipal  and  observation  wells 
within  about  a  15-mi  radius  of  the  mine  well  field. 
Part  of  the  drawdown  in  municipal  wells  is  due  to 
local  pumpage.  Water  levels  have  not  declined  in 
wells  tapping  the  unconfined  area  of  the  aquifer. 
Chemical  analyses  indicate  no  significant  changes 
in  the  quality  of  water  from  wells  that  tap  the  N 
aquifer  or  from  springs  that  discharge  from  several 
stratigraphic  units,  including  the  N  aquifer,  since 
pumping  began  at  the  mine.  (USGS) 
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EXPLORATION  FOR  AREAS  SUITABLE  FOR 
GROUNDWATER  DEVELOPMENT,  CENTRAL 
CONNECTICUT  VALLEY  LOWLANDS,  MAS- 
SACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

B.  P.  Hansen. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  84-4106. 
51p,  8  ilus,  3  tab,  13  ref,  1  plate. 

Descriptors:  'Groundwater  availability,  'Glacial 
aquifers,  'Radioactive  well  logging,  'Massachu- 
setts, Test  holes,  Electrical  well  logging,  Seismolo- 
gy, Connecticut  River  valley  lowlands,  Lacustrine 
deposits,  Seismic  refraction,  Seismic  marine  reflec- 
tion, Gamma  logging. 

Drilling  and  geophysical  borehole  logs  for  a  25-sq- 
mi  section  of  the  Connecticut  River  valley  low- 
lands area  of  Amherst,  Hadley,  and  Sunderland, 
Massachusetts,  indicate  that  the  area  is  mostly  un- 
derlain by  fine-grained  lacustrine  deposits.  Nine 
test  wells  ranging  in  depth  from  100  to  303  ft 
completely  penetrate  the  unconsolidated  valley  fill. 
Geophysical  logs  indicate  that  the  lacustrine  de- 
posits grade  from  clay  to  slightly  coarser  silt  or 
fine  sand  with  increasing  depth.  Seismic-refraction 
surveys  indicate  bedrock  surfaces  ranging  from  138 
to  476  ft  below  land  surface.  Interpretation  of  a 
continuous  seismic-reflection  profile  on  10.8  mi  of 
the  Connecticut  River  indicates  some  areas  where 
coarse  deposits  may  underlie  the  fine-grained  lake 
deposits.  These  deposits  appear  to  range  in  thick- 
ness from  0  to  165  ft.  Bedrock  surfaces  with  eleva- 
tions down  to  190  ft  below  sea  level  also  were 
indicated.  Water  is  presently  being  withdrawn 
from  limited  and  irregularly  distributed  sand  and 
gravel  deposits  for  municipal  supplies.  These  de- 
posits may  be  continuous  with  previously  mapped 
surficial  ice-contact  sand  and  gravel  deposits. 
Areas  that  are  most  favorable  for  future  ground- 
water exploration  are  mainly  in  the  southern  part 
of  the  area,  between  the  Connecticut  River  and  the 
Holyoke  Range.  (USGS) 
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PRELIMINARY  DATA  FOR  NORTHERN 
GREAT  PLAINS  TEST  WELL  1,  NW  1/4  NE  1/4 
SEC.  11,  T.55N.,  R.77W.,  SHERIDAN  COUNTY, 
WYOMING, 


Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

D.  H.  Lobmeyer,  L.  O.  Anna,  and  J.  F.  Busby. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  82-446,  1982.  80p,  22  fig,  19  tab, 
10  ref. 

Descriptors:  'Wyoming,  'Groundwater  data,  *Hy- 
drologic  data,  'Water  quality,  Water  levels,  Hy- 
drologic  properties,  Geologic  formations,  Sheridan 
County,  Wyoming,  Powder  River  Basin,  Geo- 
physical logs,  Cores. 

This  report  documents  the  preliminary  data  ob- 
tained from  Northern  Great  Plains  test  well  1  and 
describes  the  preliminary  results  and  future  testing 
plans.  The  intended  audience  includes  hydrolo- 
gists,  local  water  users,  drilling  contractors,  and 
water  managers.  The  test  well  was  drilled  as  part 
of  the  study  to  determine  the  water  resource  po- 
tential of  the  regional  aquifer  system  in  the  North- 
ern Great  Plains,  an  area  of  about  250,000  sq  mi. 
The  well  is  4,485  ft  deep;  nine  cores  were  drilled 
totaling  182  ft;  157.42  ft  of  core  were  recovered. 
Sidewall  cores  were  obtained  from  24  horizons. 
Gamma  and  density  scans  of  the  cores  were  made, 
and  selected  parts  were  tested  for  density,  porosi- 
ty, and  vertical  and  horizontal  permeability.  Eight 
zones  were  perforated  and  tested  using  conven- 
tional drill-stem  tests  and  swabbing.  Water  samples 
were  obtained  from  seven  zones.  No  major  poten- 
tial sources  of  groundwater  were  penetrated  by  the 
test  well.  Estimated  yields  from  selected  zones 
range  from  about  240  gal/min  with  400  ft  of  draw- 
down to  about  5  gal/min  flow  at  the  surface. 
Dissolved-solids  concentrations  ranged  from  about 
1,800  to  3,000  mg/1.  (USGS) 
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IN  WELLS  IN  THE  CHICOT  AND  EVANGE- 
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MEASURED  COMPACTION,  1973-87,  IN  THE 
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Geological  Survey,  Houston,  TX.  Water  Re- 
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DESCRIPTION     AND    RESULTS    OF    TEST- 
DRILLING  PROGRAM  AT  PICATINNY  ARSE- 
NAL, NEW  JERSEY,  1982-1984, 
Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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Resources  Div. 
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Descriptors:  'Coal  mining  impact,  'Groundwater, 
•Water  quality  data,  'Oklahoma,  'Arkansas,  Hy- 
drology, Arkansas  River,  Canadian  River,  Geohy- 
drology,  Poteau  River,  Muddy  Boggy  Creek, 
Clear  Boggy  Creek. 

Coal  Area  41  in  the  Western  Region,  Interior  Coal 
Province,  includes  about  11,500  sq  mi  in  eastern 
Oklahoma  and  western  Arkansas.  Rocks  of  Penn- 
sylvania age  underlie  about  95%  of  the  area  and 
contain  approximately  8.2  billion  tons  of  remaining 
coal  reserves.  About  80%  of  the  area  is  drained  by 
the  Arkansas  River;  the  remainder  is  drained  by 
the  Red  River.  Streamflow  data  have  been  collect- 
ed systemically  at  118  stations.  At  least  four  deter- 
minations of  specific  conductance  and  pH  have 
been  made  at  95  stream  stations.  Water  level  data 
are  available  for  nearly  1,700  wells  and  chemical- 
quality  data  are  available  for  water  from  about 
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1,400  wells.  Maps,  graphs,  diagrams,  and  tables, 
accompanied  by  a  short  explanatory  text,  are  used 
to  summarize  the  hydrology  of  the  area  including 
actual  or  potential  effects  of  surface  mining  coal. 
In  addition,  the  report  includes  sections  on  geolo- 
gy, soils,  land  use,  climate,  water  use,  and  water 
data  sources.  This  information  will  be  of  use  to 
mine  operators,  consulting  engineers,  regulatory 
agencies,  and  other  concerned  with  the  hydrologic 
effects  of  coal  mining  in  the  area.  (USGS) 
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GROUNDWATER  LEVEL  DATA  FOR  THE  AL- 
BUQUERQUE-BELEN  BASIN,  NEW  MEXICO 
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Geological  Survey,  Albuquerque,  NM.  Water  Re- 
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GROUNDWATER  AVAILABILITY  IN  THE 
EASTERN  PART  OF  THE  LAKE  ONTARIO 
BASIN,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
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GEOHYDROLOGIC  DATA  FROM  PORT 
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Descriptors:  *Geohydrology,  *Water  quality, 
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Nine  offshore  wells  were  drilled  through  overlying 
sediments  into  the  Upper  Floridan  aquifer  in  Port 
Royal  Sound,  South  Carolina  and  the  adjacent 
Atlantic  Ocean,  to  obtain  geologic,  hydrologic, 
and  water  quality  data.  The  Upper  Floridan  aqui- 
fer consists  predominantly  of  light-gray,  poorly 
consolidated,  fossiliferous  limestone.  In  the  Port 
Royal  Sound  area,  the  Upper  Floridan  is  overlain 
by  olive-gray,  medium  to  course  sand  and  silty 
sand.  Falling-head  permeability  tests  on  these  over- 
lying clastic  sediments  indicate  permeabilities  of 
1,100  to  4.3  x  10  to  the  7th  power  centimeters/sec. 
Other  geologic  and  hydrologic  data,  including 
geophysical  logs,  sieve  analyses,  and  detailed  core 
descriptions  were  obtained,  along  with  continuous 
water  level  records  of  the  wells,  tidal  records,  and 
barometric  pressure  records.  Water  collected  from 
the  Upper  Floridan  aquifer  beneath  Port  Royal 
Sound  and  the  ocean  ranged  in  concentration  of 
chloride  from  54  to  12,000  mg/1.  Measured  pH 
ranged  from  6.8  to  8.4,  and  alkalinity  ranged  from 
122  to  368  mg/1  as  CaC03.  Other  water  quality 
data  obtained  include  temperature,  specific  con- 
ductance, carbon- 13,  carbon- 14,  tritium,  deuterium, 
oxygen- 18,  dissolved  oxygen,  dissolved  solids,  ni- 
trogen species,  phosphorus,  organic  carbon,  cya- 
nide, sulfide,  calcium,  magnesium,  sodium,  potassi- 
um, sulfate,  fluoride,  silica,  bromide,  iodide,  and 
selected  trace  metals.  (USGS) 
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BEDROCK  AQUIFERS  IN  THE  DENVER 
BASIN,  COLORADO  -  A  QUANTITATIVE 
WATER  RESOURCES  APPRAISAL, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
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Available  from  Books  and  Open  File  Report  Sec- 
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Dawson  Arkose,  Denver  Formation,  Araphahoe 
Formation,  Laramie  Formation,  Fox  Hills  Sand- 
stone. 

Groundwater  modeling  techniques  were  used  to 
simulate  aquifer  response  to  various  pumpage  esti- 
mates and  groundwater  development  plans.  It  is 
estimated  that  270  million  acre-ft  of  recoverable 
groundwater  is  in  storage  in  four  bedrock  aquifers. 
However,  less  than  0. 1  %  of  this  volume  of  water  is 
stored  under  confined  conditions.  The  larger 
volume  of  water  stored  under  unconfined  condi- 
tions will  be  available  for  use  only  when  the  water 
levels  in  the  confined  aquifers  decline  below  the 
top  of  the  individual  aquifer,  allowing  water  table 
conditions  to  develop.  Annual  precipitation  on  the 
Denver  Basin  supplies  an  average  of  6,900  CFS  of 
water  to  the  area;  about  55  CFS  of  this  recharges 
the  bedrock  aquifers.  Pumpage  exceeds  recharge  in 
the  metropolitan  area  and  has  caused  water  level 
declines  (1958-78)  to  exceed  200  ft  southeast  of 
Denver.  A  quasi-three-dimensional  finite-differ- 
ence model  of  the  aquifer  system  was  constructed 
and  calibrated  under  steady-state  and  transient- 
state  conditions.  Steady-state  calibration  indicated 
that  lateral  hydraulic  conductivity  within  the 
aquifers  is  about  100,000  times  larger  than  vertical 
hydraulic  conductivity  between  the  aquifers.  Tran- 
sient-state calibration  indicated  that  between  1958 
and  1978,  374,000  acre-ft  of  water  was  pumped 
from  the  aquifers,  producing  a  90,000-acre-ft  net 
decrease  in  the  volume  of  water  in  storage  in  the 
aquifers.  During  this  time,  pumpage  also  changed 
the  rates  of  interaquifer  flow,  induced  additional 
recharge,  and  cause  capture  of  natural  discharge. 
Three  1979-2050  pumpage  estimates  were  made  for 
use  in  simulating  the  effects  of  various  groundwat- 
er development  plans.  Simulations,  using  each  of 
these  pumpage  estimates,  indicated  that  by  the  yr 
2050,  large  water  level  declines  could  occur,  par- 
ticularly in  the  deeper  aquifers.  Maximum  water 
level  declines  of  410,  1,700,  and  1,830  ft  were 
produced,  using  the  small,  medium,  and  large 
pumping  rates.  Four  plans  for  supplementing  the 
Denver  water  supply  include  pumping  a  satellite 
well  field,  pumping  a  municipal  well  field,  pump- 
ing to  irrigate  parks,  and  injecting  water  during 
periods  of  low  demand  for  later  use  during  periods 
of  peak  demand.  Model  simulation  of  these  plans 
indicated  that  the  satellite  well  field  will  yield 
twice  as  much  water  as  the  municipal  well  field  but 
will  produce  larger  and  more  widespread  water 
level  declines  in  the  four  aquifers.  (USGS) 
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SELECTED  GROUNDWATER  DATA  IN  THE 
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HYDROLOGY  OF  AREA  28,  EASTERN 
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UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  SEPTEM- 
BER 1986, 

Geological  Survey,  Jacksonville,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04080 


GEOLOGIC  RECONNAISSANCE  OF  AN  EX- 
TENSIVE CLAY  UNIT  IN  NORTH-CENTRAL 
SUFFOLK  COUNTY,  LONG  ISLAND,  NEW 
YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

R.  K.  Krulikas,  and  E.  J.  Koszalka. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 


CO  80225.  USGS  Water  Resources  Investigations 
Report  82-4075,   1983.  9p,  5  fig,   1   plate,   10  ref. 

Descriptors:  'Aquifers,  'New  York,  'Groundwat- 
er, 'Aquicludes,  'Clays,  'Geohydrology,  Stratig- 
raphy, Long  Island,  Suffolk  County. 

Recent  geologic  data  indicate  an  extensive  lacus- 
trine clay  unit  within  the  glacial  deposits  in  the 
area  between  the  Harbor  Hill  and  Ronkonkoma 
moraines  in  north-central  Suffolk  County,  New 
York.  The  unit,  locally  known  as  the  'Smithtown 
clay  unit'  (informal  usage),  is  an  integral  part  of  the 
glacial  aquifer  in  this  area.  The  clay  occurs  at 
depths  varying  from  90  ft  above  to  150  ft  below 
National  Geodetic  Vertical  Datum  of  1929 
(NGVD)  and  attains  a  maximum  thickness  of  170 
ft  in  the  northern  part  of  the  Town  of  Smithtown. 
Its  upper  surface  is  mostly  above  NGVD  and 
reaches  a  maximum  altitude  of  90  ft  in  the  Town  of 
Huntington.  The  unit  is  predominantly  clay  but 
locally  contains  lenses  of  sand,  silt,  and  gravel.  The 
upper  part  of  the  clay  is  generally  light  to  dark 
brown;  the  lower  part  is  light  gray,  which  is  char- 
acteristics of  other  clays  in  the  glacial  aquifer. 
(USGS) 
W89-04082 


PUMPAGE    DATA    FROM    PUBLIC-SUPPLY 
WELLS  AT  ANCHORAGE,  ALASKA,  1957-85. 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W 89-0408 5 


GROUNDWATER  LEVELS  IN  THE  CARBON- 
ATE ROCKS  OF  CENTRAL  CHESTER 
COUNTY,  PENNSYLVANIA,  MAY  18  TO  JUNE 
15, 1984, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04086 


ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  1965, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04088 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  GROUNDWATER  IN  CAMP- 
BELL COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

K.  M.  Neitzert,  and  N.  C.  Koch. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-42,  1987. 

35p,  2  fig,  2  tab. 

Descriptors:  'Well  data,  'Water  analysis,  'Water 
quality,   'South   Dakota,   'Water   resources  data. 

Well  and  chemical  groundwater  data  contained  in 
two  tables  were  collected  during  a  3-yr  study 
started  in  1964  to  determine  the  geology  and  water 
resources  of  Campbell  County,  South  Dakota. 
Physical,  hydrologic,  and  geologic  data  for  631 
wells  and  test  holes  have  been  entered  into  com- 
puter storage  in  the  Groundwater  Site  Inventory 
File  of  the  U.S.  Geological  Survey's  National 
Water  Data  Storage  and  Retrieval  System  (WAT- 
STORE).  The  well  table  in  the  report  is  a  comput- 
er printout  from  WATSTORE.  Water  quality  data 
from  257  chemical  analyses  have  been  stored  in  the 
Water  Quality  File  of  WATSTORE  and  is  com- 
puter printed  in  the  chemical  table  by  aquifer. 
(USGS) 
W 89-04089 


SELECTED  HYDROLOGIC  DATA  FOR  SALT 
LAKE  VALLEY,  UTAH,  OCTOBER  1968  TO 
OCTOBER  1985, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
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R.  L.  Seiler. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-249,  1986. 
57p,  2  fig,  4  tab,  8  ref. 

Descriptors:  'Utah,  'Groundwater  data,  'Water 
quality  data,  'Water  levels,  'Hydrologic  data, 
•Data  collections,  Water  wells,  Water  quality. 

This  report  presents  hydrologic  data  for  281  wells 
in  the  Salt  Lake  Valley,  Utah.  Most  of  the  data 
were  collected  from  October  1968  to  October  1985 
by  the  U.S.  Geological  Survey,  but  the  report  also 
includes  some  data  that  were  published  in  previous 
reports.  Data  presented  include  records  of  wells, 
water  levels,  and  chemical  analyses  for  selected 
wells.  (USGS) 
W89-04093 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER  IN  CENTRAL  SUMTER 
COUNTY,  FLORIDA,  MAY  1983, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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RECONNAISSANCE  WATER  QUALITY  AP- 
PRAISAL OF  THE  FOUNTAIN  CREEK  ALLU- 
VIAL AQUIFER  BETWEEN  COLORADO 
SPRINGS  AND  PUEBLO,  COLORADO,  IN- 
CLUDING TRACE  ELEMENTS  AND  ORGANIC 
CONSTITUENTS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04104 


EFFECT  OF  REDUCED  INDUSTRIAL  PUMP- 
AGE  ON  THE  MIGRATION  OF  DISSOLVED 
NITROGEN  IN  AN  OUTWASH  AQUIFER  AT 
OLEAN,  CATTARAUGUS  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04106 


HYDROGEOLOGY  OF  THE  VALLEY-FILL 
AQUIFERS,  SALAMANCA  AREA,  CATTARA- 
GUS  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-04109 


HYDROGEOLOGY  OF  THE  CAMBRIAN-OR- 
DOVICIAN  AQUIFER  SYSTEM  AT  A  TEST 
WELL  IN  NORTHEASTERN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

J.  R.  Nicholas,  M.  G.  Sherrill,  and  H.  L.  Young. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations  Report   84-4165, 
1987.  30p,  19  fig,  5  tab,  20  ref. 

Descriptors:  'Groundwater,  'Test  wells,  'Aquifer 
testing,  'Borehole  geophysics,  'Confining  beds, 
'Illinois,  Water  quality,  Aquifer  systems,  Precam- 
brian  rock,  Piezometers,  Geohydrology. 

A  3,475-ft-deep  test  well  was  drilled  in  northeast- 
ern Illinois  near  Lake  Michigan  and  the  Illinois- 
Wisconsin  State  line  as  part  of  a  regional  hydrolog- 
ic study  of  the  Cambrian-Ordovician  aquifer.  The 
well  penetrates  the  Cambrian-Ordovician  aquifer 
system  and  40  ft  of  Precambrian  granite.  From 
oldest  to  youngest  the  aquifer  system  consists  of 
the  lower  Mount  Simon  aquifer,  Mount  Simon 
confining  unit,  Elmhurst-Mount  Simon  aquifer, 
Eau  Claire  confining  unit,  Ironton-Galesville  aqui- 
fer, Franconia  confining  unit,  St.  Peter  aquifer,  and 
an  upper  confining  unit  composed  of  the  Glen- 
wood  Formation,  Galena  Dolomite  and  Platteville 
Limestone,  and  Maquoketa  Shale.  Aquifer  tests 
were  performed  on  hydrogeologic  units  that  were 
isolated   with   inflatable  packers.   Results  indicate 


that  the  Ironton-Galesville  aquifer  has  the  highest 
hydraulic  conductivity  -  10  ft/day.  The  St.  Peter 
and  Elmhurst-Mount  Simon  aquifers  have  hydrau- 
lic conductivities  of  1.8  and  1.5  ft/day,  respective- 
ly. The  Mount  Simon  confining  bed  has  a  hydrau- 
lic conductivity  of  1.3  ft/day.  The  Mount  Simon 
confining  unit  confines  saline  water  present  in  the 
lower  Mount  Simon  aquifer.  The  dissolved  solids 
concentration  in  water  from  this  aquifer  is  >  than 
55,000  mg/L,  and  the  head  is  at  least  50  ft  higher 
than  heads  in  any  of  the  overlying  Cambrian  and 
Ordovician  aquifers.  (USGS) 
W89-04110 


DOCUMENTATION  OF  COMPUTER  PRO- 
GRAM VS2D  TO  SOLVE  THE  EQUATIONS  OF 
FLUID  FLOW  IN  VARIABLY  SATURATED 
POROUS  MEDIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

E.  G  Lappala,  R.  W.  Healy,  and  E.  P.  Weeks. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   83-4099, 
1987.  184p,  27  fig,  15  tab,  51  ref. 

Descriptors:  'Unsaturated  flow,  'Computer 
models,  'Computer  programs,  'Infiltration,  Re- 
charge, Evapotranspiration,  Moisture  tension,  Aer- 
ation zone. 

This  report  documents  FORTRAN  computer  code 
for  solving  problems  involving  variably  saturated 
single-phase  flow  in  porous  media.  The  flow  equa- 
tion is  written  with  total  hydraulic  potential  as  the 
dependent  variable,  which  allows  straightforward 
treatment  of  both  saturated  and  unsaturated  condi- 
tions. The  spatial  derivatives  in  the  flow  equation 
are  approximated  by  central  differences,  and  time 
derivatives  are  approximated  either  by  a  fully  im- 
plicit backward  or  by  a  centered-difference 
scheme.  Nonlinear  conductance  and  storage  terms 
may  be  linearized  using  either  an  explicit  method 
or  an  implicit  Newton-Raphson  method.  Relative 
hydraulic  conductivity  is  evaluated  at  cell  bound- 
aries by  using  either  full  upstream  weighting,  the 
arithmetic  mean,  or  the  geometric  mean  of  values 
from  adjacent  cells.  Nonlinear  boundary  condi- 
tions treated  by  the  code  include  infiltration,  evap- 
oration, and  seepage  faces.  Extraction  by  plant 
roots  that  is  caused  by  atmospheric  demand  is 
included  as  a  nonlinear  sink  term.  These  nonlinear 
boundary  and  sink  terms  are  linearized  implicitly. 
The  code  has  been  verified  for  several  one-dimen- 
sional linear  problems  for  which  analytical  solu- 
tions exist  and  against  two  nonlinear  problems  that 
have  been  simulated  with  other  numerical  models. 
A  complete  listing  of  data-entry  requirements  and 
data  entry  and  results  for  three  example  problems 
are  provided.  (USGS) 
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HYDROLOGY  OF  AREA  46,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES;  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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GEOHYDROLOGY  AND  GROUNDWATER 
QUALITY  MONITORING  NETWORK  FOR 
THE  ANTELOPE  VALLEY  AREA,  CALIFOR- 
NIA, 

Geological  Survey,  Tahoe  City,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-04114 


HYDROLOGIC  RECONNAISSANCE  OF  THE 
CHILKAT  RIVER  BASIN,  SOUTHEAST 
ALASKA  (WITH  SPECIAL  REFERENCE  TO 
THE  ALASKA  CHILKAT  BALD  EAGLE  PRE- 
SERVE), 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-04116 


GEOHYDROLOGIC  FRAMEWORK  OF  THE 
SOUTHWEST  ALLUVIAL  BASINS,  REGIONAL 
AQUIFER-SYSTEMS  ANALYSIS,  PARTS  OF 
COLORADO,  NEW  MEXICO  AND  TEXAS, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
D.  W.  Wilkins. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  84-4224, 
1986.  61p,  9  fig,  7  pi,  145  ref. 

Descriptors:  'Aquifer  characteristics,  'Geohydro- 
logy, 'Groundwater,  'Colorado,  'New  Mexico, 
'Texas,  Groundwater  basins,  Potentiometric  level, 
Water  quality,  River  basins,  Closed  basins,  Aqui- 
fer-system analysis,  Rio  Grande  rift. 

The  Southwest  Alluvial  Basins  study  is  part  of  the 
National  Regional  Aquifer-Systems  Analysis  pro- 
gram. Twenty-two  structural  basins  extend  from 
the  San  Luis  Basin  in  southern  Colorado  to  the 
Presidio  Basin  in  western  Texas.  Closed  surface- 
water  basins  west  of  the  Guadalupe  Mountains  and 
east  of  the  Peloncillo  Mountains  are  included  in 
the  study.  The  study  area  is  bounded  on  the  east  by 
predominately  Precambrian  and  Paleozoic  rocks. 
Tertiary  and  Quaternary  volcanics  also  are  present. 
Tertiary  and  Quaternary  volcanic  rocks,  and  also 
Mesozoic  rocks  west  of  the  Espanola  and  Albu- 
querque-Belen  Basins,  form  the  west  boundary. 
The  east  and  west  boundary  units  converge  at  the 
north  end  of  the  study  area  to  form  the  north 
boundary.  The  study  area  extends  south  to  the 
international  border  between  the  United  States  and 
Mexico.  The  Santa  Fe  Group  sediments  of  late 
Oligocene  to  middle  Pleistocene  age  comprise  the 
main  aquifer  in  the  area.  Estimated  maximum 
depths  of  sediments  in  the  rift  basins  range  from 
8,000  ft  in  the  Tularosa-Hueco  Basin  to  30,000  ft  in 
the  San  Luis  Basin.  The  average  thickness  of  sedi- 
ments in  closed  basins  is  about  4,000  ft.  Santa  Fe 
deposits  are  composed  of  layers  of  gravel,  sand, 
silt,  and  clay  interbedded  with  local  volcanic  lows 
of  tuffs.  Lacustrine  deposits  are  more  prevalent  in 
the  closed  basins.  Wells  produce  as  much  as  2,000 
gal  of  water/min.  Poteniometric-surface  altitudes 
for  1971-82  indicate  that  water  recharges  in  the 
highland  areas  around  the  basins  and  discharges  in 
the  center  of  valleys.  Water  generally  flows  from 
the  east  and  west  southward  along  the  axis  of  the 
valleys.  Groundwater  quality  for  the  region  has 
been  zoned  into  calcium  sulfate,  calcium  chloride, 
magnesium  sulfate,  magnesium  chloride;  sodium 
sulfate,  sodium  chloride;  sodium  bicarbonate;  and 
calcium  bicarbonate,  magnesium  bicarbonate  types. 
(USGS) 
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HYDROGEOLOGIC  DATA  FROM  A  STUDY 
OF  THE  FRESHWATER  ZONE/SALESE 
WATER  ZONE  INTERFACE  IN  THE  ED- 
WARDS AQUIFER,  SAN  ANTONIO  REGION, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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SUMMARY  OF  WATER  RESOURCES  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
COLORADO,  FY  1987, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04124 


HYDROLOGY  OF  THE  LOWER  LITTLE  RED 
RIVER,  ARKANSAS,  AND  A  PROCEDURE 
FOR  ESTIMATING  AVAILABLE  STREAM- 
FLOW, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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WATER   LEVELS,  CHLORIDE  CONCENTRA- 
TIONS, AND  PUMPAGE  IN  THE  COASTAL 
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AQUIFERS  OF  DELAWARE  AND  MARY- 
LAND, 

Geological    Survey,    Towson,    MD.    Water    Re- 
sources Div. 
D.  J.  Phelan. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4229, 
1987.  106p,  59  fig,  10  tab,  36  ref,  append. 

Descriptors:  'Chlorides,  *Pumping,  *Delaware, 
•Maryland,  *Saline  water  intrusion,  *Drawdown, 
Sussex  County,  Worcester  County,  Water  quality, 
Aquifers,  Seasonal  pumping,  Surface  groundwater 
relations,  Water  levels. 

The  Manokin,  Ocean  City,  Pocomoke,  and  uncon- 
fined  aquifers  of  coastal  Delaware  and  Maryland 
are  susceptible  to  saltwater  intrusion  from  inland 
movement  of  offshore  water,  and  from  vertical 
leakage  from  the  bays  and  deeper  aquifer.  Compar- 
ison of  data  for  water  levels,  chloride,  and  pump- 
age  affected  during  1974-86  shows  that,  with  the 
exception  of  the  44th  Street  area  in  Ocean  City, 
Maryland,  increased  pumpage  and  lower  water 
levels  have  not  yet  caused  corresponding  increases 
in  chloride  concentrations  in  the  confined  aquifers. 
Pumpage  from  shallow  wells  near  the  inland  bays 
has  caused  localized  saltwater  intrusion  into  the 
unconfined  aquifer.  Chloride  concentrations  in  the 
Ocean  City  aquifer  at  44th  Street  increased  from 
50  to  200mg/L  from  1976  to  1986.  Chloride  con- 
centrations in  water  from  wells  in  the  Manokin 
aquifer  ranged  from  6  to  460  mg/L,  whereas  those 
in  the  Ocean  City  aquifer  ranged  from  6  to  260 
mg/L.  Chloride  concentrations  in  water  from  the 
Pocomoke  aquifer  ranged  from  5  to  46  mg/L,  and 
from  11.5  to  46  mg/L  in  the  unconfined  aquifer. 
Seasonal  high  water  levels  are  affected  more  by 
total  annual  rainfall  than  by  pumpage.  Seasonal 
low  water  levels  generally  have  declined  during 
most  years  in  areas  of  heavy  pumpage  along  the 
coast.  Inland,  water  levels  have  remained  about  the 
same  of  year  to  year.  (USGS) 
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MULTI-GRID  MODEL  FOR  STEADY  FLOW  IN 
A  PARTIALLY  SATURATED  POROUS 
MEDIUM, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

T.  J.  McKeon,  and  W.  Chu. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89-102230. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Washington  Water  Research  Center,  Pullman, 
Project  Completion  Report.  April  1986.  93p,  13 
fig,  7  tab,  56  ref,  2  append.  Contract  No.  14-08- 
0001-G1051.  Project  No.  USGS  G1051-06. 

Descriptors:  *Computer  models,  'Steady  flow, 
•Unsaturated  flow,  *Porous  medium,  Model  stud- 
ies, Algorithm,  Multi-grid  model,  Simulation  anal- 
ysis, Equations. 

A  numerical  model  for  steady  flow  in  a  partially 
saturated  porous  medium  uses  the  multi-grid  solu- 
tion algorithm  for  solving  the  system  of  equations 
resulting  from  the  discrete  approximation  to  the 
partial  differential  equation.  The  multi-grid  method 
is  very  efficient  for  problems  with  a  number  of 
unknowns  on  the  order  of  ten  thousand  or  more. 
The  model  was  applied  to  a  highly  nonlinear  par- 
tially saturated  flow  problem  and  the  solution  algo- 
rithm still  showed  very  fast  convergence.  The 
model  can  be  used  to  simulate  reasonable  large 
scale  problems  with  a  very  fine  grid  resolution. 
(USGS) 
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GROUNDWATER  DATA  FOR  GEORGIA,  1986, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

J.  S.  Clarke,  S.  A.  Longsworth,  C.  N.  Joiner,  M.  F. 
Peck,  and  K.  W.  McFadden. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-376,  1987.  177p,  84  fig,  51  ref. 

Descriptors:  *Hydrologic  data  collections, 
•Groundwater,  *Water  levels,  'Georgia,  *Water 
quality,  Data  collections,  Aquifers. 


Continuous  water  level  records  from  152  wells  and 
water  level  measurements  from  an  additional  750 
wells  in  Georgia  during  1986  provide  the  basic 
data  for  this  report.  Hydrographs  for  selected 
wells  illustrate  the  effects  that  changes  in  recharge 
and  discharge  have  had  on  the  groundwater  reser- 
voirs in  the  State.  Daily  mean  water  levels  are 
shown  in  hydrographs  for  1986.  Monthly  mean 
water  levels  are  shown  for  the  10-yr  period  1977- 
86.  During  1986,  a  prolonged  drought  resulted  in 
water  level  declines  throughout  the  State.  Annual 
mean  water  levels  were  from  2.7  ft  higher  to  17.3 
ft  lower  than  in  1985,  and  record  lows  were  meas- 
ured in  33  wells  in  the  summer  and  fall.  The  1986 
lows  were  from  0.02  ft  to  29.2  ft  lower  than  the 
previous  record  lows.  The  largest  declines  were 
measured  in  the  Clayton  aquifer  in  the  southwest- 
ern part  of  the  State.  The  declines  can  be  attrib- 
uted to  reduced  recharge  and  increased  pumping 
that  resulted  from  below-normal  precipitation 
during  the  first  half  of  the  year.  Water  quality 
samples  are  collected  periodically  throughout 
Georgia  and  analyzed  as  part  of  areal  and  regional 
groundwater  studies.  Periodic  monitoring  of  water 
quality  in  the  Savannah  and  Brunswick  areas  indi- 
cates that  the  chloride  concentration  in  the  Upper 
Floridan  aquifer  there  generally  has  remained 
stable.  (USGS) 
W89-04132 


APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS,  SPRING  1987, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04138 


GROUNDWATER      LEVELS      IN      ALASKA, 
WATER  YEAR  1984, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04140 


WATER   RESOURCES   ACTIVITIES   IN   ILLI- 
NOIS, 1986, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  9C. 

W89-04149 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  MID-ATLANTIC 
DISTRICT  1984-1986, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04155 


POTENTIAL  FOR  AQUIFER  COMPACTION, 
LAND  SUBSIDENCE,  AND  EARTH  FISSURES 
IN  THE  TUCSON  BASIN,  PIMA  COUNTY,  AR- 
IZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-04156 


GROUNDWATER  DATA  FOR  WEST  VIRGIN- 
IA, 1974-84, 

Geological  Survey,  Morgantown,  WV.  Water  Re- 
sources Div. 

F.  M.  Taylor,  and  M.  T.  Roiser. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-320,  1986.  66p,  26  fig,  4  ref. 

Descriptors:  *Groundwater  data,  *West  Virginia, 
•Water  level  fluctuations,  *Water  quality,  *Well 
hydrographs,  'Observation  wells,  Water  table 
wells,  Artesian  wells. 

Groundwater  investigations  began  in  West  Virgin- 
ia in  1941.  As  an  aid  to  development  and  manage- 
ment of  the  State's  water  resources,  the  U.S.  Geo- 


Groundwater — Group  2F 

logical  Survey,  in  cooperation  with  the  West  Vir- 
ginia Geological  and  Economic  Survey,  maintains 
a  network  of  31  observation  wells  throughout  the 
State.  Some  wells  are  equipped  with  continuous 
water  level  recorders,  and  some  are  measured 
manually  on  a  daily,  weekly,  monthly,  or  semian- 
nual basis.  This  report  presents  the  water  level  data 
that  were  collected  from  1974-83  at  31  observation 
wells.  Chemical  data  were  collected  for  17  of  these 
wells,  primarily  in  1984.  This  report  presents  a  map 
showing  locations  of  the  observation  wells,  a  de- 
scription of  each  well  and  supplementary  informa- 
tion, 1-yr  and  10-yr  hydrographs,  and  tables  of 
chemical  data.  (USGS) 
W89-04157 


HYDROLOGY  OF  AREA  50,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  WYOMING  AND  MON- 
TANA, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-04163 


WATER  RESOURCES  OF  OLEY  TOWNSHIP, 
BERKS  COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Dover,  DE.  Water  Resources 
Div. 

G.  N.  Paulachok,  and  C.  R.  Wood. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4065, 
1988.  60p,  14  fig,  2  plates,  15  tab,  17  ref,  glossary. 

Descriptors:  *  Pennsylvania,  'Groundwater, 
•Water  yield,  *Water  table,  *Carbonate  aquifers, 
•Base  runoff,  *Hydrologic  budget,  *Well  yield, 
Nitrates,  Coliforms,  Water  wells,  Water  quality. 

Half  of  Oley  Township,  Pennsylvania  is  underlain 
by  highly  permeable  carbonate  rocks.  Nondomes- 
tic  wells  in  these  rocks  typically  have  yields  of  200 
gal/min,  and  some  wells  yield  more  than  1,000 
gal/min.  The  remainder  of  the  township  is  under- 
lain by  rocks  of  low  permeability,  and  some  wells 
do  not  yield  enough  water  for  domestic  supplies.  A 
water  table  map  shows  that  two  active  quarries  in 
low  permeability  rocks  have  had  little  effect  on  the 
hydrologic  system.  Groundwater  yield  for  Oley 
Township  is  about  0.5  million  gal/day/sq  mi.  Spe- 
cific yields  are  about  4.5%  for  the  carbonate  rocks 
as  a  whole;  5%  for  the  quartzite,  granite,  and 
gneiss;  1%  for  the  noncarbonate  sedimentary 
rocks;  and  1.5%  for  the  Jacksonburg  Limestone, 
which  consists  of  argillaceous  limestone.  In  a  year 
of  average  precipitation,  the  groundwater  contri- 
bution to  total  streamflow  ranged  from  56  to  88%. 
Basins  with  the  highest  percentage  of  carbonate 
rock  contribute  the  largest  amount  of  groundwater 
to  streamflow.  Water  from  3  of  19  wells  in  carbon- 
ate rocks  had  nitrate  concentrations  in  excess  of  10 
mg/L.  Five  of  the  19  wells  had  fecal  streptococci 
bacteria  counts  of  more  than  20  colonies/ 100  ml. 
(USGS) 
W89-04164 


CHANNEL  INFILTRATION  ALONG  THE 
PAWNEE  RIVER  AND  ITS  TRIBUTARIES, 
WEST  CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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REGIONAL  GROUNDWATER  DISCHARGE 
TO  LARGE  STREAMS  IN  THE  UPPER  COAST- 
AL PLAIN  OF  SOUTH  CAROLINA  AND 
PARTS  OF  NORTH  CAROLINA  AND  GEOR- 
GIA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

W.  R.  Aucott,  R.  S.  Meadows,  and  G.  G. 
Patterson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4332, 
1987.  28p,  12  fig,  12  tabs,  22  ref. 
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Group  2F — Groundwater 

Descriptors:  'Base  flow,  *Surface-groundwater  re- 
lations, 'Groundwater,  *South  Carolina,  Coastal 
Plains. 

Base  flow  was  computed  to  estimate  discharge 
from  regional  aquifers  for  six  large  streams  in  the 
upper  Coastal  Plain  of  South  Carolina  and  parts  of 
North  Carolina  and  Georgia.  Aquifers  that  sustain 
the  base  flow  of  both  large  and  small  streams  are 
stratified  into  shallow  and  deep  flow  systems. 
Base-flow  during  dry  conditions  on  main  stems  of 
large  streams  was  assumed  to  be  the  discharge 
from  the  deep  groundwater  flow  system.  Six 
streams  were  analyzed:  the  Savannah,  South  and 
North  Fork  Edisto,  Lynches,  Pee  Dee,  and  the 
Luber  Rivers.  Stream  reaches  in  the  Upper  Coastal 
Plain  were  studied  because  of  the  relatively  large 
aquifer  discharge  in  these  areas  in  comparison  to 
the  lower  Coastal  Plain.  Estimates  of  discharge 
from  the  deep  groundwater  flow  system  to  the  six 
large  streams  averaged  1.8  cu  ft/sec/mi  of  stream 
and  0. 1 1  cu  ft/sec/sq  mi  of  surface  drainage  area. 
The  estimates  were  made  by  subtracting  all  tribu- 
tary inflows  from  the  discharge  gain  between  two 
gaging  stations  on  a  large  stream  during  an  ex- 
treme low-flow  period.  These  estimates  pertain 
only  to  flow  in  the  deep  groundwater  flow  system. 
Shallow  flow  systems  and  total  base  flow  are  > 
flow  in  the  deep  system.  (USGS) 
W89-04173 


GROUNDWATER  LEVELS  IN  THE  LOWER 
PALEOZOIC  AND  PRECAMBRIAN  CRYSTAL- 
LINE ROCKS  OF  SOUTHEASTERN  CHESTER 
COUNTY,  PENNSYLVANIA,  JULY  AND 
AUGUST  1986, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04174 


GEOHYDROLOGIC  CONDITIONS  AT  THE 
NUCLEAR  FUEL  REPROCESSING  PLANT 
AND  WASTE-MANAGEMENT  FACILITIES  AT 
THE  WESTERN  NEW  YORK  NUCLEAR  SERV- 
ICE CENTER,  CATTARAUGUS  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04178 


GEOLOGY  AND  HYDROLOGY  OF  DEEP 
BEDROCK  AQUIFERS  IN  EASTERN  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

S.  G.  Robson,  and  E.  R.  Banta. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  85-4240, 
1987.  6  pi,  27  fig,  100  ref. 

Descriptors:  *Geohydrology,  'Bedrock, 

•Aquifers,  'Recharge,  'Water  quality,  'Colorado, 
•Maps,  Aquifer  characteristics,  Aquifer  systems, 
Temperature,  Laramie  Formation,  Fox  Hills  Sand- 
stone, Fort  Hays  Limestone,  Codell  Sandstone, 
Dakota  Sandstone,  Cheyenne  Sandstone,  Entrada 
Sandstone,  Sundance  Formation,  Dockum  Group, 
Lyons  Sandstone,  Fountain  Formation,  Sangre  de 
Cristo  Formation. 

Deep  bedrock  aquifers  are  present  in  rocks  of 
Cretaceous  through  Pennsylvanian  age  in  eastern 
Colorado.  These  aquifers  are  the  Laramie-Fox 
Hills  (the  uppermost  aquifer  studied),  Fort  Hays- 
Codell,  Dakota-Cheyenne,  Entrada-Dockum, 
Lyons,  and  Fountain.  Structural  mapping  indicates 
the  aquifers  are  2,000  to  9,000  ft  below  land  surface 
in  most  of  eastern  Colorado  but  outcrop  in  local 
areas  in  a  narrow  band  along  the  Front  Range  of 
the  Rocky  Mountains.  Recharge  primarily  occurs 
in  outcrops  and  produces  a  northerly  or  easterly 
groundwater  flow  to  discharge  areas  along  the 
South  Platte  or  Arkansas  Rivers.  Deep  aquifers 
also  discharge  by  underflow  to  Kansas  and  Nebras- 
ka. Some  water-yielding  strata  in  the  Dakota- 
Cheyenne  aquifer  are  not  in  hydraulic  connection 
with   the   aquifer,   and   abnormal    fluid   pressures, 


trapped  hydrocarbons,  and  high  dissolved-solids 
concentrations  are  found  in  these  strata.  Tempera- 
ture and  dissolved-solids  mapping  indicate  water 
temperatures  of  100  to  210  in  northeastern  Colora- 
do and  a  zone  of  relatively  fresh  water  extending 
through  a  7,000  sq  mi  area  of  the  Dakota-Chey- 
enne aquifer  in  southeastern  Colorado.  Water 
levels  in  the  Laramie-Fox  Hills  aquifer  continue  to 
decline  as  much  as  12  ft/yr  in  local  areas  near 
Denver.  (USGS) 
W 89-04 179 


SEMI  ANALYTICAL  SOLUTION  FOR  THE 
GROUNDWATER  MOUND  PROBLEM, 

Technische  Univ.  Muenchen  (Germany,  F.R.).  Fa- 

kultaet  fuer  Mathematik  und  Informatik. 

G.  Schmitz,  and  J.  Edenhofer. 

Advances  in  Water  Resources  AWREDI,  Vol.  11, 

p  21-24,  March  1988.  3  fig,  6  ref. 

Descriptors:  'Groundwater  management,  'Artifi- 
cial recharge,  'Water  table  profiles,  'Free  sur- 
faces, 'Mathematical  analysis,  'Groundwater 
level,  'Groundwater  movement,  Water  table  rise, 
Water  table  fluctuations,  Recharge  basins,  Infiltra- 
tion, Aeration  zone,  Soil  treatment,  Laplace  equa- 
tion, Environmental  engineering. 

Artificial  recharge  as  a  means  of  managing  the 
water  resources  of  a  region  has  been  increasingly 
applied  during  the  last  decade.  The  groundwater 
table  rises  under  these  recharge  basins  and  poses 
engineering,  as  well  as  health,  problems.  Thus,  the 
computation  of  the  transient-mound  geometry  in 
the  vicinity  of  recharge  basins  is  a  highly-impor- 
tant step  in  the  planning  of  groundwater-replenish- 
ment  activities  and  is  also  required  when  using  the 
unsaturated  soil  zone-in  which  high  degrees  of 
physical,  biological,  and  chemical  treatment 
occur-to  improve  the  quality  of  the  infiltrating 
water.  A  basically  new  principle  to  treat  the  prob- 
lem of  the  transient  location  of  phreatic  surfaces 
under  recharge  basins  is  presented.  No  simplifying 
assumptions  or  linearization  of  phreatic-surface 
conditions  have  been  employed.  The  approach 
avoids  discretization  techniques  and  leads,  by  the 
means  of  conformal  mapping  and  the  theory  of 
complex  functions,  to  an  analytical  solution  of  the 
Laplace  Equation  for  a  nonrectangular  domain.  A 
first  application  of  the  new  formula  to  calculate  a 
corresponding  pair  of  functions  of  the  free-surface 
profile  and  recharge  shows  that  this  solution  may 
become  a  promising  tool  to  solve  engineering 
problems  in  that  field.  However,  a  considerable 
amount  of  research  work  still  seems  to  be  neces- 
sary before  all  potentialities  of  the  new  approach 
will  have  been  explored  and  exploited.  (Shidler- 
PTT) 
W  89-04242 


FINITE  ELEMENT  MODELLING  OF  RECIR- 
CULATING DENSITY-DRIVEN  SALTWATER 
INTRUSION  PROCESSES  IN  GROUNDWAT- 
ER, 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Zentralinstitut  fuer  Matematik  und  Mechanik. 
H.-J.  Diersch. 

Advances  in  Water  Resources  AWREDI,  Vol.  11, 
p  25-43,  March  1988.  13  fig,  2  tab.  23  ref. 

Descriptors:  'Groundwater,  'Computer  models, 
♦Finite  element  method,  'Saline  water  intrusion, 
•Density  currents,  Groundwater  pollution,  Solute 
transport,  Free  surfaces,  Saline-freshwater  inter- 
faces, Upconing,  Salinity  currents,  Numerical  anal- 
ysis, Comparison  studies,  Simulation  analysis, 
Computer  programs. 

In  the  field  of  groundwater-contamination  research 
there  is  an  increasing  interest  in  modeling  salt- 
water-transport processes.  An  appropriate  finite- 
element  model  (FEM)  for  solving  transient  and 
steady-state  density-driven  saltwater-intrusion 
processes  in  groundwater  with  or  without  free 
surface  is  described.  Alternative  formulations  and 
several  numerical-solution  strategies  are  discussed. 
A  comparative  study  is  given  for  a  cellular-bench- 
mark problem.  An  implicit  predictor/corrector 
method  with  automatically-adjusted  time  stepping 
involving  a  one-step  Newton  method  is  studied. 
Results    on     saltwater-wedge    displacement    and 


gravity-driven  sinking  of  salt  water  from  a  deposit 
into  the  subsurface  illustrate  the  efficacy  of  the 
model  chosen.  The  results  for  the  saltwater-wedge 
problems  are  compared  with  analytical  sharp-inter- 
face assessments.  There  were  significant  differ- 
ences between  miscible  and  immiscible  approaches, 
where  the  sharp-interface  solutions  predicted  dis- 
tinctly-faster saltwater  movement.  In  essence,  the 
finite-element  model  is  designed  as  a  software- 
system  component  for  use  in  decision-oriented 
interactive  simulation.  Further  development  will 
connect  'time-step  automation'  with  judicious 
mesh-adaptation  techniques  to  further  smooth  the 
way  for  efficient  use  of  the  FEM  by  nontechnical 
(non-FEM-expert)  users.  (Shidler-PTT) 
W89-04243 


HYDROGEOLOGY  AND  AQUIFER  SIMULA- 
TION OF  THE  BASEMENT  ROCKS  OF  THE 
KADUNA-ZAIRIA  AREA,  NORTHERN  NIGE- 
RIA, 

Ahmadu  Bello  Univ.,   Zaria  (Nigeria).   Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-04244 


NON-DIMENSIONAL  DIAGRAMS  FOR  UN- 
STEADY DRAINAGE  PROBLEMS  WITH  OR 
WITHOUT  RECHARGE, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Agriculture. 

D.  Karamouzis,  T.  Zissis,  and  G.  Terzidis. 

Agricultural  Water  Management  AWMADF,  Vol, 

13,  No.  2-4,  p  145-156,  June  1988.  9  fig,  17  ref. 

Descriptors:  'Subsurface  drainage,  'Groundwater 
movement,  'Graphical  analysis,  'Recharge,  'Soil 
water  table,  Root  zone,  Soil  Aeration,  Waterlog- 
ging, Saline  water  intrusion,  Unsteady  flow,  Finite 
difference  methods,  Finite  element  method. 

Subsurface  drainage  is  a  very  important  factor  in 
agriculture  because,  by  draining  excess  water,  it 
provides  aeration  and  prevents  water-logging  and 
salinization  of  the  plant  root  zone.  The  analytical 
solutions  for  three  common  drainage  cases  are 
presented  in  the  form  of  two  exponential  series. 
These  cases  are:  (1)  drainage  without  recharge;  (2) 
drainage  with  recharge  from  rainfall  or  irrigation; 
and  (3)  drainage  with  recharge  from  rainfall  or 
irrigation  as  well  as  from  the  semi-impervious  base. 
Exponential  series  were  calculated  by  computer 
and  are  presented  in  two  non-dimensional  dia- 
grams, for  easy  application  to  practical  problems. 
From  these  diagrams,  the  values  of  the  water  table 
at  mid-distance  between  parallel  drains  and  the 
discharge  per  unit  area  into  the  drains,  can  be 
calculated.  The  same  drainage  problems  were 
solved  numerically  by  finite  differences  (FDM) 
and  finite  elements  (FEM).  Comparison  between 
numerical  and  analytical  solutions  shows  satisfac- 
tory agreement.  (Author's  abstract) 
W89-04259 


EFFECT  OF  SHELTERBELTS  ON  GROUND- 
WATER FORMATION, 

All-Union  Research   Inst,  of  Agricultural  Forest 
Reclamation,  Volgograd  (USSR). 
A.  M.  Byalyy. 

Soviet  Soil  Science  SSSCAE,  Vol.  20,  No.  1,  p  80- 
87,  January-February  1988.  5  tab,  10  ref.  Translat- 
ed from  Pochvovedniye,  No.  9:32-39,  1987. 

Descriptors:  'Groundwater  recharge,  'Soil  water, 
'Forest  hydrology,  Snowmelt,  Chernozem  soils, 
Shelterwood  systems,  Mineralization,  Infiltration, 
Aquifers,  Water  table,  USSR. 

Studies  were  made  of  groundwater  in  shelterwood 
systems  of  Chernozems.  Anthropogenic  ground- 
water as  a  manifestation  of  the  soil  water  regime  is 
shown  to  form  in  forest  agrarian  landscapes.  Its 
formation  under  new  conditions  is  caused  mainly 
by  spring  snowmelt  and  its  internal  soil  flow.  As  a 
result,  the  former  nonpercolating  type  of  water 
regime  in  forest  agrarian  landscapes  of  Cherno- 
zems is  transformed  into  a  percolating  type.  Under 
new  conditions  the  processes  of  mineralization 
follow   the  pattern  observed   under  automorphic 
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conditions,  where  infiltration  contributes  to  a 
freshening  of  the  soil  profile.  (Author's  abstract) 
W89-04281 


EXTERNALITY  AND  EQUITY  IMPLICA- 
TIONS OF  PRIVATE  EXPLOITATION  OF 
GROUND-WATER  RESOURCES, 

Institute  of  Rural  Management,  Anand  (India). 
For  primary  bibliographic  entry  see  Field  6E. 
W89-04303 


DISTRIBUTION  AND  FORMATION  OF  HIGH- 
FLUORINE  GROUNDWATER  IN  CHINA, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  2K. 
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FEATURES  OF  NATURAL  ENVIRONMENT 
AND  OCCURRENCE  OF  GROUNDWATER  IN 
COLD  ARTESIAN  BASINS  IN  PERMAFROST 
AREAS,  CHINA. 

Heilongjiang    Forestry    Design    Research    Inst., 

Harbin  (China). 

L.  Feng-Tong. 

Environmental     Geology    and    Water    Sciences 

EGWSEI,  Vol.  12,  No.  1,  p  43-47  August  1988.  4 

fig,  3  tab,  3  ref. 

Descriptors:  *Artesian  basins,  'Groundwater  re- 
charge, *Cold  regions,  *Permafrost,  "China, 
•Huola  River  Basin,  Melting,  Temperature  effects, 
Vegetation  effects,  Peat,  Precipitation,  Infiltration, 
Permeability,  Drainage. 

The  features  of  the  natural  environment  of  the 
Huola  River  artesian  water  basin  in  Guilan  Dis- 
trict, Mohe  County,  in  the  Xin-an  Region  are 
described  and  the  interrelationship  of  various  fac- 
tors of  underground  water  under  glacial  conditions 
are  depicted.  The  Huola  River  artesian  basin  is  in 
the  permafrost  region  of  northeastern  China.  The 
permafrost  drainage  is  poor.  The  ground  is  cov- 
ered with  dense  mosses  on  which  slender  bushes 
are  growing.  Criss-cross  grass  roots  and  the  re- 
mains of  plants  that  are  not  easily  decomposed 
cause  the  formation  of  a  very  thick  layer  of  peat 
which  hampers  the  growth  of  new  trees.  The 
artesian  water  basin  is  strictly  controlled  by  perma- 
frost. The  continuous  area  of  permafrost  is  about 
60.7  of  the  basin.  The  melting  zone  is  primarily 
distributed  on  top  of  the  surrounding  low  hills, 
sunny  or  partly-sunny  hilsides,  and  in  the  fan-like 
alluvial-deluvium  part  where  there  is  surface 
water,  or  a  gravel  sandy  soil  with  a  dry  surface 
and  good  air  and  water  permeability.  The  vegeta- 
tion, ground  temperature,  and  depth  of  yearly 
change  of  the  permafrost  have  an  impact  on  the 
environment.  As  the  continuity  and  thickness  of 
permafrost  increases,  infiltration  decreases.  Re- 
charge of  groundwater  is  prevented  by  imperme- 
able permafrost.  Atmospheric  precipitation,  sur- 
face water,  lake  (swamp)  water,  and  underground 
water  in  various  melting  zones  running  through 
melting  zones  and  along  melting  fractural  passages 
infiltrates  initially  into  the  broken  underground 
parts  from  the  surrounding  fractures  and  then  into 
the  pores  and  fissures  between  the  strata.  Most  of 
the  surrounding  groundwater  recharge  area  is 
characterized  by  shallow  burial  of  groundwater, 
thin  frozen  ground,  and  no  artesian  pressure;  near 
the  center  of  the  basin,  groundwater  is  deep  and 
permafrost  is  thick  and  confining.  (Davis-PTT) 
W89-04323 


GROUNDWATER  RESOURCES  IN  THE 
NORTH  CHINA  PLAIN, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

F.  Jin. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  12,  No.  1,  p  63-67,  August  1987.  2 

fig,  2  ref. 

Descriptors:  "Groundwater  budget,  "Precipitation, 
"River  systems,  "China,  "Groundwater  manage- 
ment, "Water  demand,  "Water  supply  develop- 
ment, North  China  Plain,  Yellow  River,  Bohai 
Sea,  Aquifers,  Haihe  River,  Launhe  River,  Desali- 


nation, Saline-freshwater  interfaces,  Water  reuse, 
Industrial  water,  Water  deficit. 

Shallow  groundwater  is  a  major  object  of  exploita- 
tion in  the  North  China  Plain.  About  20  billion  cu 
m/yr  of  fresh  groundwater  and  about  20  billion  cu 
m/yr  of  surface  water  are  available.  There  are 
three  river  systems  in  the  plain:  the  Haihe,  Launhe, 
and  the  Yellow  River.  There  are  also  some  dry 
rivers  which  drain  nearby  waterlogged  areas  in 
rainy  seasons;  such  rivers  are  the  Douhai,  Majia, 
and  Heilonggang.  In  the  piedmont  area  to  the  west 
and  the  north  of  the  plain,  the  aquifers  are  better 
recharged,  more  permeable,  have  good  water  qual- 
ity, and  the  water  table  is  deep.  In  the  middle  part 
of  the  plain,  the  shallow  fresh  water  aquifers  are, 
primarily,  fine  sand,  and  secondarily,  fine  medium 
sand  and  silt.  Deeper  freshwater  aquifers  are  dis- 
tributed evenly  throughout  the  region  and  consist 
primarily  of  medium-fine  and  fine  sands.  In  coastal 
areas  in  the  North  China  Plain  there  are  saltwater- 
freshwater  relationships.  According  to  statistics, 
industrial  and  agricultural  water  demand  has  al- 
ready reached  40  billion  cu  m/yr,  and  consequent- 
ly, an  intense  water  supply  problem  exists  in  the 
North  China  Plain.  To  solve  this  problem,  many 
hydrologists  suggest  diverting  water  from  the 
south  to  the  north;  from  the  Yangtze  River  and 
Yellow  River  to  the  North  China  Plain.  More 
realistic  ways  to  solve  the  situation  include:  elimi- 
nation of  water  waste;  strengthening  the  control  of 
water  resources,  especially  groundwater;  making  a 
rational  plan  for  industrial  and  agricultural  devel- 
opment according  to  water  resource  availability; 
enhancing  the  regulation  and  management  of  sur- 
face water;  and  researching  ways  to  increase  the 
amount  of  utilizable  water,  such  as  reutilization  of 
industrial  wastewater,  desalinization  of  groundwat- 
er, and  sea  water  utilization.  (Davis-PTT) 
W89-04324 


SINKHOLE  MANAGEMENT  AND  FLOODING 
IN  JAMAICA, 

World  Meteorological  Organization,  Kingston  (Ja- 
maica). 

For  primary  bibliographic  entry  see  Field  4A. 
W89-04325 


PESTICIDE      TRANSPORT      IN      SHALLOW 
GROUNDWATER, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-04382 
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MODELING        SEASONALLY         FREEZING 
GROUND  CONDITIONS, 

Bristol  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  2C. 

W89-03383 


HIGH-RESOLUTION  SAMPLER  OF  SURFACE 
PEAT, 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03392 


DISTRIBUTION  COEFFICIENTS  OF  RADION- 
UCLIDES BETWEEN  SOILS  AND  GROUND- 
WATERS AND  THEIR  DEPENDENCE  ON 
VARIOUS  TEST  PARAMETERS, 

British  Nuclear  Fuels  Ltd.,  Sellafield  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03402 


ANNUAL  CYCLES  OF  PHYSICAL  AND  BIO- 
LOGICAL PROPERTIES  IN  AN  UNCULTIVAT- 
ED AND  AN  IRRIGATED  SOIL  IN  THE  SAN 
JOAQUIN  VALLEY  OF  CALIFORNIA, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

R.  G.  Amundson,  and  V.  S.  Smith. 

Agriculture,   Ecosystems  and   Environment,  Vol. 
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20,  No.  3,  p  195-208,  June  1988.  7  fig,  33  ref. 
HATCH  project  CA-B*-PSB-4436-H. 

Descriptors:  "Irrigation  effects,  "Soil  water,  "Soil 
temperature,  "Carbon  dioxide,  "Irrigation  effects, 
"California,  "Seasonal  variation,  San  Joaquin 
Valley,  Soil  physical  properties,  Organic  carbon, 
Respiration,  Soil  organic  matter,  Cycling  nutrients. 

The  temperature,  moisture  and  carbon-dioxide 
content  in  the  western  San  Joaquin  Valley  were 
monitored  for  more  than  1  year  in  order  to  deter- 
mine the  degree  to  which  irrigated  agriculture 
affected  the  annual  variations  of  these  important 
ecological  properties.  The  uncultivated  soil  under- 
went strong  seasonal  changes  in  moisture  and 
carbon  dioxide,  the  highest  values  being  obtained 
in  the  late  winter  and  early  spring  and  the  lowest 
occurring  in  the  late  summer  and  early  autumn.  In 
contrast,  as  adequate  moisture  for  biological  activi- 
ty was  available  year  round  in  the  irrigated  soil, 
the  carbon-dioxide  levels  varied  in  response  to 
variations  in  temperature.  The  organic-carbon  con- 
tent of  the  irrigated  soil  was  half  that  of  the 
uncultivated  soil  (1.8  versus  3.6  kg/square  m),  pre- 
sumably owing  to  an  enhanced  level  of  organic- 
matter  decomposition  in  the  irrigated  soil.  Calcu- 
lated annual  rates  of  soil  respiration  for  the  two 
soils  were  nearly  identical  (0.25  g/square  m/h). 
Based  on  estimates  of  annual  biomass  production  in 
the  uncultivated  soil,  it  was  estimated  that  the 
mean  residence  time  of  soil  organic  matter  was 
approximately  61  years.  Although  this  estimate 
indicates  a  relatively  rapid  turnover  of  C,  it  is 
consistent  with  previous  work  indicating  rapid  nu- 
trient cycling  in  annual  grasslands.  (Author's  ab- 
stract) 
W89-03411 


PATTERNS  OF  WATER  WITHDRAWAL  BE- 
NEATH AN  IRRIGATED  PEACH  ORCHARD 
ON  A  RED-BROWN  EARTH, 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 
Tatura  (Australia).  Inst,  for  Irrigation  and  Salinty. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-03422 


SIMULATION  OF  THE  SOIL-WATER  DY- 
NAMICS AND  CORN  YIELDS  UNDER  DEFI- 
CIT IRRIGATION, 

Katholieke    Univ.    Leuven    (Belgium).    Soil    and 

Water  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-03423 


GROWTH  AND  YIELD  OF  SOYBEANS 
UNDER  WET  SOIL  CULTURE  AND  CONVEN- 
TIONAL FURROW  IRRIGATION  IN  SOUTH- 
EASTERN AUSTRALIA, 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 
Tatura  (Australia).  Inst,  for  Irrigation  and  Salinty. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-03424 


COTTON  GROWTH  AND  PRODUCTION 
UNDER  DRIP-IRRIGATION  RESTRICTED 
SOIL  WETTING, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-03425 


MOVEMENT  AND  SPECIATION  OF  HEAVY 
METALS  IN  A  SOIL  AMENDED  WITH 
SEWAGE  SLUDGE  CONTAINING  LARGE 
AMOUNT  OF  CD  AND  NI  (MIGRATION  ET 
SPECIATION  DES  METAUX  LOURDS  DANS 
UN  SOL  SOUMIS  A  DES  EPANDAGES  DE 
BOUES  DE  STATION  D'EPURATION  A  TRES 
FORTE  CHARGE  EN  CD  ET  NI), 
Laboratoire  Central  des  Ponts  et  Chaussees,  Bou- 
guenais  (France). 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03431 
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MASS  EXCHANGE  BETWEEN  MOBILE 
FRESHWATER  AND  IMMOBILE  SALINE 
WATER  IN  THE  UNSATURATED  ZONE, 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

H.  Gvirtzman,  N.  Paldor,  M.  Magaritz,  and  Y. 

Bachmat. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1638-1644,  October  1988.  7  fig,  1  tab,  24 

ref. 

Descriptors:  *Aeration  zone,  'Saline-freshwater 
interfaces,  *Mass  transfer,  'Radioisotopes,  'Saline 
water,  Mathematical  models,  Loess,  Sediments, 
Tritium,  Groundwater  movement,  Stagnant  water. 

A  profile  of  tritium  concentrations  measured  in  the 
unsaturated  zone  in  loessial  sediments  in  a  semiarid 
area  is  interpreted  in  terms  of  mobile  and  immobile 
water  domains,  according  to  a  nonequilibrium 
transport  model.  The  mobile  domain  is  represented 
by  percolating  freshwater  from  both  rain  and  irri- 
gation, and  the  immobile  one  is  represented  by 
isolated  fossil  saline  water  pockets.  The  two  do- 
mains are  connected  by  partially  saturated  narrow 
passages  within  dispersed  clay  minerals.  The  trans- 
port of  the  mobile  water  is  described  by  convec- 
tive-dispersive  flow  and  by  mass  exchange  be- 
tween the  two  water  domains.  The  relevant  equa- 
tions with  the  given  initial  and  boundary  condi- 
tions are  solved  numerically,  and  the  simulated 
profile  is  adjusted  to  fit  the  measured  one.  In  this 
study  examination  of  the  mass  exchange  law  be- 
tween the  two  domains  is  concentrated  on.  It  was 
assumed  that  matrix  characteristics  vary  in  time 
due  to  the  dispersion  of  clays  at  the  interface 
between  fresh  and  saline  waters.  Accordingly,  a 
time-dependent  mass  exchange  was  adopted, 
which  made  it  possible  to  obtain  an  adequate  re- 
construction of  the  measured  tritium  profile.  By 
using  a  least  squares  optimization  procedure  it  was 
found  that  the  best  fit  between  the  simulated  and 
measured  profiles  is  attained  when  the  fraction  of 
mobile  water  is  30%,  and  the  rate  of  mass  ex- 
change decreases  from  0.60  to  0.01/year  in  26 
years.  The  proposed  model  implies  that  it  is  the 
immobile  water  domain  which  contains  the 
memory  of  the  'high  tritium  period'  (thermonucle- 
ar tests  period)  of  the  1960s.  (Author's  abstract) 
W89-03802 


COMPARISON  OF  ACTIVE  MICROWAVE 
SOIL  WATER  CONTENT  WITH  INFRARED 
SURFACE  TEMPERATURES  AND  SURFACE 
MOISTURE  AVAILABILITY, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Meteorology. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03818 


EVALUATION  OF  A  DRAINAGE  COEFFI- 
CIENT FOR  BROOKSTON  CLAY  SOIL, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
R.  W.  Irwin,  G.  J.  Bryant,  M.  R.  Toombs,  and  J. 
A.  Stone. 

American  Society  of  Agricultural  Engineers, 
Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1343- 
1346,  September-October  1987.  4  fig,  1  tab,  11  ref. 

Descriptors:  'Clay  loam,  'Drainage  coefficient, 
•Tile  drainage,  Soil  types,  Seasonal  variations. 

Over  1,900  tile  drainage  discharge  events  were 
analyzed  to  evaluate  the  drainage  coefficient  of  a 
Brookston  clay  loam  soil.  Only  71%  of  the  dis- 
charge events  had  a  duration  of  24  h  or  greater.  Of 
these  71%,  32%  occurred  in  March,  April  and 
May,  12%  occurred  from  June  through  October, 
and  56%  occurred  from  November  through  Feb- 
ruary. Average  24-h  discharge  depths  varied 
during  the  year  but  were  highest  in  August  to 
September  due  to  rainfall  occurring  on  cracked 
soil  A  drainage  coefficient  can  be  associated  with 
each  season.  The  probability  of  an  annual  drainage 
coefficient  of  11.5  mm/day  is  50%.  If  a  longer 
period  of  time  is  chosen  for  a  drainage  event,  the 
required  flow  capacity  of  the  collector  drain  is 
reduced  and  the  cost  may  be  decreased.  (Author's 
abstract) 
W89-03827 


SOLUTE     TRANSPORT     UNDER     NO-TILL 
FIELD  CORN, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03828 


ECONOMIC  OPTIMIZATION  OF  FURROW 
IRRIGATION  WITH  UNIFORM  AND  NONUN- 
IFORM SOIL, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-03836 


AUTOMATED  IN  SITU  MEASUREMENT  OF 
UNSATURATED  SOIL  WATER  FLUX, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

J.  J.  M.  Van  Grinsven,  H.  W.  G.  Booltink,  C. 

Dirksen,  N.  Van  Breemen,  and  N.  Bongers. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  5,  p  1215-1218,  September-October 

1988.  4  fig,  1  tab,  16  ref. 

Descriptors:  'Aeration,  'Measuring  instruments, 
♦Automation,  'Unsaturated  flow,  'Soil  water, 
Fluxmeters,  Soil  analysis,  Sand,  Hydrologic 
models,  Mathematical  models,  Computers,  Hydro- 
logic  budget,  In  situ  tests. 

A  device  is  presented  which,  based  on  new  oper- 
ation principles,  intercepts  unsaturated  soil  water 
fluxes  within  an  error  of  10%  and  can  yield  sam- 
ples for  subsequent  chemical  analysis  and  calcula- 
tion of  convective  solute  fluxes.  Operation  is  con- 
trolled by  a  microprocessor  which  automatically 
adjusts  the  vacuum  imposed  on  a  porous  filter 
cloth  such  that  identical  matrix  potentials  are  main- 
tained just  above  the  cloth  and  at  the  same  depth  in 
the  neighboring  soil.  Contact  resistances  and  inter- 
nal resistance  of  the  device  are  implicitly  corrected 
by  adjustment  of  suction.  Laboratory  and  field 
tests  in  a  loamy  sand  under  steady  and  transient 
flow  conditions  showed  that  cumulative  water 
fluxes  could  be  measured  within  10%  of  those 
calculated  from  storage  changes,  and  from  numeri- 
cal and  analytical  flow  models.  (Author's  abstract) 
W89-03897 


COMPARISON  OF  A  LABORATORY  PROCE- 
DURE AND  A  TEXTURAL  MODEL  FOR  PRE- 
DICTING IN  SITU  SOIL  WATER  RETENTION, 

North  Dakota  State  Water  Commission,  Bismarck. 
Hydrology  Div. 

W.  M.  Schuh,  R.  L.  Cline,  and  M.  D.  Sweeney. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  5,  p  1218-1227,  September-October 
1988.  8  fig,  2  tab,  31  ref. 

Descriptors:  'Mathematical  models,  'Soil  water, 
'Soil  moisture  retention,  'Model  testing,  Compari- 
son studies,  In  situ  tests,  Density,  Silt,  Particle  size, 
Tensiometers,  Loam,  Sand,  Soil  texture,  Interstitial 
water,  Soil  pressure,  Soil  water  potential,  Soil  hori- 
zons. 

A  physico-empirical  model  for  predicting  the  soil 
moisture  characteristic  curve  using  particle  size 
and  bulk  density  data  was  compared  with  a  com- 
monly used  laboratory  method  using  undisturbed 
core  samples  and  a  pressure  plate  extractor,  for 
precision  in  estimating  in  situ  water  retention  meas- 
ured with  paired  neutron  probe  and  tensiometer 
installations.  An  empirical  factor  for  the  model  was 
found  to  average  close  to  the  value  (alpha  =  1.38) 
proposed  by  its  authors.  Values  for  this  experiment 
were  different  between  texture  classes.  Loam  and 
silt  loam  values  were  constant,  while  values  for 
soils  of  sand,  loamy  sand,  and  sandy  loam  texture 
were  nonconstant.  The  empirical  factor  was  cali- 
brated for  (1)  loam  and  coarse  loam;  (2)  silt  loam; 
and  (3)  sand,  loamy  sand,  and  sandy  loam  texture 
groups.  The  sandy  soil  values  required  linear  cali- 
bration as  a  function  of  soil  water  potential.  Results 
for  the  calibrated  model  compared  well,  overall, 
with  laboratory  determinations  on  soils  ranging  in 
texture  from  sand  to  loam  and  silt  loam.  Laborato- 
ry estimates  were  slightly  better  for  A  and  B 
horizon    materials,    while    model    estimates    were 


better  for  C  horizons.  Error  for  estimation  of  field 
volumetric  water  content  using  model  and  lab 
methods  was  approximately  twice  the  error  for 
estimation  of  potentially  water  filled  porosity  using 
a  second  field  neutron-tensiometer  installation 
within  one  meter  of  the  first  field  apparatus.  (Au- 
thor's abstract) 
W89-03898 


GENERALIZED  SOLUTION  TO  INFILTRA- 
TION FROM  A  SURFACE  POINT  SOURCE, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  W.  Healy,  and  A.  W.  Warrick. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  5,  p  1245-1251,  September-October 
1988.  4  fig,  3  tab,  21  ref. 

Descriptors:  'Infiltration,  'Groundwater  move- 
ment, 'Numerical  analysis,  Mathematical  models, 
Finite  difference  methods,  Trickle  irrigation,  Per- 
meability coefficient,  Soil  water,  Wetting,  Irriga- 
tion design,  Surface  irrigation. 

A  method  is  presented  for  the  estimation  of  the 
time-variant  extent  of  the  wetting  front  and  wetted 
volume  that  develop  in  soil  in  response  to  infiltra- 
tion from  a  surface  point  source.  The  method  is 
based  on  a  numerical  finite-differences  solution  of  a 
dimensionless  form  of  Richard's  equation  for  axial- 
ly  symmetric  flow.  The  generalized  solutions  are 
obtained  from  empirical  equations,  the  coefficients 
for  which  are  contained  in  a  single  table  for  a 
variety  of  soils  and  source  strengths.  Results  for 
specific  locations  are  obtained  by  application  of 
scaling  factors  to  the  generalized  results  and  possi- 
bly some  interpolation.  The  method  should  be  of 
particular  value  in  the  design  of  trickle  irrigation 
systems  by  allowing  simple  estimation  of  rates  and 
lengths  of  water  application,  as  well  as  spacing 
between  water  emitters.  (Author's  abstract) 
W89-03899 


MODELING  THE  TRANSPORT  OF  INORGAN- 
IC IONS  THROUGH  UNDISTURBED  SOIL 
COLUMNS  FROM  TWO  CONTRASTING  WA- 
TERSHEDS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

P.  M.  Jardine,  G.  V.  Wilson,  and  R.  J.  Luxmoore. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  5,  p  1252-1259,  September-October 
1988.  8  fig,  3  tab,  36  ref. 

Descriptors:  'Ion  transport,  'Soil  water,  'Adsorp- 
tion, 'Saturated  flow,  'Model  studies,  'Solute 
transport,  Infiltration,  Tracers,  Soil  columns, 
Anions,  Cations,  Convection,  Ion  exchange,  Ni- 
trates, Ammonia,  Magnesium,  Bromine. 

The  transport  of  several  inorganic  cations  and 
anions  (Mg2  +  ,  NH4-,  Br-,  N03-),  via  saturated 
flow,  through  large  undisturbed  soil  columns  was 
investigated.  The  mobility  of  nonreactive  tracers 
was  described  well  with  the  convection-dispersion 
(CD)  equation  using  flux-averaged  solute  detection 
in  the  effluent.  Reactive  tracers  were  also  modeled 
well  using  various  linear  and  nonlinear,  equilibrium 
and  nonequilibrium,  transport  codes  based  on  the 
CD  equation.  Appropriate  independent  estimates 
of  model  predicted  chemical  retardation  were  pos- 
sible only  through  experimental  development  of 
dynamic  isotherms  using  a  steady  flow  method  on 
small  undisturbed  soil  columns.  The  latter  condi- 
tion can  accurately  predict  solute  retardation  on 
large  soil  columns,  since  tracer  movement  is  large- 
ly controlled  by  the  physical  aspects  of  the  soil 
(e.g.,  preferential  flow  zones).  Adsorption  isoth- 
erms generated  on  disturbed  soils,  using  a  batch 
equilibration  method,  overestimated  the  amount  of 
solute  retardation  from  displacement  experiments 
on  the  large  undisturbed  soil  columns.  The  use  of 
batch  adsorption  measurements  in  curve-fitting 
transport  models  to  describe  data  from  saturated 
column  displacement  experiments  on  undisturbed 
soils,  may  result  in  erroneous  transport  parameter 
estimates.  (Author's  abstract) 
W89-03900 
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COKRIGING  POINT  DATA  ON  MOISTURE 
DEFICIT, 

Department  of  Soil  Statistics,  Agricultural  Univer- 
sity, Box  37,  6700  AA  Wageningen,  The  Nether- 
lands. 

A.  Stein,  W.  Van  Dooremolen,  J.  Bouma,  and  A. 
K.  Bregt. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  5,  p  1418-1423,  September-October 
1988.  5  fig,  6  tab,  15  ref. 

Descriptors:  *Soil  moisture  deficiency,  *Soil  mois- 
ture retention,  'Water  table  fluctuations,  'Predic- 
tion, *Data  interpretation,  'Kriging,  'Statistical 
methods,  *San  Joaquin  Valley,  'Water  pollution 
sources,  'Soil  chemistry,  Simulation  analysis,  The 
Netherlands,  Soil  water,  Permeability  coefficient, 
Hydrological  data  collections,  Soil  surveys. 

Existing  computer  calculations  by  simulation  of 
the  moisture  deficit  (MD)  were  used  for  500  point 
observations  in  an  area  of  404  ha  with  sandy  soils 
in  the  Netherlands.  The  statistical  prediction  tech- 
niques kriging  and  cokriging  were  used  to  predict 
MD-values  in  100  points  selected  at  random  from 
the  500  available  points.  The  MD-data  at  the  re- 
maining 400  points  were  used  for  the  predictions. 
The  mean  variance  of  prediction  error  (MVPE) 
and  the  mean  squared  error  of  prediction  (MSEP) 
decreased  only  slightly  when  kriging  is  compared 
with  cokriging  using  the  mean  highest  water-table 
level  as  a  covariable.  The  number  of  MD-values 
used  in  cokriging  could,  however,  be  reduced  from 
400  to  160  with  only  a  small  loss  of  accuracy  in 
using  400  observations  on  the  mean  highest  water- 
table  (MHW)  as  a  covariable.  As  the  MD-variables 
being  considered  are  four  times  as  expensive  to 
determine  as  the  covariable,  which  is  routinely 
estimated  during  soil  survey,  this  also  represents  a 
considerable  reduction  of  costs.  Cokriging  can  thus 
be  a  useful  technique  to  more  effectively  utilize 
available  soil  survey  information.  (Author's  ab- 
stract) 
W89-03902 


DROP  IMPACT  ENERGY:  SOIL  EXCHANGE- 
ABLE SODIUM  PERCENTAGE  INTERAC- 
TIONS IN  SEAL  FORMATION, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03904 


POLYMER  AND  WATER  QUALITY  EFFECTS 
ON  FLOCCULATION  OF  MONTMORILLON- 
ITE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-03905 


GAS  DIFFUSION,  FLUID  FLOW  AND  DE- 
RIVED PORE  CONTINUITY  INDICES  IN  RE- 
LATION TO  VEHICLE  TRAFFIC  AND  TILL- 
AGE, 

Scottish  Inst,  of  Agricultural  Engineering,  Peni- 
cuik. 

B.  C.  Ball,  M.  F.  O'Sullivan,  and  R.  Hunter. 
Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  3,  p 
327-339,  September  1988.  3  fig,  8  tab,  29  ref. 

Descriptors:  'Soil  porosity,  'Cultivation,  'Perme- 
ability, 'Soil  gases,  'Soil  water,  'Soil  compaction, 
Diffusion  coefficient,  Mathematical  studies,  Soil 
water  potential,  Soil  texture,  Permeability  coeffi- 
cient, Regression  analysis. 

Relative  gas  diffusivity,  air  permeability  and  hy- 
draulic conductivity  were  measured  in  undisturbed 
soil  cores  from  tillage  and  traffic  experiments. 
Continuity  indices  were  taken  as  the  quotient  of 
relative  diffusivity  and  air-filled  porosity).  These 
were  applied  to  individual  measurements  or  to 
treatment  means.  More  general  continuity  indices 
were  derived  from  the  changes  in  flow  or  diffusion 
with  porosity,  where  the  variations  in  porosity 
were  due  to  both  field  variability  and  applied 
changes  of  water  potential.  These  indices  were  the 
exponent  in  the  relationship  between  relative  diffu- 
sivity and  air-filled  porosity  and  the.  slope  of  log- 


log  plots  of  air  permeability  and  air-filled  porosity 
or  hydraulic  conductivity  and  degree  of  saturation. 
Some  physical  significance  was  attached  to  the 
exponents  by  comparison  with  models  of  soil  po- 
rosity. Positive  intercepts  of  the  relative  diffusivity 
or  air  permeability  plots  on  the  air-filled  porosity 
axes  were  taken  as  porosities  blocked  to  gas  move- 
ment. Continuity  indices  and  flow  measurements 
showed  differences  between  tillage  and  traffic 
treatments  which  did  not  necessarily  reflect  differ- 
ences in  bulk  density.  Intrinsic  permeability  was 
better  estimated  from  air  permeability  than  from 
unsaturated  hydraulic  conductivity.  (Author's  ab- 
stract) 
W89-03915 


HYDRAULIC  CONDUCTIVITY  PROFILES  OF 
TWO  CLAY  SOILS, 

Rothamsted     Experimental     Station,     Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
E.  G.  Youngs,  and  M.  J.  Goss. 
Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  3,  p 
341-345,  September  1988.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Permeability  coefficient,  'Piezo- 
meters, Soil  profiles,  'Infiltration,  'Hydraulic  con- 
ductivity, 'Soil  saturation,  'Clays,  Soil  texture, 
Hydraulic  permeability,  Soil  compaction,  Soil 
types. 

The  profiles  of  hydraulic  conductivity  for  an  Eve- 
sham Series  and  a  Denchworth  Series  soil  were 
measured  for  saturated  conditions  in  the  field  when 
the  water-table  was  near  to  the  soil  surface,  making 
use  of  existing  piezometers  installed  horizontally 
from  inspection  pits.  The  hydraulic  conductivity 
profiles  of  both  soils  were  found  to  be  practically 
the  same,  decreasing  from  about  100  mm/day  at  a 
depth  of  0.5  m  to  about  0.01  mm/day  at  1.5  m.  At 
any  depth  the  variation  in  the  measured  hydraulic 
conductivity  obtained  from  different  piezometer 
installations  in  both  soils  was  as  great  as  that 
between  the  two  soils.  Hydraulic  conductivity 
values  of  the  Evesham  soil  obtained  using  piezo- 
meters agreed  with  other  published  results  ob- 
tained with  the  auger-hole  method  on  the  same 
site.  Also  the  hydraulic  conductivity  profile  to  1  m 
depth  obtained  for  this  soil  was  the  same  as  that 
found  for  a  monolith,  0.8  m  in  diameter,  taken 
from  an  Evesham  soil  some  100  km  away.  The 
results  give  encouragement  to  the  possibility  of 
inferring  hydraulic  conductivity  values  from  soil 
morphological  descriptions.  (Author's  abstract) 
W89-03916 


NEW  CONTINUOUS-SAMPLING  WIRELINE 
SYSTEM  FOR  ACQUISITION  OF  UNCONTA- 
MINATED,  MINIMALLY  DISTURBED  SOIL 
SAMPLES, 

For  primary  bibliographic  entry  see  Field  7B. 
W89-03920 


VISCOSITY  AND  DIELECTRIC  CONSTANT 
CONTROLS  ON  THE  HYDRAULIC  CONDUC- 
TIVITY OF  CLAYEY  SOILS  PERMEATED 
WITH  WATER-SOLUBLE  ORGANICS, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

F.  Fernandez,  and  R.  M.  Quigley. 

Canadian   Geotechnical   Journal   CGJOAH,   Vol. 

25,  No.  3,  p  582-289,  August  1988.  12  fig,  1  tab,  11 

ref. 

Descriptors:  'Dissolved  solids,  'Soil  waters, 
•Landfills,  'Linings,  'Path  of  pollutants,  'Hydrau- 
lic conductivity,  'Clays,  'Leachates,  Hydrocar- 
bons, Alcohols,  Permeability,  Stress  analysis,  Elec- 
trical properties,  Viscosity. 

Water-soluble  organic  liquids  may  dramatically  in- 
crease the  hydraulic  conductivity,  k,  of  water- 
saturated  clayey  soils,  thus  destroying  their  effec- 
tiveness as  barriers  for  contaminants.  Double-layer 
contraction  at  constant  void  ratio  with  resultant 
increases  in  the  pore  space  available  for  flow  has 
been  identified  as  a  primary  mechanism  for  such 
increases  in  k.  This  paper  shows  that  the  increased 
viscosity  of  solutions  of  some  organics  in  water 
results  in  significant  decreases  in  k.  Pure  alcohols 
and  other  water  solubles  when  permeated  through 
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water-compacted  clay  samples  produce  an  initial 
decrease  in  k,  followed  by  a  gradual  increase  to 
equilibrium  values.  The  'hydrocarbon'  front  raises 
the  viscosity  of  the  pore  fluid  and  causes  an  initial 
drop  in  k.  Tests  using  aqueous  solutions  of  ethanol 
and  dioxane  show  decreases  in  k  at  concentration 
up  to  approximately  70  percent.  Only  at  high  con- 
centrations does  the  dielectric  constant,  double- 
layer  effect  overcome  the  viscosity  effect  and 
produce  net  increases  in  k.  Effective  stresses  of  160 
kPa  during  permeation  with  ethanol  and  dioxane 
prevent  the  increases  in  k.  Physicochemically  in- 
duced consolidation  and  increased  k  (sub  0)  shear- 
ing effects  that  close  shrinkage  cracks  are  opera- 
tive. (Author's  abstract) 
W89-03972 


USE  OF  COMPUTER-ASSISTED  MAPPING 
TECHNIQUES  TO  DELINEATE  POTENTIAL 
AREAS  OF  SALINITY  DEVELOPMENT  IN 
SOILS:  II.  FIELD  VERIFICATION  OF  THE 
THRESHOLD  MODEL  APPROACH, 
Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-03985 


MULTIVARIATE  STATISTICAL  ANALYSIS  OF 
POTASSIUM  AND  CHLORIDE  REDISTRIBU- 
TION FROM  A  LINE-SOURCE  SPRINKLER 
EXPERIMENT, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 

and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-04011 


QUASI-ANALYTICAL  SOLUTIONS  OF  THE 
SOIL  WATER  FLOW  EQUATION  FOR  PROB- 
LEMS OF  EVAPORATION, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

M.  D.  Novak. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  4,  p  916-924,  July/August  1988.  4  fig, 

5  tab,  22  ref. 

Descriptors:  'Numerical  analysis,  'Soil  water, 
'Flow,  'Evaporation,  Hydraulics,  Mathematical 
equations,  Soil  science,  Boundary  conditions, 
Mathematical  studies,  Soil  columns. 

Quasi-analytical  solutions  of  the  one-dimensional 
soil  water  flow  equation  applied  to  problems  of 
evaporation  are  derived  and  compared  with  exact 
numerical  solutions  available  in  the  literature.  Con- 
stant-concentration and  constant-flux  surface 
boundary  conditions  and  semi-infinite  and  finite 
soil  columns  are  considered.  For  the  semi-infinite 
soils,  the  quasi-analytical  technique  of  Philip  and 
Knight  (1974)  is  very  successful  in  predicting  the 
water  content  profiles  for  the  constant-concentra- 
tion condition,  and  only  moderately  so  for  the 
constant-flux  condition.  Their  iterative  procedure 
for  the  flux-concentration  function  converges  rap- 
idly in  the  constant-concentration  case,  but  an 
analogous  procedure  diverges  in  the  constant-flux 
case.  For  finite  soils,  the  simple  assumption  that  the 
rate  of  drying  of  the  column  is  independent  of 
depth  in  the  flow  equation  leads  to  accurate  pre- 
dictions of  the  water  content  profiles  for  the  con- 
stant-concentration case,  and  for  the  constant-flux 
case  if  the  potential  evaporation  is  low,  the  soil  is 
shallow,  and/or  the  initial  hydraulic  diffusivity  is 
high.  For  conditions  other  than  these,  roughly 
accounting  for  the  higher  rate  of  drying  that 
occurs  near  the  surface  in  this  case  greatly  im- 
proves the  agreement.  (Author's  abstract) 
W89-04012 


CONSOLIDATION  OF  AN  UNSATURATED  IL- 
LITIC  CLAY  SOIL, 

National  Soil  Erosion  Lab.,  West  Lafayette,  IN. 
For  primary  bibliographic  entry  see  Field  8D. 
W89-04013 
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TEMPORAL  PERSISTENCE  OF  SPATIAL  PAT- 
TERNS OF  SOIL  WATER  CONTENT  IN  THE 
TILLED  LAYER  UNDER  A  CORN  CROP, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

I.  J.  van  Wesenbeeck,  R.  G.  Kachanoski,  and  D.  E. 

Rolston. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  4,  p  934-941,  July/August  1988.  7  fig, 

1  tab,  18  ref. 

Descriptors:  *Soil  water,  'Corn,  'Cultivation, 
•Soil-water-planttionships,  Drying,  Distribution, 
Recharge,  Evapotranspiration,  Spatialribution, 
Temporal  distribution,  Dynamics,  Soil  science, 
Mathematicalysis,  Rainfall,  Hydraulics. 

The  temporal  persistence  of  the  spatial  pattern  of 
soil  water  storage  (0-0.2  m)  under  a  corn  (Zea 
mays)  canopy  during  drying  and  recharge  periods 
was  examined  using  spatial  coherency  analysis  and 
transfer  function  theory.  The  corn  crop  caused 
both  drying  and  recharge  to  occur  at  very  specific 
scales,  equal  to  the  crop  row  spacing.  The  calculat- 
ed transfer  function,  or  time  varying  spectrum 
showed  the  scale  at  which  the  change  in  the  spatial 
pattern  was  occurring  and  quantified  the  increase 
or  decrease  in  variance  at  that  scale.  The  spatial 
pattern  of  the  drying  coefficients,  a  measure  of  the 
relative  drying  rate,  also  varied  systematically  with 
significantly  higher  drying  rates  in  the  row  area 
developing  as  the  growing  season  progressed.  The 
increase  in  relative  drying  rate  in  the  row  area 
caused  the  spatial  pattern  of  drying  to  change  at  a 
scale  equal  to  the  crop  row  spacing.  The  calculat- 
ed transfer  function  of  the  drying  coefficients  over 
the  growing  season  indicated  a  steady  increase  in 
variance  at  that  same  scale,  while  the  variance  at 
other  scales  did  not  change  significantly.  An  equa- 
tion is  debeloped  relating  the  transfer  function  of 
soil  water  content  in  space  to  the  spectrum  of  the 
process  causing  the  change  in  the  spatial  domain. 
(Author's  abstract) 
W89-04014 


INHIBITION  OF  HYDROXY  APATITE  PRE- 
CIPITATION IN  THE  PRESENCE  OF  FULVIC, 
HUMIC,  AND  TANNIC  ACIDS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 

Soil  Science. 

W.  P.  Inskeep,  and  J.  C.  Silvertooth. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  4,  p  941-946,  July/August  1988.  5  fig, 

2  tab,  32  ref.  Okla.  Agric.  Exp.  Stn.  Project  H- 

1963;  Mont.  Agric.  Exp.  Stn.  Project  322. 

Descriptors:  "Soil  chemistry,  'Organic  acids, 
•Chemical  precipitation,  'Phosphorus  compounds, 
'Chemical  properties,  Kinetics,  Adsorption, 
Chemical  reactions,  Carbon,  Organic  carbon, 
Phosphorus,  Fulvic  acids,  Humic  acids,  Phos- 
phates, Sludge,  Manure,  Farm  wastes. 

The  kinetics  of  precipitation  of  hydroxyapatite 
(HAP)  may  be  important  in  explaining  the  oversa- 
turation  of  many  natural  waters  with  respect  to 
pure  HAP.  Consequently,  the  objectives  of  this 
study  were  to  determine  the  rate  of  HAP  precipita- 
tion in  the  absence  and  presence  of  organic  acids 
commonly  found  in  soil  solutions,  which  might  act 
as  potential  inhibitors  of  solid  phase  precipitation. 
The  forward  rate  of  HAP  precipitation  (R)  be- 
tween pH  7.4  to  8.4  was  found  to  decrease  in  the 
presence  of  fulvic,  humic,  or  tannic  acid.  The 
mechanism  of  precipitation  inhibition  in  the  pres- 
ence of  these  acids  appears  to  be  adsorption  of  the 
organic  ligand  on  the  HAP  seed  crystals,  thereby 
blocking  sites  for  crystal  growth.  Smaller  molecu- 
lar weight  organic  acids  such  as  citric,  gallic,  syrin- 
gic,  adipic,  and  azealic  acid  were  not  as  effective  at 
inhibiting  HAP  precipitation  per  unit  total  soluble 
organic  carbon  present,  which  may  indicate  the 
importance  of  larger  molecular  weight  acids  on 
actual  physical  coverage  at  the  HAP  surface.  The 
inhibition  of  HAP  precipitation  in  the  presence  of 
humic,  fulvic,  and  tannic  acids  may  explain  why 
many  soil  solutions  are  supersaturated  with  respect 
to  pure  HAP,  and  why  increases  in  P  concentra- 
tions are  observed  in  many  agricultural  studies  in 
the  presence  of  sludge  or  manure.  (Author's  ab- 
stract) 
W89-04015 


FLUORESCENCE         SPECTROSCOPY         OF 
HUMIC  SUBSTANCES, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-04017 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
SOIL  SOLUTION  COMPOSITION  AND  OR- 
CHARDGRASS  SEEDLING  VIABILITY, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Plant  and 

Soil  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04018 


SUBSOIL  SATURATED  HYDRAULIC  CON- 
DUCTIVITY IN  RELATION  TO  SOIL  PROP- 
ERTIES IN  THE  NORTH  CAROLINA  COAST- 
AL PLAIN, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

R.  J.  Southard,  and  S.  W.  Buol. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  4,  p  1091-  1094,  July/ August  1988.  1 

fig,  2  tab,  16  ref. 

Descriptors:  'Soil  water,  'Subsoil,  'Soil  satura- 
tion, 'Hydraulicuctivity,  'Soil  properties,  'North 
Carolina,  'Coastal  plains,  Hydrology,science,  Soil 
cores,  Soil  structure,  Regression  analysis,  Soil 
types,  Pore,  Flow,  Saturated  flow,  Clays. 

Laboratory  measurements  of  saturated  hydraulic 
conductivity  (Ksat)  of  soil  cores  from  nine  North 
Carolina  Coastal  Plain  Ultisols  demonstrate  that 
Ksat  generally  decreases  with  increasing  depth, 
while  grade  of  blocky  structure  generally  becomes 
stronger  with  depth.  The  best  single  predictor  of 
Ksat  is  the  proportion  of  pores  with  diameters  > 
30  microns  as  calculated  from  water  retention 
characteristics,  followed  by  the  coefficient  of 
linear  extensibility  measured  on  soil  pastes.  Total 
porosity  is  correlated  negatively  with  Ksat. 
Weighted  mean  ped  diameter  (WMPD),  an  indica- 
tion of  structure  size  and  grade,  is  not  significantly 
correlated  with  Ksat.  Inter-ped  planes  of  weakness 
are  not  well  developed  in  these  weakly  structured 
soils  and  do  not  contribute  much  to  saturated  flow. 
Stratification  of  pedons  by  drainage  class  and  clay 
content  had  minor  effects  on  regression  correla- 
tion. Large  pores  are  the  dominant  conduits  for 
saturated  water  movement  in  these  soils  as  meas- 
ured by  the  method  used  in  this  study.  The  propor- 
tion of  large  pores,  probably  mostly  of  biological 
origin,  decreases  with  increasing  soil  depth  as  bio- 
logical activity  is  attenuated.  The  soil  pasts  meas- 
urement provides  an  index  of  the  potential  for 
swelling  of  clay  minerals  and  resultant  constriction 
of  water-conducting  channels  when  soils  are  satu- 
rated. (Author's  abstract) 
W89-04019 


POTENTIAL  FOR  BUFFERING  OF  ACIDIC 
PRECIPITATION  BY  MINERAL  WEATHER- 
ING IN  A  FORESTED  ENTISOL, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04020 


EFFECTS  OF  SOIL  PHYSICAL  STRUCTURE 
ON  SOLUTE  TRANSPORT  IN  A  WEATHERED 
TROPICAL  SOIL, 

Yale  Univ.,  New  Haven,  CT.  School  of  Forestry 

and  Environmental  Studies. 

P.  Sollins,  and  R.  Radulovich. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  4,  p  1168-  1173,  July/August  1988.  6 

fig,  34  ref. 

Descriptors:  'Soil  water,  'Soil  structure,  'Solute 
transport,  'Tropical  regions,  'Leaching,  Soil  sci- 
ence, Flow,  Soil  types,  Soil  water,  Forest  soils, 
Clays,  Pore  size,  Infiltration  rate.  Dyes,  Ponding, 
Steady  flow,  Channel  flow,  Flow  rates,  Weather- 
ing, Nutrients,  Dye  releases. 

Effects  of  soil  structure  on  solute  transport  were 
studied  in  a  clayey,  well-aggregated  soil  under 
grass  and  secondary  forest  in  Costa  Rica.  Both  fine 


pores  and  coarse  pores  are  abundant.  Field  applica- 
tion of  Rhodamine  B  dye  without  ponding  snowed 
preferential  flow  along  decayed-root  channels, 
animal  burrows,  cracks,  and  other  macropores. 
Dye  application  to  intact  cores  under  conditions  of 
ponded  steady  state  flow  gave  a  good  correlation 
between  flow  rate  and  total  stained  area.  Solute 
(CaC12)  breakthrough  occurred  very  rapidly,  al- 
though relative  concentration  of  the  effluent  did 
not  exceed  0.95  even  after  five  pore  volumes  had 
percolated.  This  indicates  that  most  water  flows 
between  aggregates  or  through  macropores  (as 
preferential  or  channelized  flow),  even  when  the 
fine  pores  are  not  fully  saturated,  by-passing  the 
fine  pore  space.  When  solution  inflow  was  inter- 
rupted after  1.8  pore  volumes  and  resumed  after  10 
minutes,  relative  concentration  of  the  effluent 
dropped  by  10  to  40%  and  rose  again,  indicating 
that  solute  diffused  slowly  into  the  aggregates. 
Results  suggest  that  this  soil  strongly  resists  leach- 
ing. Preferential  water  flow  may  serve  to  prevent 
nutrient  loss  from  the  matrix  of  all  highly  aggre- 
gated soils  and  of  all  noncultivated  soils  in  which 
animal  activity  and  turnover  of  woody  roots  create 
abundant  macropores.  (Author's  abstract) 
W89-04021 


DOCUMENTATION  OF  COMPUTER  PRO- 
GRAM VS2D  TO  SOLVE  THE  EQUATIONS  OF 
FLUID  FLOW  IN  VARIABLY  SATURATED 
POROUS  MEDIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04111 


MULTI-GRID  MODEL  FOR  STEADY  FLOW  IN 
A  PARTIALLY  SATURATED  POROUS 
MEDIUM, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04129 


DESALINATION  OF  RECENTLY  ACCRETED 
COASTAL  LAND  IN  THE  EASTERN  PART  OF 
THE  BAY  OF  BENGAL,  BANGLADESH, 

Euroconsult,  Arnhem  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-04204 


OPTIMIZATION  TECHNIQUE  FOR  ESTIMAT- 
ING INFILTRATION  CHARACTERISTICS  IN 
BORDER  IRRIGATION, 

Melbourne  Univ.,  Parkville  (Australia).  Agricul- 
tural Engineering  Section. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-04205 


SOIL-WATER  DYNAMICS  AND  OPTIMUM 
OPERATING  REGIME  IN  TRICKLE-IRRIGAT- 
ED FIELDS, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-04258 


MODELING  OF  THE  INFILTRATION  PROC- 
ESS IN  ARID  ZONES  FOR  IRRIGATION 
PROJECT  PURPOSES  WITH  THE  AID  OF 
THE  'SYSTEME  HYDROLOGIQUE  EURO- 
PEEN'  (SHE), 

Societe  Grenobloise  d'Etudes  et  d'Applications 
Hydrauliques  (France).  Applied  Mathematics 
Dept. 

For  primary  bibliographic  entry  see  Field  3F. 
W 89-04263 


STOCHASTIC  APPROACH  OF  SOIL  WATER 
FLOW  THROUGH  THE  USE  OF  SCALING 
FACTORS:  MEASUREMENT  AND  SIMULA- 
TION, 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 

d'Heres  (France).     . 

G.  Vachaud,  M.  Vaucljn,  and  P.  Balabanis. 
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Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  249-261,  June  1988.  7  fig,  1  tab,  20 
ref. 

Descriptors:  'Simulation,  'Stochastic  hydrology, 
•Model  studies,  'Soil  water,  Scaling  factors,  Simu- 
lation analysis,  Soil  properties,  Hydraulic  conduc- 
tivity. 

A  major  problem  met  by  hydrologists  and  soil 
physicists  is  related  to  the  spatial  variability  of  soil 
hydraulic  properties.  They  must  be  used  to  de- 
scribe water  flow  in  the  vadose  zone,  but  they  can 
exhibit  a  very  large  degree  of  spatial  variations.  A 
promising  simplified  method  for  describing  spatial 
variability  of  these  properties  using  the  scaling 
technique  is  presented.  Using  this  technique  the 
following  conclusions  can  be  drawn:  (1)  Even  if 
the  conditions  of  similarity  are  not  found  in  natural 
soil,  it  is  possible  to  use  normalization  methods  to 
scale  soil  water  properties  and  to  obtain  a  strong 
coalescence  of  the  natural  variability.  (2)  If  the 
scaling  factors  are  the  same  for  both  the  hydraulic 
conductivity  and  the  soil  suction  relationships,  the 
similar-media  theory  can  be  extremely  useful  to 
predict  hydraulic  conductivity  or  pressure  head  in 
sites  where  measurements  are  not  available  and  to 
develop  stochastic  solution  of  the  equation  of 
water  flow  in  unsaturated  soils  which  gives  the 
expected  values  of  the  variables,  together  with  its 
expected  domain  of  uncertainty  over  the  site. 
(White-Reimer-PTT) 
W89-04267 


VARIATION  IN  EVAPOTRANSPIRATION 
AND  CAPILLARY  RISE  WITH  CHANGING 
SOIL  PROFILE  CHARACTERISTICS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
J.  W.  Hopmans,  and  C.  H.  Van  Immerzeel. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.2-4  p  297-305,  June  1988.  4  fig,  4  tab,  12  ref. 

Descriptors:  'Capillarity,  'Soil  profiles,  'Soil 
water,  'Soil-water-plant  relationships,  'Evapotran- 
spiration,  'The  Netherlands,  Model  studies,  Hy- 
drologic  models,  Computer  models,  Soil  water 
table,  Hydraulic  conductivity,  Root  zone,  Soil  ho- 
rizons. 

The  prime  agricultural  lands  in  The  Netherlands 
have  relatively  shallow  watertables.  Therefore, 
upward  water  flow  from  the  watertable  (capillary 
rise)  can  significantly  contribute  to  the  total  plant 
water  uptake.  For  this  study,  soil  water  character- 
istics and  hydraulic  conductivity  function  were 
determined  in  the  laboratory  for  the  surface  and 
subsurface  horizon  at  seven  locations  in  a  0.5  ha 
field.  These  hydraulic  functions  served  as  input  for 
the  one-dimensional  water  flow  model  SWATRE, 
to  investigate  the  influence  of  spatial  variable  soil 
hydraulic  properties  on  evapotranspiration.  The 
results  of  the  computer  simulation  for  the  growing 
season  in  1982  showed  that  at  only  one  of  the 
seven  locations  was  there  significant  reduction  in 
cumulative  evapotranspiration  due  to  dry  condi- 
tions in  the  rootzone.  Analysis  of  the  simulations 
indicated  that  the  degree  of  reduction  in  evapo- 
transpiration was  governed  by  the  capacity  of  the 
subsoil  to  transport  water  from  the  groundwater  to 
the  rootzone.  This  conclusion  is  based  on  hydrau- 
lic conductivity  measurements  at  only  two  depths 
per  location.  If  more  layers  had  been  sampled,  it  is 
expected  that  the  results  would  have  been  less 
conclusive,  since  the  height  of  capillary  rise  is 
controlled  by  the  least-conductive  layer.  (White- 
Reimer-PTT) 
W89-04271 


CHARACTERISTICS  OF  MOLE  DRAINAGE  AS 
A  MAJOR  AMELIORATIVE  TECHNIQUE  FOR 
SURFACE-WATERLOGGED  SOILS, 

Institute   of  Soil   Science   and   Yield   Prediction, 

Sofia  (Bulgaria).  Dept.  of  Soil  Physics. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-04272 


EVALUATION  OF  VARIOUS  COMPUTATION- 
AL SCHEMES  IN  CALCULATING  UNSATU- 
RATED HYDRAULIC  CONDUCTIVITY, 


Agricultural  Coll.   of  Athens  (Greece).   Lab.   of 

Agricultural  Hydraulics. 

A.  Poulovassilis,  M.  Polychronides,  and  P. 

Kerkides. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  317-327,  June  1988.  8  fig,   15  ref. 

Descriptors:  'Soil  water,  'Hydraulic  conductivity, 
'Mathematical  analysis,  'Aeration  zone,  Mathe- 
matical models,  Soil  profiles,  Soil  texture,  Infiltra- 
tion. 

The  application  of  the  theory  of  soil  water  move- 
ment is  most  often  hindered  by  a  lack  of  knowl- 
edge of  the  fundamental  soil  water  properties,  that 
is,  of  the  moisture  characteristic  and  of  the  rela- 
tionship between  soil  water  content  and  hydraulic 
conductivity.  This  study  compares  K-theta  or  K-H 
relationships  (where  K  is  the  hydraulic  conductivi- 
ty, theta  the  volumetric  water  content  and  H  the 
soil  water  pressure  head)  calculated  by  means  of 
four  computational  models  proposed,  with  experi- 
mental ones  determined  in  situ  in  a  layered  soil 
profile  with  textural  profiles  illustrated.  In  order  to 
evaluate  the  effect  of  differences  between  experi- 
mental and  computed  relationships  on  soil  water 
profile  development,  calculated  profiles  for  the 
process  of  horizontal  infiltration  obtained  by  using 
both  experimental  and  calculated  K-theta  relation- 
ships were  compared.  Also,  cumulative  infiltration 
versus  time  curves  computed  for  the  horizontal 
case  by  using  both  experimental  and  calculated  K- 
theta  relationships  were  compared  to  the  same  end. 
The  differences  between  the  computed  and  the 
experimental  results  constitute  a  measure  of  errors 
which  could  be  introduced  when  computed  con- 
ductivities are  used  for  following  water  profile 
development.  (White-Reimer-PTT) 
W89-04273 


DIELECTRIC  TENSIOMETER, 

Technical  and  Physical  Engineering  Research 
Service  for  Agriculture,  Wageningen  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04280 


EFFECT  OF  ACID  RAIN  ON  PROPERTIES  OF 
MOUNTAIN  BROWN  FOREST  SOILS, 

Akademiya  Nauk  SSSR,  Vladivostok.  Inst,  of  Pa- 
cific Ocean  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04282 


SIMULATION  OF  SURFACE-MOISTURE  EF- 
FECTS ON  THE  GREAT  PLAINS  LOW-LEVEL 
JET, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
M.  D.  McCorcle. 

Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  9,  p  1705-1720,  September  1988.  15  fig,  28  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  'Weather  patterns,  'Precipitation,  'Soil 
moisture,  'Evaporation,  'Soil  hydrology,  Convec- 
tive  precipitation,  Boundary-layer  models,  Noctur- 
nal jets,  Vertical  velocity  fields,  Great  Plains. 

Convective  precipitation  and  severe  weather  epi- 
sodes in  the  central  United  Stated  commonly  have 
diurnal  oscillations  with  maximum  amplitudes  at 
night.  Observations  suggest  that  the  timing  of  some 
convective  events  may  be  driven  by  diurnal 
changes  in  the  atmospheric  boundary-layer  con- 
vergence and  vertical-motion  fields  resulting  from 
a  nocturnal,  low-level  jet  over  the  southern  Great 
Plains.  Recent  planetary  boundary-layer  models 
have  attempted  to  simulate  the  strong  boundary- 
layer  forcings  and  dissipations  that  may  be  partly 
responsible  for  these  low-level  flows.  This  research 
attempts  to  determine  the  effects  of  soil  moisture 
and  evaporation  on  the  Great  Plains  nocturnal  jet. 
Soil  moisture  determines  surface  evapotranspira- 
tion, latent  heating,  and  soil  thermal  capacity  and 
thereby  plays  an  important  role  in  the  stratification 
and  buoyancy  of  the  boundary  layer.  Soil  moisture 
should,  therefore,  be  significant  to  this  nocturnal, 
boundary-layer  phenomenon.  This  hypothesis  was 
evaluated  by  embedding  a  soil  hydrology  system  in 
a  boundary-layer  numerical  model.  A  springtime 


case  of  nocturnal  convection  was  analyzed,  and 
data  from  this  period  used  to  initialize  the  forecast 
model.  Forecast  experiments  simulate  well  both 
nocturnal  jets  and  vertical-velocity  fields.  The  di- 
urnal oscillations  produced  by  the  boundary-layer 
model  are  sensitive  to  surface  moisture  content  and 
distribution.  (Author's  abstract) 
W89-04283 


EVALUATING  THE  EFFECT  OF  PUDDLING 
ON  INFILTRATION  USING  THE  GREEN  AND 
AMPT  EQUATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Engineering. 
G.  D.  Jennings,  A.  R.  Jarrett,  and  J.  R.  Hoover. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 
3,  p  761-768,  May-June  1988.  9  fig,  3  tab,  22  ref. 

Descriptors:  'Soil  water,  'Mathematical  equations, 
'Rainfall,  'Puddling,  'Infiltration,  Regression 
analysis,  Permeability  coefficient,  Rainfall  intensi- 
ty, Soil  surfaces,  Numerical  analysis,  Soil  texture, 
Soil  types,  Hydraulic  conductivity,  Soil  suction. 

After  exposure  to  several  different  initial  rainfall 
durations  and  rainfall  sequences,  the  constant  head 
cumulative  infiltration  of  water  into  disturbed  Ha- 
gerstown  Silt  loam  Ap  horizon  soil  samples  of  two 
aggregate  sizes  was  measured.  The  Green-Ampt 
equation  was  fit  to  the  cumulative  infiltration  data 
using  nonlinear  regression  to  yield  hydraulic  con- 
ductivity and  capillary  suction  parameters  for  each 
treatment.  The  Green  and  Ampt  equation  fit  the 
results  of  all  treatments  very  well.  The  hydraulic 
conductivities  and  capillary  suction  values  ob- 
tained were  unique  and  characteristic  of  the  flow 
process  for  all  treatments  containing  a  surface 
puddle  or  partial  surface  puddle  caused  by  rainfall 
energy.  These  parameters  were  not  unique  for 
treatments  which  had  no  surface  puddling.  Surface 
puddling  resulting  from  a  sequence  of  rainfall 
events  was  also  evaluated.  It  was  found  that  the 
flow  characteristics  of  the  surface  layer  reflected 
the  condition  created  as  a  result  of  the  most  recent 
rainfall  event.  Surface  puddling  from  previous 
events  was  less  important.  (Author's  abstract) 
W89-04381 


MECHANISMS  BY  WHICH  SURGE  IRRIGA- 
TION REDUCES  FURROW  INFILTRATION 
RATES  IN  A  SILTY  LOAM  SOIL, 

Agricultural  Research  Service,  Kimberly,  ID. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-04386 


2H.  Lakes 


STRATEGIES  AND  DIFFICULTIES  OF  APPLY- 
ING MODELS  TO  AQUATIC  POPULATIONS 
AND  FOOD  WEBS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-03355 


MONITORING  BIRD  POPULATION  DENSI- 
TIES ALONG  THE  COLORADO  RIVER  IN 
GRAND  CANYON, 

Glen   Canyon   Environmental   Studies,   Flagstaff, 

AZ. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-03379 


POSTULATED  WATER  AVAILABILITY  GRA- 
DIENT IN  A  COASTAL  LANDSCAPE:  AN  ECO- 
PHYSIOLOGICAL  ANALYSIS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Botany. 

D.  J.  Anderson,  P.  Strieker,  S.  Williams,  and  P. 

Adam. 

Functional  Ecology,   Vol.   2,   No.   3,  p   391-397, 

1988.  4  fig,  4  tab,  18  ref. 

Descriptors:  'Plant  physiology,  'Available  water, 
'Environmental  gradient,  'Ecological  distribution, 
Coastal  areas,  Statistical  analysis,  Principal  compo- 
nent analysis,  Australia. 
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Group  2H — Lakes 

A  principal-components  analysis  of  floristic  and 
associated  environmental  data  from  coastal  heath- 
land  in  southeastern  Australia  provided  evidence 
for  an  axis  of  variation  seemingly  associated  with  a 
gradient  of  water  availability.  A  collateral  princi- 
pal-component analysis  of  a  range  of  water-rela- 
tions parameters  measured  for  a  suite  of  woody 
species  distributed  along  segments  of  the  gradient 
strongly  suggests  that  a  majority  of  the  sampled 
species  exhibit  some  physiological  adaptation  to 
this  gradient.  (Author's  abstract) 
W89-03391 


HIGH-RESOLUTION  SAMPLER  OF  SURFACE 
PEAT, 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03392 


210PB  DATING  OF  LAKE  SEDIMENTS  AND 
OMBROTROPHIC  PEATS  BY  GAMMA 
ASSAY, 

Liverpool    Univ.    (England).    Dept.    of   Applied 

Mathematics  and  Theoretical  Physics. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03398 


SPECIATION  OF  PB-210/PO-210  IN  AQUATIC 
SYSTEMS  AND  THEIR  DEPOSITS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Physics. 
F.  El-Daoushy,  and  R.  Garcia-Tenorio. 
Science  of  the  Total  Environment  STENDL,  Vol. 
69,  p  191-209,  1988.  4  fig,  1  tab,  27  ref.  Spanish 
Research  Fund  contract  CAICYT  2849/83. 

Descriptors:  'Geochemistry,  'Lakes,  *Fjords, 
•Lead  radioisotopes,  'Polonium  radioisotopes, 
•Sediments,  'Chemical  speciation,  Aquatic  envi- 
ronment, Fulvic  acids,  Humic  acids,  Spectrophoto- 
metry, Acidity,  Solubility,  Lake  sediments,  Marine 
sediments,  Peat,  Radioactive  dating. 

This  study  was  carried  out  on  previously-examined 
deposits  of  known  ages  and  geochemical  histories. 
The  main  separated  fractions  were  fulvic,  humic, 
humin,  and  mineral-bonded  humics.  These  organic 
components  were  wet-oxidized  and  their  poloni- 
um-! 10  was  extracted  by  coprecipitation  with 
ferric  ion,  distillation  at  450  C,  and  self-deposition 
on  silver  disks.  Po-210  activity  was  determined  by 
isotope-dilution  and  alpha-spectrometry  tech- 
niques. Nineteen  samples  from  lakes,  fjords,  and 
one  ombrotrophic  peat  hummock  were  investigat- 
ed. Humic  materials  proved  to  trap  and  preserve 
aquatic  unsupported  Pb  210,  especially  in  lakes  and 
peats.  Fulvic  compounds,  on  the  other  hand,  seem 
to  enhance  the  mobility  of  unsupported  Pb  210, 
particularly  under  acidic  conditions.  However,  the 
fulvic  fraction  of  marine  sediments  showed  higher 
amounts  of  unsupported  Pb  210.  The  results 
showed  that  the  supported  Pb  210  is  incorporated 
with  the  organo-mineral  complexes,  the  NaOH- 
insoluble  fraction.  The  Pb-210  activity  of  this  frac- 
tion was  found  to  converge  to  the  expected  sup- 
ported Pb  210  of  sediment  samples  older  than  100 
years  or  so;  some  younger  sediments  may  show 
this,  as  well.  This  might  serve  as  an  alternative  for 
evaluating  the  supported  Pb  210  in  Pb-210  dating. 
(Author's  abstract) 
W89-03400 


BEAVER    HABITAT    USE    AND    IMPACT   IN 
TRUCKEE  RIVER  BASIN,  CALIFORNIA, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Resources  Management. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-03429 


ROLE  OF  STREAM  SUBSTRATES  IN  ALU- 
MINIUM MOBILITY  AND  ACID  NEUTRAL- 
IZATION, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03446 


NUTRIENT  UPTAKE  AND  RELEASE  DURING 
GROWTH   AND   DECOMPOSITION   OF  EEL- 


GRASS,  ZOSTERA  MARINA  L.,  AND  ITS  EF- 
FECTS ON  THE  NUTRIENT  DYNAMICS  OF 
LAKE  GREVELINGEN, 

Rusthofstraat  13,  4337  KK  Middelburg,  The  Neth- 
erlands. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-03461 


OCCURRENCE  OF  SPHAGNUM  MOSS  IN 
THE  SUBLITTORAL  OF  SEVERAL  SMALL 
OLIGOTROPHY  LAKES  IN  GALLOWAY, 
SOUTHWEST  SCOTLAND, 

University  Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

P.  J.  Raven. 

Aquatic  Botany  AQBODS,  Vol.  30,  No.  3,  p  223- 

230,  March  1988.  2  fig,  3  tab,  20  ref. 

Descriptors:  'Acidification,  *Acid  rain  effects, 
'Macrophytes,  'Mosses,  'Scotland,  'Acidic  water, 
'Oligotrophic  lakes,  Chemical  properties,  Hydro- 
gen ion  concentration,  Scandinavia,  The  Nether- 
lands, Reforestation. 

Comparison  between  historical  and  contemporary 
aquatic  macrophyte  data  indicates  that  since  1905 
Sphagnum  has  become  established  in  the  sublittoral 
of  several  oligotrophic  lakes  (lochs)  in  Galloway, 
southwest  Scotland.  This  floristic  change  is  broad- 
ly similar  to  that  reported  from  some  recently 
acidified  lakes  in  Scandinavia  and  The  Nether- 
lands. It  is  possible  that  catchment  afforestation 
and  associated  preparatory  ploughing  in  particular, 
may  encourage  the  establishment  of  sublittoral 
Sphagnum  and  consequently  influence  floristic 
changes  in  acidifying  lakes.  (Author's  abstract) 
W89-03462 


RESPONSE  OF  AN  ALASKAN  WETLAND  TO 
NUTRIENT  ENRICHMENT, 

Environmental  Research  Lab.-Duluth,  MN. 

For   primary  bibliographic   entry   see   Field    5D. 

W89-03463 


INTERSTITIAL  WATER  PATTERNS:  A 
FACTOR  INFLUENCING  THE  DISTRIBU- 
TIONS OF  SOME  LOTIC  AQUATIC  VASCU- 
LAR MACROPHYTES, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

S.  L.  Fortner,  and  D.  S.  White. 
Aquatic  Botany  AQBODS,  Vol.  31,  No.  1-2,  p  1- 
12,  July  1988.  3  fig,  2  tab,  34  ref. 

Descriptors:  'Interstitial  water,  'Macrophytes, 
'Aquatic  plants,  'Temperature  effects,  'Species 
composition,  ,  'Lotic  environment,  Water  temper- 
ature, Michigan,  Groundwater  movement,  Stream- 
flow,  Soil  water,  Infiltration,  Physicochemical 
properties. 

The  distributions  of  9  species  of  aquatic  vascular 
macrophytes  were  examined  in  relation  to  intersti- 
tial water  patterns  (based  on  temperature)  in  the 
beds  of  three  northern  Michigan  streams.  Ranun- 
culus septentrionalis,  Caltha  palustris  and  Nastur- 
tium officinale  were  associated  with  areas  of 
groundwater  discharge.  Sparganium  chlorocar- 
pum,  Veronica  catenata,  Potamogeton  filiformis 
and  P.  richardsonii  occurred  most  often  at  the 
downstream  end  of  a  hyporheic  zone  (correspond- 
ing to  the  foot  of  a  riffle)  where  interstitial  water 
was  of  surface  origin.  Sagittaria  latifolia  occurred 
where  interstitial  temperatures  were  cool;  the 
water  origin  was  not  determined.  Potamogeton 
gramineus  occurred  most  often  where  interstitial 
temperatures  were  warm,  primarily  at  the  up- 
stream ends  and  middles  of  hyporheic  zones  (heads 
of  riffles  in  areas  of  surface-water  infiltration. 
Complex  patterns  of  interstitial  water  movement 
and  related  physicochemical  complexity  combined 
with  differences  in  plant  requirements,  in  part,  may 
determine  observed  local  distributions.  (Author's 
abstract) 
W89-03465 


HUMMOCKING  BY  LOTIC  CHARA:  OBSER- 
VATIONS ON  ALTERATIONS  OF  HYPOR- 
HEIC TEMPERATURE  PATTERNS, 


Michigan   Univ.,   Ann   Arbor.   Great   Lakes   Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-03466 


POPULATION  TRENDS  IN  THE  PHYTO- 
PLANKTON  AND  ZOOPLANKTON  OF  THE 
UPPER  AND  MIDDLE  ST.  JOHNS  RIVER, 
FLORIDA,  1983-1984, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03468 


MORPHOMETRIC  AND  BASIC  LIMNOLOGI- 
CAL  PROPERTIES  OF  THE  LAGUNA  DE  RIO 
CUARTO,  COSTA  RICA, 

Institut  fuer  Meeresforschung,  Bremerhaven  (Ger- 
many, F.R.). 

K.  Gocke,  W.  Bussing,  and  J.  Cortes. 
Revista  de  Biologia  Tropical  RBTCAP,  Vol.  35, 
No.  2,  p  277-285,  November  1987.  7  fig,  1  tab,  14 
ref. 

Descriptors:  'Limnology,  'Costa  Rica,  'Lake 
morphology,  Lakes,  Seasonal  variation,  Water 
temperature,  Nutrients,  Thermal  stratification,  Hy- 
polimnion,  Physicochemical  properties. 

The  Laguna  de  Rio  Cuarto,  situated  360  m  above 
sea  level  on  the  Caribbean  side  of  the  Cordillera 
Volcanica  Central  in  Costa  Rica,  is  a  meromictic 
Maar.  The  water  surface  has  an  area  of  33.24  ha, 
the  maximum  depth  reaches  66  m  and  the  mean 
depth  45.5  m.  The  lake  volume  is  15.12  million  cu 
m.  Seasonal  variations  of  surface  temperature  have 
been  observed  between  26.4  and  29.9  C,  whereas 
the  temperature  of  the  hypolimnion  (at  60  m)  fluc- 
tuates only  between  24.2  and  24.4  C.  The  depth  of 
the  boundary  layer  between  the  oxic  and  the 
anoxic,  H2S  containing  water  body  oscillates  be- 
tween 25  m  (January/February)  and  20  m  (May/ 
June).  About  55%  of  the  water  body  (mean  value) 
is  permanently  anoxic.  The  vertical  distribution  of 
the  nutrients,  low  concentrations  in  surface  waters 
and  high  ones  in  deep  waters,  is  related  to  the 
permanent  stratification  of  the  lake.  (Author's  ab- 
stract) 
W89-03481 


SECONDARY  PRODUCTION  AND  ENERGY 
TRANSFER  IN  THE  POLLUTED  RIVER 
SAALE  (THURINGIA,  SOUTHERN  GDR), 

Akademie   der   Wissenschaften   der   DDR,   Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-03494 


REAERATION  OF  OXYGEN  IN  SHALLOW, 
MACROPHYTE  RICH  STREAMS:  II.  RELA- 
TIONSHIP BETWEEN  THE  REAERATION 
RATE  COEFFICIENT  AND  HYDRAULIC 
PROPERTIES, 

Miljoestyrelsen,  Silkeborg  (Denmark).  Freshwater 
Lab. 

N.  Thyssen,  and  M.  Erlandsen. 
Internationale  Revue  der  gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  5,  p  575-597,  1987.  11  fig,  5 
tab,  71  ref. 

Descriptors:  'Oxygen,  'Dissolved  oxygen,  'Aer- 
ation, 'Reaeration  coefficient,  'Air-water  inter- 
faces, 'Macrophytes,  Flow  velocity,  Streams, 
Aquatic  plants,  Hydraulic  properties,  Water  tem- 
perature, Water  depth,  Slope,  Regression  analysis. 

The  rate  coefficient  K2  of  the  physical  exchange  of 
oxygen  between  flowing  water  and  atmosphere  is 
dependent  on  water  temperature  and  the  hydraulic 
variables:  mean  velocity  of  flow  U,  mean  depth  H, 
and  slope  S  of  the  stream  channel.  Thirty-six  equa- 
tions from  the  literature  predicting  K2  on  the  basis 
of  combinations  of  U,  H  and  S  were  tested  against 
144  corresponding  measurements  of  K2  and  hy- 
draulic variables  taken  in  10  reaches  in  6  Danish 
streams  with  different  development  of  the  sub- 
merged macrophyte  community.  A  statistical  anal- 
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ysis  showed  that  all  equations  except  one  had  to  be 
rejected.  To  improve  predictive  accuracy  an  equa- 
tion was  developed  applying  multiple  linear  regres- 
sion. This  equation  allows  K2  predictions  for 
streams  where  the  hydraulic  variables  U  range 
from  0.06  to  0.52  m/s,  H  from  0.12  to  1.37  m  and  S 
from  0.0003  to  0.0074  m/m.  Using  this  equation  the 
lower  and  upper  95%  limit  of  confidence  for  a 
given  K2  prediction  (K2p)  are  K2p/1.95  and  K2p 
x  1.95,  indicating  that  such  equations  at  best  ap- 
proximate the  real  K2.  Therefore  K2  should  pref- 
erably be  measured.  (See  also  W89-03493)  (Au- 
thor's abstract) 
W89-03495 


CHEMISTRY  OF  A  TYPICAL  DUTCH  RESER- 
VOIR, THE  TJEUKEMEER,  IN  RELATION  TO 
ITS  WATER  MANAGEMENT  BETWEEN  1970 
AND  1986, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

H.  De  Haan,  and  J.  Voerman. 

Freshwater  Biology  FWBLAB,  Vol.  20,  No.  1,  p 

1-10,  August  1988.  5  fig,  3  tab,  21  ref. 

Descriptors:  'Reservoirs,  'Chemical  properties, 
•Water  management,  'Water  chemistry,  'Water 
quality,  'Water  pollution  sources,  'Polders, 
Sodium,  Chloride,  Calcium,  Potassium,  Salinity, 
Alkalinity,  Seasonal  variation,  Sulfates,  Carbon- 
ates, Magnesium,  Humic  substances,  Tjeukemeer, 
Rhine  River,  Netherlands. 

The  man-made  hydrology  of  the  Tjeukemeer  is 
regulated  by  climate-dependent  inlet  of  humic 
polder  water  and  oligohaline  water  from  Lake 
IJsselmeer,  which  is  flushed  by  a  branch  of  the 
river  Rhine.  Consequently,  in  summer  Na  and  CI 
and  in  winter  Ca  and  alkalinity  dominate  the  ionic 
balance.  In  winter  the  salinity  is  about  half  that  in 
summer.  Even  though  the  ionic  balances  deter- 
mined between  1970-86  were  corrected  for  humic 
substances,  31%  of  them  exhibited  an  excess  of 
cations  over  anions  exceeding  6%.  Between  1970- 
77  the  median  annual  sulfate  concentration  of  the 
Tjeukemeer  doubled  to  about  2  meq/L.  The  low 
sulfate  deposition  (48  mM/sq  m/y  =  0.06  meq/L) 
relative  to  the  lake  concentration,  suggests  that  the 
Rhine  was  the  sulfate  source  rather  than  atmos- 
pheric input.  The  quotient  of  the  concentrations  of 
Ca  and  total  alkalinity  was  significantly  related  to 
the  sulfate  concentration.  However,  the  ratio  of 
this  quotient  and  the  sulfate  concentration  correct- 
ed for  hydroxyl  and  carbonate  ions  deviated  more 
than  35%  from  the  theoretically  expected  value  of 
0.5  when  CaS04  is  added  to  a  solution  supersatur- 
ated with  CaC03,  as  reported  for  the  Rhine. 
During  1970-86  the  median  CI  concentrations  of 
the  Tjeukemeer,  the  IJsselmeer  and  the  Rhine  ap- 
peared to  be  significantly  interrelated.  In  the  very 
dry  1976  the  ratio  between  the  median  CI  concen- 
trations of  the  Tjeukemeer  and  the  Rhine  was  0.89, 
while  in  the  wet  1985  this  ratio  was  only  0.26.  The 
relatively  low  median  annual  CI  concentration 
after  1982  indicates  that  the  contribution  of  humic 
polder  water  to  the  lake  chemistry  has  increased. 
Some  algological  implications  of  the  management- 
dependent  chemistry  of  the  Tjeukemeer  are  briefly 
discussed.  (Author's  abstract) 
W89-03497 


DISTRIBUTION  OF  PLANKTONIC  CILIATES 
IN  HIGHLY  COLOURED  SUBTROPICAL 
LAKES:  COMPARISON  WITH  CLEARWATER 
CILIATE  COMMUNITIES  AND  THE  CONTRI- 
BUTION OF  MYXOTROPHIC  TAXA  TO 
TOTAL  AUTOTROPHIC  BIOMASS, 
Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03499 


FLORISTIC  CHANGES  IN  SHALLOW  SOFT 
WATERS  IN  RELATION  TO  UNDERLYING 
ENVIRONMENTAL  FACTORS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

G.  H.  P.  Arts,  and  R.  S.  E.  W.  Leuven. 
Freshwater  Biology  FWBLAB,  Vol.  20,  No.  1,  p 
97-111,  August  1988.  3  fig,  7  tab,  51  ref.  Ministry 


of  Housing,  Physical  Planning  and  Environment, 
Directorates  Air  (projects  LB  131  and  L  1814054) 
and  Water  (project  W  027/01 1642). 

Descriptors:  'Macrophytes,  'Aquatic  plants, 
'Lotic  environment,  'Water  pollution  effects, 
'Acid  rain  effects,  Species  composition,  Hydrogen 
ion  concentration,  Alkalinity,  Acidity,  Heavy 
metals,  Dissolved  solids,  Salts,  Nutrients,  Eutroph- 
ication,  Hydrology,  Netherlands. 

Historical  and  recent  data  on  the  occurrence  of 
macrophytes  in  28  lentic  soft  waters  in  The  Neth- 
erlands are  summarized.  These  waters  were,  and  a 
few  still  are,  characterized  by  a  submerged  vegeta- 
tion of  isoetid  plants.  Changes  in  the  species  com- 
position of  macrophytes  are  visualized  by  means  of 
multivariate  analysis  and  by  shifts  in  species-spec- 
tra. Ordination  of  the  available  data  shows  that  the 
pH,  alkalinity,  acidity,  contents  of  heavy  metals, 
dissolved  organic  matter  and  some  important  salts 
and  nutrients  in  water  and  interstitial  water  are 
strongly  related  to  the  recent  distribution  of  aquat- 
ic plants  in  waters  which  were  originally  of  low 
alkalinity.  In  addition,  the  available  inorganic 
carbon  and  the  redox  potential  in  the  sediment  are 
also  important  environmental  parameters  in  ex- 
plaining differences  in  aquatic  vegetation.  The  re- 
corded changes  in  the  macrophyte  species  compo- 
sition can  be  attributed  to  the  effects  of  acidifica- 
tion and  eutrophication.  The  most  important  over- 
all change  is  a  reduction  of  the  number  of  species. 
Hydrology  proves  to  be  important  in  controlling 
the  sensitivity  of  a  body  of  water  for  acidifying 
deposition.  (Author's  abstract) 
W89-03500 


INEXPENSIVE  DEVICE  FOR  SAMPLING 
LARGE  VOLUMES  OF  LAKE  WATER  FROM 
DISCRETE  DEPTHS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03501 


COMPARISON  OF  ZOOPLANKTON  PRODUC- 
TION ESTIMATES  OBTAINED  FROM  THREE 
COMMONLY  USED  METHODS  AND  A  COM- 
PUTER SIMULATION  PROGRAM, 

C.  R.  King. 

Freshwater  Biology  FWBLAB,  Vol.  20,  No.  1,  p 

117-126,  August  1988.  2  fig,  1  tab,  40  ref. 

Descriptors:  'Zooplankton,  'Eutrophic  lakes, 
'Aquatic  productivity,  'Reservoirs,  'Biomass, 
Computer  models,  Model  studies. 

Zooplankton  production  in  a  eutrophic  reservoir 
was  estimated  by  three  common  methods.  Esti- 
mates of  daily  production  from  the  growth  incre- 
ment method  and  the  birth  and  death  rate  versions 
of  the  biomass  turnover  method  were  poorly  cor- 
related (r  =  0.58-0.60).  Estimates  of  daily  produc- 
tion rates  from  the  two  versions  of  the  biomass 
turnover  method  were  strongly  correlated 
(r=0.90).  The  mortality  rate  version  of  the  biomass 
turnover  method  is  illogical  and  yields  anomalous 
results.  The  growth  increment  method  assumes 
steady  state  conditions  and  zero  deaths  within  each 
stage  and  hence  calculates  potential  production  for 
each  stage.  Estimates  from  a  new  computer  simula- 
tion (PROD)  were  strongly  correlated  with 
(r  =  0.92)  but  lower  than  those  from  the  growth 
increment  method.  Estimates  from  PROD  were 
more  poorly  correlated  (r  =  0.78)  with  those  from 
the  biomass  turnover  method.  There  is  a  strong 
need  for  improved  methods  for  estimating  second- 
ary production;  computer  based  methods  would 
seem  to  be  the  most  promising.  (Author's  abstract) 
W89-03502 


NITROGEN  UPTAKE  IN  THE  PHYTOPLANK- 
TON  OF  OSLOFJORDEN,  NORWAY:  EFFECTS 
OF  ENVIRONMENTAL  AND  BIOLOGICAL 
COVARIATES, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

A.  Tobiesen. 

Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  299-311,  1987. 

6  fig,  5  tab,  59  ref. 

Descriptors:  'Phytoplankton,  'Nutrients,  'Nitro- 
gen, 'Ammonium,  'Nitrates,  'Fjords,  Light  inten- 
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sity,  Water  temperature,  Water  depth,  Salinity, 
Biological  properties,  Chemical  properties,  Chlo- 
rophyll a,  Biomass,  Seasonal  variation,  Oslofjor- 
den,  Norway. 

The  uptake  rates  of  nitrate  and  ammonium  at  6 
depths  at  one  station  in  Oslofjorden  were  measured 
on  11  dates  by  the  nitrogen- 15  isotope  method. 
Other  measured  variables  were  nitrate  and  ammo- 
nium concentration,  light  extinction  and  irradiance, 
temperature,  salinity,  phytoplankton  composition 
and  biomass,  mean  cell  volume,  chlorophyll  a,  and 
particulate  N.  Ammonium  was  the  more  important 
N-nutrient  in  the  summer  at  0,  2,  and  4  m  depths, 
while  nitrate  was  the  dominant  N-nutrient  at  6,  8, 
and  16  m  depths  and  in  the  winter.  There  was  no 
clear  indication  of  N-limitation  on  any  of  the  sam- 
pling dates.  Statistical  analysis  showed  that  physi- 
cal and  chemical  variables  were  more  important 
than  biological  ones  in  explaining  N-uptake.  Tem- 
perature was  the  most  significant  covariate.  Depth 
was  a  better  indicator  of  vertical  variation  than 
light  extinction.  Day-length  was  an  important 
factor  when  N-uptake  was  normalized  to  chloro- 
phyll a.  (Author's  abstract) 
W89-03510 


INUNDATED  TIMBER  AS  NURSERY  HABI- 
TAT FOR  LARVAL  GIZZARD  AND  THREAD- 
FIN  SHAD  IN  A  NEW  PUMPED  STORAGE 
RESERVOIR, 

Georgia  Cooperative  Fishery  and  Wildlife  Re- 
search Unit,  Athens. 

For  primary  bibliographic  entry  see  Field  81. 
W89-03528 


EFFECT  OF  AGRICULTURE  ON  THE  PRI- 
MARY PRODUCTION  IN  LAKE  BESKIE 
(POLAND)  AS  RECORDED  IN  THE  STRATIG- 
RAPHY OF  FOSSIL  PIGMENTS, 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Dept.  of  Ecology  and  Freshwater  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03540 


WITHIN-  AND  AMONG-LAKE  VARIATION  IN 
SHELL  MORPHOLOGY  OF  THE  FRESHWA- 
TER CLAM  ELLIPTIO  COMPLANATA  (BI- 
VALVIA:  UNIONIDAE)  FROM  SOUTH-CEN- 
TRAL ONTARIO  LAKES, 

University  of  Western  Ontario,  London.  Dept.  of 
Zoology. 

S.  G.  Hinch,  and  R.  C.  Bailey. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  27-32, 
January  8,  1988.  4  fig,  4  tab,  17  ref. 

Descriptors:  'Limnology,  'Lakes,  'Alkalinity, 
'Clams,  'Morphology,  'Ontario,  Wave  action, 
Growth  rates,  Statistical  analysis,  Analysis  of  vari- 
ance, Correlation  analysis,  Bioindicators,  Sam- 
pling. 

To  compare  the  relative  magnitude  of  variation, 
Elliptio  complanata  were  collected  from  low  and 
high  exposure  areas  in  each  of  four  small  lakes.  It 
has  been  suggested  that  variation  in  alkalinity  can 
cause  variation  in  shell  shape  and  growth  rate.  To 
help  assess  the  importance  of  within-lake  variation 
in  shell  morphology  due  to  exposure,  we  compared 
within-lake  variation  to  among-lake  variation  due 
to  alkalinity.  Nested  analyses  of  variance  on  shell 
length,  height,  width,  and  weight  revealed  that 
shell  morphology  varied  much  more  between  sites 
of  differing  exposure  within  a  lake  than  among 
lakes  of  differing  alkalinity.  Canonical  variates 
analysis  showed  that  clams  from  high-exposure 
areas  had  larger  and  proportionately  taller  and 
heavier  shells  than  those  from  low-exposure  areas. 
There  was  no  relationship  between  alkalinity  of 
lakes  and  shell  morphology.  These  results  suggest 
that  the  use  of  unionid  shell  morphology  to  predict 
long-term  whole-lake  water  chemistry  (e.g.,  alka- 
linity) requires  sampling  designs  which  take  into 
account  within-lake  variation  in  shell  morphology. 
(Author's  abstract) 
W89-03541 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

DYNAMICS  OF  DISSOLVED  ORGANIC  NI- 
TROGEN IN  SUBALPINE  CASTLE  LAKE, 
CALIFORNIA, 

California   Univ.,   Davis.   Div.   of  Environmental 

Studies. 

J.  P.  Zehr,  S.  G.  Paulsen,  R.  P.  Axler,  and  C.  R. 

Goldman. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  33-45, 

January  8,  1988.  5  fig,  1  tab,  55  ref.  NSF  grant 

BSR-8019918. 

Descriptors:  *Limnology,  "Castle  Lake,  ♦Moun- 
tain lakes,  "Dissolved  solids,  "Nitrogen  com- 
pounds, "Nitrogen  cycle,  "California,  Mesotrophic 
lakes,  Oligotrophic  lakes,  Primary  productivity, 
Chlorophyll,  Lake  sediments,  Amino  acids. 

Dissolved  organic  nitrogen  (DON)  concentrations 
were  measured  in  a  meso-oligotrophic  lake  during 
the  ice-free  season  in  1982,  1983,  and  1984.  No 
consistent  relationships  were  found  between  DON 
and  particulate  N,  primary  productivity  rates,  or 
chlorophyll  concentrations.  However,  increases  in 
DON  concentrations  were  observed  in  the  early 
growing  season  of  1982  and  1984  when  water 
temperature  was  rising  and  a  diatom  bloom  was 
senescing.  DON  increased  at  a  high  rate  (0.31  mg 
atom  N/cubic  m/day),  and  then  rapidly  disap- 
peared. Sediment  release  appeared  to  be  the  most 
important  source  of  DON.  Dissolved  free  amino 
acids  were  always  less  than  7.5%  of  the  DON 
pool,  and  did  not  vary  in  the  composition  of  specif- 
ic amino  acids  during  the  growing  season.  (Au- 
thor's abstract) 
W89-03542 


SOME  LIMNOLOGICAL  OBSERVATIONS  ON 
TWO  ETHIOPIAN  HYDROELECTRIC  RESER- 
VOIRS: KOKA  (SHEWA  ADMINISTRATIVE 
DISTRICT)  AND  FINCHAA  (WELEGA  ADMIN- 
ISTRATIVE DISTRICT), 

Addis  Ababa  Univ.  (Ethiopia).  Dept.  of  Biology. 
M.  Mesfin,  C.  Tudorancea,  and  R.  M.  Baxter. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  47-55, 
January  8,  1988.  6  fig,  5  tab,  23  ref. 

Descriptors:  "Limnology,  "Reservoirs,  "Benthos, 
"Plankton,  "Ethiopia,  Dam  effects,  Turbidity,  Sus- 
pended solids,  Supersaturation,  Oxygen  depletion, 
Conductivity,  Microcystis,  Species  diversity,  De- 
composing organic  matter,  Acidic  water,  Calcium, 
Hydroelectric  plants. 

Koka  Reservoir  in  the  Ethiopian  Rift  Valley  (alti- 
tude about  1600  m)  appears  to  be  similar  to  natural 
lakes  in  the  region.  Its  water  is  turbid  because  of 
suspended  inorganic  material.  At  the  time  of  meas- 
urement it  was  supersaturated  with  oxygen  to  a 
depth  of  about  8  m,  and  displayed  a  pronounced 
conductivity  stratification,  due  probably  to  the  in- 
complete mixing  of  two  inflows.  The  phytoplank- 
ton  was  dominated  by  Microcystis.  The  zooplank- 
ton  was  of  low  diversity  but  abundant.  There  was 
a  large  population  of  benthic  invertebrates.  Fin- 
chaa  Reservoir  in  west-central  Ethiopia  (altitude 
about  2200  m)  is  very  different.  It  covers  the 
former  Ch'omen  Swamp  and  so  contains  many 
floating  islands  and  large  quantities  of  decompos- 
ing vegetation,  causing  undersaturation  with 
oxygen  even  at  the  surface.  The  water  is  somewhat 
turbid  owing  to  the  presence  of  organic  debris,  of 
low  conductivity,  slightly  acidic,  and  apparently 
calcium-dominated.  A  species  of  Microcystis  was 
the  most  abundant  phytoplankter.  The  zooplank- 
ton  was  sparse  and  of  very  low  diversity.  There 
were  almost  no  benthic  invertebrates.  (Author's 
abstract) 
W89-03543 


FLUCTUATION  OF  ALGAL  ALKALINE  PHOS- 
PHATASE ACTIVITY  AND  THE  POSSIBLE 
MECHANISMS  OF  HYDROLYSIS  OF  DIS- 
SOLVED ORGANIC  PHOSPHORUS  IN  LAKE 
BARATO, 

Hokkaido  Research  Inst,  for  Environmental  Pollu- 
tion, Sapporo  (Japan).  Div.  of  Water  Environment. 
S.  Hino. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  77-84, 
January  8,  1988.  2  fig,  4  tab,  27  ref. 

Descriptors:  "Limnology,  "Lakes,  "Dissolved 
solids,      "Phosphorus      compounds,      "Enzymes, 


"Algae,  Hydrolysis,  Chlorophyll  a,  Diatoms, 
Cyanophyta,  Melosira,  Anabaena,  Escherichia 
coli,  Lake  sediments,  Japan. 

Fluctuation  of  phosphatase  activity  and  phospha- 
tase hydrolysis  of  phosphorus  were  investigated 
from  April  1983  to  February  1984  in  a  lake  in 
central  Hokkaido,  Japan.  Throughout  the  year,  the 
total  alkaline  phosphatase  activity  tended  to 
change  at  the  same  time  as  the  concentration  of 
chlorophyll  a.  By  contrast,  the  specific  enzymatic 
activity  declined  in  summer  in  spite  of  high  con- 
centrations of  chlorophyll  a.  The  dominant  phyto- 
plankton  changed  from  diatoms  to  blue-green  algae 
in  the  late  spring  and  early  summer,  and  changed 
again  to  diatoms  in  autumn.  These  results  indicate 
that  the  decline  in  enzyme  activity  in  summer  is 
due  to  phytoplankton  succession  rather  than  to 
external  concentrations  of  inorganic  and  dissolved 
organic  phosphorus.  Three  variants  of  alkaline 
phosphatase  were  purified  from  Melosira  spp.,  An- 
abaena sp.,  and  Escherichia  coli.  Most  (more  than 
74%)  of  the  organic  phosphorus  extracted  from 
phytoplankton  was  hydrolyzed  by  these  three 
phosphatases.  By  contrast,  the  organic  phosphorus 
in  lake  water  and  that  extracted  from  sediments 
were  only  partially  hydrolyzed  (up  to  32%  and 
20%,  respectively)  by  the  same  enzymes.  These 
results  indicate  that  phytoplankton  cannot  utilize 
most  of  the  dissolved  organic  phosphorus  in  the 
lake  water  or  in  the  sediments  through  enzymatic 
hydrolysis  by  alkaline  phosphatase,  in  spite  of  the 
high  levels  of  activity  of  this  enzyme  in  the  orga- 
nisms. (Shidler-PTT) 
W89-03544 


BIRCH  LEAF  PROCESSING  AND  ASSOCIAT- 
ED MACROINVERTEBRATES  IN  AN  ACIDI- 
FIED LAKE  SUBJECTED  TO  LIMING, 

Bergen  Univ.  (Norway).  Zoological  Museum. 
For  primary   bibliographic   entry   see   Field   5G. 
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ZOOPLANKTON    OF    A    SMALL   TROPICAL 

RESERVOIR      (SOLOMON      DAM,     NORTH 

QUEENSLAND):  SEASONAL  CHANGES  AND 

THE     INFLUENCE     OF     WATER     QUALITY 

MANAGEMENT  MEASURES, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

P.  R.  Hawkins. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  105- 

1 18,  January  18,  1988.  6  fig,  2  tab,  37  ref. 

Descriptors:  "Aeration,  "Limnology,  "Reservoirs, 
•Water  quality  management,  "Zooplankton, 
"Tropical  regions,  Waterfleas,  Rotifers,  Copepods, 
Cyanophyta,  Species  composition,  Flushing,  Aus- 
tralia. 

The  Solomon  Dam  is  situated  on  Palm  Island,  a 
continental  island  of  240  square  km,  about  15  nauti- 
cal miles  from  the  east  Australian  coast.  Seasonal 
changes  in  the  density  and  taxonomic  composition 
of  the  zooplankton  of  this  small  tropical  impound- 
ment were  examined  in  relation  to  factors  of  water 
temperature,  food  supply,  and  reservoir  flushing. 
Cyclopoid  copepods  were  the  dominant  zoo- 
plankters,  although  Cladocera  became  much  more 
significant  following  the  introduction  of  measures 
to  control  cyanobacteria.  Planktonic  Rotifera  were 
a  diverse  but  generally  unimportant  fraction  of  the 
total  biomass,  except  following  seasonal  or  man- 
agement-induced environmental  perturbations, 
when  the  Rotifera  often  recovered  most  rapidly. 
Water  temperature,  flushing  rates,  and  the  phyto- 
plankton species  composition  were  all  factors 
which  influenced  zooplankton  abundance  and  the 
structure  of  the  assemblage.  The  abiotic  factors  of 
flushing  and  thermal  tolerance  both  contributed  to 
an  annual  periodicity  in  the  zooplankton.  The  in- 
fluence of  artificial  aeration  in  suppressing  the 
growth  of  filamentous  cyanobacteria  probably 
contributed  to  the  increased  abundance  and  diver- 
sity of  the  cladoceran  fauna.  Opportunistic  coloni- 
zation by  the  rotiferan  fauna  with  the  capacity  to 
adapt  and  reproduce  rapidly  following  abiotic  per- 
turbations was  also  a  feature  of  the  Soloman  Dam 
zooplankton.  (Shidler-PTT) 
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FIELD  OBSERVATIONS  ON  THE  INFLUENCE 
OF  LOW  WATER  VELOCITIES  ON  DRIFTING 
OF  BULINUS  GLOBOSUS, 

Institut  Tropical  Suisse,  Ifakara  (Tanzania).  Field 

Lab. 

H.  P.  Marti,  and  M.  Tanner. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  119- 

123,  January  18,  1988.  3  fig,  14  ref. 

Descriptors:  "Stream  biota,  "Snails,  "Parasitesm, 
"Human  diseases,  "Flow  velocity,  "Water  quality 
management,  Infection,  Aquatic  populations, 
Animal  behavior,  Vegetation  effects,  Water  cur- 
rents, Migration,  Tanzania,  Public  health. 

A  better  understanding  of  the  influence  of  low 
water  velocities  on  populations  of  the  snail  Bulinus 
globosus,  a  vector  in  the  transmission  of  urinary 
schistosomiasis,  is  desirable.  It  would  allow  better 
planning  of  control  measures  directed  against  the 
snails  in  situations  where  transmission  occurs  in 
slow-flowing  water  systems.  Consequently,  a 
study,  aimed  at  an  evaluation  of  the  role  of  low 
(less  than  30  cm/s)  water  velocity  on  snail  drifting, 
was  undertaken  in  a  small  stream  some  350  km  SW 
of  Dar  es  Salaam,  Tanzania,  in  an  area  well  known 
to  be  endemic  for  Schistosoma  haematobium.  It 
was  shown  that  although  a  low  water  velocity  did 
not  sweep  away  adhering  snails,  it  carried  away 
snails  releasing  their  hold  and  crawling  along  the 
water  surface  in  search  of  new  food  sources.  A 
low  water  velocity  therefore  assisted  considerably 
in  the  spreading  of  the  snails.  Vegetation  had  deci- 
sive impact  on  local  water-velocity  conditions  by 
reducing  the  current  and  creating  protected  pock- 
ets. Upstream  migration  was  not  common  among 
Bulinus  globosus.  (Shidler-PTT) 
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GROWTH  IN  A  FRESHWATER  SNAIL  UNDER 
LABORATORY  CONDITIONS  IN  RELATION 
TO  EUTROPHICATION, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 
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NUISANCE  BIOMASS  LEVELS  OF  PERIPHY- 
TIC  ALGAE  IN  STREAMS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
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WATER  HYACINTH  PRODUCTIVITY  AND 
DETRITUS  ACCUMULATION, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

K.  K.  Moorhead,  K.  R.  Reddy,  and  D.  A.  Graetz. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  179- 
185,  January  18,  1988.  3  fig,  3  tab,  12  ref. 

Descriptors:  "Aquatic  plants,  "Water  hyacinths, 
"Eutrophication,  "Aquatic  productivity,  "Detritus, 
Nitrogen  cycle,  Nitrogen  removal,  Nutrients,  Fer- 
tilization, Reservoirs,  Seasonal  variation,  Statistical 
analysis,  Florida. 

The  objectives  of  this  study  were  (1)  to  determine 
net  productivity  and  detritus  accumulation  of 
water  hyacinths  (Eichhornia  crassipes)  grown  in 
eutrophic  lake  water  with  and  without  added  nu- 
trients and  (2)  to  determine  the  potential  of  detritus 
as  a  nutrient  source  or  sink.  The  study  was  con- 
ducted in  two  60-cm  deep  by  7.6  m  by  61  m 
reservoirs  located  in  central  Florida.  One  reservoir 
was  fertilized  by  broadcasting  a  granular  10-4-10 
fertilizer  to  add  100  kg  nitrogen/ha  monthly  for 
the  first  5  months,  and  50  kg  N/ha  for  the  next  7 
months.  Seasonal  changes  were  determined  at 
monthly  intervals  for  one  year.  Significant  differ- 
ences were  observed  in  productivity  between  sea- 
sons and  nutrient  additions.  Seasonal  plant  produc- 
tivity ranged  from  1.9  to  23.1  mg  (dry  wt)/ha  for 
the  fertilized  reservoir  and  -0.2  to  10.2  mg/ha  for 
the  control  reservoir.  Detritus  accumulation  was 
not  significantly  different  between  seasons  or  nutri- 
ent additions.  Seasonal  N  assimilation  by  plants 
ranged  from  34  to  242  kg  N/ha  for  plants  in  the 
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fertilized  reservoir  and  <0  to  104  kg  N/ha  for 
plants  in  the  control  reservoir.  Annual  net  N  re- 
covered in  detritus  represented  21  and  28%  of  the 
total  N  removed  by  plants  in  the  fertilized  and 
control  reservoirs.  Net  N  loading  to  the  reservoirs 
from  detritus  was  92  to  148  kg  N/ha/yr.  (Shidler- 
PTT) 
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LIFE  HISTORIES,  ABUNDANCE  AND  DISTRI- 
BUTION OF  SOME  MACROINVERTEBRATES 
FROM  A  SOUTH  CAROLINA,  USA  COASTAL 
PLAIN  STREAM, 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 

of  Biology. 

L.  A.  Smock. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  3,  p  193- 

208,  January  22,  1988.  10  fig,  38  ref.  National  Park 

Service  contract  CX  5000N0-0946. 

Descriptors:  'Stream  biota,  'Baseline  studies,  'Life 
history  studies,  'Macroinvertebrates,  'Aquatic  in- 
sects, 'Animal  populations,  'Coastal  plains,  'South 
Carolina,  Secondary  productivity,  Beetles,  May- 
flies, Caddisflies,  Dragonflies,  Alderflies,  Black- 
flies,  Isopods,  Ecological  distribution. 

The  most  abundant  macroinvertebrates,  exclusive 
of  chironomids  and  oligochaetes,  were  studied  in 
Cedar  Creek,  a  low-gradient,  second-order,  black- 
water  stream.  Besides  being  of  inherent  interest  to 
the  biology  and  ecology  of  these  species,  this  life- 
history  information  is  necessary  for  macroinverte- 
brate  secondary-production  estimates,  the  develop- 
ment of  energy  budgets  for  streams,  and  for  envi- 
ronmental-impact assessment.  Univoltine  life  histo- 
ries were  found  for  all  species  of  Coleoptera  and 
most  species  of  Ephemeroptera,  although  the 
mayfly  Stenonema  modestum  was  at  least  bivol- 
tine.  Both  univoltinism,  partial  bivoltinism  and 
complete  bivoltinism  were  found  among  the  Tri- 
choptera.  Odonate  species  were  both  univoltine 
and  semivoltine.  The  alderfly  Sialis  aequalis  and 
the  isopod  Asellus  laticaudatus  were  univoltine, 
while  the  blackfly  Simulium  taxodium  produced  at 
least  6  generations  per  year.  Groups  of  functional- 
ly-related species  within  the  orders  Odonata,  Tri- 
choptera,  and  Coleoptera  each  exhibited  possible 
temporal  and/or  spatial  segregation.  The  life  histo- 
ries reported  here  are  similar  to  those  reported  for 
the  same  or  closely-related  species  from  the  warm- 
water  streams  and  rivers  of  the  southeastern 
United  States.  While  there  is  a  general  similarity  in 
the  life  history  of  the  Cedar  Creek  population  of  a 
given  species  with  that  of  populations  from  streams 
in  colder  climates,  the  specific  timing  of  such 
events  as  egg  hatching,  pupation,  and  emergence 
often  differ.  (Shidler-PTT) 
W89-03551 


COMPARISON    OF    SULFUR    CONCENTRA- 
TIONS WITHIN  LAKE  SEDIMENT  PROFILES, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

For  primary  bibliographic  entry  see  Field  5B. 
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NITRATE   DEPLETION    IN   THE   RIPARIAN 
ZONE  OF  A  SMALL  WOODLAND  STREAM, 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-03553 


CHANGES  IN  THE  ABUNDANCE  OF  BLUE- 
GREEN  ALGAE  RELATED  TO  NUTRIENT 
LOADINGS  IN  THE  NEARSHORE  OF  LAKE 
MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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DIRECT  AND  INDIRECT  INFLUENCES  OF 
CRUSTACEAN  ZOOPLANKTON  ON  BACTER- 
IOPLANKTON  OF  LAKE  CONSTANCE, 

Staatliches  Inst,  fuer  Seenforschung  und  Fischer- 
eiwesen,  Langenargen  (Germany,  F.R.). 


H.  Gude. 

Hydrobiologia  HYDRB8,  Vol.  159,  No.  1,  p  63-73, 

March  8,  1988.  4  fig,  2  tab,  54  ref. 

Descriptors:  'Limnology,  'Lakes,  'Plankton, 
•Crustaceans,  'Bacteria,  'Food  habits,  Aquatic 
populations,  Population  density,  Species  composi- 
tion, Growth,  Waterfleas,  Algae,  Flagellates,  Or- 
ganic carbon,  Aquatic  productivity. 

Herbivorous  crustacean  zooplankton  may  influ- 
ence bacterial  populations  of  lakes  directly  by 
grazing  on  them  or  indirectly  by  grazing  on  algae. 
In  Lake  Constance  a  regularly-observed  decrease 
of  bacterial  density  during  periods  of  high  abun- 
dance of  cladocerans  indicated  bacterial  grazing 
losses.  However,  cladoceran  grazing  on  bacteria 
appeared  to  be  less  efficient  than  on  algae.  More- 
over, cladocera  reduced  grazing  pressure  on  bacte- 
ria by  grazing  on  bacterivorous  flagellates.  Addi- 
tionally, a  shift  of  bacterial  composition  from  an 
originally-higher  percentage  of  filamentous  and  ag- 
gregate growth  forms  towards  a  population  of 
homogeneously-distributed  small  single-celled  bac- 
teria was  observed  annually.  Transient  increases  of 
bacterial  abundance  and  productivity  coinciding 
with  the  increase  of  cladocera  at  the  end  of  the 
algal  spring  bloom  were  interpreted  as  field  indica- 
tions of  indirect  bacteria/zooplankton  interactions 
due  to  crustacean  grazing  on  phytoplankton.  The 
release  of  organic  carbon  during  grazing  of  Crusta- 
cea on  algae  was  considered  as  explanation  for  the 
observed  stimulation  of  bacterial  populations. 
Thereby,  additional,  otherwise-inaccessible  algal 
carbon  would  be  made  available  to  bacteria  by 
zooplankton.  Experimental  support  for  this  hy- 
pothesis was  given  by  showing  that  bacteria  were 
able  to  respond  to  crustacean  grazing  on  algae  by 
enhanced  growth  and  activities.  (Author's  ab- 
stract) 
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EXPERIMENTAL  STUDIES  ON  SOME  FAC- 
TORS INFLUENCING  PHOSPHORUS  SOLU- 
BILIZATION IN  CONNEXION  WITH  THE 
DRAWDOWN  OF  A  RESERVOIR, 

Centre   National    de   la    Recherche    Scientifique, 
Toulouse   (France).   Centre  d'Ecologie   des  Res- 
sources  Renouvelables. 
A.  Fabre. 

Hydrobiologia  HYDRB8,  Vol.  159,  No.  2,  p  153- 
158,  March  15,  1988.  3  fig,  1  tab,  24  ref. 

Descriptors:  'Dam  effects,  'Water  pollution 
sources,  'Reservoirs,  'Drawdown,  'Phosphorus, 
'Cycling  nutrients,  'Solubility,  Sediments,  Suspen- 
sion, Pyrenees  Mountains,  France,  Drying,  Mixing, 
Turbidity,  Orthophosphates,  Influent  streams,  Hy- 
drogen ion  concentration. 

The  periodic  drawdown  of  reservoirs  affects  the 
phosphorus  cycle.  During  dry  periods  sediments 
are  in  immediate  contact  with  the  atmosphere,  then 
part  of  them  are  resuspended  when  the  water  rises 
again.  Experimental  studies  on  sediments  of  the 
Puyvalodor  reservoir  (Pyrenees,  France),  which  is 
subjected  to  a  considerable  drawdown  every  year, 
showed  that  the  quantity  of  phosphorus  dissolved 
after  sediment  resuspension  varied  according  to  the 
speed  with  which  the  water  rises,  the  preceding 
desiccation  of  the  sediments,  and  the  origin  of  the 
water  used  in  the  experiments.  An  increased  refill- 
ing rate  resulted  in  decreased  phosphorus  redisso- 
lution.  The  intensity  with  which  the  sediments 
were  stirred  depended  on  the  refilling  rate.  In  the 
experiment  a  far  stronger  turbidity  was  noted 
when  the  water  was  added  in  three  steps  rather 
than  all  at  once.  Sediments  subjected  to  desiccation 
by  air  at  15  C  for  a  week  yielded  more  orthophos- 
phate than  those  used  as  collected.  The  observed 
differences  related  to  the  origin  of  the  water  were 
attributed  to  differences  in  the  influent  streams' 
initial  orthophosphate  content  and  pH.  Less  ortho- 
phosphate  was  released  into  water  with  an  already- 
high  orthophosphate  content  whereas  higher  pH 
correlated  with  higher  orthophosphate  redissolu- 
tion.  These  drawdown-related  variables  must  be 
taken  into  account  when  studying  the  solubiliza- 
tion of  phosphorus  in  reservoirs.  (Author's  ab- 
stract) 
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SEASONAL  CHANGES  IN  SEDIMENT  AND 
WATER  CHEMISTRY  OF  A  SUBTROPICAL 
SHALLOW  EUTROPHIC  LAKE, 

Central  Florida  Research  and  Education  Center, 
Sanford,  FL. 

A.  Ali,  K.  R.  Reddy,  and  W.  F.  DeBusk. 
Hydrobiologia  HYDRB8,  Vol.  159,  No.  2,  p  159- 
167,  March  15,  1988.  6  fig,  5  tab,  19  ref. 

Descriptors:  'Eutrophication,  'Hydrologic  data 
collections,  'Eutrophic  lakes,  'Lake  sediments, 
'Shallow  water,  'Subtropic  zone,  'Florida,  Chem- 
ical properties,  Seasonal  variation,  Dissolved 
solids,  Conductivity,  Flushing,  Precipitation,  Ni- 
trogen, Phosphorus,  Organic  matter,  Organic 
carbon. 

A  field  study  was  conducted  (May  1981  to  June 
1982)  to  develop  a  database  on  Lake  Monroe  (4000 
ha  surface  and  ca.  2  m  deep),  a  part  of  the  St. 
Johns  River  located  in  central  Florida.  Quantita- 
tive samples  of  lake  water  and  sediments  were 
collected  monthly  from  16  stations  and  analyzed 
for  various  physico-chemical  parameters.  Relative- 
ly-high levels  of  dissolved  solids  (mean  electrical 
conductivity  (EC)  =  1832  microS/cm)  prevailed 
in  the  lake  water,  and  seasonal  changes  in  EC  were 
probably  associated  with  hydrologic  flushing  from 
external  sources,  such  as  incoming  water  from 
upstream  as  well  as  precipitation.  Average  month- 
ly levels  of  total  nitrogen  and  phosphorus  during 
the  study  period  were  1.82  and  0.21  mg/1.  Nutrient 
concentrations  in  the  water  did  not  show  any 
strong  seasonal  trends.  Organic-matter  content  of 
the  lake  sediments  ranged  from  1  to  1 82  g  carbon/ 
kg  of  dry  sediment,  reflecting  considerable  spatial 
variability.  All  nutrient  elements  in  the  sediments 
showed  highly-significant  (P  <  0,01)  correlations 
with  sediment  organic  C,  though  little  or  no  signif- 
icant relationship  appeared  at  any  sampling  period 
between  water  and  sediment  chemistry  of  the  lake. 
Temporal  trends  in  water  and  sediment  chemical 
parameters  may  have  been  concealed  by  periodic 
hydrologic  flushing  of  the  St.  Johns  River  into 
Lake  Monroe.  (Author's  abstract) 
W89-03558 


DEGRADATION  OF  SOFTWOOD  (14C 
LIGNIN)  LIGNOCELLULOSES  AND  ITS  RE- 
LATION TO  THE  FORMATION  OF  HUMIC 
SUBSTANCES  IN  RIVER  AND  POND  ENVI- 
RONMENTS, 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 

E.  Fustec,  E.  Chauvet,  G.  Gas,  D.  Lacaze,  and  M. 
Escautier. 

Hydrobiologia  HYDRB8,  Vol.  159,  No.  2,  p  169- 
176,  March  15,  1988.  2  fig,  4  tab,  32  ref. 

Descriptors:  'Detritus,  'Garonne  River,  'Rivers, 
'Ponds,  'Degradation,  'Softwood,  'Carbon  ra- 
dioisotopes, Lignocelluloses,  Humic  substances, 
France,  Mineralization,  Running  waters,  Standing 
waters,  Sediments,  Oxygen  supply,  Carbon  diox- 
ide, Organic  carbon. 

The  fate  of  lignin  in  water  and  sediment  of  the 
Garonne  River  (France)  and  of  a  pond  in  its  flood- 
plain  was  examined  using  specifically-labeled  lig- 
nocelluloses. No  significant  differences  appeared  in 
the  mineralization  rate  of  C-14-labeled  lignin  in 
alder,  poplar,  or  willow  in  running-water  samples. 
Conversion  of  total  radioactivity  to  C-14-labeled 
carbon  dioxide  ranged  between  18.7%  and  24.4% 
after  120  days  of  incubation.  The  degree  of  C-14- 
labeled-lignin  mineralization  in  standing  water  and 
sediments  was  clearly  lower,  especially  in  sub- 
merged sediments,  and  was  correlated  with  oxygen 
supply.  After  60  days  of  incubation  3.3%  to  7.9% 
of  the  C-14-labeled  lignin  was  recovered  in  water 
samples  as  dissolved  organic  carbon  originating 
from  microbial  metabolism.  In  water  extracts  from 
sediment  the  percentage  of  dissolved  organic  C  14 
was  only  0.4%  to  1.3%  of  the  applied  activity.  In 
the  humic  fraction  extracted  from  sediments  it  did 
not  exceed  4.4%  which  was  much  lower  than  in 
soils.  No  significant  difference  appeared  between 
river  and  pond  conditions  for  humic-substances 
formation.  (Author's  abstract) 
W89-03559 
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NITROGEN  DYNAMICS  IN  A  EUTROPHIC 
LAKE  SEDIMENT, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

K.  R.  Reddy,  R.  E.  Jessup,  and  P.  S.  C.  Rao. 
Hydrobiologia  HYDRB8,  Vol.  159,  No.  2,  p  177- 
188,  March  15,  1988.  4  fig,  5  tab,  26  ref. 

Descriptors:  *Eutrophic  lakes,  'Lake  sediments, 
•Nitrogen,  'Nitrogen  cycle,  *Lake  restoration, 
•Florida,  Lake  Apopka,  Shallow  water,  Water 
hyacinth,  Isotope  studies,  Ammonium,  Absorption, 
Interstitial  water,  Simulation,  Nutrients,  Nitrogen 
compounds. 

Nitrogen  flux  from  sediment  of  Lake  Apopka,  a 
shallow  central  Florida  lake,  and  subsequent  utili- 
zation by  the  water  hyacinth  (Eichhornia  cras- 
sipes)  were  evaluated  using  an  outdoor-microcosm 
sediment/water  column.  Sediment  N  was  enriched 
with  N15  to  quantitatively  determine  the  move- 
ment of  ammonium  N  from  the  sediment  to  the 
overlying  water  column.  During  the  first  30  days, 
48%  of  the  total  N  uptake  by  water  hyacinth  was 
derived  from  sediment  N15-labeled  ammonium  N. 
This  had  decreased  to  14%  after  183  days.  Mass 
balance  of  N  indicates  that  about  25%  of  sediment 
ammonium  N  was  released  into  the  overlying 
water,  but  only  17%  was  assimilated  by  water 
hyacinths.  Ammonium-N  levels  in  the  water 
column  were  very  low,  with  little  or  no  concentra- 
tion gradients.  Ammonium-N  levels  in  the  intersti- 
tial water  of  the  sediment  were  in  the  range  of  30- 
35  mg/L  for  the  lower  depths  (>35  cm),  while  in 
the  surface  5  cm  of  depth  ammonium-N  levels 
decreased  to  3.2  mg/L.  Simulated  results  also 
showed  similar  trends  for  the  interstitial  ammoni- 
um-N concentration  of  the  sediment.  The  overall 
estimated  ammonium-N  flux  from  the  sediment  to 
the  overlying  water  was  4.8  microg/square  cm/ 
day,  and  the  soluble  organic-N  flux  was  5.8  microg 
N/square  cm/day.  Total  N  flux  was  10.6  microg 
N/square  cm/day.  (Author's  abstract) 
W89-03560 


EFFECTS  OF  MINERAL  TURBIDITY  ON 
FRESHWATER  PLANKTON  COMMUNITIES: 
THREE  EXPLORATORY  TANK  EXPERI- 
MENTS OF  FACTORIAL  DESIGN, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
S.  T.  Threlkeld,  and  D.  M.  Soballe. 
Hydrobiologia  HYDRB8,  Vol.  159,  No.  3,  p  223- 
236,  March  22,   1988.  7  fig,  4  tab,  28  ref.  NSF 
grants  BSR  8206865  and  BSR  8315127. 

Descriptors:  *Reservoirs,  *Limnology,  'Plankton, 
•Turbidity,  'Minerals,  Experimental  design,  Ben- 
tonite,  Kaolin,  Silica,  Oklahoma,  Texas,  Fish,  Nu- 
trients. 

Three  experiments  were  conducted  in  18  7000-L 
tanks  containing  plankton  derived  from  Lake 
Texoma  (Oklahoma/Texas),  a  large  reservoir  often 
subject  to  turbid  inflows.  Replicate  plankton  com- 
munities developed  for  30-45  d  in  response  to  4-9 
treatments  of  planktivorous  fish,  dead  fish,  nutrient 
additions,  and  artificial  removal  of  zooplankton 
with  plankton  netting  (or  combinations  of  these 
manipulations).  In  one  experiment  three  concentra- 
tions of  kaolin  were  then  added  and  in  the  other 
two  experiments  bentonite  or  powdered  silica  were 
added.  The  responses  of  the  diverse  plankton  com- 
munities to  the  addition  of  mineral  turbidity  were 
measured  for  an  additional  period  of  30-45  d.  Ef- 
fects of  introduced  minerals  (quality  or  concentra- 
tion effects)  and  food-web  treatments  after  mineral 
addition  (fish,  nutrients,  etc.)  were  determined  by 
analysis  of  covariance,  resulting  in  a  statistical 
model  explaining  >  80%  of  the  variance  for  most 
response  variables.  The  values  of  response  varia- 
bles at  the  time  of  mineral  addition  were  often  the 
most  important  source  of  variation,  suggesting  the 
importance  of  biotic  community  resiliency  to  the 
effects  of  mineral  turbidity.  There  were  few  effects 
of  mineral  particles  on  physical  or  chemical  (tem- 
perature, conductivity,  oxygen,  pH),  nutrient  (ni- 
trate, phosphate,  alkalinity)  or  biotic  (algal  or  zoo- 
plankton  populations)  components  of  the  tank 
communities.  (Author's  abstract) 
W89-03564 


EFFECTS  OF  PERMETHRIN  ON  PHYTO- 
PLANKTON  AND  ZOOPLANKTON  IN  AN  EN- 
CLOSURE ECOSYSTEM  IN  A  POND, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03566 


EVALUATION  OF  INDICATORS  OF  NITRO- 
GEN LIMITATION  IN  DEEP  PRAIRIE  LAKES 
WITH  LABORATORY  BIOASSAYS  AND  LIM- 
NOCORRALS. 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
E.  E.  Prepas,  and  A.  M.  Trimbee. 
Hydrobiologia  HYDRB8,  Vol.  159,  No.  3,  p  269- 
276,  March  22,  1988.  3  fig,  3  tab,  27  ref. 

Descriptors:  *Lakes,  *Nitrogen,  'Bioassay,  *Meso- 
cosms,  *Cyanophyta,  Canada,  Euphotic  zone, 
Limiting  nutrients,  Enrichment,  Phosphorus,  Bio- 
mass,  Epilimnion. 

The  deep  lakes  in  central  Alberta  are  characterized 
by  relatively-high  total  nitrogen  (TN)  to  total 
phosphorus  (TP)  ratios  (33  to  64,  by  weight)  and 
high  TP  (10  to  100  microg/L)  in  the  euphotic  zone 
in  summer.  These  same  lakes  show  indications  of 
nitrogen  limitation-(l)  blue-green  algae  are  rela- 
tively important  in  summer  (7  to  88%  of  total 
biomass)  and  a  large  proportion  of  the  filaments 
contain  heterocysts  and  (2)  inorganic  nitrogen 
levels  are  extremely  low  in  the  surface  waters 
(nitrite  plus  nitrate  plus  ammonium  minus  N  is  less 
than  10  microg/L).  In  1985  and  1986  inorganic 
nitrogen  (25  to  1200  microg/1  minus  N)  and/or 
phosphorus  (12  to  100  microg/L  minus  P)  was 
added  to  water  in  31-cu-m  limnocorrals  or  2-1 
bottles  from  four  deep  prairie  lakes.  In  most  cases, 
phytoplankton  biomass  (estimated  as  chlorophyll 
a)  was  stimulated  only  by  phosphorus  additions. 
However,  for  8  days  after  an  unusually  rainy  6-day 
period,  phytoplankton  biomass  was  stimulated  by 
nitrogen  additions.  After  this  storm,  TP  increased 
by  up  to  75%  in  the  epilimnion  of  the  study  lakes 
whereas  TN  did  not  increase.  The  algae  which 
increased  in  these  experiments  tended  to  be  the 
dominant  algae  in  the  control  vessels,  which  varied 
with  the  experiment  and  the  lake.  Thus,  a  large 
proportion  of  blue-green  algae  and  low  inorganic- 
nitrogen  levels  are  not  indicative  per  se  of  nitrogen 
limitation  in  lakes.  (Author's  abstract) 
W89-03568 


CASCADING  TROPHIC  INTERACTIONS:  UN- 
COUPLING AT  THE  ZOOPLANKTON-PHY- 
TOPLANKTON  LINK, 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Biology. 
D.  J.  McQueen,  and  J.  R.  Post. 
Hydrobiologia  HYDRB8,  Vol.  159,  No.  3,  p  277- 
296,  March  22,  1988.  17  fig,  7  tab,  49  ref. 

Descriptors:  *Limnology,  *Food  chains,  •Zoo- 
plankton,  *  Phytoplankton,  *Mesocosms,  Fish, 
Crustaceans,  Daphnia,  Population  density,  Trans- 
parency, Algae,  Biomass,  Diets,  Eutrophication, 
Algae,  Population  dynamics,  Perch. 

Four  limnocorrals  were  used  to  examine  the  inter- 
actions between  planktivorous  fish,  crustacean 
zooplankton,  and  phytoplankton.  As  the  summer 
progressed,  the  relationship  between  Daphnia  bio- 
mass and  phytoplankton  abundance  became  more 
complex  and  less  predictable.  Investigation  of  these 
interactions  suggested  four  conclusions.  (1)  During 
late  July  and  throughout  August  and  September, 
water  transparency  decreased  and  algal-cell  counts 
increased.  Decreased  transparency  was  associated 
with  increased  concentrations  of  algae  that  were 
poor  food  sources  for  Daphnia.  These  results  sug- 
gested that  decreased  water  transparency  was  not 
caused  by  decreases  in  Daphnia  biomass.  (2)  There 
was  no  correlation  between  the  magnitude  of  July 
Daphnia  biomasses  and  the  percentage  of  'poor- 
food-source'  algae  that  were  observed  in  August. 
This  suggested  that  grazer  effects  were  not  neces- 
sary for  the  onset  of  summer  poor-food-source 
algal  blooms.  (3)  There  was  no  correlation  be- 
tween decreased  Daphnia  reproductive  capacity 
and  poor-food-source  blooms.  These  data  suggest- 
ed that  blooms  of  poor-food-source  algae  were  not 
necessary  for  the  collapse  of  Daphnia  populations. 


(4)  There  was  a  strong  correlation  between  the 
time  that  0+  yellow-perch  planktivores  reached 
biomasses  of  30-50  kg/ha  and  the  collapse  of 
Daphnia  populations.  These  results  suggested  that 
these  fish  biomasses  caused  the  Daphnia  population 
collapse.  (Author's  abstract) 
W89-03569 


CAN  RESULTS  FROM  LIMNOCORRAL  EX- 
PERIMENTS BE  TRANSFERRED  TO  IN  SITU 
CONDITIONS, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

J.  Bloesch,  P.  Bossard,  H.  Buhrer,  H.  R.  Burgi,  and 

U.  Uehlinger. 

Hydrobiologia  HYDRB8,  Vol.  159,  No.  3,  p  297- 

309,  March  22,  1988.  2  fig,  6  tab,  53  ref. 

Descriptors:  *Limnology,  *Mesocosms,  •Experi- 
mental design,  *In  situ  tests,  *Lake  Lucerne, 
•Crustaceans,  Switzerland,  Plankton,  Seston,  Cy- 
cling nutrients,  Eddy  diffusion,  Reproducibility, 
Particulate  matter. 

In  1982-1984  eight  limnocorral  (LC)  experiments, 
each  lasting  for  two  weeks,  were  performed  in 
mesotrophic  Lake  Lucerne,  Switzerland,  to  study 
the  effects  of  removal  of  crustaceans  by  95-micron 
filter  nets  on  zooplankton/phytoplankton  relation- 
ships and  epilimnetic  carbon  and  phosphorus 
fluxes.  Seston  concentrations  and,  to  a  lesser 
extent,  primary-production  rates  were  reduced  in 
control  LCs  through  zooplankton  grazing,  and  set- 
tling flux  increased  through  fecal-pellet  produc- 
tion. But  C  and  P  regeneration  were  not  signifi- 
cantly affected.  Several  indications  were  found 
that  the  LCs,  despite  their  large  size  (about  70  cu 
m),  were  artificial  systems  when  compared  to  the 
surrounding  lake:  Eddy  diffusion  was  diminished 
by  about  one  order  of  magnitude,  nutrients  were 
depleted,  phytoplankton  and  zooplankton  showed 
lower  standing  crops  in  the  control  LCs  than  in  the 
lake,  phytoplankton  showed  a  shift  from  nanno- 
plankton  to  netplankton,  crustacean  zooplankton 
were  limited  in  their  vertical  migration,  and  partic- 
ulate organic-C  and  particulate-P  sedimentation 
rates  were  increased.  Problems  of  the  LC  tech- 
nique include  replicability,  scaling  (size  and  time), 
and  data  extrapolation.  The  impact  of  crustacean 
zooplankton  on  particulate  matter,  i.e.,  seston  re- 
duction and  sedimentation  enhancement,  could  be 
extrapolated  on  a  qualitative,  but  not  on  a  quantita- 
tive, basis  for  the  Lake  Lucerne  ecosystem.  (Au- 
thor's abstract) 
W89-03570 


PHOSPHORUS  BIOAVAILABILITY  OF  FLU- 
VIAL SEDIMENTS  DETERMINED  BY  ALGAL 

ASSAYS, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

B.  K.  Ellis,  and  J.  A.  Stanford. 

Hydrobiologia  HYDRB8,  Vol.  160,  No.  1,  p  9-18, 

March  8,  1988.  3,  fig,  4  tab,  27  ref.  EPA  Grants 

R008223-01  and  812071-01-0. 

Descriptors:  *Fluvial  sediments,  *Phosphorus, 
•Bioavailability,  •Bioassay,  *Algae,  Selenastrum, 
Primary  productivity,  Bank  erosion,  Suspended 
sediments,  Model  studies,  Flathead  Lake,  Flathead 
River,  Montana. 

Primary  productivity  in  Flathead  Lake,  Montana, 
is  limited  by  available  phosphorus;  the  mainstream 
Flathead  River,  the  lake's  major  tributary,  may 
carry  as  much  as  200  metric  tons  of  phosphorus 
associated  with  particulate  material  into  the  lake 
during  the  spring  freshet.  Major  increases  in  pri- 
mary productivity  have  been  observed  following 
the  distribution  and  sedimentation  of  a  turbidity 
plume  that  forms  in  the  lake  each  spring.  Under- 
standing of  the  availability  of  phosphorus  associat- 
ed with  the  sediments  was  needed  in  order  to 
accurately  calibrate  loading  models  for  the  lake. 
Eroding  bank  soils  and  riverine  suspended  sedi- 
ments from  the  river/lake  ecosystem  were  cultured 
with  the  alga  Selenastrum  capricornutum,  with  the 
sediments  as  the  sole  source  of  phosphorus.  Ex- 
traction of  phosphorus  by  sodium  hydroxide  and 
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nitrilotriacetic  acid  solutions  were  compared  to 
results  from  algal  bioassays.  The  fine  sediment 
particles  transported  into  Flathead  Lake  during 
spring  runoff  had  the  highest  availability  (6%  of 
total  P).  Bank  soils  which  contained  the  greatest 
percentage  of  fine  clays  exhibited  similar  (4%  of 
total  P)  availability.  Bank  soils  containing  predomi- 
nantly organic  phosphorus  had  the  lowest  avail- 
ability. Spearman's  rank  correlation  indicated  sig- 
nificance at  the  5%  test  level  between  algal  assay 
estimates  of  available  phosphorus  and  both  chemi- 
cal extraction  techniques.  (Shidler-PTT) 
W89-03572 


IONIC  CONTENT  AS  A  FACTOR  INFLUENC- 
ING TURBIDITY  IN  TWO  FLOODPLAIN 
LAKES  AFTER  A  FLOOD, 

Natal  Univ.,  Pietermaritzburg  (South  Africa). 
Dept.  of  Botany. 

E.  G.  J.  Akhurst,  and  C.  M.  Breen. 
Hydrobiologia  HYDRB8,  Vol.  160,  No.  1,  p  19-31, 
March  8,  1988.  9  fig,  5  tab,  25  ref. 

Descriptors:  *Lakes,  *Flood  plains,  *Floods,  •Tur- 
bidity, *Conductivity,  Suspended  solids,  Settling 
velocity,  Floodwater,  Flushing,  Transparency, 
Light  penetration,  South  Africa. 

The  relationship  between  ionic  content,  measured 
as  electrical  conductivity,  and  turbidity  resulting 
from  inorganic  suspensoids  was  investigated  ex- 
perimentally on  the  Pongolo  river  floodplain, 
South  Africa.  Turbid  flood  waters  were  mixed  in 
various  proportions  with  clear  lake  water  of  high 
conductivity,  and  settling  rates  determined.  For 
the  conductivity  range  215-1084  microS/cm  there 
was  an  increase  in  the  maximum  settling  rate  from 
3.3-20.6%/h.  These  data  were  compared  with  ob- 
servations made  in  a  turbid  lake  of  low  conductivi- 
ty, and  a  clear-water  lake  of  high  conductivity, 
during  and  after  a  flood.  The  lake  in  which  the 
final  conductivity  was  high  (Lake  Mhlolo-mean 
final  conductivity  575,  range  295-1230  microS/cm) 
cleared  more  rapidly  than  the  one  where  the  final 
conductivity  was  low  (Lake  Sokunti-mean  final 
conductivity  240,  range  235-244  microS/cm).  The 
results  of  this  study  have  shown  that  ionic  content, 
measured  as  conductivity,  is  an  important  factor  in 
the  clearing  of  lake  waters  after  flooding.  For  an 
individual  lake  the  effect  of  ionic  content  on  clear- 
ing can  be  influenced  by  three  factors:  (1)  the 
difference  between  the  ionic  content  of  the  lake 
and  flood  waters,  (2)  the  efficiency  of  flushing 
while  the  river  and  lake  are  in  contact,  and  (3)  the 
final  ionic  content  of  the  lake  when  the  river  and 
lake  lose  contact.  (Shidler-PTT) 
W89-03573 


INCORPORATION  OF  35S04U-)  INTO  SEDI- 
MENTS OF  THREE  NEW  YORK  LAKES, 

State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03574 


ACID  STRESS  AND  LAKE  BACTERIA:  UL- 
TRASTRUCTURAL  AND  PHYSIOLOGICAL 
CORRELATES  OF  SOME  ACID  AND  COPPER 
STRESSES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03575 


LAKE  CHISHOLM,  A  POLYHUMIC  FOREST 
LAKE  IN  TASMANIA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

L.  C.  Bowling,  and  P.  A.  Tyler. 

Hydrobiologia  HYDRB8,  Vol.  161,  p  55-67,  April 

30,  1988.  14  fig,  2  tab,  52  ref. 

Descriptors:  'Limnology,  'Optical  properties, 
•Stratification,  'Baseline  studies,  'Tasmania, 
Acidic  water,  Color,  Salinity,  Sulfides,  Lake  mor- 
phology, Euphotic  zone,  Thermocline,  Meromictic 
lakes,  Flagellates,  Scandinavia. 

Lake  Chisholm  is  a  warm,  acidic,  monomictic  lake 
in  western  Tasmania.  It  is  290  in  long,  238  m  wide, 


and  has  a  maximum  depth  of  13.1  m.  Its  large 
relative  depth  and  sheltering  forest  result  in  nine 
months'  stratification.  Among  its  special  properties 
is  abundant  allochthonous  color,  designated  'poly- 
humic'.  The  high  humic  content  produces  a  sharp, 
shallow  thermocline  (about  2-3  m  from  the  sur- 
face), a  shallow  euphotic  depth  (<1  m),  and  an 
underwater  light  climate  dominated  by  red  wave- 
lengths. With  values  of  electrical  conductivity  at 
18  C  of  100-130  microS/cm  the  lake  is  of  moderate 
salinity  on  a  Tasmanian  scale,  but  low  on  a  world 
scale.  The  hypolimnion  is  anoxic  and  sulfide-laden 
and  even  in  winter  circulation  is  sluggish.  For 
much  of  the  year  the  lake  resembles  a  biogenically 
meromictic  lake,  and  though  there  is  only  slight 
chemical  enrichment  of  the  hypolimnion  there  is 
nonetheless  considerable  vertical  structure  in  the 
water  column.  Chromophyte  flagellates  are  the 
dominant  algae,  a  few  species  often  forming  mono- 
specific blooms  in  a  sporadic  manner.  Lake  Chis- 
holm is  seen  as  an  oceanic,  mid-latitude  counter- 
point to  dimictic,  polyhumic,  flagellate  haunts  in 
Scandinavia.  (Author's  abstract) 
W89-03576 


HORIZONTAL  DIFFERENTIATION  IN  THE 
LIMNOLOGY  OF  A  TROPICAL  RIVER-LAKE 
(LAKE  KYOGA,  UGANDA), 

Uganda  Freshwater  Fisheries  Research  Organiza- 
tion, Jinja. 
S.  Mungoma. 

Hydrobiologia  HYDRB8,  Vol.  162,  No.  1,  p  89-96, 
May  9,  1988.  7  fig,  4  tab,  6  ref. 

Descriptors:  'Limnology,  'Environmental  gradi- 
ent, 'Tropical  regions,  'Species  composition, 
'Uganda,  Physicochemical  properties,  Nutrients, 
Phytoplankton,  Zooplankton,  Macrophytes,  Influ- 
ent streams,  Outlets,  Mixing,  Lake  Kyoga,  Nile 
River. 

The  Nile  is  the  largest  single  inflow  to  Lake 
Kyoga,  but  most  of  the  lake  water  comes  from  two 
eastern  rivers.  There  is  a  slow  east-west  flow 
mixing  the  two  water  masses  towards  the  outflow, 
the  Nile.  The  southern  and  western  waters  of  the 
lake  were  characterized  by  low  mean  alkalinities 
(1.23  meq/1),  conductivities  (106  microS/cm),  and 
pH  (7.2),  and  high  transparencies  (1.7  m).  In  the 
east,  comparatively  high  alkalinities  (1.96  meq/1), 
conductivities  (168  microS/cm),  and  pH  (7.4),  and 
low  transparencies  (0.8  m)  were  encountered. 
Hardness  varied  from  0.6  meq/1  in  the  west  to  1.0 
meq/1  in  the  east.  Silica  and  sulfate  decreased 
westward  from  the  eastern  lake  arms,  while  nitrate 
and  phosphate  varied  seasonally  in  the  lake,  which 
was  mostly  saturated  with  oxygen  (86-120%)  from 
the  surface  to  the  bottom.  Some  evidence  of  poly- 
mixis  was  encountered.  A  rich  phytoplankton  flora 
occurred  with  the  major  groups  well  represented 
by  Chlorophyceae  (37%),  Bacillariophyceae 
(36%),  and  Cyanophyceae  (26%).  Synedra  spp. 
(20%),  Anabaena  spp.  (16%)  and  Nitzschia  spp. 
(10%)  were  the  dominant  species  groups  during 
July/August  1981.  The  macrophyte  genera  Vallis- 
neria,  Potamogeton,  Nymphaea,  Ceratophyllum, 
and  Hydrilla  occurred  prominently  in  the  clearer 
southern  lake  water.  Rotifers  and  crustacean  zoo- 
plankters  found  were  also  recorded.  Meroplank- 
tonic  crustaceans  and  chironomids  and  other  in- 
sects often  occurred  in  large  numbers.  (Author's 
abstract) 
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HETEROTROPHIC  BACTERIAL  ACTIVITY 
AND  PRIMARY  PRODUCTION  IN  A  HYPER- 
TROPHIC AFRICAN  LAKE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  D.  Robarts. 

Hydrobiologia  HYDRB8,  Vol.  162,  No.  2,  p  97- 

107,  May  16,  1988.  6  fig,  4  tab,  44  ref. 

Descriptors:  'Limnology,  'Reservoirs,  'Hetero- 
trophic bacteria,  'Primary  productivity,  'Africa, 
Phytoplankton,  Cyanophyta,  Organic  carbon,  Epi- 
limnion,  Euphotic  zone,  Biomass,  Chlorophyll  a, 
Glucose,  Absorption,  Statistical  analysis. 

The  relationship  between  heterotrophic  bacteria 
and  phytoplankton  in  the  epilimnion  of  Hartbee- 


spoort  Dam,  South  Africa,  was  examined  by  statis- 
tically analyzing  three  years  of  parallel  measure- 
ments of  glucose  uptake  and  phytoplankton  partic- 
ulate and  dissolved-organic-carbon  (DOC)  produc- 
tion. Algal  biomass  ranged  between  4.0  and  921.1 
mg  chlorophyll  a/cubic  m  at  the  surface.  Primary 
production  varied  between  69.5  and  3010.0  mg  C/ 
square  m/h  while  algal  production  of  DOC  ranged 
from  2.5  to  219.2  mg  C/square  m/h.  Bacterial 
numbers  reached  a  summer  peak  of  44,230,000 
cells/ml  in  the  first  year  and  showed  no  depth 
variation.  The  maximum  rate  of  glucose  uptake 
reached  a  peak  of  5.52  microg  C/l/h.  Maximum 
glucose  uptake  rate,  maximum  glucose  concentra- 
tion, and  glucose  turnover  time  were  usually  high- 
est at  the  surface  and  decreased  with  depth  con- 
comitant with  algal  production.  At  the  surface, 
maximum  rate  of  glucose  uptake  was  correlated 
with  DOC  and  primary  production.  At  5  and  10  m, 
maximum  glucose  uptake  rate  was  correlated  with 
integral  euphotic  zone  algal  production  and  bacte- 
rial numbers.  Glucose-turnover  time  was  inversely 
related  to  integral  algal  production  and  less  strong- 
ly to  bacterial  numbers.  The  data  indicated  that 
although  bacterial  numbers  and  biomass  were  low 
relative  to  algal  biomass  in  this  hypertrophic  lake, 
heterotrophic  bacteria  attained  high  rates  of  meta- 
bolic activity  as  a  result  of  enhanced  algal  produc- 
tion of  available  organic  carbon.  (Author's  ab- 
stract) 
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TEMPORAL  DYNAMICS  AND  SPATIAL  VARI- 
ATION OF  ALGAE  IN  RELATION  TO  HY- 
DROLOGY AND  SEDIMENT  CHARACTERIS- 
TICS IN  THE  OKEFENOKEE  SWAMP,  GEOR- 
GIA, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
S.  A.  Schoenberg,  and  J.  D.  Oliver. 
Hydrobiologia  HYDRB8,  Vol.  162,  No.  2,  p  123- 
133,  May  16,  1988.  7  fig,  3  tab,  51  ref.  NSF  grant 
BSR82  15587. 

Descriptors:  'Limnology,  'Okefenokee  Swamp, 
'Swamps,  'Algae,  'Georgia,  Chlorophyll  a,  Cy- 
cling nutrients,  Epiphytes,  Phosphorus,  Phyto- 
plankton, Hydrology,  Sediments. 

In  a  20-month  study,  phytoplankton  and  periphy- 
ton  chlorophyll  a  and  dry  mass  of  macroscopic 
algal  aggregates  in  four  marshes  and  a  lake  within 
the  Swamp  were  comparable  to  other  wetlands 
and  lake  littoral  areas.  Chlorophyll  levels  in  two 
marshes  were  inversely  related  to  water  level,  and 
phytoplankton  at  three  marshes  developed  unimo- 
dal  maxima  following  macrophyte  dieback.  Stand- 
ing stocks  in  a  vernally-inundated  marsh  were 
greater  than  in  a  nearby  marsh  which  was  perma- 
nently inundated;  chlorophyll  levels  displayed 
longer  blooms  in  the  inundated  marsh  during  peri- 
ods of  low  rainfall  or  after  drought.  Field  dynam- 
ics, sediment  sorption  characteristics,  and  algal 
bioassays  suggest  that  evaporative  drawdown  stim- 
ulates algae  by  release  of  nutrients  from  exposed 
peat,  while  high  water  levels  reduce  nutrient  re- 
lease from  sediments  and  disperse  phytoplankton 
through  flushing.  Equilibrium  phosphate  concen- 
trations of  sediments  and  algal  levels  were  higher 
at  an  abandoned  rookery  than  a  nearby  non-rook- 
ery area,  indicating  nutrient  enrichment  from  resid- 
ual guano  deposits.  (Author's  abstract) 
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BIOLOGICAL  EFFECTS  OF  NITRATE  FER- 
TILIZATION AND  WATER  REPLACEMENT 
IN  AN  OLIGOTROPHY  COLD  WATER  POND, 

Oregon  Univ.,  Eugene.  Dept.  of  Biology. 
W.  K.  Dodds,  and  R.  W.  Castenholz. 
Hydrobiologia  HYDRB8,  Vol.  162,  No.  2,  p  141- 
146,  May  16,  1988.  2  tab,  21  ref. 

Descriptors:  'Limnology,  'Cold  springs,  'Oligo- 
trophy lakes,  'Nitrates,  'Fertilization,  Flushing. 
Limiting  nutrients,  Nostoc,  Mesocosms,  Phospho- 
rus, Nitrogen  fixation,  Chlorophyll,  Sediments, 
Diatoms,  Plant  growth,  Cyanophyta. 

Plastic  enclosures  (limnocorrals)  were  used  to 
assess  the  impact  of  adding  nitrate  to  an  oligotro- 
phy pond.  The  pond,  Mare's  Egg  Spring,  is  spring 
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fed  at  a  constant  temperature  of  4.5  C  (the  main 
portion  of  the  pool  never  exceeded  6  C)  and  a 
molar  ratio  of  N:P  of  0.5.  The  pool  is  dominated 
by  the  cyanobacterium  (blue  green  alga),  Nostoc 
pruniforme,  which  is  capable  of  nitrogen  fixation. 
This,  in  combination  with  the  low  N:P  ratio,  sug- 
gested that  non-nitrogen  fixing  primary  producers 
were  limited  by  nitrogen.  Over  a  period  of  one 
month,  growth  and  nitrogen  fixation  of  Nostoc, 
suspended  chlorophyll,  sediment  denitrification, 
and  benthic  diatom  diversity  were  not  dependent 
upon  nitrogen  concentration.  However,  sedimenta- 
ry chlorophyll  levels  increased  slightly  when  ni- 
trate levels  were  increased  from  0.71  microM  (am- 
bient) to  214  microM.  Limnocorrals  with  slit  sides 
gave  water-replacement  rates  between  those  for 
complete  enclosure  and  those  in  open  water.  In  the 
open  channel,  Nostoc  growth  was  highest,  and 
suspended  chlorophyll  the  lowest.  In  the  closed 
corrals,  Nostoc  growth  was  the  lowest  and  sus- 
pended chlorophyll  the  highest,  with  intermediate 
values  in  the  slit  corrals.  Therefore,  short-term 
increases  of  nitrate  levels  in  nitrogen-poor  aquatic 
systems  do  not  necessarily  affect  the  biological 
community,  but  slowing  water  replacement  in 
small  ponds  may  have  significant  effects.  (Author's 
abstract) 
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ZOOPLANKTON  ABUNDANCE  AND  TRANS- 
PORT IN  A  TROPICAL  WHITE-WATER 
RIVER, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
J.  F.  Saunders,  and  W.  M.  Lewis. 
Hydrobiologia  HYDRB8,  Vol.  162,  No.  2,  p  147- 
155,  May  16,  1988.  5  fig,  2  tab,  24  ref.  NSF  grants 
DEB  81 16725  and  BSR  8315410. 

Descriptors:  'Population  dynamics,  *Rivers, 
•Stream  biota,  'Zooplankton,  *Rotifers,  *Tropical 
regions,  Animal  populations,  Aquatic  drift,  Crusta- 
ceans, Copepods,  Waterfleas,  Flow  discharge, 
Flooding,  Braided  streams,  Flushing,  Flood  plains, 
Secondary  productivity,  Venezuela. 

Much  of  the  lower  portion  of  the  drainage  basin  of 
the  Apure  River  in  western  Venezuela  is  subject  to 
seasonal  flooding.  Although  more  than  50  zoo- 
plankton  species  were  recorded  during  this  study, 
nine  rotifer  species  accounted  for  more  than  90% 
of  total  density.  Copepods  were  represented  pri- 
marily by  Mesocyclops  decipiens.  Cladocerans 
were  not  abundant,  and  most  were  planktonic. 
Crustaceans  comprised  46%  of  annual  mean  zoo- 
plankton  biomass  but  only  2%  of  zooplankton 
numbers.  Zooplankton  abundance  showed  a 
strong,  inverse  relationship  to  discharge.  Second- 
ary branches  of  the  braided  channel  appeared  to  be 
the  primary  source  areas,  but  populations  of  some 
species  also  reproduced  in  the  main  channel  at  low 
water.  As  the  river  began  to  rise,  the  secondary 
branches  were  flushed  and  thus  abruptly  ceased  to 
serve  as  source  areas.  Zooplankton  transport  fell 
sharply  and  remained  low  until  the  river  inundated 
the  floodplain.  Secondary  production  in  the  flood- 
plain  was  exported  to  the  river  as  long  as  a  connec- 
tion existed.  After  drainage  ceased  from  the  flood- 
plain,  transport  fell  to  very  low  levels  until  the 
secondary  branches  again  became  suitable  habitat. 
Seasonal  fluctuations  in  river  level  regulated  the 
development  of  source  areas  suitable  for  zooplank- 
ton growth  and  controlled  the  export  of  plankton 
from  the  source  areas.  Plankton  in  the  running 
waters  reproduced  only  at  low  water.  (Author's 
abstract) 
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SECCHI  DISK-CHLOROPHYLL  RELATION- 
SHIPS IN  A  LAKE  WITH  HIGHLY  VARIABLE 
PHYTOPLANKTON  BIOMASS, 

Konstanz   Univ.    (Germany,   F.R.).    Limnological 

Inst 

MM.  Tilzer. 

Hydrobiologia  HYDRB8,  Vol.  162,  No.  2,  p  163- 

171,  May  16,  1988.  3  fig,  1  tab,  27  ref. 

Descriptors:  'Limnology,  'Transparency,  'Secchi 
disks,  'Phytoplankton,  'Chlorophyll,  Optical 
properties,  Euphotic  zone,  Light  penetration, 
Light  quality,  Turbidity,  Particulate  matter,  Bio- 
mass, Eutrophication,  Lake  Constance. 


In  meseutrophic  Lake  Constance  mean  euphotic 
phytoplankton  chlorophyll  concentrations  vary 
about  100-fold  over  the  year.  Concomitant  fluctua- 
tions in  euphotic  depth  and  Secchi  depth  are  relat- 
ed to  each  other  in  a  nonlinear  fashion.  Secchi 
depth  is  to  a  great  extent  a  function  of  beam 
attenuation  of  light  which  depends  on  the  inherent 
optical  properties  of  water  and  is  highly  sensitive 
to  light  scattering  from  particles.  Euphotic  depth, 
by  contrast,  is  a  function  of  the  vertical  light 
attenuation  coefficient  which  also  depends  on  ab- 
sorption and  scattering,  but  is  less  sensitive  to  the 
latter  than  beam  attenuation.  Algal  cells  both 
absorb  and  scatter  light  and  therefore  influence 
Secchi  depth  and  euphotic  depth,  however,  in 
different  fashions.  Whenever  the  lake  is  clear  due 
to  scarce  phytoplankton,  scattering  is  small  and 
beam  attenuation  exceeds  vertical  light  attenuation 
by  only  a  relatively  small  factor.  As  a  conse- 
quence, the  ratio  of  euphotic  depth  to  Secchi  depth 
is  small  (1.5-2.5).  When  the  lake  is  turbid  due  to 
high  algal  density,  enhanced  scattering  from  algal 
cells  and  detrital  particles  causes  beam  attenuation 
to  rise  more  than  vertical  light  attenuation,  thus 
leading  to  high  ratios  of  euphotic  depth  to  Secchi 
depth  (3-5).  The  relatively  close  relationships  be- 
tween Secchi  depth  and  chlorophyll  in  Lake  Con- 
stance are  due  to  (1)  high  influence  of  chlorophyll 
concentration  on  water  transparency,  (2)  covaria- 
tion of  phytoplankton  and  other  suspended  parti- 
cles, and  (3)  limited  variation  of  cellular  chloro- 
phyll counts.  (Author's  abstract) 
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NICHE  CONGRUENCE  OF  AQUATIC  MA- 
CROPHYTES  IN  CENTRAL  NORTH  AMERICA 
WITH  RESPECT  TO  5  WATER  CHEMISTRY 
PARAMETERS, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
E.  Pip. 

Hydrobiologia  HYDRB8,  Vol.  162,  No.  2,  p  173- 
182,  May  16,  1988.  3  fig,  1  tab,  27  ref. 

Descriptors:  'Aquatic  plants,  'Macrophytes, 
'Ecology,  'Niches,  Alkalinity,  Chlorides,  Sulfates, 
Phosphorus,  Dissolved  solids,  Cluster  analysis, 
Principal  component  analysis,  Ecological  distribu- 
tion. 

The  occurrences  of  macrophytes  were  studied  at 
430  sites  with  respect  to  total  alkalinity,  chloride, 
sulfate,  molybdenum-reactive  phosphorus,  and  dis- 
solved organic  matter.  Mean  niche  positions  were 
calculated  for  the  combination  of  5  parameters  by 
comparing  mean  values  for  each  species  using  ag- 
glomerative  hierarchical  cluster  analysis.  Overall 
niche  relations  were  examined  by  calculating  and 
summing  the  amount  of  overlap  in  the  observed 
ecological  tolerance  ranges  for  the  5  parameters 
for  each  species  pair,  and  applying  cluster  and 
principal  component  analysis.  The  results  showed 
that  the  macrophytes  occupied  a  broad  spectrum 
of  niches,  ranging  from  species  found  at  low  inor- 
ganic concentrations  and  narrow  tolerance  ranges, 
to  species  occupying  broad  ranges  in  the  study 
area.  Species  with  similar  overall  niches  differed 
with  respect  to  their  mean  niche  positions,  and  vice 
versa.  Macrophytes  with  similar  niche  positions 
may  use  a  number  of  strategies  to  reduce  interspe- 
cific competition.  They  may  show  different 
growth  forms  or  occupy  slightly  different  regions 
of  a  given  habitat  in  terms  of  depth  ranges,  sub- 
strate preferences,  or  exposure.  Others  may  have 
reduced  competition  by  showing  differences  with 
respect  to  other  variables,  such  as  water-body  type 
or  turbulence.  (Author's  abstract) 
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PHYSICO-CHEMICAL  LIMNOLOGY  OF 
ELEVEN,  MOSTLY  SALINE  PERMANENT 
LAKES  IN  WESTERN  VICTORIA,  AUSTRA- 
LIA, 

Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
P.  De  Deckker,  and  W.  D.  Williams. 
Hydrobiologia  HYDRB8,  Vol.  162,  No.  3,  p  275- 
286,  May  24,  1988.  6  fig,  9  tab,  21  ref. 

Descriptors:  'Limnology,  'Saline  lakes,  'Physico- 
chemical  properties,  'Australia,  Salinity,  Ions,  Hy- 
drogen ion  concentration,  Nitrogen,  Turbidity. 


The  purpose  of  this  study  was  to  document  some 
of  the  major  parameters  of  a  series  of  large  (1.1  to 
251  square  km  in  area),  mostly  shallow  (averaging 
less  than  6  m  in  depth),  and  fresh  to  only  moderate- 
ly saline  lakes  situated  on  volcanic  terrain.  Mean 
salinities  were  0.3  to  56.6  g/1,  and  seasonal  differ- 
ences were  slight.  Major  cations  were  ranked 
sodium  >  magnesium  >  calcium  >  or  <  potassi- 
um; anion  rank  was  chloride  >  bicarbonate  > 
carbonate  >  sulfate.  Generally  pH  was  8.0  to  9.0. 
Noteworthy  physico-chemical  features  of  the  lakes 
were:  (1)  the  remarkable  similarity  of  the  ranking 
of  major  ions  in  all  the  saline  lakes,  (2)  dampened 
salinity  fluctuations  and  lack  of  marked  seasonal 
salinity  change,  (3)  little  pH  variation  (thus,  well- 
buffered  waters),  (4)  indications  that  nitrogen  and 
not  phosphorus  appeared  often  to  be  limiting  as  a 
plant  nutrient,  and  (5)  frequently  high  (but  always 
variable)  turbidity  values  in  the  shallow  lakes 
(Secchi-disk  transparencies  sometimes  <  5  cm). 
(Shidler-PTT) 
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INTEGRATED  APPROACH  TO  HYDROPOW- 
ER  IMPACT  ASSESSMENT.  I.  ENVIRONMEN- 
TAL FEATURES  OF  SOME  NORWEGIAN 
HYDRO-ELECTRIC  LAKES, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry   see   Field   6G. 
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CMP  ACT  OF  DISSOLVED  AMINO  ACIDS  ON 
PROTEIN  AND  CELLULOSE  DEGRADATION 
IN  STREAM  WATERS, 

Lund  Univ.  (Sweden).  Lab.  of  Ecological  Chemis- 
try. 

G.  Bengtsson. 

Hydrobiologia  HYDRB8,  Vol.  164,  No.  2,  p  97- 
102,  July  20,  1988.  3  tab,  2  fig,  14  ref. 

Descriptors:  'Streams,  'Amino  acids,  'Proteins, 
'Degradation,  'Cellulose,  'Nutrients,  Albumin, 
Bacteria,  Carbon,  Nitrogen  compounds,  Nutrients, 
Radiochemical  analysis,  Wastewater. 

Dissolved  amino  acids  represent  a  significant 
carbon  and  nitrogen  source  for  microorganisms  in 
stream-water  environments,  and  may  be  utilized  in 
preference  to  protein-bound  nitrogen  in  decompos- 
ing organic  matter.  Consequently,  in  streams  with 
sufficiently  high  concentrations  of  dissolved  amino 
acids,  depolymerization  of  nitrogen  compounds 
may  become  delayed.  This  possibility  was  investi- 
gated in  stream-water  samples  incubated  with  C- 
14-labeled  albumin  and  cellulose  in  the  presence  of 
the  indigenous  microorganisms  at  different  concen- 
trations of  dissolved  amino  acids.  The  experiments 
demonstrated  on  the  average  between  15  and  25% 
lower  degradation  of  the  compounds  during  a  ten 
days'  incubation  at  an  initial  amino-acid  concentra- 
tion of  1  mg/1.  The  reduction  was  most  clearly 
expressed  in  a  nutrient-poor  stream-water  com- 
pared with  a  nutrient-rich.  The  kiietics  of  the 
degradation  were  most  appropriately  described  by 
a  first-order  model,  that  is,  the  rate  of  transforma- 
tion of  the  macromolecules  was  independent  of  the 
total  number  of  bacteria  in  the  water.  The  mecha- 
nism suggested  for  the  retardation  of  macromole- 
cules is  a  superproportional  utilization  of  the  dis- 
solved amino  acids  at  high  concentrations,  a  phe- 
nomenon that  can  cause  accumulation  of  slowly- 
decomposing  macromolecules  in  sediments  affect- 
ed by  residual  wastewater.  (Author's  abstract) 
W89-03587 


PLANKTON  COMMUNITY  CYCLING  AND 
RECOVERY  AFTER  DROUGHT:  DYNAMICS 
IN  A  BASIN  ON  A  FLOOD  PLAIN, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Lyneham  (Australia).  Div.  of  Wild- 
life and  Rangelands  Research. 
F.  H.  J.  Crome,  and  S.  M.  Carpenter. 
Hydrobiologia  HYDRB8,  Vol.  164,  No.  3,  p  193- 
211,  July  29,  1988.  6  fig,   1  tab,  40  ref,  append. 

Descriptors:  'Limnology,  'Swamps,  'Zooplank- 
ton, 'Population  dynamics,  'Drought,  'Flood 
plains,  River  systems,  Intermittent  lakes,  Draw- 
down,  Water   level   fluctuations,   Turbidity,   Sus- 
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pended  solids,  Species  diversity,  Population  densi- 
ty. Succession,  Rotifers,  Crustaceans. 

Lake  Merrimajeel,  a  shallow  swamp,  is  part  of  the 
Murray-Darling,  a  flood-plain  river  system  with 
high  plankton  diversity.  It  fluctuates  drastically  in 
water  level  and  often  dries  out.  The  dynamics  and 
seasonality  of  zooplankton  in  the  face  of  these 
fluctuations  and  the  effect  of  a  total  drawdown  and 
refilling  were  monitored  between  February  1977 
and  January  1980.  During  this  period  thirty  species 
of  rotifers,  thirty-four  of  microcrustacea,  and  sev- 
eral other  species  were  recorded.  Despite  erratic 
fluctuations  in  water  level,  temperature,  and  tur- 
bidity a  community  cycle  from  dominance  by  ro- 
tifers in  summer/autumn  to  Crustacea  in  winter/ 
spring  was  maintained.  Diversity  and  density 
reached  a  maximum  just  before  the  drawdown, 
during  hot,  turbid,  conditions.  During  this  drying 
phase  the  waters  remained  relatively  fresh  and  well 
oxygenated.  The  recovery  phase  was  characterized 
by  a  group  of  rare  species.  It  is  postulated  that 
these  rare,  colonizing  or  successional  species  are 
dependent  on  a  brief  flush  of  rich  organic  material 
produced  on  flooding.  The  generally  depressive 
effect  of  increased  turbidity  does  not  hold  in  this 
lake  and  many  limnetic  species  were  abundant 
during  periods  of  high  turbidity.  It  is  suggested 
that  turbidity  may  be  tolerated  or  even  be  advanta- 
geous to  some  species,  depending  on  the  nature  of 
the  suspended  material.  (Author's  abstract) 
W89-03588 


SEDIMENT  CHEMISTRY  OF  LAKES 
FORMED  BY  SURFACE-MINING  FOR  COAL 
IN  THE  MIDWESTERN  U.S.A., 

Southern  Illinois  Univ.  at  Edwardsville.  Dept.  of 
Biological  Sciences. 

R.  B.  Brugam,  S.  Chakraverty,  and  J.  Lamkin. 
Hydrobiologia  HYDRB8,  Vol.  164,  No.  3,  p  221- 
233,  July  29,  1988.  8  fig,  4  tab,  25  ref.  Department 
of  Interior  project  B-138-ILL. 

Descriptors:  'Limnology,  *Strip  mine  lakes,  *Lake 
sediments,  'Neutralization,  *Acid  mine  drainage, 
Sulfides,  Heavy  metals,  Mine  wastes,  Acid  mine 
drainage,  Leaching,  Water  quality,  Hydrogen  ion 
concentration. 

Sediment  from  lakes  on  abandoned  coal  mines  was 
examined  to  determine  the  factors  controlling 
chemical  composition  and  the  role  the  sediment 
plays  in  lake  neutralization.  Sediment  concentra- 
tions of  many  cations  (especially  heavy  metals)  are 
strongly  correlated  with  sediment-sulfide  concen- 
tration, but  poorly  correlated  with  the  pH  of  the 
overlying  water.  Leaching  the  sediment  of  one 
lake  with  1  N  ammonium  acetate  and  0.1  and  6  N 
hydrochloric  acid  revealed  that  cations  were 
mostly  bound  in  weak  acid-leachable  and  strong 
acid  leachable  forms.  The  weak  form  is  likely  to  be 
metal  sulfides  and  calcium  carbonate.  The  sulfide- 
poor  sediments  of  extremely  acid  lakes  contained 
few  weak  acid-leachable  cations.  Raw  mine-spoil 
contained  large  amounts  of  easily-leached  cations. 
There  is  little  relationship  between  changes  in  sedi- 
ment chemistry  over  time  determined  from  cores 
of  lake  sediment  and  past  lake  pH.  Rates  of  sulfide 
deposition  were  examined  in  sediment  cores  be- 
cause sulfate  reduction  and  deposition  has  been 
suggested  as  a  major  source  of  alkalinity  in  lakes 
influenced  by  acid  precipitation.  Although  the  rate 
of  sulfate  deposition  in  surface  mine  lakes  is  high,  it 
alone  seems  to  be  insufficient  to  cause  neutraliza- 
tion. (Author's  abstract) 
W89-03589 


PELAGIC  FOOD  WEB  PROCESSES  IN  AN 
OLIGOTROPHIC  LAKE, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 

M.  Sondergaard,  B.  Riemann,  L.  M.  Jensen,  N.  O. 

G.  Jorgensen,  and  P.  K.  Bjornsen. 

Hydrobiologia  HYDRB8,  Vol.  164,  No.  3,  p  271- 

286,  July  29,  1988.  12  fig,  5  tab,  54  ref. 

Descriptors:  'Limnology,  'Oligotrophic  lakes, 
'Food  chains,  'Carbon  cycle,  'Primary  productiv- 
ity, Eutrophication,  Nutrients,  Photosynthesis, 
Amino  acids.  Bacteria,  Chrysophyta,  Phytoplank- 
ton,  Zooplankton,  Denmark. 


Major  pelagic  carbon  pathways,  including  primary 
production,  release  of  extracellular  products 
(EOC),  bacterial  production,  and  zooplankton 
grazing  were  measured  in  oligotrophic  Lake 
Almind  (Denmark)  and  in  enclosures  (7  cubic  m) 
subjected  to  artificial  eutrophication.  The  flow  of 
organic  carbon  was  dominated  by  phytoplankton 
EOC  release,  which  amounted  to  from  44  to  58% 
of  the  net  fixation  of  inorganic  carbon.  Gross  bac- 
terial production  accounted  for  33  to  75%  of  the 
primary  production.  The  lower  values  of  EOC 
release  (44%)  and  bacterial  production  (33%)  were 
found  in  the  enclosures  with  added  nutrients.  The 
release  of  recently-fixed  photosynthetic  products 
was  the  most  important  source  of  organic  carbon 
to  the  bacterioplankton.  Uptake  of  dissolved  free 
amino  acids  was  responsible  for  52  to  62%  of  the 
gross  bacterial  production.  Thus,  amino  acids  con- 
stituted a  significant  proportion  of  the  EOC.  Zoo- 
plankton (<50  microns)  grazing  on  algae  and  bac- 
teria accounted  only  for  a  minor  proportion  of  the 
particulate  production.  Circumstantial  evidence 
suggests  that  the  chrysophycean  alga  Dinobryon 
was  the  most  important  bacterial  remover.  The 
results  clearly  demonstrated  EOC  release  and  bac- 
terial metabolism  to  be  key  processes  in  pelagic 
carbon  cycling  in  this  oligotrophic  lake.  (Author's 
abstract) 
W89-03590 


LAKE  KINNERET  PHYTOPLANKTON:  RE- 
SPONSE TO  N  AND  P  ENRICHMENTS  IN  EX- 
PERIMENTS AND  IN  NATURE, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 

U.  Pollingher,  T.  Berman,  B.  Kaplan,  and  D. 

Scharf. 

Hydrobiologia  HYDRB8,  Vol.  166,  No.  1,  p  65-75, 

September  9,    1988.   4   fig,   3   tab,   32   ref.   Israel 

National  Council  for  Research  and  Development 

grant  WT-12. 

Descriptors:  'Eutrophication,  'Lakes,  'Phyto- 
plankton, 'Nitrogen,  'Phosphorus,  'Enrichment, 
Limiting  nutrients,  Chlorophyll,  Chlorophyta, 
Flagellates,  Cyanophyta,  Diatoms,  Algal  growth, 
Lake  Kinneret,  Limnology. 

A  series  of  water  samples  from  Lake  Kinneret  was 
supplemented  with  100  microM  nitrogen  (as  am- 
monium or  as  nitrate)  and/or  10  microM  ortho- 
phosphate  phosphorus.  The  yield  of  phytoplankton 
both  as  chlorophyll  and  in  cell  numbers  of  major 
species  was  determined  after  a  two-week  incuba- 
tion. During  these  experiments,  some  of  the  algae 
present  initially  never  multiplied  (e.g.,  Peridinium 
and  Peridinopsis  spp.,  Cryptomonas  spp.,  Rhodo- 
monas  spp.,  and  Crysochromulina  parva);  others 
(e.g.,  Anomoeoneis  exilis,  Synedra  sp.,  Chlamydo- 
monas  sp.,  Elakatothrix  gelatinosa),  undetected  in 
the  original  sample,  grew  out  during  the  incuba- 
tion. Chlorophyte  species  (the  majority  of  com- 
monly-observed forms  in  the  lake)  responded  most 
readily  to  added  nutrients.  The  results  of  these 
enrichment  experiments  were  related  to  the  long- 
term  record  of  phytoplankton  populations  ob- 
served in  the  lake  and  suggest  that  through 
summer  and  fall,  when  ambient  levels  of  both  P 
and  N  are  minimal,  P  was  generally,  but  not 
always,  the  most  limiting  nutrient  for  algal  growth. 
In  the  spring,  after  the  decline  of  the  Peridinium 
bloom,  P  appeared  to  be  limiting  the  growth  of 
Chlorophyta.  Although  most  algal  species  grew 
equally  well  on  ammonium  or  nitrate,  some  species 
appeared  to  respond  preferentially  either  to  the 
ammonium  (Coelastrum,  Chodatella)  or  to  the  ni- 
trate (Chroococcus,  Anomoeoneis)  source  of  N. 
(Author's  abstract) 
W89-03591 


DISSOLVED  ORGANIC  CARBON  FLUCTUA- 
TIONS IN  DAL  LAKE  WATERS, 

Kashmir  Univ.,  Srinagar  (India).  Dept.  of  Botany. 
K.  Koul,  and  V.  Kaul. 

Hydrobiologia  HYDRB8,  Vol.  166,  No.  3,  p  199- 
203,   September   30,    1988.   4   fig,    1    tab,    17   ref. 

Descriptors:  'Limnology,  'Lakes,  'Organic 
carbon,  'Water  temperature,  'Hydrogen  ion  con- 
centration, Dissolved  solids,  Correlation  analysis, 
Ecosystems,  Alkaline  water,  Phytoplankton,  Pri- 
mary productivity,  Secondary  productivity. 


Determining  the  fate  of  dissolved  organic  carbon 
(DOC)  is  important  for  an  understanding  of  the 
energy  flow  in  aquatic  ecosystems.  This  paper 
documents  a  study  of  the  fluctuations  in  DOC 
concentrations,  along  with  temperature  and  pH,  in 
the  surface  water  of  Lake  Dal  from  May  1984  to 
April  1985.  Concentration  of  DOC  varied  from 
0.140  mg/1  to  0.725  mg/1.  A  minimum  was  record- 
ed in  May  and  September,  while  an  increase  was 
observed  during  December  and  January.  The  pH 
(7.6-8.5)  fell  in  the  alkaline  range  throughout  the 
year.  Water  temperature  varied  from  5  C  to  27  C 
with  the  lowest  prevailing  during  the  months  of 
December  and  January.  The  DOC  fluctuations 
during  the  observation  period  showed  a  relation- 
ship with  temperature  and  pH.  The  DOC  concen- 
tration seems  to  be  closely  related  to  the  growth  of 
phytoplankton  and  other  primary  and  secondary 
producers  which  in  turn  are  affected  by  water 
chemistry,  water  temperature  and  other  factors 
characterizing  such  habitats.  Thus  the  relationship 
between  temperature  and  pH  with  DOC  is  likely 
indirect.  (Shidler-PTT) 
W89-03592 


USE  OF  PERIPHYTON  COMMUNITIES  FOR 
NUTRIENT  REMOVAL  FROM  POLLUTED 
STREAMS, 

Vyzkumny      Ustav      Vodohspodarsky,      Prague 

(Czechoslovakia). 

For   primary   bibliographic   entry   see   Field   5G. 

W89-03594 


USE  OF  BIOMONITORING  IN  MICHIGAN'S 
SURFACE  WATER  QUALITY  PROGRAM, 

Michigan  Dept.   of  Natural  Resources,  Lansing. 
Surface  Water  Quality  Div. 
P.  D.  Zugger. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  703-784.  1  fig,  9  tab,  2 
ref,  4  append. 

Descriptors:  'Bioassay,  'Surface  water,  'Water 
quality,  'Michigan,  'Bioassay,  Fish,  Toxicity, 
Great  lakes,  Pollutants. 

Biomonitoring  is  the  assessment  of  water  quality 
through  the  observation  of  impacts  of  contami- 
nants in  water  and  wastewater  on  biological  orga- 
nisms. Michigan's  biomonitoring  program  consists 
of  both  a  surveillance  and  a  compliance  monitoring 
aspect.  Surveillance  monitoring  is  comprised  of 
fish  contamination  monitoring  and  biological  lake 
and  stream  assessments.  The  goal  of  the  fish  con- 
taminant monitoring  program  is  to  collect  and 
analyze  data  on  contaminant  levels  in  fish  so  that 
fisheries  managers,  water  quality  administrators, 
public  health  officials,  and  the  public  can  make 
informed  decisions  and  be  apprised  of  the  contami- 
nant levels  in  fish  from  various  geographical  areas 
of  Michigan.  Biological  lake  and  stream  assess- 
ments, or  biosurveys,  are  the  traditional  means  of 
assessing  the  quality  of  ambient  water.  Michigan 
conducts  approximately  30  site  investigations  and 
10  intensive  studies  per  year.  Compliance  biomoni- 
toring assures  that  discharges  do  not  cause  unac- 
ceptable toxicity.  The  following  situations  receive 
priority  attention  for  compliance  monitoring  ac- 
tivities: wastewater  discharges  with  permits  sched- 
uled for  reissuance  in  two  years;  industrial/munici- 
pal facilities  which  discharge  wastewater  to  water- 
sheds targeted  for  special  attention;  wastewater 
discharges  which  have  whole  effluent  toxicity 
limits  and/or  toxicity  testing  requirements  in  their 
permits;  and  industrial/municipal  effluents  or  lea- 
chates,  known  or  suspected  of  being  toxic  to  aquat- 
ic life.  The  following  tests  are  conducted  with 
standard  reference  toxicants:  Daphnia  static  acute 
toxicity  test  (monthly);  Ceriodaphnia  static  acute 
toxicity  test  (monthly),  Larval  fathead  minnow 
static  acute  toxicity  test  (monthly);  Ceriodaphnia 
survival  and  reproduction  test  (quarterly);  and  Fat- 
head minnow  larval  survival  and  growth  test 
(quarterly).  (See  also  W89-03657)  (Davis-PTT) 
W89-03677 
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ROBUST    BAYES    MODELS    OF    FISH    RE- 
SPONSE TO  LAKE  ACIDIFICATION, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03686 


REGIONAL  APPLICATION  OF  A  SIMPLE 
LAKE  ACIDIFICATION  MODEL  TO  NORTH- 
ERN EUROPE, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03687 


DEVELOPMENT  OF  A  LAKE  ACIDIFICATION 
MODEL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03696 


SENSITIVITY  OF  N2-FIXING  BLUE-GREEN 
ALGAE  IN  COMPETITION  FOR  GROWTH 
PREREQUISITES, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03713 


LAKE  TRAVERSE  ROPE  (RESERVOIR  OPER- 
ATION PLAN  EVALUATION):  PROBLEM  AP- 
PRAISAL REPORT. 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic   entry   see   Field   6G. 

W89-03745 


CLADOPHORA  GLOMERATA  AND  ITS 
DIATOM  EPIPHYTES  IN  THE  COLORADO 
RIVER  THROUGH  GLEN  AND  GRAND  CAN- 
YONS: DISTRIBUTION  AND  DESSICATION 
TOLERANCE, 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  6G. 
W89-03776 


CARBON  FLOW  FROM  LIGNOCELLULOSE:  A 
SIMULATION  ANALYSIS  OF  A  DETRITUS- 
BASED  ECOSYSTEM, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

M.  A.  Moran,  T.  Legovic,  R.  Benner,  and  R.  E. 

Hodson. 

Ecology  ECOLAR,  Vol.  65,  No.  5,  p  1525-1536, 

October  1988.  6  fig,  5  tab,  56  ref. 

Descriptors:  'Wetlands,  'Carbon  cycle,  'Cellu- 
lose, 'Lignin,  'Ecosystems,  'Simulation  analysis, 
•Detritus,  Swamps,  Food  chains,  Decomposition, 
Georgia,  Marshes,  Microbial  degradation. 

A  simulation  model  is  used  to  predict  the  fate  of 
carbon  derived  form  lignocellulose  in  the  food  web 
of  a  marsh  community  in  the  Okefenokee  Swamp, 
Georgia.  The  model,  constructed  from  empirical 
work  spanning  a  6-yr  period,  predicts  the  role  of 
lignocellulose-derived  detritus  in  supporting  sec- 
ondary production  in  this  ecosystem.  Although 
Carex  walteriana  lignocellulose  is  the  dominant 
product  of  primary  production  in  this  marsh  and 
the  dominant  source  of  detritus,  the  model  predicts 
that  it  may  not  be  quantitatively  important  in  the 
support  of  trophic  groups  other  than  bacteria  and 
protozoa.  The  efficiency  of  transfer  of  lignocellu- 
losic  carbon  through  the  microbial  loop  is  low,  and 
overall  only  8%  of  the  carbon  used  by  bacteria  and 
fungi  is  predicted  to  be  ingested  subsequently  by 
metazoans.  An  average  of  32%  of  the  bacterial 
biomass  in  the  marsh  water  and  sediments  is  pre- 
dicted by  the  model  to  be  produced  at  the  expense 
of  lignocellulosic  carbon,  whereas  <  10%  of  the 
biomass  of  larger  detritovorous  animals  can  be 
traced  to  carbon  from  lignocellulose.  Thus  in  this 
marsh  ecosystem,  detritus  food  webs  based  on 
other,  less  abundant,  sources  of  detrital  carbon,  or 
perhaps  classical   plant-herbivore  food   webs,  are 


more  likely  to  be  the  major  source  of  carbon  for 
metazoan  production.  (Author's  abstract) 
W89-03819 


NUTRIENT  INFLUENCE  ON  A  STREAM 
GRAZER:  ORTHOCLADIUS  MICROCOM- 
MUNITIES  RESPOND  TO  NUTRIENT  INPUT, 

Minnesota  Univ.-Duluth.  Dept.  of  Biology. 

A.  E.  Hershey,  A.  L.  Hiltner,  M.  A.  J.  Hullar,  M. 

C.  Miller,  and  J.  R.  Vestal. 

Ecology  ECOLAR,  Vol.  65,  No.  5,  p  1383-1392, 

October  1988.  5  fig,  2  tab,  28  ref. 

Descriptors:  'Stream  biota,  'Midges,  'Enrich- 
ment, 'Microenvironment,  'Nutrients,  Algae,  En- 
richment, Alaska,  Larval  growth  stage,  Food 
habits. 

A  whole-stream  enrichment  experiment  of  phos- 
phorus and,  further  downstream,  of  phosphorus 
and  nitrogen,  allowed  the  examination  of  the 
growth  and  density  responses  of  the  tube-building 
larval  chironomid  Orthocladius  rivulorum  to  nutri- 
ent enrichment  of  the  Kuparuk  River  in  arctic 
Alaska,  and  to  evaluate  nutrient  effects  on  the  tube 
microbial  community.  The  larva  feeds  by  grazing  a 
diatom  monoculture  of  Hannaea  arcus  from  the 
tube  exterior,  thus  direct  nutrient  effects  on  the 
tube  microbiota  may  translate  in  indirect  nutrient 
effects  on  the  larva.  Electron  microscopy  indicated 
that  tube  silk  was  formed  into  a  sheet,  with  a 
filamentous  substructure  that  repeated  at  50-nm 
intervals.  Bacterial  microcolonies  occurred  at  the 
points  where  the  erect  diatoms  were  attached  to 
the  silk.  Microbial  activity  of  Orthocladius  tubes  in 
the  P-fertilized  section  was  2-3  times  that  of  the 
control  section  of  the  river,  and  total  microbial 
biomass  in  the  P-fertilized  section  was  3-4  times 
that  of  the  control  section.  Chlorophyll  a  was  also 
higher  on  Orthocladius  tubes  downstream  of  both 
P  and  N  +  P  fertilization  sites.  However,  the  rate 
of  biomass  accumulation  on  tubes  was  more  rapid 
downstream  of  N  +  P  addition,  suggesting  pri- 
mary P  and  secondary  N  limitation  of  the  rate  of 
primary  production  in  the  river.  Chlorophyll  a  was 
higher  on  tubes  than  on  rocks  or  experimental  tiles, 
which  indicated  that  tubes  were  a  more  favorable 
algal  habitat  for  Hannaea.  Pupal  tubes  had  less 
chlorophyll  a  than  larval  tubes,  suggesting  that 
larval  activity  may  have  contributed  to  the  higher 
algal  biomass  on  tubes.  Orthocladius  benefited 
from  the  enhanced  tube  flora;  larvae  grew  larger  in 
the  fertilized  sections  of  the  stream  than  in  the 
upstream  sections.  Orthocladius  with  its  tube  and 
associated  biota  function  as  microcommunities  that 
respond  directly  and  indirectly  to  the  surrounding 
nutrient  regime,  but  have  considerable  trophic  in- 
dependence from  surrounding  portions  of  the  epi- 
lithon.  They  may  constitute  12-43%  of  total  epi- 
lithic  algal  biomass.  (Author's  abstract) 
W89-03820 


INVESTIGATIONS  OF  THE  LAKE  ECOSYS- 
TEM MODEL  EMSY  BY  MEANS  OF  THE  SIM- 
ULATION SYSTEM  SONCHES, 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 

Inst,  fuer  Geographie  und  Geooekologie. 

H.-P.  Kozerski,  H.  Behrendt,  G.  Schellenberger, 

and  V.  Mohaupt. 

Ecological  Modelling  ECMOOT,  Vol.  41,  No.  3/ 

4,  p  193-200,  June  1988.  7  fig,  1 1  ref. 

Descriptors:  'Eutrophic  lakes,  'Mathematical 
Models,  'Simulation  analysis,  'Ecosystems,  Nitro- 
gen,   Phosphorus,    Phytopolankton,   Zooplankton. 

A  simplified  model  (EMSY)  for  shallow  eutrophic 
lakes  including  phytoplankton,  detritus,  zooplank- 
ton, dissolved  inorganic  N  and  P  and  organic 
matter  in  the  sediment  has  been  developed  and 
tested  on  data  for  3  lakes.  Comparisons  of  model 
results  with  the  measurements  of  10  years,  as  well 
as  with  simulation  results  of  a  more  extended 
model,  were  made.  They  demonstrated  the  suitabil- 
ity of  this  simplified  model.  A  further  step  in 
modeling  will  be  the  coupling  of  the  model  EMSY 
with  river  model  ERNA  to  a  model  of  the  whole 
river  system.  The  simulation  system  SONCHES 
has  been  proved  as  a  tool  to  facilitate  the  program- 
ming and  handling  of  the  model.  (Author's  ab- 
stract) 
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SIMPLIFIED    SENSmviTY    ANALYSIS    AP- 
PLIED TO  A  NUTRIENT-BIOMASS  MODEL, 

Saint  Martin's  Coll.,  Lacey,  WA.  Dept.  of  Civil 

Engineering. 

D.  S.  Mahamah. 

Ecological  Modelling  ECMOOT,  Vol.  42,  No.  2,  p 

103-109,  August  1988.  6  fig,  7  ref. 

Descriptors:    'Mathematical   models,    'Sensitivity 
analysis,  'Ecology,  Nutrient-biomass  model. 

Sensitivity  analysis  is  a  technique  used  in  the  iden- 
tification of  model  aspects  most  susceptible  to  un- 
certainties in  model  development.  The  parameter 
variation  method  is  one  of  such  techniques  for 
analyzing  models  for  sensitivity.  The  paper  exam- 
ines the  application  of  a  simplified  parameter  varia- 
tion analysis  to  a  nutrient-biomass  model.  In  par- 
ticular, model  coefficients  are  examined  with 
graphs  of  normalized  sensitivity  coefficients  devel- 
oped as  a  function  of  time  of  simulation.  From  the 
analysis  it  is  concluded  that  model  variables  are 
most  sensitive  to  variations  in  algal  loss  rate  and 
phosphorus  yield  coefficient.  Furthermore,  it  is 
confirmed  that  the  system  is  phosphorus-limited. 
(Author's  abstract) 
W89-03824 


DYNAMICS  OF  A  STABLE,  LARGE  VOLUME, 
LABORATORY  ECOSYSTEM  CONTAINING 
DAPHNIA  AND  PHYTOPLANKTON, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Lab.  for  Fisheries  and 
Aquatic  Sciences. 

U.  Borgmann,  E.  S.  Millard,  and  C.  C.  Charlton. 
Journal  of  Plankton  Research  JPLRD9,  Vol.  10, 
No.  4,  p  691  -  713,  July  1988.  6  fig,  3  tab,  29  ref. 

Descriptors:  'Limnology,  'Daphnia,  'Mathemati- 
cal models,  'Phytoplankton,  'Ecosystems,  'Popu- 
lation dynamics,  Aquatic  populations,  Algae, 
Algae  harvesting,  Biomass,  Nutrients,  Chlorophyll, 
Phosphorus,  Sedimentation,  Zooplankton,  Lake 
Michigan. 

Daphnia  magna  and  phytoplankton  were  main- 
tained in  stable,  large-volume  (3400  1),  indoor, 
planktonic  model  ecosystems  for  up  to  20  weeks. 
Ecosystem  stability  was  demonstrated  by  damped 
oscillations  in  population  abundance,  and  by  a 
return  to  steady-state  conditions  if  the  system  was 
perturbed.  The  steady-state  biomass  of  daphnia  and 
algae  responded  to  variations  in  nutrient  loading 
rates  and  daphnia  harvesting  rates  in  accordance 
with  predictions  from  a  mathematical  model.  In- 
creased nutrient  addition  resulted  in  an  increase  in 
biomass  of  daphnia,  but  not  phytoplankton,  if  both 
were  present.  Increased  harvesting  caused  an  in- 
crease in  chlorophyll  and  decreased  daphnia  bio- 
mass. Phosphorus  additions  were  balanced  by  sedi- 
mentation losses  which  were  proportional  to  daph- 
nia biomass.  Increased  harvesting  rates  resulted  in 
decreased  phosphorus  loss  rates  and  increased  effi- 
ciency of  phosphorus  conversion  into  harvested 
daphnia.  Damped  oscillations  had  a  periodicity  of 
3.5  weeks  and  could  be  successfully  modeled  as- 
suming a  half-saturation  constant  for  phosphorus 
control  of  algal  growth  of  1  microgramA  The 
ecosystem  became  unstable  if  nutrient  loading  rates 
exceeded  a  defined  limit  which  was  a  function  of 
harvesting  rates.  Steady-state  chlorophyll  and 
daphnia  biomass  levels  were  similar  to  levels  ap- 
proached in  Lake  Michigan  in  summer  in  1983  and 
1984,  when  the  zooplankton  biomass  was  dominat- 
ed by  Daphnia  pulicaria.  (Author's  abstract) 
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EFFECTS  OF  LOW  CONCENTRATIONS  OF 
HEAVY  METALS  ON  PLANKTON  COMMUNI- 
TY DYNAMICS  IN  A  SMALL,  SHALLOW,  FER- 
TILE LAKE, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
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PHYSICAL    AND   CHEMICAL   STUDIES    ON 
THE  SEDIMENTS  OF  THE  ST-POINT  LAKE 
(JURA        MOUNTAINS):        CARTOGRAPHY 
(ETUDE    PHYSICO-CHIMIQUE     DES    SEDI- 
MENTS DU  LAC  DE  ST-POINT  (MASSIF  DU 
JURA):  CARTOGRAPHIE  THEMATIQUE), 
Universite  de  Franche-Comte,  Besancon  (France). 
Lab.  d'Hydrobiologie  -  Hydroecologie. 
For  primary  bibliographic  entry  see  Field  2J. 
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RELATIONSHIPS  BETWEEN  PHYTOPLANK- 
TON  PHOTOSYNTHESIS  AND  LIGHT  IN  A 
MESOTROPHIC  RESERVOIR  (PARELOUP): 
SEASONAL  VARIATIONS  OF  PARAMETERS 
(RELATIONS  ENTRE  LA  LUMIERE  ET  LA 
PHOTOSYNTHESE  DU  PHYTOPLANCTON 
DANS  UN  RESERVOIR  MESOTROPHE  (PAR- 
ELOUP): VARIATIONS  SAISONNIERES  DES 
PARAMETRES), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
J.  Capblancq,  J.  M.  Thebault,  and  A.  Jrad. 
Annales  de  Limnologie  ANLIB3,  Vol.  24,  No.  1,  p 
39-48,  1988.  7  fig,  3  tab,  17  ref.  English  summary. 

Descriptors:  'Limnology,  *Phytoplankton,  •Pho- 
tosynthesis, *  Solar  radiation,  *  Primary  productivi- 
ty, Light  intensity,  Lakes,  Mesotrophic  lakes,  Res- 
ervoirs, Seasonal  variation,  France. 

The  relationships  of  vertical  profiles  of  phyto- 
plankton  photosynthesis  to  underwater  light  were 
analyzed  in  a  series  of  48  experiments  performed  in 
the  mesotrophic  reservoir  of  Pareloup.  The  light 
saturated  photosynthetic  rates  (P  sub  opt),  the  ini- 
tial slope  of  light  saturation  curves  (alpha)  and  the 
quantum  yield  at  limiting  light  intensities  (phi  sub 
m)  vary  over  more  than  one  order  of  magnitude.  A 
strong  correlation  appears  between  alpha  and  P 
sub  opt  which  suggests  the  possibility  of  predicting 
the  values  of  one  from  those  of  the  other.  Both 
parameters  are  correlated  with  chlorophyll  con- 
centration and  temperature  but  these  two  factors 
account  for  only  43%  of  the  variance  of  P  sub  opt. 
Changes  in  the  photosynthetic  light  responses  by 
phytoplankton  were  observed  during  summer 
when  the  euphotic  layer  became  thermally  strati- 
fied. These  results  are  discussed  with  regard  to 
predictive  models  of  phytoplankton  production. 
(Author's  abstract) 
W89-03845 


MACROBENTHOS  OF  THE  SAONE  RIVER 
(LE  MACROBENTHOS  DE  LA  SAONE), 

Lyon-1  Univ.,  Villeurbanne  (France).  Section  of 
Freshwater  Ecology. 

T.  Tachet,  O.  Gaschignard-Fossati,  B.  Cellot,  and 
A.  Berly. 

Annales  de  Limnologie  ANLIB3,  Vol.  24,  No.  1,  p 
83-100,  1988.  12  fig,  2  tab,  35  ref.  English  summa- 
ry- 
Descriptors:  'Aquatic  insects,  'Benthos,  'Saone 
river,  'France,  'Stream  biota,  'Rivers,  'Benthic 
fauna,  Mayflies,  Zoning,  Bottom  sampling. 

The  macrobenthos  of  the  Saone  River  (France) 
were  sampled  with  a  dredge  at  13  stations  distrib- 
uted along  377  km.  The  macrobenthos  of  this  large 
river  is  dominated,  in  the  least  altered  stations,  by 
the  burrowing  mayflies  (Ephoron  virgo  and 
Ephemera  lineata).  The  comparison  of  these 
benthic  communities  with  those  of  the  Upper 
Rhone  River,  a  water  course  with  similar  dis- 
charges and  dimensions,  shows  that  the  Saone  is, 
typologically,  more  downstream  than  the  Upper 
Rhone.  The  importance  and  the  duration  of  low 
waters  combined  with  the  differences  of  slope  are 
probably  the  most  significant  factors  defining  the 
composition  of  benthic  communities  of  these  two 
rivers.  (Author's  abstract) 
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RESPONSE  OF  YOUNG-OF-THE-YEAR  CUT- 
THROAT TROUT  TO  MANIPULATION  OF 
HABITAT  STRUCTURE  IN  A  SMALL 
STREAM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

K.  M.  S.  Moore,  and  S.  V.  Gregory. 


Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  117,  No.  2,  p  162-170,  March  1988. 
5  fig,   3   tab,   23   ref.   NSF  Grant   BSR-81 12455. 

Descriptors:  'Channel  morphology,  'Aquatic 
habitats,  'Fish,  'Trout,  'Streams,  'Fish  popula- 
tions, Eddies,  Backwater,  Population  density, 
Streamflow. 

In  Mack  Creek,  a  third-order  stream  flowing 
through  a  450-year-old  coniferous  forest  in  Or- 
egon's Cascade  Mountains,  population  size  of 
young-of-the-year  cutthroat  trout  Salmo  clarki  was 
positively  correlated  with  length  of  stream  edge 
and  area  of  lateral  habitat.  Lateral  habitats  includ- 
ed backwaters  and  eddies  at  the  margin  of  the 
channel  that  made  up  10-15%  of  total  stream  area. 
Lateral  habitat  area  was  reduced  at  higher  or 
lower  streamflow,  but  the  length  of  channel  perim- 
eter formed  by  lateral  habitats  was  never  less  than 
twice  the  length  of  the  reach.  In  an  experimental 
manipulation  of  lateral  habitat  before  the  emer- 
gence of  young  fish  from  the  redd,  an  increase  in 
lateral  habitat  area  of  2.4  times  the  area  observed  in 
control  reaches  resulted  in  a  2.2-times  greater  den- 
sity of  age-0  cutthroat  trout.  Young-of-the-year 
fish  were  virtually  eliminated  from  stream  sections 
with  reduced  area  of  lateral  habitat.  Growth  was 
not  affected  by  the  greater  density  of  fish  in 
reaches  with  enhanced  lateral  habitat.  (Author's 
abstract) 
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VARIATIONS  IN  ABUNDANCE  OF  YOUNG- 
OF-THE-YEAR  CHANNEL  CATFISH  IN  A 
NAVIGATION  POOL  OF  THE  UPPER  MISSIS- 
SIPPI RIVER, 

National   Fisheries  Research  Center,   La  Crosse, 

WI. 

L.  E.  Holland-Bartels,  and  M.  C.  Duval. 

Transactions  of  the   American   Fisheries   Society 

TAFSAI.  Vol.  117,  No.  2,  p  202-208,  March  1988. 

5  fig,  19  ref,  1  tab. 

Descriptors:  'Population  dynamics,  'Fish  popula- 
tions, 'Mississippi  River,  'Spawning,  'Catfish, 
'River  flow,  Fish,  Population  density,  Aquatic 
habitats,  Variability. 

Spatial  and  temporal  variations  in  the  abundance  of 
young-of-the-year  channel  catfish  Ictalurus  puncta- 
tus  were  determined  over  3  years  based  on  154 
trawls  taken  from  Navigation  Pool  7  of  the  upper 
Mississippi  River.  No  significant  spatial  patterns  in 
abundance  or  length  of  fish  in  the  catch  were 
found  in  seven  poolwide  surveys  of  the  main  chan- 
nel. However,  high  variation  among  replicates  ex- 
isted. Temporal  patterns  in  abundance  and  length- 
frequency  distributions  varied  among  the  study 
years.  Seasonal  catch  curves  were  similar  in  1984 
and  1986,  although  offset  due  to  earlier  spawning 
in  1986.  Spawning  appeared  to  have  been  protract- 
ed in  both  years,  based  on  analyses  of  back-calcu- 
lated dates  of  spawn  and  length-frequency  patterns 
of  young.  Sixty  to  seventy  percent  more  young 
were  produced  in  1985,  when  spawning  occurred 
over  a  shorter  period  of  time  and  a  more  uniformly 
sized  year  class  was  produced.  These  annual  vari- 
ations in  year-class  characteristics  are  hypothesized 
to  have  resulted  in  part  from  different  river  dis- 
charge patterns  in  the  3  years  of  the  survey,  with 
high  discharge  in  1984  and  1986  negatively  affect- 
ing production  of  young.  (Author's  abstract) 
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ROLE  OF  TURBIDITY  IN  THE  LIMNOLOGY 
OF  LAKE  ALEXANDRINA,  RIVER  MURRAY, 
SOUTH  AUSTRALIA;  COMPARISONS  BE- 
TWEEN CLEAR  AND  TURBID  PHASES, 

Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
M.  C.  Geddes. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  2,  p  201-209,  1988.  5 
fig,  22  ref. 

Descriptors:  'Australia,  'Turbidity,  'Limnology, 
'Aquatic  populations,  'Light  penetration,  'Lakes, 
Opacity,  Suspended  solids,  Aquatic  ecosystems, 
Lake  Alexandrina. 

In  the  first  months  of  1981,  the  characteristically 
highly  turbid  Lake  Alexandrina  cleared  somewhat 


Lakes — Group  2H 

so  that  turbidity  dropped  from  a  previous  mean 
value  (1975-1978)  of  93  NTU  to  9  NTU,  the  Secchi 
transparency  and  euphotic  depth  increased  from 
previous  means  of  19  cm  and  0.8  m  to  72  cm  and 
3.1  m,  and  the  light  extinction  coefficient  fell  from 
6.54  to  1.2  In  units/m.  Low  flows  in  the  River 
Murray,  especially  low  contributions  from  the 
Darling  River,  and  high  salinity  which  promotes 
sedimentation,  appeared  to  be  the  major  factors 
responsible  for  the  clearing.  During  the  clear 
phase,  nutrient  levels  fell,  the  normal  summer  peak 
of  the  ulotrichous  green  alga  Planctonema  lauter- 
bornei  failed  to  occur,  there  was  a  late  summer- 
autumn  bloom  of  blue  greens  especially  Nodularia 
and  Anabaena,  and  densities  of  the  large  micro- 
crustaceans  Boeckella  triarticula  and  Daphnia  car- 
inata  were  low.  After  flushing,  the  lake  turbidity 
rose  to  previous  high  levels  and  over  the  period 
October  1981-April  1982  P.  lauterbornei  again 
dominated  the  phytoplankton,  chlorophyll  a  bio- 
mass  reached  67  mg/cu  m,  and  the  zooplankton 
community  returned  to  its  normal  pattern  of  sea- 
sonality and  abundance.  (Author's  abstract) 
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SEASONAL  AND  SPATIAL  VARIATIONS  IN 
BENTHIC  MACROINVERTEBRATE  COMMU- 
NITIES OF  MAGELA  CREEK,  NORTHERN 
TERRITORY, 

Office  of  the  Supervising  Scientist  for  the  Alligator 
Rivers  Region,  Sydney  (Australia). 
P.  M.  Outridge. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  2,  p  211-223,  1988.  4 
fig,  3  tab,  35  ref. 

Descriptors:  'Limnology,  'Australia,  'Benthic 
fauna,  'Stream  biota,  'Macroinvertebrates,  Sea- 
sonal variation,  Spatial  distribution,  Aquatic  popu- 
lations. 

Seasonal  and  spatial  patterns  of  benthic  macroin- 
vertebrate  communities  were  examined  in  four  bil- 
labongs  and  a  perennial  stream  riffle  in  the  Magela 
Creek  catchment,  Northern  Territory.  Chirono- 
mids,  coleopterans,  trichopterans  and  hydracarina 
were  the  most  diverse  and  abundant  taxa,  although 
the  mussel  Velesunio  angasi  contributed  >  98%  of 
total  standing  crop  in  most  billabongs.  Diversity 
and  standing  crop  were  usually  higher  in  littoral 
than  in  profundal  areas  of  two  shallow  billabongs, 
probably  because  of  the  presence  of  macrophytes. 
Diversity,  abundance  and  biomass  declined  sharply 
over  the  dry  season,  from  maxima  in  May-July  to 
minima  in  December.  Recovery  in  the  early  wet 
season  was  rapid,  commencing  after  the  first  creek 
flows  in  December.  The  decline  and  recovery 
were  closely  associated  with  the  availability  of 
sediment  organic  matter,  which  reflected  inputs  of 
mainly  allochthonous  (terrestrial)  detritus  over  the 
wet  season  followed  by  losses  due  to  intense  mi- 
crobial breakdown.  Microbial  respiration  also 
seemed  related  to  declines  in  benthic  communities 
in  the  latter  half  of  the  wet  season,  by  producing 
hypolimnetic  anoxia  during  periods  of  reduced 
creek  flow.  (Author's  abstract) 
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FISH  DENSITY  VARIATIONS  IN  THE  BRAID- 
ED ASHLEY  RIVER,  CANTERBURY,  NEW 
ZEALAND, 

Ministry    of   Agriculture    and    Fisheries,    Christ- 
church     (New     Zealand).     Freshwater    Fisheries 
Centre. 
G.  J.  Glova. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.  1,  p  9-15,  1988.  3 
fig,  2  tab,  17  ref. 

Descriptors:  'Fish  populations,  'Stream  fisheries, 
♦Braided  streams,  'Rivers,  'Population  density, 
Variability,  Riffles,  Pools,  Biomass,  New  Zealand, 
Ashley  River. 

To  determine  variation  in  abundance  (per  sq  m) 
and  biomass  (g/sq  m)  of  fish  populations  in  the 
lower  Ashley  River,  New  Zealand,  a  representa- 
tive reach  was  sampled  by  electric  fishing  during 
periods  of  low,  stable  flows  in  two  consecutive 
summers  (1981  and  1982).  For  nine  species  of  fish 
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combined,  abundance  and  biomass  in  riffles  dif- 
fered by  50%  and  41%  respectively  between  the 
two  summers.  Size  frequency  distributions  for 
three  of  the  most  common  migratory  species  dif- 
fered significantly  between  summers  and  may 
partly  explain  the  variation  in  fish  standing  stock. 
Abundance  of  fish,  mostly  under  150mm  body 
length,  was  highest  in  riffles  (3.0/sq  m),  whereas 
biomass  was  highest  in  pools  (46.5  g/sq  m)  owing 
to  the  presence  of  a  few  large  eels  and  trout. 
Within  riffles,  there  was  no  significant  difference  in 
the  longitudinal  and  cross-sectional  distributions  of 
the  more  common  fish  species  present.  Both  abun- 
dance and  biomass  of  fish  were  lowest  in  runs,  the 
habitat  with  the  least  apparent  cover  for  fish.  Lim- 
iting sampling  of  fish  populations  in  braided  rivers 
to  riffles,  which  are  easily  sampled  by  electric 
fishing,  provides  adequate  representation  of  species 
composition  and  temporal  variation  of  their  abun- 
dance and  biomass.  (Author's  abstract) 
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LAKE     OKARO      ECOSYSTEM:      1.     BACK- 
GROUND LIMNOLOGY, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
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COMPARATIVE  STREAM  RESIDENCE  OF  JU- 
VENILE BROWN  AND  RAINBOW  TROUT  IN 
A  SMALL  LAKE  TRIBUTARY,  SCOTTS 
CREEK,  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

J.  W.  Hayes. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  22,  No.  2,  p   181-188, 

1988.  2  fig,  3  tab,  37  ref. 

Descriptors:  'Juvenile  growth  stage,  *Trout, 
•Streams,  *Fish  behavior,  *Fish  populations,  *Fish 
migration,  *New  Zealand,  Tributaries,  Compara- 
tive studies,  Ecosystems,  Lake  Alexandrina. 

Species  composition,  population  changes,  and  emi- 
gration of  0+  trout  in  Scotts  Creek,  an  inlet  tribu- 
tary of  Lake  Alexandrina,  were  studied  from  1979 
to  1982.  Trout  populations  were  dominated  by  late 
emerging  0+  rainbow  trout.  Rainbow  trout  juve- 
nile migration  consisted  primarily  of  newly 
emerged  nocturnally  migrant  fry,  whereas  that  of 
brown  trout  was  mostly  of  fish  which  had  under- 
gone a  period  of  stream  residence.  The  pattern  of 
initial  downstream  migration  of  early  migrants  was 
consistent  with  a  passive  dispersal  mechanism.  Al- 
though rainbow  trout  dominated  the  0+  salmonid 
populations,  brown  trout  made  greater  proportion- 
al use  of  the  stream  for  rearing.  This  situation  arose 
from  differences  in  patterns  of  emigration  between 
the  species,  particularly  that  of  newly  emerged  fry, 
with  rainbow  trout  showing  a  much  greater  tend- 
ency to  emigrate  upon  emergence.  The  signifi- 
cance of  migratory  strategies  and  interspecific 
competition  in  relation  to  lotic  versus  lentic  rear- 
ing of  brown  and  rainbow  trout  is  discussed.  (Au- 
thor's abstract) 
W89-03863 


PERIPHYTON    SAMPLER    FOR    SHALLOW, 
SWIFT  RIVERS, 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03864 


CHANGES  IN  THE  SUBMERGED  MACRO- 
PHYTE  VEGETATION  OF  LAKE  ROTOm, 
CENTRAL  NORTH  ISLAND,  NEW  ZEALAND, 

Ruakura  Soil  and  Plant  Research  Station,  Hamil- 
ton (New  Zealand). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03866 


CONTRASTING  DEEP-WATER  MACRO- 
PHYTE  COMMUNITIES  IN  TWO  HIGHLY 
TRANSPARENT  NEW  ZEALAND  LAKES  AND 
THEIR      POSSIBLE      ASSOCIATION      WITH 


FRESHWATER  CRAYFISH,  PARANEPHROPS 
SPP., 

Ruakura  Soil  and  Plant  Research  Station,  Hamil- 
ton (New  Zealand). 
B.  T.  Coffey,  and  J.  S.  Clayton. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.  2,  p  225-230, 
1988.  2  fig,  2  tab,  10  ref. 

Descriptors:  *Deep  water  habitats,  "Lakes, 
•Aquatic  plants,  *Benthic  flora,  "Limnology,  "Ma- 
crophytes,  "Crayfish,  Transparency,  Light  pene- 
tration, Limiting  factors,  Chara,  Mosses,  New  Zea- 
land. 

Lakes  Wanaka  and  Taupo  are  both  large,  deep 
lakes  of  comparable  water  clarity  (highly  transpar- 
ent) but  composition  and  depth  limit  of  their  deep- 
est rooted  macrophyte  communities  contrast  mark- 
edly. The  macrophyte  community  in  Lake  Taupo 
has  a  depth  limit  of  16  m  and  comprises  characean 
meadows;  the  macrophyte  community  in  Lake 
Wanaka  has  a  depth  limit  of  50  m  and  comprises  a 
mixed  assemblage  of  bryophytes.  A  survey  of 
other  New  Zealand  lakes  suggested  that  this  deep 
bryophyte  community  only  occurred  in  the  ab- 
sence of  freshwater  crayfish  populations.  Freshwa- 
ter crayfish  are  present  in  Lake  Taupo  but  not  in 
Lake  Wanaka.  Bryophytes  collected  from  a  depth 
of  35  m  in  Lake  Wanaka  and  charophytes  collected 
from  a  depth  of  15  m  in  Lake  Taupo  were  all 
successfully  established  and  grown  on  submerged 
platforms  (which  excluded  freshwater  crayfish)  at 
a  depth  35  m  in  Lake  Taupo.  It  is  suggested  that  in 
lakes,  such  as  Taupo  which  have  dense  crayfish 
populations,  browsing  and  mechanical  damage  by 
crayfish  exclude  the  deep  bryophyte  community 
and  limit  the  characean  algae  to  depths  shallower 
than  their  light  compensation  point.  (Author's  ab- 
stract) 
W89-03867 


TRAPPED  SEA  WATER  IN  LAKE  HAKAPOUA, 

NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Div.  of  Marine  and 

Freshwater  Science. 

B.  R.  Stanton,  and  R.  A.  Pickrill. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  22,  No.  2,  p  293-294, 

1988.  1  fig. 

Descriptors:  "Lake  Hakapoua,  "Seawater,  "Saline 
water,  "Saline-freshwater  interfaces,  "Lakes, 
•Bottom  water,  "Fjords,  New  Zealand,  Land- 
slides, Salinity,  Oxygen  depletion. 

Lake  Hakapoua  is  located  on  Big  River,  about  3 
km  inland  from  the  southern  coast  of  New  Zea- 
land. The  lake  was  tidal  until  it  was  cut  off  from 
the  sea  by  a  landslide  in  1915.  A  survey  of  the  lake 
in  February  1987  found  that  the  bottom  water 
below  60  m  was  saline  and  apparently  anoxic.  The 
bottom  waters  of  the  lake  had  salinity  values 
around  75%  of  those  generally  found  off  this  coast. 
This  water  has  been  isolated  for  some  time  and 
may  be  remnant  sea  water  trapped  in  the  lake  at 
the  time  of  the  landslide.  Further  investigation  is 
needed  to  positively  determine  the  source  of  the 
salinity.  (Author's  abstract) 
W89-03869 


LAKE  OKARO  ECOSYSTEM:  2.  PRODUCTION 
OF  THE  CHIRONOMID  POLYPEDILUM  PA- 
VIDUS  AND  ITS  ROLE  AS  FOOD  FOR  TWO 
FISH  SPECIES, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
D.  J.  Forsyth,  and  M.  R.  James. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.   3,  p  327-335, 
1988.  5  tab,  5  fig,  14  ref. 

Descriptors:  "Ecosystems,  "Lakes,  "Midges,  "Fish 
food  organisms,  Fish  food,  Food  chains,  Limnolo- 
gy, Littoral  environment,  Crustaceans,  Smelt, 
Cyanophyta,  Predation. 

Lake  Okaro,  a  nutrient-rich  lake  on  the  central 
volcanic  plateau  of  the  North  Island,  New  Zea- 
land, supported  a  maximum  littoral  population  of 


309,000  chironomid  larvae/sq  m  in  1983/84.  This 
population  depended  for  food  on  the  shoreward 
drift  of  cyanobacteria  (blue-green  algae).  The 
larvae  were  an  important  food  source  for  the 
benthic  bully  (Gobiomorphus  cotidianus 
McDowall)  from  January  to  June.  From  June  to 
December  the  cladoceran  (Ceriodaphnia  dubia 
Richard)  was  prominent  in  the  diet  when  the  fish 
moved  towards  the  open  water  of  the  lake.  The 
bully  removed  up  to  128%  of  chironomid  produc- 
tion only  when  population  density  of  the  larvae 
was  low.  At  other  times  fish  predation  had  little 
impact  on  the  larvae.  Most  larvae  were  eaten  by 
bullies  during  the  day.  Bullies  caught  at  night  were 
on  average  larger  and  preferred  to  eat  small  indi- 
viduals of  their  own  species.  The  smelt  Retropinna 
retropinna  (Richardson)  played  a  minor  predatory 
role  in  the  lake.  It  ate  P.  pavidus  larvae  at  all  times 
but  favored  C.  dubia  in  winter  and  small  bullies  in 
autumn.  In  Lake  Okaro  cyanobacterial  food  supply 
was  of  overriding  importance  to  the  chironomid 
population  but  fish  predation  was  a  minor  influ- 
ence. Both  fish  species  were  opportunistic  feeders 
switching  seasonally  to  the  most  readily  available 
prey.  (Author's  abstract) 
W89-03870 


RECOVERY  OF  BENTHIC  MACROINVERTE- 
BRATE  AND  EPILITHIC  COMMUNITIES 
FOLLOWING  A  LARGE  FLOOD,  IN  AN  UN- 
STABLE, BRAIDED,  NEW  ZEALAND  RIVER, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

G.  J.  Scrimgeour,  R.  J.  Davidson,  and  J.  M. 

Davidson. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  22,  No.  3,  p  337-344, 

1988.  7  fig,  2  tab,  31  ref. 

Descriptors:  "Macroinvertebrates,  "Benthic  fauna, 
"Stream  biota,  "Population  dynamics,  "Floods, 
"Aquatic  insects,  "Flood  damage,  Braided  streams, 
Midges,  New  Zealand. 

Benthic  macroinvertebrates  and  small  stones  were 
collected  from  a  riffle  in  the  Ashley  River,  North 
Canterbury,  New  Zealand,  on  12  occasions  within 
a  132-day  period  following  a  particularly  large 
flood  in  1986.  Despite  the  occurrence  of  smaller 
floods  during  this  period,  benthic  macroinverte- 
brate  communities  and  stone  surface  organic  layers 
recovered  rapidly.  Mean  concentration  of  stone 
surface  organic  carbon  increased  from  0.23  g/sq  m 
to  1.01  g/sq  m  stone  surface  in  the  first  23  days 
after  the  flood  and  chlorophyll  a  concentration 
increased  from  0.13  mg/sq  m  (day  3)  to  9.2  mg/sq 
m  by  day  132.  Minor  floods  during  the  recovery 
period  had  little  effect  on  organic  layer  biomass. 
Mean  faunal  density  increased  from  230/sq  m  to 
7920/sq  m  during  this  time  and  taxon  richness  from 
7  to  21  per  5  benthic  samples.  Immediately  after 
the  flood  and  throughout  the  study  period  the 
fauna  was  dominated  by  larvae  of  Deleatidium 
(Ephemeroptera:  Leptophlebiidae),  Hydora  (Cole- 
optera:  Elmidae),  and  Chironomidae.  Re-establish- 
ment of  Deleatidium  populations  in  previously 
denuded  brands  was  effected  by  oviposition,  egg- 
hatching,  and  larval  immigration.  Minor  braids  are 
likely  to  represent  important  epicenters  from 
which  recolonization  proceeds.  (Author's  abstract) 
W89-03871 


SURVIVAL    OF    JUVENILE    RING-NECKED 
DUCKS  ON  WETLANDS  OF  DIFFERENT  PH, 

Patuxent  Wildlife  Research  Center,  Orono,  ME. 

Maine  Field  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03895 


FOODS      OF      JUVENILE      RING-NECKED 
DUCKS:  RELATIONSHIP  TO  WETLAND  PH, 

Patuxent  Wildlife  Research  Center,  Orono,  ME. 

Maine  Field  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03896 


REGIONAL  PATTERNS  AND  LOCAL  VARIA- 
BILITY OF  DRY  AND  OCCULT  DEPOSITION 
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STRONGLY  INFLUENCE  SULFATE  CONCEN- 
TRATIONS IN  MAINE  LAKES, 

Maine  Univ.,  Orono.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03947 


LONG-TERM  CORRELATIONS  BETWEEN 
THE  ABUNDANCE  OF  SMELT,  (OSMERUS 
EPERLANUS  EPERLANUS  L.),  YEAR  CLASS- 
ES AND  ABIOTIC  ENVIRONMENTAL  CONDI- 
TIONS DURING  THE  PERIOD  OF  SPAWNING 
AND  LARVAL  DEVELOPMENT  IN  THE  ELBE 
RIVER, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 
drobiologie  und  Fischereiwissenschaft. 
D.  Borchardt. 

Archiv  fuer  Fischereiwissenschaft  AVFSAO,  Vol. 
38,  No.  3,  p  191-202,  April  1988.  2  fig,  3  tab,  15  ref. 

Descriptors:  'Fisheries,  'Population  dynamics, 
•Environmental  effects,  *Elre  River,  'Spawning, 
'Larvae,  'Smelt,  Environment,  Model  studies, 
Simulation,  Fish  populations,  Water  temperature, 
Flow  discharge,  Quantitative  analysis,  Hydro- 
graphs,  Correlation  coefficient,  Germany,  Rivers, 
North  Sea,  Shrimp. 

The  purpose  of  this  study  was  to  validate  a  simula- 
tion model,  on  the  influence  of  three  basic  environ- 
mental parameters  during  the  spawning  and  larval 
period  on  the  abundance  of  smelt  year  classes, 
based  on  records  compiled  for  31  years.  After  their 
first  year  of  life,  young  smelt  migrate  from  the 
Elbe  River  into  waters  along  the  German  North 
Sea  Coast.  There,  the  smelt  form  part  of  the  by- 
catch  of  the  commercial  shrimp  fishery.  It  was 
assumed  that  the  number  of  young  smelt  in  the  by 
catch  reflect  the  strength  of  year  class  I.  The 
environmental  conditions  for  the  smelt  spawning 
ground  in  the  Elbe  River  during  the  spawning  and 
larval  periods,  were  correlated  with  the  numbers 
of/  smelt  in  the  bycatch  of  the  German  shrimp 
fishery  on  the  North  Sea  tidal  flats  along  the 
Schleswig-Holstein  and  the  Lower  Saxony  Coast. 
The  correlation  between  the  bycatch  on  the  coast 
of  Schleswig-Holstein  and  the  environmental  index 
proved  to  be  significant  for  the  one  year  old  smelt 
for  the  period  from  1954  to  1984.  (Author's  ab- 
stract) 
W89-03973 


CHLORELLA  VIRUSES  ISOLATED  IN  CHINA, 

Nebraska  Univ. -Lincoln.  Dept.  of  Plant  Pathology. 
Y.  Zhang,  D.  E.  Burbank,  and  J.  L.  Van  Etten. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  9,  p  2170-2173,  September 
1988.  NIH  Public  Health  Service  Grant  GM- 
32441;  US  DOE  Grant  DE-AC02-82ER 12086. 

Descriptors:  'Aquatic  life,  'Viruses,  'Chlorella, 
'China,  'Microbiological  studies,  Chloroform, 
Proteins. 

Plaque-forming  viruses  of  the  unicellular,  eucaryo- 
tic,  exsymbiotic,  Chlorella-like  green  algae  strain 
NC64A,  common  in  the  United  States,  have  been 
detected  in  fresh  water  collected  in  the  People's 
Republic  of  China.  Seven  of  the  Chinese  viruses 
were  examined  in  detail  and  compared  with  the 
Chlorella  viruses  previously  isolated  in  the  United 
States.  Like  the  American  viruses,  the  Chinese 
viruses  were  large  polyhedra  and  sensitive  to  chlo- 
roform. They  contained  numerous  structural  pro- 
teins and  large  double-stranded  DNA  genomes  of 
at  least  300  kilobase  pairs.  Each  of  the  DNAs  from 
the  Chinese  viruses  contained  5-methyldeoxycyto- 
sine,  which  varied  from  12.6  to  46.7%  of  the 
deoxycytosine,  and  N6-methyldeoxyadenosine, 
which  varied  from  2.2  to  28.3%  of  the  deoxyaden- 
osine.  Four  of  the  Chinese  virus  DNAs  hybridized 
extensively  with  DNA  from  the  American  virus 
PBCV-1,  and  three  hybridized  poorly.  (Author's 
abstract) 
W89-04001 


CALCULATION  OF  CELL  PRODUCTION 
FROM  (H3)THYMIDINE  INCORPORATION 
WITH  FRESHWATER  BACTERIA, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Nature  Conservation. 


For  primary  bibliographic  entry  see  Field  7B. 
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HYDROLOGIC  AND  SUSPENDED-SEDIMENT 
DATA  FOR  REELFOOT  LAKE,  OBION  AND 
LAKE  COUNTIES,  NORTHWESTERN  TEN- 
NESSEE, MAY  1985-SEPTEMBER  1986, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04039 


CLIMATIC  DATA  FOR  MIRROR  LAKE,  WEST 
THORNTON,  NEW  HAMPSHIRE,  1985, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

A.  M.  Sturrock,  D.  C.  Buso,  J.  L.  Scarborough, 
and  T.  C.  Winter. 

Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-682,  1988. 
64p,  3  fig,  4  tab,  3  ref. 

Descriptors:  'Limnology,  'Evaporation,  'Climate 
data,  'New  Hampshire,  Heat  budget,  Mirror  Lake, 
Lakes,  Climatology. 

Research  on  the  hydrology  of  Mirror  Lake,  West 
Thornton,  New  Hampshire,  includes  a  study  of 
evaporation.  Those  climatic  data  needed  for 
energy-budget  and  mass-transfer  evaporation  stud- 
ies are  presented,  including:  water  surface  tempera- 
ture, dry-bulb  and  wet-bulb  air  temperatures, 
vapor  pressure  at  and  above  the  water  surface, 
wind  speed,  and  short-  and  long-wave  radiation. 
Data  are  collected  at  raft  and  land  stations. 
(USGS) 
W89-04045 


TECHNIQUE  FOR  MAKING  FIELD  MEAS- 
UREMENTS OF  OXYGEN  IN  THE  ROOT 
ZONE  OF  SATURATED  AND  UNSATURATED 
SOILS, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04096 


ORGANOCHLORINE  PESTICIDE  AND  PCB 
RESIDUES  AT  FOUR  TROPHIC  LEVELS  IN 
THE  SCHUYLKILL  RIVER,  PENNSYLVANIA, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04099 


DETERMINATION     OF     AQUATIC     HUMIC 
SUBSTANCES  IN  NATURAL  WATERS, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04102 


GROUND-PENETRATING  RADAR  STUDY  OF 
THE  THICKNESS  AND  EXTENT  OF  SEDI- 
MENTS BENEATH  SILVER  LAKE,  BERLIN 
AND  MERIDEN,  CONNECTICUT, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04107 


RETENTION  TIME  AND  FLOW  PATTERNS  IN 
LAKE  MOULTRIE,  SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

G.  G.  Patterson,  and  R.  M.  Harvey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources  Investigations   Report   85-4121, 
1986.  32p,  20  fig,  4  tab,  3  ref. 

Descriptors:  'Dye  dispersion,  'Dye  releases, 
'Lakes,  'Water  circulation,  'Tracers,  'South 
Carolina,  Wind-driven  currents,  Water  currents, 
Retention  time,  Berkeley  County. 


A  liquid  dye  tracer  was  injected  into  the  inflow  to 
Lake  Moultrie,  South  Carolina,  during  high-flow 
conditions  and  again  during  low-flow  conditions. 
Tracer  concentrations  were  monitored  at  a  net- 
work of  fixed  sampling  stations  in  the  lake  to 
determine  dispersion  and  transport  characteristics 
in  and  through  the  lake.  Wind-generated  currents 
were  the  major  factor  in  dispersing  the  tracer  and 
controlling  the  flow  patterns,  with  the  advective 
flow  of  water  through  the  lake  a  secondary  con- 
tributing factor.  During  the  high-flow  test,  most  of 
the  tracer  was  flushed  through  the  lake  in  12  days, 
which  did  not  allow  time  for  the  tracer  to  fully 
disperse  throughout  the  lake.  During  the  low-flow 
test,  most  of  the  tracer  remained  in  the  lake  for 
more  than  a  of  a  month.  After  16  days  it  was 
dispersed  throughout  the  lake.  Concentrations  of 
tracer  decreased  by  a  factor  of  about  500  as  the 
dye  clouds  passed  through  the  lake.  (USGS) 
W89-04108 


ESTIMATED    SEDIMENT    DEPOSITION    IN 

LAKE  CORPUS  CHRISTI,  TEXAS,  1972-85, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-04136 


CLIMATIC  DATA  FOR  THE  COTTONWOOD 
LAKE  AREA,  STUTSMAN  COUNTY,  NORTH 
DAKOTA,  1983, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

A.  M.  Sturrock,  B.  A.  Hanson,  J.  L.  Scarborough, 
and  T.  C.  Winter. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-216,  1987.  28p,  3  fig,  4  tab,  3 
ref. 

Descriptors:  'Limnology,  'North  Dakota,  'Wet- 
lands, 'Prairie  wetlands,  'Climatic  data,  Evapora- 
tion, Heat  budget,  Cottonwood  Lake. 

Research  on  the  hydrology  of  the  Cottonwood 
Lake  area,  Stutsman  County,  North  Dakota,  in- 
cludes study  of  evaporation.  Climatic  data  needed 
for  energy-budget  and  mass-transfer  evaporation 
studies  that  were  collected  during  1983  include 
water-surface  temperature,  sediment  temperature, 
dry-bulb  and  wet-bulb  air  temperature,  vapor  pres- 
sure at  and  above  the  water  surface,  wind  speed, 
and  short-and  long-wave  radiation.  Data  are  col- 
lected at  raft  and  land  stations.  (USGS) 
W89-04143 


HYDROLOGIC  DATA  FROM  THE  INTEGRAT- 
ED LAKE-WATERSHED  ACIDIFICATION 
STUDY  IN  THE  WEST-CENTRAL  ADIRON- 
DACK MOUNTAINS,  NEW  YORK  -  OCTOBER 
1977  THROUGH  JANUARY  1982, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

N.  E.  Peters,  P.  S.  Murdoch,  and  F.  N.  Dalton. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  85-80,  1987.  146p,  7  fig,  4  tab,  5 
ref. 

Descriptors:  'Acid  rain,  'Data  collections,  'Lakes, 
'Hydrologic  data,  'Water  quality,  'Adirondack 
Mountains,  'New  York,  Forest  watersheds,  Lake 
basins,  Groundwater,  Soil  water,  Soil  temperature, 
Snow  surveys,  1LWAS. 

Hydrologic  data  were  collected  from  three  forest- 
ed headwater  lake  watersheds  in  Herkimer  and 
Hamilton  Counties  from  October  1977  through 
early  January  1982  as  part  of  the  Integrated  Lake- 
Watersheds  Acidification  Study  (ILWAS). 
ILWAS  was  established  in  1977  to  determine  why 
these  lakes  differ  in  pH  when  all  receive  equal 
amounts  of  acidic  atmospheric  deposition.  Woods 
Lake  is  acidic  (pH  ranges  from  4  to  5),  Panther 
Lake  is  neutral  (pH  ranges  from  5  to  7.5),  and 
Sagamore  Lake  is  intermediate  (pH  ranges  from  5 
to  6).  The  data  tabulated  herein  include  discharge 
at  the  three  lake  outlets  and  in  a  tributary  to  each 
lake;  lake-water  stage  at  each  lake;  chemical  qual- 
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ity  of  lake  water,  including  total  concentrations  of 
zinc,  iron,  manganese,  and  lead,  at  each  lake  outlet 
and  at  Lost  Brook  (a  tributary  to  Sagamore  Lake); 
groundwater  stage  from  29  wells;  major  ion  con- 
centrations of  groundwater  from  22  of  these  wells; 
temperature  of  soil  from  three  depths  at  one  site  in 
each  watershed;  soil-moisture  tension  at  three 
depths  at  eight  sites  -  four  in  the  neutral-lake  basin, 
three  in  the  acidic-lake  basin,  and  one  in  the  inter- 
mediate-lake basin;  and  average  snowpack  depths 
and  water  equivalents  at  approximately  20  snow- 
course  sites  in  each  basin  for  three  sampling  peri- 
ods during  the  1979-80  winter.  (USGS) 
W89-04161 


WATER  QUALITY  OF  FREMONT  LAKE  AND 
NEW  FORK  LAKES,  WESTERN  WYOMING  -  A 
PROGRESS  REPORT, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04180 


CONSIDERATION  OF  CHANGES  IN  THE 
LOCAL  CLIMATE  IN  THE  REGION  OF  THE 
RESERVOIR  AND  LOWER  POOL  OF  HYDRO- 
ELECTRIC STATIONS, 

For  primary  bibliographic  entry  see  Field  6G. 
W89-04220 


PROCESSES  OCCURRING  IN  RESERVOIRS 
RECEIVING  BIOGENIC  AND  POLLUTING 
SUBSTANCES, 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04221 


RECREATIONAL  USE  OF  THE  RESERVOIRS 
OF  HYDROELECTRIC  AND  PUMPED-STOR- 
AGE  STATIONS, 

V.  A.  Kukushkin,  M.  F.  Skladnev,  and  M.  P. 
Fedorov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  593-598,  April  1988.  3  fig,  4  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  23-25,  October  1987. 

Descriptors:  'Reservoirs,  'Project  planning, 
'Recreation  facilities,  'Hydroelectric  plants, 
•Pumped  storage,  'Soviet  Union,  Human  popula- 
tion, Climate,  Aquatic  animals.  Regulated  flow, 
Hydrological  regime.  Multipurpose  projects,  Eco- 
nomic justification. 

Of  the  200  large  hydroelectric  station  reservoirs  of 
the  USSR,  more  than  60  are  used  for  recreation. 
Twenty-seven  million  people  live  in  cities  located 
directly  on  the  shores  of  reservoirs  and  an  addi- 
tional 50  million  people  live  within  a  2-h  drive. 
Climatic,  landscape,  hydrological,  sanitary /hygien- 
ic conditions,  and  the  presence  of  aquatic  fauna  are 
taken  into  account  when  evaluating  the  suitability 
of  a  reservoir  for  recreation.  Planning  of  favorable 
types  of  recreation  on  reservoirs  located  in  various 
natural  and  climatic  zones  requires  a  climatological 
study.  Streamflow  regulation  and  the  creation  of 
reservoirs  substantially  change  the  hydrological 
regime  of  a  stream  and  fluctuations  of  the  reservoir 
level  can  be  a  serious  obstacle  for  its  recreational 
use.  When  developing  water-management  and  hy- 
dropower-construction  projects  or  schemes  for 
multipurpose  use  of  undammed  streams,  special 
attention  should  be  devoted  to  the  problem  of 
future  recreational  use.  Because  of  the  importance 
of  this  problem,  a  special  section  of  the  project 
should  be  devoted  to  recreational  development 
with  mandatory  elucidation  of  the  natural,  hydro- 
logical,  sanitary/hygienic,  and  engineering/techni- 
cal problems.  There  should  also  be  an  economic 
justification  o  the  proposed  recreational  measures 
with  an  evalu  lion  of  their  consequences  with  esti- 
mation not  only  of  costs  but  also  of  the  payback 
period  and  effectiveness  in  the  recreational  devel- 
opment of  the  region.  (Shidler-PTT) 
W89-04224 


SURFACE-DRIVEN  FLOWS  IN  LONG  REC- 
TANGULAR ENCLOSURES, 

Centre    National    dc    la    Recherche    Scientifique. 


Marseille  (France).  Inst,  de  Mecanique  des  Fluides 

de  Marseille. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-04241 


ORGANIC  MATTER  DYNAMICS  IN  FOUR 
SEASONALLY  FLOODED  FOREST  COMMU- 
NITIES OF  THE  DISMAL  SWAMP, 

Savannah  River  Ecology  Lab.,  Aiken,  SC.  Div.  of 

Wetlands  Ecology. 

J.  P.  Megonigal,  and  F.  P.  Day. 

American  Journal  of  Botany  AJBOAA,  Vol.  75, 

No.  9,  p  1334-1343,  September  1988.  4  fig,  3  tab,  46 

ref,    append.    NSF   grants    DEB-7708609,    DEB- 

7708609-A01,  and  BSR-8405222  and  Department 

of  Energy  contract  DE-AC09-76SROO-819. 

Descriptors:  'Swamps,  'Forests,  'Flooding,  'Data 
interpretation,  Organic  matter,  Dynamics,  Primary 
productivity,  Biomass,  Plant  populations,  Roots, 
Litter,  Detritus,  Data  collections,  Model  studies, 
Dismal  Swamp. 

Organic-matter  budgets  for  plant  communities  of 
the  Great  Dismal  Swamp  were  developed  to  sum- 
marize an  extensive  database,  determine  patterns  of 
biomass  allocation,  transfer,  and  accumulation,  and 
make  comparisons  with  other  forested  wetlands. 
Aboveground  net  primary  production  on  the 
flooded  sites  (1050-1176  g/sq  m/yr)  was  signifi- 
cantly greater  than  on  a  rarely-flooded  site  (831  g/ 
sq  m/yr).  Estimates  of  belowground  net  primary 
production  were  comparable  to  aboveground  pro- 
duction on  flooded  sites  (824-1221  g/sq  m/yr). 
However,  production  was  nearly  3  times  greater 
belowground  than  aboveground  on  the  rarely- 
flooded  site  (2256  g/sq  m/yr).  Aboveground  pro- 
ductivity in  Dismal  Swamp  forests  is  relatively 
high  compared  to  other  forested  wetlands.  This  is 
attributed  to  the  timing  and  periodicity  of  floods. 
Fine-root  turnover  was  shown  to  be  an  important 
source  of  soil  organic  matter.  Estimates  indicate 
that  roots  contribute  about  60%  of  the  annual 
increment  to  soil  organic  matter.  Leaf  litter  con- 
tributes 6-28%  and  wood  debris  contributes  5- 
15%.  Comparisons  with  other  forested  wetlands 
suggest  that  detritus  accounts  for  more  than  half 
the  total  organic  matter  (living  +  dead)  in  many 
wetland  systems.  Models  based  on  the  organic- 
matter  budgets  presented  here  have  been  devel- 
oped and  offer  additional  insight  into  system  dy- 
namics. (Author's  abstract) 
W89-04245 


MICRO  AND  LARGE-SCALE  PARAMETERS 
EVALUATION  OF  EVAPORATION  FROM  A 
LAKE, 

Athens  Univ.  (Greece).  Lab.  of  Meteorology. 
For   primary   bibliographic   entry   see   Field   2D. 
W89-04268 


OBJECTIVES  AND  UNSOLVED  PROBLEMS 
IN  ECOTECHNOLOGY  AND  BIOMANIPULA- 
TION:  A  PREFACE, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-04304 


RELATIONSHIP  BETWEEN  ZOOPLANKTON 
BIOMASS  AND  GRAZING:  A  REVIEW, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many. F.R.). 

For   primary   bibliographic   entry   see   Field   5G. 
W89-04305 


CAN  DAPHNIA  PREVENT  A  BLUE-GREEN 
ALGAL  BLOOM  IN  HYPERTROPHIC  LAKES, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-04306 


RESTORATION  OF  THE  PELAGIC  FOOD 
WEB  IN  ACIDIFIED  AND  LIMED  LAKES  BY 
GENTLE  FERTILIZATION, 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-04307 


UNPLANNED  BIOMANIPULATION  IN  LAKE 
WASHINGTON, 

Washington  Univ.,  Seattle.  Dept.  of  Zoology. 
For   primary   bibliographic   entry   see   Field    5G. 

W89-04308 


TROPHIC  INTERACTIONS  IN  THE  HYPER- 
TROPHIC LAKE  TJEUKEMEER:  TOP-DOWN 
AND  BOTTOM-UP  EFFECTS  IN  RELATION 
TO  HYDROLOGY,  PREDATION  AND  BIO- 
TURBATION  DURING  THE  PERIOD  1974-- 
1985, 

Limnologisch  Inst.,  Oosterzee  (Netherlands). 
For   primary   bibliographic   entry   see   Field   5G. 
W89-04309 


APPLICABILITY  OF  THE  FOOD-WEB  MA- 
NIPULATION IN  THE  RESTORATION  PRO- 
GRAM OF  A  HYPERTROPHIC  STRATIFTED 
LAKE:  MODEL  STUDIES  FOR  LAKE  HAUS- 
SEE  (FELDBERG,  GDR), 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-04310 


USING  STREAM  SURVEY  DATA  TO  PREDICT 
DIRECTIONAL  CHANGE  IN  FISH  POPULA- 
TIONS FOLLOWING  PHYSICOCHEMICAL 
STREAM  PERTURBATIONS, 

Kansas  Dept.  of  Wildlife  and  Parks,  Pratt.  Envi- 
ronmental Services  Section. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04336 


SURFACE  FILMS  AND  MIXING  IN  TWO- 
LAYER  FLUID, 

Western   Australia   Univ.,   Nedlands.   Centre   for 

Water  Research. 

A.  Dittrich. 

Journal  of  Hydraulic  Engineering  JHENDB,  Vol. 

114,  No.  11,  p  1359-1375,  November  1988.  14  fig,  1 

tab,  24  ref. 

Descriptors:  'Fluid  dynamics,  'Boundary  process- 
es, 'Surface  tension,  'Limnology,  'Shear  stress, 
'Mixing,  Surface  water,  Flow  pattern,  Surface 
flow,  Entrainment,  Turbulent  flow,  Flow  channels. 
Velocity,  Density,  Wind  velocity,  Lakes. 

An  experimental  investigation  of  wind-induced 
flow  and  mixing  processes  in  a  two-layered  system 
influenced  by  a  thin  film  persisting  on  the  water 
surface  is  reported  in  this  study.  Detailed  docu- 
mentation and  description  of  the  wind-induced 
flow  and  mixing  processes  are  given.  The  entrain- 
ment rates  and  flow  pattern  depend  on  two  dimen- 
sionless  numbers,  one  characterizing  the  influence 
of  surface  films,  the  other  characterizing  the  re- 
sponse of  stratified  basins  to  wind  stress  in  the 
absence  of  surface  films  The  differences  between 
the  flow  and  mixing  processes  of  a  two-layered 
system  influenced  and  not  influenced  by  a  surface 
film  are  pointed  out  and  discussed.  (Author's  ab- 
stract) 
W89-04361 


LAKE  ACIDITY  AND  THE  DISTRIBUTION 
AND  ABUNDANCE  OF  WATER  STRIDERS 
(HEMIPTERA:  GERRIDAE)  NEAR  SUDBURY, 
ONTARIO, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5C. 

W89-04387 


WATER  WAVES  GENERATED   BY  DISTANT 
LANDSLIDES, 

Canterbury   Univ.,  Christchurch  (New  Zealand). 

Dept  of  Civil  Engineering. 

B.  Hunt. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.    3,   p   307-322,    1988\    5   fig,    18   ref,   append. 
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Descriptors:  'Reservoirs,  'Landslides,  'Waves, 
'Model  studies,  Wave  runup,  Sloping  beaches, 
Mathematical  analysis. 

Waves  generated  in  a  reservoir  by  a  landslide  were 
modeled  by  injecting  an  instantaneous  point  source 
of  fluid  through  the  bottom  of  a  reservoir  of  infi- 
nite extent.  This  assumes  that  times  are  large  rela- 
tive to  the  duration  time  of  the  landslide  and  that 
distances  are  large  relative  to  the  characteristic 
horizontal  dimension  of  the  volume  of  water  dis- 
placed by  the  slide  material.  Solutions  are  obtained 
for  two-dimensional  and  asymmetric  problems,  and 
the  characteristics  of  each  are  discussed.  Since  the 
solutions  assume  a  constant  reservoir  depth,  and 
since  maximum  wave  amplitudes  always  occur 
along  shorelines  of  sloping  beaches,  it  is  suggested 
that  these  solutions  may  be  of  most  use  for  provid- 
ing boundary  conditions  for  models  of  wave  runup 
on  sloping  beaches.  In  a  comparison  with  experi- 
mental results  agreement  between  the  calculated 
and  measured  results  was  good.  (Author's  abstract) 
W89-04420 


SEASONAL  ASPECTS  OF  POTENTIAL  LIMI- 
TATION BY  N,  P  AND  FE  ON  PHYTOPLANK- 
TON  IN  BARRA  BONITA  RESERVOIR  (RIVER 
TD2TE,  SP)  (ASPECTOS  SAZONAIS  DA  LIMI- 
TACAO  POTENCIAL  POR  N,  P,  E  FE  NO  FI- 
TOPLANCTON  DA  REPRESA  DE  BARRA 
BONITA  (RIO  TIETE,  SP)), 
Universidade  Estadual  Paulista,  Botucatu  (Brazil). 
Dept.  of  Zoology. 
R.  Henry,  and  C.  A.  Simao. 

Revista  Brasileira  de  Biologia  RBBIAL,  Vol.  48, 
No.  1,  p  1-14,  February  1988.  5  fig,  1  tab,  36  ref. 
FAPESP  proc.  83/2451,  83/1428-7,  and  83/2452-9 
and  CNPq  proc.  40524/83.  English  summary. 

Descriptors:  'Eutrophication,  'Reservoirs,  'Phy- 
toplankton, 'Limiting  nutrients,  'Enrichment, 
•Brazil,  'Phosphates,  Nitrates,  Iron,  Chlorophyll 
a,  Primary  productivity,  In  situ  tests. 

Measurement  of  artificial-enrichment  effects  on 
surface  phytoplankton  was  carried  out  over  a  one- 
year  period  in  Barra  Bonita  Reservoir.  Chloro- 
phyll a  and  phaeophytin,  phytoplankton  primary 
production  in  enriched  samples,  and  dissolved  in- 
organic nutrient  content  were  measured  after  3  and 
10  days  of  in-situ  incubation.  For  the  whole  year, 
phosphate  was  the  stimulator  nutrient  of  phyto- 
plankton growth.  The  response  to  phosphate  addi- 
tion was  quick  (after  the  3d  day)  in  the  experiments 
of  March,  April-May,  and  September  1984  and 
January  1985  but  it  occurred  only  after  the  10th 
day  in  June  and  November  1984.  Nitrate  addition, 
alone  or  with  phosphate,  had  no  stimulator  effect. 
Throughout  the  year,  the  role  of  nitrogen  as  a 
limiting  factor  was  very  small.  The  action  of  iron, 
as  a  stimulator  agent,  was  not  significant.  (Author's 
abstract) 
W89-04437 


FISHES  OF  MURPHY'S  POND,  A  CYPRESS 
SWAMP  IN  WESTERN  KENTUCKY, 

Murray  State  Univ.,  KY.  Dept.  of  Biological  Sci- 
ences. 

T.  J.  Timmons. 

Transactions  of  the  Kentucky  Academy  of  Science 
TKASAT,  Vol.  49,  No.  1/2,  p  21-25,  March  1988. 
1  fig,  1  tab,  8  ref. 

Descriptors:  'Swamps,  'Ponds,  'Fish,  'Baseline 
studies,  'Kentucky,  Species  composition,  Fish  pop- 
ulations, Pike,  Killifish,  Sunfish,  Catfish,  Lamprey, 
Bowfin,  Black  bass,  Fish  diets,  Channeling,  Water 
table  decline. 

The  objectives  of  this  study  were  to  determine  the 
species  of  fishes  present  in  Murphy's  Pond  and 
their  relative  abundance.  Twenty-seven  species  of 
fishes  were  collected  from  1984  to  1986.  Seven 
additional  species  have  been  reported  from  previ- 
ous collections.  The  Kentucky  distribution  of  4 
(Esox  niger,  Fundulus  dispar,  Lepomis  marginatus, 
L.  symmetricus)  is  restricted  to  the  extreme  west- 
ern part  of  the  state,  and  1  (Ictalurus  nebulosus)  is 
poorly  represented  in  state  collections.  Three  spe- 
cies from  Murphy's  Pond  have  been  listed  as 
threatened  (Erimyzon  sucetta)  or  endangered  in 


Kentucky  (Fundulus  dispar,  Lepomis  marginatus). 
The  greatest  percentage  of  fish  biomass  consisted 
of  predators  such  as  Amia  calva,  Esox  niger,  Mi- 
cropterus  salmoides,  and  catfishes  (Ictalurus  melas, 
I.  natalis,  I.  nebulosus).  Amia  calva  stomachs  con- 
tained mostly  crayfish,  but  also  fish  and  amphib- 
ians, while  those  of  Esox  niger  and  Micropterus 
salmoides  contained  only  fishes.  Murphy's  Pond  is 
managed  by  Murray  State  University  and  the  fish 
fauna  receives  little  direct  disturbance  or  perturba- 
tion. The  greatest  probable  dangers  to  this  swamp 
are  siltation  and  further  channelization  of  nearby 
Obion  Creek.  If  the  channelized  creek  is  deepened, 
the  lower  water  table  could  significantly  lower  the 
water  level.  Much  of  the  pond  is  already  shallow 
and  a  lowered  water  level  would  greatly  reduce 
the  surface  area.  (Shidler-PTT) 
W89-04440 


SIGNIFICANCE  OF  AQUATIC  SURFACE  RES- 
PIRATION IN  THE  COMPARATIVE  ADAPTA- 
TION OF  TWO  SPECIES  OF  FISHES  (NOTRO- 
PIS  CHRYSOCEPHALUS  AND  FUNDULUS 
CATENATUS)  TO  HEADWATER  ENVIRON- 
MENTS, 

Centre  Coll.  of  Kentucky,  Danville.  Div.  of  Sci- 
ence and  Mathematics. 
M.  Barton,  and  K.  Elkins. 

Transactions  of  the  Kentucky  Academy  of  Science 
TKASAT,  Vol.  49,  No.  3/4,  p  69-73,  September 
1988.  2  fig,  1  tab,  18  ref. 

Descriptors:  'Stream  biota,  'Shiner,  'Killifish, 
'Respiration,  'Headwaters,  Fish  behavior,  Fish 
physiology,  Survival,  Adaptation,  Oxygen  uptake, 
Oxygen  depletion,  Kentucky. 

A  common  behavioral  response  of  fishes  exposed 
to  hypoxic  conditions  is  to  move  to  the  surface  and 
breathe  the  thin  film  of  richly-oxygenated  water 
there.  Rates  of  dissolved  oxygen  consumption  and 
capacity  for  aquatic  surface  respiration  were  meas- 
ured for  2  species  of  fishes,  the  common  shiner 
(Notropis  chrysocephalus)  and  the  northern  stud- 
fish  (Fundulus  catenatus),  common  in  headwater 
streams  of  the  North  Rolling  Fork  River,  Ken- 
tucky. While  both  species  assumed  the  body  posi- 
tion characteristic  of  oxygen  uptake  at  the  water 
surface,  the  depletion  of  atmospheric  oxygen 
within  a  respirometer  was  greater  for  F.  catenatus, 
suggesting  a  more-efficient  mode  of  surface  breath- 
ing under  conditions  of  hypoxia.  The  survival 
times  of  both  species  were  enhanced  with  access  to 
atmosphere.  Different  strategies  for  coping  with 
hypoxic  conditions  in  the  2  species  are  apparent. 
The  northern  studfish  maintains  aerobic  metabolic 
capacity  through  efficient  aquatic  surface  respira- 
tion while  the  common  shiner  may  increase  anaer- 
obic metabolism  under  conditions  of  hypoxia.  Both 
species  possess  the  requisite  physiological  capac- 
ities for  survival  in  headwater  stream  systems  sub- 
ject to  intermittent  flow  regimes.  (Author's  ab- 
stract) 
W89-04442 


EXPERIMENTAL  STUDIES  OF  CHEMICAL 
STRESSORS  ON  WHOLE  LAKE  ECOSYS- 
TEMS, 

Department  of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04478 


LABORATORY  STUDIES  ON  THE  INITI- 
ATION OF  DENSITY  CURRENTS  BY  IN- 
FLOWS TO  LAKES  AND  RESERVOIRS, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

H.  G.  Stefan,  T.  R.  Johnson,  C.  R.  Ellis,  G.  J. 

Farrell,  and  J.  Akiyama. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  58-61,  January  1988.  1 

fig,  12  ref. 

Descriptors:  'Density  currents,  'Lakes,  'Reser- 
voirs, 'Limnology,  Influent  water,  Water  currents, 
Streamflow,  Flow,  Flumes,  Channels,  Density, 
Profiles.  Entrapment,  Jets,  Water  quality,  Froude 
number.  Sediment  transport. 


The  transition  from  a  stream  flow  to  a  submerged 
density  current  in  a  lake  or  reservoir  was  investi- 
gated in  the  laboratory  for  several  inflow  geome- 
tries and  conditions.  The  phenomenon,  also  called 
plunging  flow,  occurs  when  the  inflow  is  of  great- 
er density  than  the  receiving  lake  or  reservoir 
water.  Experiments  in  laterally  confining  laborato- 
ry flumes  have  confirmed  the  behavior  of  sinking 
inflows.  Prediction  of  the  location  of  the  plunge- 
line  and  of  the  depth  to  which  density  currents  will 
sink  in  a  lake  or  reservoir  are  necessary  for  water 
quality  forecasts.  Earlier  investigations  focused  on 
the  experimental  determination  of  a  densimetric 
Froude  number  at  the  plunge  location.  The  Froude 
number  varies  with  the  geometry  of  the  transition 
from  the  channel  or  stream  to  the  lake  or  reservoir. 
In  first  approximation,  the  geometry  can  be 
thought  of  as  a  rectangular  diffuser.  The  flow  in 
such  a  diffuser  can  be  a  channel  flow  confined  by 
the  walls  when  the  slope  or  divergence  angle  is 
small,  or  it  can  be  a  jet  flow  (wall  jet  or  free  jet) 
when  the  divergence  angle  is  large  enough  as  the 
result  of  flow  separation.  Experimental  information 
on  plunge  location  is  provided  for  both  attached  or 
separated  types  of  flows.  (Author's  abstract) 
W89-04479 


HYPOLIMNIC  MIXING  IN  A  DEEP  ALPENE 
LAKE  AND  THE  ROLE  OF  A  STORM  EVENT, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,   Due- 
bendorf  (Switzerland). 
D.  M.  Imboden,  B.  Stotz,  and  A.  Wuest. 
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Descriptors:  'Limnology,  'Mixing,  'Hypolimnion, 
•Lakes,  'Alpine  regions,  'Storms,  Wind,  Oxygen, 
Thermal  stratification,  Water  temperature,  Physi- 
cal properties,  Conductivity,  Internal  waves,  Swit- 
zerland. 

Results  are  presented  of  a  physical  field  program 
to  identify  and  quantify  the  mixing  mechanisms  in 
the  hypolimnion  of  Lake  Zug,  a  deep  alpine  lake  in 
Zurich,  Switzerland.  Vertical  profiles  of  water 
temperature  and  electrical  conductivity  were 
measured  every  two  weeks  at  five  stations.  Total 
temperature  changes  were  less  than  0. 1  K,  and  less 
than  0.01  K  below  100  m.  Within  a  few  hours  after 
a  severe  storm  on  November  7,  1982,  water  from 
20  m  and  below  was  exposed  to  the  surface  at  the 
south  end  of  the  lake,  while  at  the  other  end,  water 
from  18  m  (8  C  isotherm)  temporarily  dropped 
below  44  m.  After  the  storm,  internal  waves  of 
large  amplitude  remained  in  the  lake  for  more  than 
10  days.  It  is  concluded  that  the  effect  of  the  storm 
on  the  long-term  water  exchange  in  the  deep  hypo- 
limnion of  Lake  Zug  is  enormous.  The  behavior  of 
the  water  column  and  the  eventual  restoration  of 
the  density  stratification  show  that  'turnover' 
events  can  occur  in  a  lake  without  permanent 
destruction  of  the  stratification.  Interpretation  of 
isolated  temperature  profiles  in  terms  of  lake 
mixing  should  be  made  cautiously  if  storm  events 
precipitate  such  measurements.  (Doria-PTT) 
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REGAINED,  BUT  HIDDEN  HOLOMIXIS  OF 
THE  AUSTRIAN  LAKE  TRAUNSEE, 

Innsbruck  Univ.  (Austria).  Dept.  of  Limnology. 
C.  Sossau,  and  R.  Pechlaner. 
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Vertical  distribution,  Conductivity. 

Lake  Traunsee  (Austria)  has  been  known  as  an 
example  of  artificially  induced  meromixis,  caused 
by  the  input  of  large  quantities  of  soluble  wastes. 
However,  the  evaluation  of  an  almost  complete  set 
of  data  on  the  vertical  distribution  of  temperature, 
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conductivity,  chloride,  and  oxygen  concentration 
measured  monthly  at  a  maximum  depth  since  1942, 
and  a  rather  detailed  limnological  study  from  1972 
to  1982,  showed  that  the  meromixis  of  Lake  Traun- 
see  must  have  been  a  rather  short  episode.  The  lake 
has  been  holomictic  (warm  monomictic)  again  at 
least  since  1951.  In  each  winter  between  1951  and 
1981,  the  water  body  below  100  m  gained  oxygen, 
the  highest  content  being  about  1.4  mg/1  above  the 
annual  oxygen  minimum.  The  highest  gains  were 
observed  in  1951  (2.4  mg/1)  and  1980  (2.5  mg/1), 
the  lowest  in  1966  (0.7  mg/1).  The  loss  of  oxygen 
during  summer  stagnation  is  in  the  same  range  (0.9- 
2.3  mg/1,  mean  1.5  mg/1).  Due  to  considerable 
vertical  differences  in  the  concentrations  of  chlo- 
ride and  sulfate,  a  constant  vertical  density  gradi- 
ent has  been  observed  in  Traunsee.  Holomixis  in 
late  winter  is  inconsistent  with  retained  differences 
between  surface  and  deep  water,  equivalent  to 
conductivity  differences  of  about  150  micros.  But 
this  discrepancy  can  be  explained  by  the  constant 
addition  of  chlorides  and  sulfates  from  industrial 
wastes  to  the  surface  waters  of  Traunsee:  The 
input  of  10,000  tons  of  chloride/month  is  an  appro- 
priate figure  for  the  most  recent  years  of  the 
present  study.  Preliminary  observations  showing  a 
rise  in  chloride  and  sulfate  as  well  as  low  oxygen 
concentrations  in  the  outlet  stream  in  late  winter 
support  the  idea  of  a  'conveyor  belt'  type  of  deep 
mixing,  and  more  detailed  studies  have  been  initiat- 
ed to  test  this  phenomenon.  (Doria-PTT) 
W89-04481 


FREQUENCY  AND  DEPTH  OF  VERTICAL 
MIXING  IN  AN  AMAZON  FLOODPLAIN 
LAKE  (L.  CALADO,  BRAZIL), 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

S.  Maclntyre,  and  J.  M.  Melack. 
Internationale  Vereinigung  fuer  Theoretische  und 
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Descriptors:  'Brazil,  'Amazon  River,  'Flood 
plains,  'Lakes,  'Mixing,  'Limnology,  Wind,  Strat- 
ification, Thermocline,  Nutrients,  Methane,  Zones, 
Euphotic  zone,  Meteorological  data  collection. 

Variations  are  presented  of  the  depth  of  the  ther- 
mocline and  oxycline  determined  from  500  temper- 
ature and  oxygen  profiles  taken  over  a  period  of 
three  years  in  Lake  Calado,  a  moderately-sized 
lake  in  the  Amazon  floodplain.  Lake  Calado  is 
similar  to  other  lakes  in  the  central  Amazon  flood- 
plain  in  that  it  is  seasonally  inundated  and  stratifies 
once  its  depth  exceeds  6  m.  Stratification  persists 
for  6  to  9  months  of  the  year,  and  elevated  concen- 
trations of  ammonium,  phosphate,  and  methane 
occur  below  the  thermocline.  Nutrient  supply  rates 
to  the  euphotic  zone  and  methane  emission  to  the 
atmosphere  are  determined  by  the  frequency  of 
mixing  events  which  entrain  the  hypolimnetic 
waters.  It  is  concluded  that  entrainment  occurs  in 
Lake  Calado  when  subtle  shifts  occur  in  the  bal- 
ance between  net  incoming  radiation,  sensible  heat 
exchange,  evaporative  cooling,  and  in  mechanical 
wind  energy.  For  this  reason,  predicting  mixing 
depths  requires  complete  meteorological  data. 
(Author's  abstract) 
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SEASONAL  HYDRODYNAMIC  CYCLES  IN 
LAKE  TANGANYIKA, 
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Descriptors:  'Seasonal  variation,  'Hydrodyna- 
mics, 'Lakes,  'Lake  Tanganyika,  'Limnology, 
Meromixis,  Water  temperature,  Physical  proper- 
ties, Density  stratification,  Rainfall,  Weather,  Data 
collections. 

Limnological  data  were  gathered  at  different  times 
in  the  four  countries  that  share  Lake  Tanganyika  in 


order  to  investigate  the  lake's  hydrodynamic 
cycles.  Lake  Tanganyika  is  a  long  (650  km),  very 
deep,  meromictic  lake.  Density  stratification  is  de- 
termined by  the  vertical  temperature  structure 
which  ranges  from  23.25  C  to  about  27.25  C.  A 
'dry  season'  from  May  through  August  is  charac- 
terized by  strong  south  wind  along  the  main  axis. 
In  the  rest  of  the  year  ('wet  season'),  there  are 
rainy  periods  and  winds  are  generally  light  and 
mainly  northerly.  Significant  thermal  changes  in 
the  upper  250  m  correspond  with  these  seasons 
although  air  temperatures  vary  little.  Meteorologi- 
cal data  are  scanty,  but  seasonal  heat  loss  from  the 
lake  is  probably  the  result  of  evaporative  cooling 
by  the  relatively  dry  south  wind,  as  in  the  neigh- 
boring lakes,  Victoria  and  Malawi.  (Author's  ab- 
stract) 
W89-04483 


VARIATION  OF  WATER  BALANCE  OF  LAKE 
MASHU:A  CLOSED  VOLCANIC  LAKE  IN 
JAPAN, 

National  Inst,  for  Environmental  Studies,  Yatabe 
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Descriptors:  'Closed  lakes,  'Hydrologic  budget, 
•Lake  Mashu,  'Japan,  'Limnology,  Seepage, 
Rainfall,  Evaporation,  Water  level,  Leakage,  Hy- 
draulic gradient,  Lava,  Geologic  formations. 

A  study  was  conducted  to  analyze  the  annual 
variation  of  water  balance  in  Lake  Mashu  and  to 
characterize  the  hydrological  process  in  response 
to  rainfall.  Lake  Mashu  is  a  seepage  lake  formed  in 
a  caldera  in  Hokkaido,  Japan.  It  was  found  that  the 
small  annual  change  of  lake  level  is  due  to  the 
smallness  of  the  intake  area  and  the  relatively  high 
leakage.  A  rapid  rise  and  two  types  of  decrease 
were  characteristic.  One  is  a  slow  seepage,  1-5 
mm/day,  which  increases  at  the  higher  stage  and 
decreases  at  the  lower  stage,  giving  351.15  m  as  the 
critical  level.  This  indicates  that  the  seepage 
occurs  mainly  around  that  level,  where  the  bound- 
ary of  lava  and  tuff  is  found.  The  other  is  the  rapid 
seepage  right  after  rain,  averaging  4  mm/hr.  This 
type  is  explained  by  the  increase  of  partial  hydrau- 
lic gradient  caused  by  the  rapid  rise  of  water 
surface.  It  is  concluded  that  the  water  balance  of 
this  lake  is  mainly  influenced  by  geological  condi- 
tions, rainfall,  and  water  level.  As  a  result,  the 
observed  lowering  of  water  level  in  1984  was 
probably  caused  by  a  rainfall  deficit.  (Author's 
abstract) 
W89-04484 


GEOTHERMAL  DENSITY  CURRENT, 
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Descriptors:  'Reservoirs,  'Path  of  pollutants, 
'Geothermal  power,  'Density  currents,  'Limnolo- 
gy, Conductivity,  Water  temperature,  Mixing, 
Turbulent  flow,  Buoyancy,  New  Zealand,  Dis- 
solved solids,  Arsenic,  Boron. 

The  behavior  of  a  small,  but  environmentally  im- 
portant, density  current  in  Lake  Aratiatia,  a  hydro- 
electric reservoir  in  New  Zealand,  is  described. 
Geothermal  fluid  from  the  Wairakei  bore  field, 
which  contains  high  concentrations  of  dissolved 
salts,  is  discharged  into  Lake  Aratiatia  and  is  sig- 
nificantly denser  than  the  lake  water  when  both 
are  at  the  same  temperature.  The  Wairakei  Stream 
carries  arsenic  and  boron  into  the  Waikato  River 
and  is  thus  of  environmental  concern.  Although 
the  Wairakei  Stream  does  not  form  a  buoyant 
thermal  plume,  discussions  concerning  possible  en- 
vironmental effects  of  the  stream  have  ususally 
assumed  that  it  does  form  a  classic  thermal  plume. 
The  geothermal  fluid  enters  the  lake  at  a  tempera- 
lure  of  59  C,  which  is,  depending  on  the  season, 


approximately  40-50  C  warmer  than  the  lake 
water.  On  entering  the  lake,  the  fluid  initially 
floats,  but  as  it  cools  to  a  temperature  approximate- 
ly 10  C  warmer  than  the  lake  it  sinks,  forming  a 
density  current  that  rapidly  mixes  with  the  lake 
water  as  a  result  of  interface  instabilities  (at  high 
lake-water  current  velocities)  or  by  turbulent  diffu- 
sion (at  low  lake-water  current  velocities).  Because 
of  the  density  differences  of  the  two  waters  and 
resulting  density  currents,  flow  of  geothermal 
water  into  Lake  Aratiatia  does  not  result  in  the 
formation  of  a  buoyant  overflow.  (Doria-PTT) 
W89-04485 


BAULE-MITSCHERLICH  LIMITING  FACTOR 
EQUATION  EVALUATED  IN  FRESHWATER 
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Descriptors:  'Limiting  factors,  'Aquatic  environ- 
ment, 'Mathematical  equations,  'Lakes,  'Limnolo- 
gy, Eutrophication,  Nitrogen,  Carbon,  Phospho- 
rus, Euphotic  zone,  Chlorophyll,  Phytoplankton, 
Metabolism. 

A  slightly  modified  version  of  the  Baule-Mitscher- 
lich  limiting  factor  equation  was  evaluated  for 
freshwater  lakes  sampled  in  the  U.S.  Environmen- 
tal Protection  Agency's  National  Eutrophication 
Survey.  The  four  factors  were  N,  P,  C,  and  light. 
N  and  P  were  expressed  in  mg/L,  C  as  titratable 
base  (meq/L),  and  light  supply  as  the  ratio  of 
euphotic  zone  thickness  to  mean  depth.  A  term  is 
provided  for  indicating  the  departures  of  the  ob- 
served chlorophyll  values  from  those  predicted  by 
the  equation.  The  equation  can  also  be  used  to 
predict  phytoplankton  volume,  photosynthetic 
yield,  areal  photosynthesis,  and  community  metab- 
olism. (Author's  abstract) 
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SEASONAL  DYNAMICS  OF  SULFATE  AND 
HYDROGEN  SULFIDE  NEAR  THE  SEDI- 
MENT-WATER INTERFACE  OF  AN  OLIGO- 
TROPHIC  LAKE, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

R.  Carignan. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  106-115,  January  1988. 

2  fig,  2  tab,  26  ref. 

Descriptors:  'Sulfates,  'Hydrogen  sulfide,  'Sedi- 
ment-water interfaces,  'Oligotrophic  lakes,  'Acid 
rain,  'Sulfur  cycle,  Seasonal  variation,  Lakes, 
Acidic  water,  Interstitial  water,  Profiles,  Tempera- 
ture, Oxygenation,  Sulfur,  Oxidation,  Limnology, 
Dynamics. 

The  widespread  occurrence  of  anthropogenic  lake 
acidification  in  Europe  and  Eastern  North  Amer- 
ica has  stimulated  much  research  aimed  at  under- 
standing the  fundamental  biogeochemical  process- 
es involved  in  order  to  model  the  response  of  lakes 
to  increased  acid  loading.  The  seasonal  evolution 
of  porewater  sulfate  and  H2S  (including  HS-)  was 
studied  in  the  shallow  and  hypolimnetic  sediments 
of  an  oligotrophic  acid  lake  in  Quebec  Province. 
At  both  sites,  the  porewater  profiles  are  character- 
ized by  a  pronounced  seasonal  and  horizontal  vari- 
ability. The  sulfate  profiles  of  the  shallow  station 
indicate  flux  to  the  sediment  during  summer  and 
winter,  and  from  the  sediment  during  spring  and 
fall.  At  the  deeper  station,  the  profiles  indicate 
sulfate  flux  to  the  sediment  during  summer,  fall, 
and  winter,  and  sulfate  release  from  the  sediment 
shortly  after  spring  turnover.  H2S  usually  shows  a 
maximum  concentration  of  0.2-8  micromol/1  locat- 
ed at  the  level  of  sulfate  reduction  in  the  sediment 
column.  The  estimated  minimum  annual  diffusive 
sulfur  flux  to  the  sediment  is  3-4  times  higher  than 
the  present  rate  of  total  S  accumulation.  The  pro- 
nounced seasonal  and  horizontal  variability  in  sul- 
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fate  profiles,  and  the  discrepancy  between  calculat- 
ed and  measured  S  flux  to  the  sediment  suggest 
that  porewater  studies  may  not  be  appropriate  to 
quantitative  estimations  of  sulfate  reduction  in  this 
type  of  lake.  (Author's  abstract) 
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HYPOTHESIS  TO  EXPLAIN  THE  COLLOI- 
DAL DIFFERENCES  BETWEEN  THE  UPPER 
AND  LOWER  INYO  CRATER  LAKES, 
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Descriptors:  'Colloids,  "Lakes,  "Inyo  Crater 
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ion  concentration,  Sedimentation,  Chemical  pre- 
cipitation. 

The  Inyo  Crater  Lakes  are  located  east  of  the 
Sierra  Nevada  escarpment  in  east-central  Califor- 
nia. The  water  in  the  lower  (southern)  crater  is  a 
colloidal  pea-soup  green,  while  the  lake  in  the 
upper  basin  is  almost  never  colloidal.  The  reason 
for  this  was  investigated.  The  upper  lake's  organic- 
rich  sediments  support  a  larger  benthic  communi- 
ty, producing  more  C02  per  sq  m  of  lake  bottom 
than  in  the  lower  lake.  When  held  in  by  ice,  the 
effect  of  this  C02  and  the  greater  amount  of  humic 
substances  in  lowering  pH  would  be  proportional 
to  buffering  capacity  and  water  volume.  Although 
both  lakes  are  poorly  buffered,  the  upper  lake  has 
nearly  twice  the  buffering  capacity,  but  its  greater 
quantities  of  acidic  materials  are  effective  in  a 
water  volume  only  12%  that  of  the  lower  lake. 
Winter  sampling  demonstrated  that  C02  does  ac- 
cumulate and  pH  lowers  to  a  greater  extent  in  the 
upper  lake.  Therefore,  given  5  months  of  ice  cover 
and  the  development  of  a  critically  lower  pH  in 
the  upper  lake,  its  colloids  precipitate  out  to  a 
significant  degree.  Thus,  when  the  ice  cover  melts 
in  the  spring,  upper  lake  waters  are  essentially 
clear,  while  the  lower  lake  is  as  colloidal  as  before. 
(Author's  abstract) 
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IRON,  MOLYBDENUM  AND  PHOSPHORUS 
LIMITATION  OF  N2  FIXATION  MAINTAINS 
NITROGEN  DEFICIENCY  OF  PLANKTON  IN 
THE  GREAT  SALT  LAKE  DRAINAGE  (UTAH, 
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'Plankton,  'Great  Salt  Lake,  Heavy  metals,  Nutri- 
ents, Lake,  Environment,  Lentic  environment, 
Algae,  Growth,  Nitrates,  Chlorophyll  a,  Ammo- 
nia, Enzymes,  Catchment  areas. 

Factors  that  control  algal  production  in  three  con- 
trasting lentic  systems  located  in  the  Great  Basin  of 
North  America  are  described.  Bioassays  indicated 
that  nitrogen  is  the  most  important  nutrient  limit- 
ing growth  in  these  lakes.  Nitrate  additions  pro- 
duced responses  similar  to  those  of  ammonia  treat- 
ments. Phosphorus  added  alone  had  no  appreciable 
effect,  but  when  it  was  added  with  nitrogen,  chlo- 
rophyll a  concentrations  increased  markedly.  Re- 
sults of  12  bioassays  indicated  that  nitrogen  most 
frequently  limited  chlorophyll  a  production,  but 
that  occasionally  other  nutrients  were  limiting.  In 
the  Great  Salt  Lake,  acetylene  reduction  was  stim- 
ulated significantly  only  by  P  additions.  In  East 
Canyon  Reservoir,  the  effects  of  nutrients  on  N 
fixation  were  complex,  with  P,  iron,  and  molybde- 
num additions  stimulating  nitrogenase  activity.  It  is 
concluded  that  phosphorus,  iron,  and  molybdenum 
limitation  may  all  be  important  in  restricting  nitro- 


gen fixation  in  some  lakes  of  the  Great  Salt  Lake 
Basin  thus  important  for  maintaining  N  deficiency 
in  these  systems.  (Doria-PTT) 
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RELATION  OF  HYDROGEOLOGIC  SETTING 
TO  CHEMICAL  CHARACTERISTICS  OF  SE- 
LECTED LAKES  AND  WETLANDS  WITHIN  A 
CLIMATE  GRADIENT  IN  THE  NORTH-CEN- 
TRAL UNITED  STATES, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
J.  W.  LaBaugh. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  131-137,  January  1988. 
2  fig,  1  tab,  16  ref. 
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Spatial  distribution,  Annual  distribution,  Climatol- 
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movement,  Physical  properties,  Chemical  proper- 
ties. 

The  chemical  characteristics  of  lakes  or  wetland 
and  groundwater  at  each  of  three  sites  is  summa- 
rized and  related  to  the  hydrogeologic  setting.  The 
three  sites  are  Crescent  Lake  National  Wildlife 
Refuge,  NE,  Cottonwood  Lake  area,  ND,  and 
Williams  Lake,  MN.  The  relative  composition  of 
major  ions  in  the  surface  waters  of  each  site  re- 
flects the  interaction  of  those  surface  waters  with 
adjacent  groundwater  flow  systems.  For  example, 
the  presence  of  sodium  bicarbonate  waters  in  the 
Crescent  Lake  National  Wildlife  Refuge  is  consist- 
ent with  the  interaction  of  groundwater  with  the 
dune  sand  the  lakes  are  located  in.  Comparison  of 
specific  conductance  of  the  water  in  lakes  and 
wetlands  indicates  the  trend  of  increased  concen- 
tration with  increased  aridity  reported  previously 
cannot  be  assumed  to  be  more  than  a  general  trend. 
Results  also  indicate  that  lakes  or  wetlands  that  are 
located  in  the  same  area  cannot  be  assumed  to 
respond  identically  to  seasonal  and  annual  changes 
in  climate.  Instead,  each  lake  or  wetland  responds 
differently  based  on  its  interaction  with  ground- 
water. Also,  interaction  with  groundwater  cannot 
be  assumed  from  topographic  position  alone,  since 
the  configuration  of  water  table  was  not  always  a 
replica  of  the  land  surface.  (Doria-PTT) 
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USE  OF  REGIONAL  LAKE-SULFATE  CON- 
CENTRATIONS IN  THE  EVALUATION  OF 
WATERSHED  PROCESSES  IN  HIGH-ELEVA- 
TION PARTS  OF  THE  WESTERN  UNITED 
STATES, 

Geological  Survey,  Lakewood,  CO. 
J.  T.  Turk. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  138-143,  January  1988. 
6  fig,  3  ref. 
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sorption, Chlorides,  Model  studies,  Chemical  re- 
duction. 

A  conceptual  model  of  lake  chloride  and  sulfate  is 
used  to  determine  the  relative  importance  of  eva- 
potranspiration, adsorption,  reduction,  dryfall,  and 
weathering  in  watersheds  of  lakes  in  wilderness 
areas.  The  frequency  distributions  of  chloride  and 
sulfate  in  two  wilderness  areas  in  Colorado  were 
found  to  be  consistent  with  the  conceptual  model. 
As  predicted,  data  indicate  that  evapotranspiration 
and  dryfall  are  not  significant  processes  that  influ- 
ence the  concentration  of  sulfate  in  lakes  compared 
to  wetfall  in  most  of  the  lake  watersheds.  Sulfate- 
removal  processes,  such  as  ion  adsorption  and  re- 
duction, may  be  important  in  several  watersheds. 
Weathering  of  sulfur  minerals  is  important  in  many 
watersheds  of  the  more  mineralized  area.  (Author's 
abstract) 
W89-04491 


CHARACTERISTICS  OF  LAKES  IN  MOUN- 
TAINOUS AREAS  OF  THE  WESTERN  UNITED 
STATES, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

J.  M.  Eilers,  D.  F.  Brakke,  D.  H.  Landers,  and  P. 
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The  U.S.  Environmental  Protection  Agency  initi- 
ated the  National  Lake  Survey  to  quantify  the 
number,  location,  and  characteristics  of  lakes  in  the 
United  States  with  little  or  no  acid  neutralizing 
capacity  (ANC).  Results  of  the  survey  of  10,393 
western  lakes  sampled  in  1985  are  presented.  There 
was  a  high  proportion  of  low  ANC  lakes  in  the 
west,  although  only  one  acidic  lake  was  sampled. 
California  had  the  highest  percentage  (36.7%)  of 
low  ANC  lakes.  Calcium,  sulfate,  and  dissolved 
organic  carbon  concentrations  were  generally  low 
throughout  the  west,  and  particularly  in  California. 
More  than  26%  of  western  lakes  had  conductance 
<  10  microS/cm;  most  of  these  were  located  in 
California.  It  is  concluded  that  a  high  proportion 
of  western  lakes  are  extremely  dilute,  have  low 
ANC,  and  low  base  cation  concentrations.  Howev- 
er, virtually  no  acidic  lakes  were  found  in  the  west, 
and  the  current  deposition  is  relatively  low  in 
acidity.  The  autumn  lake  chemistry  provides  no 
evidence  of  chronic  acidification  in  these  lakes. 
However,  the  potential  importance  of  short-term, 
acute  acidification  cannot  be  assessed  using  these 
data.  (See  also  W89-04493)  (Doria-PTT) 
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CHARACTERISTICS  OF  ACIDIC  LAKES  IN 
THE  EASTERN  UNITED  STATES, 

State  Univ.  of  New  York  Coll.  at  Oswego. 

D.  H.  Landers,  J.  M.  Eilers,  D.  F.  Brakke,  and  P. 

E.  Kellar. 
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The  National  Lake  Survey,  implemented  by  the 
U.S.  Environmental  Protection  Agency  in  1984, 
was  a  one-time  fall  sampling  of  lakes  in  regions  of 
the  United  States  susceptible  to  acidic  deposition. 
Results  of  the  Eastern  Lake  Survey  are  described; 
these  results  support  the  following  conclusions:  (1) 
Acidic  lakes  generally  have  smaller  surface  areas 
than  non-acidic  lakes;  (2)  In  the  Northeast,  acidic 
lakes  tend  to  be  at  higher  elevations  than  non- 
acidic  systems;  (3)  Lakes  with  small  watershed 
area  to  lake  area  ratios  (i.e.,  shorter  watershed 
contact  time)  tend  to  be  more  acidic  than  those 
systems  with  larger  ratios,  indicating  the  impor- 
tance of  watershed  processes  in  determining  Acid- 
neutralizing  capability;  (4)  Sulfate,  rather  than  or- 
ganic anion,  is  the  dominant  anion  in  most  acidic 
lakes  of  the  Northeast  and  Florida,  but  less  so  in 
the  Upper  Midwest.  These  findings  support  the 
hypothesis  that  sulfate  and  not  organics  is  responsi- 
ble for  the  acidic  condition  of  most  acidic  lakes  in 
the  Northeast,  Florida,  and  the  Upper  Midwest; 
and  (5)  High  sulfate  concentrations  are  not  a  char- 
acteristic of  acidic  lakes,  alone.  Sulfate  concentra- 
tions are  similar  in  populations  of  acidic  and  non- 
acidic  lakes  in  the  Northeast  and  Upper  Midwest. 
Non-acidic  Florida  lakes  have  elevated  sulfate  con- 
centrations, probably  from  watershed  sources.  (See 
also  W89-04492)  (Author's  abstract) 
W89-04493 


HAS  SILICA  INCREASED  IN  LAKE  SUPERI- 
OR WATERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 
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Aquaculture. 

For  primary  bibliographic  entry  see  Field  5C. 
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VERY  IMBALANCED  NUTRIENT  BUDGET 
FOR  MIRROR  LAKE,  NEW  HAMPSHIRE, 
U.S.A., 

Institute  of  Ecosystem   Studies,   Millbrook,   NY. 
N.  F.  Caraco,  J.  J.  Cole,  G.  E.  Likens,  M.  D. 
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Ongoing  efforts  to  construct  a  balanced  nutrient 
budget  for  the  epilimnion  of  oligotrophic  Mirror 
Lake,  New  Hampshire  are  discussed.  Data  thus  far 
indicate  that  there  is  a  gross  imbalance  in  the  P  and 
N  budgets.  During  summer  stratification,  measured 
outputs  exceed  inputs  more  than  50-fold  for  P  and 
4-fold  for  N.  These  discrepancies  could  be  due  to 
an  overestimate  in  measured  outputs  of  particles  or 
to  the  fact  that  groundwater  seepage  inputs  or 
epilimnetic  regeneration,  are  extremely  large. 
These  three  fluxes  are  now  being  measured.  Con- 
tinual measurements  are  also  being  made  of  bulk 
precipitation,  runoff,  and  outflow.  However,  cal- 
culations are  presented  that  demonstrate  that  the 
Mirror  Lake  epilimnetic  nutrient  budget  is  likely  to 
remain  imbalanced  even  after  careful  re-assessment 
of  these  inputs  and  outputs.  In  other  parts  of  the 
world,  insects  have  been  reported  as  important 
nitrogen  or  phosphorus  sources  for  lakes.  The  pos- 
sible existence  of  unusual  nutrient  sources  is  being 
investigated.  (Author's  abstract) 
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SEASONAL  DYNAMICS  OF  PHYSICAL  AND 
CHEMICAL  PROPERTIES  OF  A  WARM  MON- 
OMICTIC  RESERVOIR, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

J.  J.  Alberts,  J.  W.  Bowling,  J.  E.  Schindler,  and 
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Descriptors:  'Limnology,  'Dynamics,  'Reser- 
voirs, 'Mixing,  Seasonal  variation,  Iron,  Manga- 
nese, Calcium,  Chemical  properties,  Physical  prop- 
erties, Potassium,  Heavy  metals,  Temperature,  Dis- 
solved oxygen,  Conductivity,  Hydrogen  ion  con- 
centration, Thermal  stratification, mocline,  Profiles, 
Organic  carbon,  Hypolimnion,  South  Carolina. 

The  annual  cycle  of  physicochemical  parameters  in 
a  monomictic  reservoir  in  South  Carolina  is  dis- 
cussed, based  on  the  results  of  monthly  monitoring 
undertaken  during  1983-84.  Thermal  stratification 
of  the  water  column  was  evident  by  mid-April,  and 
an  intense  stratification  was  established  from  May 
through  September.  Fall  overturn  of  the  water 
column  occurred  rapidly  in  late  October,  followed 
by  a  period  of  holomixis  which  extended  from 
November  through  February.  The  pH  and  conduc- 
tivity of  bottom  waters  increased  during  the  period 
of  anoxia  in  the  summer.  Significant  increases  of 
elemental  and  dissolved  organic  carbon  concentra- 
tions occurred  in  the  hypolimnion  in  October.  Cal- 
culated inventories  of  iron,  manganese,  potassium, 
calcium,  and  dissolved  organic  carbon  in  the  reser- 
voir showed  percentage  losses  ranging  from  45.6% 
to  100%  between  October  1983  and  February 
1984.  Very  rapid  mixing  occurred  during  a  2-  to  3- 
week  period  in  October-November  1983,  possibly 
facilitating  the  co-precipitation  with  iron  and  man- 
ganese hydroxides  of  the  calculated  quantities  of 
calcium,  potassium,  and  carbon.  (Doria-PTT) 
W89-04496 


EXAMPLES  OF  CHANGES  IN  WATER  CHEM- 
ISTRY DURING  LAKE  ACIDI-  AND  'DEACID- 
IFICATION', 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

C.  Forsberg,  and  G.  Morling. 
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Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Lakes,  'Acidification,  'Sulfates,  Sweden,  Alkalin- 
ity, Bicarbonates,  Chemical  composition,  Chemical 
properties,  Hysteresis,  Cations,  Anions,  Ions,  Cal- 
cium, Magnesium,  Sodium,  Potassium,  Chloride, 
Nitrates,  Hydrogen. 

Rates  of  change  in  water  chemistry  and  the  role  of 
sulfate  during  acidification  and  deacidification  are 
discussed  for  two  lakes  in  western  Sweden,  based 
on  long-term  analysis.  Between  1967  and  1977, 
sulfate  concentrations  increased  almost  linearly 
from  100  to  300  microeq/1.  The  alkalinity  reserve 
was  lost  in  Lake  Oxsjon  in  1971,  while  Lake  An- 
ketjarn  still  has  small,  but  declining,  amounts  of 
bicarbonate.  Increasing  sulfate  concentrations  re- 
duced pH  in  Lake  Oxsjon  from  6.8  to  4.5,  while 
decreasing  concentrations  improved  pH  by  only 
0.2  units.  During  acidification  and  deacidification, 
sulfate  concentration  increased  and  decreased  by 
20  and  12  microeq/1/yr,  respectively.  Calcium 
concentration  in  Lake  Anketjarn  increased  during 
deacidification  by  6  microeq/1/yr.  Ca,  Mg,  and  K 
decreased  in  Lake  Oxsjon,  but  increased  in  Lake 
Anketjarn.  Principal  differences  between  acidifica- 
tion and  deacidification  stages  are  demonstrated  by 
different  degree  of  couplings  between  sulfate  and 
hydrogen  ion,  Ca  and  Mg.  Hysteresis  between 
acidification  and  deacidification  stages  is  demon- 
strated. It  is  concluded  that  sulfate  during  deacid- 
ification is  losing  part  of  its  central  role  in  steering 
the  ionic  composition  of  these  lakes.  (Author's 
abstract) 
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GEOCHEMICAL  TRACES  OF  RIVERINE  IN- 
FLUENCE ON  A  TROPICAL  LATERAL  LAKE, 

Papua  New  Guinea  Univ.,  Port  Moresby.  Dept.  of 

Biology. 

P.  L.  Osborne,  N.  V.  C.  Polunin,  and  K. 

Nicholson. 
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Clays,  Zinc,  Potassium,  Sulfur,  Organic  matter, 
Phosphates,  Sodium,  Titanium,  Industrial  wastes, 
Mine  wastes. 

Surface  sediment  samples  and  short  sediment  cores 
were  collected  from  Lake  Daviumbu,  a  tributary 
lake  adjacent  to  the  Fly  River  in  Papua  New 
Guinea,  in  order  to  investigate  the  spatial  distribu- 
tion of  sediments  and  their  metal  content  in  rela- 
tion to  riverine  inputs  and  catchment  area  drain- 
age. The  distribution  of  elements  in  the  surface 
sediments  was  found  to  follow  a  distinct  pattern, 
with  clearly  defined  concentration  gradients  be- 
tween lake  center  and  margins.  Zirconium  is  con- 
centrated in  the  center  of  the  lake  and  near  the 
main  river  channel,  indicating  a  significant  dis- 
charge of  fluvial  material  into  the  lake.  Elemental 
profiles  with  depth  demonstrate  the  importance  of 
mineralogical  and  organic  controls  on  distribution 
of  Na20,  K20,  Zr,  and  Ti.  In  contrast,  transition 
metals  are  bound  to  organic  matter.  Some  Zn  not 
bound  to  organic  matter  may  be  remobilized  to- 
wards the  surface  sediments  on  burial,  P205  may 
be  remobilized  on  burial  with  subsequent  release  at 
the  sediment-water  interface.  It  is  concluded  that 
the  river,  and  not  the  surrounding  land,  is  the 
dominant  source  of  allochthonous  material  in  Lake 
Daviumbu.  The  effects  of  mining  upstream  will 
therefore  have  an  impact  on  these  lakes.  (Doria- 
PTT) 
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HYPOLIMNETIC  AERATION  RESEARCH  IN 
BRITISH  COLUMBIA, 

British  Columbia  Ministry  of  Environment,  Van- 
couver. Fisheries  Research  and  Technical  Services 
Section. 

For  primary  bibliographic  entry  see  Field  5G. 
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EFFECT  OF  OXYGEN  DEPLETION  ON  THE 
TIMING  AND  MAGNITUDE  OF  BLUE-GREEN 
ALGAL  BLOOMS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
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COMPOSITION,  DISTRIBUTION  AND 
STANDING  CROP  OF  THE  BENTHOS  IN  A 
SHALLOW  LAKE, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
W.  R.  Allison,  and  H.  H.  Harvey. 
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The  many  shallow  lakes  of  Manitoulin  Island  and 
the  Bruce  Peninsula  (Canada)  support  large  fish 
populations  with  great  inter-lake  community  diver- 
sity, despite  periodic  winter  kills.  In  one  lake  sub- 
ject to  winter  kill,  the  benthos  was  investigated  as 
the  primary  food  resource  of  the  most  important 
fish  in  the  lake,  the  yellow  perch.  Based  on  bio- 
mass estimates  obtained  from  other  studies,  and  the 
patterns  of  benthic  associations  in  the  lake  were 
compared  to  the  investigator's  a  priori  conjectures 
about  the  influence  of  visible  environmental  factors 
on  these  associations.  The  calculated  biomass  was 
17.7  kg/ha,  and  was  dominated  by  six  major  taxa 
(92.4%  by  count),  of  which  amphipods  and  chiron- 
omids  were  the  most  abundant  at  55%  of  the  total 
count,  and  8.8%  of  the  calculated  biomass.  Al- 
though the  combination  of  sampling  with  the  corer 
and  sorting  by  flotation  conserves  many  of  the 
smaller  organisms  ordinarily  lost  by  more  conven- 
tional methods,  it  seems  probable  that  the  benthic 
biomass  was  underestimated  since  a)  the  K-B  corer 
cross  section  =  19.6  sq  cu  did  not  effectively 
capture  the  macroinvertebrates,  such  as  crayfish 
and  dragonfly  nymphs,  both  of  which  were  resent 
in  substantial  numbes  and  had  a  unit  mass  many 
times  larger  than  that  of  the  average  organism 
sampled;  b)  onlythe  commonest  taxa  were  included 
in  the  biomass  estimates;  c)  two  samples  containing 
very  high  counts  of  very  large  chironomids  (1.0 
cm),  were  excluded  as  outlined.  It  is  concluded 
that  the  benthic  biomass  of  Smoky  Hollow  Lake 
was  underestimated.  The  discrepancy  between  the 
constancy  of  benthic  biomass  observed  in  this  lake 
and  the  variation  reported  elsewhere  cannot  be 
clearly  accounted  for.  (Doria-PTT) 
W89-04503 


METALS  IN  CHIRONOMIDAE  LARVAE  AND 
ADULTS  IN  RELATION  TO  LAKE  PH  AND 
LAKE  OXYGEN  DEFICIENCY, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-04504 


DAPHNIA-HOLOPEDIUM  RELATIONSHIPS 
IN  CANADIAN  SHIELD  LAKES  RANGING  IN 
ACIDITY, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

N.  D.  Yan,  W.  Keller,  J.  R.  Pitblado,  and  G.  L. 

Mackie. 

Internationale  Vereinigung  fuer  Theoretische  und 
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WATER  CYCLE— Field  2 


IVTLAP,  Vol.  23,  No.  1,  p  252-257,  January  1988. 
1  fig,  4  tab,  12ref. 

Descriptors:  'Limnology,  'Population  dynamics, 
'Waterfleas,  'Daphnia,  'Canadian  Shield,  'Lakes, 
'Acidity,  'Acid  rain  effects,  'Ecology,  Crusta- 
ceans, Rainfall,  Biomass,  Zooplankton,  Plankton, 
Aquatic  life,  Correlation  analysis. 

Holopedium  gibberum,  Daphnia  galeata  mendotae, 
and  D.  pulex  are  the  dominant  planktonic  Clado- 
cera  in  Canadian  Shield  lakes,  contributing  an  av- 
erage of  53%  of  the  biomass  of  herbivorous  zoo- 
plankton.  Holopedium  outnumbers  Daphnia  only 
when  zooplanktivores  are  present,  while  the  com- 
petitive fitness  of  Daphnia  may  be  reduced  in  lakes 
of  sufficiently  low  pH.  Data  from  lakes  in  central 
Ontario  were  examined  to  investigate  the  hypothe- 
sis that  Daphnia  biomass  and  pH  are  positively 
correlated  and  to  determine  if  Daphnia  and  Holo- 
pedium biomass  are  negatively  correlated.  The  bio- 
mass of  the  two  Daphnia  species  was  found  to  be 
reduced  in  the  more  acidic  lakes  in  each  of  three 
surveys.  There  was  a  negative  relationship  be- 
tween the  biomass  of  Holopedium  and  the  domi- 
nant Daphnia  species,  but  only  in  data  sets  where 
samples  were  collected  on  at  least  a  monthly  basis 
for  more  than  a  year.  It  is  concluded  that  although 
patterns  consistent  with  the  competitive  interplay 
of  H.  gibberum  and  dominant  Daphnia  species  are 
not  evident  in  synoptic  surveys,  such  patterns  are 
detectable  in  Canadian  Shield  lakes  that  are  inten- 
sively monitored.  (Author's  abstract) 
W89-04505 


PHOSPHORUS-PHYTOPLANKTON  RELA- 
TIONSHIPS IN  NUTRIENT-POOR  SOFT- 
WATER  LAKES  IN  CANADA, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

P.  J.  Dillon,  K.  H.  Nicholls,  B.  A.  Locke,  E.  de 

Grosbois,  and  N.  D.  Yan. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  258-264,  January  1988. 

4  tab,  14  ref. 

Descriptors:  'Limiting  nutrients,  'Limnology, 
'Phosphorus,  'Phytoplankton,  'Canada,  'Lakes, 
'Chlorophyll  a  Deficient  elements,  Plankton, 
Aquatic  plants,  Nutrients,  Mesotrophic  lakes,  Oli- 
gotrophic  lakes,  Zooplankton,  Biomass,  Chemical 
properties,  Physical  properties,  Trophic  level. 

Many  of  the  published  empirical  nutrient-phyto- 
plankton  relationships  are  based  on  analysis  of 
global  data  sets  in  which  variables  typically  span  2- 
4  orders  of  magnitude.  In  some  regions  of  the 
world,  the  variability  in  trophic  status  between 
lakes  is  much  less  than  this.  To  see  if  useful  rela- 
tionships exist  over  a  much  smaller  trophic  gradi- 
ent, 16  oligotrophic  and  mesotrophic  lakes  were 
studied  for  a  four-year  period.  The  range  in  both 
total  phosphorus  and  chlorophyll  a  between  these 
lakes  was  only  3-fold.  Nevertheless,  excellent  rela- 
tionships between  these  parameters  were  found, 
with  typically  80%  of  the  variability  in  chloro- 
phyll a  being  explained  by  total  phosphorus.  The 
residual  variance  was,  in  all  cases,  most  strongly 
correlated  to  the  total  nitrogen:total  phosphorus 
ratio.  Substitution  of  phytoplankton  biomass  for 
chlorophyll  a  resulted  in  even  better  relationships 
as  long  as  the  diatom  fraction  was  excluded  from 
the  biomass.  Zooplankton  biomass  did  not  explain 
a  significant  amount  of  the  residual  variance  in  any 
case.  (Author's  abstract) 
W89-04506 


SUBMERGED  MACROPHYTES  AND  SEDI- 
MENT BACTERIA  IN  THE  LITTORAL  ZONE 
OF  LAKE  MEMPHREMAGOG  (CANADA), 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

C.  M.  Duarte,  D.  F.  Bird,  and  J.  Kalff. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  271-281,  January  1988. 
6  fig,  1  tab,  35  ref. 

Descriptors:  'Lake  Memphremagog,  'Limnology, 
'Canada,      'Macrophytes,      'Submerged     plants, 


'Bacteria,  'Physiological  ecology.  Sediments, 
Aquatic  plants,  Lake  sediments,  Zones,  Littoral 
zone,  Biomass,  Decomposition,  Chemical  proper- 
ties, Metabolism,  Roots,  Lakes. 

The  hypothesis  that  the  abundance  of  sediment 
bacteria  may  be  related  to  the  biomass  of  sub- 
merged plants  was  tested  by  examining  the  rela- 
tionship between  sediment  bacteria,  submerged 
plants,  and  sediment  characteristics  in  Lake 
Memphremagog,  Quebec,  a  large  mesotrophic  lake 
whose  diverse  littoral  zone  provides  a  wide  range 
of  sediment  types.  A  relatively  strong  relationship 
was  found  between  bacterial  counts  and  sub- 
merged macrophyte  biomass,  supporting  the  view 
that  submerged  macrophytes  have  an  important 
influence  on  sediment  characteristics,  either  direct- 
ly through  root  metabolism  or  through  the  beds 
acting  as  sediment  traps  for  planktonic  organic 
matter.  It  is  concluded  that  the  effect  of  macro- 
phytes does  not  appear  to  depend  solely  on  their 
bulk  contribution  to  the  organic  carbon  of  the 
sediments,  but  might  be  attributable  to  the  quality 
of  the  compounds  released  during  plant  growth 
that  appear  to  stimulate  bacterial  growth.  (Doria- 
PTT) 
W89-04507 


PHYSICAL,  CHEMICAL,  WATERSHED  AND 
PLANKTON   CHARACTERISTICS   OF  LAKES 
ON  THE  AVALON  PENINSULA,  NEWFOUND- 
LAND, CANADA:  A  MULTIVARIATE  ANALY- 
SIS OF  INTERRELATIONSHIPS, 
Memorial    Univ.    of   Newfoundland,    St.    John's. 
Dept.  of  Biology. 
R.  Knoechel,  and  C.  E.  Campbell. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  282-296,  January  1988. 
9  fig,  10  tab,  22  ref. 

Descriptors:  'Watersheds,  'Limnology,  'Canada, 
'Water  chemistry,  'Plankton,  'Lakes,  'New- 
foundland, Catchment  areas,  Groundwater  basins. 
Multivariate  analysis,  Flushing,  Drainage  area, 
Temperature,  Water  temperature,  Precipitation, 
Evapotranspiration,  Wind,  Mixing,  Water  use,  Ni- 
trates, Silicates,  Sulfates,  Calcium,  Magnesium, 
Phosphorus,  Land  use,  Regression  analysis,  Physi- 
cal properties,  Chemical  properties. 

The  physical,  chemical,  and  plankton  characteris- 
tics of  lakes  on  the  Avalon  Peninsula,  Newfound- 
land are  discussed.  These  lakes  are  characterized 
by  rapid  flushing  resulting  from  high  drainage  area 
to  lake  volume  ratios  combined  with  a  100  cm 
annual  excess  of  precipitation  over  evapotranspira- 
tion. Lake  temperatures  exceed  mean  air  tempera- 
ture throughout  the  summer  and  high  winds  main- 
tain mixing  throughout  the  water  column.  Water 
chemistry  of  lakes  with  undisturbed  watersheds  is 
similar  to  that  of  other  shield  lakes;  residential 
watershed  usage  is  reflected  most  notably  as  in- 
creased nitrate,  silicate,  sulfate,  calcium,  and  mag- 
nesium. Factor  analysis  reduced  the  data  to  a 
smaller  set  of  composite  variables  and  interrela- 
tionships were  then  examined  using  multiple  linear 
regression.  Land  use  and  flushing  rates  were  the 
factors  best  correlated  with  variation  in  lake  water 
chemistry.  Plankton  characteristics  were  strongly 
influenced  by  flushing,  phosphorus,  and  land  use. 
(See  also  W89-04509)  (Author's  abstract) 
W89-04508 


ZOOPLANKTON  COMMUNITIES  AND 
TROPHIC  STRUCTURE  OF  LAKES  ON  THE 
AVALON  PENINSULA,  NEWFOUNDLAND, 
CANADA, 

Memorial    Univ.    of   Newfoundland,    St.    John's. 

Dept.  of  Biology. 

C.  E.  Campbell,  and  R.  Knoechel. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  297-305,  January  1988. 

2  fig,  2  tab,  25  ref. 

Descriptors:  'Zooplankton,  'Trophic  level, 
'Lakes,  'Newfoundland,  'Limnology,  'Canada, 
Phytoplankton,  Eutrophication,  Plankton,  Aquatic 
plants,  Species  composition,  Predation,  Biomass, 
Fish,  Stickleback,  Correlation  analysis,  Ecology. 


Lakes — Group  2H 

The  zooplankton  communities  of  17  oligotrophic 
lakes  on  the  Avalon  Peninsula  of  Newfoundland 
were  examined  to  determine  the  relative  influences 
of  phytoplankton  biomass  (bottom-up  factor)  and 
vertebrate  and  invertebrate  predators  (top-down 
factors)  on  total  zooplankton  biomass,  size  spectra, 
and  species  composition.  It  was  found  that  zoo- 
plankton community  structure  does  not  seem  to  be 
strongly  influenced  by  bottom-up  (producer  or  re- 
source controlled)  factors.  Total  zooplankton  bio- 
mass showed  not  significant  correlation  with  total 
phytoplankton  biomass,  and  there  was  no  shift  in 
zooplankton  size  spectra  or  species  composition 
towards  smaller  forms  with  increasing  phytoplank- 
ton biomass.  Top-down  (consumer-controlled)  fac- 
tors do  seem  to  influence  zooplankton  community 
structure  in  these  lakes.  Pelagic  zooplankton  con- 
stituted the  major  portion  of  stickleback  diet,  and 
total  zooplankton  biomass  showed  a  significant 
negative  correlation  with  the  estimate  of  stickle- 
back density.  It  is  concluded  that  the  zooplankton 
community  is  influenced  more  by  top-down  factors 
under  oligotrophic  conditions.  Bottom-up  factors 
may  predominate  only  as  lake  productivity  in- 
creases to  eutrophic  conditions.  (See  also  W89- 
4508)  (Doria-PTT) 
W89-04509 


SOURCES  FOR  INTERNAL  P  LOADENG  IN  A 
SHALLOW  LAKE, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  B.  Welch,  C.  L.  DeGasperi,  and  D.  E. 
Spyridakis. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  307-314,  January  1988. 
6  fig,  16  ref. 

Descriptors:  'Limnology,  'Washington,  'Phos- 
phorus, 'Cycling  nutrients,  'Eutrophic  lakes, 
'Shallow  water,  'Eutrophication,  Nutrients, 
Lakes,  Anaerobic  conditions,  Aerobic  conditions, 
Sediments,  Lake  sediments,  Decomposition,  Biode- 
gradation,  Degradation,  Oxygen,  Dissolved 
oxygen,  Acidity,  Chemical  reduction,  Oxidation. 

Long  Lake,  Washington  is  a  shallow,  eutrophic 
lake  in  which  macrophyte  senescence  has  not  been 
an  important,  direct  contributor  to  internal  P  load- 
ing. Rather,  the  alternation  between  anaerobic  and 
aerobic  conditions  in  surficial  sediments,  and  water 
immediately  overlying  the  sediments,  is  hypoth- 
esized to  promote  an  opportunity  for  P  release 
from  sediments  as  a  result  of  iron  reduction  fol- 
lowed by  transport  of  the  P-rich  surficial  sediment 
particles  and  overlying  water  during  wind  mixing. 
That  is  considered  to  be  the  principal  mechanism 
accounting  for  internal  P  loading,  which  was 
almost  completely  interrupted  for  four  years  by  an 
alum  treatment.  Other  mechanisms,  such  as  tem- 
perature-controlled microbial  decomposition  and 
high  pH,  considered  important  in  other  shallow 
lakes,  may  contribute,  but  the  presence  of  low 
dissolved  oxygen  at  the  sediment  surface  and  a 
high  available  inorganic  P  fraction  point  to  iron 
redox  reactions  being  more  important  in  Long 
Lake.  However,  Long  Lake  is  not  considered 
unique  in  this  regard,  but  may  be  representative  of 
many  soft  water,  shallow,  macrophyte-infested,  eu- 
trophic lakes.  (Author's  abstract) 
W89-04510 


NUTRIENT  SUBSIDY  IN  MONTANE  LAKES: 
FLUVIAL  SEDIMENTS  VERSUS  VOLCANIC 
ASH, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

B.  K.  Ellis,  and  J.  A.  Stanford. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  327-340,  January  1988. 

6  fig,  5  tab,  29  ref. 

Descriptors:  'Limnology,  'Volcanoes,  'Mountain 
lakes,  'Cycling  nutrients.vial  sediments,  'Model 
studies,  'Phosphorus,  Sediments,  Lakes,  Nutrients, 
Limnology,  Chemical  properties,  Physical  proper- 
ties,   Phytoplankton,    Plankton,    Aquatic    plants, 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 
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Algae,   Benthos,   Particulate   matter,   Adsorption, 
Clays,  Soil  types,  Bacteria,  Ionization. 

The  relative  importance  of  ash  fall  versus  sediment 
inputs  as  influences  on  the  limnology  of  three  high- 
altitude  lakes  in  glacier  National  Park,  Washington 
was  investigated  following  the  eruption  of  nearby 
Mount  St.  Helens.  Measurements  of  the  biological- 
ly active  portion  of  the  particulate  phosphorus 
contained  in  ash  as  compared  to  streambank  soils 
and  fluvial  sediments  demonstrated  that  the  clay 
particles  stimulated  greater  algal  growth  than  did 
the  ash.  It  is  concluded  that  the  ash  fall  on  the 
surface  of  Upper  Kintla  and  other  lakes  was  suffi- 
ciently light  to  produce  no  lasting  subsidy  effect  on 
lakewide  productivity.  Fluvial  sediments  did  exert 
a  fertilization  effect,  probably  masking  any  basin- 
wide  effect  of  the  ash  fall.  A  conceptual  model  of 
phosphorus  cycling  in  phycospheres  in  phospho- 
rus-limited lakes  is  proposed  where  the  initial  mo- 
bilization of  P  is  mediated  by  heterotrophic  bacte- 
ria attached  to  the  surface  of  clay  particles.  Incor- 
poration of  ionic  P  into  bacterial  cells  may  involve 
a  redox  gradient  that  is  actively  created  in  the  area 
of  cell  to  substrate  (clay)  attachment.  Algae  in  the 
phycosphere  secondarily  utilize  the  organic  meta- 
bolites of  the  bacteria,  which  contain  the  P  sub- 
strates they  require  for  growth.  Adsorption  and 
ionization  probably  buffer  the  cycle,  along  with 
the  N  and  micronutrient  physiology  of  the  micro- 
bial community  and  the  concentration  and  age  of 
the  inorganic  particles  in  the  water  column.  This 
model  remains  to  be  tested  in  controlled  experi- 
ments, but  does  suggest  a  mechanism  by  which 
productivity  in  Cerulean  Lake  is  continually  en- 
hanced. (Doria-PTT) 
W89-04511 


EFFECTS  OF  RECLAMATION  ON  AN  URBAN 
WINTER-KILL  LAKE  AT  WINONA,  MINNE- 
SOTA, U.S.A., 

Winona  State  Univ.,  MN.  Dept.  of  Biology. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-04512 


ROLE  OF  SEDIMENTATION  IN  REGULAT- 
ING MAJOR  ION  COMPOSITION  IN  A 
SOFTWATER,  SEEPAGE  LAKE  IN  NORTH- 
ERN WISCONSIN, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

L.  A.  Baker,  J.  E.  Tacconi,  and  P.  L.  Brezonik. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  346-350,  January  1988. 
1  fig,  3  tab,  10  ref. 

Descriptors:  *Acid  rain  effects,  'Limnology, 
•Water  chemistry,  *Sedimentation,  'Seepage, 
'Lakes,  Chemical  composition,  Ions,  Trace  metals, 
Acidic  water,  Calcium,  Magnesium,  Potassium, 
Sulfates. 

Sediment  traps  were  used  to  measure  sediment 
deposition  in  Little  Rock  Lake,  a  small,  experimen- 
tally acidic  seepage  lake  in  northern  Wisconsin. 
Annual  lake-wide  deposition  was  102  g/sq  m/yr 
and  was  similar  in  the  acidified  and  non-acidified 
basins.  Sedimentation  removed  9-14%  of  the  Ca, 
Mg,  and  K,  and  26%  of  the  sulfate  from  the  water 
column  annually;  removal  of  these  ions  by  sedi- 
mentation is  roughly  comparable  with  atmospheric 
inputs.  These  data  indicate  that  sedimentation 
plays  an  important  role  in  regulating  the  major  ion 
composition  of  extremely  dilute  softwater  lakes. 
(Author's  abstract) 
W89-04513 


GREAT  LAKES  ECOSYSTEM  EXPERIMENT, 

Wisconsin  Univ. -Madison.  Sea  Grant  Inst. 

R.  A.  Ragotzkie. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  359-365,  January  1988. 

1   fig,  2  tab,   16  ref.  NOAA  Grant  NA84AA-D- 

00065. 

Descriptors:  'Great  Lakes,  'Eutrophication,  'En- 
vironmental effects,  'Lakes,  'Water  quality  man- 
agement, 'Hydrology,  Trophic  level,  Fish,  Preda- 
tion,  Parasites,  Flushing,  Precipitation,  Flow. 


In  the  past  century,  the  Great  Lakes  have  been 
subjected  to  two  major  sets  of  perturbations:  (1) 
increased  nutrient  loadings,  followed  by  reductions 
in  recent  years,  and  (2)  the  introduction  of  non- 
native  species  of  parasitic,  planktivorous  and  pred- 
atory fish.  The  effects  on  the  lakes  and  their  eco- 
systems have  varied  from  lake  to  lake.  Examina- 
tion of  the  hydrologic  and  morphometric  charac- 
teristics of  the  lakes  suggests  that  the  different 
responses  are  due  in  part  to  their  widely  varying 
volumes  and  flushing  rates.  Recent  above-normal 
precipitation  in  the  basin  and  the  consequent  in- 
creased water  flow  through  the  lakes  probably 
accentuates  these  differences.  These  hydrologic 
factors  should  be  explicitly  considered  in  the  de- 
velopment of  policies  for  the  management  of  water 
quality  and  fisheries  of  these  lakes.  (Author's  ab- 
stract) 
W89-04514 


EXCRETION  OF  PHOSPHATE  AND  AMMO- 
NIA FROM  MICROCRUSTACEANS,  AND  ITS 
VERTICAL  AND  SEASONAL  DISTRIBUTION 
AT  AN  OFFSHORE  STATION  IN  LAKE 
MICHIGAN, 

Wisconsin  Univ. -Milwaukee.  Center  for  Great 
Lakes  Studies. 

J.  L.  Busch,  and  A.  S.  Brooks. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  366-375,  January  1988. 
5  fig,  31  ref.  NOAA  Grant  NA  84AA-D-0-O065. 

Descriptors:  'Limnology,  'Phosphates,  'Popula- 
tion dynamics,  *Ammonia,staceans,  'Zooplankton, 
'Lake  Michigan,  'Cycling  nutrients,  Plankton, 
Seasonal  variation,  Distribution,  Vertical  distribu- 
tion, Nutrients,  Algae,  Physiological  ecology. 

A  study  was  conducted  to  estimate  the  zooplank- 
ton contribution  of  phosphate  and  ammonia  in  a 
Lake  Michigan  water  column,  observe  vertical  and 
temporal  variation  in  this  input,  and  quantify  the 
percent  contribution  of  this  nutrient  source.  Daily 
nutrient  excretion  rate  was  divided  by  the  ambient 
nutrient  concentration  to  derive  a  daily  percentage 
of  nutrient  due  to  the  zooplankton.  This  was  divid- 
ed by  the  computed  nutrient  excretion  rate  for 
both  phosphate  and  ammonia.  In  June,  with  sur- 
face water  warming  and  rapid  growth  of  zoo- 
plankters,  ammonia  excretion  averages  12%  of 
total  NH3  available  in  the  metalimnion,.  By  mid- 
summer, zooplankton  excretion  became  the  domi- 
nant source  of  epilimnetic  P  (100%).  Moreover, 
the  progression  of  dominant  algal  species  suggests 
that  zooplankton  direct  the  species  composition  of 
the  phytoplankton.  It  is  concluded  that  zooplank- 
ton not  only  enhance  nutrient  availability  at  certain 
times  of  year  in  Lake  Michigan,  but  also  play  a 
major  role  in  determining  the  succession  of  algal 
species.  (Doria-PTT) 
W89-04515 


IMPORTANCE  OF  NANNOPLANKTON 
ALONG  THE  TROPHIC  GRADIENT  IN 
GREEN  BAY,  LAKE  MICHIGAN, 

Wisconsin  Univ.-Green  Bay.  Coll.  of  Environmen- 
tal Sciences. 

P.  E.  Sager,  B.  Rubio,  and  J.  Kirk. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  376-379,  January  1988. 
3  fig,  2  tab,  1 1  ref. 

Descriptors:  'Limnology,  'Green  Bay,  'Plankton, 
'Trophic  level,  'Lake  Michigan,  'Light  penetra- 
tion, Biomass,  Eutrophic  lakes,  Plankton,  Aquatic 
plants,  Secchi  disks,  Analysis  of  variance,  Regres- 
sion analysis,  Statistical  analysis,  Chlorophyll  a, 
Productivity. 

The  trophic  gradient  in  Green  Bay,  Lake  Michigan 
is  used  to  examine  the  effect  of  trophic  conditions 
on  nannoplankton.  Size-fractionated  measurements 
of  chlorophyll  a  and  C14-productivity  samples 
taken  along  the  trophic  gradient  indicate  that  for 
both  parameters,  the  percent  contribution  of  the 
nannoplankton  to  the  total  phytoplankton  varies 
inversely  with  increasing  eutrophic  conditions. 
Analysis  of  variance  for  both  total  phosphorus  and 
Secchi  disk  regressions  indicates  that  both  varia- 


bles are  significant  factors  relating  to  the  impor- 
tance of  the  nannoplankton.  However,  light  avail- 
ability is  implicated  as  more  significant  than  nutri- 
ent availability  in  predicting  the  relative  impor- 
tance of  the  nannoplankton,  especially  under  eutro- 
phic conditions  along  a  trophic  gradient.  While 
nannoplankton  may  increase  in  absolute  abundance 
with  eutrophication,  it  appears  that  their  increase  is 
substantially  less  than  that  of  the  larger,  net-phyto- 
plankton  species.  Therefore,  the  proportional  con- 
tribution of  the  nannoplankton  to  the  total  phyto- 
plankton changes  more  significantly  over  a  range 
of  trophic  conditions.  (Doria-PTT) 
W89-04516 


DEVELOPMENT  OF  AN  ENVIRONMENTAL 
SENSITIVITY  INDEX  FOR  COASTAL  AREAS 
OF  LAKE  ERIE,  NORTH  AMERICA 

Ohio    State    Univ.,    Columbus.    Franz   Theodore 

Stone  Lab. 

C.  E.  Herdendorf,  and  L.  A.  Fay. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  380-385,  January  1988. 

1  fig,  4  ref.  NOAA  Grant  NA81AA-D-OO095. 

Descriptors:  'Environmental  protection,  'Map- 
ping, 'Coastal  zone  management,  'Classification, 
'Great  Lakes,  'Planning,  'Geomorphology,  Bio- 
logical properties,  Wildlife  management,  Fish  man- 
agement, Social  aspects,  Economic  aspects, 
Shores,  Sedimentology,  Water  pollution,  Water 
pollution  control,  Protection,  Wetlands. 

A  classification  scheme  for  an  Environmental  Sen- 
sitivity Index  (ESI)  was  developed  to  depict  the 
sensitivity  of  the  coast  on  U.S.  Geological  Survey 
topographic  maps  on  which  diverse  resource  data 
could  be  illustrated.  The  index  incorporates  geo- 
morphological  and  sedimentological  characteristics 
of  the  shoreline  as  well  as  biological  and  socioeco- 
nomic considerations.  Ten  sensitivity  categories 
were  established  based  on  the  sensitivity  of  coastal 
areas  to  oil  spills  and  discharges  of  other  hazardous 
materials.  The  categories  ranging  from  least  sensi- 
tive to  most  sensitive  are:  exposed  bedrock  bluffs 
<  exposed  unconsolidated  sediment  bluffs  < 
shelving  bedrock  shores  <  mixed  sand  and  gravel 
shores  <  gravel  shores  <  rip-rap  and  other  harbor 
structures  <  sheltered  bluffs  <  low  blanks  < 
coastal  wetlands.  The  scheme  was  tested  by  map- 
ping the  shoreline  of  Lake  Erie  and  connecting 
waterways.  Sixty-six  topographic  maps  were  pre- 
paed  for  inclusion  in  an  atlat  of  coastal  resources 
for  use  by  field  personnel  involved  in  decision- 
making and  spill  clean-up  operations.  The  Lake 
Erie  ESI  is  designed  as  a  pilot  program  before  the 
other  Great  Lakes.  (Doria-PTT) 
W 89-045 17 


LITTORAL  VS  PROFUNDAL  COMPONENTS 
OF  SEDIMENT  ACCUMULATION:  CON- 
TRASTING ROLES  AS  PHOSPHORUS  SINKS, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
R.  E.  Moeller,  and  R.  G.  Wetzel. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  386-393,  January  1988. 
4  fig,  1  tab,  27  ref.  NSF  Grants  DEB77- 16638; 
BSR  80  01190;  DOE  Grants  DE02-FG/ 
87ER60515;  COO- 1599-302. 

Descriptors:  *Paleolimnology,  *Limnology,  'Lit- 
toral zone,  'Sedimentation,  'Phosphorus,  'Cycling 
nutrients,  'Lakes,  Zones,  Nutrients,  Glacial  lakes, 
'Palynology,  Carbon,  Organic  carbon,  Carbonates, 
Macrophytes,  Phytoplankton,  Plankton,  Aquatic 
plants,  Productivity,  Algae,  Limiting  nutrients. 

Patterns  of  sediment  accumulation  are  contrasted 
for  two  small  post-glacial  lakes,  using  a  mid- 19th 
century  pollen  horizon  as  a  chronological  marker. 
In  a  softwater  lake  (Mirror  Lake,  NH),  sediment 
accumulates  only  in  the  profundal  zone,  but  in  a 
calcareous  hardwater  lake  (Lawrence  Lake,  MI),  a 
distinct  littoral  deposit  accounts  for  25%  of  the 
sedimentary  P,  38%  of  the  organic  carbon,  and 
51%  of  the  carbonate  C.  Molar  ratios  of  organic 
C:P  are  higher  in  the  littoral  sediment  (ca.  700) 
than  in  the  profundal  sediment  (ca.  350).  The  ratio 
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increases  linearly  with  depth  into  the  littoral  sedi- 
ment, suggesting  that  the  littoral  sediment  includes 
a  surficial  store  of  slowly  remineralized  P  that 
sustains  the  rooted  macrovegetation.  The  two 
lakes  are  compared  with  respect  to  estimated  P 
loading,  and  productivity  of  phytoplankton,  peri- 
phyton,  and  macrophytes.  The  relatively  high  pro- 
duction of  macrophytes  in  Lawrence  represents  an 
independent  allocation  of  limiting  P  that  has  no 
negative  effect  on  total  algal  production,  but  that 
may  favor  periphytic  production  at  the  cost  of  the 
phytoplankton.  (Author's  abstract) 
W89-04518 


ECOSYSTEM  STUDIES  OF  NORTH  ATLAN- 
TIC RIDGE  LAKES, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 
Ferskvands-Biologiske  Lab. 
P.  M.  Jonasson,  and  C.  Lindegaard. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  394-402,  January  1988. 
4  fig,  2  tab,  32  ref. 

Descriptors:  "Limnology,  "Ecosystems,  "Iceland, 
"Lakes,  "Subarctic  zone,  "Aquatic  environment, 
Ecology,  Environment,  Climatic  zones,  Productiv- 
ity, Aquatic  productivity,  Phytoplankton,  Plank- 
ton, Aquatic  plants,  Nutrients,  Hydrology,  Geolo- 
gy, Benthos,  Energy,  Trophic  level,  Fish,  Ducks, 
Waterfowl,  Birds,  Food  chains. 

The  dynamic  ecology  of  two  neo-volcanic  subarc- 
tic lakes  in  Iceland  is  discussed:  the  shallow  Lake 
Myvatn  and  the  deep  Lake  Thingvallavatn.  Lake 
Myvatn  is  extremely  productive  in  both  phyto-  and 
zoobenthos.  Lake  Thingvallavatn  has  no  primary 
production  and  low  secondary  production  in  the 
profundal,  but  a  reasonably  high  primary  and  sec- 
ondary production  in  the  littoral.  The  third  trophic 
level  production  (fish  and  ducks)  is  about  the  same. 
Despite  the  low  efficiency  from  second  to  third 
trophic  level,  both  lakes  yield  a  large  catch  of  fish 
and  have  a  large  stock  of  ducks.  Shallow  Lake 
Myvatn  is  a  unique  bird  lake  with  15  species  of 
ducks  feeding  on  phytobenthos,  zoobenthos,  and 
zooplankton.  In  deep  Lake  Thingvallavatn,  the 
food  web  is  different,  the  top  carnivores  being  fish. 
The  main  energy  flow  in  Myvatn  is  channeled 
through  phytobenthos,  which  accounts  for  85%  of 
total  net  primary  production.  Pelagic  production  is 
dominant  in  Lake  Thingvallavatn.  It  is  concluded 
that,  in  spite  of  long  ice  cover  in  the  subarctic, 
shallow  as  well  as  deep  neo-volcanic,  nutrient-rich 
lakes  maintain  high  productivity.  (Doria-PTT) 
W89-04519 


RECENT    HUMAN    INFLUENCES    ON    THE 
ECOLOGY  OF  LOCH  LOMOND,  SCOTLAND, 

Paisley  Coll.  of  Tech.  (Scotland).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  4C. 
W89-04520 


APPROACHES  TO  THE  RESTORATION  OF 
SHALLOW  EUTROPHICATED  LAKES  IN 
ENGLAND, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry   see   Field   5G. 

W89-04521 


GONYOSTOMUM  SEMEN-A  NEW  NUISANCE 
TO  BATHERS  IN  NORWEGIAN  LAKES, 

National  Inst,  of  Public  Health,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04522 


RECENT  SEDIMENTS  IN  THE  IRON-MERO- 
MICT1C  LAKE  SKJENNUNGEN, 

Oslo  Univ.  (Norway).  Dept.  of  Limnology. 

J.  Kjensmo. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  435-439,  January  1988. 

3  fig,  19  ref. 

Descriptors:  "Limnology,  "Lake  sediments,  "Mer- 
omictic  lakes,  "Lake  Skjennungen,  "Iron,  "Chemi- 


cal composition,  Nitrogen,  Lakes,  Sediments, 
Carbon,  Nitrogen,  Sedimentology,  Chlorophyll, 
Silica,  Diatoms,  Sulfides,  Monimolimnion,  Precipi- 
tation, Manganese,  Chemical  reduction,  Aerobic 
conditions,   Anaerobic  conditions,   Heavy  metals. 

Lake  Skjennungen,  near  Oslo,  Norway,  is  an  iron- 
meromictic  softwater  lake.  Changes  of  the  upper- 
most part  of  the  sediments  occurring  when  passing 
from  the  mixo-  to  the  monimolimnetic  sediments  in 
the  lake  might  be  useful  for  interpreting  the  time 
for  onset  of  meromixis.  Therefore,  the  composition 
of  the  uppermost  5  cm  of  the  sediments  was  inves- 
tigated from  6  small  cores  taken  along  a  transec- 
tion from  a  water  depth  of  1.5-17  m.  The  carbon/ 
nitrogen  ratio  was  found  to  increase  in  sediments 
deeper  than  8.5  m.  Chlorophyll  derivatives  show 
an  increase  of  about  20  arbitrary  units  with  depth 
between  5  m  and  8.5  m.  Alkali-soluble  silica  shows 
interesting  variations  when  passing  from  shallow- 
top  deep-water  sediments.  The  regional  distribu- 
tion of  amorphous  silica  in  the  uppermost  5  cm  of 
the  sediments  proves  the  significance  of  diatom 
frustules  as  the  main  contributor  to  the  total  con- 
tent of  amorphous  silica  in  the  sediments.  The 
iron/manganese  ratio  of  the  monimolimnetic  sedi- 
ments reflects  the  anoxic  environment  of  the  deep 
waters,  an  anoxic  environment  characterized  by 
sulfate  reduction  and  precipitation  of  iron  sulfide. 
(Doria-PTT) 
W89-04523 


ANNUAL  CARBON  FLUXES  BETWEEN 
PHYTO-,  ZOO-,  AND  BACTERIO-PLANKTON 
IN  EUTROPHIC,  LAKE  FREDERIKSBORG 
SLOTSSO,  DENMARK, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04524 


MAJOR  PATHWAYS  INVOLVED  IN  THE  UTI- 
LIZATION OF  PRIMARY  PRODUCTION  IN  A 
TEMPERATE  EUTROPHIC  LAKE, 

Carbon   14  Centralen,  The  International  Agency 
for  C14  Determination,  15,  Agern  Alle,  DK-2970 
Horsholm,  Denmark. 
L.  M.  Jensen,  and  S.  Schwaerter. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  445-450,  January  1988. 
1  fig,  41  ref.  The  Danish  Natural  Science  Research 
Council  J.nr.  11-1816,  81-5549. 

Descriptors:  "Limnology,  "Primary  productivity, 
"Eutrophic  lakes,  "Carbon  cycle,  "Phytoplankton, 
Productivity,  Lakes,  Denmark,  Carbon,  Organic 
carbon,  Carbon  radioisotopes,  Bacteria,  Growth, 
Zooplankton,  Plankton,  Aquatic  plants,  Predation, 
Flagellates,  Respiration. 

The  major  pathways  of  the  pelagic  carbon  cycling 
were  investigated  in  the  small  eutrophic  Lake  Fre- 
deriksborg  Slotsso,  Denmark.  Though  phytoplank- 
ton net  release  of  extracellular  organic  carbon 
(EOC)  constituted  less  than  10%  of  phytoplankton 
C14-fixation,  the  released  products  still  represented 
the  most  important  single  source  of  carbon  sub- 
strates for  bacterial  growth  (40%).  Zooplankton 
grazing  of  phytoplankton  and  bacteria  equaled 
20%  of  the  daily  C14-fixation  and  bacterial  net 
production.  Calculation  of  bacterial  losses  showed 
that  heterotrophic  nanoflagellates  were  by  far  the 
most  important  bacterial  predators  and  that  the 
flagellates  consumed  about  80%  of  net  bacterial 
secondary  production  during  the  period  of  the 
investigation.  Overall  bacterial  carbon  assimilation 
efficiency  was  low  (30%)  and  bacterial  respiration 
contributed  by  half  of  the  community  respiration, 
while  that  of  the  herbivores  contributed  20%. 
Thus,  more  than  two  thirds  of  the  primary  produc- 
tion utilization  was  channeled  through  the  bacter- 
ioplankton.  It  is  suggested  that  bacteria  are  respon- 
sible for  most  of  the  mineral  regeneration  in  the 
pelagial.  (Author's  abstract) 
W89-04525 


RELATIONS  BETWEEN  CHEMISTRY,  MI- 
CROBIAL BIOMASS  AND  ACTIVITY  IN  SEDI- 
MENTS OF  A  SEWAGE-POLLUTED  VS  A 
NONPOLLUTED  EUTROPHIC  LAKE, 


Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04526 


PERIPHYTIC  DIATOMS  AS  INDICATORS  OF 
LAKE  ACIDITY, 

Jyvaeskylae   Univ.   (Finland).    Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04527 


DOSE-EFFECT  RELATIONSHIPS  BETWEEN 
PHOSPHORUS  CONCENTRATION  AND  PHY- 
TOPLANKTON BIOMASS  IN  THE  REEUWIJK 
LAKES  (THE  NETHERLANDS), 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
J.  C.  van  der  Vlugt,  and  S.  P.  Klapwijk. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  482-488,  January  1988. 
5  fig,  1  tab,  13  ref. 

Descriptors:  "Lake  restoration,  "Limnology, 
"Water  quality,  "Phytoplankton,  "Biomass,  "Phys- 
iological ecology,  "Phosphorus,  "The  Netherlands, 
Nutrients,  Regression  analysis,  Chlorophyll,  Sea- 
sonal variation,  Lake  restoration. 

Basic  information  on  the  water  quality  in  the 
Reeuwijk  Lakes  (The  Netherlands)  was  collected 
and  compared  with  changes  likely  to  occur  when 
the  external  phosphorus  load  is  reduced.  A  consid- 
erable amount  of  P  was  found  in  both  lakes.  Chlo- 
rophyll concentrations  were  inversely  coupled 
with  P  concentrations.  The  chlorophyll/phospho- 
rus ratio  in  Lake  Nieuwenbroek  is  1.4,  whereas  the 
ratio  in  Lake  Elfhoeven  is  0.6.  From  the  regression 
analysis  of  ash-free  dry  weight  against  chlorophyll 
and  from  the  seasonal  fluctuations  in  the  carbon/ 
chlorophyll  ratio,  it  is  concluded  that  the  differ- 
ence in  phytoplankton  biomass  between  the  two 
lakes  is  even  greater  than  based  on  the  chlorophyll 
concentrations  alone.  Therefore,  the  inverse  rela- 
tionship between  phytoplankton  biomass  and  P 
concentration  in  the  two  lakes  is  greater  than 
stated  before.  It  is  suggested  that  restoring  the 
ecosystems  after  40  years  of  P  overload  may  re- 
quire more  than  lowering  of  the  P  load.  (Doria- 
PTT) 
W89-04528 


ECOLOGICAL  INVESTIGATIONS  IN  THREE 
SHALLOW  LAKES  OF  DIFFERENT  TROPHIC 
LEVEL  IN  THE  NETHERLANDS, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Lab.  of  Hydrobiology. 

R.  M.  M.  Roijackers,  and  P.  J.  T.  Verstraelen. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  489-495,  January  1988. 
5  fig,  2  tab,  4  ref. 

Descriptors:  "Limnology,  "Shallow  water,  "Lakes, 
"Trophic  level,  "Eutrophication,  "Water  quality 
management,  "The  Netherlands,  Lake  restoration, 
Physical  properties,  Chemical  properties,  Biologi- 
cal properties,  Sediments,  Algae,  Aquatic  plants, 
Phytoplankton,  Plankton,  Nutrients,  Limiting  nu- 
trients, Ecology. 

Information  is  presented  on  the  structure  of  the 
phytoplankton  and  macrophyte  communities,  the 
nutrient  relationships  between  water,  phytoplank- 
ton, and  sediments,  and  management  alternatives 
for  the  'Vecht  lakes'  in  the  central  Netherlands. 
The  water  level  of  these  shallow  lakes  is  main- 
tained by  inflow  from  neighboring  polders  and  the 
River  Vecht.  The  lakes  used  to  be  mesotrophic, 
but  are  becoming  increasingly  eutrophic.  The  most 
eutrophic  lake  is  Lake  Kortenhoef,  followed  by 
Lake  Hollands  Ankeveen  and  Lake  Stichts  Anke- 
veen.  This  sequence  does  not  seem  to  agree  with 
the  demonstrated  influence  of  Vecht  water,  but 
can  be  explained  by  the  indirect  supply  of  Lake 
Stichts  Ankeveen  via  a  sand  pit,  which  acts  as  a 
natural  sink  for  nutrients.  Since  the  cause  of  eu- 
trophication is  the  addition  of  non-Vecht  water 
and  wastewater  discharges,  water  management  is 
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directed  towards  diversion  and  treatment  of  the 
wastewater  discharges  and  replacement  of  the 
present  supply  source.  Results  also  emphasize  the 
importance  of  sediment-borne  eutrophication.  Pos- 
sible alternatives  for  replacement  of  the  Vecht 
water  include  seepage  from  the  Horstermeer- 
polder,  water  from  the  IJmeer,  a  large  lake  north 
of  the  Vecht-lakes,  or  a  combination  of  both. 
(Doria-PTT) 
W89-04529 


PHOSPHORUS  METABOLISM  AND  EU- 
TROPHICATION CONTROL  OF  LAKE  BALA- 
TON, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

For   primary  bibliographic   entry   see   Field   5G. 

W89-O4530 


RECOVERY  OF  AN  INDUSTRIALLY  ACIDI- 
FIED, AMMONIUM  AND  HEAVY  METALS 
POLLUTED  LAKE  (LAKE  ORTA,  N.  rTALY), 
DUE  TO  THE  ADOPTION  OF  TREATMENT 
PLANTS, 

Istituto  Italiano  di  Idrobiologia,  Novara. 
For  primary   bibliographic   entry   see   Field   5G. 
W89-04531 


ZOOPLANKTON  STRUCTURE  IN  AN  OLIGO- 
TROPHIC  MOUNTAIN  LAKE  IN  NORTHERN 
ITALY, 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 

R.  Antonietti,  I.  Ferrari,  G.  Rossetti,  L.  Tarozzi, 

and  P.  Viaroli. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  545-552,  January  1988. 

3  fig,  3  tab,  23  ref. 

Descriptors:  'Limnology,  'Italy,  *Species  compo- 
sition, *Zooplankton,  'Mountain  lakes,  'Oligotro- 
phic  lakes,  Population  dynamics,  Ecology,  Plank- 
ton, Lakes,  Italy,  Physical  properties,  Chemical 
properties,  Seasonal  variation,  Predation,  Biomass. 

Research  was  carried  out  during  the  open  water 
season  at  Lago  Scuro  Parmense,  an  oligotrophic 
lake  in  the  Northern  Apennines  (Italy).  Attention 
is  focused  on  the  following  subjects:  physical- 
chemical  features  of  the  water  with  particular  ref- 
erence of  trophic  state  parameters;  composition 
and  seasonal  succession  of  the  zooplankton;  dy- 
namics of  the  dominant  populations;  and  interac- 
tions between  the  species  likely  to  be  of  prime 
importance  in  community  structuring.  It  is  con- 
cluded that  all  three  zooplankton  trophic  compart- 
ments (macrofilter  feeders,  microliter  feeders, 
predators)  are  fairly  represented  in  Lago  Scuro 
Parmense.  The  absence  of  vertebrate  predation 
(the  lake  is  Ashless)  probably  favors  the  growth  of 
macrofilter  feeders  and  enhances  some  characteris- 
tics (e.g.,  the  low  phytoplankton  biomass)  typical 
of  oligotrophic  lakes.  Factors  controlling  structure 
and  seasonal  succession  of  the  community  can  be 
studied  by  further  analysis  of  the  interactions  be- 
tween species.  By  emphasizing  the  role  of  competi- 
tion between  filter  feeders,  invertebrate  predation 
and  parasitism,  the  preliminary  results  of  the  re- 
search would  indicate  that  this  is  a  promising  ap- 
proach. (Author's  abstract) 
W89-04532 


EUTROPHICATION  OF  LAKES  AND  RESER- 
VOIRS IN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
For  primary  bibliographic  entry  see  Field  5G. 
W89-04533 


PRE-  AND  POSTMONSOON  LIMNOLOGICAL 
CHARACTERISTICS  OF  LAKES  IN  THE  POK- 
HARA  AND  KATHMANDU  VALLEYS,  NEPAL, 

Missouri    Univ. -Columbia.    School    of    Forestry, 

Fisheries  and  Wildlife. 

K.  Lohman,  J.  R.  Jones,  M.  F.  Knowlton,  D.  B. 

Swar,  and  M.  A.  Pamperi. 

Internationale  Vereinigung  fuer  Theoretische  und 
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IVTLAP,  Vol.  23,  No.  1,  p  558-565,  January  1988. 


3   fig,   3  tab,   23   ref.   NSF  Grant   INT-8407884. 

Descriptors:  'Monsoons,  'Limnology,  'Lakes, 
•Nepal,  Wind,  Salinity,  Ions,  Cations,  Phosphorus, 
Nitrogen,  Chlorophyll  A,  Photosynthesis,  Chemi- 
cal properties,  Biological  properties,  Stratification. 

Three  lakes  in  the  Pokhara  Valley  of  Nepal 
(Phewa  Tal,  Begnas  Tal,  and  Rupa  Tal)  and  two 
smaller  ponds  in  the  Kathmandu  Valley  (Tau  Daha 
and  Nag  Daha)  were  sampled  in  spring  and  fall 
1985  to  determine  the  influence  of  the  monsoon  on 
their  limnological  conditions.  Spring  samples  rep- 
resent conditions  at  the  end  of  the  dry  period 
(October  to  May),  and  fall  samples  were  taken  at 
the  end  of  monsoon  rains  (June  to  September). 
Two  changes  marked  postmonsoon  salinity  in  the 
Pokhara  Valley  lakes:  a  34%  to  46%  decrease  in 
total  salinity  and  a  change  in  cationic  proportions. 
Ionic  proportions  in  the  Kathmandu  Valley  ponds 
did  not  change  in  postmonsoon  samples,  but  dilu- 
tion was  evident.  Total  phosphorus  decreased  in 
the  Pokhara  Valley  lakes,  but  total  nitrogen  con- 
centrations were  generally  similar  to  those  meas- 
ured before  the  monsoon.  Both  total  phosphorus 
and  total  nitrogen  were  higher  in  postmonsoon 
samples  in  Nag  Daha,  whereas  total  phosphorus 
was  half  and  total  nitrogen  similar  to  premonsoon 
samples  from  Tau  Daha.  The  vertical  distribution 
of  chlorophyll  a  in  Phewa  Tal  featured  a  narrow 
metalimnetic  maximum  approaching  100  micro- 
grams/L  at  7  m  in  contrast  to  epilimnetic  values  of 
less  than  5  micrograms/L.  Data  suggest  that  the 
metalimnetic  chlorophyll  layer  is  an  active  zone  of 
photosynthesis.  The  premonsoon  profile  indicates 
that  such  a  layer  may  begin  to  develop  in  spring 
and  persist  until  the  lake  destratifies.  (Doria-PTT) 
W89-04534 


SEDIMENTATION    MECHANISM    OF    FINE 
MATERIALS  IN  LAKE  BIWA, 

Geological  Survey  of  Japan,  Yatabe.  Marine  Geol- 
ogy Dept. 

For  primary  bibliographic  entry  see  Field  2J. 
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INFLUENCE  OF  RECREATION,  MAINLY 
POWER  BOATING,  ON  THE  ECOLOGY  OF 
THE  THIRLMERE  LAKES,  N.S.W.,  AUSTRA- 
LIA, 

Macquarie  Univ.,  North  Ryde  (Australia).  School 

of  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
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LIMITATION  TO  THE  USEFULNESS  OF 
CHLOROPHYLL  AS  A  BIOMASS  INDICATOR 
IN  EUTROPHICATION  STUDIES, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04538 


ALGAL  RESPONSES  TO  NITROGEN  AND 
PHOSPHORUS  ADDITIONS  IN  FOUR  CEN- 
TRAL NORTH  ISLAND,  NEW  ZEALAND 
LAKEWATERS, 

Department  of  Scientific  and  Industrial  Research, 

Taupo  (New  Zealand).  Taupo  Research  Lab. 

G.  W.  Payne,  E.  White,  S.  E.  Pickmere,  and  P.  H. 

Woods. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  602-606,  January  1988. 

4  fig,  2  tab,  3  ref. 

Descriptors:  'Limnology,  'Eutrophication, 
•Algae,  'Nitrogen,  'Phosphorus,  'Lakes,  'Limit- 
ing nutrients,  Bioassay,  Assay,  Chlorophyll  A,  Bio- 
mass, Growth,  Phytoplankton,  Plankton,  Aquatic 
plants,  Ammonium,  Accumulation. 

The  results  from  Lake  Okataina,  Rotoiti  (summer), 
and  Tarawera  indicate  that  shortage  of  nitrogen 
restricts  algal  biomass  there.  The  results  from  Lake 
Waikaremoana  usefully  demonstrate  that  chloro- 
phyll a  production  can  be  promoted  by  phosphorus 
addition  in  a  4  d  bioassay  where  that  element  is  in 
short  supply.   Phosphorus  shortage  restricts  bio- 


mass in  this  lake.  Ammonium  enhancement  may 
indicate  shortage  of  ammonia  to  phytoplankton 
communities  but  can  occur  in  an  abundance  of 
nutrient  nitrogen.  Ammonia  concentrations  them- 
selves are  difficult  to  interpret  because  of  interfer- 
ence in  the  analysis  by  dissolved  organic  nitrogen. 
Interpretation  of  ammonium  concentrations  is  best 
restricted  to  identifying  those  high  ambient  con- 
centrations where  nitrogen  shortage  cannot  restrict 
biomass.  Luxury  phosphorus  uptake  often  occurs 
without  any  algal  response  by  way  of  chlorophyll 
a  production.  Such  uptake  of  phosphorus  is  often 
spectacular  but  can  frequently  be  associated  with 
storage  by  algae  rather  than  indicate  a  shortage  of 
phosphorus  that  is  restricting  algal  biomass.  (Au- 
thor's abstract) 
W89-04539 


PHOSPHORUS  REDUCTION  REQUIRED  TO 
CONTROL  EUTROPHICATION  AT  LAKE  RO- 
TORUA,  NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-04540 


WATER  APPEARANCE  AND  RECREATIONAL 
USE  OF  10  LAKES  OF  THE  NORTH  ISLAND 
(NEW  ZEALAND), 

Ministry  of  Works  and  Development,  Hamilton 
(New  Zealand).  Water  Quality  Centre. 
W.  N.  Vant,  and  R.  J.  Davies-Colley. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  611-615,  January  1988. 
1  fig,  2  tab,  20  ref. 

Descriptors:  'Lakes,  'Recreation,  'Optical  proper- 
ties, 'Water  use,  *New  Zealand,  'Water  quality, 
'Water  quality  management,  Color,  Turbidity, 
Physical  properties,  Reflectance,  Limnology, 
Secchi  disks,  Swimming,  Fishing,  Camping,  Boat- 
ing, Hunting. 

Water-based  recreation  is  of  major  importance  in 
New  Zealand;  the  important  components  of  water 
appearance  in  this  regard  are  reflectivity,  color, 
turbidity,  and  contrast  attenuation.  Optical  proper- 
ties were  measured  in  10  well  visited  and  limnolo- 
gically  diverse  lakes  with  records  of  the  intensity 
of  recreational  use  of  these  lakes  to  determine 
whether  intensity  of  use  correlate  with  water  ap- 
pearance, and,  if  so,  in  what  way.  Information  was 
obtained  on  the  following  recreational  uses:  swim- 
ming, fishing,  relaxation  and  observation,  picnics 
and  camping,  sailing,  small  boats,  rowing,  power 
boating/water  skiing,  and  recreational  hunting. 
The  following  uses  were  considered  to  be  most 
likely  to  be  affected  by  water  appearance:  swim- 
ming, fishing,  passive  recreation,  sailing,  and 
power  boating.  It  was  found  that  swimming  was 
the  only  recreational  use  which  was  sensitive  to 
poor  water  appearance.  The  intensity  of  other  uses 
was  broadly  similar  in  lakes  of  both  good  and  poor 
appearance.  It  is  concluded  that  water  appearance 
may  affect  the  quality  of  the  recreational  experi- 
ence more  than  its  intensity.  (Doria-PTT) 
W89-04541 


COMPARISON  OF  NORTH  ISLAND  AND 
SOUTH  ISLAND  LAKES  IN  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology 

V.  M.  Stout. 
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Descriptors:  'Water  chemistry,  'Lakes,  'Geology, 
'Limnology,  'New  Zealand,  Physical  properties, 
Chemical  properties,  Biological  properties,  Geog- 
raphy, Rocks,  Stratification,  Thermal  stratification, 
Depletion,  Oxygen  depletion,  Light  penetration. 
Land  use,  Trophic  level,  Plankton,  Macrophytes, 
Benthos,  Fish. 
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WATER  CYCLE— Field  2 


The  lakes  of  the  North  and  South  Islands  of  New 
Zealand  were  compared.  The  two  islands  have 
pronounced  contrasts  in  their  geology  and  geo- 
morphology,  with  related  differences  in  the 
manner  in  which  the  lakes  were  formed  and  in  the 
characteristics  of  the  surrounding  catchment  areas. 
The  North  Island  is  hilly,  but  with  fewer  moun- 
tainous areas  than  in  the  South  Island,  which  is 
mostly  mountainous  except  for  the  Canterbury 
Plains.  The  winds,  which  are  dominantly  from  the 
west,  are  particularly  strong  in  the  mountain  val- 
leys of  the  South  Island.  Considerably  more  lakes 
have  been  formed  in  the  South  Island.  Differences 
discussed  in  detail  include  temperature  stratifica- 
tion (stronger  in  the  North),  severe  oxygen  deple- 
tion in  the  bottom  waters  (more  frequent  in  the 
North),  light  penetration  (similar  in  both  islands), 
water  chemistry  (related  to  rock  type  and  land 
usage),  phytoplankton  and  zooplankton  species  dif- 
ferences (especially  striking  for  zooplankton), 
aquatic  macrophyte  distribution  (similar  in  both 
islands),  and  the  distribution  of  native  and  intro- 
duced freshwater  fish.  (Doria-PTT) 
W89-04542 


EFFECTS  OF  WIND  ON  NITROGEN,  PHOS- 
PHORUS, AND  CHLOROPHYLL  IN  A  SHAL- 
LOW NEW  ZEALAND  LAKE, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04543 
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POSTULATED  WATER  AVAILABILITY  GRA- 
DIENT IN  A  COASTAL  LANDSCAPE:  AN  ECO- 
PHYSIOLOGICAL  ANALYSIS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 
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CROP  WATER  USE  AND  WATER  CONSERVA- 
TION BENEFITS  FROM  WINDBREAKS, 

Soil  Conservation  Service,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-03414 


EFFECTS  OF  SHELTER  ON  PLANT  WATER 
USE, 

Nebraska  Univ.-Lincoln.  Dept.  of  Forestry,  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-03415 


PLANTING  DATE,  ROW  SPACING,  AND  IRRI- 
GATION EFFECTS  ON  SOYBEAN  GROWN  ON 
CLAY  SOIL, 

Agricultural    Research    Service,    Stoneville,    MS. 

Soybean  Production  Research  Unit. 

For  primary  bibliographic  entry  see  Field  3F. 
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SEASONAL  AND  SOIL  FERTILITY  EFFECTS 
ON  THE  RESPONSE  OF  WATERLOGGED 
COTTON  TO  FOLIAR-APPLIED  NITROGEN 
FERTILIZER, 

New  South  Wales  Dept.  of  Agriculture,  Narrabri 
(Australia).  Agricultural  Research  Station. 
For  primary  bibliographic  entry  see  Field  3F. 
W89-03417 


SIMULATION   OF   CROP-IRRIGATION    SYS- 
TEMS, 

Bangladesh     Agricultural     Univ.,     Mymensingh. 

Dept.  of  Farm  Power  and  Machinery. 

For  primary  bibliographic  entry  see  Field  3F. 
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HUMMOCKING  BY  LOTIC  CHARA:  OBSER- 
VATIONS ON  ALTERATIONS  OF  HYPOR- 
HEIC  TEMPERATURE  PATTERNS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 


For  primary  bibliographic  entry  see  Field  2E. 
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EFFECTS  OF  WATER  ACIDIFICATION  ON 
THE  DECOMPOSITION  OF  JUNCUS  BULBO- 
SUS  L., 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 
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NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  1.  THE  DENITRIFICATION  PROCESS, 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 
F.  Minzoni,  C.  Bonetto,  and  H.  L.  Golterman. 
Hydrobiologia  HYDRB8,  Vol.  159,  No.  2,  p  189- 
202,  March  15,  1988.  9  tab,  24  ref. 

Descriptors:  *Soil-water-plant  relationships,  'Ni- 
trogen cycle,  *Sediments,  *Fertilizers,  *Rice, 
*Denitrification,  Shallow  water,  Temperature  ef- 
fects, Aquatic  productivity,  Quantitative  analysis, 
Isotope  studies,  Fertilization,  Water  pollution 
sources,  Nitrogen,  Nitrates,  Nitrites,  Organic 
matter,  Regression  analysis,  Environmental  protec- 
tion. 

High  temperatures  and  high  production  of  organic 
matter  cause  important  denitrification  losses  of  ni- 
trogen fertilizer  in  rice  fields.  Two  techniques 
were  used  to  quantify  these  losses-a  N-15  tech- 
nique, which  can  be  used  to  quantify  the  amount  of 
nitrogen  finally  incorporated,  and  an  acetylene- 
inhibition  technique,  which  is  a  direct  measure  of 
the  quantities  lost.  In  all  experiments  where  nitrate 
was  added  it  disappeared  rapidly;  usually  about  30- 
50%  of  the  nitrate  that  disappeared  was  recovered 
as  N20.  Since  the  N20  itself  decreased  at  the 
rather  constant  rate  of  20%  per  day,  a  correction 
can  be  made  for  this  N20  decrease.  Using  this 
correction,  mathematical  analysis  indicated  that  as 
much  as  80%  of  the  fertilizer  N  is  actually  lost. 
This  figure  is  in  full  agreement  with  the  N15 
experiments-if  the  N15  was  applied  early,  only 
about  7%  was  recovered  in  soil  and  plants,  while  if 
applied  later  (after  7  weeks),  about  20%  was  incor- 
porated. Denitrification  rate  could  be  fitted  on  a 
negative  exponential  regression  line.  The  rate  con- 
stant increased  during  the  summer;  it  is  suggested 
that  organic  matter  caused  this  increase.  During 
denitrification  considerable  quantities  of  nitrite 
appear;  these  later  disappear  again  by  processes 
still  unknown.  The  nature  of  the  available  organic 
matter  may  be  important  for  this  nitrite  produc- 
tion. These  results  suggest  that  the  efficiency  of  N 
application  may  be  considerably  increased  by  using 
low  doses  of  N  fertilizer,  applied  late  in  the  grow- 
ing season;  this  favors  environmental  protection  as 
well.  (See  W89-03562  thru  W89-03563)  (Author's 
abstract) 
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NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  II.  FRACTIONATION  AND  BIO-AVAIL- 
ABILITY OF  ORGANIC  NITROGEN  COM- 
POUNDS, 

Centro  de  Ecologia  Aplicada  del  Litoral,  Cor- 
rientes  (Argentina). 

C.  Bonetto,  F.  Minzoni,  and  H.  L.  Golterman. 
Hydrobiologia  HYDRB8,  Vol.  159,  No.  2,  p  203- 
210,  March  15,  1988.  1  fig,  6  tab,  11  ref. 

Descriptors:  *Soil-water-plant  relationships,  'Ni- 
trogen cycle,  'Sediments,  'Fertilizers,  'Rice,  'Ni- 
trogen compounds,  Soil  chemistry,  Chemical  anal- 
ysis, Nitrogen,  Ammonia,  Nitrates,  Organic 
matter,  Plant  growth,  Absorption,  Field  tests,  Cul- 
turing  techniques,  Denitrification,  Oxidation, 
Water  pollution  sources. 

As  the  organic-nitrogen  pool  in  soils  is  very  large 
compared  to  the  yearly  N  uptake  by  rice,  direct 
evidence  of  the  pool's  importance  is  difficult  to 
establish.  A  study  was  conducted  to  distinguish 
different  N  fractions  with  supposedly  different 
availability.  No  satisfactory  fractionation  scheme 
was  attained;  using  an  alkaline,  followed  by  an 
acid,  extraction,  the  residue  after  the  acid  extrac- 
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tion  still  contained  an  important  portion  of  the 
total  N.  The  three  fractions  (alkaline  and  acid 
extracts  and  the  residue)  were  analyzed  for  N  both 
in  pot  cultures  and  in  an  experimental  field  with 
various  N-application  schemes,  before  and  after 
rice  growth.  In  the  field  experiments,  the  alkaline- 
extractable  fraction  nearly  always  increased  during 
rice  growth,  except  in  the  last  growth  period.  The 
acid-extractable  fraction  decreased  in  all  tests, 
sometimes  a  little,  sometimes  considerably.  The 
residual  fraction  usually  showed  a  decrease  except 
in  a  dry  period  in  the  field,  when  there  was  a 
marked  increase.  In  the  pot  cultures,  the  alkaline- 
extractable  N  showed  a  small  increase  when  am- 
monia was  used,  but  decreased  when  nitrate  was 
used.  Although  about  80%  of  this  nitrate  is  denitri- 
fied, rice  growth  was  stimulated  by  its  application, 
probably  because  of  its  oxidative  action  on  organic 
matter.  The  same  effect  was  found  with  hydrogen 
peroxide;  this  compound  also  caused  the  alkaline- 
extractable  and  acid-extractable  fractions  to  de- 
crease in  N.  It  is  thought  that  nitrate  exerts  its 
favorable  role  on  growth-related  N  uptake  in  rice 
mainly  by  its  oxidative  capacity.  Ammonia  does 
the  same,  after  it  is  automatically  oxidized  to  ni- 
trate in  the  oxygenated  water  of  the  rice  field.  (See 
W89-03561  and  W89-03563)  (Author's  abstract) 
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NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  III.  THE  INFLUENCE  OF  N-APPLICA- 
TION ON  THE  YIELD  OF  RICE, 

Station   Biologique  de  la  Tour  du  Valat,   Aries 

(France). 

For   primary   bibliographic   entry  see   Field   5G. 
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GENERAL  MODEL  OF  FOREST  ECOSYSTEM 
PROCESSES  FOR  REGIONAL  APPLICA- 
TIONS: I.  HYDROLOGIC  BALANCE,  CANOPY 
GAS  EXCHANGE  AND  PRIMARY  PRODUC- 
TION PROCESSES, 

Montana  Univ.,  Missoula.  School  of  Forestry. 
S.  W.  Running,  and  J.  C.  Coughlan. 
Ecological  Modelling  ECMOOT,  Vol.  42,  No.  2,  p 
125-154,  August  1988.  9  fig,  4  tab,  44  ref. 

Descriptors:  'Mathematical  models,  'Ecosystems, 
'Forest  hydrology,  'Canopy,  'Respiration,  Plant 
physiology,  Evapotranspiration,  Primary  produc- 
tivity. 

An  ecosystem  process  model  is  described  that  cal- 
culates the  carbon,  water  and  nitrogen  cycles 
through  a  forest  ecosystem.  The  model,  FOREST- 
BGC,  (BioGeochemical  Cycles)  treats  canopy 
interception  and  evaporation,  transpiration,  photo- 
synthesis, growth  and  maintenance  respiration, 
carbon  allocation  above  and  below-ground,  litter- 
fall,  decomposition  and  nitrogen  mineralization. 
The  model  uses  leaf  area  index  (LAI)  to  quantify 
the  forest  structure  important  for  energy  and  mass 
exchange,  and  this  represents  a  key  simplification 
for  regional  scale  applications.  FOREST-BGC  re- 
quires daily  incoming  short-wave  radiation,  air 
temperature,  dew  point,  and  precipitation  as  driv- 
ing variables.  The  model  was  used  to  simulate  the 
annual  hydrologic  balance  and  net  primary  pro- 
duction of  a  hypothetical  forest  stand  in  7  contrast- 
ing environments  across  North  America  for  the 
year  1984.  Hydrologic  partitioning  ranged  from 
14/86/0%  for  evaporation,  transpiration  and  out- 
flow, respectively,  in  Fairbanks,  AK  (annual  pre- 
cipitation of  313  mm)  to  10/27/66%  in  Jackson- 
ville FL  (annual  ppt  of  1244  mm),  and  these  bal- 
ances changed  as  LAI  was  increased  from  3  to  9  in 
successive  simulations.  Net  primary  production 
(NPP)  ranged  from  0.0  t  C/ha/year  at  Tuscon  AZ, 
to  14.1  t  C  ha/year  at  Knoxville,  TN  and  corre- 
sponded reasonably  with  observed  values  at  each 
site.  The  sensitivity  of  ecosystem  processes  to 
varying  LAI  in  different  climates  was  substantial, 
and  underscores  the  utility  of  parameterizing  this 
model  at  regional  scales  in  the  future  with  forest 
LAI  measurements  derived  from  satellite  imagery. 
(Author's  abstract) 
W89-03826 


53 


Field  2— WATER  CYCLE 


■ 


Group  21 — Water  In  Plants 

CHANGES  IN  THE  SUBMERGED  MACRO- 
PHYTE  VEGETATION  OF  LAKE  ROTOITI, 
CENTRAL  NORTH  ISLAND,  NEW  ZEALAND, 

Ruakura  Soil  and  Plant  Research  Station,  Hamil- 
ton (New  Zealand). 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03866 


COMPARISON  OF  SALT  MARSH  HUMIC 
ACID  WITH  HUMIC-LIKE  SUBSTANCES 
FROM  THE  INDIGENOUS  PLANT  SPECIES 
SPARTINA  ALTERNIFLORA  (LOISEL), 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 
Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-03937 


DEVELOPMENT  OF  A  SIMPLIFIED  PLANT 
STOMATAL  RESISTANCE  MODEL  AND  ITS 
VALIDATION  FOR  POTENTIALLY  TRAN- 
SPIRING AND  WATER-STRESSED  WATER 
HYACINTHS, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
S.  B.  Idso. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
8,  p  1707-1713,  August  1988.  5  fig,  24  ref. 

Descriptors:  *Stomata,  'Transpiration,  *Water 
stress,  *Water  hyacinth,  *Model  studies,  Stomatal 
transpiration,  Stress,  Temperature,  Vapor  pressure, 
Leaves,  Air  pollution,  Remote  sensing. 

A  simple  model  of  upper-canopy  plant  stomatal 
resistance  (r  sub  uC)  was  developed  which  requires 
but  four  input  parameters:  canopy  aerodynamic 
resistance,  upper-canopy  foliage  temperature,  and 
air  vapor  pressure  deficit  and  temperature.  The 
model  was  tested  against  upper-canopy  sunlit  leaf 
stomatal  resistance  (r  sub  L)  measurements  of  both 
potentially  and  non-potentially  transpiring  water 
hyacinth  plants  over  the  upper-canopy-  intercepted 
net  radiation  range  of  300-450  W/sq  m  and  over  a 
10-fold  range  of  r  sub  L.  In  all  instances,  and 
indicative  of  the  model's  good  performance,  the 
ratio  of  r  sub  uC/r  sub  L  consistently  averaged 
about  1.25,  due  to  partial  self-shading  of  the  upper- 
canopy  foliage.  The  significance  of  this  finding  to 
air  pollution  studies  arises  from  the  facts  that  (1) 
contemporary  knowledge  of  a  plant  canopy's  leaf 
area  index  would  allow  the  transformation  of  r  sub 
uC  to  r  sub  C,  the  total  canopy  diffusive  resistance, 
and  (2)  the  proper  accounting  for  different  trace 
gas  diffusivities  would  allow  the  transformation  of 
r  sub  C  for  water  vapor  to  the  variety  of  r  sub  C 
values  required  to  infer  the  gaseous  deposition  of 
important  pollutant  gas  species  at  vegetated  sur- 
faces. (Author's  abstract) 
W89-03995 


FIELD    EVALUATION    OF   AN    ACID   RAIN- 
DROUGHT  STRESS  INTERACTION, 

Illinois  Univ.,  Urbana. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04010 


SIMPLE  DATED  WATER-PRODUCTION 
FUNCTION  FOR  USE  IN  IRRIGATED  AGRI- 
CULTURE, 

Indian   Agricultural   Research   Inst.,   New   Delhi. 

Water  Technology  Center. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-04206 


OPTIMUM  SORGHUM  PLANTING  DATES  IN 
WESTERN  SUDAN  BY  SIMULATED  WATER 
BUDGETS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W89-04207 


RAINFALL    IRREGULARITY    AND    SOWING 
STRATEGIES  IN  SOUTHERN  MOZAMBIQUE, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
J.  M.  Schouwenaars. 


Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  1,  p  49-64,  April  1988.  3  fig,  12  tab,  8  ref. 

Descriptors:  *Dry  farming,  "Rainfall,  'Seasonal 
variation,  'Mozambique,  'Planting  management, 
Simulation,  Hydrologic  budget,  SWETAM  Model, 
Sorghum,  Corn,  Farm  management,  Sowing  strate- 
gies, Risks,  Social  aspects,  Human  behavior,  Water 
deficit,  Yield. 

Yearly  rainfall  characteristics  of  the  sandy  uplands 
and  coastal  zone  of  Southern  Mozambique  were 
analyzed  with  the  aim  of  evaluating  sowing  strate- 
gies employed  for  rainfed  crops.  The  SWETAM 
(Soil  Water  Extraction  Thornthwaite  and  Mather) 
model  was  developed  to  simulate  yields  for  maize 
(Zea  mays)  and  sorghum  (Sorghum  vulgare)  for 
two  stations  in  southern  Mozambique  over  a 
period  of  about  30  yr.  For  every  year,  each  month 
with  sufficient  rainfall  was  considered  to  be  a 
sowing  period  and  for  the  subsequent  growing 
period  the  water-balance  terms  of  crop  and  soil 
were  calculated.  Yield  reduction  as  a  consequence 
of  water  deficiency  was  analyzed.  Results  of  the 
simulation  indicate  that,  for  rainfed  agriculture,  the 
environmental  conditions  are  very  risky.  For  each 
station,  yields  vary  greatly  from  year  to  year.  Plant 
density  and  depth  of  root  zone  seem  to  be  impor- 
tant characteristics  that  influence  water  deficit  and 
yield  reduction  under  the  prevailing  meteorologi- 
cal conditions.  From  the  subsistence  farmer's  point 
of  view,  it  seems  rational  to  sow  frequently  over  a 
long  period.  This  strategy  is  based  on  spreading 
risks  and  short-term  interests  rather  than  maximiz- 
ing production  over  a  longer  period.  This  may  be 
the  best  way  to  secure  a  minimum  of  food  each 
year,  but  it  leads  to  high  seed  losses.  (Rochester- 
PTT) 
W89-04208 


MODELLING  AND  SIMULATION  IN  HYDRO- 
LOGIC  SYSTEMS  RELATED  TO  AGRICUL- 
TURAL DEVELOPMENT:  STATE  OF  THE 
ART, 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 

ing,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  3F. 

W89-04266 
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TECHNIQUES     FOR     MEASURING     RESER- 
VOIR BANK  EROSION, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03343 


ASSESSMENT  OF  THE  ROLE  OF  BOTTOM- 
LAND HARDWOODS  IN  SEDIMENT  AND 
EROSION  CONTROL. 

Fish  and  Wildlife  Service,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   4D. 

W89-03351 


MAINSTEM  AND  OVERBANK  FLOW  SEDI- 
MENT MOVEMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
J.  W.  Andrew. 

IN:  Assessment  of  the  Role  of  Bottomland  Hard- 
woods in  Sediment  and  Erosion  Control.  Report 
No.  NERC-88/11,  February  1988.  p  9-27,  7  fig,  7 
tab. 

Descriptors:  *Streamflow,  'Overland  flow, 
•Forest  hydrology,  'Sediment  transport,  'Hard- 
wood, 'Sediment  control,  Erosion  control,  Hydro- 
logic  studies,  Sedimentation,  Vegetation,  Wet- 
lands. 

During  the  last  180  years,  agricultural  and  general 
developmental  changes  within  the  Yazoo  Basin 
have  increased  overall  sediment  loads  in  the  main- 
stem  and  tributaries.  In  general,  degradation  has 
occurred  within  the  eastern  hills,  and  consequent 
aggradation  within  the  delta  streams.  Previous 
studies  have  indicated  that,  for  complete  tributary 


diversions,  trap  efficiencies  of  95%  may  be  at- 
tained initially,  and  long  term  trap  efficiencies  of 
70%  are  realistic  for  the  bottomlands  of  the  delta. 
Diversion  of  overbank  flows  on  Ascalamore  Creek 
to  bottomland  hardwood  areas  functioning  as  sedi- 
ment detention  ponds  could  remove  a  maximum 
24%  of  the  total  sediment  load  from  the  stream. 
Reduction  of  the  existing  overbank  height  by  ap- 
proximately 1  foot  would  increase  this  percentage 
to  approximately  41%.  If  the  entire  creek  was 
diverted  through  this  area,  it  is  anticipated  that 
approximately  70%  of  the  total  sediment  load 
would  be  removed  during  a  50-year  period.  (See 
also  W89-03351)  (Lantz-PTT) 
W89-03352 


DESCRIPTION  OF  LANDSCAPE  SEDIMENT 
MODEL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
A.  Molinas. 

IN:  Assessment  of  the  Role  of  Bottomland  Hard- 
woods in  Sediment  and  Erosion  Control.  Report 
No.  NERC-88/11,  February  1988.  p  28-39,  2  fig,  2 
tab. 

Descriptors:  'Watersheds,  'Forest  hydrology, 
'Soil  loss,  'Sedimentation,  'Model  studies,  'Soil 
erosion,  Sediment  transport,  Cartography,  Simula- 
tion analysis,  Mathematical  models. 

A  watershed  sediment  routing  model  (HEC1WS) 
is  described  that  operates  on  landscape  information 
organized  in  the  MOSS  digital  Geographic  Infor- 
mation System  (GIS).  The  model  relates  the 
weight  of  sediment  eroded-deposited  per  unit  area 
to  landscape  features  (soil  type,  topography,  land 
use).  The  MOSS  cartographic  system  is  used  to 
develop  and  modify  the  areal  themes  that  consti- 
tute input  to  the  simulation  and  to  provide  spatial 
display  of  the  simulation  output.  The  simulation 
model  calculates  the  movement  of  water  and  sedi- 
ment through  complex  watersheds.  This  model  is 
designed  for  applications  for  which  the  sources  of 
data  are  limited.  The  water  routing  is  accom- 
plished through  the  U.S.  Army  Corps  of  Engi- 
neers' HEC-1  Flood  Routing  Computer  program 
as  a  subprogram.  Sediment  routing,  which  is  cou- 
pled with  the  water  routing,  utilizes  a  sediment 
transport  capacity-sediment  availability  concept. 
(See  also  W89-03351)  (Lantz-PTT) 
W89-03353 


APPLICATION  OF  LANDSCAPE  SEDIMENT 
MODEL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

A.  Molinas,  and  G.  T.  Auble. 
IN:  Assessment  of  the  Role  of  Bottomland  Hard- 
woods in  Sediment  and  Erosion  Control.  Report 
No.  NERC-88/11,  February  1988.  p  40-60,  17  fig, 
1  tab. 

Descriptors:  'Forest  hydrology,  'Model  studies, 
•Sedimentation,  'Yazoo  River,  *Computer 
models,  'Hardwood,  Mississippi,  Erosion  control, 
Sediment  control,  Sediment  transport,  Soil  erosion, 
Erosion. 

The  HEC1WS  computer  model  is  applied  to  a 
section  of  the  delta  or  bottomlands  of  the  Yazoo 
River  Basin  in  Mississippi.  The  objectives  of  the 
application  were  to  assess  the  practical  aspects  of 
using  the  model  and  the  general  reasonableness  of 
model  output  and  to  evaluate  the  function  of  bot- 
tomland hardwoods  in  controlling  sediment  flux 
from  the  landscape.  To  address  these  objectives,  14 
computer  runs  were  performed  representing  vari- 
ous proportions  and  spatial  configurations  of  bot- 
tomland hardwoods  in  the  landscape.  Results  indi- 
cate that  by  increasing  the  bottomland  hardwoods 
cover  type,  and  possibly  other  forested  cover  types 
can  reduce  sediment  loss,  by  limiting  sediment 
availability,  and  therefore  sediment  trapping.  (See 
also  W89-03351)  (Lantz-PTT) 
W89-03354 


DETERMINATION  OF  NATURAL  RADIONU- 
CLIDES IN  A  COASTAL  MARINE  SEDIMENT: 


54 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


AN  ANALYSTS*  INTERCOMPARISON  EXER- 
CISE, 

Ministry  of  Agriculture,  Fisheries  and  Food, 
Lowestoft  (England).  Directorate  of  Fisheries  Re- 
search. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-03397 


EXTENSION  OF  THE  GRID-BASED  HYDRO- 
LOGICAL  MODEL  CEQUEAU  TO  SUSPEND- 
ED SEDIMENT  MOVEMENT  THROUGH 
DRAINAGE  BASINS, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

D.  Couillard,  D.  Cluis,  and  G.  Morin. 

Water  Research  WATRAG,  Vol.  22,  No.  8,  p  991- 

999,  August   1988.   5  fig,  2  tab,  21   ref.  Natural 

Sciences     and     Engineering     Research     Council 

Grants  No.  9164  and  A371 1.  Ministere  de  l'Educa- 

tion  of  the  Province  of  Quebec  Grant  No.  FCAR 

2104. 

Descriptors:  'Erosion,  'Drainage  basins,  'Mathe- 
matical models,  'Suspended  sediments,  'Hydro- 
logic  models,  'Sediment  transport,  Fluvial  sedi- 
ments, Sedimentation,  Water  quality,  Adsorption, 
Path  of  pollutants,  Mathematical  studies,  Numeri- 
cal analysis,  Suspended  solids,  Bank  erosion. 

An  original  attempt  is  made  to  describe  an  inte- 
grated conceptual  approach  to  the  genesis  and 
transport  of  suspended  solids.  The  key  points  of 
this  approach  are  that:  (1)  the  hydrological  repre- 
sentation is  provided  by  a  numerical  model  (CE- 
QUEAU) which  is  also  used  to  define  the  spatial 
square  grid  for  the  transport  of  suspended  solids, 
and  (2)  the  model  makes  use  of  two  main  functions: 
(a)  a  production  function  which  considers  drainage 
basin  erosion  and  river  bank  erosion.  For  both  of 
these  it  evaluates  the  amount  of  material,  in  each 
granulometric  class,  that  is  available  for  transporta- 
tion; (b)  a  transport  function  which  takes  into 
account  the  sedimentation/resuspension  phenom- 
ena that  occur  within  the  river  during  hydrological 
events.  One  of  the  advantages  of  this  approach  is 
that  it  permits  the  isolation  of  a  particular  granulo- 
metric class  of  SS  that  might  be  ecologically  im- 
portant, such  as  the  adsorption  of  toxic  material  on 
fine  particles.  This  model,  which  is  part  of  a  con- 
ceptual water  quality  model  called  CEQUAL,  has 
been  tested  on  the  Ste-Anne  de  la  Perade  river, 
and  the  accuracy  of  the  results  is  discussed.  (Au- 
thor's abstract) 
W89-03436 


SUSPENDED  MATTER  AND  BOTTOM  DE- 
POSITS IN  THE  MARONI  ESTUARINE 
SYSTEM  (FRENCH  GUIANA), 

Institut  de  Geologie  du  Bassin  d'Aquitaine,  Ta- 

lence  (France). 

For  primary  bibliographic  entry  see  Field  2L. 

W89-03536 


PHOSPHORUS  BIOAVAILABILITY  OF  FLU- 
VIAL SEDIMENTS  DETERMINED  BY  ALGAL 
ASSAYS, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03572 


SUSPENDED-SEDIMENT,  BOTTOM-MATERI- 
AL, AND  ASSOCIATED-CHEMICAL  DATA 
FROM  THE  LOWER  MISSISSIPPI  RIVER, 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

C.  R.  Demas,  and  P.  B.  Curwick. 
Water  Resources  Basic  Records  Report  No.   14, 
1987.  U7p,6fig,  11  tab,  13  ref. 

Descriptors:  'Water  chemistry,  'Bottom  sedi- 
ments, 'Water  quality,  'Suspended  sediments, 
'Louisiana,  'Chemical  analysis,  'Mississippi  River, 
Monitoring,  Particle  size,  Organic  compounds, 
Sedimentation,  Channel  morphology,  Dredging. 

Suspended  sediment  was  collected  monthly  along 
the  lower  Mississippi   River,  at  eight  fixed  sites 


from  December  1982  to  February  1985.  Six  of 
these  sites  were  sampled  on  a  regular  basis  for 
total-recoverable  and  dissolved  minor  elements  in 
the  water  column.  All  of  the  monthly  suspended 
sediment  sites  were  sampled  periodically  for  minor 
elements  in  separate  particle  size  fractions  of  sus- 
pended sediment  and  bottom  material.  Several  of 
these  sites  also  were  sampled  for  trace  organic 
compounds  in  whole  water,  filtered  water,  and 
bottom  material.  Discharge  was  concurrently 
measured  with  water  quality  sampling.  Suspended 
sediment  also  was  sampled  intensively  during  six 
steady-flow  conditions  every  5  to  10  river  miles 
from  Tarbert  Landing,  Mississippi,  to  Venice,  Lou- 
isiana. Suspended  sediment  concentrations  were 
determined.  Suspended  sediment  was  never  col- 
lected at  any  site  when  saltwater  was  present  at  the 
site.  Specialized  sampling  equipment  used  to 
dewater  suspended  sediment  in  the  field  and  labo- 
ratory methods  and  techniques  used  during  this 
project  are  described.  The  resultant  discharge  and 
water  quality  data  are  reported  in  tabular  form. 
(Author's  abstract) 
W89-03755 


SUSPENDED-SEDIMENT  CHARACTERISTICS 
OF  THE  YANTIC  RIVER  AT  YANTIC,  CON- 
NECTICUT, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 
K.  P.  Kulp. 

Connecticut  Water  Resources  Bulletin  No.  39, 
11983.  34p,  10  fig,  8  tab,  15  ref. 

Descriptors:  'Suspended  sediments,  'Yantic  River, 
'Streamflow,  Connecticut,  Sediment  transport, 
Storms. 

Daily  suspended  sediment  and  streamflow  data 
were  collected  at  the  Yantic  River  at  Yantic,  Con- 
necticut, from  October  1975  through  September 
1980,  as  part  of  a  program  to  determine  the  sus- 
pended sediment  characteristics  of  Connecticut 
streams.  The  data  represent  a  rural,  wooded,  and 
agricultural  drainage  basin  of  90  sq  mi  in  the 
highlands  of  southeastern  Connecticut.  Daily  mean 
suspended  sediment  concentrations  ranged  from  0 
to  168  mg/L,  with  a  mean  for  the  period  of  5  mg/ 
L.  Daily  suspended  sediment  discharges  ranged 
from  0  to  2,060  tons;  loads  were  <  0.70  tons/day 
for  50%  of  the  time,  and  were  in  excess  of  7  tons/ 
day  for  less  than  10%  of  the  time.  A  total  of  about 
19,600  tons  of  suspended  sediment  were  transport- 
ed during  storms;  four  storms  were  responsible  for 
48%  of  the  suspended  sediment  exported.  The 
average  annual  suspended  sediment  yield  from  the 
drainage  basin  was  estimated  to  be  50  to  60  tons/sq 
mi.  (Author's  abstract) 
W89-03771 


GEOLOGY,  WATER  MOVEMENT,  AND  SEDI- 
MENT CHARACTERISTICS  OF  THE  SUGAR, 
ROMAINE,  AND  ROCK  CREEK  BASINS,  JEF- 
FERSON COUNTY,  MISSOURI, 

Geological  Survey,  Rolla,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03779 


EROSION  OF  COHESIONLESS  SEDIMENT 
BY  GROUNDWATER  SEEPAGE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

A.  D.  Howard,  and  C.  F.  McLane. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1659-1674,  October  1988.  12  fig,  4  tab,  39 
ref. 

Descriptors:  'Sediment  erosion,  'Groundwater 
movement,  'Seepage,  'Soil  erosion,  'Spring  sap- 
ping, 'Cohesionless  soils,  Fluvial  zone,  Sapping 
zone,  Mathematical  models. 

Surface  grains  of  noncohesive  sediment  eroded  by 
emerging  groundwater  are  acted  upon  by  3  forces, 
the  tractive  force  of  the  cumulative  surface  flow 
contributed  by  upslope  seepage,  the  local  seepage 
force,  and  gravity.  The  balance  of  the  force  mo- 
ments determines  the  mode  and  rate  of  transport. 
Seepage  forces  are  strong  in  a  narrow  'sapping 
zone'  at  the  upstream  end  of  the  emerging  flow, 


where  erosion  occurs  by  mass  movement  and  the 
surface  gradient  is  determined  by  the  balance  of 
the  seepage  and  gravity  moments.  Most  of  the 
erosion  occurs  in  this  zone,  and  the  resultant  back- 
cutting  triggers  intermittent  failure  of  overlying 
slopes  in  an  'undermining  zone'  maintained  at  the 
angle  of  repose  of  the  dry  or  damp  sediment.  In  the 
'fluvial  zone'  downstream  from  the  sapping  zone 
the  seepage  force  is  small  compared  to  the  tractive 
force,  and  the  transport  occurs  by  normal  fluvial 
traction.  The  overall  rate  of  sapping  erosion  in 
noncohesive  sediments  is  determined  by  the  capac- 
ity of  fluvial  transport  to  remove  sediment  eroded 
in  the  sapping  zone.  Prediction  of  sapping  rates  is 
complicated  by  the  interaction  between  the  geome- 
try of  the  fluvial  and  sapping  zones  and  the  quanti- 
ty and  spatial  distribution  of  seepage.  A  simulation 
model  incorporating  a  groundwater  flow  model 
and  sediment  transport  relationships  closely  repli- 
cates the  observed  evolution  of  sapping  erosion  in 
a  2-dimensional  tank  filled  with  noncohesive  sand 
subjected  to  lateral  groundwater  flow.  (Author's 
abstract) 
W89-03805 


ROLES  OF  RAINFALL  AND  RUNOFF  IN  THE 
SEDIMENT  TRANSPORT  CAPACITY  OF  IN- 
TERRILL  FLOW, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
B.  T.  Guy,  W.  T.  Dickinson,  and  R.  P.  Rudra. 
American    Society    of    Agricultural    Engineers, 
Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1378- 
1386,  September-October  1987.  8  fig,  3  tab,  31  ref. 

Descriptors:  'Soil  erosion,  'Sediment  transport, 
'Erosion,  'Rainfall,  'Surface  runoff,  Rainfall  in- 
tensity, Stream  gradient,  Overland  flow,  Interill 
flow,  Mathematical  models. 

A  laboratory  study  was  conducted  to  examine  the 
transport  capacity  of  interrill  flow.  Experiments 
were  performed  in  flows  with  and  without  rainfall 
to  isolate  the  contributions  to  transport  capacity 
from  surface  and  raindrop  impact.  Theory  and 
measurement  indicated  that  the  runoff  contribution 
was  determined  by  discharge  and  bedslope.  The 
transport  capacity  was  greatly  enhanced  by  rain- 
drop impact,  and  the  enhancement  depended  on 
rainfall  intensity  and  bedslope.  Rainfall  momentum 
and  kinetic  energy  fluxes  were  also  significant  in 
explaining  the  transport  enhancement.  Interrill 
transport  capacity  equations  based  on  the  separate 
runoff  and  raindrop  impact  contributions  were  de- 
veloped. Simpler  equations,  with  the  2  contribu- 
tions lumped,  were  also  investigated.  Rainfall-dis- 
turbed flows  were  better  able  to  transport  the 
larger  particles  of  the  sediment  mixture.  However, 
observations  of  restricted  flow  competence  sug- 
gested that  the  transport  capacity  if  interill  flow  is 
dependent  on  soil,  as  well  as  on  hydraulic  and 
rainfall  properties.  (Author's  abstract) 
W89-03831 


REVISED  SLOPE  STEEPNESS  FACTOR  FOR 
THE  UNIVERSAL  SOIL  LOSS  EQUATION, 

Agricultural  Research  Service,  Pullman,  WA. 
D.  K.  McCool,  L.  C.  Brown,  G.  R.  Foster,  C.  K. 
Mutchler,  and  L.  D.  Meyer. 

American  Society  of  Agricultural  Engineers, 
Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1387- 
1396,  September-October  1987.  5  fig,  5  tab,  52  ref. 

Descriptors:  'Slope  degradation,  'Soil  erosion, 
'Soil  stability,  'Erosion,  'Mathematical  models, 
•Rainfall,  'Universal  soil  loss  equation,  Rill  ero- 
sion, Interrill  erosion. 

A  reanalysis  of  historical  and  recent  data  from 
both  natural  and  simulated  rainfall  soil  erosion 
plots  has  resulted  in  new  slope  steepness  relation- 
ships for  the  Universal  Soil  Loss  Equation.  For 
long  slopes  on  which  both  interrill  and  rill  erosion 
occur,  the  relationships  consist  of  2  linear  segments 
with  a  breakpoint  at  9%  slope.  These  relationships 
predict  less  erosion  than  current  relationships  on 
slopes  steeper  than  9%  and  slopes  flatter  than 
about  1%.  A  separate  equation  is  proposed  for  the 
slope  effect  on  short  slopes  where  only  interrill 
erosion  is  present.  For  conditions  where  surface 
flow  over  thaw-weakened  soil  dominates  the  ero- 
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sion  process,  2  relationships  with  a  breakpoint  at 
9%  slope  are  presented.  (Author's  abstract) 
W89-03832 


SIZE  DISTRIBUTION  OF  SEDIMENT  AS  AF- 
FECTED BY  SURFACE  RESIDUE  AND  SLOPE 
LENGTH, 

Agricultural  Research  Service,  Lincoln,  NE. 
J.  E.  Gilley,  S.  C.  Finkner,  and  G.  E.  Varvel. 
American    Society    of    Agricultural    Engineers, 
Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1419- 
1429,  September-October  1987.  5  fig,  2  tab,  19  ref. 

Descriptors:  *Erosion,  'Runoff,  *Sediment  ero- 
sion, 'Sediment  distribution,  'Soil  erosion,  •Rain- 
fall, Sediment  grading,  Slope  length,  Surface  resi- 
due. 

Runoff  samples  for  determination  of  size  distribu- 
tion of  sediment  were  collected  under  simulated 
rainfall  conditions  at  selected  downslope  distances 
on  plots  covered  with  sorghum  and  soybean  resi- 
due at  rates  ranging  from  0.00  to  6.73  t/ha.  The 
effects  of  surface  residue  and  slope  length  on  size 
distribution  of  sediment  were  evaluated.  Substan- 
tial movement  of  sediment  in  the  form  of  aggre- 
gates was  found  for  each  of  the  residue  treatments. 
Significant  differences  in  size  distribution  of  sedi- 
ment occurred  between  residue  treatments.  For  a 
given  residue  rate,  differences  in  sediment  size 
distribution  were  found  between  sorghum  and  soy- 
bean residue.  Size  distribution  of  sediment  was  also 
determined  to  be  significantly  different  at  selected 
downslope  distances.  (Author's  abstract) 
W89-03835 


PHYSICAL  AND  CHEMICAL  STUDIES  ON 
THE  SEDIMENTS  OF  THE  ST-POINT  LAKE 
(JURA  MOUNTAINS):  CARTOGRAPHY 
(ETUDE  PHYSICO-CHIMIQUE  DES  SEDI- 
MENTS DU  LAC  DE  ST-POINT  (MASSIF  DU 
JURA):  CARTOGRAPHIE  THEMATIQUE), 
Universite  de  Franche-Comte,  Besancon  (France). 
Lab.  d'Hydrobiologie  -  Hydroecologie. 
J.  Verneaux,  A.  Guyard,  D.  Joly,  and  A.  Vidonne. 
Annales  de  Limnologie  ANLIB3,  Vol.  24,  No.  1,  p 
15-29,  1988.  11  fig,  5  tab,  36  ref.  English  summary. 

Descriptors:  'Sediment  distribution,  'Sedimento- 
logy,  'Lake  sediments,  'Mapping,  Geologic  map- 
ping, Core  logging,  Physical  analysis,  Chemical 
analysis,  Distribution  patterns,  France. 

Physical  and  chemical  analyses  (pH,  Eh,  electrical 
conductivity,  temperature,  and  dissolved  oxygen) 
were  made  on  90  samples  of  the  180  sediment 
cores,  taken  at  30  sites  of  the  lake  bottom  area,  at 
several  depths.  The  horizontal  and  vertical 
changes  of  the  major  parameters  were  analyzed. 
Six  statistical  maps  show  their  spatial  distributions 
and  the  outlines  of  the  sedimentation  processes. 
Thematic  cartographs  confirm  (1)  the  effect  of 
vegetation  layers  on  carbonate  precipitation  and 
(2)  the  dual  effect  of  the  Doubs  River  which  is 
beneficial  because  of  its  oxygenation  of  the  lake 
water  but  detrimental  because  it  brings  an  influx  of 
nitrogen  and  phosphorus  compounds  which  cause 
algal  growths.  (Vernooy-PTT) 
W89-03843 


POST-1847  CHANGES  IN  THE  AVON-HEATH- 
COTE  ESTUARY,  CHRISTCHURCH:  A  STUDY 
OF  THE  EFFECT  OF  URBAN  DEVELOPMENT 
AROUND  A  TIDAL  ESTUARY, 

Christchurch  City  Engineer's  Dept.  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  4C. 
W89-03860 


FURKERT-HEATH*      RELATIONSHIP      FOR 
TIDAL  INLET  STABILrTY  REVIEWED, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-03861 


POVERTY  BAY,  NEW  ZEALAND:  A  CASE  OF 
COASTAL  ACCRETION  1886-1975, 


Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-03862 


EROSION  AND  DEPOSITION  IN  A  FIELD/ 
FOREST  SYSTEM  ESTIMATED  USING 
CESIUM-137  ACTIVITY, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  Lowrance,  S.  Mclntyre,  and  C.  Lance. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  43,  No.  2,  p  195-199,  March-April  1988.  5  fig, 
3  tab,  19  ref. 

Descriptors:  'Soil  erosion,  'Cropland,  'Tracers, 
'Deposition,  'Sedimentation,  'Forest  watersheds, 
Estimation,  Cesium  radioisotopes,  Sediment  ero- 
sion, Wetlands. 

Soil  erosion  and  deposition  were  estimated  using 
Cs-137  activity  within  a  7.25-ha  field/forest  system 
in  the  southeastern  coastal  plain.  Soil  eroded  from 
the  field  was  deposited  both  in  the  riparian 
(streamside)  forest  ecosystem  and  in  downslope 
areas  of  the  field.  Total  activity,  depth  to  peak 
activity,  and  depth  to  zero  activity  increased 
downslope  from  field  to  stream.  Erosion  and  depo- 
sition rates,  estimated  by  changes  in  activity  per 
unit  area  from  a  reference  undisturbed  forest  site, 
showed  that  about  twice  as  much  total  deposition 
had  taken  place  as  total  erosion.  Excess  deposition 
was  attributed  to  deposition  from  the  upstream 
portions  of  the  watershed.  Erosion  and  deposition 
rates  estimated  with  this  method  were  about  63 
and  256  Mg/ha/yr,  respectively.  Erosion  and  dep- 
osition rates  estimated  by  two  different  calculation 
techniques  were  nearly  identical.  These  rates  were 
considerably  higher  than  rates  estimated  in  an  ear- 
lier study.  The  rates  may  be  overestimated  because 
the  differential  rates  of  Cs-137  movement  on  clay 
particles  were  not  considered.  The  riparian  ecosys- 
tem acted  as  a  very  efficient  sediment  trap.  (Au- 
thor's abstract) 
W89-03894 


CARBON  MOVEMENT  IN  RUNOFF  AND 
EROSION  UNDER  SIMULATED  RAINFALL 
CONDITIONS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-03903 


CLAY-MINERAL  CONTRIBUTION  TO  THE 
WEATHERING  MECHANISMS  IN  TWO  CON- 
TRASTING WATERSHEDS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03917 


SIZE  AND  SURFACE  TEXTURE  OF  SEDI- 
MENT IN  AN  URBAN  CATCHMENT, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
A.  H.  Roberts,  J.  B.  Ellis,  and  W.  B.  Whalley. 
Science  of  the  Total  Environment  STENDL,  Vol. 
72,  p  11-27,  June  15,   1988.  2  fig,  2  tab,  44  ref. 

Descriptors:  'Path  of  pollutants,  'Urban  runoff, 
'Particle  size,  'Sediments,  'Storm  water,  'Storm 
runoff,  Land  use,  Electron  microscopy,  Quartz, 
Silica,  Sewer  systems,  Storm  drains,  Sediment 
load,  Sampling,  Classification,  Construction  mate- 
rials, Catchment  areas,  Urban  areas. 

The  size  and  surface  texture  of  sediment  collected 
in  stormwater  runoff  from  an  urban  catchment  of 
420  hectares  in  NW  London  were  examined.  The 
area  comprised  mixed  urban  land  uses  drained  by  a 
separate  sewer  system.  Seven  land-use  classes  were 
recognized  as  sediment  sources.  Sediment  was  ex- 
amined using  an  electronic  particle  counter  and 
scanning  electron  microscopy.  A  Fuzzy  Classifica- 
tion Technique  was  used  to  analyze  the  micro- 
graphs. Sediment  composition  varied,  but  that 
reaching  the  sewer  system  was  predominantly 
quartz  particles,  less  than  100  micrometers,  and  of 
abraded  appearance.  Early  stages  of  silica  precipi- 
tation on  particles  were  noted.  (Author's  abstract) 


W89-03940 


SEDIMENT  AND  ELEMENTAL  ASSIMILA- 
TION RATES  IN  THE  KRISHNA  RIVER 
BASIN,  INDIA, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geo- 
logical Science. 

R.  Ramesh,  V.  Subramanian,  and  K.  C.  Pillai. 
Science  of  the  Total  Environment  STENDL,  Vol. 
72,  p  221-226,  June  15,  1988.  2  fig,  3  tab,  12  ref. 

Descriptors:  'Estuaries,  'Deposition,  'Sediments, 
'India,  'Sedimentation  rates,  'Lead,  'Accumula- 
tion, 'Rivers,  Erosion  rates,  Flocculation,  Krishna 
River  Silicon,  Aluminum,  Magnesium,  Calcium, 
Sodium,  Potassium,  Phosphorus,  Clays,  Chemical 
analysis,  Aquatic  environment. 

Rates  of  sedimentation  in  sediment  cores  collected 
from  the  Krishna  River  basin  in  India  were  deter- 
mined by  the  excess  Pb-210  technique.  An  average 
rate  of  5.5  mm  per  year,  obtained  for  the  entire 
basin,  is  higher  than  the  computed  erosion  rate, 
0.17  mm  per  year,  suggesting  local  sources  such  as 
bank  erosion,  etc.,  for  the  sediments.  The  high 
rates  prevalent  in  the  estuarine  zone  reflect  rapid 
sedimentation  due  to  flocculation.  The  deposition 
rates  of  major  and  minor  elements  in  the  Krishna 
River  basin  during  the  last  10-50  years  are  consid- 
erably higher  than  those  of  the  estuarine  of  Bay  or 
Bengal  sediments.  (Author's  abstract) 
W89-03948 


SEDIMENT  DEPOSITION  BEHIND  SHEEP 
CREEK  BARRIER  DAM,  SOUTHERN  UTAH, 

Bureau  of  Land  Management,  Denver,  CO. 

B.  P.  Van  Haveren,  W.  L.  Jackson,  and  G.  C. 

Lusby. 

Journal  of  Hydrology  JHYDA7,  Vol.  26,  No.  2  p 

185-196,  1987.  6  fig,  2  tab,  14  ref. 

Descriptors:  'Dam  effects,  'Reservoir  silting, 
'Silting,  'Sediments,  'Deposition,  'Utah,  Streams, 
Runoff,  Sedimentations,  Sediment  load,  Geological 
surveys,  Slopes,  Reservoirs,  Channels,  Channel  ac- 
cretion, Aggradation,  Soil  erosion. 

Reservoir  and  channel  cross-sections  were  sur- 
veyed periodically  over  a  25-year  period  to  deter- 
mine sediment  deposition  and  channel  aggradation 
behind  the  Sheep  Creek  Barrier  Dam  in  southern 
Utah.  The  reservoir  below  the  spillway  elevation 
was  almost  completely  filled  with  sediment  in 
1961,  one  year  following  dam  completion.  Subse- 
quent surveys  indicated  continuing  deposition 
above  the  spillway  elevation.  Annual  deposition 
for  the  period  1960-1984  averaged  18.2  x  1000 
cubic  meters  per  year,  while  deposition  for  the 
most  recent  measurement  peiod,  1969-1984,  aver- 
aged 12.8  x  1000  cubic  meters  per  year.  Channel 
deposition  by  April,  1984,  extended  1424  meters 
upstream  from  the  dam  to  an  elevation  of  18 
meters  above  the  spillway  crest.  An  active  channel 
has  formed  in  the  sediment  deposit.  Bankfull  ca- 
pacity of  this  channel  is  low  compared  to  common- 
ly experienced  flows,  but  should  increase  as  depo- 
sition proceeds.  The  ratio  of  the  deposition  channel 
slope  to  the  original  channel  slope  is  presently  0.83. 
(Author's  abstract) 
W89-03968 


HYDROCHEMICAL  STUDY  OF  URBAN 
LANDSLIDES  CAUSED  BY  HEAVY  RAIN: 
SCARBOROUGH  BLUFFS,  ONTARIO, 

CANADA 

Scarborough  Coll.,  Westhill  (Ontario).  Dept.  of 

Geology. 

N.  Eyles,  and  K.  W.  F.  Howard. 

Canadian   Geotechnical   Journal   CGJOAH,   Vol. 

25,  No.  3,  p  455-466,  August  1988.  6  fig,  4  tab,  36 

ref. 

Descriptors:  'Urban  areas,  'Canada,  'Landslides, 
'Hydrology,  'Excess  rainfall,  'Geology,  Slope 
degradation,  Surface  water,  Interstitial  water,  Cli- 
matic data,  Erosion,  Stratigraphy,  Sediments,  Dis- 
charge measurement,  Runoff,  Clays,  Slopes,  Ontar- 
io, Recharge,  Infiltration,  Soil  types,  Interception, 
Drainage,  Erosion  control. 
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Scarborough  Bluffs  is  a  15  km  long  stretch  of  the 
Lake  Ontario  shoreline  east  of  downtown  Toronto. 
This  heavily  urbanized  area  currently  represents 
Canada's  most  serious  erosion  problem.  The  worst 
affected  zone  is  1.5  km  long  and  lies  along  South 
Marine  Drive  where  50  m  high  bluffs  are  failing  by 
shallow  retrogressive  failures  of  jointed  glacial 
clays  over  underlying  deltaic  sands  and  clays.  The 
erosion  rate  is  about  four  times  that  for  the  coast- 
line as  a  whole.  Heavy  rains  in  the  Toronto  area  in 
August  and  September  1986  produced  a  spate  of 
slope  failures  and  mud  flows.  Particularly  heavy 
storms  on  September  10  and  29  triggered  extensive 
retrogressive  slope  failures  at  South  Marine  Drive. 
Hydrochemical  investigations  of  discharged  waters 
suggest  that  slope  failure  was  caused  by  surface 
runoff  on  the  bluff  top  recharging  lower  slope 
areas  by  infiltration  through  joints  in  the  upper 
clay  capping.  Discharge  of  water  from  the  lower 
slope  is  impeded  by  less  permeable  barriers  in  the 
deltaic  stratigraphy  at  the  site  and  by  a  cover  of 
clayey  slope  debris.  Data  suggest  that  provision  for 
adequate  drainage  of  the  bluff  top,  by  interceptor 
drains,  is  a  prerequisite  for  controlling  slope  behav- 
ior in  the  area.  (Author's  abstract) 
W89-03970 


HYDROLOGY  AND  LONG-TERM  GEOMOR- 
PHIC  SIGNIFICANCE  OF  A  FLASH  FLOOD  IN 
THE  CAIRNGORM  MOUNTAINS,  SCOTLAND, 

College  of  St.   Paul   and   St.   Mary,   Cheltenham 
(England).  Dept.  of  Geography  and  Geology. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-03975 


MODELING  SUSPENDED  SEDIMENT  TRANS- 
PORT IN  NONEQUILIBRIUM  SITUATIONS, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Me- 
chanical and  Aerospace  Engineering. 
I.  Celik,  and  W.  Rodi. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  10,  p  1157-1191,  October 
1988.  13  fig,  1  tab,  32  ref,  2  append. 

Descriptors:  *Model  studies,  *Sediment  transport, 
♦Suspended  sediments,  'Hydraulics,  Mathematical 
models,  Sediments,  Flow,  Channel  flow,  Engineer- 
ing, Hydraulic  engineering.  Turbulent  flow,  Hy- 
drodynamics, Eddy  diffusion,  Sedimentation,  Fric- 
tion, Boundary  conditions,  Entrainment. 

A  mathematical  model  is  presented  for  calculating 
suspended  sediment  transport  in  unidirectional 
channel  flow  under  general,  nonequilibrium  condi- 
tions. The  model  consists  of  a  flexible  hydrody- 
namic  component  for  calculating  the  flow  field  and 
the  turbulence  characteristics  and  a  scalar  trans- 
port model.  The  kappa-epsilon  turbulence  model 
provides  the  distribution  of  velocity  and  eddy  dif- 
fusivity  as  well  as  the  friction  velocity.  The  settling 
process  is  simulated  with  an  empirical  settling  ve- 
locity appearing  in  the  particle  concentration  equa- 
tion. As  a  boundary  condition  for  this  equation,  the 
net  flux  of  sediment  to  and  from  the  bed  is  pre- 
scribed with  a  new  model  which  covers  both  fixed- 
bed  and  erodable-bed  situations.  The  net  flux  is 
expressed  as  the  difference  between  deposition  to 
and  entrainment  from  the  bed  and,  while  the  depo- 
sition rate  is  known  from  the  local  concentration 
and  settling  velocity,  the  entrainment  is  assumed  to 
occur  at  the  same  rate  as  it  does  under  equilibrium 
conditions,  provided  sufficient  sediment  material  is 
available.  With  the  aid  of  a  finite  volume  proce- 
dure, the  combined  hydrodynamic  sediment  trans- 
port model  was  applied  to  a  variety  of  flume 
experiments  involving  zero  net  flux,  net-deposition, 
and  net-entrainment  situations.  The  predicted  de- 
velopment of  the  vertical  concentration  profiles 
was  compared  with  the  measurements  and  general- 
ly good  agreement  was  obtained.  (Author's  ab- 
stract) 
W89-03976 


TWO-DIMENSIONAL    LAGRANGIAN    SIMU- 
LATION OF  SUSPENDED  SEDIMENT, 

Geological  Survey,  Tampa,  FL. 

D.  H.  Schoellhamer. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  114,  No.  10,  p  1192-  1209,  October 

1988.  10  fig,  2  tab,  19  ref,  2  append. 


Descriptors:  'Simulation,  'Suspended  sediments, 
'Model  studies,  'Sediment  transport,  'Hydraulics, 
Sediments,  Boundary  conditions,  Flow,  Engineer- 
ing, Hydraulic  engineering,  Optimization,  Streams, 
Stability  analysis,  Sensitivity  analysis,  Mathemati- 
cal models,  Convection,  Mixing,  Erosion. 

A  two-dimensional  laterally  averaged  model  for 
suspended  sediment  transport  in  steady  gradually 
varied  flow  is  based  on  the  Lagrangian  reference 
frame.  The  layered  Lagrangian  transport  model 
(LLTM)  for  suspended  sediment  performs  laterally 
averaged  Lagrangian  calculations  with  steady  or 
unsteady  upstream  boundary  concentration.  The 
elevations  of  nearly  horizontal  streamlines  and  the 
simulation  time  step  are  selected  to  optimize  model 
stability  and  efficiency.  The  computational  ele- 
ments are  parcels  of  water  that  are  moved  along 
the  streamlines  in  the  Lagrangian  sense  and  are 
mixed  with  neighboring  parcels.  The  bottom 
boundary  condition  can  be  either  a  near-bed  con- 
centration or  a  sediment  pick-up  rate.  Three  appli- 
cations show  that  the  LLTM  can  accurately  simu- 
late theoretical  and  empirical  nonequilibrium  sus- 
pended sediment  distributions  and  slug  injections 
of  suspended  sediment  in  a  laboratory  flume.  (Au- 
thor's abstract) 
W89-03977 


DESIGN  METHOD  FOR  LOCAL  SCOUR  AT 
BRIDGE  PIERS, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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CRITICAL  SCOUR:  NEW  BED  PROTECTION 
DESIGN  METHOD, 

Delft  Geotechnics  (Netherlands). 

For  primary  bibliographic  entry  see  Field  8B. 
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CRITICAL  SHEAR  STRESS  OF  COHESIVE 
BOTTOM  SEDIMENTS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

K.  Otsubo,  and  K.  Muraoka. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  114,  No.  10,  p  1241-  1256,  October 

1988.  11  fig,  2  tab,  13  ref,  2  append. 

Descriptors:  'Scour,  'Channel  erosion,  'Shear 
stress,  'Bottom  sediments,  'Sediment  transport, 
'Rheology,  'Hydraulics,  Sedimentation,  Stress, 
Sediments,  Mud,  Flow,  Flow  characteristics,  Engi- 
neering, Hydraulic  engineering,  Viscosity,  Physi- 
cal properties. 

The  main  purpose  of  this  study  is  to  obtain  a 
simple  critical  shear  stress  function  for  cohesive 
soft  bottom  sediments.  A  series  of  experiments 
concerning  threshold  levels  of  mud  transport  and 
two  series  of  tests  of  their  rheological  and  setting 
properties  were  conducted  to  find  some  correla- 
tion among  these  indices.  Two  threshold  levels 
were  defined  for  mud  transport  and  muds  were 
divided  into  two  groups  by  their  characteristics 
(settling  type,  flow  curve,  resuspension  behavior, 
etc.).  In  discussing  the  factors  determining  the 
characteristics  of  the  two  groups,  it  was  found  that 
natural  muds  usually  belong  to  the  first  group,  in 
which  the  two  critical  shear  stresses  are  given  as  a 
function  of  yield  value  tau  sub  gamma  1  (defined  in 
paper)  independent  of  material,  following  a  new 
definition  of  threshold  for  sediment  detachment 
from  the  bed.  Finally,  the  correlation  between  this 
yield  value  and  the  final  settling  volume  ratio  is 
also  discussed.  (Author's  abstract) 
W89-03980 


SEDIMENT  SOURCES  IN  THE  LAKE  TAHOE 
BASIN,  CALIFORNIA-NEVADA:  PRELIMI- 
NARY RESULTS  OF  A  FOUR  YEAR  STUDY, 
AUGUST  1983  -  SEPTEMBER  1987, 
Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

B.  R.  Hill,  J.  R.  Hill,  and  K  M.  Nolan. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 


Open-File  Report 
10  ref. 


-333,  1988.  38p,  7  fig,  30  tab, 


Descriptors:  'California,  'Sediment  yield,  'Soil 
erosion,  'Hillslope  erosion,  'Lake  Tahoe  Basin, 
'Sediment  load,  Erosion,  Nevada,  Sediment  dis- 
charge, Stream  banks,  Streambeds,  Stream  chan- 
nel, Mapping,  Suspended  sediments. 

Data  were  collected  during  a  4-yr  study  of  sedi- 
ment sources  in  four  drainage  basins  tributary  to 
Lake  Tahoe,  California-Nevada.  The  study  areas 
include  the  Blackwood,  General,  Edgewood,  and 
Logan  House  Creek  basins.  Data  include  changes 
in  bank  and  bed  positions  at  channel  cross  sections; 
results  of  stream-channel  mapping;  analyses  of 
bank  and  bed  material  samples;  tabulations  of  bed 
material  point  counts;  measured  rates  of  hillslope 
erosion;  dimensions  of  gullies;  suspended-sediment 
data  collected  during  synoptic  snowmelt  sampling; 
and  physiographic  data  for  the  four  study  basins. 
(USGS) 
W89-04030 


HYDRAULIC  AND  CHANNEL  CHARACTER- 
ISTICS OF  SELECTED  STREAMS  IN  THE 
KANTISHNA  HILLS  AREA,  DENALI  NATION- 
AL PARK  AND  PRESERVE,  ALASKA,  1982-84, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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HYDROLOGIC  AND  SUSPENDED-SEDIMENT 
DATA  FOR  REELFOOT  LAKE,  OBION  AND 
LAKE  COUNTIES,  NORTHWESTERN  TEN- 
NESSEE, MAY  1985-SEPTEMBER  1986, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W 89-04039 


PILOT     STUDY      FOR      COLLECTION     OF 
BRIDGE-SCOUR  DATA, 

Geological   Survey,   Lakewood,   CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-04062 


GEOCHEMICAL  STUDIES  OF  ORGANIC 
CARBON  ASSOCIATED  WITH  MOUNT  ST. 
HELENS'  VOLCANIC  ASH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-04098 


CONFIDENCE  LIMITS  FOR  DETERMINING 
CONCENTRATIONS  OF  TRACER  PARTICLES 
IN  SEDIMENT  SAMPLES, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04101 


DETERMINING  STREAMFLOW  CHARAC- 
TERISTICS BASED  ON  CHANNEL  CROSS- 
SECTION  PROPERTIES-STATE  OF  THE  ART, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04103 


GROUND-PENETRATING  RADAR  STUDY  OF 
THE  THICKNESS  AND  EXTENT  OF  SEDI- 
MENTS BENEATH  SILVER  LAKE,  BERLIN 
AND  MERIDEN,  CONNECTICUT, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  7B. 
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ESTIMATED    SEDIMENT    DEPOSITION    IN 
LAKE  CORPUS  CHRISTI,  TEXAS,  1972-85, 


•  iS8 


'•^SsSooc* 


57 


Field  2— WATER  CYCLE 


r 

! 

i 


Group  2J — Erosion  and  Sedimentation 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

N.  F.  Leibbrand. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-239,  1987.  26p,  1  fig,  6  tab,  10 
ref. 

Descriptors:  *Sediment  loads,  'Texas,  *Lakes, 
•Silting,  Regression  analysis,  Sediment  deposition, 
Sedimentation,   Discharge,   Lake  Corpus  Christi. 

Investigation  of  sediment  deposition  in  Lake 
Corpus  Christi,  Texas,  was  initiated  by  studying 
the  published  and  unpublished  sediment  data  for 
the  1972-85  water  yr  for  stations  located  upstream 
and  downstream  of  the  lake.  Regression  analysis 
was  used  to  fill  in  the  missing  data.  Data  were 
tabulated  for  monthly  discharge  (acre-ft)  and  sedi- 
ment load  (tons,  acre-ft,  and  percent  by  weight). 
Yearly  totals  and  cumulative  averages  were  com- 
puted and  included  in  the  tables.  An  estimated 
10,300  acre-ft  (wet  volume)  of  sediment  has  been 
deposited  in  Lake  Corpus  Christi  during  the  14-yr 
period  of  record  (1972-85),  an  average  of  736  acre- 
ft/yr  (wet  volume).  An  earlier  study  by  the  U.S. 
Soil  Conservation  Service,  based  on  1942-48 
changes  of  lake  bottom  contours,  estimated  that 
736  acre-ft/yr  of  suspended  sediment  had  entered 
Lake  Corpus  Christi  during  that  6-yr  period.  Some 
difference  was  found  in  comparison  of  the  results 
of  the  U.S.  Geological  Survey  (Water  Resources 
Division)  study  and  the  McCaughan  and  Etheridge 
Consulting  Engineers  study.  Total  sediment  out- 
flow from  Lake  Corpus  Christi  was  estimated  at 
177  acre-ft  (dry)  by  the  Geological  Survey  and 
1,070  acre-ft  (dry)  by  McCaughan  and  Etheridge 
Consulting  Engineers.  This  difference  may  be  due 
to  construction  of  a  new  dam,  completed  in  1958, 
that  is  higher  and  inundated  the  old  dam.  (USGS) 
W89-04136 


HYDRAULIC  RESISTANCES  AND  SEDIMENT 
DISCHARGE  IN  THE  CASE  OF  BED  RIPPLES, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-04199 


PHOSPHORUS  TRANSPORT  MODEL  FOR 
SMALL  AGRICULTURAL  WATERSHEDS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
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RIVER  DYNAMICS  AND  VEGETATION  MO- 
SAICISM: A  CASE  STUDY  OF  THE  RIVER 
KAMAJOHKA,  NORTHERNMOST  FINLAND, 

Turku  Univ.  (Finland). 

For  primary  bibliographic  entry  see  Field  2E. 
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PREDICTION  OF  DRAIN  SILTING  BY  SOIL 
AGGREGATE  SIZE  ANALYSIS, 

Laval  Univ.,  Quebec. 

R.  Lagace,  and  W.  Skaggs. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 

3,  p  796-803,  May-June  1988.  6  fig,  6  tab,  33  ref. 

Descriptors:  'Silting,  'Soil  analysis,  'Particle  size, 
•Soil  aggregates,  'Drains,  Erosion,  Aggregates, 
Prediction,  Soil  texture,  Soil  structure,  Excavation, 
Sieve  analysis,  Sediment  erosion,  Drainage  sys- 
tems, Sampling,  Sediments. 

Fifty-four  drains  on  10  Quebec  farms  were  exca- 
vated and  examined.  On  every  site,  soil  samples 
were  taken  and  drain  opening  characteristics  deter- 
mined. Drain  silting  depth  was  correlated  to  parti- 
cle size  and  aggregate  size.  The  wet  sieving  tech- 
nique preceded  by  vacuum  saturation  was  used  for 
the  aggregate  size  analysis.  The  correlation  be- 
tween sediment  depth  and  aggregate  size  distribu- 
tion was  high  even  though  the  wet  sieving  tech- 
nique produced  highly  variable  results.  The  wet 
sieving  technique  offers  potential  but  needs  im- 
provement before  final  criteria  can  be  developed 
and  its  use  can  be  generalized.  (Author's  abstract) 
W89-04383 


KYERMO  -  A  PHYSICALLY  BASED  RE- 
SEARCH EROSION  MODEL:  PART  I.  MODEL 
DEVELOPMENT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 
M.  C.  Hirschi,  and  B.  J.  Barfield. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 
3,  p  804-813,  May-June  1988.  9  fig,  38  ref. 

Descriptors:  'Rainfall,  'Rill  erosion,  'Computer 
programs,  'Model  studies,  'Runoff,  'Soil  erosion, 
Erosion,  Rills,  Sediments,  Mathematical  equations, 
Fortran. 

The  Kentucky  Erosion  Model  (KYERMO)  was 
developed  as  a  research  tool  to  isolate  the  impor- 
tant aspects  of  the  rainfall/runoff/erosion  process. 
The  model  consists  of  a  main  program  and  37 
subroutines  and  functions.  It  was  written  in  Micro- 
soft FORTRAN,  which  is  a  subset  of  the  ANSI 
FORTRAN  77  standard,  thus  the  program  can  be 
run  on  other  computers  with  few  modifications. 
The  main  program  structure  utilized  the  Meyer 
and  Wischmeier  conceptual  model  for  the  erosion 
process  with  the  plot  divided  into  slope  increments 
and  rill  watershed  on  each  increment.  The  frame- 
work formed  by  the  MAIN  program  and  the  sup- 
port routines  has  four  components:  (1)  runoff-gen- 
eration component,  (2)  runoff-routing  component, 
(3)  sediment-generation  component,  (4)  sediment- 
routing  components.  The  runoff-generation  com- 
ponents includes  a  surface-storage  calculation  rou- 
tine, an  infiltration  routine,  and  a  runoff  calculation 
routine.  The  runoff-routing  components  has  three 
subroutines,  each  of  which  is  used  to  route  runoff 
through  the  dynamic  rill  network  where  cross 
sections  are  changed  with  time  in  response  to 
changes  in  the  detachment  of  sediment.  The  sedi- 
ment-generation routines  calculate  processes  of 
raindrop  detachment,  rill-flow  detachment,  rill- 
way  sloughing,  and  change  of  the  rill  channel  cross 
section  caused  by  detachment.  In  the  sediment- 
routing  component,  transport  and  deposition  of 
sediment  is  calculated  for  both  sheet-flow  and  rill- 
flow  mechanisms.  Each  of  the  basic  sediment- 
transport  equations  in  this  model  has  been  shown 
to  be  applicable  to  shallow-flow  application.  (See 
also  W89-04385)  (Stoehr-PTT) 
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KYERMO  -  A  PHYSICALLY  BASED  RE- 
SEARCH EROSION  MODEL:  PART  II. 
MODEL  SENSITIVITY  ANALYSIS  AND  TEST- 
ING, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 
M.  C.  Hirschi,  and  B.  J.  Barfield. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 
3,  p  814-820,  May-June  1988.  9  fig,  4  tab,  11  ref. 

Descriptors:  'Sensitivity  analysis,  'Runoff,  'Model 
studies,  'Soil  erosion,  Model  testing,  Erosion,  Soil 
conservation,  Rills,  Mathematical  equations, 
Slopes,  Simulation,  Prediction,  Optimization, 
Storm  runoff,  Channels. 

KYERMO  (Kentucky  Erosion  Model)  was  found 
to  represent  erosion  processes  adequately  for  the 
field  data  collected,  especially  in  comparison  with 
other  erosion  models.  The  physical  basis  for  its 
development  will  also  all  further  modifications  to 
extend  our  knowledge  of  the  erosion  process.  The 
model  simulated  the  field  erosion  data  with  reason- 
able accuracy,  with  a  standard  error  within  the 
range  of  other  studies  reported  in  the  literature. 
Simulation  accuracy  could  be  greatly  increased  by 
utilizing  optimized  parameters.  The  need  for  pa- 
rameter value  optimization  methods  was  quite  evi- 
dent in  the  analysis,  consistent  with  the  results 
from  other  researchers.  It  can  be  concluded  that 
the  erosion  model  produces  the  proper  trends,  and 
that  the  relative  effects  of  parameters  may  ben 
evaluated  with  reasonable  confidence  for  steep 
slopes,  but  the  lack  of  information  for  estimating 
detachment  parameter  values  limits  the  use  of  the 
model  for  determining  absolute  erosion  amounts. 
The  sensitivity  analysis  indicated  that  the  model 
predictions  followed  the  expected  trends  for  the 
steep  slope  (detachment  limiting)  case.  These  anal- 
ysis further  indicate  that  predictions  should  be 
based  on  the  highest  practical  number  of  slope 
increments.    The    results    also    indicate    that    the 


number  of  rills  on  a   given  plot  that  causes  a 
maximum  erosion  rate  are  different  for  different 
soil  conditions  and  storm  runoff  volumes.  (See  also 
W89-04384)  (Stoehr-PTT) 
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USE  OF  THE  EINSTEIN  ENTRAINMENT 
FUNCTION  FOR  PREDICTING  SELECTIVE 
ENTRAINMENT  AND  DEPOSITION  OF 
HEAVY  MINERALS, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Civil  Engineering. 

C.  S.  James. 

Water  SA  WASADV,  Vol.  14,  No.  4,  p  219-228, 

October  1988.  7  fig,  60  ref. 

Descriptors:  'Sedimentation,  'Sediment  transport, 
'Entrainment,  'Mathematical  studies,  'Deposition, 
'Minerals,  'Sediment  sorting,  Sediments,  Quantita- 
tive analysis,  Particle  size,  Spatial  distribution,  Bed 
load,  Suspended  load,  Hydraulics,  Prediction,  den- 
sity, Hydraulic  roughness,   Boundary  conditions. 

Einstein's  entrainment  probability  function  is  inves- 
tigated as  a  means  for  describing  size-density  sort- 
ing of  sediment  during  entrainment  into  and  depo- 
sition from  transport  by  intermittent  suspension. 
The  function  is  first  compared  with  the  Shields 
entrainment  criterion  and  shows  good  agreement 
in  the  hydraulically  rough  zone.  Results  in  the 
transition  zone  are  sensitive  to  description  of  the 
hiding  factor,  which  remains  uncertain.  The  pre- 
dicted effect  of  bed  roughness  on  entrainment  from 
a  non-uniformly  sized  bed  is  shown  to  be  consist- 
ent with  observed  behavior.  Application  of  the 
model  to  describe  sorting  by  selective  deposition 
and  entrainment  is  illustrated.  The  Einstein  func- 
tion is  incorporated  as  a  boundary  condition  in  a 
numerical  diffusion-convection  model  for  describ- 
ing the  distribution  of  suspended  load  under 
steady,  longitudinally  uniform  flow  conditions. 
This  model  can  be  used  to  predict  the  spatial 
distribution  and  local  composition  of  sediment  de- 
posited from  suspended  load.  Hypothetical  applica- 
tions of  the  model  show  that  it  is  meaningless  to 
apply  sorting  criteria  at  isolated  sections  in  a 
stream.  Temporal  and  spatial  variations  of  bed 
material  and  hydraulic  conditions  should  also  be 
accounted  for.  (Author's  abstract) 
W89-04393 


ONE-DIMENSIONAL  MODEL  FOR  THE 
TRANSPORT  OF  A  SEDIMENT  MIXTURE  IN 
NON-EQUILIBRIUM  CONDITIONS, 

Trento  Univ.  (Italy). 

A.  Armanini,  and  G.  Di  Silvio. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  3,  p  275-292,  1988.  4  fig,  27  ref. 

Descriptors:  'Mathematical  models,  'Sediment 
transport,  'Erosion,  'Deposition,  Non-equilibrium 
conditions. 

The  non-stationary  one-dimensional  continuity 
equations  of  each  granulomere  class  of  sediments 
were  written  for  the  waterstream  (suspended  trans- 
port), the  bottom  layer  (bedload  transport)  and  the 
mixing  layer  below  the  bottom  surface.  Proper 
closure  equations  have  been  introduced  to  express 
the  transversal  sediment  fluxes  between  these  three 
layers,  accounting  for  the  different  adaptation- 
length  of  each  grain-size  class.  A  number  of  exam- 
ples are  given,  showing  the  importance  of  non- 
equilibrium  for  non-uniform  particles  in  erosion- 
deposition  processes  at  a  short  time  scale.  The 
mathematical  model  developed  is  able  to  explain: 
(1)  the  lag  between  the  suspended  transport  and 
the  transport  capacity  of  the  stream,  and  (2)  the  lag 
between  the  actual  grain  size  composition  of  the 
streambed  and  the  streambed  composition  when 
the  equilibrium  with  the  transport  is  attained. 
(Brock-PTT) 
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WATER  WAVES  GENERATED  BY  DISTANT 
LANDSLIDES, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 
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NONLINEAR  HYPERBOLIC  SYSTEM  AND 
ITS  SOLUTIONS  FOR  AGGRADED  CHAN- 
NELS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 

Civil  Engineering. 

H.  Zhang,  and  R.  Kahawita. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  3,  p  323-342,  1988.  9  fig,  1  tab,  23  ref,  append. 

Descriptors:  'Mathematical  models,  'Sediment 
transport,  'Alluvial  rivers,  'River  beds,  'Alluvial 
channels,  Hydraulic  structures,  Water  manage- 
ment, Channel  morphology. 

A  one-dimensional  nonlinear  hyperbolic  model  has 
been  developed  to  describe  the  unsteady  sediment 
transport  rate  in  an  alluvial  channel.  Solutions  that 
are  independent  of  other  physical  quantities  in- 
volved have  been  obtained.  This  system,  when 
used  to  evaluate  the  long  time  morphological 
changes  due  to  constant  upstream  overloading,  can 
be  well  approximated  by  one  or  two  second-order 
ordinary  differential  equations.  An  implicit  numeri- 
cal scheme  has  been  developed  to  verify  of  the 
present  nonlinear  equation  and  its  asymptotic  solu- 
tions. In  deriving  the  governing  equation,  a  mini- 
mum of  restrictive  assumptions  have  been  invoked. 
The  results  have  been  appraised  by  comparing 
them  with  the  exact  solutions  to  a  linear  model  as 
well  as  with  currently  available  experimental  data. 
(Author's  abstract) 
W89-04421 


FIELD  ASSESSMENT  OF  SEDIMENT  TRAP 
EFFICIENCY  UNDER  VARYING  FLOW  CON- 
DITIONS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

E.  T.  Baker,  H.  B.  Milburn,  and  D.  A.  Tennant. 
Journal  of  Marine  Research  JMMRAO,  Vol.  46, 
No.  13,  p  573-592,  August  1988.  11  fig,  2  tab,  18 
ref. 

Descriptors:  'Mathematical  studies,  'Samplers, 
'Sediment  transport,  'Sediment  samplers,  'Sedi- 
ment yield,  Estuaries,  Tidal  effects,  Flow  condi- 
tions. 

Knowledge  of  the  collection  efficiency  of  sediment 
traps,  particularly  under  conditions  of  varying  cur- 
rent speed,  is  more  a  matter  of  hope  than  confi- 
dence. A  field  experiment  designed  to  determine, 
for  a  particular  trap  geometry,  the  effect  of  current 
speed  and  particle  fall  velocity  on  the  collection 
efficiency  of  a  moored  trap  relative  to  the  presum- 
ably unbiased  efficiency  of  an  identical  drifting 
trap  is  discussed.  The  experiment  was  performed  in 
a  deep  estuarine  tidal  passage  where  a  smoothly 
varying  unidirectional  flow  and  a  spatially  homo- 
geneous particle  population  mimicked  laboratory 
flume  conditions.  A  multiple-sample  sediment  trap 
integrated  to  a  current  meter  partitioned  the  mass 
flux  collected  by  the  moored  trap  into  one  of  four 
chambers  according  to  the  following  speed  inter- 
vals: <12,  12-<30,  30-<50,  and  >  or  =50cm/s. 
The  magnitude  and  particle  characteristics  of  the 
flux  collected  at  <  12  cm/s  were  indistinguishable 
from  those  simultaneously  collected  by  drifting 
traps.  At  higher  speeds,  the  relative  efficiency  of 
the  moored  trap  ranged  between  1  and  24%  and 
the  mean  size  and  density  of  the  trapped  particles 
increased.  These  results  support  predictions  based 
on  laboratory  studies  that  collection  efficiency  de- 
creases with  an  increase  in  the  trap  Reynolds 
number  or  a  decrease  in  particle  fall  velocity. 
Consideration  must  be  given  to  scaling  both  trap 
diameter  and  aspect  ratio  according  to  the  expect- 
ed flow  conditions,  and  that  knowledge  of  flow 
conditions  at  the  trap  mouth  is  necessary  to  prop- 
erly interpret  the  flux  data.  (Author's  abstract) 
W89-04422 


COMPARISON  OF  SEDIMENTATION  RATES 
IN  THE  NATAL  VALLEY,  SOUTH-WEST 
INDIAN  OCEAN,  WITH  MODERN  SEDIMENT 
YIELDS  IN  EAST  COAST  RIVERS  OF  SOUTH- 
ERN AFRICA, 


National  Research  Inst,  for  Oceanology,  Stellen- 

bosch  (South  Africa). 

A.  K.  Martin. 

South  African  Journal  of  Science  SAJSAR,  Vol. 

83,  No.  11,  p  716-724,  November/December  1987. 

5  fig,  2  tab,  76  ref. 

Descriptors:  'Sedimentation  rates,  'Sediment 
yield,  'Indian  Ocean,  'Rivers,  'Geologic  history, 
'South  Africa,  Seismology,  Tectonics,  Micropa- 
leontology,  Dating,  Deposition,  Marine  sediments, 
Sedimentology,  Erosion  rates,  Soil  erosion,  Land 


Sediment  volumes  in  the  northernmost  Natal 
Valley  have  been  estimated  using  4770  km  of  seis- 
mic reflection  profiles.  The  total  volume  deposited 
in  the  basin,  and  that  accumulated  since  the  forma- 
tion of  the  regional  acoustic  reflector  'Jimmy', 
have  been  calculated.  The  age  of  formation  of  the 
sedimentary  basin  has  been  gaged  using  seafloor- 
spreading  magnetic  anomalies  and  plate-tectonic 
reconstructions,  while  reflector  'Jimmy'  has  been 
dated  micropaleontologically.  Recent  compilations 
provide  estimates  of  the  sediment  yields  of  rivers 
draining  into  the  Natal  Valley.  Using  the  average 
carbonate  content  of  seafloor  samples,  a  revised 
estimate  of  biogenic  input  to  the  ocean  was  made, 
which  is  within  the  range  of  values  obtained  by 
sediment-trapping  experiments  elsewhere.  Modern 
rates  of  sediment  supply  are  12  to  22  times  greater 
than  the  geological  average  for  the  Natal  Valley. 
An  independent  study  on  the  Tugela  River  catch- 
ment suggests  modern  sediment  yields  are  15  times 
higher  than  those  in  the  past.  Sediment  volumes  in 
the  Natal  Valley  suggest  that  between  564  and 
1033  m  of  rock  have  been  eroded  from  the  entire 
hinterland  in  the  last  100  Myr.  Independent  esti- 
mates for  the  Karoo,  highveld,  and  Lesotho  sug- 
gest 1400  m  of  erosion  over  approximately  1 10 
Myr.  The  great  increase  in  modern  sediment  yields 
may  be  ascribed  to  man's  influence.  The  pressing 
need  is  for  farmers  and  environmental  managers  to 
reform  land-use  practices.  (Author's  abstract) 
W89-04439 


LABORATORY  STUDIES  ON  THE  INITI- 
ATION OF  DENSITY  CURRENTS  BY  IN- 
FLOWS TO  LAKES  AND  RESERVOIRS, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04479 


LITTORAL  VS  PROFUNDAL  COMPONENTS 
OF  SEDIMENT  ACCUMULATION:  CON- 
TRASTING ROLES  AS  PHOSPHORUS  SINKS, 

Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04518 


SEDIMENTATION  MECHANISM  OF  FINE 
MATERIALS  IN  LAKE  BIWA, 

Geological  Survey  of  Japan,  Yatabe.  Marine  Geol- 
ogy Dept. 

Y.  Inouchi,  and  S.  Terashima. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  567-572,  January  1988. 
7  fig. 

Descriptors:  'Limnology,  'Sedimentation,  'Lake 
Biwa,  'Model  studies,  'Sediment  transport,  Chem- 
ical properties,  Chemical  analysis,  Japan,  Maps, 
Remote  sensing,  Copper,  Zinc,  Lead,  Heavy 
metals,  Sedimentology. 

Lake  Biwa,  which  lies  to  the  west  of  central  Japan, 
has  an  area  of  670  sq  km,  maximum  depth  of  104 
m,  and  mean  depth  of  40  m.  An  acoustic  ('UNI- 
BOOM')  survey  along  the  east-west  lines  arranged 
at  2  km  intervals  and  chemical  analyses  of  surface 
sediment  samples  every  4  sq  km  (at  164  sites)  were 
carried  out  in  order  to  reveal  the  sedimentation 
mechanism  in  a  'deep  lake.'  Possible  sedimentation 
models  are  proposed  as  a  result  of  this  study.  It  is 
concluded  that  sedimentation  of  suspended  matter 
and  some  elements  is  well  explained  by  the  'cloud' 
model.  'Cloud'  itself  is  composed  of  suspended 
matter  discharged  from  rivers.  At  the  first  stage, 
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river-discharged  materials  exist  near  the  surface 
zone  of  the  lake  water;  they  are  disseminated  uni- 
versally in  the  lake  making  the  'cloud'  at  the 
second  stage.  Distribution  of  sedimentation  rate, 
sedimentary  flux  of  several  elements,  and  distribu- 
tion of  element  contents  are  the  result  of  settlement 
of  this  'cloud'  on  the  bottom.  (Doria-PTT) 
W89-04535 
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PARTICIPATION    IN   THE    PRECIPITATION 
CHEMISTRY  NETWORK:  PROGRESS 

REPORT,  1  DECEMBER  1986  TO  31  JULY  1987. 

Pennsylvania  State  Univ.,  University  Park. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-03384 


DISTRIBUTION  AND  FORMATION  OF  HIGH- 
FLUORINE  GROUNDWATER  IN  CHINA, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 
Geology  (China). 

For  primary  bibliographic  entry  see  Field  2F. 
W 89-03405 


ORIGIN,  DISTRIBUTION,  AND  EVOLUTION 
OF  SALT-FRESH  GROUNDWATER  IN  NORTH 
JIANGSU  BASIN,  CHINA, 

Academia  Sinica,  Nanjing  (China).  Nanjing  Inst,  of 

Geology  and  Palaeontology. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03406 


RELATIONSHIP  OF  KASCHIN-BECK  AND 
KESHAN  DISEASES  WITH  HYDROGEOCHE- 
MISTRY, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

F.  Hongci. 

Environmental     Geology    and    Water     Sciences 

EGWSEI,  Vol.  12,  No.  1,  p  23-28,  August  1988.  4 

fig,  8  ref. 

Descriptors:  'Geochemistry,  'Groundwater, 
'Human  diseases,  'Geohydrology,  'Geochemistry, 
'China,  Chemical  properties,  Human  pathology, 
Water  quality  control,  Water  supply,  Alternative 
water  use. 

Kaschin/Beck  disease  and  Keshan  disease  (an  en- 
demic myocardial  disease)  are  widespread  in 
China.  The  close  relationship  between  the  diseases 
and  hydrogeochemistry  was  studied.  The  diseases 
occur  in  areas  where  groundwater  comes  either 
from  acidic  magmatic  rock  or  from  oil-bearing 
formations;  the  groundwater  in  these  areas  has 
qualities  which  distinguish  it  from  normal  fresh 
water.  From  the  common  chemical  properties  of 
these  waters  and  from  foreign  environmental  medi- 
cal reports  it  can  be  concluded  that  the  principal 
pathogenic  factors  are  their  richness  in  trace  ele- 
ments and  their  lowered  hardness  and  calcium 
content.  There  are  two  ways  to  control  Kaschin/ 
Beck  and  Keshan  diseases:  One  is  to  improve 
water  quality;  the  other  is  to  replace  pathogenic 
water  sources.  (Author's  abstract) 
W 89-03407 


HIGH-PERFORMANCE  LIQUID  CHROMATO- 
GRAPHIC STUDY  OF  DISSOLVED  ORGANIC 
MATTER  IN  NATURAL  WATERS, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
J.  Knuutinen,  L.  Virkki,  P.  Mannila,  P.  Mikkelson, 
and  J.  Paasivirta. 

Water  Research  WATRAG,  Vol.  22,  No.  8,  p  985- 
990,  August  1988.  6  fig,  2  tab,  37  ref. 

Descriptors:  'Chemical  properties,  'Organic 
matter,  'Dissolved  solids,  'High  performance 
liquid  chromatography,  'Natural  waters,  'Organic 
acids,  Humic  acids,  Fulvic  acids,  Separation  tech- 
niques, Water  analysis. 

Surface  natural  humic  water  samples  free  of  indus- 
trial and  domestic  inputs  were  analyzed  directly  by 
high-performance  liquid  chromatography  on  a 
TSK  gel  size-exclusion  column  system  with  u.v. 
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detection  at  280  nm.  Monomeric  and  polymeric 
model  compounds  and  humic  and  fulvic  acid 
standards  were  used  to  determine  the  concentra- 
tions of  water  soluble  high  molecular  weight  or- 
ganic matter  and  to  estimate  humus  in  the  samples. 
For  all  samples  studied,  use  of  a  0.0002  M  NaOH 
solution  was  shown  to  give  rise  to  one  sharp  peak 
which  was  applied  for  determination  of  total  con- 
centrations of  dissolved  high  molecular  weight  or- 
ganic matter  in  the  samples.  The  retention  times  of 
several  model  compounds  used  were  different  and 
longer  than  those  of  high  molecular  weight  matter 
in  humic  waters.  The  data  obtained  by  using  this 
eluent  were  shown  to  correlate  well  with  the  re- 
sults obtained  by  u.v.,  COD  and  color  determina- 
tions. On  the  other  hand,  use  of  distilled  deionized 
water  as  the  eluent  resulting  in  two  or  more  re- 
solved peaks  was  recommended  for  separation  of 
humus  components  and  estimation  of  the  concen- 
trations of  humic  and  fulvic  acids  in  natural  waters. 
(Author's  abstract) 
W89-03435 


ADSORPTION  OF  ZN(II)  ONTO  HYDROUS 
ALUMINOSILICATES  IN  THE  PRESENCE  OF 
EDTA, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

C  P.  Huang,  E.  A.  Rhoads,  and  O.  J.  Hao. 
Water  Research  WATRAG,  Vol.  22,  No.   8,  p 
1001-1009,  August  1988.  7  fig,  2  tab,  23  ref.  NSF 
Grant  CEE  8104728. 

Descriptors:  *Zinc,  'Adsorption,  'Chelating 
agents,  'Silicates,  'Clay  minerals,  'Zeolites,  Hy- 
drogen ion  concentration,  Oxides,  Ion  exchange, 
Metal  complexes,  Silica,  Aluminum. 

One  of  the  processes  which  affects  the  equilibrium 
concentration  of  the  metals  in  a  particular  environ- 
ment is  metal  adsorption  onto  the  solid  phase.  In 
coastal  areas  of  New  Jersey,  Delaware,  and  Mary- 
land, aluminosilicates-rich  mineral  deposits  (glu- 
conite)  are  abundant.  Despite  their  prevalence  in 
natural  systems,  limited  information  is  available  on 
metal  adsorption  by  aluminosilicates.  In  the  study, 
the  effects  of  EDTA  on  the  adsorption  of  Zn(II) 
onto  various  hydrous  aluminosilicates  was  investi- 
gated. Two  major  types  of  aluminosilicates,  amor- 
phous (Zeosyl  100,  Zeo  49,  Zeolex  23  and  Blazer), 
and  crystalline  (Zeolite  A  and  Mordenite)  and  two 
simple  oxides  (Si02  and  A1203)  were  studied. 
Adsorption  of  EDTA  occurred  in  the  acidic  pH 
range  and  was  more  pronounced  for  solids  with  a 
low  silica  to  aluminum  ratio.  The  adsorption  of 
EDTA  is  brought  by  specific  interactions  with  the 
surface  hydroxyl  groups.  Solids  with  a  high  Si/Al 
ratio  have  negatively  charged  sites,  hence  little 
adsorption  of  EDTA.  Depending  on  the  types  of 
solids,  the  addition  of  EDTA  resulted  in  a  shift  of 
maximum  Zn(II)  adsorption  to  the  acidic  pH 
range,  and  reduction  of  zeta  potential.  In  general, 
Zn(II)  removal  in  the  presence  of  EDTA  was 
significantly  reduced  at  the  alkaline  pH  range,  and 
slightly  enhanced  in  the  acidic  pH  range.  Zn(II) 
removal  may  follow  an  ion  exchange  process  with 
either  free  Zn(II)  or  complex  Zn-EDTA,  and  to 
some  extent,  specific  adsorption  at  constant  poten- 
tial sites.  (Author's  abstract) 
W89-03437 


THEORY  OF  FLUORESCENT  IRRADIANCE 
FIELDS  IN  NATURAL  WATERS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer,  and  C.  D.  Mobley. 
Journal  of  Geophysical  Research  JGRDE3,  Vol. 
93,  No.  9,  p  10831-10855,  September  1988.  4  fig,  20 
ref.  Office  of  Naval  Research  Contract  N00014-87- 
K-0525. 

Descriptors:  'Spectral  analysis,  'Irradiation,  'Flu- 
orescence, 'Mathematical  models,  Optical  proper- 
ties, Natural  waters,  Theoretical  analysis,  Organic 
matter,  Chlorophyll. 

The  theory  of  heterochromatic  irradiance  fields  is 
developed  from  the  fundamental  principles  of  radi- 
ative transfer.  The  irradiance  field  in  natural 
waters  that   have   fluorescing  stratified   layers  of 


chlorophyll  and  other  organic  material  is  deter- 
mined. This  is  the  direct  solution  of  the  irradiance 
field  and  assumes  knowledge  of  the  depth  distribu- 
tion of  the  inherent  optical  properties,  in  particular 
the  spectral  absorption  and  scattering  functions. 
Conversely,  these  optical  properties  are  deter- 
mined from  in  situ  irradiance  measurements  by 
inverting  the  direct  solution  for  the  irradiance 
field.  This  is  the  inverse  solution  of  the  irradiance 
field.  These  direct  and  inverse  solutions  provide 
the  mathematical  framework  for  optical  assays  of 
fluorescing  matter  in  lakes  and  seas,  using  measure- 
ments of  the  irradiance  field  within  such  media.  In 
particular,  the  concentrations  of  the  various  fluo- 
rescing substances  within  the  water  are  determined 
from  in  situ  spectral  irradiance  measurements.  (Au- 
thor's abstract) 
W89-03478 


DEGRADATION  OF  SOFTWOOD  (14C 
LIGNIN)  LIGNOCELLULOSES  AND  ITS  RE- 
LATION TO  THE  FORMATION  OF  HUMIC 
SUBSTANCES  IN  RIVER  AND  POND  ENVI- 
RONMENTS, 

Centre   National    de   la   Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie   des  Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03559 


NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  1.  THE  DENITRIFICATION  PROCESS, 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 

For  primary  bibliographic  entry  see  Field  21. 

W89-03561 


NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  II.  FRACTIONATION  AND  BIO-AVAIL- 
ABILITY OF  ORGANIC  NITROGEN  COM- 
POUNDS, 

Centro  de  Ecologia  Aplicada  del  Litoral,  Cor- 
rientes  (Argentina). 

For  primary  bibliographic  entry  see  Field  21. 
W89-03562 


NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  III.  THE  INFLUENCE  OF  N-APPLICA- 
TION  ON  THE  YIELD  OF  RICE, 

Station   Biologique  de  la  Tour  du  Valat,  Aries 

(France). 

For   primary   bibliographic  entry   see   Field   5G. 

W89-03563 


IONIC  CONTENT  AS  A  FACTOR  INFLUENC- 
ING TURBIDITY  IN  TWO  FLOODPLAIN 
LAKES  AFTER  A  FLOOD, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03573 


SEDIMENT  CHEMISTRY  OF  LAKES 
FORMED  BY  SURFACE-MINING  FOR  COAL 
IN  THE  MIDWESTERN  U.S.A., 

Southern  Illinois  Univ.  at  Edwardsville.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03589 


FACTORS  GOVERNING  THE  CONCENTRA- 
TION OF  HYDROGEN  PEROXIDE  IN  STORM 
INFLOW  AIR, 

Brookhaven  National  Lab.,  Upton,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03604 


PHOTOLYSIS  OF  FEUID-HYDROXY  COM- 
PLEXES AS  A  SOURCE  OF  HYDROXYL  RADI- 
CALS IN  ATMOSPHERIC  WATERS, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
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RADIOACTIVITY   IN   SPRING   WATER   AND 
SURFACE  WATER  OF  SOUTHERN  NEVADA, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03608 


RELATIONSHIP  OF  RADIUM  AND  RADON 
WITH  GEOLOGICAL  FORMATIONS, 

RPI  International,  Inc.,  Columbia,  SC. 
J.  Michel. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1988.  p   159-161.  2  fig. 

Descriptors:  'Geochemistry,  'Water  chemistry, 
'Radioisotopes,  'Radon,  'Aquifers,  'Water  qual- 
ity, 'Statistical  methods,  'Geologic  formations, 
Groundwater,  Geologic  mapping. 

Two  very  detailed  studies  were  conducted  to  cor- 
relate the  distribution  of  Ra-228  with  aquifer  type 
and  geochemical  characteristics  in  areas  with  the 
largest  number  of  Ra-228  measurements,  the  north- 
central  region  and  the  eastern  Peidmont  and  Coast- 
al Plain  geological  provinces.  Aquifer  type  and 
water-quality  characteristics  were  identified  for  all 
available  Ra-228  measurements.  In  many  cases, 
statistically  significant  differences  were  found  for 
different  aquifer  types,  whereas  important  trends 
were  identified  for  limited  data  sets.  Three  main 
aquifer  types  were  found  to  have  high  potential  for 
producing  groundwater  with  elevated  Ra-228:  (1) 
granite  rock  aquifers,  (2)  arkosic  sand  and  sand- 
stone aquifers,  and  (3)  quartoze  aquifers  with  high 
dissolved  solids.  Low  Ra-228  aquifers  were  found 
in  all  carbonate  aquifers,  metamorphic  rock 
aquifers  and  quartoze  sand  aquifers  of  the  Coastal 
Plain.  These  correlations  of  Ra-228  with  geological 
formations  were  used  to  develop  maps  predicting 
the  nationwide  distribution,  using  the  county  as  the 
basic  mapping  unit.  A  similar  approach  was  used 
to  correlate  the  distribution  of  Ra-226  and  Rn-222 
in  groundwater  with  aquifer  characteristics.  For 
these  radionuclides,  all  available  data  nationwide 
were  plotted  onto  maps  showing  the  geology  of 
each  state,  with  special  emphasis  on  the  use  and 
lithology  or  geological  composition  of  principal 
aquifers.  Classification  schemes  were  developed  to 
identify  the  distribution  of  Ra-226  and  Rn-222  by 
aquifer  types.  These  correlations  were  used  to  esti- 
mate the  distribution  of  radionuclides  in  ground- 
water for  areas  which  lacked  actual  information. 
(See  also  W89-03595)  (Miller-PTT) 
W89-03610 


TRANSFER  OF  RADON  FROM  POTABLE 
WATER  INTO  HOUSE  AIR, 

Maine  Univ.,  Orono.  Dept.  of  Physics. 
C.  T.  Hess,  M.  A.  Vietti,  E.  B.  Lachapelle,  and  J. 
F.  Guillemette. 

IN-  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  164-167.  3  ref. 
EPA  cooperative  agreement  CR  813554. 

Descriptors:  'Air  pollution  sources,  'Drinking 
water,  'Radioisotopes,  'Radon,  'Potable  water, 
♦Ventilation,  'Risks,  Sulfur  compounds,  Water 
pollution,  Infrared  absorption. 

To  determine  the  health  risk  due  to  radon  in  water 
in  homes,  40  houses  in  southern  and  central  Maine 
were  measured  for  volume,  air  exchange  rate  and 
for  radon  in  water  and  air.  The  water  and  air  radon 
concentrations  were  recorded  at  ten  minute  inter- 
vals by  a  Hewlett  Packard  85  computer.  Ventila- 
tion rate  was  determined  by  sulfur  hexaflouride 
tracer  samples  taken  every  half  hour  and  measured 
by  infrared  absorption.  The  house  volumes  ranged 
from  191,000  to  2,160,000  liters  with  an  average  of 
562,800  liters.  The  radon  in  air  concentration 
ranged  from  0.14  to  23.4  picocuries/liter.  The 
radon  concentration  in  water  ranged  from  194  to 
193,000  picocuries/liter  with  an  average  of  37,030 
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picocuries  per  liter.  The  transfer  coefficient  a  log- 
normal  distribution  and  ranged  from  0.00020  to 
0.0048  with  an  average  of  0.00202  picocuries/liter 
in  air/picocurie/liter  in  water.  The  emissivity, 
which  isthe  fraction  of  radon  in  the  water  which  is 
released  into  the  air,  ranged  from  0.02  to  0.97  with 
an  average  of  0.486.  House  ventilation  rates  were 
ranged  from  0.18  to  1.2  with  an  average  of  0.529 
air  changes/hr.  (See  also  W89-03595)  (Author's 
abstract) 
W89-03611 


ROBUST    BAYES    MODELS    OF    FISH    RE- 
SPONSE TO  LAKE  ACIDIFICATION, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03686 


SIMULATION  AND  ANALYSIS  OF  WATER- 
SHED ACIDIFICATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03688 


SURFACE     WATER     ACIDIFICATION:     THE 
BIRKENES  DATA  REVISrTED, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03693 


MODELLING  DISTRIBUTIONS  OF  AQUATIC 
CHEMISTRY  IN  REGIONS  IMPACTED  BY 
ACID  DEPOSITION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 
Civil  Engineering. 

M.  J.  Small,  P.  A.  Labieniec,  and  M.  C.  Sutton. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  161- 
172,  11  fig,  21  ref.  NSF  Grant  PYI,  ECE-8552772. 

Descriptors:  *Systems  analysis,  *Model  studies, 
♦Water  chemistry,  *Acid  rain,  *Air  pollution  ef- 
fects, Rainfall,  Limnology,  Lakes,  Neutralization, 
Weathering,  Survival,  Fish,  Hydrogen  ion  concen- 
tration, Calibrations,  Equilibrium,  Water  quality, 
Chemical  properties. 

A  framework  is  developed  for  modelling  aquatic 
acidification  based  on  a  direct  calculation  of  re- 
gional distributions  of  lake  chemistry  and  their 
response  to  acid  deposition.  The  variation  of  acid 
neutralizing  capacity  (ANC)  between  lakes  in  a 
region  is  represented  by  a  three-parameter  lognor- 
mal  distribution.  Shifts  in  this  distribution  resulting 
from  changes  in  acid  deposition  are  predicted  by 
applying  empirical  weathering  models  to  the  mo- 
ments of  the  distribution.  Resulting  changes  in  the 
regional  distribution  of  pH  are  derived  from  an 
explicit  pH-ANC  relationship  and  estimates  of  fish 
viability  are  made  by  integrating  a  species  pres- 
ence-absence relationship  over  the  pH  distribution. 
The  equilibrium  version  of  the  model  presented 
previously  is  modified  in  this  paper  by  incorporat- 
ing dynamic  lags  in  the  regional  response  to  acid 
deposition.  An  exponential  approach  to  equilibri- 
um is  assumed  and  equations  derived  for  the  dy- 
namic variation  of  the  mean  and  variance  of  the 
regional  ANC  distribution.  An  illustrative  applica- 
tion is  presented  for  lakes  in  the  southeastern 
United  States.  The  current  model  is  calibrated  in 
only  a  preliminary  manner,  and  needs  for  future 
calibration-verification  and  linkage  to  more  mecha- 
nistic acidification  models  are  identified.  (See  also 
W89-03679)  (Author's  abstract) 
W89-03695 


DEVELOPMENT  OF  A  LAKE  ACIDIFICATION 
MODEL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03696 


MODELLING   STREAM   ACIDIFICATION    IN 
UPLAND  WALES, 


Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03697 


OPTIMAL   CONTROL   OF   SALTWATER    IN- 
TRUSION: THE  YUN  LIN  BASIN,  TAIWAN, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03703 


APPRAISAL  OF  WATER  RESOURCES  OF  THE 
BOULDER  AND  STILLWATER  RIVER 
BASINS,  INCLUDING  THE  STILLWATER 
COMPLEX,  SOUTH-CENTRAL  MONTANA, 

Geological  Survey,  Billings,  MT. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03756 


MULTICOMPONENT  MASS  TRANSPORT 
WITH  HOMOGENEOUS  AND  HETEROGENE- 
OUS CHEMICAL  REACTIONS:  EFFECT  OF 
THE  CHEMISTRY  ON  THE  CHOICE  OF  NU- 
MERICAL ALGORITHM:  I.  THEORY, 
Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-03810 


MULTICOMPONENT  MASS  TRANSPORT 
WITH  HOMOGENEOUS  AND  HETEROGENE- 
OUS CHEMICAL  REACTIONS:  EFFECT  OF 
THE  CHEMISTRY  ON  THE  CHOICE  OF  NU- 
MERICAL ALGORITHM:  II.  NUMERICAL  RE- 
SULTS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-03811 


ALTERNATIVE  VIEW  ON  THE  ORIGIN  OF 
CHEMICAL  AND  ISOTOPIC  PATTERNS  IN 
GROUNDWATER  FROM  THE  MILK  RIVER 
AQUIFER,  CANADA, 

National   Water   Well   Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03813 


ROLE  OF  TURBIDITY  IN  THE  LIMNOLOGY 
OF  LAKE  ALEXANDRINA,  RIVER  MURRAY, 
SOUTH  AUSTRALIA;  COMPARISONS  BE- 
TWEEN CLEAR  AND  TURBID  PHASES, 

Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03854 


SEASONAL  VARIATIONS  IN  THE  COPPER 
COMPLEXING  CAPACITY  OF  PORT  HACK- 
ING, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-03857 


LITHIUM  AND  RUBIDIUM  IN  THE  WAI- 
KATO  RIVER,  NEW  ZEALAND, 

Spectrum  Resources  Ltd.,  Auckland  (New  Zea- 
land). 

J.  E.  Bower,  and  M.  H.  Timperley. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.  2,  p  201-214, 
1988.  6  fig,  3  tab,  25  ref. 

Descriptors:  *Water  chemistry,  'Geochemistry, 
"Lithium,  "Rubidium,  "Metals,  "Alkali  metals, 
"Riparian  waters,  "New  Zealand,  Chemical  analy- 
sis, Igneous  rocks,  Particulate  matter,  Weathering, 
Sediments. 

Lithium  and  rubidium  in  the  Waikato  River  origi- 
nate partly  from  geothermal  fluids  and  partly  from 
weathering  of  surficial  volcanic  rocks.  The  distri- 
bution and  behavior  of  these  metals  in  the  river 
system  was  studied.  Total  Li  concentrations  in  the 
river  water  increased  from  0.079  g/cu  m  at  the 
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Lake  Taupo  outlet  to  0.435  g/cu  m  at  Mercer,  but 
the  ratios  of  filterable  to  particulate  metal  de- 
creased from  1.82  to  0.322,  respectively.  The  cor- 
responding concentrations  for  Rb  were  0.038  and 
0.626  g/cu  m,  and  the  ratios  were  0.095  and  0.040. 
Geothermal  fluids  are  the  source  of  about  80%  of 
filterable  Li  but  only  50%  of  filterable  Rb.  Weath- 
ering of  volcanic  rocks  contributes  the  remainder 
of  the  metals.  Approximately  1 100  t  each  of  total 
Li  and  total  Rb  flow  annually  past  Lake  Aratiatia 
and  more  than  99%  of  these  totals  flow  into  the 
Tasman  Sea.  About  3  t  of  Li  and  6  t  of  Rb 
accumulate  each  year  into  reservoir  sediment;  res- 
ervoir macrophytes,  which  probably  turn  over 
each  year,  could  contain  up  to  0.5  t  of  Li  and  8.4  t 
of  Rb.  Within  the  reservoir  sediments  and  macro- 
phytes, Li,  Rb,  and  K  each  show  different  distribu- 
tions. (Author's  abstract) 
W89-03865 


EFFECT  OF  ATMOSPHERIC  N  DEPOSITION 
ON  SURFACE  WATER  CHEMISTRY  AND  THE 
IMPLICATIONS  FOR  FISHERIES, 

Central   Electricity   Generating   Board,    Leather- 
head    (England).    Central    Electricity    Research 
Labs. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-03876 


REVIEW  OF  SOLID-SOLUTION  INTERAC- 
TIONS AND  IMPLICATIONS  FOR  THE  CON- 
TROL OF  TRACE  INORGANIC  MATERIALS 
IN  WATER  TREATMENT. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-03890 


DROP  IMPACT  ENERGY:  SOIL  EXCHANGE- 
ABLE SODIUM  PERCENTAGE  INTERAC- 
TIONS IN  SEAL  FORMATION, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

I.  Shainberg,  and  M.  J.  Singer. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  5,  p  1449-1452,  September-October 

1988.  2  fig,  4  tab,  18  ref. 

Descriptors:  "Soil  chemistry,  "Cation  exchange, 
"Surface  sealing,  "Soil  compaction,  "Sodium,  "Im- 
pervious soils,  "Rainfall  impact,  Permeability  coef- 
ficient, Infiltration  rate,  Gypsum,  Surface  runoff, 
Rainfall  infiltration,  Soil  stability,  Erosion,  Rainfall 
intensity. 

Constant  intensity  rain  (40  mm/hr)  with  3.2-mm 
drops  falling  from  0.25-,  0.90-,  and  2.63-m  heights 
and  impact  energies  of  1.8,  7.6,  and  18.6  kJ/cu  m, 
respectively,  was  used  to  produce  seals  on  two 
soils  in  55-mm  deep  by  82-mm  diameter  acrylic 
cylinders.  Soil  exchangeable  sodium  percentage 
(ESP)  was  altered  to  ESP  0  (Ca-saturated  soil),  5, 
and  10  before  rain  was  applied.  Infiltration  rate 
(IR)  and  hydraulic  conductivity  (HC)  of  A  horizon 
material  from  the  Wyman  (fine  loamy,  mixed,  ther- 
mic Typic  Haploxeralfs)  and  Wyo  (fine  loamy, 
mixed,  thermic  Mollic  Haploxeralfs)  soils  de- 
creased due  to  formation  of  soil  seals  as  raindrop 
energy  and  ESP  increased.  The  Wyo  was  more 
susceptible  to  sealing  than  Wyman  despite  its 
higher  organic  C  content  because  of  its  higher  (17 
vs.  9%)  clay  content.  Seal  formation  on  Ca-soils 
(ESP  0)  increased  gradually  with  increasing  drop 
impact  energy.  Soils  with  ESP  5  and  10  were  more 
susceptible  to  sealing  at  low  energy  rain  than  were 
ESP  0  soils.  Relative  HC  and  final  IR  (FIR)  de- 
creased with  increasing  ESP  with  all  rainfall  ener- 
gies and  with  the  no  rain  treatment  on  both  soils. 
Aggregate  dispersion  by  raindrop  impact  and 
chemical  dispersion  by  sodicity  are  two  comple- 
mentary processes  leading  to  seal  formation.  A  5- 
Mg/ha  phosphogypsum  treatment  applied  to  the 
Wyman  surface  reduced  seal  formation  and  main- 
tained HC  and  FIR  near  the  unrained-on  values  for 
the  1.8  and  7.6  kJ/cu  m  treatments.  The  18.6  kJ/cu 
m  raindrop  energy  produced  a  seal  on  the  gypsum 
treated  soil  with  relative  HC  and  FIR  more  than 
four  times  as  high  as  the  untreated  Wyman.  (Au- 
thor's abstract) 
W89-03904 
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POLYMER  AND  WATER  QUALITY  EFFECTS 
ON  FLOCCULATION  OF  MONTMORILLON- 
ITE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
S.  M.  Aly,  and  J.  Letey. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  5,  p  1453-1458,  September-October 
1988.  8  fig,  2  tab,  9  ref. 

Descriptors:  "Clay  minerals,  *Water  quality, 
•Polymers,  *Flocculation,  *Soil  conditioners, 
*Montmorillonite,  Soil  aggregates,  Clays,  Soil  dis- 
persants,  Colloids,  Adsorption. 

Wyoming  Na-montmorillonite  (SWy-1)  was  equili- 
brated with  two  synthesized  waters,  representing 
Friant-Kern  Canal  or  a  typical  well  water  of  San 
Joaquin  Valley  (electrical  conductivity  0.05  and 
0.7  dS/m,  respectively).  Adsorption  isotherms  and 
flocculation  patterns  of  the  clay  with  three  anionic 
and  one  nonionic  polyacrylamide  polymers  and 
cationic,  nonionic  and  anionic  derivatized  guar 
polymers,  were  observed.  Polymer  solutions  of 
concentrations  0,  5,  10,  20,  50,  and  100  mg/L  were 
prepared  and  clay  was  added  at  a  concentration  of 
1  g/L.  The  test  tubes  were  shaken  and  than  peri- 
odically photographed  to  record  floe  formation 
and  settling.  Adsorption  was  in  the  general  order: 
cationic  >  nonionic  >  anionic  with  the  exception 
of  the  nonionic  guar  which  was  adsorbed  about 
equally  as  the  cationic  guar.  Adsorption  of  anionic 
polymers  was  greater  from  well  water  than  canal 
water,  whereas  the  opposite  was  true  for  the  cati- 
onic polymer.  Significant  polymer  water  quality 
interactions  on  flocculation  were  observed.  Anion- 
ic polymers  promoted  flocculation  in  the  well 
water  for  polymer  concentrations  >  or  =  5  mg/L, 
but  enhanced  clay  suspension  stability  in  canal 
water.  Floe  volume  increased  with  increasing  cati- 
onic and  nonionic  polymer  adsorption,  whereas 
changes  in  floe  volume  were  insignificant  with 
anionic  polymers.  An  optimal  polymer  concentra- 
tion was  found  with  well  water.  Flocculation  with 
cationic  polymer  was  attributed  to  charge  neutral- 
ization, whereas  flocculation  with  anionic  poly- 
mers was  explained  by  bridging  and  osmotic  at- 
traction. (Author's  abstract) 
W89-03905 


STABLE-ISOTOPE  GEOCHEMISTRY  OF 
SALINE  NEAR-SURFACE  GROUND  WATER: 
EAST-CENTRAL  MICHIGAN  BASIN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Geo- 
logical Sciences. 

D.  T.  Long,  T.  P.  Wilson,  M.  J.  Takacs,  and  D.  H. 
Rezabek. 

Geological  Society  of  America  Bulletin  BUGMA, 
Vol.  100,  No.  10,  p  1568-1577,  October  1988.  13 
fig,  6  tab,  63  ref. 

Descriptors:  'Geochemistry,  'Saline  water, 
•Michigan,  'Isotope  studies,  *Groundwater, 
Brines,  Sulfates,  Groundwater  recharge,  Meteoric 
water,  Aquifers,  Salinity,  Isotopes,  Chemical  prop- 
erties. 

Near-surface  (<  100  m)  groundwater  in  east-cen- 
tral Michigan  basin  is  characterized  by  high  total 
dissolved  solids  (100  to  53,000  mg/1).  The  source 
of  the  salinity  and  the  cause  of  its  distribution  are 
unclear.  The  hypothesis  investigated  was  that  the 
source  of  the  salinity  is  brines  advecting  or  diffus- 
ing upward  into  near-surface  meteoric  water,  and 
ihe  cause  of  the  salinity  distribution  is  the  slow 
flushing  of  water  in  the  argillaceous  sediments  by 
recent  meteoric  water.  Delta  018,  delta  D,  delta 
C13,  delta  S34,  H3,  and  selected  geochemical  vari- 
ables were  studied  in  the  glacial-drift  and  bedrock 
aquifers  composing  the  groundwater  system.  The 
following  isotopic  ranges  were  found:  delta  018, 
6.93  o/oo  to  -18.46  o/oo,  delta  D,  -47.3  o/oo  to  - 
137.4  o/oo;  delta  CI  3,  -6.26  o/oo  to  -20.65  o/oo; 
and  delta  S34,  +3.56  o/oo  to  +67.44  o/oo.  Delta 
018  and  delta  D  plot  along  the  meteoric- water 
line,  and  most  are  extremely  light.  Delta  C13  is 
skewed  to  lighter  values,  and  delta  S34  becomes 
heavier  with  decreasing  dissolved  S04  concentra- 
tion. The  results  are  interpreted  to  indicate  that  the 
saline  groundwater  is  a  mix  of  modern-day,  mete- 
oric water  and  water  that  recharged  the  aquifers  at 
a  time  when  the  climate  was  much  cooler.  The 


cause  of  the  salinity  distribution  is  the  slow  flush- 
ing of  the  aquifers  by  present-day  recharge  water. 
The  source  of  the  salinity  could  be  the  upward 
diffusion  or  advection  of  Michigan  basin  formation 
water,  but  this  has  not  been  confirmed.  Microbial 
reduction  of  S04  is  occurring,  affecting  the  con- 
centrations of  S04  and  HC03  and  the  values  of 
delta  CI 3  and  delta  S34.  (Author's  abstract) 
W89-03906 


REVIEW  OF  THE  BIOGEOCHEMISTRY  OF 
GERMANIUM  IN  NATURAL  WATERS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

B.  L.  Lewis,  M.  O.  Andreae,  P.  N.  Froelich,  and 
R.  A.  Mortlock. 

Science  of  the  Total  Environment  STENDL,  Vol. 
73,  No.  1-2,  p  107-120,  July  1,  1988.  7  fig,  3  tab,  34 
ref. 

Descriptors:  'Trace  elements,  'Germanium,  'Nat- 
ural waters,  'Silicon,  'Methylation,  Pollutants,  Sa- 
linity, Estuaries,  Rivers,  Atomic  absorption  spec- 
trophotometry, Hydrography,  Oceans,  Silicates, 
Water  pollution,  Geochemistry,  Fate  of  pollutants. 

Three  germanium  species,  inorganic  germanium 
(Ge),  monomethylgermanium  (MMGe)  and  di- 
methylgermanium  (DMGe)  have  been  identified  in 
natural  waters.  Ge  in  solution  varies  as  a  coherent 
pair  with  silicon,  reflecting  uptake  into  and  release 
from  the  tests  of  siliceous  organisms.  MMGe  and 
DMGe  display  conservative  behavior  in  estuaries 
and  oceans,  varying  only  with  salinity.  This  con- 
servative behavior  implies  that  methylgermanium 
species  are  not  incorporated  into  the  silicon  bio- 
geochemical  cycle.  The  residence  time  of  methyl- 
Ge  in  the  ocean  is  estimated  to  be  on  the  order  of  a 
few  million  years.  The  production  of  MMGe, 
DMGe  and  trimethylgermanium  (TMGe)  was  ob- 
served in  an  anaerobic  sewage  digester,  suggesting 
that  methyl-Ge  in  the  environment  may  be  pro- 
duced by  microbial  biomethylation  of  Ge  during 
methanogenesis.  Algal  cultures  grown  in  Ge-en- 
riched  media  were  not  observed  to  produce  meth- 
ylgermanium, nor  was  Ge  methylated  by  reaction 
with  methylcobalamin,  a  methylated  vitamin  B12 
derivative.  (Author's  abstract) 
W89-03954 


ROLE  OF  BIOGENIC  THIOLS  IN  THE  SOLU- 
BILITY OF  SULFIDE  MINERALS, 

National  Bureau  of  Standards  (NML),  Gaithers- 

burg,  MD.  Center  for  Analytical  Chemistry. 

D.  Shea,  and  W.  A.  MacCrehan. 

Science  of  the  Total  Environment  STENDL,  Vol. 

73,  No.  1-2,  p  135-141,  July  1,  1988.  6  fig,  21  ref. 

Descriptors:  'Sulfides,  'Geochemistry,  'Minerals, 
'Trace  metals,  'Sulfur  compounds,  'Sediments, 
Chromatography,  Thermodynamics,  Copper,  Cad- 
mium, Lead,  Interstitial  water,  Path  of  pollutants. 

Efforts  to  account  for  observed  trace  metal  con- 
centrations in  anoxic  marine  waters  have  had  only 
limited  success  due  in  part  to  the  lack  of  knowl- 
edge of  the  identity  and  concentration  of  the  or- 
ganic sulfur  compounds  that  are  present.  Concen- 
trations of  thiols,  inorganic  sulfur  species  and  trace 
metals  were  simultaneously  measured  in  sediment 
porewaters  for  the  first  time.  The  depth  profiles  for 
inorganic  sulfur  species  and  trace  metals  are  con- 
sistent with  those  found  by  others;  the  thiol  pro- 
files have  not  been  reported  previously.  In  addition 
to  the  conventional  methods  for  the  determination 
of  the  inorganic  species,  methods  were  developed 
for  the  determination  of  the  biogenic  thiols  and 
desulfides  using  an  HPLC  separation  coupled  to 
selective  electrochemical  detection.  The  solubility 
model  for  sulfide  minerals  has  been  expanded  to 
include  metal-thiol  complexes.  One  thiol,  cysteine, 
appears  to  enhance  CuS  solubility  significantly  in 
these  porewaters.  Thiols  seem  to  have  little  effect 
on  the  solubility  of  CdS  or  PbS.  Confirmation  of 
these  preliminary  results  awaits  more  field  data  and 
a  better  understanding  of  metal-thiol  complexes 
and  stability  constants.  (Stoehr-PTT) 
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PROCEDURE    OF   CODING    HYDROCHEMI- 
CAL       DATA       FOR       CORRESPONDENCE 


FACTOR  ANALYSIS:  APPLICATION  TO  THE 

CHARACTERIZATION    OF    GROUNDWATER 

FLOWS    IN    MULTI-RESERVOIR    SYSTEMS 

(METHODE  D'ADAPTATION  DES  DONNEES 

HYDROGEOCHIMIQUES  EN  ANALYSE  DES 

CORRESPONDANCES:   APPLICATION   A  LA 

CARACTERISATION     DES     CIRCULATIONS 

DANS     LES    SYSTEMES     HYDROGEOLOGI- 

QUES  MULTI-RESERVOIRS), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03987 


NORTHEASTERN  PACIFIC  SUBMICRO- 
METER  AEROSOL  AND  RAINWATER  COM- 
POSITION: A  MULTIVARIATE  ANALYSIS, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Engineering  and  Science. 
For  primary  bibliographic  entry  see  Field  2B. 
W89-03989 


CHEMICAL  CHARACTERISTICS  OF  PRECIPI- 
TATION IN  NH3-AFFECTED  AREAS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

J.  A.  A.  R.  Schuurkes,  M.  M.  J.  Maenen,  and  J.  G. 

M.  Roelofs. 

Atmospheric   Environment   ATEMBP,    Vol.    22, 

No.  8,  p  1689-1698,  August  1988.  3  fig,  5  tab,  34 

ref. 

Descriptors:  'Chemistry  of  precipitation,  'Ammo- 
nia, 'Farm  wastes,  'Acid  rain,  Manure,  Ammoni- 
um, Sulfates,  Precipitation,  Nitrogen,  Rainfall, 
Chemical  composition. 

Effects  of  gaseous  ammonia  (NH3)  on  precipitation 
chemistry  were  studied  in  four  areas  with  a  signifi- 
cant emission  density  as  a  result  of  animal  manure 
production  by  intensive  stockbreeding  activities.  In 
these  NH3-affected  areas,  the  quantity  of  ammoni- 
um (NH4(  +  ))  and  sulfate  (S04(2-))  in  atmospheric 
precipitation  was  1.5-4  times  higher  than  in  rela- 
tively remote  areas,  whereas  70-90%  of  the  deposi- 
tion of  nitrogen  consisted  of  NHx  compounds. 
Particularly  within  a  distance  of  1  km  downwind 
point-sources  of  NH3  emission  bulk  precipitation 
was  less  acidic  and  showed  enhanced  concentra- 
tions of  NH4(  +  )  and  S04(2-)  than  at  larger  dis- 
tances. NH3  is  the  dominant  agent  which  reacts 
with,  and  neutralizes,  acid  compounds  in  the  at- 
mosphere by  forming  ammonium  sulfate 
(NH4)2S04.  Annual  mean  volume-weighted  con- 
centrations of  NH4(  +  )  reached  values  of  179-369 
micromol/1;  those  of  S04(2-)  were  90-145  micro- 
mol/1.  The  highest  measured  total  amount  of  NHx 
compounds  deposited  on  an  open  water  surface 
was  62  kg  N/ha/a.  In  the  studied  areas,  NH4(  +  )  is 
the  dominant  form  of  N  in  atmospheric  precipita- 
tion which,  together  with  S04(2-),  falls  on  and 
enters  the  biosphere.  (Author's  abstract) 
W89-03993 


GAS-PHASE,  CLOUD  AND  RAIN-WATER 
MEASUREMENTS  OF  HYDROGEN  PEROX- 
IDE AT  A  HIGH-ELEVATION  SITE, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 
Air  Quality  Branch. 

K.  J.  Olszyna,  J.  F.  Meagher,  and  E.  M.  Bailey. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
8,  p  1699-1706,  August  1988.  5  fig,  1  tab,  21  ref. 
EPA  Agreement  813-934010. 

Descriptors:  'Air  pollution,  'Clouds,  'Rain,  'Hy- 
drogen peroxide,  'Chemistry  of  precipitation, 
Rainfall,  Seasonal  variation,  Ozone,  Temperature, 
Dewpoint,  Condensation,  Light  intensity,  Distribu- 
tion, Diurnal  distribution. 

Gas-phase  hydrogen  peroxide  (H202)  measure- 
ments were  made  at  the  summit  of  Whitetop 
Mountain  (1689  m),  VA  during  the  summer  and 
fall  of  1986.  Aqueous-phase  (clouds  and  rain) 
H202  measurements  were  made  at  the  same  loca- 
tion during  the  spring,  summer,  and  fall  of  1986. 
Measurements  indicate  a  strong  seasonal  depend- 
ence for  H202,  with  highest  levels  in  the  summer 
and  lower  concentrations  in  spring  and  fall.  The 
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mean  gas-phase  H202  concentration  measured 
during  the  summer  study  was  0.8  ppb  while  the  fall 
mean  was  0.15  ppb.  Gas-phase  concentrations  were 
strongly  correlated  with  03,  ambient  temperature, 
and  dewpoint,  and  only  weakly  correlated  with 
light  intensity.  Hydrogen  peroxide  exhibited  a 
slight  diurnal  variation  with  daytime  values  ex- 
ceeding nighttime  levels  by  26%.  Cloud-water 
H202  showed  no  significant  correlation  with  any 
of  the  major  ions  present  in  cloud-water.  The 
cloud-water  H202  levels  reported  include  the 
highest  value  (247  microM)  thus  far  reported  in  the 
literature.  The  H202  concentrations  in  cloud  sam- 
ples were  usually,  but  not  always,  higher  than 
concentrations  measured  in  rain  samples.  Howev- 
er, samples  collected  during  a  simultaneous  cloud- 
rain  event  yielded  higher  H202  concentrations  in 
the  rain,  indicating  that  H202  levels  aloft  exceeded 
those  measured  near  the  ground.  (Author's  ab- 
stract) 
W89-03994 


DEMETHYLATION  OF  DIMETHYLSULFON- 
IOPROPIONATE  AND  PRODUCTION  OF 
THIOLS  IN  ANOXIC  MARINE  SEDIMENTS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-04003 


DETERMINATION  OF  POLY-BETA-HYDROX- 
YBUTYRATE  AND  POLY-BETA-HYDROXY- 
VALERATE  IN  ACTIVATED  SLUDGE  BY  GAS- 
LIQUID  CHROMATOGRAPHY, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

Y.  Comeau,  K.  J.  Hall,  and  W.  K.  Oldham. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  9,  p  2325-2327,  September 

1988.  2  fig,  19  ref. 

Descriptors:  *Chemical  analysis,  'Activated 
sludge  process,  "Lipids,  *Gas  liquid  chromatogra- 
phy, Sludge,  Activated  sludge,  Polymers,  Chroma- 
tography, Sample  preparation,  Chloroform,  Rea- 
gents, Bacteria,  Detection  limits,  Wastewater  treat- 
ment, Freeze  drying. 

Poly-beta-Hydroxybutyrate  (PHB)  is  a  common 
bacterial  lipid  polymer  that  is  considered  to  play 
an  important  role  in  phosphate  removal  in  the 
activated  sludge  process.  Poly-beta-hydroxyvaler- 
ate  may  play  a  similar  role.  Gas  chromatographic 
methods  for  quantifying  these  compounds  require 
too  many  purification  steps  or  provide  insufficient 
resolution.  An  improved  method  is  described  for 
quantifying  PHB  and  PHA  in  activated  sludge  that 
eliminates  these  problems.  The  method  combines 
lyophilization  of  the  samples,  purification  of  the 
chloroform  phase  by  water  reextraction,  and  the 
use  of  capillary  columns.  Activated  sludge  samples 
for  developing  the  technique  were  taken  from  a 
pilot  plant  treating  domestic  wastewater  at  the 
University  of  British  Columbia.  With  a  flame  ioni- 
zation detector,  the  sensitivity  was  estimated  at 
0.00005  g/1.  When  activated  sludge  was  extracted 
without  lyophilization,  the  sensitivity  of  the  test 
was  reduced  by  an  order  of  magnitude.  (Doria- 
PTT) 
W89-04007 


REMOVAL  OF  IRON  FOR  THE  SPECTRO- 
PHOTOMETRIC  DETERMINATION  OF 
HUMIC  SUBSTANCES  IN  FRESH  WATERS, 

Nagoya   Univ.   (Japan).   Faculty   of  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04O09 


MULTIVARIATE  STATISTICAL  ANALYSIS  OF 
POTASSIUM  AND  CHLORIDE  REDISTRIBU- 
TION FROM  A  LINE-SOURCE  SPRINKLER 
EXPERIMENT, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 

and  Environmental  Sciences. 

W.  R.  Tillotson,  J.  W.  Biggar,  R.  H.  Shumway, 

and  D.  R.  Nielsen. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  4,  p  909-915,  July/August  1988.  4  fig, 

4  tab,  20  ref. 


Descriptors:  *Soil  chemistry,  *Ion  transport,  'Irri- 
gation effects.tivariate  analysis,  'Potassium, 
'Chlorides,  'Sprinklers,  'Soil  water.ribution, 
Solute  transport,  Mathematical  studies,  Statistical 
analysis.ysis  of  variance,  Profiles,  Soil  profiles,  Soil 
science,  Rainfall. 

Water  application  effects  on  K  and  CI  redistribu- 
tion in  a  field  soil  were  quantified  using  a  particu- 
lar multivariate  analysis  of  variance  method,  pro- 
file analysis.  A  field  experiment  was  conducted 
using  the  line-source  sprinkler  system  for  the  deter- 
mination of  water  treatment  effects  on  K  and  CI 
redistribution  through  comparisons  of  K  and  CI 
mean  redistribution  profiles.  Samples  were  ana- 
lyzed for  water  soluble  K  and  CI,  and  gravimetric 
water  content.  A  logarithm  transformation  of  the 
K  and  CI  data  was  sufficient  for  approximate  popu- 
lation multivariate  normality.  Profile  analysis  iden- 
tified the  water  treatment  effects  of  parallelism 
among  the  In  K  mean  redistribution  profiles,  and 
symmetry  and  coincidence  among  the  In  CI  mean 
redistribution  profiles.  Identification  of  specific  ef- 
fects among  the  mean  profiles  amounted  to  the 
determination  of  kinematic  similarity  in  K  and  CI 
redistribution.  Comparisons  of  mean  profiles  corre- 
sponding to  the  depth  variables  were  also  ana- 
lyzed. It  is  concluded  that  profile  analysis  fills  a 
void  in  the  quantification  of  water  treatment  ef- 
fects on  solute  redistribution  not  filled  by  other 
data  analysis  procedures.  (Author's  abstract) 
W89-04011 


INHIBITION  OF  HYDROXYAPATITE  PRE- 
CIPITATION IN  THE  PRESENCE  OF  FULVIC, 
HUMIC,  AND  TANNIC  ACIDS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Plant  and 

Soil  Science. 

For  primary  bibliographic   entry   see   Field   2G. 

W89-04015 


FLUORESCENCE  SPECTROSCOPY  OF 
HUMIC  SUBSTANCES, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
T.  M.  Miano,  G.  Sposito,  and  J.  P.  Martin. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  4,  p  1016-  1019,  July/August  1988.  5 
fig,  1  tab,  13  ref. 

Descriptors:  'Soil  chemistry,  'Fluorescence, 
'Spectroscopy,  'Humic  acids,  'Fulvic  acids, 
'Water  analysis,  Chemical  analysis,  Hydrogen  ion 
concentration,  Aromatic  compounds,  Soil  types, 
Peat,  Loam. 

Fluorescence  spectroscopy  has  been  underutilized 
as  a  method  to  investigate  the  nature  of  humic 
substances.  A  study  was  conducted  to  obtain  fluo- 
rescence excitation  and  emission  spectra  systemati- 
cally for  a  variety  of  humic  and  fulvic  acids  of 
diverse  origin.  Solutions  containing  50  g/cu  m 
humic  or  fulvic  acid  at  pH  values  between  4  and  10 
were  investigated  with  excitation,  emission,  and 
synchronous-scan  excitation  modes  of  fluorescence 
spectroscopy.  The  excitation  spectra  were  marked- 
ly different  for  humic  vs.  fulvic  acid  and  could  be 
used  to  distinguish  unambiguously  between  the 
two  kinds  of  humic  substance  in  aqueous  solution. 
The  fulvic  acid  excitation  spectra  also  differed  as  a 
function  of  provenance.  The  fluorescence  emission 
spectra,  although  broad,  showed  maximum-intensi- 
ty wavelengths  that  were  lower  for  humic  than  for 
fulvic  acids,  indicating  a  greater  degree  of  con- 
densed, aromatic  character  in  humic  acids.  Syn- 
chronous-scan excitation  spectra  of  the  humic  sub- 
stances showed  complex  lineshapes  that  depended 
sensitively  on  the  type  of  humic  substance  as  well 
as  on  the  pH  value.  These  spectra,  which  are 
unique  for  fluorescence  processes,  may  have  im- 
portant potential  in  resolving  condensed  aromatic 
structures  in  humic  and  fulvic  acids.  (Author's 
abstract) 
W89-04017 


POTENTIAL  FOR  BUFFERING  OF  ACIDIC 
PRECIPITATION  BY  MINERAL  WEATHER- 
ING IN  A  FORESTED  ENTISOL, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5C. 


W 89-04020 


LASER-ENHANCED  IONIZATION  AS  A  SE- 
LECTIVE DETECTOR  FOR  THE  LIQUID 
CHROMATOGRAPHIC  DETERMINATION  OF 
ALKYLTINS  IN  SEDIMENT, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5A. 

W89-04025 


DETERMINATION  OF  NONVOLATILE  OR- 
GANIC COMPOUNDS  IN  AQUEOUS  ENVI- 
RONMENTAL SAMPLES  USING  LIQUID 
CHROMATOGRAPHY/MASS  SPECTROME- 
TRY, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04026 


SUMMARY  OF  THE  U.S.  GEOLOGICAL 
SURVEY  NATIONAL  WATER  QUALITY  AS- 
SESSMENT PROGRAM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-04041 


PRELIMINARY  DATA  FOR  NORTHERN 
GREAT  PLAINS  TEST  WELL  1,  NW  1/4  NE  1/4 
SEC.  11,  T.55N.,  R.77W.,  SHERIDAN  COUNTY, 
WYOMING, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04055 


GENERAL  SURFACE  AND  GROUNDWATER 
QUALITY  IN  A  COAL-RESOURCE  AREA 
NEAR  DURANGO,  SOUTHWESTERN  COLO- 
RADO, 

Geological  Survey,  Grand  Junction,  CO.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04063 


EVALUATION     OF     SELECTED     SURFACE 
WATER  QUALITY  STATIONS  IN  WYOMING, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04078 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  GROUNDWATER  IN  CAMP- 
BELL COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04089 


GEOCHEMICAL  STUDIES  OF  ORGANIC 
CARBON  ASSOCIATED  WITH  MOUNT  ST. 
HELENS'  VOLCANIC  ASH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

W.  E.  Pereira,  and  C.  E.  Rostad. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, D.C.  20402.  In:  USGS  Water  Supply  Paper 
2262,  1984.  p  13-23,  5  fig,  3  tab,  28  ref. 

Descriptors:  'Volcanoes,  'Organic  compounds, 
♦Geochemistry,  'Sediments,  'Volcanic  ash,  Or- 
ganic carbon,  Gas  chromatography-mass  spec- 
trometry, Cyclic  diterperoids. 

A  volcanic  ash  sample  obtained  after  the  May  18, 
1980,  eruption  of  Mount  St.  Helens  was  found  to 
contain  significant  amounts  of  organic  carbon. 
Characterization  of  organic  carbon  using  gas  chro- 
matography-mass spectrometry  indicated  the  pres- 
ence of  several  classes  of  compounds,  including 
alkanes,    hydroaromatic   and   aromatic    hydrocar- 
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bons,  fatty  acids,  aromatic  acids,  aldehydes,  phen- 
ols, chlorinated  aromatics,  and  tricyclic  diterpen- 
oids.  The  most  probable  source  of  these  com- 
pounds is  volatilization  of  plant  and  soil  organic 
matter  during  the  eruption,  followed  by  sorption 
and  transport  on  ash  particulates.  Evidence  is  pre- 
sented to  indicate  that  aromatic  hydrocarbons  are 
not  products  of  pyrolysis  of  organic  materials. 
Tricyclic  diterpenoid  compounds  are  probably 
precursors,  intermediates,  and  end-products  in  the 
diagenesis  of  abietic  acid  to  retene  in  forest  soils. 
The  geochemical  significance  of  these  compounds 
is  discussed.  (USGS) 
W89-04098 


AREAL  AND  TEMPORAL  VARIABILITY  OF 
WATER  QUALITY  OF  THE  SAN  JUAN  RIVER 
DRAINAGE  BASIN  UPSTREAM  FROM  SHI- 
PROCK,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

C.  L.  Goetz,  and  C.  G.  Abeyta. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   85-4043, 
1987.  89p,  44  fig,  16  tab,  12  ref. 

Descriptors:  *Water  quality,  *New  Mexico,  •Colo- 
rado, Time  series  analysis,  Statistical  methods, 
Streams,  San  Juan  River,  San  Juan  County,  Shi- 
prock. 

Analyses  indicate  that  water  quality  in  the  San 
Juan  River  drainage  basin  upstream  from  Shi- 
prock,  New  Mexico,  is  quite  variable  from  station 
to  station.  Analyses  are  based  on  water  quality  data 
from  the  U.S.  Geological  Survey  WATSTORE 
files  and  the  New  Mexico  Environmental  Improve- 
ment Division's  files.  In  the  northeastern  part  of 
the  basin,  most  streams  are  calcium-bicarbonate 
waters.  In  the  northwestern  and  southern  part  of 
the  basin,  the  streams  are  calcium-sulfate  and 
sodium-sulfate  waters.  Geology,  climate,  and  land 
use  and  water  use  affect  the  water  quality.  Statisti- 
cal analysis  shows  that  streamflow,  suspended-sedi- 
ment, dissolved-iron,  dissolved-orthophosphate- 
phosphorus,  dissolved-sodium,  dissolved-sulfate, 
and  dissolved-manganese  concentrations,  specific 
conductance,  and  pH  are  highly  variable  among 
most  stations.  Dissolved-radium-226  concentration 
is  the  least  variable  among  stations.  A  trend  in  one 
or  more  water  quality  constituents  for  the  time 
period,  October  1,  1973,  through  September  30, 
1981,  was  detected  at  15  out  of  36  stations  tested. 
The  NASQAN  stations  Animas  River  at  Farming- 
ton  and  San  Juan  River  at  Shiprock,  New  Mexico, 
record  large  volumes  of  flow  that  represent  an 
integration  of  the  flow  from  many  upstream  tribu- 
taries The  data  collected  do  not  represent  what  is 
occurring  at  specific  points  upstream  in  the  basin, 
but  do  provide  accurate  information  on  how  water 
quality  is  changing  over  time  at  the  station  loca- 
tion. A  water  quality,  streamflow  model  would  be 
necessary  to  predict  accurately  what  is  occurring 
simultaneously  in  the  entire  basin.  (USGS) 
W89-04105 


USER'S  MANUAL  FOR  ESTIMATION  OF  DIS- 
SOLVED-SOLIDS  CONCENTRATIONS  AND 
LOADS  IN  SURFACE  WATER, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

T.  D.  Liebermann,  R.  F.  Middelburg,  and  S.  A. 
Irvine. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4124. 
51p,  3  tab,  11  ref. 

Descriptors:  'Computer  programs,  'Salinity,  'Dis- 
solved solids,  'Water  quality,  'Water  analysis, 
Data  analysis 

Dissolved  solids  in  surface  water  are  an  important 
indicator  of  overall  water  quality.  Ordinarily,  dis- 
solved-solids  concentrations  and  loads  are  estimat- 
ed by  indirect  methods  that  are  based  on  periodic 
chemical  analyses.  Three  computer  programs, 
FLAGIT,  DVCOND,  and  SLOAD,  were  devel- 
oped to  provide  a  consistent  and  accurate  method 
of  estimating  dissolved-solids  concentrations  and 


loads.  FLAGIT  retrieves  daily  values  of  specific 
conductance  and  discharge  and  periodic  water 
quality  analyses  from  the  U.S.  Geologic  Survey's 
National  Water  Data  Storage  and  Retrieval 
System  data  base,  deletes  incomplete  data,  and 
flags  possible  data  errors.  DVCOND  fills  in  miss- 
ing daily  values  of  specific  conductance,  when 
appropriate,  by  linear  interpolation.  Using  water 
quality  data,  SLOAD  computes  3  yr  moving  re- 
gressions of  dissolved-solids  loads  as  a  function  of 
specific  conductance  and  discharge.  SLOAD  then 
applies  the  regression  coefficients  to  the  daily 
values  data  to  estimate  daily  dissolved-solids  loads 
that  are  summed  by  month  and  by  year.  Separate 
regressions  are  used  to  estimate  the  mass  fractions 
of  six  major  ions.  The  theoretical  basis  and  under- 
lying assumptions  of  the  procedures  are  presented, 
with  documentation  of  the  programs  and  their  use. 
(USGS) 
W89-04172 


DESALINATION  OF  RECENTLY  ACCRETED 
COASTAL  LAND  IN  THE  EASTERN  PART  OF 
THE  BAY  OF  BENGAL,  BANGLADESH, 

Euroconsult,  Arnhem  (Netherlands). 

L.  K.  Smedema,  and  A.  Jenkins. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  1,  p  1-11,  April  1988.  8  fig,  1  ref. 

Descriptors:  'Bay  of  Bengal,  'Coastal  zone, 
'Saline  soils,  'Desalination,  Monsoons,  Bangla- 
desh, Char  soils,  Seasonal  variation,  Capillarity, 
Leaching,  Surface-groundwater  relations. 

The  mechanism  of  desalinization  of  the  char  soils 
of  recently  accreted  land  in  the  eastern  Bay  of 
Bengal  area,  Bangladesh,  is  described.  The  natural 
groundwater  drainage  of  the  land  is  such  that, 
during  the  monsoon  season,  the  upper  soil  layers 
are  readily  and  rapidly  leached  naturally.  These 
layers  resalinize  in  the  dry  season,  however,  due  to 
the  strong  capillary  characteristics  of  the  find 
sandy/silty  soils.  This  resalinization  will  stop  only 
when  the  upper  groundwater  layers  have  become 
diluted  sufficiently,  a  process  that  takes  decades. 
(Author's  abstract) 
W89-04204 


DETERMINATION  OF  CALCIUM  IN  WATER 
BY  FLOW  INJECTION  ANALYSIS  -  INDUC- 
TIVELY COUPLED  PLASMA  (FIA-ICP)  EMIS- 
SION SPECTROMETRY, 

Hydrological     Research    Inst.,    Pretoria    (South 

Africa). 

P.  L.  Kempster,  J.  F.  van  Staden,  and  H.  R.  van 

Vliet. 

Fresenius    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  332,  No.  2,  p  153-156,  1988.  4  fig, 

1  tab,  13  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Spectrometry,  'Emission  spectometry,  Flow  in- 
jection analysis,  Inductively  coupled  plasma,  Calci- 


Using  an  11  ml  centrifugal  type  spray  chamber,  a 
rapid  sample  introduction  rate  of  320  injections/hr 
may  be  achieved  when  interfacing  flow  injection 
analysis  and  inductively  coupled  plasma  emission 
spectrometric  techniques.  Calcium  was  determined 
in  water  samples  with  a  relative  standard  deviation 
of  better  than  3.5%  over  the  analytical  range  of  10 
to  200  mg/L  Ca  with  a  mean  recovery  of  97%. 
(Author's  abstract) 
W89-04287 


EVALUATION  OF  VOLTAMMETRIC  TITRA- 
TION PROCEDURES  FOR  THE  DETERMINA- 
TION OF  TRACE  METAL  COMPLEXATION 
IN  NATURAL  WATERS  BY  USE  OF  COMPUT- 
ER SIMULATION, 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04288 


DETERMINATION  OF  NANOMOLAR  LEVELS 
OF  NITRITE  IN  FRESH  AND  SEA  WATER  BY 
CATHODIC  STRIPPING  VOLTAMMETRY, 

Liverpool   Univ.   (England).   Oceanography   Lab. 


C.  Van  den  Berg,  and  H.  Li. 

Analytica  Chimica  Acta  ACACAM,  Vol.  212,  No. 

1-2,  p  31-41,  September   15,   1988.  6  fig,   14  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Cathodic  stripping  voltammetry,  Nitrites,  Fresh 
water,  Sea  water. 

Adsorptive  cathodic  stripping  voltammetry  (CSV) 
is  used  for  the  determination  of  nitrite  in  natural 
waters,  including  sea  water.  The  nitrite  is  first 
derivatized  by  diazotization  with  sulfanilamide,  fol- 
lowed by  coupling  to  1-naphthylamine  to  produce 
an  azo  dye.  This  azo  dye  adsorbs  on  the  mercury 
drop  electrode  and  its  reduction  is  fully  reversible. 
The  concentration  of  the  dye  is  linearly  related  to 
the  height  of  the  reduction  peak  for  nitrite  concen- 
trations between  0.3  and  200  nM.  The  optimal 
concentrations  of  sulfanilamide  and  naphthylamine 
are  2  mM  and  0.1  mM,  respectively,  at  a  pH  of  2.5. 
After  diazotization  and  coupling,  the  differential- 
pulse  CSV  of  the  azo  dye  is  done  at  pH  8.4  with  an 
adsorption  potential  of  -0.3  V.  The  standard  devi- 
ation of  a  determination  of  4  nM  nitrite  is  +  or  - 
2%  and  the  limit  of  detection  is  0.3  nM  for  an 
adsorption  time  of  60  s.  The  linear  range  can  be 
extended  by  using  shorter  adsorption  times.  The 
sensitivity  in  sea  water  is  the  same  as  that  in  fresh 
water.  The  concentration  of  the  dye  can  also  be 
measured  by  using  anodic  stripping  voltammetry 
preceded  by  adsorptive  collection  at  -0.7  V,  but 
this  procedure  is  less  sensitive  than  CSV.  (Author's 
abstract) 
W89-04289 


FLUORESCENCE  QUENCHING  MEASURE- 
MENTS OF  COPPER-FULVIC  ACID  BINDING, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
S.  E.  Cabaniss,  and  M.  S.  Shuman. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  21, 
p  2418-2421,   November   1,    1988.   3   fig,    18   ref. 

Descriptors:  'Chemical  analysis,  'Heavy  metals, 
'Copper,  'Trace  metals,  Trace  elements,  Fluores- 
cence quenching  measurements,  Copper-fulvic 
acid  binding,  Error  analysis. 

Current  methodologies  for  calibration  and  analysis 
of  fluorescence  quenching  (FQ)  data  cannot  be 
recommended  for  studies  of  Cu  binding  by  dis- 
solved organic  matter.  Parameter  estimates  based 
solely  on  fluorescence  quenching  data  and  a  simple 
1:1  model  are  unreliable  due  to  strong  covariance 
among  the  three  fitting  parameters  and  large  errors 
in  computed  (Cu(2  +  ))  if  total  copper  >> 
(Cu(2  +  )).  Additional  errors  arise  because  the  rela- 
tionship between  quenching  (Q)  and  bound  Cu 
concentration  (CuL)  is  not  always  linear  as  com- 
monly assumed.  Calibrating  the  fluorescence  meas- 
urements independently  with  a  technique  more 
directly  related  to  metal  concentration  (e.g.,  poten- 
tiometry)  is  recommended.  Although  fluorescence 
quenching  is  fast  enough  for  use  in  kinetic  studies, 
its  error  properties  compare  unfavorably  with 
those  of  the  Cu-PAR  spectrophotometric  method 
in  most  cases.  (Author's  abstract) 
W89-04290 


PHOTOCHROMISM-INDUCED  PHOTOA- 

COUSTIC  SPECTROMETRY  FOR  THE  DE- 
TERMINATION OF  TRACE  MERCURY(II)  AS 
ITS  DITHIZONATE  IN  THE  SOLID  STATE, 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Chem- 
istry. 

N.  Chen,  R.  Guo,  and  E.  P.C.  Lai. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  21, 
p  2435-2439,  November  1,  1988.  5  fig,  2  tab,  14  ref. 

Descriptors:  'Chemical  analysis,  'Heavy  metals, 
'Trace  metals,  'Photometry,  'Spectrophotometry, 
•Mercury,  Photochromism-induced  photoacoustic 
spectometry,  Water  analysis. 

A  new  technique,  photochromism-induced  photoa- 
coustic spectrometry,  has  been  developed  for  the 
determination  of  mercury(II)  as  mercury(II)  dithi- 
zonate  in  the  solid  state.  A  special  photoacoustic 
cell  was  designed  for  inducing  a  photochromic 
reaction  in  mercury(II)^dithizonate  and  detecting 
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the  resultant  photoacoustic  signal  from  its  excited 
state.  Interferences  from  all  other  metal  ions  are 
absent  because  only  mercury(II)  dithizonate  can 
exhibit  photochromism  in  the  solid  state.  A  linear 
standard  calibration  graph  for  Hg(II)  was  obtained 
in  the  quantity  range  from  1.5  to  450  pmol.  The 
relative  standard  deviations  determined  at  15  and 
150  pmol  were  6%  and  3%,  respectively.  When 
the  technique  is  applied  to  water  analysis  with 
dithizone  extraction,  a  detection  limit  of  3  parts  per 
trillion  Hg(II)  is  easily  achievable.  (Author's  ab- 
stract) 
W89-04291 


PYRITE  FORMATION  IN  ANOXIC  ENVIRON- 
MENTS OF  THE  BALTIC, 

Terraqua,  Kalundborg  (Denmark). 

C.  Boesen,  and  D.  Postma. 

American  Journal  of  Science  AFSCAP,  Vol.  288, 

No.  6,  p  575-603,  June  1988.  12  fig,  3  tab,  73  ref. 

Descriptors:  *Sediment-water  interfaces,  *Marine 
sediments,  'Chemical  reactions,  *Pyrite,  'Baltic 
Sea,  Anoxic  environments,  Iron  sulfides,  Sedimen- 
tation rates,  Marine-freshwater  interfaces. 

In  the  Baltic,  anoxic  environments  are  found  in 
both  the  Bornholm  deep  and  the  Gotland  deep  that 
are  rich  in  organic  matter  and  pyrite.  The  Born- 
holm  deep  is  characterized  by  high  rates  of  sedi- 
mentation and  sulfate  reduction.  The  large 
amounts  of  metastable  iron  sulfides  which  accumu- 
late are  converted  to  pyrite  only  over  a  period  of 
>  500  yr.  The  reactive  iron  content  of  the  sedi- 
ments limits  the  amount  of  iron  sulfidized,  while 
the  supply  of  sulfate  determines  whether  FeS  or 
FeS2  is  dominant.  In  the  Gotland  deep,  rates  of 
sedimentation  and  sulfate  reduction  are  lower  with 
very  little  FeS  accumulation  in  the  sediment. 
Pyrite  precipitation  appears  to  occur  directly  with- 
out an  intermediate  FeS  stage.  The  limiting  factor 
for  iron  sulfide  formation  in  both  environments 
appears  to  be  available  reactive  iron.  In  the  Born- 
holm  deep,  C/S  ratios  range  from  normal  marine 
to  slightly  higher  values.  In  the  Gotland  deep,  the 
H2S-containing  bottom  waters  cause  a  decoupling 
of  the  processes  of  organic  matter  accumulation 
and  iron  sulfide  formation.  This  results  in  a  large 
scatter  of  C/S  ratios  which  probably  is  typical  for 
euxinic  environments.  In  the  Gotland  deep,  fresh- 
water clay  below  the  marine  muds  is  presently 
being  sulfidized  by  downward  diffusion  of  H2S. 
This  process  of  sulfidization  can  be  described 
quantitatively  by  a  diffusion  model  developed  by 
Berner  (1969).  (Author's  abstract) 
W89-04295 


DISTRIBUTION  AND  FORMATION  OF  HIGH- 
FLUORINE  GROUNDWATER  IN  CHINA, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

R.  Fuhong,  and  J.  Shuqin. 

Environmental     Geology    and     Water    Sciences 

EGWSEI,  Vol.  12,  No.  1,  p  3-10,  August  1988.  5 

fig,  6  tab,  6  ref. 

Descriptors:  'Fluorine,  'Water  pollution  sources, 
•Groundwater  pollution,  'Human  diseases,  China, 
Fluorine  poisoning,  Infiltration,  Evaporation,  Aer- 
ation zone,  Soil  properties. 

In  China,  high-fluorine  groundwater,  which  con- 
tains more  than  1.0  mg/L  fluorine,  is  mainly  dis- 
tributed in  shallow  aquifers  of  unconsolidated  de- 
posits in  some  arid  and  semiarid  areas,  deep 
aquifers  of  unconsolidated  deposits  in  semiarid 
areas,  as  well  as  in  hot  springs  of  bed  rock  moun- 
tainous areas  and  aquifers  of  fluorite-mine  areas.  Its 
formation  is  controlled  by  regional  climate  factors, 
seepage  conditions  of  groundwater,  as  well  as  the 
hydrogeochemical  environment.  The  physico- 
chemical  properties  of  soil  mass  of  the  aeration 
zone  play  an  important  role  in  fluorine  concentra- 
tion in  shallow  groundwater.  In  the  coastal  plain 
areas,  where  groundwater  is  mainly  recharged  and 
discharged  vertically,  and  its  regime  type  belongs 
to  the  type  of  infiltration  (evaporation),  the  grain 
size  of  soil  mass  of  aeration  zone  directly  influ- 
ences the  amount  of  fluorine  transferred  from  solid 
medium  into  water;  and  the  chemical  constituents 
of  the  soil  mass  of  aeration  zone  control  the  chemi- 


cal characteristics  of  the  shallow  groundwater, 
consequently  influencing  the  concentration  condi- 
tion of  fluorine  in  water.  Fluorine  ion  in  ground- 
water continuously  migrates  and  concentrates 
under  the  comprehensive  influence  of  many  fac- 
tors. High  fluorine  groundwater,  exceeding  the 
sanitary  standard  (1.0  mg/L)  has  an  obvious  zona- 
lity  in  regional  distribution  in  China.  Based  on 
current  statistics,  there  are  approximately  50  mil- 
lion people  who  have  consumed  water  which  ex- 
ceeds standards  in  China.  In  high  fluorine  ground- 
water areas,  endemic  fluorine  poisoning  often 
arises  affecting  human  health  seriously.  At  the  end 
of  1983,  20  million  patients  were  suffering  from 
fluorine  poisoning  diseases  in  China.  Research  on 
the  distribution  and  formation  mechanism  of  fluo- 
rine ion  in  groundwater  has  become  an  important 
task.  (Author's  abstract) 
W89-04321 


WHOLE  ECOSYSTEM  MANIPULATION:  A 
PRODUCTIVE  AVENUE  FOR  TEST  SYSTEM 
RESEARCH, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04351 


WET  DEPOSITION  OF  SULFATE  EM  THE 
INLAND  SEA  REGION  OF  JAPAN, 

Central  Research  Inst,  of  Electric  Power  Industry, 

Tokyo  (Japan). 

S.  Fujita,  and  R.  K.  Kawaratani. 

Journal  of  Atmospheric  Chemistry,  Vol.  7,  No.  1, 

p  59-72,  July  1988.  6  fig,  2  tab,  30  ref. 

Descriptors:  'Acid  rain,  'Coastal  areas,  'Chemis- 
try of  precipitation,  'Sulfates,  'Japan,  'Wet  depo- 
sition, Seawater,  Synoptic  analysis,  Meteorological 
data  collection,  Nitrates. 

Precipitation  chemistry  data  derived  from  a  sam- 
pling network  operated  in  the  Inland  Sea  model 
region  (June  1984-May  1985)  are  used  as  a  basis  for 
discussing  the  wet  deposition  of  sulfate  on  a  re- 
gional scale  in  Japan.  Horizontal  distribution,  sea- 
sonal variation,  relationship  between  wet  deposi- 
tion and  precipitation  amount,  sulfate/nitrate  ratio, 
and  transport  of  sulfate  from  the  ocean  are  dis- 
cussed. Temporal  trends  in  concentrations  of  at- 
mospheric sulfur  compounds  and  sulfate  wet  depo- 
sition in  the  model  region  are  also  covered.  (Au- 
thor's abstract) 
W89-04365 


EFFECT  OF  BASE  ON  THE  C-13  NMR  SPEC- 
TRA OF  MODEL  PHENOLIC  ACIDS  RELAT- 
ED TO  HUMIC  ACIDS  AND  LIGNINS, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 

A.  Petsom,  and  C.  Steelink. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  7,  p  609-620,  July  1988.  4  fig,  4  tab,  10 

ref. 

Descriptors:  'Chemical  analysis,  'Humic  acids, 
'Water  analysis,  Phenolic  acids,  Lignins,  Fulvic 
acids,  Nuclear  magnetic  resonance. 

Humic  acids  are  naturally-occurring  macromole- 
cules  which  occur  ubiquitously  in  soil  and  natural 
waters.  These  macromolecules  contain  carboxylic, 
alcoholic,  phenolic,  carbonyl,  aromatic  and  ali- 
phatic groups,  as  well  as  varying  amounts  of  car- 
bohydrates and  amino  acids.  This  study  was  con- 
ducted to  determine  their  chemical  structures  of 
humic  acids.  Addition  of  base  to  neutral  solutions 
of  a  number  of  model  phenolic  acids  causes  shifts 
in  the  C-13  NMR  absorbance  peaks.  Some  of  these 
shifts  appear  to  be  diagnostic  for  certain  structural 
moieties  and  functional  groups  in  natural  phenolic 
macromolecules,  such  as  lignin  and  fulvic  acid. 
(Brock-PTT) 
W89-04398 


ESTIMATING  STREAMWATER  CONCENTRA- 
TIONS OF  ALUMINIUM  RELEASED  FROM 
STREAMBEDS  DURING  'ACID  EPISODES', 

Freshwater  Biological  Association,  Ambleside 
(England). 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04403 


DENITRIFICATION  IN  COASTAL  BAY  SEDI- 
MENT: REGIONAL  AND  SEASONAL  VARIA- 
TION IN  AARHUS  BIGHT,  DENMARK, 

Aarhus  Univ.   (Denmark).   Inst,   of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-04423 


MICROBIAL  RESPONSE  TO  ORGANIC  PAR- 
TICLE GENERATION  BY  SURFACE  COAGU- 
LATION IN  SEAWATER, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Biological  Oceanography  Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-04426 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  BULK  PRECIPITATION  IN  THE 
RICHARDS  BAY  AREA,  WITH  SPECIAL  REF- 
ERENCE TO  LAKE  MZINGAZI, 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Natal  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-04438 


IRON,  MOLYBDENUM  AND  PHOSPHORUS 
LIMITATION  OF  N2  FIXATION  MAINTAINS 
NITROGEN  DEFICIENCY  OF  PLANKTON  IN 
THE  GREAT  SALT  LAKE  DRAINAGE  (UTAH, 

USA), 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04489 


RELATION  OF  HYDROGEOLOGIC  SETTING 
TO  CHEMICAL  CHARACTERISTICS  OF  SE- 
LECTED LAKES  AND  WETLANDS  WITHIN  A 
CLIMATE  GRADIENT  IN  THE  NORTH-CEN- 
TRAL UNITED  STATES, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04490 


USE  OF  REGIONAL  LAKE-SULFATE  CON- 
CENTRATIONS IN  THE  EVALUATION  OF 
WATERSHED  PROCESSES  IN  HIGH-ELEVA- 
TION PARTS  OF  THE  WESTERN  UNITED 
STATES, 

Geological  Survey,  Lakewood,  CO. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-04491 


CHARACTERISTICS  OF  LAKES  IN  MOUN- 
TAINOUS AREAS  OF  THE  WESTERN  UNITED 
STATES, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 

W 89-04492 


CHARACTERISTICS   OF   ACIDIC   LAKES   IN 
THE  EASTERN  UNITED  STATES, 

State  Univ.  of  New  York  Coll.  at  Oswego. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04493 


VERY  IMBALANCED  NUTRIENT  BUDGET 
FOR  MIRROR  LAKE,  NEW  HAMPSHIRE, 
U.S.A., 

Institute   of  Ecosystem   Studies,   Millbrook,    NY. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04495 


SEASONAL  DYNAMICS  OF  PHYSICAL  AND 
CHEMICAL  PROPERTIES  OF  A  WARM  MON- 
OMICTIC  RESERVOIR, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 

W89-04496 


EXAMPLES  OF  CHANGES  IN  WATER  CHEM- 
ISTRY DURING  LAKE  ACIDI-  AND  'DEACID- 
IFICATION', 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04498 


DAPHNIA-HOLOPEDIUM  RELATIONSHIPS 
IN  CANADIAN  SHIELD  LAKES  RANGING  IN 
ACIDITY, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-O4505 


NUTRIENT  SUBSIDY  IN  MONTANE  LAKES: 
FLUVIAL  SEDIMENTS  VERSUS  VOLCANIC 
ASH, 

Montana  Univ.,  Poison.  Flathead  Lake  Biological 

Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04511 


ROLE  OF  SEDIMENTATION  IN  REGULAT- 
ING MAJOR  ION  COMPOSITION  IN  A 
SOFTWATER,  SEEPAGE  LAKE  IN  NORTH- 
ERN WISCONSIN, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04513 


EXCRETION  OF  PHOSPHATE  AND  AMMO- 
NIA FROM  MICROCRUSTACEANS,  AND  ITS 
VERTICAL  AND  SEASONAL  DISTRIBUTION 
AT  AN  OFFSHORE  STATION  IN  LAKE 
MICHIGAN, 

Wisconsin  Univ. -Milwaukee.  Center  for  Great 
Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04515 


RECENT  SEDIMENTS  IN  THE  IRON-MERO- 
MICTIC  LAKE  SKJENNUNGEN, 

Oslo  Univ.  (Norway).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04523 


MAJOR  PATHWAYS  INVOLVED  IN  THE  UTI- 
LIZATION OF  PRIMARY  PRODUCTION  IN  A 
TEMPERATE  EUTROPHIC  LAKE, 

Carbon   14  Centralen,  The  International  Agency 

for  C14  Determination,  15,  Agern  Alle,  DK-2970 

Horsholm,  Denmark. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04525 


DOSE-EFFECT  RELATIONSHIPS  BETWEEN 
PHOSPHORUS  CONCENTRATION  AND  PHY- 
TOPLANKTON  BIOMASS  IN  THE  REEUWIJK 
LAKES  (THE  NETHERLANDS), 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04528 


ALGAL  RESPONSES  TO  NITROGEN  AND 
PHOSPHORUS  ADDITIONS  IN  FOUR  CEN- 
TRAL NORTH  ISLAND,  NEW  ZEALAND 
LAKEWATERS, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04539 


2L.  Estuaries 


CAUSES  OF  WETLAND  LOSS  IN  THE  COAST- 
AL CENTRAL  GULF  OF  MEXICO.  VOLUME  I: 
EXECUTIVE  SUMMARY. 


Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03357 


POSTULATED  WATER  AVAILABILITY  GRA- 
DIENT IN  A  COASTAL  LANDSCAPE:  AN  ECO- 
PHYSIOLOGICAL  ANALYSIS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 
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MICROPHYTOBENTHIC  PRODUCTIVITY 
AND  BIOMASS  IS  SUBLITTORAL  SEDI- 
MENTS OF  A  STRATIFIED  BAY,  SOUTH- 
EASTERN KATTEGAT, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Marine 
Botany. 

K.  Sundback,  and  B.  Jonsson. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol  122,  No.  1,  p  63-81,  October  6, 
1988.  8  fig,  3  tab,  61  ref. 

Descriptors:  *Bays,  *Benthic  flora,  *  Productivity, 
'Biomass,  *Bottom  sediments,  *  Stratification, 
Microorganisms,  Kattegat,  Primary  productivity, 
Eutrophication,  Limiting  factors,  Light  penetra- 
tion, Nutrients,  Phytoplankton,  Turbidity,  Sedi- 
ment-water interfaces. 

The  aims  of  this  investigation  were  to  quantify  the 
sediment-associated  microflora  in  the  primary  pro- 
duction of  an  area  subjected  to  eutrophication  and 
to  assess  the  limiting  factors.  There  was  consider- 
able potential  production,  but  the  actual  in-situ 
production  was  light-limited  at  a  depth  of  >5  m. 
Productivity  and  biomass  did  not,  however,  de- 
crease linearly  with  depth  and  some  of  the  highest 
values  were  measured  at  about  15  m,  where  little 
of  the  surface  light  penetrated.  This  pattern  of 
distribution  along  the  depth  gradient  is  interpreted 
as  a  result  of  the  interaction  of  light  and  nutrient 
conditions,  sediment  type,  and  the  degree  of  expo- 
sure to  water  movements.  The  primary  production 
occurred  mainly  during  May-September  and 
varied  depending  on  depth  and  sediment  type.  The 
annual  microphytobenthic  production  for  the 
whole  bay  has  been  estimated  as  5-10  g  C/square 
m,  which  corresponds  to  5-10%  of  the  annual 
phytoplankton  production.  It  is  suggested  that  in 
an  early  stage  of  eutrophication,  before  an  exten- 
sive increase  in  turbidity  caused  by  phytoplankton, 
the  microphytobenthos  will  benefit  from  increased 
nutrient  levels.  Microphytobenthic  production  will 
then  have  a  positive  effect  on  the  ecosystem  by 
improving  oxygen  conditions  at  the  sediment/ 
water  interface  and  by  decreasing  the  release  of 
inorganic  nutrients  from  the  sediment.  (Author's 
abstract) 
W89-03393 


SPECIATION  OF  PB-210/PO-210  IN  AQUATIC 
SYSTEMS  AND  THEIR  DEPOSITS, 

Uppsala  Univ.  (Sweden).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03400 


REMOBILISATION  OF  ACTINIDES  FROM  IN- 

TERTIDAL  SEDIMENTS   OF  THE   RAVENG- 

LASS  ESTUARY, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell   (England).   Environmental   and   Medical 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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NUTRIENT  UPTAKE  AND  RELEASE  DURING 
GROWTH  AND  DECOMPOSITION  OF  EEL- 
GRASS,  ZOSTERA  MARINA  L.,  AND  ITS  EF- 
FECTS ON  THE  NUTRIENT  DYNAMICS  OF 
LAKE  GREVELINGEN, 

Rusthofstraat  13,  4337  KK  Middelburg,  The  Neth- 
erlands. 

G.  C.  Pellikaan,  and  P.  H.  Nienhuis. 
Aquatic  Botany  AQBODS,  Vol.  30,  No.  3,  p  189- 
214,  March  1988.  10  fig,  6  tab,  64  ref. 


Descriptors:  'Nutrient  uptake,  'Cycling  nutrients, 
♦Grasses,  *Aquatic  plants,  *Saline  lakes,  Estuaries, 
Marshes,  Decomposition,  Models,  Detritus,  Nitro- 
gen, Phosphorus,  The  Netherlands,  Carbon. 

Since  1971,  when  the  Grevelingen  estuary  was 
turned  into  a  shallow  saline  lake,  meadows  of 
eelgrass  have  extended  rapidly.  The  role  of  eel- 
grass,  Zostera  marina  L.,  in  the  uptake  and  release 
of  nutrients  was  investigated  for  1977  in  relation  to 
studies  on  the  nutrient  dynamics  of  Lake  Grevelin- 
gen. The  internal  concentrations  of  carbon,  nitro- 
gen and  phosphorus  in  the  above-ground  parts 
showed  minima  for  nitrogen  (2%  of  dry  weight 
(DW)  and  phosphorus  (0.15%  of  DW)  in  summer. 
The  total  year's  production  of  above-ground  bio- 
mass was  calculated  as  8510  tons  ash-free  dry 
weight  (AFDW)  for  the  entire  Lake  Grevelingen; 
93%  of  eelgrass  biomass  entered  the  detritus  pool. 
The  decomposition  processes  of  leaching,  fragmen- 
tation, mineralization,  transport  and  burial  are  pre- 
sented in  a  descriptive  model,  and  input  and  output 
data  are  given.  An  eelgrass  sub-system  in  shallow 
water  and  a  gully  sub-system  in  the  deeper  parts 
where  eelgrass  detritus  is  deposited  have  been  rec- 
ognized. In  autumn,  approximately  2%  of  the  eel- 
grass annual  production  accumulated  near  the  sea- 
walls. In  spring,  only  4%  of  the  eelgrass  produc- 
tion of  the  previous  year  was  detected  as  coarse 
and  fine  detritus  on  the  bottom  of  gullies  and 
sandflats.  Eelgrass  decomposes  slowly  and  it  is 
likely  that,  according  to  the  model  calculations, 
after  1  year  about  one-third  of  the  total  eelgrass 
detritus  pool  finally  accumulates  as  ultrafine  partic- 
ulate organic  matter  (POM)  on  the  anoxic  gully 
bottom.  From  1971  until  1978,  Lake  Grevelingen 
was  isolated  from  the  North  Sea  and  rivers. 
During  this  period,  the  dissolved  organic  carbon 
(DOC)  pool  in  the  water  column  increased  by  2-3 
mg/1.  Refractory  DOC  derived  from  leaching  eel- 
grass detritus  contributed  25-40%  of  this  increase. 
The  amounts  of  nutrients  fixed  by  eelgrass  during 
the  growing  season,  May-August,  were  estimated 
at  3829  tons  of  carbon,  178  tons  of  nitrogen  and  29 
tons  of  phosphorus.  These  amounts  are  quite  high 
compared  to  the  results  of  nutrient  balance  studies 
of  Lake  Grevelingen.  It  can  be  concluded  that 
eelgrass  is  of  such  importance  for  the  nutrient 
cycling  in  Lake  Grevelingen  that  its  role  must  be 
integrated  in  the  existing  nutrient  balance  model. 
(Author's  abstract) 
W89-03461 


LEAF  PRODUCTION  AND  EXPORT  OF  THE 
SEAGRASS  SYRINGODIUM  FILIFORME 
KUTZ.  IN  INDIAN  RTVER  LAGOON,  FLORI- 
DA, 

Harbor  Branch  Inst.,  Inc.,  Fort  Pierce,  FL. 

B.  Fry,  and  R.  W.  Virnstein. 

Aquatic  Botany  AQBODS,  Vol.  30,  No.  3,  p  261- 

266,  March  1988.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Grasses,  'Aquatic  plants,  'Lagoons, 
'Primary  productivity,  'Florida,  Food  chains,  Bio- 
mass, Leaves,  Plant  growth. 

Regrowth  and  in  situ-marking  techniques  were 
used  to  estimate  leaf  production  of  Syringodium 
filiforme.  in  Indian  River  Lagoon  during  1981  and 
1982.  Productivity  varied  with  season  from  0.5 
(winter)  to  4.0  (summer)  g  dry  weight/sq  m/day  in 
1981  and  averaged  1.8  g  dry  weight/sq  m/day 
during  May  to  August  1982.  Seagrass  export,  esti- 
mated by  collecting  floating  leaves  over  1  to  2 
weeks  from  field  enclosures,  averaged  47%  of  total 
production  in  the  1982  summer  growing  season. 
Such  high  rates  of  export,  relative  to  productivity, 
characterize  the  extensive  Syringodium  meadows 
in  Indian  River  Lagoon  of  Florida.  (Author's  ab- 
stract) 
W89-03464 


INFAUNAL  BENTHIC  RECOLONIZATION 
AFTER  DREDGING  OPERATIONS  IN  LA 
CORUNA  BAY,  NW  SPAIN, 

Instituto  Espanol  de  Oceanographia,  La  Coruna 

(Spain).  Centro  Costero  del  La  Coruna. 

For   primary   bibliographic   entry   see   Field   6G. 
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TRACE  METALS  IN  THE  EASTERN  PART  OF 
THE  NORTH  SEA.  II:  FLOWS  OF  CD,  CU,  HG, 
PB  AND  ZN  THROUGH  THE  COASTAL  AREA, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  voor  Analy- 

tische  Chemie. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03476 


APPLICATION  OF  CALCULATION  MODELS 
FOR  ESTIMATING  PRIMARY  PRODUCTIVI- 
TY IN  TWO  TOPICAL  MEXICAN  COASTAL 
LAGOONS, 

Universidad    Nacional     Autonoma    de    Mexico, 

Mexico  City.  Inst,  de  Ciencias  del  Mar  y  Limnolo- 

gia. 

L.  D.  Mee. 

Revista  de  Biologia  Tropical  RBTCAP,  Vol.  35, 

No.  2,  p  183-193,  November  1987.  6  fig,  1  tab,  24 

ref. 

Descriptors:  'Primary  productivity,  'Tropical  re- 
gions, *Lagoons,  'Model  studies,  'Mathematical 
models,  Photosynthesis,  Light  intensity,  Carbon 
radioisotopes,  Mathematical  studies. 

Data  from  detailed  radiocarbon  uptake  studies  of 
two  turbid  and  highly  productive  Mexican  tropical 
coastal  lagoons  with  distinct  ecological  environ- 
ments were  used  to  evaluate  and  adapt  calculation 
models  for  the  integration  of  total  daily  C14  pro- 
ductivity (Sigma  p).  For  such  environments,  the 
precision  of  the  conventional  methodology  does 
not  permit  reliable  estimates  of  the  photosyntheti- 
cally  utilizable  light  energy  term  I(k)  (introduced 
by  Tailing  in  1957)  from  the  low  light  regions  of 
p/I  curves.  Since  the  widely  used  Tailing  integral 
was  thus  not  directly  applicable,  alternative  solu- 
tions which  only  require  knowledge  of  the  position 
and  height  of  the  subsurface  productivity  maxi- 
mum were  evaluated.  One  of  these  models  was 
found  to  predict  Sigma  p  to  within  10%  of  plani- 
metric  measurements  in  all  cases.  Suggestions  are 
given  for  practical  application  of  this  model  and 
for  its  future  development  in  association  with  the 
assimilation  number  concept.  (Author's  abstract) 
W89-03480 


MACROBENTHIC  DISTRIBUTION  WITHIN 
THE  SEDIMENT  ALONG  AN  ESTUARINE  SA- 
LINITY GRADIENT:  BENTHIC  STUDIES  OF 
THE  LOWER  CHESAPEAKE  BAY  8, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

D.  M.  Dauer,  R.  M.  Ewing,  and  A.  J.  Rodi. 
Internationale  Revue  der  gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  5,  p  529-538,  1987.  3  fig,  2 
tab,  20  ref. 

Descriptors:  'Benthic  fauna,  'Macroinvertebrates, 
'Estuaries,  'Bottom  sediments,  'Chesapeake  Bay, 
'Population  density,  Biomass,  Salinity,  Vertical 
distribution,  Mollusks,  James  River,  York  River, 
Rapahannock  River. 

The  distribution  of  the  macrobenthic  infaunal  com- 
munity within  the  upper  25  cm  of  the  sediment  was 
studied  at  16  stations  in  the  lower  Chesapeake  Bay. 
Stations  were  located  from  the  tidal  freshwater  to 
the  polyhaline  zone  of  major  tributaries  (James, 
York  and  Rappahannock  Rivers)  and  in  the  poly- 
haline portion  of  the  lower  bay  mainstem.  Profiles 
for  total  number  of  individuals,  total  ash-free  dry 
weight  biomass  and  species  encountered  with 
depth  were  calculated.  Except  for  the  deep  dwell- 
ing bivalve,  Macoma  balthica,  tributary  macro- 
benthic communities  had  a  shallow  depth  distribu- 
tion compared  to  the  mainstem  sites  which  were 
found  in  generally  coarser  sediments  in  the  higher 
salinity  region  of  the  estuary.  (See  W89-03494  thru 
W89-03496)  (Author's  abstract) 
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FURTHER  DEVELOPMENTS  OF  MACRO- 
ZOOBENTHOS  IN  LUBECK  BAY,  FOLLOW- 
ING RECOLONISATION  IN  1980/81, 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology. 
F.  Gosselck,  F.  Doerschel,  and  T.  Doerschel. 
Internationale  Revue  .der  gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  5,  p  631-638,  1987.  3  fig,  1 
tab,  20  ref. 


Descriptors:  'Benthic  fauna,  'Coastal  waters, 
'Lubeck  Bay,  'Baltic  Sea,  Seasonal  variation,  Mol- 
lusks, Water  currents,  Species  composition, 
Oxygen  deficit,  Hydrogen  sulfide. 

The  macrozoobenthos  in  Lubeck  Bay  (West 
Baltic)  was  investigated  from  1982  to  1985.  The 
bottom  water  layer  is  characterized  by  oxygen 
deficiency  or  the  presence  of  H2S  at  depths  greater 
than  20  m  in  late  summer  and  autumn,  when  the 
benthic  fauna  lacks  diversity  and  consists  only  of 
Halicryptus  spinulosus,  Polydora  ciliata  and  Dias- 
tylis  rathkei.  The  influx  of  oxygen-rich  water  into 
the  region  is  followed  by  rapid  colonization  by 
opportunistic  species  (Capitella  capitata,  Polydora 
ciliata)  which  are  joined  by  predacious  species, 
such  as  Harmothe  sarsi,  Halicryptus  spinulosus, 
and  Anaitides  maculata.  Bivalve  larvae  are  carried 
in  by  the  current.  It  is  assumed  that,  if  the  hydro- 
graphic  conditions  remain  uniformly  favorable, 
damaged  regions  will  be  recolonized  after  a  year 
by  drifting  larvae  and,  for  a  few  species,  by  adult 
immigration.  (See  also  W89-03493)  (Author's  ab- 
stract) 
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NITROGEN  CYCLING  BETWEEN  SEDIMENT 
AND  THE  SHALLOW-WATER  COLUMN  IN 
THE  TRANSITION  ZONE  OF  THE  POTOMAC 
RIVER  AND  ESTUARY:  I.  NITRATE  AND  AM- 
MONIUM FLUXES, 
Geological  Survey,  Reston,  VA. 
N.  S.  Simon. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  26,  No.  5,  p  483-497,  May  1988.  3  fig,  40  ref. 

Descriptors:  'Sediment-water  interfaces,  'Nitro- 
gen cycling,  'Nitrates,  'Cycling  nutrients,  'Poto- 
mac River,  'Ammonium,  'Estuaries,  Rivers,  Tran- 
sition zone,  Shallow  water,  Seasonal  variation. 

A  3-year  study  of  seasonal  variation  in  water- 
column  and  sediment  nitrogen  species  was  con- 
ducted in  the  transition  zone  of  the  Potomac  River 
35  m  from  the  Virginia  shore  at  a  site  with  an 
average  water-column  depth  of  approximately  1  m 
over  sandy  sediment.  A  diffusion-controlled  sam- 
pler was  used  to  collect  water  samples  from  the 
water  column,  at  the  interface  between  the  water 
column  and  sediment,  and  at  several  tens  of  centi- 
meters into  the  sediment.  Nitrate  was  the  predomi- 
nant dissolved  N  species  in  the  water  column.  The 
importance  of  denitrification  was  inferred  by  ni- 
trate fluxes  which  were  directed  into  the  sediment 
from  the  water  column  during  approximately  75% 
of  the  sampling  periods  and  ranged  from  0.02  to 
0.69  mmol/sq  m/day.  Flux  of  nitrate  from  the 
sediment  into  the  water  column,  >  or  =  0.1 
mmol/sq  m/day,  due  possibly  to  nitrification  in 
surficial  sediment,  occurred  during  one  spring  and 
two  summer  sampling  periods.  Ammonium  fluxes 
were  <0.1  mmol/sq  m/day  during  90%  of  the 
sampling  periods.  Of  the  ammonium  fluxes  that 
were  >0.05  mmol/sq  m/day,  all  were  fluxes  into 
the  sediment  during  sampling  periods  when  sedi- 
ment resuspension  occurred,  and  all  were  into  the 
water  column  during  periods  of  calm.  The  mean 
value  of  ammonium  flux  (0.005  0.05  mmol/sq  m/ 
day)  from  the  sandy,  shallow-water  sediments  was 
two  orders  of  magnitude  less  than  the  ammonium 
fluxes  from  the  deeper,  silty  channel  sediments  in 
the  same  reach  of  the  river.  Diffusive  flux  calcula- 
tions suggest  that  approximately  one  order  of  mag- 
nitude more  nitrate  than  ammonium  is  cycled  be- 
tween the  shallow-water  column  and  the  sandy 
sediment  in  the  transition  zone  of  the  Potomac 
River.  (Author's  abstract) 
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TRACE  METALS  DISTRIBUTION  IN 
HUANGHE  (YELLOW  RIVER)  ESTUARINE 
SEDIMENTS, 

Shandong  Coll.  of  Oceanography  (China).  Dept. 
of  Chemistry. 

J.  Zhang,  W.  W.  Huang,  and  J.  M.  Martin. 
Estuarine,   Coastal  and   Shelf  Science   ECSSD3, 
Vol.  26,  No.  5,  p  499-516,  May  1988.  10  fig,  3  tab, 
34  ref. 

Descriptors:  'Yellow  River,  'Estuaries,  'Sedi- 
ments, 'Trace  metals,  'Heavy  metals,  'Suspended 


sediments,  'Huanghe  River,  'China,  Iron,  Manga- 
nese, Lead,  Copper,  Zinc,  Chromium,  Nickel,  Alu- 
minum, Rivers,  Storms. 

Huanghe  River  and  estuarine  sediments  were  ana- 
lyzed to  determine  Fe,  Mn,  Pb,  Cu,  Zn,  Cr,  Ni, 
and  Al.  The  concentrations  of  these  heavy  metals 
are  relatively  lower  than  in  most  of  the  large 
rivers/estuaries  in  the  world.  The  distribution  in 
the  Huanghe  River  estuary  is  mainly  controlled  by 
the  natural  sedimentary  dynamics  processes  and 
most  likely  affected  very  little  by  anthropogenic 
contamination.  Despite  a  substantial  sedimentation 
occurring  near  the  river  mouth,  a  large  amount  of 
suspended  matter  is  transported  northeastwards 
and  along  the  coast  line  in  winter.  A  significant 
resuspension  of  surface  sediments  occurs  during 
storm  periods  and  plays  an  important  role  in  the 
particulate  heavy  metal  distribution  in  the 
Huanghe  River  estuary.  (Author's  abstract) 
W89-03505 


MANGANESE    CYCLING    IN    COASTAL    RE- 
GIONS: RESPONSE  TO  EUTROPHICATION, 

Rhode  Island  Univ.,  Narragansett.  Marine  Ecosys- 
tems Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03506 


TRENDS  IN  NUTRIENT  AND  OXYGEN  CON- 
DITIONS WITHIN  THE  KATTEGAT:  EFFECTS 
OF  LOCAL  NUTRIENT  SUPPLY, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Oceanogra- 
phy. 
For  primary  bibliographic  entry  see  Field  5C. 
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BENTHIC  COMMUNITIES  AND  THEIR 
PHYSICAL  ENVIRONMENT  IN  RELATION 
TO  URBAN  POLLUTION  FROM  THE  CITY  OF 
TROMSO,  NORWAY:  3.  EPIFAUNA  ON  PIER- 
PILINGS, 

Tromsoe  Univ.  (Norway).  Dept.  of  Marine  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03508 


NITROGEN  UPTAKE  IN  THE  PHYTOPLANK- 
TON  OF  OSLOFJORDEN,  NORWAY:  EF- 
FECTS OF  ENVIRONMENTAL  AND  BIOLOGI- 
CAL COVARIATES, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
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COASTAL  AND  CATCHMENT  BASIN  CON- 
TROLS ON  ESTUARY  MORPHOLOGY  OF 
THE  SOUTH-EASTERN  CAPE  COAST, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Ge- 
ology. 

J.  S.  V.  Reddering. 

South  African  Journal  of  Science,  Vol.  84,  No.  3,  p 
154-157,  January  1988.  3  fig,  18  ref. 

Descriptors:  'Estuaries,  'Coasts,  'Geomorpho- 
logy,  'Inlets,  'South  Africa,  Sand,  Waves,  Sedi- 
ments, Tidal  prism. 

The  south-eastern  Cape  coast  can  be  divided  into  4 
morphological  types:  high  gradient,  hard-rock 
coast;  embayed  coast;  aeolian  dune  coast;  and  low 
gradient,  soft-rock  coast.  Coastal  geomorphology, 
littoral  sand  supply,  wave  influence,  tidal  prism, 
tidal  inlet  configuration  and  catchment  basin  lithol- 
ogy  all  influence  the  type  and  shape  of  an  estuary. 
Several  hydrodynamic  processes  are  affected  by 
the  type  of  channel  in  an  estuary,  as  well  as  wheth- 
er its  tidal  inlet  is  permanently  open.  Coastal  geo- 
morphology, extent  of  wave  influence,  state  of 
tidal  inlets,  tidal  prisms  and  mud  content  of  the 
sediment  can  be  used  as  parameters  to  formulate  a 
genetically  based,  physical  classification  of  south- 
eastern Cape  estuaries.  This  scheme  can  be  expand- 
ed to  include  other  Southern  African  estuaries. 
(Author's  abstract) 
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PHYSICAL  ENVIRONMENTAL  FACTORS 
CONTRIBUTE  TO  RECURRING  HYPOXIA  IN 
THE  NEW  YORK  BIGHT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  MD.  Office  of  Oceanic  and  At- 
mospheric Research. 

For  primary  bibliographic  entry  see  Field  5C. 
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TIDAL  AND  RESIDUAL  FLOWS  IN  THE 
WESTERN  DUTCH  WADDEN  SEA:  I.  NUMER- 
ICAL MODEL  RESULTS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
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Descriptors:  *Tidal  basins,  *Tidal  currents,  *Flow 
pattern,  'Wadden  Sea,  *North  Sea,  *The  Nether- 
lands, *Model  studies,  'Mathematical  models, 
Inlets,  Estuaries. 

A  two-dimensional  numerical  model,  which  in- 
cludes tidal  basins  in  the  western  Dutch  Wadden 
Sea  and  a  part  of  the  adjacent  North  Sea,  is  used  to 
study  tidal  and  tidally-driven  residual  flows  and 
elevations.  The  model  is  verified  by  comparing 
observed  and  computed  water  elevations  in  some 
stations  and  transport  rates  through  the  tidal  inlets. 
The  consequence  of  topographical  and  geometrical 
differences  for  the  terms  in  the  governing  equa- 
tions is  discussed  by  comparing  the  magnitude  of 
these  terms  in  some  characteristic  grid  points,  viz. 
the  open  sea,  inlet  and  basin  channel,  in  which  all 
terms  are  decomposed  along  and  perpendicular  to 
the  dominant  current  direction.  Averaging  over  a 
tidal  period  shows  that  compared  to  the  time- 
dependent  equations  an  important  shift  takes  place 
in  the  relative  influence  of  the  different  terms, 
mainly  caused  by  the  increased  influence  of  the 
advective  term.  The  resulting  tidally-driven  residu- 
al flow  field  is  interpreted  as  a  combination  of  a 
constant  volume  transport  (1-2%  of  the  tidal  trans- 
port in  the  tidal  inlets)  between  connected  tidal 
basins  and  isolated  residual  eddies  (with  velocities 
of  10-15%  of  the  tidal  velocity  amplitude  and  a 
typical  length  scale  of  between  3  and  10  km). 
Observations  confirm  that  the  drop  in  residual 
elevations  in  tidal  inlets  and  the  rise  in  tidal  basins 
are  phenomena  characteristic  of  all  tidal  basins. 
(Author's  abstract) 
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ASSESSMENT  OF  BENTHIC  PHOSPHORUS 
REGENERATION  IN  AN  ESTUARINE  ECO- 
SYSTEM MODEL, 
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Descriptors:  *Estuarine  environment,  'Cycling  nu- 
trients, 'Phosphorus  regeneration,  'Eutrophica- 
tion,  'Sediment-water  interfaces,  'Wadden  Sea, 
•The  Netherlands,  'Model  studies,  'Mathematical 
models,  Phosphates,  Mineralization,  Benthic  envi- 
ronment. 

Benthic  P  regeneration  is  an  important  factor  in 
eutrophication  processes  of  shallow  water  systems. 
In  any  ecological  modelling  approach  of  such  sys- 
tems an  adequate  description  of  the  sediment-water 
interactions  is  necessary.  With  this  aim  a  fairly 
simple  concept  with  a  low  number  of  variables  and 
parameters  was  formulated.  The  most  important 
parameter  regulating  the  benthic  P  fluxes  is  the 
Damkohler  number  (Da),  which  represents  the 
combined  effect  of  the  aerobic  first  order  adsorp- 
tion/desorption  rate,  the  oxygen  penetration  depth 
and  the  apparent  diffusion  coefficient.  For  Da 
<0.3  anaerobic  processes  dominate  P  fluxes  across 
the  sediment- water  interface;  for  Da  >  12  chemical 
transformations  in  the  aerobic  layer  are  the  most 
important.  The  concept  is  applied  to  EMOWAD, 
an  ecological  model  of  the  western  part  of  the 
Dutch  Wadden  Sea.  In  the  subtidal  sediments  of 
this  estuary,  Da  is  estimated  at  0.4  in  summer  and 
5.8  in  winter.  For  the  intertidal  areas  these  num- 
bers are  3.9  and  23,  respectively   According  to  the 


model,  benthic  P  fluxes  are  almost  absent  in  winter 
and  reach  values  of  up  to  1.75  mmol/sq  m/d  in 
summer.  Approximately  70%  of  the  organic  P 
compounds  reaching  the  sediments  is  regenerated 
within  the  same  year.  The  model  results  suggest 
that  organic  P  accumulated  in  the  sediments  during 
the  winter  and  spring  is  released  into  the  water 
column  during  the  summer.  Part  of  the  phosphates 
produced  by  mineralization  is  retained  temporarily 
in  the  sediment  due  to  adsorption  to  the  sediment 
particles.  (Author's  abstract) 
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AND  BIOMASS  IN  THE  WESTERN  WADDEN 
SEA  (THE  NETHERLANDS):  A  COMPARISON 
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Dissolved  nutrient  concentrations  (Si,  P,  N),  algal 
biomass  (separated  into  diatoms  and  microflagel- 
lates),  and  total  primary  production  were  deter- 
mined in  1986  during  7  cruises  in  both  the  inner 
and  outer  parts  of  the  estuary  of  the  western 
Wadden  Sea.  The  biomass  data,  obtained  after 
converting  cell  biovolume  and  cell  counts  into 
carbon,  were  compared  with  those  simulated  by  a 
two-dimensional  multitrophic  ecosystem  model. 
The  general  pattern  of  the  succession  of  algal 
species  was  the  same  for  all  compartments:  a 
bloom  of  diatoms  in  early  spring  followed  by  one 
of  microflagellates,  predominantly  the  colonial 
alga  Phaeocystis  pouchetii.  Throughout  the  year 
the  biomass  of  the  two  algal  groups  differed  be- 
tween inner  and  outer  compartments  of  the  estu- 
ary. In  spring  the  carbon  biomass  of  the  microfla- 
gellates in  the  compartments  bordering  on  the 
North  Sea  exceeded  that  of  the  inner  compart- 
ments by  a  factor  of  2.  The  reverse  was  found  for 
the  diatoms  in  summer.  A  reasonable  fit  between 
the  field  data  and  simulated  data  was  only  obtained 
in  spring;  large  differences  were  found  for  the 
summer  period.  During  that  period  an  extensive 
diatom  population  characterized  by  a  low  primary 
production  was  observed,  which  did  not  corre- 
spond with  the  model  simulation.  Possible  factors 
causing  the  differences  between  observed  and  sim- 
ulated data,  e.g.  nutrient  regeneration,  were  ana- 
lyzed. (Author's  abstract) 
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To  contribute  to  the  validation  of  a  recently  devel- 
oped ecosystem  model  of  the  western  Wadden  Sea, 
data  on  bacterial  biomass  and  production  were 
acquired.  Seven  field  stations,  spread  over  the  two 
main  basins  of  the  estuarine  system,  were  sampled 
monthly  in  1986.  Between  these  basins  significant 
differences  were  found  in  counts,  biovolume,  bio- 
mass and  production  of  bacteria  (measured  by  the 
tritiated  thymidine  method)  with  consistently 
higher  mean  values  of  bacterial  variables  in  the 
Vlie  basin.  Bacterial  production  rates  of  2-175  mg 
C/cu  m/d  were  obtained  for  the  Vlie  basin,  with 
an  annual  production  of  10-1 1  g  C/cu  m,  while  the 
production  in  the  Marsdiep  basin  did  not  exceed  45 


mg  C/cu  m/d,  with  an  annual  production  of  3  g 
C/cu  m.  Bacterial  biomass  varied  over  the  year 
from  2-140  mg  C/cu  m  in  the  study  area,  with  a 
mean  biomass  of  39  mg  C/cu  m  in  the  Vlie  basin 
and  23  mg  C/cu  m  in  the  Marsdiep  basin.  Blooms 
of  bacteria  occurred  in  May  and  July-August.  Spa- 
tial and  temporal  fluctuations  in  bacterial  variables 
are  discussed,  taking  into  account  different  envi- 
ronmental factors  and  the  availability  of  food  for 
bacteria  in  relation  to  transport  and  exchange  of 
water  masses  between  the  two  basins  and  the 
North  Sea.  Results  are  compared  with  the  results 
as  simulated  by  the  ecosystem  model.  (Author's 
abstract) 
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From  1974-77  a  study  was  made  of  the  abundance 
and  distribution  of  the  zooplankton  species  of  the 
Ems  estuary  (The  Netherlands  and  the  Federal 
Republic  of  Germany),  an  area  of  about  500  sq  km 
with  extensive  tidal  flats.  The  most  important  com- 
ponent of  the  zooplankton  consisted  of  holoplank- 
tonic  calanoid  copepods  with,  during  the  summer, 
a  significant  contribution  of  meroplankton,  mainly 
consisting  of  polychaete  and  cirripede  larvae.  Zoo- 
plankton abundance  showed  a  marked  seasonality, 
with  a  pronounced  spring  peak  and  a  smaller  late 
summer/autumn  peak.  In  the  low  salinity  area  the 
spring  bloom  was  dominated  by  Eurytemora  af- 
finis,  which  persisted  in  the  salinities  below  S  =  5 
upriver  during  the  whole  year.  In  the  polyhaline 
area  Acartia  bifilosa  was  the  main  component  of 
the  spring  bloom.  The  late  summer  maximum  from 
August  to  October  was  dominated  by  A.  tonsa  in 
the  meso-  and  polyhaline  area  and  by  A.  discau- 
data  and  Centropages  hamatus  in  the  euhaline  part 
of  the  estuary  bordering  on  the  Wadden  Sea 
proper.  The  number  of  abundant  (>1000  ind/cu 
m)  species  increased  from  the  inner,  fresher  part  of 
the  estuary  towards  the  Wadden  Sea  but,  except 
for  April,  average  zooplankton  density  in  salinities 
<18  was  similar  (2768  ind/cu  m)  to  the  density  in 
salinities  >18  (2817  ind/cu  m).  The  distribution 
patterns  show  that  there  are  only  a  few  autochth- 
onous species  and  that  the  majority  of  species  is 
allochthonous  and  penetrates  more  or  less  deeply 
into  the  estuary  from  the  Wadden  Sea  and  North 
Sea,  varying  with  species  and  season.  (Author's 
abstract) 
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Field  studies  on  the  Maroni  river  were  conducted 
during  one  rainy  season  and  one  dry  season.  The 
sand   of  the   Maroni  fluvio-estuarine  system  are 
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subject  to  seasonal  variations.  During  the  dry 
season  the  sands  were  distributed  in  2  groups  on 
either  side  of  the  lie  aux  Pigeons,  whereas  during 
the  rainy  season,  greater  homogeneity  was  noted 
throughout  the  estuary.  The  sands  gave  evidence 
of  a  lengthy  history  including  marine,  continental 
and  finally  fluviatile  stages.  They  play  a  part  in 
sedimentation  on  the  inner  continental  shelf.  Fine 
sediments  had  uniform  characteristics  throughout 
the  year.  Mineralogic  and  elemental  composition  in 
the  vicinity  of  He  Portal  indicated  that  they  were 
different  on  either  side  of  a  limit  separating  the 
fluviatile  and  estuarine  zones.  Sediment  groups 
were  respectively  autochtonal  (upstream)  and  al- 
lochtonal  (downstream),  while  the  characteristics 
of  the  clay  assemblage  and  elemental  composition 
in  the  latter  zone  are  evidence  of  an  Amazon  River 
origin.  Their  patterns  showed  evidence  of  a  local 
stock  that  is  quickly  diluted  by  the  mass  of  sedi- 
ments derived  from  the  Amazon  River,  the  pre- 
dominant source  for  the  region.  (Author's  abstract) 
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Three  West  Sweden  fjords  were  investigated  at  the 
same  14  stations  in  1976  and  1986;  8  of  these  had 
been  investigated  in  the  1920's.  The  stations  are 
situated  at  7  to  27  m  water  depths  in  protected 
areas  without  any  significant  local  pollution  input, 
but  now  with  organically  enriched  sediments. 
Comparisons  of  benthic  fauna  between  1976  and 
1986  showed  the  following  significant  reductions: 
in  total  mean  abundance  and  biomass  (excluding 
some  large  and  rare  species);  in  abundance  and 
biomass  of  molluscs;  in  abundance  of  suspension 
feeders  and  carnivores.  Similarity  indices  gave  sig- 
nificant differences  between  1976  and  1986,  and 
between  the  1920's  and  both  1976  and  1986.  The 
greatest  changes  had  occurred  in  the  2  fjords  with 
the  most  restricted  water  circulation.  Although 
these  faunal  changes  may  be  attributed  to  several 
factors,  recently  increased  periods  of  hypoxia  in 
the  bottom  water,  which  could  be  a  result  of  large- 
scale  eutrophication,  are  suggested  as  the  main 
impact  on  the  benthos.  (Author's  abstract) 
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The  distribution  of  dissolved  reactive  phosphate, 
nitrate,  and  nitrite  in  the  waters  as  well  as  total 
organic  carbon,  total  phosphorus,  and  Kjeldahl 
nitrogen  in  the  sediments  of  the  Shatt  al-Arab 


Estuary  and  the  northwestern  Arabian  Gulf  were 
studied  from  November  1979  to  April  1980.  The 
Shatt  al-Arab  waters  contain  0.18  to  0.70  microg- 
at/1  phosphate  P,  26.12  to  52.39  microg-at/1  nitrate 
N,  and  0.53  to  0.70  microg-at/1  nitrite  N,  indicating 
that  this  river  should  be  considered  a  source  of 
nutrients  to  the  Arabian  Gulf.  It  was  concluded 
that  most  of  the  nitrate  is  supplied  in  dissolved 
form,  while  an  appreciable  amount  of  phosphate  is 
adsorbed  to  fine  suspended  particles  and  released 
at  higher  salinities.  Total  organic  carbon  in  surfi- 
cial  sediment  was  found  to  vary  between  0.14% 
and  0.96%.  These  rather  low  values  are  attributed 
to  dilution  by  dust  fallout,  which  is  a  major  source 
of  sediments  in  this  area.  (Author's  abstract) 
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Papers  presented  at  a  seminar  on  Narragansett  Bay 
on  January  28,  1985  have  the  objective  of  bringing 
to  the  public  attention  the  important  research  and 
management  issues  in  the  Bay.  The  many  issues 
concerning  the  health  and  value  of  the  Bay  are 
considered  with  subjects  ranging  from  waste 
crankcase  oil  disposal  to  sociological  concerns. 
First  an  overview  is  given  then  explanations  of 
Bay  economics,  pollution  inputs,  circulation  dy- 
namics, and  management  issues.  (See  W89-03724 
thru  W  89-03726)  (Author's  abstract) 
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The  impact  of  Narragansett  Bay  on  the  economy 
of  Rhode  Island  was  examined.  For  the  Narragan- 
sett Bay  quahog  resource,  the  harvest  may  be 
somewhere  between  16  and  18  million  dollars.  The 
Navy  has  had  a  powerful  long-term  influence  on 
the  economy  of  Narragansett  Bay,  with  revenues 
dropping  from  about  215,000  to  98,000  dollars. 
Marine  transportation  annual  revenues  have  in- 
creased little  due  primarily  to  freight  and  the  car- 
rying of  freight.  Commercial  fishing  has  increased 
about  500%  since  1967.  The  marine  industry  is  a 
composite  of  shipbuilding,  oil  and  gas  service  com- 
panies, instrumentation  companies  and  boat  gear 
suppliers.  As  long  as  people  dump  in  the  Bay,  then 
that  is  a  service  the  Bay  is  performing.  It  is  meas- 
ured here  as  an  opportunity  cost.  It  would  have 
taken  about  300  million  dollars  to  prevent  pollution 
from  passing  through  Field's  Point  Sewage  Plant. 
This  expense  has  increased  over  time.  Narragansett 
Bay  therefore  accounts  for  15%  of  the  total  per- 
sonal income  in  the  State  of  Rhode  Island.  The 
gross  state  product  is  about  $14  billion  with  per- 
sonal income  around  $11  billion.  This  adds  up  in 


direct  numbers  to  $1.3  billion  from  the  bay.  (See 

also  W  89-03723)  (Lantz-PTT) 

W89-03724 


CIRCULATION  DYNAMICS, 

M.  Spaulding. 

IN:  Narragansett  Bay:  Issues,  Resources,  Status 
and  Management.  Proceedings  of  a  Seminar  held 
January  28,  1985,  Washington,  DC.  NOAA  Estu- 
ary-of-the-Month Seminar  Series,  No.  1,  August 
1987.  p  71-146,  50  fig,  16  ref. 

Descriptors:  'Water  circulation,  'Tides,  'Path  of 
pollutants,  'Narragansett  Bay,  'Rhode  Island, 
Waves,  Fluid  dynamics,  Tidal  hydraulics,  Wind, 
Providence  River,  Seekonk  River. 

The  three  major  components  of  circulation  dynam- 
ics are  long  period  wave  forcing,  wind  forcing, 
and  density/river  runoff  forcing.  Long  period 
waves  (tide  and  seiching)  are  primarily  standing 
wave  systems  with  surface  elevation  and  tidal  cur- 
rent out  of  phase  by  80  degrees.  M2(semidiurnal 
tidal  component)  forcing  predominates  with  a 
mean  tidal  range  of  1.1m  at  the  bay  mouth  and 
amplifies  a  factor  of  1.3  at  the  head  due  to  bay 
geometry  -  phase  lag  of  20  minutes.  Interaction  of 
M2,  and  M4  and  M6  (M2  harmonics)  tidal  constitu- 
ents and  5  hr  longitudinal  seiching  frequency  of 
bay  leads  to  distinct  double  peak  flood  currents. 
Factor  of  two  differential  in  depth  between  the 
west  (shallow)  and  east  (deep)  passage  leads  to 
stronger  tidal  currents  and  larger  transport  in  the 
east  passage.  Since  the  bay  time  response  of  10  hrs 
is  short  compared  to  the  predominate  4-10  day 
meteorological  forcing  the  bay  is  in  quasi-steady 
state.  Wind  induced  flows  are  strongly  impacted 
by  the  presence  of  the  tide  and  the  resulting  en- 
hanced bottom  friction.  The  directionality  of  wind 
forcing  combined  with  the  differential  depths  in 
the  east  and  west  passage  results  in  substantial 
inter-passage  transport  with  magnitudes  15-30%  of 
tidal  transport  for  typical  wind  stress  levels.  Non- 
local wind  forcing  at  2-10  day  periods  may  be 
significant  in  the  lower  bay.  Wind  induced  re- 
sponse is  a  strong  function  of  location,  extending 
from  weak  correlation  in  the  upper  bay  to  strongly 
correlated  in  the  lower  bay.  With  respect  to  densi- 
ty/river, runoff  the  bay  is  well  mixed  in  the  lower 
reaches,  partially  mixed  in  the  mid-section  and 
stratified  in  the  Providence  and  Seekonk  Rivers. 
Dredged  channel  in  the  upper  bay  strongly  im- 
pacts residual  flow  field.  Pollutant  transport  dy- 
namics involve  the  following  components:  (1)  Nar- 
ragansett Bay  has  a  flushing  time  of  10-40  days 
(mean  value  -  26  days)  depending  on  the  freshwa- 
ter runoff.  Providence  River  -  3  to  10  days;  (2)  The 
principal  transport  mechanisms  in  Providence 
River  are  horizontal  advection  and  diffusion.  Lat- 
eral diffusion  is  most  important  where  the  dredged 
channel  represents  only  a  small  portion  of  the  cross 
sectional  area;  (3)  All  pollutants  show  high  values 
in  Providence  River  in  the  vicinity  of  waste  dis- 
charges and  decrease  to  near  background  at  mid- 
bay  Dilution  rates  of  0.5/day  are  typical.  Storm 
induced  pollutant  loads  modify  this  character  for 
periods,  5-7  days.  (See  W89-03723)  (Lantz-PTT) 
W89-03726 


RELATIVE  SELECTIVITY  OF  FIVE  COASTAL 
MARSH  SAMPLING  GEARS, 

Louisiana  Cooperative  Fish  and  Wildlife  Research 

Unit.,  Baton  Rouge. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03851 


ORGANIC  CARBON  AND  NITROGEN  FLOW 
FROM  MARINE  CYANOBACTERIA  TO  SE- 
MIAQUATIC  INSECT  FOOD  WEBS, 

Texas  Univ.,  Port  Aransas.  Marine  Science  Inst. 
W.  M.  Pulich,  and  R.  S.  Scalan. 
Contributions  in  Marine  Science,  Vol.  30,  p  27-37, 
December  1987.  1  fig,  3  tab,  26  ref. 

Descriptors:  'Cyanophyta,  'Marine  algae,  'Food 
chains,  'Insects,  'Tidal  flats,  Organic  carbon,  Ni- 
trogen, Carbon  cycle,  Nitrogen  cycle. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 


On  coastal  wind-tidal  flats  of  South  Texas,  stable 
carbon  isotopic  composition  of  resident  semiaqua- 
tic  insects  reflects  the  isotopic  signature  of  cyano- 
bacterial  mats,  the  dominant  primary  producers. 
As  evidenced  by  the  abundance  of  insect  popula- 
tions, the  transfer  of  marine  cyanobacterial  biomass 
to  insect  food  webs  is  a  major  pathway  of  carbon 
flow  in  this  intertidal  environment.  Three  distinct 
plant  nitrogen  sources  are  delineated  from  the  ni- 
trogen isotope  data  set:  blue-green  algae,  upland 
plants,  and  plants  of  a  freshwater  playa  area;  how- 
ever, additional  nitrogen  measurements  are  neces- 
sary to  demonstrate  trophic  relationships  between 
insects.  (Author's  abstract) 
W89-03852 


VARIABILITY  IN  THE  DISTRIBUTION  OF 
LATE-STAGE  OYSTER  LARVAE  IN  THE  CAL- 
CASIEU ESTUARY, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  4C 
W89-03853 


SEASONAL  VARIATIONS  IN  THE  COPPER 
COMPLEXING  CAPACITY  OF  PORT  HACK- 
ING, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
D.  J.  Mackey,  and  R.  Szymczak. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  2,  p  125-132,  1988.  5 
fig,  33  ref. 

Descriptors:  'Copper,  'Metal  complexes,  'Metals, 
'Estuaries,  Seasonal  variation,  Coastal  waters,  Eu- 
trophication,  Metals,  Phytoplankton,  Australia. 

The  copper  complexing  capacity  (CuCC)  of 
waters  at  the  entrance  to  Port  Hacking  estuary, 
Australia,  was  monitored  approximately  daily  from 
February  to  November  1984.  Biological  and  hy- 
drological  parameters  collected  from  this  area 
since  1942  provide  a  wealth  of  historical  data  to 
aid  in  the  interpretation  of  the  results.  From  May 
to  August,  the  CuCC  values  averaged  about  5  nM, 
with  occasional  high  values  (up  to  17  nM)  attribut- 
able to  terrestrial  runoff  following  heavy  rain- 
storms. In  mid-October,  CuCC  values  up  to  56  nM 
were  attributable  to  a  phytoplankton  bloom  that 
resulted  from  the  intrusion  of  nutrient-rich  slope 
waters  onto  the  continental  shelf.  These  intrusions 
of  slope  water  seem  to  be  driven  onto  the  conti- 
nental shelf  by  the  approach  of  the  East  Australian 
Current  and  its  associated  eddy  field.  The  ap- 
proach of  an  eddy  coincided  with  a  secondary 
maximum  in  the  CuCC  (30  nM)  that  occurred  in 
mid-April.  The  CuCC  of  Port  Hacking  is  dominat- 
ed by  processes  originating  outside  the  estuary; 
Port  Hacking  cannot  therefore  be  a  significant 
source  of  organic  ligands  to  coastal  waters.  (Au- 
thor's abstract) 
W89-03857 


POST-1847  CHANGES  IN  THE  AVON-HEATH- 
COTE  ESTUARY,  CHRISTCHURCH:  A  STUDY 
OF  THE  EFFECT  OF  URBAN  DEVELOPMENT 
AROUND  A  TIDAL  ESTUARY, 

Christchurch  City  Engineer's  Dept.  (New  Zea- 
land). 

For  primary  bibliographic  entry  see  Field  4C. 
W89-03860 


'FURKERT-HEATH'  RELATIONSHIP  FOR 
TIDAL  INLET  STABILITY  REVIEWED, 

of  Works  and   Development,   Hamilton 
(New  Zealand).  Water  Quality  Centre. 
T.  M.  Hume,  and  C.  E.  Herdendorf. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research   NZJMBS,   Vol.   22,   No.    1,  p   129-134, 
1988.  2  fig,  I  tab,  27  ref. 

Descriptors:  'Model  studies,  'New  Zealand, 
•Inlets,  'Stability  analysis,  'Tidal  effects,  Mathe- 
matical models,  Reviews,  Channel  erosion,  Error 

analysis 

The  'Furkert-Heath'  relationship  is  a  commonly 
used   method   of  assessing   the   stability   of  New 


Zealand  inlets.  However,  the  equation  published 
by  Heath  in  1975  was  incorrectly  calculated  which 
has  led  to  misinterpretation  of  data  in  some  cases. 
Recalculation  resulted  in  a  new  linear  relation  be- 
tween the  inlet  gorge  cross-sectional  area  A  and 
tidal  prism  omega.  Misuses  of  the  'Furkert-Heath' 
equation  are  identified  including:  extrapolating  pre- 
dictions beyond  the  data  field;  neglecting  errors 
inherent  in  measurement  of  A  and  omega;  method 
of  characterizing  sedimentation  regime;  neglecting 
confidence  limits  of  data;  using  A-omega  relation- 
ships as  the  sole  indicator  of  inlet  stability;  and 
applying  the  relationship  to  inlets  other  than  bar- 
rier-enclosed inlets.  (Author's  abstract) 
W89-03861 


POVERTY  BAY,  NEW  ZEALAND:  A  CASE  OF 
COASTAL  ACCRETION  1886-1975, 

Ministry   of  Works  and  Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

R.  K.  Smith. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  22,  No.   1,  p   135-141, 

1988.  4  fig,  2  tab,  9  ref. 

Descriptors:  'Accretion,  'Deposition,  'Beach  pro- 
files, 'Bays,  'New  Zealand,  'Sedimentation,  Histo- 
ry, Geomorphology,  Surveys,  Sediment  yield, 
Beaches,  Port  facilities,  Diversion,  Erosion. 

Survey  and  aerial  photograph  measurements  reveal 
that  increased  sediment  yield  has  resulted  in  the 
deposition  of  3,970,000  cu  m  of  material  around  the 
bay  and  up  to  500  m  of  progradation  in  the  south- 
west of  Poverty  Bay,  New  Zealand,  since  the 
1880s.  Initially,  port  development  enhanced  sedi- 
mentation on  the  north-eastern  side  of  the  Bay,  but 
later  sand  mining  and  river  diversion  caused  the 
newly  accreted  deposit  to  be  eroded.  The  eastern 
end  of  the  beach  now  appears  to  be  in  a  state  of 
quasi-equilibrium.  Stopbanking  the  Waipaoa  River 
has  increased  sedimentation  in  the  south-west 
where  the  rate  of  fluvial  supply  exceeds  the  capac- 
ity of  marine  transport  processes.  Increased  sedi- 
ment yield  associated  with  land  clearance  has 
caused  a  25%  increase  in  the  volume  of  material 
annually  deposited  on  Waikanae  and  Muriwai 
beaches.  (Author's  abstract) 
W89-03862 


TRAPPED  SEA  WATER  IN  LAKE  HAKAPOUA, 

NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Div.  of  Marine  and 

Freshwater  Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03869 


CONTRASTING  BEHAVIOUR  OF  DISSOLVED 
AND  PARTICULATE  NICKEL  AND  ZINC  IN  A 
POLLUTED  ESTUARY, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03936 


COMPARISON  OF  SALT  MARSH  HUMIC 
ACID  WITH  HUMIC-LIKE  SUBSTANCES 
FROM  THE  INDIGENOUS  PLANT  SPECIES 
SPARTINA  ALTERNIFLORA  (LOISEL), 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 

Inst   fuer  Wasser-,  Boden-  und  Lufthygiene. 

Z.  Filip,  J.  J.  Alberts,  M.  V.  Cheshire,  B.  A. 

Goodman,  and  J.  R.  Bacon. 

Science  of  the  Total  Environment  STENDL,  Vol. 

71,  No.  2,  p  157-172,  May  1988.  6  fig,  4  tab,  38  ref. 

Descriptors:  'Microbial  degradation,  'Organic 
matter,  'Spartina  'Salt  marshes,  'Humic  acids, 
'Marine  sediments,  'Detritus,  Degradation  prod- 
ucts, Degradation,  Chemical  analysis,  Carbon,  Hy- 
drogen, Nitrogen,  Oxygen,  Mass  spectrometry, 
Vanadium,  Copper,  Heavy  metals,  Chlorophyll, 
Infrared  spectroscopy. 

Substances  resembling  humic  acids  were  extracted 
from  fresh  plant  material  (Spartina  alterniflora)  and 
from  dead  plant  debris.  Their  elemental  composi- 
tion, spectral  characteristics  in  the  UV,  visible  and 


IR  regions,  and  electron  spin  resonance  were  com- 
pared with  those  of  humic  acid  from  mud  in  which 
the  plants  were  growing.  The  results  show  the 
plant  humic  substances  to  consist  of  a  higher  por- 
tion of  aliphatic  compounds  in  their  complex  struc- 
tures than  that  from  mud.  However,  the  overall 
similarities  between  the  extracted  materials  from 
the  different  sources  indicate  that  S.  alterniflora 
makes  a  direct  contribution  to  the  humic  sub- 
stances in  the  salt  marsh  ecosystems.  (Author's 
abstract) 
W89-03937 


DEMETHYLATION  OF  DIMETHYLSULFON- 
IOPROPIONATE  AND  PRODUCTION  OF 
THIOLS  IN  ANOXIC  MARINE  SEDIMENTS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

R.  P.  Kiene,  and  B.  F.  Taylor. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  9,  p  2208-2212,  September 

1988.  4  fig,  30  ref.  NSF  Grant  OCE-85 16020. 

Descriptors:  'Biochemical  tests,  'Organic  com- 
pounds, 'Water  chemistry,  Marine  sediments,  An- 
aerobic conditions,  Sulfur  compounds,  Microbiolo- 
gical studies,  Sulfur  cycle,  Chemical  reactions, 
Coastal  waters,  Algae,  Marine  algae,  Aquatic 
plants,  Aquatic  life,  Enzymes,  Degradation,  Biode- 
gradation,  Sediments,  Saline  water. 

Dimethylsulfoniopropionate  (DMSP)  is  a  natural 
product  of  algae  and  aquatic  plants,  particularly 
those  from  saline  environments.  Whether  DMSP 
could  serve  as  a  precursor  of  thiols  in  anoxic 
coastal  marine  sediments  was  investigated.  The 
addition  of  10  or  60  microM  DMSP  to  anoxic 
sediment  slurries  caused  the  concentrations  of  3- 
mercaptopropionate  (3-MPA)  and  methanethiol 
(MSH)  to  increase.  Antibiotics  prevented  the  ap- 
pearance of  these  thiols,  indicating  biological  for- 
mation. Dimethyl  sulfide  (DMS)  and  acrylate  also 
accumulated  after  the  addition  of  DMSP,  but  these 
compounds  were  rapidly  metabolized  by  microbes 
and  did  not  reach  high  levels.  Acrylate  and  DMS 
were  probably  generated  by  the  enzymatic  cleav- 
age of  DMSP.  MSH  arose  from  the  microbial 
metabolism  of  DMS,  since  the  direct  addition  of 
DMS  greatly  increased  MSH  production.  Addi- 
tions of  3-methiolpropionate  gave  rise  to  3-MPA  at 
rates  similar  to  those  with  DMSP,  suggesting  that 
sequential  demethylation  of  DMSP  leads  to  3- 
MPA  formation.  Only  small  amounts  of  MSH 
were  liberated  from  3-methiolpropionate,  indicat- 
ing that  demethiolation  was  not  a  major  transfor- 
mation for  3-methiolpropionate.  It  is  concluded 
that  DMSP  was  degraded  in  anoxic  sediments  by 
two  different  pathways.  One  involved  the  well- 
known  enzymatic  cleavage  to  acrylate  and  DMS, 
with  DMS  subsequently  serving  as  a  precursor  of 
MSH.  In  the  other  pathway,  successive  demethyla- 
tions  of  the  sulfur  atom  proceeded  via  3-methiol- 
propionate to  3-MPA.  (Author's  abstract) 
W89-04003 


AVAILABILITY  OF  STREAMFLOW  DATA 
FOR  THE  MOBILE  RIVER  AND  ITS  DISTRI- 
BUTARIES INCLUDING  THE  LOWER  ALA- 
BAMA RIVER  AND  LOWER  TOMBIGBEE 
RIVER, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04147 


DESALINATION  OF  RECENTLY  ACCRETED 
COASTAL  LAND  IN  THE  EASTERN  PART  OF 
THE  BAY  OF  BENGAL,  BANGLADESH, 

Euroconsult,  Arnhem  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-04204 


PYRITE  FORMATION  IN  ANOXIC  ENVIRON- 
MENTS OF  THE  BALTIC, 

Terraqua,  Kalundborg  (Denmark). 

For  primary  bibliographic,  entry  see  Field  2K. 

W89-04295 
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DIVERGENCE  AND  ENTRAINMENT  IN  A 
RIVER  EFFLUENT:  THE  HEARTBREAK 
MODEL, 

Kyoto  Univ.  (Japan).  Dept.  of  Fisheries. 

H.  Kawai. 

Journal  of  the  Oceanographical  Society  of  Japan 

NKGKB4,  Vol.  44,  No.  1,  p  17-32,  February  1988. 

21  fig,  1  tab,  8  ref. 

Descriptors:  'Mixing,  'Model  studies,  'Mathemat- 
ical models,  'Hydrologic  models,  'Rivers,  *En- 
trainment,  'Shinano  River,  'Japan,  'Freshwater- 
seawater  interfaces,  'River  mouth,  River  effluent, 
Heartbreak  Model,  Divergence. 

The  results  of  experiments  of  tracking  drifters  and 
detailed  observations  made  in  the  Shinano  River 
effluent  in  October-November  1970  and  May  1971 
are  presented.  A  new  entrainment  constant,  which 
is  really  the  nondimensional  flow  normal  to  an 
interface  between  effluent  and  seawater,  shows  a 
relation  that  this  normal  flow  is  the  sum  of  the 
nondimensional  longitudinal  and  lateral  diver- 
gences of  the  effluent  with  arbitrarily  shaped 
streamlines.  The  natural  coordinate  system  is  used 
under  a  quasi-steady  state  assumption.  Using  field 
data  and  stated  relationships  the  Heartbreak  Model 
with  intermittently  pinched-off  auricles  for  the  ef- 
fluent is  proposed.  Considerable  lateral  divergence 
in  the  Shinano  River  effluent  is  found  within  500m 
of  the  river  mouth.  This  causes  a  loss  of  available 
potential  energy  associated  with  a  steep  upslope  of 
the  interface  downstream  and  the  inward  flow 
normal  to  the  interface.  It  is  also  found  that  the 
effluent  exhibits  an  asymmetric  heart-shaped  distri- 
bution. The  pit  near  the  central  axis  about  1  km 
from  the  mouth  is  due  to  the  inward  normal  flow 
associated  with  the  dominant  lateral  divergence; 
enlargement  and  detachment  of  auricles  on  both 
sides  of  the  pit  are  due  to  the  outward  normal  flow 
associated  with  the  dominant  longitudinal  conver- 
gence. (Author's  abstract) 
W89-04296 


BIOGEOGRAPHY  OF  THE  COASTAL  WET- 
LANDS OF  THE  PUGET  TROUGH:  DELTAIC 
FORM,  ENVIRONMENT,  AND  MARSH  COM- 
MUNITY STRUCTURE, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Geography. 

I.  Hutchinson. 

Journal  of  Biogeography  JBIODN,  Vol.  15,  No. 

5/6,  p  729-745,  September/November  1988.  4  fig,  4 

tab,  append,  43  ref. 

Descriptors:  'Deltas,  'Marsh  plants,  'Wetlands, 
'Marshes,  'Puget  Trough,  Biogeography,  Pacific 
Northwest,  Vegetation,  River  mouth,  Salinity  gra- 
dient, Discharge  effectiveness  ratio. 

Seventeen  deltas  in  the  Puget  Trough  lowlands  of 
the  Pacific  Northwest  were  classified  on  the  basis 
of  the  morphology  and  physical  environments  of 
their  river  basin-delta-receiving  basin  systems.  The 
classification  algorithm  identified  three  environ- 
mental categories;  two  of  the  deltas  remained  un- 
classified. A  census  was  conducted  of  the  intertidal 
marshes  of  each  delta  foreshore  plant  communities 
were  identified  by  means  of  the  COMPCLUS  pro- 
gram, and  the  community  profiles  of  each  delta 
were  used  as  a  basis  for  the  vegetational  classifica- 
tion. Three  vegetation  units  were  identified.  The 
concordance  in  the  membership  of  the  environ- 
mental and  vegetational  categories  suggests  that 
there  is  a  simple  relationship  between  the  two.  A 
canonical  correlation  analysis  of  nine  environmen- 
tal variables  and  five  plant  community  variables 
supported  this  conclusion;  a  single  dominant  link- 
age between  the  two  sets  of  variables  was  identi- 
fied. This  linkage  is  interpreted  as  a  salinity  gradi- 
ent. The  loadings  of  the  Salicornia-Distichlis  and 
Scirpus  communities  on  the  canonical  variable,  and 
their  response  patterns  with  respect  to  an  index 
variable  (Discharge  Effectiveness  Ratio,  which 
measures  the  relative  magnitude  of  fluvial  and  mar- 
itime influences  at  the  delta  front)  constitute  the 
evidence  for  this  interpretation.  In  contrast  to  the 
fairly  uniform  coastal  marshes  to  north  and  south, 
the  deltaic  mashes  of  the  Puget  Trough  are  com- 
posed of  a  mixture  of  regional  types.  Inter-delta 
variation  can  be  accounted  for  by  the  differences 
in  flow   volumes  and  discharge   regimes  of  the 


contributing  rivers,  and  the  exposure  of  the  delta 

fronts.  (Author's  abstract) 

W89-04312 


PYRITE  FORMATION  IN  MARSHES  DURING 
EARLY  DIAGENESIS, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 
A.  E.  Giblin. 

Geomicrobiology  Journal  GEJODG,  Vol.  6,  No. 
2,  p  77-97,  1988.  8  fig,  3  tab,  56  ref. 

Descriptors:  'Diagenesis,  'Marshes,  'Pyrite, 
'Peat,  Sediments,  Grasses,  Sulfur,  Intertidal  areas, 
Sulfur  bacteria,  Salinity. 

Pyrite  was  removed  from  peat  cores  by  draining 
the  sediments  and  allowing  the  pyrite  to  oxidize. 
Then  the  peat  cores  were  placed  back  into  interti- 
dal salt  marsh  sediments  to  incubate.  Pyrite  accu- 
mulated rapidly  in  peat  incubated  in  situ.  A  greater 
accumulation  of  pyrite  was  observed  in  peat  that 
contained  living  grass  than  peat  in  which  the  grass 
had  been  killed.  Resin-imbedded  samples  of  peat 
from  nearby  sediments  showed  that  small  single 
crystals  of  pyrite  were  abundant,  supporting  the 
idea  that  pyrite  in  marshes  forms  rapidly  through 
direct  precipitation.  Pyrite  was  also  observed  fill- 
ing vascular  channels  in  roots.  It  had  been  pro- 
posed that  pyrite  fills  root  channels  in  freshwater 
environments  where  the  primary  sulfur  source 
used  by  sulfate-reducing  bacteria  is  organic  sulfur 
rather  than  sulfate.  The  widespread  occurrence  of 
pyrite  filling  vascular  channels  in  salt  marsh  peat 
makes  it  unlikely  that  pyrite  morphology  can  be 
used  to  infer  the  salinity  of  the  overlying  water. 
Marsh  sediments  are  characterized  by  higher 
carbon/sulfur  ratios  and  pyritization  (Fe-pyrite/ 
(FE-pyrite  +  Fe-HCl))  indices  than  marine  subti- 
dal  sediments.  Within  wide  ranges  these  indices  do 
not  seem  to  be  very  sensitive  to  salinity  of  flooding 
water  or  carbon  concentrations  in  sediments.  Oxi- 
dation and  iron  availability  appear  to  be  the  major 
controls  on  pyrite  accumulation  in  marshes.  While 
pyrite  concentrations  in  submerged  sediments  can 
be  used  as  indicators  of  relative  rates  of  sulfate 
reduction,  sulfur  storage  in  intertidal  marsh  sedi- 
ments is  not  as  tightly  linked  to  this  microbial 
process.  (Author's  abstract) 
W89-04313 


EFFECT  OF  TEMPERATURE  ON  RATES  OF 
SULFATE  REDUCTION  IN  MARINE  SEDI- 
MENTS, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 
and  Geophysics. 

J.  T.  Westrich,  and  R.  A.  Berner. 
Geomicrobiology  Journal  GEJODG,  Vol.  6,  No. 
2,  p  99-1 17,  1988.  9  fig,  3  tab,  28  ref. 

Descriptors:  'Sulfates,  'Marine  sediments,  'Tem- 
perature effects,  'Long  Island  Sound,  Sulfate  re- 
duction, Arrhenius  Model,  Radioactive  tracers, 
Sulfur  bacteria. 

Rates  of  sulfate  reduction  in  sediments  of  Long 
Island  Sound  varied  as  a  function  of  temperature. 
Temperature  dependence  was  measured  either  by 
following  changes  in  rates  in  intact  cores  with 
seasonal  changes  in  temperature,  or  by  conducting 
laboratory  experiments  on  homogenized  sediments 
under  controlled  temperatures.  At  constant  tem- 
perature, a  large  range  of  sulfate  reduction  rates 
were  observed  for  the  study  sites.  In  both  the 
intact  cores  and  the  laboratory  experiments,  sedi- 
ments with  lower  rates  of  sulfate  reduction  exhibit- 
ed a  more  pronounced  temperature  dependence. 
Apparent  activation  energies  determined  using  the 
Arrhenius  equation  show  a  systematic  trend  with 
sulfate  reduction  rate  when  temperature  was  nor- 
malized. As  the  rate  of  sulfate  reduction  decreased, 
the  apparent  activation  energy  increased  from  36 
to  132  kJ/mole.  Although  this  observation  can  be 
interpreted  in  a  number  of  ways,  it  is  suggested 
that  susceptibility  of  organic  matter  to  metabolic 
attack  exerts  an  important  control  on  the  tempera- 
ture dependence  of  sulfate  reduction,  as  well  as  on 
the  rate  itself.  The  findings  indicate  that  the  use  of 
a  constant  temperature  correction  for  estimating 
annual  rates  of  sulfate  reduction  will  be  inaccurate. 
(Davis-PTT)  (Author's  abstract) 


W89-04314 


CONCURRENT  MOBILE  ON-SITE  AND  IN 
SITU  STRIPED  BASS  CONTAMINANT  AND 
WATER  QUALITY  STUDIES  IN  THE  CHOP- 
TANK  RD7ER  AND  UPPER  CHESAPEAKE 
BAY, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 
Ecology  Section. 

For  primary  bibliographic  entry  see  Field  5C. 
W 89-04345 


TIDAL  INLET  HYDRAULICS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

A.  J.  Mehta,  and  P.  B.  Joshi. 

Journal  of  Hydraulic  Engineering  JHENDB,  Vol. 

114,  No.  11,  p  1321-1338,  November  1988.  8  fig,  1 

tab,  67  ref. 

Descriptors:  'Estuaries,  'Hydraulics,  'Tidal  hy- 
draulics, 'Channels,  'Inlets,  Flow  characteristics, 
Numerical  analysis,  Model  studies,  Tributaries, 
Mathematical  studies,  Tides,  Flood  flow,  Civil  en- 
gineering.. 

The  unique  physiographic  features  of  tidal  inlets 
make  it  convenient  to  treat  inlet  hydraulics  in  two 
parts,  one  pertaining  to  the  channel  through  the 
land  barrier,  and  the  other  to  the  near-field  region 
characterized  by  ebb  and  flood  circulations  beyond 
the  channel.  Theoretical  formulations  for  flow  de- 
scription in  these  regions  lead  to  approximate  but 
useful  analytic  solutions  in  simple  cases.  For  de- 
tailed hydraulic  description,  physical  and  numeri- 
cal modeling  techniques  are  widely  employed. 
Limitations  in  predictive  capabilities  seem  to  arise 
mainly  from  a  lack  of  fuller  understanding  of  hy- 
dromechanical  processes.  Such  interactive  phe- 
nomena as  the  propagation  of  the  buoyant  jet 
through  ambient  sea  waters  during  the  ebbing 
phase  of  tidal  flow,  and  the  influence  of  waves  on 
the  tidal  flow  regime,  require  considerable  addi- 
tional scrutiny  via  field  investigations.  The  com- 
plex nature  of  inlet  behavior  necessitates  the  col- 
lection of  site-specific  prototype  information  as  an 
essential  component  of  hydraulic  analysis  and  in- 
terpretation. (Author's  abstract) 
W89-04359 


STOCHASTIC  DYNAMIC  APPROACH  TO 
PREDICT  WATER  LEVELS  IN  ESTUARIES, 

Technische    Univ.    Twente,    Enschede    (Nether- 
lands). Faculty  of  Applied  Mathematics. 
P.  G.  ten  Brummelhuis,  B.  de  Jong,  and  A.  W. 
Heemink. 

Journal  of  Hydraulic  Engineering  JHENDB,  Vol. 
114,  No.  11,  p  1339-1358,  November  1988.  7  fig,  2 
tab,  25  ref. 

Descriptors:  'Estuaries,  'Mathematical  studies, 
•Water  level,  'Stochastic  process,  'Tides,  Predic- 
tion, Statistical  models,  Tidal  waves,  Standard  de- 
viation, Wind  velocity,  Coasts. 

A  method  is  presented  to  predict  water  levels  in 
tidal  estuaries  using  Kalman  filtering  techniques. 
The  method  is  illustrated  by  predicting  the  water 
levels  in  the  Eastern  Scheldt.  This  estuary  appears 
to  contain  many  of  the  features  inherent  in  model- 
ing flows  in  estuaries.  It  is  seen  that,  although  the 
geometry  is  very  complicated  due  to  numerous 
gullies  and  banks,  a  very  simple  schematization  is 
sufficient.  Furthermore,  it  is  shown  that  nonlinear 
effects  in  the  mouth  due  to  the  complicated  geome- 
try and  the  interaction  between  the  tidal  wave 
along  the  coast  and  the  water  movements  in  the 
estuary  can  be  compensated  by  using  stochastic 
dynamic  methods  applied  to  internal  boundary 
conditions.  (Author's  abstract) 
W89-04360 


DENITRIFICATION  IN  COASTAL  BAY  SEDI- 
MENT: REGIONAL  AND  SEASONAL  VARIA- 
TION IN  AARHUS  BIGHT,  DENMARK, 

Aarhus  Univ.   (Denmark).   Inst,  of  Ecology   and 

Genetics. 

M.  H.  Jensen,  T.  K.  Andersen,  and  J.  Sorensen. 
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Marine  Ecology  Progress  Series  MESEDT,  Vol. 
48,  p  155-162,  1988.  4  fig,  1  tab,  35  ref. 

Descriptors:  *Denitrification,  'Marine  sediments, 
•Bays,  *Coastal  waters,  Nutrient  load,  Primary 
production,  Nitrogen  cycle,  Denmark,  Seasonal 
variation. 

The  seasonal  pattern  of  denitrification  activity  was 
studied  in  sediment  from  three  stations  in  the 
Aarhus  Bight,  Denmark.  At  all  three  stations,  a 
dramatic  increase  in  denitrification  activity  was 
found  in  early  spring  coincident  with  sedimenta- 
tion of  the  spring  phytoplankton  bloom.  The  maxi- 
mum of  activity  was  followed  by  declining  rates  in 
the  early  summer  and  low  and  relatively  constant 
rates  throughout  the  rest  of  the  year.  For  the  three 
sediments,  the  total  range  of  denitrification  activity 
was  <  0.05  to  0.5,  0.05  to  0.7  and  0.2  to  1.0  mmol 
N/sq  m/d,  respectively,  and  the  total  annual  activ- 
ity 35,70  and  180  mmol  N/sq  m/yr.  Regional  dif- 
ferences in  activity  were  comparable  to  differences 
in  organic  content  at  the  three  stations;  throughout 
the  year,  the  highest  activities  were  observed  in 
the  most  organic-rich  sediment  and  lowest  were 
observed  in  the  relatively  organic-poor  sediment. 
The  results  indicate  that  annual  denitrification  may 
increase  in  response  to  higher  nutrient  load  and 
primary  production  in  the  coastal  sea.  (Author's 
abstract) 
W89-04423 


DECOMPOSITION  OF  SPARTINA  ANGLICA 
ROOTS  AND  RHIZOMES  IN  A  SALT  MARSH 
OF  THE  WESTERSCHELDE  ESTUARY, 

Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

M.  A.  Hemminga,  C.  J.  Kok,  and  W.  Munck. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

48,  p  175-184,  1988.  7  fig,  2  tab,  47  ref. 

Descriptors:  *Salt  marshes,  *Spartina,  *Estuaries, 
•Microbial  degradation,  *Marsh  plants,  Aquatic 
plants,  Plant  populations,  Roots,  Rhizomes,  De- 
composition, The  Netherlands. 

Decomposition  of  roots  of  the  salt  marsh  grass 
Spartina  anglica  was  investigated  using  litter  bags. 
The  pattern  of  disappearance  of  the  root  material 
was  essentially  the  same  at  soil  depths  of  30,  15, 
and  3  cm,  and  above-ground.  Average  calculated 
turnover  time  for  S.  anglica  root  material  varied 
between  2.0  and  3.9  yr.  These  differences  are  due 
to  variations  in  decay  rates  at  the  various  depth 
levels  and  marsh  locations.  At  the  creek  levee  and 
low  marsh  study  site,  decomposition  rate  de- 
creased with  depth.  This  phenomenon  was  less 
obvious  at  the  moderately  vegetated  middle  marsh 
site.  A  possible  explanation  of  these  observations 
may  be  found  in  the  interactions  of  living  roots 
with  the  decomposer  community  in  the  salt  marsh 
sediment.  S.  anglica  roots  decomposed  faster  with 
increasing  elevation  of  the  marsh  location,  indicat- 
ing that  inundation  frequency  is  an  important 
factor  in  determining  the  rate  of  decay  processes. 
Percentage  nitrogen  in  the  litter  increased  in  time, 
both  below-ground  and  above-ground.  There  was 
a  strong  positive  correlation  between  the  percent- 
age nitrogen  and  the  percentage  weight  loss  of 
root  material.  In  contrast  to  nitrogen  levels,  the 
percentage  of  extractable  protein  in  the  root  litter 
decreased  rapidly  to  undetectable  levels  a  few 
months  after  the  start  of  the  experiment.  This 
finding  underlines  the  difficulty  in  interpreting  ele- 
mental N  values  in  terms  of  resource  quality.  The 
course  of  protein  decrease  was  similar  on  all  depth 
levels  and  locations;  this  suggests  that  the  transfor- 
mation of  compounds  valuable  to  microbial  metab- 
olism, such  as  proteins,  is  much  less  responsive  to 
environmental  factors  than  the  majority  of  plant 
materials.  (Author's  abstract) 
W89-04425 


Descriptors:  'Coagulation,  *Organic  compounds, 
•Seawater,  'Dissolved  solids,  'Bacteria,  *Surface 
water,  Organic  particle  generation,  Carbon  diox- 
ide. 

Coagulation  of  organic  material  onto  bubbles  and 
the  production  of  organic  particles  as  the  bubbles 
either  dissolve  or  burst  at  an  air-water  interface 
had  a  large  and  well-defined  effect  on  the  concen- 
tration of  dissolved  organic  carbon  (DOC)  in  a 
coastal  seawater.  After  only  15  min  of  bubbling, 
DOC  was  reduced  by  43%,  and  the  rapid  develop- 
ment of  a  transient  microbial  community  was  asso- 
ciated with  the  production  of  labile  organic  parti- 
cles. Half  of  the  DOC  removed  by  this  surface 
coagulation  was  respired  to  C02  within  3  d,  and 
mineralization  rates  (209  to  212  micrograms  C/l/d) 
were  comparable  to  primary  production  rates  in 
even  the  most  productive  coastal  waters.  While 
surface  coagulation  is  obviously  not  primary  pro- 
duction, it  does  appear  to  physically  regenerate 
carbon  which  remains  less  accessible  to  the  biota 
when  in  the  dissolved  and  colloidal  state.  This 
physical  regeneration  of  DOC  may  be  an  impor- 
tant part  of  any  pelagic  ecosystem  based  on  the 
consumption  of  organic  particles,  but  when  com- 
bined with  rapid  mineralization  of  the  regenerated 
material,  it  could  also  be  a  mechanism  for  recy- 
cling a  large  reservoir  of  apparently  refractory 
carbon  back  to  C02  at  the  ocean  surface.  (Au- 
thor's abstract) 
W89-04426 


OPTICAL  PHENOMENA  IN  DISCHARGE 
LENSES  OF  RIVERS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Okeanolo- 
gii- 

V.  I.  Burenkov,  A.  P.  Vasil'kov,  and  A.  I.  Sud'bin. 
Oeanology  ONLGAE,  Vol.  27,  No.  4,  p  433,  Feb- 
ruary 1988.  1  ref. 

Descriptors:  'Rivers,  'Optical  properties,  'Reflec- 
tance, 'River  mouth,  Discharge  lenses,  Solar  radi- 
ation, Sea  brightness  coefficient. 

In  areas  where  river  waters  mix  with  the  surround- 
ing sea  water,  a  strong  lateral  variability  in  the  sea 
brightness  coefficient,  a  measure  of  the  backscat- 
tering  of  solar  radiation  by  the  water,  is  generally 
observed  in  so-called  discharge  lenses.  This  varia- 
bility, which  is  distinctly  observable  even  with  the 
naked  eye,  results  from  dynamic  processes  that 
occur  when  a  comparatively  thin  layer  of  less 
dense  fresh  water  with  different  optical  character- 
istics spreads  over  the  sea  surface.  Measurements 
of  brightness  from  ships  and  helicopters  in  the  area 
of  a  discharge  lens  of  the  Kodora  River  (Black 
Sea)  are  described.  The  physical  processes  respon- 
sible for  the  disturbed  optical  phenomena  are  prob- 
ably related  to  internal  waves  propagating  at  the 
interface  between  freshwater  and  sea  water. 
(Brock-PTT) 
W89-04434 


EFFECT  OF  DOMESTIC  SEWAGE  AND  IN- 
DUSTRIAL EFFLUENTS  ON  BIOMASS  AND 
SPECIES  DIVERSITY  OF  SEAWEEDS, 

Central  Salt  and  Marine  Chemicals  Research  Inst., 

Bhavnagar  (India). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04477 


LAND  USE  AND  NITROGEN  LOSSES:  A 
STUDY  WITHIN  THE  LAHOLM  BAY  DRAIN- 
AGE AREA  OF  SOUTHWESTERN  SWEDEN, 

Halland  County  Administrative  Board,  Halmstad 

(Sweden). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04497 


EFFECTS  OF  POLYNUCLEAR  AROMATIC 
HYDROCARBONS  ON  FISHES  AND  SHELL- 
FISH: AN  OVERVIEW  OF  RESEARCH  IN  VIR- 
GINIA, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04556 


EFFECTS  OF  CERTAIN  CONTAMINANTS  ON 
EYES  OF  SEVERAL  ESTUARINE  FISHES, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-04557 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3C.  Use  Of  Water  Of  Impaired 
Quality 


IRRIGATION  WATER  FOR  VEGETATION  ES- 
TABLISHMENT, 

Agricultural    Research    Service,    Mandan,    ND. 
Northern  Great  Plains  Research  Center. 
R.  E.  Ries,  F.  M.  Sandoval,  and  J.  F.  Power. 
Journal  of  Range  Management  JRMGAQ,  Vol.  41, 
No.  3,  p  210-215,  May  1988.  4  fig,  7  tab,  11  ref. 

Descriptors:  'Land  reclamation,  'Impaired  water 
use,  'Vegetation  establishment,  'Irrigation  effects, 
'Strip  mines,  Precipitation,  Forages,  Weeds,  Saline 
soils,  Water  quality,  Mine  wastes. 

This  research  project  was  conducted  to  evaluate 
the  use  of  irrigation  water  to  supplement  precipita- 
tion during  establishment  of  perennial  forage-plant 
communities  on  surface-mined  lands  in  the  north- 
ern Great  Plains.  The  treatments  included  precipi- 
tation and  9  combinations  of  various  quantities  of 
medium-quality  and  low-quality  water  applied  to  a 
clay-loam  topsoil  replaced  over  a  loam  minespoil. 
The  response  to  the  added  water  of  a  seeded 
forage-species  mixture,  volunteer  weeds,  and 
changes  in  salinity  and  sodicity  of  the  soil/spoil 
profile  were  measured.  All  levels  of  irrigation, 
regardless  of  water  quality,  increased  seeded-spe- 
cies  production,  but  decreased  weed  dry  matter. 
One  season  of  irrigation  with  medium-quality  or 
low-quality  produced  minimal  changes  in  soil  salin- 
ity and  sodicity.  Some  increase  in  soil  salinity  and 
sodicity  was  observed  when  low-quality  water  was 
added  during  the  second  season.  Therefore,  low- 
quality  water  can  be  used  beneficially  to  supple- 
ment precipitation  for  1  or  2  seasons  during  the 
establishment  of  perennial  plant  communities  on 
moderately-permeable  soil/spoil  areas.  (Author's 
abstract) 
W 89-03428 


WATER  MANAGEMENT  AND  PROTECTION 
IN  OPENCAST  MINING  REGIONS  AND  UTI- 
LIZATION OF  MINE  WATER. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-03752 


STATE-SPACE  DYNAMIC  HYDROLOGICAL 
MODELING  OF  SOIL-CROP-CLIMATE 
INTERACTIONS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-03814 


MICROBIAL  RESPONSE  TO  ORGANIC  PAR- 
TICLE GENERATION  BY  SURFACE  COAGU- 
LATION IN  SEAWATER, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Biological  Oceanography  Div. 

P.  E.  Kepkay,  and  B.  D.  Johnson. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

48,  p  193-198,  1988.  2  fig,  1  tab,  34  ref. 


BIOCHEMICAL  AND  PHYSIOLOGICAL  DIS- 
TURBANCES IN  FISH  INHABITING  COAST- 
AL WATERS  POLLUTED  WITH  BLEACHED 
KRAFT  MILL  EFFLUENTS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04555 


USE  OF  COMPUTER-ASSISTED  MAPPING 
TECHNIQUES  TO  DELINEATE  POTENTIAL 
AREAS  OF  SALINITY  DEVELOPMENT  IN 
SOILS:  I.  A  CONCEPTUAL  INTRODUCTION, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-03984 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Conservation  In  Agriculture — Group  3F 


USE  OF  COMPUTER-ASSISTED  MAPPING 
TECHNIQUES  TO  DELINEATE  POTENTIAL 
AREAS  OF  SALINITY  DEVELOPMENT  IN 
SOILS:  II.  FIELD  VERIFICATION  OF  THE 
THRESHOLD  MODEL  APPROACH, 
Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-03985 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


EFFECTS  OF  CONSERVATION  ON  DAILY 
WATER  USE, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
D.  T.  Shaw,  and  D.  R.  Maidment. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  9,  p  71-77,  September 
1988.  5  fig,  10  ref.  U.S.  Geological  Survey  Agree- 
ment UT-86-2. 

Descriptors:  *Water  shortage,  *Water  conserva- 
tion, 'Water  use,  Drought,  Water  demand,  Con- 
sumptive use,  Domestic  water,  Texas. 

Mandatory  restrictions  on  outdoor  water  use  and 
water  rationing  were  implemented  in  stages  in 
Corpus  Christi,  Texas,  during  the  course  of  a  re- 
gional drought  lasting  through  most  of  1984.  The 
methodology  for  separating  the  effects  of  conser- 
vation on  daily  water  use  from  concurrent  effects 
of  weather  and  seasonal  variation  is  given,  enabling 
a  quantitative  estimate  of  the  conservation  restric- 
tions to  be  made.  These  restrictions  reduced  water 
use  by  an  average  of  29  mgd,  compared  with  a 
peak  water-use  rate  of  about  100  mgd.  Subsequent 
implementation  of  more  stringent  restrictions  re- 
sulted in  little  additional  savings  because  water  use 
had  already  decreased  to  winter  base  levels.  The 
residual  effects  of  conservation  extended  through 
1985,  even  after  the  restrictions  were  lifted.  (Au- 
thor's abstract) 
W89-03878 


1988  NATIONAL  WATER  RATE  SURVEY, 

Young  (Arthur)  and  Co.,  Charlotte,  NC. 
For  primary  bibliographic  entry  see  Field  6C. 
W89-03879 


REPORT  OF  THE  RIVER  MASTER  OF  THE 
DELAWARE  RIVER  FOR  THE  PERIOD  DE- 
CEMBER 1, 1985  -  NOVEMBER  30,  1986, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

S.  P.  Sauer,  W.  E.  Harkness,  B.  E.  Krejmas,  and 
K.  L.  Vogel. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-250,  1987.  86p,  10  fig,  21  tab. 

Descriptors:  'Delaware  River,  *Water  manage- 
ment, 'Regulation,  *Inter-basin  transfers,  Diver- 
sion, Release,  Drought,  Reservoir  yield,  Supply. 

A  Decree  of  the  Supreme  Court  of  the  United 
States  in  1954  established  the  position  of  Delaware 
River  Master.  The  Decree  authorizes  diversions  of 
water  from  the  Delaware  River  Basin  (Figure  1) 
and  requires  compensating  releases  from  certain 
reservoirs  of  the  City  of  New  York  to  be  made 
under  the  supervision  and  direction  of  the  River 
Master.  Reports  to  the  Court,  not  less  frequently 
than  annually,  were  stipulated.  During  the  1986 
report  year,  December  1,  1985,  to  November  30, 
1986,  precipitation  and  runoff  varied  from  below 
average  to  above  average  in  the  Delaware  River 
Basin.  For  the  year  as  a  whole,  precipitation  was 
4.3  inches  above  average.  Runoff  was  near  aver- 
age. Operations  were  under  a  status  of  drought  at 
the  beginning  of  the  report  year.  The  drought 
emergency  was  terminated  on  December  18,  1985, 
by  the  Delaware  River  Basin  Commission,  and 
operations  were  returned  to  normal  as  prescribed 
by  the  Decree  for  the  remainder  of  the  report  yr. 
Storage  in  the  reservoirs  increased  to  capacity 
during  the  winter  months  and  all  New  York  City 
Delaware  River  Basin  reservoirs  spilled  through- 
out the  year.   Diversions   from   Delaware   River 


Basin  by  New  York  City  and  New  Jersey  did  not 
exceed  those  authorized  by  the  terms  of  the 
Amended  Decree.  Releases  were  made  as  directed 
by  the  River  Master  at  rates  designed  to  meet  the 
Montague  flow  objective  on  69  days  during  the 
June  to  November  period.  Releases  were  made  at 
conservation  rates  or  at  rates  designed  to  relieve 
thermal  stress  in  the  streams  downstream  from  the 
reservoirs  at  other  times.  The  excess  release  quanti- 
ty as  defined  by  the  Decree  was  not  expended  by 
end  of  the  report  year.  New  York  City  complied 
fully  with  the  terms  of  the  Decree  and  with  the 
directives  of  the  River  Master  during  the  year. 
(See  also  W89-04133)  (USGS) 
W89-04133 


REPORT  OF  THE  RIVER  MASTER  OF  THE 
DELAWARE  RIVER  FOR  THE  PERIOD  DE- 
CEMBER 1, 1984  -  NOVEMBER  30, 1985, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

F.  T.  Schaefer,  W.  E.  Harkness,  and  L.  D.  Cecil. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-606,  1986.  85p,  7  fig,  22  tab. 

Descriptors:  'Delaware  River,  'Diversion,  'Water 
management,  'Drought,  'Interbasin  transfers,  Re- 
lease, Reservoir  yield,  Regulation,  Water  supply. 

A  Decree  of  the  Supreme  Court  of  the  United 
States  in  1954  established  the  position  of  Delaware 
River  Master.  The  Decree  authorizes  diversions  of 
water  from  the  Delaware  River  basin  and  requires 
compensating  releases  from  certain  reservoirs  of 
the  City  of  New  York  to  be  made  under  the 
supervision  and  direction  of  the  River  Master. 
Reports  to  the  Court,  not  less  frequently  than 
annually,  were  stipulated.  During  the  1985  report 
year,  December  1,  1984,  to  November  30,  1985, 
precipitation  and  runoff  varied  from  below  aver- 
age to  above  average  in  the  Delaware  River  basin. 
For  the  year  as  a  whole,  precipitation  was  near 
average.  Runoff  was  below  average.  Operations 
were  under  a  status  of  drought  warning  or  drought 
from  January  23,  1984,  through  the  end  of  the 
report  year.  Below-normal  precipitation  the  first 
half  of  the  year  resulted  in  decreased  storage  in  the 
reservoirs  to  record  low  levels  by  March  1,  1985. 
Storage  remained  at  record  low  levels  from  March 
through  September.  Above-normal  precipitation  in 
September  and  November  served  to  break  the 
drought  and  increase  storage  into  the  normal  zone 
of  the  operating  curves  for  the  reservoirs.  Diver- 
sions from  the  Delaware  River  basin  by  New  York 
City  did  not  exceed  those  authorized  by  the  terms 
of  the  Amended  Decree  or  those  invoked  by  the 
several  emergency  conservation  measures  through- 
out the  year.  There  were  no  diversions  from  the 
Delaware  River  basin  by  New  Jersey  during  the 
year.  Releases  were  made  as  directed  by  the  River 
Master  at  rates  designed  to  meet  the  Montague 
flow  objective  on  82  days  between  June  14  and 
September  28.  Releases  were  made  at  conservation 
rates  or  at  rates  designed  to  relieve  thermal  stress 
in  the  streams  downstream  from  the  reservoirs  at 
other  times.  (See  also  W89-04133)  (USGS) 
W89-04152 
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ECONOMETRIC  STUDY  OF  INDUSTRIAL 
WATER  DEMANDS  IN  BRITISH  COLUMBIA, 
CANADA, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Eco- 
nomics. 
For   primary   bibliographic   entry   see   Field   6D. 

W89-03797 


REPORT  OF  THE  RIVER  MASTER  OF  THE 
DELAWARE  RIVER  FOR  THE  PERIOD  DE- 
CEMBER 1, 1985  -  NOVEMBER  30,  1986, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field    3D. 

W89-04133 


REPORT  OF  THE  RIVER  MASTER  OF  THE 
DELAWARE  RIVER  FOR  THE  PERIOD  DE- 
CEMBER 1, 1984  -  NOVEMBER  30,  1985, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field    3D. 

W89-04152 
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ANNUAL  CYCLES  OF  PHYSICAL  AND  BIO- 
LOGICAL PROPERTIES  IN  AN  UNCULTIVAT- 
ED AND  AN  IRRIGATED  SOIL  IN  THE  SAN 
JOAQUIN  VALLEY  OF  CALIFORNIA, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-03411 


SNOW  DISTRIBUTION  ON  CROP  FIELDS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-03413 


CROP  WATER  USE  AND  WATER  CONSERVA- 
TION BENEFITS  FROM  WINDBREAKS, 

Soil  Conservation  Service,  Lincoln,  NE. 

G.  L.  Dickey. 

Agriculture,  Ecosystems  and  Environment,  Vol. 

22/23,  p  381-392,  August  1988.  6  fig,  1  tab,  31  ref. 

Descriptors:  'Water  conservation,  'Crop  produc- 
tion, 'Water  use,  'Windbreaks,  Crop  yield,  Infil- 
tration, Precipitation,  Evaporation,  Soil  surfaces, 
Water  use  efficiency. 

Benefits  from  windbreaks  and  other  water-conser- 
vation practices  can  be  measured  by  yield  compari- 
sons of  protected  and  unprotected  sites.  This 
change  in  yield  reflects  an  integrated  response  of 
the  parameters  involved  such  as  increased  water- 
application  efficiency,  increased  infiltration  and 
storage  from  snow  or  rainfall,  reduced  evaporation 
from  the  soil  surface,  and  the  ability  of  plants  to 
use  the  stored  moisture  more  efficiently.  A  stand- 
ard method  is  proposed  for  evaluating  the  benefits 
of  windbreaks  based  on  converting  the  change  in 
crop  yield  to  an  equivalent  change  in  water  use. 
The  equivalent  water  can  be  used  to  estimate 
changes  in  yields  for  other  crops  in  the  rotation 
system.  The  method  is  also  applicable  for  evaluat- 
ing the  benefit  of  other  conservation  practices 
where  yield  differences  are  known.  A  distance  of 
10  windbreak  heights  (lOh)  is  proposed  as  a  stand- 
ard for  evaluating  the  effects  of  windbreaks  on 
crop  yield.  (Author's  abstract) 
W89-03414 


EFFECTS  OF  SHELTER  ON  PLANT  WATER 
USE, 

Nebraska  Univ. -Lincoln.  Dept.  of  Forestry,  Fish- 
eries and  Wildlife. 
J.  E.  Davis,  and  J.  M.  Norman. 
Agriculture,  Ecosystems  and   Environment,  Vol. 
22/23,  p  393-402,  August  1988.  1  fig,  30  ref. 

Descriptors:  'Water  use,  'Crop  production, 
'Windbreaks,  'Shelterbelts,  'Vegetation  effects, 
Agriculture,  Plant  growth,  Water  use  efficiency, 
Microclimate,  Turbulent  flow. 

Windbreaks  and  shelterbelts  are  often  used  in  agri- 
culture to  modify  crop  environments,  because  it  is 
widely  believed  that  plant  survival,  growth,  and 
reproduction  are  improved  above  that  which 
would  be  expected  of  unsheltered  plants.  A  sub- 
stantial part  of  the  effect  of  shelter  has  been  as- 
cribed to  a  beneficial  change  in  the  way  in  which 
sheltered  plants  use  water,  particularly  during  peri- 
ods when  water  is  greatly  limited.  The  concept  of 
water-use  efficiency  (WUE)  was  reviewed;  the 
ratio  of  carbon  gained  to  water  lost  through  the 
stomata,  and  an  attempt  was  made  to  explain  how 
shelter  might  influence  WUE  due  to  changes  in  the 
microclimate  around  the  plants  in  its  lee.  Because 
the  microclimate  around  shelters  is  so  complex, 
conceptual  models  were  relied  on  heavily,  in  par- 


73 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


ticular  the  idea  that  shelter  might  'decouple'  plants 
from  their  atmospheric  environment.  It  seems  cer- 
tain that  the  reduction  in  turbulent  transfer  contrib- 
utes to  improved  water-use  efficiency  in  shelter 
under  many  situations;  however,  this  improvement 
cannot  be  assumed  to  hold  for  all  shelter  condi- 
tions. (Author's  abstract) 
W89-03415 


PLANTING  DATE,  ROW  SPACING,  AND  IRRI- 
GATION EFFECTS  ON  SOYBEAN  GROWN  ON 
CLAY  SOIL, 

Agricultural    Research    Service,    Stoneville,    MS. 

Soybean  Production  Research  Unit. 

L.  G.  Heatherly. 

Agronomy  Journal  AGJOAT,  Vol.  80,  No.  2,  p 

227-231,  March-April  1988.  6  tab,  20ref. 

Descriptors:  *  Soil- water-plant  relationships,  'Crop 
production,  *  Irrigation  effects,  *  Soybeans,  *Clays, 
Weather,  Planting  management,  Mississippi  River, 
Alluvial  plains,  Mississippi,  Crop  yield,  Statistical 
analysis,  Seeds,  Drought. 

Because  of  adverse  weather  and  management  deci- 
sions, soybean  is  often  planted  beyond  the  period 
considered  optimum.  In  the  southern  Mississippi 
River  alluvial  plain,  this  frequently  occurs  on  clay 
soil.  Research  was  conducted  from  1984  through 
1986  in  Mississippi  on  Sharkey  clay  (very  fine, 
montmorillionitic,  nonacid,  thermic  Vertic  Hapla- 
quept)  to  determine  the  effect  on  seed  yield  and 
yield  components  of  early  or  mid-May  versus  late- 
June  plantings  of  soybeans.  The  cultivar  'Braxton' 
was  planted  in  0.53-m-wide  and  1.02-m-wide  rows 
and  was  either  nonirrigated  or  irrigated.  Irrigation 
significantly  increased  yield  regardless  of  row 
spacing  or  planting  date,  but  the  increase  was 
always  greater  for  early  plantings.  Without  irriga- 
tion, yield  differences  between  planting  dates  were 
not  significant.  Narrow  rows  produced  100  kg/ha 
more  seed  when  averaged  over  all  environments, 
and  row  spacing  did  not  significantly  alter  the 
planting  date/treatment  interaction.  Yield  increases 
from  irrigation  were  primarily  attributable  to  in- 
creased number  of  seed.  These  results  show  that 
(1)  late  planting  of  soybean  on  clay  soil  in  either 
row  spacing  used  will  result  in  significant  yield 
decline  even  with  irrigation,  (2)  nonirrigated  pro- 
duction of  soybean  on  clay  soil  is  risky,  and  (3) 
choice  of  row  spacing  is  not  as  important  as  is  the 
alleviation  of  drought  stress  on  this  soil  type  re- 
gardless of  planting  date.  (Author's  abstract) 
W89-03416 


SEASONAL  AND  SOIL  FERTILITY  EFFECTS 
ON  THE  RESPONSE  OF  WATERLOGGED 
COTTON  TO  FOLIAR-APPLIED  NITROGEN 
FERTILIZER, 

New  South  Wales  Dept.  of  Agriculture,  Narrabri 
(Australia).  Agricultural  Research  Station. 
A.  S.  Hodgson,  and  D.  A.  MacLeod. 
Agronomy  Journal  AGJOAT,  Vol.  80,  No.  2,  p 
249-265,  March-April    1988.    1   fig,  7  tab,  24  ref. 

Descriptors:  *Soil-water-plant  relationships,  'Ni- 
trogen, 'Fertilization,  'Waterlogging,  'Cotton, 
•Fertility,  Australia,  Furrow  irrigation,  Crop 
yield,  Limiting  nutrients,  Clays,  Climatic  data,  Ab- 
sorption, Plant  growth,  Roots,  Factor  analysis. 

The  majority  of  irrigated  cotton  soils  in  Australia 
are  poorly-drained,  and  the  short-term  waterlog- 
ging associated  with  extended  furrow  irrigation 
reduces  cotton  yield,  partly  by  reducing  the  uptake 
of  nitrogen.  Foliar  application  of  N  before  irriga- 
tion can  overcome  a  transient  shortage,  but  yield 
responses  have  been  variable.  A  cracking  gray  clay 
soil  (Typic  Pellustert)  was  waterlogged  by  furrow 
irrigations  lasting  4  to  32  h.  Climatic  and  soil- 
fertilizer  conditions  included  a  cool,  moist  season 
with  optimal  soil  fertilizer  N;  a  hot,  arid  season 
with  high  soil-fertilizer  N;  and  a  hot,  arid  season 
with  a  wide  range  of  soil-fertilizer  N.  Foliar  N  was 
applied  at  0,  5,  10,  and  20  kg/ha  in  the  first  season; 
0,  15,  30,  and  60  kg/ha  in  the  second  season;  and  0, 
60,  120,  and  180  kg/ha  in  the  third  season.  In- 
creased waterlogging  reduced  N  uptake  and  lint 
yield.  Nevertheless,  there  was  no  response  to  foliar 
N  in  the  cool,  moist  season  because  factors  other 
than  N-limited  growth  and  yield  whether  or  not  N 


was  supplied  to  the  foliage.  Lack  of  response  to 
foliar  N  in  the  hot,  arid  season  with  high  soil-N 
fertility  was  attributed  to  the  high  uptake  of  N  (163 
kg  N/ha)  by  untreated  shoots,  which  compensated 
for  reduced  uptake  by  the  roots  during  waterlog- 
ging. A  three-factor  interaction  in  the  third  season 
confirmed  that  more  cotton  yield  was  recovered 
by  applying  foliar  N  under  more  severe  waterlog- 
ging when  soil-N  levels  were  not  high.  The  results 
confirmed  that  foliar  N  can  ameliorate  the  effects 
of  waterlogging  in  cotton,  defined  some  of  the 
conditions  under  which  responses  to  foliar  N 
occur,  and  explained  some  of  the  variability  in 
response  to  foliar  N  found  under  commercial  con- 
ditions. (Author's  abstract) 
W89-03417 


SOIL  MANAGEMENT  TO  PREVENT  EARTH- 
WORMS FROM  RIDDLING  IRRIGATION 
DITCH  BANKS, 

Agricultural  Research  Service,  Kimberly,  ID. 
W.  D.  Kemper,  P.  Jolley,  and  R.  C.  Rosenau. 
Irrigation  Science  IRSCD2,  Vol.  9,  No.  2,  p  79-87, 
1988.  3  fig,  6  ref. 

Descriptors:  'Irrigation  ditches,  'Soil  manage- 
ment, 'Earthworms,  'Bank  protection,  Animal  be- 
havior, Burrows,  Soil  compaction,  Soil  water, 
Furrow  irrigation,  Soil  porosity,  Subsoil,  Topsoil, 
Water  loss. 

Earthworm  activities  were  observed  under  sub- 
dued light  in  lucite-fronted  soil-filled  boxes  in 
which  bean  plants  were  growing.  The  worms 
formed  their  burrows  by  ingesting  a  relatively 
small  core  of  soil  about  2  mm  in  diameter  and 
expanding  these  holes  to  a  diameter  of  about  5  mm 
by  flexing  their  muscles.  The  compacted  zone  ex- 
tended about  4  mm  from  the  radii  of  these  bur- 
rows. As  shallow  bean  roots  of  young  plants  ex- 
tracted water  from  the  upper  portions  of  the  soil, 
the  worms  moved  downward  to  moister  soil. 
During  furrow  irrigation,  the  worms  moved 
toward  the  water  source  through  existing  burrows. 
A  few  of  them  burrowed  new  holes  to  the  furrow 
and  emerged  and  swam  in  the  water  for  up  to  20 
min  before  burrowing  back  into  the  mud  in  the 
bottom  of  the  furrow.  In  columns  with  sections 
packed  with  pressures  of  50,  100,  200,  300,  and  600 
kPa,  worm  burrowing  was  reduced  in  sections 
packed  at  higher  pressures  and  was  practically 
negligible  in  the  sections  packed  at  600  kPa.  Visual 
comparison  of  porosity  in  the  compacted  soil  sur- 
rounding earthworm  burrows  and  the  soil  com- 
pacted at  300  and  600  kPa  indicated  that  the 
worms  are  able  to  survive  long  enough  to  burrow 
through  15  cm  of  a  subsoil  with  organic  carbon 
content  less  than  0.2%  that  lay  between  them  and 
topsoil.  Both  compaction  and  use  of  subsoil  for  the 
banks  show  promise  for  reducing  earthworm  bur- 
rowing and  water  loss  from  ditches.  (Author's 
abstract) 
W89-03421 


PATTERNS  OF  WATER  WITHDRAWAL  BE- 
NEATH AN  IRRIGATED  PEACH  ORCHARD 
ON  A  RED-BROWN  EARTH, 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 
Tatura  (Australia).  Inst,  for  Irrigation  and  Salinty. 
K.  A.  Olsson,  and  C.  W.  Rose. 
Irrigation  Science  IRSCD2,  Vol.  9,  No.  2,  p  89- 
104,  1988.  6  fig,  3  tab,  25  ref. 

Descriptors:  'Irrigation  practices,  'Soil-water- 
plant  relationships,  'Peaches,  'Orchards,  'Soil 
types,  'Withdrawal,  Roots,  Loam,  Soil  moisture 
deficiency,  Root  distribution,  Transpiration,  Water 
storage,  Soil  structure,  Sprinkler  irrigation. 

Relationships  between  water  uptake  by  roots,  root 
concentration,  and  soil-water  suction  were  ex- 
plored over  protracted  drying  cycles.  The  soil  was 
a  Shepparton  fine  sandy  loam  and  comprised  a 
surface  soil  16.5  cm  deep  over  a  massive,  slowly- 
permeable  B  horizon  (54%  clay)  to  60  cm;  below 
60  cm  and  extending  to  150  cm  was  a  fine-textured 
layer  (40%  clay)  of  higher  permeability  than  the  B 
horizon.  In  the  early  stages  of  drying,  water  uptake 
by  roots  was  well-correlated  with  root  concentra- 
tion over  the  profile  but,  over  time,  water  uptake 
was  redistributed  over  the  root  system.  Theoretical 


analysis  suggests  that  poor  utilization  of  water 
from  depth  on  this  soil  was  associated  mainly  with 
low  root  concentrations  and  low  root  (radial)  con- 
ductance. Thus,  in  this  soil  the  trees  had  access  to 
only  a  limited  amount  of  water  to  support  transpi- 
ration. To  enhance  rates  of  water  supply  to  the 
crop  and  to  allow  greater  flexibility  with  irrigation 
applications  on  such  shallow  soils,  full  use  should 
first  be  made  of  the  limited  volume  of  surface  soil 
for  root  growth  and  water  storage.  Full  utilization 
of  the  water  stored  at  depths  below  60  cm  on  the 
Shepparton  soil  presumably  requires  higher  root 
concentrations,  but  extensive  modification  of  soil 
structure  would  be  required  to  overcome  soil 
physical  limitations  to  root  growth.  Alternatively, 
modern  irrigation  methods  in  the  orchards  using, 
for  example,  fine  sprinklers  allow  a  high  degree  of 
control  over  water  supply  to  the  crop  thus  reduc- 
ing the  dependence  of  the  crop  on  water  stored  at 
depth.  (Shidler-PTT) 
W 89-03422 


SIMULATION  OF  THE  SOIL-WATER  DY- 
NAMICS AND  CORN  YIELDS  UNDER  DEFI- 
CIT IRRIGATION, 

Katholieke  Univ.  Leuven  (Belgium).  Soil  and 
Water  Engineering  Lab. 

J.  Dierckx,  J.  R.  Gilley,  J.  Feyen,  and  C.  Belmans. 
Irrigation  Science  IRSCD2,  Vol.  9,  No.  2,  p  105- 
125,  1988.  9  fig,  2  tab,  26  ref. 

Descriptors:  'Model  studies,  'Soil- water-plant  re- 
lationships, 'Computer  models,  'Irrigation  prac- 
tices, 'Corn,  'Crop  yield,  'Simulation,  Mathemati- 
cal models,  Hydrologic  budget,  Plant  growth, 
Model  testing,  Soil  properties,  Evapotranspiration, 
Moisture  stress. 

A  model  capable  of  predicting  the  yield  response 
to  a  limited  water  supply  was  developed  by  com- 
bining two  existing  mathematical  models-a  soil 
water-balance  model  and  a  crop-growth  model. 
The  resulting  computer  model  was  evaluated  using 
experimental  data  taken  under  a  wide  range  of  soil- 
moisture  conditions.  Minor  changes  were  made  to 
each  model  in  an  effort  to  improve  the  accuracy  of 
the  combined  model.  The  model  input  parameters 
were  derived  entirely  from  published  literature. 
The  experimental  data  necessary  for  model  valida- 
tion were  available  from  irrigation  studies  at  the 
Sandhills  Agricultural  Laboratory  of  the  Universi- 
ty of  Nebraska.  These  experiments  not  only  pro- 
vided the  required  input  soil  and  climatic  data,  but 
also  the  observed  irrigation  levels,  soil-moisture 
distributions,  and  crop  yield  required  for  model 
validation.  Initial  evaluation  indicates  that  the 
combined  model  adequately  describes  crop  evapo- 
transpiration, soil-moisture  extraction,  and  crop 
yield  under  a  fairly  wide  range  of  soil-moisture 
stress.  Additional  modification  for  the  prediction 
of  leaf-area  expansion  and  senescence,  especially 
under  moisture  stress,  are  needed  to  improve  the 
accuracy  of  the  model.  (Author's  abstract) 
W89-03423 


GROWTH  AND  YIELD  OF  SOYBEANS 
UNDER  WET  SOIL  CULTURE  AND  CONVEN- 
TIONAL FURROW  IRRIGATION  IN  SOUTH- 
EASTERN AUSTRALIA, 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 
Tatura  (Australia).  Inst,  for  Irrigation  and  Salinty. 
G.  C.  Wright,  C.  J.  Smith,  and  I.  B.  Wilson. 
Irrigation  Science  IRSCD2,  Vol.  9,  No.  2,  p  127- 

142,  1988.7  fig,  5  tab,  31  ref. 

Descriptors:  'Furrow  irrigation,  'Soil-water-plant 
relationships,  'Plant  growth,  'Crop  yield,  'Soy- 
beans, 'Australia,  Soil  moisture  deficiency,  Water- 
logging, Water  stress,  Plant  tissues,  Plant  physiolo- 
gy, Photosynthesis,  Crop  production,  Soil  types, 
Irrigation  efficiency. 

An  experiment  was  conducted  to  determine  re- 
sponses of  two  soybean  cultivars  (Ridley  and 
Sab40)  grown  on  raised  beds  with  continuous 
water  applied  in  furrows  (wet  soil  culture-WSC), 
and  with  conventional  furrow  irrigation  applied  at 
soil  water  deficits  of  35  mm  (F)  and  70  mm  (I). 
The  early  growth  and  leaf-area  development  of 
both  cultivars  was  reduced  by  both  waterlogging 
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(WSC)  and  water-stress  (I)  effects  compared  with 
the  frequently-irrigated  (F)  treatment.  Both  culti- 
vars  acclimated  to  the  WSC  conditions  and  re- 
sumed active  growth  rates  comparable  to  the  F 
treatment.  Excessive  dry-matter  accumulation  in 
leaves  and  stems  of  Ridley  under  WSC  resulted  in 
severe  lodging  and  significantly  reduced  grain 
yield  compared  with  Ridley  under  F  irrigation. 
Physiological  analysis  showed  that  under  WSC 
Ridley  had  a  substantially  lower  light-use  efficien- 
cy (compared  with  the  F-irrigated  crop)  during 
reproductive  growth.  It  is  hypothesized  that  lodg- 
ing during  this  period  reduced  photosynthate 
supply  as  a  result  of  detrimental  changes  in  the 
pattern  of  leaf  illumination  through  the  canopy. 
The  cultivar  Sab40  did  not  lodge  under  WSC  and 
grain  yield  was  not  significantly  different  from  the 
F-irrigated  treatment.  Further  studies  on  the  re- 
sponse of  lodging-resistant  cultivars  to  WSC  are 
required  to  fully  assess  this  technique  under  com- 
mercial conditions.  More  importantly,  studies  on 
soybean  production  in  relation  to  crop  water  use 
and  deep  drainage  losses  on  a  range  of  soil  types 
are  needed  to  demonstrate  that  irrigation  water  is 
used  as  efficiently  as  with  conventional  methods. 
(Author's  abstract) 
W89-03424 


COTTON  GROWTH  AND  PRODUCTION 
UNDER  DRIP-IRRIGATION  RESTRICTED 
SOIL  WETTING, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Volcani  Center. 

Z.  Plaut,  A.  Carmi,  and  A.  Grava. 

Irrigation  Science  IRSCD2,  Vol.  9,  No.  2,  p  143- 

156,  1988.  7  fig,  4  tab,  25  ref. 

Descriptors:  *Drip  irrigation,  *Soil-water-plant  re- 
lationships, *Cotton,  *Plant  growth,  "Crop  pro- 
duction, Soil  water,  Root  systems,  Root  distribu- 
tion, Irrigation  practices,  Plant  populations,  Field 
tests,  Loess,  Loam,  Israel,  Moisture  gradient. 

Control  of  optimal  soil-water  status  for  high  pro- 
ductivity can  be  achieved  more  easily  when  the 
volume  of  the  root  system  is  restricted  than  with 
an  extended  root  system.  The  restricted  root 
system  was  obtained  by  planting  on  a  predried  soil 
profile  and  by  irrigation  with  a  drip-irrigation 
system  applying  small  quantities  of  water  at  high 
frequencies.  The  effects  of  plant  population,  row 
and  drip  lateral  densities,  and  the  amount  of  water 
per  application  on  soil-water  distribution  and  on 
cotton  growth  and  productivity  under  these  condi- 
tions were  determined  during  3  years  of  field  trials. 
Cotton  (cultivar  Acala  SJ-2)  was  grown  in  a  loess- 
brown  loam  soil  in  the  northern  Negev  of  Israel. 
Maximal  lint  production  was  obtained  within  a 
narrow  range  of  irrigation-water  quantities.  Quan- 
tities below  this  range  enhanced  vegetative  growth 
and  plant  height  and  reduced  lint  formation.  It  was 
concluded  that  an  optimal  moisture  regime  can  be 
obtained  more  easily  by  restricting  the  size  of  the 
root  zone,  but  that  over-irrigation  may  easily  occur 
under  such  conditions.  An  increase  in  population 
over  10  plants/square  m  resulted  in  enhanced  veg- 
etative growth  associated  with  a  reduction  in  lint 
yield  with  all  irrigation  regimes.  A  row-to-lateral 
ratio  of  2,  and  location  of  the  laterals  between 
alternate  rows  led  to  a  greater  vertical  gradient  in 
soil-water  content  as  compared  with  a  row-to- 
lateral  ratio  of  1.  Lint  production  was  increased 
and  vegetative  growth  was  decreased  by  a  row-to- 
lateral  ratio  of  2.  (Author's  abstract) 
W89-03425 


SIMULATION  OF  CROP-IRRIGATION  SYS- 
TEMS, 

Bangladesh     Agricultural     Univ.,     Mymensingh. 

Dept.  of  Farm  Power  and  Machinery. 

B.  K.  Bala,  M.  A.  Satter,  M.  A.  Halim,  and  M.  S. 

U.  Talukdar. 

Agricultural  System  AGSYD5,  Vol.  27,  No.  1,  p 

51-65,  1988.  7  fig,  4  tab,  16  ref. 

Descriptors:  *Model  studies,  'Soil-water-plant  re- 
lationships, 'Simulation,  'Crop  production,  'Irri- 
gation, Crop  yield,  Hydrologic  budget,  Soil  water, 
Evapotranspiration,   Precipitation,   Model   testing. 

Previous  efforts  in  the  simulation  of  crop-irrigation 
systems  were  reviewed  and  carefully  examined.  A 


model  based  on  the  system-dynamics  approach  of 
Forrester  was  developed  to  assist  farmers  in  deter- 
mining the  date  and  volume  of  water  to  apply  to 
each  field  and  the  expected  yields.  The  model 
accounted  effectively  for  feedback  loops  and  non- 
linearity  in  the  real-world  system.  The  model  was 
based  on  a  water  balance  of  soil  moisture,  evapo- 
transpiration, irrigation,  precipitation,  and  deep 
percolation,  and  grain  yield  was  predicted.  The 
validity  of  the  model  was  tested  using  experimental 
data  of  wheat  grown  in  a  lysimeter.  The  predicted 
soil  moistures,  cumulative  evapotranspirations  and 
grain  yields  were  in  good  agreement  with  actual 
observed  values  for  different  treatments  of  irriga- 
tion. (Author's  abstract) 
W89-03427 


ESTIMATES  OF  CONSUMPTIVE  USE  AND 
GROUND-WATER  RETURN  FLOW  USING 
WATER  BUDGETS  IN  PALO  VERDE  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry   see   Field   6D. 

W89-03792 


INTERNATIONAL  INSTITUTE  FOR  LAND 
RECLAMATION  AND  IMPROVEMENT: 
ANNUAL  REPORT  1987. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-03793 


IRRIGATION  WATER  MANAGEMENT  IN 
THE  TUNGABHADRA  SCHEME,  INDIA, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
M.  Jurriens,  V.  Ramaiah,  and  J.  G.  van  Alphen. 
IN:  International  Institute  for  Land  Reclamation 
and  Improvement:  Annual  Report  1987.  Wagenin- 
gen, The  Netherlands.  1988.  p  22-32,  4  fig,  2  tab,  6 
ref. 

Descriptors:  'Irrigation  programs,  'Irrigation  effi- 
ciency, 'India,  'Water  management,  'Water 
policy,  Research  priorities,  Water  scarcity,  Re- 
gional planning,  Water  supply,  Water  distribution, 
Farming,  Agriculture. 

A  number  of  water  management  aspects  in  the  Left 
Bank  Command  Area  of  the  Tungabhadra  Project 
are  discussed  and  some  information  given  on  the 
background  and  contents  of  its  research  program. 
The  Project  was  designed  for  what  is  called  in 
India  'protective  irrigation'.  This  means  that  the 
supply  of  irrigation  water  is  limited,  not  covering 
the  full  crop  water  requirements,  but  only  intended 
to  protect  the  farmer  from  a  complete  crop  failure. 
The  limited  available  water  in  the  reservoir  is 
shared  by  as  many  farmers  as  possible,  instead  of 
providing  fewer  farmers  with  full  supplies.  The 
major  problems  in  the  Scheme  are  those  common 
in  many  schemes  around  the  world:  inequitable 
water  distribution  all  over  the  command  area  and 
the  related  low  irrigation  intensities.  Since  the  start 
of  the  Scheme  in  1954,  various  recommendations 
have  been  made  concerning  canal  lining,  wara- 
bandi  (farm  rotation),  and  modifying  crop  localiza- 
tion patterns.  In  response  to  these  problems,  a 
research  program  was  established.  Its  objectives 
are  to  increase  the  irrigation  efficiencies  in  order  to 
ensure  the  supply  and  equitable  distribution  of 
water  to  all  farmers,  and  to  contribute  to  the 
solution  of  the  problems  of  waterlogging  and  salin- 
ity. An  observation  made  thus  far  in  the  research 
program  is  that  the  policy  criterion  of  protective 
irrigation  underlies  many  of  the  problems  in  the 
Scheme.  Most  of  the  research  activities  are  still 
underway  or  have  yet  to  start.  (See  also  W89- 
03793)  (Fish-PTT) 
W89-03795 


PUBLIC  TUBEWELL  DEVELOPMENT  IN  THE 
STATE  OF  UTTAR  PRADESH,  INDIA, 

R.  van  Aart,  M.  L.  M.  Kooijman,  R.  Lageman,  and 
L. H.  Sprey. 

IN:  International  Institute  for  Land  Reclamation 
and  Improvement:  Annual  Report  1987.  Wagenin- 
gen, The  Netherlands.  1988.  p  33-49,  5  fig,  5  tab,  3 
ref. 


Descriptors:  'Irrigation  wells,  'India,  'Irrigation 
programs,  'Water  management,  'Farm  manage- 
ment, 'Cost-benefit  analysis,  Pump  wells,  Public 
policy,  Water  supply  development,  Farming,  Eco- 
nomic aspects,  Operating  costs,  Project  planning. 

Uttar  Pradesh  is  the  leading  Indian  State  for  well 
irrigation  in  areas  that  cannot  be  reached  by  canal 
water.  Public  tubewell  irrigation  commenced  in 
the  mid-1930s,  and  by  1950  about  5000  tubewells 
were  in  operation.  Since  1960,  the  number  of 
public  and  private  tubewells  has  increased  steadily 
to  more  than  24,000  State  and  1.2  million  private 
tubewells  by  1984.  Environmental  conditions  in 
Uttar  Pradesh,  such  as  climate,  physiography,  hy- 
drology, hydrogeology,  soils,  and  land  use  and 
cropping  are  discussed.  Public  tubewell  schemes 
are  described  in  terms  of  layout,  selection  and 
development  of  suitable  sites,  typical  components 
of  a  system,  operation  and  maintenance  of  a 
system,  farming  systems,  and  conditions  in  areas 
without  public  tubewell  systems.  Farm  income  due 
to  tubewell  irrigation  can  be  established  through  a 
financial  analysis  assuming  current  prices,  farm 
types,  crop  patterns,  variable  costs,  and  water 
charges.  Farmers  can  considerably  increase  their 
income  after  the  installation  of  a  tubewell  irriga- 
tion system.  The  additional  costs  are  by  far  sur- 
passed by  the  value  of  the  incremental  production. 
When  the  costs  and  benefits  of  tubewell  irrigation 
are  analyzed  at  the  State  level,  a  similar  conclusion 
can  be  drawn.  (See  also  W89-03793)  (Fish-PTT) 
W89-03796 


STATE-SPACE  DYNAMIC  HYDROLOGICAL 
MODELING  OF  SOIL-CROP-CLIMATE 
INTERACTIONS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

A.  L.  Protopapas,  and  R.  L.  Bras. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1765-1779,  October  1988.  8  fig,  22  ref. 

Descriptors:  'Soil-water-plant  relationships,  'Hy- 
drologic models,  'Agricultural  hydrology,  'Clima- 
tology, Crop  production,  Soil  chemistry,  Saline 
soils,  Irrigation,  Mathematical  models. 

The  basic  biological  and  hydrological  processes  of 
plant  growth,  such  as  C02  assimilation,  transpira- 
tion, growth,  maintainance,  and  water  uptake  are 
discussed  and  quantified  mathematically.  A  model 
is  constructed  in  state-space  form  to  simulate  the 
seasonal  growth  of  a  crop  under  variable  climatic 
forcing.  The  model  takes  into  account  the  soil 
moisture  and  salinity  profiles  in  a  soil  column. 
Salinity  and  moisture  profiles  are  obtained  by  nu- 
merically solving  the  relevant  mass  transport  equa- 
tions, the  morphology  of  the  root  system,  which 
controls  sink  terms  in  the  equation  for  transient 
unsaturated-saturated  water  transport  is  explicitly 
determined  by  distributing  the  produced  root  bio- 
mass  over  depth  so  that  the  water  uptake  rate  is 
maximized.  The  salinity  concentration  profile  is 
used  for  predicting  osmotic  effects  on  the  behavior 
of  roots.  A  case  study  for  maize  is  presented.  The 
crop  response  depends  drastically  on  the  climatic 
forcing,  the  soil  salinity,  and  the  irrigation  practice. 
Necessary  conditions  for  optimal  growth  are  inves- 
tigated, the  temporal  variation  of  many  crop  and 
soil  variables  is  discussed.  Finally,  the  ability  of  the 
model  to  produce  the  crop  production  function  is 
demonstrated.  (Author's  abstract) 
W89-03814 


EVALUATION  OF  A  DRAINAGE  COEFFI- 
CIENT FOR  BROOKSTON  CLAY  SOIL, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2G. 
W89-03827 


INFLUENCE  OF  DEPTH  AND  SPACING  OF 
TILE  DRAINS  ON  CROP  PRODUCTIVITY  IN 
NILE  DELTA, 

Soil  and  Water  Research  Inst.,  Giza  (Egypt). 
A.  T.  A.  Moustafa,  W.  H.  Ahmed,  A.  C.  Chang, 
and  G  J.  Hoffman. 

American  Society  of  Agricultural  Engineers, 
Transactions  TAAEAJ,  Vol.   30,  No.  5,  p  1374- 
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1377,  September-October  1987.  6  tab,  12  ref. 

Descriptors:  'Subsurface  drainage,  *Drain  spacing, 
•Tile  drains,  *Crop  production,  *Water  manage- 
ment, Egypt,  Economic  efficiency. 

An  agricultural  drainage  experiment  with  tile 
drains  installed  at  lateral  spacings  of  12.5,  25  and 
50  m  and  drain  depth  of  1.2  and  1.5  m  was  initiated 
in  Egypt  in  1976  to  examine  long-term  effects  of 
drainage  on  crop  production.  The  experimental 
fields  were  planted  to  cotton,  clover,  rice  and 
wheat  in  rotation.  Data  from  the  3  completed 
cropping  cycles  indicated  that  yields  of  all  crops 
improved  significantly  after  installation  of  subsur- 
face drainage  systems.  The  yield  increases  of  field 
drained  with  12.5  and  25  m  lateral  spacings  were, 
respectively,  39  and  16%  higher  than  that  with  50 
m  lateral  spacing.  Under  the  condition  of  this 
experiment,  the  drain  depths  of  1.2  m  and  1.5  m  did 
not  significantly  affect  the  crop  production.  By 
installing  drainage  systems,  net  profits  of  crop  pro- 
duction may  increase  5  to  8  times.  Lateral  spacing 
and  drain  depths,  however,  did  not  appear  to  sig- 
nificantly affect  the  financial  return.  To  maximize 
the  net  profit  and  to  minimize  the  capital  invest- 
ment, drains  with  50  m  lateral  spacing  are  most 
appropriate  for  the  situation  in  Egypt.  (Author's 
abstract) 
W89-03830 


ECONOMIC  OPTIMIZATION  OF  FURROW 
IRRIGATION  WITH  UNIFORM  AND  NONUN- 
IFORM SOIL, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

W.  W.  Wallender,  and  M.  Rayej. 

American     Society     of    Agricultural     Engineers, 

Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1425- 

1429,  September-October  1987.  5  fig,  1  tab,  11  ref. 

Descriptors:  'Furrow  irrigation,  'Economic  as- 
pects, Agricultural  engineering,  Soil  types,  Uni- 
form soil,  Nonuniform  soil. 

A  furrow  irrigation  system  was  economically  opti- 
mized for  maximum  profit  on  both  uniform  and 
nonuniform  soil.  Flow  rate  and  cutoff  time  were 
design  (decision)  variables  and  a  volume  balance 
hydraulic  model  simulated  irrigation  on  both  soils. 
Optimum  flow  rate  was  higher,  cutoff  time  was 
shorter  and  profit  was  less  under  nonuniform  soil 
conditions  tested,  compared  with  the  results  of  the 
uniform  soil.  As  water  price  increased  or  cotton 
price  decreased,  optimum  flow  rate  and  cutoff  time 
decreased  giving  less  profit.  (Author's  abstract) 
W89-03836 


ABBREVIATED  SPRINKLE  IRRIGATION 
EVALUATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

W.  W.  Wallender,  and  S.  Ohira. 

American    Society    of    Agricultural     Engineers, 

Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1430- 

1434,  September-October  1987.  8  fig,  7  ref. 

Descriptors:  'Sprinkler  irrigation,  'Agricultural 
engineering,  Sprinkler  spacing,  Computer  models, 
Application  depth. 

Computer  simulation  or  uniformity  and  water  ap- 
plication depth  as  a  function  of  sprinkler  spacing 
along  the  mainline  and  lateral  was  used  to  study  an 
abbreviated  method  of  evaluating  performance  of 
periodic  and  solid  set  sprinkle  irrigation  systems 
under  no-wind  conditions.  A  full-scale  2-dimen- 
sional  grid  layout  of  collectors  was  abbreviated  to 
10  collectors  equally  spaced  between  2  sprinklers 
along  the  lateral.  According  to  the  simulations,  the 
abbreviated  i  ethod  can  replace  full-scale  evalua- 
tion when  ma.nline  spacing  is  less  than  0.65  wetted 
diameters  (0  65  D).  This  does  not  exceed  the  rec- 
ommended mainline  design  spacing  of  0.65  D  for 
no-wind  conditions.  Further,  since  recommended 
lateral  spacing  is  not  to  exceed  one-half  mainline 
spacing,  lateral  spacing  is  at  most  0.65/2.  Agree- 
ment between  abbreviated  and  full-scale  results 
applies  to  lateral  spacings  in  excess  of  0.65/2.  Al- 
though the  method  shows  promise  for  predicting 
uniformity,  it  is  less  effective  for  predicting  aver- 


age water  application.   However,  average  water 
application  depth  can  be  calculated  from  sprinkler 
flow  measurement  and  sprinkler  spacing.  (Author's 
abstract) 
W89-03837 


BY-PASS  TANK  SYSTEM  FOR  CHEMICAL  IN- 
JECTION INTO  IRRIGATION  PIPE, 

A.  S.  Bennett,  D.  D.  Fangmeier,  and  E.  B. 

Hundtoft. 

American    Society    of    Agricultural    Engineers, 

Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1435- 

1439,  September-October  1987.  4  fig,  2  tab,  5  ref. 

Descriptors:  'Agricultural  engineering,  'Agricul- 
tural chemicals,  Chemical  application,  By-pass 
tank  system,  Water  tanks. 

A  low  energy  by-pass  system  for  injection  of 
chemicals  into  irrigation  systems  was  designed  and 
tested.  The  system  will  operate  using  pressure  dif- 
ferentials of  less  than  1  kPa,  which  can  be  obtained 
from  fittings  or  components  inherent  in  the  irriga- 
tion system.  Theoretically,  3  tank  volumes  must  be 
displayed  to  inject  95%  of  the  chemical.  In  the 
system  tested,  this  occurred  when  the  Reynolds 
number  in  the  tank  was  at  least  1300.  The  by-pass 
system  was  found  to  be  a  low-cost  method  for 
injecting  chemicals  when  the  amount  of  chemicals 
is  important,  but  the  chemical  concentration  is  not 
a  consideration.  (Author's  abstract) 
W89-03838 


EXTENSION'S  ROLE  IN  SOIL  AND  WATER 
CONSERVATION, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic   entry   see   Field   4D. 

W89-03892 


MULTIVARIATE  STATISTICAL  ANALYSIS  OF 
POTASSIUM  AND  CHLORIDE  REDISTRIBU- 
TION FROM  A  LINE-SOURCE  SPRINKLER 
EXPERIMENT, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 
and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-0401 1 


OPTIMIZATION  TECHNIQUE  FOR  ESTIMAT- 
ING INFILTRATION  CHARACTERISTICS  IN 
BORDER  IRRIGATION, 

Melbourne  Univ.,  Parkville  (Australia).  Agricul- 
tural Engineering  Section. 

B.  L.  Maheshwari,  A.  K.  Turner,  T.  A.  McMahon, 
and  B.  J.  Campbell. 

Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  1,  p  13-24,  April  1988.  4  fig,  3  tab,  29  ref. 

Descriptors:  'Infiltration,  'Soil  properties,  'Soil 
water,  'Irrigation,  Mathematical  studies,  Compari- 
son studies,  Spatial  variation. 

Because  infiltration  characteristics  of  soil  vary  spa- 
tially and  temporally  in  a  field,  available  methods 
for  their  estimation  in  border  irrigation  are  either 
not  suitable  or  have  limitations  for  their  field  use. 
An  optimization  technique  based  on  the  volume 
balance  approach  was  developed  for  estimating 
infiltration  characteristics.  Five  different  infiltra- 
tion equations  (Kostiakov,  modified  Kostiakov, 
Philip,  Horton,  and  Collis-George)  were  em- 
ployed. The  method  was  applied  to  data  obtained 
from  experiments  on  border  irrigation  for  five  dif- 
ferent soil  types.  All  equations  except  that  of  Philip 
fitted  the  data  satisfactorily.  This  result  may  be 
explainable  by  the  assumptions  inherent  in  the  deri- 
vation of  the  Philip  equation  and  the  spatial  varia- 
bility of  infiltration  in  the  field.  (Author's  abstract) 
W89-04205 


SIMPLE  DATED  WATER-PRODUCTION 
FUNCTION  FOR  USE  IN  IRRIGATED  AGRI- 
CULTURE, 

Indian   Agricultural  Research   Inst.,   New   Delhi. 
Water  Technology  Center. 
N.  H.  Rao,  P.  B.  S.  Sarma,  and  S.  Chander. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  1,  p  25-32,  April  1988.  2  fig,  2  tab,  28  ref. 


Descriptors:  'Water  stress,  'Irrigation,  'Model 
studies,  Comparison  studies,  Crop  yield,  Stewart- 
Hagen-Pruitt  model,  Jensen  model,  Agriculture, 
Mathematical  models. 

The  dated  water-production  functions  commonly 
used  in  irrigation-optimization  models  are  re- 
viewed briefly  and,  based  on  the  heuristic  assump- 
tion that  the  Boolean  principle  is  applicable,  a 
simple  multiplicative  dated  water-production  func- 
tion is  proposed.  The  function  has  been  compared 
with  the  Stewart-Hagan-Pruitt  and  Jensen  models 
for  a  number  of  crops.  The  proposed  model  is 
applicable  over  a  wide  range  of  stress  conditions 
and  can  be  used  in  locations  where  experimental 
data  on  crop  water  use  and  yield  are  sparse.  (Au- 
thor's abstract) 
W89-04206 


OPTIMUM  SORGHUM  PLANTING  DATES  IN 
WESTERN  SUDAN  BY  SIMULATED  WATER 
BUDGETS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Engineering. 

M.  A.  Omer,  K.  E.  Saxton,  and  D.  L.  Bassett. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  1,  p  33-48,  April  1988.  6  fig,  7  tab,  35  ref. 

Descriptors:  'Sorghum,  'Sudan,  'Hydrologic 
budget,  'Dry  farming,  'Soil-water-plant  relation- 
ships, Simulation,  Water  stress,  Seasonal  variation, 
Soil  water,  Tropical  zone,  Soil-Plant-Air-Water 
Model,  Model  studies,  Optimization,  Prediction, 
Farm  management,  Planting  management. 

The  Soil-Plant-Air-Water  (SPAW)  model  was 
used  to  simulate  soil  water  budgets  and  crop 
water-stress  for  sorghum  in  the  dryland  region  of 
western  Sudan.  Limited  climatic  data  were  com- 
bined with  general  observations  of  sorghum 
growth  and  soils  to  provide  daily  water  budgets  at 
one  site  for  11  years.  Probability  distribution  of 
computed  water  budget  components  and  water- 
stress  index  resulting  from  simulation  of  nine  possi- 
ble planting  dates  for  each  year  were  used  to 
determine  the  optimum  planting  period  for  mini- 
mal crop  water  stress.  The  water  budget  analysis 
showed  a  distinct  optimum  planting  period  of  June 
20  to  July  10,  with  planting  in  early  July  as  the 
most  likely  for  best  production.  These  results 
agreed  well  with  general  experience.  The  tech- 
nique will  be  similarly  useful  for  other  locations, 
for  research  designs  of  soil  water  management, 
yield  forecasting,  and  planning  and  management  of 
agricultural  resources.  (Author's  abstract) 
W 89-04207 


RAINFALL    IRREGULARITY    AND    SOWING 
STRATEGIES  IN  SOUTHERN  MOZAMBIQUE, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  21. 

W89-04208 


EVAPOTRANSPIRATION,  PAN  EVAPORA- 
TION AND  SOIL  WATER  RELATIONSHIPS 
FOR  WHEAT  (TRITICUM  AESTIVUM), 

Haryana  Agricultural  Univ  ,  Hissar  (India).  Dept. 

of  Agricultural  Engineering. 

For  primary   bibliographic  entrv   see  Field   2D. 

W89-04209 


ECONOMIC  EVALUATION  OF  SUGAR  CANE 
PRODUCTION  UNDER  DIFFERENT  WATER 
SUPPLY  SYSTEMS  IN  THAILAND, 

Euroconsult,  Arnhem  (Netherlands). 
W.  J.  Brzesowsky,  and  A.  E.  M.  Van  Vilsteren. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  1,  p  83-91,  April  1988.  1  fig,  5  tab,  14  ref. 

Descriptors:  'Economic  aspects,  'Irrigation,  'Sug- 
arcane, "Thailand,  Sugar  crops,  Crop  yields. 
Water  requirements,  Optimization,  Pricing,  Irriga- 
tion requirements,  Cost-benefit  analysis. 

The  relationship  between  sugar  cane  yield  and 
rainfall/irrigation  requirements  is  discussed.  Spe- 
cial attention  is  given  to  the  potential  sugar  cane 
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yields  and  cost/benefit  ratios  in  the  Malaiman  area 
of  Thailand,  under  four  water  conveyance  systems 
(from  low-  to  high-density  irrigation  and  drainage 
network)  and  under  optimized  rainfed  cultivation. 
A  linear  relationship  between  cane  yield  and  water 
use  was  applied  for  the  prediction  of  potential  crop 
yields  for  the  various  water  conveyance  systems. 
These  yields  were  compared  with  the  actual  cane 
production  in  pilot  areas  with  different  irrigation 
infrastructure,  which  has  been  monitored  over  a 
period  of  years.  Actual  yields  fell  short  of  predict- 
ed ones  in  all  cases.  This  outcome  is  attributed 
mainly  to  the  low  cane  prices,  which  resulted  in 
sub-optimal  cultivation  practices  by  farmers.  Pre- 
diction of  potential  sugar  cane  yields  for  local 
circumstances  is  quite  possible.  At  present  sugar 
cane  price  levels,  development  of  a  low-density 
irrigation  infrastructure  seems  to  be  the  most  eco- 
nomical solution.  (Author's  abstract) 
W89-04210 


MACDRAIN:  A  SURVEYING,  MAPPING,  AND 
DRAINAGE  DESIGN  SYSTEM  FOR  THE 
MICROCOMPUTER, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-04214 


STOCHASTIC  MODELLING  OF  RUNOFF 
FROM  AN  AGRICULTURAL  WATERSHED  IN 
SOUTHERN  SASKATCHEWAN, 

Agriculture   Canada,    Swift   Current   (Saskatche- 
wan). Research  Station. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-04215 


SOIL-WATER  DYNAMICS  AND  OPTIMUM 
OPERATING  REGIME  IN  TRICKLE-IRRIGAT- 
ED FIELDS, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

G.  S.  Ghali,  and  Z.  J.  Svehlik. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  127-143,  June  1988.  8  fig,  1  tab,  13 

ref,  append. 

Descriptors:  *Soil  water,  "Trickle  irrigation,  "Irri- 
gation efficiency,  "Irrigation  requirements,  "Soil- 
water-plant  relationships,  Soil  moisture  deficiency, 
Soil  texture,  Simulation  analysis,  Root  zone,  Eva- 
potranspiration,  Optimization. 

The  search  for  optimum  irrigation  regimes  in  trick- 
le-irrigated fields  can  best  be  undertaken  by  de- 
tailed analysis  of  soil-water  dynamics,  and  the  ex- 
amination of  the  significance  of  the  various  mois- 
ture-depletion mechanisms  from  the  root  zone.  By 
numerical  simulations,  it  was  possible  to  examine 
the  relations  between  the  various  operating  and 
field  conditions,  and  water  usage.  The  emphasis 
has  been  on  selecting  a  rate  of  water  application 
that  minimizes  moisture  depletion  from  the  root 
zone,  except  that  due  to  plant  water  uptake.  By 
establishing  a  relationship  between  the  ratio  of 
evapotranspiration  to  moisture  dispersion,  and  the 
rate  of  water  application  it  is  possible  to  identify 
the  rate  of  water  application  to  maintain  the  pre- 
determined moisture  in  the  root  zone  at  minimum 
depletion  due  to  dispersion  and  evaporation.  In 
medium-textured  soils,  a  supply-demand  criterion 
was  shown  to  be  applicable.  In  course-textured 
soils  it  was  found  that  the  optimum  rate  of  water 
application  must  be  much  higher  than  the  evapora- 
tive demand  to  minimize  drainage  below  the  root 
zone.  (White-Reimer-PTT) 
W89-04258 


WATER  MANAGEMENT  PLAN  FOR  THE  AL- 
HASSA  IRRIGATION  AND  DRAINAGE 
PROJECT  IN  SAUDI  ARABIA, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

W.  Abderrahman. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  p  185-194,  June  1988.  3  fig,  3  tab,  8  ref. 

Descriptors:  "Saudi  Arabia,  "Ground  water  man- 
agement, "Water  resources  development,  "Project 


planning,  "Irrigation  programs,  "Drainage  pro- 
grams, Irrigation  practices,  Water  conservation, 
Cultivated  lands,  Water  reuse. 

The  Al-Hassa  Irrigation  and  Drainage  Project  de- 
livers approximately  328  million  cu  m  of  spring 
water  every  year  to  about  22,000  farms  comprising 
7096  ha.  During  the  last  5  years,  cultivated  areas 
have  increased,  causing  a  water  shortage  problem. 
A  new  management  scheme  is  suggested  to  expand 
the  irrigated  areas,  overcome  the  water  shortage, 
and  conserve  groundwater  resources  in  the  region. 
The  scheme  introduces  automation  to  the  irriga- 
tion system,  the  adoption  of  a  scientifically  based 
irrigation  schedule,  and  improvement  of  on-farm 
irrigation  methods  to  lessen  water  demands.  The 
scheme  also  includes  measures  to  increase  the  use 
of  non-conventional  water  resources  such  as  the 
reuse  of  waste  water  and  brackish  agricultural 
drainage  water.(Author's  abstract) 
W89-04262 


MODELING  OF  THE  INFILTRATION  PROC- 
ESS IN  ARID  ZONES  FOR  IRRIGATION 
PROJECT  PURPOSES  WITH  THE  AID  OF 
THE  'SYSTEME  HYDROLOGIQUE  EURO- 
PEEN'  (SHE), 

Societe   Grenobloise   d'Etudes   et   d' Applications 
Hydrauliques     (France).     Applied     Mathematics 
Dept. 
M.  Erlich. 

Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  195-210,  June  1988.  14  fig,  1  tab,  18 
ref. 

Descriptors:  "Model  studies,  "Infiltration,  "Irriga- 
tion programs,  "Hydrologic  cycle,  "Arid  zone, 
Evapotranspiration,     Irrigation     practices,     Soil 


The  model  takes  into  account  the  evapotranspira- 
tion process  (ET  component)  and  the  circulation 
of  water  in  the  unsaturated  zone  (UZ  component) 
as  a  part  of  the  general  deterministic,  distributed 
and  physically-based  modular  system.  Different  ir- 
rigation scenarios  regarding  the  amount  of  water 
applied  and  the  irrigation  process  duration  are 
introduced  as  upper  boundary  conditions  for  the 
soil  column.  The  calibrated  model  is  used  for 
short-  and  long-term  simulations  and  the  results 
obtained  serve  both  as  a  test  for  the  numerical 
algorithms  of  the  European  Hydrological  System 
or  Systeme  Hydrologique  Europeen  (SHE)  and  as 
a  decision-aid  tool  for  irrigation  water 
management.(Author's  abstract) 
W89-04263 


MODELLING  AND  SIMULATION  IN  HYDRO- 
LOGIC  SYSTEMS  RELATED  TO  AGRICUL- 
TURAL DEVELOPMENT:  STATE  OF  THE 
ART, 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 

ing,  Wageningen  (Netherlands). 

R.  A.  Feddes. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  235-248,  June  1988.  11  fig,  14  ref. 

Descriptors:  "Hydrologic  Systems,  *Model  stud- 
ies, "Crop  production,  "Irrigation  practices,  Agri- 
cultural hydrology,  Irrigation,  Simulation  analysis, 
Mathematical  studies,  Soil  water,  Plant  growth, 
Crop  yield,  Water  use,  Hydrologic  budget. 

Irrigation  regimes  can  be  evaluated  with  soil  water 
balance-crop  growth  models.  The  complexity  of 
these  models  depends  largely  on  the  time-scale 
considered.  The  general  principles  of  modeling 
growth/yield  in  relation  to  water  use  are  present- 
ed. Ideally,  there  should  be  few  enough  parameters 
to  be  measured,  either  directly  or  indirectly,  and 
the  crop  and  the  soil  system  should  have  an  inter- 
action with  each  other.  Once  the  soil/crop  models 
have  been  tested  with  field  experiments  and  param- 
eters have  been  derived,  one  may  carry  out  numer- 
ical experiments  on  the  computer  in  order  to 
quickly  evaluate  the  effects  of  different  irrigation 
management  strategies  on  crop  yield.  Depending 
on  the  environmental  conditions,  the  development 
of  a  crop  with  time  will  vary  from  year  to  year. 
Crop  development  usually  may  be  predicted  on  the 
basis  of  temperature  (heat  sums)  and  day  length. 


Examples  are  presented  of  yield-water  use  relation- 
ships on  the  basis  of  a  day  as  well  as  the  entire 
growing  season,  and  the  need  for  dynamic  and 
interactive  crop  growth-water  balance  models  is 
emphasized.  (White-Reimer-PTT) 
W89-04266 


WATER  CONVEYANCE  IN  CHANNELS  WITH 
SEMICIRCULAR  CROSS  SECTIONS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W89-04269 


OPTIMIZING  THE  UNIFORMITY  OF  IRRIGA- 
TION AND  FERTILIZATION, 

Institute   of  Soil    Science   and   Yield   Prediction, 

Sofia  (Bulgaria). 

I.  Varlev. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  285-296,  June  1988.  5  fig,  3  tab,  12 

ref. 

Descriptors:  "Fertilization,  "Irrigation  efficiency, 
"Irrigation  practices,  Furrow  irrigation,  Sprinkler 
irrigation,  Bulgaria,  Mathematical  equations,  Crop 
production,  Plant  growth,  Evapotranspiration,  Ni- 
trogen compounds. 

Using  a  second-degree  equation  to  approximate  the 
relationship  'water  available  to  the  plants-yield',  a 
coefficient  of  non-uniformity  has  been  derived 
which  is  proportional  to  the  yield  loss  caused  by 
the  non-uniformity  of  irrigation.  Using  the  crite- 
rion of  the  minimum  costs  and  losses,  the  optimum 
coefficients  of  non-uniformity  in  furrow  and  sprin- 
kler irrigation  have  been  determined.  On  this  basis, 
in  the  case  of  furrow  irrigation,  the  values  of  some 
practically  usable  indices,  such  as  'relative  exten- 
sion of  irrigation  time'  and  'required  number  of 
streams  which  must  reach  the  downstream  end  of 
furrows'  have  been  determined.  Achieving  these 
values  in  the  field  will  guarantee  an  optimum  irri- 
gation uniformity.  In  sprinkler  irrigation,  under  the 
specific  economic  conditions  in  Bulgaria,  the  opti- 
mum spacing  of  sprinklers  has  been  determined  for 
different  wind  velocities  and  for  two  different 
groups  of  crops.  Under  conditions  of  water  short- 
age, when  crops  are  irrigated  only  during  some 
selected  growth  stages,  the  relationship  'evapotran- 
spiration-yield'  is  multi-valued.  Under  these  condi- 
tions, a  considerably  higher  yield  is  obtained  when 
water  is  applied  during  the  most  sensitive  stages  of 
growth.  In  that  case,  the  uniformity  of  irrigation 
must  be  as  high  as  possible.  When  nitrogen  fertiliz- 
er is  broadcast  over  the  soil  surface,  the  loss  of 
yield  and  the  required  optimum  distance  between 
the  runs  of  the  broadcasting  implement  can  be 
determined,  using  the  coefficient  of  non-uniformi- 
ty. (Author's  abstract) 
W89-04270 


CHARACTERISTICS  OF  MOLE  DRAINAGE  AS 
A  MAJOR  AMELIORATIVE  TECHNIQUE  FOR 
SURFACE-WATERLOGGED  SOILS, 

Institute   of  Soil   Science   and   Yield   Prediction, 
Sofia  (Bulgaria).  Dept.  of  Soil  Physics. 
N.  Shopsky,  E.  Doneva,  and  I.  Nikolov. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  307-315,  June  1988.  3  fig,  4  ref. 

Descriptors:  "Waterlogging,  "Drainage  practices. 
"Mole  drainage,  "Soil  water,  "Subsurface  drain- 
age, Subsoil  drainage,  Bulgaria,  Soil  physical  prop- 
erties, Permeability,  Drain  spacing,  Soil  horizons. 

The  conditions  in  Bulgaria  permit  the  use  of  mole 
drainage  as  a  basic  ameliorative  technique  irrespec- 
tive of  the  degree  of  surface  waterlogging,  stratifi- 
cation and  the  main  physical  properties  of  the  soil. 
The  equation  of  water-exchange  in  the  filtration 
area  has  been  used  as  a  basis  for  describing  the 
filtration  and  mole  draining.  It  has  been  found  that 
the  depression  curve  of  the  steady-state  and  non- 
steady-state  subsoil  flux  provides  the  most  ade- 
quate characterization  of  the  major  processes  asso- 
ciated with  the  drainage  of  soils  which  become 
urface  waterlogged  because  of  their  having  a 
second   horizon   (from   20   or   50   cm   below   the 
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surface)  with  low  permeability.  The  roles  of  the 
space  between  drains,  the  depth  of  drains  and  the 
water  permeability  of  the  mole  slit  have  been  dif- 
ferentiated and  assessed.  Mole  drainage  ought  to 
be  made  within  the  upper  permeable  horizon.  In 
case  this  is  impossible  for  field  management  rea- 
sons, a  part  of  the  mole  drain  may  be  burrowed 
through  the  second,  low-permeable  horizon  but 
this  penetration  should  be  as  small  as  possible  and 
high  geometric  and  filtration  permeability  of  the 
mole  slit  should  be  ensured,  especially  of  the  por- 
tion extending  into  the  less  permeable  horizon. 
(Author's  abstract) 
W89-04272 


IRRIGATION  PROJECT  APPRAISAL:  OUT- 
LINE OF  PRINCIPLES, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

J.  R.  Rydzewski. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  359-368,  June  1988.  6  ref. 

Descriptors:  'Project  planning,  'Irrigation,  Eco- 
nomic evaluation,  Financial  feasibility,  Social  as- 
pects. 

A  brief  overview  is  presented  of  the  principles 
involved  in  analyzing  development  projects,  with 
special  reference  to  irrigated  agriculture.  Project 
appraisals  have  two  distinct  but  related  functions: 
to  assist  the  planner-designer  in  selecting  viable 
project  proposals  from  within  a  set  of  technically 
sound  alternatives  in  a  particular  sector  of  the 
economy;  and  to  allow  central  planners  to  make 
rational  decisions  between  projects  in  different  sec- 
tors of  the  economy,  and  between  mutually  exclu- 
sive proposals  in  any  given  sector.  Cost-benefit 
analyses  should  include  financial,  economic  and 
social  factors.  Financial  analysis  involves  market 
rates,  taxes,  subsidies  and  discount  rates;  economic 
or  efficiency  analysis  takes  into  account  economic 
rate  of  return  as  well  as  non-traded  items  such  as 
unskilled  labor;  social  analysis  is  extremely  impor- 
tant for  less  developed  countries  where  the  distri- 
bution within  the  entire  nation  must  be  considered. 
An  irrigation  project  can  be  viewed  from  the 
standpoint  of  the  central  planning  organization,  the 
government  or  regional  socio-political  group,  the 
farmers  utilizing  the  project,  the  management  of 
the  public  sector  projects,  and  the  parties  financing 
the  project.  Each  project  will  differ  in  the  way  it 
values  the  inputs  and  outputs  of  the  project. 
(White-Reimer-PTTKAuthor's  abstract) 
W89-04275 


MODELING  DERIVED  DEMAND  FOR  IRRI- 
GATION WATER, 

Politechnika  Warszawska  (Poland).  Inst,  of  Envi- 
ronmental Engineering. 

For   primary   bibliographic   entry   see   Field   6D. 
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EFFECT   OF  SHELTERBELTS  ON  GROUND- 
WATER FORMATION, 

Ail-Union   Research   Inst,   of  Agricultural   Forest 

Reclamation,  Volgograd  (USSR). 

For  primary  bibliographic  entry  see  Field  2F. 
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ASSESSING  STRATEGIES  FOR  CONTROL  OF 
IRRIGATION-INDUCED  SALINITY  IN  THE 
UPPER  COLORADO  RIVER  BASIN, 

For  primary  bibliographic  entry  see  Field  5G. 
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IRRIGATION  OPTIMIZATION  UNDER  LIM- 
ITED WATER  SUPPLY, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 

D.  J.  Bernardo,  N.  K.  Whittlesey,  K.  E.  Saxton, 
and  D.  L.  Bassilt 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 
3,  p  712-719,  May-June  1988.  1  fig,  4  tab,  16  ref. 

Descriptors:  'Irrigation  design,  'Water  supply, 
•Optimization,  'Model  studies,  'Water  conserva- 
tion, Mathematical  models,  Economic  aspects.  Irri- 


gation operation,  Yield,  Yield  equations,  Hydro- 
logic  budget,  Simulation. 

A  two-stage  simulation/mathematical  program- 
ming model  was  developed  to  determine  the  opti- 
mal intraseasonal  allocation  of  irrigation  water 
under  conditions  of  limited  water  availability.  The 
model  was  applied  to  a  representative  surface  irri- 
gated farm  in  Washington  State's  Columbia  River 
Basin.  Results  from  applying  the  model  to  a  series 
of  increasingly  severe  water  shortage  conditions 
indicated  a  large  potential  for  water  conservation 
in  the  assumed  production  setting.  Farm-level 
water  supply  reduction  of  40%  translated  to  about 
10%  decrease  in  economic  returns.  Income  losses 
resulting  from  water  shortages  were  minimized 
through  the  conjunctive  management  of  irrigation 
scheduling,  irrigation  labor  practices,  and  several 
other  short-run  responses  to  water  deficits.  The 
combination  of  crop  water  simulation  and  farm- 
level  economic  optimization  models  was  shown  to 
be  a  compatible  merger  of  techniques  for  repre- 
senting the  engineering  and  economic  irrigation 
environment.  (Author's  abstract) 
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SIMULATION  OF  CORN  YIELD  BY  A  WATER 
MANAGEMENT  MODEL  FOR  A  COASTAL 
PLAIN  SOIL  IN  VIRGINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
P.  C.  McMahon,  S.  Mostaghimi,  and  F.  S.  Wright. 
Transaction  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 
3,  p  734-742,  May-June  1988.  10  fig,  6  tab,  23  ref. 

Descriptors:  'Subsurface  drainage,  'Soil-water- 
plant  relationships,  'Simulation,  'Model  studies, 
Soils,  'Water  management,  'Virginia,  Coastal 
plains,  Water  table,  System  design,  Yield  equa- 
tions, Water  resources  development,  Drainage 
practices,  Yield,  Corn,  Subsurface  irrigation,  Drain 
spacing. 

DRAINMOD,  a  water  management  simulation 
model  for  artificially-drained  soils,  was  evaluated 
for  a  Virginia  Coastal  Plain  soil  by  comparing 
predicted  and  measured  water  table  depths  from  a 
subirrigation/controlled  drainage  site  over  a 
period  of  three  years.  Water  table  evaluations  pre- 
dicted by  the  model  were  in  good  agreement  with 
measured  water  table  elevations,  with  an  average 
deviation  of  9.47  cm  for  the  three  years  of  record. 
The  YIELD  version  of  DRAINMOD  was  used  to 
predict  relative  corn  yield  for  the  subirrigation/ 
controlled  drainage  site.  Average  corn  yield  pre- 
dictions by  the  model  agreed  reasonably  well  with 
the  observed  average  corn  yield,  with  relative 
errors  of  19.2,  4.4,  and  8.1  percent  for  1984,  1985, 
and  1986,  respectively.  Additionally,  corn  yields 
predicted  for  a  conventional  drainage  system  were 
considerably  lower  than  those  predicted  for  subir- 
rigation/controlled drainage,  reaffirming  the  need 
for  irrigation  of  corn  in  the  Coastal  Plain  region  of 
Virginia.  Research  indicates  that  DRAINMOD  is 
a  powerful  tool  for  the  design  and  evaluation  of 
subirrigation/controlled  drainage  practices  in  the 
Virginia  Coastal  Plain.  Simulations  were  per- 
formed for  a  20  year  period  to  determine  the 
effects  of  system  design  on  corn  yield.  An  econom- 
ic analysis  was  performed  to  determine  optimal 
system  design  for  maximizing  profits  from  corn 
production.  A  drain  spacing  of  21.30  m,  a  drain 
depth  of  1.10  m,  and  a  0.65  m  weir  depth  were  the 
design  parameters  recommended  as  optimal  for 
maximizing  profits  from  subirrigation/controlled 
drainage  of  corn  on  a  Myatt  fine  sandy  loam  in  the 
Virginia  Coastal  Plain.  (Author's  abstract) 
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ANALYTICAL  TRANSIENT  EQUATIONS  FOR 
DRAINS  IN  ARTESIAN  AREAS, 

Ministry  of  Irrigation,  Cairo  (Egypt). 

M.  S.  Abdel-Dayem,  A.  S.  Bazaraa,  A.  M.  Amer, 

and  L.  S.  Willardson. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 

3,  p  743-749,  May-June  1988.  13  fig,  8  ref,  append. 

Descriptors:  'Subsurface  drainage,  'Drain  spacing, 
'Confined  groundwater,  'Model  studies,  'Mathe- 
matical equations,  Mathematical  analysis,  Drainage 
ffects,  Water  table  fluctuations,  Seepage,  Water 


table  decline,   Optimization,   Drains,  Drawdown, 
Piezometric  head,  Hydraulic  conductivity. 

A  transient  solution  for  a  falling  water  table  above 
drains  in  irrigated  areas  subject  to  artesian  condi- 
tions was  developed.  The  solution  determines  the 
water  table  height  midway  between  the  drains  the 
corresponding  drain  discharge  and  the  fraction  of 
drain  discharge  originating  from  the  aquifer.  The 
transient  solution  for  the  falling  water  table  was 
verified  against  experimental  results  obtained  from 
a  Hele-Shaw  model.  Satisfactory  agreement  be- 
tween analytical  and  experimental  results  was 
found  over  a  reasonable  and  practical  range  of 
flow  conditions.  The  rate  of  water  table  drawdown 
strongly  depends  on  the  piezometric  head  in  the 
aquifer  and  the  depth  of  the  soil  layer  between  the 
drains  and  the  aquifer.  It  also  depends  on  the  soil 
layer  hydraulic  conductivity  and  drainable  porosi- 
ty. The  water  table  drawdown  also  depends  on  the 
drain  size.  (Author's  abstract) 
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MECHANISMS  BY  WHICH  SURGE  IRRIGA- 
TION REDUCES  FURROW  INFILTRATION 
RATES  IN  A  SILTY  LOAM  SOIL, 

Agricultural  Research  Service,  Kimberly,  ID. 
W.  D.  Kemper,  T.  J.  Trout,  A.  S.  Humphreys,  and 
M.  S.  Bullock. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 
3,  p  821-829,  May-June  1988.  9  fig,  2  tab,  25  ref. 

Descriptors:  'Furrow  irrigation,  'Border  irriga- 
tion, 'Infiltration  rate,  'Soil  types,  'Soil  water, 
Irrigation,  Furrows,  Silty  loam,  Soil  water,  Sedi- 
ments, Suspended  sediments,  Deposition. 

Surge  irrigation,  the  intermittent  supply  of  water 
to  furrows  or  borders,  generally  reduces  infiltra- 
tion rates.  However,  the  degree  of  infiltration  re- 
duction is  variable  and  difficult  to  predict.  Mecha- 
nisms by  which  surge  irrigation  reduces  infiltration 
rates  include:  (1)  Consolidation  of  the  furrow  pe- 
rimeter due  to  increased  soil  water  tension  during 
flow  interruptions,  (2)  Filling  of  cracks  which  de- 
velop during  flow  interruptions  with  bed  load 
during  the  following  surge,  (3)  Forced  settlement 
of  suspended  sediment  on  the  furrow  perimeter 
when  the  water  supply  is  interrupted,  and  (4) 
Greater  sediment  detachment  and  movement 
caused  by  more  rapid  advance  of  the  surged  stream 
front.  (Author's  abstract) 
W89-04386 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


ASSESSMENT  OF  THE  ROLE  OF  BOTTOM- 
LAND HARDWOODS  IN  SEDIMENT  AND 
EROSION  CONTROL. 

Fish  and  Wildlife  Service,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   4D. 
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STORMWATER  MANAGEMENT  IN  AN  UR- 
BANIZED AREA, 

STS  Consultants  Ltd.,  Northbrook,  IL. 

W.  J.  Weaver. 

Public  Works  PUWOAH,  Vol.  119,  No.  11,  p  60- 

62,  October  1988. 

Descriptors:  'Urban  runoff,  'Storm  water,  'Illi- 
nois, 'Storm  drains,  'Watershed  management,  Set- 
tling basins.  Management  planning,  Urban  areas, 
Land  use,  Cost  analysis. 

Stormwater  management  in  the  Hesterman  Water- 
shed, Illinois,  which  was  subjected  to  rapid  urban- 
ization during  the  1970's,  is  discussed.  Resolution 
of  flooding  problems  in  the  Hesterman  Watershed 
required  creativity  in  design,  financing,  and  imple- 
mentation.  The   development    of  the   watershed 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Control  Of  Water  On  The  Surface — Group  4A 


began  in  1967  with  the  construction  of  a  300-acre 
facility  for  AT  and  T  Bell  Laboratories.  Storm- 
water  management  regulations  applied  by  Naper- 
ville  and  DuPage  County  were  restrictive  and 
required  that  stormwater  runoff  from  the  devel- 
oped parcel  of  land  not  be  increased  over  pre- 
development  conditions.  Bell  constructed  an  exten- 
sive retention  pond  system  to  meet  the  local  crite- 
rion. The  retention  system  outlet  was  connected  to 
the  21-inch  diameter  drain  tile,  which  passed 
through  the  property  and  was  the  only  available 
regional  storm  drain.  After  the  completion  of  the 
residential  section  of  the  watershed,  flooding  in  the 
area  prompted  an  engineering  study  which  pointed 
to  several  problems.  The  focusing  of  stormwater  at 
a  point  dramatically  changed  the  runoff  character. 
No  master  plan  was  in  place  that  new  develop- 
ments could  use  as  a  guideline  for  stormwater 
management.  The  design  criteria  for  solving  the 
problems  of  the  watershed  included:  resolving  resi- 
dential area  flooding;  reducing  the  duration  and 
extent  of  golf  course  flooding;  maximizing  and 
optimizing  storage  of  stormwater  on  Forest  Pre- 
serve District  properties;  maintaining  the  capacity 
of  the  Bell  stormwater  management  system;  and 
not  increasing  downstream  flooding  on  Rott 
Creek.  An  engineering  committee  was  established 
to  formulate  cost-effective  solutions  to  the  flooding 
problems.  A  regional  stormwater  drainage  system 
was  developed  for  the  watershed  which  consisted 
of  a  gravity  flow  portion  and  a  pressurized  storm 
sewer  with  several  branches.  The  new  stormwater 
management  system  interconnects  seven  lakes,  re- 
tention ponds,  and  wetland  areas  that  were  previ- 
ously connected  to  the  drain  tile.  The  various 
branches  of  the  regional  storm  sewer  system  were 
sized  to  flow  under  pressure  such  that  the  total 
discharge  from  the  system  would  be  regulated. 
The  successful  financing  strategy  for  the  project  is 
discussed.  (Geiger-PTT) 
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ENVIRONMENTAL  EFFECTS  OF  THE  HIGH 
DAM  AT  ASWAN, 

Colorado  Univ.,  Boulder.  Inst,  of  Behavioral  Sci- 
ence. 

For  primary  bibliographic   entry   see   Field   6G. 
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FLOOD  CONTROL  OF  URBAN  RUNOFF  IN 
THE  EAST  AREA  OF  OSAKA  PREFECTURE 
(NEYA  RIVER  BASIN), 

Osaka  Prefecture  Sewerage  Div.  (Japan). 
K.  Kitai. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988.  p  207-234.  17  fig,  13  tab. 

Descriptors:  "Japan,  *Model  studies,  "Urban 
runoff,  *Flood  control,  *Flood  damage,  Simulated 
rainfall,  Rainwater  runoff,  Runoff  control, 
Wastewater  treatment,  River  conservation. 

The  eastern  part  of  Osaka  Prefecture,  comprising 
the  Neya  Basin,  is  a  low-lying  area  which  has 
suffered  flood  damage  since  ancient  times.  Though 
damage  has  been  gradually  reduced  due  to  sewer- 
age construction  and  river  improvement,  the 
recent  rapid  urbanization  of  this  region  has  in- 
creased rainwater  runoff  from  the  region.  A  rain- 
water runoff  model  using  the  Espey  Model  with  an 
increased  run-off  coefficient  was  designed.  It 
proved  that  the  pump  and  pipe  capacity  is  now 
insufficient  due  to  the  increase  in  peak  discharges. 
In  addition,  calculations  revealed  the  possibility  of 
overflow  on  a  fairly  large  scale.  Osaka  Prefecture 
plans  to  solve  these  problems  by  improving  dis- 
charge capacity,  as  well  as  by  constructing  storage 
facilities  for  sewerage  pipes,  which  may  prove  to 
be  a  more  efficient  measure.  It  is  also  expected  that 
the  runoff  load  during  rainfall  will  be  greatly  re- 
duced by  means  of  these  facilities.  The  Compre- 
hensive Flood  Disaster  Prevention  Plan  for  the 
region  covering  sewerage,  river  improvement  and 
facilities  for  runoff  control  is  now  under  prepara- 
tion. This  plan  will  coordinate  related  sections  by 
assigning  clearly-defined  tasks  to  each  of  them,  and 
enhance  safety  precautions  against  flooding  in  the 


Neya  Basin.  (See  also  W89-3657)  (Author's  ab- 
stract) I 
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ELEMENTS  OF  FLOATING-DEBRIS  CON- 
TROL SYSTEMS, 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 
R.  E.  Perham. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A200454. 
Price  codes:  A04  in  paper  copy;  A01  in  microfiche. 
Technical  Report  REMR-HY-3,  September  1988. 
Final  Report.  67p,  35  fig,  34  ref,  2  append. 

Descriptors:  *Detritus,  'Surface  waters,  'Cleanup 
operations,  Booms,  Water  pollution  treatment. 

Floating  debris  is  a  continual  problem  for  all  users 
of  water  bodies.  Some  of  the  damage  caused  by 
debris  is  minor,  but  too  often  it  is  quite  costly.  It  is 
destructive  to  locks,  dams,  bridges,  electric  plants, 
municipal  water  systems,  and  even  to  recreational 
boaters.  Wetlands,  fish-spawning  grounds,  and 
streambanks  can  be  disturbed  by  debris.  A  floating- 
debris  control  system  consists  of  collecting,  remov- 
ing, and  disposing  of  the  debris.  Various  types  of 
booms,  trash  racks,  trash  struts,  and  deflectors 
have  been  used  effectively  for  collecting  floating 
debris.  Hand-powered,  self-powered,  and  gantry 
crane-operated  rakes  are  used  to  remove  the  debris 
from  intake  gates,  bulkheads,  deck  gratings,  and 
trash  rack  sections.  Heavy  debris,  such  as  water- 
soaked  logs  or  fallen  trees,  are  removed  with 
cranes  and  hoists,  supplemented  by  such  imple- 
ments as  bolt  hooks,  log  chains,  and  chain  saws. 
Some  of  the  removed  debris  has  value.  Many  logs 
are  large  enough  to  be  used  as  structural  materials: 
supports  for  small  buildings,  guard  posts  for  park- 
ing lots,  and  supports  for  soil  stabilization.  Also, 
some  of  it  can  be  dried  and  cut  up  for  firewood. 
The  debris  that  cannot  be  used  must  be  burned, 
buried,  or  dumped  on  the  ground  surface.  All  of 
these  processes  require  careful  monitoring  so  that 
they  are  not  and  do  not  create  health  hazards. 
Surface  dumping  should  be  used  only  as  a  last 
resort.  (Lantz-PTT) 
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DEPENDABLE  YIELD  EVALUATIONS:  HOW 
MUCH  WATER  IS  REALLY  THERE, 

Black  and  Veatch,  Kansas  City,  MO. 

R.  L.  Smith,  and  L.  K.  Lampe. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  9,  p  66-70,  September 

1988.  3  fig,  2  tab,  8  ref. 

Descriptors:  *Water  yield,  'Reservoir  yield, 
•Water  management,  'Water  supply,  Management 
planning,  Evaluation. 

The  yield  capability  of  most  surface  water  im- 
poundments is  tested  infrequently.  A  number  of 
factors,  including  issues  related  to  hydrologic  un- 
certainty, changing  physical  use  and  sedimentation 
patterns,  and  evolving  legal  constraints,  may  have 
altered  the  yield  capability  of  a  surface  impound- 
ment since  its  last  appraisal,  particularly  if  the  yield 
estimate  was  made  20  or  30  years  ago.  The  yield 
value,  however  determined,  is  based  on  a  critical 
period,  sometimes  lasting  no  longer  than  six 
months.  For  utilities  in  many  parts  of  the  country, 
these  critical  periods  include  the  months  of  May  to 
October  when  actual  demand  rates  are  typically  20 
percent  greater  than  the  average  annual  rates. 
During  drought  years  this  differential  may  be  and 
usually  is,  even  larger.  Factors  affecting  inflow 
volumes,  storage,  and  outflow  are  discussed,  as 
well  as  some  case  examples.  Managers  should 
make  sure  that  the  appraisal  of  dependable  yield 
for  surface  water  impoundments  is  periodically 
updated.  (VerNooy-PTT) 
W89-03877 


HYDROCHEMICAL  STUDY  OF  URBAN 
LANDSLIDES  CAUSED  BY  HEAVY  RAIN: 
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Scarborough  Coll.,  Westhill  (Ontario).  Dept.  of 
Geology. 


For  primary  bibliographic  entry  see  Field  2J. 
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FLOOD  OF  APRIL  1987  IN  MAINE,  MASSA- 
CHUSETTS, AND  NEW  HAMPSHIRE, 

Geological    Survey,    Augusta,    ME.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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FLOODS  IN  EASTERN  NEBRASKA  AND 
SOUTHEASTERN  SOUTH  DAKOTA,  JUNE 
1984, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 
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STREAMFLOW  CHARACTERISTICS  OF  THE 
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Geological  Survey,  Cheyenne,  WY.  Water  Re- 
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FLOODS  OF  OCTOBER  1986  IN  SOUTH-CEN- 
TRAL ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
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For  primary  bibliographic  entry  see  Field  2E. 
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FLOODS  IN  IOWA:  STAGE  AND  DISCHARGE, 

Geological   Survey,   Iowa  City,   IA.   Water   Re- 
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REPORT  OF  THE  RIVER  MASTER  OF  THE 
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Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 
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ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04145 


REPORT  OF  THE  RIVER  MASTER  OF  THE 
DELAWARE  RIVER  FOR  THE  PERIOD  DE- 
CEMBER 1, 1984  -  NOVEMBER  30, 1985, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For   primary   bibliographic   entry   see   Field   3D. 

W89-04152 


STREAMFLOW  CHARACTERISTICS  OF  THE 
COLORADO  RIVER  BASIN  IN  UTAH 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W 89-04 160 


POTENTIAL  FLOOD  AND  DEBRIS  HAZARDS 
AT  KATHERINE  LANDING  AND  TELE- 
PHONE COVE,  LAKE  MEAD  NATIONAL 
RECREATION  AREA,  MOHAVE  COUNTY,  AR- 
IZONA, 

Geological  Survey,  Carson  City,  NV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04165 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A — Control  Of  Water  On  The  Surface 


FLOOD-CARRYING  CAPACITIES  AND 
CHANGES  IN  CHANNELS  OF  THE  LOWER 
PUYALLUP,  WHITE,  AND  CARBON  RIVERS 
IN  WESTERN  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
E.  A.  Prych. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4129, 
1988.  69p,  13  fig,  9  tab,  8  ref. 

Descriptors:  *Flood  profiles,  *Sedimentation, 
•Vegetation  effects,  'Washington  Puyallup  River 
Basin,  Puyallup  River,  White  River,  Carbon  River, 
Flood-carrying  capacity. 

The  flood-carrying  capacity  of  the  Puyallup 
River's  leveed  channel  from  its  mouth  to  the  city 
of  Puyallup  exceeds  the  100-yr-flood  discharge  at 
most  locations.  Upstream  from  the  city  of  Puyallup 
the  flood-carrying  capacity  also  is  less  than  the 
100-yr  flood  at  many  locations.  In  King  County 
the  flood-carrying  capacity  would  be  greater  than 
the  100-year  flood  nearly  everywhere  if  the  levees 
were  in  a  good  state  of  repair.  The  flood-carrying 
capacity  of  the  leveed  Carbon  River  channel  is  less 
than  the  100-yr  flood  at  numerous  locations. 
Changes  between  1976-77  and  1984  in  average 
channel  cross-section  elevations  for  the  Puyallup 
and  Carbon  Rivers  were  less  than  1  ft  at  more  than 
one-half  of  90  surveyed  cross  sections  and  were 
more  than  2  ft  at  only  5  of  them.  Changes  in 
average  elevations  for  the  White  River  down- 
stream of  the  inflow  from  Lake  Tapps  rose  ap- 
proximately 2  ft  or  more  at  5  of  the  10  surveyed 
cross  sections,  but  decreased  2  ft  or  more  at  nearly 
one-half  of  29  cross  sections  upstream  of  the  reach. 
Differences  between  computed  100-yr  flood  water- 
surface  elevations  for  1976-77  and  1984  channels 
are  similar  to  changes  in  average  cross-section 
elevations.  Dense  growths  of  streambank  vegeta- 
tion could  increase  100-yr  flood  water  surface  ele- 
vations by  1.2  ft.  (USGS) 
W89-04166 


ESTIMATING  FLOOD  HYDROGRAPHS  AND 
VOLUMES  FOR  ALABAMA  STREAMS, 

Geological  Survey,  Tuscaloosa,   AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04168 


CHANNEL  INFILTRATION  ALONG  THE 
PAWNEE  RIVER  AND  ITS  TRIBUTARIES, 
WEST  CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04169 


STREAMFLOW  CHARACTERISTICS  OF  THE 
MISSOURI  RIVER  BASIN,  WYOMING, 
THROUGH  1984, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04170 


EXPERIENCE  IN  USING  THE  WATER  RE- 
SOURCES OF  THE  NOVOSIBIRSK  RESER- 
VOIR, 

For  primary  bibliographic  entry  see  Field  6D. 
W89-04194 


MACDRAIN:  A  SURVEYING,  MAPPING,  AND 
DRAINAGE  DESIGN  SYSTEM  FOR  THE 
MICROCOMPUTER, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-04214 


UNCERTAINTY   ESTIMATES   FOR  SURFACE 
RUNOFF  MODELS, 

Williamson  and  Schmid,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 


W89-04240 


CONJUNCTIVE  USE  OF  WATER  FOR  IRRI- 
GATION, MUNICIPAL  AND  INDUSTRIAL 
WATER  SUPPLY  IN  ISTRA,  YUGOSLAVIA, 

Rijeka  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6D. 
W89-04264 


EFFECT  OF  DIFFERENT  PARAMETERS  ON 
ENTRANCE  RESISTANCE  OF  CORRUGATED 
PLASTIC  DRAINS, 

Ministry  of  Public  Works,  Salonika  (Greece). 
For  primary  bibliographic  entry  see  Field  8B. 
W89-04265 


SINKHOLE  MANAGEMENT  AND  FLOODING 
IN  JAMAICA, 

World  Meteorological  Organization,  Kingston  (Ja- 
maica). 

M.  Molina,  and  F.  McDonald. 
Environmental    Geology     and    Water    Sciences 
EGWSEI,  Vol.  12,  No.  2,  p  113-116,  August  1988. 
1  fig,  2  tab,  4  ref. 

Descriptors:  'Karst  hydrology,  'Flooding,  *Karst, 
•Jamaica,  'Flood  control,  'Watershed  manage- 
ment, Sinkhole  management.  Rainfall,  Geology, 
Hydrology,  Cave  River  Basin,  Hydraulics,  Non- 
structural alternatives,  Civil  defense. 

More  than  518  sq  km  of  prime  lands  in  Jamaica  lay 
on  Karstic  material  where  sinkholes  are  the  natural 
outlet  of  important  streams.  Due  to  increasing 
social  pressure,  the  lands  are  inappropriately  man- 
aged and  as  a  consequence,  vegetal  debris  and 
silting  have  plugged  the  sinkholes  which  have  thus 
lost  their  capacity  to  drain  the  runoff  produced 
during  heavy  rainfall.  One  of  these  areas  is  Cave 
Valley,  which  during  the  last  36  yr,  has  been 
affected  by  at  aleast  six  floods,  some  of  which  have 
produced  losses  of  life  and  property,  in  a  sector  of 
the  Jamaican  population  which  is  already  under 
severe  economic  hardship.  A  flood  prevention  and 
mitigation  project  is  being  implemented  including 
watershed  management,  river  training  and  commu- 
nity preparedness.  A  geologic,  hydrologic,  and 
hydraulic  analysis  are  also  part  of  the  study.  All 
these  measures  are  expected  to  reduce  future 
losses.  (Author's  abstract) 
W89-04325 


4B.  Groundwater  Management 


IMPROVED   ESTIMATES  OF  GROUNDWAT- 
ER-MINING  ACREAGE, 

Economic  Research  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03420 


CLEAN  WATER  SUPPLY  DEPENDS  ON  MAN- 
AGEMENT OF  GROUNDWATER, 

Greeley  and  Hansen,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-03492 


WATER  MANAGEMENT  AND  PROTECTION 
IN  OPENCAST  MINING  REGIONS  AND  UTI- 
LIZATION OF  MINE  WATER. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-900395. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  COAL:/GE--5/R-37/Add.9,  Novem- 
ber 12,  1987.  9p,  1  tab. 

Descriptors:  'Groundwater  management,  'Mine 
drainage,  'Water  quality  management,  'Strip 
mines,  'Mine  water,  'Impaired  water  use,  Water 
analysis,  Hydrogen  ion  concentration,  Water  qual- 
ity. 

The  brown-coal  deposits  in  the  German  Demo- 
cratic Republic  are  mainly  located  in  the  south  of 
the  country,  and  are  mostly  of  autocthonous 
origin.  The  opencast  pits  or  brown-coal  deposits 


are  within  the  catchment  areas  of:  Lausitzer 
Neisse;  Kleine  and  Grosse  Spree;  Schwarze  and 
Weisse  Elster;  Zwichauer  Mulde;  and  the  Eaale. 
There  are  only  a  few  large  lakes  or  reservoirs  in 
the  opencast  mining  areas.  Opencast  pits  are  dewa- 
tered  exclusively  through  gravity  drainage,  the 
predominant  technique  being  the  use  of  dewatering 
boreholes.  The  perforated  and  solid-wall  pipes 
used  in  the  boreholes  have  an  internal  diameter  of 
250  m.  The  water  raised  to  the  surface  by  means  of 
submersible  pumps  with  submersible  motors  is  di- 
rected into  a  collector  (pressure  or  non-pressure 
pipeline,  drainage  ditch)  and  carried  to  a  ground- 
water treatment  plant  or  directly  to  the  drainage 
system  or  to  a  user  (for  example,  to  a  waterworks). 
The  total  volume  of  water  brought  to  the  surface 
in  1985  amounted  to  approximately  1.8  billion  cu 
m.  The  mine  water  raised  to  the  surface  is  general- 
ly delivered  to  the  user  or  to  the  drainage  system 
in  blended  form,  with  the  following  quality  charac- 
teristics: pH  3.8-7.8;  total  hardness  of  5-25  degrees; 
total  iron  content,  2-100  mg/L;  and  suspended 
solids,  5-80  mg/L.  Mine  water  is  then  further 
purified  and  used  for  a  variety  of  purposes  includ- 
ing: industry,  agriculture,  and  public  reservoirs. 
(Lantz-PTT) 
W89-03752 


HYDROLOGY  OF  A  STREAM-AQUIFER 
SYSTEM  IN  THE  CAMP  VERDE  AREA,  YAVA- 
PAI COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03773 


GROUND-WATER  RESOURCES  OF  THE 
FORT  BELKNAP  INDIAN  RESERVATION, 
NORTH-CENTRAL  MONTANA:  POTENTIAL 
SOURCES  OF  GROUND  WATER  FOR  IRRIGA- 
TION, DOMESTIC  AND  MUNICIPAL  SUPPLY, 
Geological  Survey,  Billings,  MT. 
R.  D.  Feltis. 

Montana  Bureau  of  Mines  and  Geology  Memoir 
53,    1983.   36p,    12  fig,   6  tab,   13  ref,  2  append. 

Descriptors:  'Data  collections,  'Hydrologic  data, 
'Water  resources,  'Groundwater  supply,  'Fort 
Belknap,  'Montana,  Irrigation,  Aquifers,  Dis- 
solved solids,  Calcium  sulfate,  Water  use,  Compet- 
ing use,  Wells,  Drinking  water,  Water  quality, 
Domestic  water,  Municipal  water. 

Water  of  suitable  quality  for  irrigation  on  the  Fort 
Belknap  Indian  Reservation  is  available  from  Qua- 
ternary alluvium  beneath  valleys  adjacent  to  the 
Little  Rocky  Mountains.  The  supply  is  limited, 
however,  and  the  hydrology  is  relatively  un- 
known. Alluvium  beneath  valleys  farther  removed 
from  the  mountains  also  yields  water  to  wells,  but 
the  chemical  quality  of  the  water  may  be  unsuit- 
able for  irrigation.  Water  for  irrigation  also  is 
available  from  the  cavernous  limestone  of  the 
Madison  Group  of  Mississippian  age.  Water  dis- 
charged from  the  Madison  at  Big  Warm  Spring  in 
the  Little  Rocky  Mountains  is  a  calcium  sulfate 
type  having  a  range  in  dissolved  solids  concentra- 
tion of  1,100  to  1,500  mg/L.  Water  from  a  well 
completed  in  the  Madison  at  the  north  end  of  the 
Reservation  is  a  sodium  sulfate  type  containing 
1,690  mg/L  dissolved  solids.  Test  wells  drilled 
through  the  Madison  would  range  in  depth  from 
3,470  to  4,810  feet,  depending  upon  the  geologic 
setting  at  the  well  sites.  The  potentiometric  surface 
of  water  in  the  Madison  is  above  land  surface  over 
most  of  the  Reservation;  therefore,  wells  would 
flow  in  most  areas.  Water  for  domestic  and  munici- 
pal supply  is  available  from  alluvium  of  valleys 
adjacent  to  the  Little  Rocky  Mountains.  Wells  for 
domestic  supply  have  been  drilled  into  bedrock 
formations  that  dip  into  the  plains  from  the  moun- 
tains. Some  wells  yield  usable  water  but  others 
yield  unpotable  water.  A  well-planned  test-drilling 
program  would  provide  a  better  understanding  of 
the  hydrologic  characteristics  of  the  aquifers.  Test 
wells  would  provide  information  needed  to  deter- 
mine the  availability,  extent  and  areal  chemical 
quality  of  water  in  alluvium  and  bedrock  forma- 
tions. (Author's  abstract) 
W89-03778 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


GLEAMS:  GROUNDWATER  LOADING  EF- 
FECTS OF  AGRICULTURAL  MANAGEMENT 
SYSTEMS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03834 


GROUNDWATER  LEVEL  DATA  FOR  THE  AL- 
BUQUERQUE-BELEN  BASIN,  NEW  MEXICO 
THROUGH  WATER  YEAR  1985, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04071 


BEDROCK  AQUIFERS  IN  THE  DENVER 
BASIN,  COLORADO  -  A  QUANTITATIVE 
WATER  RESOURCES  APPRAISAL, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04076 


HYDROGEOLOGY  OF  THE  CAMBRIAN-OR- 
DOVICIAN  AQUIFER  SYSTEM  AT  A  TEST 
WELL  IN  NORTHEASTERN  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04110 


COMPILATION  AND  ESTIMATION  OF 
PUMPAGE  FOR  THE  MAJOR  GROUNDWAT- 
ER USERS  IN  THE  COASTAL  PLAIN  OF  ALA- 
BAMA, 1960-85, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6D. 
W89-04153 


PROPOSED  WORK  PLAN  FOR  THE  STUDY 
OF  HYDROLOGIC  IMPACTS  OF  GROUND- 
WATER DEVELOPMENT  IN  THE  WET 
MOUNTAIN  VALLEY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04162 


WATER  RESOURCES  OF  OLEY  TOWNSHIP, 
BERKS  COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Dover,  DE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04164 


SEMI    ANALYTICAL    SOLUTION    FOR   THE 
GROUNDWATER  MOUND  PROBLEM, 

Technische  Univ.  Muenchen  (Germany,  F.R.).  Fa- 
kultaet  fuer  Mathematik  und  Informatik. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04242 


HYDROGEOLOGY  AND  AQUIFER  SIMULA- 
TION OF  THE  BASEMENT  ROCKS  OF  THE 
KADUNA-ZAIRIA  AREA,  NORTHERN  NIGE- 
RIA, 

Ahmadu  Bello  Univ.,   Zaria  (Nigeria).   Dept.  of 

Geology. 

E.  A.  Adanu,  and  M.  Schneider. 

Advances  in  Water  Resources  AWREDI,  Vol.  11, 

p  44-47,  March  1988.  5  fig,  6  ref. 

Descriptors:  *Geohydrology,  'Aquifer  character- 
istics, 'Bedrock,  'Nigeria,  'Groundwater  poren- 
tial,  Simulation,  Semiarid  climates,  Geologic  frac- 
tures, Laterites,  Porosity,  Permeability,  Ground- 
water recharge,  Pumping  tests,  Water  supply  de- 
velopment, Hydrologic  maps,  Hydrologic  data 
collections,  Computer  models,  Finite  element 
method,  Developing  countries. 

The  study  area  is  situated  in  the  central-northern 
part  of  Nigeria,  which  has  a  semiarid  climate.  The 


aquifer  consists  of  weathered  and  fractured  base- 
ment rocks,  mainly  covered  with  lateritic  soil.  For 
rural  water-supply  purposes,  more  than  40  wells 
were  drilled  in  an  area  of  about  2500  square  km. 
Field-checked  interpretation  of  pumping  tests,  geo- 
physical data,  and  soil  investigations  led  to  a  fairly- 
precise  description  of  the  hydrogeologic  situation 
in  the  study  area.  Groundwater  occurs  in  the 
weathered  basement  zone.  Pumping-test  data  con- 
firm that  porosity  and  permeability  are  usually 
greatly  reduced  in  these  formations.  Diffuse  re- 
charge through  the  weathered  zone  exists  at  a  low 
rate.  The  aquifer  is  also  recharged  through  frac- 
tures but,  on  the  basis  of  geologic  and  tectonic 
studies,  it  is  assumed  that  this  mechanism  is  not 
dominant.  Recharge  conditions  were  simulated  by 
application  of  a  simplified  finite-element  steady- 
state  groundwater-flow  model  conducted  on 
microcomputer-based  systems.  The  model  includes 
a  program  which  solves  the  nonstationary-flow 
equation  by  the  Galerkin  method,  using  the  Gauss/ 
Seidel  algorithm;  the  same  program  can  be  used 
for  stationary-flow  calculation  by  setting  all  stor- 
age coefficients  to  zero  and  by  equating  time  step 
with  time  level.  The  use  of  the  microcomputer  in 
hydrogeologic  data  management  and  groundwater- 
flow  modeling  proved  to  be  very  helpful.  (Shidler- 
PTT) 
W89-04244 


WATER  MANAGEMENT  PLAN  FOR  THE  AL- 
HASSA  IRRIGATION  AND  DRAINAGE 
PROJECT  IN  SAUDI  ARABIA, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Water  Resources  and  Environment 

Div. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-04262 


CONJUNCTIVE  USE  OF  WATER  FOR  IRRI- 
GATION, MUNICIPAL  AND  INDUSTRIAL 
WATER  SUPPLY  IN  ISTRA,  YUGOSLAVIA, 

Rijeka  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6D. 
W89-04264 


CHARACTERISTICS  OF  MOLE  DRAINAGE  AS 
A  MAJOR  AMELIORATIVE  TECHNIQUE  FOR 
SURFACE-WATERLOGGED  SOILS, 

Institute   of  Soil   Science   and   Yield   Prediction, 

Sofia  (Bulgaria).  Dept.  of  Soil  Physics. 

For  primary  bibliographic  entry  see  Field  3F. 

W89-04272 


EXTERNALITY  AND  EQUITY  IMPLICA- 
TIONS OF  PRIVATE  EXPLOITATION  OF 
GROUND-WATER  RESOURCES, 

Institute  of  Rural  Management,  Anand  (India). 
For  primary  bibliographic  entry  see  Field  6E. 
W89-04303 


GROUNDWATER      RESOURCES      IN      THE 
NORTH  CHINA  PLAIN, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04324 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


CAUSES  OF  WETLAND  LOSS  IN  THE  COAST- 
AL CENTRAL  GULF  OF  MEXICO.  VOLUME  I: 
EXECUTIVE  SUMMARY. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03357 


EXPERIMENTAL  STUDIES  ON  SOME  FAC- 
TORS INFLUENCING  PHOSPHORUS  SOLU- 
BILIZATION IN  CONNEXION  WITH  THE 
DRAWDOWN  OF  A  RESERVOIR, 


Centre    National    de    la   Recherche    Scientifique, 
Toulouse   (France).   Centre  d'Ecologie  des   Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-03557 


STATISTICAL  METHODS  FOR  A  REGIONAL 
GROUND-WATER  QUALITY  APPRAISAL  IN 
DIFFERENT  LAND-USE  AREAS,  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

D.  A.  Eckhardt,  and  D.  R.  Helsel. 
IN:  Preprints  of  Papers  Presented  at  the   196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  5-7. 

Descriptors:  'Long  Island,  'New  York,  'Ground- 
water quality,  'Land  use,  'Water  quality,  'Water 
pollution  source,  Wells,  Organic  compounds,  Sta- 
tistical methods,  Pesticides,  Regression  analysis, 
Groundwater,  Agricultural  hydrology,  Model 
studies. 

Water  quality  data  from  90  shallow  wells  screened 
in  the  upper  glacial  aquifer  beneath  different  land- 
use  areas  in  Nassau  and  Suffolk  Counties,  Long 
Island,  were  compared  to  assess  the  effects  of 
human  activities  and  land-use  practices  on  ground- 
water quality.  Volatile  organic  compounds,  semi- 
volatile  organic  compounds,  major  and  trace  inor- 
ganics, and  five  pesticide  groups  were  analyzed. 
Statistical  methods  used  were  applicable  to  the 
skewed  and  censored  distributions  typical  of  water 
quality  data:  (1)  exploratory  data  analysis,  primari- 
ly boxplots  and  scatterplots,  (2)  nonparametric 
procedures  comparing  ranks  of  concentrations 
within  and  among  land-use  groups,  (4)  contingen- 
cy-table analyses  comparing  detection  frequencies 
among  land-use  groups,  and  (4)  logistic  regression 
analysis.  Predictive  logistic  regression  models  of 
the  probability  of  contaminant  occurrence  in  shal- 
low groundwater  under  the  entire  two  county  area 
were  developed  from  explanatory  variables  such  as 
population  density.  Recent  water  quality  data  from 
more  than  300  wells  then  verified  the  predicted 
probability  of  contamination  at  each  well.  Compar- 
ison of  the  data  indicates  that  samples  from  the 
undeveloped  area  have  the  lowest  and  least  vari- 
able concentrations  for  all  constituents.  Inorganic- 
constituent  concentrations  for  samples  from  the 
three  suburban  areas  were  generally  intermediate 
to  high  whereas  concentrations  from  the  agricul- 
tural area  were  generally  highest  and  most  vari- 
able. (See  also  W89-03595)  (Miller-PTT) 
W89-03596 


STATISTICAL  COMPARISONS  OF  GROUND- 
WATER QUALITY  UNDERLYING  DIFFER- 
ENT LAND  USES  IN  CENTRAL  FLORIDA, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  7C. 
W89-03602 


ENGINEERING  AND  ENVIRONMENTAL  GE- 
OLOGY OF  THE  INDIAN  WELLS  VALLEY 
AREA, 

Naval  Weapons  Center,  China  Lake,  CA. 

J.  T.  Zellmer. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A191  288. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  NWC  TP  6854,  November  1987.  37p, 

7  fig,  54  ref. 

Descriptors:  'Seismic  hazards,  'Hazardous  materi- 
als, 'Waste  disposal,  'Geohydrology,  'Indian 
wells  Valley,  'Seismology,  'Water  management, 
California,  Groundwater  supply,  Management 
planning,  Geophysics,  Public  relations. 

The  Indian  Wells  Valley  (IWV)  area  of  southeast- 
ern California,  is  affected  by  several  geologic  and 
geotechnical  hazards  and  problems.  These  include 
seismic  activity,  a  limited  groundwater  resource, 
flooding,  poor  soil  conditions,  slope  instability,  liq- 
uefaction susceptibility,  a  locally  high  groundwat- 
er table,  sewage  and  toxic  waste  disposal,  and  the 
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potential  for  volcanic  activity.  Many  of  the  present 
difficulties  are  directly  or  indirectly  related  to  the 
rapid  wartime  building  of  the  Naval  Ordnance 
Test  Station  (now  Naval  Weapons  Center),  China 
Lake,  during  which  adequate  consideration  was 
not  always  given  to  the  geologic  and  geotechnical 
factors  that  affect  the  local  area  and  region.  Now 
that  various  problems  and  hazards  have  been  rec- 
ognized, efforts  are  under  way  to  mitigate  the 
deleterious  effects  of  past  actions  and  decisions  and 
to  prevent  their  recurrence.  A  major  factor  in 
these  efforts  is  the  increasing  involvement  of  geo- 
logic and  geotechnical  data  and  expertise  in  deci- 
sion-making. In  the  long-term,  the  most  serious 
problems  to  affect  this  area  will  be  an  adequate 
water  supply  and  the  effects  of  seismic  activity. 
The  mitigation  of  these  problems  and  earthquake 
hazards  must  be  treated  through  public  awareness 
and  governmental  action  such  as  zoning  and  site 
investigation  requirements.  Moderate  to  great 
earthquakes  are  inevitable  in  this  region  and  their 
effects  must  be  addressed.  Recognizing  this  neces- 
sity, NWC  provided  funds  for  the  mapping  of 
active  faults,  seismicity  studies,  liquefaction  suscep- 
tibility studies,  and  for  obtaining  other  critical  geo- 
logic and  geotechnical  information.  These  data,  in 
combination  with  public  awareness,  have  resulted 
in  major  advances  in  seismic-hazard  mitigation  ef- 
forts in  the  private  and  public  sectors.  (Lantz- 
PTT) 
W89-03742 


GLEAMS:  GROUNDWATER  LOADING  EF- 
FECTS OF  AGRICULTURAL  MANAGEMENT 
SYSTEMS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03834 


VARIABILITY  IN  THE  DISTRIBUTION  OF 
LATE-STAGE  OYSTER  LARVAE  IN  THE  CAL- 
CASIEU ESTUARY, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

M.  Vecchione. 

Contributions  in  Marine  Science,  Vol.  30,  p  77-90, 

December   1987.   2  fig,  7  tab,   36  ref.  Office  of 

Coastal     Zone     Management,     Coastal     Energy 

Impact  Program  Grant  Na-83-AA-D-CZ025. 

Descriptors:  'Navigation,  'Larvae,  'Oysters,  'Es- 
tuaries, 'Population  dynamics,  Spatial  distribution, 
Temporal  distribution,  Aquatic  populations,  Sea- 
sonal variation,  Bayous. 

The  Calcasieu  Estuary  is  the  largest  body  of  water 
in  southwest  Louisiana  and  it  has  been  subjected  to 
substantial  man-made  perturbations.  Oyster  larvae 
(Crassostrea  virginica)  were  collected  in  this  estu- 
ary by  net  sampling  over  a  four-year  period  to 
examine  several  scales  of  spatial  and  temporal  vari- 
ability. The  dominant  pattern  in  these  data  was 
high  variability  in  replicate  collections,  perhaps 
indicating  aggregation  on  a  scale  of  tens  of  meters. 
Some  patterns  were  discernible  because  a  large 
data  set  was  assembled.  The  highest  concentrations 
of  late-stage  larvae  tended  to  be  near  the  mouth  of 
the  estuary.  The  larvae  were  rare  in  the  West  Cove 
area,  which  is  hydrodynamically  distinct  from  the 
rest  of  the  estuary.  Both  the  eastern  part  of  Calca- 
sieu Lake  and  the  bayous  of  the  upper  Calcasieu 
Estuary  appeared  to  be  provided  seasonally  with  a 
reasonable  supply  of  larval  oysters.  The  strongly 
bimodal  seasonality  (spring  and  autumn)  of  late- 
stage  oyster  larvae  may  be  subject  to  interannual 
variability  on  a  scale  which  is  presently  unpredict- 
able. (Author's  abstract) 
W89-03853 


POST-1847  CHANGES  IN  THE  AVON-HEATH- 
COTE  ESTUARY,  CHRISTCHURCH:  A  STUDY 
OF  THE  EFFECT  OF  URBAN  DEVELOPMENT 
AROUND  A  TIDAL  ESTUARY, 

Christchurch  City  Engineer's  Dept.  (New  Zea- 
land). 

R.  H.  Findlay,  and  R.  M.  Kirk. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.    1,  p   101-127, 
1988.  20  fig,  2  tab,  17  ref,  2  append. 


Descriptors:  'Urbanization,  'Geomorphology, 
'Estuaries,  'New  Zealand,  'History,  'Tidal  ef- 
fects, Urban  planning,  Coastal  zone  management, 
Geologic  mapping,  Inlets,  Beach  erosion. 

A  detailed,  history  of  changes  to  the  Avon-Heath- 
cote  Estuary  mouth  at  Christchurch,  New  Zea- 
land, is  presented.  Between  1847  and  1911  the 
estuary  inlet  was  dominated  by  a  tidal  bypassing 
regime.  Between  1911  and  1938  this  changed  to  a 
mixed  tidal  and  bar  bypassing  regime,  with  conse- 
quent erosion  of  the  tip  of  the  South  Brighton  Spit, 
probably  permanent  loss  of  sand  from  Sumner 
Beach,  and  increased  vulnerability  to  erosion  of 
properties  in  the  suburb  of  Redcliffs.  The  change  is 
thought  to  be  related  to  changes  in  estuarine  tidal 
compartment  owing  to  the  pre- 1920- 1940  urbaniza- 
tion of  the  Christchurch  area.  The  change  in  estu- 
ary inlet  regime,  especially  in  the  context  of  the 
post- 1946  residential  development  of  Brighton 
Spit,  has  important  implications  for  town  planning. 
(Author's  abstract) 
W89-03860 


POVERTY  BAY,  NEW  ZEALAND:  A  CASE  OF 
COASTAL  ACCRETION  1886-1975, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-03862 


GAS  DIFFUSION,  FLUID  FLOW  AND  DE- 
RIVED PORE  CONTINUITY  INDICES  IN  RE- 
LATION TO  VEHICLE  TRAFFIC  AND  TILL- 
AGE, 

Scottish  Inst,  of  Agricultural  Engineering,  Peni- 
cuik. 

For  primary  bibliographic  entry  see  Field  2G 
W89-03915 


VARIATION  OF  WATER  YIELD  FROM 
CATCHMENTS  UNDER  INTRODUCED  PAS- 
TURE GRASS  AND  EXOTIC  FOREST,  EAST 
OTAGO, 

Ministry   of  Works  and   Development,   Dunedin 

(New  Zealand). 

P.  J.  T.  Smith. 

Journal  of  Hydrology  JHYDA7,  Vol.  26,  No.  2,  p 

175-184,  1987.  7  fig,  4  tab,  16  ref. 

Descriptors:  'Forest  hydrology,  'Grassed  water- 
ways, 'Rainfall-runoff  relationships,  'Water  yield, 
•River  flow,  Land  use,  Rainfall,  Vegetation  estab- 
lishment, Meterology,  Hydrographs,  Storm  runoff, 
Flow  deviation,  Catchment  areas,  Rivers,  New 
Zealand,  Recession  curve. 

Eight  years'  data  from  four  catchments  in  East 
Otago,  New  Zealand,  two  under  introduced  grass 
cover  and  two  under  exotic  forest  cover,  were 
analyzed  for  net  differences  in  annual  yields,  quick- 
flow  volumes,  delayed  flow  and  recessions.  Pas- 
ture catchments  consistently  yielded  more  water  in 
all  facets  of  the  flow  regime  when  compared  to 
exotic  forest  catchments.  Even  for  storm  with  high 
return  periods  (up  to  100  years)  causing  simultane- 
ous rainfall  over  all  catchments,  the  forest  catch- 
ments yielded  less  runoff.  Recession  curves  of  all 
catchments  showed  similar  characteristics,  but 
grass  catchments  consistently  yielded  more  water 
during  recession  periods  because  they  always  com- 
menced at  higher  discharges.  (Author's  abstract) 
W89-03967 


COMPARATIVE  STUDY  OF  THE  FISH  COM- 
MUNITIES OF  TWO  NIGERIAN  HEADWATER 
STREAMS  IN  RELATION  TO  MAN-MADE 
PERTURBATIONS, 

Cross  River  State  Univ.,  Uyo  (Nigeria).  Dept.  of 

Zoology  and  Fisheries. 

O.  M.  Udoidiong. 

Biological  Conservation  BIOCOK,  Vol.  45,  No.  2, 

p  93-108,  1988.  5  fig,  3  tab,  17  ref. 

Descriptors:  'Nigeria,  'Headwaters,  'Streams, 
•Fish,  'Species  composition,  'Ecological  effects, 
Land  use,  Water  pollution  effects,  Pesticides,  Pisci- 
cides,  Water  quality,  Populations,  Fish  popula- 
tions, Ecology,  Erosion,  Agriculture. 


Small  streams  in  southeastern  Nigeria  support  a 
rich  and  varied  freshwater  fish  fauna,  but  scientific 
reports  on  them  are  lacking.  Two  headwater  (first- 
order)  streams  and  their  fish  assemblages  were 
surveyed  in  this  locality,  and  the  results  indicate 
high  similarity  in  fish  species  composition,  but 
differences  in  other  community  parameters. 
Whereas  three  species  were  dominant  and  14  rare 
in  the  Udom  stream,  four  species  (three  different) 
were  dominant  and  15  rare  in  the  Nung  Oku 
stream,  in  contrast  to  an  earlier  report  that  first- 
order  streams  have  a  fish  community  composed  of 
one  rare  and  one  common  species.  The  effects  of 
land  use  and  irrational  exploitation  on  these 
streams  are  discussed  and  the  need  for  conserva- 
tion stressed.  The  results  indicate  that  these  small 
inland  waters  are  sensitive  to  man-made  perturba- 
tions. (Author's  abstract) 
W89-03992 


PROGRESS  REPORT  ON  THE  GROUNDWAT- 
ER, SURFACE  WATER,  AND  QUALITY-OF- 
WATER  MONITORING  PROGRAM,  BLACK 
MESA    AREA,    NORTHEASTERN    ARIZONA- 

1987-88, 

Geological  Survey,  Flagstaff,  AZ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04029 


HYDRAULIC  AND  CHANNEL  CHARACTER- 
ISTICS OF  SELECTED  STREAMS  IN  THE 
KANTISHNA  HILLS  AREA,  DENALI  NATION- 
AL PARK  AND  PRESERVE,  ALASKA,  1982-84, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

J.  L.  Van  Maanen,  and  G.  L.  Solin. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-325,  1988.  105p,  101  fig,  44 
tab,  3  ref. 

Descriptors:  'Placer  mining,  'Channel  morpholo- 
gy, 'Sedimentation,  'Alaska,  Sediment  transport, 
Erosion,  Deposition,  Streamflow,  Denali  National 
Park. 

The  Kantishna  Hills  area  of  the  Denali  National 
Park  and  Preserve  contains  extensive  placer  gold 
deposits.  In  order  to  develop  plans  for  manage- 
ment of  this  natural  resource,  and  to  assess  the 
effects  of  placer  mining  on  aquatic  systems,  a  docu- 
mentation of  the  physical  characteristics  of  the 
streams  in  the  area  was  needed.  Channel  morphol- 
ogy, streamflow,  and  streambed  composition  data 
were  collected  at  14  stream  reaches  in  the  Kan- 
tishna Hills  area  in  September  1982  and  in  June, 
July,  August,  and  September  1983  and  1984.  The 
reaches  selected  include  locations  of  historical  and 
current  mining  activity  and  locations  which  are 
undisturbed.  The  data  indicate  only  minor  differ- 
ences in  the  physical  properties  of  the  streams  in 
mined  and  unmined  drainage  basins.  Changes 
which  could  be  directly  attributed  to  mining  activi- 
ty were  noted  only  at  Rainy  Creek  where  the 
stream  had  been  diverted  from  its  natural  channel 
by  the  construction  of  settling  ponds.  (USGS) 
W89-04033 


RAINFALL  AND  RUNOFF  QUANTITY  AND 
QUALITY  CHARACTERISTICS  OF  FOUR 
URBAN  LAND-USE  CATCHMENTS  IN 
FRESNO,  CALIFORNIA,  OCTOBER  1981  TO 
APRIL  1983, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04064 


RAINFALL  AND  RUNOFF  QUANTITY  AND 
QUALITY  DATA  COLLECTED  AT  FOUR 
URBAN  LAND-USE  CATCHMENTS  IN 
FRESNO,  CALIFORNIA:  OCTOBER  1981  - 
APRIL  1983, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04065 
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HYDROLOGY  OF  AREA  57,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  UTAH  AND  ARIZONA, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 
Resources  Div. 
D.  Price. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  84-068, 
1987.  63p,  57  fig,  8  tab,  75  ref. 

Descriptors:  "Water  resources,  'Groundwater, 
•Surface  water,  'Water  quality,  'Geohydrology, 
•Utah,  •Hydrologic  impacts,  Coal  mines,  Environ- 
mental impact,  Arizona,  Colorado  River  Basin, 
Sevier  River  Basin,  Virgin  River  Basin. 

Some  of  the  hydrologic  impacts  that  could  result 
from  large-scale  mining  of  the  coal  in  area  57,  Utah 
and  Arizona  are  described.  Of  particular  concern 
are  impacts  on  existing  water  rights  and  on  water 
quality  (including  fluvial  sediment  and  salinity  in 
the  Colorado  River).  Area  57  includes  about  9,000 
sq  mi  in  south-central  Utah  and  north-central  Ari- 
zona. About  75%  of  the  area  is  in  the  Colorado 
River  Basin  and  the  remaining  25%  is  in  the  Great 
Basin.  All  of  the  area's  coal  is  in  Utah,  mostly  in 
the  Kolob,  Alton,  and  Kaiparowits  Plateau  coal 
fields.  The  area  is  characterized  by  a  series  of 
progressively  higher  benches,  terraces,  and  pla- 
teaus that  have  been  dissected  by  deep,  narrow 
canyons.  Altitudes  in  the  area  vary  from  less  than 
3,000  to  more  than  11,000  ft,  and  local  relief  is 
more  than  1,000  ft.  Rocks  ranging  in  age  from 
Permian  to  Quaternary  are  exposed  in  the  area. 
The  principal  coal-bearing  formations  are  the 
Dakota  and  Straight  Cliffs  Sandstones  and  Tropic 
Shale,  all  of  Cretaceous  age.  Normal  annual  pre- 
cipitation in  the  area  varies  from  about  6  to  40 
inches.  Estimated  mean  annual  runoff  varies  from 
less  than  1  to  more  than  10  inches.  Dissolved-solids 
concentrations  of  surface  water  generally  are  less 
than  300  mg/1  in  the  higher  altitudes  but  increase 
to  locally  more  than  3,000  mg/1  in  the  lower 
altitudes.  Estimated  annual  sediment  yields  vary 
from  less  than  0. 1  to  more  than  3  acre-ft/sq  mi,  and 
suspended-sediment  concentrations  locally  exceed 
100,000  mg/1  during  flood  runoff.  Potential  yields 
of  individual  wells  generally  are  less  than  50  gal/ 
min  in  most  of  the  area,  but  locally  they  exceed 
1,000  gal/min.  The  largest  well  yields  are  from 
unconsolidated  deposits  of  Quaternary  age  in 
Cedar  and  Parowan  Valleys  and  from  Navajo 
Sandstone  of  Jurassic  and  Triassic  age.  Dissolved- 
solids  concentrations  of  groundwater  in  the  area 
range  from  less  than  500  to  nearly  10,000  mg/1 
depending  largely  on  geologic  source.  Some  of  the 
coal  in  Area  57  is  available  by  surface  mining;  very 
little  of  the  coal  has  been  mined  as  of  1983. 
(USGS) 
W89-04066 


HYDROLOGY  OF  AREA  51,  ROCKY  MOUN- 
TAIN COAL  PROVINCE,  WYOMING  AND 
MONTANA, 

Geological   Survey,  Cheyenne,   WY.  Water  Re- 
sources Div. 
D.  A.  Peterson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-734,  1987.  73p,  61  fig,  10  tab, 
68  ref. 

Descriptors:  'Hydrologic  data,  'Watersheds,  'En- 
vironmental effects,  'Coal  hydrology,  'Wyoming, 
•Montana,  'Bighorn  River,  'Wind  River,  'Fort 
Union  Formation,  Streamflow,  Floods,  Water 
quality,  Dissolved  solids,  Suspended  sediments, 
Aquifers,  Groundwater,  Aquatic  environment,  Me- 
saverde  Formation,  Energy  development. 

This  report  is  one  of  a  series  designed  to  character- 
ize the  hydrology  of  drainage  basins  within  coal 
provinces,  nationwide.  Area  51  (in  the  Rocky 
Mountain  Coal  Province)  includes  all  or  part  of  the 
Shoshone,  Bighorn,  Greybull,  Wind,  and  Popo 
Agie  River  drainage  basins  -  a  total  of  11,800  sq 
mi.  Area  51  contains  more  than  18  million  tons  of 
strippable  bituminous  coal  and  extensive  deposits 
of  subbituminous  coal,  in  the  arid  and  semiarid 
basins.  The  report  represents  a  summary  of  results 
of  water  resources  investigations  of  the  U.S.  Geo- 


logical Survey,  some  of  which  were  conducted  in 
cooperation  with  State  and  other  Federal  agencies. 
More  than  30  individual  topics  are  discussed  in 
brief  texts  that  are  accompanied  by  maps,  graphs, 
photographs,  and  illustrations.  Primary  topics  in 
the  reports  are  physiography,  resources  and  econo- 
my, surface-water  quantity  and  quality,  and 
groundwater.  (USGS) 
W89-04067 


HYDROLOGY  OF  AREA  52,  ROCKY  MOUN- 
TAIN COAL  PROVINCE,  WYOMING,  COLO- 
RADO, IDAHO,  AND  UTAH, 

Geological   Survey,   Cheyenne,   WY.   Water  Re- 
sources Div. 
H.  W.  Lowham. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-761,  1985.  96p,  51  fig,  6  tab, 
103  ref. 

Descriptors:  'Coal  mining,  'Hydrologic  data, 
'Watersheds,  'Environmental  effects,  'Coal  hy- 
drology, 'Green  River,  'Wyoming,  'Bear  River, 
•Fort  Union  Formation,  Streamflow,  Floods, 
Water  quality,  Dissolved  solids,  Suspended  sedi- 
ments, Aquifers,  Groundwater,  Aquatic  environ- 
ment, Wasatch  Formation,  Energy  development. 

This  report  is  one  of  a  series  designed  to  character- 
ize the  hydrology  of  drainage  basins  within  coal 
provinces,  nationwide.  Area  52  (in  the  Rocky 
Mountain  Coal  Province)  includes  the  Green 
River  Basin  upstream  from  the  Yampa  River,  and 
the  Bear  River  upstream  from  the  Bear  Lake  -  a 
total  of  23,870  sq  mi.  Area  52  contains  over  3 
billion  tons  of  strippable  coal,  most  of  which  is 
located  in  the  arid  and  semiarid  plains.  The  report 
represents  a  summary  of  results  of  the  water  re- 
sources investigations  of  the  U.S.  Geological 
Survey,  carried  out  in  cooperation  with  State  and 
other  Federal  agencies.  More  than  40  individual 
topics  are  discussed  in  a  brief  text  that  is  accompa- 
nied by  maps,  graphs,  photographs,  and  other  illus- 
trations. Primary  topics  in  the  report  are:  general 
features,  resources  and  economy,  surface-water 
quantity  and  quality,  and  groundwater.  (USGS) 
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HYDROLOGY  OF  AREA  47,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  NORTH  DAKOTA, 
SOUTH  DAKOTA,  AND  MONTANA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

O.  A.  Crosby,  and  R.  L.  Klausing. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Open-File  Report 
83-221,  1984.  93p,  38  fig,  7  tab,  29  ref. 

Descriptors:  'Hydrology,  'Groundwater,  'Surface 
water,  'Energy,  'Drainage,  'North  Dakota,  Water 
quality,  Coal  mining,  Aquifers,  Williston  Basin, 
Fort  Union  coal  region. 

This  report  is  one  of  a  series  that  describes  the 
hydrology  of  coal  provinces  nationwide.  The 
Northern  Great  Plains  and  Rocky  Mountain  Coal 
Provinces  are  divided  into  20  separate  reporting 
areas  (43-62).  This  report  provides  general  hydro- 
logic  information  for  Area  47  using  a  brief  text 
with  accompanying  maps,  charts,  or  graphs.  This 
information  may  be  used  to  describe  the  hydrology 
of  the  general  area  of  any  existing  or  proposed 
mine.  Some  of  the  more  obvious  hydrologic  prob- 
lems of  coal  development  that  will  need  to  be 
addressed  before  development  are  destruction  of 
aquifers  and  potential  contamination  of  streams, 
aquifers,  and  the  atmosphere.  Area  47  generally  is 
composed  of  hydrologic  units  (drainage  basins  or 
parts  of  basins)  based  on  surface-water  hydrology. 
It  is  drained  by  the  Missouri  River  and  several  of 
its  major  tributaries.  Most  of  the  study  area  is  in 
North  Dakota.  Lignite-bearing  rocks  of  late  Paleo- 
cene  age  underlie  about  95%  of  Area  47.  The 
minable  lignite  deposits,  which  underlie  about  70% 
of  the  area,  occur  in  the  Sentinel  Butte  and  Tongue 
River  Members  of  the  Fort  Union  Formation.  Gla- 
cial drift  of  late  Pleistocene  age  overlies  the  lignite- 
bearing  rocks  in  the  northern  part  of  the  study 


area.  The  climate  of  the  area  is  semiarid.  Mean 
annual  precipitation  is  between  14  and  18  inches. 
Temperature  are  less  than  0  F  an  average  of  45 
days/yr  and  greater  than  90  F  or  more  an  average 
of  14  days/yr.  Lake  evaporation  ranges  from  34  to 
38  in/yr.  A  fairly  comprehensive  data  base  for 
streamflow  and  water  quality  in  streams  is  avail- 
able for  Area  47.  Many  of  the  small  stream-moni- 
toring sites  have  been  operated  during  the  last  few 
yrs  to  provide  a  data  base  before  coal  develop- 
ment. Both  the  quantity  and  quality  of  water  varies 
greatly  in  all  streams,  except  the  Missouri  River.  A 
groundwater  observation  network  for  water  levels 
and  water  quality  has  been  established  through 
county  groundwater  resources  studies  and  other 
groundwater  studies  and  provides  an  adequate  data 
base.  (USGS) 
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HYDROLOGY  OF  AREA  28,  EASTERN 
REGION,  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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HYDROLOGY  OF  AREA  46,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES;  NORTH  DAKOTA, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

M.  G.  Croft,  and  O.  A.  Crosby. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water    Resources    Investigations    Report    84-467, 
1987.  80p,  36  fig,  9  tab,  44  ref. 

Descriptors:  'Geohydrology,  'Coal  mining  effects, 
'Mines,  'Groundwater,  'Surface  water,  'North 
Dakota,  Energy,  Drainage,  Water  quality,  Coal 
mining,  Aquifers,  Environmental  impact,  Environ- 
mental effects,  Data  collections,  Hydrologic  data, 
Williston  Basin,  Fort  Union  coal  region,  Hydrolo- 
gy- 

The  report  provides  general  hydrologic  informa- 
tion for  Area  46  of  the  Northern  Great  Plains  Coal 
Province  using  a  brief  text  with  accompanying 
maps,  charts,  or  graphs.  The  information  may  be 
used  to  describe  the  hydrology  of  the  general  area 
of  any  existing  or  proposed  mine.  Some  of  the 
more  obvious  hydrologic  problems  of  coal  devel- 
opment that  will  need  to  be  addressed  before  de- 
velopment are  disruption  of  aquifers,  and  the  po- 
tential contamination  of  streams,  aquifers,  and  the 
atmosphere.  Area  46  is  composed  of  parts  or  all  of 
14  hydrologic  units  delineated  by  surface  drainage 
basins.  The  major  drainage  systems  in  the  area  are 
the  Missouri  and  Souris  Rivers.  Lignite-bearing 
rocks  of  late  Paleocene  age  underlie  nearly  all  of 
Area  46.  The  minable  lignite  deposits  occur  in  the 
Sentinel  Butte  and  Tongue  River  Members  of  the 
Fort  Union  Formation.  Glacial  drift  of  late  Pleisto- 
cene age  overlies  the  lignite-bearing  rocks.  A  fairly 
comprehensive  data  base  is  available  for  stream- 
flow  and  water  quality  in  streams  for  Area  46. 
Many  of  the  small  stream  sites  were  operated 
during  recent  years  to  provide  a  data  base  before 
coal  development.  There  is  a  great  areal  and  time 
variability  in  both  quantity  and  quality  of  water  for 
all  streams  except  the  Missouri  River.  A  ground- 
water observation  network  for  water  levels  and 
water  quality  has  been  established  through  county 
groundwater  resource  investigations.  (USGS) 
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OVERVIEW  OF  SURFACE  WATER  QUALITY 
IN  OHIO'S  COAL  REGION, 

Geological   Survey,   Columbus,   OH.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04113 


GEOLOGIC,  HYDROLOGIC,  AND  CULTURAL 
FACTORS  IN  THE  SELECTION  OF  SITES  FOR 
THE  LAND  DISPOSAL  OF  WASTES  IN  WASH- 
INGTON, 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C — Effects  On  Water  Of  Man's  Non-Water  Activities 
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Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
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ASSESSMENT  OF  LOW-FLOW  WATER  QUAL- 
ITY IN  RICHLAND  CREEK,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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RAINFALL-RUNOFF  DATA  FOR  SOMERSET 
COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

J.  B.  Campbell. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-384,  1987.  161p,  1  tab,  11  fig, 
12  ref. 

Descriptors:  'Urbanization,  'Stream  discharge, 
•Storm  runoff,  *Rainfall-runoff  relationships, 
•New  Jersey,  Rainfall  rate,  Flood  peak,  Somerset 
County,  Urban  runoff,  Rainfall. 

Rainfall-runoff  data  are  presented  for  eight  select- 
ed drainage  basins  in  Somerset  County,  New 
Jersey,  for  the  1980  through  1984  water  yr.  In 
order  to  improve  the  existing  methods  for  estimat- 
ing flood-frequency  and  magnitude  throughout  the 
county,  in  their  flood-monitoring  efforts  by  provid- 
ing real-time  data,  rainfall-runoff  data  were  collect- 
ed and  a  data  base  was  created.  The  rainfall-runoff 
data  were  recorded  at  5-min  intervals  and  were 
stored  in  the  U.S.  Geological  Survey,  New  Jersey 
District  computer.  Rainfall  data  were  collected  at 
two  sites  within  each  drainage  basin  in  order  to 
improve  areal  coverage  and  data  continuity.  Data 
from  eight  rainfall-runoff  gaging  stations  and  eight 
auxiliary  rainfall  gages  are  summarized.  Rainfall 
and  runoff  data  for  selected  storms  also  are  summa- 
rized. (USGS) 
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HYDROLOGIC  DATA  FOR  SELECTED 
STREAMS  IN  THE  COAL  AREA  OF  SOUTH- 
EASTERN OKLAHOMA,  JULY  1978  TO  SEP- 
TEMBER 1982, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 
S.  P.  Blumer,  and  L.  A.  Alf. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-319,  1987.  337p,  5  fig,  9  tab,  8 
ref. 

Descriptors:  'Oklahoma,  'Coal  mining  impacts, 
•Environmental  impact,  'Water  pollution  sources, 
'Geohydrology,  Surface  waters,  Groundwater, 
Water  quality. 

Hydrologic  data  on  quantity  and  quality  of  surface 
waters  were  collected  in  the  coal  resource  area  of 
southeastern  Oklahoma  during  an  investigation  of 
the  effects  of  coal  surface  mining  on  the  hydrology 
of  the  area.  The  objective  of  the  study  was  to 
determine  the  characteristics  of  the  regional  hy- 
drologic system  and  to  detect  and  document 
changes  in  the  system  that  may  occur  as  the  result 
of  coal  surface  mining.  This  report  presents  data 
which  were  collected  at  13  sites  in  4  counties 
between  July  1978  and  September  1982.  The  data 
include:  (1)  mean  daily  stream  discharge;  (2)  physi- 
cal properties,  selected  field  constituents,  and  con- 
centration of  suspended  sediment  of  water  samples; 
(3)  concentration  of  selected  common  constituents, 
nutrients,  and  trace  elements  of  water  samples;  (4) 
mean  daily  specific  conductance,  pH,  water  tem- 
perature, and  dissolved  oxygen;  and  (5)  analyses  of 
biological  samples.  (USGS) 
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PROPOSED  WORK  PLAN  FOR  THE  STUDY 
OF  HYDROLOGIC  IMPACTS  OF  GROUND- 
WATER DEVELOPMENT  IN  THE  WET 
MOUNTAIN  VALLEY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 


Div. 

S.  G.  Robson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-866,  1985.  13p,  5  ref. 

Descriptors:  'Groundwater,  'Geohydrology, 
•Water  budget,  'Colorado,  Aquifers,  Wet  Moun- 
tain Valley,  Huerfano  Formation,  Santa  Fe  Forma- 
tion. 

Large-scale  development  of  groundwater  re- 
sources in  the  Wet  Mountain  Valley,  Colorado, 
could  adversely  affect  other  water  rights  in  the 
valley  or  in  the  Arkansas  River  Basin.  Such  in- 
fringement on  senior  water  rights  could  severely 
limit  development  of  additional  water  supplies  in 
the  valley.  A  work  plan  is  presented  for  a  study 
that  is  intended  to  define  the  hydrologic  system  in 
the  valley  better,  and  to  determine  the  extent  that 
the  quantity  and  chemical  quality  of  both  surface 
and  groundwater  in  the  valley  might  be  affected 
by  proposed  development.  (USGS) 
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HYDROLOGY  OF  AREA  50,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAIN 
COAL  PROVINCES,  WYOMING  AND  MON- 
TANA, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

M.  E.  Lowry,  and  J.  F.  Wilson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  83-545,  1986.  137p,  93  fig,  15  tab, 
370  ref. 

Descriptors:  'Coal  mining,  'Hydrologic  data,  'En- 
vironmental effects,  'Coal  hydrology,  'Wyoming, 
•Montana,  Streamflow,  Floods,  Water  quality, 
Dissolved  solids,  Suspended  sediments,  Geomor- 
phology,  Aquifers,  Groundwater,  Aquatic  envi- 
ronment, Uranium,  Powder  River,  Belle  Fourche 
River,  Fork  Union  Formation,  Campbell  County, 
Wasatch  formation,  Cheyenne  River,  Wyodak 
coalbed. 

This  report  is  one  of  a  series  designed  to  character- 
ize the  hydrology  of  drainage  basins  within  coal 
provinces,  nationwide.  Area  50  includes  all  of  the 
Powder  River  Basin,  Wyoming  and  Montana  and 
the  upstream  parts  of  the  Cheyenne  and  Belle 
Fourche  River  Basins  -  a  total  of  20,676  sq  mi.  The 
area  has  abundant  coal  (81.2  million  tons  mined  in 
1982),  but  scarce  water.  The  information  in  the 
report  is  intended  to  describe  the  hydrology  of  the 
'general  area'  of  any  proposed  mine.  The  report 
represents  a  summary  of  results  of  the  water  re- 
sources investigations  of  the  U.S.  Geological 
Survey,  carried  out  in  cooperation  with  State  and 
other  Federal  agencies.  Each  of  more  than  50 
topics  is  discussed  in  a  brief  text  that  is  accompa- 
nied by  maps,  graphs,  and  other  illustrations.  Pri- 
mary topics  in  the  report  are:  physiography,  eco- 
nomic development,  surface-water  data  networks, 
surface  water  quantity  and  quality,  and  groundwat- 
er. The  report  also  contains  an  extensive  descrip- 
tion of  sources  of  additional  information.  (USGS) 
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EFFECT  OF  SHELTERBELTS  ON  GROUND- 
WATER FORMATION, 

All-Union  Research  Inst,  of  Agricultural  Forest 

Reclamation,  Volgograd  (USSR). 

For  primary  bibliographic  entry  see  Field  2F. 
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RECENT  HUMAN  INFLUENCES  ON  THE 
ECOLOGY  OF  LOCH  LOMOND,  SCOTLAND, 

Paisley  Coll.  of  Tech.  (Scotland).  Dept.  of  Biol- 
ogy. 

J.  D.  Hamilton. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  403-413,  January  1988. 
3  fig,  9  tab,  19  ref. 

Descriptors:  *Acid  rain  effects,  *Loch  Lomond, 
•Ecological  effects,  'Lakes,  'Water  quality  man- 
agement, 'Water  pollution  effects,  Parks,  Recrea- 


tion facilities,  Recreation,  Wastewater,  Fish,  Acidi- 
ty, Roads,  Transportation,  Planning,  Ecology, 
Monitoring,  Water  supply,  Reviews. 

The  ecological  changes  that  have  taken  place  in 
the  last  15  years  in  Loch  Lomond,  Scotland  are 
reviewed,  and  the  possible  effects  of  new  develop- 
ments around  the  loch  shores  are  considered. 
Many  of  the  long-standing,  and  some  of  the  more 
recent,  influences  appear  to  be  having  only  minor 
effects  on  the  ecology  of  the  loch.  This  may  be  a 
consequence  of  the  loch's  size,  morphometry,  and 
variety  of  features,  although  constant  surveillance 
is  necessary  to  warn  of  future  damage.  Threats  to 
the  loch  include  recreational  abuse,  pollution,  eu- 
trophication,  land  use  change,  mineral  workings, 
electricity  generation,  water  abstraction,  and  water 
level  control.  Special  attention  should  be  given  to 
acidification  (especially  the  northern  inflows), 
dumping  of  road  works  spoil,  construction  of  the 
Glen  Fruin  road,  further  development  of  the  water 
supply  scheme,  implementation  of  the  Loch 
Lomond  Park  Plan,  future  implementation  of 
pumped  storage  hydroelectricity  scheme,  and  in- 
troduction of  new  species.  (Author's  abstract) 
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ASSESSMENT  OF  THE  ROLE  OF  BOTTOM- 
LAND HARDWOODS  IN  SEDIMENT  AND 
EROSION  CONTROL. 

Fish  and  Wildlife  Service,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-190640. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  NERC-88/11,  February  1988.  116p,  3 
append.  Edited  by  Albert  Molinas,  Gregor  T. 
Auble,  Charles  A.  Segelquist  and  Lee  S.  Ischinger. 

Descriptors:  'Bottomland,  'Forest  hydrology, 
'Erosion  control,  'Sedimentation,  'Hardwood, 
Vegetation,  Erosion,  Flow  velocity,  Soil  stability, 
Litter,  Overland  flow,  Geohydrology,  Land  use. 

Drainage  and  clearing  of  bottomland  hardwoods 
have  long  been  recognized  by  the  EPA  and  the 
Fish  and  Wildlife  Service  (Service)  as  important 
impacts  of  Federal  water  projects  in  the  lower 
Mississippi  River  Valley.  More  recently,  the  water 
quality  impacts  of  such  projects  (e.g.,  increases  in 
sediment,  nutrients,  and  pesticides)  have  also 
become  of  concern.  In  1984,  in  an  effort  to  better 
define  problems  concerning  wetland  losses  and 
water  degradation,  EPA  initiated  a  cooperative 
project  with  the  Western  Energy  and  Land  Use 
Team  (now  the  National  Ecology  Research 
Center)  of  the  Service.  Three  phases  of  the  project 
were  identified:  (1)  to  collect  existing  literature  and 
data;  (2)  to  select,  develop,  and  test  the  utility  of 
methods  to  quantify  the  relationships  between  land 
use,  cover  types,  soils,  hydrology,  and  water  qual- 
ity (as  represented  by  sediment);  and  (3)  to  apply 
selected  methodologies  to  several  sites  within  the 
Yazoo  Basin  of  Mississippi  to  determine  the  poten- 
tial effectiveness  of  various  management  alterna- 
tives to  reduce  sediment  yield,  increase  sediment 
deposition,  and  improve  water  quality.  Bottomland 
hardwoods,  as  considered  here,  are  a  wet,  forested 
cover  type  in  the  floodplain.  They  have  well- 
developed  canopy  and  litter  layer  structures  that 
absorb  the  kinetic  energy  of  precipitation  (i.e.,  less 
energy  available  to  detach  sediment).  Their  root 
structure  and  litter  layer  stabilize  the  erosive  soil 
(i.e.,  more  energy  is  required  to  detach  sediment). 
These  surface  characteristics  lead  to  high  surface 
roughness  coefficients  that  produce  low  velocities 
and  low  transport  capacities.  Therefore,  the  sedi- 
ment contribution  to  streams  from  bottomland 
hardwood  areas  is  much  less  than  from  agricultural 
cover  types.  (See  W89-03352  thru  W89-03354) 
(Lantz-PTT) 
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MAINSTEM   AND  OVERBANK   FLOW   SEDI- 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


DESCRIPTION  OF  LANDSCAPE  SEDIMENT 
MODEL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 
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EXTENSION'S  ROLE  IN  SOIL  AND  WATER 
CONSERVATION, 

North  Carolina  State  Univ.  at  Raleigh. 

D.  Hoag,  S.  Lilley,  M.  Smolen,  M.  Cook,  and  J. 

Wright. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  43,  No.  2,  p  126-129,  March-April  1988.  11 

ref. 

Descriptors:  'Soil  conservation,  'Water  conserva- 
tion, Water  quality  management,  'Interagency  co- 
operation, Education,  Training,  Water  use  efficien- 
cy, Irrigation  efficiency,  Natural  resources,  Eco- 
nomic aspects,  Social  aspects. 

Managers  of  soil  and  water  conservation  programs 
must  typically  take  into  account  many  variables 
simultaneously,  such  as  government  intervention, 
pollution  wildlife  management,  forestry,  and  agro- 
nomic and  social  factors.  The  dynamic  nature  of 
soil  and  water  conservation  makes  it  difficult  for 
the  Cooperative  Extension  Service  and  other  agri- 
culturally based  agencies  to  respond  with  appro- 
priate actions.  The  Extension  Service  has  recently 
increased  its  emphasis  on  the  off-site  problems 
related  to  agricultural  productivity.  Growing  in- 
terest in  the  off-site  impacts  of  agricultural  produc- 
tion has  thrust  Extension  into  an  area  of  education 
involving  new  approaches,  audiences,  and  training. 
Extension  operates  using  a  bi-directional  informa- 
tion flow  between  Extension  users,  county  agents, 
on-campus  specialists,  and  research  providers;  this 
establishes  a  mechanism  whereby  the  shared  expe- 
rience of  research  consumers  helps  to  guide  the 
agenda  of  research  providers  at  land-grant  univer- 
sities. Cooperative  Extension  is  committed  to  con- 
tinue its  support  of  educational  programs  related  to 
soil  and  water  conservation.  Relatively  few  Exten- 
sion programs  address  goals  related  exclusively  to 
soil  and  water  use.  Through  1985,  the  primary  soil- 
related  or  water-related  goals  were  soil  conserva- 
tion, followed  directly  by  water  quality  and  dis- 
tantly by  water  conservation.  In  Extension's  cur- 
rent planning  cycle,  water  quality  concerns  are 
moving  ahead  of  soil  conservation  goals.  Exten- 
sion's strength  derives  from  its  association  with 
research  and  its  ability  to  educate  farmers  and 
other  sectors  of  the  public  about  the  use  and  bene- 
fits of  new  technologies.  Respondents  to  a  1985 
Extension  survey  felt  that  Extension  should  offer 
leadership  in  soliciting  interagency  cooperation  in 
reducing  pollution  through  the  public  sector  rather 
than  through  agricultural  practices.  The  economics 
of  studying  the  off-farm  impacts  of  soil  and  water 
management  are  discussed  along  with  the  future 
emphasis  of  Extension  research.  (Geiger-PTT) 
W89-03892 


CRITICAL  SCOUR:  NEW  BED  PROTECTION 
DESIGN  METHOD, 

Delft  Geotechnics  (Netherlands). 

For  primary  bibliographic  entry  see  Field  8B. 

W89-03979 


5.  WATER  QUALITY 

MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


QUALITY  CONTROL  EXPERIMENTS  ON  OR- 
GANICS  IN  GROUND  WATER  AT  THE  LAW- 
RENCE LIVERMORE  NATIONAL  LABORA- 
TORY, LIVERMORE,  CALIFORNIA, 

Lawrence  Livermore  National  Lab.,  CA. 

W.  A.  McConachie,  D.  N.  Homan,  and  D.  W. 

Rice. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-005226. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  UCRL-97737,  January  1988.  4p,  5  fig, 


1  tab,  3  ref.  DOE  Contract  W-7405-Eng-048. 

Descriptors:  'Water  analysis,  'Quality  control, 
'Monitoring,  'Organic  compounds,  'California, 
'Groundwater  pollution,  'Path  of  pollutants,  Law- 
rence Livermore  National  Laboratory,  Volatile  or- 
ganic compounds,  Groundwater  pollution,  Moni- 
toring, Trichlorethylene,  Solvents,  Tetrachloroeth- 
ylene,  Dichloroethene,  Trichloroethane,  Chloro- 
form, Carbon  tetrachloride. 

The  Lawrence  Livermore  National  Laboratory 
(LLNL)  site  was  used  a  as  U.S.  Naval  Air  Station 
for  pilot  training  and  aircraft  engine  re-work  from 
1942  to  1946.  The  site  and  adjacent  land  are  under- 
lain by  complexly  interbedded  alluvial  sediments. 
Hydraulic  conductivities  vary  over  three  orders  of 
magnitude.  The  hydraulic  gradient  is  generally 
westward.  The  groundwater  sampling  network  in- 
cludes 200  wells  completed  in  various  water  bear- 
ing zones  beneath  LLNL  and  adjacent  land.  Moni- 
tor wells  are  sampled  quarterly,  semianually,  or 
annually,  depending  on  the  well's  position  in  the 
VOC  (volatile  organic  compound)  plume.  Two 
commercial  California-certified  laboratories  ana- 
lyze the  samples  for  purgeable  halocarbons  and 
purgeable  priority  pollutants  by  EPA  Methods  601 
(8010)  and  624  (8240),  respectively.  Up  to  1300  ppb 
tetrachloroethylene  (PCE)  and  5700  ppb  trichlor- 
oethylene  (TCE)  have  been  reported  in  the 
groundwater  from  locations  on  the  LLNL  site 
where  the  US  Navy  had  used  these  VOCs  as 
solvents.  Downgradient  from  the  LLNL  site, 
groundwater  contains  up  to  490  ppb  PCE,  and  up 
to  120  ppb  1,1,-dichloroethane  (1,1,-DCA)  and 
lower  concentrations  of  1,1,-dichloroethylene  (1,1- 
DCE),  1,2-DCE,  1,1,1 -trichloroethane  (1,1,1- 
TCA),  chloroform,  and  carbon  tetrachloride.  The 
California  Department  of  Health  Services  drinking 
water  actions  levels  for  PCE  and  TCE  are  4  and  5 
ppb,  respectively.  The  nearest,  private  drinking 
water  well  is  about  0.5  km  from  the  forward  edge 
of  the  VOC  plume,  but  not  in  its  direct  migration 
path;  the  nearest  municipal  well  is  2.4  km  from  the 
forward  edge.  The  EPA  has  recommended  pre- 
analysis storage  time  is  conservative  and  headspace 
from  effervescing  samples  has  a  minor  effect  on  the 
sample  VOC  concentrations.  A  transient  bias  was 
observed  between  the  two  analytical  labs,  in  spite 
of  their  use  of  nearly  identical  instrumentation  and 
reference  materials.  In  some  wells  the  VOC  con- 
centrations and  groundwater  surface  elevation 
covary.  (Lantz-PTT) 
W89-03358 


INORGANIC  AND  ORGANIC  MICRO  POL- 
LUTANTS IN  INDUSTRIAL  WASTE  WATER 
(ANORGANISCHE  EN  ORGANISCHE  MICRO- 
VERONTREINGINGEN  IN  INDUSTRIEEL  AF- 
VALWATER), 

Ministerie  van  Verkeer  en  Waterstaat,  The  Hague 
(Netherlands).  Afdeling  Emmissie-Onderzoek. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03363 


CHEMISTRY  OF  ATMOSPHERIC  PRECIPITA- 
TION AT  LEWES,  DELAWARE  AS  PART  OF 
THE  MAP3S  STUDY:  ANNUAL  TECHNICAL 
PROGRESS  REPORT,  AMENDMENT  A002. 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-002514. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/ER/60293-2,  (1987).  6p.  DOE 
Grant  DE-FG02-85ER60293. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Chemical 
analysis,  'Lewes,  Delaware,  MAP3S,  Hydrogen 
ion  concentration,  Acidity,  Sulfates,  Nitrates,  Aer- 
osols. 

Qualitatively,  results  to  date  are  consistent  with 
other  inland  MAP3S  sites,  with  an  observed 
summer  maximum  in  acidity  reflecting  seasonal 
peaks  in  the  two  major  acid  components.  Quantita- 
tively, the  long-term  volume-weighted  proton  con- 
centration is  46.1  microequiv/L,  which  corre- 
sponds to  a  pH  of  4.34.  For  the  same  period,  the 
concentration  of  excess  (non-marine)  S04(2-)  and 
N03(-)  are  42.1  and  20.2  microequiv/L,  respec- 
tively.  In  examining  the  long-term  data   record, 


there  do  not  appear  to  be  any  systematic  trends  for 
precipitation  acidity  or  either  acid  anion,  the  incor- 
poration of  marine  aerosols  in  local  precipitation. 
Investigations  on  the  incorporation  of  marine  aero- 
sols in  local  precipitation  have  revealed  that  sea- 
salt  derived  S04(2-)  comprises  only  an  average  of 
about  14%  of  the  total  sulfate.  However,  for 
storms  of  oceanic  origin,  or  during  winter  months 
characterized  by  higher  winds  and  lower  total 
sulfate  levels,  this  percentage  can  be  significantly 
higher.  Within  the  past  year,  the  entire  MAP3S 
major  ion  data  base  by  event  went  onto  a  comput- 
er file,  and  merging  this  file  with  trace  element 
data.  This  computerization  has  provided  a  more 
practical  way  to  store,  edit,  and  retrieve  in  excess 
of  600  events  collected  at  the  Lewes  MAP3S  site. 
The  resulting  chemical  and  meteorological  data 
file  provides  more  rapid  and  sophisticated  statisti- 
cal and  graphics  capabilities  through  the  use  of 
appropriate  software.  (Lantz-PTT) 
W89-03385 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1. 

Engineering-Science,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03388 


DETERMINATION  OF  NATURAL  RADIONU- 
CLIDES IN  A  COASTAL  MARINE  SEDIMENT: 
AN  ANALYSTS'  INTERCOMPARISON  EXER- 
CISE, 

Ministry  of  Agriculture,  Fisheries  and  Food, 
Lowestoft  (England).  Directorate  of  Fisheries  Re- 
search. 

B.  R.  Harvey,  and  A.  K.  Young. 
Science  of  the  Total  Environment  STENDL,  Vol. 
69,  p  13-28,  1988.  4  tab,  7  ref,  append. 

Descriptors:  'Pollutant  identification,  'Marine 
sediments,  'Radioisotopes,  'Coastal  waters,  Base- 
line studies,  Chemical  analysis,  Comparison  stud- 
ies, Uranium  radioisotopes,  Radium  radioisotopes, 
Lead  radioisotopes,  Homogeneity,  Contamination, 
Reproducibility. 

An  intercomparison  undertaken  by  a  group  of  ana- 
lysts from  six  United  Kingdom  laboratories  is  de- 
scribed in  this  paper.  The  study  involved  the  deter- 
mination of  uranium  238,  235,  and  234,  radium  226, 
and  lead  210.  The  starting  material  was  a  fine- 
grained surface  sediment  taken  from  the  Irish  Sea 
bed  west  of  the  Isle  of  Man.  After  homogenizing 
by  rolling  in  a  barrel  for  24  hours,  1-g  subsamples 
were  tested  for  homogeneity  by  delayed-neutron 
analysis  of  the  natural  uranium  content.  Some  par- 
ticipants included  steps  in  their  separation  proce- 
dures specifically  to  remove  transuranic  nuclides. 
Contamination  of  Irish  Sea  sediments,  with  neptu- 
nium 237  for  example,  represents  a  potential  inter- 
ference in  the  alpha  spectrometric  measurement  of 
U  234,  but  the  U-234  to  U-238  ratios  gave  no 
indication  of  such  contamination  in  any  of  the 
results  reported.  All  participants  undertaking  the 
analysis  for  Pb  210  did  so  by  measuring  the  Poloni- 
um 210  granddaughter  and  assuming  equilibrium. 
Only  two  laboratories  reported  data  for  Ra  226 
and  results  were  inconclusive.  A  subsidiary  objec- 
tive was  to  assess  the  limitations  of  the  acid-leach- 
ing technique  for  the  determination  of  natural- 
series  radionuclides  in  coastal  marine  sediments. 
Simple  acid  leaching  gave  uranium  concentrations 
less  than  50%  of  those  obtained  by  total-dissolution 
methods.  The  spread  of  the  results  suggests  that  at 
least  some  of  the  analytical  procedures  used  need 
further  investigation.  (Shidler-PTT) 
W89-03397 


INTERLABORATORY  STUDY  OF  MERCURY 
IN  FISH  BASED  ON  THE  ONTARIO  FISH 
CONTAMINANT  MONITORING  PROGRAM, 

Ontario   Ministry   of  the   Environment,   Thunder 

Bay  (Ontario). 

P.  Leung,  and  D.  E.  Coceancic. 

Science  of  the  Total  Environment  STENDL,  Vol. 

71,  No.  1,  p  131-139,  April  1988.  6  fig,  3  tab,  4  ref. 
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Descriptors:  'Pollutant  identification,  'Mercury, 
•Fish,  *  Laboratories,  'Ontario,  Monitoring,  Qual- 
ity control,  Animal  tissues,  Calibrations,  Repro- 
ducibility. 

Sport  fish  in  Ontario  are  routinely  analyzed  by  two 
Laboratories  of  the  Ontario  Ministry  of  the  Envi- 
ronment in  support  of  the  Fish  Contaminant  Moni- 
toring Programme.  As  part  of  the  quality-assur- 
ance process  to  maintain  data  compatibility,  the 
mercury  levels  of  about  750  fish  samples  from 
Northern  Ontario  were  determined  in  an  extensive 
interlaboratory  study.  Rather  than  the  usual  sub- 
sampling  from  homogenized  samples,  the  two  fil- 
lets from  each  fish  were  split  and  sent  to  each 
laboratory.  Short-term  calibration  bias  caused  poor 
data  agreement  in  highly-contaminated  fish  from 
Clay  Lake.  Otherwise,  mercury  results  in  these 
samples  showed  good  agreement  between  the  two 
laboratories  on  a  long-term  basis.  (Author's  ab- 
stract) 
W89-034O4 


NEW  METHOD  FOR  EXTRACTION  OF  C.I. 
REACTIVE  RED  4  AND  ITS  DERIVATIVES 
FROM  WATER, 

Bayreuth  Univ.  (Germany,  F.R.). 

K.  W.  Schramm,  M.  Hirsch,  R.  Twele,  and  O. 

Hutziner. 

Water  Research  WATRAG,  Vol.   22,  No.   8,  p 

1043-1045,  August  1988.  2  fig,  4  tab,  6  ref.  Umwelt- 

bundesamt,  Berlin  grant  10605032. 

Descriptors:  'Dyes,  'Pollutant  identification, 
'Separation  techniques,  Organic  carbon,  Water 
analysis,  High  performance  liquid  chromatogra- 
phy, Wastewater  analysis,  Nutrients,  Dye  concen- 
trations, Fate  of  pollutants. 

During  environmental-fate  studies  in  outdoor 
ponds  where  the  polar  dye  stuff  Reactive  Red  4 
was  used  as  a  representative  for  this  class  of  dye- 
stuff,  the  problem  of  analysis  had  to  be  solved  for 
environmental-concentration  (ppm)  range.  A  rapid 
method  for  analysis  of  Reactive  Red  4  from  aque- 
ous solutions  by  extraction  with  cyclohexanol  and 
subsequent  high  performance  liquid  chromatogra- 
phy (HPLC)  separation  was  developed.  This 
method  is  applicable  for  concentrations  as  low  as  1 
ppb  and  can  be  used  for  C.I.  Reactive  Red  4,  its 
hydroxy  and  methoxy  derivatives  and  two  other 
related  colored  derivatives.  The  methoxy  deriva- 
tive is  useful  as  an  internal  standard  during  the 
extraction  of  water  with  high  organic  carbon  con- 
tent. (Geiger-PTT) 
W89-03442 


IDENTIFICATION  OF  GROUP  A  COXSACKIE- 
VIRUSES FROM  SEWAGE  SAMPLES  BY  IN- 
DIRECT ENZYME  LINKED  IMMUNOSOR- 
BENT ASSAY, 

Defence   Research   and    Development    Establish- 
ment, Gwalior  (India).  Div.  of  Microbiology. 
G.  Pandya,  A.  M.  Jana,  U.  Tuteja,  and  K.  M.  Rao. 
Water  Research  WATRAG,  Vol.   22,  No.   8,  p 
1055-1057,  August  1988.  2  tab,  16  ref. 

Descriptors:  'Enzymes,  'Coxsackie  virus,  'Pollut- 
ant identification,  'Wastewater,  Assay,  Mice. 

Group  A  coxsackieviruses  (propagable  in  infant 
mice)  were  recovered  from  sewage  samples,  in 
mouse  torso  and  identified  by  an  indirect  enzyme 
linked  immunosorbent  assay  (ELISA).  One  hun- 
dred and  thirteen  sewage  samples  were  collected 
from  25  different  sampling  sites  of  urban  areas  in 
Gwalior  over  a  year.  Thirty  four  strains  of  13 
types  of  group  A  coxsackieviruses  were  identified 
from  20  isolates  obtained  from  20  positive  sewage 
samples  showing  characteristic  coxsackievirus  A 
infections  in  mice.  The  suitability  of  an  indirect 
ELISA  technique,  standardized  by  the  authors  for 
the  identification  of  group  A  coxsackieviruses  ex- 
isting in  sewage,  is  discussed.  (Author's  abstract) 
W89-03444 

GAS  CHROMATOGRAPHIC/MASS  SPECTRO- 
METRY CONFIRMATION  OF  IDENTITY  OF 
COPROSTANOL  IN  MERCENARIA  MERCEN- 
ARY (BIVALVIA)  TAKEN  FROM  SEWAGE- 
POLLUTED  WATER, 


Food  and  Drug  Administration,  Washington,  DC. 
Center  for  Food  Safety  and  Applied  Nutrition. 
J.  E.  Matusik,  G.  P.  Hoskin,  and  J.  A.  Sphon. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71,  No.  5,  p  994-999,  Septem- 
ber-October 1988.  6  fig,  2  tab,  14  ref. 

Descriptors:  'Clams,  'Indicators,  'Coprosterol, 
'Pollutant  identification,  Organic  compounds,  Gas 
chromatography,  Separation  techniques,  Mass 
spectrometry. 

Coprostanol  is  a  major  fecal  sterol  in  humans  and 
may,  therefore,  be  a  good  indicator  of  sewage- 
polluted  waters.  Some  types  of  edible  seafood, 
such  as  clams,  that  live  in  these  waters  may  be 
contaminated  with  coprostanol.  Coprostanol  from 
clam  tissue  extracts  had  been  previously  quantitat- 
ed  by  gas  chromatography  (GC).  In  the  present 
work,  capillary  column  GC  was  used  to  separate 
coprostanol,  and  electron  ionization  mass  spec- 
trometry was  used  to  confirm  its  identity.  Confir- 
mation of  identity  of  coprostanol  at  the  75  ng  level 
was  obtained  by  comparing  the  spectrum  of  the 
authentic  standard  with  spectra  of  the  clam  tissue 
extract  obtained  under  the  same  instrumental  con- 
ditions. Various  other  compounds  can  be  eliminat- 
ed as  potential  interferences  by  virtue  of  either 
their  different  GC  retention  times  or  their  spectra. 
(Author's  abstract) 
W89-03471 


RESIDUE  LEVEL  DETERMINATION  OF  THE 
AQUATIC  HERBICIDE  FLURIDONE  AND  A 
POTENTIAL  PHOTOPRODUCT  (N-METHYL- 
FORMAMIDE)  IN  WATER, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

S.  D.  West,  and  L.  G.  Turner. 
Journal   -  Association  of  the  Official  Analytical 
Chemists  JANCA2,  Vol.  71,  No.  5,  p  1049-1053, 
September-October  1988.  3  fig,  3  tab,  7  ref. 

Descriptors:  'Herbicides,  'Pollutant  identification, 
Pesticide  residues  'Chromatography,  Organic 
compounds. 

Methods  are  presented  for  the  determination  of  the 
aquatic  herbicide  fluridone  and  N-methylforma- 
mide  (NMF),  a  potential  photoproduct  of  fluridone 
which  has  thus  far  been  observed  only  in  a  labora- 
tory aqueous  photolysis  study.  Water  samples  are 
passed  through  a  Sep-Pak  C18  cartridge  to  extract 
fluridone  while  NMF  passes  unretained  through 
the  cartridge  with  the  water.  Fluridone  is  eluted 
from  the  cartridge  with  methanol,  which  is  then 
concentrated  for  analysis  by  liquid  chromatogra- 
phy with  UV  detection  at  313  nm.  The  water 
eluate  containing  NMF  is  concentrated  for  analysis 
by  rotary  vacuum  evaporation  at  40-46  C.  Metha- 
nol is  added  to  help  evaporate  the  water,  and 
glycerol  is  added  as  a  keeper  solvent  to  retain 
NMF  during  the  evaporation.  The  residual  NMF  is 
dissolved  in  methanol  for  analysis  by  gas  chroma- 
tography with  a  Hall  electrolytic  conductivity  de- 
tector operated  in  the  nitrogen  mode.  The  assay 
limits  of  detection  are  1  and  2  ppb  for  fluridone 
and  NMF,  respectively.  Recoveries  averaged  98% 
for  fluridone  at  1-400  ppb  and  87%  for  NMF  at  2- 
50  ppb.  (Author's  abstract) 
W89-03472 

DETECTION  OF  PENTACHLOROPHENOL 
AND  ITS  GLUCURONIDE  AND  SULFATE 
CONJUGATES  IN  FISH  BILE  AND  EXPO- 
SURE WATER, 

Washington  State  Univ.,  Pullman.  Coll.  of  Phar- 
macy. 

G.  R.  Stehly,  and  W.  L.  Hayton. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  23,  No.  4,  p  355-366,  August  1988.  1 
fig,  2  tab,  15  ref.  NIH  Grant  ES  01995,  EPA  Grant 
R812818. 

Descriptors:  'Pollutant  identification,  'Goldfish, 
♦Pentachlorophenol,  Chlorinated  hydrocarbons, 
High  pressure  liquid  chromatography,  Separation 
techniques,  Pesticides. 

The  glucuronide  and  sulfate  conjugates  of  pentach- 
lorophenol (PCP)  that  were  present  in  the  bile  and 


exposure  water  of  goldfish  (Carassius  auratus) 
were  used  to  develop  methodology  to  quantify 
PCP  and  its  metabolites.  Reverse  phase  HPLC 
with  radioactivity  detection  separated  PCP  and  its 
metabolites,  and  was  used  to  verify  a  method  of 
quantification  that  used  differential  extraction  and 
scintillation  counting.  Extractions  of  aqueous  phase 
at  pH  2  or  8,  with  butanol,  ethyl  acetate,  or  ether 
indicated  that  ether  at  pH  8  best  separated  PCP 
from  its  metabolites.  The  sulfate  conjugate  of  PCP 
was  the  major  metabolite  produced  when  goldfish 
were  exposed  to  125  micrograms  of  C14-PCP/1.  It 
was  present  primarily  in  the  exposure  water,  but 
also  appeared  in  the  bile.  (Author's  abstract) 
W89-03485 


HYDROCARBONS  AND  PHENOLS  IN  DIS- 
CHARGE WATER  FROM  OFFSHORE  OPER- 
ATIONS: FATE  OF  THE  HYDROCARBONS  IN 
THE  RECIPIENT, 

Bergen  Univ.  (Norway).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03512 


CYTOCHROMES  P-450  IN  FISH  LARVAE:  IM- 
MUNOCHEMICAL DETECTION  OF  RE- 
SPONSES TO  OIL  POLLUTION, 

Bergen  Univ.  (Norway).  Dept.  of  Biochemistry. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03516 


HEAVY  METALS  IN  MARINE  NEMERTEANS, 

Liverpool  Polytechnic  (England).  Dept.  of  Biol- 
ogy- 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03539 


EFFECT  OF  AGRICULTURE  ON  THE  PRI- 
MARY PRODUCTION  IN  LAKE  BESKIE 
(POLAND)  AS  RECORDED  IN  THE  STRATIG- 
RAPHY OF  FOSSIL  PIGMENTS, 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Dept.  of  Ecology  and  Freshwater  Biol- 
ogy. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-03540 


COMPARISON  OF  PERIPHYTON  COMMUNI- 
TY STRUCTURAL  AND  FUNCTIONAL  RE- 
SPONSES TO  HEAVY  METALS, 

Wyoming  Univ.,  Laramie.  Fish  Physiology  and 
Toxicology  Lab. 

M.  J.  Crossey,  and  T.  W.  La  Point. 
Hydrobiologia  HYDRB8,  Vol.  162,  No.  2,  p  109- 
121,  May  16,  1988.  5  fig,  3  tab,  29  ref. 

Descriptors:  'Bioindicators,  'Water  pollution  ef- 
fects, 'Heavy  metals,  'Stream  biota,  'Plant  popu- 
lations, 'Epiphytes,  Productivity,  Respiration,  Dry 
matter,  Chlorophyll  a,  Mineral  industry,  Mine 
wastes,  Montana,  Statistical  analysis. 

This  study  evaluates  the  effectiveness  of  communi- 
ty-production and  respiration  measurements  as 
monitoring  tools  for  environmental-impact  evalua- 
tions and  compares  these  data  to  community  struc- 
tural data.  Spring  Creek,  which  joins  Prickly  Pear 
Creek  at  Jefferson  City,  Montana,  is  contaminated 
with  high  concentrations  of  cadmium,  copper, 
lead,  silver,  and  zinc,  which  are  being  leached 
from  waste  piles  associated  with  mining,  milling, 
and  smelting  operations  of  the  late  1800s.  In  Prick- 
ly Pear  Creek  production  and  respiration  rates 
were  determined  for  periphyton  communities  in 
control,  impact,  and  recovery  reaches  using  colo- 
nized granite  substrates  and  sealed  plexiglas  cham- 
bers. Values  for  gross  primary  productivity  (GPP), 
community  respiration  (CR),  ash-free  dry  mass 
(AFDM)  and  chlorophyll  a  content  (Chla)  were 
obtained  for  each  granite  slab.  Of  these,  AFDM, 
Chla,  and  CR  were  statistically  significant  among 
sites  (P  <  or  =  0.01).  Although  mean  values  for 
GPP  appeared  to  differ  among  reaches,  statistical 
differences  could  not  be  inferred  because  of  large 
variances  associated  with  this  measure.  These  data 
indicate  that  inherent  variability  may  limit  the  use 
of  community-function  measures  in  routine  envi- 
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ronmental  monitoring.  However,  production/res- 
piration methods  provide  valuable  data  about 
emergent  properties  of  aquatic  communities  that 
cannot  be  derived  from  routine  population  cen- 
suses. (Author's  abstract) 
W89-03579 


PREPRINTS    OF    PAPERS    PRESENTED    AT 
THE  196TH  ACS  NATIONAL  MEETING. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03595 


SELECTION  OF  TREND  ANALYSIS  TECH- 
NIQUES FOR  WATER  QUALITY  DATA, 

Office  of  the  Assistant  Secretary  for  Water  and 
Science,  Washington,  DC. 
R.  M.  Hirsch. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  16-19.  8  ref. 

Descriptors:  'Trend  analysis,  'Statistics,  'Data  in- 
terpretation, 'Chemical  analysis,  'Water  analysis, 
'Pollutant  identification,  'Statistical  analysis, 
Water  pollution,  Water  quality,  Seasonal  variation, 
Monitoring. 

Some  of  the  key  issues  involved  in  selecting  a 
protocol  for  trend  analysis  and,  in  particular,  tech- 
niques which  are  useful  for  large  studies  involving 
data  for  multiple  monitoring  stations  and/or  multi- 
ple chemical  constituents  are  discussed.  The  analy- 
sis of  routine  monitoring  data  should  include  the 
use  of  robust  techniques  for  detecting  monotonic 
trends  in  water  quality  over  time  and  for  estimat- 
ing the  slope  or  magnitude  of  the  trends.  A  data- 
analysis  protocol  for  routine  monitoring  programs 
should  be  selected  on  the  basis  of  prior  knowledge 
of  the  characteristics  the  data  set  is  expected  to 
have,  and  not  on  an  evaluation  of  the  data  in  hand, 
for  analysis.  The  technique  should  not  depend  on 
the  data  conforming  to  any  specific  probability 
distribution.  It  is  very  unlikely  that  all  data-sets 
analyzed  will  conform  to  one  particular  distribu- 
tion. Thus,  the  use  of  distribution-specific  proce- 
dures will  result  in  non-comparable  results  being 
developed  for  the  various  data  sets.  The  technique 
should  work  well  in  the  presence  of  seasonal  varia- 
tion. In  long-term  trend  analysis,  seasonal  variation 
can  be  viewed  as  a  type  of  noise  which  should  be 
removed  from  the  data.  However,  many  data  sets 
are  too  small  to  allow  for  development  of  a  reliable 
model  of  this  source  of  variation.  Removal  of 
seasonal  variation  without  explicit  modeling  of  sea- 
sonality may  be  preferred.  The  technique  should 
work  well  in  the  presence  of  censored  data.  Data 
sets  for  toxic  compounds  or  trace  elements  often 
contain  many  observations  reported  as  below  the 
limit  of  detection.  There  are  two  types  of  ap- 
proaches to  dealing  with  such  data:  (1)  the  use  of 
nonparametric  or  rank-based  tests,  and  (2)  the  use 
of  likelihood  theory  methods  which  involve  the 
use  of  distributional  assumptions.  (See  also  W89- 
03595)  (Miller-PTT) 
W89-03599 


PARTIAL    RANK    CORRELATION    TEST    IN 
WATER  QUALITY  DATA  ANALYSIS, 

University  of  Western  Ontario,  London.  Dept.  of 

Statistical  and  Actuarial  Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-03601 


ANALYTICAL  PROCEDURES  FOR  THE  DE- 
TERMINATION OF  DISPERSE  AZO  DYES, 

Environmental  Protection  Agency,  Las  Vegas, 
NV. 

L.  D.  Betowski,  T.  L.  Jones,  W.  Munslow,  and  N. 
J.  Nunn. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  184-185.  EPA  con- 
tract 68-03-3249. 

Descriptors:  'Chemical  analysis,  'Dyes, 
•Wastewater  treatment,  'Activated  sludge  process, 
•Anaerobic  digestion,  Disperse  Blue  79  dye,  Dis- 


perse Red  1  dye,  Wastewater  analysis,  Spectrome- 
try, Monitoring,  Dye  industry  wastes,  Degradation 
products. 

The  development  of  methods  for  the  analytical 
determination  of  Disperse  Blue  79  and  any  possible 
degradation  products  in  wastewater  involved  vari- 
ous phases.  The  first  step  was  the  purification  of 
commercial  material  or  presscake  to  obtain  a  stand- 
ard for  quantitative  determination.  Phase  two  in- 
volved the  extraction  of  the  dye  from  the  matrices. 
Distilled  water  was  used  as  the  first  spiking  media 
and  then  raw  effluent  wastewater,  waste  activated 
sludge  and  anaerobic  digestor  effluent  were  spiked 
with  Disperse  Blue  79  and  subjected  to  extraction 
methods.  The  third  phase  was  the  actual  testing  of 
the  Disperse  Blue  79  in  the  waste  activated  sludge 
system  and  anaerobic  digestor.  Recovery  of  the 
dye  and  any  degradation  products  at  each  sam- 
pling point  was  the  goal  of  this  phase.  Several 
potential  degradation  products  were  monitored, 
including  bromodinitroaniline  which  could  result 
from  reduction  followed  by  cleavage  of  the  azo 
bond  and  bromonitrodiaminobenzene.  A  project  to 
monitor  the  fate  of  Disperse  Red  1  revealed  degra- 
dation products  associated  with  both  reduction  of 
a  nitro  group  and  the  azo  linkage.  Tandem  mass 
spectrometric  methods  were  used  in  conjunction 
with  thermospray  ionization  to  obtain  additional 
structural  information  on  possible  degradation 
products.  (See  also  W89-03595)  (Miller-PTT) 
W89-03615 


SOLUBILITY  OF  DISPERSE  DYES  --  ENVI- 
RONMENTAL IMPLICATIONS, 

Environmental  Research  Lab.,  Athens,  GA. 
G.  L.  Baughman,  and  T.  A.  Perenich. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  195-196.  1  tab,  5 
ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Dyes,  'Dye  dispersion,  'Solubility,  'Path  of 
pollutants,  Estimating,  Partitioning,  Dimerization. 

Experimental  results  are  presented  for  the  water 
solubility  of  several  newer  disperse  dyes  of  known 
structure  measured  by  a  generator  column  method. 
The  solubilities  span  a  range  of  from  7  times  10  to 
the  minus  7th  power  to  3  times  10  to  the  minus 
10th  power  M  corresponding  to  the  log  Kow 
(octanol-water  partition  coefficient)  range  of  3.4  to 
6.  The  data  confirm  previous  predictions  that 
many  of  the  older  disperse  dyes  that  have  pub- 
lished structures  do  indeed  have  a  significant  po- 
tential to  accumulate.  They  also  confirm  that  some 
widely  used  computational  methods  for  estimation 
of  water  solubility  and  Kow  are  often  high  or  low, 
respectively,  by  as  much  as  one  to  two  orders  of 
magnitude.  Implications  of  the  results  are  discussed 
with  regard  to  partitioning,  to  the  use  of  thin  layer 
chromatography  and  high  performance  liquid 
chromatography  to  estimate  solubility  or  Kow, 
and  to  the  possible  role  of  dimerization.  (See  also 
W89-03595)  (Author's  abstract) 
W89-03619 


REDUCTION  OF  TOXIC  WASTEWATERS  IN 
DISPERSE  AZO  DYE  MANUFACTURE, 

CIBA-GEIGY  Corp.,  Toms  River,  NJ. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-03620 


LIVER  STRUCTURAL  ALTERATIONS  AC- 
COMPANYING CHRONIC  TOXICITY  IN 
FISHES:  POTENTIAL  BIOMARKERS  OF  EX- 
POSURE. 

California  Univ.,  Davis.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03621 


HISTOPATHOLOGY  OF  ATLANTIC 

TOMCOD:  A  POSSIBLE  MONITOR  OF  XENO- 
BIOTICS  IN  NORTHEAST  TIDAL  RIVERS 
AND  ESTUARIES, 

Louisville  Univ.,  KY. 

For  primary  bibliographic  entry  see  Field  5C. 


W89-03622 


CROAKER  (NIBEA  MITSUKURII)  AND  THE 
SEA  CATFISH  (PLOTOSUS  ANGUILLARIS) 
MAY  BE  CONSIDERED  AS  USEFUL  BIO- 
MARKERS OF  COASTAL  POLLUTION, 

Shizuoka  Univ.  (Japan).  Lab.  of  Food  Hygiene. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03623 


MACROPHAGE  RESPONSES  OF  ESTUAREVE 
FISH  AS  BIOINDICATORS  OF  TOXIC  CON- 
TAMINATION, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
B.  A.  Weeks,  R.  J.  Huggett,  J.  E.  Warinner,  and  E. 
S.  Mathews. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  245-247. 

Descriptors:  'Bioindicators,  'Toxicity,  Estuarine 
environment,  'Fish  physiology,  'Toxic  wastes, 
'Hydrocarbons,  'Water  pollution  effects,  Macro- 
phage, Tributylin,  Rivers. 

Chemical  pollutants  have  been  shown  to  affect 
(depress  or  stimulate)  functional  elements  of  the 
immune  system  of  fish.  Therefore,  measurement  of 
the  immune  response  can  provide  information 
about  exposure  to  environmental  stress.  It  has  been 
shown  that  fish  exposed  to  toxic  pollutants  both  in 
the  wild  and  in  the  laboratory  show  significant 
changes  in  the  immune  activity  of  kidney  macro- 
phages. Macrophages  are  an  important  part  of  the 
cellular  immune  system  and  function  as  the  first 
line  of  defense  by  degrading  foreign  material  in- 
cluding disease-causing  agents.  Various  aspects  of 
macrophage  activity  including  chemotaxis,  phago- 
cytosis, pinocytosis,  melanin  accumulation,  chemi- 
luminescence  and  random  migration  have  been  in- 
vestigated and  found  to  be  affected  by  exposure  to 
toxic  chemicals.  Macrophages  from  fish  exposed  to 
toxic  contaminants  showed  responses  which  were 
suppressed  or  elevated  depending  on  the  species 
and  activity  tested.  The  macrophage  activity  of 
fish  exposed  to  polluted  river  water  returned  to 
normal  after  the  fish  were  held  in  clean  water  for  3 
wk.  It  is  proposed  that  these  assays  of  cellular 
immune  function  can  serve  as  bioindicators  of 
aquatic  pollutants.  (See  also  W89-03595)  (Author's 
abstract) 
W89-03624 


IDENTIFICATION  AND  APPLICATION  OF 
PHYSIO-CHEMICAL  MARKERS  TO  DEMON- 
STRATE BIOLOGICAL  RESPONSE, 

Maryland   Dept.   of  Natural   Resources,  Oxford, 

MD. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03625 


USE  OF  BIOENERGETIC  MEASUREMENTS 
FOR  DETECTING  SUBLETHAL  POLLUTANT- 
INDUCED  STRESS  IN  AQUATIC  ORGA- 
NISMS, 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
R  S.  Carr. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1988.  p  254-256.   12  ref. 

Descriptors:  'Toxic  wastes,  *Bioindicators,  'Tox- 
icity, 'Stress,  'Water  pollution  effects,  'Sublethal 
effects,  Oxygen,  Nitrogen,  Bioenergetic  measure- 
ments, Zooplankton,  Sludge  disposal,  Municipal 
wastes. 

The  relevance  of  bioenergetic  measurements  for 
predicting  potential  population  effects  was  demon- 
strated. As  part  of  the  EPA  monitoring  program  at 
the  106-mile  Deepwater  Municipal  Sludge  Site, 
short-term  toxicity  tests  were  conducted  at  sea 
with  indigenous  zooplankton  as  well  as  standard- 
ized test  species  exposed  to  water  column  and  sea- 
surface  microlayer  samples  obtained  from  sewage 
sludge  discharge  plumes.   At  the  termination  of 
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these  short-term  tests,  0:N  ratio  measurements 
were  made  on  surviving  individuals  as  an  addition- 
al measure  of  sublethal  effects.  Preliminary  results 
from  these  field  studies  are  presented  and  the  use 
of  this  approach  for  both  laboratory  and  field 
investigation  is  discussed.  (See  also  W89-03595) 
(Miller-PTT) 
W89-03626 


INTESTINAL  NUTRIENT  ABSORPTION  -  A 
BIOMARKER  FOR  DELETERIOUS  HEAVY 
METALS  IN  AQUATIC  ENVIRONMENTS, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Biological  Sciences. 
A.  Farmanfarmaian. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  257-260.  3  tab,  5 
ref. 

Descriptors:  'Toxicity,  *Toxic  wastes,  "Bioindica- 
tors,  *Heavy  metals,  'Absorption,  "Water  pollu- 
tion effects,  "Nutrients,  Mercury,  Cadmium. 

The  deleterious  effects  of  heavy  metals  on  absorp- 
tive processes  at  the  membrane  surface  of  verte- 
brates and  higher  invertebrates  is  summarized.  In 
polluted  waters,  deleterious  heavy  metals  such  as 
mercury  and  cadmium  enter  the  intestinal  tract  of 
animals  via  food  or  drink.  They  bind  to,  or  bind 
and  penetrate  into  the  membrane  of  the  absorptive 
enterocyts  facing  the  lumen  of  the  intestine.  This 
interaction  accumulates  the  heavy  metal  in  the 
tissue  and  impairs  the  normal  digestive-absorptive 
functions  of  integral  and  extrinsic  proteins  associat- 
ed with  the  membrane.  Extensive  in  vivo  and  in 
vitro  measurements  of  essential  amino  acid  absorp- 
tion at  various  heavy  metal  concentrations  in  dif- 
ferent marine  and  estuarine  species  of  fish  and 
invertebrates  show  severe  or  moderate  reductions 
in  amino  acid  absorption.  Both  active  transport  and 
facilitated  diffusion  mechanisms  may  be  affected. 
This  malabsorption  potentially  results  in  reduced 
growth,  abnormal  development  and  immune  insuf- 
ficiency. The  measurement  of  intestinal  absorption 
of  specific  nutrients  can  be  used  as  a  biomarker  for 
assessing  heavy  metals  hazards  in  the  environment. 
(See  also  W89-03595)  (Author's  abstract) 
W89-03627 


METALLOTHIONEIN  AS  A  BIOMARKER  OF 
ENVIRONMENTAL  METAL  EXPOSURE:  SPE- 
CIES-DEPENDENT EFFECTS, 

Northeast  Louisiana  Univ.,  Monroe.  Toxicology 
Program. 

W.  H.  Benson,  K.  N.  Baer,  and  C.  F.  Watson. 
IN:  Preprints  of  Papers  Presented  at  the   196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety,  Washington,   DC.    1988.   p  272-273.   4  ref. 

Descriptors:  "Metallothionein,  "Toxic  wastes, 
•Bioindicators,  "Metals,  "Heavy  metals,  "Fish, 
"Water  pollution  effects,  Sunfish,  Liver,  Stress, 
Zinc,  Copper. 

Because  of  the  paucity  of  data  concerning  the 
induction  of  metallothionein  (a  metal-binding  pro- 
tein induced  by  heavy  metals)  following  stress  in 
teleosts,  the  influence  of  environmental  stresses 
(cold,  hypoxia)  on  metallothionein  induction  in 
bluegill  sunfish,  lepomis  macrochirus,  was  investi- 
gated. Following  exposure  to  environmental  stres- 
sors, significant  decreases  in  zinc  and  copper  were 
observed  in  the  gill  metallothionein-like  fraction,  as 
compared  to  the  control.  In  teleost  liver,  no  signifi- 
cant alterations  were  observed  in  the  metallothion- 
ein-like fraction,  compared  to  the  control.  These 
results  support  the  conclusion  that  the  induction  of 
teleost  hepatic  metallothionein-like  proteins  ap- 
pears to  more  metal-specific.  (See  also  W89-03595) 
(Author's  abstract) 
W89-03629 


METAL-BINDING  PROTEINS  FOR  THE  DE- 
TECTION OF  HEAVY  METALS  IN  AQUATIC 
ORGANISMS, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Chemistry. 
D.  H.  Petering,  P.  Chen,  J.  Garvey,  M.  Goodrich, 


and  S.  Krezoski. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  275-277.  NIEHS 
grants  ES04184  and  ES01629. 

Descriptors:  "Toxic  wastes,  "Bioindicators,  "Me- 
tallothionein, "Fish,  "Metals,  "Heavy  metals, 
"Chelating  agents,  "Water  pollution  effects, 
Copper,  Zinc,  Cadmium,  Mercury,  Tadpoles, 
Liver,  Proteins,  Peptides. 

The  potential  in  aquatic  organisms  for  metal-bind- 
ing proteins  and  peptides,  which  are  analagous  to 
metallothionein,  to  serve  as  biomarkers  was  inves- 
tigated. Laboratory  research  on  the  presence, 
nature,  and  chemical  and  biological  properties  of 
copper,  zinc  and  copper-binding  molecules  illus- 
trates some  of  the  issues  involved  in  their  use  as 
sentinals  of  environmental  heavy  metal  contamina- 
tion. Non-mammalian  organisms  chelate  copper, 
zinc,  cadmium,  and  mercury  in  diverse  proteins/ 
peptides.  Freshwater  fish  normally  contain  an  he- 
patic zinc,  copper-protein/peptide.  Immunologi- 
cally different  from  metallothionein,  it  behaves 
chemically  like  it.  Stress  (restraint)  redistributes 
metal  and  kidney  proteins/peptides.  In  some  fish, 
dietary  cadmium  accumulates  in  liver  proteins/ 
peptides  and  cadmium  in  water  accumulates  in 
kidney  proteins/peptides.  Stress  does  not  affect  the 
hepatic  uptake  of  cadmium  from  food.  Tadpoles 
concentrate  cadmium  better  than  fish,  binding  it  to 
liver  cadmium-proteins/peptides.  These  results  and 
comparisons  with  mammalian  systems  illustrate  the 
use  of  proteins/peptides  as  an  environmental 
marker  for  the  presence,  bioaccumulation  and  ef- 
fects of  heavy  metals.  (See  also  W89-03595) 
(Miller-PTT) 
W89-03630 


INVESTIGATIONS  INTO  THE  POSSIBLE 
USES  OF  MARINE  FLATFISH  METALLATH- 
IONEIN  CONCENTRATIONS  AS  AN  INDICA- 
TOR OF  TOXIC  METAL  EXPOSURE, 

Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

J.  Overnell,  T.  C.  Fletcher,  and  R.  Mcintosh. 
IN:  Preprints  of  Papers  Presented  at  the   196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1988.   p  284-286.    1   fig. 

Descriptors:  "Metallathionein,  "Toxic  wastes, 
"Bioindicators,  "Fish,  "Toxicity,  "Metals,  "Season- 
al variation,  "Water  pollution  effects,  Silver  satura- 
tion assay,  Stress,  Flatfish,  Zinc,  Copper. 

Marine  flatfish  were  investigated  to  see  if  they  are 
capable  of  enhanced  induction  of  metallothionein, 
whether  non-metal  stress-associated  agents  induce 
metallothionein,  the  nature  of  the  seasonal  varia- 
tion of  endogenous  metallothionein,  and  the  effect 
of  supplemental  dietary  zinc  and  copper  on  metal- 
lothionein concentrations.  At  final  sampling  there 
was  no  significant  difference  between  control  and 
test  animals  in  hepatic  and  renal  metallothionein 
levels,  hepatic  and  renal  zinc  levels  and  white 
muscle,  skin  and  bone  zinc  concentrations.  Hepatic 
and  renal  copper,  zinc,  and  metallothionein  con- 
centration was  unchanged,  as  measured  by  a  silver 
saturation  assay  based  on  the  use  of  radioactive 
silver.  However,  liver  copper  showed  significantly 
higher  concentration  in  the  test  fish  over  the  con- 
trol fish.  (See  also  W89-03595)  (Miller-PTT) 
W89-03631 


CHARACTERIZATION  OF  C-KI-RAS  ONCO- 
GENES IN  LIVER  NEOPLASMS  OF  WINTER 
FLOUNDER  FROM  BOSTON  HARBOR, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Applied  Biological  Sciences. 
G.  McMahon,  L.  J.  Huber,  M.  J.  Moore,  J.  J. 
Stegeman,  and  G.  N.  Wogan. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  299-303.  1  fig,  1 
tab,  16  ref.  USPHS  grant  CA-44306. 

Descriptors:  "Toxic  wastes,  "Carcinogens,  "Floun- 
der, "Fish  diseases,  "Boston  Harbor,  "Hydrocar- 


bons, "Water  pollution  effects,  Liver,  Mutations, 
Deoxyribonucleic  acid,  Benzopyrenes,  Aromatic 
hydrocarbons. 

A  study  was  conducted  to  determine  (1)  whether 
oncogenes  could  be  identified  in  liver  neoplasms 
isolated  from  feral  fish  from  Boston  Harbor  and, 
(2)  whether  activating  mutations  in  these  onco- 
genes would  correlate  with  the  nucleotide  specific- 
ity of  polycyclic  aromatic  hydrocarbon-induced 
mutations.  Genomic  deoxyribonucleic  acid  isolated 
from  liver  samples  was  analyzed  for  the  presence 
of  transforming  genes  by  deoxyribonucleic  acid 
transfection  into  NIH3T3  mouse  fibroblasts  fol- 
lowed by  selection  for  tumorgenicity  in  the  Nu-Nu 
athymic  mice.  Deoxyribonucleic  acid  from  54%  of 
flounder  samples  induced  tumors  in  the  Nu-Nu 
assay;  analysis  of  the  Nu-Nu  tumors  by  Southern 
blot  hybridization  revealed  the  presence  of  c-Ki- 
ras  oncogenes  in  6  out  of  7  deoxyribonucleic  acids 
analyzed.  Using  polymerase  chain  reaction  (PCR) 
followed  by  direct  deoxyribonucleic  acid  sequence 
analysis  of  polymerase  deoxyribonucleic  acid,  pri- 
mary liver  samples  were  analyzed  for  the  presence 
of  deoxyribonucleic  acid  sequence  changes  in  the 
first  exon  of  the  flounder  c-Ki-ras  proto-oncogene. 
It  was  determined  that  a  single  G-T  base  transver- 
sion  in  the  second  position  of  the  12th  codon 
(GLY  to  VAL)  is  present  in  a  flounder  sample 
which  showed  transforming  activity.  This  tech- 
nique is  currently  being  applied  to  the  analysis  of 
proto-oncogenes  and  oncogenes  from  the  Nu-Nu 
tumors  to  determine  the  activating  mutation.  Such 
a  mutation  is  consistent  with  the  mutagenic  speci- 
ficity of  polycyclic  aromatic  hydrocarbons,  such  as 
benzo(a)pyrene  and  may  indicate  specific  chemical 
exposure  history.  (See  also  W89-03595)  (Author's 
abstract) 
W89-03633 


EVALUATION  OF  CANDIDATE  MEASURES 
OF  BIOLOGICAL  EFFECTS  FOR  THE  NA- 
TIONAL STATUS  AND  TRENDS  PROGRAM, 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 

E.  R.  Long,  and  M.  F.  Buchman. 
IN:  Preprints  of  Papers  Presented  at  the   196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  307-309. 

Descriptors:  "Fish  diseases,  "Organic  compounds, 
"Toxic  wastes,  "Bioindicators,  "Water  pollution 
effects,  "Bioassays,  San  Francisco  Bay,  Monitor- 
ing, Mortality,  Fish  behavior,  Larval  growth  stage, 
Reproduction,  Flounder. 

The  performance  of  candidate  measures  of  biologic 
effects  for  possible  inclusion  in  the  National  Status 
and  Trends  Program  was  evaluated  in  an  experi- 
ment performed  in  San  Francisco  Bay  in  1987. 
This  program  monitors  the  concentrations  of  se- 
lected contaminants  at  marine  and  estuarine  sites 
nationwide.  Five  types  of  sediment  bioassays  were 
performed  and  the  results  evaluated  relative  to  the 
concentrations  of  a  mixture  of  contaminants  at  five 
sites.  End-points  included  acute  mortality,  abnor- 
mal larval  development,  behavioral  changes,  re- 
productive success,  and  chromosome  damage. 
Starry  flounder  from  six  sites  were  tested  to  deter- 
mine hepatic  mixed-function  oxidase  activity,  he- 
patic cytochrome  P-450  activity,  plasma  steroid 
hormone  concentrations,  incidence  of  plasma  enth- 
rocyte  micronuclei  and  reproductive  success.  All 
the  bioassays  identified  the  most  contaminated  site 
as  toxic  with  one  or  more  end-points.  All  the  tests 
performed  on  the  starry  flounder  indicated  that 
San  Francisco  Bay  fish  were  exposed  to  higher 
contaminant  concentrations  than  their  counterparts 
from  coastal  reference  sites.  (See  also  W89-03595) 
(Miller-PTT) 
W89-03634 


ANALYSIS  OF  MUSKRAT  POPULATIONS 
FOR  BIOINDICATORS  OF  EXPOSURE  TO 
CONTAMINANTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and  Wildlife   Sciences. 
R.  S.  Halbrook,  and  R.  L.  Kirkpatrick. 
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ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  311-312. 

Descriptors:  "Bioindicators,  *Toxic  wastes, 
*Water  pollution  effects,  'Hydrocarbons,  *Rivers, 
"Muskrats,  Population  exposure,  Statistical  analy- 
sis, Elizabeth  River,  Deoxyribonucleic  acid,  Aro- 
matic compounds. 

Sixty  muskrats  (40  from  two  locations  in  the  Eliza- 
beth River  in  southeastern  Virginia  and  20  from 
the  Nansemond  River,  a  nearby  clean  river  which 
serves  as  a  control)  were  collected  and  analyzed 
for  a  variety  of  physical  and  chemical  indicators  of 
exposure  and  adverse  effects  from  polycyclic  aro- 
matic hydrocarbons.  Pentobarbital  induced  sleep 
times  were  determined  as  an  index  to  hepatic  mi- 
crosomal enzyme  activity  and  were  lower  in  the 
muskrats  from  the  polluted  region  of  the  Elizabeth 
River  indicating  greater  exposure  to  hepatic  micro- 
somal enzyme  inducers  there.  Previous  studies 
have  indicated  that  pentobarbital  induced  sleep 
times  decrease  as  the  hepatic  microsomal  enzyme 
activities  increase.  An  increase  in  hepatic  microso- 
mal enzyme  activity  has  been  observed  with  in- 
creased concentrations  of  polycyclic  aromatic  hy- 
drocarbons. Statistical  analysis  (ANOVA)  of  23 
blood  characteristics  indicated  a  significant  differ- 
ence only  between  alkaline  phosphate  and  calcium 
when  blood  from  muskrats  collected  from  Eliza- 
beth River  was  compared  to  blood  from  muskrats 
collected  from  Nansemond  River.  Preliminary 
analyses  also  have  indicted  a  significant  decrease  in 
body  and  liver  weights  in  muskrats  from  the  Eliza- 
beth River  compared  to  those  from  the  Nanse- 
mond River.  A  higher  rate  of  capture  success  in 
the  most  polluted  portions  of  the  Elizabeth  River 
also  has  been  noted.  This  may  indicate  a  behavioral 
change;  however,  these  data  have  yet  to  be  quanti- 
fied. An  analysis  of  deoxyribonucleic  acid  adducts 
using  P-32  postlabeling  techniques  and  high  per- 
formance liquid  chromatography  analysis  of  the 
bile  for  polycyclic  aromatic  hydrocarbon  metabo- 
lites is  in  progress,  as  well  as  an  analysis  of  the 
reproductive  status  and  population  densities  within 
the  research  areas.  (See  also  W89-03595)  (Miller- 
PTT) 
W89-03635 


SUBLETHAL    EXPOSURE    OF    EXTRACTED 
SEDIMENTS  INDUCES  HEPATIC  CELLULAR 
ALTERATIONS   IN   MEDAKI,   ORYZIAS   LA- 
TIPES:  AN  ASSAY  FOR  TESTING  THE  PRES- 
ENCE OF  CARCINOGENS, 
Louisville  Univ.,  KY.  Dept.  of  Biology. 
D.  Chai,  and  S.  M.  Cormier. 
IN:  Preprints  of  Papers  Presented  at  the   196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1988.  p  318-321.  6  ref. 

Descriptors:  *Bioassay,  *Bioindicators,  "Toxic 
wastes,  "Sublethal  effects,  "Sediments,  "Carcino- 
gens, "Water  pollution  effects,  "Fish  diseases,  "Hy- 
drocarbons, Fish,  Liver,  Medaka,  Population  ef- 
fects. 

Medaka,  Oryzias  latipes,  embryos  and  juveniles 
were  exposed  to  single,  short-term,  low  concentra- 
tion treatments  of  one  of  two  known  carcinogens, 
Aflatoxin  Bl  or  Arochlor  1254  (a  polycyclic  aro- 
matic hydrocarbon),  or  to  an  extraction  prepared 
from  a  river  bottom  sediment.  Sediments  were 
collected  from  six  industrial  sites  near  Pittsburgh, 
PA.  Histopathological  alterations  of  livers  from 
fish  exposed  to  sediment  extracts  were  compared 
to  positive  control  livers  of  Aflatoxin  Bl  and 
Arochlor  1254  exposed  fish.  Incidence  of  lipmato- 
sis  or  spongiotic  edema  and  multicellular  cystic 
lesions  were  compared.  Histopathologies  were 
more  frequently  observed  in  the  Aflatoxin  Bl  ex- 
posed fish  than  in  those  treated  with  Arochlor 
1254.  Fish  treated  with  the  sediment  extract  devel- 
oped similar  pathologies;  thus,  low  level,  short- 
term,  one-time  exposures  can  be  a  useful  environ- 
mental assay.  (See  also  W89-03595)  (Author's  ab- 
stract) 
W89-03636 


ANALYSIS  OF  BLOOD  BIOMARKERS  FROM 
BLUEGILL  SUNFISH. 


Western  Carolina  Univ.,  Cullowhee,  NC. 
C.  E.  Gettys,  L.  R.  Shugart,  and  M.  K.  Gustin. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  357-358.  DOE 
contract  DE-AC05-840R21400. 

Descriptors:  "Bioindicators,  "Toxic  wastes,  "Ben- 
zopyrenes,  "Carcinogens,  "Sunfish,  "Fish,  "Water 
pollution  effects,  Population  exposure,  Cytometry, 
Hydrocarbons,  Aromatic  compounds. 

Changes  in  populations  of  peripheral  blood  cells  as 
a  result  of  exposure  to  benzo(a)pyrene  were  stud- 
ied. Blood  cell  populations  were  examined  in  lab- 
reared  sunfish  (Lepomis  machrochirus)  following 
low  level,  chronic  exposure  to  benzo(a)pyrene. 
The  nuclei  of  peripheral  blood  cells  were  stained 
and  examined  by  flow  cytometry.  Fish  red  blood 
cells  are  nucleated,  thus  all  cell  populations  can  be 
observed  with  this  technique.  Additionally,  whole 
blood  smears  were  prepared  immediately  after  col- 
lection and  are  stained  and  observed  microscopi- 
cally for  differential  cell  counts.  Preliminary  re- 
sults of  the  flow  cytometry  indicate  that  variations 
in  the  blood  cell  populations  can  be  correlated 
with  exposure  and  return  to  control  patterns  with 
the  cessation  of  exposure.  Work  is  in  progress  to 
identify  these  changes  in  the  cytograph  patterns  as 
they  relate  to  the  populations  of  peripheral  blood 
cells.  (See  also  W89-03595)  (Author's  abstract) 
W89-03640 


CHEMICAL  ANALYSIS  OF  DISTRIBUTION 
AND  MARKETING  (D  AND  M)  MUNICIPAL 
SLUDGES, 

Environmental     Protection    Agency,     Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5E. 
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AUTOMATED  DATA  ACQUISITION  AND 
ANALYSIS:  APPLICATION  TO  THE  DETER- 
MINATION OF  VOLATILE  ORGANIC  CON- 
TAMINANTS IN  GROUNDWATER, 

S-Cubed,  La  Jolla,  CA. 

V.  Taylor,  L.  E.  Michalec,  J.  D.  Wander,  and  K. 
Denblyker. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  368. 

Descriptors:  "Pollutant  identification,  "Water  anal- 
ysis, "Chemical  analysis,  "Pollutant  analysis, 
"Groundwater  pollution,  "Computers,  "Automa- 
tion, "Gas  chromatography,  Organic  compounds, 
Groundwater,  Data  acquisition. 

A  gas  chromatographic  software  package  was  de- 
signed and  developed  to  provide  unattended  deter- 
mination of  volatile  organic  compounds  in  ground- 
water. The  menu  driver  software  was  designed  for 
use  by  non-technical  operators  and  includes  both 
novel  peak  processing  capabilities  as  well  as  built- 
in  quality  assurance/quality  control  protocols.  The 
system  may  be  calibrated  with  up  to  14  volatile 
organic  compounds  and  the  results  of  this  calibra- 
tion used  for  quantification  of  subsequent  samples. 
Resident  data  quality  assurance  and  quality  control 
protocols  track  system  performance  by  requiring 
analysis  of  daily  standards  and  periodic  matrix 
spike  and  spike  duplicate  analysis.  The  accuracy 
and  precision  of  the  results  in  terms  of  percent 
recovery  and  relative  standard  deviation  are  refer- 
enced to  predetermined  acceptance  criteria  and 
operators  are  warned  when  these  control  limits  are 
exceeded.  The  results  of  all  quality  assurance  and 
quality  control  sample  analysis  are  automatically 
used  for  preparation  of  system  control  charts.  (See 
also  W89-03595)  (Author's  abstract) 
W89-03643 


MONITORING  THE  DEGRADATION  PROD- 
UCTS OF  PETROLEUM  HYDROCARBONS  IN 
SOIL  GAS  AND  GROUNDWATER, 

For  primary  bibliographic  entry  see  Field  5B. 
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STUDY  OF  ORGANIC  PEROXIDE  PRODUCED 
FROM  THE  OZONATION  OF  HEXADEC-9- 
ENOIC  ACID  (HDA)  IN  WATER, 

California  Univ.,  Los  Angeles.  Office  of  Environ- 
mental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
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ION  EXCHANGE-SPECTROPHOTOMETRIC 
DETERMINATION  OF  PPB  AND  SUB-PPB  CD, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
V.  Cheam,  and  E.  X.  Li. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  416-420.  2  fig,  3 
tab,  12  ref. 

Descriptors:  "Spectrophotometry,  "Cadmium, 
"Pollutant  identification,  "Ion  exchange,  "Detec- 
tion limits,  Copper,  Manganese,  Automation, 
Cobalt,  Water  analsysi,  Chemical  analysis. 

A  sensitive  ion  chromatographic  method  has  been 
developed  for  the  determination  of  low-  and  sub- 
ppb  cadmium  in  dilute  water  samples  preserved 
with  0.2%  HN03.  The  detection  limit  of  0.1  ppb 
satisfies  the  various  guidelines  and  objectives  of  0.2 
ppb  cadmium.  The  method  is  also  applicable  to  the 
determination  of  cobalt  and  manganese  down  to 
0. 1  ppb.  The  automation,  on-line  concentration  and 
simultaneous  determination  is  an  advantage  over 
the  flame  and  furnace  AA.  (See  also  W89-03595) 
(Author's  abstract) 
W89-03653 


PHYSICAL  AND  CHEMICAL  METHODS  FOR 
THE  CHARACTERIZATION  OF  HAZARDOUS 
WASTES, 

Oak  Ridge  National  Lab.,  TN. 
C.  W.  Francis,  M.  P.  Maskarinec,  and  D.  W.  Lee. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-005441. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-880343-1,  (1987).  27p,  1  fig,  3 
tab,  29  ref.  DOE  Contract  DE-AC05-84OR21400. 

Descriptors:  "Chemical  analysis,  "Pollutant  identi- 
fication, "Landfills,  "Leaching,  "Hazardous 
wastes,  "Fate  of  pollutants,  Toxicity,  Path  of  pol- 
lutants, Model  studies,  Physical  plant. 

Numerous  test  methods  have  been  proposed  and 
developed  to  evaluate  the  hazards  associated  with 
handling  and  disposal  of  wastes  in  landfills.  The 
major  concern  is  the  leaching  of  toxic  constituents 
from  the  wastes.  The  fate  of  hazardous  constituents 
in  landfilled  wastes  is  highly  dependent  on  the 
physical  and  chemical  characteristics  of  the  waste. 
Thus,  the  primary  objective  in  the  selection  of 
waste  characterization  procedures  should  be  fo- 
cused on  those  methods  that  gage  the  fate  of  the 
waste's  hazardous  constituents  in  a  specific  landfill 
environment.  Waste  characterization  in  the  United 
States  has  centered  around  the  characteristics  of 
ignitability,  corrosivity,  reactivity,  and  toxicity. 
The  strategy  employed  in  the  development  of  most 
regulatory  waste  characterization  procedures  has 
been  a  pass  or  fail  approach,  usually  tied  to  some 
form  of  a  mismanagement  scenario  for  that  waste. 
For  example,  USEPA  has  chosen  the  disposal  of  a 
waste  in  a  municipal  waste  landfill  as  a  mismanage- 
ment scenario  for  the  development  of  the  waste 
leaching  tests  to  determine  the  toxicity  characteris- 
tic. Many  wastes,  such  as  large-volume  utility 
wastes  or  mining  wastes,  are  not  disposed  of  in 
municipal  waste  landfills.  As  a  consequence,  more 
effort  is  needed  in  the  development  of  waste  leach- 
ing tests  that  determine  the  long-term  leaching 
characteristics  of  that  waste  in  the  landfill  environ- 
ment in  which  the  waste  is  to  be  disposed.  Waste 
leaching  models  also  need  to  be  developed  and 
tested  as  to  their  ability  to  simulate  actual  disposal 
environments.  These  models  need  to  be  compared 
with  laboratory  leaching  waste  tests,  and,  if  practi- 
cal, coupled  with  groundwater  transport  models. 
(Author's  abstract) 
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INSTALLATION  RESTORATION  PROGRAM. 
PHASE  I  -  RECORDS  SEARCH,  AIR  FORCE 
PLANT  NO.  26,  OHIO. 

Engineering-Science,  Inc.,  Atlanta,  GA. 

For   primary   bibliographic   entry   see   Field   5G. 
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levels  of  trace  metals  were  comparable  to  those 
reported  for  control  sites,  with  the  exception  of 
Cd,  Cu  and  Zn  whose  concentrations  were  higher 
in  both  Corbicula  and  particulate  matter.  (Author's 
abstract) 
W89-03872 


concentrations  of  target  compounds  in  the  vapor 
phase  and  groundwater  could  be  related  in  a 
manner  roughly  described  by  a  simple  equilibrium 
model,  although  exceptions  were  noted.  (Author's 
abstract) 
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INSTALLATION  RESTORATION  PROGRAM 
RECORDS  SEARCH  FOR  AIR  FORCE  PLANT 
6,  GEORGIA. 

CH2M  Southeast,  Inc.,  Gainesville,  FL. 

For   primary   bibliographic   entry   see   Field    5G. 
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INSTALLATION  RESTORATION  PROGRAM. 
PHASE  I  -  RECORDS  SEARCH,  MCCONNELL 
AFB,  KANSAS. 

Engineering-Science,  Inc.,  Atlanta,  GA. 

For   primary   bibliographic   entry   see   Field    5G. 
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DETERMINATION  OF  BARIUM  IN  BOTTLED 
DRINKING  WATER  BY  GRAPHITE  FURNACE 
ATOMIC  ABSORPTION  SPECTROMETRY, 

Ferrara  Univ.  (Italy).  Lab.  of  Analytical  Chemis- 
try. 

F.  Fagioli,  C.  Locatelli,  E.  Lanciotti,  G.  Valone, 
and  D.  Mazzotta. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  11,  p 
2107-2116,  November   1988.   1  fig,  3  tab,   19  ref. 

Descriptors:  *Pollutant  identification,  *Barium, 
•Drinking  water,  'Atomic  absorption  spectropho- 
tometry, Detection  limits,  Italy,  Public  health, 
Calibration. 

In  relation  to  the  wide  environmental  spread  of 
barium  and  to  its  cardiovascular  effects,  barium 
levels  were  determined  by  graphite  furnace  atomic 
absorption  spectrometry  in  60  different  brands  of 
bottled  water  marketed  in  Italy.  Matrix  interfer- 
ences were  investigated  in  order  to  evaluate  the 
use  of  an  analytical  calibration  function  rather  than 
the  much  more  time-consuming  addition  tech- 
nique. The  barium  content  ranged  from  limit  of 
detection  (7.0  micrograms/liter)  up  to  660  micro- 
grams/liter,  the  median  value  being  80  micro- 
grams/liter, while  the  recovery  tests  varied  be- 
tween 90  and  100%  and  the  precision  of  the 
method  was  2.5%.  (Author's  abstract) 
W89-03839 


ASIATIC  CLAM,  CORBICULA  FLUMINEA:  AN 
INDICATOR  OF  TRACE  METAL  POLLUTION 
IN  THE  SHATT  AL-ARAB  RIVER,  IRAQ, 

Basrah    Univ.    (Iraq).    Dept.    of    Environmental 

Marine  Chemistry. 

J.  K.  Abaychi,  and  Y.  Z.  Mustafa. 

Environmental  Pollution  ENPOEK,  Vol.  54,  No. 

2,  109-122,  1988.  1  fig,  5  tab,  30  ref. 

Descriptors:  'Water  pollution  effects,  *Clams, 
'Bioindicators,  'Trace  metals,  'Heavy  metals, 
'Stream  pollution,  Water  pollution,  Water  quality, 
Iraq,  Rivers,  Metals,  Atomic  absorption  spectors- 
copy,  Seasonal  variation,  Asiatic  clam. 

The  potential  of  Corbicula  fluminea  (Muller)  as  an 
indicator  for  trace  metal  pollution  was  investigat- 
ed. Laboratory  experiments  show  that  Corbicula 
has  the  capability  to  accumulate  and  eliminate 
trace  metals  in  relation  to  their  concentrations  in 
ambient  water.  However,  an  effect  of  individual 
size  was  observed.  Seasonal  variations  in  the  con- 
centrations of  Cd,  Co,  Cu,  Fe,  Mn,  Ni,  Pb,  V  and 
Zn  in  Corbicula,  water  and  particulate  matter  from 
the  upper  section  of  the  Shatt  al-Arab  River  were 
studied.  Sediment  samples  were  also  analyzed. 
Metal  concentrations  were  determined  by  means  of 
flameless  atomic  absorption  spectroscopy  (AAS). 
It  was  found  that  Corbicula  is  a  suitable  bio-indica- 
tor for  monitoring  of  trace  metal  pollution.  Metal 
concentrations  in  Corbicula  tissues  correlated 
better  with  their  corresponding  concentrations  in 
particulate  matter  than  with  the  dissolved  form. 
Temporal  variations  in  metal  concentrations  were 
attributed  to  several  factors,  including  fluctuations 
in  metal  inputs,  and  in  geochemical  and  hydrologi- 
cal    characteristics   of   the    water.    The    obtained 


USING  HEADSPACE  SAMPLING  WITH  CAP- 
ILLARY COLUMN  GC-MS  TO  ANALYZE 
TRACE  VOLATILE  ORGANICS  IN  WATER 
AND  WASTEWATER, 

Alaska  Univ.,  Anchorage.  Dept.  of  Chemistry. 
D.  E.  Gryder-Boutet,  and  J.  M.  Kennish. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  10,  p  52-55,  October  1988. 
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Descriptors:  'Water  analysis,  'Chemical  analysis, 
'Pollutant  identification,  'Gas  chromatography, 
•Mass  spectrometry,  Trace  levels,  Volatility,  Or- 
ganic compounds,  Sampling,  Pollutants. 

Headspace  sampling  combined  with  capillary 
column  gas  chromatography-mass  spectrometry 
analysis  was  evaluated  for  use  in  the  investigation 
of  priority  pollutants  in  water  and  wastewater.  A  3 
mL  sample  loop  and  cryogenic  trapping  at  -80  C 
were  employed  to  increase  the  sensitivity  into  the 
nanogram-per-liter  range,  and  excellent  reproduc- 
ibility was  found  in  the  low  microgram-per-liter 
range.  Separations  were  accomplished  with  a 
coated  30-m  X  0.32-mm  fused  silica  capillary 
column.  Mass  spectral  data  were  acquired  by  selec- 
tive ion  monitoring  form  50  to  500  amu.  The 
method  was  applied  to  water  and  wastewater  sam- 
ples with  good  results.  Though  the  technique  is  not 
currently  certified  by  the  EPA,  it  could  be  readily 
applied  to  rapid  sample  screening  for  contamina- 
tion surveys  or  initial  investigations.  (Author's  ab- 
stract) 
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EVALUATION  OF  A  CARBON  ADSORPTION 
METHOD  FOR  SAMPLING  GASOLINE 
VAPORS  IN  THE  SUBSURFACE, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

E.  D.  Wallingford,  F.  A.  DiGiano,  and  C.  T. 

Miller. 

Ground  Water  Monitoring   Review  GWMRDU, 

Vol.  8,  No.  4,  p  85-92,  Fall  1988.  7  fig,  2  tab,  7  ref. 

EPA  Contract  CR-812713-01-5. 

Descriptors:  'Sampling,  'Activated  carbon, 
'Groundwater  pollution,  Gasoline,  'Pollutant 
identification,  'Adsorption,  Gas  chromatography, 
Soil  contamination,  Monitoring. 

Monitoring  of  the  vapor  phase  has  emerged  as  a 
very  convenient  method  for  detecting  volatile  or- 
ganic contaminants  in  the  subsurface.  It  can  pro- 
vide a  reliable  way  of  placing  groundwater  moni- 
toring and  recovery  wells.  The  most  common 
method  uses  a  driveable  ground  probe  (DGP)  to 
extract  a  vapor-phase  sample  followed  by  direct 
injection  of  the  vapor  into  a  portable  gas  chro- 
matograph  (GC).  However,  many  regional  offices 
of  regulatory  agencies  and  consultants  do  not  have 
ready  access  to  such  equipment.  This  research 
explores  an  alternative,  the  carbon  adsorption 
method,  in  which  the  vapor  is  withdrawn  by  the 
DGP  but  concentrated  on  a  small  activated  carbon 
trap  (150  mg).  The  carbon  traps  can  be  returned  to 
a  central  laboratory  for  solvent  extraction  and  GC 
analysis.  This  provides  the  advantages  of  increased 
sensitivity,  reduction  in  field  equipment  and  con- 
venience of  in-lab  analyses  (multiple  GC  injections 
are  possible).  A  simple  DGP  and  carbon  trap 
system  was  constructed  and  tested  at  a  field  site. 
Vapor-phase  concentrations  of  target  compounds 
present  in  gasoline  were  mapped  quite  convenient- 
ly, ranging  from  10,000  micrograms/liter  (vapor 
phase)  to  less  than  10  micrograms/liter.  These 
concentrations  were  also  shown  to  decrease  in  the 
direction  of  the  ground  surface,  as  expected.  Meas- 
urements of  target  compounds  in  soil  showed  that 
the  vapor  phase  contributed  a  larg  fraction  of  the 
total  contaminant  burden  where  a  non-aqueous- 
phase  layer  (NAPL)  had  been  identified;  as  impor- 
tant, however,  is  the  rather  uniform  contamination 
of  the  soil  outside  the  NAPL  region.  Finally,  the 


INEXPENSIVE,  MULTI-USE,  DEDICATED 
PUMP  FOR  GROUND  WATER  MONITORING 
WELLS, 

Gartner  Lee  Associates  Ltd.,  Markham  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
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EVALUATION  OF  SOME  SYSTEMS  FOR  SAM- 
PLING GAS-CHARGED  GROUND  WATER 
FOR  VOLATILE  ORGANIC  ANALYSIS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03927 


MODELING     GROUND     WATER     QUALITY 
SAMPLING  DECISIONS, 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Environ- 
mental Science. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-03928 


STATISTICAL  ISSUES  AND  PROBLEMS  IN 
GROUND  WATER  DETECTION  MONITOR- 
ING AT  HAZARDOUS  WASTE  FACILITIES, 

Toledo  Univ.,  OH.  Dept.  of  Industrial  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7A. 
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BEHAVIOUR  OF  PESTICIDES  IN  LAKE  KA- 
SUMIGAURA,  JAPAN, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 
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W89-03941 


CORRELATION  CLUSTERS  IN  THE  ACCU- 
MULATION OF  METALS  IN  HUMAN  SCALP 
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RESIDENCE,  AND  ABUNDANCE  OF  METALS 
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Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
School  of  Kinesiology. 

For  primary  bibliographic  entry  see  Field  5B. 
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Descriptors:  'Pollutant  identification,  'Chemical 
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pling, Chromatography,  Chemical  analysis,  Water 
analysis,  Emission  spectroscopy,  Industrial  wastes, 
Polymers,  Emission  spectroscopy. 

A  new  analytical  method  for  assaying  polyorgano- 
siloxanes, (silicones),  in  environmental  samples  uti- 
lizes petroleum  for  solvent  extraction  of  the  sample 
(water,  sediment,  biological  tissue)  together  with 
inductively  coupled  plasma  detection  of  the  ex- 
tracted organic  silicones.  The  detection  limit  for 
silicones  in  the  final  methyl  isobutyl  ketone 
sample/extract  is  approximately  0.01  ppm,  and  the 
method  is  applied  to  samples  from  various  Japa- 
nese rivers  to  quantify  silicones  in  several  environ- 
mental materials.  Silicones  are  reported  from  river 
waters,  up  to  50  ppb,  riverine  sediments,  up  to  6 
ppm,  and  as  an  extractable  component  of  fish 
tissue,  up  to  0.9  ppm.  (Author's  abstract) 
W89-03949 
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HISTORICAL  RECORDS  OF  SILICONES  IN 
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Polymers. 

Polyorganosiloxanes,  silicones,  are  totally  synthet- 
ic polymeric  materials  that  have  seen  increasing 
use  since  the  Second  World  War.  The  use  of 
silicones  results  in  the  release  of  these  stable  poly- 
mers to  the  environment,  and  data  are  presented 
which  show  measurable  silicone  (ppm  level)  in 
selected  aquatic  sediments.  A  new,  sensitive 
method  measures  silicone  by  use  of  chloroform 
extraction  of  a  small  (1  gram  or  less)  sample  cou- 
pled with  Fourier  Transform  IR  spectroscopy. 
Using  this  method  silicone  is  detected  in  a  sediment 
column  at  a  depth  which  corresponds  to  the  onset 
of  the  widespread  use  of  silicones.  Thus,  in  very 
old  sediment,  there  is  no  anthropogenic  silicone, 
but  contemporary  surficial  sediments  exhibit  sili- 
cone. (Author's  abstract) 
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REVIEW   OF  THE  BIOGEOCHEMISTRY   OF 
GERMANIUM  IN  NATURAL  WATERS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  2K. 
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ITY OF  WATER:  I.  A  NEW  METHOD  OF  PRE- 
PARING SAMPLES  FOR  MUTAGENICITY 
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pounds, Carcinogens,  Solvents,  Sampling,  Drink- 
ing water. 

A  sample  preparation  method  for  a  convenient  and 
quantitative  mutagenicity  test  of  water  was  devel- 
oped using  two  new  superior  resinous  adsorbents. 
One,  CSP800,  is  a  small  particle  size  and  highly 
porous  polystyrene  resin,  and  the  other,  CHPA25, 
is  a  small  particle  size  and  highly  porous  anion- 
exchange  resin.  CSP800  adsorbed  more  nonionic 
compounds  from  water  than  conventional  resins, 
and  CHPA25  adsorbed  anionic  compounds  not 
adsorbed  by  conventional  resins.  Sample  water  (10 
1)  at  pH  5  was  fed  at  500  ml  per  hour  into  two 
columns  in  series,  one  containing  5  ml  of  SCP800 
and  the  other  2  ml  of  CHPA25.  The  adsorbed 
substances  were  subsequently  desorbed  by  DMSO 
from  CSP800  and  by  4  N  NaN03  from  CHPA25, 
at  10  ml  per  hour.  Various  organic  substances, 
which  were  measured  by  different  indices  such  as 
total  trihalomethanes,  total  organic  halogen  and 
the  absorbence  at  260  nm,  could  be  recovered  by 
this  method  much  more  efficiently  and  convenient- 
ly than  by  conventional  methods.  (See  also  W89- 
03964)  (Author's  abstract) 
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METHOD  FOR  EVALUATING  MUTAGENIC- 
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Conditions  for  the  application  of  a  new  sample 
preparation  method  developed  in  a  previous  study 
using  the  small  particle  size  and  highly  porous 
polystyrene  and  anion-exchange  resins  CSP800  and 
CHPA25  were  investigated.  The  desorbing  sol- 
vents DMSO  and  4  N  NaN03  (0.5  ml),  corre- 
sponding to  1 1  of  water  sample,  could  be  dosed  on 
a  plate  for  the  mutagenicity  test,  the  Ames  test.  It 
was  confirmed  that  trace  impurities  from  the  resins 
were  not  mutagenic.  The  mutagenicity  of  several 
drinking  water  samples  was  determined  by  this 
new  method  and  evaluated  quantitatively  by  con- 
verting to  the  concentration  of  the  standard  muta- 
gens, 4-nitroquinoline-l -oxide  and  2-aminoanthra- 
cene,  without  S9  and  with  S9  respectively.  Fur- 
thermore, the  mutagenicity  of  the  nonionic  pollut- 
ants adsorbed  on  CSP800  and  that  of  anionic  pol- 
lutants adsorbed  on  CHPA25  could  be  evaluated 
separately.  (See  also  W89-03963)  (Author's  ab- 
stract) 
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TRACE  ELEMENT  RESIDUES  IN  BLUEGILLS 
AND  COMMON  CARP  FROM  THE  LOWER 
SAN  JOAQUIN  RIVER,  CALIFORNIA,  AND 
ITS  TRIBUTARIES, 

National  Fisheries  Contaminant  Research  Center, 
Dixon,  CA.  Field  Research  Station-Dixon. 
For  primary  bibliographic  entry  see  Field  5B. 
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CONTINUOUS  POLIOVIRUS  DETECTION  IN 

WATER  SUPPLY  DISTRIBUTION  NETWORKS 
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Service  de  Controle  des  Eaux  de  la  Ville  de  Paris 

(France). 

For  primary  bibliographic  entry  see  Field  5F. 
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Descriptors:  'Atomic  absorption  spectroscopy, 
•Spectrophotometry,  'Trace  elements,  'Chemical 
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The  use  of  spectrometry  and  spectrophotometry 
was  investigated  for  the  detection  of  indium, 
which  is  likely  to  be  a  part  of  certain  industrial 
waste  discharges.  Indium  (III)  was  selectively  ex- 
tracted at  pH  5.2-5.9  with  N-p-methoxyphenyl-2- 
furylacrylohydroxamic  acid  (MFHA)  into  chloro- 
form. BPAR  (5-bromo-4(2-pyridylazo)  resorcinal) 
was  added  to  the  extract  to  form  an  intensely  red- 
colored  ternary  complex  measurable  spectrophoto- 
metrically  at  515  nm.  The  extraction  system  en- 
abled enrichment  of  indium  and  determination  of 
the  metal  down  to  0.1  ppb  levels.  For  atomic 
absorption  spectrometric  determination,  indium 
was  extracted  with  MFHA  into  methyl  isobutyl 
ketone  and  measured  at  303.9  nm  resonance  line  in 
the  air-acetylene  flame.  Both  the  methods  were 
successfully  applied  to  the  determination  of  indium 
in  ore,  animal/plant  tissue,  and  natural  waters.  The 
MFHA-BPAR  reagent  combination  was  chosen 
from  a  study  of  1 1  new  hydroxamic  acids  and  nine 
pyridylazo  reagents.  (Author's  abstract) 
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SPECTROPHOTOMETRIC  DETERMINATION 
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Pondicherry   Univ.  (India).   Salim   Ali   School  of 
Ecology. 
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Descriptors:  'Waste  analysis,  'Tissue  analysis, 
'Chemical  analysis,  'Separation  techniques,  'Pol- 
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aration, Wastes,  Industrial  wastes,  Reagents. 

Thorium  (IV)  was  separated  from  several  anions 
and  cations  commonly  associated  with  it  in  envi- 
ronmental samples  by  liquid-liquid  extraction  with 
N-p-methoxyphenyl-2-furylacrylohydroxamic  acid 
(MFHA)  into  chloroform  at  pH  3.6-5.5.  The  metal 
was  then  back-extracted  into  aqueous  media  con- 
taining 1.8-2.2  M  HC1  and  determined  spectropho- 
tometrically  at  500  nm  with  4-(2-pyridylazo)  resor- 
cinol  (PAR).  The  method  was  successfully  applied 
to  the  analysis  of  thorium  in  coal  fly  ash,  monazite, 
uranium-thorium  ore,  animal  tissue,  plant  tissue, 
and  natural  waters.  MFHA  and  PAR  were  chosen 
from  13  hydroxamic  acids  and  nine  pyridylazo 
reagents  as  the  reagent  combination  that  provided 
the  maximum  selectivityand  sensitivity.  (Author's 
abstract) 
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MINATED  ARTIFACTS  DURING  EXTRAC- 
TION OF  DRINKING  WATER  WITH  DICH- 
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Chemical  reactions,  Gas  chromatography,  Mass 
spectrometry,  Reagents. 

The  formation  of  halogenated  compounds  during 
the  extraction  of  chlorinated  water  with  dichloro- 
methane  was  studied.  An  800  ml  water  sample  was 
transferred  into  a  separatory  funnel  and  concen- 
trated sulfuric  acid  or  6N  sodium  hydroxide  was 
added  to  adjust  the  sample  to  pH  2  or  12,  respec- 
tively. The  sample  was  then  extracted  serially  with 
three  portions  of  dichloromethane.  The  combined 
extracts  were  concentrated  to  200  microliters  and 
analyzed  by  gas  chromatography/mass  spectrome- 
try. The  main  component  of  the  artifacts  formed 
during  extraction  was  identified  as  bromocyclohex- 
anol.  Other  chlorinated  and  brominated  cyclohex- 
ene  derivatives  were  also  formed.  Investigation 
confirmed  that  the  dichloromethane  used  in  the 
study  was  contaminated  with  cyclohexene,  added 
by  the  manufacturer  at  200  ppm  as  a  preservative. 
Chlorocyclohexanol  is  the  major  compound 
formed  during  extraction  of  residual  chlorine-con- 
taining water  samples.  The  brominated  cyclohex- 
ene derivatives  were  formed  only  when  the  water 
sample  contained  bromide  ions  as  well  as  chlorine. 
It  is  concluded  that  chlorinated  water  samples 
should  be  designated  as  reactive  samples.  To  elimi- 
nate artifact  formation,  cyclohexene-free  or  totally 
preservative-free  dichloromethane  should  be  used 
for  the  extraction  of  such  samples.  (Doria-PTT) 
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PHOSPHATE  WITH  MALACHITE  GREEN, 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
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W89-04008 

LASER-ENHANCED  IONIZATION  AS  A  SE- 
LECTIVE DETECTOR  FOR  THE  LIQUID 
CHROMATOGRAPHIC  DETERMINATION  OF 
ALKYLTINS  IN  SEDIMENT, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

K.  S.  Epler,  T.  C.  O'Haver,  G.  C.  Turk,  and  W.  A. 
MacCrehan. 

Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  19, 
p  2062-2066,  October  1,  1988.  5  fig,  48  ref.  NOAA 
grant  NA86AANG0163. 

Descriptors:  'Marine  sediments,  'Chromatogra- 
phy,  *Lasers,  'Ionization,  »Metal  organic  pesti- 
cides, *  Pollutant  identification,  *Tin,  Chemical 
analysis,  Pesticides,  Organic  pesticides,  Heavy 
metals,  Sample  preparation,  Detection  limits, 
Cation  exchange,  Ion  exchange,  Reagents. 

The  combination  of  liquid  chromatography  with 
laser-enhanced  ionization  spectroscopy,  using  a 
flame  as  an  atom  reservoir,  was  applied  to  the 
determination  of  trialkyltin  in  sediment.  The  liquid 
chromatography  separates  the  organotins  and  re- 
solves spectral  interferences  from  the  analytes.  A 
rapid  method  for  extracting  tributyltin  from  sedi- 
ment into  1-butanol  is  described.  The  detection 
limit  is  3  ng/ml  tin  as  tributyltin  or  0.06  ng  of  tin. 
The  relative  complexity  of  the  required  laser  in- 
strumentation is  a  drawback,  but  is  compensated 
for  by  the  simplicity  of  the  sediment  sample  prepa- 
ration, making  the  overall  method  suitable  for 
large-scale  survey  work.  More  work  is  required  to 
determine  if  the  1-butanol  extraction  procedure  is 
suitable  for  a  wide  variety  of  sediment  types. 
(Doria-PTT) 
W89-04O25 

DETERMINATION  OF  NONVOLATILE  OR- 
GANIC COMPOUNDS  IN  AQUEOUS  ENVI- 
RONMENTAL SAMPLES  USING  LIQUID 
CHROMATOGRAPHY/MASS  SPECTROME- 
TRY, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH. 

T.  A.  Bellar,  and  W.  L.  Budde. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  19, 
p  2076-2083,  October  1,  1988.  3  fig,  5  tab,  20  ref. 

Descriptors:  'High-performance  liquid  chromatog- 
raphy, *Water  analysis,  'Mass  spectrometry,  *Or- 
ganic  compounds,  'Pollutant  identification, 
Sample  preparation,  Detection  limits,  Calibrations, 
Organic  pesticides,  Carbamate  pesticides. 

A  high-performance  liquid  chromatography 
(HPLC)  separation  procedure  was  developed  and 
retention  data  collected  for  52  pesticides  and  other 
compounds  of  environmental  interest.  The  target 
analytes  were  identified  and  measured  by  directing 
the  HPLC  effluent  through  a  thermospray  (volatile 
salt  ionization  (VSI))  interface  to  a  quadrupole 
mass  spectrometer  (MS).  A  liquid-liquid  extraction 
(LLE)  procedure  and  a  liquid-solid  extraction 
(LSE)  procedure  were  used  before  the  HPLC/ 
VSI-thermospray/MS  separation  and  measurement 
to  obtain  total  method  precision  and  accuracy  data 
for  29  of  the  target  analytes  in  reagent  water.  With 
LLE,  the  grand  mean  measurement  accuracy  of 
the  29  compounds  was  71%  with  a  mean  relative 
standard  deviation  (RSD)  of  11%.  With  LSE,  the 
grand  mean  measurement  accuracy  of  the  29  com- 
pounds was  76%,  with  a  mean  RSD  of  17%. 
(Author's  abstract) 
W89-04026 


Descriptors:  'Chemical  precipitation,  *Water 
chemistry,  'Water  analysis,  'Cadmium,  Chemical 
reactions,  Heavy  metals,  Chemical  wastes,  Cation 
exchange,  Solute  transport,  Ion  exchange. 

A  computer  model  combining  the  equilibria  for 
cadmium-calcium  ion  exchange  and  precipitation 
of  cadmium  carbonate  simulates  experimentally  de- 
termined sorption  curves.  Results  show  that 
carbon  dioxide  in  air,  and  carbonates  in  sand  sam- 
ples and  reagents  may  interfere  with  the  determi- 
nation of  cation-exchange  separation  factors,  be- 
cause of  cadmium  carbonate  precipitation.  The 
magnitude  of  this  interference  depends  on  solution 
pH  and  ionic  strength.  When  precipitation  of  cad- 
mium carbonate  is  not  considered,  calculated 
values  of  cation-exchange  separation  factors 
appear  several  orders  of  magnitude  greater  than 
their  correct  value.  (USGS) 
W89-04100 


RISK-BASED  SELECTION  OF  MONITORING 
WELLS  FOR  ASSESSMENT  OF  AGRICULTUR- 
AL CHEMICAL  CONTAMINATION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. . 
For  primary  bibliographic  entry  see  Field  5F. 

W89-04127 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  WATER  FROM  WELLS  FOR 
THE  PERIOD  JUNE  13,  1984  TO  DECEMBER 
4  1986  AT  THE  MAXEY  FLATS  RADIOACTIVE 
WASTE  DISPOSAL  SITE,  KENTUCKY, 
Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-04144 


HYDROLOGIC  DATA  FROM  THE  INTEGRAT- 
ED LAKE-WATERSHED  ACIDIFICATION 
STUDY  IN  THE  WEST-CENTRAL  ADIRON- 
DACK MOUNTAINS,  NEW  YORK  -  OCTOBER 
1977  THROUGH  JANUARY  1982, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04161 

DESCRIPTION       AND       HYDROGEOLOGIC 
EVALUATION      OF      NINE      HAZARDOUS- 
WASTE  SITES  IN  KANSAS,  1984-86, 
Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04171 

EFFECT  OF  SUBLETHAL  CONCENTRATIONS 
OF  COPPER  ON  THE  CRITICAL  THERMAL 
MAXIMA  (CTMAX)  OF  THE  FANTAIL  (ETH- 
EOSTOMA  FLABELLARE)  AND  JOHNNY  (E. 
NIGRUM)  DARTERS, 
Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04248 

QUANTITATION  OF  CHEMICALLY  IN- 
DUCED DAMAGE  TO  DNA  OF  AQUATIC  OR- 
GANISMS BY  ALKALINE  UNWINDING 
ASSAY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-04252 


SOLUTION-CHEMISTRY  MODEL  OF  THE  IN- 
TERFERENCE OF  CADMIUM-CARBONATE 
PRECIPITATION  IN  THE  DETERMINATION 
OF  CATION-EXCHANGE  SEPARATION  FAC- 
TORS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  L.  Miller,  D.  B.  Grove,  and  K.  G.  Stollenwerk. 
Available  from  Supt.  of  Docs,  GPO,  Washington, 
D.  C.  20402.  In:  USGS  Water  Supply  Paper  2262, 
1984.  p  33-41,  5  fig,  3  tab,  15  ref. 


PHENOL  AND  SULFIDE  INDUCED  CHANGES 
IN  THE  OVARY  AND  LIVER  OF  SEXUALLY 
MATURING  COMMON  CARP,  CYPRINUS 
CARPIO, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04253 


DETERMINATION  OF  CALCIUM  IN  WATER 
BY  FLOW  INJECTION  ANALYSIS  -  INDUC- 


TIVELY COUPLED  PLASMA  (FIA-ICP)  EMIS- 
SION SPECTROMETRY, 

Hydrological    Research    Inst.,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-04287 


EVALUATION  OF  VOLTAMMETRIC  TITRA- 
TION PROCEDURES  FOR  THE  DETERMINA- 
TION OF  TRACE  METAL  COMPLEXATION 
IN  NATURAL  WATERS  BY  USE  OF  COMPUT- 
ER SIMULATION, 

Water  Research  Centre,  Medmenham  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04288 


DETERMINATION  OF  NANOMOLAR  LEVELS 
OF  NITRITE  IN  FRESH  AND  SEA  WATER  BY 
CATHODIC  STRIPPING  VOLTAMMETRY, 

Liverpool  Univ.   (England).  Oceanography  Lab. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-04289 


FLUORESCENCE    QUENCHING    MEASURE- 
MENTS OF  COPPER-FULVIC  ACID  BINDING, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W 89-04290 


PHOTOCHROMISM-INDUCED  PHOTOA- 

COUSTIC  SPECTROMETRY  FOR  THE  DE- 
TERMINATION OF  TRACE  MERCURYUI)  AS 
ITS  DITHIZONATE  IN  THE  SOLID  STATE, 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-04291 

USE  AND  MISUSE  OF  QUANTITATIVE  DE- 
TERMINATIONS OF  ENTEROBACTERIA- 
CEAE  IN  FOOD  MICROBIOLOGY, 

Nestle  Products  Technical  Assistance  Co.   Ltd., 
Vevey  (Switzerland).  Quality  Assurance  Dept. 
L.  J.  Cox,  N.  Keller,  and  M.  van  Schothorst. 
Journal  of  Applied  Bacteriology  JABAA4,  Vol. 
65,  Symposium  Supplement,  p  237S-249S,  1988.  12 
tab,  35  ref. 

Descriptors:  'Microbiological  studies,  'Bioindica- 
tors,  'Bacterial  analysis,  'Water  quality,  'Water 
quality  standards,  Aquatic  bacteria,  Pathogenic 
bacteria,  Enterobacter,  Escherichia  coh,  Enteric 
bacteria,  Food  microbiology,  Food  processing. 

Bacteria  belonging  to  the  Enterobacteriaceae  com- 
monly form  a  part  of  microbiological  criteria  and 
their  presence  is  traditionally  related  to  hygiene 
and  safety  of  foods.  This  use  of  these  bacteria  has 
been  a  logical  sequel  to  their  successful  use  in  the 
field  of  water  quality.  This  success  has  been  based 
on  the  belief  that  the  presence  of  certain  Entero- 
bacteriaceae indicate  the  possible  presence  ot 
pathogens.  Recent  studies  have  indicated  more 
complex  situations  occur  in  natural  systems.  There- 
fore, a  thorough  understanding  of  the  microbial 
ecology  of  the  system  from  source  to  consumer  is 
essential.  The  real  significance  of  Enterobacteria- 
ceae as  food  contaminants  can  be  understood  only 
by  having  a  thorough  knowledge  of  the  microflora 
of  the  production  environment  and  the  process. 
This  information  can  only  be  obtained  by  monitor- 
ing the  environment  and  critical  points  in  a  process 
continuously,  using  tests  for  Enterobacteriaceae 
and  specific  tests  for  pathogens.  Lists  of  appropri- 
ate and  inappropriate  use  of  Enterobacteriaceae 
tests  in  food  processing  and  water  quality  are 
provided,  e.g.,  the  presence  in  untreated  water  ot 
Enterobacteriaceae  able  to  grow  at  44-45C  prob- 
ably indicates  that  fecal  contamination  has  oc- 
curred- their  presence  in  treated  water  does  not 
necessarily  indicate  a  hazard  but  needs  investigat- 
ing; and  their  absence  does  not  necessarily  indicate 
safety.  (White-Reimer-PTT) 
W  89-04294 
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CHEMICAL  CHARACTERIZATION  AND  MU- 
TAGENIC PROPERTIES  OF  POLYCYCLIC  AR- 
OMATIC COMPOUNDS  IN  SEDIMENT  FROM 
TRIBUTARIES  OF  THE  GREAT  LAKES, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04327 


SCREENING  AND  BIOMONITORING  OF  IN- 
DUSTRIAL EFFLUENTS  USING  PHYTOTOXI- 
CTTY  TESTS, 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

W.  Wang,  and  J.  M.  Williams. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  7,  No.  8,  p  645-652,  August  1988. 

1  fig,  4  tab,  27  ref. 

Descriptors:  *Toxicity,  'Toxicology,  'Water  pol- 
lution effects,  'Industrial  wastewater,  'Phytotoxi- 
city, 'Duckweed,  'Monitoring,  Screening,  Germi- 
nation, Effluents,  Ecotoxicity  testing,  Cabbage, 
Cucumber,  Millet,  Japanese  millet,  Rice,  Wheat, 
Bioassay,  Chlorosis,  Necrosis. 

The  use  of  phytotoxicity  (higher  plant)  tests  as  a 
part  of  ecotoxicology  is  relatively  underdeveloped. 
Phytotoxicity  tests  for  screening  and  biomonitor- 
ing complex  effluent  samples  were  evaluated.  Mor- 
tality tests  using  common  duckweed  and  seed  ger- 
mination tests  were  conducted  using  eight  effluent 
samples  collected  from  three  industrial  sources:  an 
industrial  wastewater  pretreatment  facility  that 
specialized  in  treating  wastewaters  from  a  heavy 
machinery  plant;  an  agricultural  product  utilization 
plant;  and  a  specialty  chemical  plant.  All  eight 
samples  were  part  of  the  influent  entering  the 
Greater  Peoria  Sanitary  District  sewage  treatment 
plant.  Duckweed  plants  were  found  to  be  extreme- 
ly sensitive  to  two  effluents  (both  from  the  agricul- 
tural product  utilization  plant),  with  nearly  100% 
mortality  occurring.  Duckweed  plants  in  some 
samples  showed  lesions  (breakup  of  colony  struc- 
ture) and  loss  of  green  pigments  (chlorosis);  others 
showed  localized  dead  tissues  (necrosis).  Six  kinds 
of  seeds  were  tested:  cabbage,  cucumber,  millet, 
Japanese  millet,  rice  and  wheat.  Cabbage  and 
millet  seeds  were  the  most  sensitive.  The  germina- 
tion of  these  seeds  was  100%  inhibited  in  some 
samples.  The  results  suggest  that  phytotoxicity  test 
with  higher  plants  have  potential  for  use  in  the 
biomonitoring  of  industrial  effluents  because  of 
their  simplicity,  sensitivity,  and  cost  effectiveness. 
(Davis-PTT) 
W89-04334 


APPLICATION  OF  CELLULOLYTIC  ACTIVI- 
TY OF  ASIATIC  CLAMS  (CORBICULA  SP.)  TO 
IN-STREAM  MONITORING  OF  POWER 
PLANT  EFFLUENTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

J.  L.  Farris,  J.  H.  Van  Hassel,  S.  E.  Belanger,  D.  S. 
Cherry,  and  J.  Cairns. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  9,  p  701-713,  September 
1988.  4  fig,  2  tab,  48  ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Heavy  metals,  'Monitoring,  'Powerplants, 
•Effluents,  'Bioassay,  Artificial  streams,  Clams, 
Virginia,  Cellulase,  Copper,  Zinc,  Enzymes. 

Rigorous  testing  schemes  in  field  located  artificial 
streams  and  in-stream  monitoring  provided  evi- 
dence for  the  use  of  Corbicula  cellulolytic  activity 
as  a  highly  sensitive  and  efficient  approach  to 
effluent  assessment.  Cellulolytic  (exo-  and  endocel- 
lulase)  activity  of  the  Asiatic  clam,  Corbicula  sp., 
determined  in  30-day,  field  located  artificial  stream 
exposure  at  New  River,  Virginia  to  single  compo- 
nents of  power  plant  effluents  (Cu,  and  Zn,  sepa- 
rately) was  compared  with  cellulolytic  responses  in 
caged  clams  from  within  an  impacted  area  of  the 
Clinch  River,  Virginia  below  power  plant  ef- 
fluents. Cellulolytic  responses  were  compared  to 
conventional  biomonitoring  responses  (Hester- 
Dendy  macroinvertebrate  community  structure), 
water  quality  monitoring  in  the  Clinch  River,  and 
laboratory     artificial     stream     bioassays.     Clam 


enzyme  activity  was  significantly  reduced  in  10  to 
20  days  at  16  and  87  micrograms  Cu  and  Zn/L, 
respectively,  in  field  located  artificial  streams.  Cel- 
lulolytic activity  of  clams  caged  at  stations  within 
power  plant  outfalls  was  significantly  reduced  to 
levels  as  low  as  9  to  52%  of  upstream  activity 
levels.  Reduction  in  cellulolytic  activity  in  Corbi- 
cula was  more  sensitive  after  14  days  of  in-stream 
monitoring  than  reduction  in  diversity  of  macroin- 
verbtebrate  assemblages  after  28  days.  Bioassay 
exposures  as  long  as  30  days  were  needed  to  pro- 
vide toxicity  data  comparable  to  enzyme  impair- 
ment seen  as  early  as  ten  days.  (Author's  abstract) 
W89-04337 


SIMPLE,  SPECIFIC  ANALYSIS  OF  ORGANO- 
PHOSPHORUS  AND  CARBAMATE  PESTI- 
CIDES IN  SEDIMENTS  USING  COLUMN  EX- 
TRACTION AND  GAS  CHROMATOGRAPHY, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
A.  A.  Belisle,  and  D.  M.  Swineford. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  7,  No.  9,  p  749-752,  September 
1988.  3  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Pesticides, 
'Sediments,  'Gas  chromatography,  Organophos- 
phates,  Carbamates,  Column  extraction,  Chroma- 
tography ,  Soil  analysis. 

A  simple,  specific  procedure  was  developed  for 
the  analysis  of  organophosphorus  and  carbamate 
pesticides  in  sediment.  The  wet  soil  was  mixed 
with  anhydrous  sodium  sulfate  to  bind  water  and 
the  residues  were  column  extracted  in 
acetone:methylene  chloride  (l:l,v/v).  Coextracted 
water  was  removed  by  additional  sodium  sulfate 
packed  below  the  sample  mixture.  The  eluate  was 
concentrated  and  analyzed  directly  by  capillary 
gas  chromatography  using  phosphorus  and  nitro- 
gen specific  detectors.  Recoveries  averaged  93% 
for  sediments  extracted  shortly  after  spiking,  but 
decreased  significantly  as  the  samples  aged.  (Au- 
thor's abstract) 
W89-04340 


COMPARISON  OF  PROCEDURES  FOR  RE- 
COVERING CHLOROGUAIACOLS  AND 
CHLOROCATECHOLS  FROM  CONTAMINAT- 
ED SEDIMENTS, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

M.  Remberger,  P.-A.  Hynning,  and  A.  H.  Neilson. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  10,  p  795-805,  October 
1988.  1  fig,  5  tab,  57  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Chlorinated  hydrocarbons,  'Sediments, 
'Solvents,  Contamination,  Sediment  analysis, 
Chlorocatechols,  Chloroguaiacols,  Chlorovanil- 
lins,  Xenobiotics,  Desorption,  Sampling. 

Procedures  for  the  extraction  of  chloroguaiacols 
and  chlorocatechols  from  contaminated  sediment 
samples  were  examined.  Using  one  sample,  a  com- 
parison was  made  of  the  following  procedures: 
solvent  extraction  with  water-miscible  solvents, 
steam  distillation,  Soxhlet  extraction  with  t-butyl 
methyl  ether,  and  several  more  aggressive  methods 
employing  BF3/methanol,  HBr/water  and  KOH/ 
methanol.  The  recoveries  of  the  chlorinated  com- 
pounds were  highly  variable.  Recovery  of  the 
chloroguaiacols  by  the  nonaggressive  procedures 
was  generally  low,  but  it  was  significantly  greater 
using  methanolic  alkali.  The  efficacy  of  the  latter 
procedure  was  confirmed  by  the  data  obtained 
with  three  other  sediment  samples.  Qualitatively 
similar  differences  in  recoverability  were  also  ob- 
served when  a  high  molecular  weight  alkali-stage 
chlorolignin  was  examined.  It  was  not  possible  to 
determine  whether  the  monomeric  chlorinated 
compounds  were  bound  to  natural  organic  com- 
pounds in  the  sediment  or  to  the  chlorolignin, 
which  is  produced  during  the  bleaching  process.  In 
an  experiment  using  one  sediment  sample  incubat- 
ed under  anaerobic  conditions  for  nine  months,  no 
change  occurred  in  the  amount  of  extractable 
chloroguaiacols  and  there  was  an  approximate 
40%  reduction  in  the  corresponding  chlorocate- 
chols. It  is  postulated  that  the  binding  mechanisms 


of  the  chloroguaiacols  and  chlorocatechols  in  the 
sediment  phase  are  significantly  different,  and  that 
an  indeterminate  fraction  is  not  accessible  to  mi- 
crobial transformation.  There  are  inherent  limita- 
tions to  interpreting  the  results  of  experiments  on 
binding  and  desorption  in  which  xenobiotics  are 
exposed  to  the  sediment  phase  for  only  a  short 
time.  (Author's  abstract) 
W89-04343 


PORPHYRIA  IN  HERRING  GULLS:  A  BIO- 
CHEMICAL RESPONSE  TO  CHEMICAL  CON- 
TAMINATION OF  GREAT  LAKES  FOOD 
CHAINS, 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  5C. 

W89-04346 


ENVIRONMENTAL  ASSESSMENT  OF  PESTI- 
CIDES -  A  CONCEPTUAL  APPROACH, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04353 


PROPOSED  METHOD  FOR  CALCULATING 
TAXONOMIC-GROUP-SPECIFIC  VARIANCES 
FOR  USE  IN  ECOLOGICAL  RISK  ASSESS- 
MENT, 

Fraunhofer-Inst.   fuer  Umweltchemie  und  Oeko- 
toxikologie,  Schmallenberg  (Germany,  F.R.). 
J.  Volmer,  W.  Kordel,  and  W.  Klein. 
Chemosphere  CMSHAF,  Vol.  17,  No.  8,  p  1493- 
1500,  1988.  1  fig,  2  tab,  4  ref. 

Descriptors:  'Analysis  of  variance,  'Toxicity, 
'Risk  assessment,  'Statistics,  'Environmental 
impact,  'Ecological  effects,  Taxonomy,  Statistical 
analysis,  Toxicology,  Invertebrates,  Probabilistic 
process,  Lethal  limit,  Fish. 

A  method  for  calculating  variances  for  toxicologi- 
cal  parameters,  in  particular,  for  LC50  values  is 
presented  as  one  possible  increment  of  risk  assess- 
ment. It  is  based  on  the  statistical  analysis  of  sever- 
al substance-specific  data  subsets  containing  at  least 
three  data  values  per  chemical  for  the  taxonomic 
group  of  interest.  For  example,  when  analyzing 
homogeneous  data,  for  bony  fishes  a  mean  vari- 
ance value  of  0.12  log  units  was  found,  whereas 
analysis  of  interlab  data  yielded  a  value  of  0.23. 
Extending  these  studies  to  freshwater  invertebrates 
resulted  in  a  much  greater  variance  value,  namely 
0.5.  Further  studies  dealing  with  the  variance  of 
benchmark  concentrations  other  than  LC50  are  in 
progress.  (Author's  abstract) 
W89-04355 


GROUNDWATER  QUALITY:  A  DATA  ANALY- 
SIS PROTOCOL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
R.  C.  Ward,  J.  C.  Loftis,  H.  P.  DeLong,  and  H.  F. 
Bell. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  11,  p  1938-1945,  November 
1988.  10  fig,  1  tab,  15  ref. 

Descriptors:  'Data  analysis  protocols,  'Water 
quality,  'Runoff,  'Groundwater  pollution, 
'Groundwater,  Statistical  analysis,  Graphical  anal- 
ysis, Graphical  methods,  Data  acquisition,  Water 
quality  control,  Monitoring,  Water  quality  man- 
agement, Industrial  wastewater. 

Data  analysis  protocols  (DAPs)  are  used  for 
groundwater  quality  monitoring.  The  DAP  de- 
scribed in  this  paper  was  developed  from  the  per- 
spective of  regulated  industrial  facilities.  The  pro- 
tocol focuses  on  average,  changing,  and  extreme 
conditions  in  groundwater  quality.  Statistical  pro- 
cedures are  selected  based  on  the  current  under- 
standing of  the  general  characteristics  of  ground- 
water quality  variables.  A  summary  and  reporting 
format  is  suggested  to  plot  information  into  a  form 
easily  and  quickly  readable  by  managers.  DAP  will 
continue  to  play  an  increasing  role  in  monitoring 
groundwater  quality.  (Stoehr-PTT) 
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Group  5A— Identification  Of  Pollutants 


W89-04368 

MICROORGANISM  LEVELS  IN  AIR  NEAR 
SPRAY  IRRIGATION  OF  MUNICIPAL 
WASTEWATER:  THE  LUBBOCK  INFECTION 
SURVEILLANCE  STUDY, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04371 


ANALYSIS  OF  LOW  MOLECULAR  WEIGHT 
ALDEHYDES  CAUSING  ODOUR  IN  DRINK- 
ING WATER, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

S.  A.  Daignault,  A.  Gac,  and  S.  E.  Hrudey. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  7,  p  583-588,  July  1988.  3  Tig,  1  tab,  12 
ref. 

Descriptors:  'Water  analysis,  'Drinking  water, 
•Water  analysis,  'Chemical  analysis,  'Odors,  Low 
molecular  weight  aldehydes,  Gas  chromatography, 
Aldehydes. 

Low  molecular  weight  aldehydes  have  been  quan- 
titatively measured  in  distilled  water  at  levels  simi- 
lar to  their  published  threshold  odor  concentra- 
tions in  drinking  water  by  a  simple  and  sensitive 
purge  and  trap  method.  Isobutyraldehyde,  isova- 
leraldehyde  and  2-methyl-butyraldehyde  were  iso- 
lated from  aqueous  samples  by  purge  and  trap  onto 
Tenax-TA  adsorbent.  The  aldehydes  were  ther- 
mally desorbed  onto  the  head  of  a  cryogenically 
cooled  gas  chromatography  column  and  eluted  by 
temperature  programmed  gas  chromatography. 
The  method  has  a  linear  range  of  0.5  micrograms/1 
to  100  micrograms/1  with  an  average  precision  of 
10.9%  relative  standard  deviation  for  the  alde- 
hydes studied.  (Author's  abstract) 
W89-04395 


POLLUTION  SOURCE  ANALYSIS  OF  RIVER 
WATER  AND  SEWAGE  SLUDGE, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Anor- 

ganische  und  Angewandte  Chemie. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04413 

MYT1LUS  EDULIS  AS  A  QUANTITATIVE  IN- 
DICATOR OF  DISSOLVED  CADMIUM:  FINAL 
STUDY  AND  SYNTHESIS, 

Kiel   Univ.  (Germany,  F.R.).   Inst,   fuer  Meeres- 

kunde. 

H.  Fischer. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

48,  p  163-174,  1988.  5  fig,  4  tab,  74  ref. 

Descriptors:  'Heavy  metals,  'Mussels,  'Bioindica- 
tors,  'Cadmium,  'Pollutant  identification,  Bioac- 
cumulation,  Water  pollution,  Mytilus,  Mathemati- 
cal models,  Tissue  analysis. 

Juvenile  blue  mussels  Mytilus  edulis  were  cultivat- 
ed in  flow-through  aquaria  to  investigate  the  influ- 
ence of  dissolved  cadmium  on  cadmium  accumula- 
tion (in  terms  of  the  Cd /shell-wt  index).  Where  the 
ratio  (by  weight)  of  dissolved  Zn  to  Cd  remains 
within  the  range  25:1  to  60:1,  accumulation  of  Cd 
is  not  significantly  influenced  by  dissolved  Zn. 
Higher  levels  of  concomitant  Zn  reduce  the  Cd/ 
shell-wt  index.  A  lower  ratio  of  Zn  to  Cd  may 
slightly  increase  Cd  accumulation.  The  Cd/shell- 
wt  index  is  proportional  to  ambient  levels  of  dis- 
solved Cd  up  to  100  micrograms/1.  There  were  no 
significant  effects  on  growth  up  to  about  30  micro- 
grams/1 Cd.  Results  corresponded  to  earlier  exper- 
imental work  and  to  field  surveillance  data  report- 
ed in  the  literature.  A  procedure  is  suggested  by 
which  the  concentration  of  dissolved  Cd  in  natural 
environments  may  be  estimated  from  'mussel 
watch'  data  (Cd  body  burden,  shell  weight)  and 
salinity.  Cd  accumulation  in  the  mussel  is  described 
by  the  integral  of  the  Cd/shell-wt  index  with 
growth  of  shells  by  weight.  A  model  of  biochemi- 
cal accumulation  of  metals  requires  laboratory  and 
field  transplant  experiments  to  be  designed  such 
that  considerable  growth  is  allowed  in  a  new  envi- 
ronment in  order  to  approximate  a  new  balance  of 


metal  residues  in  organisms  in  relation  to  ambient 

levels.  (Author's  abstract) 

W89-04424 


USE  OF  MOLECULAR  MARKERS  FOR  THE 
DETECTION  OF  MUNICIPAL  SEWAGE 
SLUDGE  AT  SEA, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

R.  P.  Eganhouse,  D.  P.  Olaguer,  B.  R.  Gould,  and 
C.  S.  Phinney. 

Marine  Environmental  Research  MERSDW,  Vol. 
25,  No.  1,  p  1-22,  1988.  3  fig,  5  tab,  37  ref. 

Descriptors:  'Pollutant  identification,  'Monitor- 
ing, 'Municipal  wastewater,  'Sludge  disposal, 
•Ocean  dumping,  Molecular  markers,  Chemical 
analysis,  Waste  disposal. 

The  concentrations  of  two  classes  of  waste-specific 
molecular  markers  (the  linear  alkylbenzenes  and 
the  fecal  sterols,  coprostanol  and  epicoprostanol) 
were  determined  in  six  municipal  sewage  sludges. 
Total  linear  alkylbenzene  concentrations  ranged 
from  150  to  7300  micrograms/L,  whereas  copros- 
tanol  was   present   at   levels   approximately   one 
order  of  magnitude  higher  (2.6  to  55  mg/L).  Ex- 
periments were  performed  to  establish  the  limits  of 
detection  and  quantitation  for  these  compounds  in 
small  volume  (<  about  2  liters)  bulk  water  samples 
using  high  resolution  gas  chromatography  and  gas 
chromatography/mass  spectrometry.  In  an  effort 
to  simulate  the  degree  of  dilution  expected  during 
the  dumping  of  sludge  in  waters  of  the  continental 
slope,  water  was  mixed  with  the  sludge  samples  in 
varying  proportions  (1000:1  to  100000  to  1),  and 
the   concentrations   of  the   markers   were   deter- 
mined. Comparison  of  the  estimated  limits  of  quan- 
titation with  marker  concentrations  measured  in 
the  diluted  sludges  showed  that  reliable  quantita- 
tion of  the  linear  alkylbenzenes  was  possible  at 
dilutions  less  than  100000:1.  Coprostanol  and  epi- 
coprostanol, however,  were  measurable  at  a  dilu- 
tion of  100000:1.  If  background  levels  of  the  mark- 
ers in  blanks  are  reduced  and  larger  volume  water 
samples  are  processed  at  sea,  it  should  be  possible 
to  extend  present  measurement  capabilities  to  dilu- 
tions one  to  two  orders  of  magnitude  beyond  those 
reported  here.  Molecular  markers  apparently  can 
be  used  to  monitor  the  short-term  fate  of  sewage 
sludge  in  the  deep  ocean.  (Author's  abstract) 
W89-04427 


Descriptors:  'Limnology,  'Diatoms,  'Acidity, 
•Lakes,  *Acid  rain  effects,  *Bioindicators,  Rain- 
fall, Oxygen  demand,  Chemical  oxygen  demand, 
Fragilaria,  Conductivity,  Correlation  analysis,  In- 
dicators, Finland. 

The  relation  between  periphytic  diatom  communi- 
ties and  water  chemistry  in  135  small  lakes  in 
Finland  was  studied  as  part  of  a  comprehensive 
research  program  on  acidification.  The  diatom 
communities  in  lakes  with  low  conductivity,  chem- 
ical oxygen  demand,  color,  and  nutrient  concentra- 
tions were  found  to  differ  clearly  from  those  in 
lakes  with  the  same  pH  but  higher  chemical 
oxygen  demand,  color,  and  nutrient  concentra- 
tions. Because  of  the  low  species  richness  and 
scarcity  of  indifferent  taxa,  the  calculated  pH 
based  on  the  diatom  community  is  often  too  low  in 
lakes  with  low  conductivity  and  clear  water  with- 
out humic  substances.  The  calculated  pH  can  be 
too  high  as  compared  to  the  actual  lake  pH  if  the 
sample  contains  planktonic  taxa  such  as  Asterion- 
ella  formosa,  Fragilaria  spp.,  Melosira  ambigua, 
and  M.  italica  which  are  classified  as  alkaliphilous, 
but  which  are  often  abundant  in  lakes  with  a  pH 
down  to  6.  (Doria-PTT) 
W89-04527 


HYDROCARBONS  AND  HALOGENATED  HY- 
DROCARBONS IN  COASTAL  WATERS  OF 
THE  WESTERN  MEDITERRANEAN 

(FRANCE), 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest.  Dept.  Environnement  Littoral. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-04432 


ALIPHATIC  HYDROCARBONS  AND  ISO- 
MERS OF  HEXACHLOROCYCLOHEXANE  IN 
SPECIMENS  OF  WATER,  ICE  AND  SNOW 
FROM  THE  GREENLAND  SEA, 

Arctic   and   Antarctic   Scientific   Research   Inst., 

Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04435 


VARIABILITY  OF  TOXIC  TRACE  CONTAMI- 
NANTS IN  MUNICIPAL  SEWAGE  TREAT- 
MENT PLANTS, 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-04473 


PERIPHYTIC  DIATOMS  AS  INDICATORS  OF 
LAKE  ACIDITY, 

Jyvaeskylae   Univ.   (Finland).    Dept.   of  Biology. 
P.  Eloranta. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  470-473,  January  1988. 
2  fig,  2  tab,  8  ref. 


IMMUNOHISTOCHEMICAL  LOCALIZATION 
OF  CYTOCHROME  P-450E  IN  LrVER,  GILL 
AND  HEART  OF  SCUP  (STENOTOMUS  CHRY- 
SOPS)  AND  RAINBOW  TROUT  (SALMO 
GAIRDNERI), 

West   Virginia   Univ.   Medical   Center,    Morgan- 
town.  Dept.  of  Biochemistry. 
M.  R.  Miller,  D.  E.  Hinton,  J.  J.  Blair,  and  J.  J. 
Stegeman. 

Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  37-39.  1  tab,  5  ref.  PHS  grants 
ES-4220andCA-45131. 

Descriptors:  *Water  pollution,  *Water  pollution 
effects,  *Bioindicators,  *Fish,  *Trout,  •Fluores- 
cence, 'Enzymes,  'Immunology,  Liver,  Gills, 
Scup,  Cytochrome  P-450. 

Monoclonal  antibody  directed  against  a  major 
beta-naphthoflavone-induced  form  of  teleost  cy- 
tochrome P-450,  P-450E  was  used  to  immunoloca- 
lize  this  enzyme  in  liver,  gill  and  heart  of  scup  and 
trout.  Liver  sections  from  both  species  showed  P- 
450E  in  the  cytoplasm  of  hepatocytes.  No  regional 
differences  were  observed  which  might  indicate 
zonation  of  cytochrome  P-450E  within  subpopula- 
tions  of  hepatocytes.  Scup  exocrine  pancreatic 
cells  were  only  weakly  positive.  In  the  gill  of  both 
fish,  cytochrome  P-450E  was  restricted  to  the  en- 
dothelium (pillar  cells)  of  secondary  lamellae, 
where  fluorescence  appeared  as  a  chain  in  longitu- 
dinal sections  through  lamellae  and  as  star-shaped 
clusters  in  en  face  views.  Sections  of  ventricular 
wall  in  both  species  revealed  P-450E  was  restricted 
to  endothelium  at  margins  of  muscle  bands  limiting 
heart  ventricular  lumen.  Localization  in  the  specif- 
ic cells  of  these  and  other  organs  may  be  funda- 
mentally important  in  understanding  the  role  of 
cytochrome  P-450E.  (Author's  abstract) 
W89-04545 

DEVELOPMENT  OF  IN  VIVO  GENOTOXI- 
CITY  TESTS  IN  ESTUARINE  FISH  AND 
THEIR  APPLICATION  TO  AQUATIC  TOXI- 
COLOGY, 

Louisiana  State  Univ.,  Baton  Rouge.  Inst,  for  En- 
vironmental Studies. 

J.  C.  Means,  C.  B.  Daniels,  and  S.  M.  Baksi. 
Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  327-331.  2  fig,  6  ref. 

Descriptors:  *Water  pollution  effects,  'Bioindica- 
tors,  *In  vivo  tests,  *Toxicity,  *Bioassays,  'Water 
pollution,  'Water  pollution  effects,  'Fate  of  pollut- 
ants, 'Fish,  'Estuarine  fisheries,  'Embryonic 
growth  stage,  Assays,  Bass,  Minnows,  Mutagene- 
sis. 

Genotoxicity  assays  were  developed  in  embryonic 
stages  of  two  species  of  fish,  striped  bass  (Morone 
saxitilis)  and  sheepshead  minnow  (Cyprmodon  var- 
iegatus),  and  in  the  adults  of  Fundulus  heterochtus 


94 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


using  metaphase  chromosome  aberrations  as  the 
endpoint.  Dose-dependent  responses  were  obtained 
with  several  chemical  mutagens,  including  9-amin- 
oacidine,  ethylmethane  sulphonate,  cyclophospha- 
mide and  N-methyl-N-nitro-N-nitroguanidine, 
added  to  estuarine  water  at  doses  spanning  several 
orders  of  magnitude  in  compound  concentration. 
Exposures  ranged  from  one  to  four  days;  however, 
a  two-day  exposure  time  was  found  to  be  optimal 
in  eggs  and  larvae.  Tissues  from  the  gills,  kidney 
and  intestinal  tract  of  adult  Fundulus  were  found 
to  be  responsive  to  mutagen  exposure;  however, 
the  intestine  gave  the  best  responses.  The  results  of 
these  experiments  suggest  that  these  assays  are 
sufficiently  sensitive  to  be  used  in  the  field  as  well 
as  in  the  laboratory.  (Author's  abstract) 
W89-04563 


5B.  Sources  Of  Pollution 


INVESTIGATING  THE  FATE  OF  DYES  IN 
THE  ENVIRONMENT, 

Environmental  Research  Lab.,  Athens,  GA. 
G.  L.  Baughman,  and  T.  A.  Perenich. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-184619. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EOA/600/D-88/050,  March  1988.  7p, 
2  tab. 

Descriptors:  'Path  of  pollutants,  'Degradation, 
*Bioaccumulation,  'Fate  of  pollutants,  *Dyes, 
Mathematical  models,  Organic  compounds,  Aquat- 
ic environment,  Calcium,  Magnesium,  Chemical 
reactions,  Ion  exchange,  Sorption,  Biological  mag- 
nification. 

The  rationale  and  approach  that  underlie  the  use  of 
mathematical  models  to  forecast  the  environmental 
behavior  of  organic  chemicals  are  examined.  The 
general  concepts  are  then  used  to  show  how 
knowledge  of  environmental  and  dye  chemistry 
can  be  used  to  suggest  pathways  that  are  likely  to 
be  determinants  of  dye  fate  in  aquatic  systems. 
Reactions  involving  precipitation  of  Ca  and  Mg 
salts  and  ion  exchange  with  sediments  may  be 
important  for  anionic  and  cationic  dyes,  respective- 
ly. The  uncharged  dyes  are  considered  in  regard  to 
possible  volatilization,  sorption,  and  bioconcentra- 
tion.  Suitable  kinetic  and  equilibrium  constants  are 
not  currently  available  for  quantitative  prediction 
using  mathematical  models.  (Author's  abstract) 
W89-03336 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1. 

Ecology  and  Environment,  Inc.,  Buffalo,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03337 


ESTIMATING  RELEASES  AND  WASTE 
TREATMENT  EFFICIENCIES  FOR  THE 
TOXIC  CHEMICAL  RELEASE  INVENTORY 
FORM, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
R.  Gerstle,  and  D.  Perrin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-210380. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  560/4-88-002,  December  1987. 
Section  3 1 3  of  the  Emergency  Planning  and  Com- 
munity Right-to-Know  Act  (Title  III  of  the  Super- 
fund  Amendments  and  Reauthorization  Act  of 
1986).  192p,  4  fig,  13  tab,  62  ref,  5  append.  EPA 
Contract  68-02-4248. 

Descriptors:  *Regulations,  'Monitoring,  Water 
quality  control,  Water  pollution  sources,  Chemical 
wastes,  Bibliographies,  Water  quality,  Air  pollu- 
tion, Secondary  wastewater  treatment,  Standards, 
Water  pollution  prevention. 

An  overview  is  given  of  methods  for  estimating 
releases  of  chemicals  into  the  environment  for  fa- 
cilities subject  to  reporting  requirements  of  Section 
313  of  the  Emergency  Planning  and  Community 
Right-to-Know  Act  of  1986.  The  methods  include 


use  of  monitoring  data,  mass  balance  calculations, 
emission  factors,  and  engineering  judgement.  Ap- 
plicability of  the  various  methods  for  particular 
process  operations  and  environmental  media  are 
discussed,  as  well  as  example  release  calculations 
for  each  method.  The  document  also  discusses 
various  waste  treatment  technologies  and  how  to 
estimate  treatment  efficiency.  The  bibliography  in- 
cludes sources  and  availability  and  how  to  estimate 
treatment  efficiency.  Appendices  include  second- 
ary wastewater  treatment  efficiencies  for  specific 
chemicals,  fugitive  emission  factors  for  equipment 
leaks,  storage  tank  emission  equations,  and  some 
chemical/physical  property  data  for  the  Section 
313  listed  chemicals.  (Author's  abstract) 
W89-03338 


COMPUTER  CODES  FOR  THREE  DIMEN- 
SIONAL MASS  TRANSPORT  WITH  NON- 
LINEAR SORPTION, 

British  Geological  Survey,  Keyworth  (England). 
Fluid  Processes  Research  Group. 
D.  J.  Noy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-900964. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  FLPU  85-4,  March  1985.  16p,  2  fig,  8 
ref. 

Descriptors:  *Path  of  pollutants,  'Groundwater 
movement,  *Mass  transport,  'Porous  media, 
'Finite  element  analysis,  'Computer  programs, 
Sorption,  Isotherms,  Data  interpretation. 

This  report  describes  the  mathematical  back- 
ground and  data  input  to  finite  element  programs 
for  three  dimensional  mass  transport  in  a  porous 
medium.  The  transport  equations  are  developed 
and  sorption  processes  are  included  in  a  general 
way  so  that  non-linear  equilibrium  relations  can  be 
introduced.  A  three  parameter  isotherm  is  de- 
scribed as  an  example  of  the  way  that  sorption  data 
might  be  fitted  and  used  in  the  programs.  The 
programs  themselves,  which  are  designed  to  link 
with  earlier  groundwater  flow  programs,  are  then 
described  and  a  guide  given  to  the  construction  of 
the  required  input  data  sets.  Concluding  remarks 
indicate  that  the  calculations  require  substantial 
computer  resources  and  suggest  that  comprehen- 
sive preliminary  analysis  with  lower  dimensional 
codes  would  be  important  in  the  assessment  of  field 
data.  (Lantz-PTT) 
W89-03340 


SPATIAL  ESTIMATION  OF  ANNUAL  WET 
ACID  DEPOSITION  USING  SUPPLEMENTAL 
PRECIPITATION  DATA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
S.  J.  Wampler,  and  A.  R.  Olsen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-003414. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-- 14770,  August  1987.  4p,  7 
fig,  9  ref.  DOE  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Path  of  pollutants,  'Acid  rain,  'Spa- 
tial distribution,  'Chemistry  of  precipitation,  'Air 
pollution  effects,  Prediction,  Kriging,  Precipita- 
tion, Monitoring,  Air  pollution. 

Annual  estimates  of  sulfate  wet  acid  deposition  are 
required  to  assess  the  impact  of  acid  deposition  on 
watersheds  in  the  northeastern  United  States. 
Direct  measurements  of  deposition  to  the  water- 
sheds are  rarely  available,  so  that  it  is  necessary  to 
interpolate  spatially  from  nearby  wet  deposition 
monitoring  sites.  The  purpose  of  the  current  study 
is  to  investigate  two  alternative  approachs  to  the 
estimation  of  sulfate  deposition.  In  the  first  ap- 
proach, data  from  wet  deposition  monitoring  sites 
from  the  Acid  Deposition  System  (ADS)  data  base 
are  used  to  estimate  deposition.  In  the  second 
approach,  wet  deposition  monitoring  sites  from 
ADS  are  used  to  estimate  concentration,  but  the 
more  extensive  network  of  precipitation  monitor- 
ing sites  available  from  the  National  Climatic  Data 
Center  is  used  to  estimate  precipitation  amount  to 
the  watersheds  and  deposition  is  calculated  as  the 
product  of  the  two  estimates.  In  both  cases  kriging 
is  used  to  do  the  spatial  interpolation  from  moni- 
toring sites  to  the  watersheds.  (Lantz-PTT) 
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QUALITY  CONTROL  EXPERIMENTS  ON  OR- 
GANICS  IN  GROUND  WATER  AT  THE  LAW- 
RENCE LIVERMORE  NATIONAL  LABORA- 
TORY, LIVERMORE,  CALIFORNIA, 

Lawrence  Livermore  National  Lab.,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
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INTERACTIVE  SIMULATION  OF  THE  FATE 
OF  HAZARDOUS  CHEMICALS  DURING 
LAND  TREATMENT  OF  OILY  WASTES:  RITZ 
USER'S  GUIDE. 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For   primary   bibliographic   entry   see   Field   5D. 
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INORGANIC  AND  ORGANIC  MICRO  POL- 
LUTANTS IN  INDUSTRIAL  WASTE  WATER 
(ANORGANISCHE  EN  ORGANISCHE  MICRO- 
VERONTREINGINGEN  IN  INDUSTRIEEL  AF- 
VALWATER), 

Ministerie  van  Verkeer  en  Waterstaat,  The  Hague 
(Netherlands).  Afdeling  Emmissie-Onderzoek. 
W.  Van  Starkenburg,  and  A.  B.  Van  Luin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-203468. 
Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 
December  1985.  66p,  2  tab,  28  ref.  English  summa- 
ry. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Organic  compounds,  'Inorganic 
compounds,  'Industrial  wastewater,  Chemical 
analysis,  Heavy  metals,  Polychlorinated  biphenyls, 
Phenols,  Benzene,  Tetrachlorine  methane,  Chlo- 
rine phenols. 

In  1983  and  1984  research  was  conducted  on  the 
presence  of  a  number  of  environment  polluting 
substances  in  industrial  wastewater.  The  study  was 
set  up  as  a  result  of  an  government  order  concern- 
ing the  inventory  of  substances.  This  order  stipu- 
lated that  a  number  of  environmental  pollutants  be 
measured  in  all  wastewater  streams.  The  Dutch 
Ministry  of  Transportation,  Canals,  and  Rivers 
conducted  a  pre-inventory  in  order  to  check  to 
which  extent  substances  occur  in  wastewater  from 
a  large  number  of  industries.  Substances  of  the 
following  groups  were  checked:  heavy  metals, 
drins  (aldrin,  dieldrin,  etc.),  PCBs,  chlorinated 
phenols,  benzene  and  chlorinated  benzenes,  tri- 
chloromethane  and  tetrachloromethane.  The  study 
has  thrown  light  on  the  presence  of  these  sub- 
stances in  the  wastewater  of  a  number  of  indus- 
tries. A  striking  find  was  the  frequent  occurrence 
of  chlorinated  phenols  in  wastewater  streams.  (Au- 
thor's abstract) 
W89-03363 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION STAGE  2. 

Dames  and  Moore,  Park  Ridge,  IL. 

For   primary   bibliographic   entry   see   Field    5G. 
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NEW  YORK  HARBOR  WATER  QUALITY 
SURVEY,  1986. 

New  York  City  Dept.  of  Environmental  Protec- 
tion, Wards  Island.  Water  Quality  Section. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-130653. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
146p,  18  ref,  19  append. 

Descriptors:  'Water  quality,  'New  York  Harbor, 
'Surveys,  Monitoring,  Dissolved  oxygen,  Bacteria, 
Biological  oxygen  demand,  Ammonia,  Lead,  Phos- 
phorus, Cadmium,  Copper,  Mercury,  Coliforms, 
Heavy  metals,  Zinc,  Chromium,  Nickel,  Arsenic, 
Silver. 

New  York  City's  Dept.  of  Environmental  Protec- 
tion monitored   52  stations  for  ten  weeks  of  the 
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1986  summer  to  provide  the  77th  year  of  the  NY 
Harbor  Water  Quality  Survey.  Significant  long- 
term  improvements  in  DO,  bacteria,  BOD,  ammo- 
nia, and  lead  were  detected  at  most  sites.  A  weak, 
but  significant,  harborwide  increasing  trend  in  total 
phosphorus,  and  scattered  decreases  in  cadmium, 
copper,  and  mercury  were  also  detected.  Compli- 
ance with  State  water  quality  total  coliform  stand- 
ards increased  from  65%  of  the  sites  in  1985  to 
85%  in  1986,  with  the  most  dramatic  improve- 
ments occurring  in  the  Hudson  River  coinciding 
with  the  operation  of  the  newly  constructed  North 
River  Water  Pollution  Control  Plant.  All  stations 
were  in  compliance  with  fecal  coliform  standards 
for  the  first  time  since  the  existence  of  such  stand- 
ards. Average  DO  met  state  standards  at  at  44  of 
52  sites,  although  most  sites  contravened  standards 
at  least  once.  Compliance  with  standards  improved 
for  cadmium,  chromium,  mercury  and  zinc,  and 
nickel  to  a  lesser  extent;  copper  and  lead  compli- 
ance exhibited  little  change.  Copper,  mercury  and 
lead  almost  always  exceeded  standards  by  varying 
degrees,  while  cadmium,  chromium,  nickel,  and 
zinc  were  normally  closer  to  or  below  standards. 
Special  sampling  for  arsenic  and  silver  revealed 
low  levels  and  no  violations  of  standards.  Signifi- 
cant rain  events  were  associated  with  order-of- 
magnitude  increases  in  coliforms  and  decreases  up 
to  2  mg/L  DO  in  several  Harbor  branches.  Corre- 
lation and  factor  analyses  revealed  significant  rela- 
tionships between  many  conventional  parameters, 
nutrients,  metals,  and  sediment  concentrations. 
Analyses  omitted  during  the  1985  survey,  but  in- 
cluded in  1986,  include  plankton,  volatile  organics, 
chlorinated  hydrocarbons,  and  organochlorine  pes- 
ticides. (Author's  abstract) 
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INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION. STAGE  2  -  BULK  FUEL  STORAGE 
AREA  FUEL  SPILL  INVESTIGATION. 
Weston  (Roy  P.),  Inc.,  West  Chester,  PA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191022. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Final  Report,  October  1987.  187p,  12  fig,  12  tab,  8 
append.  USAF  Contract  F33615-84-D-440O. 

Descriptors:  'Cleanup  operations,  *Path  of  pollut- 
ants, *Oil  spills,  'Groundwater  pollution, 
•McGuire  Air  Force  Base,  New  Jersey,  Fuel,  Ben- 
zene, Toluene,  Xylene,  Oil,  Hydrocarbons,  Oil  pol- 
lution. 

McGuire  Air  Force  Base  (McGAFB)  requested  an 
inspection  of  a  fuel  spill  site,  and  preparation  of  a 
presurvey  report,  for  Air  Force  review  and  imple- 
mentation. McGAFB  has  identified  the  source  of 
the  spilled  fuel  as  the  lines  associated  with  a  now 
inactive  railroad  off-loading  facility.  The  leak  was 
effectively  stopped  by  permanently  disconnecting 
these  lines  from  the  fuel  system.  As  the  primary 
parameters  for  evaluation  of  fuel  migration  and 
subsequent  groundwater  contamination,  the  fol- 
lowing analytes  were  used:  benzene,  toluene,  and 
xylenes,  oil  and  grease.  Based  on  the  findings  of 
the  field  investigation  and  the  identification  and 
preliminary  evaluation  of  remedial  alternatives,  a 
three-step  approach  for  a  site  restoration  program 
was  recommended  to  remediate  the  impact  of  the 
April  1984  fuel  spills:  implementation  of  an  imme- 
diate response  alternative  to  recover  the  floating 
hydrocarbons;  identification  of  additional  data 
needs  involving  the  characterization  of  contami- 
nant sources  other  than  the  fuel  spill  and  further 
investigation  of  and  definition  of  the  plume  of 
dissolved  constituents  at  the  eastern  and  southeast- 
ern portions  of  the  Bulk  Fuel  Storage  Area;  and 
analysis  of  the  long-term  alternatives  after  immedi- 
ate response  measures  have  been  completed. 
(Lantz-PTT) 
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INSTALLATION  RESTORATION  PROGRAM 
RECORDS  SEARCH  FOR  AIR  FORCE  PLANT 
85,  OHIO. 

CH2M  Southeast,  Inc.,  Gainesville,  FL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191021. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 


February  1984.  139p,  13  fig,  12  tab,  33  ref,  11 
append.   USAF   Contract   F08637-80-G0010-5004. 

Descriptors:  *Water  pollution  control,  *Water  pol- 
lution prevention,  "Path  of  pollutants,  "Cleanup, 
Industrial  wastes,  Oil  pollution,  Solvents,  Hazard- 
ous wastes,  Water  pollution  sources,  Surface 
waters,  Groundwater  pollution. 

Department  of  Defense  (DoD)  policy,  directed  by 
Defense  Environmental  Quality  Program  Policy 
Memorandum  (DEQPPM)  81-5,  is  to  identify  and 
fully  evaluate  suspected  problems  associated  with 
past  hazardous  material  disposal  sites  on  DoD  fa- 
cilities, control  the  migration  of  hazardous  con- 
tamination from  such  facilities,  and  control  hazards 
to  health  and  welfare  that  may  have  resulted  from 
these  past  operations.  A  private  firm  was  retained 
on  June  24,  1983,  to  conduct  the  Air  Force  (AF) 
Plant  85  records  search,  to  implement  the  DoD 
policy,  a  four-phase  Installation  Restoration  Pro- 
gram. Phase  I,  the  records  search  described  here,  is 
the  identification  of  potential  problems.  The  major- 
ity of  industrial  operations  at  AF  Plant  85  have 
been  in  existence  since  1941,  and  have  been  related 
to  the  final  assembly,  flight  acceptance  testing,  and 
modification  of  jet  aircraft.  The  major  industrial 
operations  include  machining  and  forming,  metal 
finishing  and  electroplating,  painting  and  coating, 
small  parts  assembly,  and  aircraft  and  missile  subas- 
sembly. These  industrial  operations  generate  vary- 
ing quantities  of  waste  oils,  spent  solvents,  stripper, 
and  cleaners.  No  evidence  of  environmental  stress 
resulting  from  past  disposal  of  hazardous  wastes 
was  observed  at  AF  Plan  85.  Indirect  evidence 
(confirmed  by  visual  observation  of  oil  sheen)  of 
contaminant  migration  exists  at  Site  No.  5,  Mason's 
Run  Oil/Fuel  Spill  Site.  The  potential  for  surface- 
water  migration  of  hazardous  contaminants  is  rela- 
tively high  at  AF  Plant  85  due  to  the  relatively 
high  annual  precipitation,  the  low  permeability  of 
the  site  soils,  the  extensive  paved  areas,  the  result- 
ing high  stormwater  runoff,  the  extensive  storm- 
water  drainage  systems,  and  proximity  to  surface 
drainage.  The  potential  for  groundwater  migration 
of  hazardous  contamination  is  moderately  low,  due 
primarily  to  the  moderately  low  soil  permeabilities, 
extensive  paved  areas,  and  moderately  deep 
groundwater  table.  (Lantz-PTT) 
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SURVEY  OF  PESTICIDES  USED  IN  SELECT- 
ED AREAS  HAVING  VULNERABLE  GROUND- 
WATERS IN  WASHINGTON  STATE, 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

L.  Sacha,  D.  Fleming,  and  H.  Wysocki. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-199674. 

Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA  910/9-87-169,  July  1987.  305p,  8 

append. 

Descriptors:  *Path  of  pollutants,  *Pesticides, 
♦Groundwater  pollution,  'Leaching,  'Washington, 
Mapping,  Groundwater,  Agriculture,  Geology,  Ir- 
rigation. 

Pesticide  contamination  of  groundwater  resulting 
from  normal  agricultural  use  has  been  documented 
in  23  states,  including  Washington.  Several  of  the 
pesticide  compounds  which  were  found  (for  exam- 
ple, ethylene  dibromide)  pose  unacceptable  health 
risks  at  extremely  low  levels.  To  date,  relatively 
few  drinking  water  supplies  have  been  tested  for 
pesticides,  though  agencies  suspect  that  pesticides 
will  be  found  once  the  effort  is  made  to  look  for 
them.  Concerns  are  that  pesticide  contamination 
may  be  widespread  and,  depending  on  the  pesti- 
cide, could  cause  serious  problems.  In  April  1985, 
EPA  Region  10's  Pesticides  Section  began  a  pilot 
study  to  evaluate  the  potential  in  Washington's 
State  for  groundwater  contamination  from  normal, 
commercial  agricultural  use  of  'leachable'  pesti- 
cides, and  to  gain  a  state  overview  of  the  problem. 
Study  goals  were  to:  (1)  identify  and  map  vulnera- 
ble groundwater  areas  in  the  state  of  Washington; 
(2)  determine  'leachable  pesticide  use'  in  these  vul- 
nerable groundwater  areas;  and  (3)  identify  and 
prioritize  geographic  areas  of  concern  based  on 
groundwater  maps  and  pesticide  use  data.  The 
mapping    effort    shows    that    extensive    areas    of 


Washington  State  may  be  susceptible  to  contami- 
nation from  use  of  agricultural  chemicals.  Howev- 
er, caution  is  advised  against  interpreting  maps 
strictly,  as  they  are  very  general.  Further  refine- 
ment, particularly  in  the  Puget  Sound  lowland 
region,  might  reduce  the  number  and  size  of  areas 
now  designated  as  vulnerable.  Groundwater  vul- 
nerability designations  are  based  on  geology  and 
the  practice  of  irrigation.  (Lantz-PTT) 
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INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1. 

Engineering-Science,  Inc.,  Denver,  CO. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  AD-A191  024. 
Price  codes:  N01  in  paper  copy,  N01  in  microfiche. 
Final  Report  for  Air  Force  Plant  PJKS  Waterton, 
Colorado,  for  Period  October  1985  to  October 
1986,  October  1986.  907p,  30  fig,  20  tab,  39  ref,  13 
append.  USAF  Contract  F33615-84-D-4403. 

Descriptors:  'Colorado,  'Path  of  pollutants,  'Haz- 
ardous wastes,  'Pollutant  identification,  Waterton, 
Industrial  wastes,  Heavy  metals,  Organic  com- 
pounds, Phenols,  Arsenic,  Chromium,  Selenium, 
Groundwater  pollution,  Radioactivity,  Soil  con- 
tamination, Path  of  pollutants,  Surface  water,  Fate 
of  pollutants,  Chlorinated  hydrocarbon. 

A  field  investigation  was  conducted  to  confirm  or 
deny  the  presence  of  hazardous  wastes  at  eight 
sites  at  Air  Force  Plant  PJKS  near  Waterton, 
Colorado.  Activities  at  the  plant  that  could  have 
generated  hazardous  wastes  include  the  develop- 
ment and  testing  of  rocket  engines.  The  field  pro- 
gram included  sampling  of  surface  waters,  soils, 
and  sediments,  and  the  installation  and  sampling  of 
eight  groundwater  monitoring  wells.  Hazardous 
substances  found  at  the  eight  sites  included  trech- 
loroethene  and  other  halocarbons,  nitroso  kimethy- 
lamine  (a  decomposition  product  of  hydrazine), 
phenols,  and  trace  amounts  of  heavy  metals,  in- 
cluding arsenic,  hexavalent  chromium,  and  seleni- 
um. Elevated  levels  of  radiation  were  detected  in 
groundwaters  downgradient  from  a  landfill  known 
to  contain  a  small  amount  (25  kg)  of  low-level 
radioactive  magnesium-thorium  alloy.  Since  natu- 
ral uranium  mineralization  occurs  within  the  area, 
the  background  level  of  radiation  needs  to  be  es- 
tablished before  the  significance  of  the  measured 
radiation  can  be  determined.  Contamination  of 
soils  and  sediments  was  determined  to  be  of  low 
significance  because  of  the  low  levels  of  contami- 
nation and  a  lack  of  pathways  for  offsite  migration. 
Contamination  of  surface  and  ground  waters  at 
some  sites  was  judged  to  be  moderately  significant 
because  the  contaminants  occurred  at  concentra- 
tions exceeding  standards  or  guidelines  to  protect 
human  health,  and  the  potential  for  contaminant 
migration  exists.  Plans  for  future  studies  to  deter- 
mine the  sources  and  extent  of  surface  and  ground 
water  contamination  were  developed.  (Author's 
abstract) 
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MIGRATION  OF  HAZARDOUS  SUBSTANCES 
THROUGH  SOIL.  PART  IV:  DEVELOPMENT 
OF  A  SERIAL  BATCH  EXTRACTION 
METHOD  AND  APPLICATION  TO  THE  AC- 
CELERATED TESTING  OF  SEVEN  INDUSTRI- 
AL WASTES, 

Army  Dugway  Proving  Ground,  UT.  Chemical 
Lab.  Div. 

D.  E.  Long,  M.  J.  Houle,  D.  C.  Weatherhead,  and 
G  K.  Ricks. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191  856. 
Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 
Report  No.  DPG-FR-87-015,  September  1987. 
480p,  243  fig,  130  tab,  28  ref,  2  append.  TECOM 
Project  D-CO-523-ECP-012. 

Descriptors:  'Hazardous  wastes,  'Path  of  pollut- 
ants, 'Leaching,  Industrial  wastes,  Titanium,  Zinc, 
Phosphorus,  Oil  industry,  Soil  contamination,  Hy- 
drogen ion  concentration,  Permeability  coefficient. 
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The  initial  objective  of  this  work  was  to  measure 
the  leachability  of  selected  wastes  and  determine 
the  attenuation  characteristics  of  certain  soils.  But, 
because  the  distribution  of  an  ion  between  a  waste 
leachate  and  a  soil  depends  upon  the  composition 
of  the  leachate  and  the  prior  history  of  the  soil  it 
was  necessary  to  develop  an  experimental  ap- 
proach capable  of  simulating  this  dynamically- 
changing  situation.  Samples  of  wastes  were  collect- 
ed from  the  following  industries:  zinc-carbon  bat- 
tery manufacturing,  titanium  dioxide  pigment  pro- 
duction, hydrofluoric  acid  manufacturing,  white 
phosphorus  production,  oil  re-refining,  and  two 
from  zinc  secondary-refining  (cinders  and  scrub- 
ber-waste). Water  extracts  of  these  wastes  were 
applied  to  Chalmers,  Davidson,  and  Nicholson 
soils.  The  analysis  of  the  resulting  solutions  for  pH, 
conductivity,  and  concentrations  of  specified  haz- 
ardous ions  before  and  after  contact  with  these 
clay  soils  allowed  calculating  distribution  coeffi- 
cients, penetration  factors,  the  fraction  of  each  ion 
retained  on  the  soils,  the  amount  flushed  off  from  a 
soil  by  the  passage  of  a  later  extract,  the  yield  of  an 
ion  per  unit  weight  of  waste,  and  the  amount  of  an 
ion  penetrating  and  retained  by  a  unit  weight  of 
soil.  (Lantz-PTT) 
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PLUTONIUM,  AM,  CM  AND  SR  IN  DUCKS 
MAINTAINED  ON  RADIOACTIVE  LEACHING 
PONDS  IN  SOUTHEASTERN  IDAHO, 

Department  of  Energy,  Idaho  Falls,  ID.  Radiolog- 
ical and  Environmental  Sciences  Lab. 
O.  D.  Markham,  D.  K.  Halford,  S.  K.  Rope,  and 
G.  B.  Kuzo. 

Health  Physics  HLTPAO,  Vol.  55,  No.  3,  p  517- 
524,  September  1988.  6  tab,  21  ref. 

Descriptors:  *Path  of  pollutants,  *Radioactive 
wastes,  *  Radioisotopes,  *Ducks,  *Idaho,  Ponds, 
Waterfowl,  Tissue  analysis,  Animal  tissues,  Trans- 
uranic  radioisotopes,  Strontium  radioisotopes, 
Human  pathology,  Littoral  zone. 

Concentrations  of  strontium  90,  plutonium  238, 
plutonium  239  and  240,  americium  241,  curium 
242,  and  curium  244  were  determined  in  tissues  of 
mallard  ducks  (Anas  platyrhynchos)  maintained 
for  43-145  d  on  radioactive  leaching  ponds.  High- 
est concentrations  of  transuranics  occurred  in  the 
gastrointestinal  tract,  followed  closely  by  feathers. 
Approximately  75%,  18%,  6%,  and  1%  of  the 
total  transuranic  activity  in  tissues  analyzed  were 
associated  with  the  bone,  feathers,  GI  tract,  and 
liver,  respectively.  Concentrations  in  GI  tracts 
were  similar  to  concentrations  in  vegetation  and 
insects  in  the  littoral  area  of  the  ponds.  The  calcu- 
lated total  dose  rate  to  the  ducks  from  both  Sr  90 
and  the  transuranic  nuclides  was  0.69  mGy/d  (69 
mrad/d),  of  which  99%  was  to  the  bone.  The 
potential  effective  dose  equivalent  to  a  human  con- 
suming the  entire  muscle  and  liver  mass  of  one 
experimental  duck  with  average  nuclide  concentra- 
tions was  0.46  microSv  (0.046  mrem).  Based  upon 
average  concentrations  in  experimental  ducks  and 
on  surveys  of  wild  waterfowl  using  this  area,  a 
conservative  estimate  of  transuranic  activity  ex- 
ported by  wild  ducks  using  the  ponds  during  one 
year  was  11.3  kBq  (305  nCi).  Similarly,  the  total 
amount  of  Sr  90  exported  in  muscle,  bone,  and 
lung  of  wild  ducks  in  one  year  was  2.5  MBq  (68.7 
microCi).  (Author's  abstract) 
W89-03390 


VARIATION  OF  LONG-LIVED  RADON 
DAUGHTERS  IN  PRECIPITATION, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
G.  Rosner. 

Science  of  the  Total  Environment  STENDL,  Vol. 
69,  p  179-190,  1988.  1  fig,  3  tab,  13  ref. 

Descriptors:  *Air  pollution,  *Fallout,  •Precipita- 
tion, *Radon,  'Radioisotopes,  Chemistry  of  pre- 
cipitation, Photometry,  Radiochemical  analysis, 
Rainfall,  Lead  radioisotopes,  Polonium,  Correla- 
tion analysis,  Statistical  analysis. 

A  determination  is  described  which  is  based  on 
low-energy  photon  spectrometry  of  lead  210  and 
subsequent  radiochemical  separation,  followed  by 


alpha  spectrometry,  of  polonium  210.  Observations 
were  carried  out  over  a  five-year  period.  Concen- 
tration values  were  obtained  by  dividing  the  meas- 
ured total  deposition  values  by  the  amount  of 
rainfall  measured  at  the  same  site.  The  mean  Pb- 
210  concentration  in  precipitation  found  in  this 
work  was  comparable  to  reported  mean  values 
from  other  continental  stations  at  similar  northern 
latitude.  The  ratio  of  Po  210  to  Pb  210  in  deposi- 
tion is  reported  in  the  literature  to  scatter  widely; 
the  present  study  confirmed  this.  The  variation  of 
Pb-210  deposition  in  time  was  closely  related  to 
the  variation  of  precipitation  with  maxima  during 
the  summer  months.  No  pattern  seemed  evident  in 
the  Po-210  deposition.  A  strong  inverse  correlation 
between  Pb-210  and  Po-210  concentrations  and 
amount  of  rainfall  (significance  level  for  both, 
99.9%)  reflected  the  fact  that  with  increasing 
amounts  of  rainfall  the  amount  of  radionuclides 
available  for  washout  decreases.  (Shidler-PTT) 
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REMOBILISATION  OF  ACTINIDES  FROM  IN- 
TERTIDAL  SEDIMENTS  OF  THE  RAVENG- 
LASS  ESTUARY, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell   (England).   Environmental   and   Medical 

Sciences  Div. 

P.  J.  Burton,  and  L.  P.  Yarnold. 

Science  of  the  Total  Environment  STENDL,  Vol. 

69,   p   239-260,    1988.   6  fig,   2  tab,   9   ref.   CEC 

contract  BI6-B-044-UK. 

Descriptors:  *Path  of  pollutants,  'Radioactive 
wastes,  *Fate  of  pollutants,  'Estuaries,  'Radioiso- 
topes, 'Intertidal  areas,  'Marine  sediments,  Solute 
transport,  Suspended  solids,  Filtration,  Radioche- 
mical analysis,  Plutonium,  Americium,  England, 
Tides,  Meteorological  data  collection,  Cores. 

In  order  to  determine  actinide  activities  present  in 
the  solution  and  suspended  particulate  phases  of 
seawater,  mid-depth  water  samples  were  filtered  as 
rapidly  as  possible  after  collection  through 
preweighed  Millipore  filters  (0.22-micron  pore 
size).  The  filtered  seawater  and  the  sediment-con- 
taining filters  were  then  analyzed  separately  for 
plutonium  and  americium.  These  procedures  have 
enabled  distribution  coefficients  (ratios  of  concen- 
tration of  radionuclide  in  dry  sediment  to  that  in 
solution)  for  actinides  to  be  calculated  for  samples 
collected  as  part  of  activity-balance  studies  con- 
ducted over  complete  tidal  cycles  in  the  Raveng- 
lass  estuary,  Cumbria,  England.  A  tidal-cycle  ex- 
periment was  carried  out  on  24  June  1985,  three 
days  after  a  spring  tide.  The  quantities  of  water, 
sediment,  and  salt  entering  and  leaving  the  estuary 
balanced  very  closely,  especially  when  allowance 
was  made  for  the  input  of  water  and  sediment  from 
the  rivers  over  the  12-hr  tidal  period,  which  could 
be  estimated  from  their  mean  flux  at  low  water. 
The  rate  at  which  actinides  left  the  estuary  in  the 
sediment  phase  peaked  later  than  that  for  actinides 
in  solution.  The  distribution  coefficient  for  plutoni- 
um decreased  as  the  flood  tide  entered  the  estuary; 
this  was  followed  by  a  rise  in  the  distribution 
coefficient  over  the  period  of  the  ebb.  The  americi- 
um distribution  coefficient  showed  a  slight  rise  on 
the  flood,  with  a  subsequent  fall  over  the  ebb. 
Currently,  the  Ravenglass  estuary  acts  as  a  net 
source  of  actinide  activity  to  the  Irish  Sea.  In  order 
to  predict  the  long-term  importance  of  this  net  loss 
to  the  sea,  further  meterological,  tidal,  and  sedi- 
ment-coring data  will  be  needed.  (Shidler-PTT) 
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DISTRIBUTION  COEFFICIENTS  OF  RADION- 
UCLIDES BETWEEN  SOILS  AND  GROUND- 
WATERS AND  THEIR  DEPENDENCE  ON 
VARIOUS  TEST  PARAMETERS, 

British  Nuclear  Fuels  Ltd.,  Sellafield  (England). 
J.  Bell,  and  T.  H.  Bates. 

Science  of  the  Total  Environment  STENDL,  Vol. 
69,  p  297-317,  1988.  6  fig,  4  tab,  4  ref. 

Descriptors:  'Path  of  pollutants,  'Radioactive 
wastes,  'Soil  contamination,  'Groundwater  pollu- 
tion, 'Radioisotopes,  Hydrogen  ion  concentration, 
Temperature  effects,  Soil  types,  Clay,  Sand,  Pluto- 
nium radioisotopes,  Uranium  radioisotopes,  Thori- 
um radioisotopes,  Equilibrium,  Reproducibility, 
Strontium  radioisotopes,  Cesium  radioisotopes. 


Sources  Of  Pollution — Group  5B 

This  paper  aims  to  place  in  perspective  the  relative 
importance  of  pH,  temperature,  groundwater  com- 
position, and  contact  time.  Fission  products,  pluto- 
nium, uranium,  and  thorium  were  contacted  with  a 
variety  of  soil  types.  Results  of  studies  of  the 
influence  of  contact  time  using  fixed  parameters  of 
soihaqueous  ratio  =  1:10,  temperature  15  C,  and 
pH  6  indicated  that  equilibrium  was  seldom 
achieved  even  after  14  days'  contact  time.  Another 
series  of  experiments  was  carried  out  with  fixed 
parameters  soihaqueous  ratio  1:10,  pH  6,  and  con- 
tact time  7  days  to  test  the  effect  of  temperature  in 
the  range  10-25  C.  In  the  case  of  strontium  85  no 
temperature  dependence  could  be  detected  for  any 
soil  type.  Plutonium  239  and  thorium  228  showed 
positive  temperature  coefficients  for  the  coarse 
soils  and  negative  temperature  coefficients  for 
other  soil  types.  It  was  noteworthy  that  clay  had 
low  retention  properties  for  uranium  233.  Further 
experiments  were  carried  out  with  fixed  param- 
eters of  1 5  C,  pH  6  and  contact  time  7  days  to  test 
the  effect  of  soil:aqueous  ratio  in  the  range  1:100, 
1:10,  and  3:10.  Taking  into  account  that,  at  this 
contact  time,  equilibrium  was  far  from  attained  and 
reproducibility  was  far  from  ideal,  dependence  on 
soihaqueous  ratio  was  not  generally  apparent.  Fi- 
nally, experiments  were  carried  out  with  fixed 
parameters  of  15  C,  soihaqueous  ratio  1:10,  contact 
time  7  days  to  test  the  effect  of  pH  in  the  range  1- 
12.  Cesium  137  exhibited  low  uptake  at  low  pH 
when  hydrogen  ions  were  competing  for  cation- 
exchange  sites  and  there  was  fairly  constant  reten- 
tion in  the  pH  range  4-8  consistent  with  ion-ex- 
change process  being  dominant.  Clay  and  sand 
generally  represented  extremes  within  which  the 
other  soil  types  lay;  exceptions  were  Pu-239  when 
retention  at  pH  6  was  a  factor  of  6  lower  than  on 
sand  and  U  233  which  gave  low  but  gradually 
increasing  values  of  distribution  ratio  with  increas- 
ing pH.  (Shidler-PTT) 
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LEACHABILITY  OF  TECHNETIUM  FROM 
CONCRETE, 

Kernforschungsanlage  Juelich  G. m.b.H.   (Germa- 
ny, F.R.).  Inst,  fuer  Chemische  Technologie  der 
Nuklearen  Entsorgung. 
B.  G.  Brodda. 

Science  of  the  Total  Environment  STENDL,  Vol. 
69,  p  319-345,  1988.  6  fig,  4  tab,  14  ref. 

Descriptors:  'Waste  disposal,  'Water  pollution 
sources,  'Concrete,  'Leaching,  'Radioactive 
wastes,  'Technetium,  Germany,  Underground 
waste  disposal,  Path  of  pollutants,  Cements,  Port- 
land cements,  Aluminous  cements,  Blast-furnace 
cements,  Concrete  additives,  Brines,  Distilled 
water,  Cesium  radioisotopes,  Chlorine  radioiso- 
topes, Solubility. 

Technetium-bearing  medium-level  waste  in  the 
Federal  Republic  of  Germany  is  supposed  to  be 
conditioned  in  concrete  and  stored  in  a  salt-mine 
repository.  An  accidental  ingress  of  water  into  the 
repository  could  lead  to  the  formation  of  a  brine 
solution  which  might  corrode  the  barrier-system 
components  and  leach  radionuclides  from  the  con- 
crete. The  long  half-life  of  Tc  99  might  then  permit 
its  slow  migration  into  the  biosphere.  The  leachabi- 
lity of  Tc  was  investigated  with  samples  prepared 
from  portland,  aluminous,  and  blast-furnace 
cement  with  or  without  the  additives  bentonite  and 
microsilica.  A  quinary  brine  solution  and  distilled 
water  were  applied  as  leachants.  Cesium  137  and 
chlorine  36  were  used  for  comparative  measure- 
ments. With  aluminous  cement/bentonite  20%  of 
the  technetium  had  been  leached  into  the  brine 
after  60  days.  Later,  the  slope  of  the  leaching 
curve  turned  negative,  due  to  the  formation  of  new 
mineral  phases  with  Tc  as  a  constituent.  Bentonite- 
free  aluminous  cement  behaved  somewhat  better 
than  the  mixture.  Portland  cement  with  or  without 
bentonite  showed  an  overall  medium  leachability. 
The  best  results  were  obtained  with  blast-furnace 
cement.  Leachability  generally  remained  below 
0.1%;  bentonite  was  of  no  significance.  Possibly, 
the  Tc  was  rapidly  fixed  as  a  low-solubility  species. 
Cs  and  CI  were  leached  by  a  factor  of  >  100  faster 
than  Tc  from  blast-furnace  cement,  supporting  the 
assumption  of  a  mineralogical  fixation  of  Tc  and  a 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

diffusion-controlled  migration  of  Cs  and  CI  ions. 

(Author's  abstract) 
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INTERLABORATORY  STUDY  OF  MERCURY 
IN  FISH  BASED  ON  THE  ONTARIO  FISH 
CONTAMINANT  MONITORING  PROGRAM, 

Ontario   Ministry  of  the  Environment,  Thunder 

Bay  (Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 
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FENVALERATE  WASH-OFF  FROM  COTTON 
PLANTS  BY  RAINFALL, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

L.  L.  McDowell,  G.  H.  Willis,  L.  M.  Southwick, 
and  S.  Smith. 

Pesticide  Science  PSSCBG,  Vol.  21,  No.  2,  p  83- 
92,  1987.  3  fig,  5  tab,  12  ref. 

Descriptors:  ♦Water  pollution  sources,  *Agricul- 
tural  runoff,  *Rainfall,  *Cotton,  *Pesticides,  Math- 
ematical models,  Cropland,  Fenvalerate,  Thunder- 
storms, Simulated  rainfall,  Rainfall  intensity, 
Runoff  volume,  Soil  contamination. 

Information  on  rainfall  wash-off  of  foliar-applied 
pesticides  is  needed  in  developing  mathematical 
models  to  predict  the  transport  of  pesticides  to  soil 
and  in  runoff  from  croplands.  Fenvalerate  ((RS)- 
alpha-cyano-3-phenoxybenzyl  (RS)-2-(4-chloro- 
phenyl)-3-methylbutyrate)  is  used  extensively  for 
cotton-insect  control  in  the  southern  United  States 
during  July,  August,  and  September,  which  are 
months  of  high-intensity  thunderstorms.  Fenvaler- 
ate was  washed  from  mature  cotton  plants  by  the 
use  of  a  multiple-intensity  rainfall  simulator.  Fen- 
valerate concentration  in  wash-off  from  plants  was 
independent  of  rain  intensity.  When  25  mm  of  rain 
was  applied  at  7,  13,  26,  and  51  mm/h  just  2  h  after 
fenvalerate  was  applied  at  0.224  kg/ha,  38  (plus  or 
minus  10)  %  of  the  fenvalerate  load  on  the  plants 
was  washed  off.  Fenvalerate  concentrations  in 
storm  wash-off  decreased  with  wash-off  volume  as 
hyperbolic  functions.  Rainfall  amount  affected  the 
wash-off  of  fenvalerate  from  cotton  to  a  greater 
extent  than  did  rainfall  intensity.  This  information 
greatly  simplifies  modeling  the  movement  of  fen- 
valerate from  plant  canopy  to  soil  during  natural 
storms.  (Author's  abstract) 
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MOVEMENT  AND  SPECIATION  OF  HEAVY 

METALS     IN     A     SOIL     AMENDED     WITH 

SEWAGE     SLUDGE     CONTAINING     LARGE 

AMOUNT  OF  CD  AND  NI  (MIGRATION  ET 

SPECIATION  DES  METAUX  LOURDS  DANS 

UN   SOL   SOUMIS   A   DES   EPANDAGES   DE 

BOUES  DE  STATION  D'EPURATION  A  TRES 

FORTE  CHARGE  EN  CD  ET  NI), 

Laboratoire  Central  des  Ponts  et  Chaussees,  Bou- 

guenais  (France). 

M.  Legret,  L.  Divet,  and  C.  Juste. 

Water  Research  WATRAG,  Vol.  22,  No.  8,  p  953- 

959,  August   1988.  7  fig,   1   tab,  24  ref.  English 

summary. 

Descriptors:  'Soil  contamination,  'Soil  amend- 
ments, 'Sludge  utilization,  *Path  of  pollutants, 
•Heavy  metals,  "Land  disposal,  'Sludge  disposal, 
Cadmium,  Lead,  Nickel,  Chromium,  Leaching, 
Adsorption,  Soil  amendments,  Path  of  pollutants, 
Fate  of  pollutants. 

The  migration  and  speciation  of  Cr,  Pb,  Ni  and  Cd 
were  investigated  in  a  sewage  sludge-amended  soil. 
The  speciation  of  the  metals  was  investigated  by  a 
selective  extraction  method  making  it  possible  to 
divide  the  samples  into  five  fractions:  exchange- 
able, oxidizable,  acid-soluble,  reducible  and  residu- 
al. Since  metals  are  generally  associated  with  the 
fine  fraction,  the  investigation  was  carried  out  on 
125  micron  fraction  samples.  The  concentration  of 
metals  measured  in  this  way  show  a  large  increase 
in  the  metal  contents  of  the  surface  horizon.  It  can 
be  seen  that  there  are  large  additions  of  Cd  down 
to  the  60-80  cm  layer  and  of  Ni  down  to  the  40-60 
cm  layer  in  the  case  of  massive  applications  of 
sludge.  To  determine  the  polluted  samples  with 


respect  to  the  basic  contents  of  the  soil,  the  metal 
contents  are  given  as  a  function  of  the  Al  contents. 
Investigation  of  the  distribution  of  the  metals  in  the 
various  component  phases  of  the  soil  using  the 
method  of  selective  extractions  may  help  in  under- 
standing the  phenomena  of  migration  that  have 
been  observed.  The  metals  associated  with  the 
exchangeable  and  oxidizable  phases  are,  in  fact, 
easily  mobilized  by  ion  exchange  reactions  and  by 
the  decomposition  and  transformation  of  organic 
matter.  For  the  four  metals  studied,  Cd  migrates 
most  readily  in  the  soil,  down  to  the  60-80  cm 
layer.  Most  of  the  Cd  is  in  an  exchangeable  form  in 
the  soil,  and  this  relative  ease  of  exchange  must  be 
considered  in  the  light  of  both  the  great  mobility  of 
this  metal  in  soil  horizons,  and  the  availability  of 
Cd  with  respect  to  plants.  Ni  is  associated  primari- 
ly with  the  oxidizable  phase,  and  migrated  as  far  as 
the  40-60  cm  layer.  Pb  is  associated  with  the  acid- 
soluble  and  reducible  phases,  and  moved  little  in 
the  soil,  as  far  as  the  20-40  cm  layer.  The  additions 
of  Cr  were  smaller  and  this  metal  remains  localized 
in  the  upper  layer.  Cr  is  found  primarily  in  the 
residual  phase.  (Author's  abstract) 
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ADSORPTION  OF  ZN(II)  ONTO  HYDROUS 
ALUMINOSILICATES  IN  THE  PRESENCE  OF 
EDTA, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2K. 
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STOCHASTIC  MODELS  FOR  ESTIMATION 
OF  EXTREME  POLLUTION  FROM  URBAN 
RUNOFF. 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

P.  Harremoes. 

Water  Research  WATRAG,  Vol.   22,   No.   8   p 

1017-1026,  August  1988.  10  fig,  4  tab,  18  ref. 

Descriptors:  'Urban  runoff,  'Path  of  pollutants, 
•Urban  hydrology,  'Storm  runoff,  'Stochastic 
process,  *Model  studies,  Denmark,  Rainfall-runoff 
relationships,  Water  pollution  sources,  Storm 
drains,  Combined  sewer  overflows. 

The  calculation  and  evaluation  of  urban  runoff  has 
to  be  shaped  according  to  the  pollution  problem  in 
question.  It  is  important  to  group  such  problems 
into  two  categories:  acute  and  accumulative.  The 
first  calls  for  extreme  statistics  on  an  event  basis, 
the  latter  on  an  annual  basis.  Deterministic  model- 
ing of  pollutant  transport  during  rain  fails  to  elimi- 
nate very  significant  residual  variability  and  sto- 
chastic elements  have  to  be  introduced.  It  is  shown 
that  accounting  for  the  variability  corresponds  to 
an  increase  in  pollutant  transport  for  extreme 
events  by  a  factor  of  2-3.  This  ought  to  be  of 
significance  to  the  design  of  combined  sewer  over- 
flows. (Author's  abstract) 
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NEW  METHOD  FOR  EXTRACTION  OF  C.I. 
REACTIVE  RED  4  AND  ITS  DERIVATIVES 
FROM  WATER, 

Bayreuth  Univ.  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
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INVESTIGATIONS  ON  THE  CONCENTRA- 
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SLUDGES  OF  RUHRVERBAND 

WASTEWATER    TREATMENT    PLANTS    1960 
THROUGH  TO  1986, 
Ruhrverband,  Essen  (Germany,  F.R.). 
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Water  pollution  sources,  Fish,  Food  chains,  Pollut- 
ant identification. 


The  Ruhrverband  operates  a  total  of  1 1 8  municipal  - 
wastewater  treatment  works  using  predominantly 
biological  treatment.  Annually,  some  1.9  million  cu 
m  of  raw  sludge  is  produced  and  mainly  anaerobi- 
cally  digested.  Supplementary  to  common  analyses 
the  digested  sludges  have  been  investigated  for 
radioactivity  since  1960.  Thus,  the  additional  load- 
ing resulting  from  fallout  and  wash  out  after  the 
reactor  accident  on  26  April  1986  in  Chernobyl 
could  be  precisely  recorded.  Prior  to  the  descrip- 
tion of  the  effects  of  the  Chernobyl  accident  on 
river  water,  potable  water  and  on  wastewater 
sludges,  a  short  background  information  on  the 
occurrence  of  the  accident  and  its  consequences 
for  the  Federal  Republic  of  Germany  is  given.  The 
investigations  performed  document  the  consider- 
able impact  of  radioactive  fallout  on  the  contami- 
nation of  sewage  sludges.  While  the  residual  beta- 
activity  in  all  analyzed  samples  of  digested  sludges 
was  below  900  BqAg  dry  solids  in  1960,  3700  Bq/ 
kg  dry  solids  were  exceeded  in  42%  of  all  samples 
in  1963  as  a  consequence  of  atmosphere  nuclear 
test  series  between  1960  and  1962.  After  the  stop  of 
nuclear  tests  no  residual  beta-activities  above  900 
BqAg/dry  solids  were  observed  in  1966.  Immedi- 
ately after  the  Chernobyl  accident  the  radioactiv- 
ity in  sewage  sludges  was  far  above  these  values, 
particularly  because  of  the  high  fraction  of  short- 
life  fission  products,  such  as  Iodine  131.  With  a  few 
exceptions,  the  measured  radioactivities  in  sludges 
are  comparable  to  those  determined  in  the  surface 
layer  of  soil.  Thus,  in  a  first  approximation  the 
potential  radioactive  contamination  of  sludges  can 
be  estimated  from  the  earlier  available  results  of 
soil  analyses.  The  radioactivity  of  sewage  sludges 
in  a  period  of  3  or  4  months  after  the  Chernobyl 
accident  decreased  to  only  10%  of  the  initial  value, 
leading  to  the  conclusion  that  an  application  of 
sludges  onto  farmland  is  possible  after  sufficient 
storage  and  mixture.  Such  an  application  must  be 
controlled  and  accompanied  by  analyses.  (Author's 
abstract) 
W89-03445 


ROLE  OF  STREAM  SUBSTRATES  IN  ALU- 
MINIUM MOBILITY  AND  ACID  NEUTRAL- 
IZATION, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

A.  Henriksen,  B.  M.  Wathne,  E.  J.  S.  Rogeberg,  S. 

A.  Norton,  and  D.  F.  Brakke. 

Water  Research  WATRAG,  Vol.  22,  No.   8,  p 

1069-1073,  August  1988.  3  fig,  2  tab,  12  ref. 

Descriptors:  'Stream  biota,  'Neutralization,  'Path 
of  pollutants,  'Acid  rain  effects,  'Aluminum, 
•Acid  streams,  Substrates,  Mosses,  Macrophytes, 
Water  pollution  effects,  Acidic  water,  Ion  ex- 
change, Cations. 

Acidification  experiments  were  conducted  on  two 
streams  to  determine  the  mobilization  of  Al  and 
the  size  of  the  pool  of  exchangeable  Al  associated 
with  streambed  materials  during  acid  episodes.  The 
first  experiment  demonstrated  a  buffering  capacity 
of  the  stream  20-fold  higher  than  that  associated 
with  the  water  and  resulted  in  releases  of  massive 
amounts  of  Al  (to  2500  micrograms/1)  at  pH  <  5. 
The  source  of  buffering  and  the  reservoir  of  Al 
was  hypothesized  to  be  dense  growths  of  a  liver- 
wort. A  second  stream  acidification  and  laboratory 
experiments  confirm  that  mosses  and  liverworts  in 
streams  are  important  in  the  ion  exchange  of  base 
cations  and  Al  during  acid  episodes.  Short-term 
neutralization  was  dominated  by  release  of  base 
cations  by  ion-exchange  and  long-term  neutraliza- 
tion of  H(  +  )  was  dominated  by  release  of  Al. 
(Author's  abstract) 
W 89-03446 


USE   OF   METAGAME   ANALYSIS    IN    ACID 
RAIN  CONFLICT  RESOLUTION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean,  and  N.  Okada. 
Journal        of        Environmental        Management 
JEVMAW,  Vol.  27,  No.  2,  p  153-162,  September 
1988.  5  tab,  6  ref. 

Descriptors:  'Planning,  'Acid  rain,  'Theoretical 
analysis,     'Political     aspects,     'Water     pollution 
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sources,  *Air  pollution,  'Canada,  'Water  quality 
management,  Decision  making,  Water  pollution 
prevention,  Fate  of  pollutants,  Models,  Stability 
analysis. 

A  game-theoretical  technique  is  applied  to  the  acid 
rain  management  conflict  in  Canada.  The  interac- 
tions between  Canadian  political  groups  and  indus- 
tries are  examined,  using  potential  outcomes  and 
alternative  preference  functions.  The  importance 
of  determining  the  preference  ordering  for  the 
conflict  participants  is  demonstrated,  as  the  out- 
come resolution  is  shown  to  vary  greatly  with 
different  preference  orderings.  (Author's  abstract) 
W89-03458 


LOAD  CONTROL  REGULATION  OF  WATER 
POLLUTION:  AN  ANALYSIS  USING  GAME 
THEORY, 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept. 
of  Mathematics. 

D.  M.  Kilgour,  N.  Okada,  and  A.  Nishikori. 
Journal        of        Environmental        Management 
JEVMAW,  Vol.  27,  No.  2,  p  179-194,  September 
1988.  4  fig,  20  ref. 

Descriptors:  'Pollution  load,  'Water  pollution 
sources,  'Water  pollution  control,  'Theoretical 
analysis,  'Management  planning,  'Chemical 
oxygen  demand,  Regulations,  Cost  allocation,  Eco- 
nomic aspects,  Models,  Waste  management,  Math- 
ematical studies. 

The  load  control  system  for  regulating  chemical 
oxygen  demand  (COD)  in  water  bodies  is  de- 
scribed and  compared  with  conventional  systems 
based  on  concentration  controls.  Load  control  reg- 
ulation is  extremely  valuable  for  certain  closed 
water  systems,  but  it  inevitably  implies  questions  of 
fairness  in  cost-sharing  among  regulated  munici- 
palities. This  situation  is  a  natural  application  for 
the  normative  fairness  principles  of  cooperative 
game  theory.  The  cost-sharing  game  is  formulated 
in  general,  and  solved  in  some  illustrative  cases. 
(Author's  abstract) 
W89-03459 


PESTICIDE  RESIDUES  IN  MILK  AND  FISH 
SAMPLES  COLLECTED  FROM  UPPER 
EGYPT, 

Central  Agricultural  Pesticides  Lab.,  Cairo 
(Egypt). 

S.  M.  Dogheim,  M.  M.  Almaz,  S.  N.  Kostandi,  and 
M.  E.  Hegazy. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71,  No.  5,  p  872-874,  Septem- 
ber-October 1988.  5  tab,  5  ref. 

Descriptors:  'Pesticide  residues,  'Fish,  'Egypt, 
'Polychlorinated  biphenyls,  'Milk,  Chlorinated 
hydrocarbons,  DDT,  Aldrin,  Dieldrin,  Hepta- 
chlor,  Lindane,  Catfish,  Fate  of  pollutants,  Gas 
chromatography. 

In  Egypt,  buffalo  milk  is  much  preferred  by  con- 
sumers over  cow's  milk,  while  small  catfish  and 
bolti  fish  are  common  in  the  diet  of  farmers.  Sam- 
ples of  buffalo  milk,  catfish,  and  bolti  fish  collected 
from  Beni-Suef  Governorate  (Upper  Egypt)  were 
analyzed  for  organochlorines  and  polychlorinated 
biphenyls.  The  results  obtained  by  gas  chromatog- 
raphy and  confirmed  by  thin-layer  chromatogra- 
phic techniques  revealed  high  amounts  of  organ- 
ochlorines in  milk;  residues  were  lower  but  oc- 
curred more  frequently  in  fish  samples.  Pesticide 
contaminants  found  most  often  were  hexachloro- 
cyclohexane  isomers  including  lindane,  DDT  com- 
plex, aldrin  and  dieldrin,  heptachlor  and  hepta- 
chlor  epoxide,  hexachlorobenzene,  and  oxychlor- 
dane.  Polychlorinated  biphenyls  were  not  detected 
in  any  of  the  analyzed  samples.  (Author's  abstract) 
W89-03470 


GAS  CHROMATOGRAPHIC/MASS  SPECTRO- 
METRIC  CONFIRMATION  OF  IDENTITY  OF 
COPROSTANOL  IN  MERCENARIA  MERCEN- 
ARIA  (BIVALVIA)  TAKEN  FROM  SEWAGE- 
POLLUTED  WATER, 

Food  and  Drug  Administration,  Washington,  DC. 
Center  for  Food  Safety  and  Applied  Nutrition. 


For  primary  bibliographic  entry  see  Field  5A. 
W89-03471 


RESIDUE  LEVEL  DETERMINATION  OF  THE 
AQUATIC  HERBICIDE  FLURIDONE  AND  A 
POTENTIAL  PHOTOPRODUCT  (N-METHYL- 
FORMAMIDE)  IN  WATER, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-03472 


TRACE  METALS  IN  THE  EASTERN  PART  OF 
THE  NORTH  SEA.  II:  FLOWS  OF  CD,  CU,  HG, 
PB  AND  ZN  THROUGH  THE  COASTAL  AREA, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  voor  Analy- 

tische  Chemie. 

W.  Baeyens,  G.  Gillain,  F.  Ronday,  and  F. 

Dehairs. 

Oceanologica  Acta  OCACD9,  Vol.  10,  No.  3,  p 

301-309,  July  1987.  7  fig,  4  tab,  10  ref. 

Descriptors:  'Heavy  metals,  'North  Sea,  'Path  of 
pollutants,  'Coastal  waters,  Cadmium,  Copper, 
Mercury,  Lead,  Zinc,  Belgium,  Salinity,  Dissolved 
solids. 

The  residual  flow  lines  off  the  Belgian  coast  are 
more  or  less  parallel  to  the  coast  except  in  the  area 
where  the  northeasterly  flowing  watermass 
coming  from  the  English  Channel  encounters  the 
southwesterly-oriented  Scheldt  outflow.  The  result 
is  a  residual  hydrodynamical  front  with,  at  the 
northern  side,  a  less  saline  estuarine  watermass, 
and  at  the  southern  side  a  more  saline  marine 
watermass.  From  the  steady-state  salinity  pattern, 
diffusion  coefficients  perpendicular  to  the  residual 
flow  were  deduced;  they  ranged  from  21  to  108  sq 
m/sec.  The  steady-state  profiles  of  dissolved 
metals  versus  salinity  indicate  a  dilution  effect  in 
the  coastal-estuarine  watermass  and  an  almost  con- 
stant concentration  in  the  marine  watermass.  Off- 
shore fluxes  of  Cd,  Cu,  Hg,  Pb  and  Zn  based  on 
diffusive  and  mixing  processes  are  calculated. 
They  can  explain  the  concentration  increases  in  the 
coastal  flow  tube  (315  cu  km/yr),  but  are  insignifi- 
cant beyond  that  flow  tube.  The  ratios  of  the 
Scheldt  output  to  the  offshore  flux  vary  from  38  to 
85%,  depending  on  the  kind  of  metal.  The  ratio  of 
the  Scheldt  output  to  the  metal  flow  parallel  to  the 
coast  is  smaller  than  1%.  The  steady-state  concen- 
tration profiles  of  particulate  metals  versus  salinity 
are  fairly  constant  in  the  coastal-estuarine  and 
marine  watermasses,  but  decrease  very  abruptly 
from  the  first  to  the  second  watermass.  Assuming  a 
conservative  behavior  of  the  particulate  metals, 
offshore  fluxes  and  the  resulting  concentration  in- 
creases in  the  coastal  flow  tube  were  deduced. 
These  calculated  concentration  increases  agree 
fairly  well  with  the  observed  values.  The  contribu- 
tion of  the  Scheldt  estuary  to  the  flows  parallel  to 
the  coast  ranges  from  1.6  to  3.3%.  (Author's  ab- 
stract) 
W89-03476 


EFFECTS  OF  SEA  CAGE  SALMON  FARMING 
ON  SEDIMENT  NITRIFICATION  AND  DIS- 
SIMILATORY  NITRATE  REDUCTIONS, 

Cawthron  Inst.,  Nelson  (New  Zealand). 

For   primary   bibliographic   entry   see   Field   6G. 

W89-03477 


FATE  OF  C14-CARBOFURAN  IN  A  RICE-FISH 
MODEL  ECOSYSTEM, 

Middle  Eastern  Regional  Radioisotope  Centre  for 

the  Arab  Countries,  Cairo  (Egypt). 

S.  M.  A.  D.  Zayed,  A.  E.  El-Arab,  and  I.  Y. 

Mostafa. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  23,  No.  4,  p  401-407,  August  1988.  2 

tab,  1 1  ref. 

Descriptors:  'Pesticide  residues,  'Rice,  'Models, 
'Fate  of  pollutants,  'Fish,  'Insecticides,  Bioaccu- 
mulation,  Ecosystems,  Carbamate  pesticides,  Soil 
contamination,  Carbon  radioisotope. 

The  distribution  of  C14-carbofuran  residues  among 
the  constituents  of  a  model  rice-fish  ecosystem  was 
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studied  over  a  period  of  90  days.  Carbofuran  was 
readily  absorbed  from  the  root  system  and  distrib- 
uted to  all  parts  of  the  rice  plant  of  the  different 
constituents  of  the  model  ecosystem,  rice  plants 
contained  the  highest  concentration  of  C14-resi- 
dues.  The  results  obtained  indicate  that  carbofuran 
does  not  accumulate  in  fish  to  an  appreciable 
extent.  In  water,  the  parent  compound  decreased 
appreciably  with  time  and  contributed  about  10% 
of  the  total  C14-residues  after  30  days.  Analysis  of 
residues  in  fish,  plant  and  soil  showed,  apart  from 
the  parent  compound,  the  presence  of  several  me- 
tabolites (60%  of  residues).  Among  the  degrada- 
tion products,  3-hydroxycarbofuran  and  carbo- 
furan phenol  were  identified  as  major  metabolites. 
(Author's  abstract) 
W89-03486 


REDUCING  IMPACTS  OF  NONPOINT 
SOURCE  POLLUTION  FROM  AGRICULTURE: 
A  REVIEW, 

Delaware  Univ.,  Newark.   Dept.  of  Agricultural 

Engineering. 

W.  F.  Ritter. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  7,  p  645-667,  October  1988. 

3  tab,  34  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Agri- 
cultural runoff,  'Farm  wastes,  'Path  of  pollutants, 
'Water  pollution  prevention,  'Fertilizers,  Pesti- 
cides, Erosion  control,  Feedlot  wastes,  Agricultur- 
al chemicals,  Manure,  Water  quality  management, 
Water  pollution  sources,  Reviews. 

Nonpoint  source  pollution  from  agriculture  affects 
both  surface  water  and  groundwater  quality. 
Water  quality  degradation  is  caused  by  erosion  and 
sediment,  animal  wastes,  fertilizer  and  pesticides. 
Best  management  practices  that  control  runoff  and 
erosion  will  reduce  particulate  nitrogen  and  phos- 
phorus loads  but  may  increase  nitrate  losses  in 
subsurface  drainage.  Only  applying  enough  nutri- 
ents to  meet  crop  needs  will  reduce  nitrogen  and 
phosphorus  losses.  Nonpoint  source  pollution  from 
animal  agriculture  may  result  from  animals  graz- 
ing, open  animal  confinement  feedlots,  and  manure 
disposal  areas.  In  most  cases  pollution  from  feed- 
lots  is  greater  than  from  manure  application  sites 
or  grazing  areas.  Pesticides  with  solubilities  of 
greater  than  10  ppm  are  lost  mainly  in  the  water 
phase  of  runoff.  Runoff  and  erosion  control  best 
management  practices  will  reduce  pesticide  losses 
in  surface  runoff.  (Author's  abstract) 
W89-03488 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
EXTRACTABLE  AND  LEACHED  CATIONS  OF 
A  LEXINGTON  SILT  LOAM, 

Louisiana  Agricultural  Experiment  Station,  Baton 

Rouge. 

B.  C.  Lilieholm,  and  S.  E.  Feagley. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  7,  p  669-688,  October  1988. 

5  fig,  4  tab,  18  ref. 

Descriptors:  'Soil  contamination,  'Path  of  pollut- 
ants, 'Acid  rain,  'Leaching,  'Cations,  Potassium, 
Calcium,  Magnesium,  Iron,  Manganese,  Leachates, 
Clay  minerals,  Loam,  Hydrogen  ion  concentration, 
Water  pollution  effects. 

Soil  cores  were  collected  to  a  depth  of  15.2  cm 
from  a  Lexington  silt  loam.  Simulated  precipitation 
at  pH  values  of  3.7,  4.7,  and  5.7  were  applied  to  the 
soil  cores  in  increments  of  500  ml/day  until  vol- 
umes approximated  10,  20,  40,  and  80  years  (14,  28, 
56,  and  112  L,  respectively)  of  effective  rainfall  in 
Louisiana.  Extractable  cations  including  K,  Ca, 
Mg,  Fe,  and  Mn  were  measured  from  2.5  cm 
sections  of  the  soil  cores  after  treatment.  The  ex- 
tractable  cations  were  affected  by  the  treatments  to 
a  depth  of  5.1  to  7.6  cm.  The  soil  surface  was 
depleted  of  measureable  exchangeable  Ca  and  Mg 
by  the  leaching  solution  of  pH  3.7  treatment  at  the 
40  yr  volume  of  application.  The  leaching  solutions 
of  pH  4.7  and  5.7  depleted  the  soil  of  exchangeable 
Ca  and  Mg  at  the  80  yr  volume.  These  ions  were 
moved  below  the  zone  of  increased  acidity.  The 
exchangeable  K  at  the  soil  surface  was  not   re- 
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moved  in  significant  amounts,  but  the  subsurface  K 
was  increased  to  amounts  that  were  half  the  con- 
trol surface  K  concentrations  by  the  80  yr  volume 
of  application.  This  increase  was  probably  due  to 
released  K  fixed  by  clay  minerals  present  such  as 
smectite,  mica,  and  hydrated  vermiculite.  Extracta- 
ble  Mn  was  reduced  to  0.035  mg/kg  by  the  pH  3.7 
treatment  at  the  80  yr  volume  of  application.  Ex- 
tractable  Fe  was  not  significantly  affected  by  the 
pH  of  the  leaching  solutions  at  any  volume  studied. 
(Author's  abstract) 
W89-03489 


CHEMISTRY  OF  A  TYPICAL  DUTCH  RESER- 
VOIR, THE  TJEUKEMEER,  IN  RELATION  TO 
ITS  WATER  MANAGEMENT  BETWEEN  1970 
AND  1986, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03497 


HYDROCARBONS  AND  PHENOLS  IN  DIS- 
CHARGE WATER  FROM  OFFSHORE  OPER- 
ATIONS: FATE  OF  THE  HYDROCARBONS  IN 
THE  RECIPIENT, 

Bergen  Univ.  (Norway).  Dept.  of  Chemistry. 
O.  Grahl-Nielsen. 

Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  375-382,  1987. 
6  fig,  5  tab,  14  ref. 

Descriptors:  *Bioindicators,  "Chemical  analysis, 
•Chemical  analysis,  "Oil  pollution,  *Fate  of  pollut- 
ants, "Monitoring,  Hydrocarbons,  Phenols,  Aro- 
matic compounds,  Offshore  platforms,  Volatile  hy- 
drocarbons. 

Problems  in  the  determination  of  petroleum  hydro- 
carbons in  water,  sediment,  and  biota  are  illustrat- 
ed. By  dyeing  of  the  discharge  water  from  a  land- 
based  oil  refinery  and  an  offshore  production  plat- 
form the  uneven  distribution  in  the  recipient  was 
demonstrated.  Volatile  benzenes  and  nonvolatile 
hydrocarbons,  as  well  as  phenols,  were  determined 
in  the  discharge  water  from  the  platform.  The  fate 
of  the  hydrocarbons  in  the  recipient,  particularly 
with  respect  to  evaporation,  was  studied.  Aromatic 
hydrocarbons,  as  pollution  markers,  were  deter- 
mined in  the  tissue  of  blue  mussels  from  the  jackets 
of  the  platforms  on  the  field.  The  applicability  of 
blue  mussels  in  the  monitoring  of  the  pollution  is 
discussed  and  compared  with  the  use  of  cod  and 
saithe  for  the  same  purpose.  The  variation  between 
replicate  samples  in  tissue  levels  of  petroleum  hy- 
drocarbons was  larger  for  saithe  and  cod  than  for 
the  blue  mussels,  which  suggests  that  fish  are  less 
suited  for  monitoring  of  the  pollution  level  than 
blue  mussels.  (Sand-PTT) 
W89-03512 


ASSESSMENT  OF  BENTHIC  PHOSPHORUS 
REGENERATION  IN  AN  ESTUARINE  ECO- 
SYSTEM MODEL, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-03531 


HEAVY  METALS  IN  MARINE  NEMERTEANS, 

Liverpool  Polytechnic  (England).  Dept.  of  Biol- 
ogy- 

E.  G.  McEvoy. 

Hydrobiologia  HYDRB8,  Vol.  156,  p  135-143,  Jan- 
uary 4,  1988.  6  fig,  6  tab,  26  ref. 

Descriptors:  "Path  of  pollutants,  'Heavy  metals, 
•Marine  animals,  'Nemerteans,  'Bioindicators, 
Littoral  environment,  Lead,  Cadmium,  Zinc,  Sea- 
sonal variation,  Animal  tissues,  Adsorption,  Ab- 
sorption, Radioisotopes. 

The  main  objective  of  this  project  was  to  establish 
the  possible  use  of  marine  nemerteans  as  indicators 
of  heavy-metal  pollution  in  the  littoral  environ- 
ment. Accumulation  of  lead,  cadmium,  and  zinc  by 
two  species  of  nemerteans,  Lineus  ruber  (Heteron- 
emertea)  and  Amphiporus  lactifloreus  (Hoplone- 
mertea)  varied  both  seasonally  and  interspecifical- 
ly.  L.  ruber  consistently  exhibited  higher  levels  of 
zinc,  while  lead  and  cadmium  content  varied  with 


sampling  site.  Seasonal  patterns  were  similar  for 
total  body  burden  of  lead  in  the  two  species  with 
maxima  in  the  late  summer  and  minima  in  early 
winter.  Seasonal  patterns  for  cadmium  and  zinc 
were  dissimilar  for  the  two  species.  The  proportion 
of  surface  mucus-adsorbed  metals  could  be  quanti- 
fied by  immersion  of  experimental  animals  in  imin- 
odiacetic acid  coupled  to  Epoxy-activated  Sephar- 
ose  6B  (40-100  micron  diameter).  In  this  way  sur- 
face-associated adsorbed  metals  could  be  differenti- 
ated from  absorbed  metals  present  in  the  body 
tissues.  The  use  of  the  Sepharose  technique  as  a 
method  for  the  non-invasive  removal  of  surface 
adsorbed  metals  will  be  employed  in  conjunction 
with  energy-dispersive  X-ray  micro-analysis  for 
future  investigations  on  'metal  mapping'  for  both 
internalized  and  epidermally-associated  elements. 
Due  to  the  property  of  nemertean  mucopolysac- 
charide secretions  to  bind  ionic  metal  species,  it 
may  also  be  possible  to  exploit  this  capability  for 
the  detection  of  low-level  radionuclides  present  in 
the  marine  environment.  (Shidler-PTT) 
W89-03539 


COMPARISON  OF  SULFUR  CONCENTRA- 
TIONS WITHIN  LAKE  SEDIMENT  PROFILES, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

M.  J.  Mitchell,  S.  C.  Schindler,  J.  S.  Owen,  and  S. 

A.  Norton. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  3,  p  219- 

229.  January  22,  1988.  6  fig,  2  tab,  43  ref.  Electric 

Power  Research  Institute  RP-2174-10. 

Descriptors:  "Paleolimnology,  "Acid  rain,  "Sul- 
fates, "Water  pollution  sources,  "Sulfur,  "Lake 
sediments,  Diagenesis,  Enrichment,  Cores,  Dating, 
Adirondack  Mountains,  New  England,  Great 
Lakes  States,  Florida,  Fate  of  pollutants. 

Sediment  cores  from  lakes  in  four  regions  (Adiron- 
dack Mountains,  northern  New  England,  northern 
Great  Lakes  states,  and  northern  Florida)  were 
analyzed  for  total  sulfur  concentration.  In  all  re- 
gions S  concentrations  in  pre-1900  (1820-1900) 
sediment  were  similar  and  pre-1900  net  sediment 
accumulation  rates  of  S  were  not  significantly  dif- 
ferent. S  enrichment  was  greatest  in  Adirondack 
lake  sediments,  which  had  total  post-1900  S  accu- 
mulation of  1.1  to  7.4  times  pre-1900  S  accumula- 
tion; post-1900  net  sediment  accumulation  rates  of 
S  were  significantly  greater  than  the  other  regions. 
Sediment  from  Maine  and  Vermont  generally  had 
lower  S  concentration  than  Adirondack  sediments. 
S-enrichment  factors  in  these  lakes  ranged  from  1.2 
to  2.1.  There  was  a  positive  correlation  between 
contemporary  limnetic  sulfate  concentration  and 
post- 1900  net  sediment-accumulation  rates  for  Adi- 
rondack and  northern  New  England  study  lakes. 
Sediment  from  the  northern  Great  Lakes  states 
region  had  similar  S  concentration  and  distribution 
with  depth  to  northern  New  England  sediment.  In 
two  northern  Florida  lakes  sediment  showed  little 
variation  in  S  concentration  with  depth,  but  Lake 
Mary  and  L.  Barco  had  higher  S  in  deeper  layers 
(30-55  cm).  These  different  patterns  of  S  distribu- 
tion among  lakes  were  attributed  to  differences  in 
limnetic  sulfate  concentration,  organic  and  inor- 
ganic sedimentation,  and  S  diagenesis.  (Author's 
abstract) 
W89-03552 


EXPERIMENTAL  STUDIES  ON  SOME  FAC- 
TORS INFLUENCING  PHOSPHORUS  SOLU- 
BILIZATION IN  CONNEXION  WITH  THE 
DRAWDOWN  OF  A  RESERVOIR, 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des   Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03557 


SEASONAL  CHANGES  IN  SEDIMENT  AND 
WATER  CHEMISTRY  OF  A  SUBTROPICAL 
SHALLOW  EUTROPHIC  LAKE, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03558 


NITROGEN    DYNAMICS   IN   A   EUTROPHIC 
LAKE  SEDIMENT, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03560 


NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  1.  THE  DENITRIFTCATION  PROCESS, 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 

For  primary  bibliographic  entry  see  Field  21. 

W89-03561 


NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  II.  FRACTIONATION  AND  BIO-AVAIL- 
ABILITY OF  ORGANIC  NITROGEN  COM- 
POUNDS, 

Centro  de  Ecologia  Aplicada  del  Litoral,  Cor- 
rientes  (Argentina). 

For  primary  bibliographic  entry  see  Field  21. 
W89-03562 


MEASURING  CONTAMINANT  TRANSPORT 
RATES  BETWEEN  WATER  AND  SEDIMENTS 
USING  LIMNOCORRALS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
L.  Chant,  and  R.  J.  Cornett. 

Hydrobiologia  HYDRB8,  Vol.  159,  No.  3,  p  237- 
245,  March  22,  1988.  6  fig,  1  tab,  16  ref. 

Descriptors:  "Path  of  pollutants,  "Sediment-water 
interfaces,  "Mesocosms,  "Trace  elements,  "Radioi- 
sotopes, Radioactive  tracers,  Dystrophic  lakes, 
Americium,  Cobalt,  Radium,  Mercury,  Bottom 
sediments,  Suspended  sediments,  Sorption,  Repro- 
ducibility, Stable  isotopes. 

Radiotracers  injected  as  soluble  salts  into  approxi- 
mately 1.2  cu  m  limnocorrals  in  a  shallow  dys- 
trophic lake  were  transported  rapidly  (2  to  12%/d) 
from  the  water  to  the  bottom  sediments.  Removal 
rates  of  most  contaminants  declined  after  about  14 
days.  Tracers  were  removed  from  the  water  much 
more  rapidly  than  stable-element  analogs  present 
naturally.  After  3  wk  americium,  cobalt,  radium, 
mercury,  tin,  and  iron  activities  on  the  enclosure 
walls  were  greater  than  15%  of  the  activity  in  the 
water.  However,  activity  on  the  walls  was  a  small 
fraction  (<6%)  of  the  total  amount  of  tracer  in- 
jected. Particle  fluxes  inside  the  corrals  were  lower 
and  much  less  variable  than  those  measured  out- 
side. This  difference  appears  to  result  from  greater 
resuspension  of  bottom  sediments  in  the  lake  than 
in  the  enclosures.  Both  particle-bound  and  soluble 
tracers  were  measured  in  cores  of  bottom  sedi- 
ments. Tracer  sorption  onto  particles,  diffusion 
into  the  bottom  sediments,  and  uptake  on  the  plas- 
tic enclosure  walls  were  rapid  and  reversible. 
Tracer  kinetics  were  very  reproducible  in  replicate 
enclosures,  providing  a  simple,  experimental 
system  in  which  limnological  conditions  can  be 
manipulated.  Loss  rates  and  distributions  of  stable 
isotopes  and  radioisotopes  can  be  used  to  develop 
and  test  a  general  model  of  element  transport  ap- 
plicable to  both  short  and  long  term  analyses. 
(Author's  abstract) 
W89-03565 

INCORPORATION  OF  35S04U-)  INTO  SEDI- 
MENTS OF  THREE  NEW  YORK  LAKES, 

State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 

D.  H.  Landers,  and  M.  J.  Mitchell. 
Hydrobiologia  HYDRB8,  Vol.  160,  No.  1,  p  85-95, 
March  8,  1988.  2  fig,  5  tab,  51  ref. 

Descriptors:  "Acid  rain,  "Acidification,  "Path  of 
pollutants,  "Fate  of  pollutants,  "Lake  sediments, 
•Sulfates,  "Radiochemical  analysis,  "New  York, 
Sulfur,  Sulfides,  Oxygen,  Acidic  water,  Alkalinity, 
Respiration,  Cores,  Incubation,  Pyrite. 

Intact  sediment  cores  were  obtained  from  three 
New  York  lakes.  Radioactive  sulfur  35  (as  sulfate 
ion)  was  added  to  the  overlying  water  and  cores 
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were  incubated  without  atmospheric  exchange  for 
one  week  at  near-lake-bottom  temperatures.  Head- 
space  flux  of  oxygen  as  an  index  of  sediment  respi- 
ration rates  varied  among  lakes  and  seasonally 
within  lakes.  Acidic  South  Lake  had  the  lowest 
respiration  rate  at  all  seasons  and  also  the  smallest 
net  incorporation  of  the  radioactive  sulfate  ion. 
Summer  net  isotope  transformation  into  ester  sul- 
fate and  non-hydriodic-acid(HI)-reducible  S 
(pyrite  and  carbon-bonded  S)  constituents  was 
88.6%,  89.4%,  and  59%  of  total  sediment  isotope 
for  Oneida,  Deer,  and  South  Lakes.  Seasonal  varia- 
tion of  net  isotope  incorporation  was  observed  in 
each  lake  as  were  differences  in  radioactive  sulfate 
partitioning  into  major  S  pools.  Of  the  S-constitu- 
ents  analyzed,  hydrochloric-acid-digestible  S 
(volatile  sulfides)  was  the  smallest  pool,  while  ester 
sulfate  and  non-HI-reducible  S  together  accounted 
for  greater  than  50%  of  S-isotope  transformation  in 
all  lakes.  In  addition,  ester  sulfate  is  the  major 
product  of  dissolved  sulfate  transformation  and  its 
formulation  results  in  less  alkalinity  generation 
than  the  formation  of  not-HI-reducible  S  constitu- 
ents. Thus  ester  sulfate  transformation  processes 
must  be  considered  in  calculating  alkalinity  genera- 
tion by  lake  sediments.  (Author's  abstract) 
W89-03574 


PREPRINTS  OF  PAPERS  PRESENTED  AT 
THE  196TH  ACS  NATIONAL  MEETING. 

Los  Angeles,  CA,  September  25-30,  1988.  Vol.  28, 
No.  2.  Division  of  Environmental  Chemistry, 
American  Chemical  Society,  Washington,  DC. 
1988.  471  p. 

Descriptors:  'Water  pollution  sources,  *Path  of 
pollutants,  'Greenhouse  effect,  *Fate  of  pollutants, 
•Symposium,  *Chemical  analysis,  'Water  analysis, 
'Water  pollution  effects,  'Pollutant  identification, 
Computer  models,  Statistical  methods,  Chemical 
reactions. 

Papers  presented  at  the  196th  Annual  National 
Meeting  of  the  American  Chemical  Society  are 
discussed.  Topics  include:  (1)  data  analysis  and 
trace  constituents  and  toxic  compounds,  (2)  photo- 
chemical oxidants  and  their  precursors,  (3)  ionizing 
radiation  in  drinking  water,  (4)  environmental 
chemistry  of  dyes,  (5)  Biogeochemistry  of  carbon 
dioxide  and  the  greenhouse  effect,  and  (6)  biologi- 
cal markers  of  environmental  contaminants.  Exam- 
ples of  data  analysis  procedures  appropriate  for 
investigations  of  trace  constituents  and  toxic  com- 
pounds are  presented.  One  symposium  was  orga- 
nized into  two  sessions,  including  'spatial  data  anal- 
ysis' and  'trend  analysis  and  other  statistical  com- 
parisons'. The  first  paper  in  each  session  provides 
an  overview  of  the  topic  and  the  papers  which 
follow  further  demonstrate  recent  developments  in 
the  interpretation  of  environmental  chemistry  data. 
Another  symposium  focused  on  new  developments 
in  the  field  of  atmospheric  photochemical  oxidants. 
The  relationship  of  radon  in  a  drinking  water  to 
indoor  air  and  with  geological  formations  and  the 
overall  population  risk  estimates  for  radionuclides 
in  drinking  water  are  discussed.  Some  of  the  most 
recent  developments  in  the  areas  relevant  to  the 
fate  of  dyes  are  presented.  Changes  that  might  be 
expected  if  the  concentration  of  carbon  dioxide 
and  other  trace  gases  continues  to  increase  in  the 
atmosphere  are  described.  Research  on  the  devel- 
opment, application  and  validation  of  biological 
markers  in  environmental  species  as  indicators  of 
exposure  to  toxic  chemicals  (or  as  predictors  of  the 
adverse  consequences  of  that  exposure)  is  dis- 
cussed. (See  W89-03596  thru  W89-03656)  (Miller- 
PTT) 
W89-03595 


STATISTICAL  METHODS  FOR  A  REGIONAL 
GROUND-WATER  QUALITY  APPRAISAL  IN 
DIFFERENT  LAND-USE  AREAS,  LONG 
ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 
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TRACE  ORGANIC  COMPOUNDS  IN  GROUND 
WATER  IN  SOUTH-CENTRAL  KANSAS  AS  IN- 


FERRED FROM  GAS  CHROMATOGRAPHY 
WITH  FLAME-IONIZATION  DETECTION, 

Kansas  State  Geological  Survey,  Lawrence. 
J.  O.  Helgesen,  and  E.  M.  Thurman. 
IN:  Preprints  of  Papers  Presented  at  the   196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  9-12.  3  fig,  3  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Water 
analysis,  'Gas  chromatography,  'Kansas, 
'Groundwater  pollution,  'Water  pollution,  Trace 
levels,  Organic  compounds,  Oil  industry,  Range- 
land. 

A  13,000  square  kilometer  area  in  south-central 
Kansas  was  studied  to  compare  organic  ground- 
water quality  between  relatively  undeveloped 
rangeland  areas  and  petroleum  production  areas. 
Potential  nonpoint-source  contamination  in  petro- 
leum production  areas  is  posed  by  hydrocarbons 
that  may  move  downward  in  association  with 
brines  disposed  of  in  leaky  surface  ponds.  Gas 
chromatography  analyses  of  random  groundwater 
samples  from  beneath  both  types  of  areas  indicated 
concentrations  sufficiently  small  so  as  to  prevent 
identification  of  specific  organic  compounds.  Re- 
sults obtained  from  gas  chromatography  with  a 
flame-ionization  detector  were  evaluated  using 
nonparametric  statistical  analyses.  The  presence 
and  relative  concentrations  of  these  trace  com- 
pounds indicate  no  definite  differences  between  the 
rangeland  and  petroleum  production  areas.  The 
applied  data  analysis  procedures  provide  examples 
of  using  chromatogram-peak  frequency  and  height 
to  characterize  organic-compound  occurrence. 
(See  also  W89-03595)  (Author's  abstract) 
W89-03597 


INTELLIGENT  DATA  ANALYZER:  HERBI- 
CIDE TRANSPORT  IN  THE  CEDAR  RIVER, 
IOWA, 

Kansas  State  Geological  Survey,  Lawrence. 
E.  M.  Thurman,  P.  J.  Squillace,  K.  M.  Strzepek, 
and  L.  Garcia. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  13-15. 

Descriptors:  'Data  analysis,  'Path  of  pollutants, 
'Herbicides,  'Cedar  River,  'Iowa,  'Graphical 
analysis,  'Computers,  'Computer  models,  Water 
pollution,  Artificial  intelligence,  Rivers,  Water 
quality,  Model  studies,  Statistical  analysis,  Seasonal 
variation,  Agricultural  runoff,  Alachlor,  Atrazine. 

The  U.  S.  Geological  Survey,  in  cooperation  with 
the  University  of  Colorado,  has  developed  an  intel- 
ligent data  analyzer  prototype  that  uses  artificial 
intelligence  technology  to  assist  water  quality  spe- 
cialists in  the  analysis  of  large  chemical  and  hydro- 
graphic  data  bases.  The  prototype  was  used  to 
analyze  the  transport  of  herbicides  in  the  Cedar 
River,  which  drains  a  large  basin  (about  17,000  sq 
km)  in  eastern  Iowa.  The  program  uses  physical 
modeling  to  estimate  the  mass  flux  of  herbicides 
from  surface  and  ground  water  and  displays  the 
data  in  graphical  form.  The  interactive  color 
graphics  allow  the  user  to  do  rapid  real-time  sensi- 
tivity analysis  on  the  mass  flux  of  herbicides  at  six 
different  sampling  sites.  Furthermore,  simple  statis- 
tical procedures  can  be  used  to  analyze  the  data, 
including:  (1)  regression  analysis,  (2)  bar  charts, 
and  (3)  histograms  in  a  series  of  stacked  windows. 
The  program  calls  upon  the  expertise  and  experi- 
ence of  the  user  as  well  as  the  graphical  color 
display  of  data  to  interpret  mass  flux  of  herbicides 
in  surface  water.  Application  of  the  prototype  to 
the  Cedar  River  in  Iowa  indicates  variation  in 
herbicide  transport  related  to  seasonal  runoff  and 
drainage  area.  A  trazine  and  alachlor  were  the 
major  herbicides  present.  (See  also  W89-03595) 
(Miller-PTT) 
W89-03598 


DATA  CHARACTERISTICS:  GROUNDWATER 

MONITORING'S  'CATCH  22', 

IBM    Corp.,    Hopewell    Junction,    NY.    General 

Technology  Div. 

For  primary  bibliographic  entry  see  Field  7C. 


Sources  Of  Pollution — Group  5B 

W89-O360O 


PREDICTION  OF  RAINWATER  ACIDITY 
USING  TRACE  ELEMENT  CONCENTRA- 
TIONS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Vong,  and  R.  E.  Peterson. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  30-33.  13  ref. 
USDOE  contract  DE-AC06-76RLO-1830. 

Descriptors:  'Water  pollution  sources,  'Statistical 
models,  'Acid  rain,  Least  squares  method,  Emis- 
sion spectroscopy,  Neutron  activation  analysis, 
Precipitation,  Chemistry  of  precipitation,  Trace 
elements,  Estimating,  Copper  smelting,  Sulfates, 
Hydrogen  ion  concentration. 

A  multivariate  regression  model,  partial  least 
squares,  was  applied  to  trace  element  data  to  pre- 
dict rainwater  acidity  near  a  large  copper  smelter 
located  in  Tacoma,  Washington.  From  >  50 
chemical  measurements  which  were  obtained  via 
instrumental  neutron  activation  analysis,  ion  chro- 
matography, pH,  and  inductively  coupled  plasma 
emission  spectroscopy,  the  data  were  reduced  to  a 
smaller  set  of  precise  and  appropriate  chemical 
variables.  The  data  analysis  included  determining 
the  detection  limits  from  blanks,  calculating  total 
concentrations  from  soluble  and  insoluble  instru- 
mental neutron  activation  analysis,  evaluating  ex- 
perimental precision  based  on  ten  co-located  sam- 
plers and  calculating  upwind-downwind  differ- 
ences for  six  storms.  Partial  least  squares  extracted 
three  intrepretable  factors  which  correctly  predict- 
ed the  smelter's  contribution  to  S04  and  pH  in  rain 
collected  immediately  downwind.  Partial  least 
squares  was  able  to  estimate  a  smelter  contribution 
to  acidity  based  on  the  smelter's  trace  metal  finger- 
print for  two  other  downwind  regions  where  other 
methods  do  not  provide  an  estimate.  (See  also 
W89-03595)  (Author's  abstract) 
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FACTORS  GOVERNING  THE  CONCENTRA- 
TION OF  HYDROGEN  PEROXIDE  IN  STORM 
INFLOW  AIR, 

Brookhaven  National  Lab.,  Upton,  NY. 
L.  I.  Kleinman,  and  A.  C.  D.  Leslie. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  99-102.  2  fig,  8  ref. 
USDOE  contract  DE-AC02-76OO016. 

Descriptors:  'Water  pollution  sources,  'Air  pollu- 
tion, 'Acid  rain,  'Hydrogen  peroxide,  'Chemical 
reactions,  Storms,  Precipitation,  Chemistry  of  pre- 
cipitation, Troposphere. 

Aqueous  phase  reaction  of  S02  with  H202  is  a 
major  source  of  sulfate  and  acidity  in  precipitation 
in  industrialized  regions.  Under  many  conditions, 
the  total  amount  of  S02  oxidized  to  H2S04  can  be 
limited  by  the  amount  of  H202  present  in  the 
atmosphere.  Gas  phase  H202  has  been  measured  at 
mid-tropospheric  altitudes  during  June  1987,  near 
Columbus,  Ohio.  Data  from  five  flights  at  pressure 
levels  above  750  mb  (approximately  2600  m)  indi- 
cate that  H202  is  an  increasing  function  of  dew 
point.  Photochemical  calculations  show  that,  for 
many  conditions  of  interest  in  moderately  polluted 
regions,  the  formation  rate  of  H202  is  proportional 
to  the  rate  at  which  free  radicals  are  produced. 
Radical  production,  in  turn,  is  often  dominated  by 
photolysis  of  03  yielding  O(ID),  followed  by  a 
reaction  of  O(ID)  with  H20  yielding  20H.  The 
observed  dependence  of  H202  on  dew  point  can 
be  qualitatively  explained  by  the  above  reaction 
sequence.  (See  also  W89-03595)  (Miller-PTT) 
W89-03604 


PHOTOLYSIS  OF  FE(III)-HYDROXY  COM- 
PLEXES AS  A  SOURCE  OF  HYDROXYL  RADI- 
CALS IN  ATMOSPHERIC  WATERS, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
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Environmental  Studies. 
B.  C.  Faust,  and  J.  Hoigne. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1988.  p   114-115.    1   fig. 

Descriptors:  'Water  pollution  sources,  'Atmos- 
pheric water,  'Iron,  'Photochemical  reactions, 
•Acid  rain,  Chemical  reactions,  Chemistry  of  pre- 
cipitation, Precipitation,  Photolysis. 

The  measurement  of  the  rate  of  Fe(OH)(  +  2)  pho- 
tolysis was  investigated  under  conditions  which 
closely  approximate  the  chemical  conditions  of 
acidified  clouds,  rain,  and  fog.  Experiments  were 
performed,  using  sunlight  or  monochromatic  light, 
with  air-saturated  solutions  containing  0.00001  M 
soluble  monomelic  Fe(III)  at  pH  3  to  4.  A  critical 
review  of  40  years  of  literature  provided  quantum 
yields  for  this  reaction,  which  together  with  exper- 
imental measurements  of  quantum  yields  were  used 
in  a  photochemical  model  to  predict  rate  of 
Fe(OH)(  +  2)  photolysis  in  sunlight.  Experimental 
and  model  results  indicate  that  the  sunlight  photol- 
ysis rate  of  Fe(OH)(  +  2)  is  significantly  faster  than 
previous  conservative  estimates.  Additional  results 
are  presented  on  model  calculations  of  the  sunlight 
photolysis  of  Fe(III)  dimers  -  Fe2(OH2)(  +  4)  -  as 
a  source  of  OH  radicals  and  on  experimental  inves- 
tigations of  the  photolysis  of  Fe(III)-oxalate  com- 
plexes as  a  source  of  Fe(II).  A  general  discussion  is 
given  on  photochemical  reactions  of  oxy-radicals 
produced  in  the  re-oxidation  of  Fe(II)  to  Fe(III). 
(See  also  W89-03595)  (Miller-PTT) 
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Several  studies,  that  recently  appeared  in  the  litera- 
ture, of  the  fate  of  rhodamine  WT  in  reactive 
environments  that  were  acidic  or  that  presented 
significant  opportunity  for  dye  sorption  onto  solids 
are  reviewed.  Because  the  dye  is  routinely  used  in 
hydrologic  studies,  its  intentional  introduction  into 
aquatic  environments  has  provided  many  opportu- 
nities for  observation  in  field  situations.  In  certain 
environments,  rhodamine  WT  has  demonstrated 
reactivity.  In  an  acidic  and  metal-rich  stream,  the 
stability  of  rhodamine  WT  was  time  dependent  and 
varied  with  location  along  the  stream.  The  effects 
of  acidic  waters  on  dyes  include  lowered  dye 
solubility  and  enhanced  photochemical  decay.  In 
acidic  water,  the  dye  has  shown  a  high  affinity  for 
amorphous  Fe(OH)3  surfaces,  which  are  them- 
selves commonly  found  in  acid  mine  drainage.  (See 
also  W89-03595)  (Miller-PTT) 
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The  degradation  of  Disperse  Blue  79  (a  disperse 
dye  produced  in  large  quantities  in  the  United 
States)  and  2-bromo-4,6-dinitroaniline  (an  impor- 
tant intermediate  in  the  preparation  of  Disperse 
Blue  79)  were  studied  in  anaerobic  sediment-water 
systems.  Both  compounds  were  readily  reduced  in 
these  systems;  half-lives  were  on  the  order  of  min- 
utes. For  Disperse  Blue  79,  five  degradation  prod- 
ucts were  detected,  three  of  which  were  identified 
as  l,2-diamino-4-nitro-6-bromobenzene  and  two 
azo  compounds  resulting  from  reduction  of  the 
nitro  groups.  These  results  indicate  that  the  azo 
linkage  and  the  nitro  groups  of  Disperse  Blue  79 
are  susceptible  to  reduction.  l,2-Diamino-4-nitro-6- 
bromobenzene  was  detected  in  both  the  aqueous 
and  sediment  phases,  whereas  the  azo  compounds 
could  be  detected  only  in  the  sediment  phase. 
Reduction  of  2-bromo-4,6-dinitroaniline  in  a  sedi- 
ment-water system  yielded  only  l,2-diamino-4- 
nitro-6-bromobenzene.  These  studies  suggest  that 
disperse  azo  dyes  may  undergo  reduction  in 
bottom  sediments  in  the  environment,  resulting  in 
the  subsequent  release  of  potentially  hazardous  ar- 
omatic amines  into  the  water  column.  (See  also 
W89-03595)  (Author's  abstract) 
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DYES  IN  THE  ENVIRONMENT:  DYEING 
WASTES  IN  LANDFILL, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Textile 
Engineering. 

W.  C.  Tincher,  and  D.  W.  Dickson. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  188-190.  1  tab,  4 
fig,  3  ref. 

Descriptors:  'Textile  mill  wastes,  'Dye  industry 
wastes,  'Landfills,  'Fate  of  pollutants, 
•Wastewater  treatment,  'Sludge  disposal,  Biologi- 
cal wastewater  treatment,  Degradation,  Chroma- 
tography. 

Experiments  have  been  conducted  to  determine 
the  fate  of  dyes  that  enter  landfill  via  sludge  from 
biological  treatment  plants  receiving  textile  dyeing 
wastewater.  A  simulated  landfill  facility  was  con- 
structed and  filled  with  sludges  from  three  treat- 
ment plants  receiving  more  than  75%  textile 
dyeing  wastewater.  Effluent  and  landfill  interior 
samples  were  collected  and  analyzed  by  high  per- 
formance liquid  chromatography  for  24  dyes  used 
in  large  volumes  in  textile  dyeing.  Detectability 
limits  were  1  to  10  parts-per-billion  for  most  dyes 
included  in  the  study.  No  dyes  were  present  in  the 
effluents  or  column  interior  samples  at  levels  great- 
er than  the  detectability  limits.  Effluent  and  interi- 
or samples  were  also  analyzed  for  priority  pollut- 
ants and  possible  dye  degradation  products  by  gas 
chromatography-mass  spectrometry.  No  dye  deg- 
radation products  were  found  in  the  dye  column 
effluent  samples.  Subsequent  studies  on  dyes  ex- 
posed to  sludges  suggest  that  the  dyes  are  strongly 
adsorbed  and  tenaciously  held  by  wastewater  treat- 
ment plant  sludges.  (See  also  W89-03595)  (Au- 
thor's abstract) 
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SOLUBILITY  OF  DISPERSE  DYES  --  ENVI- 
RONMENTAL IMPLICATIONS, 
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Several  halogenated  aliphatic  compounds,  includ- 
ing fumigant  pesticides  and  industrial  chemicals, 
were  examined  for  their  slow  desorbing  behavior 
in  soils.  Based  on  equilibrium  distribution  coeffi- 
cients, these  compounds  can  be  regarded  to  have 
weak  to  moderate  sorption  tendencies.  Two  de- 
sorption schemes  were  used:  (1)  consecutive  aque- 
ous extraction,  and  (2)  desorption  with  continuous 
removal  of  aqueous-phase  chemical.  A  relatively 
immobile  sorbed  fraction  was  obtained  for  all  com- 
pounds, ranging  up  to  several  percent  of  initial. 
Increasing  adsorption  time  resulted  in  increasing 
amounts  but  decreasing  lability  of  this  fraction. 
Significant  amounts  were  liberated  on  pulveriza- 
tion of  the  soil,  suggesting  the  presence  of  soil 
structures  which  occlude  the  chemical.  (See  also 
W89-03595)  (Author's  abstract) 
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The  distribution  of  trichloroethane,  cis-l,2-dichlor- 
oethane  and  tetrachloroethane  vapors  in  soil  gas 
above  a  contaminant  plume  at  Picatinny  Arsenal  in 
Morris  County,  New  Jersey  has  been  studied. 
Vadose-zone  gas  samples  were  collected  from  two 
or  three  depths  at  each  of  six  locations  above  the 
main  axis  of  the  groundwater  solute  plume.  Trich- 
loroethane vapor  concentrations  decreased  with 
horizontal  distance  downgradient  from  the  con- 
taminant source  and  vertical  distance  above  the 
water  table.  The  concentration  of  trichloroethane 
in  all  vapor  samples  collected  from  depths  within 
0.75  m  of  land  surface  was  less  than  the  analytical 
detection  limit  of  40  ng/1.  The  highest  trichlor- 
oethane concentration  (7270  ng/1)  was  measured  in 
gas  samples  collected  approximately  0.3  m  above 
the  water  table  near  the  source  of  contamination. 
Cis-l,2-dichloroethane  and  tetrachloroethane  also 
were  detected  in  select  gas  samples  at  maximum 
concentrations  of  133  and  134  ng/1,  respectively. 
Concentrations  of  trichloroethane,  cis-l,2-dichlor- 
oethane  and  tetrachloroethane  in  the  vadose-zone 
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soil  gas  show  significant  correlations  with  the  con- 
centrations of  the  same  compounds  in  the  underly- 
ing groundwater.  Measurement  of  the  moisture 
content  of  soil  samples  collected  from  the  vadose 
zone,  in  conjunction  with  laboratory-generated 
water-vapor  isotherms  for  the  same  soil  samples, 
indicates  that  the  distribution  of  trichloroethane 
between  vapor  and  soil  can  be  predicted  by  a 
conventional  water-soil  isotherm  and  the  Henry's 
Law  constant  of  the  compound.  (See  also  W89- 
03595)  (Author's  abstract) 
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Detecting  the  presence,  and  monitoring  the  migra- 
tion, of  petroleum  hydrocarbons  in  subsurface  en- 
vironments has  become  a  major  focus  at  sites 
where  soil  or  groundwater  is  contaminated  by 
refined  petroleum  products.  Many  of  these  hydro- 
carbons are  not  readily  monitored  by  the  collec- 
tion and  analysis  of  groundwater  or  soil-gas  sam- 
ples due  to  their  low  solubilities  or  vapor  pres- 
sures. Petroleum  hydrocarbons  are  often  oxidized 
under  aerobic  or  mildly  reducing  conditions  to 
produce  carbon  dioxide  gas  as  an  end  product. 
Mapping  carbon  dioxide  concentrations  in  shallow 
soil  gas  can  sometimes  provide  an  approximation 
of  subsurface  plumes  even  though  the  hydrocarbon 
contaminants  are  absent  from  soil  gas.  This  tech- 
nique is  particularly  useful  for  detecting  hydrocar- 
bons which  are  either  readily  degraded  (chemical- 
ly or  biologically)  or  are  semi-volatile.  In  addition, 
the  presence  of  intermediate  breakdown  products 
in  downgradient  monitoring  wells  has  been  used  to 
predict  potential  migration  pathways  for  petrole- 
um hydrocarbons  since  these  oxidized  interme- 
diates are  considerably  more  mobile  than  their 
parent  compounds.  While  confirmatory  soil  and/or 
groundwater  sampling  is  always  required,  analyz- 
ing for  breakdown  products  in  shallow  soil  gas  and 
off-site  groundwater  samples  has  been  used  to  esti- 
mate the  subsurface  migration  of  hydrocarbon  con- 
taminants. (See  also  W89-03595)  (Author's  ab- 
stract) 
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Fillets  of  thirty-five  fish  were  examined  for  poly- 
chlorinated  dibenzofurans.  The  fish  were  from  8 


sites  contaminated  with  industrial  chemicals  or 
with  known  or  suspected  levels  of  polychlorinated 
biphenyls.  Polychlorinated  dibenzofurans  were  ex- 
tracted and  cleaned  up  by  column  chromatography 
on  a  series  of  modified  silica  gels,  carbon  and 
aluminum  adsorbents.  Selected  ion  mass  spectrom- 
etry with  capillary  gas  chromatography  was  used 
for  quantification.  Predominant  polychlorinated  di- 
benzofurans found  were:  (1)  2,3,7, 8-tetra-chlorinat- 
ed  dibenzofuran  which  occurred  in  13  fish  at  levels 
up  to  95  ppt,  and  (2)  2,3,4,7,8-penta-chlorinated 
dibenzofuran  which  occurred  in  14  fish  at  levels  up 
to  114  ppt.  Other  tri-  through  hepta-chlorinated 
dibenzofurans  were  found  with  less  frequency. 
These  were  tentatively  identified  as  2,4,6-substitut- 
ed  polychlorinated  dibenzofurans.  Polychlorinated 
dibenzofurans  were  not  found  in  15  fish.  Whereas 
the  presence  of  polycyclic  aromatic  hydrocarbons 
in  seven  fish  had  been  judged  an  indicator  of 
polychlorinated  dibenzofuran  contamination  in 
fish,  the  absence  of  polychlorinated  dibenzofurans 
in  seven  fish  with  up  to  45  ppm  polycyclic  aromat- 
ic hydrocarbon  suggested  that  this  correlation  may 
not  always  be  valid.  (See  also  W89-03595)  (Au- 
thor's abstract) 
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Several  probable  seawater  pollutants  were  selected 
as  probes  for  studying  photochemical  reactions  in 
seawater,  including  2-nitrotoluene,  4-nitrotoluene, 
styrene,  4,5-dichloroguaiacol,  4,5,6-trichloroguaia- 
col,  and  tetrachloroguaiacol.  Solutions  of  each 
probe  in  buffered  distilled  water,  synthetic  sea- 
water and  natural  seawater  were  irradiated  in  a 
temperature-controlled  photoreactor.  Photolysis 
rates,  based  on  first  order  or  psuedo-first  order 
kinetics  were  calculated  and  photoproducts  identi- 
fied. No  degradation  was  observed  in  any  dark 
controls  and  rates  for  all  probes  were  the  same  in 
filter-sterilized  and  raw  natural  seawater.  All  six 
probes  had  photolysis  rates  in  natural  seawater  that 
were  different  from  those  in  distilled  water.  Syn- 
thetic seawater  appeared  to  be  a  very  good  model 
for  natural  seawater  in  the  case  of  the  chlorinated 
guaiacols,  but  less  so  for  2-nitrotoluene,  4-nitrotol- 
uene and  styrene.  2-Nitrotoluene  and  styrene  had 
higher  rates  in  natural  seawater  than  in  distilled 
water,  while  the  other  four  probes  had  lower  rates. 
Sodium  chloride  accelerated  the  photolysis  of  2- 
nitrotoluene  by  catalyzing  an  intra-molecular  rear- 
rangement; however,  it  decreased  the  apparent 
photolysis  rate  of  all  three  chlorinated  guaiacols, 
possibly  by  participating  in  a  photonucleophilic 
substitution  reaction  with  the  chlorines  on  the  ring. 
Magnesium  and  calcium  ions  had  an  inhibitory 
effect  on  the  photolysis  of  both  2-  and  4-nitrotolu- 
ene. Natural  seawater  or  photosensitizers  or  pho- 
tooxidants  mediated  the  photochemical  transfor- 
mation of  styrene  to  styrene  oxide.  (See  also  W89- 
03595)  (Author's  abstract) 
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CAN  CHLOROPHENOLS  -  DECONTAMINAT- 
ED THROUGH  BINDING  TO  HUMIC  ACID  - 
BE  RELEASED, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-03654 
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Results  from  a  2  year  study  of  the  adsorption/ 
desorption  and  biotic/abiotic  transformation  of  (1) 
phenothiazine,  (2)  2,2',4,4'  tetrachlorobiphenyl,  (3) 
1-chloronaphthalene,  (4)  2-fluoromethyl  phenoth- 
iazine, and  (5)  2-chloro-5  trifluoromethyl  benzo- 
phenone  in  anaerobic  subsurface  soil  microcosms 
are  discussed.  Phenothiazine,  2-fluoromethyl  phen- 
othiazine and  2-chloro-5  trifluoromethyl  benzophe- 
none  were  transformed  in  the  anaerobic  environ- 
ment. The  major  transformation  products  were 
identified  by  electron  impact  gas  chromatography/ 
mass  spectrometry.  After  seven  months  in  the  an- 
aerobic subsurface  soil  microcosms,  1-chloron- 
aphthalene and  2,2',4,4'  tetrachlorobiphenyl  have 
not  been  changed.  (See  also  W89-03595)  (Author's 
abstract) 
W89-03655 


INFLUENCE  OF  DRY  DEPOSITED  SULFATE 
AND  NITRATE  ON  PRECIPITATION  CHEM- 
ISTRY  IN  THE  LOS  ANGELES  AIR  BASIN, 

ERT,  Inc.,  Camarillo,  CA. 
J.  R.  Young,  J.  F.  Collins,  A.  A.  Huang,  M.  D. 
Zeldin,  and  E.  C.  Ellis. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  431-437.  1  fig,  3 
tab,  6  ref. 

Descriptors:  'California,  'Water  pollution  sources, 
'Sulfates,  'Nitrates,  'Ammonium,  'Los  Angeles, 
'Air-water  interfaces,  'Statistical  methods,  'Acid 
rain,  Pollutant  identification,  Chemistry  of  precipi- 
tation, Hydrogen  ion  concentration,  Calcium. 

Precipitation  samples,  collected  on  an  event  basis 
in  Southern  California  since  late  1979  by  the 
Southern  California  Edison  Company,  were  ana- 
lyzed for  pH,  conductivity,  major  cations  and 
anions  and  trace  metals.  The  number  of  active  sites 
in  the  sampling  network  has  varied  from  16  to  24. 
Quality  control  methods  such  as  ionic  balance  and 
statistical  means  of  identifying  outliers  were  used 
to  screen  data  before  inclusion  into  a  validated 
precipitation  chemistry  data  base.  An  observed 
linear  relationship  between  log  concentration  and 
log  volume  for  individual  precipitation  events  was 
used  to  remove  the  influence  of  event  volume  on 
precipitation  chemistry.  Principal  component  anal- 
ysis of  the  volume-adjusted  data  set  identified  inde- 
pendent sources  contributing  to  the  chemical  com- 
position of  precipitation  in  Southern  California. 
These  sources  include:  (1)  a  neutral  soil  dust/sea 
salt  component  with  dry-deposited  sulfate  and  ni- 
trate, (2)  an  acidic  anthropogenic  component  com- 
prised of  sulfate,  nitrate,  and  ammonium,  and  (3) 
components  representing  independent  behavior  of 
acidity,  calcium,  and  ammonium.  (See  also  W89- 
03595)  (Author's  abstract) 
W89-03656 


FLOOD  CONTROL  OF  URBAN  RUNOFF  IN 

THE  EAST  AREA  OF  OSAKA  PREFECTURE 

(NEYA  RIVER  BASIN), 

Osaka  Prefecture  Sewerage  Div.  (Japan). 

For  primary  bibliographic  entry  see  Field  4A. 

W89-03665 


SYSTEMS   ANALYSIS   IN   WATER   QUALITY 
MANAGEMENT. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-03679 
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SYSTEM  APPROACH  TO  ANALYSIS  OF 
WATER  QUALITY  DUE  TO  TRANSPORT 
MECHANISMS  IN  THE  WATER  ENVIRON- 
MENT, 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03690 


WATER  QUALLTY  MODELING  BY  A  LINEAR 
SYSTEM  APPROACH, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03691 


ANALYSIS  OF  HISTORICAL  SURFACE 
WATER  ACIDIFICATION  IN  SOUTHERN 
NORWAY  USING  A  REGIONALIZED  CON- 
CEPTUAL MODEL  (MAGIC), 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03692 


SURFACE  WATER  ACIDIFICATION:  THE 
BIRKENES  DATA  REVISITED, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
M.  B.  Beck,  D.  Drummond,  F.  M.  Kleissen,  S. 
Langan,  and  H.  S.  Wheater. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  133- 
150,  10  fig,  11  ref. 

Descriptors:  *System  analysis,  *Acidification, 
•Acid  rain,  *Birkenes,  *Model  studies,  *Time 
series  analysis,  Rainfall,  Streams,  Algorithms, 
Mathematical  models,  Precipitation,  Hydrogen, 
Calcium,  Magnesium,  Aluminum,  Sulfates,  Catch- 
ment areas,  Flow,  Estimating  equations,  Acid 
streams,  Surface  water,  Norway. 

Previous  experimental  studies  of  the  Birkenes 
catchment  in  southern  Norway  have  been  a  semi- 
nal contribution  to  the  investigation  of  surface 
water  acidification  phenomena.  Despite  consider- 
able progress  in  the  development  and  evaluation  of 
mathematical  models  by  reference  to  this  catch- 
ment, relatively  little  work  has  been  done  on  the 
systematic  identification  of  these  models.  In  this 
paper,  time-series  field  data  from  the  autumn  of 
1974  are  reexamined  using,  among  other  methods, 
recursive  estimation  algorithms  (the  extended 
Kalman  filter,  and  an  instrumental  variable  estima- 
tor). The  data  comprise  daily  observations  of  pre- 
cipitation, and  the  concentrations  of  H(  +  ), 
Ca(2  +  ),  Mg(2  +  ),  Al(3  +  ),  and  S04(2-)  ions  in  the 
stream  draining  the  catchment.  These  show  the 
unequivocal  response  of  the  catchment  to  acidic 
precipitation  events,  although  it  is  by  no  means 
easy  to  disentangle  from  the  observations  the  pre- 
cise nature  of  the  relationships  between  causes  and 
effects.  Preliminary  results  suggest  that  the  behav- 
ior of  the  Birkenes  catchment  is  usually  dominated 
by  physical  water  flow  characteristics  and  that 
chemical  interactions  are  of  greatest  significance 
and  interest  during  the  first  major  precipitation 
event  following  a  long,  dry  summer  period.  (See 
also  W89-03679)  (Author's  abstract) 
W89-03693 


CALIBRATION  AND  COUPLING  OF  CONCEP- 
TUAL RAINFALL-RUNOFF/CHEMICAL  FLUX 
MODELS  FOR  LONG-TERM  SIMULATION 
OF  CATCHMENT  RESPONSE  TO  ACIDIC 
DEPOSITION, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-03694 


MODELLING  DISTRIBUTIONS  OF  AQUATIC 
CHEMISTRY  IN  REGIONS  IMPACTED  BY 
ACID  DEPOSITION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2K. 

W89-03695 


DEVELOPMENT  OF  A  LAKE  ACIDIFICATION 
MODEL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 
W.-S.  Lung. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  173- 
181,  4  fig,  12  ref. 

Descriptors:  'Systems  analysis,  *Model  studies, 
•Lakes,  'Acidification,  'Acid  rain,  Rainfall, 
Carbon  dioxide,  Carbonates,  Bicarbonates,  Equilib- 
rium, Physical  properties,  Chemical  properties,  Bi- 
ological properties,  Seasonal  variation,  Hydrogen 
ion  concentration,  Alkalinity,  Epilimnion,  Hypo- 
limnion,  Interfaces,  Air-water  interfaces,  Runoff, 
Model  testing,  Photosynthesis,  Respiration,  Nitrifi- 
cation, Oxidation,  Denitrification,  Sulfur,  Sulfates. 

A  lake  acidification  model  has  been  developed  to 
quantify  a  cause-effect  relationship  between  acid 
inputs  and  lake  responses.  The  model  incorporates 
the  carbon  dioxide-bicarbonate-carbonate  equilib- 
ria with  major  physical,  chemical,  and  biological 
processes,  which  affect  the  seasonal  lake  pH  and 
alkalinity  levels,  in  a  two-layer  (epilimnion  and 
hypolimnion)  time-variable  fashion.  Processes  in- 
corporated into  the  model  include  carbon  dioxide 
exchange  at  the  air-water  interface,  vertical  diffu- 
sion in  the  water  column,  and  processes  contribut- 
ing to  internal  sinks  and  sources  of  alkalinity  and 
carbon  dioxide  acidity  (e.g.,  photosynthesis,  respi- 
ration, nitrification,  sulfide  oxidation,  denitrifica- 
tion, and  sulfate  reduction).  Alkalinity  and  carbon 
dioxide  acidity  input  from  atmospheric  precipita- 
tion on  the  lake  surface  as  well  as  from  the  water- 
shed runoff  are  also  incorporated  as  loadings.  The 
model  has  been  applied  to  the  Bickford  Reservoir 
in  Massachusetts,  Panther  and  Woods  Lakes  in 
New  York,  and  Lake  Anna  in  Virginia  with  en- 
couraging results.  (See  also  W89-03679)  (Author's 
abstract) 
W89-03696 


MODELLLNG  STREAM  ACIDIFICATION  IN 
UPLAND  WALES, 

Institute  of  Hydrology,  Wallingford  (England). 
P.  G.  Whitehead,  R.  Neale,  and  P.  Paricos. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  183- 
194,  5  fig,  3  tab,  13  ref. 

Descriptors:  'Systems  analyis,  *Acid  rain,  *Wales, 
•Model  studies,  'Acidification,  Prediction, 
Streams,  Watersheds,  Forest  watersheds,  Catch- 
ment areas,  History,  Forests,  Coniferous  forests. 

Historical  reconstructions  and  predictions  of 
streamwater  acidification  are  presented  for  a  moor- 
land and  a  forested  catchment  in  the  Welsh  Up- 
lands at  Llyn  Brianne.  The  model  MAGIC  (Model 
of  Acidification  of  Groundwater  In  Catchments)  is 
used  to  illustrate  that  atmospheric  deposition  and 
conifer  afforestation  can  increase  stream  acidity. 
The  historical  trends  determined  by  the  model 
illustrate  that  long-term  acidification  has  been 
present  since  the  turn  of  the  century  and  will 
continue  unless  deposition  levels  are  reduced  sig- 
nificantly. (See  also  W89-03679)  (Author's  ab- 
stract) 
W89-03697 


KINETIC  AND  EQUILIBRIUM  FORMULA- 
TIONS IN  MODELLING  OF  HYDROPHOBIC 
ORGANIC  CHEMICALS  IN  SURFACE  AND 
GROUND  WATERS, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
P.  J.  Witkowski,  and  P.  R.  Jaffe. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  333- 
338,  3  fig,  8  ref. 

Descriptors:  'Systems  analysis,  'Path  of  pollut- 
ants, 'Model  studies,  'Kinetics,  'Equilibrium,  'Or- 
ganic compounds,  'Sorption,  'Fate  of  pollutants, 
Sediments,  Monte  Carlo  method,  Aroclors,  Poly- 
chlorinated  biphenyls,  Surface  water,  Groundwat- 


Soil/sediment  uptake  and  release  processes  are  im- 
portant in  properly  modeling  the  behavior  and  fate 


of  anthropogenic  organic  compounds  in  natural 
water  systems.  Sorption/desorption  processes  can 
be  represented  by  either  equilibrium-  or  kinetic- 
based  formulations.  Monte  Carlo-type  simulations, 
using  a  Latin  hypercube  sampling  scheme,  are  used 
to  determine  which  sorption  formulation  is  appro- 
priate for  a  number  of  different  environmental 
systems.  The  results  show  that  for  certain  combi- 
nations of  system  parameters  the  equilibrium-based 
formulations  are  accurate.  For  other  combinations, 
a  kinetic  formulation  is  necessary  to  properly  ac- 
count for  the  dynamics  of  the  sediment-contami- 
nant interactions.  (See  also  W89-03679)  (Author's 
abstract) 
W89-03712 


LOGIC  DYNAMIC  SIMULATION  FOR  WATER 
QUALITY  MANAGEMENT, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03720 


NARRAGANSETT  BAY:  ISSUES,  RESOURCES, 
STATUS  AND  MANAGEMENT. 

National   Oceanic   and   Atmospheric  Administra- 
tion, Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2L. 

W89-03723 


POLLUTION  INPUTS, 

E.  Hoffman. 

IN:  Narragansett  Bay:  Issues,  Resources,  Status 
and  Management.  Proceedings  of  a  Seminar  held 
January  28,  1985,  Washington,  DC.  NOAA  Estu- 
ary-of-the-Month  Seminar  Series,  No.  1,  August 
1987.  p  31-70,  8  fig,  10  tab,  54  ref. 

Descriptors:  'Rhode  Island,  'Water  pollution 
sources,  'Narragansett  Bay,  'Urban  runoff, 
'Wastewater  disposal,  Industrial  wastewater, 
Sewers,  Industrial  wastes,  Industrial  wastewater, 
Oil  pollution,  Oil  spills. 

Preliminary  findings  of  National  Oceanic  and  At- 
mospheric Administration  (NOAA)  research  on 
the  sources  of  pollutants  in  Narragansett  Bay  are 
summarized.  Each  source  (urban  runoff,  dry 
weather  combined  sewer  overflow  discharges, 
sewage  treatment  plants,  direct  industrial  dis- 
charge, waste  crankcase  oil  dumping,  and  oil  spills) 
and  the  methods  used  to  assess  its  magnitude  are 
discussed.  The  data  is  combined  to  evaluate  the 
relative  importance  of  the  various  sources.  Finally, 
the  possible  applications  of  these  data  to  water 
quality  management  issues  are  examined,  and 
future  research  requirements  are  explored.  (See 
also  W89-03723)  (Lantz-PTT) 
W89-03725 


CIRCULATION  DYNAMICS, 

For  primary  bibliographic  entry  see  Field  2L. 

W89-03726 


PHYSICAL  AND  CHEMICAL  METHODS  FOR 
THE  CHARACTERIZATION  OF  HAZARDOUS 
WASTES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03731 


COLLABORATIVE  STUDY  OF  THE  TOXICITY 
CHARACTERISTICS  LEACHING  PROCE- 
DURE (TCLP), 

S-Cubed,  La  Jolla,  CA. 

W.  B.  Blackburn,  I.  Show,  D.  R.  Taylor,  and  P.  J. 

Marsden. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-165691. 

Price  codes:  A  04  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/4-87/  045.  December  1987. 

78p,  7  fig,  45  tab,  5  ref.  EPA  Contract  68-03-1958. 

Descriptors:  'Model  studies,  'Simulation,  'Path  of 
pollutants,  'Leaching,  'Hazardous  wastes,  'Toxic- 
ity Characteristic  Leaching  Procedure,  Leachates, 
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Organic  compounds,  Volatile  organic  compounds, 
Metals,  Pesticides. 

The  U.S.  EPA  has  developed  a  new  procedure, 
the  Toxicity  Characteristic  Leaching  Procedure 
(TCLP),  to  simulate  more  effectively  the  leaching 
of  hazardous  materials  from  waste  disposed  in  an 
unsecured  landfill.  The  procedure  involves:  (1)  an 
18-hour  extraction  of  a  sample  with  sodium  acetate 
solution  and  (2)  the  subsequent  analysis  of  the 
leachate  for  metals,  pesticides,  semivolatile  organ- 
ics,  and  volatile  organic  compounds.  To  validate 
the  method  for  all  but  the  volatile  organic  analytes, 
3  waste  samples  at  different  pH  levels  were  sent  to 
23  different  volunteer  government  and  commercial 
laboratories  for  extraction  and  analysis.  For  valida- 
tion of  the  TCLP  procedure  involving  determina- 
tion of  volatile  organic  compounds,  two  fortified 
waste  samples  were  distributed  to  each  participat- 
ing laboratory.  The  results  and  statistical  analysis 
of  this  collaborative  test  are  presented  and  dis- 
cussed. The  results  indicate  that  the  TCLP  can  be 
applied  consistently  by  a  diverse  group  of  organi- 
zations for  the  analyses  considered  in  this  study. 
(Author's  abstract) 
W89-03736 


ABIOTIC  TRANSFORMATIONS  OF  TOXIC 
ORGANIC  CHEMICALS  IN  THE  LIQUID 
PHASE  AND  SEDIMENTS, 

Environmental  Research  Lab.,  Athens,  GA. 

N.  L.  Wolfe. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-218391. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/D-88/120,  June  1988.  23p,  5 

fig,  1  tab,  37  ref. 

Descriptors:  *Fate  of  pollutants,  'Organic  com- 
pounds, "Groundwater  pollution,  Porous  media, 
Permeability  coefficient,  Hydrogen  ion  concentra- 
tion, Organic  carbon,  Oxygen,  Hydrolysis,  Soil 
contamination,  Path  of  pollutants,  Aquifers,  Sorp- 
tion. 

Analyses  of  selected  groundwater  databases  pro- 
vide insight  into  the  abiotic  reaction  conditions 
that  occur  in  subsurface  ecosystems.  With  this 
information  it  is  possible  to  impose  boundaries  on 
the  activity  of  selected  chemical  species  in  porous 
media  and  narrow  the  ranges  of  reactivities  to  be 
studied  in  quantifying  abiotic  transformation  proc- 
esses. The  groundwater  parameters  that  are  ad- 
dressed here  are  Eh,  pH,  oxygen  levels,  and  organ- 
ic carbon  content.  These  data  suggest  that  neutral 
or  pH  independent  hydrolysis  would  be  the  more 
important  process  for  many  organic  compounds  in 
groundwater  systems  than  would  alkaline  of  acid 
hydrolysis  pathways.  Also  the  data  suggest  that, 
for  abiotic  redox  transformation  reactions  of  or- 
ganic compounds,  reductive  processes  would  be 
more  important.  Based  on  the  knowledge  of  the 
kinetics  of  abiotic  hydrolysis  of  selected  organic 
compounds  in  soil  and  aquifer  samples,  it  appears 
that  sorption  affects  the  observed  hydrolysis  rate 
constant  depending  on  the  hydrolytic  pathway. 
For  example,  neutral  hydrolysis  occurs  in  the 
sorbed  phase  with  the  same  disappearance  rate 
constant  as  in  the  aqueous  phase.  Thus,  hydrolysis 
rate  constants  measured  in  water  in  the  laboratory 
can  be  used  to  model  hydrolysis  in  most  natural 
aquifer  systems.  (Author's  abstract) 
W89-03739 


ACCIDENTALLY  SPILLED  GAS-OIL  IN  A 
SHORELINE  SEDIMENT  ON  SPITSBERGEN: 
NATURAL  FATE  AND  ENHANCEMENTS  OF 
BIODEGRADATION, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 
for  Industrial  og  Teknisk  Forskning. 
P.  Sveum. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-182076. 
Price  codes:  E03  in  paper  copy,  E03  in  microfiche. 
Report  No.  STF21-A871 11,  December  29,  1987. 
16p,  13  fig,  2  tab,  6  ref. 

Descriptors:  *Oil  spills,  *Shores,  *Fate  of  pollut- 
ants, 'Water  pollution  treatment,  Cleanup  oper- 
ations, Biodegradation,  Organic  compounds,  Fer- 
tilizers, Biological  treatment. 


The  oil  soluble  fertilizer  Inipol  EAP22  has  been 
used  on  shore  as  a  treatment  agent  after  an  acci- 
dental marine  gas  oil  contamination  on  Spitsber- 
gen. A  60%  increase  in  the  biodegradation  of  the 
aliphatic  fraction  was  obtained  as  a  maximum. 
Inipol  alters  the  contaminated  oil  and  enhances 
microbial  degradation  by:  (1)  turning  the  oil  from  a 
low  quality  food  for  the  microbes  to  a  'high  qual- 
ity' food  item;  (2)  decreasing  the  viscosity  and 
thereby  increasing  the  possible  wash-out;  or  by  (3) 
neutralizing  the  polar  compounds  formed  due  to 
photochemical  and  microbial  action,  and  may  thus 
decrease  the  adsorption  of  the  oil  to  sediment. 
(Lantz-PTT) 
W89-03741 


ENVIRONMENTAL  PROJECTS:  VOLUME  5. 
PART  ONE:  STUDY  OF  SUBSURFACE  CON- 
TAMINATION, PART  TWO:  GUIDE  TO  IM- 
PLEMENT ENVIRONMENTAL  COMPLIANCE 
PROGRAMS. 

Jet  Propulsion  Lab.,  Pasadena,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  N88-20741. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  JPL  Publication  87-4,  April  15,  1988. 
224p,  40  fig,  6  tab,  6  append.  Contract  NAS7-918. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Regulations,  'Water  pollution 
prevention,  'Hazardous  wastes,  Landfills,  Organic 
compounds,  Industrial  wastes,  Leachates,  Path  of 
pollutants. 

In  support  of  the  national  goal  of  the  preservation 
of  the  environment  and  the  protection  of  human 
health  and  safety,  the  National  Aeronautics  and 
Space  Administration,  the  Jet  Propulsion  Labora- 
tory, and  the  Goldstone  Deep  Space  Communica- 
tions Complex  have  adopted  a  position  that  their 
operating  installations  shall  maintain  a  high  level  of 
compliance  in  regard  to  regulations  on  environ- 
mental hazards.  An  investigation  carried  out  by  a 
private  contractor  focused  on  possible  under- 
ground contamination  that  may  have  resulted  from 
leaks  and/or  spills  from  storage  facilities  at  the 
Goldstone  Communications  Complex.  It  was  re- 
ported in  1985  that  20  tons  of  hazardous  wastes 
were  generated  at  the  GDSCC  including  waste 
oils,  cleaning  solvents,  antifreeze,  acids  and  bases, 
spent  batteries,  paints,  and  thinners.  A  large  por- 
tion of  these  wastes  was  transported  off-site  for 
recycling.  The  remainder  went  off-site  to  permit- 
ted hazardous  waste  disposal  facilities.  The 
GDSCC  also  operates  an  on-site,  Class  III  solid 
waste  landfill.  This  facility  is  permitted  to  receive 
non-hazardous  solid  waste  generated  at  the 
GDSCC  including  garbage,  grass  and  tree  clip- 
pings, construction  debris,  and  paper  materials. 
The  specific  duties  and  responsibilities  of  an  Oper- 
ations and  Maintenance  (O  and  M)  Contractor  at 
the  Goldstone  Deep  Space  Communications  Com- 
plex (GDSCC)  are  described.  These  duties  and 
responsibilities  also  are  applicable  to  the  O  and  M 
Contractors  at  other  facilities  of  similar  size  and 
function  and  range  from  the  monitoring  and  abate- 
ment of  hazardous  and  solid  wastes,  through  the 
management  of  pesticides,  to  the  environmental 
training  of  a  Complex's  personnel.  (Lantz-PTT) 
W89-03743 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  I  -  RECORDS  SEARCH,  AIR  FORCE 
PLANT  NO.  26,  OHIO. 

Engineering-Science,  Inc.,  Atlanta,  GA. 

For   primary   bibliographic   entry   see   Field    5G. 
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INSTALLATION  RESTORATION  PROGRAM 
RECORDS  SEARCH  FOR  AIR  FORCE  PLANT 
6,  GEORGIA. 

CH2M  Southeast,  Inc.,  Gainesville,  FL. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-03750 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  I  -  RECORDS  SEARCH,  MCCONNELL 
AFB,  KANSAS. 

Engineering-Science,  Inc.,  Atlanta,  GA. 


Sources  Of  Pollution — Group  5B 

For   primary   bibliographic   entry   see   Field    5G. 
W89-03751 


WASP4,  A  HYDRODYNAMIC  AND  WATER 
QUALITY  MODEL  -  MODEL  THEORY, 
USER'S  MANUAL,  AND  PROGRAMMER'S 
GUIDE. 

Environmental  Research  Lab.,  Athens,  GA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-185095. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA  600/3-87/039,  January  1988. 
297p,  50  fig,  62  tab,  86  ref,  5  append. 

Descriptors:  'Path  of  pollutants,  'Computer  pro- 
grams, 'Water  quality  management,  'Model  stud- 
ies, 'Handbooks,  'Hydrodynamics,  'Water  Qual- 
ity Analysis  Simulation  Program,  Estuaries,  Water 
quality,  Aquatic  environment,  Rivers,  Lakes, 
Streams,  Coastal  waters,  Simulation  analysis,  Dis- 
solved oxygen,  Biological  oxygen  demand,  Nutri- 
ents, Eutrophication,  Organic  compounds,  Heavy 
metals,  Sediments. 

The  Water  Quality  Analysis  Simulation  Program 
Version  4  (WASP4)  is  a  dynamic  compartment 
modeling  system  that  can  be  used  to  analyze  a 
variety  of  water  quality  problems  in  a  diverse  set 
of  water  bodies.  WASP4  simulates  the  transport 
and  transformation  of  conventional  and  toxic  pol- 
lutants in  the  water  column  and  benthos  of  ponds, 
streams,  lakes,  reservoirs,  rivers,  estuaries,  and 
coastal  waters.  The  WASP4  modeling  system 
covers  four  major  subjects-hydrodynamics,  con- 
servative mass  transport,  eutrophication-dissolved 
oxygen  kinetics,  and  toxic  chemical-sediment  dy- 
namics. The  WASP4  modeling  system  consists  of 
two  stand-alone  computer  programs,  DYNHYD4 
and  WASP4,  that  can  be  run  in  conjunction  or 
separately.  The  hydrodynamic  program, 
DYNHYD4,  simulates  the  movement  of  water  and 
the  water  quality  program,  WASP4,  simulates  the 
movement  and  interaction  of  pollutants  within  the 
water.  The  latter  program  is  supplied  with  two 
kinetic  sub-models  to  simulate  two  of  the  major 
classes  of  water  quality  problems— conventional 
pollution  (dissolved  oxygen,  biochemical  oxygen 
demand,  nutrients,  and  eutrophication)  and  toxic 
pollution  (organic  chemicals,  heavy  metals,  and 
sediment).  The  substitution  of  either  sub-model 
constitutes  the  models  EUTR04  and  TOXI4,  re- 
spectively. (Author's  abstract) 
W89-03753 


SUSPENDED-SEDIMENT,  BOTTOM-MATERI- 
AL, AND  ASSOCIATED-CHEMICAL  DATA 
FROM  THE  LOWER  MISSISSIPPI  RIVER, 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2J. 
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INTERIM  ASSESSMENT:  THE  CAUSES  AND 
EFFECTS  OF  ACIDIC  DEPOSITION.  VOLUME 
1:  EXECUTIVE  SUMMARY. 

National  Acid  Precipitation  Assessment  Program, 
Washington,  DC.  Office  of  the  Director  of  Re- 
search. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-003899. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/NBM-8003899.  (1987).  lOOp,  14 
ref,  5  append. 

Descriptors:  'National  Acid  Precipitation  Assess- 
ment Program,  'Air  pollution  effects,  'Acid  rain 
effects,  'Acid  rain,  'Path  of  pollutants,  'Water 
pollution  effects,  'Water  pollution  sources,  Fate  of 
pollutants,  Acidity,  Air  pollution. 

The  causes  and  effects  of  acid  rain  were  assessed. 
The  origin  of  the  precursor  emissions  by  source 
and  location,  the  chemical  transformation  and 
transport  of  the  precursors  and  their  products  and 
their  deposition  on  receptor  areas  were  studied. 
The  effects  that  result  from  ambient  levels  of  depo- 
sition on  selected  receptors  are  also  discussed.  Sci- 
entific information  from  the  National  Acid  Precipi- 
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tation  Assessment  Program  (NAPAP)  research 
since  beginning  of  the  program  through  early  1987. 
NAPAP  scientists  interact  both  formally  and  infor- 
mally with  other  acidic  deposition  researchers, 
both  in  the  U.S.  and  abroad.  Results  of  other  U.S. 
and  foreign  studies  are  included  as  appropriate  but 
no  attempt  has  been  made  to  cover  these  in  a 
comprehensive  manner.  For  the  sake  of  conven- 
ience, the  Interim  Assessment  is  divided  into  four 
volumes:  Volume  1,  Executive  Summary;  Volume 
II,  Emissions  and  Controls;  Volume  III,  Atmos- 
pheric Processes  and  Deposition;  and  Volume  IV, 
Effects  of  Acidic  Deposition.  The  Executive  Sum- 
mary volume  describes  the  origin  of  NAPAP,  the 
purpose  of  the  Interim  Assessment,  the  definition 
of  acid  rain,  and  some  general  principles  regarding 
the  acidic  deposition  phenomenon.  The  center- 
piece of  the  Executive  Summary  is  the  Major 
Conclusions  section,  derived  from  the  more  de- 
tailed conclusions  of  each  individual  subject  chap- 
ter. Some  conclusions  that  cut  across  multiple  sub- 
ject areas  are  also  included  in  an  effort  to  provide  a 
more  synoptic  focus.  (Lantz-PTT) 
W89-03774 


ANNUAL  REPORT,  1985:  NATIONAL  ACID 
PRECIPITATION  ASSESSMENT  PROGRAM. 

National  Acid  Precipitation  Assessment  Program, 
Washington,  DC. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  DE88-003898. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/NBM-8003898,  1985.  113p,  27 
fig,  21  tab. 

Descriptors:  *Air  pollution  effects,  *Acid  rain  ef- 
fects, 'Water  pollution  effects,  *Acid  rain,  *Water 
pollution  sources,  Sulfur,  Ozone,  Regulations,  Air 
pollution,  Monitoring,  Environmental  effects, 
Water  pollution  control. 

In  1985,  the  fourth  full  year  of  research  under  the 
National  Acid  Precipitation  Assessment  Program 
(National  Program),  activities  have  focused  on 
quantifying,  testing,  and  reducing  the  uncertainties 
associated  with  concepts  laid  out  during  the  first 
three  years  of  the  National  Program.  Additional 
efforts  have  been  directed  toward  the  development 
of  new  concepts,  an  activity  made  possible  by 
improvements  in  scientific  understanding.  Signifi- 
cant advances  of  the  National  Program  during 
1985  include:  Natural  Sources  -  completed  a  field 
study  of  natural  sulfur  emissions  from  terrestrial 
sources  in  the  middle  and  eastern  U.S.,  assessed 
methods  for  measuring  nitrogen  oxide  fluxes  from 
soils  by  comparing  two  different  techniques:  cham- 
ber and  gradient,  and  developed  and  demonstrated 
a  method  for  establishing  the  background  levels  of 
ozone  at  a  given  site;  Man-Made  Sources  -  initiated 
work  to  produce  a  detailed  1985  Emissions  Data 
Base,  released  a  detailed  1980  Emissions  Data  Base 
design.  Version  4.0  of  the  1980  detailed  emission 
data  base  was  made  available  to  other  NAPAP 
Task  Groups,  Compiled  Current  Emissions  Data 
Base,  Refined  the  Historical  Emissions  Data  Base; 
Atmospheric  Processes  -  completed  the  develop- 
ment of  Version  I  of  the  Regional  Acid  Deposition 
Model  (RADM)  and  demonstrated  its  ability  to 
predict  deposition  during  three  day  storms,  carried 
out  second  field  study  of  the  urban  contribution  to 
acid  rain  for  Philadelphia,  conducted  two  major 
field  studies  through  the  Processing  of  Emissions 
by  Clouds  and  Precipitation  (PRECP)  program; 
Deposition  Monitoring  -  installed  8  new  National 
Trends  Network  stations  in  the  western  U.S.; 
Aquatic  Effects  -  completed  a  final  draft  report  of 
the  Eastern  Lake  Survey  as  part  of  the  National 
Surface  Water  Survey;  Terrestrial  Effects  -  con- 
ducted field  experiments  with  a  variety  of  impor- 
tant agricultural  crops  which  have  indicated  that 
these  crops  are  unaffected  by  current  levels  of 
rainfall  acidity  in  the  northeastern  U.S.  (pH  4.2-4.5 
growing  season  averages)  compared  to  rain  in 
remote  clean  areas  (pH  5.0-5.1);  Materials  and  Cul- 
tural Resources;  and  Control  Technologies. 
(Lantz-PTT) 
W89-03775 


FATE  AND  EFFECTS  OF  DISPERSED  AND 
NON-DISPERSED  OIL  IN  ARCTIC  MUD- 
FLATS, 


Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 
for  Industriell  og  Teknisk  Forskning. 
P.  Sveum. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-181813. 
Price  codes:  E02  in  paper  copy,  E03  in  microfiche. 
Report  No.  STF21-A87119,  December  29,  1987. 
19p,  10  fig,  4  tab,  21ref. 

Descriptors:  'Fate  of  pollutants,  *Water  pollution 
effects,  "Oil  pollution,  *Arctic  zone,  *Mud  flats, 
♦Cleanup  operations,  Polar  regions,  Sediments, 
Soil  bacteria,  Dispersants,  Water  pollution  treat- 
ment, Oil  spills. 

The  use  of  dispersants  on  the  sea  shore  has  been 
used  to  such  an  extent  and  with  such  harmful 
effects  that  bad  reputation  has  been  established. 
The  main  idea  of  the  present  experiments  have 
been  to  evaluate  how  three  different  dispersants 
affect  the  biodegradation  of  oil,  the  physical  re- 
moval of  oil  and  the  sediment-living  microfauna 
and  flora  of  oil-contaminated  mud  flats  on  Spits- 
bergen. The  microflora  that  inhabits  the  studied 
arctic  mud  flats  on  Spitsbergen  responds  to  oil 
pollution  with  an  increase  in  microbial  numbers. 
The  addition  of  the  dispersant  OSR5  enhances  the 
increase  in  cell  numbers.  Despite  the  large  increase 
in  bacterial  cells  in  sediments  treated  with  OSR5, 
the  increase  in  the  metabolically  active  bacterial 
fraction  is  larger  when  the  oil  is  treated  with 
Corexit  7664.  The  number  of  nematodes  in  the 
sediment  decreases  after  oil  contamination,  and 
also  with  the  treatments  of  different  dispersants. 
However,  the  relative  fraction  of  bacterial  feeding 
nematodes  increases  in  all  the  contaminated  plots. 
There  is  a  connection  between  relative  toxicity  of 
oil  and  dispersant  and  the  metabolically  active 
fraction  of  bacterial  cells.  The  biological  degrada- 
tion of  the  aliphatics  is  most  extensive  in  the  plots 
treated  with  dispersants.  Dispersants  enhances  bio- 
degradation and  Corexit  7664  which  is  found  to 
give  the  largest  increase  in  metabolically  active 
bacterial  cell  number,  also  enhances  biodegrada- 
tion of  the  aliphatics  mostly.  The  biodegradation  of 
the  aliphatics  is  found  to  be  higher  under  light 
exposure  than  in  darkness.  Treatment  with  disper- 
sants enhances  physical  removal  of  oil  from  the 
sediment.  Altogether  the  results  of  these  experi- 
ments indicate  that  the  use  of  chemical  treatment 
methods  might  be  a  strategy  worth  considering  on 
arctic  mud  flat  sediments.  There  might  be  a  poten- 
tial for  the  development  of  a  low  toxic  nutrient 
containing  chemicals  that  enhances  both  physical 
removal  and  biodegradation  of  the  oil.  (Lantz- 
PTT) 
W89-03777 


GEOLOGY,  WATER  MOVEMENT,  AND  SEDI- 
MENT CHARACTERISTICS  OF  THE  SUGAR, 
ROMAINE,  AND  ROCK  CREEK  BASINS,  JEF- 
FERSON COUNTY,  MISSOURI, 

Geological  Survey,  Rolla,  MO. 
M.  J.  Kleeschulte,  and  J.  W.  Duley. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open  File  Report  85-30-EG,  March  1985.  49p,  12 
fig,  6  tab,  18ref. 

Descriptors:  *Dioxin,  'Missouri,  *Path  of  pollut- 
ants, 'Water  pollution  sources,  'Sugar  Creek,  *Ro- 
maine  Creek,  'Rock  Creek,  'Sediment  transport, 
Pollutant  transport,  Missouri,  Runoff,  Suspended 
sediment,  Fate  of  pollutants. 

During  1983  the  U.S.  EPA  requested  the  U.S. 
Geological  Survey  and  the  Missouri  Department 
of  Natural  Resources  to  study  the  geology,  water 
movement,  and  sediment  characteristics  of  Sugar, 
Romaine,  and  Rock  Creek  basins  in  Jefferson 
County,  Missouri.  The  information  was  needed 
because  the  EPA  had  confirmed  the  presence  of 
dioxin  contamination  at  Bubbling  Spring  Horse 
Arena  and  on  properties  in  Romaine  and  Rock 
Creek  basins.  Streambed  sampling  in  the  upstream 
reaches  of  Romaine  Creek  shows  that  dioxin  is 
leaving  the  sites.  Because  dioxin  strongly  adsorbs 
onto  fine  sediments,  it  is  believed  to  be  transported 
with  the  sediments  by  water  erosion.  Sediment 
yields  from  two  sampling  sites  along  Romaine 
Creek  generally  were  small  during  base-flow  peri- 
ods; however,  instantaneous  storm-runoff  sediment 


discharges  as  large  as  1.7  lbs/sec  occurred  at  the 
downstream  site.  Typical  instantaneous  sediment 
discharges  during  storm-runoff  sampling  ranged 
from  <0.1  to  0.5  lb/sec.  More  than  99%  of  the 
suspended  sediment  was  of  silt-  or  clay-size  parti- 
cles (fines);  this  was  true  for  both  base-flow  and 
storm-runoff  periods.  Suspended  sediment  collect- 
ed during  the  storm  of  October  20,  1983,  was 
analyzed  for  dioxin.  At  the  upstream  site,  the 
dioxin  concentration  was  15.3  parts  per  billion 
(ppb)  in  the  sediment,  but  none  was  detected  in  the 
residual  water  layer  at  a  detection  limit  of  1  ppb. 
No  dioxin  was  detected  at  the  downstream  site  in 
either  the  sediment  or  residual  water  layer  at  the  1 
ppb  detection  limit.  (Lantz-PTT) 
W89-03779 


RELATIONSHIP  BETWEEN  PRECIPITATION 
QUALITY,  SHALLOW  GROUND-WATER 
GEOCHEMISTRY,  AND  DISSOLVED  ALUMI- 
NUM IN  EASTERN  MARYLAND, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

L.  J.  Bachman,  and  B.  G.  Katz. 
Report  No.  PPSP-AD-14,  April  1986.  37p,  7  fig,  4 
tab,  30  ref,  append. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
sources,  'Geochemistry,  'Maryland,  'Groundwat- 
er pollution,  'Aluminum,  'Acid  rain,  Precipitation, 
Chemical  analysis,  Bicarbonate,  Silica,  Potassium, 
Sulfates,  Water  quality,  Aquifers. 

Precipitation,  surface  water,  and  shallow  ground- 
water samples  were  collected  in  eastern  Maryland 
to  determine  if  acidic  precipitation  is  affecting  the 
chemical  quality  of  water  in  the  Columbia  aquifer  - 
an  unconsolidated  sand  and  gravel  deposit. 
Groundwater  and  surface  water  samples  contained 
chemical  species  with  significantly  different  con- 
centration from  those  of  precipitation.  Groundwat- 
er samples  were  enriched  with  bicarbonate,  silica, 
potassium,  chloride,  and  sulfate  and  had  a  lower 
pH  than  precipitation  and  groundwater.  Surface 
water  samples  also  had  higher  dissolved  aluminum 
concentrations  than  groundwater,  commonly  ex- 
ceeding 1  mg/L.  Dissolved  aluminum  in  most  of 
the  other  groundwater  samples  was  at  or  near  the 
detection  limit  of  0.01  mg/L.  The  principal  chemi- 
cal reaction  operating  in  the  saturated  zone  appears 
to  be  the  incongruent  dissolution  of  microcline  to 
kaolinite.  This  reaction  may  occur  in  two  steps,  the 
first  of  which  mobilizes  aluminum  and  silica  and 
consumes  hydrogen  ion.  As  the  reaction  proceeds, 
kaolinite  is  formed,  removing  aluminum  and  silica 
from  solution.  Thus,  water  in  the  aquifer  would 
not  be  expected  to  have  increased  dissolved  alumi- 
num concentrations.  However,  aquifer  water  that 
discharges  to  streams  before  the  second  step  of  the 
reaction  is  complete  (prior  to  neutralization  of 
hydrogen  ion  )  may  have  high  aluminum  concen- 
trations. This  corresponds  qualitatively  to  the  ob- 
served differences  in  dissolved  aluminum  in  surface 
water  and  groundwater.  (Lantz-PTT) 
W89-03782 


USING     MODELS     TO     SOLVE     GROUND 
WATER  QUALITY  PROBLEMS, 

Florida  Univ.,  Gainesville. 

For   primary   bibliographic   entry   see   Field    5G. 
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TWIN   LAKE  TRACER   TESTS:   LONGITUDI- 
NAL DISPERSION, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2F. 
W89-03800 


TWIN  LAKE  TRACER  TESTS:  TRANSVERSE 
DISPERSION, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03801 
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STOCHASTIC  ANALYSIS  OF  SOLUTE  ARRIV- 
AL TIME  IN  HETEROGENEOUS  POROUS 
MEDIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03809 


MULTICOMPONENT  MASS  TRANSPORT 
Wrm  HOMOGENEOUS  AND  HETEROGENE- 
OUS CHEMICAL  REACTIONS:  EFFECT  OF 
THE  CHEMISTRY  ON  THE  CHOICE  OF  NU- 
MERICAL ALGORITHM:  I.  THEORY, 
Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-03810 


MULTICOMPONENT  MASS  TRANSPORT 
WITH  HOMOGENEOUS  AND  HETEROGENE- 
OUS CHEMICAL  REACTIONS:  EFFECT  OF 
THE  CHEMISTRY  ON  THE  CHOICE  OF  NU- 
MERICAL ALGORITHM:  II.  NUMERICAL  RE- 
SULTS, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-03811 


COUPLED  GROUNDWATER  FLOW  AND 
SOLUTE  TRANSPORT  WITH  FLUID  DENSITY 
STRONGLY  DEPENDENT  UPON  CONCEN- 
TRATION, 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Theoretical  Physics  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03815 


DAGAN  MODEL  OF  SOLUTE  TRANSPORT  IN 
GROUNDWATER:  APPLICATION  TO  THE 
BORDEN  SETE, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
D.  A.  Barry,  J.  Coves,  and  G.  Sposito. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1805-1817,  October  1988.  8  fig,  2  tab,  33 
ref. 

Descriptors:  *Path  of  pollutants,  *Plumes, 
'Groundwater  pollution,  *Model  studies, 
•Groundwater  movement,  "Solute  transport, 
Mathematical  models,  Aquifers,  Dagan  model, 
Tracers. 

An  ensemble-mean  convection-dispersion  equation 
(CDE)  for  tracer  solute  transport  subject  to  a 
random  velocity  field  was  derived  in  a  previous 
paper.  The  model  dispersion  coefficients  originally 
presented  by  Dagan  (1984)  could  be  derived  from 
the  general  expression  for  the  dispersion  coeffi- 
cients in  this  mean  CDE.  Under  the  assumption  of 
ergodicity,  the  Dagan  model  is  used  in  this  paper 
to  predict  chloride  and  bromide  concentrations  in 
the  well-documented  Borden  aquifer  experiment. 
Because  of  a  possible  influence  on  the  solute  from 
the  upper  aquifer  boundary,  it  was  appropriate  to 
apply  the  2-dimensional  form  of  the  model.  A 
number  of  steps  was  necessary  to  reduce  the  3- 
dimensional  raw  data  to  a  2-dimensional  form,  the 
main  ones  being  integration  over  the  vertical  axis 
and  the  use  of  a  gridding  algorithm  to  form  a  2- 
dimensional  solute  concentration  surface.  Incom- 
plete sampling  of  the  solute  plume  during  the  early 
sampling  sessions,  as  well  as  the  assumptions  made 
with  respect  to  the  data  analysis,  produce  a  rather 
large  degree  of  uncertainty  in  the  specification  of 
the  initial  solute  plume.  These  factors  hinder  a 
thorough  experimental  evaluation  of  the  Dagan 
model.  Data  from  some  of  the  later  sampling  ses- 
sions were  more  complete,  however,  and  the 
model  predictions  appeared  to  agree  well  with  the 
field  concentration  data,  especially  in  the  prea- 
symptotic  region  for  the  longitudinal  dispersion 
coefficient.  (Author's  abstract) 
W89-03817 


NONPARAMETRIC  METHOD  FOR  ESTIMAT- 
ING THE  JOINT  PROBABILITY  DENSITY  OF 
BOD  AND  DO, 


North  Carolina  Univ.  at  Charlotte.  Dept.  of  Math- 
ematics. 

K.  W.  Chen,  and  A.  S.  Papadopoulos. 
Ecological  Modelling  ECMOOT,  Vol.  41,  No.  3/ 
4,  p  183-191,  June  1988.  1  fig,  2  tab,  12  ref. 

Descriptors:  "Water  pollution,  "Mathematical 
models,  "Biological  oxygen  demand,  Dissolved 
oxygen. 

A  nonparametric  probability  estimator,  having  a 
uniform  biochemical-oxygen  demand  (BOD) 
kernel,  is  utilized  to  obtain  the  joint  probability 
density  function  of  BOD  and  dissolved  oxygen 
(DO)  along  the  stretch  of  a  stream  when  the 
pollutant  is  discharged  over  an  interval  and  the 
velocity  is  distance-dependent.  Furthermore,  prob- 
abilistic confidence  bounds  for  BOD  and  DO  are 
derived.  An  example  and  computations  are  pre- 
sented to  illustrate  the  usefulness  of  the  model. 
(Author's  abstract) 
W89-03821 


SOLUTE  TRANSPORT  UNDER  NO-TILL 
FIELD  CORN, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

T.  J.  Gish,  and  C.  B.  Coffman. 

American    Society    of    Agricultural    Engineers, 

Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1358- 

1363,  September-October  1987.  3  fig,  1  tab,  29  ref. 

Descriptors:  "Path  of  pollutants,  "Soil-water-plant 
relationships,  "Nonpoint  pollution  sources,  "Solute 
transport,  "Corn,  "Groundwater  movement,  Sto- 
chastic process,  Radioactive  tracers,  Evapotran- 
spiration. 

The  movement  of  a  bromide  tracer  through  an 
established  no-till  corn  field  (0.11  ha)  was  deter- 
mined. The  tracer  was  uniformly  applied  in  solu- 
tion as  a  spray  (112  kg  KBr/ha).  All  meteorologi- 
cal events  were  monitored  and  used  to  calculate 
water  inputs  and  evapotranspiration.  Soil  cores 
were  taken  before  and  during  the  experiment  to 
measure  bromide  transport.  A  stochastic  represen- 
tation of  the  one-dimensional  (vertical)  soil  water 
velocity  and  a  transformed  time  variable  were 
employed  to  model  the  tracer's  movement.  The 
first  moment  of  the  log  normal  velocity  distribu- 
tion was  assumed  to  be  equivalent  to  the  net  water 
input  rate  divided  by  the  space  and  time  averaged 
water  content.  The  only  fitted  model  parameters 
were  the  dispersivity  and  the  variance  of  the  veloc- 
ity distribution.  Agreement  between  model  and 
observed  data  was  good,  r2  =  0.87,  especially  con- 
sidering that  the  entire  growing  period  was  simu- 
lated, the  bromide  center  of  mass  for  each  sam- 
pling time  was  highly  correlated  to  simple  dis- 
placement theory  approximations  (r2  =  0.99). 
Under  no-till  dry  land  conditions,  convection  ap- 
parently is  still  the  dominant  transport  mechanism. 
Comparison  between  theoretical  model  and  field 
data  indicates  that  even  with  plants  present  most  of 
the  variability  associated  with  chemical  dispersion 
can  be  attributed  to  the  water  velocity.  (Author's 
abstract) 
W89-03828 


GLEAMS:  GROUNDWATER  LOADING  EF- 
FECTS OF  AGRICULTURAL  MANAGEMENT 
SYSTEMS, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
R.  A.  Leonard,  W.  G.  Knisel,  and  D.  A.  Still. 
American     Society     of    Agricultural     Engineers, 
Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1403- 
1418,  September-October  1987.  9  fig,  5  tab,  53  ref. 

Descriptors:  "Path  of  pollutants,  "Nonpoint 
sources,  "Pesticide,  "Mathematical  models,  "Root 
zone,  Farm  management,  Groundwater  loading  ef- 
fects. 

GLEAMS  (Groundwater  Loading  Effects  of  Ag- 
ricultural Management  Systems)  is  a  mathematical 
model  developed  for  field-size  areas  to  evaluate  the 
effects  of  agricultural  management  systems  on  the 
movement  of  agricultural  chemicals  within  and 
through  the  plant  root  zone.  This  paper  describes 
the  concepts  of  the  hydrology,  erosion,  and  pesti- 


cide components  of  GLEAMS.  Results  of  sensitiv- 
ity analysis  and  validation  with  observed  bromide 
and  pesticide  data  are  given.  The  validation  in- 
cludes comparisons  of  model  simulations  and  ob- 
served soil  concentrations  in  the  root  zone,  and 
simulated  and  observed  leaching  losses.  (Author's 
abstract) 
W89-03834 


ROLE  OF  GRAVEL-PIT  LAKES  IN  THE  RE- 
MOVAL OF  NITRATE  FROM  PHREATIC 
AQUIFERS  OF  THE  GARONNE  VALLEY:  AN 
ATTEMPT  AT  AN  EVALUATION  (ROLE  DES 
LACS  DE  GRAVIERES  DANS  LA  DIMINU- 
TION DES  TENEURS  EN  NITRATES  DES 
AQUIFERES  ALLUVIAUX  DE  LA  VALLEE  DE 
LA  GARONNE:  ESSAI  DE  QUANTIFICATION). 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
J.  Labroue,  J.  N.  Tourenq,  C.  Mieussens,  J. 
Robert,  and  B.  Donville. 

Annales  de  Limnologie  ANLIB3,  Vol.  24,  No.  1,  p 
31-38,  1988.  9  fig,  16  ref.  English  summary. 

Descriptors:  "Garonne  River,  "Drinking  water, 
"Lakes,  "Gravel,  "Denitrification,  "Aquifers, 
"Groundwater,  Purification,  Nitrates,  Water  qual- 
ity, France,  Surface-groundwater  relations. 

By  constructing  a  budget  for  inputs  and  outputs  of 
nitrate  in  several  gravel-pit  lakes  and  directly 
measuring  denitrification  through  the  emission  of 
N20  (using  the  acetylene  method),  it  was  possible 
to  evaluate  the  depolluting  activity  in  these  lakes  in 
relation  to  the  phreatic  water  of  the  Garonne.  The 
highest  denitrification  activity  was  measured  in  an 
old  lake  that  was  not  clogged  and  was  artificially 
enriched.  In  contrast,  there  was  no  activity  in 
recently  opened  gravel  pits  nor  in  clogged  old 
gravel  pits.  Very  large  water  surfaces  are  neces- 
sary in  order  to  purify  sufficient  flow  and  provide 
a  supply  of  piped  drinking  water.  (Author's  ab- 
stract) 
W89-03844 


WATER  QUALITY  VARIATIONS  DURING  A 
FLOOD  EVENT  IN  THE  ANNAN  RIVER, 
NORTH  QUEENSLAND, 

Chisholm  Inst,  of  Tech.,  Melbourne  (Australia). 
Water  Studies  Centre. 

B.  T.  Hart,  G.  Day,  A.  Sharp-Paul,  and  T.  Beer. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  39,  No.  2,  p  225-243,  1988.  9 
fig,  3  tab,  25  ref. 

Descriptors:  "Mine  wastes,  "Mining,  "Path  of  pol- 
lutants, "Australia,  "Water  quality,  "Floodwater, 
Floods,  Rivers,  Flooding,  Flood  data,  Variability, 
Suspended  solids,  Ions,  Metals,  Annan  River, 
Water  chemistry. 

Variations  in  water  quality  (conductivity,  pH,  sus- 
pended solids,  Na,  K,  Ca,  Mg,  CI,  S04.  HC03  and 
Si)  during  a  major  flood  event  that  occurred  in  the 
Annan  River,  north  Queensland,  on  21  March  1985 
are  reported.  Factor  analysis  showed  that  dilution 
of  base  flow  concentrations  by  surface  runoff  was 
the  dominant  influence  during  the  rising  stage  of 
the  flood  event,  possibly  with  some  flushing  of  ions 
from  the  surface  layers  of  the  catchment  soils  also 
occurring.  At  low  river  flow,  the  water  quality 
was  dominated  by  that  in  ground  water  and  possi- 
bly interflow.  Heavy  metals  were  mostly  trans- 
ported in  particulate  forms  (Fe  99%;  Mn  95%;  Pb, 
Zn,  Sn  80%;  Cu  60%).  Filterable  metal  concentra- 
tions were  low  and  changed  little  with  flow.  (Au- 
thor's abstract) 
W89-03856 


NITROGEN  AND  PHOSPHORUS  IN  STREAM- 
WATERS  FROM  ADJACENT  PASTURE,  PINE, 
AND  NATIVE  FOREST  CATCHMENTS, 

Ministry  of  Works  and  Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

A.  B.  Cooper,  and  C.  E.  Thomsen. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  22,  No.  2,  p  279-291, 

1988.  4  fig,  7  tab,  52  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


| 


Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Nitrogen,  "Phosphorus,  "Stream  pollu- 
tion, 'Agricultural  runoff,  "Catchments,  Pastures, 
Agricultural  watersheds,  Forest  watersheds,  New 
Zealand. 

Measurements  were  made  of  nitrogen  (N)  and 
phosphorus  (P)  concentrations  in  streams  draining 
three  adjacent  catchments  of  different  land  use. 
Generally,  the  pasture  catchment  stream  showed 
highest  concentrations  of  N  and  P,  compared  to 
the  streams  draining  the  pine  and  native  catch- 
ments. Total  N  export  coefficients  (kg/sq  km/ 
year)  were  estimated  as  1195,  131,  and  367  for  the 
pasture,  pine,  and  native  catchments,  respectively. 
Total  P  export  coefficients  (kg/sq  km/year)  were 
estimated  as  167,  9.5  and  12.0  for  pasture,  pine,  and 
native  catchments,  respectively.  Exports  of  N  and 
P  from  the  pasture  catchment  were  unevenly  dis- 
tributed through  the  year,  with  most  export  occur- 
ring as  particulate  forms  during  storm  events.  By 
comparison,  export  from  the  two  forested  catch- 
ments was  more  evenly  distributed  and  baseflow 
dissolved  forms  of  N  and  P  formed  a  higher  pro- 
portion of  total  export.  The  influences  of  land  use 
were  attributable  to  differences  in  hydrology, 
source  materials  of  N  and  P  available  for  transport, 
and  rates  of  upstream  processing.  (Author's  ab- 
stract) 
W89-03868 


EXCESS  NITROGEN  DEPOSITION:  ISSUES 
FOR  CONSIDERATION, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03873 


RESPONSE  TO  HEAVY  NITROGEN  APPLICA- 
TIONS IN  FERTILIZER  EXPERIMENTS  IN 
BRITISH  FORESTS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03874 


ECOSYSTEM  EFFECTS  OF  ATMOSPHERIC 
DEPOSITION  OF  NITROGEN  IN  THE  NETH- 
ERLANDS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03875 


BIOLOGICAL  NITRIFICATION  OF  COVERED 
RESERVOIRS  CONTAINING  CHLORAMINAT- 
ED  WATER, 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-03882 


MODELING  THE  TRANSPORT  OF  INORGAN- 
IC IONS  THROUGH  UNDISTURBED  SOIL 
COLUMNS  FROM  TWO  CONTRASTING  WA- 
TERSHEDS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-03900 


DISTRIBUTION  OF  SELENIUM  IN  SOILS  OF 
AGRICULTURAL  FIELDS,  WESTERN  SAN 
JOAQUIN  VALLEY,  CALIFORNIA, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  Fujii,  S.  J.  ~>everel,  and  D.  B.  Hatfield. 
Soil  Science  lociety  of  America  Journal  SSSJD4, 
Vol.  52,  No.  5,  p  1274-1283,  September-October 
1988.  6  fig,  6  tab,  32  ref. 

Descriptors:  "Leaching,  "Selenium,  "Agricultural 
runoff,  "Water  pollution  sources,  "Soil  chemistry, 
"California,  "San  Joaquin  Valley,  Adsorption. 
Models,  Leachates,  Dissolved  solids,  Alluvial  fans, 
Salinity,  Soil  contamination,  Groundwater  pollu- 
tion, Path  of  pollutants. 


Soils  from  three  agricultural  fields  in  the  Panoche 
Creek  alluvial  fan  area  in  the  western  San  Joaquin 
Valley,  California,  were  analyzed  for  soluble,  ad- 
sorbed, and  total  concentrations  of  selenium  (Se)  to 
assess  the  distribution  and  forms  of  Se  in  relation  to 
the  leaching  of  Se  from  soils.  This  assessment  is 
needed  to  evaluate  the  importance  of  soil  Se  in 
affecting  groundwater  concentrations.  Soil  samples 
were  collected  from  three  fields  with  drainage 
systems  of  different  ages  (6,  15,  and  1.5  yr)  and 
different  Se  concentrations  in  drain  water  (58  430, 
and  3700  micrograms/liter,  respectively).  Concen- 
trations of  soluble  Se  and  salinity  were  highest  in 
soils  from  the  field  drained  for  1.5  yr  and  lowest  in 
the  field  drained  for  6  yr.  Of  the  total  concentra- 
tion of  soil  Se  from  all  three  fields,  the  proportion 
of  adsorbed  and  soluble  Se  ranged  from  1  to  1 1  % 
and  <1  to  63%,  respectively.  Most  of  the  soluble 
Se  was  present  as  selenate  and  most  of  the  ad- 
sorbed Se  was  found  to  be  selenite.  Consistent  with 
a  model  of  evaporative  concentration  of  Se  and 
salinity  in  soils  and  shallow  groundwater  in  this 
area,  most  of  the  variance  in  soluble  Se  is  explained 
by  salinity  (r  squared  >  0.68)  in  saturation  extracts 
of  soils  sampled  from  below  the  water  table.  In 
contrast,  most  soluble  salts  and  Se  apparently  have 
been  leached  from  the  unsaturated  soils  in  the 
fields  drained  for  6  and  15  yr.  For  the  leached 
soils,  dissolution  and  precipitation  of  evaporite 
minerals  containing  Se  may  no  longer  control  con- 
centrations of  soluble  Se.  (Author's  abstract) 
W89-03901 


MIGRATION  OF  PETROLEUM  PRODUCTS 
THROUGH  SANDY  HYDROGEOLOGIC  SYS- 
TEMS, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
A.  S.  Abdul. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  4,  p  73-81,  Fall  1988.  11  fig,  16  ref. 

Descriptors:  "Oil  pollution,  "Path  of  pollutants, 
"Infiltration,  "Groundwater  pollution,  "Ground- 
water movement,  Permeability  coefficient,  Soil  po- 
rosity, Sand,  Water  table,  Aquifers,  Petroleum 
products,  Leakage. 

Laboratory  column  experiments  were  carried  out 
to  study  the  migration  of  petroleum  products 
through  a  sandy  porous  medium.  It  was  found  that 
the  oil  pressure  needed  to  displace  water  from  the 
pores  of  the  sand  medium  increased  with  depth 
below  the  top  of  the  column.  While  oil  under 
negative  pressure  displaced  water  through  the 
variably  unsaturated  zone,  a  significant  vertical 
column  of  soil  was  needed  to  displace  water  from 
the  pores  at  the  water  table.  These  results  indicate 
that  oil  penetration  to  and  below  the  water  table 
will  occur  only  if  the  porous  medium  is  highly 
conductive  and  the  rate  of  oil  leak  is  high.  For 
small  to  moderate  leak  rates  and  hydraulic  conduc- 
tivities, oil  would  preferentially  spread  laterally 
through  the  zones  above  the  water  table.  This 
process  of  spreading  could  serve  as  a  natural  bar- 
rier to  severe  aquifer  contamination  by  petroleum 
products.  A  simplified  procedure  was  developed  to 
give  an  order-of-magnitude  estimate  of  the  pre- 
ferred subsurface  migration  pathways  of  leaked 
petroleum  products.  This  procedure  utilizes  the 
main  drainage  and  wetting  curves  for  oil  and  water 
and  the  interfacial  pressure  between  these  two 
fluids.  This  approach  could  be  useful  in  guiding 
exploratory  investigations,  reducing  both  the  risk 
for  further  spreading  of  the  contaminants  and  the 
investigative  cost.  (Author's  abstract) 
W89-03921 


CHANGES  IN  VOLATILE  ORGANIC  CHEMI- 
CAL CONCENTRATIONS  AFTER  PURGING 
SLOWLY  RECOVERING  WELLS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03924 


HYDROGEN  PEROXIDE  TREATMENT  OF 
SEPTIC  SYSTEMS  AND  ITS  NEGATIVE  EF- 
FECTS ON  SHALLOW  GROUND  WATER, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

For   primary   bibliographic   entry   see   Field    5D. 


W 89-03926 


FARMERS,  FERTILISERS  AND  THE  NITRATE 
FLOOD, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

T.  Addiscott. 

New  Scientist  NWSCAL,  Vol.  120,  No.  1633,  p 

50-54,  October  1988. 

Descriptors:  "Nitrates,  "Path  of  pollutants,  "Agri- 
cultural runoff,  "Fertilizers,  "Nitrogen,  Water  pol- 
lution effects,  Leaching,  Organic  matter,  Manure, 
Groundwater  pollution,  Water  pollution  sources. 

Although  nitrogen  fertilizers  are  beneficial  to  crop 
growth,  too  much  nitrogen  in  agricultural  runoff 
has  caused  pollution  in  lakes,  rivers  and  streams. 
All  nitrogen  that  is  available  to  crops  also  becomes 
vulnerable  to  leaching  in  soil.  In  porous  rocks,  the 
nitrate  may  be  carried  down  to  a  water  table  50 
meters  or  more  beneath  the  surface  where  it  may 
contaminate  aquifers  used  for  drinking  water.  Ni- 
trogen remains  in  the  soil  because  it  may  be 
washed  away  by  rain  or  the  crop  has  ceased  to  use 
it.  Leakage  of  nitrogen  is  greater  in  the  winter 
because  rainfall  usually  exceeds  evaporation  and 
arable  soil  is  either  bare  or  carrying  a  young  crop 
that  has  little  demand  for  nitrogen.  Experiments  at 
Rothamsted  Experimental  Station  support  the  con- 
tention that  excess  nitrogen  in  soil  is  the  form  most 
responsible  for  nitrate  pollution.  Leakage  of  excess 
nitrogen  continues  for  a  very  long  time,  sometimes 
taking  41  years  to  decline  to  half  its  initial  rate. 
More  research  is  needed  on  the  ability  of  microbes 
to  break  down  organic  matter  and  thus  contribute 
to  nitrate  pollution.  Effective  ways  to  prevent  ni- 
trate leakage  when  agricultural  land  is  not  in  use 
and  to  plant  grasses  or  turn  surplus  fields  over  to 
forestry.  Several  farming  practices  are  suggested  to 
reduce  nitrates  causing  pollution:  (1)  do  not  apply 
nitrogen  fertilizer  in  autumn;  (2)  do  not  leave  the 
soil  bare  during  winter;  (3)  sow  winter  crops  early 
in  autumn;  (4)  if  a  spring  crop  is  to  be  sown,  grow 
a  winter  catch  crop;  (5)  use  animal  manures  judi- 
ciously; (6)  do  not  plow  up  too  large  a  proportion 
of  the  grassland  in  any  one  area  at  any  particular 
time;  (7)  plow  in  straw  to  lock  up  some  nitrate  in 
organic  matter;  (8)  use  nitrogen  fertilizer  strictly  in 
accordance  with  professional  advice  and  apply  it 
only  when  the  crop  is  growing  actively.  (Geiger- 
PTT) 
W89-03935 


CONTRASTING  BEHAVIOUR  OF  DISSOLVED 
AND  PARTICULATE  NICKEL  AND  ZINC  IN  A 
POLLUTED  ESTUARY, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

J.  A.  Campbell,  K.  Whitelaw,  J.  P.  Riley,  P.  C. 

Head,  and  P.  D.  Jones. 

Science  of  the  Total  Environment  STENDL,  Vol. 

71,  No.  2,  p  141-155,  May  1988.  4  fig,  3  tab,  23  ref. 

Descriptors:  "Path  of  pollutants,  "Nickel,  "Zinc, 
"Estuaries,  "Metals,  "Trace  metals,  Water  sam- 
pling, Pollutants,  Geochemistry,  Discharge  meas- 
urement, Salinity,  Sediments,  Hydrology,  Intersti- 
tial water,  Particulate  matter,  Tidal  effects. 

The  distributions  of  dissolved  and  particulate 
nickel  and  zinc  in  the  Mersey  estuary  have  been 
studied  in  a  series  of  surveys  covering  the  period 
1980-1984.  Sampling  exercises  were  conducted 
over  a  range  of  tidal  and  river  flow  conditions.  For 
both  elements,  metal  versus  salinity  plots  indicated 
inputs  of  dissolved  nickel  and  zinc  in  the  middle 
and  upper  estuary.  This  suggested  that  the  influx  of 
nickel  originated  from  industrial  discharges  to  the 
narrow  upper  estuary,  while  discharges  of  untreat- 
ed domestic  wastewater  accounted  for  the  pro- 
nounced maximum  in  the  zinc  distribution  of  salini- 
ties in  the  region  20-25  percent.  The  influence  of 
release  of  dissolved  zinc  by  physical  disturbance  of 
sediments  and  mixing  of  interstitial  waters  was  also 
recognized.  Dispersion  of  the  zinc  anomaly  ap- 
peared to  be  controlled  by  hydrological,  meteoro- 
logical and  tidal  conditions.  Particulate  metal  dis- 
tributions reflect  the  different  partitioning  of  nickel 
and  zinc  in  suspended  solids,  nickel  being  associat- 
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ed  more  with  refractory  components  while  zinc 
occured  in  association  with  organic  phases.  (Au- 
thor's abstract) 
W89-03936 


ANALYSIS  OF  THE  REAL-TIME  MEASURE- 
MENT OF  THE  PH  OF  RAINFALL  AT 
PADOVA,  ITALY:  SEASONAL  VARIATION 
AND  METEOROLOGICAL  ASPECTS, 

Consiglio  Nazionale  delle  Ricerche,  Padua  (Italy). 
1st.  di  Chimica  e  Tecnologia  dei  Radioelementi. 
D.  Camuffo,  A.  Bernardi,  and  M.  Zanetti. 
Science  of  the  Total  Environment  STENDL,  Vol. 
71,  No.  2,  p  187-200,  May  1988.  2  fig,  4  tab,  27  ref. 
Commission  of  the  European  Communities  Con- 
tract EV4V-0051 -I. 

Descriptors:  'Seasonal  variation,  "Hydrogen  ion 
concentration,  *Acid  rain,  'Italy,  'Rainfall,  Pre- 
cipitation, Chemical  analysis,  Sampling,  Weather, 
Seasonal  distribution,  Air  masses,  Wind,  Weather 
forecasting. 

Sampling  of  rainfall  was  performed  on  a  weekly 
basis  and  in  real  time,  to  determine  the  effects  of 
precipitation  that  are  masked  by  dry  deposition  or 
post-precipitation  equilibrium  values.  Three  classes 
of  rainfall  were  established,  MA  (mainly  acid),  MB 
(mainly  alkaline),  and  MN  (mainly  neutral),  based 
on  the  mean  pH  value  during  rainfall.  A  second 
classification,  based  on  the  trend  of  the  pH  curve 
at  the  initial  stage  of  precipitation  was  made,  IA 
(initial  stage  more  acid  than  the  mean  value),  IB 
(more  alkaline),  IC  (more  acidic).  When  a  seasonal 
analysis  was  made  the  MA  class  was  much  less 
frequent  than  expected,  and  was  found  to  be 
lowest  in  winter  and  highest  in  autumn.  The  MB 
class  of  rainfall  was  found  most  frequently  in 
spring,  whereas  the  MN  class  was  most  frequent  in 
summer,  when  precipitation  is  mainly  in  the  form 
of  showers  or  thunderstorms,  brought  about  by 
local  conditions  of  atmospheric  instability.  This 
approach  was  useful  in  demonstrating  the  relation- 
ship between  acid  rain  and  physical  processes,  and 
meteorological  conditions  involved  in  the  forma- 
tion and  transport  of  air  masses.  This  approach  also 
proved  particularly  useful  in  determining  the  alka- 
lizing role  of  both  the  Bora  and  the  Scirocco 
winds.  (Author's  abstract) 
W89-03938 


CONTAMINATION  OF  URBAN,  INDUSTRIAL, 
AND  CONTINENTAL  WATERS  BY  CHLORIN- 
ATED HYDROCARBON  PESTICIDES  ALONG 
THE  MEDITERRANEAN  COAST  OF  MOROC- 
CO, 

Institut   Agronomique   et   Veterinaire   Hassan   II, 
Rabat  (Morocco).  Lab.  de  Toxicologie. 
M.  Kessabi,  A.  Elhraiki,  and  B.  Nader. 
Science  of  the  Total  Environment  STENDL,  Vol. 
71,  No.  2,  p  209-214,  May  1988.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Pesticides,  'Chlorinated  hydrocar- 
bons, 'Water  pollution,  'Urban  areas,  Morocco, 
Hexachlorobenzene,  Lindane,  Aldrin,  Heptachlor, 
DDT,  Endrin,  Dieldrin,  Seasonal  variation,  Water 
sampling,  Mediterranean  Sea,  Industrial  water, 
Chemical  analysis,  Effluents,  Gas  chromatography, 
Agricultural  chemicals. 

Water  samples  were  collected  from  21  locations 
between  Tangier  and  Al  Hoceima:  nine  were  urban 
effluents,  four  were  industrial  effluents,  and  eight 
continental  water.  At  each  location  samples  were 
collected  in  autumn,  winter,  and  spring.  After  pe- 
troleum ether  extraction  and  purification  by 
column  chromotography  samples  were  concentrat- 
ed, then  identified  and  measured  by  gas-liquid 
chromatography  with  an  electron  capture  detec- 
tor. All  these  samples  were  found  to  be  contami- 
nated by  chlorinated  hydrocarbon  pesticides.  Hex- 
achlorobenzene, lindane,  aldrin  and  heptachlor 
were  frequently  encountered.  The  contamination 
was  relatively  low  for  endrin  and  dieldrin  and 
irregular  for  DDT  and  its  derivatives.  The  levels 
detected  differed  from  traces  to  0.5  ppm.  The  areas 
of  high  urban  density  showed  the  highest  contami- 
nation, with  some  seasonal  variation.  (Stoehr-PTT) 
W89-03939 


SIZE   AND    SURFACE   TEXTURE    OF   SEDI- 
MENT IN  AN  URBAN  CATCHMENT, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-03940 


BEHAVIOUR  OF  PESTICTDES  IN  LAKE  KA- 
SUMIGAURA,  JAPAN, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

H.  Shiraishi,  F.  Pula,  A.  Otsuki,  and  T.  Iwakuma. 

Science  of  the  Total  Environment  STENDL,  Vol. 

72,  p  29-42,  June  15,   1988.  5  fig,  4  tab,  23  ref. 

Descriptors:  'Lakes,  'Water  pollution,  'Pesticides, 
'Japan,  'Surface  runoff,  'Mass  spectrometry,  Oxa- 
diazon,  Isoprothiolane,  Diazinon,  Simetryne, 
Benthiocarb,  Toxicity,  Sampling,  Chemical  analy- 
sis, Gas  chromatography,  Mass  spectrometry, 
Lake  Kasumigaura,  Seasonal  variation. 

Pesticides  such  as  oxadiazon,  isoprothiolane,  dia- 
zinon, IBP,  simetryne  and  benthiocarb,  from  sur- 
face runoff  from  rice  paddy  fields  to  Lake  Kasumi- 
gaura, Japan  were  examined  in  order  to  determine 
seasonal  changes  in  their  concentrations  in  the  lake 
water.  The  highest  concentrations  were  observed 
near  the  river  mouths  during  May  to  August,  soon 
after  pesticide  application;  hence  they  are  trans- 
ported mainly  by  surface  runoff.  Although  these 
pesticides  have  been  reported  to  be  labile,  concen- 
trations of  some  of  them,  dispersed  with  the  move- 
ment of  the  water,  did  not  decrease  rapidly  in  the 
natural  aquatic  environment.  The  highest  concen- 
trations, in  1985,  of  oxadiazon,  isoprothiolane,  dia- 
zinon, IBP,  simetryne,  benthiocarb  and  CSB  were 
0.66,  0.84,  0.16,  3.24,  3.23,  2.15  and  1.13  ppb, 
respectively.  The  relative  order  of  persistence  and 
mobility  of  pesticides  in  the  lake  water  was  esti- 
mated as:  isoprothiolane,  CSB,  simetryne  >  IBP 
>  diazinon  >  oxadiazon  >  and  benthiocarb.  (Au- 
thor's abstract) 
W89-03941 


CORRELATION  CLUSTERS  IN  THE  ACCU- 
MULATION OF  METALS  IN  HUMAN  SCALP 
HAIR:  EFFECTS  OF  AGE,  COMMUNITY  OF 
RESIDENCE,  AND  ABUNDANCE  OF  METALS 
IN  AIR  AND  WATER  SUPPLIES, 
Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
School  of  Kinesiology. 

J.  Moon,  A.  J.  Davison,  T.  J.  Smith,  and  S.  Fadl. 
Science  of  the  Total  Environment  STENDL,  Vol. 
72,  p  87-112,  June  15,  1988.  13  fig,  7  tab,  35  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Metals,  'Water  sampling,  'Human  hair,  Air 
pollution,  Water  pollution,  Canada,  Sampling, 
Toxicity,  Environmental  effects,  Lead,  Cadmium, 
Aluminum,  Iron,  Calcium,  Magnesium,  Barium, 
Vanadium,  Strontium,  Manganese,  Correlation 
analysis. 

Scalp  hair  samples  taken  from  122  children  and  27 
adults  from  three  native  Indian  villages  in  northern 
Alberta,  Canada  were  analyzed  for  32  metals,  in  an 
attempt  to  trace  industrial  pollution  into  the  human 
population.  To  test  the  hypothesis  that  hair  content 
reflected  accumulation  of  environmental  metals, 
water  and  aerometric  samples  were  collected  and 
analyzed  for  their  metal  content.  These  analyses 
demonstrated  that  elevated  levels  of  nine  metals  in 
hair  from  children  in  one  of  the  control  villages  are 
correlated  with  increased  levels  of  metals  in  water 
and  air.  Moreover,  increased  levels  of  Cu,  but 
lowest  levels  of  all  other  metals  were  found  in  hair 
and  environmental  samples  from  one  control  vil- 
lage. Correlation  matrices  from  metals  in  the  hair 
samples  revealed  three  sets  of  highly  intercorrelat- 
ed  metals:  Pb/Cd;  Al/V/Fe;  Ca/Mg/Sr/Ba.  These 
groups  of  metals  were  significantly  intercorrelated 
in  the  total  population,  and  in  both  children  and 
adults,  or  both  males  and  females,  as  well  as  when 
the  population  was  compared  according  to  com- 
munity of  residence.  The  high  levels  of  Al  and  V 
in  hair  from  very  young  children  may  reveal  a 
lower  selectivity  in  metal  absorption,  and  a  higher 
risk  of  toxicity  during  a  period  of  rapid  growth 
when  need  for  nutritionally  essential  metals  is  par- 
ticularly high.  (Author's  abstract) 
W89-03942 


CHARACTERIZATION  OF  THE  PRECIPITA- 
TION IN  AN  URBAN  AREA  OF  THE  PO 
VALLEY,  ITALY, 

Bologna  Univ.  (Italy).  Dept.  of  Industrial  Chemis- 
try and  Materials. 

L.  Morselli,  R.  Carrelli,  E.  Errani,  and  D.  Ferri. 
Science  of  the  Total  Environment  STENDL,  Vol. 
72,  p  151-159,  June  15,  1988.  4  fig,  3  tab,  17  ref. 

Descriptors:  'Urban  areas,  'Italy,  'Precipitation, 
'Acid  rain,  Water  sampling,  Rainfall,  Hydrogen 
ion  concentration,  Correlation  analysis,  Regression 
analysis,  Wind,  Weather  data  collections,  Chemical 
analysis. 

Rain  samples  from  two  stations  equipped  with  both 
bulk  and  wet/dry  samplers  were  collected  weekly 
for  a  year,  and  analyzed  according  to  standardized 
monitoring  programs.  Several  correlations  among 
ions  were  found:  Ca(2  +  )/S04(2-);  Na(+)/Cl(-); 
NH4(  +  )/N03(-);  NH4(  +  )/S04(2-);  N03(-)/ 
S04(2-).  In  this  characterization  of  the  deposition 
over  a  large  city,  Bologna,  there  is  a  significant 
difference  in  the  ion  spectra  between  summer  and 
winter,  and  a  good  Na/Cl  correlation  in  summer, 
which  can  be  explained  in  terms  of  a  different  wind 
origin  (i.e.,  marine),  whereas  in  winter  it  arises 
mainly  from  the  Po  valley  and  from  other  highly 
industrialized  areas.  The  pH  is  one  of  the  highest  in 
northern  Italy.  In  the  north-western  industrial 
areas  there  is  some  contribution  from  marine  spray 
(especially  in  the  summer)  and  desert  sands  (which 
occur  mainly  in  the  spring).  These  findings,  espe- 
cially when  compared  with  the  corresponding 
wind  frequency  distribution,  emphasize  differences 
in  the  chemical  composition  of  the  rain  that  are 
related  to  the  sampling  site,  to  the  kind  of  sampler, 
bulk  or  wet/dry,  and  to  the  pollution  source.  They 
represent  a  useful  means  of  assessing  the  environ- 
mental condition  of  the  Po  Valley.  (Author's  ab- 
stract) 
W89-03943 


REGIONAL  PATTERNS  AND  LOCAL  VARIA- 
BILITY OF  DRY  AND  OCCULT  DEPOSITION 
STRONGLY  INFLUENCE  SULFATE  CONCEN- 
TRATIONS IN  MAINE  LAKES, 

Maine  Univ.,  Orono.  Dept.  of  Geological  Sciences. 
S.  A.  Norton,  J.  S.  Kahl,  D.  F.  Brakke,  G.  F. 
Brewer,  and  T.  A.  Haines. 

Science  of  the  Total  Environment  STENDL,  Vol. 
72,  p  183-196,  June  15,  1988.  5  fig,  3  tab,  21  ref. 
NSF  Grant  DEB-78-10641. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Maine,  'Lakes,  'Sulfates,  'Deposition,  'Lake 
sediments,  Evapotranspiration,  Catchment  areas, 
Water  pollution,  Precipitation,  Chemical  analysis, 
Sediments,  Chlorides. 

There  is  great  uncertainty  and  large  cost  in  making 
dry  deposition  measurements.  Evidence  is  present- 
ed based  on  wet  deposition,  evapotranspiration, 
sulfur  storage  in  lake  sediments,  and  sulfate  con- 
centrations in  lakes  and  streams  in  Maine,  that  the 
dry  deposition  flux  of  sulfur  to  drainage  basins  of 
lakes  in  Maine  ranges  from  nearly  0  percent  to 
more  than  100  percent  of  wet  deposition,  even  in 
small  areas.  The  regional  pattern  of  sulfate  concen- 
trations in  Maine  lakes  is  due  to  gradients  in  both 
wet  and  dry  deposition  and  variation  in  evapotran- 
spiration Patterns  are  modified  locally  by  lake 
hydrologic  type,  elevation,  vegetation,  and  terres- 
trial drainage  basin  aspects.  (Author's  abstract) 
W89-03947 


DISTRIBUTION  OF  SILICONES  IN  WATER, 
SEDIMENT  AND  FISH  IN  JAPANESE 
RIVERS, 

Gifu  Prefecture  Research  Inst,  for  Environmental 

Pollution,  Yabuta  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03949 


HISTORICAL  RECORDS   OF  SILICONES  IN 
SEDIMENT, 

Naval  Research  Lab.,  Washington,  DC.  Chemistry 

">iv. 

For  primary  bibliographic  entry  see  Field  5A. 
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ENVIRONMENTAL  FATE  AND  ECOLOGICAL 
IMPACT  OF  ORGANOSILICON  MATERIALS: 
A  REVIEW, 

Dow  Corning  Corp.,  Midlands,  MI.  Health  and 

Environmental  Sciences  Dept. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03951 


POSSIBLE  METHYLATION  OF  INORGANIC 
MERCURY  BY  SILICONES  IN  THE  ENVIRON- 
MENT, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 
H.  Nagase,  Y.  Ose,  and  T.  Sato. 
Science  of  the  Total  Environment  STENDL,  Vol. 
73,  No.  1-2,  p  29-38,  July  1,  1988.  8  fig,  4  tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  *Silicone,  *Fate 
of  pollutants,  *Methylation,  'Polymers,  'Mercury, 
•Methylmercury,  Heavy  metals,  Degradation 
products,  Gas  chromotography,  Mass  spectrome- 
try, Pollutants,  Chemical  analysis,  Environmental 
effects. 

Organosiloxanes  are  being  released  to  the  environ- 
ment in  increasing  quantities,  and  there  are  ques- 
tions concerning  the  reactivity  of  silicones  as  meth- 
ylating  agents  under  environmental  conditions. 
Specifically,  the  interaction  of  inorganic  mercury 
and  polydimethylsiloxanes,  and  other  silicones,  to 
give  methylmercury  is  important  in  this  context. 
To  this  end  a  series  of  laboratory  experiments,  in 
which  inorganic  mercury,  short  and  long  chain 
silicones,  cyclic  siloxanes,  oxidized  silicone  gums, 
and  industrial  formulations  containing  silicones, 
were  conducted.  In  all  cases,  there  was  evidence  of 
the  production  of  methylmercury,  a  finding  of 
potential  significance.  Analyses  for  methylmercury 
and  related  silicon-containing  degradation  prod- 
ucts were  conducted  using  a  combination  of  gas 
chromatography,  mass  spectrometry,  and  head- 
space  gas  analysis.  (Author's  abstract) 
W89-03952 


COMPARISON  OF  THE  RATES  OF  METHY- 
LATION OF  MERCURY(II)  SPECIES  IN 
AQUATIC  MEDIA  BY  VARIOUS  ORGANOTIN 
AND  ORGANOSILICON  MOIETIES, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemistry 

and  Biochemistry. 

J.  M.  Bellama,  K.  L.  Jewett,  W.  F.  Manders,  and  J. 

D.  Nies. 

Science  of  the  Total  Environment  STENDL,  Vol. 

73,  No.  1-2,  p  39-51,  July  1,  1988.  9  tab,  27  ref. 

Descriptors:  *Methylation,  'Mercury,  'Heavy 
metals,  'Aquatic  environment,  'Tin,  'Methylmer- 
cury, 'Path  of  pollutants,  'Silicones,  Nuclear  mag- 
netic resonance,  Kinetics,  Chemical  reactions, 
Ions,  Tin. 

Metals  can  be  methylated  in  environmental  aque- 
ous media  by  a  variety  of  organotin  and  organosili- 
con  compounds.  Main  group  metals  and  metalloids 
were  surveyed  for  the  identification  of  species  that 
can  either  donate  or  accept  methyl  groups.  The 
methylation  of  mercury(II)  by  trimethyltin  cation 
was  found  to  be  a  bimolecular  reaction,  the  reac- 
tion rate  of  which  decreased  with  increasing  chlo- 
ride concentration.  Kinetic  investigations  using 
NMR  techniques  showed  the  most  important  pairs 
of  reactants.  Sodium  2,2,3, 3-tetradeutero-3- 
(tnmethylsilyl)propionate  (TSP)  and  sodium  2,2- 
dimethyl-2-silapentane-5-sulfonate  (DSS)  were 
found  to  methylate  mercury(Il).  Organ ylsilatranes 
were  found  to  transfer  their  organic  groups  readily 
to  mercury(ll)  to  produce  organomercury  com- 
pounds. (Author's  abstract) 
W89-03953 


ORGANOLEADS  IN  THE  ENVIRONMENT:  A 
REVIEW, 

Aston  Univ.,  Birmingham  (England).  Dept.  of  Mo- 
lecular Sciences. 
A.  W.  P.  Jarvie. 

Science  of  the  Total  Environment  STENDL,  Vol. 
73,  No.  1-2,  p  121-126,  July  1,  1988.  24  ref. 


Descriptors:  'Water  pollution  sources,  'Reviews, 
•Lead,  'Air  pollution,  Marine  algae,  History,  Nat- 
ural waters,  Sediments,  Soil  analysis,  Sampling, 
Toxicity,  Biochemistry,  Sulfides,  Methylation, 
Chemical  analysis,  Geochemistry,  Environmental 
effects,  Path  of  pollutants. 

The  automobile  and  its  use  have  been  proposed  as 
major  sources  of  environmental  organolead  com- 
pounds. However,  confirmation  of  this  proposition 
was  not  possible  until  analytical  technology 
evolved  to  give  sufficient  sensitivity  to  detect  small 
quantities  of  lead  species  in  small  samples  of  envi- 
ronmental materials.  It  was  further  hypothesized 
that  various  biochemical  pathways  could  convert 
inorganic  lead  ion  to  organolead  species,  a  propos- 
al which  has  been  examined  by  several  groups  over 
many  years.  Once  it  was  unequivocally  established 
that  organolead  species  can  occur  in  the  environ- 
ment as  a  result  of  anthropogenic  activity  of  natu- 
rally occurring  biotic  or  abiotic  processes,  the  pos- 
sible and  likely  biochemical  effects  associated  with 
the  environmental  processes  of  organolead  species 
reviews.  Research  in  this  area  has  focused  on  ex- 
amining the  interactions  of  certain  algae  with  a 
variety  of  organolead  species.  This  paper  reviews 
the  evolution  of  environmental  organolead  biogeo- 
chemical  research  over  the  past  15  years.  (Author's 
abstract) 
W89-03955 


ENVIRONMENTAL  METHYLATION  OF  TIN: 
AN  ASSESSMENT, 

Leicester  Polytechnic  (England).  School  of  Chem- 
istry. 

J.  R.  Ashby,  and  P.  J.  Craig. 
Science  of  the  Total  Environment  STENDL,  Vol. 
73,  No.  1-2,  p  127-133,  July  1,  1988.  1  fig,  32  ref. 

Descriptors:  'Path  of  pollutants,  'Methylation, 
•Tin,  'Reviews,  'Sediments,  'Metals,  Methylmer- 
cury, Mass  spectrometry,  Toxicity,  Environmental 
effects,  Simulation. 

The  chemical  and  biological  methylation  of  tin 
under  environmental  conditions  is  reviewed.  The 
question  of  whether  methyltin  species  form  in  situ 
in  the  environment  is  also  considered.  Analytical 
approaches  using  hydridization  techniques  give 
quite  sensitive  results.  Incubation  studies  of  envi- 
ronmental microorganisms  and  sediment  have 
demonstrated  the  formation  of  methyltin  species, 
and  similar  conversions  have  been  observed  with 
chemical  methylating  agents  such  as  methyl  cobal- 
amin  and  methyl  iodide.  (Author's  abstract) 
W89-03956 


ROLE  OF  BIOGENIC  THIOLS  IN  THE  SOLU- 
BILITY OF  SULFIDE  MINERALS, 

National  Bureau  of  Standards  (NML),  Gaithers- 
burg,  MD.  Center  for  Analytical  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 

W89-03957 


EFFECTS  OF  CHEMICAL  POLLUTION  ON 
THE  ACTTVITIES  OF  HEPATIC  XENOBIOTIC 
METABOLIZING  ENZYMES  IN  FISH  FROM 
THE  RIVER  RHONE, 

Ecole  Nationale  Veterinaire  de   Lyon  (France). 

Lab.  d'Ecotoxicologie. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03958 


CHARACTERIZATION  OF  A  RURAL  AREA  IN 
TERMS  OF  DRY  AND  WET  DEPOSITION, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 
1st.  Inquinamento  Atmosferico. 
M.  Possanzini,  P.  Buttini,  and  V.  Di  Palo. 
Science  of  the  Total  Environment  STENDL,  Vol. 
74,  p  111-120,  August  1,  1988.  2  fig,  3  tab,  24  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Path  of 
pollutants,  'Deposition,  'Rural  areas,  'Air  pollu- 
tion, 'Acid  rain,  'Rainfall,  'Aerosols,  Particulate 
matter,  Sulfates,  Nitrates,  Precipitation,  Ammoni- 
um salts,  Denudation. 

Atmospheric  gaseous  pollutants,  N02,  S02,  NH3, 
and   HN03,  and  related   ionic  species  in  water- 


soluble  fine  particulates  and  rainwater  were  moni- 
tored from  September  1986  to  January  1987  with 
the  aim  of  estimating  the  acid  deposition  over  a 
rural  area  near  Rome.  A  wet-only  rain  collector 
and  an  annular  denuder-filter  pack  sampling  system 
for  gases  and  aerosols  were  employed  to  avoid 
chemical  artifact  formation.  A  comparison  of  the 
wet  and  dry  deposition  rates  indicates  that  atmos- 
pheric removal  by  precipitation  was  the  dominant 
sink  for  sulfate  and  nitrate  at  the  sampling  site.  Ion 
balance  analysis  showed  that  the  main  compounds 
present  in  aerosols  were  ammonium  sulfate  and 
ammonium  nitrate,  since  the  ammonium  neutraliza- 
tion factor  approached  100  percent  and  the  acidity 
content  was  very  low.  The  marked  enrichment  of 
H(+),  S04(~)  and  N03(-)  in  precipitation  com- 
pared with  NH4(+)  could  be  explained  by  assum- 
ing either  that  S02  and  N02  are  oxidized  in  cloud 
droplets  or  that  acidic  sulfate  and  nitrate  are  scav- 
enged directly  in-cloud  or  below-cloud.  (Author's 
abstract) 
W89-03960 


ACCUMULATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  (PAHS)  IN  AN 
URBAN  SNOWPACK, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

A.  Boom,  and  J.  Marsalek. 

Science  of  the  Total  Environment  STENDL,  Vol. 

74,  p  133-148,  August  1,  1988.  3  fig,  8  tab,  24  ref. 

Descriptors:  'Snowpack,  'Path  of  pollutants, 
'Water  pollution  sources,  'Aromatic  compounds, 
'Hydrocarbons,  'Urban  areas,  'Urban  runoff,  Ac- 
cumulation, Deposition,  Toxicity,  Industrial  plants, 
Sampling,  Pollutants,  Water  quality,  Standards. 

Accumulations  of  polycyclic  aromatic  hydrocar- 
bons in  a  snowpack  were  studied  in  an  industrial 
urban  area  with  numerous  anthropogenic  sources 
of  PAHs.  Average  PAH  loadings  stored  in  the 
snowpack  were  determined,  plotted  on  a  map  of 
the  study  area,  and  areal  distribution  approximated 
by  isoloading  contours.  The  loading  contours  ex- 
hibited a  marked  elongation  in  the  direction  of 
prevailing  winds.  The  unit-area  deposition  rates 
observed  in  the  study  area  exceeded  the  typical 
rates  reported  for  other  urban  areas,  and  were  the 
highest  immediately  downwind  of  a  steel  plant. 
PAH  levels  in  snowmelt  were  well  below  the 
freshwater  aquatic  life  toxicity  criteria,  but  exceed- 
ed both  the  WHO  drinking  water  standard  and  the 
U.S.  EPA  carcinogenic  criteria  at  the  0.00001  risk 
level.  (Author's  abstract) 
W89-03961 


TRACE  ELEMENT  RESIDUES  IN  BLUEGILLS 
AND  COMMON  CARP  FROM  THE  LOWER 
SAN  JOAQUIN  RIVER,  CALIFORNIA,  AND 
ITS  TRIBUTARIES, 

National  Fisheries  Contaminant  Research  Center, 

Dixon,  CA.  Field  Research  Station-Dixon. 

M.  K.  Saiki,  and  T.  W.  May. 

Science  of  the  Total  Environment  STENDL,  Vol 

74,  p  199-217,  August  1,  1988.  3  fig,  8  tab,  39  ref. 

Descriptors:  'Pollutant  identification,  'Heavy 
metals,  'Trace  elements,  'Bluegills,  'Carp,  'Cali- 
fornia, 'Agricultural  runoff,  Arsenic,  Boron,  Cad- 
mium, Chromium,  Mercury,  Molybdenum,  Pollut- 
ants, Nickel,  Lead,  Selenium,  San  Joaquin  River, 
Statistical  analysis,  Water  quality,  Subsurface 
drainage,  Irrigation  return  flow,  Rivers,  Path  of 
pollutants. 

Whole-body  samples  of  bluegills  and  common  carp 
from  the  San  Joaquin  River  and  two  tributaries 
were  analyzed  to  determine  if  the  concentrations 
of  any  of  nine  elements  were  elevated  as  a  result  of 
exposure  ot  the  fish  to  agricultural  subsurface 
drainage  water.  Highest  concentrations  detected 
were  as  follows:  (first  number  applies  to  bluegills 
and  second  number  to  carp)  As,  0.97  and  1.5;  B,  14 
and  20;  Cd,  0.14  and  0.27;  Cr,  2.7  and  2.2;  Hg,  3.3 
and  2.9;  Mo,  2.8  and  3.6;  Ni,  0.87  and  2.2;  Pb,  0.26 
and  2.3;  Se,  3.2  and  5.5.  The  lowest  concentrations 
were  below  the  levels  of  detection,  except  for  Hg, 
0.15  and  0.12,  and  Se,  0.43  and  0.56.  As  judged  by 
comparisons  with  data  ftpm  the  National  Contami- 
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nant  Biomonitoring  Program  and  other  published 
surveys,  the  concentrations  of  B,  Hg,  Mo,  and  Se 
were  moderately  elevated  in  fish  from  several  sites 
in  the  San  Joaquin  Valley.  However,  only  the  Se 
concentrations  were  positively  correlated  with 
water  quality  variables  known  to  be  influenced  by 
irrigation  return  flows.  (Author's  abstract) 
W89-03965 


VISCOSITY  AND  DIELECTRIC  CONSTANT 
CONTROLS  ON  THE  HYDRAULIC  CONDUC- 
TD7ITY  OF  CLAYEY  SOILS  PERMEATED 
WITH  WATER-SOLUBLE  ORGANICS, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-03972 


APPLICATION   OF  VARIABLY   SATURATED 
FLOW  THEORY  TO  CLAY  COVER  LINERS, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-03983 


DEVELOPMENT  OF  A  SIMPLIFIED  PLANT 
STOMATAL  RESISTANCE  MODEL  AND  ITS 
VALIDATION  FOR  POTENTIALLY  TRAN- 
SPIRING AND  WATER-STRESSED  WATER 
HYACINTHS, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
For  primary  bibliographic  entry  see  Field  21. 
W89-03995 


ALGAE  SEQUESTER  HEAVY  METALS  VIA 
SYNTHESIS  OF  PHYTOCHELATIN  COM- 
PLEXES, 

Munich  Univ.  (Germany,  F.R.).  Fakultaet  Chemie 

und  Pharmazie. 

W.  Gekeler,  E.  Grill,  E.-L.  Winnacker,  and  M.  H. 

Zenk. 

Archives  of  Microbiology  AMICCU,  Vol.   150, 

No.  2,  p  197-202,  June  1988.  3  fig,  1  tab,  29  ref. 

Bundesminister  fur  Forschung  und  Technologie 

Grant  321-7291-BZT-0372. 

Descriptors:  *Algae,  *Bioaccumulation,  "Heavy 
metals,  "Chelating  agents,  "Peptides,  "Path  of  pol- 
lutants, Accumulation,  Chelation,  Cadmium,  Chlo- 
rella,  Chlorophyta,  Sulfides,  Euglena,  Eugleno- 
phyta,  Diatoms,  Fragilaria,  Chlamydomonas. 

Higher  plants  or  plant  cell  suspension  cultures 
synthesize,  upon  exposure  to  a  wide  range  of 
heavy  metals,  a  series  of  cysteine-rich  peptides 
called  phytochelatins  that  bind  heavy  metal  ions 
by  thiolate  coordination.  The  ubiquity  of  phyto- 
chelatins was  investigated  in  algae,  along  with 
their  induction  upon  exposure  to  heavy  metals.  A 
cadmium-binding  complex  was  isolated  from  Chlo- 
rella  fusca  and  was  shown  to  be  composed  of 
phytochelating  peptides,  (gamma-Glu-Cys)n-Gly, 
n  =  2-5.  Members  of  six  of  the  10  classes  of  algae 
revealed  phytochelatin  synthesis  after  exposure  to 
cadmium  ions.  Phytochelatin  was  also  induced  by 
ions  of  lead,  zinc,  silver,  copper,  and  mercury.  The 
occurrence  of  free  sulfide  has  been  reported  previ- 
ously in  Euglena  and  higher  plant  Cd-binding  com- 
plex. The  complex  purified  from  Chlorella  was 
found  to  contain  about  12%  of  the  sulfur  as  sulfide 
ions.  It  is  concluded  that  algae  sequester  heavy 
metals  by  the  same  mechanism  as  higher  plants. 
(Doria-PTT) 
W89-03996 


CHLOROBENZOATE  CATABOLISM  AND 
INTERACTIONS  BETWEEN  ALCALIGENES 
AND  PSEUDOMONAS  SPECIES  FROM 
BLOODY  RUN  CREEK, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 

R.  C.  Wyndham,  and  N.  A.  Straus. 

Archives  of  Microbiology  AMICCU,  Vol.    150, 

No.  3,  p  230-236,  July  1988.  2  fig,  3  tab,  29  ref. 

Descriptors:  "Chlorinated  hydrocarbons,  "Biode- 
gradation,  "Alcaligenes,  "Fate  of  pollutants, 
"Pseudomonas,  "Aromatic  compounds,  "Bacteria, 


Hydrocarbons,  Degradation,  Runoff,  Landfills, 
Oxygen  uptake,  Metabolism,  Biotransformation, 
Fate  of  pollutants,  Enzymes,  Culturing  techniques, 
Phosphates,  Nutrients,  Limiting  nutrients. 

A  mixed  community  of  bacteria  from  surface 
runoff  waters  of  the  Hyde  Park,  NY  industrial 
landfill  was  enriched  on  3-chlorobenzoate.  Alcali- 
genes and  Pseudomonas  species  were  dominant  in 
the  community.  Alcaligenes  sp.  BR  60  carried  an 
unstable  plasmid  specifying  3-chlorobenzoate  ca- 
tabolism.  Metabolites  included  chlorocatechol  and 
chloro-cis.cis-muconic  acid.  The  isolate  grew  very 
slowly  on  benzoate.  Alcaligenes  sp.  BR  60  was 
isolated  in  co-culture  with  Pseudomonas  fluores- 
cens  NR  52.  The  latter  contained  no 'detectable 
plasmids  and  did  not  grow  on  benzoate'  or  any  of 
the  chlorobenzoates  in  pure  culture.  Growth  of  the 
co-culture  in  Bloody  Run  Creek  water  supple- 
mented with  3-chlorobenzoate  indicated  that  phos- 
phate concentrations  in  the  water  severely  limited 
biodegradation.  Under  phosphate-limited  condi- 
tions in  continuous  culture,  Pseudomonas  fluores- 
cens  NR  52  effectively  scavenged  available  phos- 
phate when  it  was  present  at  a  ratio  of  1  cell  to  20 
of  Alcaligenes  sp.  BR  60.  Under  these  conditions, 
the  growth  of  Alcaligenes  sp.  BR  60  on  3-chloro- 
benzoate was  reduced  five-fold,  the  frequency  of 
plasmid  deletion  mutants  increased,  and  96%  of  the 
contaminant  remained  in  the  outflow  in  the  form  of 
the  starting  material  or  metabolites.  No  evidence 
was  found  for  conjugation  of  the  plasmid  deter- 
mining chlorobenzoate  catabolism  in  Alcaligenes 
sp.  BR  60  to  P.  fluorescens  NR  52.  (Author's 
abstract) 
W89-03997 


TRANSFORMATIONS  OF  HALOGENATED 
AROMATIC  ALDEHYDES  BY  METABOLI- 
CALLY  STABLE  ANAEROBIC  ENRICHMENT 
CULTURES, 

Swedish  Environmental  Research  Inst.,  Stock- 
holm. 

A.  H.  Neilson,  A.-S.  Allard,  P. -A.  Hynning,  and 
M.  Remberger. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  9,  p  2226-2236,  September 
1988.  6  fig,  1  tab,  21  ref.  Swedish  Forest  Industry 
Water  and  Air  Pollution  Research  Foundation 
Project  Environment  90. 

Descriptors:  "Biotransformation,  "Chlorinated  hy- 
drocarbons, "Metabolites,  "Aromatic  compounds, 
"Anaerobic  bacteria,  "Fate  of  pollutants,  Hydro- 
carbons, Chemical  reactions,  Sediments,  Marine 
sediments,  Water  pollution,  Culturing  techniques, 
Bacteria,  Bacterial  physiology,  Kinetics,  Microbio- 
logical studies. 

Metabolically  stable  enrichment  cultures  of  anaero- 
bic bacteria  obtained  by  elective  enrichment  of 
sediment  samples  from  the  Baltic  Sea  and  Gulf  of 
Bothnia  were  used  to  study  the  oxidation  and 
reduction  of  the  aldehyde  group  of  various  haloge- 
nated  aromatic  aldehydes.  It  was  shown  that  syn- 
thesis of  the  corresponding  carboxylic  acids,  which 
were  the  principal  metabolites,  was  invariably  ac- 
companied by  partial  reduction  of  the  aldehyde  to 
a  hydroxymethyl  group  in  yields  between  3  and 
30%.  Complete  reduction  to  a  methyl  group  was 
observed  with  some  of  the  halogenated  vanillins, 
but  to  an  extremely  limited  extent  with  the  haloge- 
nated 4-hydroxybenzaldehydes.  On  the  basis  of  the 
kinetics  of  formation  of  the  metabolites,  it  was 
concluded  that  the  oxidation  and  reduction  reac- 
tions were  mechanistically  related.  On  prolonged 
incubation,  the  halogenated  carboxyhc  acids  were 
generally  decarboxylated,  so  that  the  final  prod- 
ucts from  these  substrates  were  halogenated  cate- 
chols or  phenols.  Reductive  processes  of  the  type 
revealed  in  this  study  might  therefore  plausibly 
occur  in  the  environment  during  anaerobic  trans- 
formation of  halogenated  aromatic  aldehydes  con- 
taining hydroxyl  and/or  methoxyl  groups.  (Au- 
thor's abstract) 
W89-04005 


WATER  QUALITY  DATA  FOR  THE  BOISE 
RIVER,  BOISE  TO  STAR,  IDAHO,  MARCH 
1988, 

Geological  Survey,  Boise,  ID.  Water  Resources 


Div. 

S.  A.  Frenzel,  and  T.  F.  Hansen. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy   $2.75,   microfiche   $4.75.   USGS  Open-File 
Report  88-474,  Sept.  1988.  14p,  1  fig,  5  tabs. 

Descriptors:  "Water  quality,  "Wastewater  dispos- 
al, "Water  pollution  sources,  "Boise  River,  "Idaho, 
"Benthic  invertebrates,  Wastewater  treatment, 
Trace  elements,  Low  flow,  Artificial  substrates, 
Fish. 

Physical  and  chemical  data  were  collected  at  six 
sites  and  biological  data  were  collected  at  five  sites 
on  the  Boise  River  between  Veterans  Memorial 
Parkway  in  Boise  and  Star,  Idaho,  from  January  to 
March  1988.  Data  were  collected  to  determine  the 
effect  of  sewage  effluent  from  two  Boise 
wastewater  treatment  facilities  on  the  water  and 
biological  quality  of  the  Boise  River.  Similar  data 
were  collected  from  October  to  December  1987. 
Results  of  all  data  analyses  will  be  discussed  in  an 
interpretive  report.  (USGS) 
W89-04027 


STREAMFLOW  AND  WATER  QUALITY  DATA 
FOR  THREE  MAJOR  TRIBUTARIES  TO 
REELFOOT  LAKE,  WEST  TENNESSEE,  OCTO- 
BER 1987-MARCH  1988, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

M.  C.  Yurewicz,  W.  P.  Carey,  and  J.  W.  Garrett. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-311,  August  1988,  20p,  2  fig, 
7  tab,  9  ref. 

Descriptors:  "Water  pollution  sources,  "Nonpoint 
pollution  sources,  "Agricultural  runoff,  "Reelfoot 
Lake,  "Tennessee,  Pesticides,  Nutrients,  Sediment, 
Water  quality,  Sediment  load. 

Streamflow  and  water  quality  data  were  collected 
for  three  major  tributaries  to  Reelfoot  Lake,  in 
West  Tennessee,  for  the  period  October  1987 
through  March  1988.  The  data  are  presented  in 
graphs  and  tables.  Mean  daily  discharge  data  were 
collected  at  one  site  each  in  the  drainage  basins  of 
North  Reelfoot  Creek,  South  Reelfoot  Creek,  and 
Running  Slough.  Daily  mean  suspended-sediment 
concentration  data  were  collected  at  a  site  in  the 
North  Reelfoot  Creek  basin.  Water  quality  samples 
were  collected  during  storm  events  at  the  same 
locations  that  daily  mean  streamflow  data  were 
collected.  Water  quality  samples  were  analyzed  for 
concentrations  of  nutrients  and  triazine  herbicides. 
Water  temperature  and  specific  conductance  were 
measured  at  the  time  that  samples  were  collected. 
(USGS) 
W89-04035 


SUMMARY  OF  THE  U.S.  GEOLOGICAL 
SURVEY  NATIONAL  WATER  QUALITY  AS- 
SESSMENT PROGRAM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary   bibliographic  entry   see   Field   5G. 

W 89-04041 


STATION  DESCRIPTIONS  AND  AVAILABIL- 
ITY OF  DISCHARGE  AND  WATER  QUALITY 
DATA  THROUGH  1985  FOR  EASTERN  MON- 
TANA STREAM  SITES  NOT  INCLUDED  IN 
THE  NATIONAL  WATER  DATA  EXCHANGE 
PROGRAM, 

Geological  Survey,  Billings,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04042 


DOCUMENTATION     OF    A  STEADY-STATE 

SALTWATER-INTRUSION  MODEL       FOR 

THREE-DIMENSIONAL  GROUNDWATER 
FLOW,  AND  USER'S  GUIDE, 

Geological    Survey,    Tacoma,  WA.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2F. 
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W89-04048 


PROGRESS  REPORT  ON  THE  GROUND- 
WATER, SURFACE  WATER,  AND  QUALITY- 
OF-WATER  MONITORING  PROGRAM, 
BLACK  MESA  AREA,  NORTHEASTERN  ARI- 
ZONA -  1987, 

Geological  Survey,  Flagstaff,  AZ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04052 


STATISTICAL,  GRAPHICAL,  AND  TREND 
ANALYSES  OF  SELECTED  WATER  QUALITY 
AND  STREAMFLOW  DATA  FROM  THE  TRIN- 
ITY RIVER  NEAR  CROCKETT,  TEXAS,  1964- 
85, 

Geological    Survey,    Houston,    TX.    Water    Re- 
sources Div. 
R.  L.  Goss. 

Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-393,  1987. 
21p,  12  fig,  2  tab,  4  ref. 

Descriptors:  'Water  quality,  'Water  properties, 
•Graphical  analysis,  *Streamflow,  'Statistical  anal- 
ysis, 'Texas,  Streamflow,  Water  temperature, 
Oxygen,  Monitoring,  Specific  conductivity,  Trini- 
ty River. 

Statistical,  graphical  and  trend  analysis  of  selected 
water  quality  and  streamflow  data  were  collected 
between  1964  and  1985  at  the  Trinity  River  near 
Crockett,  Texas.  Results  of  statistical  and  trend 
analyses  of  the  data  are  presented  in  tables.  Graphs 
showing  the  annual  compilation  of  streamflow  and 
water  quality  data  collected  by  a  U.S.  Geological 
Survey  flow-through  water  quality  monitor  are 
presented  for  the  period  since  1975.  (USGS) 
W89-04053 


DESCRIPTION  AND  RESULTS  OF  TEST- 
DRILLING  PROGRAM  AT  PICATINNY  ARSE- 
NAL, NEW  JERSEY,  1982-1984, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

P.  T.  Harte,  B.  P.  Sargent,  and  E.  F.  Vowinkel. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-316,  1986.  54p,  16  fig,  3  tab,  1 
pi,  13  ref. 

Descriptors:  'Test  wells,  'Water  pollution  sources, 
•Path  of  pollutants,  'Hydrogeology,  'New  Jersey, 
Lithology,  Gamma-ray  logs,  Bedrock,  Glacial  de- 
posits, Picatinny  Arsenal. 

Picatinny  Arsenal,  located  in  north-central  New 
Jersey,  has  a  long  history  of  explosives  manufac- 
turing. Past  industrial  activities  and  past  waste- 
disposal  practices  have  caused  some  groundwater 
contamination  problems.  In  1982,  the  U.S.  Geolog- 
ical Survey,  in  cooperation  with  the  U.S.  Army, 
began  a  water  resources  investigation  of  the  Arse- 
nal. The  test  drilling  program  is  designed  to  define 
the  hydrogeology  and  install  observation  wells. 
Twenty-two  boreholes  were  drilled  and  21  obser- 
vation wells  installed  in  these  holes.  All  drilling 
was  done  in  a  glaciated  valley.  The  report  includes 
lithologic  and  gamma-ray  logs,  results  of  grain-size 
analyses,  well-construction  data,  and  some  ground- 
water levels.  The  generalized  stratigraphic  se- 
quence of  geologic  units  penetrated  from  the  test- 
drilling  program  are  from  lower  to  upper:  (1)  pre- 
dominantly dolomitic  Leithsville  Formation,  (2)  in 
the  upper  part  of  bedrock,  a  weathered  dolomite 
zone,  (3)  a  thin  discontinuous  mantle  of  till,  and  (4) 
stratified  drift  deposit  up  to  208  ft  thick.  (USGS) 
W89-04060 


WATER  QUALITY  AND  HYDROGEOLOGIC 
DATA  FOR  THREE  PHOSPHATE  INDUSTRY 
WASTE-DISPOSAL  SITES  IN  CENTRAL 
FLORIDA,  1979-80, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04061 


GENERAL  SURFACE  AND  GROUNDWATER 
QUALITY  IN  A  COAL-RESOURCE  AREA 
NEAR  DURANGO,  SOUTHWESTERN  COLO- 
RADO, 

Geological  Survey,  Grand  Junction,  CO.  Water 
Resources  Div. 
D.  L.  Butler. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4073, 
1986.  53p,  11  fig,  10  tab,  10  ref,  1  pi. 

Descriptors:  'Coal  mining,  'Water  quality  data, 
'Streams,  'Groundwater,  'Colorado,  Trace  ele- 
ments, Baseline  studies,  Linear  regression  analysis, 
La  Plata  County,  Archuleta  County,  Mesaverde 
Group,  Animas  Formation,  Durango. 

A  general  description  of  surface  and  groundwater 
quality  in  a  coal-resource  area  near  Durango, 
southwestern  Colorado  is  given.  Dissolved-solids 
concentrations  were  less  than  1,000  mg/1  in 
streams,  except  in  the  Alkali  Gulch,  Basin  Creek, 
and  Carbon  Junction  Canyon  drainage  basins. 
Median  concentrations  of  dissolved  boron,  iron, 
manganese,  and  zinc  were  less  than  35  microg/1; 
median  concentrations  of  dissolved  lead  and  seleni- 
um were  less  than  1  microg/1.  (USGS) 
W89-04063 


RAINFALL  AND  RUNOFF  QUANTITY  AND 
QUALITY  CHARACTERISTICS  OF  FOUR 
URBAN  LAND-USE  CATCHMENTS  IN 
FRESNO,  CALIFORNIA,  OCTOBER  1981  TO 
APRIL  1983, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

R.  N.  Oltmann,  and  M.  V.  Shulters. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-710,  1987.  132p,  30  fig,  35  tab, 
13  ref. 

Descriptors:  'Urban  hydrology,  'Path  of  pollut- 
ants, 'Water  pollution  sources,  'Fresno,  'Urban 
runoff,  'Storm  loads,  'Rainfall  quality,  'Califor- 
nia, Rainfall,  Dry  deposition,  Pesticides,  Nutrients, 
Trace  metals,  Fresno  County. 

Rainfall  and  runoff  quantity  and  quality  were  mon- 
itored for  industrial,  single-dwelling  residential, 
multiple-dwelling  residential,  and  commercial 
land-use  catchments  in  Fresno,  California,  during 
1981-82  and  1982-83  rain  seasons.  Storm-composite 
rainfall  and  discrete  runoff  samples  were  analyzed 
for  physical,  inorganic,  organic,  and  biological 
constituents.  Atmospheric  dry-deposition-  and 
street-surface  particulate  samples  also  were  collect- 
ed and  analyzed.  Except  for  the  industrial  catch- 
ment, highest  runoff  concentrations  for  most  con- 
stituents occurred  during  initial  storm  runoff  and 
then  decreased  throughout  the  remainder  of  the 
storm;  constituent  concentrations  for  the  industrial 
catchment  fluctuated  greatly.  Statistical  testing  of 
runoff-quality  data  showed  higher  concentration 
for  most  constituents  for  the  industrial  catchment. 
Lead  showed  lower  concentrations  for  the  indus- 
trial catchment  than  for  the  other  three  catch- 
ments. Event  mean  concentration  (EMC)  for  most 
constituents  for  all  but  the  industrial  catchment 
were  highest  for  the  first  two  or  three  storms  of 
the  rain  season  after  which  they  became  almost 
constant;  the  industrial  constituent  EMC's  general- 
ly did  not  show  any  pattern.  The  organophos- 
phorus  compounds,  parathion,  diazinon,  and  mala- 
thion  were  the  most  prevalent  pesticides  detected 
in  rainfall.  Other  pesticides  detected  in  rainfall 
included  chlordane,  lindane,  methoxychlor,  endo- 
sulfan,  and  2,4-D.  Of  these,  only  methoxychlor  and 
endosulfan  were  not  consistently  detected  in  the 
runoff.  (USGS) 
W89-04064 


RAINFALL  AND  RUNOFF  QUANTITY  AND 
QUALITY  DATA  COLLECTED  AT  FOUR 
URBAN  LAND-USE  CATCHMENTS  IN 
FRESNO,  CALIFORNIA:  OCTOBER  1981  - 
APRIL  1983, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
R.  N.  Oltmann,  R.  Guay,  and  J.  M.  Shay. 
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Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  84-718,  1987.  139p,  8  fig,  16  tab, 
8  ref. 

Descriptors:  'Urban  runoff,  'Urban  hydrology, 
'Hydrologic  data  collections,  'Rainfall,  'Pesti- 
cides, 'Path  of  pollutants,  'California,  Runoff,  Nu- 
trients, Sediments,  Water  pollution  sources, 
Fresno,  Central  Valley,  San  Joaquin  Valley, 
Metals. 

Data  were  collected  as  part  of  the  National  Urban 
Runoff  Program  to  characterize  urban  runoff  in 
Fresno,  California.  Rainfall-runoff  quantity  and 
quality  data  are  included  along  with  atmospheric 
dry-deposition  and  street-surface  particulate  qual- 
ity data.  The  data  are  presented  in  figures  and 
tables  that  reflect  four  land  uses:  industrial,  single- 
dwelling  residential,  multiple-dwelling  residential, 
and  commercial.  A  total  of  255  storms  were  moni- 
tored for  rainfall  and  runoff  quantity.  Runoff  sam- 
ples from  112  of  these  storms  were  analyzed  for 
physical,  organic,  inorganic,  and  biological  con- 
stituents. The  majority  of  the  remaining  storms 
have  pH  and  specific  conductance  data  only. 
Ninety-two  composite  rain  samples  were  collected. 
Of  these,  63  were  analyzed  for  physical,  inorganic, 
and  (or)  organic  constituents.  The  remaining  rain- 
fall samples  have  pH  and  specific  conductance  data 
only.  Nineteen  atmospheric  deposition  and  21 
street-particulate  samples  were  collected  and  ana- 
lyzed for  inorganic  and  organic  constituents.  The 
report  also  details  equipment  utilization  and  oper- 
ation, and  discusses  data  collection  methods. 
(USGS) 
W89-04065 


EVALUATION  OF  SELECTED  SURFACE 
WATER  QUALITY  STATIONS  IN  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

S.  J.  Rucker,  and  L.  L.  Delong. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  82-4003, 
1987.  72p,  39  fig,  4  tab,  6  ref. 

Descriptors:  'Water  quality,  'Salinity,  'Dissolved 
solids,  'Network  design,  'Hydrologic  data,  Plan- 
ning, Regression  analysis,  Correlation  analysis, 
Dissolved-solids  loads. 

The  U.S.  Geological  Survey,  in  cooperation  with 
the  Wyoming  Department  of  Agriculture,  has  con- 
ducted a  surface-water-quality  program  in  Wyo- 
ming since  1965.  The  purpose  has  been  to  deter- 
mine the  chemical  quality  of  the  water  in  terms  of 
the  major  dissolved  constituents  (salinity).  Chang- 
ing agricultural  techniques  and  energy  develop- 
ment have  stimulated  a  need  for  an  expanded  pro- 
gram involving  additional  types  of  data.  This 
report  determines  the  adequacy  of  the  data  collect- 
ed thus  far  to  describe  the  chemical  quality.  The 
sampling  program  was  evaluated  by  determining 
how  well  the  data  describe  the  dissolved-solids 
load  of  the  streams.  Monthly  mean  loads  were 
estimated  at  16  stations  throughout  the  network 
where  daily  streamflow  and  daily  specific  conduct- 
ance were  available.  Monthly  loads  were  then 
compared  with  loads  estimated  from  daily  stream- 
flow  and  data  derived  from  analyses  of  samples 
collected  on  a  monthly  basis  at  these  same  stations. 
Agreement  was  good.  Solute-load  hydrographs 
were  constructed  for  37  stations  and  from  some 
reaches  where  streamflow  records  were  available. 
Because  stations  where  no  discharge  records  are 
available  are  not  amenable  to  this  type  of  analysis, 
data  collected  at  these  stations  are  of  limited  use- 
fulness. This  report  covers  analyses  of  data  for  all 
qualifying  sites  in  Wyoming  except  those  in  the 
Green  River  Basin,  which  were  analyzed  in  U.S. 
Geological  Survey  Water  Resources  Investigations 
77-103.  The  salinity  in  most  of  the  streams  evaluat- 
ed is  adequately  described  by  the  data  collected. 
Reduced  sampling  is  feasible,  and  time  and  money 
can  be  diverted  to  collecting  other  data.  (USGS) 
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HYDROLOGY  OF  AREA  28,  EASTERN 
REGION,  INTERIOR  COAL  PROVINCE,  ILLI- 
NOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

E.  E.  Zuehls,  K.  K.  Fitzgerald,  and  C.  A.  Peters. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water  Resources  Investigations 

Report  83-544,   1987.  67p,  54  fig,  18  tab,  39  ref. 

Descriptors:  *Coals,  *Coal  mines,  'Water  pollu- 
tion sources,  'Illinois,  *Geohydrology,  Hydrologic 
data. 

The  Eastern  Region  of  the  Interior  Coal  Province 
is  divided  into  1 1  hydrologic  reporting  areas.  Area 
28  is  located  in  central  Illinois  and  includes  all  of 
the  Sangamon  River  drainage,  an  area  of  5,419 
square  miles.  The  southwestern  half  of  the  area  lies 
in  the  Springfield  Plain  and  the  northeastern  half 
lies  in  the  Bloomington  Ridged  Plain  physiogra- 
phic divisions.  The  entire  area  is  covered  with 
glacial  till  with  a  blanket  of  loess  5  to  10  feet  thick 
on  the  surface.  Pennsylvania  rocks  with  layers  of 
sandstone,  limestone,  siltstone,  shale,  clay,  and  coal 
underlie  about  90%  of  Area  28.  Herrin  (No.  6), 
Harrisburg-Springfield  (No.  5),  Colchester  (No.  2), 
and  Danville  (No.  7)  coals  have  been  mined  in  the 
area.  Streamflow  and  water  quality  data  are  col- 
lected at  a  network  of  hydrologic  monitoring  sta- 
tions operated  by  the  U.S.  Geological  Survey. 
Streamflow  can  be  estimated  at  ungaged  sites. 
Water  quality  was  analyzed  for  specific  conduct- 
ance, pH,  alkalinity,  dissolved  sulfate,  total  recov- 
erable and  dissolved  iron  and  manganese,  dissolved 
solids,  and  other  properties.  Groundwater  is  ob- 
tained from  unconsolidated  materials  in  almost  all 
of  Area  28.  (USGS) 
W89-04079 


PHENOLIC  CONTAMINATION  IN  THE 
SAND-AND-GRAVEL  AQUIFER  FROM  A  SUR- 
FACE IMPOUNDMENT  OF  WOOD  TREAT- 
MENT WASTES,  PENSACOLA,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

D.  E.  Troutman,  E.  M.  Godsy,  D.  F.  Goerlitz,  and 
G.  G.  Ehrlich. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  84-4230,   1984.   36p,  9  fig,  6  tab,  22  ref. 

Descriptors:  'Groundwater  pollution, 

♦Wastewater  disposal,  *Fate  of  pollutants,  'Water 
pollution  sources,  'Phenols,  'Path  of  pollutants, 
'Wood  treatment  wastes,  'Florida,  'Pensacola, 
Waste  disposal  ponds,  Creosote,  Pentachloro- 
phenol,  Pesticides,  Sand  aquifers. 

Creosote  and  pentachlorophenol  wastewaters  dis- 
charged to  unlined  surface  impoundments  have 
resulted  in  groundwater  contamination  in  the  vi- 
cinity of  an  industrial  site  near  Pensacola,  Florida. 
Total  phenol  concentrations  of  36,000  microgm/ 
liter  have  been  detected  40  ft  below  land  surface  in 
a  test  hole  100  ft  south  of  an  overflow  impound- 
ment but  less  than  10  microgm/liter  90  ft  below 
land  surface.  Samples  collected  in  test  holes  1,350 
ft  downgradient  from  the  surface  impoundments 
and  100  ft  north  of  Pensacola  Bay,  above  and 
immediately  below  a  clay  lens,  indicate  that  phenol 
contaminated  groundwater  may  not  be  discharging 
directly  into  Pensacola  Bay.  Phenol  concentrations 
exceeding  20  microgm/liter  were  detected  in  sam- 
ples from  a  drainage  ditch  discharging  directly  into 
Bayou  Chico.  Microbiological  data  collected  near 
the  test  site  suggest  that  an  anaerobic  methano- 
genic  ecosystem  contributes  to  a  reduction  in 
phenol  concentrations  in  groundwater.  A  laborato- 
ry study  using  bacteria  isolated  from  the  study  site 
indicates  that  phenol,  2-methylphenol,  and  3-meth- 
ylphenol  are  significantly  degraded  and  that  meth- 
anogenesis  reduces  total  phenol  concentrations  in 
laboratory  digestors  by  45%.  Pentachlorophenol 
may  inhibit  methanogenesis  at  concentrations  ex- 
ceeding 0.45  milligm/liter.  (USGS) 
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DATA  FOR  SELECTED  PESTICIDES  AND 
VOLATILE  ORGANIC  COMPOUNDS  FOR 
WELLS   IN   THE   WESTERN   SAN   JOAQUIN 


VALLEY,  CALIFORNIA,  FEBRUARY  TO  JULY 
1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 
J.  M.  Neil. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-48,  1987. 
lOp,  1  fig,  3  tab,  4  ref. 

Descriptors:  'Groundwater,  'Pesticides,  'San  Joa- 
quin Valley,  'California,  'Water  pollution  sources, 
'Water  quality  data,  Pollution,  Organic  com- 
pounds, Triazine  herbicides. 

During  February  to  July  1985,  water  samples  were 
collected  from  55  wells  in  the  western  San  Joaquin 
Valley,  California,  for  chemical  analysis  to  deter- 
mine if  20  selected  pesticides  and  26  volatile  organ- 
ic compounds  were  present.  Twenty-six  of  the 
sampled  wells  are  completed  in  the  shallow  uncon- 
fined  regional  aquifer  and  29  wells  are  completed 
in  the  deep  confined  regional  aquifer.  Water  from 
six  of  the  sampled  wells,  four  of  which  are  com- 
pleted in  the  shallow  unconfined  aquifer,  contained 
detectable  levels  of  the  pesticides  or  volatile  organ- 
ic compounds.  Four  samples  contained  a  single 
pesticide,  one  sample  contained  two  pesticides,  and 
one  sample  contained  5.9  microgm/liter  of  toluene, 
a  volatile  organic  compound.  Five  of  the  six  pesti- 
cides detected  were  triazine  herbicides;  the  maxi- 
mum concentration  was  0.2  microgm/liter.  Four 
samples  with  detectable  concentrations  of  triazine 
herbicides  are  from  wells  used  for  domestic  water 
supply;  however,  drinking-water  standards  have 
not  been  established  for  triazine  herbicides. 
(USGS) 
W89-04087 


PROTOCOL  FOR  COLLECTING,  PROCESS- 
ING, AND  SHIPPING  PRECIPITATION  SAM- 
PLES, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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OPERATIONAL  PROTOCOL  FOR  A  RECORD- 
ING PRECIPITATION  MONITOR, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04092 


SURFACE-RUNOFF  MEASUREMENT  AND 
SEDIMENT-SAMPLE-COLLECTION  SYSTEM 
FOR  SMALL  AREAS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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ORGANOCHLORINE  PESTICIDE  AND  PCB 
RESIDUES  AT  FOUR  TROPHIC  LEVELS  IN 
THE  SCHUYLKILL  RIVER,  PENNSYLVANIA, 

Geological   Survey,   Harrisburg,   PA.   Water   Re- 
sources Div. 
J.  L.  Barker. 

Available  from  Supt.  of  Docs,  GPO,  Washington, 
D.  C.  20402.  IN:  USGS  Water  Supply  Paper  2262, 
1984.  p  25-31,  1  fig,  10  tab,  14  ref. 

Descriptors:  'Pesticides,  'Insecticides,  'Chlorinat- 
ed hydrocarbons,  'Pesticide  residues,  'Path  of  pol- 
lutants, 'Schuylkill  River  basin,  'Pennsylvania, 
Public  health,  Pesticide  kinetics,  Polychlorinated 
biphenyls,  Fish,  Benthic  fauna. 

Various  biological  components  within  four  trophic 
levels  of  the  Schuylkill  River  in  eastern  Pennsylva- 
nia were  examined  for  organochlorine  pesticide 
and  polychlorinated  biphenyl  residues  (PCB's)  in 
1980.  Components  examined  were  periphyton, 
green  algae,  macrophytes,  snails,  and  whole  bodies 
and  fillets  of  nine  common  fish  species.  Chlordane, 
dichlorodiphenyl  trichloroethane  (DDT)  and  its 
metabolites,  dieldrin,  and  PCB's  were  detected  at 
all  trophic  levels.  Endrin  and  heptachlor  epoxide 
were  detected  at  all  levels  except  primary  consum- 
ers  (snails).   There   is  some   evidence   that   these 
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residues  are  being  bioaccumulated  in  selected  spe- 
cies at  the  higher  trophic  levels  of  the  food  web. 
The  edible  flesh  of  some  fish  such  as  American  eel 
and  sunfish,  contain  concentrations  of  chlordane 
and  PCB's  that  exceed  U.S.  Food  and  Drug  Ad- 
ministration guidelines.  (USGS) 
W89-04099 


RECONNAISSANCE  WATER  QUALITY  AP- 
PRAISAL OF  THE  FOUNTAIN  CREEK  ALLU- 
VIAL AQUIFER  BETWEEN  COLORADO 
SPRINGS  AND  PUEBLO,  COLORADO,  IN- 
CLUDING TRACE  ELEMENTS  AND  ORGANIC 
CONSTITUENTS, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  Cain,  and  P.  Edelmann. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  86-4085, 
1986.  45p,  11  fig,  6  tab,  35  ref. 

Descriptors:  'Water  quality,  'Alluvial  aquifers, 
'Colorado,  'Surface  groundwater  relations,  Trace 
elements,  Hydrology,  Organic  compounds,  Nitro- 
gen compounds,  Organic  carbon,  Colorado 
Springs,  Pueblo. 

This  report  describes  the  hydrology  and  chemical 
quality  of  water  in  the  stream-aquifer  system  along 
Fountain  Creek  and  relates  groundwater  quality  to 
land  use,  water  use,  and  wastewater  discharges. 
The  alluvial  aquifer,  which  is  underlain  by  shale 
bedrock,  is  transmissive,  extensively  pumped,  and 
primarily  is  recharged  by  Fountain  Creek  and  irri- 
gation-return flow.  Groundwater  flows  south 
about  20  ft/day,  average  residence  time  is  less  than 
10  yr.  Land  use  primarily  is  urban  in  the  northern 
one-third  and  agricultural  in  the  southern  two- 
thirds  of  the  area.  Major  ions,  boron,  iron,  lithium, 
selenium,  strontium,  and  uranium  increased  in  con- 
centration downgradient.  The  largest  concentra- 
tions of  nitrogen  and  detergents  were  in  the  north- 
ern end  of  the  area  because  of  recharge  of  sewage 
effluent  in  Fountain  Creek.  Other  trace  elements 
usually  were  present  in  concentrations  less  than  20 
mg/L.  Volatile  organic  compounds  were  detected 
in  water  from  11  of  20  wells  sampled.  Samples 
from  4  of  the  20  wells  were  analyzed  for  semivola- 
tile  organics  using  a  closed-loop  stripping  tech- 
nique, which  detected  additional  compounds  at 
nanogram/L  concentrations.  (USGS) 
W89-04104 


AREAL  AND  TEMPORAL  VARIABILITY  OF 
WATER  QUALITY  OF  THE  SAN  JUAN  RIVER 
DRAINAGE  BASIN  UPSTREAM  FROM  SHI- 
PROCK,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-04105 


EFFECT  OF  REDUCED  INDUSTRIAL  PUMP- 
AGE  ON  THE  MIGRATION  OF  DISSOLVED 
NITROGEN  IN  AN  OUTWASH  AQUIFER  AT 
OLEAN,  CATTARAUGUS  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

M.  P.  Bergeron. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigation  Report  85-4082, 
1987.  38p,  7  fig,  7  tab,  21  ref,  14  pi. 

Descriptors:  'Groundwater  pollution,  'Nitrogen 
compounds,  'Industrial  wastes,  'Path  of  pollut- 
ants, 'New  York,  Pumping,  Groundwater  move- 
ment, Drawdown,  Cattaraugus  County,  Allegheny 
River,  Groundwater  modeling. 

A  quasi-three-dimensional  digital  groundwater 
flow  model  of  a  shallow  outwash  aquifer  system  at 
Olean,  New  York,  was  developed  to  study  the 
effects  of  several  pumping  alternatives  on  ground- 
water flow  and  stream  seepage.  Nitrogen  com- 
pounds have  contaminated  the  aquifer  in  an  indus- 
trial park  in  North  Olean.   Pumping  from  seven 
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industrial  production  wells  and  a  purge  well  has 
created  a  cone  of  depression  within  which  all 
nitrogen  compounds  are  contained,  thus  prevent- 
ing their  migration  to  nearby  private,  municipal, 
and  industrial-supply  wells.  A  simulated  total  shut- 
down of  an  industrial  well  field  and  the  purge  well 
indicates  that  groundwater  flowing  laterally  south- 
ward to  southwestward  from  the  area  of  contami- 
nation would  require  about  5  yr  to  reach  a  munici- 
pal well  field  along  the  Allegheny  River.  Simula- 
tion of  a  partial  shutdown  with  only  three  main 
production  wells  and  the  purge  well  or  just  the 
three  production  wells  indicate  that  all  nitrogen- 
bearing  groundwater  would  be  captured.  Pumping 
from  only  the  purge  well  would  allow  contaminat- 
ed groundwater  along  the  southwestern  edge  of 
the  site  to  escape  and,  in  8  to  9  yr,  reach  the 
municipal  well  field.  (USGS) 
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OVERVIEW  OF  SURFACE  WATER  QUALITY 
IN  OHIO'S  COAL  REGION, 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

S.  Westover,  and  M.  Eberle. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  84-4061, 
1987.  32p,  25  fig,  5  tab,  25  ref. 

Descriptors:  *Coal  mining,  'Land  Reclamation, 
•Water  quality,  'Surface  water,  'Ohio,  Land  use, 
Coal  mines,  Statistical  analysis,  Iron,  Sulfate,  Spe- 
cific conductivity,  Hydrogen  ion  concentration, 
Aluminum,  Alkalinity. 

Statistical  analysis  of  surface  water  quality  data  in 
coal  mining  areas  from  unmined,  abandoned-mine, 
and  reclaimed  sites  in  Ohio  showed  that  there  were 
significant  differences  in  stream  flow  pH,  specific 
conductance,  alkalinity,  and  concentrations  of  sul- 
fate and  aluminum  between  abandoned-mine  and 
unmined  sites.  Streams  at  reclaimed  sites  had  aver- 
age pH  values  and  aluminum  concentrations  simi- 
lar to  those  in  unmined  sites.  Average  specific 
conductance  and  sulfate  concentrations  of  stream 
water  were  about  the  same  for  reclaimed  and 
abandoned-mine  sites,  but  were  significantly  lower 
at  unmined  sites;  specific  conductance  and  sulfate 
concentration,  in  fact,  proved  to  be  reliable  indica- 
tors of  basins  that  had  been  disturbed  by  mining. 
Alkalinity  in  streams  was  significantly  different  for 
all  three  land  uses,  the  highest  values  being  found 
at  reclaimed  sites.  (USGS) 
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ASSESSMENT  OF  LOW-FLOW  WATER  QUAL- 
ITY IN  RICHLAND  CREEK,  ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

W.  O.  Freeman,  and  A.  R.  Schmidt. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   86-4323, 
1986.  95p,  29  fig,  1 1  tab,  36  ref. 

Descriptors:  'Urban  runoff,  'Urbanization,  'Water 
pollution  sources,  'Low  flow,  'Water  quality  data, 
•Computer  models,  'Water  quality,  'Illinois, 
Waste-assimilative  capacity,  Dissolved  oxygen. 

To  study  the  effects  of  urbanization  on  water  qual- 
ity, the  relations  of  several  stream  processes  to 
concentrations  of  dissolved  oxygen  and  other  con- 
stituents were  evaluated  during  low-flow  periods 
for  a  30. 1-mi  reach  of  Richland  Creek  in  south- 
western Illinois.  The  study  used  both  measured 
data  and  computer  simulations.  Reaeration  rates 
and  traveltimes  were  measured  at  various  flow 
rates  using  a  steady-state,  gas-tracer  technique. 
Sediment-oxygen  demands  were  measured  at  sev- 
eral locations  throughout  the  study  reach.  Stream 
discharge,  stage,  temperature,  and  chemical-con- 
stituent concentrations  were  measured  during  two 
24-hr  periods  in  July  and  August  1984.  The  data 
were  then  used  to  describe  water  quality  and  to 
calibrate  and  verify  the  QUAL-II  one-dimensional, 
steady-state,  water  quality  model.  (USGS) 
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HYDROLOGIC  ANALYSIS  OF  TWO  HEAD- 
WATER LAKE  BASINS  OF  DIFFERING  LAKE 
PH  IN  THE  WEST-CENTRAL  ADIRONDACK 
MOUNTAINS  OF  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

P.  S.  Murdoch,  N.  E.  Peters,  and  R.  M.  Newton. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   84-4313, 
1987.  49p,  17  fig,  5  tab,  36  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Path  of  pollutants,  'Adirondack  Mountains, 
'New  York,  Groundwater  runoff,  Evapotranspira- 
tion,  Air  pollution,  Integrated  Lake-Watershed 
Acidification  Study,  Water  budget,  Watershed  hy- 
drology, Base  flow. 

Hydrologic  analysis  of  two  headwater  lake  basins 
in  the  Adirondack  Mountains,  New  York,  during 
1980-81  indicates  that  the  degree  of  neutralization 
of  acid  precipitation  is  controlled  by  the  ground- 
water contribution  to  the  lake.  According  to  flow- 
duration  analyses,  daily  mean  outflow/unit  area 
from  the  neutral  lake  (Panther  Lake,  pH  5-7)  was 
more  sustained  and  contained  a  higher  percentage 
of  groundwater  than  that  of  the  acidic  lake  (Woods 
Lake,  pH  4-5).  Outflow  recession  rates  and  maxi- 
mum base-flow  rates,  derived  from  individual  re- 
cession curves,  were  3.9  times  and  1.5  times  great- 
er, respectively,  in  the  neutral-lake  basin  than  in 
the  acidic-lake  basin.  Groundwater  contribution  to 
lake  outflow  was  also  calculated  from  a  lake-water 
budget;  the  groundwater  contribution  to  the  neu- 
tral lake  was  about  10  times  greater  than  that  to  the 
acidic  lake.  Thick  sandy  till  forms  the  groundwater 
reservoir  and  the  major  recharge  area  in  both 
basins  but  covers  8.5  times  more  area  in  the  neu- 
tral-lake basin  than  in  the  acidic-lake  basin.  More 
groundwater  storage  within  the  neutral  basin  pro- 
vides longer  contact  time  with  neutralizing  miner- 
als and  more  groundwater  discharge.  As  a  result, 
the  neutral  lake  has  relatively  high  pH  and  alkalini- 
ty, and  more  net  cation  transport.  (USGS) 
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QUALITY  OF  WATER  IN  MINES  IN  THE 
WESTERN  MIDDLE  COAL  FIELD,  ANTHRA- 
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Descriptors:  'Mine  drainage,  'Acid  mine  drainage, 
•Pennsylvania,  'Water  pollution  sources,  'Coal 
mines,  Streamflow,  Runoff,  Anthracite. 

The  quality  of  mine  water  in  the  75  sq-mi  Western 
Middle  anthracite  field,  Pennsylvania  was  deter- 
mined by  sampling  discharges  and  boreholes  at  60 
abandoned  and  flooded  mines  during  1975-78.  The 
Vulcan-Buck  Mountain  mine,  east-northeast  of 
Mahanoy  City,  contains  an  estimated  6,100  acre-ft 
of  water  with  a  specific  conductance  of  380  to  460 
micromhos  and  a  pH  of  4.4  to  4.6  units.  Twenty- 
two  mines  are  in  a  15-sq  mi  area  between  Mahanoy 
City  and  Girardville,  all  of  which  closed  prior  to 
1958.  Seven  of  these  mines  in  the  Mahanoy  Basin 
may  contain  30,000  acre-ft  of  water.  Specific  con- 
ductance ranges  from  630  micromhos  in  the 
Tunnel  mine  to  1,800  micromhos  in  the  Gilberton 
mine.  Fifteen  of  these  mines  are  in  the  Shenandoah 
complex;  specific  conductance  ranges  from  240  to 
310  micromhos  in  mines  in  the  eastern  end  of  the 
complex  to  2,400  micromhos  in  the  western  end. 
The  specific  conductance  of  water  in  25  mines  in 
the  Mount  Carmel-Shamokin  area  ranges  from  460 
to  980  micromhos.  The  North  Franklin  mine  near 
Trevorton  contains  about  4,900  acre-ft  of  water 
with  a  specific  conductance  of  about  1,100  mi- 
cromhos. (USGS) 
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WATER  ZONE  INTERFACE  IN  THE  ED- 
WARDS AQUIFER,  SAN  ANTONIO  REGION, 
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Descriptors:  'Saline-freshwater  interfaces,  'Texas, 
'Edwards  aquifer,  'Groundwater  quality,  'Saline 
water  intrusion,  Water  quality  data,  Flow  tests, 
Geophysical  logs,  Lithology. 

A  test-drilling  program  to  assess  the  potential  for 
saline  water  intrusion  into  the  freshwater  zone  of 
the  Edwards  aquifer  in  the  San  Antonio  region 
was  undertaken  from  June  1985  through  May 
1986.  This  report  presents  hydrogeologic  data  col- 
lected during  the  drilling  and  initial  testing  of 
seven  test  holes  located  at  three  sites  in  San  Anto- 
nio along  the  interface  of  the  freshwater  zone  and 
saline  water  zone  of  the  Edwards  aquifer.  Wells  A- 
1,  A-2,  and  A-3  (site  A)  are  located  in  the  saline 
water  zone,  wells  C-l  and  C-2  (site  C)  are  consid- 
ered to  be  transition  zone  locations,  and  wells  D-l 
and  D-2  (site  D)  are  considered  to  be  freshwater 
zone  locations.  Wells  were  completed  with  screens 
or  open  intervals  at  several  zones  within  the  Ed- 
wards aquifer.  Hydrogeologic  data  are  presented 
for  wells  by  site  location.  Information  regarding 
flow  tests,  water  quality,  geophysical  logs,  and 
lithology  are  provided.  Continuous  water  level 
recorders  have  been  installed  on  each  well  to  es- 
tablish a  record  of  water  level  fluctuations.  Water 
samples  for  chemical  analysis  are  being  collected 
monthly  to  establish  a  record  of  variations  in  water 
quality.  (USGS) 
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WATER  LEVELS,  CHLORIDE  CONCENTRA- 
TIONS, AND  PUMPAGE  IN  THE  COASTAL 
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HYDROLOGIC  DATA  FOR  SELECTED 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


sources  Investigations  Report 
29  fig,  8  tab,  1 1  ref. 


1-4015,  1988.  73p, 


Descriptors:  "Groundwater  pollution,  'Monitor- 
ing, 'Hazardous-waste  sites,  'Contamination, 
'Kansas,  Air  quality,  Volatile  organic  compounds, 
Polynuclear  aromatic  hydrocarbons,  Trace  metals, 
Geohydrology. 

Wastes  generated  at  nine  hazardous-waste  sites  in 
Kansas  were  disposed  in  open  pits,  55-gal  drums, 
or  large  storage  tanks.  These  disposal  methods 
have  the  potential  to  contaminate  groundwater 
beneath  the  sites,  the  soil  on  the  sites,  and  nearby 
surface  water  bodies.  Various  activities  on  the  nine 
sites  included  production  of  diborane,  transformer 
oil  waste,  production  of  soda  ash,  use  of  solvents 
for  the  manufacture  of  farm  implements,  reclama- 
tion of  solvents  and  paints,  oil-refinery  wastes, 
meat  packaging,  and  the  manufacture  and  cleaning 
of  tanker-truck  tanks.  Monitoring  wells  were  in- 
stalled upgradient  and  downgradient  from  the  po- 
tential contamination  source  on  each  site.  Strict 
decontamination  procedures  were  followed  to  pre- 
vent cross  contamination  between  well  installa- 
tions. Air-quality  surveys  were  made  on  each  site 
before  other  investigative  procedures  started.  Hy- 
drogeologic  investigative  techniques,  such  as  ter- 
rain geophysical  surveys,  gamma-ray  logs,  and  lab- 
oratory permeameter  tests,  were  used.  Groundwat- 
er level  measurements  provide  data  to  determine 
the  direction  of  flow.  Groundwater  contamination 
detected  under  the  sites  posed  the  greatest  threat 
to  the  environment  because  of  possible  migration 
of  contaminants  by  groundwater  flow.  Concentra- 
tions of  volatile  organic  compounds,  polynuclear 
aromatic  hydrocarbons,  and  trace  metals  were  de- 
tected in  the  groundwater  at  several  of  the  sites. 
Many  of  the  same  compounds  detected  in  the 
groundwater  also  were  detected  in  soil  and  bed- 
material  samples  collected  onsite  or  adjacent  to  the 
sites.  Several  contaminants  were  detected  in  back- 
ground samples  of  groundwater  and  soil.  (USGS) 
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Before  upgrading  the  Southwest  Wastewater- 
Treatment  Plant  near  Springfield,  Missouri,  to  ter- 
tiary treatment,  adverse  water  quality  conditions 
resulting  from  discharge  of  wastewater  effluent  to 
Wilson  Creek  were  documented  in  the  creek  and  in 
the  James  River.  About  7  years  after  the  upgrading 
of  the  treatment  plant,  traveltime,  reaeration,  and 
water  quality  characteristics  were  determined  in 
Wilsons  Creek  and  the  James  River.  Traveltime 
was  measured  once  in  Wilsons  Creek  and  twice  in 
the  James  River  during  low-flow  conditions.  Tra- 
veltimes  in  the  James  River  were  estimated  for 
discharge  between  55  and  200  cu  ft/sec  at  a  site 
near  Boaz.  Reaeration  coefficients  were  calculated 
for  five  reaches  in  Wilsons  Creek  and  the  James 
River  using  the  modified-tracer  technique.  Calcu- 
lated reaeration  coefficients  were  compared  with 
coefficients  predicted  by  twelve  empirical  equa- 
tions and  one  equation  was  chosen  that  best  fit  the 
data.  Water  quality  data  were  collected  during  two 


44-hr  periods,  August  14  to  16,  1984,  and  July  23 
to  25,  1985.  Samples  were  collected  at  the  outflow 
of  the  Southwest  Wastewater  Treatment  Plant  at 
seven  sites  along  Wilsons  Creek  and  the  James 
River.  Dissolved-oxygen  concentrations  in  Wilsons 
Creek  and  the  James  River  were  all  larger  than 
Missouri's  water  quality  standard  of  5.0  mg/1.  Am- 
monia concentrations  and  5-day  carbonaceous  bio- 
chemical oxygen  demands  were  small,  which  indi- 
cated that  the  oxygen  consumption  by  oxidizing 
ammonia  and  carbonaceous  organic  materials 
would  be  insignificant.  Measured  streambed 
oxygen  demand  in  the  James  River  wias  largest 
directly  downstream  from  Wilsons  Creek.  (USGS) 
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WATER  QUALITY  ASSESSMENT  OF  PERU- 
QUE  CREEK,  ST.  CHARLES  COUNTY,  MIS- 
SOURI, JULY  1983  AND  JULY  1984, 
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Physical,  chemical,  and  biological  data  collected 
along  the  downstream  24.1 -river-mi  reach  of  Peru- 
que Creek,  Missouri,  on  July  18-19,  1983  and  July 
9-10,  1984,  were  used  to  characterize  the  water 
quality  conditions  in  the  creek.  Wastewater  dis- 
charges into  the  creek  at  the  Lake  St.  Louis 
sewage-disposal  ponds  and  at  the  O'Fallon 
wastewater-treatment  facility.  The  effluent  from 
the  sewage  disposal  ponds  did  not  have  a  substan- 
tial effect  on  downstream  water  quality  but  that 
from  the  wastewater  treatment  facility  caused  the 
Missouri  un-ionized  ammonia  standard  of  0. 1  mg/1 
as  nitrogen  to  be  exceeded  downstream  from  the 
outflow.  Discharge  from  the  O'Fallon  facility  also 
caused  all  dissolved-oxygen  concentrations  meas- 
ured downstream  from  the  outflow  to  be  less  than 
the  Missouri  dissolved-oxygen  standard  of  5.0  mg/ 
L.  Attempts  were  made  to  calibrate  and  verify  the 
QUAL-II/SEMCOG  version  water  quality  model. 
The  model  could  not  be  adequately  calibrated  or 
verified,  because  of  the  non-uniform  hydraulic 
conditions  in  Peruque  Creek,  which  is  character- 
ized by  slow  velocities;  long,  deep  pools;  and  inad- 
equate mixing  characteristics;  and  also  the  non- 
uniform quantity  and  quality  of  effluent  discharged 
from  the  O'Fallon  wastewater  treatment  facility. 
Thus,  the  assumptions  of  one-dimensional  flow  and 
steady-state  conditions  necessary  for  the  model 
were  not  valid.  The  attempt  to  calibrate  and  verify 
the  model  indicated  that  during  low-flow  condi- 
tions the  waste-load  assimilative  capacity  of  the 
downstream  17.9  river  miles  of  Peruque  Creek  was 
limited.  (USGS) 
W89-04176 
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Traveltime  in  89.3  mi  of  the  Illinois  River  between 
Marseilles  Dam  and  Peoria  Dam  was  measured 
using  rhodamine-WT  dye.  On  each  of  four  su- 
breaches,  dye-tracer  measurements  were  made  at 
approximately  50-  and  85%  flow  duration  in  1978, 
1979,  and  1985.  The  dye-tracer  data  were  used  to 
develop  a  method  for  estimating  the  traveltime  and 
peak   concentration   of  a   solute   spilled   into   the 


Illinois  River.  The  estimates  can  apply  to  spills  at 
any  point  within  the  study  reach  during  a  period  of 
relatively  steady  discharge  of  from  low  to  medium 
streamflow.  A  sample  problem  to  demonstrate  the 
estimating  method  is  solved  for  a  hypothetical 
situation  in  which  100,000  pounds  of  contaminant 
is  spilled  at  a  railroad  crossing  between  Spring 
Valley  and  Hennepin,  Illinois.  (USGS) 
W89-04177 


GEOHYDROLOGIC  CONDITIONS  AT  THE 
NUCLEAR  FUEL  REPROCESSING  PLANT 
AND  WASTE-MANAGEMENT  FACILITIES  AT 
THE  WESTERN  NEW  YORK  NUCLEAR  SERV- 
ICE CENTER,  CATTARAUGUS  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

M.  P.  Bergeron,  W.  M.  Kappel,  and  R.  M.  Yager. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   85-4145, 
1987.  49p,  22  fig,  1  pi,  8  ref. 

Descriptors:  'Radioactive  wastes,  'Fuel  reprocess- 
ing, 'Radioactive  waste  disposal,  'Geohydrology, 
'New  York,  'Groundwater  movement,  Hydrolo- 
gy, Groundwater,  Cattaraugus  County,  Western 
New  York  Nuclear  Service  Center,  West  Valley, 
Path  of  pollutants. 

A  nuclear-fuel  reprocessing  plant,  a  high-level  ra- 
dioactive liquid-waste  tank  complex,  and  related 
waste  facilities  occupy  100  hectares  (ha)  within  the 
Western  New  York  Nuclear  Service  Center  near 
West  Valley,  N.Y.  The  facilities  are  underlain  by 
glacial  and  postglacial  deposits  that  fill  an  ances- 
trial  bedrock  valley.  The  main  plant  facilities  are 
on  an  elevated  plateau  referred  to  as  the  north 
plateau.  Groundwater  on  the  north  plateau  moves 
laterally  within  a  surficial  sand  and  gravel  from  the 
main  plant  building  to  areas  northeast,  east,  and 
southeast  of  the  facilities.  The  sand  and  gravel 
ranges  from  1  to  10  m  thick  and  has  a  hydraulic 
conductivity  ranging  from  0.1  to  7.9  m/day.  Two 
separate  burial  grounds,  a  4-ha  area  for  low-level 
radioactive  waste  disposal  and  a  2.9-ha  area  for 
disposal  of  higher-level  waste  are  excavated  into  a 
clay-rich  till  that  ranges  from  22  to  28  m  thick. 
Migration  of  an  organic  solvent  from  the  area  of 
higher  level  waste  at  shallow  depth  in  the  till 
suggests  that  a  shallow,  fractured,  oxidized,  and 
weathered  till  is  a  significant  pathway  for  lateral 
movement  of  groundwater.  Below  this  zone, 
groundwater  moves  vertically  downward  through 
the  till  to  recharge  a  lacustrine  silt  and  fine  sand. 
Within  the  saturated  parts  of  the  lacustrine  unit, 
groundwater  moves  laterally  to  the  northeast 
toward  Buttermilk  Creek.  Hydraulic  conductivity 
of  the  till,  based  on  field  and  laboratory  analyses, 
ranges  from  0.000018  to  0.000086  m/day.  (USGS) 
W89-04178 


WATER  QUALITY  OF  FREMONT  LAKE  AND 
NEW  FORK  LAKES,  WESTERN  WYOMING  -  A 
PROGRESS  REPORT, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

D.  A.  Peterson,  R.  C.  Averett,  and  K.  L.  Mora. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations   Report   86-4016, 
1987.  55p,  33  fig,  9  tab,  32  ref. 

Descriptors:  'Acid  rain,  'Limnology,  'Lakes, 
♦Wyoming,  Organic  acids,  Inorganic  acids,  Nutri- 
ents, Benthos,  Plankton,  Fremont  Lake,  New  Fork 
Lakes,  Sublette  County. 

Fremont  Lake  and  New  Fork  Lakes  in  the  New 
Fork  River  drainage  of  western  Wyoming  were 
selected  for  a  comprehensive  study  of  hydrologic 
processes  affecting  mountain  lakes  in  the  Rocky 
Mountains.  Information  is  needed  about  lakes  in 
this  area  to  assess  their  response  to  existing  and 
planned  development.  The  concerns  include  re- 
gional issues  such  as  acid  precipitation  from  gas- 
sweetening  plants,  coal-fired  powerplants,  and 
smelters,  as  well  as  local  issues,  such  as  shoreline 
development  and  raising  outlet  control  structures. 
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Onsite  measurements  indicated  strong  thermal 
stratification  in  the  lakes  during  the  summer.  Iso- 
thermal conditions  occurred  during  December 
1983  and  May  1984.  Mean  phytoplankton  concen- 
trations were  less  than  5,000  cells/ml,  and  chloro- 
phyll a  concentrations  were  weakly  correlated 
with  phytoplankton  concentrations.  Zooplankton 
concentrations  were  small,  less  than  6  organisms/ 
L.  The  numbers  of  benthic  invertebrates/unit  area 
in  Fremont  Lake  were  extremely  small.  The  lake 
waters  and  inflow  and  outflow  streams  were 
chemically  dilute  solutions.  Mean  dissolved-solids 
concentrations  were  13  mg/L  in  Fremont  Lake 
and  24  mg/L  in  New  Fork  Lakes.  Calcium  and 
bicarbonate  were  the  predominant  ions.  Concen- 
trations of  phosphorus  and  nitrogen  usually  were 
less  than  detection  limits.  Trace-metals  concentra- 
tions in  the  lakes  were  similar  to  those  in  precipita- 
tion and  generally  were  small.  Dissolved  organic- 
carbon  concentrations  were  about  1  mg/L.  Con- 
centrations of  fulvic  and  humic  acids  were  relative- 
ly large  in  the  inlet  of  Fremont  Lake  during  the 
spring.  Pine  Creek  has  deposited  800  metric  tons  of 
sediment,  on  an  annual  average,  to  the  delta  of 
Fremont  Lake.  Most  sediment  is  deposited  during 
spring  runoff.  (USGS) 
W89-O4180 


CALCULATION  OF  THE  NEAR  FIELD  OF  VE- 
LOCITIES AND  TEMPERATURES  BEYOND  A 
SURFACE  DISCHARGE  OF  HEATED  WATER, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-04197 


LONG-TERM  LEAKAGE  OF  NITRATE  FROM 
BARE  UNMANURED  SOIL, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

T.  M.  Addiscott. 

Soil  Use  and  Management,  Vol.  4,  No.  3,  p  91-95, 

September  1988.  1  fig,  3  tab,  16  ref. 

Descriptors:  'Water  pollution  sources,  *Path  of 
pollutants,  'Fertilizers,  'Nitrates,  'Drainage 
water,  Long-term  studies,  Soil  chemistry,  England, 
Rainfall,  Curve  fitting,  Prediction. 

The  Rothamsted  (England)  Drain  Gauges,  built  in 
1870,  comprise  blocks  of  soil,  0.5,  1.0,  and  1.5  m 
deep,  isolated  laterally  by  brickwork  and  under- 
mined for  the  collection  of  drainage  water,  but 
otherwise  undisturbed.  The  soil  has  not  been 
cropped,  manured,  or  cultivated  subsequently.  The 
annual  nitrate  leakages  from  these  blocks  were 
recorded  for  the  38  yr  from  1877/8  to  1914/5.  The 
soil  in  the  0.5-  and  1.5-m  gauges  lost  on  average 
about  45  kg/ha  of  nitrate-N  per  year  during  the 
first  7  years  of  this  period.  That  in  the  1.0-m  gauge 
lost  slightly  less.  The  overall  decline  in  leakage 
was  masked  by  large  annual  fluctuations  attributa- 
ble mainly  to  variation  in  rainfall.  Fitting  a  simple 
function  that  assumed  an  exponential  decline  and 
took  account  of  rainfall  fluctuations  gave  a  rate 
constant  for  each  gauge  from  which  the  half-life 
could  be  estimated  for  the  organic  nitrogen  feeding 
the  leakage.  The  half-life  for  the  1.5-m  gauge  was 
41  years.  The  average  nitrate  leakage  during  the 
first  7  years  of  the  record  differs  little  from  esti- 
mates of  the  current  leakage  from  soil  carrying 
fully  fertilized  crops  of  winter  wheat.  This  and  the 
long  half-life  of  the  leakage  show  that  pollution  of 
drainage  water  by  nitrate  will  not  be  controlled  by 
limiting  the  use  of  fertilizer  in  the  short  term. 
(Author's  abstract) 
W89-04212 


PHOSPHORUS  TRANSPORT  MODEL  FOR 
SMALL  AGRICULTURAL  WATERSHEDS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

A.  Rousseau,  W.  T.  Dickinson,  R.  P.  Rudra,  and 
G.  J.  Wall. 

Canadian  Agricultural  Engineering  CAEOAI, 
Vol.  30,  No.  2,  p  213-220,  July  1988.  8  fig,  2  tab,  26 
ref. 

Descriptors:  'Phosphorus  losses,  'GAMESP 
Model,  'Agricultural  watersheds,  'Water  pollu- 
tion sources,  'Nonpoint  pollution  sources,  'Com- 


puter programs,  'Erosion,  'Sediment  transport, 
Path  of  pollutants,  Mapping,  Model  studies,  Cali- 
bration studies,  Performance  evaluation,  Slopes, 
Grain  crops. 

GAMESP,  the  Guelph  model  for  evaluating  the 
effects  of  Agricultural  Management  on  Erosion, 
Sedimentation,  and  Phosphorus  yields,  is  proposed 
to  delineate  source  areas  of  sediment  and  phospho- 
rus delivery  to  surface  waters  of  small  agricultural 
watersheds.  The  concepts  and  components  of  the 
model  are  presented,  the  computational  approach 
is  described,  and  an  application  of  the  model  on  a 
small  agricultural  watershed  (Stratford/Avon 
Demonstration  Watershed)  in  southern  Ontario  is 
described.  The  model  consists  of  two  major  com- 
ponents: the  potential  soil  loss/sedimentation  com- 
ponent and  the  phosphorus  component.  GAMESP 
is  easy  to  use  and  cost  effective  (designed  for  IBM 
PC-type  microcomputers),  making  use  of  limited 
amounts  of  readily  available  input  data  and  easily 
quantifiable  physical  and  hydrological  characteris- 
tics of  the  watershed.  Calibration  of  the  GAMESP 
model  on  the  Stratford/Avon  Demonstration  Wa- 
tershed provided  a  delineation  and  mapping  of  the 
source  areas  of  sediment  and  phosphorus  yields 
(attributable  to  sheet  and  rill  erosion)  for  the  1983 
spring  season.  Most  of  the  watershed  phosphorus 
yield  was  transported  across  a  small  percentage  of 
the  watershed  area,  because  most  of  the  phospho- 
rus originated  from  steeply-sloped  corn  and  grain 
fields  located  near  the  drainage  channel.  Relatively 
steeply-sloped  corn  and  grain  fields  remote  from 
good  drainage  channels  exhibited  serious  local  ero- 
sion problems  but  contributed  little  or  no  sediment 
or  phosphorus  yield  to  the  stream.  For  the  1983 
spring  season,  the  average  cell-to-stream  P-enrich- 
ment  ratio  for  the  watershed  was  2.4.  (Rochester- 
PTT) 
W89-04217 


EFFECT  OF  ACID  RAIN  ON  PROPERTIES  OF 
MOUNTAIN  BROWN  FOREST  SOILS, 

Akademiya  Nauk  SSSR,  Vladivostok.  Inst,  of  Pa- 
cific Ocean  Geography. 
P.  V.  Yelpatyevskiy,  and  V.  S.  Arzhanova. 
Soviet  Soil  Science  SSSCAE,  Vol.  20,  No.  1,  p 
105-116,  January-February  1988.  2  fig,  2  tab,  17 
ref.  Translated  from  Pochvovedeniye,  No.  8:75-86, 
1987. 

Descriptors:  'Acid  rain  effects,  'Acidic  soils,  'Soil 
chemistry,  'Forest  soils,  'Water  pollution  sources, 
'Soil  water,  Brown  forest  soil,  Humus-alluvial  soil, 
Fulvic  acids,  Sikhote-Alin,  Weathering,  Iron,  Alu- 
minum, Calcium,  Carbon,  Lysimeters. 

An  interdisciplinary  geochemical  research  study 
on  ecosystems  of  the  oak  forest  belt  of  the  long 
eastern  slope  of  the  Central  Sikhote-Alin  found  the 
effect  of  acid  rain  on  humus-Alluvial  Brown 
Forest  soils  is  not  reflected  in  the  total  chemical 
composition  of  the  soil,  but  it  does  increase  the 
fulvic  acids,  accelerates  humus  alluviation,  in- 
creases the  acidity  of  soils  and  soil  solutions,  accel- 
erates the  removal  of  carbon  by  the  soil  water, 
enlarges  the  role  of  low-molecular  water-soluble 
organic  compounds,  and  intensifies  recent  weather- 
ing within  the  soil  and  the  removal  of  dissolved  Al, 
Fe,  and  Ca.  The  chemical  composition  of  lysimeter 
solutions  provides  more  complete  information  than 
the  soil  solid  phase  about  the  processes  induced  in 
soil  by  man  and  reveals  the  first  signs  of  artificial 
transformation  of  the  soil.  (White-Reimer-PTT) 
W89-04282 


DIVERGENCE  AND  ENTRAINMENT  IN  A 
RIVER  EFFLUENT:  THE  HEARTBREAK 
MODEL, 

Kyoto  Univ.  (Japan).  Dept.  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  2L. 
W89-04296 


RESIDUES  OF  DETERGENT-DERIVED  OR- 
GANIC POLLUTANTS  AND  POLYCHLORI- 
NATED  BIPHENYLS  IN  SLUDGE-AMENDED 
SOIL, 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 
For  primary  bibliographic  entry  see  Field  5E. 


W89-04297 


USE  OF  WEATHER  RADAR  IN  ASSESSING 
DEPOSITION  OF  RADIOACTIVITY  FROM 
CHERNOBYL  ACROSS  ENGLAND  AND 
WALES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Air  Pollution  Group. 
H.  M.  ApSimon,  K.  L.  Simms,  and  C.  G.  Collier. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
9,  p   1895-1900,   September   1988.    10  fig,   8  ref. 

Descriptors:  'Water  pollution  sources,  'Radar, 
'Precipitation  scavenging,  'Nuclear  explosions, 
'Radioactivity,  'Chernobyl,  England,  Wales, 
Weather  data  collections,  Nuclear  reactors. 

Deposition  of  radionuclides  from  the  Chernobyl 
accident  depended  critically  on  patterns  of  precipi- 
tation intercepting  the  material.  The  use  of  the 
RAINPATCH  model  to  calculate  wet  deposition 
of  Cs  137  over  England  and  Wales  is  described. 
This  puff-based  model  makes  direct  use  of  precipi- 
tation data  measured  by  weather  radar  to  deter- 
mine the  scavenging  of  airborne  material.  The 
detailed  spatial  and  temporal  resolution  of  when 
and  where  material  was  scavenged  provides  good 
agreement  with  measurements.  Since  all  the  data 
used  could  potentially  have  been  available  at  the 
time,  such  methods  could  usefully  be  applied  in 
real  time  in  the  event  of  any  future  accident  releas- 
ing such  radionuclides.  (Author's  abstract) 
W89-04298 


CHEMICAL  COMPOSITION  OF  ATMOS- 
PHERIC PRECIPITATION  IN  CZECHOSLO- 
VAKIA, 1978-1984-11  EVENT  SAMPLES, 

Ustredni  Ustav  Geologickv,  Prague  (Czechoslova- 
kia). 

B.  Moldan,  J.  Kopacek,  and  J.  Kopacek. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
9,  p  1901-1908,  September  1988.  1  fig,  8  tab,  24  ref. 

Descriptors:  'Acid  rain,  'Precipitation,  'Chemis- 
try of  precipitation,  'Rainfall,  'Meteorological 
data  collection,  'Water  pollution  sources,  Bohe- 
mia, Czechoslovakia,  Meteorology. 

Precipitation  events  were  sampled  for  5  yr  during 
the  period  1978-1982  at  station  Hradek  u  Pacova, 
Central  Bohemia.  In  483  samples  (95%  of  the 
events  larger  than  1  mm)  pH  and  electrical  con- 
ductivity were  measured;  206  samples  were  ana- 
lyzed for  12  major  components.  The  influence  on 
chemical  composition  of  six  kinds  of  meteorologi- 
cal parameters  was  evaluated:  origin  of  air  masses, 
type  of  atmospheric  fronts,  large-scale  weather 
situations,  velocity  of  the  advance  of  precipitation 
areas,  precipitation  amount,  velocity  and  direction 
of  air  flow.  Different  types  of  weather  situations 
influenced  the  chemical  composition  of  precipita- 
tion. However,  relatively  high  values  of  standard 
deviation  acknowledge  that  each  individual  mete- 
orological situation  is  in  a  certain  degree  unique 
and  the  chemical  composition  of  the  precipitation 
water  corresponds  to  this  fact.  (White-Reimer- 
PTT) 
W89-04299 


MONTHLY  HYDROGEN  ION  DEPOSITION 
MAPS  FOR  THE  NORTHEASTERN  U.S.  FROM 
JULY  1982  TO  SEPTEMBER  1984, 

Consolidation  Coal  Co.,  Pittsburgh,  PA. 

R.  A.  Bilonick. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

9,  p  1909-1924,  September  1988.  11  fig,  5  tab,  18 

ref. 

Descriptors:  'Statistical  analysis,  'Water  pollution 
sources,  'Kriging,  'Precipitation,  'Acid  rain,  Indi- 
cator kriging,  Risk  qualified  maps,  Space-time  data 
analysis,  Hydrogen  ion  deposition,  Northeastern 
U.S. 

Data  collected  in  the  northeastern  U.S.  by  the 
National  Coal  Association  Precipitation  Quality 
Network  and  analyzed  by  BCR  National  Labora- 
tory were  used  to  construct  comprehensive  maps 
of  H(  +  )  deposition  using  indicator  kriging.  Com- 
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prehensive  space-time  indicator  semi-variogram 
analysis  showed  that  the  correlation  between  ob- 
servations decreases  as  the  level  of  deposition  in- 
creases. Indicator  kriging  produced  an  estimate  of 
the  local  probability  distribution  function  of  H(+) 
deposition  at  each  grid  point  for  each  month  from 
July  1982-September  1984.  In  addition,  probability 
intervals  derived  from  the  estimated  local  probabil- 
ity distribution  functions  for  various  points  in  the 
northeastern  U.S.  and  at  various  times  show  the 
likely  change  in  H(  +  )  deposition  over  time  and 
location.  These  intervals  were  used  to  characterize 
the  reliability  of  point  estimates  of  deposition,  and 
reflected  network  configuration  and  the  local  vari- 
ability of  the  data  spatially  and  temporally  near  the 
point  to  be  estimated.  (Author's  abstract) 
W89-04300 


USE  OF  KRIGING  IN  THE  SPATIAL  ANALY- 
SIS OF  ACID  PRECIPITATION  DATA, 

ERT,  Inc.,  Camarillo,  CA. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-04301 


ASSESSING  STRATEGIES  FOR  CONTROL  OF 
IRRIGATION-INDUCED  SALINITY  IN  THE 
UPPER  COLORADO  RIVER  BASIN, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-04302 


TROPHIC  INTERACTIONS  IN  THE  HYPER- 
TROPHIC LAKE  TJEUKEMEER:  TOP-DOWN 
AND  BOTTOM-UP  EFFECTS  IN  RELATION 
TO  HYDROLOGY,  PREDATION  AND  BIO- 
TURBATION  DURING  THE  PERIOD  1974- 
1985, 

Limnologisch  Inst.,  Oosterzee  (Netherlands). 
For  primary  bibliographic   entry   see  Field   5G. 
W89-04309 


SURVEY  OF  VIRAL  POLLUTION  IN  DUERO 
RIVER  (SPAIN):  OCCURRENCE  OF  NATURAL 
VIRUCIDAL  PHENOMENA, 

Valladolid  Univ.  (Spain). 

R.  M.  Arribas,  A.  Bosch,  F.  Lucena,  and  R.  Pares. 
Environment  International  ENVIDV,  Vol.  14,  No. 
1,  p  37-41,  1988.  1  fig,  4  tab,  14  ref. 

Descriptors:  *Water  pollution  sources, 
'Wastewater  outfall,  *Enteroviruses,  'Aerobic 
bacteria,  'Streptococcus,  Duero  River,  Spain, 
Human  diseases,  Viral  pollution,  Coliforms,  Vi- 
ruses. 

A  17-month  survey  was  undertaken  to  monitor  the 
occurrence  of  enteroviruses  at  five  sampling  sta- 
tions along  the  Duero  River,  in  the  vicinity  of 
Soria,  Spain.  Total  aerobic  bacteria,  total  and  fecal 
coliforms,  and  fecal  streptococci,  together  with 
several  physiochemical  parameters  were  also  ana- 
lyzed. Although  all  the  bacterial  populations  under 
study  correlated  to  each  other,  no  correlation  was 
demonstrated  between  virus  levels  and  any  other 
parameter.  This  lack  of  correlation  between  vi- 
ruses and  bacteria  may  be  caused  by  the  different 
decay  rates  shown  by  bacteria  and  viruses,  al- 
though methodological  limitations  cannot  be  ruled 
out.  The  data  clearly  show  the  need  for  routine 
virological  analysis  to  ascertain  the  viral  pollution 
level  of  a  water  sample.  The  occurrence  of  virus 
depuration  processes  was  verified.  The  river  ac- 
quires a  high  level  of  fecal  contamination  after  the 
discharge  of  a  heavily  contaminated  urban  sewage 
outfall.  A  progressive  decrease  in  virus  levels  was 
observed  along  the  river  course,  showing  the  effec- 
tivness  of  natural  virus  inactivation  phenomena 
occurring  in  the  river.  The  heavy  use  of  these 
waters  for  drinking,  agricultural,  or  recreational 
purposes  calls  for  a  thorough  understanding  of  the 
presence  and  behavior  of  pathogenic  viruses  in  this 
environment.  (Davis-PTT) 
W89-04317 


PATTERNS  OF  CHERNOBYL  FALLOUT  IN 
RELATION  TO  LOCAL  WEATHER  CONDI- 
TIONS, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Radiation 
Physics. 


S.  Mattsson,  and  R.  Vesanen. 

Environment  International  ENVIDV,  Vol.  14,  No. 

2,  p  177-180,  198S.  4  fig,  1  tab,  5  ref. 

Descriptors:  'Water  pollution  sources,  'Fallout, 
•Chernobyl,  'Radionuclides,  Chemistry  of  precipi- 
tation, Precipitation,  Goteborg,  Rainfall,  Sweden. 

The  deposition  of  a  number  of  radionuclides  from 
the  Chernobyl  accident  was  measured  in  Goteborg 
in  western  Sweden.  Only  about  1%  of  the  domi- 
nating radionuclides  134,137Cs,  1311,  and 
103,106Ru  which  finally  reached  the  ground  was 
deposited  in  dry  form,  mainly  during  the  period 
April  27-May  8,  1986.  The  rest,  99%,  was  deposit- 
ed during  one  single  period  of  rain  on  May  8,  1986. 
The  activity  concentration  in  the  rainwater  de- 
creased by  a  factor  of  about  50  from  beginning  to 
end  of  this  12  hour  period  showing  the  most  pro- 
nounced decrease  during  the  first  two  hours.  Com- 
pared with  the  period  of  dry  deposition,  the  rela- 
tive amounts  of  141,144Ce,  95Zr,  and  140Ba  depos- 
ited during  the  rain  on  May  8  were  low.  (Author's 
abstract) 
W89-04319 


DISTRIBUTION  AND  FORMATION  OF  HIGH- 
FLUORINE  GROUNDWATER  IN  CHINA, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  2K. 

W89-04321 


SIMULATION  OF  THE  AQUATIC  FATE  OF 
TRICLOPYR  BUTOXYETHYL  ESTER  AND  ITS 
PREDICTED  EFFECTS  ON  COHO  SALMON, 

Dow  Chemical   Co.,   Midland,   MI.   Agricultural 

Products  Dept. 

P.  J.  McCall,  D.  A.  Laskowski,  H.  D.  Bidlack,  and 

M.  J.  Mac. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  7,  No.  7,  p  517-527,  July  1988.  7 

fig,  6  tab,  14  ref. 

Descriptors:  'Herbicides,  'Pesticides,  'Model 
studies,  'Fate  of  pollutants,  'Salmon,  Triclopyr 
butoxyethyl  ester,  Ponds,  Population  exposure, 
Toxicity. 

Mathematical  simulations  of  the  dissipation  of  tri- 
clopyr butoxyethyl  ester  in  a  model  aquatic  system 
representing  a  shallow,  static  pond  were  conduct- 
ed. Aqueous  hydrolysis,  sorption  to  bottom  sedi- 
ment, hydrolysis  in  sediment  and  photolysis  were 
considered  in  predicting  aqueous  concentration- 
time  profiles.  Potential  concentrations  in  Coho 
salmon  were  evaluated  as  part  of  the  model  based 
on  rate  constants  for  uptake,  hydrolysis  and  elimi- 
nation as  determined  in  laboratory  investigations 
conducted  in  other  studies.  Predicted  chemical 
concentrations  in  the  fish  were  then  related  to 
toxicity  data  to  estimate  aqueous  concentrations  in 
the  model  environment  required  to  give  a  toxic 
response.  In  general,  the  simulations  showed  that 
the  ester  concentration  in  the  pond  water  would 
decline,  with  an  approximate  half-life  of  6  to  24 
hours.  Initial  ester  concentrations  of  1.0  to  1.5  mg/ 
L  in  this  simulated  pond  environment  would  be 
required  to  result  in  chemical  concentrations  in  fish 
above  toxic  threshold  levels.  (Author's  abstract) 
W89-04326 


CHEMICAL  CHARACTERIZATION  AND  MU- 
TAGENIC PROPERTIES  OF  POLYCYCLIC  AR- 
OMATIC COMPOUNDS  IN  SEDIMENT  FROM 
TRIBUTARIES  OF  THE  GREAT  LAKES, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

D.  L.  Fabacher,  C.  J.  Schmitt,  J.  M.  Besser,  and 

M.  J.  Mac. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  7,  No.  7,  p  529-543,  July  1988.  2 

fig,  8  tab,  51  ref. 

Descriptors:  'Lake  sediments,  'Pollutants,  'Water 
pollution  effects,  'Mutagenesis,  Chemical  composi- 
tion, Great  Lakes,  Sediments,  Aromatic  com- 
pounds, Gas  chromatography,  Mass  spectrometry, 
Chemical  analysis. 


Sources  Of  Pollution — Group  5B 

Sediments  from  four  inshore  industrial  sites  and  a 
reference  site  in  the  Great  Lakes  were  extracted 
with  solvent  and  characterized  chemically  for  po- 
lycyclic  aromatic  compounds  (PACs).  An  aqueous 
phase  and  a  crude  organic  extract  were  obtained. 
The  crude  organic  extract  was  further  resolved 
into  fractions  A-2  (polycyclic  aromatic  hydrocar- 
bons) and  A-3  (nitrogen  containing  polycyclic  aro- 
matic compounds),  which  were  analyzed  for  PACs 
by  gas  chromatography  and  gas  chromatography- 
mass  spectrometry.  The  extracts  and  fractions 
were  tested  for  mutagenicity  in  three  assays:  Ames, 
rat  hepatocyte  unscheduled  DNA  synthesis,  and 
Chinese  hamster  ovary  hypoxanthine-guanine 
phosphoribosyl  transferase  (CHO/HGPRT).  Sedi- 
ments from  the  industrial  sites  contained  27  to  363 
micrograms/g  total  PACs;  the  reference  site,  less 
than  1  microgram/g.  Qualitative  differences  in  the 
residue  profiles  among  the  sites  were  attributable 
to  the  probable  sources  of  the  PACs  (petroleum 
versus  combustion).  Only  one  industrial  site  yield- 
ed measurable  (0. 1  microgram/g  or  more)  concen- 
trations of  individual  nitrogen-containing  PACs.  In 
the  Ames  assay,  only  the  highest  doses  of  the  A-2 
fractions  from  two  sites  approached  positive  re- 
sults. The  crude  organic  extract  and  A-2  and  A-3 
fractions  from  all  sites  induced  unscheduled  DNA 
synthesis.  Crude  organic  extracts  and  the  A-2  and 
A-3  fractions  from  all  industrial  sites  gave  well- 
defined  dose-response  relations  in  the  CHO/ 
HGPRT  assay.  The  presence  of  chemical  muta- 
gens in  sediment  that  could  be  correlated  with 
neoplasms  in  fish  from  many  of  the  sites  was 
established;  however,  the  mutagenicity  of  the  sedi- 
ment extracts  was  not  completely  related  to  the 
degree  of  contamination  by  PACs.  (Author's  ab- 
stract) 
W89-04327 


MODELING  BIOCONCENTRATION  OF  NON- 
POLAR  ORGANIC  POLLUTANTS  BY  FISH, 

Environmental  Research  Lab.,  Athens,  GA. 
M.  C.  Barber,  L.  A.  Suarez,  and  R.  R.  Lassiter. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  7,  No.  7,  p  545-558,  July  1988.  2 
fig,  3  tab,  100  ref,  append. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Tissue  analysis,  'Fish,  'Biological  magnification, 
Diffusion,  Organic  compounds,  Lipids. 

A  model  describing  thermodynamically  driven  ki- 
netic exchange  of  organic  chemicals  between  fish 
and  the  aqueous  environment  was  developed.  This 
model  considers  both  the  biological  attributes  of 
the  fish  and  the  physicochemical  properties  of  the 
chemical  that  determine  diffusive  exchange  across 
gill  membranes.  Important  biological  characteris- 
tics addressed  by  the  model  are  the  fish's  gill 
morphometry,  body  weight  and  fractional  aque- 
ous, lipid  and  structural  organic  composition.  Rele- 
vant physicochemical  properties  are  the  chemical's 
aqueous  diffusivity,  molar  volume  and  n-octanol/ 
water  partition  coefficient,  which  is  used  as  a  sur- 
rogate to  quantify  chemical  partitioning  to  the 
fish's  lipid  and  structural  organic  fractions.  Using 
this  model,  excretion  rates,  gill  uptake  efficiencies 
and  bioconcentration  factors  can  be  predicted  for 
nonmetabolized  organic  chemicals.  (Author's  ab- 
stract) 
W89-04328 


ACUTE  TOXICITY  OF  THIOCYANATE  AND 
CYANATE  TO  RAINBOW  TROUT  AS  MODI- 
FIED BY  WATER  TEMPERATURE  AND  PH, 

Noranda  Research  Centre,  Pointe  Claire  (Quebec). 
M.  R.  Speyer,  and  P.  Raymond. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  7,  p  565-571,  July  1988.  4 
fig,  3  tab,  14  ref. 

Descriptors:  'Temperature  effects,  'Trout,  'Hy- 
drogen ion  concentration,  'Water  pollution  effects, 
'Bioassay,  'Toxicity,  'Cyanate,  Fish,  Thiocyanate. 

Acute  96-hour  static  bioassays  were  conducted 
with  juvenile  rainbow  trout  (Salmo  gairdneri)  to 
assess  the  toxicity  of  thiocyanate  (CNS)  and  cya- 
nate (CNO),  as  potassium  salts,  under  several  pH 
and  temperature  regimes.  Bioassays  were  conduct- 
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ed  at  pH  6  or  8  and  at  temperatures  of  5  or  12  C. 
Mean  96-hour  LC50  values  for  CNS  ranged  be- 
tween 177  and  264  mg/L,  and  for  CNO,  between 
15  and  81  mg/L,  depending  on  test  conditions.  The 
data  suggested  that  pH  influenced  the  toxicity  of 
both  CNS  and  CNO  more  than  did  temperature. 
Stressing  of  fish  at  the  end  of  each  bioassay  result- 
ed in  almost  instantaneous  mortalities  in  most 
CNS-exposed  fish,  but  no  stress  effects  were  ob- 
served in  CNO-exposed  fish.  There  were  indica- 
tions that  water  hardness  reduced  CNS  and  CNO 
toxicity.  (Author's  abstract) 
W 89-04329 


BIODEGRADATION  OF  NTA  AND  M-CRESOL 
IN  COASTAL  ENVIRONMENTS, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
A.  V.  Palumbo,  F.  K.  Pfaender,  and  H.  W.  Paerl. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  7,  No.  7,  p  573-585,  July  1988.  6 
fig,  4  tab,  23  ref. 

Descriptors:  *Fate  of  pollutants,  'Biodegradation, 
*m-Cresol,  'Estuarine  environment,  *Rivers,  *Ni- 
trilotriacetic  acid,  *Coastal  waters,  Bacteria,  Mis- 
sissippi River,  North  Carolina,  Temperature  ef- 
fects, Radioactive  tracers,  Seasonal  variation. 

The  biodegradation  of  m-cresol  and  nitrilotriacetic 
acid  (NTA)  by  nonadapted  natural  populations  of 
aerobic  heterotrophic  bacteria  was  examined  in  a 
coastal  environment  near  Beaufort,  North  Caroli- 
na, over  an  18-month  period  and  in  synoptic  sam- 
ples from  the  Mississippi  River,  its  plume  and 
adjacent  coastal  waters.  The  uptake  kinetics  of 
radiolabeled  m-cresol  and  NTA  were  measured  at 
a  freshwater  site,  an  estuarine  site  and  a  high- 
salinity  offshore  site.  Uptake  of  both  compounds 
was  greatest  in  the  summer,  and  half-saturation 
constants  and  maximum  uptake  velocities  were 
greater  for  NTA  than  for  m-cresol.  m-Cresol 
uptake  was  greatest  in  the  freshwater  environment, 
and  NTA  uptake  was  greatest  in  the  estuary  where 
bacterial  numbers  and  activity  were  also  highest. 
The  uptake  of  both  compounds  was  lowest  in  the 
offshore  environment  where  biological  activity 
was  lowest.  It  appears  from  the  spatial  patterns  in 
the  Newport  River  estuary  and  in  areas  off  the 
Mississippi  that  m-cresol  biodegradation  is  substan- 
tially reduced  at  increasing  salinity  but  that  NTA 
uptake  is  not.  Only  at  extremely  low  concentra- 
tions (less  than  1  to  10  microgram/liter)  and  only 
during  the  warmer  portions  of  the  year  is  biodegra- 
dation of  m-cresol  in  freshwater  and  estuarine  en- 
vironments important  in  determining  its  fate.  At 
higher  concentrations  and  in  the  marine  environ- 
ment, biodegradation  by  nonadapted  populations  is 
slow  and  other  processes,  such  as  adaptation,  dilu- 
tion and  mixing,  may  be  more  significant  in  deter- 
mining the  fate  of  both  compounds.  (Author's  ab- 
stract) 
W89-04330 


DISSOLVED  ORGANIC  MACROMOLECULES 
REDUCE  THE  UPTAKE  OF  HYDROPHOBIC 
ORGANIC  CONTAMINANTS  BY  THE  GILLS 
OF  RAINBOW  TROUT  (SALMO  GAIRDNERI), 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

M.  C.  Black,  and  J.  F.  McCarthy. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  7,  p  593-600,  July  1988.  3 
fig,  1  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Trout,  'Bioaccu- 
mulation,  *Benzo(a)pyrene,  'Polychlorinated  bi- 
phenyls,  Absorption,  Adsorption,  Organic  com- 
pounds, Humic  acids,  2,2',5,5'-Tetrachlorobi- 
phenyl. 

The  effect  of  the  binding  of  two  model  hydropho- 
bic organic  contaminants,  benzo(a)pyrene  and 
2,2',5,5'-tetrachlorobiphenyl,  to  Aldrich  humic 
acid,  a  commercially  available  source  of  dissolved 
organic  macromolecules  (DOM),  on  the  uptake  of 
these  contaminants  by  the  gills  of  rainbow  trout 
(Salmo  gairdneri)  was  examined.  The  efficiency 
with  which  trout  gills  extracted  the  contaminants 
from  water  (with  and  without  DOM  present)  was 
measured  using  a  fish  metabolic  chamber  that  sepa- 


rated exposure  water  from  water  that  passed  over 
the  gills.  Measurements  of  the  contaminant  extrac- 
tion efficiency  of  trout  gills  were  compared  with 
measurements  of  contaminant  binding  to  DOM. 
Contaminants  bound  to  DOM  did  not  diffuse 
across  the  gill  membrane.  Percentage  reductions  in 
the  concentration  of  freely  dissolved  contaminant 
were  equal  to  percentage  reductions  in  the  uptake 
of  the  contaminant  by  the  gills.  Thus,  only  the 
freely  dissolved  contaminant  appears  to  be  avail- 
able for  uptake  by  fish  gills.  These  correlations 
between  the  concentration  of  freely  dissolved  con- 
taminant and  the  fraction  of  the  exposure  concen- 
tration that  is  transferred  across  the  gills  provide  a 
basis  for  predicting  contaminant  dose  based  on 
physicochemical  measurements  of  contaminant 
binding  to  naturally  occurring  DOM  in  the  aquatic 
environment.  (Author's  abstract) 
W89-04331 


CHARACTERIZATION  OF  AGRICULTURAL 
NONPOINT  POLLUTION:  NUTRIENT  LOSS 
AND  EROSION  IN  A  WEST  TENNESSEE  WA- 
TERSHED, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 

S.  J.  Klaine,  M.  L.  Hinman,  D.  A.  Winkelmann,  J. 

R.  Martin,  and  K.  R.  Sauser. 

Environmental      Toxicology       and      Chemistry 

ETOCDK,  601-607,  August  1988.  2  fig,  5  tab,  17 

ref. 

Descriptors:  *Water  pollution  sources,  ♦Agricul- 
tural chemicals,  *Nonpoint  pollution  sources,  'Nu- 
trients, Nitrogen,  Phosphorus,  Soil  erosion, 
Storms,  Tennessee,  Storm  runoff. 

Research  was  conducted  on  an  18-ha,  bermed, 
single-field  watershed  in  west  Tennessee  to  charac- 
terize soil  and  nutrient  losses  during  storm  events 
over  a  12-month  period.  Total  soil  loss  was  ap- 
proximately 104  metric  tons,  which  is  high  for  the 
nation  but  typical  for  west  Tennessee.  Minimums 
of  2%  of  applied  phosphorus  and  6%  of  applied 
nitrogen  were  lost  from  the  field  through  storm 
water  runoff.  First-flush  analysis  indicated  that 
total  suspended  solids,  orthophosphate,  ammonia, 
and  total  Kjeldahl  nitrogen  migrated  from  the  field 
faster  than  if  proportional  to  the  flow.  In  general, 
orthophosphate  came  off  the  field  early  in  the 
runoff  event,  whereas  other  forms  of  phosphorus 
came  off  late  in  the  event.  (Author's  abstract) 
W89-04332 


CHARACTERIZATION  OF  AGRICULTURAL 
NONPOINT  POLLUTION:  PESTICIDE  MI- 
GRATION IN  A  WEST  TENNESSEE  WATER- 
SHED, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 

S.  J.  Klaine,  M.  L.  Hinman,  D.  A.  Winkelmann,  K. 

R.  Sauser,  and  J.  R.  Martin. 

Environmental      Toxicology       and      Chemistry 

ETOCDK,  Vol.  7,  No.  8,  p  609-614,  August  1988. 

3  fig,  3  tab,  21  ref. 

Descriptors:  'Water  pollution  sources,  'Pesticides, 
'Agricultural  runoff,  'Storm,  'Nonpoint  pollution 
sources,  Tennessee,  Atrazine,  Percolation,  Rain- 
storms, runoff. 

Pesticide  migration  from  agricultural  fields  may 
stress  receiving  stream  ecosystems  as  well  as  con- 
taminate ground  water.  Research  was  conducted 
on  an  18-ha  single  field  watershed  in  west  Tennes- 
see to  characterize  the  fate  of  atrazine  during  a  12- 
month  period  after  pesticide  application.  Rainfall 
runoff  and  soil  cores  were  sampled  and  analyzed 
for  atrazine  residues.  Total  loss  of  atrazine  by 
runoff  accounted  for  approximately  1.5%  of  the 
total  atrazine  applied.  Concentrations  as  high  as 
0.25  mg/L  were  detected  in  the  field  discharge.  By 
the  fourth  storm  event  after  pesticide  application, 
the  atrazine  concentration  was  below  detection 
limits  (0.1  micrograms/L).  Atrazine  loss  in  the 
upper  10  cm  of  soil  followed  a  first-order  decay 
trend,  with  only  1.88%  of  the  initial  concentration 
remaining  238  days  after  pesticide  application.  The 
mean  half  life  for  atrazine  in  the  upper  10  cm  was 
approximately  21.5  days.  Atrazine  was  detected  in 
the  10  to  20-cm  soil  level  after  the  first  rainfall. 
Atrazine  was  not  detected  below  20  cm  at  any 
sampling  date  during  the  238  days  of  the  study. 
(Author's  abstract) 


W89-04333 


SCREENING  AND  BIOMONITORING  OF  IN- 
DUSTRIAL EFFLUENTS  USING  PHYTOTOXI- 
CITY  TESTS, 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04334 


EFFECTS  OF  CHLORINE  ON  MICROBIAL 
COMMUNITIES  IN  NATURALLY  DERIVED 
MICROCOSMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04335 


PHOTOOXIDATION  PRODUCTS  OF  SMOKE 
GENERATOR  FUEL  (SGF)  NO.  2  FOG  OIL 
AND  TOXICITY  TO  HYALLELA  AZTECA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
T.  M.  Poston,  R.  M.  Bean,  D.  R.  Kalkwarf,  B.  L. 
Thomas,  and  M.  L.  Clark. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  9,  p  753-762,  September 
1988.  5  fig,  4  tab,  19  ref. 

Descriptors:  'Toxicity,  'Amphipods,  'Water  pol- 
lution effects,  'Fog  oil,  Oxidation,  Gas  chromatog- 
raphy. 

Photooxidation  of  smoke  generator  fuel  (SGF)  No. 
2  fog  oil  was  investigated  to  determine  qualitative 
changes  in  the  chemistry  of  the  oil  and  the  result- 
ing acute  toxicity  to  the  freshwater  amphipod 
Hyallela  azteca.  The  48-hour  LC50  was  about  11.5 
mg  total  oil/L  for  photooxidized  fog  oil.  Toxicity 
was  related  to  the  greater  solubility  of  photooxi- 
dized fog  oil  in  that  higher  concentrations  of  total 
dissolved  oil  in  oil-water  mixtures  were  obtained 
after  equivalent  additions  of  photooxidized  oil  and 
nonphotooxidized  oil.  Photooxidation  caused  in- 
creases in  carbonyl  oxygen  and  the  presence  of 
alpha-  and  beta-unsaturated  ketones  and  aceto- 
phenones  in  aqueous  extracts.  There  was  no  evi- 
dence for  the  formation  of  phenolic  compounds  in 
the  photooxidized  fog  oil  or  in  oil-water  mixtures. 
(Author's  abstract) 
W89-04341 

NONEQUILIBRIUM  SORPTION  OF  ORGAN- 
IC CONTAMINANTS  DURING  FLOW 
THROUGH  COLUMNS  OF  AQUIFER  MATE- 
RIALS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 

L.  S.  Lee,  P.  S.  C.  Rao,  M.  L.  Brusseau,  and  R.  A. 

Ogwada. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  7,  No.   10,  p  779-793,  October 

1988.  6  fig,  4  tab,  47  ref. 

Descriptors:  'Path  of  pollutants,  'Aquifers,  'Sorp- 
tion, 'Groundwater  pollution,  'Trichloroethylene, 
'Xylene,  Kinetics,  Model  studies,  Organochlor- 
ines. 

Batch  equilibrium  and  miscible  displacement  stud- 
ies were  conducted  to  investigate  sorption  and 
transport  of  trichloroethylene  (TCE)  and  p-xylene 
in  two  sand  aquifer  materials  low  in  organic 
carbon  content.  The  utility  of  a  bicontinuum  (two- 
site)  sorption  model  to  describe  the  extent  of  sorp- 
tion nonequilibrium  during  transport  in  saturated 
columns  was  evaluated.  Model  parameters  estimat- 
ed from  the  breakthrough  curves  (BTC)  obtained 
at  a  high  pore  water  velocity  (v  =  24  cm/h)  were 
used  successfully  to  describe  the  BTC  measured  at 
a  lower  pore  water  velocity  (v  =  6  cm/h).  The 
assumption  of  local  sorption  equilibrium  was  valid 
at  the  lower  velocity,  and  the  measured  BTC 
could  be  described  by  an  equilibrium  sorption 
model  coupled  to  a  convective-dispersive  transport 
model.  Values  for  column  retardation  factors  esti- 
mated by  fitting  the  two-site  model  to  the  BTC 
were  comparable  with  those  estimated  from  equi- 
librium sorption  isotherms.  BTC  measured  for  dis- 
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placement  of  binary  mixtures  (TCS  plus  p-xylene) 
and  single-solute  (TCE  or  p-xylene  alone)  were 
identical,  suggesting  that  there  is  no  competitive 
sorption  between  these  two  solutes.  These  column 
observations  were  consistent  with  sorption  iso- 
therm data.  (Author's  abstract) 
W89-04342 


TOXIC  CONTAMINANTS  IN  RAINFALL  IN 
CANADA:  1984, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
W.  M.  J.  Strachan. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  871-877,  November  1988.  1  fig,  5  tab 
23  ref. 

Descriptors:  ♦Halogenated  pesticides,  *Pesticides, 
♦Path  of  pollutants,  'Rainfall,  'Canada,  Lindane, 
Heptachlor  epoxide,  Dieldrin,  Chlorinated  hydro- 
carbons, Endrin,  Methoxychlor,  Cree  Lake,  Cari- 
bou Island,  Agawa,  Kouchibouguac,  Lake  Superi- 
or, DDT. 

Replicate  rain  samples  for  most  of  the  1984  wetfall 
season  were  collected  from  four  widely  separated 
site  in  Canada,  and  concentrations  and  loadings  of 
a  number  of  polychlorinated  biphenyls  and  organ- 
ochlorine  pesticides  were  determined  for  each  lo- 
cation. Comparisons  were  made  among  the  sites 
and  with  results  from  other  years.  The  major  con- 
taminants in  1984  were,  in  order  of  concentration, 
alpha-hexachlorocyclohexane  (alpha-HCH  or 
alpha-BHC),  lindane  and  polychlorinated  biphen- 
yls (PCBs).  Found  at  low  levels  were  dieldrin, 
methoxychlor  (in  the  Lake  Superior  area),  DDT 
residues,  endrin  (especially  at  Kouchibouguac), 
heptachlor  epoxide  and  hexachlorobenzene.  The 
loading  of  the  alpha-HCH/lindane  pair  was  higher 
at  the  Atlantic  coastal  site  than  at  the  other  loca- 
tions, possibly  because  of  the  greater  precipitation 
there.  No  geographic  trend  for  PCBs  was  appar- 
ent. For  the  other  substances,  no  significant  pattern 
to  the  differences  between  sites  can  be  discerned. 
The  qualitative  similarities  of  concentrations  and 
loadings  at  the  widely  separated  locations,  howev- 
er, suggest  long-range  atmospheric  transport.  A 
comparison  between  results  from  two  Lake  Superi- 
or sites  indicated  no  shoreline  effect  on  the  concen- 
trations of  over-lake  versus  shoreline  samples.  The 
differences  observed  were  in  accord  with  those 
observed  in  1983  and  were  attributed  to  lack  of 
replenishment  from  the  lake  surface.  (Author's  ab- 
stract) 
W89-04348 


SORPTION  BEHAVIOR  OF  TRIBUTYLTIN  ON 
ESTUARINE  AND  FRESHWATER  SEDI- 
MENTS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 

M.  A.  Unger,  W.  C.  Maclntyre,  and  R.  J.  Huggett 

c™™™-6"!?1,     Toxic°l°gy       and       Chemistry 

?qT?C<I?ISVo^  ,7ANo'  U'  d  907"915>  November 
1988.  5  fig,  3  tab,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Pesticides 
•Sediments,  'Sorption,  'Tributyltin,  'Tin,  'Fate  of 
pollutants,  Estuarine  environment,  Isotherm,  Ki- 
netics, Chesapeake  Bay,  Heavy  metals. 

Equilibrium  sorption  of  tributyline  chloride  (TBT) 
was  measured  on  selected  estuarine  and  freshwater 
sediments.  Isotherms  from  24-hour  equilibrations 
were  linear.  The  similarity  of  sorption  and  desorp- 
fion  coefficients  for  these  sorbates  showed  that 
TBT  sorption  is  reversible.  Sorption  coefficients 
decreased  with  increasing  salinity  and  varied  by  a 
factor  of  two  over  the  salinity  range  0  to  34% 
Desorption  kinetics  indicated  an  initial  fast  rate 
followed  by  a  slower  rate  of  desorption,  similar  to 
published  data  for  metal  ions  and  hydrophobic 
organic  molecules  on  sediments.  Water  and  sedi- 
ment concentrations  of  TBT  at  locations  in  the 
Chesapeake  Bay  system  were  used  to  calculate 
apparent  sorption  coefficients,  which  generally 
agreed  with  laboratory-measured  sorption  coeffi- 
cients. Exceptionally  high  apparent  sorption  coeffi- 
cients were  found  near  areas  of  high  vessel  activity 
and  maybe  due  to  TBT  paint  chips  in  the  sediment 
(Author's  abstract) 
W89-04349 


SOME  REACTIONS  OF  NATURALLY  OCCUR- 
RING NUCLEOPHILES  WITH  HALOAL- 
KANES  IN  WATER, 

SRI   International,   Menlo   Park,   CA.   Chemistry 

Lab. 

W.  R.  Haag,  and  T.  Mill. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  7,  No.  11,  p  917-924,  November 

1988.  4  fig,  4  tab,  29  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Hydrolysis,  'Sulfur,  'Halides,  Haloalkanes, 
Nucleophihcity,  Reactants,  Kinetics,  Chemical  re- 
actions. 

Rate  constants  for  the  reactions  of  a  variety  of 
naturally  occurring  nucleophiles  with  1-bromohex- 
ane  and,  to  a  lesser  extent,  three  other  haloalkanes 
were  studied  in  order  to  assess  their  importance 
relative  to  hydrolysis  in  determining  the  environ- 
mental fate  of  haloalkanes.  The  sulfhydril  ion  (HS) 
minus  is  generally  the  most  important  nucleophile 
because  it  is  moderately  reactive  and,  among  the 
reactive  sulfur  nucleophiles,  is  usually  present  in 
the  highest  concentration.  When  elemental  sulfur  is 
present,  polysulfides  will  be  more  important  for 
the  consumption  of  1-bromohexane  than  HS  at  pH 
above  approximately  7  because  they  are  60  times 
more  reactive  and  their  equilibrium  concentrations 
increase  with  increasing  pH.  A  nucleophihcity 
scale  valid  in  pure  water  was  established  for  envi- 
ronmental nucleophiles,  using  1-bromohexane  as  a 
reference  reactant.  (Author's  abstract) 
W89-04350 


ENVIRONMENTAL  ASSESSMENT  OF  PESTI- 
CIDES -  A  CONCEPTUAL  APPROACH, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 

A.  W.  Klein,  and,  L.  Fiedler,  and,  P.  Muhs-Bonte, 

and  C.  Schluter. 

Chemosphere  CMSHAF,  Vol.  17,  No   8   d  1391- 

1410,  1988.  5  fig,  5  tab,  4  ref. 

Descriptors:  'Pesticides,  'Assessments,  'Environ- 
mental effects,  'Groundwater  pollution,  Sedi- 
ments, Surface  water,  Herbicides,  Pesticide  toxici- 
ty, Toxicity,  Aquatic  environment,  Waste  disposal, 
Incineration,  Ecosystems,  Path  of  pollutants. 

An  assessment  of  the  environmental  hazards  of 
pesticides  is  presented.  The  objectives  of  environ- 
mental protection  are  determined  by  examination 
of  surface  waters,  groundwater,  including  sedi- 
ments, and  terrestrial  systems.  Pesticides  are  divid- 
ed into  their  main  subgroups:  herbicides,  insecti- 
cides, acaricides,  fungicides,  nematicides,  rodenti- 
cides,  growth  regulators,  and  soil  fumigants. 
Active  ingredients,  use  patterns,  and  application 
patterns  affect  the  environmental  hazard  of  the 
pesticides.  Various  levels  of  assessment  are  re- 
quired to  completely  analyze  the  pesticides'  envi- 
ronmental impact.  The  key  problems  involved  in 
quantifying  ecological  risks  of  environmental  con- 
taminants are  discussed.  The  necessity  of  these  risk 
assessment  models  is  stressed.  (Stoehr-PTT) 
W89-04353 


STRUCTURE  ACTIVITY  RELATIONSHIPS 
FOR  ENVIRONMENTAL  PROCESSES  1  HY- 
DROLYSIS OF  ESTERS  AND  CARBAMATES, 

Wisconsin  Univ.,   Madison.   Dept.   of  Chemistry. 
H.  Drossman,  H.  Johnson,  and  T.  Mill. 
Chemosphere  CMSHAF,  Vol.  17,  No.  8   d  1509- 
1530,  1988.  3  fig,  9  tab,  33  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Molecular  structure,  'Environmental  qual- 
ity, 'Chemical  properties,  'Esters,  'Carbamates, 
Hydrolysis,  'Correlation  analysis,  Chemical  anal- 
ysis, Organic  compounds. 

Hydrolysis  of  organic  chemicals  in  natural  fresh 
and  marine  waters  affects  many  important  classes 
of  organic  compounds,  including  esters,  amides, 
carbamates,  epoxides,  imines,  silanols,  and  metal- 
organics.  Structure-activity  relationships  (SAR) 
are  needed  to  reliably  estimate  rate  constants  for 
hydrolysis  of  major  classes  of  chemicals  under  a 
variety  of  environmental  conditions  as  the  basis  for 
exposure  modeling  of  chemicals  in  surface  waters. 
SAR  for  base-promoted  hydrolysis  of  esters  and 
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carbamates  have  been  developed  using  Hammett 
and  Taft  parameters.  A  master  SAR  equation  cor- 
relates hydrolysis  rate  constants  for  103  esters  with 
a  range  of  reactivity  of  10  to  the  10th  power.  Two 
SAR  equations  are  needed  to  correlate  hydrolysis 
rate  constant  values  for  80  carbamates.  The  SAR 
for  esters  is  based  on  a  wide  range  of  aliphatic  and 
aromatic  (phenyl)  esters  but  does  not  include  dis- 
ubstituted  or  orthosubstituted  aromatic  esters  or 
non-phenyl  aromatic  systems.  Nor  does  the  SAR 
include  examples  of  remotely-substituted  aliphatic 
esters  in  which  neighboring  groups  effects  are  im- 
portant. Within  this  framework,  however  the  SAR 
should  be  useful  for  calculating  hydrolysis  rate 
constant  values  for  a  wide  range  of  ester  and 
carbamate  structures.  (Author's  abstract) 
W89-04356 


BIOACCUMULATION  OF  DYESTUFFS  AND 
ORGANIC  PIGMENTS  IN  FISH.  RELATION- 
SHIPS TO  HYDROPHOBICITY  AND  STERIC 
FACTORS, 

Ecological  and  Toxicological  Association  of  the 
Dyestuffs  Mfg.  Industry,  Basel  (Switzerland). 
R.  Anliker,  P.  Moser,  and  D.  Poppinger. 
Chemosphere  CMSHAF,  Vol.  17,  No.  8,  n  1631- 
1644,  1988.  2  fig,  1  tab,  29  ref. 

Descriptors:  'Path  of  pollutants,  'Pigments, 
♦Chemical  properties,  'Dyes,  ♦Bioaccumulation, 
Fish,  Aromatic  compounds,  Hydrocarbons,  Path 
of  pollutants,  Molecular  structure,  Chemical  analy- 
sis, Biological  magnification,  Membranes,  Perme- 
ability. 

For  23  disperse  dyestuffs,  2  organic  pigments  and  a 
fluorescent  whitening  agent,  for  which  experimen- 
tal bioaccumulation  factors  in  fish  are  known,  par- 
tition coefficient  octanol/water  values  were  calcu- 
lated and  determined  when  possible.  For  compari- 
son, 16  halogenated  aromatic  hydrocarbons  are 
included.  Two  parameters  were  chosen  to  parame- 
terize the  size  of  the  molecules:  the  molecular 
weight  and  the  second  largest  Van  der  Waals 
diameter  of  the  molecules,  measured  on  conforma- 
tion optimized  by  force  field  calculations.  None  of 
the  disperse  dyestuffs,  even  the  highly  lipophilic 
ones  with  partition  coefficient  octanol/water 
values  less  than  3.0,  accumulate  in  fish  to  a  signifi- 
cant degree.  It  is  argued  that  their  large  molecular 
size  effectively  prevents  their  permeation  through 
biological  membranes  and  thus  their  uptake  during 
the  time  of  exposure.  For  screening  organic  color- 
ants for  their  bioaccumulation  potential  a  decision 
scheme  is  proposed  using  as  parameters  the  solubil- 
ity in  water  and  in  octanol,  the  partition  coefficient 
octanol/water,  and  the  molecular  weight  and  size. 
This  scheme  suggests  in  its  last  step  that  there 
should  be  no  need  to  perform  a  fish  bioaccumula- 
tion test  provided  the  organic  colorants  have  a 
molecular  weight  of  more  than  450  Daltons  and  a 
second  largest  cross  section  of  over  1.05  nano- 
meters. (Author's  abstract) 
W89-04357 


IMPERATIVES  OF  NONPOINT  SOURCE  POL- 
LUTION POLICIES, 

Harvard  Univ.,  Cambridge,  MA.  Gordon  McKay 

Lab. 

For   primary   bibliographic   entry   see   Field    5G 

W89-04366 


UNCERTAINTY  IN  PH  AND  TEMPERATURE 
CORRECTIONS  FOR  AMMONIA  TOXICITY, 

Colorado  Univ.  at  Boulder.  Center  for  Limnology. 
W.  J.  Lewis. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  11  p  1922-1929,  November 
1988.  5  ref. 

Descriptors:  ♦Water  pollution  control,  ♦Water 
quality  standards,  ♦Toxicity,  ♦Hydrogen  ion  con- 
centration, ♦Ammonia,  ♦Temperature,  ♦Regula- 
tions, Effluents,  Coasts,  Chlorine,  Wastewater, 
Water  quality  standards,  Water  quality,  Aquatic 
life,  Limnology. 

The  strict  enforcement  of  water  quality  standards 
is  causing  many  facilities  to  approach  the  allow- 
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ances  for  discharges  on  un-ionized  ammonia  and 
chlorine.  This  paper  examines  the  major  sources  of 
uncertainty  in  the  pH  and  temperature  corrections 
of  the  new  criteria  documents,  and  presents  esti- 
mates of  the  size  of  this  uncertainty  as  applied  to 
specific  concentrations  of  un-ionized  ammonia.  A 
relationship  between  pH,  temperature,  and  the  tox- 
icity of  a  given  concentration  of  un-ionized  ammo- 
nia is  presented.  However,  the  national  criteria 
used  to  assess  pollution  effects  is  shown  to  be  a  set 
of  rational  guidelines,  from  which  the  ideal  criteria 
may  be  found  to  deviate  considerably.  (Stoehr- 
PTT) 
W89-04367 


MICROORGANISM  LEVELS  IN  AIR  NEAR 
SPRAY  IRRIGATION  OF  MUNICIPAL 
WASTEWATER:  THE  LUBBOCK  INFECTION 
SURVEILLANCE  STUDY, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04371 


ASBESTOS  AS  AN  URBAN  AREA  POLLUT- 
ANT, 

Alabama  Univ.  in  Birmingham.  Dept.  of  Civil  En- 
gineering. 
R.  Pitt. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  11,  p  1993-2001,  November 
1988.  5  tab,  32  ref. 

Descriptors:  *Urban  area,  'Soil  contamination, 
♦Asbestos,  *Storm  water,  "California,  *Path  of 
Pollutants,  Water  pollution  control,  Fate  of  pollut- 
ants, Runoff,  Nonpoint  pollution  sources,  Spatial 
distribution,  Rural  areas. 

A  supplemental  investigation  of  asbestos  fibers  was 
conducted  in  Castro  Valley,  California,  to  charac- 
terize asbestos  fibers  in  urban  stormwater  and 
source  area  soils  and  to  estimate  the  fate  and 
movement  of  asbestos  fibers  in  the  urban  areas. 
The  study  concluded  that  large  numbers  of  short 
asbestos  fibers  can  be  found  throughout  an  urban 
area  that  does  not  contain  any  appreciable  natural 
asbestos  sources.  However,  the  monitored  asbestos 
fiber  abundance  varied  appreciably  for  different 
local  source  areas  and  urban  area  yields  were 
greater  than  adjacent  rural  area  yields,  indicating 
significant  local  urban  asbestos  sources.  (Author's 
abstract) 
W89-04375 


PESTICIDE  TRANSPORT  IN  SHALLOW 
GROUNDWATER, 

Agricultural  Research  Service,  Tifton,  OA.  South- 
east Watershed  Research  Lab. 
R.  A.  Leonard,  A.  Shirmohammadi,  A.  W. 
Johnson,  and  L.  R.  Marti. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 
3,  p  776-788,  May-June  1988.  3  fig,  12  tab,  21  ref. 

Descriptors:  'Solute  transport,  Groundwater  pol- 
lution, 'Groundwater,  'Pesticides,  'Path  of  pollut- 
ants, 'Pesticide  residues,  Leaching,  Sand,  Atrazine, 
Butylate,  Aldicarb,  Fenamiphos,  Hydrologic  budg- 
ets, Degradation,  EDB,  Hydraulics,  Tile  drainage, 
Soil  types,  Soil  chemistry. 

To  meet  increasing  demands  for  data  on  pesticide 
transport  to  groundwater,  residues  of  selected  pes- 
ticides, EDB,  atrazine,  butylate,  aldicarb,  and  fena- 
miphos were  monitored  in  shallow  groundwater 
beneath  a  Bonifay  sand  in  the  southeast  Coastal 
Plain  near  Tifton,  GA.  Pesticides  in  tile  outflow 
from  the  treated  area  were  also  monitored  along 
with  pesticide  residue  in  soil.  Low  concentrations 
of  atrazine  and  butylate  were  present  in  wells  at 
depths  of  1.0  m,  1.5  m,  and  2.4  m  beginning  with 
the  second  year  of  the  study.  Fenamiphos  was 
detected  in  only  one  well  throughout  the  study. 
However,  EDB  and  aldicarb  moved  readily  to 
groundwater  and  in  the  tile  outflow.  Results  were 
generally  as  would  be  predicted  considering  chem- 
ical properties  of  the  pesticides.  However,  in  these 
studies  it  was  found  that  aldicarb  was  very  rapidly 
converted  to  the  sulfone  derivative  which  was  the 
dominant  species  in  well  water  and  tile  outflow. 
Since  little  fenamiphos  was  found  in  the  ground- 


water and  tile  outflow,  it  is  speculated  that  degra- 
dation occurs  rapidly  in  these  soils.  Fenamiphos 
translocation  observed  in  soil  suggested  the  pres- 
ence of  the  more  mobile  metabolites  in  soil.  Masses 
of  pesticide  transported  from  the  treated  area  were 
computed  using  concentrations  and  estimated 
water  budgets.  Comparing  leaching  losses  from  the 
root  zone  estimated  using  GLEAMS  simulation 
with  groundwater  transport  shows  that  less  than  10 
percent  of  the  leaching  losses  were  actually  trans- 
ported from  the  treated  area  in  shallow  ground- 
water during  the  observation  period.  The  differ- 
ence evidently  remained  in  storage  or  was  ab- 
sorbed or  degraded  in  transport.  (Author's  ab- 
stract) 
W89-04382 


CASE  STUDY  OF  URBAN  RUNOFF  POLLU- 
TION: 1.  DATA  COLLECTION,  RUNOFF 
QUALITY,  AND  LOADS, 

National    Inst,    for    Water    Research,    Congella 

(South  Africa).  Natal  Regional  Lab. 

D.  E.  Simpson,  and  V.  C.  Stone. 

Water  SA  WASADV,  Vol.  14,  No.  4,  p  229-237, 

October  1988.  7  fig,  3  tab,  17  ref. 

Descriptors:  'Pollution  load,  'Path  of  pollutants, 
'Urban  runoff,  'Data  collections,  'Water  quality, 
Case  studies,  Rainfall,  Catchment  areas,  Phos- 
phates, Nitrogen  compounds,  Heavy  metals,  Moni- 
toring, Pollutants,  Urban  planning,  Eutrophication, 
Urban  areas,  Flow  measurement,  Chemical  analy- 
sis, Runoff,  Rainfall-runoff  relationships,  South 
Africa,  Measuring  instruments,  Nutrients. 

A  91.5  ha  urban  catchment  in  Pinetown,  Natal, 
South  Africa  was  equipped  to  measure  flow  and 
sample  runoff  automatically  from  rainfall  at  the 
catchment  outfall.  The  purpose  was  to  measure 
water  quality  and  determine  annual  export  coeffi- 
cients for  the  nutrients  which  promote  eutrophica- 
tion, viz.  nitrogen  compounds  and  phosphates,  and 
a  number  of  toxic  heavy  metals.  Design  and  oper- 
ation of  the  monitoring  system  is  described.  High 
variability  in  runoff  quality  and  annual  pollutant 
loads  was  found  between  years  due  to  different 
climatic  regimes  experienced.  In  wet  years  washoff 
from  pervious  areas  of  the  catchment  became  in- 
creasingly important.  The  possible  harmful  effect 
of  runoff  to  the  environment  through  washoff  of 
toxic  metals  and  the  potential  of  urban  develop- 
ment in  catchments  to  promote  eutrophication  in 
receiving  water  is  illustrated  with  results  and  dis- 
cussed. (Author's  abstract) 
W89-04394 


ESTIMATING  STREAMWATER  CONCENTRA- 
TIONS OF  ALUMINIUM  RELEASED  FROM 
STREAMBEDS  DURING  'ACID  EPISODES', 

Freshwater    Biological     Association,     Ambleside 

(England). 

E.  Tipping,  and  J.  Hopwood. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  7,  p  703-712,  July  1988.  2  fig,  5  tab,  12 

ref. 

Descriptors:  'Acidic  water,  'Aluminum, 
'Streambeds,  'Streams,  'Water  pollution  sources, 
'Acid  rain  effects,  Hydrogen  ion  concentration, 
Chemical  reactions. 

Rates  of  release  of  monomeric  aluminum  (Al-m) 
were  determined  for  streambed  materials  placed  in 
a  laboratory  channel  and  exposed  to  acid  water, 
and  values  of  the  release  rate  coefficient,  R  (micro- 
mol  Al  released  per  sq  m  of  bed  per  second)  were 
calculated.  Estimates  of  R  were  also  made  from 
the  reported  results  of  experiments  in  which 
streams  were  artificially  acidified.  The  values  of  R 
ranged  from  0.1  to  3.2  micromol/sq  m/s.  They 
decreased  with  an  increase  in  pH,  and  were  greater 
for  beds  containing  substantial  amounts  of  the  liv- 
erwort Nardia  compressa  than  for  pebble  and/or 
gravel  (mineral)  beds.  Calculations,  using  the  esti- 
mates of  R,  were  performed  to  assess  the  contribu- 
tion of  bed-derived  Al-m  to  streamwater  concen- 
trations, under  conditions  where  acid  water  enters 
stream  channels  having  exchanged  negligible 
H(  +  )  for  Al(3  +  )  or  base  cations  in  the  soil.  For 
typical  high-discharge  conditions,  considerable 
concentrations  of  Al-m  are  possible.  For  a  liver- 


wort-rich bed  exposed  to  water  of  initial  pH  3.5 
there  may  be  as  much  as  60  microM  Al-m  in  the 
streamwater.  At  the  other  extreme,  a  mineral  bed 
subjected  to  pH  4.5  water  would  yield  less  than  1 
microM  Al-m.  Streambed  stores  of  releasable  Al 
appear  sufficient  to  supply  Al  to  the  water  for 
significant  lengths  of  time.  (Author's  abstract) 
W89-04403 


POLLUTION  SOURCE  ANALYSIS  OF  RIVER 
WATER  AND  SEWAGE  SLUDGE, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Anor- 

ganische  und  Angewandte  Chemie. 

J.  Nolte. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  8,  p  857-868,  August  1988.  7  fig,  5  tab, 

13  ref. 

Descriptors:  'Water  pollution  sources,  'Pathe  of 
pollutants,  'Rivers,  'Wastewater  analysis,  'Elbe 
River,  'Sludge,  'Heavy  metals,  'Toxicity,  Chemi- 
cal analysis,  Domestic  wastewater,  Industrial 
wastewater,  Rainfall,  Runoff,  Roads,  Tracers. 

Three  methods  for  tracing  environmental  pollution 
sources  in  water  are  presented:  (1)  elemental  trac- 
ers; (2)  analysis  of  concentration  changes;  and  (3) 
factor  analysis.  The  methods  allowed  for  the  re- 
connaissance of  pollution  sources  in  a  harbor  seg- 
ment (Hamburg,  West  Germany  on  the  Elbe 
River)  contaminated  by  several  wastewater  outlets. 
Factor  analysis  was  also  performed  to  trace 
sources  of  toxic  heavy  metals  in  sewage  sludge. 
These  are  derived  mainly  from  motorized  traffic 
and  industrial  effluents.  Domestic  wastewater  con- 
tributes mostly  nontoxic  elements.  Rain  water  and 
road  runoff  also  contributed  elements  to  the  sludge 
analyzed.  ICP  emission  spectrometry  was  used  to 
determine  the  following  elements  in  water  and 
sludge  samples:  Al,  As,  B,  Ba,  Be,  Ca,  Cd,  Co,  Cr, 
Cu,  Fe,  K,  Mg,  Mn,  Mo,  Na,  Ni,  P,  Pb,  Sr,  Ti,  V, 
and  Zn.  (Author's  abstract) 
W 89-044 13 


WATER  QUALITY  CHARACTERISTICS  AND 
PHYTOPLANKTON  OF  POLLUTED  VISAK- 
HAPATNAM  HARBOUR, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Botany. 
M.  Umamaheswara  Rao,  and  V.  Mohanchand. 
Marine  Environmental  Research  MERSDW,  Vol. 
25,   No.    1,  p  23-43,    1988.   5  fig,  7  tab,   36  ref. 

Descriptors:  'Water  pollution  effects,  'Harbors, 
'Water  quality,  'Phytoplankton,  'Primary  produc- 
tivity, Oxygen  supersaturation,  Biological  oxygen 
demand,  Hevy  metals,  Dissolved  oxygen,  Species 
diversity,  Turbidity,  India,  Visakhapatnam  Harbor. 

Data  on  water  quality  characteristics  and  phyto- 
plankton communities  of  the  polluted  Visakhapat- 
nam Harbour  were  collected  for  3  years  from 
April  1980  to  March  1983.  The  waters  of  the 
harbor  were  highly  turbid,  and  the  BOD  (biologi- 
cal oxygen  demand)  and  dissolved  oxygen  content 
varied  in  the  six  stations  selected.  The  concentra- 
tions of  nutrients  and  heavy  metals  found  in  the 
harbor  was  2-300  times  higher  than  that  of  coastal 
waters.  Fifty  species  of  phytoplankton,  belonging 
to  Cyanophyceae,  Chlorophyceae,  Euglenophy- 
ceae,  Bacillariophyceae  and  Dinophyceae  were 
found  in  different  stations.  Standing  crops  of  nano- 
plankton  (2-20  micrometers),  blue-green  algae,  An- 
kistrodesmus  falcatus,  Nitzschia  longissima  and 
Thalassiosira  decipiens,  were  at  a  maximum  at  the 
severely  polluted  station  I;  dinoflaggelates,  Skele- 
tonema  costatum  and  Cyclotella  menegheniana, 
were  highest  at  the  moderately  polluted  Stations 
III  and  IV  and  many  diatoms  dominated  the  less 
polluted  Stations  V  and  VI.  The  composition  and 
species  diversity  varied  between  plankton  of 
harbor  stations  and  open  waters.  S.  costatum  was 
the  dominant  species  among  the  microplankters  of 
the  harbors.  Mean  standing  crop  of  total  plankton 
varied  from  18.0  to  54.0  x  10000  cells/L  in  surface 
waters  of  Stations  I  to  VI  and  the  contributions  of 
nanoplankton  was  73.4  to  91.8%  of  total  densities 
of  algal  crop.  Both  nano-  and  microplankton  de- 
creased from  surface  to  4  or  6  m.  Nanoplankton 
was  not  observed  at  6  m.  Cell  densities  varied  in 
the  six  harbor  stations  in  relation  to  changes  in  the 
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nutrient  concentrations,  BOD  and  turbidity  of  the 
water.  Minimum  circulation,  accumulation  and  uti- 
lization of  nutrients  appear  to  be  responsible  for 
the  excessive  growth  of  primary  producers  and 
oxygen  supersaturation  observed  in  the  waters  of 
Visakhapatnam  Harbor.  (Author's  abstract) 
W89-04428 


STIMULATION  OF  MICROBIAL  ACTIVITIES 
AND  POLYCYCLIC  AROMATIC  HYDROCAR- 
BON DEGRADATION  IN  MARINE  SEDI- 
MENTS INHABITED  BY  CAPITELLA  CAPI- 
TATA, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 
Lab. 

J.  E.  Bauer,  R.  P.  Kerr,  M.  F.  Bautista,  C.  J. 
Decker,  and  D.  G.  Capone. 

Marine  Environmental  Research  MERSDW,  Vol 
25,  No.    1,  p  63-84,    1988.   8  fig,   3  tab,   56  ref. 

Descriptors:  'Microbial  degradation,  *Marine  sedi- 
ments, 'Hydrocarbons,  *Polychaetes,  *Fate  of  pol- 
lutants, Water  pollution,  Anthracene,  Sediments. 

The  effect  of  the  polychaete  Capitella  capitata  on  a 
variety  of  sediment  microbial  activities  was  deter- 
mined for  5  months  in  marine  microcosms  with  or 
without  chronic  treatment  with  the  polycyclic  aro- 
matic hydrocarbon  anthracene.  Rates  of  microbial 
D(U-C14)glucose  assimilation  and  respiration  as 
well  as  rates  and  total  amounts  of  (9- 
C14)anthracene  mineralization  were  consistently 
greater  in  sediments  with  resident  populations  of 
Capitella.  Anthracene  treatment  only  affected  CI  4- 
anthracene  mineralization  such  that  after  5  months 
all  sediments  under  chronic  anthracene  treatment 
mineralized  C14-anthracene  more  rapidly  than 
sediments  without  anthracene  or  those  containing 
only  Capitella.  Microbial  incorporation  of  (methyl- 
H3)thymidine  showed  no  consistent  pattern  among 
treatments.  The  colonization  of  sediments  by  total 
numbers  of  meiofauna  and  meiofauna-sized  larvae 
was  suppressed  in  microcosms  dosed  with  anthra- 
cene, in  contrast  to  the  increased  numbers  in  Capi- 
tella-inhabited  microcosms.  However,  when  Capi- 
tella was  also  present  in  anthracene-dosed  micro- 
cosm sediments,  the  suppression  of  total  meiofauna 
numbers  was  partially  offset.  The  results  suggest 
that  mitigation  of  the  effects  of  organic  pollutants, 
as  well  as  their  elimination  from  sediments,  may  be 
enhanced  in  systems  with  robust  microbe-infauna 
associations.  (Author's  abstract) 
W89-04430 


tion  to  their  physico-chemical  properties  and  their 
partitioning  between  the  dissolved  and  particulate 
phases.  (Author's  abstract) 
W89-04432 


HYDROCARBONS  AND  HALOGENATED  HY- 
DROCARBONS IN  COASTAL  WATERS  OF 
THE  WESTERN  MEDITERRANEAN 
(FRANCE), 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest.  Dept.  Environnement  Littoral. 
M.  Marchand,  J.  C.  Caprais,  and  P.  Pignet. 
Marine  Environmental  Research  MERSDW   Vol 
25,  No.  2,  p  131-159,   1988.  6  fig,  6  tab,  52  ref. 

Descriptors:  "Chlorinated  hydrocarbons,  "Medi- 
terranean Sea,  "Hydrocarbons,  "Water  pollution 
sources,  "Marine  environment,  "Water  quality. 
"Coastal  waters,  Chemical  properties,  France, 
Rhone  River,  Marselles,  Wastewater  pollution! 
Marine  sediments,  Seawater. 

Coastal  water  quality  is  monitored  in  France 
within  the  framework  of  the  'Reseau  National 
d'Observation'.  To  identify  pollutant  sources  and 
their  dispersion  in  the  coastal  marine  environment, 
four  annual  successive  cruises  have  been  organized 
along  the  French  coasts.  The  results  obtained 
during  the  second  cruise,  carried  out  in  the  west- 
ern Mediterranean  sea  in  September,  1984  are  pre- 
sented. Several  organic  compounds  have  been  ana- 
lyzed, distinguishing  volatile  compounds  and  high- 
molecular-weight-compounds:  total  non-volatile 
hydrocarbons,  volatile  hydrocarbons  (n-alkanes 
»"<*  aromatics),  PCBs,  chlorinated  insecticides 
(DDT  and  lindane)  and  chlorinated  solvents  (espe- 
cially CC13-CH3,  CC14,  CHC1==CC12, 
CC12==CC12).  Two  major  sources  of  hydrocar- 
bons and  halogenated  hydrocarbons  were  found: 
the  Rhone  river  inputs  and  the  sewage  effluents  of 
Marseilles  city.  The  distribution  of  organic  pollut- 
ants in  seawater  and  sediments  is  discussed  in  rela- 


ALIPHATIC  HYDROCARBONS  AND  ISO- 
MERS OF  HEXACHLOROCYCLOHEXANE  IN 
SPECIMENS  OF  WATER,  ICE  AND  SNOW 
FROM  THE  GREENLAND  SEA, 

Arctic   and    Antarctic    Scientific    Research    Inst., 

Leningrad  (USSR). 

F.  A.  Dmitriyev,  and  A.  N.  Gudkov. 

Oeanology  ONLGAE,  Vol.  27,  No.  5,  p  566-568, 

April  1988.  1  fig,  1  tab,  15  ref. 

Descriptors:  "Water  pollution,  "Hydrocarbons, 
"Seawater,  "Ice,  "Snow,  Hexachlorocyclohexane 
isomers,  Chemical  analysis. 

Data  on  the  concentrations  of  aliphatic  hydrocar- 
bons and  isomers  of  hexachlorocyclohexane  in 
specimens  of  various  natural  environments  (water, 
snow,  and  ice)  of  the  Greenland  Sea  taken  during 
field  studies  on  the  ice-breaker  Otto  Schmidt  are 
presented.  The  analyses  were  made  with  gas  chro- 
matographs  using  capillary  and  packed  columns. 
The  concentrations  of  aliphatic  and  chlorinated 
hydrocarbons  were  higher  in  the  less  saline  water 
beneath  the  ice.  All  of  the  specimen  types  (ice, 
snow,  and  water)  collected  along  the  edge  of  the 
drift  ice  off  the  east  coast  of  Greenland  contained 
industrial  organic  compounds.  The  pollutants  in 
the  surface  waters  are  at  the  background  level. 
Larger  amounts  of  hydrocarbons  and  HCCH  iso- 
mers were  fund  in  snow  than  in  ice  and  water 
indicating  that  atmospheric  transport  plays  a  signif- 
icant role  in  the  evolution  of  the  composition  of 
the  organic  matter  found  in  snow  and  in  surface 
waters.  (Brock-PTT) 
W89-04435 


DEGRADATION  OF  POLYCYCLIC  AROMAT- 
IC HYDROCARBONS  AND  AROMATIC  HE- 
TEROCYCLES  BY  A  PSEUDOMONAS  SPE- 
CIES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology. 
J.  M.  Foght,  and  D.  W.  S.  Westlake. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol 
34,  No.  10,  p  1134-1141,  October  1988.  6  fig,  2  tab, 
27  ref.  B 

Descriptors:  "Biodegradation,  "Fate  of  pollutants, 
"Oil  pollution,  "Microbial  degradation,  "Pseudo- 
monas, "Aromatic  compounds,  Hydrocarbons,  Iso- 
lation, Culturing  techniques,  Gas  chromatography, 
Spectrophotometry,  Mineralization,  Oxidation. 

Enrichment  cultures  were  established  with  the  aro- 
matic fraction  of  a  crude  oil  and  screened  for 
aromatic-degrading  pseudomonads,  using  a 
sprayed-plate  technique.  One  isolate  identified  as 
Pseudomonas  sp.  HL7b  was  chosen  for  further 
study  because  it  oxidized  several  polycyclic  aro- 
matic hydrocarbons  and  aromatic  heterocycles 
without  an  apparent  lag.  Using  capillary  gas  chro- 
matography, spectrophotometry,  and  radiorespiro- 
metry,  it  was  found  to  be  capable  of  mineralizing 
and/or  oxidizing  a  wide  range  of  polycyclic  aro- 
matic hydrocarbons,  S-,  N-,  and  O-heterocyclic 
analogs,  and  alkyl  polycyclic  aromatic  hydrocar- 
bons, but  not  aliphatic  hydrocarbons.  The  isolate 
displayed  two  colonial  morphologies  which  corre- 
lated with  variation  in  degradative  pherlotype  and 
hydrophobicity  as  measured  by  polystyrene  adher- 
ence. Pseudomonas  sp.  HL7b  degraded  dibenzoth- 
iophene  co-metabolically  by  a  recognized  path- 
way, but  this  degradation  was  constitutive,  rather 
than  inducible  as  reported  for  other  bacteria.  While 
the  degradative  capability  of  this  isolate  is  more 
extensive  than  others  found  so  far,  the  ease  with 
which  is  was  isolated  suggests  that  comparable 
organisms  exist  in  the  environment,  and  these  may 
be  exploited  environmentally  for  their  degradative 
capabilities.  The  occurrence  of  bacterial  species 
like  Pseudomonas  sp.  HL7b  is  of  obvious  impor- 
tance when  considering  the  fate  of  recalcitrant 
aromatic  compounds  in  nature.  (Author's  abstract) 
W89-04443 


REGAINED,   BUT  HIDDEN   HOLOMIXIS   OF 
THE  AUSTRIAN  LAKE  TRAUNSEE, 


Sources  Of  Pollution — Group  5B 

Innsbruck  Univ.   (Austria).   Dept.   of  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-04481 


FREQUENCY  AND  DEPTH  OF  VERTICAL 
MIXING  IN  AN  AMAZON  FLOODPLAIN 
LAKE  (L.  CALADO,  BRAZIL), 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 

W89-04482 


GEOTHERMAL  DENSITY  CURRENT, 

Electricorp,  Hamilton  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04485 


LAND  USE  AND  NITROGEN  LOSSES:  A 
STUDY  WITHIN  THE  LAHOLM  BAY  DRAIN- 
AGE AREA  OF  SOUTHWESTERN  SWEDEN, 

Halland  County  Administrative  Board,  Halmstad 

(Sweden). 

S.  Fleischer,  and  S.  F.  Hamrin. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  181-192,  January  1988. 

4  fig,  2  tab,  31  ref. 

Descriptors:  "Agricultural  waterheds,  "Coastal 
waters,  "Land  use,  "Nitrogen  cycle,  "Water  pollu- 
tion sources,  "Sweden,  "Drainage  area,  Eutroph- 
ication,  Nutrients,  Cycling  nutrients,  Solute  trans- 
port, Nitrogen,  Agriculture,  Nitrates,  Correlation 
analysis,  Rivers,  Laholm  Bay,  Livestock,  Poultry, 
Farming,  Hogs,  Fertilizers. 

The  Laholm  Bay  (300  sq  km),  Kattegatt,  Sweden, 
although  not  an  estuary,  receives  large  amounts  of 
fresh  water  from  several  rivers,  carrying  a  total  of 
approximately  5000  tons  of  nitrogen  and  130  tons 
of  phosphorus.  This  input  of  N  is  largely  responsi- 
ble for  the  low  oxygen  content  in  the  bottom 
waters  of  the  bay.  During  1974-1976  blooms  of 
Cladophora  glomerata  occurred.  In  1981  anoxic 
conditions  caused  massive  kills  of  bottom  animals. 
The  geographic  variations  in  nitrogen  losses  within 
the  Laholm  Bay  (Sweden)  are  described  and  relat- 
ed to  land  use.  Nearby  land  use  includes  intensive 
farming  and  pig  and  poultry  production.  Signifi- 
cant negative  linear  correlations  were  found  be- 
tween losses  of  Kjeldahl  N  and  the  proportion  of 
lakes  in  the  Bolma  River  area.  Relatively  high 
positive  correlations  were  found  with  the  propor- 
tion of  forest  land  there  and  of  agricultural  land  in 
the  Vannea  River  area.  Losses  of  nitrate-N  were 
strongly  positively  correlated  with  the  proportion 
of  agricultural  areas  in  the  drainage  areas  of  both 
rivers.  The  nitrogen  losses  in  the  upper  and  middle 
parts  of  the  river  and  the  high  nitrate-N  output 
from  agricultural  areas  implies  that  most  of  the 
nitrate-N  reaching  the  Laholm  Bay  comes  from 
the  lowland  agricultural  areas.  It  is  suggested  that 
the  agricultural  strategy  can  be  changed  from  in- 
tense pig/poultry  production  with  large  areas  of 
spring-sown  crops  to  less  intense  cattle  production 
with  grassland  areas.  (Doria-PTT) 
W89-04497 


METALS  IN  CHIRONOMIDAE  LARVAE  AND 
ADULTS  IN  RELATION  TO  LAKE  PH  AND 
LAKE  OXYGEN  DEFICIENCY, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

L.  B.  Young,  and  H.  H.  Harvey. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  246-251,  January  1988. 

1  fig,  3  tab,  :6ref. 

Descriptors:  "Metals,  "Limnology,  "Path  of  pollut- 
ants, "Midges,  "Oxygen  deficit,  "Acidity,  "Lakes, 
"Acid  rain  effects,  Larval  growth  stage,  Adult 
growth  stage,  Growth  stages,  Hydrogen  ion  con- 
centration, Iron,  Manganese,  Aluminum,  Zinc, 
Copper,  Cadmium,  Heavy  metals,  Rainfall,  Sedi- 
ments, Lake  sediments,  Species  composition. 

Concentrations  of  Fe,  Mn,  Al,  Zn,  Cu,  and  Cd 
were  measured  in  chironomid  larvae  and  adults 
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Group  5B — Sources  Of  Pollution 

sampled  from  three  acid  lakes  in  south-central  On- 
tario. Larvae  from  acid,  anaerobic  lakes  contained 
lower  concentrations  of  Zn  and  Cu  and  adults 
contained  lower  Zn  and  Cd  vs.  those  sampled  from 
the  two  non-acid  lakes.  In  contrast,  larvae  from  the 
acid  oxic  lake  contained  the  greatest  concentra- 
tions of  Zn  and  Mn  and  adults  contained  greater 
Zn  vs.  the  two  non-acid  lakes.  Concentrations  of 
Fe  and  Al  in  larvae  were  inversely  related  to  lake 
pH.  Mn  and  Al  tended  to  be  lower  in  adult  chiron- 
omids  from  the  acid  lakes,  whereas  Fe  and  Cu  of 
chironomids  did  not  differ  among  the  five  lakes 
sampled.  Transfer  efficiencies  showed  that  60  to 
100%  of  Zn,  Cu,  and  Cd  concentration  was  trans- 
ferred from  sediments  to  larvae  and  to  adults. 
Abundances  of  larvae  were  up  to  5-fold  greater  in 
two  of  three  acid  lakes  vs.  non-acid  lakes,  although 
the  non-acid  lakes  had  a  more  diverse  chironomid 
communities.  Estimates  of  the  mass  of  metal  trans- 
ferred from  lake  sediments  to  winged  adults  show 
that  the  mass  that  leaves  the  lake  via  insect  emer- 
gence is  the  same  for  both  acid  and  non-acid  lakes, 
due  to  the  greater  densities  of  chironomids  in  acid 
lakes.  (Author's  abstract) 
W89-04504 


RELATIONS  BETWEEN  CHEMISTRY,  MI- 
CROBIAL BIOMASS  AND  ACTIVITY  IN  SEDI- 
MENTS OF  A  SEWAGE-POLLUTED  VS  A 
NONPOLLUTED  EUTROPHIC  LAKE, 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

B.  Bostrom. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  451-459,  January  1988. 

2  fig,  3  tab,  18ref. 

Descriptors:  *Path  of  pollutants,  Limnology, 
•Lake  sediments,  *Eutrophic  lakes,  *Water  pollu- 
tion effects,  'Aquatic  bacteria,  *Phosphorus,  Sedi- 
ments, Bacteria,  Lakes,  Wastewater  pollution,  Nu- 
trients, Organic  matter,  Sedimentology,  Chemical 
properties,  Biomass,  Algae,  Metabolism,  Sweden, 
Domestic  wastewater. 

Chemistry,  microbial  biomass,  and  microbial  activ- 
ity in  the  sediments  of  two  eutrophic  lakes  in 
Sweden  were  compared  and  the  significance  of  the 
differences  discussed  as  they  relate  to  phosphorus 
exchange  between  sediment  and  water.  Lake  Val- 
lentunasjon  previously  received  domestic  sewage 
water,  while  Lake  Fysingen  has  not  been  polluted 
by  municipal  sewage.  It  is  concluded  that  a  larger 
potentially  mobile  organic  nutrient  pool  and  a 
higher  microbial  activity  are  likely  reasons  for  the 
observed  larger  recycling  of  nutrients  from  the 
sediments  of  Lake  Vallentunasjon  as  compared  to 
those  of  Lake  Fysingen.  The  low  P-bonding  capac- 
ity of  Lake  Vallentunasjon  sediments  is  indicated 
by  the  high  pool  of  loosely-bound  sedimentary  P, 
the  small  increase  in  total  P  concentration  of  the 
sediments  during  the  period  of  increased  internal 
loading,  and  the  small  difference  in  total  P  concen- 
tration between  the  sediments  of  Lake  Vallentunas- 
jon and  Lake  Fysingen.  Phosphorus  released 
during  mineralization  of  degradable  organic  matter 
may  thus,  to  a  large  extent,  be  lost  to  the  water 
column  rather  than  being  transferred  to  inorganic 
fractions  within  the  sediments  in  this  lake.  (Doria- 
PTT) 
W89-04526 


ESTIMATING  NONPOINT  SOURCES  OF 
PHOSPHORUS  TO  LAKES, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 
(Australia).  Water  Research  Centre. 
P.  Cullen,  N.  Farmer,  and  E.  O'Loughlin. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  588-593,  January  1988. 
1  tab,  12  ref. 

Descriptors:  'Water  pollution  prevention,  'Non- 
point  pollution  sources,  'Phosphorus,  'Lakes, 
'Fertilizers,  'Land  management,  Eutrophication, 
Watersheds,  Forest  watersheds,  Trophic  level, 
Streamflow,  Prediction,  Runoff,  Flow,  Sampling. 

The  application  of  superphosphate  fertilizer  to  a 
forest  catchment  in  Australia  was  studied  to  see 


how  such  management  practices  change  export 
coefficients.  It  is  concluded  that  linear  rating 
curves  of  discharge  and  concentration  have  major 
limitations  as  a  means  of  predicting  nutrient  loads 
just  from  discharge  data  once  the  rating  curve  has 
been  measured.  Development  of  such  rating  curves 
certainly  needs  measurements  over  a  range  of 
streamflows.  Where  longer  term  data  are  available, 
a  non-linear  model  developed  under  South  African 
conditions  needs  to  be  tested  on  Australian  data.  It 
is  demonstrated  that  under  some  conditions  it  ap- 
pears possible  to  apply  superphosphate  fertilizer  to 
young  pine  trees  without  significant  phosphorus 
export  to  receiving  waters.  The  best  management 
practice  required  is  for  hand  application  to  the  base 
of  trees  during  dry  periods  although  ongoing  stud- 
ies are  required  to  confirm  this  preliminary  inter- 
pretation. (Doria-PTT) 
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EFFECTS  OF  WIND  ON  NITROGEN,  PHOS- 
PHORUS, AND  CHLOROPHYLL  IN  A  SHAL- 
LOW NEW  ZEALAND  LAKE, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
D.  P.  Hamilton,  and  S.  F.  Mitchell. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  624-628,  January  1988. 
2  fig,  1  tab,  21  ref. 

Descriptors:  'Cycling  nutrients,  'Wind  waves, 
'Path  of  pollutants,  'Water  pollution  sources,  'Ni- 
trogen, 'Phosphorus,  'Chlorophyll,  'Sediments, 
'Lakes,  'New  Zealand,  'Shallow  water,  'Wave 
action,  Waves,  Wave  height,  Pigments,  Trophic 
level,  Algae,  Cyanophytes,  Environmental  effects. 

The  effects  of  wind  on  nitrogen,  phosphorus,  and 
chlorophyll  were  investigated  in  Lake  Waipori,  a 
moderately  large,  shallow,  eutrophic  lake  in  New 
Zealand.  Increases  in  total  nitrogen,  total  phospho- 
rus, chlorophyll  a,  and  total  pigment  were  all 
closely  correlated  with  wave  disturbance,  ex- 
pressed as  the  wave  height  squared  divided  by  the 
depth.  The  wind  was  strong  enough  to  disturb  the 
sediments  on  20%  of  all  days  in  1985.  The  effects 
altered  annual  concentrations  substantially.  Aver- 
age total  phosphorus  was  40  mg/cu  m,  which  was 
24%  higher  than  the  annual  average  for  samples 
taken  on  calm  days.  Total  pigment  was  32% 
higher  at  5.0  mg/cu  m,  and  chlorophyll  a  was  20% 
higher  at  2.3  mg/cu  m.  Total  nitrogen  was  least 
affected,  with  the  annual  mean  for  all  days  being 
only  7%  higher  (260  mg/cu  m)  than  for  calm  days. 
Inorganic  nitrogen  concentrations  are  typically 
low  (<  30  mg/cu  m),  but  rather  variable  and  not 
greatly  affected  by  wave  action.  It  is  concluded 
that,  if  sediment  P  is  largely  available,  wave  action 
might  favor  the  development  of  blue-green  algae. 
If  unavailable,  although  its  biological  effects  may 
be  insignificant,  it  might  well  affect  the  under- 
standing of  such  lakes,  given  the  current  emphasis 
on  total  phosphorus  as  the  determinant  of  lake 
trophic  status.  (Doria-PTT) 
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IN  VIVO  KINETICS  OF  BENZO(A)PYRENE 
AND  7,12-DIMETHYLBENZ(A)ANTHRACENE 
ASSIMILATION  AND  METABOLISM  IN 
RAINBOW  TROUT, 

New  York  Univ.  Medical  Center,  Tuxedo  Park.  A. 
J.  Lanza  Research  Labs. 

J.  M.  O'Connor,  A.  R.  Schnitz,  and  K.  S.  Squibb. 
Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.   1-4,  1988,  p  63-67.  2  tab,  7  ref.  NIEHS 
Grant  ES00260. 

Descriptors:  'Water  pollution  effects,  Path  of  pol- 
lutants, 'Kinetics,  'Benzenes,  'Metabolism,  'Fish, 
♦Trout,  'Comparative  studies,  Bile,  Liver,  Aro- 
matic compounds. 

The  results  of  comparative  studies  are  presented 
for  the  assimilation,  elimination,  tissue  disposition 
and  metabolism  of  benzo(a)pyrene  and  7,12- 
dimethylbenz(a)anthracene  in  rainbow  trout  after 
administration  of  known  doses  o '  these  contami- 
nants via  the  digestive  tract.  Results  show  that 
whole  body  elimination  of  7,12- 

dimethylbenz(a)anthracene  is  more  rapid  than 
benzo(a)pyrene.       Data       suggest       that       7,12- 
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dimethylbenz(a)anthracene  is  more  readily  excret- 
ed by  routes  other  than  the  hepatobiliary  system 
than  is  benzo(a)pyrene.  Both  compounds  are  ex- 
creted into  the  bile  primarily  as  metabolites  more 
polar  than  the  parent  compounds.  (Miller-PTT) 
W 89-04546 


FISH  HEPATOCYTE  MODEL  FOR  THE  IN- 
VESTIGATION OF  THE  EFFECTS  OF  ENVI- 
RONMENTAL CONTAMINANTS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 

Hygiene  and  Public  Health. 

For  primary  bibliographic  entry  see  Field  5C. 
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PRESENCE  OF  ZN.CU-BINDING  PROTEIN  IN 
LIVER  OF  FRESHWATER  FISHES  IN  THE  AB- 
SENCE OF  ELEVATED  EXOGENOUS  METAL: 
RELEVANCE  TO  TOXIC  METAL  EXPOSURE, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5C. 
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METALLOTHIONEIN  AND  HEAVY  METAL 
LEVELS  IN  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  DURING  EXPOSURE  TO  CAD- 
MIUM IN  THE  WATER, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

For  primary  bibliographic  entry  see  Field  5C. 
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EVIDENCE  FOR  IMPAIRED  REPRODUCTION 
IN  WHITE  CROAKER  (GENYONEMUS  LIN- 
EATUS)  FROM  CONTAMINATED  AREAS  OFF 
SOUTHERN  CALIFORNIA, 

Southern    California    Coastal     Water    Research 

Project,  Long  Beach. 

For  primary  bibliographic  entry  see  Field  5C. 
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ANTICHOLINESTERASE  EFFECT  OF  THE 
COTTON  DEFOLIANT  S,S,S-TRI-N-BUTYL 
PHOSPHOROTRITHIOATE  (DEF)  ON  CHAN- 
NEL CATFISH, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
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INFLUENCE  OF  CADMIUM  EXPOSURE  ON 
PLASMA  CALCIUM,  VITELLOGENIN  AND 
CALCITONIN  IN  VITELLOGENIC  RAINBOW 
TROUT, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

For  primary  bibliographic  entry  see  Field  5C. 
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COMPARATIVE  HISTOPATHOLOGICAL  EF- 
FECTS OF  CHEMICALLY  CONTAMINATED 
SEDIMENT  ON  MARINE  ORGANISMS, 

Environmental  Protection  Agency,  Narragansett, 

RI.  Environmental  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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5C.  Effects  Of  Pollution 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II-CONFIRMATION/QUANTIFICA- 
TION,  STAGE  1. 

Ecology  and  Environment,  Inc.,  Buffalo,  NY. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191  025. 
Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 
Final  Report  for  Air  Force  Plant  3  Tulsa,  Oklaho- 
ma, May  1987.  533p,  27  fig,  21  tab,  12  append. 
USAF  Contract  F33615-83-D-4003. 

Descriptors:  'Hazardous  wastes,  'Path  of  pollut- 
ants, 'Water  pollution  effects,  'Fate  of  pollutants, 
♦Groundwater  pollution,  Tulsa,  Oklahoma,  Organ- 
ic compounds,  Volatile  organic  compounds,  Oil, 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Phenols,  Polychlorinated  biphenyls,  Titanium,  Soil 
contamination. 

Technical  and  analytical  services  in  support  of  Air 
Force  Installation  Restoration  Program  (IRP) 
were  applied  to  the  Phase  II,  Stage  1,  investigation 
at  Air  Force  Plant  3,  Tulsa,  Oklahoma.  The  field 
investigation  was  conducted  between  3  November 
1983  and  11  December  1985,  and  involved  work  at 
seven  sites  at  the  plant.  The  investigation  included 
records  searches,  geophysical  studies,  and  sam- 
pling of  surface  and  subsurface  soils  and  ground- 
water. Samples  were  analyzed  for  various  param- 
eters including  volatile  organics,  oil  and  grease, 
total  organic  halogens,  total  organic  carbon,  phen- 
ols, PCBs,  and  titanium.  Results  of  the  investiga- 
tion indicted  that  past  waste  handling  and  disposal 
practices  had  caused  various  degrees  of  soil  and 
groundwater  contamination  at  six  of  the  seven 
sites.  Follow-up  work  has  been  recommended  at 
five  sites  to  better  define  the  extent  of  contamina- 
tion. One  site  was  judged  to  require  no  follow-up 
action,  and  one  site  is  recommended  for  Phase  IV 
(remedial  action)  work.  (Author's  abstract) 
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ASSESSMENT  OF  THE  ECOTOXICOLOGICAL 
HAZARD  OF  SEDIMENTS  IN  WAUKEGAN 
HARBOR,  ILLINOIS, 

Illinois  Natural  History  Survey,  Champaign. 
Aquatic  Biology  Station. 

P.  Ross,  M.  Henebry,  L.  Burnett,  and  W.  Wang. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-184833. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  HWRIC  RR-018,  January  1988.  68p, 
11  fig,  16  tab,  112  ref. 

Descriptors:  'Ecological  effects,  'Toxicity, 
•Water  pollution  effects,  'Sediments,  'Waukegan 
Harbor,  'Illinois,  'Polychlorinated  biphenyls,  In- 
vertebrates, Environmental  effects,  Toxicity, 
Aquatic  plants,  Bioassay,  Protozoa,  Duckweed, 
L«ttuce,  Millet. 

Waukegan  Harbor,  on  the  western  shore  of  Lake 
Michigan  30  miles  north  of  Chicago,  received 
large  inputs  of  PCBs  between  1948  and  1971,  much 
of  which  remains  in  harbor  sediments.  To  evaluate 
the  environmental  hazard  of  these  sediments,  24 
samples  were  examined  for  PCB  concentrations 
and  acute  invertebrate,  community,  and  plant  tox- 
icity. Total  PCB  concentrations  in  sediment  sam- 
ples ranged  from  5  to  17,251  mg/kg,  in  agreement 
with  ranges  reported  in  previous  studies.  All  but 
three  stations  are  above  the  'safe'  level  of  10  mg/ 
kg  recommended  in  previous  investigations.  In 
three  acute  bioassays  (Microtox  bacterial  test,  Se- 
lenastrum  capricornutum  algal  bioassay,  Panagrel- 
lus  redivivus  nematode  growth  and  development 
test)  sediment  elutriates  from  the  24  stations  sam- 
pled showed  moderate  to  extreme  overall  toxicity 
and  at  least  one  highly  toxic  response  from  each 
station.  All  nematode  tests  were  run  at  10%  elutri- 
ate, and  the  levels  of  mortality  observed  at  this 
concentration  (up  to  97%)  are  extraordinarily 
high.  In  analyses  of  bioassay  response  with  PCB 
concentrations,  only  the  total  number  of  positive 
tests  per  station  produced  a  significant  correlation. 
While  the  harbor  is  clearly  severely  contaminated 
with  PCBs,  high  overall  toxicity  is  not  restricted  to 
areas  with  high  PCB  concentrations.  Other  factors 
(oils  and  grease,  lead,  aluminum,  etc.)  may  be 
involved  in  producing  these  toxic  responses.  PCB 
contamination  in  Waukegan  Harbor  sediment  pro- 
duced adverse  effects  in  protozoan  community 
bioassays.  When  exposed  to  sediment  elutriates, 
mature  communities  exhibited  a  reduction  in 
number  of  species.  Colonization  of  fresh  substrates 
showed  significant  responses  at  elutriate  concentra- 
tions only  one-fourth  as  strong  as  those  required  to 
affect  mature  communities.  (Lantz-PTT) 
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CAUSES  OF  WETLAND  LOSS  IN  THE  COAST- 
AL CENTRAL  GULF  OF  MEXICO.  VOLUME  I: 
EXECUTIVE  SUMMARY. 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-200803. 


Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  MMS87-0119,  January  1988.  32p,  14 
fig,  7  tab.  Edited  by  R.  Eugene  Turner  and  Donald 
R.  Cahoon.  Minerals  Management  Service  Con- 
tract 14-12-0001-30252. 

Descriptors:  'Water  pollution  effects,  'Oil  fields, 
•Coastal  marshes,  'Coastal  waters,  'Gulf  of 
Mexico,  'Wetlands,  'Environmental  effects,  Oil 
pollution,  Natural  gas,  Continental  shelf. 

In  1985,  the  Minerals  Service  initiated  an  investiga- 
tion to  study  the  causes  of  wetland  loss  in  the 
coastal  Gulf  of  Mexico  as  part  of  its  outer  conti- 
nental shelf  environmental  studies  program.  The 
purpose  of  the  two-year  study  was  to  investigate 
the  factors  that  contribute  to  wetland  loss  and  to 
determine  specifically  what  percentage  of  the  loss 
is  directly  and  indirectly  related  to  Federal  off- 
shore oil  and  gas  development.  The  primary  goal 
of  the  Coastal  Effects  Program  is  to  delineate  the 
onshore  impacts  of  offshore  oil  and  gas  develop- 
ment activities.  The  final  report,  prepared  in  three 
volumes,  describes  the  extent  of  the  contribution  of 
OCS  development  to  coastal  landloss.  Volume  I  is 
this  executive  summary.  Volume  I  further  provides 
an  introduction  of  the  study  and  describes  the 
study  area,  project  goals  and  approach,  results,  and 
consensus.  (Author's  abstract) 
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RESEARCH  ACTIVITY  DESCRIPTORS,  FY  88. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Acid  Deposition,  Environmental 
Monitoring,  and  Quality  Assurance. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-204748. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/9-88/006,  March  1988. 
24  lp,  7  fig,  4  tab. 

Descriptors:  'Research  priorities,  'Water  pollution 
effects,  'Acid  rain,  Environmental  effects,  Acidifi- 
cation, Chemical  analysis,  Surface  water,  Ecosys- 
tems, Water  quality,  Monitoring. 

The  Aquatic  Effects  Research  Program  (AERP) 
was  developed  to  determine  the  effects  of  acidic 
deposition  on  surface  waters  of  the  United  States. 
The  goal  of  the  program  is  to  characterize  and 
quantify  with  known  certainty  the  subpopulation 
of  surface  waters  that  will  respond  chemically  to 
current  and  changing  acidic  deposition  and  to  de- 
termine the  biological  significance  of  observed  or 
predicted  changes.  The  AERP  has  five  major  com- 
ponent programs  designed  to  increase  understand- 
ing of  long-term  acidification:  the  National  Surface 
Water  Survey,  the  Direct/Delayed  Response 
Project,  Watershed  Processes  and  Manipulations, 
Long-Term  Monitoring,  and  Indirect  Human 
Health  Effects.  Short-term  acidification  is  being 
addressed  through  the  Episodic  Response  Project, 
and  issues  of  both  chronic  and  acute  acidification 
are  addressed  through  Biologically  Relevant 
Chemistry.  The  results  of  these  eight  programs 
will  be  used  collectively  in  the  Synthesis  and  Inte- 
gration Program,  designed  to  provide  information 
that  allows:  (1)  the  policy  questions  to  be  ad- 
dressed quantitatively  and  (2)  the  AERP  goal  to  be 
satisfied.  Critical  issues  for  the  future  include:  (1) 
contributing  to  the  1990  goal  of  the  National  Acid 
Precipitation  Assessment  Program  to  assess  the 
effects  of  acidic  deposition  on  surface  waters  in  the 
United  States,  (2)  implementing  research  to  verify 
model  predictions  relating  to  future  effects  of 
acidic  deposition  on  aquatic  ecosystems,  and  (3) 
establishing  a  long-term  monitoring  network  capa- 
ble of  detecting  biologically  significant  changes  in 
the  chemistry  of  representative  lakes  and  streams 
that  can  be  related  to  known  regional  populations 
of  aquatic  systems.  (Author's  abstract) 
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ECONOMIC  VALUATION  OF  ACIDIC  DEPO- 
SITION DAMAGES:  PRELIMINARY  RESULTS 
FROM  THE  1985  NAPAP  DAMAGE  ASSESS- 
MENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  M.  Callaway,  R.  F.  Darwin,  and  R.  J.  Nesse. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-005690. 


Effects  Of  Pollution — Group  5C 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA-13140,  September  13,  1985. 
39p,  6  fig,  4  tab,  44  ref.  DOE  Contract  DE-AC06- 
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Descriptors:  'Acid  rain  effects,  'Economic  as- 
pects, 'Acid  rain,  Damage,  Management  planning, 
Agriculture,  Forestry,  Fishing,  Recreation,  Simu- 
lation analysis. 

Methods  are  identified  which  are  used  to  evaluate 
the  economic  damages  of  acid  deposition  in  the 
1985  Damage  Assessment  being  coordinated  by  the 
National  Acid  Precipitation  Program.  It  also  pre- 
sents the  preliminary  estimates  of  economic  dam- 
ages for  the  Assessment.  Economic  damages  are 
estimated  for  four  effect  areas:  commercial  agricul- 
ture and  forests,  recreational  fishing  and  selected 
types  of  materials.  In  all  but  the  last  area,  methods 
were  used  which  incorporated  the  behavioral  re- 
sponses of  individuals  and  firms  to  simulated  physi- 
cal damages  to  resources  at  risk.  The  analysis  of 
materials'  damages  was  performed  using  the  more 
traditional  damage  function  approach.  Results 
should  be  interpreted  for  policy  purposes  with 
caution,  for  several  reasons.  First,  the  damages 
estimates  were  calculated  assuming  fairly  pristine 
base  case  conditions.  It  remains  to  be  seen  if  these 
conditions  are  consistent  with  optimal  policies  to 
reduce  the  precursors  of  acid  deposition.  Thus, 
these  damages  estimates  should  not  be  construed  as 
estimates  of  the  benefits  of  reducing  acid  deposi- 
tion. Furthermore,  the  damage  estimates  presented 
in  this  study  do  not  cover  the  full  range  of  eco- 
nomic losses  that  may  occur  within  the  four  select- 
ed areas.  Finally,  there  is  a  great  deal  of  uncertain- 
ty about  the  physical  effects  of  acid  deposition  in 
the  two  areas  in  which  economic  damages  could 
conceivably  be  large  enough  to  warrant  concern, 
namely:  commercial  forests  and  common  building 
materials.  (Lantz-PTT) 
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EFFECT  OF  CADMIUM-BEARING  SEWAGE 
SLUDGE  ON  CROP  PLANTS  AND  MICROOR- 
GANISMS IN  TWO  DIFFERENT  SOILS, 

Naples  Univ.  (Italy).  1st.  di  Microbiologia  Agraria. 
For  primary  bibliographic  entry  see  Field  5E. 
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EFFECT  OF  SEWAGE  SLUDGE  APPLICATION 
TO  BERMUDAGRASS  ON  FORAGE  QUALITY, 
PRODUCTION,  AND  METAL  ACCUMULA- 
TION, 

Sam  Houston  State  Univ.,  Huntsville,  TX.  Dept.  of 

Agriculture  and  Natural  Resources. 

For  primary  bibliographic  entry  see  Field  5E. 
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TOXICITY  OF  ALUMINUM  TO  TWO  ACIDO- 
TOLERANT  GREEN  ALGAE, 

Uppsala   Univ.   (Sweden).   Inst,   of  Physiological 

Botany. 

A.  Claesson,  and  L.  Tornqvist. 

Water  Research  WATRAG,  Vol.  22,  No.  8,  p  977- 

983,  August  1988.  6  fig,  2  tab,  11  ref. 

Descriptors:  'Acidity,  'Acid  rain  effects,  'Chloro- 
phyta,  'Aluminum,  'Toxicity,  'Water  pollution 
effects,  Algal  growth,  Resistance,  Algae. 

Two  green  algae,  Monoraphidium  dybowskii  and 
Stichococcus  sp.,  were  exposed  to  aluminum  oxide 
at  some  ecologically  relevant  concentrations 
within  a  pH  range  of  5.0-6.0.  Growth  experiments 
in  batch  cultures  showed  some  difference  in  toler- 
ance response  between  the  two  species.  Cell  de- 
composition was  detectable  at  0.10  mg  Al/1  but 
was  more  pronounced  at  higher  Al  concentrations. 
Monoraphidium  showed  higher  tolerance  to  alumi- 
num oxide  than  did  Stichococcus  when  EC50 
values  were  considered.  The  growth  rate  of  this 
alga  was  reduced  to  50%  of  the  control  when  it 
was  exposed  to  1  mg  Al/1.  The  EC50  value  for 
Stichococcus  was  0.52  mg  Al/1.  Upon  measure- 
ment of  the  50%  reduction  in  maximum  cell  bio- 
mass,  about  the  same  values  (0.4  mg  Al/1)  were 
noted  for  both  algae.  Calculation  of  the  area  under 
the  growth  curve  gave  a  more  integrated  growth 
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Group  5C— Effects  Of  Pollution 

response  resulting  in  intermediate  values  for  both 
algae  but  still  half  as  high  for  Stichococcus  as  for 
Monoraphidium.  However,  no  effective  concentra- 
tion and  least  concentration  significant  effect 
(LCSE)  of  aluminum  oxide,  were  signified  by 
lower  values  (around  0.02  mg/1)  for  Monoraphi- 
dium compared  with  those  (0.11-0.23  mg/1)  for 
Stichococcus,  which  responded  more  dramatically 
when  the  Al  concentration  was  increased.  The 
increase  in  cell  number  production  was  progres- 
sively more  affected  during  the  growth  experi- 
ments. Cells  of  Stichococcus,  however,  seemed  to 
adapt  to  some  extent  after  more  than  3  days  of 
exposure,  showing  higher  tolerance  at  intermediate 
Al  concentrations  after  some  additional  days  of 
exposure.  (Author's  abstract) 
W89-03434 


ACUTE  TOXICITY  OF  TRIBUTYLTIN  TO  SE- 
LECTED CHESAPEAKE  BAY  FISH  AND  IN- 
VERTEBRATES, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

S.  J.  Bushong,  L.  W.  Hall,  W.  S.  Hall,  W.  E. 

Johnson,  and  R.  L.  Herman. 

Water  Research  WATRAG,  Vol.   22,  No.   8,  p 

1027-1032,  August  1988.  3  tab,  25  ref.  NAVSEA 

Contract  N0024-85-C-5301. 

Descriptors:  *Tin,  *Tributyltin,  'Metal  organic 
pesticides,  'Toxicity,  'Water  pollution  effects, 
•Chesapeake  Bay,  'Fish,  'Invertebrates,  Fish 
larvae,  Shrimp,  Copepods,  Amphipods,  Menhaden, 
Silverside,  Resistance. 

Tributyltin  (TBT)  is  commonly  used  as  a  biocide 
in  antifouling  paints  for  both  recreational  and  com- 
mercial watercraft.  Its  increasing  widespread  use 
has  caused  concern  about  its  potential  effect  on 
nontarget  aquatic  organisms.  The  high  levels  of 
TBT  reported  in  Chesapeake  Bay  are  not  unusual. 
It  would  appear  that  in  some  areas  with  high 
boating  activity,  such  as  marinas,  yacht  basins,  and 
associated  tributaries,  peak  TBT  levels  may  exceed 
concentrations  which  are  acutely  toxic  to  some 
sensitive  organisms  in  the  laboratory.  Data  from 
acute  toxicity  tests  are  used  extensively  by  regula- 
tory agencies  in  evaluating  the  toxicity  of  a  com- 
pound. However,  direct  application  of  these  TBT 
toxicity  data  to  predict  biological  response  in  the 
environment  should  be  made  cautiously  until  ex- 
tensive in-situ  testing  has  been  completed.  Acute 
tributyltin  toxicity  experiments  were  conducted  on 
selected  Chesapeake  Bay  biota.  Four  invertebrate 
and  five  fish  species  were  evaluated.  Tests  were 
conducted  using  continuous-flow  conditions  and 
TBT  concentrations  were  measured  every  24  hr  in 
test  containers.  Test  solutions  were  generally 
within  10-15%  of  the  predicted  concentrations. 
Estuarine  copepods  were  very  sensitive  to  TBT.  A 
72-hr  LC50  of  0.6  micrograms/1  TBT  was  report- 
ed for  Eurytemora  affinis;  Acartia  tonsa  had  a  48 
hr  LC50  of  1.1  micrograms/1  TBT.  The  most 
resistant  invertebrate  tested  was  the  grass  shrimp, 
Palaemonetes  sp.  (96-hr  LC50  >  31  micrograms/1 
TBT).  The  most  sensitive  fish  species  tested  were 
larval  inland  silversides  (Menidia  beryllina),  (96-hr 
LC50  =  3.0  microgram/1  TBT)  and  juvenile  At- 
lantic menhaden  (Brevoortia  tyrannus),  (96-hr 
LC50  =  4.5  micrograms/liter  TBT).  Mummichogs 
(Fundulus  heteroclitus)  and  sheepshead  minnow 
(Cyprinodon  variegatus),  (96-hr  LC50  =  23.8  and 
25.9  micrograms/liter  TBT,  respectively)  were  the 
most  resistant  fish  species  tested.  Concentrations  of 
TBT  exceeding  the  LC50  values  reported  for  both 
copepod  species  have  been  found  in  the  water 
column  from  marinas  in  northern  Chesapeake 
Bay.) 
W89-03440 


EFFECTS  OF  WATER  ACIDIFICATION  ON 
THE  DECOMPOSITION  OF  JUNCUS  BULBO- 
SUS  L., 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

R.  S.  E.  W.  Leuven,  and  W.  J.  Wolfs. 

Aquatic  Botany  AQBODS,  Vol.  31,  p  57-81,  No. 

1-2,  July  1988.  7  fig,  4  tab,  58  ref. 

Descriptors:  'Acid  rain  effects,  'Acidification, 
•Acidic  water,  'Water  pollution  effects,  'Aquatic 


plants,  'Decomposition,  Detritus,  Macrophytes, 
Hydrogen  ion  concentration,  Aluminum,  Fungi, 
Bacteria,  Microbial  degradation,  Leaching. 

Several  field  and  laboratory  experiments  were  per- 
formed to  study  the  impact  of  acidification  on  the 
decomposition  of  Juncus  bulbosus.  The  breakdown 
of  coarse  detritus  of  this  aquatic  macrophyte  ap- 
peared to  be  very  slow.  After  7  weeks  of  incuba- 
tion in  an  acidified  and  a  circumneutral  moorland 
pool  the  remaining  fraction  of  Juncus  leaves  varied 
between  46  and  75%  of  the  original  organic 
weight.  Differences  in  decay  patterns  were  ob- 
served among  both  systems.  Furthermore,  the 
breakdown  rates  were  highly  dependent  on  the 
season.  Highest  weight  loss  rates  were  recorded  at 
high  pH  during  the  summer  period.  In  acidified 
water  and  during  the  winter  period  the  breakdown 
rates  were  reduced.  Nutrient  dynamics  of  detritus 
in  the  circumneutral  soft  water  and  the  acidified 
system  differed  remarkably.  In  litter  bags  laid 
down  on  the  bottom  surface  of  the  acidified  moor- 
land pool  the  density  and  diversity  of  macroinver- 
tebrate  assemblages  was  generally  lower  than  in 
the  bags  immersed  in  the  non-acidified  body  of 
water.  In  particular,  the  abundance  of  detritivores 
and  herbivores  at  low  pH  was  strongly  reduced. 
However,  in  winter  qualitative  and  quantitative 
differences  in  the  macro-fauna  in  the  litter  bags  did 
not  significantly  affect  decay  rates  of  detritus.  Lab- 
oratory studies  revealed  that  the  pH,  bicarbonate 
concentration  and  aluminium  content  of  the  water 
particularly  influenced  the  rate  of  decomposition 
of  the  pre-dried  Juncus  material.  The  extent  of 
leaching  and  autolysis  and  the  relative  importance 
of  fungi  and  bacteria  in  the  decomposition  of  fresh 
Juncus  leaves  were  studied  using  antifungal  and 
antibacterial  agents.  In  the  laboratory  leaching  and 
autolysis  accounted  for  28-32%  of  the  organic 
weight  loss  of  coarse  detritus.  Leaching  and  auto- 
lysis caused  the  highest  weight  loss  in  the  strongly 
acid  medium.  After  37  days  of  incubation  in  con- 
trol media  with  pH  3.5  and  5.6  total  organic 
weight  loss  was  55  and  59%,  respectively.  At  pH 
3.5  and  5.6  microbial  decomposition  accounted  for 
organic  weight  losses  of  23  and  31%,  respectively. 
At  low  pH  microbial  decomposition  was  dominat- 
ed by  fungi,  whereas,  at  pH  5.6  both  fungi  and 
bacteria  played  an  important  role  in  the  breakdown 
processes.  The  contribution  of  macroinvertebrates 
to  the  breakdown  of  Juncus  detritus  seemed  to  be 
of  minor  importance.  (Author's  abstract) 
W89-03467 


POPULATION  TRENDS  IN  THE  PHYTO- 
PLANKTON  AND  ZOOPLANKTON  OF  THE 
UPPER  AND  MIDDLE  ST.  JOHNS  RIVER, 
FLORIDA,  1983-1984, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
J.  R.  Yount,  and  T.  V.  Belanger. 
Florida  Scientist  FLSCA,  Vol.  51,  No.  2,  p  76-88, 
Spring  1988.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Phytoplankton,  'Zooplankton,  'Ag- 
ricultural runoff,  'Population  dynamics,  'Aquatic 
populations,  Chlorophyta,  Diatoms,  Water  pollu- 
tion sources,  Nutrients,  Chlorophyll  a,  Chlorella, 
Cyanophyta,  Anacystis,  Anabaena,  Rivers,  Eu- 
trophication,  Water  pollution  effects. 

Monthly  phytoplankton  and  zooplankton  sampling 
at  12  stations  in  the  upper  and  middle  St.  Johns 
River  between  October,  1983  and  May,  1984  pro- 
vided data  for  comparison  with  historical  taxo- 
nomic  data.  Although  zooplankton  communities 
varied  in  composition  throughout  the  river,  the 
phytoplankton  data  revealed  several  trends.  Cen- 
trate  diatoms  and  single  celled  green  algae,  primar- 
ily Chlorella  and  Chlorococcum,  were  common  in 
the  upper  river,  which  was  characterized  by  low 
chlorophyll  a.  The  blue  greens  Anacystis,  Ana- 
baena and  Lyngbya  were  dominant  in  the  more 
eutrophic  middle  section  of  the  river.  Periodic 
bloom  conditions  of  blue  green  algae  have  been 
noted  previously  in  the  upper  river  lakes,  and 
blooms  also  occurred  during  this  study.  These 
blooms  may  be  related  to  high  nutrient  loading 
from  agricultural  pumping  activities.  (Author's  ab- 
stract) 
W89-03468 


UPDATE  OF  THE  STATUS  OF  WHITE 
WHALES  DELPHINAPTERUS  LEUCAS  IN 
THE  SAINT  LAWRENCE  ESTUARY,  CANADA, 

Arctic  Biological  Station,  Ste.  Anne  de  Bellevue 

(Quebec). 

D.  E.  Sergeant,  and  W.  Hoek. 

Biological  Conservation  BIOCOK,  Vol.  45,  No.  4, 

p  287-302,  1988.  5  fig,  2  tab,  24  ref. 

Descriptors:  'St.  Lawrence  estuary,  'Polychlori- 
nated  biphenyls,  'Whales,  'Water  pollution  ef- 
fects, *DDT,  'Canada,  'Population  dynamics, 
•Population  density,  Estuaries,  Arctic,  Animal 
population,  Chlorinated  hydrocarbons. 

The  population  of  white  whales  Delphinapterus 
leucas  Pallas  in  the  Saint  Lawrence  estuary  de- 
clined rapidly  between  the  1930s  and  the  1970s, 
probably  due  successively  to  commercial  hunting 
followed  by  sport  hunting;  pollutant  chemicals,  the 
most  likely  candidates  being  polychlorinated  bi- 
phenyls or  their  impurities  such  as  dioxins,  may 
have  prevented  subsequent  increases.  A  popula- 
tion, apparently  stable  between  1973  and  1985  at 
about  500  animals,  inhabits  a  historically  reduced 
range  in  spring,  summer  and  autumn  of  about  100 
linear  km  (2000  sq  km).  In  winter  the  range  extends 
seaward.  Estimated  gross  reproductive  rate  is 
about  0.055  per  annum,  or  less  than  half  that  esti- 
mated for  white  whales  in  the  Arctic,  giving  an 
annual  production  of  about  27  animals,  and  there  is 
probably  negligible  immigration  from  outside  the 
Saint  Lawrence.  There  are  on  average  about  12 
carcasses  found  each  year  during  the  ice-free 
period,  or  about  16  calculated  per  annum,  and  a 
few  animals  lost  by  a  one-way  emigration  south- 
ward, suggesting  that  about  one-third  of  deaths  are 
not  reported.  The  population  has  been  legally  pro- 
tected from  hunting  since  1979.  All  islands  in  the 
middle  Saint  Lawrence  estuary  had  become  sanc- 
tuaries by  1986,  giving  coastal  habitat  protection 
and  slowing  down  increase  of  boat  traffic  in  the 
area  inhabited  by  white  whale  mothers  and  calves. 
While  only  experimental  work  can  elucidate  the 
precise  pollutants,  reduction  of  input  of  all  organ- 
ochlorines  to  the  Great  Lakes-Saint  Lawrence 
system  seems  essential  if  the  population's  reproduc- 
tive rate  is  to  recover.  (Author's  abstract) 
W89-03473 


THREATS  TO  THE  FRESHWATER  PEARL 
MUSSEL  MARGARITIFERA  MARGARITI- 
FERA  L.  IN  CENTRAL  EUROPE, 

Bayreuth  Univ.  (Germany,  F.R.).  Dept.  of  Animal 

Ecology. 

G.  Bauer. 

Biological  Conservation  BIOCOK,  Vol.  45,  No.  4, 

p  239-253,  1988.  6  fig,  1  tab,  22  ref. 

Descriptors:  'Mussels,  'Water  pollution  effects, 
'Trout,  Population  density,  Eutrophication,  Popu- 
lation dynamics,  Europe,  Phosphate,  Nitrate,  Cal- 
cium. 

Data  on  threats  affecting  the  life  cycle  of  the 
endangered  freshwater  pearl  mussel  Margaritifera 
margaritifera  are  presented.  There  was  no  evi- 
dence to  suggest  that  a  change  in  density  or  age 
structure  of  host  fish  (brown  trout)  populations  has 
contributed  to  the  decline  of  mussels.  The  factor  of 
greatest  impact  was  pollution.  Mortality  of  the 
adult  stage  exhibited  a  positive  correlation  with  the 
concentration  of  nitrate  in  the  water  and,  in  par- 
ticular, phosphate,  calcium  and  BOD  5  were  corre- 
lated with  decreasing  survival  and  establishment  of 
juvenile  mussels.  As  fertility  (i.e.  production  of 
glochidia)  is  maintained  even  in  sparse  populations, 
and  in  polluted  rivers,  the  populations  should  re- 
cover if  the  causes  of  decline  are  removed.  Eu- 
trophication should  therefore  be  prevented.  It 
might  accelerate  recovery  of  sparse  populations  if 
the  numbers  of  young  mussels  released  by  the  hosts 
were  increased  by  introducing  artificially  infected 
fish.  (Author's  abstract) 
W89-03474 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
EXTRACTABLE  AND  LEACHED  CATIONS  OF 
A  LEXINGTON  SILT  LOAM, 

Louisiana  Agricultural  Experiment  Station,  Baton 
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Rouge. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03489 


SECONDARY  PRODUCTION  AND  ENERGY 
TRANSFER  IN  THE  POLLUTED  RIVER 
SAALE  (THURINGIA,  SOUTHERN  GDR), 

Akademie   der   Wissenschaften   der   DDR,   Jena. 

Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 

telle  Therapie. 

W.  Schonborn. 

Internationale  Revue  der  gesamten  Hydrobiologie 

IGHYAZ,  Vol.  72,  No.  5,  p  539-557,  1987.  5  fig,  4 

tab,  72  ref. 

Descriptors:  *Water  pollution,  'Bacteria,  'Self-pu- 
rification, 'Energy  transfer,  'Rivers,  'Food 
chains,  Secondary  productivity,  Fish,  Inverte- 
brates, Saale  River,  Ecosystems,  East  Germany. 

In  the  middle  reaches  of  the  polluted  Saale  Rivers, 
East  Germany,  (alpha-mesosaprobic  region)  there 
are  two  final  consumers:  Erpobdella  octoculata 
(leech)  and  fish.  Three  main  flows  of  energy  in  the 
river  ecosystem  are  described  and  quantified.  The 
food  web  is  only  poorly  developed.  In  the  River 
Saale  Erpobdella  is  the  main  predator  and  controls 
most  of  the  meio-  and  macrozoobenthos.  The  type 
of  energy  transfer  described  here  seems  to  pre- 
dominate in  polluted  rivers.  A  qualitatively  differ- 
ent type  of  energy  transfer  predominates  in  clean 
running  waters.  The  total  energy  flow  seems  to  be 
a  mechanism  to  maintain  the  activity  of  bacteria. 
Therefore,  the  energy  flow  is  directly  related  to 
the  self-purification  capacity  of  the  river.  (See  also 
W89-03493)  (Sand-PTT) 
W89-03494 


SEASONAL  BIOMASS  AND  PRODUCTIVITY 
OF  THE  SUBMERGED  MACROPHYTES  IN  A 
POLLUTED  WISCONSIN  STREAM, 

Wisconsin  Univ. -Madison.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2E. 
W89-03498 


DISTRIBUTION  OF  PLANKTONIC  CILIATES 
IN  HIGHLY  COLOURED  SUBTROPICAL 
LAKES:  COMPARISON  WITH  CLEARWATER 
CILIATE  COMMUNITIES  AND  THE  CONTRI- 
BUTION OF  MYXOTROPHIC  TAXA  TO 
TOTAL  AUTOTROPHIC  BIOMASS, 
Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

J.  R.  Beaver,  T.  L.  Crisman,  and  R.  W.  Bienert. 
Freshwater  Biology  FWBLAB,  Vol.  20,  No.  1,  p 
51-60,  August  1988.  5  fig,  4  tab,  27  ref. 

Descriptors:  'Lakes,  'Subtropic  zone,  'Zooplank- 
ton,  'Eutrophication,  'Florida,  'Limnology, 
•Trophic  level,  'Color,  'Phytoplankton,  'Proto- 
zoa, Biomass,  Standing  crops,  Chlorophyll  a,  Bac- 
teria, Algae,  Seasonal  variation,  Oligotrophic 
lakes. 

The  planktonic  ciliate  communities  of  11  organi- 
cally coloured  north  and  central  Florida  lakes  rep- 
resenting a  variety  of  trophic  conditions  were  ex- 
amined during  1979-80.  The  total  abundance  and 
biomass  of  ciliates  were  not  significantly  different 
from  comparable  clearwater  lakes  and  only  minor 
taxonomic  replacements  were  noted  at  the  order 
level.  Timing  of  population  peaks  of  oligotrophic 
lakes  was  dissimilar  to  clearwater  lakes  of  the  same 
trophic  state,  but  seasonality  in  mesotrophic  and 
eutrophic  lakes  resembled  patterns  described  for 
comparable  clearwater  lakes.  Various  ciliate  com- 
ponents were  strongly  correlated  with  chlorophyll 
a  concentrations,  but  only  moderately  correlated 
to  dominant  phytoplankton  groups.  No  significant 
correlations  were  found  between  ciliate  compo- 
nents and  bacterial  abundance.  Myxotrophic  taxa 
numerically  dominated  oligotrophic  systems,  par- 
ticularly during  midsummer,  and  accounted  for  a 
large  percentage  of  the  total  ciliate  biomass.  Esti- 
mates of  the  ciliate  contribution  to  total  autotro- 
phic biomass  indicate  that  these  zoochlorellae- 
bearing  protozoa  may  account  for  much  of  the 
autotrophic  biomass  during  midsummer  periods  in 
coloured  lakes,  and  thus  may  lead  to  an  overesti- 
mation  of  phytoplankton  standing  crops  available 


to  zooplankton  grazers  if  chlorophyll  a  is  used  as  a 
surrogate  measure  of  algal  biomass.  (Author's  ab- 
stract) 
W89-03499 


FLORISTIC  CHANGES  IN  SHALLOW  SOFT 
WATERS  IN  RELATION  TO  UNDERLYING 
ENVIRONMENTAL  FACTORS, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03500 


PRELIMINARY  EMPIRICAL  MODELS  OF 
THE  HISTORICAL  AND  FUTURE  IMPACT  OF 
ACIDIFICATION  ON  THE  ECOLOGY  OF 
WELSH  STREAMS, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
S.  J.  Ormerod,  N.  S.  Weatherley,  P.  V.  Varallo, 
and  P.  G.  Whitehead. 

Freshwater  Biology  FWBLAB,  Vol.  20,  No.  1,  p 
127-140,  August  1988.  6  fig,  1  tab,  50  ref. 

Descriptors:  'Acid  rain,  'Acidification,  'Water 
pollution  effects,  'Acidic  water,  'Trout,  'Inverte- 
brates, 'Model  studies,  'Wales,  Simulation,  Conif- 
erous forests,  Moorlands,  Aluminum,  Sulfates,  Hy- 
drogen ion  concentration,  Streams,  Hardness, 
Ecology,  Forests. 

A  preliminary  approach  to  modelling  the  impact  of 
acidification  on  the  ecology  of  two  Welsh  streams 
is  described.  Output  from  the  hydrochemical 
Model  of  Acidification  of  Groundwaters  in  Catch- 
ments (MAGIC)  was  used  to  derive  empirical 
models  which  predicted  brown  trout  Salmo  trutta 
survival,  trout  density  and  invertebrate  assemblage 
type.  The  models  were  used  for  hindcasts  between 
1844  and  1984  under  conifer  forest  and  moorland 
conditions.  Forecasts  involved  each  of  these  land 
uses  with  sulfate  deposition  either  continued  at 
1984  levels  or  reduced  by  50%.  Trout  survival 
times  and  trout  densities  in  the  models  declined 
markedly  between  1844  and  1984.  The  most  severe 
decline  occurred  under  simulated  forest,  where 
high  aluminum  concentration  led  to  the  virtual 
elimination  of  trout  in  both  streams.  In  forecasts, 
only  in  simulated  moorland  with  sulfate  deposition 
reduced  by  50%  of  1984  levels,  was  further  decline 
in  trout  population  retarded.  There  was  no  marked 
recovery  in  trout  density  under  any  of  the  condi- 
tions examined.  Invertebrate  assemblages  in 
streams  during  the  19th  century  may  have  differed 
from  those  now  existing  in  nearby  moorland 
streams  which  are  presently  circumneutral.  Past 
chemical  conditions  were  unusual  ( <  3  mg/L  total 
hardness,  pH>5.7  and  low  aluminum)  by  present- 
day  standards,  and  were  outside  the  range  of  the 
invertebrate  model  until  about  1940.  Between  the 
1940's  and  1984  there  was  no  change  in  inverte- 
brate fauna  under  the  moorland  scenario  despite 
some  acidification.  However,  simulated  forest  ad- 
vanced the  appearance  of  the  most  impoverished 
assemblage  type,  which  did  not  recover  in  spite  of 
reduced  deposition.  There  are  several  uncertainties 
with  the  models  in  their  present  form,  and  some 
methods  are  suggested  for  their  testing  and  valida- 
tion. (Author's  abstract) 
W89-03503 


MANGANESE  CYCLING  IN  COASTAL  RE- 
GIONS: RESPONSE  TO  EUTROPHICATION, 

Rhode  Island  Univ.,  Narragansett.  Marine  Ecosys- 
tems Research  Lab. 
C.  D.  Hunt,  and  J.  R.  Kelly. 
Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  26,  No.  5,  p  527-558,  May  1988.  13  fig,  9  tab, 
51  ref.  EPA  Grants  CR807795-01,  CR810265-O1, 
CR81026502;  NOAA  Grant  83ABD00008;  Cornell 
University  Grant  OSPSC771;  EPA  Cooperative 
Agreement  No.  CR812685. 

Descriptors:  'Coastal  waters,  'Water  pollution  ef- 
fects, 'Manganese,  'Cycling  nutrients,  'Eutroph- 
ication, 'Narragansett  Bay,  Seasonal  variation, 
Sediment-water  interfaces,  Water  temperature,  Pri- 
mary productivity. 

Changes  in  Mn  distribution  in  water  and  bottom 
sediments,  and  the  flux  rates  between  these  two, 


Effects  Of  Pollution — Group  5C 

were  followed  in  a  nutrient  enrichment  experiment 
using  marine  mesocosms.  The  experiment  involved 
a  geometric  series  of  daily  nutrient  additions  (N,  P, 
Si)  to  6  mesocosm  tanks  for  a  2-3  year  period. 
Changes  occurred  in  sediment-water  flux  rates  of 
dissolved  Mn,  in  total  Mn  in  the  water,  and  in  Mn 
concentrations  of  sediment  pore  waters  and  solids; 
the  direction  and  magnitude  of  change  in  each  of 
these  parameters  varied  somewhat  by  treatment. 
The  specific  nature  of  the  alteration  in  Mn  cycling 
varied  substantially  among  treatments,  relating  to 
the  biological,  as  well  as  geochemical  conditions, 
specific  to  any  given  tank.  Seasonal  patterns  in  Mn 
concentration  and  fluxes,  normally  evident  as  cor- 
relations with  temperature,  were  occasionally  al- 
tered; disruption  of  sediment-water  interactions  of 
Mn,  which  shape  the  water  column  concentration 
of  Mn  during  warm  seasons,  was  significant.  A 
general  model  of  benthic  Mn  flux,  as  influenced  by 
primary  production  and  eutrophication,  as  well  as 
the  past  history  of  the  sediments,  was  suggested  by 
the  data.  The  rates  of  dissolved  Mn  release  from 
sediments,  measured  in  a  time  series  of  short-term 
incubations  with  an  in  situ  chamber,  did  not  reflect 
well  the  longer-term  observed  changes  in  sediment 
inventory  of  Mn  across  the  gradient.  Progressively 
larger  loss  of  sediment  Mn  inventory  with  in- 
creased nutrient  loading  was  suggested;  loss  gener- 
ally led  to  elevated  Mn  in  the  water,  a  change  itself 
determined  in  each  situation  by  imbalances  be- 
tween the  processes  of  Mn  particle  deposition  and 
remobilization  on  Mn  from  the  sediments.  Thus, 
while  the  details  of  Mn  cycling  varied  at  different 
levels  of  eutrophication  and  were  influenced  by 
the  composition  and  activity  of  the  biological  com- 
munity, the  major  general  consequence  of  nutrient 
enrichment  was  the  potential  for  increased  export 
of  Mn  from  more  enriched  systems  to  their  off- 
shore receiving  waters.  Budget  calculations  sug- 
gested that  loss  of  Mn  previously  stored  within 
bottom  sediments  could  increase  Mn  export  rates 
by  33-100%  within  the  first  few  years  of  enhanced 
nutrient  loading  of  a  shallow  coastal  area  such  as 
Narragansett  Bay.  (Author's  abstract) 
W89-03506 


TRENDS  IN  NUTRIENT  AND  OXYGEN  CON- 
DITIONS WITHIN  THE  KATTEGAT:  EFFECTS 
OF  LOCAL  NUTRHSNT  SUPPLY, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Oceanogra- 
phy. 

L.  Andersson,  and  L.  Rydberg. 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  26,  No.  5,  p  559-579,  May  1988.  12  fig,  3  tab, 
16  ref. 

Descriptors:  'Nutrients,  'Oxygen,  'Water  pollu- 
tion effects,  'Nitrogen,  'Phosphorus,  'Primary 
productivity,  'Estuaries,  'Kattegat,  'Baltic  Sea, 
Seasonal  variation,  Data  interpretation,  Data  col- 
lections, Phytoplankton,  Surface  water,  Deep 
water,  Salinity. 

The  Kattegat  forms  the  outer  part  of  the  Baltic 
estuary.  It  is  characterized  by  a  stable  2-layer 
stratification  maintained  by  approximately  equal 
supplies  of  low  saline  water  from  the  Baltic  and 
high  saline  oceanic  water  from  the  Skagerrak.  The 
nutrient  supply  to  these  waters  increased  rapidly 
during  the  past  decades  and  oxygen  deficits  have 
been  reported  from  different  parts  of  the  estuary. 
Trends  in  nutrient  and  oxygen  concentrations 
within  the  surface  and  deep  waters  of  the  Kattegat 
and  adjacent  waters  were  calculated.  This  was 
done  with  available  data  for  the  past  decades,  with 
reference  to  nutrient  supply  and  phytoplankton 
production.  Oxygen  concentrations  within  the 
deep  water  decreased  from  4.58  to  4.08  ml/L  be- 
tween 1971  and  1982,  indicating  a  50%  increase  in 
oxygen  consumption.  Concentrations  of  total  N, 
total  P  and  inorganic  N  increased  simultaneously, 
both  in  the  surface  water  during  the  winter  and  in 
the  deep-water  during  the  summer.  Changes  in 
total  N  and  total  P  were  dominated  by  the  Baltic 
water,  while  local  supply  to  the  Kattegat  dominat- 
ed the  changes  in  inorganic  N.  Increases  in  total  N 
and  total  P  suggest  a  successively  increasing  bio- 
mass. The  importance  of  local  nutrient  supply  to 
the  Kattegat  was  studied  by  comparing  expected 
nutrient  concentrations  within  the  surface  water 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

(due  to  exchange  with  adjacent  waters)  with  actu- 
ally observed  concentrations.  (Author's  abstract) 
W89-03507 


BENTHIC  COMMUNITIES  AND  THEIR 
PHYSICAL  ENVIRONMENT  IN  RELATION 
TO  URBAN  POLLUTION  FROM  THE  CITY  OF 
TROMSO,  NORWAY:  3.  EPIFAUNA  ON  PIER- 
PILINGS, 

Tromsoe  Univ.  (Norway).  Dept.  of  Marine  Biol- 
ogy. 

K.-  J.  Jakola,  and  B.  Gulliksen. 
Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  173-182,  1987. 
15  fig,  1  tab,  31  ref. 

Descriptors:  "Water  pollution  effects, 
•Wastewater  disposal,  "Benthic  fauna,  Municipal 
wastewater,  Macroinvertebrates,  Species  diversity, 
Tromso,  Norway. 

The  epibenthic  macrofauna  of  wooden  pier-pilings 
at  6  sampling  stations  in  the  Tromso  area  were 
investigated  at  6-7  week  intervals  between  August 
1979  and  September  1980.  The  aim  of  the  study 
was  to  determine  if  there  were  qualitative  and 
quantitative  differences  between  the  fauna  near  the 
city  of  Tromso  and  that  closer  to  the  open  sea,  and 
if  any  faunal  differences  could  be  related  to  sewage 
from  the  city.  The  substrate  and  hydrographical 
environment  (salinity,  temperature,  oxygen)  were 
fairly  similar  at  all  sampling  stations.  The  stations 
furthest  away  (c.  15  km)  from  the  main  sewage 
outlets  had  more  species,  a  higher  diversity  and  a 
lower  dominance  than  the  other  sampling  stations. 
Although  log-normal  distribution  and  Czekanows- 
ki's  index  of  similarity  also  suggested  that  the 
faunal  differences  between  the  most  remote  sta- 
tions and  those  nearest  the  sewage  outlets  were 
significant,  these  differences  were  small.  It  is  con- 
cluded that  the  sewage  from  the  city  had  relatively 
small  effects  on  the  fauna  due  to  the  strong  tidal 
water  exchange  and  mixing  around  the  island  of 
Tromso,  especially  in  the  sound  between  the  island 
and  the  mainland.  (Author's  abstract) 
W89-03508 


OIL  POLLUTION  AND  PLANKTON  DYNAM- 
ICS: II.  ABUNDANCE  PATTERNS  OF  CILI- 
ATES  INSIDE  AND  OUTSIDE  ENCLOSURES 
AND  THE  RESPONSE  OF  CILIATES  TO  OIL 
DURING  THE  1980  SPRING  BLOOM  IN  LIN- 
DASPOLLENE,  NORWAY, 

Bergen  Univ.  (Norway).  Dept.  of  Marine  Biology. 
T.  Dale. 

Sarsia,  Vol.  72,  No.  3/4,  p  197-202,  1987.  3  fig,  3 
tab,  33  ref.  Norwegian  Research  Council  for  Sci- 
ence and  the  Humanities,  Grant  D. 51. 44.035. 

Descriptors:  "Oil  pollution,  *Water  pollution  ef- 
fects, *Hydrocarbons,  *Zooplankton,  *Protozoa, 
Lindaspollene,  Norway. 

Two  1 3  m  deep  plastic  enclosures  (surface  0.78  sq 
m)  were  used  to  study  the  responses  of  planktonic 
ciliates  to  oil  pollution  during  a  northern  phyto- 
plankton  spring  bloom.  The  plastic  bags  were  used 
to  enclose  naturally  stratified  water  columns  in 
March  1980  in  Lindaspollene,  Norway.  One-half 
liter  of  Ekofisk  crude  oil  was  added  to  the  surface 
in  one  bag,  while  the  other  served  as  a  control 
(CB).  The  abundance  pattern  of  both  the  hetero- 
trophic ciliates  and  Mesodinium  rubrum  in  the  CB 
differed  in  several  respects  from  that  observed 
outside  the  bags.  The  net  population  growth  rates 
for  heterotrophic  ciliates  and  M.  rubrum  in  the  CB 
were  0.32  and  0.63  divisions  per  day,  respectively, 
at  temperatures  about  2-4  C.  Hydrocarbon  concen- 
trations between  0.62  and  1.27  mg/l  caused  declin- 
ing densities  of  heterotrophic  ciliates.  M.  rubrum 
appeared  to  be  more  sensitive  than  the  heterotro- 
phic ciliates.  After  the  disappearance  from  0.5  m, 
all  ciliates  remained  absent  from  this  depth  during 
the  nearly  2-month  duration  of  the  experiment. 
(Author's  abstract) 
W89-03509 


BIOTEST  SYSTEM  FOR  LONG  TERM 
EFFECT-STUDIES  OF  OIL  ON  MARINE  FISH 
EGGS  AND  LARVAE:  DESIGN,  COMPONENT 
DESCRIPTION  AND  FUNCTIONAL  TESTS, 


Bergen  Univ.  (Norway).  Zoological  Lab. 
H.  J.  Fyhn,  H.  Salhus,  and  T.  N.  Barnung. 
Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  321-328,  1987. 
5  fig,  3  tab,  9  ref. 

Descriptors:  "Oil  pollution,  *Water  pollution  ef- 
fects, 'Toxicity,  *Fish  eggs,  "Larvae,  Laboratory 
equipment,  Aquariums. 

An  automated,  flow-through,  multi-aquarium 
system  with  precise  temperature  control  and  dosed 
inputs  of  water  soluble  toxicants  was  built  from 
biologically  inert  materials  for  long-term  effect- 
studies  on  aquatic  organisms.  Although  especially 
constructed  for  studies  of  the  effect  of  oil  (water- 
soluble)  fraction  on  eggs  and  larvae  of  marine 
fishes,  the  biotest  system  holds  the  potential  of 
testing  other  water-soluble  toxicants  on  aquatic 
animals  within  a  size  range  from  1  mg  to  1  kg.  In 
its  current  form,  the  biotest  system  has  a  capacity 
of  about  12,000  eggs  or  60,000  yolk-sac  larvae  of 
cod  (Gadus  morhua)  divided  between  two  test 
groups  and  one  control  group,  each  of  four  parallel 
aquaria.  Special  consideration  was  given  to  essen- 
tial steps  and  components  in  order  to  maximize 
continuity  of  operation,  safety,  and  ease  of  han- 
dling of  the  system.  The  long  term  temperature 
variation  of  the  system  is  within  0.05  C,  and  the 
temperature  difference  between  the  experimental 
groups  within  0.005  C.  The  stability  of  the  dosage 
pumps  is  within  2%.  Two  days  of  extraction  are 
sufficient  for  a  partial  stabilization  of  the  stock 
solution  which  can  then  be  used  for  biotest  pur- 
poses for  at  least  the  following  week.  The  stirring 
of  the  stock  solution  and  its  subsequent  dilution  is 
adequate  to  deliver  homogeneous  test  water  of  the 
programmed  concentrations.  No  loss  of  oil  com- 
pression occurs  in  the  pipelines  between  the  stock 
solution  tank  and  the  test  aquaria.  (Author's  ab- 
stract) 
W89-03511 


MESOCOSM  EXPERIMENTS  ON  THE  EF- 
FECTS OF  PRODUCED  WATER  DISCHARGES 
FROM  OFFSHORE  OIL  PLATFORMS  IN  THE 
NORTHERN  NORTH  SEA, 

Marine  Lab.,  Aberdeen  (Scotland). 

J.  C.  Gamble,  J.  M.  Davies,  S.  J.  Hay,  and  F.  K. 

Dow. 

Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  383-386,  1987. 

3  fig,  8  ref. 

Descriptors:  "Oil  wastes,  *Water  pollution  effects, 
*Phytoplankton,  *Fish,  "Larvae,  "North  Sea,  Bac- 
teria, Produced  water,  Copepods,  Cod,  Herring, 
Primary  productivity,  Enzymes. 

The  effect  of  'produced  water'  (an  oily  water 
discharge  from  production  platforms)  on  several 
pelagic  trophic  levels  including  fish  larvae  were 
investigated  using  300  cu  m  columnar  plastic  en- 
closures. The  produced  water  (at  a  concentration 
equivalent  to  a  point  0.5-1  km  downstream  from 
the  discharge  point)  caused  an  increase  in  bacterial 
biomass  but  had  only  a  transient,  slightly  depres- 
sant, effect  on  the  rate  of  primary  production  by 
phytoplankton.  The  most  noticeable  effect  was  on 
the  copepod  populations  where  considerable  mor- 
tality occurred  in  the  early  naupliar  stages  in  the 
treated  enclosures.  No  increased  mortality  was  ob- 
served in  cod  (Gadus  morhua)  or  herring  (Clupea 
harengus)  larvae  although  in  the  herring  an  in- 
crease in  the  activity  of  the  enzyme  aryl  hydrocar- 
bon hydroxylase  was  correlated  with  the  addition 
of  the  pollutant.  Indirect  food-chain  effects  were 
noticed  since  the  reduction  in  the  copepod  num- 
bers resulted  in  increased  phytoplankton  standing 
stocks  and  in  reduced  growth  of  the  larvae.  (Au- 
thor's abstract) 
W89-03513 


FLOWTHROUGH  BIOTEST  SYSTEM  FOR 
CONTINUOUS  EXPOSURE  OF  AQUATIC  OR- 
GANISMS TO  OIL  HYDROCARBONS, 

Fiskcridirektoratets  Havforskningsinstitutt,  Bergen 

(Norway). 

T.  S.  Solberg,  S.  Tilseth,  J.  Klungsoyr,  K. 

Westrheim,  and  K.  Palmork. 

Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  387-390,  1987. 

2  fig,   1   tab,  6  ref.  Norwegian  Marine  Pollution 

Research  and  Monitoring  Programme,  Project  no. 


508,  and  A/S  Norske  Shell,  Contract  no.  83-524. 

Descriptors:  "Oil  pollution,  "Hydrocarbons, 
"Water  pollution  effects,  "Toxicity,  Laboratory 
equipment,  Aquariums,  Fish  eggs,  Larvae. 

A  biotest  system  for  continuous  exposure  of  aquat- 
ic organisms  (cod  eggs  and  larvae)  to  the  water- 
soluble  fraction  of  oil  hydrocarbons  is  described.  A 
stock  solution  was  prepared  in  a  separate  tank, 
diluted  with  clean  sea  water  to  appropriate  test 
concentrations,  and  continuously  transferred  to  the 
exposure  aquaria.  The  system  was  cleaned  every 
week  to  avoid  bacterial  contamination.  The  hydro- 
carbon levels  of  aquaria  and  stock  solution  corre- 
lated with  a  coefficient  of  0.96.  Due  to  evaporation 
on  the  way  from  the  stock  solution  tank  to  the 
aquaria,  the  oil  concentrations  of  the  aquaria  were 
40-60%  lower  than  expected  from  the  dilution 
ratios.  The  test  solutions  also  contained  trace 
amounts  of  polar  components  which  probably 
were  oxidized  compounds  of  oil  hydrocarbon 
origin.  These  compounds  could  be  of  importance 
for  the  evaluation  of  eventual  effects  on  test  orga- 
nisms. (Author's  abstract) 
W89-03514 


EFFECT  OF  OIL-EXPOSURE  ON  THE 
OXYGEN  UPTAKE  OF  COD  (GADUS 
MORHUA)  EGGS  AND  LARVAE, 

Bergen  Univ.  (Norway).  Zoological  Lab. 

B.  Serigstad. 

Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  401-403,  1987. 

4  fig,  10  ref. 

Descriptors:  "Oil  pollution,  "Water  pollution  ef- 
fects, "Toxicity,  "Fish  eggs,  "Larvae,  Cod, 
Oxygen  uptake. 

Cod  (Gadus  morhua)  eggs  and  larvae  were  contin- 
ually exposed  to  water  extracts  of  North  Sea  crude 
oils  in  the  concentration  range  from  50-280  ppb  of 
the  water-soluble  fraction  (WSF).  The  oil  exposure 
did  not  influence  the  oxygen  uptake  of  cod  eggs. 
Unfed  larvae,  however,  suffered  a  50%  reduction 
in  the  oxygen  uptake  rate.  The  effect  was  inde- 
pendent of  the  oil  concentration  in  the  tested 
range.  Larvae  exposed  to  230  ppb  WSF  for  only  24 
hours  demonstrated  the  same  50%  reduction  in  the 
oxygen  uptake.  There  was  no  recovery  in  oil- 
exposed  cod  larvae  after  transfer  to  clean  seawater. 
The  oxygen  uptake  of  control  larvae  measured  in 
total  darkness  was  of  the  same  magnitude  as  for  the 
oil-exposed  larvae.  Exposed  larvae,  measured  in 
darkness,  however,  showed  a  further  5-10%  reduc- 
tion in  the  oxygen  uptake  rate.  After  anesthesia 
(MS-222,  1:20,000)  the  oxygen  uptake  of  both  con- 
trol and  oil-exposed  larvae  decreased  60-65%  com- 
pared to  control  conditions  at  the  time  of  final  yolk 
absorption.  (Sand-PTT) 
W89-03515 


CYTOCHROMES  P-450  IN  FISH  LARVAE:  IM- 
MUNOCHEMICAL DETECTION  OF  RE- 
SPONSES TO  OIL  POLLUTION, 

Bergen  Univ.  (Norway).  Dept.  of  Biochemistry. 
A.  Goksoyr,  and  T.  S.  Solberg. 
Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  405-407,  1987. 
2  fig,  10  ref. 

Descriptors:  "Oil  pollution,  "Water  pollution  ef- 
fects, "Toxicity,  "Fish,  "Bioindicators,  "Larvae, 
Fish  physiology,  Enzymes,  Cytochrome  P-450, 
Cod. 

Rabbit  antiserum  against  the  major  beta-naphtho- 
flavone-inducible  cytochrome  P-450  isoenzyme  pu- 
rified from  cod  (Gadus  morhua)  liver  was  used  as 
an  immunochemical  probe  to  detect  responses  of 
larvae  to  oil  exposure.  Cod  eggs  were  fertilized, 
reared  and  exposed  in  a  system  allowing  full  con- 
trol of  the  concentration  of  water-soluble  com- 
pounds from  crude  North  Sea  oil.  The  immuno- 
chemical response  in  homogenates  of  whole  larvae 
reflected  the  exposure  in  a  dose-dependent  manner. 
The  study  shows  that  cod  larvae  respond  to  oil 
exposure  with  induced  cytochrome  P-450  synthe- 
sis, and  that  immunochemical  probes  of  cytoch- 
rome P-450  induction  can  be  a  valuable  tool  in 
monitoring  marine  pollution.   (Author's  abstract) 
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W89-03516 


ACUTE  TOXICITY  TESTS  OF  THE  EFFECTS 
OF  OILS  AND  DISPERSANTS  ON  MARINE 
FISH  EMBRYOS  AND  LARVAE:  A  REVIEW, 

Tromsoe  Univ.  (Norway).  Inst,  of  Fisheries. 

I.  B.  Falk-Petersen,  and  E.  Kjorsvik. 

Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  411-413,  1987. 

1  fig,  1  tab,  13  ref. 

Descriptors:  'Oil  pollution,  'Water  pollution  ef- 
fects, 'Aromatic  compounds,  'Hydrocarbons, 
•Toxicity,  *Fish,  Growth  stages,  Embryos, 
Larvae. 

The  toxicity  of  various  hydrocarbons  and  oil-relat- 
ed compounds  varied  with  fish  species  and  devel- 
opmental stages  tested.  Generally  cod  embryos 
were  most  sensitive.  Seawater  soluble  components 
from  crude  oil  were  less  toxic  than  components 
from  photooxidized  and  weathered  oil.  Single  aro- 
matic hydrocarbons  varied  in  toxicity  depending 
on  the  number  and  molecular  position  of  methylat- 
ed groups.  Cytological  studies  revealed  chromo- 
somal aberrations  in  exposed  embryos.  The  toxicity 
tests  all  showed  that  late  embryonic  stages  were 
less  sensitive  to  hydrocarbons  than  newly  fertilized 
eggs.  However,  the  variations  in  toxic  response 
indicate  the  importance  of  using  different  species 
and  stages  of  test  organisms  as  well  as  different 
types  of  tests  for  the  evaluation  of  a  toxicant. 
(Author's  abstract) 
W89-03517 


FATTY  ACID  PROFILE  IN  COD  (GADUS 
MORHUA  L.)  EGGS  AND  LARVAE:  DEVELOP- 
MENTAL VARIATIONS  AND  RESPONSES  TO 
OIL  POLLUTION, 

Bergen  Univ.  (Norway).  Zoological  Lab. 

T.  N.  Barnung,  and  O.  Grahl-Nielsen. 

Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  415-417,  1987. 

2  fig,  8  ref. 

Descriptors:  *Oil  pollution,  'Water  pollution  ef- 
fects, 'Fish  eggs,  'Larvae,  'Toxicity,  Cod,  Fatty 
acids. 

The  fatty  acid  profile  was  determined  in  single 
eggs  and  larvae  of  cod.  By  principal  component 
analysis,  the  profile  was  shown  to  change  during 
development  from  fertilization  to  hatching,  and 
also  during  development  of  the  larvae  from  hatch- 
ing until  the  yolk  sac  is  absorbed.  Exposure  of  the 
eggs  to  280  +  or  -  150  microgram/1  of  the  water- 
soluble  fraction  of  Statfjord  crude  oil  had  no  ap- 
parent effect  on  the  profile.  Exposure  of  the  larvae 
to  230  +  or  -  110  microgram/1  caused  an  effect 
during  final  yolk  absorption,  manifested  mainly  as 
a  slower  disappearance  of  the  polyunsaturated  acid 
22:6  (n-3).  (Author's  abstract) 
W89-03518 


CHLORINATED  HYDROCARBON  RESIDUES 
IN  GONADS  OF  MARINE  FISH  AND  EFFECTS 
ON  REPRODUCTION, 

Biologische  Anstalt  Helgoland  (Germany,  F.R.) 
H.  von  Westernhagen,  V.  Dethlefsen,  P.  Cameron, 
and  D.  Janssen. 

Sarsia  SARIA3,  Vol.  72,  No.  3/4,  p  419-422,  1987 
2  fig,  1  tab,  16  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Poly- 
chlorinated  biphenyls,  'Toxicity,  'Pesticide  toxici- 
ty, 'Water  pollution  effects,  'Fish,  Halogenated 
pesticides,  Dieldren,  DDT,  Larvae. 

Due  to  their  formerly  widespread  use  and  their 
slow  degradability,  chlorinated  hydrocarbons  are 
ubiquitous  in  the  environment  and  tend  to  accumu- 
late in  marine  biota.  Many  of  these  substances, 
being  highly  toxic  (pesticides),  have  long  been 
suspected  of  exerting  detrimental  effects  on  metab- 
olism and  reproductive  capacity  of  highly  contami- 
nated individuals.  The  study  showed  that  levels  of 
polychlorinated  biphenyls  (PCBs)  found  in  ovaries 
of  three  marine  teleosts  correlate  with  a  loss  of 
reproductive  capacity.  Male  gonads  contained 
lower  concentrations  of  chlorinated  hydrocarbons 
than  did  ovaries;  the  variability  in  hatching  success 
theref6re  seems  to  depend  on  the  contamination  of 


ovaries.  Effective  PCB  ovary  burdens  were  in  the 
range  of  120-180  ng/g  tissue  wet  weight.  Pesticides 
such  as  DDE  and  Dieldrin  also  seem  to  impair 
reproductive  success,  measured  as  the  emergence 
of  viable  larvae  from  eggs  of  contaminated  parent 
fish.  (Author's  abstract) 
W89-03519 


NANOPLANKTON  COMMUNITIES  IN  HAL- 
TENBANKEN  WATERS  (NORWEGIAN  SEA) 
DURING  AN  OIL  SPILL  EXPERIMENT,  JULY- 
AUGUST  1982, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

J.  Throndsen,  and  S.  Kristiansen. 

Sarsia,  Vol.  73,  No.  1,  p  71-74,  1988.  5  fig,  2  tab,  11 

ref. 

Descriptors:  'Oil  pollution,  'Bioindicators,  *Phy- 
toplankton,  'Algae,  'Water  pollution  effects,  Nor- 
wegian Sea,  Norway,  Oil  spills. 

The  nanoplankton  communities  were  studied  by 
means  of  a  serial  dilution  culture  method  to  reveal 
the  presence  of  viable  species  during  a  100  tonnes 
offshore  oil  spill  experiment.  The  nanoplankton 
was  dominated  by  the  coccoid  chrysophycean  spe- 
cies Pelagococcus  subviridis  with  cell  numbers  up 
to  10  million  cells  per  liter.  Other  important  spe- 
cies were  Emiliania  huxleyi,  Micromonas  pusilla 
and  species  of  Pavlova,  Cryptomonas,  and  Plagio- 
selmis.  The  presence  of  E.  huxleyi  and  M.  pusilla 
indicates  that  there  was  no  severe  pollution  effect, 
as  these  species  are  known  to  be  sensitive  to  oil 
pollution.  The  10-fold  increase  in  cell  numbers  of 
P.  subviridis  in  the  range  of  one  week  in  samples 
from  polluted  as  well  as  from  clean  water  further 
supports  the  view  that  the  concentration  of  toxic 
substances  was  negligible.  (Author's  abstract) 
W89-03520 


POTENTIAL  HEALTH  RISK  OF  TRIHALO- 
METHANES  IN  DRINKING  WATER:  A  PER- 
SPECTIVE, 

Water    Research    Commission,    Pretoria    (South 

Africa). 

M.  J.  Pieterse. 

South  African  Journal  of  Science,  Vol.  84,  No.  3,  p 

166-170,  January  1988.  2  tab,  66  ref. 

Descriptors:  'Halogenated  hydrocarbons,  'Drink- 
ing water,  'Disinfectants,  'Chlorination,  'Carcino- 
gens, 'Mutagens,  Epidemiology,  Chlorinated  hy- 
drocarbons, Trihalomethanes,  Chloroform,  Re- 
views, Water  quality  standards. 

The  associated  health  aspects  trihalomethanes  in 
drinking  water  are  reviewed  and  the  lack  of  con- 
sensus in  this  regard  is  emphasized.  Although  con- 
tradictory in  some  cases,  available  data  suggest 
that  THMs  at  high  doses  especially  chloroform 
cause  acute  and  chronic  toxicity,  and  carcinogen- 
icity in  rodents.  Mutagenic  activity  in  drinking 
water  is  likely  to  be  a  product  of  chlorination. 
Although  some  results  suggest  associations  be- 
tween and  certain  cancers  in  humans,  there  are  so 
many  factors  involved  that  these  findings  should 
be  regarded  as  tentative.  It  is  extremely  difficult  to 
derive  a  'safe  level'  for  drinking  water  from  avail- 
able toxicological  data  on  THMs.  Recent  guide- 
lines have  been  established,  in  certain  countries, 
according  to  which  norms  should  be  set  for  these 
compounds.  Risk  assessment  should  receive  high 
priority.  A  realistic  approach  is  necessary  that 
includes  the  present  concentration  of  THMs  in 
drinking  water,  the  practical  control  of  possible 
standards  and  the  policy  of  the  responsible  author- 
ity regarding  the  establishment  of  norms.  The  effi- 
cient disinfection  of  water  should  not  be  compro- 
mised, and  chlorination  should  not  be  phased  out 
in  preference  to  other  methods  unless  there  is 
stronger  evidence  that  it  produces  serious  health 
risks  and  until  the  potential  hazards  of  substitute 
disinfectants  are  fully  explored.  (Sand-PTT) 
W89-03524 


PHYSICAL  ENVIRONMENTAL  FACTORS 
CONTRIBUTE  TO  RECURRING  HYPOXIA  IN 
THE  NEW  YORK  BIGHT, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  MD.  Office  of  Oceanic  and  At- 


Effects  Of  Pollution — Group  5C 

mospheric  Research. 

R.  L.  Swanson,  and  C.  A.  Parker. 

Transactions  of  the  American  Fisheries  Society 

TAFSAI,  Vol.  117,  No.  1,  p  37-47,  January  1988.  7 

fig,  2  tab,  22  ref. 

Descriptors:  'Oxygen  depletion,  'Hypoxia,  'An- 
aerobic conditions,  'Dissolved  oxygen,  'Water 
pollution  effects,  'New  York  Bight,  Pycnoclines, 
Wind. 

Dissolved  oxygen  data  obtained  for  the  nearshores 
of  the  New  York  Bight  during  1974-83  were  ana- 
lyzed statistically  for  relationships  between  physi- 
cal factors  and  bottom  dissolved  oxygen  concen- 
trations (DO).  A  multiple  linear  regression  expres- 
sion was  developed  as  an  estimator  for  bottom  DO 
both  as  a  function  of  the  depth  of  the  pycnocline 
and  as  an  index  of  wind  energy  and  its  persistence. 
This  latter  index  is  called  the  quiescence-constancy 
index.  The  estimator  for  DO  explained  86%  of  the 
variability  over  the  decade  of  analysis.  The  utility 
of  the  estimator  was  examined  in  the  context  of 
several  years  not  included  in  the  analysis.  In  gener- 
al, deep  pycnoclines  and  strong  persistent  souther- 
ly to  southwesterly  winds  were  closely  correlated 
with  low  bottom  DO  averaged  over  the  region. 
Shallow  pycnoclines  and  strong  but  variable  winds 
were  associated  with  higher  values  of  regionally 
averaged  bottom  DO.  (Author's  abstract) 
W89-03525 


BONE  DEVELOPMENT  IN  CREEK  CHUB 
FROM  A  STREAM  CHRONICALLY  POLLUT- 
ED WITH  HEAVY  METALS, 

National  Fisheries  Contaminant  Research  Center, 
Yankton,  SD.  Field  Research  Station. 
S.  J.  Hamilton,  and  R.  J.  Reash. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  117,  No.  1,  p  ,  January  1988.  2  fig, 
2  tab,  30  ref.  U.S.  Army  Corps  of  Engineers  Con- 
tract DAC-W69-83-M-0698. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Toxicity,  'Fish  physiology,  Chubs,  Chro- 
mium, Copper,  Iron,  Nickel,  Zinc,  Rocky  Fork, 
Clear  Fork,  Ohio. 

Creek  chub  (Semotilus  atromaculatus)  from  Rocky 
Fork,  a  metal-contaminated  stream  in  north-central 
Ohio,  and  Clear  Fork,  a  nearby  uncontaminated 
stream,  were  studied  to  determine  the  effects  of 
chronic  heavy  metal  concentration  from  industrial 
and  municipal  sources  on  bone  development.  Bone 
development  of  fish  from  two  contaminated  sites  in 
Rocky  Fork  and  from  four  reference  sites  was 
examined  to  evaluate  variability  among  reference 
sites,  and  to  determine  if  the  clean-water  headwa- 
ter site  on  Rocky  Fork  was  a  suitable  reference  site 
for  the  two  downstream  contaminated  sites.  Colla- 
gen composition,  density,  strength,  and  energy- 
absorbing  capacity  of  bone  were  significantly 
higher  in  fish  from  the  headwater  site  on  Clear 
Fork  (upstream  from  an  impoundment)  than  in  fish 
at  the  other  three  reference  sites.  In  bones  of  creek 
chub  from  sites  in  Rocky  Fork  where  the  water 
contained  high  total  concentrations  of  chromium, 
copper,  iron,  nickel  and  zinc,  the  collagen  content 
of  bone  was  lower  but  density  and  strength  were 
higher  than  in  bone  of  fish  from  the  reference  site. 
Some  fish  also  had  deformed  vertebrae  in  the 
caudal  peduncle  region  of  the  spinal  column, 
which  is  a  condition  characteristic  of  neuromuscu- 
lar overload  of  vertebrae.  The  high  concentrations 
of  chromium  and  zinc  in  fish  from  the  contaminat- 
ed sites  probably  interfered  with  collagen  metabo- 
lism and  altered  the  density  and  mechanical  prop- 
erties of  bone.  Creek  chub  at  the  contaminated 
sites  seem  to  be  tolerant  of  heavy  metal  contamina- 
tion and  may  be  adapting  physiologically  to  the 
chronic  metal  stress  in  their  environment.  (Au- 
thor's abstract) 
W89-03526 


EFFECTS   OF  TURBIDITY   ON    PREY   CON- 
SUMPTION BY  STRIPED  BASS  LARVAE, 

Academy    of   Natural    Sciences   of   Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
D.  L.  Breitburg. 
Transactions  of  the   American   Fisheries  Society 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


I 


Group  5C— Effects  Of  Pollution 

TAFSAI,  Vol.  117,  No.  1,  p  72-77,  January  1988.  1 
fig,  2  tab,  28  ref. 

Descriptors:  'Bass,  *Larvae,  'Fish  food  organisms, 
•Turbidity,  'Fisheries,  Copepods,  Daphnia. 

Striped  bass  (Morone  saxatilis)  breed  in  waters 
often  affected  by  human  activities  that  increase 
turbidity.  Laboratory  experiments  were  conducted 
to  examine  the  effect  of  turbidity  on  the  numbers 
and  sizes  of  prey  consumed  by  striped  bass  larvae 
during  25-min  feeding  trials.  Larvae  feeding  on 
natural  prey  assemblages,  primarily  composed  of 
copepods,  consumed  approximately  40%  fewer 
prey  in  suspended  solids  concentrations  of  200  and 
500  mg/1  than  in  0  or  75  mg/1.  In  contrast,  larvae 
feeding  on  Daphnia  pulex  captured  the  same  aver- 
age number  of  prey  at  all  suspended  solids  concen- 
trations tested.  Turbidity  also  has  no  effect  on  the 
size  of  copepods  or  D.  pulex  eaten.  (Author's 
abstract) 
W89-03527 


COMPARATIVE  STRESS  RESPONSE  TO 
DIESEL  OIL  AND  SALINITY  CHANGES  OF 
THE  BLUE  MUSSEL,  MYTILUS  EDULIS 
FROM  THE  BALTIC  AND  NORTH  SEAS, 

Askoe  Lab.,  Stockholm  (Sweden). 
M.  Tedengren,  and  N.  Kautsky. 
Ophelia  OPHLAN,  Vol.  28,  No.  1,  p  1-9,  Decem- 
ber 1987.  1  fig,  1  tab,  33  ref. 

Descriptors:  "Oil  pollution,  *Water  pollution  ef- 
fects, 'Salinity,  'Mussels,  Stress,  Fuel,  Comparison 
studies,  Baltic  Sea,  North  Sea. 

Due  to  the  lower  salinity,  Baltic  Mytilus  edulis  are 
dwarfed  compared  to  North  Sea  mussels.  The  rela- 
tive sensitivity  to  pollution  of  the  two  populations 
has  been  much  debated.  The  stress  response  of  M. 
edulis  from  the  Baltic  and  North  Seas  to  addition 
of  diesel  oil  in  combination  with  salinity  changes 
was  studied.  Respiration  and  ammonium-N  excre- 
tion changed  synergistically  with  lowered  salinity 
in  Baltic  Mussels  but  not  in  North  Sea  mussels. 
Stress  effects  were  generally  aggravated  by  simul- 
taneous lowering  of  salinity  and  counteracted  by 
salinity  increases.  A  more  pronounced  lowering  of 
O/N  ratios  of  Baltic  mussels  at  ambient  salinities 
indicates  that  these  are  more  sensitive  to  additional 
stress  of  oil  pollution  that  is  superimposed  on  the 
already  existing  salinity  stress.  (Author's  abstract) 
W89-03529 


LONG-TERM  SOFT-BOTTOM  FAUNAL 
CHANGES  IN  THREE  SHALLOW  FJORDS, 
WEST  SWEDEN, 

Kristenebergs  Mannbiologiska  Station,  Fiskebacks- 

kil  (Sweden). 

For  primary  bibliographic  entry  see  Field  2L. 
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EFFECT  OF  AGRICULTURE  ON  THE  PRI- 
MARY PRODUCTION  IN  LAKE  BESKIE 
(POLAND)  AS  RECORDED  IN  THE  STRATIG- 
RAPHY OF  FOSSIL  PIGMENTS, 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Dept.  of  Ecology  and  Freshwater  Biol- 
ogy- 

M.  Rybak. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  21-26, 
January  8,  1988.  3  fig,  40  ref. 

Descriptors:  'Water  pollution  effects,  'Agricultur- 
al runoff,  'Lakes,  'Primary  productivity,  'Pollut- 
ant identification,  'Palaeolimnology,  Pigments, 
Stratigraphy,  Eutrophication,  Oxygen  deficit,  Fer- 
tilization, Catchment  areas,  Soil  erosion,  Soil  ab- 
sorption capacity,  Poland. 

Analysis  of  pigments  deposited  in  the  bottom  sedi- 
ments of  Lake  Beskie  was  used  to  assess  past 
changes.  Three  characteristic  periods  of  lake  de- 
velopment were  distinguished.  These  periods  cor- 
respond with  transformations  in  the  lake's  catch- 
ment area  induced  by  the  development  of  agricul- 
ture. A  first  period  was  characterized  by  intensive 
inflow  of  allochthonous  matter  into  the  lake,  due 
to  agricultural  practices  in  the  catchment  area 
which  favored  soil  erosion.  This  erosion  and  the 


subsequent  increase  in  mineral  fertilization  resulted 
in  decrease  of  sorption  ability  of  the  soil.  This  in 
turn  led  to  increased  leaching  of  nutrients  into  the 
lake  which  resulted  in  increased  primary  produc- 
tion and  hypolimnetic  anoxia.  These  high  oxygen 
deficits  were  characterized  by  the  development  of 
photosynthetic  bacteria  of  the  genus  Chlorobium, 
and  an  intensification  of  the  lake's  enrichment, 
mainly  with  phosphorus.  In  a  final  period,  organic 
fertilizers  (manure)  were  used  in  the  catchment 
area.  A  noticeable  improvement  of  sorption  ability 
of  the  soil  occurred,  migration  of  nutrients  to  the 
lake  was  inhibited,  and  primary  productivity  de- 
creased. (Author's  abstract) 
W89-03540 


GROWTH  IN  A  FRESHWATER  SNAIL  UNDER 
LABORATORY  CONDITIONS  IN  RELATION 
TO  EUTROPHICATION, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

J.  Dorgelo. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  125- 

127,  January  18,  1988.  2  fig,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication, 'Aquatic  animals,  'Snails,  'Animal 
growth,  Mesotrophic  lakes,  Oligotrophic  lakes, 
Eutrophic  lakes,  Growth  rates,  The  Netherlands. 

Shell  growth  in  the  snail  Potamopyrgus  jenkinsi 
(Prosobranchia,  Hydrobiidae)  was  measured  under 
laboratory  conditions.  Juveniles  of  this  snail,  a 
grazer,  were  collected  from  sandy  bottoms  in  the 
meso-oligotrophic  Lake  Maarsseveen  I  (maximum 
production  per  day  500  mg  C/sq  m)  and  the  eutro- 
phic Lake  Maarsseveen  II  (8125  mg  C/sq  m). 
These  man-made  lakes,  centrally  located  in  The 
Netherlands,  are  more  than  20  m  deep,  and  stratify 
in  summer.  Individuals  of  populations  from  the 
two  lakes  were  kept  in  water  with  sandy  substrates 
from  each  environment.  Growth  was  faster  in  the 
environment  of  the  more  eutrophic  lake,  regardless 
of  the  origin  of  the  snails;  in  particular,  this  held 
for  the  smallest  size  class.  (Shidler-PTT) 
W89-03548 


NUISANCE  BIOMASS  LEVELS  OF  PERIPHY- 
TIC  ALGAE  IN  STREAMS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  B.  Welch,  J.  M.  Jacoby,  R.  R.  Horner,  and  M. 
R.  Seeley. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  161- 
168,  January  18,  1988.  4  fig,  3  tab,  21  ref.  NSF 
grant  CEE-8304731. 

Descriptors:  'Water  pollution  effects,  'Stream 
biota,  'Aquatic  plants,  'Epiphytes,  'Nuisance 
algae,  'Phosphorus,  'Biomass,  Chlorophyll  a,  Aes- 
thetics, Dissolved  oxygen,  Limiting  nutrients. 

Relative  coverage  of  filamentous  periphytic  algae 
increased  with  chlorophyll-a  biomass  on  natural 
substrata  in  22  northwestern  United  States  and 
Swedish  streams.  A  biomass  range  of  100-150  mg 
chlorophyll  a/square  m  may  represent  a  critical 
level  for  an  aesthetic  nuisance;  below  those  levels, 
filamentous  coverage  was  10%.  Other  indices  of 
water  quality  (dissolved  oxygen  content  and  meas- 
ures of  benthic  macroinvertebrate  diversity)  were 
apparently  unaffected  by  periphytic  biomass  or 
filamentous  coverage  in  these  streams.  Neither  was 
biomass  related  to  limiting-nutrient  content  (solu- 
ble reactive  phosphorus,  SRP),  as  has  been  ob- 
served in  previous  experiments  using  bare  rocks  in 
streams  and  slides  in  artificial  channels.  Ambient 
SRP  concentration  may  not  be  a  useful  predictor 
of  periphyton  accrual  on  natural  substrates,  due  to 
uptake  and  recycling  of  P  throughout  the  stream 
and  undetermined  losses  such  as  sloughing  and 
grazing.  (Author's  abstract) 
W89-03549 


EFFECT  OF  CHRONIC  EXPOSURE  TO  CAD- 
MIUM AND  COPPER  ON  ASELLUS  AQUATI- 
CUS  (L.)  (CRUSTACEA,  ISOPODA), 

Naples    Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

M.  de  Nicola  Giudici,  L.  Migliore,  C. 


Gambardella,  and  A.  Marotta. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  3,  p  265- 

269,  January  22,  1988.  2  tab,  11  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Cadmium,  'Copper,  'Isopods,  Crustaceans,  Sur- 
vival, Animal  growth,  Growth  rates,  Embryonic 
growth  stage,  Juvenile  growth  stage,  Life  cycles, 
Ecological  effects. 

The  effects  of  5  microg/L  cadmium  or  copper  on 
Asellus  aquaticus  were  studied  by  analyzing  sur- 
vival and  body  growth  in  the  first  stages  of  the  life 
cycle  and  by  determining  fecundity  and  survival  of 
embryo-bearing  females.  Juvenile  survival  was  dif- 
ferently affected  by  the  two  metals  in  that  embry- 
onic development  was  more  sensitive  to  cadmium 
while  juvenile  development  was  more  sensitive  to 
copper.  Juvenile  body  growth  was  stimulated  by 
cadmium  and  depressed  by  copper.  Embryo-bear- 
ing female  survival  and  fecundity  were  significant- 
ly reduced  by  cadmium  but  were  not  affected  by 
copper.  The  results  indicate  a  higher  toxicity  of 
cadmium,  in  that  female  and  juvenile  survival  and 
fecundity  were  dramatically  reduced.  Copper  did 
not  affect  female  survival  and  fecundity,  but  had  a 
very  harmful  effect  on  juvenile  survival  and 
growth  rate.  It  can  be  argued  that  at  the  same  low 
concentration  both  cadmium  and  copper,  even 
though  having  different  toxicities,  action  mecha- 
nism, and  targets,  lead  to  the  same  result,  i.e.,  when 
exposed  to  5  microg/L  of  either,  Asellus  popula- 
tions are  unable  to  survive.  Hence,  from  an  ecolog- 
ical point  of  view  it  appears  more  and  more  impor- 
tant to  take  into  account  the  long-term  effects  of  a 
pollutant  on  populations  study  the  demographic 
parameters  involved  to  establish  the  maximum  per- 
missible concentration  in  the  environment. 
(Shidler-PTT) 
W89-03554 


CHANGES  IN  THE  ABUNDANCE  OF  BLUE- 
GREEN  ALGAE  RELATED  TO  NUTRIENT 
LOADINGS  IN  THE  NEARSHORE  OF  LAKE 
MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

W.  Y.  B.  Chang,  and  R.  Rossmann. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  3,  p  271- 
278,  January  22,  1988.  5  fig,  25  ref. 

Descriptors:  'Water  pollution  control,  'Lake 
Michigan,  'Nearshore  processes,  'Eutrophication, 
'Nutrients,  'Aquatic  populations,  'Cyanophyta, 
Influent  streams,  Thermal  stratification,  Phospho- 
rus, Silica. 

The  dynamics  of  eutrophication  in  large  lakes  can 
produce  significant  inshore/offshore  differences. 
Significant  decreases  in  river  loadings  of  nutrients 
have  reduced  their  supply  to  the  nearshore  of 
southeastern  Lake  Michigan.  This  reduction  can 
affect  the  nutrient  supply  and  result  in  biological 
changes.  It  corresponds  to  sharp  increases  in  the 
abundance  of  blue-green  algae  in  this  region  of 
Lake  Michigan  after  thermal  stratification,  particu- 
larly Anacystis  incerta  and  Gomphosphaeria  lacus- 
tris.  Phosphorus-stimulated  low  dissolyed-silica 
concentrations  and  phosphorus  limitation  after 
stratification  are  the  primary  factors  contributing 
to  the  success  of  these  algae.  (Shidler-PTT) 
W89-03555 


EFFECTS  OF  PERMETHRIN  ON  PHYTO- 
PLANKTON  AND  ZOOPLANKTON  IN  AN  EN- 
CLOSURE ECOSYSTEM  IN  A  POND, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

M.  Yasuno,  T.  Hanazato,  T.  Iwakuma,  K. 

Takamura,  and  R.  Ueno. 

Hydrobiologia  HYDRB8,  Vol.  159,  No.  3,  p  247- 

258,  March  22,  1988.  9  fig,  2  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Ponds,  'In- 
secticides, 'Plankton,  'Hazardous  materials,  *Me- 
socosms,  Sediment-water  interfaces,  Daphnia,  Pre- 
dation,  Population  dynamics,  Waterfleas,  Rotifers, 
Photosynthesis,  Chrysqphyta. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


The  insecticide  permethrin  (a  synthetic  pyrethroid) 
was  applied  in  enclosures  1  m  in  diameter  and  3.5 
m  deep.  The  chemical  was  rapidly  removed  from 
the  water  to  the  sediments.  Daphnia  rosea  and  its 
predator,  Chaoborus  flavicans  were  seriously  af- 
fected by  this  application  and  disappeared  from  the 
enclosure.  Acanthodiaptomus  pacificus  increased 
as  Chaoborus  decreased.  Two  species  of  Cladocera 
which  had  not  been  observed  before  the  treatment 
established  their  populations  after  10  days,  when 
Chaoborus  had  not  recovered.  Whereas  Tropocy- 
clops  pracinus  declined  when  permethrin  was  ap- 
plied at  10  microg/L,  the  numbers  of  the  rotifer 
Keratella  valga  increased,  suggesting  a  close  rela- 
tionship between  these  two  species.  Photosynthesis 
and  phytoplankton  were  not  significantly  affected 
by  permethrin,  except  for  Ceratium  hirundinella. 
The  dominance  of  Dinobryon  divergens  continued 
in  the  treated  enclosures,  whereas  other  flagellate 
species,  Scenedesmus,  and  Nitzschia  occurred 
during  the  second  half  of  the  experiments  in  the 
control  enclosure  and  pond.  (Author's  abstract) 
W89-03566 


EXPERIMENTAL  MEASUREMENT  OF  RE- 
SOURCE COMPETITION  BETWEEN  PLANK- 
TONIC  MICROALGAE  AND  MACROALGAE 
(SEAWEEDS)  IN  MESOCOSMS  SIMULATING 
THE  SAN  FRANCISCO  BAYESTUARY,  CALI- 
FORNIA, 

CH2M  Hill,  Emeryville,  CA. 
D.  W.  Smith,  and  A.  J.  Home. 
Hydrobiologia  HYDRB8,  Vol.  159,  No.  3,  p  259- 
268,  March  22,  1988.  3  fig,  2  tab,  45  ref. 

Descriptors:  'Water  pollution  effects,  *Estuarine 
environment,  'Phytoplankton,  'Algae,  'Meso- 
cosms,  'San  Francisco  Bay,  California,  Bioassay, 
Brackish  water,  Saline-freshwater  interfaces,  Nu- 
trients, Wastewater  outfall,  Population  density, 
Diatoms,  Wastewater  disposal,  Growth  rates,  Ni- 
trogen, Nutrient  removal,  Nutrient  requirements. 

Planktonic  algae  are  not  abundant  in  the  brackish 
waters  of  San  Francisco  Bay /Estuary,  despite  the 
high  level  of  nutrients  usually  present  due  to  the 
input  of  treated  sewage  from  3  million  people. 
Seaweeds  are  sometimes  locally  abundant  in  the 
Bay.  Phytoplankton  are  abundant  and  seaweeds 
uncommon  in  the  almost-freshwater  Delta  and 
upper  Estuary  despite  lower  nutrient  levels.  Direct 
competition  between  these  algal  groups  could  ex- 
plain the  observed  distributions.  Experiments  were 
carried  out  in  flow-through  mesocosms  (analog 
tanks)  of  3  cu  m  volume.  The  macroalgae  Ulva 
lactuca  and  a  diatom-dominated  phytoplankton,  all 
from  San  Francisco  Bay,  were  grown  separately 
and  together  and  with  and  without  treated  sewage 
effluent  or  other  artificial  nutrient  additions.  When 
grown  alone  phytoplankton  and  macroalgae  were 
greatly  stimulated  by  wastewater  addition  to  un- 
modified bay  water.  The  phytoplankton  grew 
much  more  slowly  in  the  presence  of  natural  densi- 
ties of  Ulva.  Resource  competition  for  inorganic 
nitrogen  was  determined  to  be  the  probable  cause 
of  the  depression  of  phytoplankton  by  Ulva.  At  its 
rapid  growth  rates  (up  to  14%/day)  this  macroalga 
reduced  inorganic  nitrogen  to  low  levels.  Ulva  has 
a  greater  affinity  for  nitrogen  than  do  some  of  the 
plankton  of  the  Bay.  Ulva  may  outcompete  phyto- 
plankton by  reducing  nitrogen  to  levels  below 
those  capable  of  supporting  phytoplankton 
growth.  (Author's  abstract) 
W89-03567 


EFFECTS  OF  HEAVY  METALS  POLLUTION 
OF  THE  UPPER  ARKANSAS  RIVER  ON  THE 
DISTRIBUTION  OF  AQUATIC  MACROINVER- 
TEBRATES, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

R.  A.  Roline. 

Hydrobiologia  HYDRB8,  Vol.  160,  No    1,  d  3-8 

March  8,  1988.  4  fig,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Arkansas  River,  'Aquatic  animals,  'Ma- 
croinvertebrates, 'Ecological  distribution,  Water 
quality,  Water  pollution  sources,  Benthic  fauna, 
Aquatic  insects,  Species  diversity,  Hydrogen  ion 
concentration,  Flow  discharge,  Colorado. 


A  2-year  study  of  water  quality  and  types  and 
diversity  of  aquatic  macroinvertebrates  in  a  30-km 
section  of  the  river  in  Colorado  show  that  heavy- 
metal  pollution  of  the  upper  Arkansas  River  is 
presently  moderately  severe  and  conditions  for 
aquatic  life  are  generally  poor,  particularly  in  the 
Leadville  area.  Physical  and  chemical  water  pa- 
rameters were  measured,  and  macroinvertebrates 
were  collected.  The  major  sources  of  heavy-metal- 
laden  inflows  are  Leadville  Drain,  California 
Gulch,  and  a  number  of  intermittent  flows  entering 
the  Arkansas  River  between  Lake  Fork  and  Lake 
Creek.  Water  temperature  generally  increased 
downstream  as  well  as  throughout  the  summer. 
The  pH  was  slightly  alkaline,  averaging  8.0,  and 
was  generally  slightly  higher  during  the  late 
summer  and  fall  when  primary  production  was 
greatest.  Discharge  varied  greatly  during  the  year 
with  spring  runoff  accounting  for  most  of  the 
variation.  Mean  concentrations  of  most  heavy 
metals  were  usually  in  excess  of  recommended 
limits,  particularly  at  all  stations  downstream  of 
the  Leadville  Drain  inflow.  Average  diversity  indi- 
ces throughout  the  study  period  showed  that  com- 
munity structure  changed  downstream  from  the 
heavy-metals  pollution  sources.  Aquatic  insects 
from  the  orders  Diptera  (flies),  Ephemeroptera 
(mayflies),  Plecoptera  (stoneflies),  and  Trichoptera 
(caddisflies)  constituted  the  majority  of  the  orga- 
nisms collected  during  the  study.  (Shidler-PTT) 
W89-03571 


ACID  STRESS  AND  LAKE  BACTERIA:  UL- 
TRASTRUCTURAL  AND  PHYSIOLOGICAL 
CORRELATES  OF  SOME  ACID  AND  COPPER 
STRESSES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

G.  G.  Leppard,  and  S.  S.  Rao. 
Hydrobiologia  HYDRB8,  Vol.  160,  No.  2,  p  241- 
247,  March  22,  1988.  3  fig,  2  tab,  27  ref. 

Descriptors:  'Acid  rain,  'Acid  water,  'Copper, 
'Lakes,  'Bacteria,  'Bacterial  physiology,  Ecosys- 
tems, Metabolism,  Electron  microscopy,  Hydro- 
gen ion  concentration,  Aquatic  populations,  Adap- 
tation, Enzymes. 

Acid  rainfall  in  the  pH  range  of  4.0  to  4.5  has 
become  a  common  event  and  one  which  is  deleteri- 
ous to  many  aquatic  ecosystems.  The  feasibility  of 
using  cytological  features  of  natural  bacterial  pop- 
ulations as  indicators  of  adaptations  and  metabolic 
lesions  produced  by  various  acid  stresses  on  lakes 
was  studied  by  transmission  electron  microscopy 
(TEM)  of  ultrathin  sections  of  indigenous  samples 
and  of  enrichment  cultures  (grown  at  the  corre- 
sponding pH  of  the  fresh  samples).  Gram-negative 
bacteria  of  simple  morphology  were  the  major 
contributors  to  microbial  biomass;  among  the  'cell 
compartments'  of  these  Gram-negative  bacteria, 
the  cell  envelope  and  its  extracellular  extensions 
showed  changes  which  correlated  roughly  with 
the  degree  of  acid  stress.  No  unusual  relations  with 
the  inner  (peptidoglycan)  wall  layer  were  noted 
with  acid  stress  alone,  but  the  situation  changed 
upon  addition  of  copper.  This  copper-induced 
change  was  the  presence  of  an  inclusion  between 
the  cell  membrane  and  the  inner  wall  layer.  Low 
acid  stress,  high  acid  stress,  high  acid/copper 
stress,  and  the  presence  of  copper  at  minimal  acid 
stress  can  be  differentiated  by  a  TEM  examination. 
For  the  dominant  morphotypes  of  Gram-negative 
bacteria,  changes  in  the  cell  envelope  (and  its 
extensions)  correlate  also  with  changes  in  activity 
of  envelope-associated  enzymes.  (Shidler-PTT) 
W89-03575 


COMPARISON  OF  PERIPHYTON  COMMUNI- 
TY STRUCTURAL  AND  FUNCTIONAL  RE- 
SPONSES TO  HEAVY  METALS, 

Wyoming  Univ.,   Laramie.   Fish  Physiology  and 

Toxicology  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03579 


LAKE  KINNERET  PHYTOPLANKTON:  RE- 
SPONSE TO  N  AND  P  ENRICHMENTS  IN  EX- 
PERIMENTS AND  IN  NATURE, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 


Effects  Of  Pollution — Group  5C 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03591 


PREPRINTS    OF    PAPERS    PRESENTED    AT 
THE  196TH  ACS  NATIONAL  MEETING. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03595 


RISK  DUE  TO  RADIONUCLIDES  IN  DRINK- 
ING WATER, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste  Management  Programs. 
C.  R.  Cothern,  and  P.  Milvy. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1988.  p   149-150.   1   tab. 

Descriptors:  'Radioisotopes,  'Drinking  water, 
•Risks,  'Human  diseases,  'Water  pollution  effects, 
Uranium,  Strontium,  Radium,  Uranium,  Radionu- 
clides. 

Estimates  of  risk  due  to  radionuclides  in  drinking 
water  require  knowledge  of  occurrence  and  dose- 
response  relationships  for  humans.  Using  informa- 
tion presented  at  a  workshop  (published  as  the 
May  1985  issue  of  Health  Physics)  and  more  recent 
additional  information,  the  risk  due  to  radionu- 
clides in  drinking  water  has  been  evaluated.  The 
estimated  annual  population  risks  (the  number  of 
fatalities  per  year  in  the  United  States)  are:  (1) 
226Ra  -  3  to  60  excess  cases,  (2)  228Ra  -  3  to  60 
excess  cases,  (3)  natural  uranium  -  1  to  10  excess 
cases,  (4)  222Ra  -  80  to  800  excess  cases,  and  (5) 
90Sr  -  0.2  to  1  excess  cases.  (See  also  W89-03595) 
(Author's  abstract) 
W89-03606 


LIVER  STRUCTURAL  ALTERATIONS  AC- 
COMPANYING CHRONIC  TOXICITY  IN 
FISHES:  POTENTIAL  BIOMARKERS  OF  EX- 
POSURE. 

California  Univ.,  Davis.  School  of  Medicine. 
D.  E.  Hinton,  D.  J.  Lauren,  T.  L.  Holliday,  and  C. 
S.  Giam. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  233-235.  24  ref. 
National  Cancer  Institute  grant  CA45131  and  Na- 
tional Institute  of  Environmental  Health  Sciences 
grant  ESO4699-01. 

Descriptors:  'Fish  diseases,  'Carcinogens,  'Toxici- 
ty, 'Water  pollution  effects,  Liver,  Population  ex- 
posure, Bioindicators,  Sublethal  effects,  Fish. 

Laboratory  exposure  of  fish  to  reference  carcino- 
gens and  field  investigations  of  fish  from  polluted 
sites  indicate  the  involvement  of  liver  in  chronic 
toxicity.  Tissue  lesions  include  neoplastic  and  in- 
flammatory responses  while  hepatocellular  alter- 
ations signal  lethal  as  well  as  sublethal  cellular 
changes.  Recent  investigations  on  histogenesis  of 
chronic  toxicity  in  laboratory  studies  and  extensive 
examination  of  feral  fishes  from  impacted  sites 
show  similar  lesions  including  apoptosis,  spongiosis 
hepatis,  karyocytomegaly  of  hepatocytes,  peribi- 
liary  spongiotic  edema,  and,  in  specific  instances, 
neoplasms  of  liver.  The  application  of  this  spec- 
trum of  hepatic  alterations  as  biomarkers  for  field 
investigations  is  proposed.  (See  also  W89-03595) 
(Author's  abstract) 
W89-03621 


HISTOPATHOLOGY  OF  ATLANTIC 

TOMCOD:  A  POSSIBLE  MONITOR  OF  XENO- 
BIOTICS  IN  NORTHEAST  TIDAL  RIVERS 
AND  ESTUARIES, 

Louisville  Univ.,  KY. 
S.  M.  Cormier,  and  R.  N.  Racine. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  236-239.  3  fig,  5 
ref. 
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Group  5C— Effects  Of  Pollution 

Descriptors:  *Fish  disease,  'Histology,  'Carcino- 
gens,  *Water  pollution  effects,  *Toxicity,  Tomcod, 
Etiology,  Hudson  River,  Saco  River,  Pawcatuck 
River,  Rivers,  Liver,  Fish. 

More  than  500  Atlantic  tomcod  Microgadus 
tomcod,  were  evaluated  for  gross  and  histological 
evidence  of  hepatocellular  carcinoma.  Atlantic 
tomcod,  inhabiting  tidal  rivers  of  the  Northeast 
United  States,  appear  to  exhibit  differential  levels 
of  liver  disease  that  may  be  associated  with  xeno- 
biotics.  Populations  of  tomcod  from  the  Hudson 
River  have  exhibited  a  very  high  incidence  of 
hepatocellular  carcinoma  while  less  impacted 
rivers,  such  as  the  Pawcatuck  River,  Rhode  Island 
and  the  Saco  River,  Maine  were  much  lower.  A 
comparative  study  of  liver  histology  from  the 
Pawcatuck  River  and  the  Hudson  River  indicated 
that  in  the  adult  tomcod  from  the  Hudson  popula- 
tion, hepatic  function  was  compromised  by  fatty 
infiltration,  basophilic  foci,  areas  of  cellular  alter- 
ation, and  hepatocellular  carcinoma.  Hepatic  lipid 
levels  from  the  Hudson  River  (36.3%)  were  signifi- 
cantly elevated  over  those  from  Pawcatuck  River 
tomcod  (11.0%),  as  quantified  by  morphometric 
analyses  of  plastic  sections  of  livers.  An  etiology 
involving  xenobiotics  is  highly  suspect  for  these 
effects  since  it  is  known  that  elevated  detoxifica- 
tion of  some  organics  results  in  increased  hepatic 
lipid  levels.  (See  also  W89-03595)  (Miller-PTT) 
W89-03622 


CROAKER  (NIBEA  MITSUKURII)  AND  THE 
SEA  CATFISH  (PLOTOSUS  ANGUILLARIS) 
MAY  BE  CONSIDERED  AS  USEFUL  BIO- 
MARKERS  OF  COASTAL  POLLUTION, 

Shizuoka  Univ.  (Japan).  Lab.  of  Food  Hygiene. 
M.  Yamashita,  N.  Kinae,  I.  Kimura,  H.  Ishida,  and 
H.  Kumai. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  241-244.  2  fig,  4 
tab,  2  ref. 

Descriptors:  *Bioindicators,  *Water  pollution  ef- 
fects, 'Fish  disease,  *Coastal  waters,  *Effluents, 
Estimating,  Fish,  Croaker,  Catfish,  Pulp  wastes, 
Carcinogens. 

The  possibility  of  using  croaker  and  sea  catfish 
species  as  biomarkers  in  the  aquatic  environment 
which  is  contaminated  with  chemical  substances  is 
reported.  The  chromatophoroma  in  the  croaker 
showed  unique  geographic  distribution  in  the  Pa- 
cific coast  of  Japan.  The  average  tumor  incidence 
at  station  A  was  about  47%  in  1973-1981.  Skin 
pigment  cell  hyperplasia  in  the  sea  catfish  was 
found  in  the  same  area  at  incidence  of  14%  in 
1979-1981.  The  incidence  of  these  skin  diseases 
gradually  decreased  in  recent  years.  The  decrease 
appears  to  have  resulted  from  improvement  of  the 
treatment  plant  effluent  which  is  mainly  dis- 
charged from  a  kraft  pulp  mill  into  the  coastal 
area.  Both  fish  diseases  were  induced  in  the  labora- 
tory by  administration  of  the  pulp  mill  effluent  as 
well  as  known  carcinogens  such  as  7,12- 
dimethylbenzo(a)-anthracene,  N-methyl-N'-nitro- 
N-nitrosoguanidine  and  6-hydroxymethyl-2-(2-(5- 
nitro-2-furyl)vinyl)pyridine.  From  the  above  re- 
sults, the  croaker  and  the  sea  catfish  may  be  useful 
biomarkers  for  the  estimation  of  coastal  water 
qualities.  (See  also  W89-03595)  (Miller-PTT) 
W89-03623 


MACROPHAGE  RESPONSES  OF  ESTUARINE 
FISH  AS  BIOINDICATORS  OF  TOXIC  CON- 
TAMINATION, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03624 


IDENTIFICATION  AND  APPLICATION  OF 
PHYSIO-CHEMICAL  MARKERS  TO  DEMON- 
STRATE BIOLOGICAL  RESPONSE, 

Maryland    Dept.   of  Natural   Resources,   Oxford, 

MD 

E.  B.  May. 

IN:   Preprints  of  Papers  Presented  at  the   196th 

ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 


Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1988.   p  251-253.   2  fig. 

Descriptors:  *Metals,  'Organic  compounds,  'Tox- 
icity, Physicochemical  properties,  'Water  pollu- 
tion effects,  'Fish,  Finfish,  Physicochemical  prop- 


A  range  of  disciplines  and  technologies  are  being 
applied  to  demonstrate  biological  response  to  natu- 
ral and  anthropogenic  changes  in  habitats.  Of  key 
concern  are  toxics  (metals  and  organics)  and  meth- 
ods to  relate  biochemical,  morphological,  physio- 
logical, behavioral,  and  population  dynamics  data 
to  contaminants.  Examples  where  the  above  data 
sets  relate  to  one  another  and  how  such  informa- 
tion provide  strong  correlations  to  toxics  present  in 
the  environment  is  discussed.  The  examples  also 
serve  to  demonstrate  scenerios  for  monitoring 
toxic  effects  using  physio-chemical  markers.  Data 
generated  can  provide  explanations  for  observed 
toxic-related  changes  involving  the  morphology, 
physiology  and  behavior  of  finfish.  (See  also  W89- 
03595)  (Author's  abstract) 
W89-03625 


USE  OF  BIOENERGETIC  MEASUREMENTS 
FOR  DETECTING  SUBLETHAL  POLLUTANT- 
INDUCED  STRESS  IN  AQUATIC  ORGANISMS, 

Battelle  Ocean  Sciences,  Duxbury,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03626 

INTESTINAL  NUTRIENT  ABSORPTION  -  A 
BIOMARKER  FOR  DELETERIOUS  HEAVY 
METALS  IN  AQUATIC  ENVIRONMENTS, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03627 


LIVER  CYTOCHROME  P-450E  LEVELS  ASSO- 
CIATED WITH  CHLOROBIPHENYL  RESI- 
DUES IN  STARRY  FLOUNDER  FROM  SAN 
FRANCISCO  BAY, 

Woods  Hole  Oceanographic  Institution,  MA. 
Dept.  of  Biology. 

J.  J.  Stegeman,  B.  R.  Woodin,  D.  W.  Rice,  L. 
Susani,  and  R.  B.  Spies. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  261-263.  1  tab,  9 
ref.  NOAA  contract  50ABNC-700089. 

Descriptors:  'Toxic  wastes,  'Fish  physiology, 
'Flounders,  'Polychlorinated  biphenyls,  'San 
Francisco  Bay,  'Water  pollution  effects,  Hydro- 
carbons, Western  Blot  Assay,  Bioindicators,  Fish 
diseases,  Liver. 

Relationships  between  levels  of  P-450E,  which  is 
induced  in  fish  by  polycyclic  aromatic  hydrocar- 
bons or  polychlorinated  biphenyls,  and  environ- 
mental chemicals  in  fish  were  evaluated.  Catalytic 
assay  and  Western  blot  analysis  (with  monoclonal 
antibody  1-12-3)  showed  that  a  counterpart  to  P- 
450E  is  a  beta-napthoflavone-inducible  ethoxyre- 
sorufin  O-deethylase  catalyst  in  starry  flounder 
(Platichthys  stellatus).  P-450E  levels  in  groups  of 
flounder  from  five  sites  around  San  Francisco  Bay 
correlated  positively  with  total  polychlorinated  bi- 
phenyl  content  in  liver.  Stronger  correlation  was 
seen  between  P-450E  levels  and  congeners  known 
as  mixed  type  inducers  in  mammals.  Ethoxyresoru- 
fin  O-deethylase  activity  correlated  less  well  with 
polychlorinated  biphenyl  levels,  suggesting  that 
some  factors  can  influence  catalytic  function  but 
not  the  levels  of  P-450E.  The  results  show  that  P- 
450E  levels  detected  immunochemically  can  dis- 
close a  sensitive  biological  change,  accurately  re- 
flecting the  degree  of  environmental  contamination 
by  some  chemicals.  Although  strongly  suggestive, 
the  results  do  not  require  that  polychlorinated 
biphenyls  are  the  causative  agents  of  induction; 
compounds  co-varying  with  polychlorinated  bi- 
phenyl residues  could  be  the  active  inducers.  (See 
also  W89-03595)  (Miller-PTT) 
W89-03628 


METALLOTHIONEIN  AS  A  BIOMARKER  OF 
ENVIRONMENTAL  METAL  EXPOSURE:  SPE- 
CIES-DEPENDENT EFFECTS, 

Northeast  Louisiana  Univ.,  Monroe.  Toxicology 

Program. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03629 


METAL-BINDING  PROTEINS  FOR  THE  DE- 
TECTION OF  HEAVY  METALS  IN  AQUATIC 
ORGANISMS, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03630 


INVESTIGATIONS  INTO  THE  POSSIBLE 
USES  OF  MARINE  FLATFISH  METALLATH- 
IONEIN  CONCENTRATIONS  AS  AN  INDICA- 
TOR OF  TOXIC  METAL  EXPOSURE, 

Institute  of  Marine  Biochemistry,  Aberdeen  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W89-03631 


CARCINOGENICITY  AND  DNA  BINDING  OF 
BENZO(A)PYRENE  AND  7,12- 

DIMETHYLBENZ(A)ANTHRACENE  IN  RAIN- 
BOW TROUT  BY  CONTROLLED  LABORATO- 
RY EXPOSURE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Food  Sci- 
ence and  Technology. 

A.  T.  Fong,  J.  D.  Hendricks,  and  G.  S.  Bailey. 
IN:  Preprints  of  Papers  Presented  at  the   196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  290-291. 

Descriptors:  'Toxic  wastes,  'Carcinogens,  'Trout, 
'Fish  diseases,  'Population  exposure,  'Hydrocar- 
bons, 'Water  pollution  effects,  Deoxyribonucleic 
acid,  Benzopyrenes,  Aromatic  compounds,  Stages. 

The  carcinogenicity  and  deoxyribonucleic  acid 
binding  of  benzo(a)pyrene  and  7,12- 
dimethylbenz(a)anthracene  in  the  rainbow  trout 
were  studied  by  controlled  laboratory  exposure. 
Two  parameters  which  may  influence  tumor  re- 
sponse to  polycyclic  aromatic  hydrocarbons  were 
examined:  (1)  route  of  exposure,  and  (2)  life  stage 
at  exposure.  Although  rainbow  trout  seldom  inhab- 
it polluted  environments  where  fish  tumor  epizoo- 
tics occur,  this  extensively  studied  fish  species  pro- 
vides a  useful  model  for  examining  the  carcinogen- 
ic effects  of  environmental  contamination  because 
they  have  been  shown  to  be  highly  sensitive  to  the 
carcinogenic  effects  of  alfatoxin  Bl  and  more  than 
20  other  carcinogens.  Liver  tumors  were  induced 
by  long  term  dietary  or  ip  administration  of 
benzo(a)pyrene.  Gill  uptake  was  an  effective  route 
of  administration  for  inducing  tumors  by  7,12- 
dimethylbenz(a)anthracene.  In  addition  to  liver 
tumors,  stomach  and  swim  bladder  were  major 
sites  of  tumor  formation  in  fish  exposed  to  7,12- 
dimethylbenz(a)anthracene.  Trout  embryos  were 
sensitive  to  the  carcinogenic  actions  of  the 
benzo(a)pyrene  and  .V2" 

dimethylbenz(a)anthracene  by  either  direct  injec- 
tion or  by  exposure  to  aqueous  solutions  of  polycy- 
clic aromatic  hydrocarbons.  Covalent  binding  of 
7,12-dimethylbenz(a)anthracene  metabolites  to 
deoxyribonucleic  acid  was  found  in  studies  using 
isolated  hepatocytes  and  embryos.  The  results  of 
this  study  show  that  the  trout  is  sensitive  to  the 
carcinogenic  effects  of  polycyclic  aromatic  hydro- 
carbons at  embryo,  fry  and  juvenile  life  stages  and 
that  tumor  response  and  site  of  tumor  formation 
depend  on  the  polycyclic  aromatic  hydrocarbon, 
the  dose,  and  the  route  of  administration.  (See  also 
W89-03595)  (Miller-PTT) 
W89-03632 

CHARACTERIZATION  OF  C-KI-RAS  ONCO- 
GENES IN  LIVER  NEOPLASMS  OF  WINTER 
FLOUNDER  FROM  BOSTON  HARBOR, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Applied  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03633 
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EVALUATION  OF  CANDIDATE  MEASURES 
OF  BIOLOGICAL  EFFECTS  FOR  THE  NA- 
TIONAL STATUS  AND  TRENDS  PROGRAM, 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-03634 


ANALYSIS  OF  MUSKRAT  POPULATIONS 
FOR  BIOINDICATORS  OF  EXPOSURE  TO 
CONTAMINANTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.  of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03635 


SUBLETHAL    EXPOSURE    OF    EXTRACTED 
SEDIMENTS  INDUCES  HEPATIC  CELLULAR 
ALTERATIONS   IN   MEDAKI,   ORYZIAS   LA- 
TD?ES:  AN  ASSAY  FOR  TESTING  THE  PRES- 
ENCE OF  CARCINOGENS, 
Louisville  Univ.,  KY.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03636 


IMPACTS  OF  TREATED  MUNICIPAL 
WASTEWATERS  ON  EARLY  LD7E  STAGES  OF 
FISHES, 

New  Jersey  Medical  School,  Newark.  Dept.  of 
Anatomy. 

P.  Weis,  J.  S.  Weis,  and  A.  Greenberg. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  322-325.  3  fig. 
NOAA  grant  NA85AA-D-SG084. 

Descriptors:  'Wastewater  pollution,  *Chlorination, 
'Wastewater  treatment,  'Toxicity,  'Municipal 
wastewater,  'Effluents,  'Fish  diseases,  'Estuaries, 
Mummichog,  Flounders,  Embryonic  growth  stage, 
Juvenile  growth  stage,  Larval  growth  stage, 
Hudson  Estuary,  Raritan  Estuary,  Bass,  Chemical 
analysis,  Flounders. 

The  impacts  of  chlorinated  effluents  from  munici- 
pal wastewater  treatment  facilities  on  the  sensitive 
early  life  stages  of  three  fish  common  to  the 
Hudson-Raritan  Estuary  were  studied.  Batch-to- 
batch  variability  in  the  chemistry  of  the  effluents 
was  reflected  in  biological  impact.  Embryos  of  the 
mummichog  (Fundulus  heteroclitus)  might  survive 
>  50%  or  <  10%  effluent.  Effects  of  a  moderately 
toxic  batch  included  cardiovascular  and  skeletal 
defects,  depression  of  heart  rate,  and  poor  hatch. 
Embryos  of  the  winter  flounder  (Pseudopleuron- 
ectes  americanus)  had  decreased  hatch,  skeletal 
defects,  and  decreased  larval  growth.  Growth  of 
juveniles,  as  determined  by  a  fin  regeneration 
assay,  was  depressed  at  concentrations  <  or  = 
10%  by  all  three  batches  assayed  with  striped  bass 
(Morone  saxatilis),  one  of  two  batches  tested  with 
mummichog,  and  not  at  all  by  one  batch  tested 
with  winter  flounder.  (See  also  W89-03595) 
(Miller-PTT) 
W89-03637 


DNA-ADDUCTS  IN  FISH  EXPOSED  TO  ALKY- 
LATING CARCINOGENS, 

Texas  A  and  M  Univ.  at  Galveston.  Dept.  of 
Marine  Sciences. 

C.  S.  Giam,  J.  L.  Williams,  A.  Bahnson,  T.  L. 
Holliday,  and  R.  Weller. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.   1988.  p  337-340.  25  ref. 

Descriptors:  'Carcinogens,  'Water  pollution  ef- 
fects, 'Trace  levels,  Fish  disease,  Deoxyribonu- 
cleic acid,  Fish,  Trout  Chemical  analysis,  Mass 
spectrometry. 

Rainbow  trout  (Salmo  gairdneri)  were  exposed  by 
ip  injection  of  a  single  dose  of  the  potent  mammali- 
an carcinogen  diethylnitrosoamine  (DEN).  After 
different  lime  intervals,  the  hydrolysates  of  their 
hepatic  deoxyribonucleic  acid  were  analyzed  for 
picomole  quantities  of  acid  hydrolysates.  This  eth- 


ylated  base  was  not  found  in  the  unexposed  control 
fish.  Fourier  transform  ion  cyclotron  resonance 
mass  spectrometry  was  helpful  in  characterizing 
the  ultra-trace  amounts  of  this  base  as  well  as  the 
nucleosides  and  nucleotides.  Excretion  of  DEN 
was  rapid  and  high  (as  high  as  80%  within  24  hrs). 
(See  also  W89-03595)  (Miller-PTT) 
W89-03638 


FORMATION  AND  PERSISTENCE  OF  DNA 
ADDUCTS  IN  LIVER  AND  KIDNEY  OF 
BROWN  BULLHEADS  EXPOSED  TO 
BENZO(A)PYRENE  (BP), 

State  Univ.  of  New  York  Coll.  at  Buffalo.  Great 
Lakes  Lab. 

H.  C.  Sikka,  C.  Kandaswami,  J.  P.  Rutkowski,  K. 
Earley,  and  R.  C.  Gupta. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  355-356.  8  ref. 
EPA  grants  R-8 13799  and  CR-8 13840. 

Descriptors:  'Toxic  wastes,  'Benzopyrenes,  'Car- 
cinogens, 'Liver,  'Kidney,  'Bullhead,  'Water  pol- 
lution effects,  Deoxyribonucleic  acid,  Fish,  Fish 
disease,  Population  exposure,  Aromatic  com- 
pounds, Hydrocarbons. 

The  formation  and  persistance  of  benzo(a)pyrene- 
deoxyribonucleic  acid  adducts  in  the  liver  and 
kidney  of  brown  bullhead  (Ictalurus  nebulosus),  a 
fish  species  susceptible  to  the  carcinogenic  action 
of  polynuclear  aromatic  hydrocarbons  was  investi- 
gated. Using  P32-postlabeling  procedure, 
benzo(a)pyrene-deoxyribonucleic  acid  adducts  in 
liver  and  kidney  of  the  fish  of  the  fish  were  ana- 
lyzed at  various  times  after  treatment  with 
benzo(a)pyrene.  The  formation  of  the  hydrocar- 
bon-deoxyribonucleic  acid  adducts  in  liver  pro- 
ceeded very  slowly  up  to  7  days  after  treatment. 
Following  this  lag,  there  was  a  rapid  increase  in 
the  level  of  the  deoxyribonucleic  acid  adducts  with 
the  maximum  binding  noticed  after  treatment.  Sub- 
sequently, a  substantial  decline  in  the  level  of 
benzo(a)pyrene-deoxyribonucleic  acid  adducts  oc- 
curred. After  42  days  of  treatment,  the  total  adduct 
level  in  liver  deoxyribonucleic  acid  had  decreased 
to  32%  of  the  maximum  adduct  level.  The  general 
trend  for  the  formation  and  persistance  of  the 
benzo(a)pyrene-deoxyribonucleic  acid  adducts  in 
kidney  was  similar  to  that  noticed  with  liver  except 
that  the  maximum  deoxyribonucleic  acid  adduct 
formation  occurred  12-15  days  after  treatment  and 
the  rate  of  adduct  removal  was  slower.  The  pre- 
dominant adduct  (about  85%)  in  both  liver  and 
kidney  deoxyribonucleic  acid  was  tentatively  iden- 
tified as  benzo(a)pyrene-7,8-dihydrodiol-9,10-epox- 
ide-deoxyguanosine.  (See  also  W89-03595)  (Au- 
thor's abstract) 
W89-03639 


ANALYSIS  OF  BLOOD  BIOMARKERS  FROM 
BLUEGILL  SUNFISH, 

Western  Carolina  Univ.,  Cullowhee,  NC. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03640 


PARTS-PER-TRILLION  LEVELS  OF  POLY- 
CHLORINATED  DIBENZOFURANS  FOUND 
IN  THE  EDIBLE  PORTION  OF  SELECTED 
FISH, 

Food  and  Drug  Administration,  Washington,  DC. 

Contaminants  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03649 


ASSESSMENT  OF  HEALTH  RISK  FROM 
LITHOGENIC  MERCURY, 

Portland  State  Univ.,  OR. 
D.  A.  Dunnette. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  397-399. 

Descriptors:  'Risks,  'Mercury,  'Sediment,  'Fish, 
•Path  of  pollutants,  'Water  pollution  effects, 
'Model  studies,  'Population  exposure,  Lithogenic 
mercury.  Human  diseases. 


Potential  health  risks  to  individuals  consuming  un- 
usually large  quantities  of  fish  with  lithogenic  mer- 
cury were  investigated.  Exposure  assessment  in- 
volved an  evaluation  of  mercury  production  con- 
centrations and  dynamics  in  Oregon  water,  sedi- 
ment and  fish.  Risk  was  characterized  by  integrat- 
ing available  dose-response  information.  Results 
suggest  that  the  anthropogenic  source  model  may 
not  be  appropriate  for  evaluating  exposure  from 
lithogenic  sources.  (See  also  W89-03595)  (Miller- 
PTT) 
W89-03650 


ROBUST  BAYES  MODELS  OF  FISH  RE- 
SPONSE TO  LAKE  ACIDIFICATION, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 
K.  H.  Reckhow. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  61-72,  2 
tab,  25  ref.  US  EPA  Contract  CR-81 1837-01-0. 

Descriptors:  'Systems  analysis,  'Water  chemistry, 
'Acid  rain  effects,  'Limnology,  'Acid  rain, 
'Lakes,  'Model  studies,  'Fish,  'Policy  making, 
Chemical  properties,  Rainfall,  Precipitation,  Trout, 
Administrative  decisions,  Regression  analysis. 

A  large  historical  data  set  from  the  Adirondack 
region  of  the  United  States  was  created  to  study 
the  relationship  between  water  chemistry  variables 
associated  with  acid  precipitation  and  the  pres- 
ence/absence of  selected  fish  species.  From  these 
data,  logistic  function  models  for  presence/absence 
were  fitted  for  brook  trout  and  lake  trout,  using 
maximum  likelihood  and  robust  Bayes  methods. 
The  robust  Bayes  procedure  used  herein  is  a  com- 
promise estimator  between  Bayes  and  empirical 
Bayes,  with  the  final  expression  based  on  classical 
risk  function  criteria.  A  cross-validation  study  will 
be  used  to  aid  in  selection  of  a  preferred  model  for 
policy  analysis.  (See  also  W89-03679)  (Author's 
abstract) 
W89-03686 


DECISION  SUPPORT  SYSTEM  FOR  SELECT- 
ING EUTROPHICATION  CONTROL  STRATE- 
GIES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03701 


INTERVENTION    ANALYSIS   TO    ESTIMATE 
PHOSPHORUS  LOADING  SHIFTS, 

Soap  and  Detergent  Association,  New  York. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03708 


SENSITIVITY  OF  N2-FIXING  BLUE-GREEN 
ALGAE  IN  COMPETITION  FOR  GROWTH 
PREREQUISITES, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.   of  Hydrology  and  Water  Resources  Engi- 
neering. 
O.  Varis. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  339- 
342,  3  fig,  4  ref. 

Descriptors:  'Eutrophication,  'Model  studies, 
'Cyanophyta,  'Nutrients,  'System  analysis, 
'Algae,  Growth,  Seasonal  variation,  Water  qual- 
ity, Nitrogen,  Phosphorus,  Ecology,  Temperature, 
Water  temperature,  Physical  properties,  Biomass, 
Nitrogen  fixation. 

The  algal  dynamics  of  Lake  Kuortaneenjarvi,  Fin- 
land were  investigated.  Nitrogen-fixing  blue-green 
algal  blooms  in  late  summer  account  for  the  main 
water  quality  problems  of  the  lake.  Data  were 
collected  for  one  year  and  a  lumped  parameter 
model  was  constructed  with  special  emphasis  on 
nitrogen,  phosphorus,  and  algal  dynamics.  The 
model  was  then  used  to  analyze  competition  pre- 
requisites of  blue-green  algae  with  respect  to  nitro- 
gen, phosphorus,  water  temperature,  and  irradi- 
ance.  The  model  was  found  to  behave  in  a  logical 
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manner,  and  the  outcome  was  consistent  with  theo- 
retical and  experimental  ecological  knowledge.  Ni- 
trogen was  found  to  predominate  over  phosphorus 
as  a  growth-limiting  nutrient  in  summer.  Increase 
in  nitrogen  load  caused  a  decline  in  the  biomass  of 
blue-green  algae,  especially  when  nitrogen  load 
was  low.  The  competition  prerequisites  of  nitrogen 
fixers  were  diminished  by  the  decrease  in  the  im- 
portance of  nitrogen  as  a  limiting  factor  and  by  a 
great  biomass  of  other  algae  competing  for  the 
same  resources.  It  is  concluded  that  the  modeling 
and  perturbation  approach  used,  even  if  suffering 
from  uncertainty,  is  suitable  for  analyses  of  badly 
defined  systems  and  their  models.  (See  also  W89- 
03679)  (Doria-PTT) 
W89-03713 


PATHOGEN  RISK  ASSESSMENT  FEASIBILI- 
TY STUDY. 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Office  of  Research  and  Development. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-191440. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/6-88/003,  March  1988. 
225p,  8  fig,  38  tab,  133  ref,  2  append. 

Descriptors:  'Model  studies,  *Water  pollution  ef- 
fects, 'Sludge  disposal,  'Wastewater  treatment, 
'Risks,  'Pathogens,  Sludge  digestion,  Protozoa, 
Fungi,  Viruses,  Bacteria,  Lime,  Temperature,  Hy- 
drogen ion  concentration. 

An  investigation  was  conducted  to  determine 
whether  a  risk  assessment  is  feasible  for  the  health 
effects  of  exposure  to  pathogens  in  sludge.  The 
study  advances  the  view  that  sufficient  data  exist 
and  models  are  available  to  handle  the  data.  Vary- 
ing quantities  and  qualities  of  data  are  available  for 
a  limited  number  of  pathogen  species  in  order  to 
conduct  a  microbiological  risk  assessment.  The 
kinds  and  concentrations  of  pathogenic  bacteria, 
viruses,  helminths,  protozoa  and  fungi  have  been 
documented  in  the  literature  for  sewage  and 
sludges.  Concentrations  range  from  10  to  the  6th  to 
10  to  the  8th/g  dry  weight  for  fecal  indicator 
bacteria  to  100  to  100,000  for  other  bacteria,  vi- 
ruses and  parasites.  Studies  on  the  effects  of  anaer- 
obic digestion,  aerobic  digestion,  composting  and 
lime  stabilization  treatment  processes  revealed  re- 
ductions in  concentrations  of  pathogens  of  0.5-4 
orders  of  magnitude.  Composting  has  dramatic  re- 
ductions of  2  to  >4  orders  of  magnitude  for  bacte- 
ria, viruses  and  parasites.  By  contrast,  lime  stabili- 
zation treatment  reduces  bacteria  by  0.5-4  orders, 
by  >4  orders  of  magnitude  for  viruses  and  by 
<0.5  orders  of  magnitude  for  parasites.  At  all 
disposal  sites,  pathogen  concentrations  may  be  re- 
duced by  dilution,  temperature,  moisture,  sunlight, 
pH  and  presence  of  antagonistic  organisms.  Five 
major  pathways  from  disposal  site  to  exposure  sites 
(surface  water,  groundwater,  soil/sediments,  food, 
and  aerosols/particulates)  are  presented  in  a  14- 
compartment  pathway  model  and  are  described  in 
considerable  detail  in  the  text.  The  Seattle  model 
and  the  Sandia  model  can  track  pathogens  through 
some  of  the  pathways  mentioned  in  conclusion  5 
and  to  some  extent  describe  the  influence  of  envi- 
ronmental variables  on  pathogen  concentrations. 
The  Seattle  model  is  simple  mathematically  and  is 
designed  to  utilize  the  existing  database.  The 
Sandia  model  is  more  complex  and  requires  more 
data  than  presently  available.  These  models  can  be 
improved  by  adding  transport  functions  to  the 
Seattle  model  or  eliminating  parts  of  the  Sandia 
model  and  thus  simplifying  it.  (Lantz-PTT) 
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Algae. 

Solvent  Green  3  is  an  anthraquinone  dye  used  by 
the  military  in  M 1 8  green  smoke  grenades.  Solvent 
Green  3,  also  known  as  D  and  C  No.  6  is  certified 
and  approved  for  use  in  contact  lenses  and  exter- 
nally applied  drugs  and  cosmetics.  The  environ- 
mental release  of  Solvent  Green  3  may  occur 
during  manufacturing,  during  formulation  and 
loading  of  smoke  grenades,  or  upon  detonation  of 
grenades  during  training  and  testing  operations. 
Colored  smoke  grenades  are  formulated  and 
loaded  at  the  Pine  Bluff  Arsenal,  Arkansas.  The 
primary  aquatic  systems  receiving  wastewaters  at 
the  arsenal  are  the  Arkansas  River  and  associated 
drainages.  Prior  to  the  installation  of  a  pollution 
abatement  facility  in  1979,  contamination  to  this 
system  from  untreated  pyrotechnic  wastes  was  re- 
ported as  significant.  Sufficient  data  to  determine 
the  toxicity  of  Solvent  Green  3  in  freshwater 
aquatic  organisms  are  lacking.  The  96-hr  TL  50  for 
Pimephales  promelas  is  >  100  mg/L,  which  would 
indicate  that  the  dye  is  relatively  nontoxic.  Static 
acute  tests  with  fish  and  invertebrates  exposed  to  a 
Solvent  Yellow  33/Solvent  Green  3  mixture 
(30:70),  provide  limited  and  inconsistent  informa- 
tion. Mortality  was  observed  in  only  one  (rainbow 
trout)  of  the  eight  species  tested  at  solubility  limits, 
0.076  mg/L  Solvent  Yellow  33  and  <  0.002  mg/L 
Solvent  Green  3.  Because  sufficient  data  are  not 
available,  EPA  guidelines  could  not  be  used  to 
calculate  a  Final  Acute  Value  for  the  dye,  and, 
consequently,  a  Criterion  Maximum  Concentration 
could  not  be  determined.  Due  to  the  possible  depo- 
sition of  the  dye  in  aquatic  sediments,  toxicity 
studies  with  burrowing  mayflies  are  recommended. 
Solvent  Green  3,  at  a  concentration  of  10  mg/L, 
causes  a  transient  reduction  in  growth  of  the  green 
alga  Selenastrum  capricornutum.  No  toxic  effects 
were  observed  at  1  mg/L.  The  Solvent  Yellow  33/ 
Solvent  Green  3  mixture  significantly  reduces  algal 
growth  at  the  estimated  aqueous  solubility  limits, 
0.198  mg/L  Solvent  Yellow  33  and  <0.002  mg/L 
Solvent  Green  3.  (See  also  W89-03768)  (Lantz- 
PTT) 
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The  available  data  on  the  environmental  fate, 
aquatic  toxicity,  and  mammalian  toxicity  of  Sol- 
vent Yellow  33,  a  quinoline  dye  used  in  colored 
smoke  grenades,  were  reviewed.  Colored  smoke 
grenades  are  formulated  and  loaded  at  the  Pine 
Bluff  Arsenal,  Arkansas.  During  typical  produc- 
tion of  pyrotechnic  items,  approximately  1%  to 
2%  of  the  smoke  formulation  is  released  into  the 
aquatic  environment.  The  results  of  static  acute 
toxicity  tests  indicate  that  Solvent  Yellow  33  is  not 
lethal  to  fish  and  aquatic  invertebrates  at  solubility 
limits  ranging  from  0.089  mg/L  at  12  C  to  0.18 
mg/L  at  22  C.  Toxicity  tests  with  the  green  alga 
Selenastrum  capricornutum  show  that  Solvent 
Yellow  33  significantly  reduces  algal  growth 
(measured  as  cell  density  and  biomass)  at  the  solu- 
bility limit  of  0.20  mg/L.  However,  additional  tests 
with  a  series  of  concentrations  above  and  below 
solubility  should  be  performed  to  accurately  deter- 
mine the  toxicity  of  Solvent  Yellow  33  in  freshwa- 
ter aquatic  organisms.  Consequently,  according  to 
the  EPA  guidelines,  data  are  currently  unavailable 
to  establish  the  Criterion  Maximum  Concentration 
and  the  Criterion  Continuous  Concentration  for 
the  protection  of  aquatic  life  and  its  uses.  (See  also 
W89-03767)  (Lantz-PTT) 
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North  Carolina  Univ.  at  Charlotte.  Dept.  of  Math- 
ematics. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03821 
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Saint  Martin's  Coll.,  Lacey,  WA.  Dept.  of  Civil 

Engineering. 
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Significant  differences  in  phytoplankton  abundance 
developed  among  identical,  untreated  enclosures, 
maintained  in  a  fertile  lake  in  northern  Italy  for  14 
days.  Differences  in  soluble  reactive  phosphorus 
concentration  were  significant  after  7  days  and 
developed  more  rapidly  if  the  water  columns  were 
isolated  from  the  sediment.  Three  replicate  enclo- 
sures were  used  per  treatment  to  investigate  heavy 
metal  toxicity.  For  plankton  abundance  and  phy- 
sico-chemical variables,  the  within-treatment  coef- 
ficient of  variation  exceeded  50%  if  experiments 
were  >3  weeks.  Containment  within  enclosures 
affected  the  ecosystem  differently  in  different  sea- 
sons, but  planktonic  populations  resembled  those  in 
the  lake.  Cadmium,  copper  and  mercury  additions 
of  between  10  and  100  micrograms/1  had  little 
immediate  effect  upon  phytoplankton  biomass  in 
summer.  In  winter,  marked  reductions  occurred  in 
the  first  two  days  of  the  experiment.  Zooplankton 
was   more   sensitive   than   phytoplankton   to   the 
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heavy  metals  in  summer.  As  the  direct  toxicity  of 
the  heavy  metals  subsided,  there  was  disruption  of 
zooplankton  predation  and  nutrient  regeneration. 
In  summer,  reduced  grazing  by  heavy-metal-sensi- 
tive zooplankton  caused  algae  to  proliferate, 
whereas  in  winter,  inorganic  nutrients  later  sup- 
ported larger  populations  of  algae  than  would  oth- 
erwise have  occurred.  Low  nutrient  concentra- 
tions in  summer  probably  reflected  rapid  uptake  in 
productive  conditions.  Mercury  persisted  in  the 
water  for  a  shorter  period  than  did  either  cadmium 
or  copper.  Copper  remained  longest  in  the  water 
column  and  was  largely  associated  with  suspended 
particulate  material.  Cadmium  also  persisted  in  the 
water  column  but  remained  largely  in  solution. 
Heavy  metal  accumulation  in  sediment  was  not 
evident,  but  may  have  been  masked  by  high  back- 
ground concentrations.  (Author's  abstract) 
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In  its  middle  section,  the  Buech  river  drains 
wastewater  from  the  city  of  Laragne.  The  spatial 
development  of  the  wastewater's  chemical  nature 
was  studied  at  six  points  on  the  sewer  drainage 
system  and  the  Veragne  River,  which  receives 
wastewater  outflow  from  the  city  and  its  slaughter- 
house. Temporal  evolution  was  noted  for  each 
hour  of  the  day.  The  impact  of  waste  on  the  Buech 
river  was  analyzed  through  samples  taken  at  five 
points  upstream  and  downstream  from  the  conflu- 
ence of  the  Buech  and  Veragne  rivers.  Though 
high  in  its  tributary,  pollution  is  rather  low  in  the 
river  itself.  The  study  makes  clear  the  overwhelm- 
ing importance  of  dilution  and  sedimentation  on 
biodegradation,  which  is  barely  detectable  during 
the  summer  dry  season.  (Author's  abstract) 
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pollution  effects,  'Stream  pollution,  'Stream  biota, 
Seasonal  variation,  Eutrophication,  Czechoslova- 
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In  a  stream  with  low  elementary  flow  (Vydrica, 
Small  Carpathians),  the  proportion  of  periphyton, 
coarse  and  fine  detritus  and  the  functional  feeding 
groups  of  macrozoobenthos  does  not  fully  corre- 
spond to  the  course  of  the  river  continuum.  In 
lightly  polluted  parts  of  the  stream,  there  was  a 
close  relationship  between  seasonal  dynamics  of 
periphyton,  coarse  detritus  and  the  trophic  feeding 
groups  of  macrozoobenthos.  Slight  eutrophication 
increased  all  quantitative  parameters  in  all  func- 
tional groups  of  macrozoobenthos,  while  strong 
eutrophication  and  toxicity  caused  a  distinct  de- 
crease of  shredders  and  scrapers,  the  losses  of 
which  were  not  compensated  by  an  increase  of 
collectors  and  predators.  The  proportion  of  the 
macrozoobenthos  biomass  in  the  oligosaprobic  part 
represented  1.88%  of  the  total  organic  material 
deposited  on  the  bottom  of  the  stream  and  the 


production  reached  71  g/sq  m;  in  worse  oligosa- 
probity  it  was  2.52%  or  99  g/sq  m  and  in  polysa- 
probity  only  0.58%  or  42  g/sq  m.  (Author's  ab- 
stract) 
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REACTION  OF  BLACKFLY  LARVAE  (DIP- 
TERA,  SIMULIIDAE)  TO  PAPER-MILL 
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gie. 
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Descriptors:  'Aquatic  insects,  'Blackflies, 
'Larvae,  'Pulp  and  paper  industry,  'Toxicity, 
'Insect  behavior,  'Industrial  wastewater,  'Water 
pollution  effects,  Stream  pollution,  Cellulose. 

Reaction  of  black-fly  larvae  (Diptera,  Siouliidae) 
to  papermill  waste  waters  was  studied  in  a  stream 
in  Velka  Fatra  Mountains  in  Central  Slovakia. 
Sensitivity  of  rheophilous  and  cold-stenothermic 
developmental  stages  of  aquatic  insects  was  tested 
in  the  laboratory.  Exposure  for  24  and  36  h  did  not 
cause  mortality  of  black-fly  larvae,  but  larvae  at- 
tempted to  migrate  and  ceased  filter-feeding.  After 
cellulose  fibers,  contained  in  the  wastewaters,  had 
sedimented,  the  migration  tendency  of  larvae  di- 
minished and  they  resumed  filter-feeding.  These 
facts  indicate  that  the  diluted  chemicals  present  in 
wastewater  exerted  no  toxic  effect  on  the  black-fly 
larvae,  but  that  their  occurrence  was  affected  by 
the  solid  fraction  (cellulose  fibers).  (Author's  ab- 
stract) 
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LAKE  OKARO  ECOSYSTEM:  1.  BACK- 
GROUND LIMNOLOGY, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
D.  J.  Forsyth,  S.  J.  Dryden,  M.  R.  James,  and  W. 
F.  Vincent. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.  1,  p  17-28,  1988. 
3  fig,  6  tab,  30  ref. 

Descriptors:  'Water  pollution  effects,  'Limnology, 
'Lakes,  'Ecosystems,  'Eutrophic  lakes,  'Eutroph- 
ication, 'New  Zealand,  Cyanophyta,  Midges,  Zoo- 
plankton, Anabaena,  Lake  Okaro. 

Lake  Okaro  is  a  eutrophic  lake  on  the  central 
volcanic  plateau  of  North  Island,  New  Zealand.  Its 
hypolimnion  had  become  progressively  depleted  of 
dissolved  oxygen  between  1955  and  1964.  Since 
then  hypolimnetic  anoxia  has  occurred  annually. 
Secchi  disc  transparency  changed  little  since  1955. 
Higher  values  in  1977/78  and  1983/84  appeared  to 
be  caused  by  greater  proportions  of  the  cladoceran 
Ceriodaphnia  dubia  in  the  zooplankton.  Despite 
large  interannual  changes  in  the  biological  and 
chemical  properties  of  Lake  Okaro,  its  trophic 
state  has  changed  since  1955.  The  phytoplankton 
species  composition  changed  from  no  cyanobac- 
teria  in  1955/56  to  persistent  cyanobacterial 
blooms  in  1963  and  abundant  and  extensive  blooms 
of  Anabaena  spiroides  and  A.  flos-aquae  in  1979/ 
80.  Elodea  canadensis  dominated  the  macrophyte 
assemblage  and  its  abundance  has  changed  little 
since  1963.  Zooplankton  numbers  decreased  be- 
tween 1979/80  and  1985/86  because  of  a  decline  in 
the  calanoid  copepod  population.  The  zooplankton 
assemblage,  dominated  by  rotifers  in  1979/80,  was 
crustacean-dominated  in  1982/83.  Eutrophication 
coincided  with  a  higher  proportion  of  chirono- 
mids,  particularly  the  littoral  Polypedilum  pavidus, 
which  became  abundant  in  the  presence  of  cyano- 
bacterial blooms.  (Author's  abstract) 
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CHANGES  IN  THE  SUBMERGED  MACRO- 
PHYTE VEGETATION  OF  LAKE  ROTOITI, 
CENTRAL  NORTH  ISLAND,  NEW  ZEALAND, 

Ruakura  Soil  and  Plant  Research  Station,  Hamil- 
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Research  NZJMBS,  Vol.  22,  No.  2,  p  215-223, 
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Lagarosiphon  major  dominated  the  submerged 
vegetation  of  Lake  Rotoiti,  New  Zealand,  between 
1969  and  1985,  but  together  with  Elodea  canaden- 
sis Myriophyllum  propinquum,  Potamogeton 
cheesmanii,  and  P.  crispus,  progressively  declined 
in  abundance  score.  The  decline  of  Lagarosiphon 
was  partly  compensated  for  by  the  invasion  and 
spread  of  Ceratophyllum  demersum,  which  had 
the  second  highest  abundance  score  by  1981.  Pota- 
mogeton ochreatus,  Myriophyllum  triphyllum,  and 
the  charophytes  Nitella  hookeri  and  Chara  coral- 
lina,  maintained  their  abundance  score  throughout. 
The  decline  of  Lagarosiphon  was  probably  related 
to  decreased  water  transparency  resulting  from 
accelerated  eutrophication  during  this  study 
period.  (Author's  abstract) 
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INDICATOR  OF  TRACE  METAL  POLLUTION 
IN  THE  SHATT  AL-ARAB  RIVER,  IRAQ, 

Basrah    Univ.    (Iraq).    Dept.    of    Environmental 

Marine  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03872 


EXCESS  NITROGEN  DEPOSITION:  ISSUES 
FOR  CONSIDERATION, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

R.  A.  Skeffington,  and  E.  J.  Wilson. 
Environmental  Pollution  ENPOEK,  Vol.  54,  No. 
3/4,  p  159-184,  1988.  3  fig,  94  ref. 

Descriptors:  'Nitrogen,  'Nitrates,  'Ecological  ef- 
fects, 'Literature  review,  'Acid  rain  effects,  'Air 
pollution  effects,  Ecosystems,  Forests,  Deposition, 
Nitrogen  cycle,  Path  of  pollutants,  Reviews. 

Some  major  mechanisms  are  reviewed  by  which 
deposition  of  inorganic  N  compounds  from  the 
atmosphere  could  be  damaging  forest  and  natural 
ecosystems.  Twelve  issues  which  needed  further 
discussion  or  research  were  identified.  These  were: 
has  N  deposition  increased;  what  is  a  N-saturated 
ecosystem;  can  the  time  of  onset  of  N  saturation  be 
predicted;  can  fertilizer  experiments  simulate  the 
effects  of  atmospheric  deposition;  are  there  rela- 
tionships between  N  input  and  N  leaching;  is  N 
deposition  leading  to  acidification;  does  high  N 
input  lead  to  toxicity  symptoms  in  trees;  does  N 
input  increase  tree  susceptibility  to  stress;  does  N 
input  induce  nutrient  deficiency;  does  increasing  N 
affect  natural  plant  communities;  can  a  'critical 
load'  for  protection  of  ecosystems  be  defined,  and 
defining  of  the  effects  on  aquatic  ecosystems. 
There  is  a  brief  critical  discussion  of  each  issue.  It 
is  concluded  that  there  is  not  enough  understand- 
ing of  ecosystem  function  to  define  a  critical  load 
objectively,  but  that  limits  can  be  defined  for  some 
ecosystems.  (Author's  abstract) 
W89-03873 


RESPONSE  TO  HEAVY  NITROGEN  APPLICA- 
TIONS IN  FERTILIZER  EXPERIMENTS  IN 
BRITISH  FORESTS, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Forestry. 
H.  G.  Miller,  and  J.  D.  Miller. 
Environmental  Pollution  ENPOEK,  Vol.  54,  No. 
3/4,  p  219-231,  1988.  6  fig,  1  tab,  43  ref. 

Descriptors:  'Acid  rain  effects,  'Nitrogen,  'Ni- 
trates, 'Ecological  effects,  'Rainfall,  'Air  pollu- 
tion effects,  'Forests,  Nitrogen  cycle,  Path  of  pol- 
lutants, Fertilization. 

Increasing  concern  over  the  level  of  nitrogen 
inputs  to  forests  in  polluted  rain  has  led  to  a 
number  of  suggestions  of  possible  adverse  conse- 
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quences  under  the  general  heading  of  nitrogen 
saturation.  A  saturated  ecosystem  may  be  one  (a) 
in  which  the  trees  show  no  growth  response  to  the 
addition  of  further  nitrogen,  (b)  in  which  addition 
of  further  nitrogen  leads  to  growth  disturbances  or 
reduction,  or  (c)  in  which  elevated  nitrogen  inputs 
lead  to  increased  losses  of  nitrate  in  streamwater. 
Experience  gained  from  forest  fertilizer  experi- 
ments is  used  to  examine  each  of  these  suggestions. 
A  definition  involving  a  lack  of  growth  response 
(a)  is  shown  to  be  based  on  a  lack  of  understanding 
of  the  continuing  changing  patterns  of  nitrogen 
demand  and  mineralization  in  even-aged  forests. 
Similarly,  using  growth  disturbances  (b)  is  unsatis- 
factory because,  it  is  suggested,  these  are  either 
secondary  deficiencies  that  appear  once  growth 
accelerates  with  added  nitrogen  or  are  a  conse- 
quence of  changing  growth  with  increasing  size.  A 
definition  based  on  increased  loss  of  nitrate  is,  by 
analogy  with  the  situation  for  sulfate,  at  least  su- 
perficially attractive.  However,  the  fact  that  ni- 
trate retention  is  predominantly  biological,  rather 
than  chemical,  makes  for  difficulties  and  the  limit- 
ed evidence  available  suggests  that  many  excep- 
tions and  variations  may  exist.  Whilst  experience 
with  forest  fertilizers  might  not  be  entirely  appo- 
site, for  example  foliar  uptake  from  polluted  rain 
may  be  a  factor,  it  is  urged  that  at  least  any 
hypothesis  put  forward  should  be  compatible  with 
information  gained  from  fertilizer  trials.  (Author's 
abstract) 
W89-03874 


ECOSYSTEM  EFFECTS  OF  ATMOSPHERIC 
DEPOSITION  OF  NITROGEN  IN  THE  NETH- 
ERLANDS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
N.  van  Breemen,  and  H.  F.  G.  van  Dijk. 
Environmental  Pollution  ENPOEK,  Vol.  54,  No. 
3/4,  p  249-274,  1988.  3  fig,  6  tab,  89  ref. 

Descriptors:  *Acid  rain  effects,  'Ecological  ef- 
fects, *Air  pollution  effects,  'Nitrogen,  'Eutroph- 
ication,  'Ammonium,  Acidic  soils,  Nitrates,  For- 
ests, Nitrogen  cycle,  The  Netherlands,  Aluminum. 

Atmospheric  deposition  of  inorganic  N,  mainly 
ammonium  volatilized  from  manure  produced  in 
intensive  stockbreeding,  on  sensitive  terrestrial  and 
aquatic  ecosystems  in  The  Netherlands  is  in  the 
order  of  40  to  80  kg/ha/year.  Proven  effects  of 
this  deposition  are  (i)  eutrophication  with  N,  lead- 
ing to  floristic  changes,  (ii)  acidification  of  base- 
poor  sandy  soils  and  of  moorland  pools,  leading  to 
higher  concentrations  of  dissolved,  potentially 
toxic  metals  such  as  Al(3  +  ),  and  (iii)  increased 
levels  of  nitrate  in  groundwater  below  woodlands. 
In  acid  forest  soils,  but  not  in  soils  under  heath- 
land,  nitrification  and  leaching  of  nitrate  is 
common.  However,  in  very  poor  sandy  forest  soils 
and  at  very  high  ammonium  inputs,  nitrification 
may  be  too  slow  to  prevent  the  development  of 
high  concentrations  of  ammonium.  Both  excessive 
acidification  and  excessive  levels  of  ammonium 
probably  play  an  important  role  in  the  general 
forest  decline,  which  is  most  severe  in  the  southern 
and  central  parts  of  the  country,  where  ammonium 
inputs  are  highest.  (Author's  abstract) 
W89-03875 


EFFECT  OF  ATMOSPHERIC  N  DEPOSITION 
ON  SURFACE  WATER  CHEMISTRY  AND  THE 
IMPLICATIONS  FOR  FISHERIES, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

D.  J.  A.  Brown. 

Environmental  Pollution  ENPOEK,  Vol.  54,  No. 
3/4,  p  275-284,  1988.  7  fig,  22  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
sources,  'Air  pollution  effects,  'Nitrogen,  'Sur- 
face water,  'Fisheries,  Chemical  reactions,  Ni- 
trates, Deposition,  Oligotrophic  lakes. 

In  this  paper  the  relative  importance  of  N03(-)  and 
S04(-)  as  anions  in  oligotrophic  surface  waters 
and  evidence  that  N03  concentrations  have  been 
increasing  in  recent  decades  is  reviewed.  The  rela- 
tionship between  N03(-)  and  the  concentrations  of 


cations  (H(  +  )  and  Al(3-f))  known  to  be  harmful 
to  aquatic  biota  is  also  discussed.  It  is  generally 
concluded  that  although  direct  proof  of  an  associa- 
tion is  lacking,  circumstantial  evidence  suggests 
that  atmospheric  input  of  nitrogen  to  soils  on  cer- 
tain 'sensitive'  geologies  may  be  having  conse- 
quences for  surface  waters  and  the  biota  living  in 
them,  especially  at  certain  times  of  the  year,  e.g. 
snowmelt.  In  order  to  make  chemical  conditions 
suitable  for  fish  survival,  emission  control  policies 
may  need  to  be  adjusted  to  take  account  of  nitrate 
effects  alongside  those  of  sulfate.  (Author's  ab- 
stract) 
W89-03876 


SURVIVAL  OF  JUVENILE  RING-NECKED 
DUCKS  ON  WETLANDS  OF  DIFFERENT  PH, 

Patuxent  Wildlife  Research  Center,  Orono,  ME. 

Maine  Field  Station. 

D.  G.  McCauley,  and  J.  R.  Longcore. 

Journal  of  Wildlife  Management  JWMAA9,  Vol. 

52,  No.  2,  p  169-176,  April  1988.  4  tab,  52  ref. 

Descriptors:  'Ducks,  'Juvenile  growth  stage, 
'Acidic  water,  'Wetlands,  'Water  pollution  ef- 
fects, 'Acid  rain,  'Survival,  Reproduction,  Mor- 
tality, Hydrogen  ion  concentration,  Alkalinity, 
Maine. 

Brood  and  duckling  survival  of  ring-necked  ducks 
(Aythya  collaris)  was  examined  in  relation  to  wet- 
land water  chemistry  in  east  central  Maine  during 
1983-85.  Daily  survival  rates  (DSR)  of  broods  and 
ducklings  were  determined  for  381  ducklings  from 
64  broods  by  counts  of  each  brood  at  6-10-day 
intervals  during  brood  rearing.  Twelve  of  64  fe- 
males lost  entire  broods.  Only  176/381  ducklings 
survived  to  fledge.  Brood  survival  for  the  45-day 
rearing  period  was  0.7731;  duckling  survival  was 
0.3707.  Young  ducklings  (<  or  =  24  days)  sur- 
vived at  a  lower  rate  (0.9750/day)  than  older  (> 
or  =  25  days)  ducklings  (0.9818/day)(P  =  0.002). 
Survival  rates  of  broods  and  ducklings  did  not 
differ  among  wetlands  of  high  and  low  alkalinities. 
Brood  survival  did  not  differ  among  wetlands  of 
different  pH,  but  DSR  of  ducklings  was  lower 
(0.9763/day)  on  low-pH  (<6.0)  wetlands  than  on 
high-pH  «  or  =  6.1)  wetlands  (0.9816/day)(P  = 
0.049).  Class  Hb-III  (25-45  days  old)  ducklings 
from  the  lowest-pH  wetlands  (<5.5)  had  the 
lowest  DSR  (0.9752),  whereas  Class  Ilb-III  duck- 
lings from  the  highest-pH  wetlands  (>6.5)  had  the 
highest  DSR  (0.9856)(P  =  0.009).  (See  also  W89- 
03896)  (Author's  abstract) 
W89-03895 


FOODS  OF  JUVENILE  RING-NECKED 
DUCKS:  RELATIONSHIP  TO  WETLAND  PH, 

Patuxent  Wildlife  Research  Center,  Orono,  ME. 

Maine  Field  Station. 

D.  G.  McCauley,  and  J.  R.  Longcore. 

Journal  of  Wildlife  Management  JWMAA9,  Vol. 

52,  No.  2,  p  177-185,  April   1988.  3  tab,  52  ref. 

Descriptors:  'Ducks,  'Hydrogen  ion  concentra- 
tion, 'Acidic  water,  'Wetlands,  'Water  pollution 
effects,  'Acid  rain,  'Juvenile  growth  stage,  'Food 
habits,  Food  chains,  Invertebrates,  Mortality,  Sur- 
vival, Sponges,  Diets,  Pondweeds,  Maine. 

Foods  of  37  juvenile  ring-necked  ducks  (Aythya 
collaris)  from  16  different  wetlands  in  east  central 
Maine  were  examined  in  1983-85.  Invertebrates 
made  up  70%  aggregate  dry  weight  (100%  occur- 
rence) of  the  foods  of  Class  Ia-IIa  (  <  or  =  24  days 
old)  ducklings  and  32%  (86%  occurrence)  of  Class 
Ilb-III  (>  or  =  25  days  old)  ducklings.  These 
percentages  may  be  as  high  as  85%  for  Ia-IIa 
ducklings  and  47%  for  Ilb-III  ducklings  after  ad- 
justing for  insect  sclerites.  Ducklings  are  inverte- 
brates from  44  taxa  and  seeds  or  fibers  from  23 
plant  taxa.  Freshwater  sponges  (Porifera)  were  the 
most  important  invertebrate  and  constituted  23% 
of  the  foods  of  all  ducklings.  Seeds  of  pondweeds 
(Potamogeton  spp.)  were  the  most  important  plant 
foods.  Diets  of  ducklings  from  high-pH  (>  or  = 
6.1)  wetlands  were  more  diverse  (t  =  2.54,  P  = 
0.021)  than  those  of  low-pH  (<  6.1)  wetlands  and 
consisted  of  33  invertebrate  taxa.  Only  17  taxa 
occurred  in  ducklings  from  low-pH  ponds.  Class 
Ia-IIa  ducklings  from  high-pH  wetlands  ate  more 


invertebrates  (77%)  than  ducklings  from  lower-pH 
wetlands  (61%),  although  the  difference  was  not 
significant.  Sponges  made  up  the  largest  percent- 
age of  the  diets  and  occurred  in  similar  amounts  in 
high-pH  (34%)  and  low-pH  (31.5%)  pH  wetlands. 
(See  also  W89-0  )(Author's  abstract) 
W89-03896 


CLAY-MINERAL  CONTRIBUTION  TO  THE 
WEATHERING  MECHANISMS  IN  TWO  CON- 
TRASTING WATERSHEDS, 

Geological  Survey,  Reston,  VA. 

C.  G.  Olson. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  3,  p 

457-467,  September  1988.  9  fig,  12  ref. 

Descriptors:  'Acid  rain,  'Clay  minerals,  'Acidic 
water,  'Weathering,  'Water  pollution  effects, 
Drainage  patterns,  Vermiculite,  Watersheds,  Path 
of  pollutants,  Bedrock,  Catchment  areas,  Alumi- 
num, Chemical  properties,  Illite,  Soil  types,  Neu- 
tralization. 

Two  mountain  watersheds  in  eastern  USA  showed 
sensitivity  of  their  bedrock  type  to  acidification 
from  changes  in  atmospheric  input:  they  were  a 
Catoctin  Mountain  watershed  on  Precambrian  me- 
tabasalt,  and  a  Massanutten  Mountain  watershed 
developed  on  Silurian  metaquartzites  and  shales. 
The  role  of  clay  minerals  to  neutralize  potential 
increases  in  acid  deposition  was  examined.  Land- 
scape position  and  drainage  characteristics  influ- 
ence the  clay  mineral  suites  present  at  Catoctin, 
and  an  expandable  clay  component  enables  this 
watershed  to  adequately  buffer  the  hydrochemical 
systems.  A  14  angstrom  hydroxy-interlayer  ver- 
miculite provided  a  sink  for  Al(3  +  ),  and  also  a 
possible  neutralizing  effect  in  the  second  watershed 
which  was  highly  sensitive  to  acid  deposition.  (Au- 
thor's abstract) 
W89-03917 


DREDGED  MATERIALS  -  PROBLEMS  ASSO- 
CIATED WITH  THEIR  USE  ON  LAND, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 

Dept.  of  Soil  Science. 

For  primary  bibliographic  entrv  see  Field  5E. 

W89-03918 


FARMERS,  FERTILISERS  AND  THE  NITRATE 
FLOOD, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03935 


CYPERMETHRIN  TOXICITY:  EFFECT  ON 
THE  CARBOHYDRATE  METABOLISM  OF 
THE  INDIAN  CATFISH,  HETEROPNEUSTES 
FOSSILIS, 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 

B.  A.  Ansari,  and  K.  Kumar. 

Science  of  the  Total  Environment  STENDL,  Vol. 

72,  p  161-166,  June  15,  1988.  2  tab,  24  ref. 

Descriptors:  'Toxicity,  'Catfish,  'Carbohydrates, 
'Biocides,  'Pesticides,  'Cypermethrin,  'Fish,  Pyr- 
ethroids,  Water  pollution  effects,  Metabolism,  He- 
teropneustes  fossilis,  Glucose. 

Adult  H.  fossilis  of  both  sexes  were  collected  local- 
ly and  acclimatized  at  room  temperature  with  a  12- 
h  photophase  for  one  week  in  dechlorinated  tap 
water  in  100-L  glass  aquaria.  Toxicity  tests  re- 
vealed that  the  Indian  catfish,  is  highly  sensitive  to 
cypermethrin,  a  synthetic  pyrethroid.  The  LC50 
value  decreased  with  increasing  exposure  time, 
revealing  a  time-dependent  action  of  cypermethrin. 
Following  cypermethrin  exposure,  the  fish  swam 
erratically.  Their  gill  movements  increased,  ac- 
companied by  loss  of  equilibrium.  Most  fish 
showed  signs  of  hyperexcitation  with  extended 
pectoral  and  pelvic  fins.  There  was  an  abrupt 
decline  in  both  muscle  and  liver  glycogen  follow- 
ing cypermethrin  exposure.  The  blood  lactate,  glu- 
cose and  pyruvate  levels  were  simultaneously  ele- 
vated. It  was  concluded  that  cypermethrin  affects 
the  crucial  pathways  of  carbohydrate  metabolism 
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by  directly  or  indirectly  affecting  certain  regula- 
tory substances  and/or  hormones.  It  is  evident  that 
the  homeostatic  mechanism  existing  between  glu- 
cose, glycogen,  lactic  acid  and  pyruvic  acid  is 
seriously  impaired  to  such  an  extent  that  it  be- 
comes critical  for  the  survival  of  the  fish.  There- 
fore, the  study  of  carbohydrate  metabolism  appears 
to  be  a  promising  field  for  the  evaluation  of  toxici- 
ty of  the  synthetic  pyrethroids.  Biochemical  stud- 
ies confirmed  this,  showing  that  the  effects  on 
carbohydrate  metabolites  also  revealed  a  time-de- 
pendent response.  (Stoehr-PTT) 
W89-03944 


HEXAVALENT  CHROMIUM:  TOXICITY  AND 
ITS  IMPACT  ON  CERTAIN  ASPECTS  OF  CAR- 
BOHYDRATE METABOLISM  OF  THE  FRESH- 
WATER TELEOST,  COLISA  FASCIATUS, 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 

K.  Nath,  and  N.  Kumar. 

Science  of  the  Total  Environment  STENDL,  Vol. 

72,  p  175-181,  June  15,  1988.  2  tab,  53  ref. 

Descriptors:  *Toxicity,  *Chromium,  'Carbohy- 
drates, 'Metabolism,  *Fish,  *Water  pollution  ef- 
fects, Bioassay,  Glucose,  Heavy  metals,  Colisa  fas- 
ciatus,  Chemical  analysis,  Pollutants. 

The  effect  of  hexavalent  chromium  on  the  static 
bioassay  was  examined.  The  LCO,  LC50,  and 
LC100  values  at  24,  48,  72,  and  96  hours  were 
determined.  At  96  hours,  the  LC50  value  was 
found  to  be  60  mg  per  liter.  The  impact  of  a 
sublethal  concentration  of  48  ppm  on  the  liver 
glycogen  and  blood  glucose  levels  was  investigat- 
ed during  3-96  hours.  Liver  glycogen  exhibited 
significant  depletion  with  all  exposure  periods 
except  3  hours.  Blood  glucose  level  increased  sig- 
nificantly from  6  hours  onwards,  attaining  its  peak 
value  at  72  hours.  Exposure  of  fish  to  hexavalent 
chromium  led  to  pronounced  changes  in  the  carbo- 
hydrate metabolism  of  the  fish.  The  measurement 
of  carbohydrate  metabolites  may  provide  a  rapid, 
sensitive,  simple,  and  apparently  reproducible 
method  for  assessing  the  toxicity  of  heavy  metals 
or  other  pollutants  to  fish.  (Stoehr-PTT) 
W89-03946 


ENVIRONMENTAL  FATE  AND  ECOLOGICAL 
IMPACT  OF  ORGANOSILICON  MATERIALS: 
A  REVIEW, 

Dow  Corning  Corp.,  Midlands,  MI.  Health  and 

Environmental  Sciences  Dept. 

C.  L.  Frye. 

Science  of  the  Total  Environment  STENDL,  Vol. 

73,  No.  1-2,  p  17-22,  July  1,  1988.  2  tab,  10  ref. 

Descriptors:  'Environmental  effects,  'Ecological 
effects,  'Reviews,  'Fate  of  pollutants,  'Silicones, 
Organosilicon,  Physical  properties,  Methylmer- 
cury,  Methylsiloxanes,  Model  studies,  Toxicity. 

The  potential  threats  posed  by  organosilicon  mate- 
rials are  reviewed.  In  order  to  assess  these  threats 
reliably  and  safely,  one  must  consider  a  material's 
physical  properties  such  as  vapor  pressure,  density, 
water  solubility,  lipid  solubility,  and  often  the  mo- 
lecular weight.  These  factors  define  how  and 
where  the  substance  is  likely  to  be  distributed  in 
the  environment,  and  if  ecological  consequences 
will  occur.  Biological  models  have  been  used  to 
assess  the  effects  of  methylsiloxanes  upon  all  forms 
of  aquatic  life.  Environmental  fate  studies  have 
also  been  used  to  assess  these  effects.  Based  on 
extensive  toxicological  and  environmental  studies, 
commercially  important  organosilicon  materials  do 
not  appear  to  present  any  ecologically  significant 
threat.  Recurrent  suggestions  that  methylsiloxanes 
might  produce  methylmercury  species  under 
aquatic  conditions  are  also  discussed  and  shown  to 
be  highly  improbable.  (Stoehr-PTT) 
W89-03951 


POSSIBLE  METHYLATION  OF  INORGANIC 
MERCURY  BY  SILICONES  IN  THE  ENVIRON- 
MENT, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03952 


COMPARISON  OF  THE  RATES  OF  METHY- 
LATION OF  MERCURY(II)  SPECIES  IN 
AQUATIC  MEDIA  BY  VARIOUS  ORGANOTIN 
AND  ORGANOSILICON  MOIETIES, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemistry 

and  Biochemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03953 


ORGANOLEADS  IN  THE  ENVIRONMENT:  A 
REVIEW, 

Aston  Univ.,  Birmingham  (England).  Dept.  of  Mo- 
lecular Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03955 


EFFECTS  OF  CHEMICAL  POLLUTION  ON 
THE  ACTIVITIES  OF  HEPATIC  XENOBIOTIC 
METABOLIZING  ENZYMES  IN  FISH  FROM 
THE  RIVER  RHONE, 

Ecole  Nationale  Veterinaire  de   Lyon  (France). 

Lab.  d'Ecotoxicologie. 

G.  Monod,  A.  Devaux,  and  J.  L.  Riviere. 

Science  of  the  Total  Environment  STENDL,  Vol. 

73,  No.  3,  p  189-201,  July  15,  1988.  3  fig,  4  tab,  45 

ref. 

Descriptors:  'Water  pollution  effects,  'Fish,  *Pol- 
ychlorinated  biphenyls,  'Enzymes,  Water  quality, 
Pollutants,  France,  Biochemistry,  Roach,  Nase, 
Grayling.  Natural  water,  Rivers,  Metabolism. 

Polychlorobiphenyl  (PCBs)  levels  and  hepatic  xen- 
obiotic  metabolizing  enzyme  activities  were  meas- 
ured in  fish  from  three  locations  of  the  River 
Rhone  to  study  the  consequences  of  a  constant 
loading  of  PCBs  from  a  PCB  incineration  plant. 
Our  results  show  that  levels  of  PCBs  and  enzyme 
activities  were  higher  in  fish  living  downstream 
from  the  plant  than  in  fish  from  two  locations 
upstream,  suggesting  enzyme  induction  by  PCBs. 
Enzyme  activities  were  studied  in  spring  and 
autumn  in  three  species:  nase  (Chondrostoma 
nasus),  roach  (Rutilus  rutilus)  and  grayling  (Thy- 
mallus  thymallus).  Induction  was  observed  for 
three  cytochrome  P-450-dependent  monooxygen- 
ase  activities  (MO),  i.e.  7-ethoxyresorufin  O-deeth- 
ylase  (EROD),  aryl  hydrocarbon  hydroxylase 
(AHH)  and  7-ethoxycoumarin  O-deethylase 
(ECOD).  There  was  a  close  corrlation  between 
EROD  and  AHH  activities  for  all  species.  Gluta- 
thione S-transferase  activities  were  also  shown  to 
be  related  to  the  PCB-levels.  Conversely,  cytoch- 
rome P-450  content  and  benzphetamine  N-demeth- 
ylase  activity  were  not  PCB  level  dependent.  This 
study  clearly  demonstrates  a  close  relationship  be- 
tween PCB  contamination  and  MO  activities  in 
fish  from  the  field  and  thus  clearly  emphasizes  the 
interest  in  MO  as  a  monitoring  tool  for  estimating 
water  quality.  (Author's  abstract) 
W89-03958 


IMPACT  OF  BLEACHED  KRAFT  MILL  EF- 
FLUENTS ON  DRINKING  WATER  QUALITY, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 

Environmental  Research. 

B.  Wigilius,  H.  Boren,  A.  Grimvall,  G.  E. 

Carlberg,  and  I.  Hagen. 

Science  of  the  Total  Environment  STENDL,  Vol. 

74,  p  75-96,  August  1,  1988.  9  fig,  4  tab,  41  ref. 

Descriptors:  'Chlorination,  'Water  pollution  ef- 
fects, 'Pulp  wastes,  Chlorine,  Effluents,  'Water 
quality,  'Drinking  water,  Kraft  mills,  Bleaching 
wastes,  Organic  compounds,  Pollutants,  Environ- 
mental effects,  Pulp  and  paper  industries,  Toxicity, 
Mutagenicity,  Public  health,  Water  pollution 
sources. 

A  combined  field  and  laboratory  study  aimed  at 
comparing  the  evidence  of  health  risks  from  pulp 
mill  contaminants  in  drinking  water  is  presented, 
with  corresponding  evidence  from  normal,  chlo- 
rine disinfection  by-products.  The  study  was  per- 
formed in  a  Swedish  river  basin  with  a  large, 
public  water  works  located  downstream  from  a 
bleached  kraft  mill.  Chemical  analyses  and  bioas- 
says  for  mutagenic  activity  were  performed  on 
samples  of  river  water,  drinking  water  and  labora- 
tory produced  drinking  water.  The  study  showed 


that  the  bleached  kraft  effluents  caused  a  consider- 
able long-range  transport  of  chloro-organic  chlo- 
rine in  drinking  water  produced  downstream  from 
the  mill.  As  regards  Ames  mutagenic  compounds, 
however,  chlorination  of  naturally  humic  sub- 
stances during  the  chlorine  disinfection  step  in 
drinking  water  production,  proved  to  be  a  far  more 
important  source.  The  contribution  of  volatile 
chloro-organic  compounds  from  the  kraft  mill  was 
also  much  smaller  than  the  contribution  from 
normal  disinfection  by-products.  The  chromosome 
aberration  tests  gave  no  clear  evidence  of  a  posi- 
tive response  for  any  of  the  samples  tested.  (Au- 
thor's abstract) 
W89-03959 


IN  VITRO  MUTAGENICITY  OF  WATER  CON- 
TAMINANTS IN  COMPLEX  MIXTURES, 

Howard  Univ.,  Washington,  DC.  Dept.  of  Civil 

Engineering. 

M.  M.  Varma,  F.  R.  Ampy,  K.  Verma,  and  W.  W. 

Talbot. 

Journal  of  Applied  Toxicology  JJATDK,  Vol.  8, 

No.  4,  p  243-248,  August  1988.  8  fig,  14  ref.  NIH 

Grant  2-SO6-RR-08016. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Chlorinated  hydrocarbons,  Hydrocarbons,  Chlor- 
ination, Wastewater  treatment,  Assay,  Bioassay, 
Bacteria,  Salmonella. 

Trihalomethanes,  carbon  tetrachloride,  and  trich- 
loroethylene  were  tested  in  single,  binary,  and 
multi-complex  mixtures  using  standard  tester 
strains  TA1535,  TA1537,  TA98,  and  TA100  of 
Salmonella  typhimurium  with  and  without  addi- 
tion of  an  in  vitro  metabolizing  fraction  S-9.  Chlo- 
roform (CHC13)  was  found  to  be  mutagenic  in  all 
strains  without  S-9  activation.  However,  when 
tested  with  bromoform  (15%),  which  was  nonmu- 
tagenic  singly,  the  combined  effect  of  the  mixture 
was  nonmutagenic.  CC14  was  a  direct  mutagen 
(without  S-9)  in  all  strains  except  TA1535.  When 
combined  with  85%  CHC13,  only  strains  TA1535 
and  TA1537  were  mutagenic.  When  tested  with 
mammalian  activation  (S-9),  CC14  was  mutagenic 
in  all  strains.  However,  when  tested  with  CHC13 
(CHC13  and  CC14-85:15),  the  mutagenic  capability 
was  lost.  With  or  without  S-9  Activation,  multi- 
complex  mixture  of  CHC13,  CC14,  and  TCE 
(85:8:7)  was  mutagenic  for  a  narrow  range  of  doses 
in  all  strains.  (Author's  abstract) 
W89-03991 


FIELD  EVALUATION  OF  AN  ACID  RAIN- 
DROUGHT  STRESS  INTERACTION, 

Illinois  Univ.,  Urbana. 

W.  L.  Banwart. 

Environmental    Pollution    (Series    A)    EPEBD7, 

Vol.  53,  No.  1-4,  p  123-133,  1988.  3  fig,  3  tab,  15 

ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Drought,  'Crop  yield,  'Stress,  Environmental  ef- 
fects, Air  pollution  effects,  Hydrogen  ion  concen- 
tration, Corn,  Soybeans. 

Moveable  rain  exclusion  shelters  (10.4  m  x  40.9  m) 
were  used  to  study  the  results  of  the  interaction  of 
acid  rain  and  drought  stress  on  corn  and  soybean 
yields.  Soybeans  and  corn  were  treated  with  aver- 
age rainfall  amounts,  and  with  one-half  and  one- 
quarter  of  these  rainfall  amounts  (drought  stress)  at 
two  levels  of  rainfall  acidity,  pH  5.6  and  3.0.  While 
drought  stress  resulted  in  considerable  yield  reduc- 
tion for  Amsoy  and  Williams  soybeans,  no  addi- 
tional reduction  in  yield  was  observed  with  rainfall 
of  pH  3.0,  as  compared  to  rainfall  of  approximately 
pH  5.6.  Similar  results  were  observed  for  one  corn 
cultivar,  Pioneer  3377.  For  one  year  of  the  study, 
however,  yield  of  B73  x  Mo  17  (corn)  was  reduced 
3139  kg/ha  by  the  most  severe  drought,  and  an 
additional  1883  kg/ha  by  acid  rain  of  pH  3.0,  as 
compared  to  the  control  (pH  5.6).  Yield  reduction 
from  acidic  rain  was  considerably  less  at  full  water 
rates,  resulting  in  a  significant  pH  by  drought 
stress  interaction.  However,  during  the  second 
year  of  the  experiment,  no  pH  effect  or  drought  by 
pH  interaction  was  observed  for  this  cultivar.  The 
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reason  for  the  difference  in  the  two  years  was  not 

identified.  (Author's  abstract) 

W89-04010 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
SOIL  SOLUTION  COMPOSITION  AND  OR- 
CHARDGRASS  SEEDLING  VIABILITY, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Plant  and 

Soil  Science 

G.  W.  Haun,  J.  Wolt,  and  J.  H.  Reynolds. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  4,  p  1037-  1043,  July/August  1988.  2 

fig,  6  tab,  30  ref. 

Descriptors:  'Soil- water-plant  relationships,  *Soil 
solution,  *Water  pollution  effects,  *Acid  rain,  *Or- 
chardgrass,  'Environmental  effects,  *Soil  chemis- 
try, *Seedlings,  'Simulated  rainfall,  Forages, 
Grasses,  Hydrogen  ion  concentration,  Rainfall, 
Growth,  Conductivity,  Chemical  composition,  Soil 
properties,  Calcium,  Magnesium,  Potassium, 
Sodium,  Aluminum,  Ammonium,  Chlorides,  Ni- 
trates, Sulfates,  Heavy  metals,  Cations,  Anions, 
Ions. 

Viability  of  orchardgrass  (Dactylis  glomerata) 
seedlings  was  monitored  concurrently  with  simu- 
lated acid  rainfall  applications  (pH  4.3-2.5)  on  sur- 
face soils  sampled  from  established  sod  which  had 
been  unfertilized  in  the  prior  two  years.  Simulated 
rainfall  of  pH  3.1  tended  to  result  in  increased 
seedling  viability  in  comparison  to  other  rainfall 
pH,  but  the  effect  of  rainfall  pH  was  significant  in 
only  six  of  16  counting  dates.  Maximum  seedling 
numbers  and  days  to  maximum  were  unaffected. 
Increased  rainfall  acidity  (pH  4.3-3.1)  increased 
total  seedling  dry  weight.  Soil  solution  pH  de- 
creased and  electrical  conductivity  increased  with 
increasing  acidity  of  simulated  rainfall.  Generally, 
increasingly  acid  rainfall  resulted  in  linear  (some- 
times quadratic)  increases  in  cation  and  anion  com- 
ponents of  soil  solution  with  the  exception  of  Al, 
Na,  and  NH4.  The  rainfall  pH  x  soil  interaction 
was  not  significant  for  any  solution  component. 
Calcium  ion  activity  was  unaffected,  while  Al(3  +  ) 
activity  increased  with  increased  rainfall  acidity. 
The  Ca/Al  activity  ratio  decreased  64-fold  with 
increasing  acidity  of  simulated  rainfall.  No  associa- 
tion between  orchardgrass  seedling  response  and 
soil  solution  composition  was  apparent.  (Author's 
abstract) 
W89-04018 


POTENTIAL  FOR  BUFFERING  OF  ACIDIC 
PRECIPITATION  BY  MINERAL  WEATHER- 
ING IN  A  FORESTED  ENTISOL, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 

C.  S.  Li,  J.  G.  Bockheim,  J.  E.  Leide,  and  D.  A. 

Wentz. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  4,  p  1148-  1154,  July/ August  1988.  4 

fig,  4  tab,  36  ref.  Electric  Power  Research  Institute 

RP-2 174.2. 

Descriptors:  *Water  pollution  effects,  "Hydrolysis, 
•Buffering,  'Acid  rain,  'Weathering,  "Minerals, 
•Forest  soils,  'Soil  chemistry,  Rainfall,  Acidity, 
Chemical  properties,  Soil  types,  Soil  science,  Soil 
cores,  Precipitation,  Soil  water,  Groundwater,  Hy- 
drogen, Hydrogen  ion  concentration,  Calcium, 
Magnesium,  Sodium,  Potassium,  Silicon,  Heavy 
metals,  Mineralogy,  Thermodynamics,  Water  qual- 
ity, Leaching. 

Bulk  precipitation,  soil  water,  and  groundwater 
chemistry  were  monitored  at  Round  Lake,  a  small, 
forested  catchment  in  northwestern  Wisconsin  re- 
ceiving acidic  precipitation  (pH  4.6).  The  ground- 
water basin  retained  H(  +  )  and  released  nonhydro- 
lyzable  cations  and  Si.  The  percentages  of  plagio- 
clase  feldspar,  hornblende,  olivine,  and  augite  in- 
creased with  depth  in  soils  from  the  catchment; 
quartz,  orthoclase  feldspar,  and  weathered  mica 
decreased  with  depth.  Thermodynamic  stability 
indices  indicate  that  the  soil  water  and  groundwat- 
er are  undersaturated  with  respect  to  hornblende, 
chlorite,  olivine,  augite,  plagioclase,  and  orthoclase 
feldspars  and  that  these  minerals  may  be  undergo- 
ing dissolution.  Minimally  disturbed  soil  cores 
were  leached  with  dilute  H2S04  and  distilled 
water.  When  the  pH  of  the  extracting  solution  was 


4.5  or  higher,  Ca  was  released  in  the  greatest 
amounts,  followed  by  Si,  Mg,  K,  Na,  and  Al.  This 
ranking  is  similar  to  that  for  cations  in  groundwat- 
er. Leaching  with  a  pH  3.0  solution  released  Si  in 
the  greatest  amounts  from  the  C  horizon,  followed 
by  the  Bw2,  Bwl,  and  A  +  B/E  horizons.  This 
trend  parallels  the  depth  distribution  of  weathera- 
ble  minerals  in  the  very  fine  sand  fraction.  Results 
from  the  laboratory  leaching  study  confirm  the 
chemical  modeling  studies,  indicating  that  mineral 
weathering  (hydrolysis)  can  contribute  to  buffering 
within  the  groundwater  basin  at  Round  Lake.  (Au- 
thor's abstract) 
W89-04020 


WATER  QUALITY  AND  HYDROGEOLOGIC 
DATA  FOR  THREE  PHOSPHATE  INDUSTRY 
WASTE-DISPOSAL  SITES  IN  CENTRAL 
FLORIDA,  1979-80, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

R.  L.  Miller,  and  J.  Sutcliffe. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   83-4256, 
1984.  184p,  57  fig,  21  tab,  89  ref. 

Descriptors:  'Chemical  wastes,  'Water  pollution 
sources,  'Water  quality  data,  'Mining  wastes, 
'Phosphates,  'Florida,  Water  levels,  Lithologic 
logs,  Hydrogeology,  Precipitation,  Industrial 
plants,  Industrial  wastes,  Metals,  Nitrogen  com- 
pounds, Radiochemical  analysis,  Organic  com- 
pounds, On-site  data  collection. 

Geologic,  hydrologic,  and  water  quality  data  and 
information  on  test  holes  collected  in  the  vicinity 
of  gypsum  stack  complexes  at  two  phosphate 
chemical  plants  and  one  phosphatic  clayey  waste 
disposal  pond  at  a  phosphate  mine  and  beneficia- 
tion  plant  in  central  Florida  are  presented.  The 
data  were  collected  from  September  1979  to  Octo- 
ber 1980  at  the  AM  AX  Phosphate,  Inc.  chemical 
plant,  Piney  Point;  the  USS  Agri-Chemicals  chem- 
ical plant,  Bartow;  and  the  International  Minerals 
and  Chemical  Corporation  Clear  Springs  mine, 
Bartow.  Approximately  5,400  field  and  laboratory 
water  quality  determinations  on  water  samples  col- 
lected from  about  100  test  holes  and  28  surface- 
water,  5  rainfall,  and  other  sampling  sites  at  phos- 
phate industry  beneficiation  and  chemical  plant 
waste  disposal  operations  are  tabulated.  Maps  are 
included  to  show  sampling  sites.  (USGS) 
W89-04061 


PROCESSES  OCCURRING  IN  RESERVOIRS 
RECEIVING  BIOGENIC  AND  POLLUTING 
SUBSTANCES, 

Y.  S.  Vasilev,  and  N.  N.  Rolle. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  583-586,  April  1988.  1  fig,  6  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  17-19,  October  1987. 

Descriptors:  'Water  pollution  effects.  'Reservoirs, 
'Eutrophication,  Ecological  effects,  Heterotrophic 
bacteria,  Algae,  Mixing,  Toxicity,  Species  compo- 
sition, Inorganic  compounds. 

The  accumulation  of  inorganic  salts,  readily-miner- 
alized organic  substances  (primarily  compounds  of 
phosphorus  and  nitrogen),  heavy  metals,  and  other 
pollutants  acts  on  abiotic  and  biotic  factors  in 
reservoirs;  it  also  changes  the  ecological  condi- 
tions, leads  to  eutrophication,  causes  disturbance  of 
the  oxygen  regime  and  of  the  processes  of  the 
biotic  cycle,  and  has  a  toxic  effect  on  aquatic 
organisms.  The  entry  of  organic  pollutants  into  a 
reservoir  leads  to  an  increase  in  heterotrophic  bac- 
teria that  decompose  these  compounds  to  mineral 
salts  with  the  consumption  of  dissolved  oxygen. 
The  mass  development  of  unicellular  and  filamen- 
tous algae  leads  to  an  increase  of  turbidity,  and 
their  subsequent  death  and  decomposition  results 
in  a  considerable  decrease  of  oxygen  in  the  bottom 
layers,  including  the  formation  of  anaerobic  zones. 
As  a  consequence  of  lower  current  velocities  and 
unfavorable  water-mass  mixing  and  gas-exchange 
conditions,  a  reservoir  has  a  limited  capacity  for 
self-purification,  unlike  a  river  in  its  natural  state. 
An  increase  in  the  concentration  of  biogenic  ele- 


ments not  only  leads  to  eutrophication  of  reser- 
voirs but  also  has  a  direct  toxic  effect  on  aquatic 
organisms.  Along  with  other  indices  characterizing 
the  quality  of  their  habitat,  changes  in  the  species 
composition  of  aquatic  organisms  can  be  used  to 
monitor  aquatic  ecosystems,  including  reservoirs, 
for  ecological  disturbance.  (Shidler-PTT) 
W89-04221 


EFFECT    OF    ALUMINIUM    AND    CALCIUM 
IONS  ON  SURVIVAL  AND  PHYSIOLOGY  OF 
RAINBOW     TROUT     SALMO     GAIRDNERI 
(RICHARDSON)    EGGS    AND    LARVAE    EX- 
POSED TO  ACID  STRESS, 
Odense  Univ.  (Denmark).  Biological  Inst. 
A.  Thomsen,  B.  Korsgaard,  and  J.  Joensen. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  4,  p 
291-300,  June  1988.  6  fig,  23  ref. 

Descriptors:  'Water  pollution  effects,  'Aluminum, 
'Calcium,  'Acid  rain  effects,  'Trout,  'Toxicity, 
Cations,  Mortality,  Survival,  Fish  physiology,  Fish 
eggs,  Hatching,  Larval  growth  stage,  Hydrogen 
ion  concentration,  Stress,  Lethal  limit,  Respiration. 

The  most  important  ions  in  relation  to  fish  mortali- 
ty in  acid  water  are  calcium  and  aluminum.  In 
fertilized  non-hatched  eggs  from  rainbow  trout 
exposed  to  different  low-pH  levels  mortality  oc- 
curred at  regular  intervals  during  development. 
Hatching  rate  was  delayed  at  the  lowest  ambient 
pH  levels  and  hatching  success  was  reduced  ac- 
cordingly. The  lethal  concentration  of  aluminum 
ions  was  3.8  mg  Al/1  in  soft  water  and  71  mg  Al/L 
in  hard  water,  when  determined  on  day  25  after 
hatching  at  pH  7.  In  general,  exposure  to  alumi- 
num reduced  survival.  However,  the  greatest  re- 
duction in  survival  was  observed  in  relation  to  the 
calcium-ion  concentration  of  the  ambient  medium. 
The  protecting  effect  of  calcium  against  aluminum 
may  partly  be  explained  by  the  fact  that  polymer- 
ized Al  forms  are  precipitated  in  a  medium  con- 
taining high  concentrations  of  calcium  ions  (150 
mg  Ca/L).  Exposure  to  Al  reduced  dry  weight  by 
9%  and  respiration  rate  by  13%  in  soft  water  at  pH 
5.  Aluminum  ions  had  only  minor  effects  on  the 
body  concentration  of  Ca  and  on  the  cardiac  rate. 
Respiration  rate  was  reduced  by  41%  by  a  lower- 
ing of  pH  only,  and  low  pH  also  had  the  greatest 
reducing  effect  on  cardiac  rate  (32%  at  pH  5  in 
soft  water).  Previous  exposure  to  low  pH,  low 
calcium-ion  and  high  aluminum-ion  concentrations 
had  no  significant  effect  on  larval  growth  after 
transfer  to  hard  water  at  pH  7.  (Author's  abstract) 
W89-04246 


EFFECT  OF  CADMIUM  ON  THE  REPRODUC- 
TION STRATEGY  OF  DAPHNIA  MAGNA, 

Utrecht  Rijksuniversiteit  (Netherlands).  Research 

Group  for  Aquatic  Toxicology. 

C.  W.  M.  Bodar,  C.  J.  Van  Leeuwen,  P.  A.  Voogt, 

and  D.  I.  Zandee. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  4,  p 

301-309,  June  1988.  5  fig,  1  tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Cadmium, 
•Spawning,  'Daphnia,  Reproduction,  Eggs, 
Hatching,  Juvenile  growth  stage,  Lethal  limit, 
Stress,  Survival,  Animal  growth,  Size,  Biomass. 

Survival,  number  of  neonates  per  female,  first  day 
of  reproduction,  and  neonate  size  were  investigat- 
ed in  Daphnia  magna  exposed  to  cadmium  concen- 
trations ranging  from  0  to  50.0  ppb.  A  25-day 
LC50  of  about  10.0  ppb  was  found.  The  onset  of 
reproduction  was  delayed  at  concentrations  of  cad- 
mium above  5.0  ppb,  but  was  not  affected  at  lower 
levels.  Cadmium  concentrations  of  0.5,  1.0,  and  5.0 
ppb  increased  the  average  number  of  neonates  per 
female  significantly.  The  size  of  the  neonates,  how- 
ever, decreased  significantly  with  increasing  cad- 
mium concentrations,  thereby  probably  offsetting 
their  survival  probability.  The  reproduction  strate- 
gy of  D.  magna  seems  to  be  changed  by  low 
concentrations  of  cadmium.  Compared  with  un- 
stressed animals  cadmium-stressed  animals  produce 
larger  broods  with  smaller  neonates,  but  at  higher 
cadmium  concentrations  brood  size  and  body  size 
both  decline.  The  major  question  is  whether  an 
animal   under   Cd   stress  "specifically   changes   its 
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reproduction  strategy,  or  whether  the  observed 
changes  should  be  considered  only  as  a  nonspecific 
response,  i.e.,  'hormesis'.  It  has  been  suggested  that 
hormesis  results  from  a  nonspecific  effect  on  the 
growth-control  mechanism.  Indeed  the  increase  of 
the  reproduction  biomass  at  0.5  and  1.0  ppb  Cd 
might  be  explained  to  a  certain  degree  by  this 
theory;  the  reason  for  increase  in  the  number  of 
maturing  oocytes,  however,  remains  unclear.  (Au- 
thor's abstract) 
W89-04247 


EFFECT  OF  SUBLETHAL  CONCENTRATIONS 

OF  COPPER  ON  THE  CRITICAL  THERMAL 

MAXIMA  (CTMAX)  OF  THE  FANTAIL  (ETH- 

EOSTOMA  FLABELLARE)  AND  JOHNNY  (E. 

NIGRUM)  DARTERS, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 

M.  J.  Lydy,  and  T.  E.  Wissing. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  4,  p 

311-321,  June  1988.  3  fig,  1  tab,  39  ref. 

Descriptors:  *Water  pollution  effects,  "Copper, 
"Thermal  stress,  "Fish,  "Bioassay,  Surface  water, 
Water  temperature,  Streams,  Fish  populations, 
Lethal  limit,  Toxicity,  Tolerance,  Fish  behavior, 
Temperature  effects. 

Copper  concentrations  of  1  to  15  microg/L  have 
been  reported  for  unpolluted  U.S.  surface  waters. 
Summer  water  temperature  in  small  streams  can 
reach  30-35  C;  hence,  the  possible  interactions 
between  copper  toxicity  and  temperature  need  to 
be  addressed  to  assure  survival  of  fish  populations 
in  these  systems.  Static  96-h  copper  LC50  values 
for  darters  were  used  to  determine  ranges  of 
copper  concentrations  for  sublethal  tests.  LC50 
values  ranged  from  330-392  microg/L  for  fantail 
darters  and  483-602  microg/L  for  johnny  darters. 
The  critical  thermal  maximum  (CTMax-tempera- 
ture  at  which  coordinated  locomotor  movements 
are  lost  in  ectothermic  vertebrates)  is  used  to 
define  the  upper  limit  of  temperature  tolerance  for 
a  variety  of  organisms.  The  CTMax  method  was 
used  to  determine  the  upper  temperature  tolerance 
of  both  species  after  a  96-h  sublethal  copper  expo- 
sure. Copper  exposure  (concentrations  above  no- 
effect  levels)  for  as  little  as  three  days  significantly 
decreased  the  CTMax  values  for  each  species.  A 
gradual  increase  in  CTMax  values  was  observed 
when  fantail  and  johnny  darters  were  removed 
from  dosing  water  and  placed  into  control  water. 
It  is  proposed  that  the  CTMax  method  be  consid- 
ered for  use  in  contaminant-hazard  evaluation  be- 
cause of  its  sensitivity  to  fairly  low  levels  of  toxi- 
cant, its  short  duration  in  comparison  to  chronic 
tests,  and  because  it  detects  problems  when 
damage  is  at  a  reversible  stage.  (Shidler-PTT) 
W89-04248 


PATHOLOGICAL  EFFECTS  IN  FRESHWATER 
FISH  POECILIA  RETICULATA  (GUPPY)  AND 
ORYZIAS  LATIPES  (MEDAKA)  FOLLOWING 
METHYL  BROMIDE  AND  SODIUM  BRO- 
MIDE EXPOSURE, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Pathol- 
ogy- 

P.  W.  Wester,  J.  H.  Canton,  and  J.  A.  M.  A. 
Dormans. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  4,  p 
323-343,  June  1988.  7  fig,  2  tab,  32  ref. 

Descriptors:  "Water  pollution  effects,  "Fumigants, 
"Bromides,  "Fish,  "Methyl  Bromide,  Animal  pa- 
thology, Electron  microscopy,  Histology,  Animal 
tissues,  Muscle,  Gills,  Guppies,  Medakas,  Imma- 
ture growth  stage,  Fish  behavior. 

To  study  the  effects  of  the  fumigant  methyl  bro- 
mide and  its  inorganic  residue,  bromide,  young 
guppies  and  medakas  were  exposed  to  these  chemi- 
cals for  1  and  3  months.  The  concentration  ranges 
were  10-32,000  mg/L  (guppy)  and  180-5600  mg/L 
(medaka)  for  sodium  bromide  and  0.032-3.2  mg/L 
for  methyl  bromide.  A  short-term  study,  in  which 
scanning  electron  microscopy  of  the  gills  was  in- 
cluded, was  conducted  with  the  two  highest  con- 
centrations of  methyl  bromide  for  the  evaluation  of 
lethal  effects.  In  the  guppy,  a  sodium  bromide 
concentration  of  100  mg/L  and  higher  caused  pa- 


resis and  paralysis.  Histopathology  of  animals  ex- 
posed to  concentrations  of  3200  mg/L  showed 
muscle  changes  indicative  of  a  functional  neuro- 
muscular disturbance.  Medakas  showed  only  acti- 
vation of  the  thyroid  epithelium  at  all  concentra- 
tions tested,  including  the  lowest  (180  mg/L).  In 
the  methyl  bromide  study,  no  specific  effects  were 
observed  in  the  long-term  study  of  either  species. 
In  the  short-term  study,  however,  major  degenera- 
tive and  regenerative  changes  were  found  in  the 
superficial  epithelia,  especially  of  the  gills  and  oral 
mucosa.  It  is  concluded  that  bromide  is  goitrogenic 
in  both  species  at  low  concentrations  and  in  gup- 
pies at  higher  concentrations  it  also  affects  skeletal 
muscle,  blood  vessels,  and  gonads.  Methyl  bromide 
has  no  specific  action  but  is  irritating  for  superficial 
epithelia  at  relatively  high  concentrations.  (Au- 
thor's abstract) 
W89-04249 


REGULATION  OF  BLOOD  HAEMOGLOBIN 
AND  ELECTROLYTES  IN  RAINBOW  TROUT 
SALMO  GAIRDNERI  (RICHARDSON)  EX- 
POSED TO  NITRITE, 

Dundee  Univ.  (Scotland). 

E.  M.  Williams,  and  F.  B.  Eddy. 

Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  1,  p 

13-27,  September  1988.  6  fig,  2  tab,  44  ref.  NERC 

grant  Gr/3/5422. 

Descriptors:  "Water  pollution  effects,  "Toxicity, 
"Nitrites,  "Trout,  "Blood,  Hemoglobin,  Electro- 
lytes, Potassium,  Sodium,  Chlorides,  Lethal  limit, 
Tolerance,  Survival. 

A  study  was  conducted  to  investigate  the  hemato- 
logical consequences  and  anion  homeostasis  in 
rainbow  trout  after  short-term  and  longer-term 
nitrite  exposure.  Trout  (30-70  g)  were  exposed  to 
environmental  nitrite  for  periods  varying  from  2  to 
24  h;  after  12  h  blood-plasma  nitrite  concentration 
was  eight  times  the  environmental  levels  (0.5 
mmol/L).  The  rise  was  followed  by  an  increase  in 
methemoglobin  levels  from  around  3%  to  >  60%. 
After  2-h  nitrite  exposure  the  concentrations  of 
plasma  potassium,  sodium,  and  chloride  fell,  fol- 
lowed 2  h  later  by  an  increase  in  inter-erythrocyte 
potassium  and  sodium  concentration  with  in- 
creased red-cell  volume.  Twelve-h  nitrite  exposure 
led  to  an  increase  in  the  red-cell  population,  the 
new  cells  being  smaller  and  containing  less  hemo- 
globin. After  24-h  exposure,  fish  fell  into  two 
groups:  nitrite-intolerant  fish  with  high  levels  of 
plasma  nitrite  and  methemoglobin  and  nitrite-toler- 
ant fish  with  low  plasma  nitrite  levels.  Thus,  there 
is  a  wide  spectrum  of  nitrite  tolerance  in  trout;  this 
may  be  of  considerable  consequence  in  populations 
where  nitrite  is  a  significant  environmental  factor. 
All  fish  surviving  24-h  nitrite  exposure  had  lower 
plasma  potassium  levels  than  unexposed  fish.  (See 
also  W89-04251)  (Author's  abstract) 
W89-04250 


ANION  TRANSPORT,  CHLORIDE  CELL 
NUMBER  AND  NITRITE-INDUCED  METHAE- 
MOGLOBINAEMIA  IN  RAINBOW  TROUT 
(SALMO  GAIRDNERI)  AND  CARP  (CYPRINUS 
CARPIO), 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

E.  M.  Williams,  and  F.  B.  Eddy. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  1,  p 
29-42,  September  1988.  5  fig,  1  tab,  43  ref.  NERC 
grant  Gr/3/5422. 

Descriptors:  "Water  pollution  effects,  "Toxicity, 
"Nitrites,  "Trout,  "Carp,  "Fertilizers,  Ion  trans- 
port, Gills,  Blood,  Salinity,  Chlorides,  Bicarbon- 
ates,  Animal  metabolism,  Tolerance. 

The  level  of  nitrate  in  British  rivers  and  freshwater 
supplies  is  increasing,  particularly  in  areas  where 
intensive  use  of  nitrogenous  fertilizers  is  common 
practice.  Since  this  nitrate  may  be  reduced  to 
nitrite  by  bacterial  action,  the  toxic  effects  of  ni- 
trite on  ionic  transport  and  hemoglobin  function  in 
fish  were  investigated.  Under  similar  environmen- 
tal conditions  the  maximal  rates  of  chloride  and 
nitrite  uptake  in  carp  (25  and  81  micromol/h/kg) 
were  lower  than  in  rainbow  trout  (368  and  198 
micromol/h/kg).   The   rate   at   which   anions  are 


transported  may  be  linked  with  the  animals'  adapt- 
ability to  changes  in  salinity,  the  euryhaline  trout 
being  much  more  tolerant  to  seawater  than  the 
stenohaline  carp,  which  is  unable  to  survive  in 
40%  seawater  for  more  than  three  days,  while 
trout  can  fully  adapt  to  100%  seawater  in  a  few 
days.  In  freshwater  fish,  chloride  is  exchanged 
across  the  gill  epithelium  for  bicarbonate  ions  (or 
anion  equivalents),  and  this  exchange  helps  to  reg- 
ulate acid/base  balance.  Carp  possess  47%  fewer 
gill  chloride  cells  than  trout.  In  vitro,  methemoglo- 
bin formation  occurs  more  rapidly  in  carp  blood, 
5.58%/h  compared  with  trout,  3.39%/h.  The  carp 
hemoglobin  molecule  is  more  sensitive  to  nitrite 
oxidation  than  trout  hemoglobin  and  the  rate  of 
methemoglobin  reduction  is  more  rapid  in  carp  red 
cells.  However,  carp  are  more  tolerant  to  nitrite 
than  are  trout  because  of  their  lower  rate  of  bran- 
chial uptake  of  nitrite.  (See  also  W89-04250) 
(Shidler-PTT) 
W89-04251 


QUANTITATION  OF  CHEMICALLY  IN- 
DUCED DAMAGE  TO  DNA  OF  AQUATIC  OR- 
GANISMS BY  ALKALINE  UNWTNDING 
ASSAY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
L.  R.  Shugart. 

Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  1,  p 
43-52,  September  1988.  4  fig,  20  ref.  Department  of 
Energy  contract  DE-AC05-840R2 14000. 

Descriptors:  "Water  pollution  effects,  "DNA, 
"Fish,  *Benzo(a)pyrene,  Quantitative  analysis, 
Bluegills,  Fathead  minnows,  Fluorometry,  Liver, 
Hydrogen  ion  concentration,  Temperature,  Animal 
pathology. 

The  effect  of  chronic  exposure  to  the  genotoxic 
chemical  benzo(a)pyrene  (BaP)  on  the  integrity  of 
DNA  (as  measured  by  the  level  of  DNA  double- 
strandedness)  was  investigated  in  two  aquatic  orga- 
nisms. In  order  to  facilitate  these  studies,  a  method 
for  the  rapid  and  facile  isolation  of  DNA  from 
either  the  liver  of  bluegill  sunfish  or  the  entire 
fathead  minnow  was  developed.  DNA  was  exam- 
ined for  BaP-induced  strand  breaks  using  an  alka- 
line unwinding  assay  where  strand  separation  is 
achieved  under  defined  conditions  of  pH  and  tem- 
perature, and  the  amounts  of  double-stranded  and 
single-stranded  DNA  present  were  quantified  by 
fluorescence  measurements.  It  was  observed  that 
damage  to  liver  DNA  of  the  bluegill  during  chron- 
ic exposure  to  water  containing  BaP  proceeds 
through  two  distinct  phases.  There  was  an  initial 
phase  in  which  the  decline  of  DNA  double-stran- 
dedness  was  immediate  and  rapid;  by  day  16  the 
level  was  10%  of  that  observed  in  nonexposed  fish. 
During  the  next  phase,  which  occurred  subsequent 
to  day  16,  the  level  of  double-strandedness  in- 
creased and  by  day  30  was  approximately  that  of 
the  control  population.  Exposure  of  fathead  min- 
nows to  BaP,  under  conditions  identical  to  those 
for  bluegills,  resulted  in  similar  DNA  damage 
during  the  initial  phase  of  exposure.  (Author's  ab- 
stract) 
W89-04252 


PHENOL  AND  SULFIDE  INDUCED  CHANGES 
IN  THE  OVARY  AND  LIVER  OF  SEXUALLY 
MATURING  COMMON  CARP,  CYPRINUS 
CARPIO, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 

V.  Kumar,  and  D.  Mukherjee. 

Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  1,  p 

53-59,  September  1988  2  fig,  2  tab,  13  ref. 

Descriptors:  "Pollutant  identification,  "Water  pol- 
lution effects,  "Phenols,  "Sulfides,  "Carp,  Animal 
tissues,  "Industrial  wastes,  Cholesterol,  Liver,  Pulp 
wastes,  Animal  pathology,  Fish  physiology,  Bio- 
chemistry, Ganges  River. 

A  study  was  performed:  (a)  to  determine  the  con- 
tent of  phenol  and  sulfide  of  the  waste  discharge  of 
pulp  and  jute  mills  to  the  Ganges  River;  and  (b)  to 
investigate  the  effects  of  these  two  pollutants  on 
the  reproductive  physiology  and  biochemistry  of 
carp  under  laboratory  conditions.  Paper-mill  and 
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jute-mill  effluents  were  monitored  for  one  year. 
Significant  amounts  of  phenol  and  sulfide  were 
present  in  pulp-mill  effluent  but  not  in  jute-mill 
discharge.  Sexually-maturing  carp  were  exposed 
for  30  days  to  sublethal  concentrations  of  phenol 
and  sulfide,  much  below  the  concentrations  ob- 
served in  pulp-mill  effluent,  and  the  cholesterol 
levels  in  the  ovary  and  liver  were  measured.  Both 
contaminants  caused  a  gradual  and  significant  in- 
crease of  hepatosomatic-index  values  and  the  cho- 
lesterol content  of  ovary  and  liver.  Gonadosoma- 
tic-index  (GSI)  values,  on  the  other  hand,  de- 
creased gradually.  Accumulation  of  ovarian  cho- 
lesterol, coupled  with  lower  GSI  values  in  the 
treated  fish,  could  result  from  reduced  steroido- 
genesis. Increased  hepatic-cholesterol  levels  sug- 
gest that  hepatic  malfunction  in  treated  fish  is 
responsible  for  impaired  ovarian  maturation.  Com- 
parative field  studies  should  be  carried  out  in  the 
Ganges  to  determine  if  wild  fish  populations  are 
similarly  affected.  (Author's  abstract) 
W89-04253 


JOINT  TOXICITY  OF  PESTICIDE  TANK- 
MIXES  TO  RAINBOW  TROUT, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Burn- 
ham  on  Crouch  (England).  Fisheries  Lab. 
P.  Matthiessen,  G.  F.  Whale,  R.  J.  Rycroft,  and  D. 

a    ^ViP3n3.n 

Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  1,  p 
61-75,  September  1988.  1  fig,  8  tab,  12  ref. 

Descriptors:  *Water  pollution  effects,  •Agricultur- 
al chemicals,  *  Pesticide  toxicity,  'Synergistic  ef- 
fects, *Trout,  Aquatic  animals,  Juvenile  growth 
stage,  Herbicides,  Fungicides,  Spraying,  Lethal 
limit,  Insecticides. 

Many  agricultural  pesticides  are  applied  as  so- 
called  'tank-mixes'  in  which  approved  formulations 
of  herbicides,  fungicides,  and  insecticides  are 
mixed  in  the  spray  tank.  The  toxic  action  of  two- 
component  mixtures  to  aquatic  fauna  is  often  de- 
scribed by  the  concentration-addition  model  which 
assumes  that  additive  joint  effects  occur  when  each 
component  has  a  similar  mode  of  toxic  action,  and 
that  neither  component  influences  the  biological 
action  of  the  other.  The  toxicity  to  trout  (Salmo 
gairdneri)  fingerlings  of  eleven  tank-mixes  com- 
posed of  pairs  of  six  fungicides  and  herbicides 
(prochloraz,  fenpropimorph,  diclofop-methyl,  tri- 
demorph,  benzoylprop-ethyl  and  propiconazole) 
was  measured  using  96-h  LC50  tests.  The  toxicity 
of  the  mixtures  ranged  from  being  half  of  that 
expected  on  the  basis  of  additive  toxicity  of  the 
components,  to  <  1.4  times  the  expected  value.  In 
view  of  the  degree  of  experimental  error  inherent 
in  the  LC50  determinations,  these  data  provide  no 
evidence  for  the  existence  of  synergistic  (i.e., 
more-than-additive)  toxicity  of  the  respective  tank- 
mixes.  However,  this  preliminary  work  should  be 
regarded  with  caution  because  the  pesticide  con- 
centrations in  the  test  solutions  were  not  verified 
by  analysis.  Furthermore,  in  some  cases,  the  mix- 
ture components  had  widely-differing  toxicities,  so 
that  the  less-toxic  component  may  not  have  con- 
tributed significantly  to  the  mixture  toxicity. 
(Shidler-PTT) 
W89-04254 


ACUTE  RESPONSE  TO  SODIUM  HYPOCHLO- 
RITE IN  RAINBOW  TROUT  ACCLIMATIZED 
TO  PULP  AND  PAPER  MILL  EFFLUENTS, 

Helsinki  Univ.  (Finland).  Dept.  of  Zoology. 
A.  Soivio,  E.  Nikunen,  and  H.  Tuurala. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  1,  p 
77-87,  September  1988.  3  fig,  3  tab,  48  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
♦Pulp  wastes,  'Trout,  'Fish  physiology,  Animal 
pathology,  Histology,  Gills,  Liver,  Lethal  limit, 
Bleaching  wastes,  Enzymes,  Inhibition,  Lakes, 
Risk  assessment,  Lake  Vatia,  Pulp  and  paper  indus- 
try. 

The  environmental  risk  of  hypochlorite  spills  from 
pulp  and  paper  mills  was  estimated  from  acute 
toxicity  tests  and  histological  examinations.  Rain- 
bow trout  (Salmo  gairdneri)  fingerlings  were  ex- 
posed to  sodium  hypochlorite  (NaCIO)  in  semista- 
tic  LC50  tests  for  48  h  in  dechlorinated  Helsinki 


tap  water  and  water  from  Lake  Vatia  (21  km 
downstream  from  a  kraft  pulp  mill).  Fish  were  also 
exposed  for  17  days  to  Lake  Vatia  water  after 
which  an  acute  exposure  to  sodium  hypochlorite 
was  made,  for  which  physiological  samples  were 
analyzed.  The  48-h  LC50  of  bleached  kraft  pulp 
mill  effluent  was  35%.  The  17  days'  caging  period 
in  the  lake  water  caused  disturbances  in  osmotic 
regulation,  depletion  of  liver  glycogen,  and  inhibi- 
tion of  liver  UDP-glucuronosyltransferase.  The 
gills  of  the  exposed  fish  were  microscopically  ex- 
amined. The  epithelium  of  the  secondary  lamellae 
in  the  NaClO-exposed  gills  was  thicker  than  in  the 
controls  (48-h  LC50  0.35  mg  Cl/L)  and  the  lamel- 
lae were  curled  and  had  constricted  blood  spaces. 
The  gill  epithelium  of  fish  exposed  to  NaCIO  in 
water  from  Lake  Vatia  was  swollen  and  vacuo- 
lized  (48-h  LC50  0.09  mg  Cl/L).  The  gills  of  fish 
exposed  to  20%  pulp-mill  effluent  as  well  as  the 
gills  of  fish  acclimatized  for  17  days  in  Lake  Vatia 
water  were  quite  normal  in  structure.  However, 
after  hypochlorite  exposure  the  gills  of  the  pre- 
acclimatized  fish  were  almost  totally  destroyed. 
(Author's  abstract) 
W89-04255 


TEMPERATURE-INDUCED  ALTERATIONS  IN 
THE  METABOLIC  ACTIVATION  OF 
BENZO(A)PYRENE  TO  DNA-BINDING  META- 
BOLITES IN  THE  BLUEGILL  FRY  CELL  LINE 
BF-2, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Medicinal 
Chemistry  and  Pharmacognosy. 
T.  A.  Smolarek,  S.  Morgan,  and  W.  M.  Baird. 
Aquatic  Toxicology  AQTODG,  Vol.  13,  No.  1,  p 
89-97,  September  1988.  2  fig,  1  tab,  13  refs.  PHS 
grant  CA-40228. 

Descriptors:  'Water  pollution  effects, 
*Benzo(a)pyrene,  'Temperature  effects,  'Animal 
metabolism,  *DNA,  'Carcinogens,  Bluegills,  Juve- 
nile growth  stage,  Tissue  analysis,  Aromatic  com- 
pounds, Hydrocarbons,  Cultures,  Incubation. 

Many  carcinogenic  chemicals  such  as  the  environ- 
mental pollutant  benzo(a)pyrene  (BaP)  require 
metabolic  activation  to  reactive  DNA-binding  in- 
termediates in  order  to  induce  cancer.  To  deter- 
mine whether  temperature  affects  the  amount  and 
proportion  of  BaP  metabolized  to  DNA-binding 
compounds,  cultures  of  the  bluegill  fry  cell  line 
BF-2  maintained  at  23  C  and  35  C  were  exposed  to 
BaP.  Exposure  at  35  C  resulted  in  a  61%  increase 
in  the  amount  of  BaP  metabolized  after  24  h  com- 
pared with  cultures  incubated  at  23  C.  The  amount 
of  BaP  bound  to  DNA  in  cultures  exposed  to  BaP 
at  35  C  was  97%  greater  at  24  h  and  61%  greater 
at  48  h  than  at  23  C.  The  increase  in  the  major 
BaP-deoxyribonucleoside  adduct,  (  +  )-anti-BaP- 
7,8-diol-9,10-epoxide-deoxyguanosine,  or  (  +  )-anti- 
BaPDE-deoxyguanosine,  at  35  C,  was  314%  at  24 
h  and  100%  at  48  h.  There  was  no  significant 
change  in  the  amount  of  syn-BaPDE-deoxyguano- 
sine.  These  results  indicate  that  although  the 
amount  of  BaP  metabolized  by  BF-2  cell  cultures 
is  60%  greater  at  35  C  than  at  23  C,  the  amount  of 
BaP  bound  to  DNA  through  (  +  )-anti-BaPDE  in- 
creased by  more  than  300%.  Thus  increased  tem- 
perature can  increase  the  proportion  of  BaP  metab- 
olized to  an  ultimate  carcinogenic  metabolite  in 
BF-2  cells  in  culture.  (Author's  abstract) 
W89-04256 


RELATIONSHIP  OF  KASCHIN-BECK  AND 
KESHAN  DISEASES  WITH  HYDROGEOCHE- 
MISTRY, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

F.  Hongci. 

Environmental    Geology     and     Water     Sciences 

12(l):23-28,  August   1988  EGWSEI.  4  fig,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Human  dis- 
eases, 'Public  health,  'Geochemistry,  China,  Kas- 
chin-Beck  disease,  Keshan  disease,  Trace  elements, 
Calcium,  Geohydrology. 

Kaschin-Beck  Disease  and  Keshan  disease  (an  en- 
demic disease  of  the  myocardium)  are  wide  spread 
in  China.  The  geographic  distribution  of  Kaschin- 
Beck  and  Kesahan  diseases  shows  that  their  genesis 


must  be  due  to  an  environmental  factor.  Shortly 
after  investigating  the  endemic  area  in  Huanglong 
County,  Shaanxi  Province  in  1971,  it  was  deter- 
mined that  Kaschin-Beck  and  Kesshan  diseases 
were  caused  by  drinking  groundwater  from  specif- 
ic strata,  thereby  relating  the  known  distribution 
sites  of  the  endemic  with  the  regional  hydrogeo- 
logy. Thus,  hydrogeochemistry  can  be  used  to 
explain  the  distribution  of  the  diseases.  Regarding 
the  hydrogeochemical  features  of  Kaschin-Beck 
and  Keshan  diseases,  two  hydrogeological  types 
can  be  differentiated:  (1)  related  to  acidic  magma- 
tic  rocks;  and  (2)  releated  to  oil-bearing  forma- 
tions. The  pathogenic  groundwater  in  these  areas 
has  its  own  water  qualities  which  distinguish  it 
from  normal  fresh  water.  According  to  the 
common  chemical  properties  of  the  water  in  the 
two  disease  areas  and  based  on  some  foreign  envi- 
ronmental medical  reports,  it  is  concluded  that  the 
principle  pathogenic  factor  is  the  richer  trace  ele- 
ment concentration  and  low  hardness  (or  calcium) 
of  the  water.  There  are  two  ways  to  control  the 
Kaschin-Beck  and  Keshan  disease:  one  is  to  im- 
prove the  water  quality  and  the  other  is  to  change 
the  water  source.  (Davis-PTT) 
W89-04322 


EFFECTS  OF  CHLORINE  ON  MICROBIAL 
COMMUNITIES  IN  NATURALLY  DERIVED 
MICROCOSMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

J.  R.  Pratt,  N.  J.  Bowers,  B.  R.  Niederlehner,  and 
J.  Cairns. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  9  ,  p  679-687,  September 
1988.  2  fig,  8  tab,  24  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorine, 
'Microenvironment,  'Microbiological  studies, 
'Species,  Microcosms,  Mesocosms,  Protozoa,  Bio- 
mass,  Bacteria,  Fungi,  Algae,  Composition,  Chlo- 
rophyll a. 

Laboratory  microcosms  and  field  enclosures  were 
used  to  evaluate  effects  of  chlorine  on  microbial 
community  structure  and  function.  Microcosms 
were  exposed  to  chlorine  (as  sodium  hypochlorite) 
at  concentrations  up  to  308  micrograms/L  total 
residual  chlorine  (TRC)  for  28  days.  Test  systems 
were  sampled  weekly  to  evaluate  protozoan  spe- 
cies accrual,  biomass  distribution,  microbial 
enzyme  activity,  and  macronutrient  retention.  Pro- 
tozoan species  numbers  were  depressed  at  all  sam- 
pling times  at  TRC  concentrations  >  or  =  25 
micrograms/L.  Algal  biomass  (chlorophyll  a)  was 
adversely  affected  at  2  micrograms/L,  and  alkaline 
phosphatase  activity  was  inhibited  at  >  or  =  6 
micrograms/L.  Other  biomass  measures  and  ma- 
cronutrient retention  were  affected  at  25  to  308 
micrograms/L.  Oxygen  production  was  depressed 
at  >  or  =  25  micrograms/L.  Field  enclosures 
(sediment-water  mesocosms)  were  dosed  daily 
with  chlorine,  resulting  in  average  chlorine  doses 
up  to  261  micrograms/L.  Protozoan  species  num- 
bers were  depressed  at  chlorine  doses  >  or  =  79 
micrograms/L,  and  zooplankton  density  was  af- 
fected at  24  micrograms/L.  Algal  biomass  and 
total  biomass  were  adversely  affected  at  the  high- 
est chlorine  level,  261  micrograms/L.  Nontaxono- 
mic  measures  were  typically  less  sensitive  than 
community  structure  responses  to  chronic  chlorine 
stress.  Estimated  effect  levels  for  both  experiments 
overlapped;  however,  the  response  of  specific  vari- 
ables (i.e.,  stimulation,  inhibition,  no  effect)  to 
chlorine  differed  between  the  two  tests.  These 
results  support  the  importance  of  experimental 
design  and  dosage  regime  in  chronic  toxicity  test- 
ing. (Author's  abstract) 
W89-04335 


USING  STREAM  SURVEY  DATA  TO  PREDICT 
DIRECTIONAL  CHANGE  IN  FISH  POPULA- 
TIONS FOLLOWING  PHYSICOCHEMICAL 
STREAM  PERTURBATIONS, 

Kansas  Dept.  of  Wildlife  and  Parks,  Pratt.  Envi- 
ronmental Services  Section. 
W.  G.  Layher,  and  O.  E.  Maughan. 
Environmental      Toxicology       and      Chemistry 
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ETOCDK,  Vol.  7,  No.  9,  p  689-6,  September  1988. 
4  fig,  5  tab,  1 1  ref. 

Descriptors:  'Water  pollution  effects,  ♦Environ- 
mental impact,  "Habitats,  *Stream  profiles,  *Fish 
populations,  Central  stoneroller,  Regression  analy- 
sis, Chemical  composition,  Model  studies,  Popula- 
tion dynamics. 

Standing  stocks  of  fish  species  were  graphed 
against  30  abiotic  variables  measured  in  Kansas 
streams.  The  resulting  habitat  suitability  curves  for 
each  variable  allowed  fish  biomass  to  be  normal- 
ized to  index  values  that  could  be  regressed  linear- 
ly against  these  variables.  Stepwise  multiple-re- 
gression techniques  isolated  variables  that  account- 
ed for  much  of  the  biomass  of  individual  popula- 
tions. Regression  models  applied  to  an  independent 
data  set  from  Oklahoma  produced  highly  signifi- 
cant (though  low)  correlations  between  predicted 
and  observed  standing  stocks.  Assigning  suitability 
index  values  to  Oklahoma  streams  from  curves 
developed  with  Kansas  data  identified  other  varia- 
bles as  limiting,  thus  explaining  much  of  the  bio- 
mass variation.  This  analysis  indicated  that  the 
habitat  suitability  curves  approximated  fish  popula- 
tion changes  along  a  single  variable  axis.  Kansas 
stream  data  has  been  placed  in  a  statistical  data  set 
and  provided  with  visual  display.  The  system 
allows  for  rapid  assessment  of  the  effects  of 
changes  in  30  physicochemical  variables  on  popu- 
lations of  about  100  fish  species  in  Kansas  streams. 
(Author's  abstract) 
W89-04336 


APPLICATION  OF  CELLULOLYTIC  ACTIVI- 
TY OF  ASIATIC  CLAMS  (CORBICULA  SP.)  TO 
IN-STREAM  MONITORING  OF  POWER 
PLANT  EFFLUENTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04337 


STRUCTURAL  ALTERATIONS  IN  AQUATIC 
INSECT  COMMUNITIES  EXPOSED  TO 
COPPER  IN  LABORATORY  STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
W.  H.  Clements,  D.  S.  Cherry,  and  J.  Cairns. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  9,  p  715-722,  September 
1988.  3  fig,  3  tab,  28  ref. 

Descriptors:  *Water  pollution  effects,  Toxicity, 
•Species  composition,  *Aquatic  insects,  ""Copper, 
•Pollutants,  Artificial  streams,  Heavy  metals. 

The  effects  of  copper  on  aquatic  insect  communi- 
ties were  examined  using  rock  filled  trays  colo- 
nized in  the  field  for  30  days,  transferred  to  labora- 
tory streams,  and  dosed  with  CuS04.  Each  stream 
was  randomly  assigned  to  one  of  three  treatments: 
control  (0  microg/L),  low  dose  (15-32  microg/L), 
and  high  dose  (135-178  microg/L).  Experiments 
were  replicated  over  three  seasons.  Exposure  to 
copper  for  96  hours  significantly  reduced  both  the 
total  number  of  individuals  and  number  of  taxa 
during  each  season,  with  greatest  effects  observed 
in  summer.  Owing  to  differences  in  sensitivity  to 
copper,  the  percent  composition  of  dominant 
orders  of  aquatic  insects  varied  among  treatments. 
The  relative  abundance  of  Ephemeroptera  de- 
creased in  treated  streams  during  each  season.  The 
response  of  other  aquatic  insects,  including  Diptera 
and  Plecoptera,  varied  between  seasons,  but  these 
groups  were  generally  less  sensitive  to  copper  ex- 
posure. These  results  indicate  that  the  artificial 
substrates  employed  in  this  study  are  amenable  to 
experimental  manipulation  and  will  provide  a 
unique  opportunity  to  examine  the  community  re- 
sponses of  aquatic  insects  to  toxicants  under  envi- 
ronmentally realistic  conditions.  (Author's  ab- 
stract) 
W89-04338 


PREDICTING  ACIDIFICATION  EFFECTS  ON 
FISH  POPULATIONS,  USING  LABORATORY 
DATA  AND  FIELD  INFORMATION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 


ences Div. 

S.  W.  Christensen,  J.  E.  Breck,  and  W.  Van 

Winkle. 

Environmental      Toxicology      and       Chemistry 

ETOCDK,  Vol.  7,  No.  9,  p  735-747,  September 

1988.  5  fig,  2  tab,  28  ref. 

Descriptors:  *Acid  rain,  *Acid  rain  effects,  *Water 
pollution  effects,  'Acidity,  *Fish,  'Mathematical 
models,  Regional  analysis,  Aluminum,  Calcium, 
Hydrogen  ion  concentration,  Regression  analysis, 
Trout,  Population  dynamics. 

A  framework  of  linked  models  was  developed  that 
uses  lake  levels  of  pH,  Al,  and  Ca  to  predict  the 
occurrence  of  fish  species  on  a  regional  scale. 
Statistical  models  are  fitted  to  laboratory  data  on 
brook  trout  (Salvelinus  fontinalis).  The  resulting 
functions  predict  mortality  and  reduction  in  fecun- 
dity resulting  from  chemical  conditions  (pH,  Al, 
and  Ca).  The  second  step  applies  a  life  cycle  model 
to  results  from  the  first  step  to  estimate  the  repro- 
ductive potential  expected  for  fish  living  in  lakes 
with  specified  chemical  conditions  relative  to  that 
expected  for  fish  living  under  nonstressful  chemi- 
cal conditions.  Use  of  the  framework  requires  field 
data  on  the  presence  or  absence  of  brook  trout  in 
lakes  having  measured  pH,  Al,  and  Ca.  The  chemi- 
cal conditions  for  each  lake  are  processed  through 
the  first  two  steps  to  estimate  the  relative  repro- 
ductive potential  for  brook  trout  in  that  lake  After 
obtaining  estimates  for  all  lakes,  a  logistic  regres- 
sion model  is  fitted,  with  probability  of  occurrence 
as  the  dependent  variable  and  relative  reproductive 
potential  as  the  independent  variable.  The  resulting 
function,  representing  the  calibrated  framework, 
relates  the  probability  of  brook  trout  occurrence  in 
high  elevation  Adirondack  (New  York)  lakes  to 
relative  (i.e.,  reduced)  reproductive  potential  at- 
tributable to  chemical  stress.  This  function,  when 
tested  against  additional  data,  can  be  used  to  pre- 
dict changes  in  brook  trout  population  status  in 
relation  to  changed  chemical  conditions,  stocking, 
or  altered  fishing  pressure.  (Author's  abstract) 
W89-04339 


PHOTOOXIDATION  PRODUCTS  OF  SMOKE 
GENERATOR  FUEL  (SGF)  NO.  2  FOG  OIL 
AND  TOXICITY  TO  HYALLELA  AZTECA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04341 


LABORATORY  ACIDIFICATION  OF  A  CRUS- 
TACEAN ZOOPLANKTON  ASSEMBLAGE 
FROM  A  ROCKY  MOUNTAIN  SUBALPINE 
LAKE  (U.S.A.), 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
Center  for  Environmental  Monitoring  and  Assess- 
ment. 

D.  A.  Bruns,  and  G.  B.  Wiersma. 
Environmental      Toxicology       and      Chemistry 
ETOCDK,  Vol.  7,  No.   10,  p  807-814,  October 
1988.  3  fig,  3  tab,  27  ref. 

Descriptors:  *Water  pollution  effects,  *Population 
dynamics,  *Acid  rain,  *Zooplankton,  'Lakes,  Hy- 
drogen ion  concentration,  Acidification,  Daphnia, 
Crustaceans. 

A  laboratory  acidification  experiment  was  con- 
ducted with  a  Rocky  Mountain  zooplankton  as- 
semblage from  a  subalpine  lake  located  downwind 
of  energy  development  activities  and  significant 
sources  of  acid  precursors.  The  objective  of  the 
study  was  to  assess  the  relative  effects  of  lowered 
pH  (treatment  pH  4.2  and  5.2,  control  pH  6.8)  on 
the  survival  of  different  crustacean  zooplankton 
species  under  controlled  conditions  for  extended 
periods  (10  to  41  days).  Analysis  of  variance  indi- 
cated statistically  significant  differences  between 
controls  and  treatments  (acid  treatments  contained 
fewer  individuals  than  did  controls)  for  all  four 
species,  and  significant  differences  among  species. 
Newmann-Keuls  multiple  range  tests  demonstrated 
the  following  ranking  of  species  sensitivity  (high  to 
low)  to  a  lowered  pH  of  5.2-  Daphnia 
rosea  >  Holopedium  gibberum  >  Diaptomus 

lintoni> Cyclops  sp  At  pH  4.2,  H.  gibberum  was 
significantly  more  tolerant  than  D.  rosea  and  D 
lintoni,  but  no  other  significant  differences  were 


apparent  The  results  agree  generally  with  those  of 
other    published    experiments    and    field    surveys. 
(Author's  abstract) 
W89-04344 


CONCURRENT  MOBILE  ON-SITE  AND  IN 
SITU  STRIPED  BASS  CONTAMINANT  AND 
WATER  QUALITY  STUDIES  IN  THE  CHOP- 
TANK  RIVER  AND  UPPER  CHESAPEAKE 
BAY, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 
Ecology  Section. 

L.  W.  Hall,  S.  J.  Bushong,  M.  C.  Ziegenfuss,  S.  W. 
Hall,  and  R.  L.  Herman. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  10,  p  815-0,  October  1988. 
16  tab,  1  fig,  23  ref 

Descriptors:  'Water  pollution  effects,  'Water  qual- 
ity, 'Survival,  'Bass,  'Contamination,  'Chesa- 
peake Bay,  Chesapeake  and  Delaware  Canal,  Or- 
ganic compounds,  Inorganic  compounds,  Fluoride, 
Sulfate,  Aluminum,  Arsenic,  Cadmium,  Chromi- 
um, Copper,  Lead,  Nickel,  Selenium,  Tin,  Zinc, 
Heavy  metals,  Chemical  analysis,   Larvae,   Bays. 

In  situ  and  mobile  on  site  striped  bass  prolarval  and 
yearling  survival  studies  were  conducted  in  the 
Choptank  River  and  in  the  Chesapeake  and  Dela- 
ware (C&D)  Canal  area  of  the  Upper  Chesapeake 
Bay.  Chemical  analyses  of  both  organic  and  inor- 
ganic contaminants  in  the  habitat  water  were  per- 
formed and  water  quality  parameters  were  moni- 
tored during  these  experiments.  Surviving  yearling 
striped  bass  were  subjected  to  histological  exami- 
nation. Prolarval  survival  data  from  both  the  in 
situ  and  mobile  on  site  studies  were  similar  for 
each  spawning  area.  Prolarval  survival  ranged 
from  30  to  45%  after  96  hours  of  exposure  to 
Choptank  River  water  in  four  separate  experiments 
(two  in  situ,  two  on  site);  control  survival  was 
greater  than  74%.  Based  on  a  comparison  of  labo- 
ratory toxicity  data  and  reported  field  concentra- 
tions in  the  Choptank  River  for  various  water 
quality  and  contaminant  conditions,  the  following 
combination  of  conditions  was  potentially  stressful 
to  striped  bass  prolarvae:  low  hardness  (36  to  48 
mg/L  CaC03),  monomeric  aluminum  (0.150  mg/ 
L),  cadmium  (0.003  mg/L)  and  copper  (0.40  mg/ 
L).  Yearling  survival  in  both  in  situ  and  on  site 
tests  ranged  from  93  to  100%  in  both  the  control 
and  Choptank  River  water  after  9  days  of  expo- 
sure. Survival  of  striped  bass  prolarvae  in  C&D 
Canal  water  ranged  from  52.5  to  70%  after  96 
hours  of  exposure  in  four  separate  experiments. 
Control  survival  of  prolarvae  was  not  significantly 
different.  Survival  of  yearling  striped  bass  in  on 
site  and  in  situ  tests  was  95%  or  greater  in  C&D 
Canal  water  and  control  water.  Acute  contaminant 
effects  were  not  verified  in  the  C&D  Canal  area. 
(Author's  abstract) 
W89-04345 


PORPHYRIA  IN  HERRING  GULLS:  A  BIO- 
CHEMICAL RESPONSE  TO  CHEMICAL  CON- 
TAMINATION OF  GREAT  LAKES  FOOD 
CHAINS, 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 

io). 

G.  A.  Fox,  S.  W.  Kennedy,  R.  J.  Norstrom,  and  D. 

C.  Wigfield 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  7,  No.   10,  p  831-839,  October 

1988.  2  fig,  3  tab,  39  ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Gulls.  'Great  Lakes,  Polyhalogenated  aro- 
matic hydrocarbons,  Porphyria,  Water  birds.  Lake 
Michigan.  Lake  Huron,  Lake  Ontario,  Toxicity, 
Polychlorinated  biphenyls.  Pollutants. 

Concentrations  of  highly  carboxylated  porphyrins 
(HCPs)  in  the  livers  of  adult  herring  gulls  (Larus 
argentatus)  from  colonies  throughout  the  Great 
Lakes  were  found  to  be  markedly  elevated  in 
comparison  with  those  in  gulls  from  coastal  area 
and  in  seven  other  species  of  birds  consuming  diets 
uncontaminated  with  polyhalogenated  aromatic 
hydrocarbons  (PHAHs).  The  highest  levels  were 
found  in  gulls  from  lower  Green  Bay  (Lake  Michi- 
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gan),  Saginaw  Bay  (Lake  Huron)  and  Lake  Ontar- 
io. It  is  suggested  that  the  high  levels  of  HCPs 
reflect  PHAH  induced  derangement  of  heme  bio- 
synthesis. Determination  of  HCPs  offers  promise 
as  a  specific  and  sensitive  biological  marker  of 
PHAH  induced  toxicity  and  as  a  measure  of  the 
toxicological  significance  of  the  chemical  burden 
in  gulls,  terminal  members  of  Great  Lakes  food 
chains.  (Author's  abstract) 
W89-04346 


ACUTE  TOXICITY  OF  CHLOROPHENOLS  TO 
GREEN  ALGAE,  SELENASTRUM  CAPRICOR- 
NUTUM  AND  CHLORELLA  VULGARIS,  AND 
QUANTITATIVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIPS, 

Mitsubishi-Kasei  Inst,  of  Toxicological  and  Envi- 
ronmental Sciences,  Yokohama  (Japan). 
T.  Shigeoka,  Y.  Sato,  Y.  Takeda,  K.  Yoshida,  and 
F.  Yamauchi. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  10,  p  847-854,  October 
1988.  4  fig,  4  tab,  21  ref. 

Descriptors:  *Water  pollution  effects,  •Chlorinat- 
ed hydrocarbons,  *Algae,  'Toxicity,  'Chlorophen- 
ols,  Physicochemical  properties,  Selenastrum  ca- 
pricornutum,  Chlorella  vulgaris,  Molecular  param- 
eters, Structure  activity  relationship. 

The  growth  inhibition  (96-hour  EC50)  of  two  spe- 
cies of  green  algae,  Selenastrum  capricornutum 
and  Chlorella  vulgaris,  caused  by  phenol  and  12 
chlorophenols  (from  mono-Cl  to  penta-Cl)  was 
determined  according  to  the  Organization  for  Eco- 
nomic Cooperation  and  Development  guidelines 
for  testing  chemicals.  The  responses  of  the  algae  to 
the  chemicals  were  measured  by  cell  counting,  and 
96-hour  EC50  values  were  correlated  with  six 
physicochemical  parameters  of  chlorophenols.  The 
parameters  employed  in  the  quantitative  structure- 
activity  relationship  (QSAR)  analyses  were  n-octa- 
nol/water  partition  coefficient  (log  Pow),  dissocia- 
tion constant  (pKa),  Hammett  sum  of  the  sigma 
constant,  index  of  valence  molecular  connectivity, 
perimeter  of  the  efficient  cross  section  of  molecule 
and  melting  point.  In  the  S.  capricornutum  assay, 
the  toxicity  increased  as  the  number  of  substituted 
chlorine  atoms  increased.  In  the  C  vulgaris  assay, 
although  toxicity  increased  from  phenol  to  dichlor- 
ophenol,  the  toxicities  of  di-,  tri-,  tetra-,  and  pen- 
tachlorophenol  were  almost  the  same.  QSAR 
study  shows  that  log  Pow  gives  the  best  correla- 
tion, even  in  the  C.  vulgaris  assay,  by  the  use  of  the 
square  of  log  Pow.  Therefore,  the  growth  inhibi- 
tion of  these  algae  caused  by  chlorophenols  is 
mostly  influenced  by  lipophilicity,  as  is  stated  fre- 
quently in  toxicity  studies  using  aquatic  animals. 
(Author's  abstract) 
W89-04347 


WHOLE  ECOSYSTEM  MANIPULATION:  A 
PRODUCTIVE  AVENUE  FOR  TEST  SYSTEM 
RESEARCH, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

J.  A.  Perry,  and  N.  H.  Troelstrup. 
Environmental       Toxicology      and       Chemistry 
ETOCDK,  Vol.  7,  No.   11,  p  941-1,  November 
1988.  6  fig,  1  tab,  60  ref. 

Descriptors:  'Environmental  impact,  'Water  pol- 
lution effects,  'Acid  rain  effects,  'Ecosystems, 
'Stress,  Acidification,  Fungi,  Chlorine,  Ammonia, 
Ecosystem  manipulation,  Minnesota,  Leaf  litter, 
Literature  review,  Leaves,  Biodegradation,  Tem- 
perature. 

Single  species,  microcosm  and  mesocosm  toxicity 
tests  have  been  shown  to  be  inadequate  in  assessing 
impacts  on  whole  ecosystems,  yet  effective  envi- 
ronmental ma  .agement  requires  attention  to  such 
impacts.  Whole  ecosystem  manipulation  provides 
community  and  ecosystem  level  assessment,  but  is 
expensive  and  logistically  demanding.  The  results 
of  two  whole  ecosystem  experiments  (dosing  of 
stream  channels  with  chlorine  and  ammonia  and 
acidification  of  a  lake)  are  presented  and  several 
other  such  experiments  from  the  literature  are  re- 
viewed. In  1985,  a  project  was  initiated  to  examine 
the  effects  of  chlorine  and  ammonia  on  the  fresh- 


water communities  of  the  Monticello  stream  chan- 
nels. There  was  a  reduction  in  the  rate  of  weight 
loss  in  leaf  litter  bags  exposed  to  chlorine  and 
chlorine  plus  ammonia.  Changes  in  the  rate  of 
weight  loss  coincided  with  reductions  in  the 
number  and  activity  of  macroinvertebrate  shred- 
ders. The  Little  Rock  Lake  experimental  acidifica- 
tion was  a  whole  ecosystem  manipulation  that 
posed  questions  about  direct  versus  indirect  effects 
of  acidification.  The  manipulation  consisted  of  di- 
viding the  lake  at  the  isthmus  with  an  impermeable 
barrier  and  then  lowering  the  pH  of  one  basin. 
There  were  significantly  more  fungi  on  south  basin 
oak  leaves  than  on  lake  leaves  from  the  acidified 
north  basin.  Most  whole  ecosystem  studies  are 
complex,  expensive,  involve  multiple  investigators 
and  have  a  low  degree  of  true  replication.  Difficul- 
ty in  replicating  whole  system  manipulations 
makes  quantifying  cause-effect  relationships  diffi- 
cult, but  this  can  be  partially  overcome  by  careful- 
ly developing  the  inferences  from  an  investigation. 
It  is  suggested  that  such  experiments  represent  a 
useful  test  system  and  that  they  are  the  only  ac- 
ceptable way  of  discerning  impacts  at  the  commu- 
nity and  ecosystem  levels.  (Davis-PTT) 
W89-04351 


QUANTIFYING  RISKS  OF  TOXIC  CHEMI- 
CALS TO  AQUATIC  POPULATIONS  AND 
ECOSYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

L.  W.  Barnthouse,  G.  W.  Suter,  and  S.  M.  Bartell. 
Chemosphere  CMSHAF,  Vol.  17,  No.  8,  p  1487- 
1492,  1988.  24  ref. 

Descriptors:  'Water  quality  control,  'Risk  assess- 
ment, 'Chemical  wastes,  'Toxicity,  'Aquatic  envi- 
ronment, 'Aquatic  populations,  Pesticides,  Regula- 
tions, Mathematical  models,  Environmental  effects, 
Statistics,  Water  quality,  Pollutants. 

The  objectives  of  regulatory  practice  have  evolved 
from  eliminating  all  risks  of  pesticides  and  toxic 
chemicals  to  the  environment  to  reducing  risks  to 
acceptable  levels.  This  change  in  philosophy  re- 
quires the  development  of  methods  for  quantifying 
the  risks  of  toxicant  exposure  to  the  exposed  biota. 
Ecological  risk  assessment  models  that  are  compa- 
rable to  those  used  in  human  health  risk  assessment 
have  been  developed  using  methods  drawn  from 
ecotoxicology,  ecology,  statistics,  and  mathemati- 
cal modeling.  Initial  applications  have  shown  that 
the  regulation  of  pesticides  and  toxic  chemicals  can 
be  substantially  improved  through  the  use  of  eco- 
logical risk  assessment.  (Author's  abstract) 
W 89-043 54 


PROPOSED  METHOD  FOR  CALCULATING 
TAXONOMIC-GROUP-SPECIFIC  VARIANCES 
FOR  USE  IN  ECOLOGICAL  RISK  ASSESS- 
MENT, 

Fraunhofer-Inst.   fuer  Umweltchemie   und  Oeko- 
toxikologie,  Schmallenberg  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04355 


STRUCTURE  ACTIVITY  RELATIONSHIPS 
FOR  ENVIRONMENTAL  PROCESSES  1.  HY- 
DROLYSIS OF  ESTERS  AND  CARBAMATES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04356 


LAKE  ACIDITY  AND  THE  DISTRIBUTION 
AND  ABUNDANCE  OF  WATER  STRIDERS 
(HEMIPTERA:  GERRIDAE)  NEAR  SUDBURY, 
ONTARIO, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
B.  E.  Bendell. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 
No.  10,  October  1988,  p  2209-2211.  2  fig,  19  ref. 

Descriptors:  'Aquatic  insects,  'Ontario,  'Acid  rain 
effects,  'Water  pollution  effects,  'Acidity,  'Lakes, 
Water  pollution,  Acidic  water.  Canada,  Hydrogen 
ion  concentration,  Fish,  Water  striders,  Correla- 
tion analysis. 


The  presence  of  major  water  strider  species  was 
recorded  in  a  survey  of  53  lakes  covering  a  wide 
range  of  acidity  near  Sudbury,  Ontario.  The  mean 
pH  of  lakes  on  which  Metrobates  hesperius  and 
Trepobates  inermis  were  found  at  pH  <  5.1.  There 
was  no  evidence  that  the  distributions  of  Gerris 
spp.  were  related  to  lake  acidity.  Quantitative  sam- 
pling was  undertaken  to  examine  the  relationship 
between  the  abundance  of  Rheumatobates  rileyi 
and  lake  acidity  and  any  other  concomitant  rela- 
tionship to  fish.  A  highly  significant  positive  rela- 
tionship was  found  between  densities  of  R.  rileyi 
and  lake  pH,  but  no  relationship  was  found  with 
the  presence  or  absence  of  fish.  (Author's  abstract) 
W89-04387 


STUDIES  ON  THE  STABILITY  OF  N- 
CHLORO-AMINOACIDS:  DECOMPOSITION 
OF  N-CHLORO-L-SERINE, 

Santiago  Univ.  (Spain).  Dept.  de  Quimica  Fisica. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-04396 


BIOLOGICAL  IMPLICATIONS  OF  SEASONAL 
AND  URBAN  NITRATE  (ACID)  WET  DEPOSI- 
TION, 

Cincinnati  Univ.,  OH. 

J.  A.  M.  Schultz. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  7,  p  713-720,  July  1988.  4  tab,  25  ref. 

Descriptors:  'Acid  rain  effects,  'Nitrogen,  'Sulfur, 
'Nitrates,  'Policy  making,  'Acid  rain,  'Water  pol- 
lution sources,  Deforestation,  Coal,  Coal  use,  Polit- 
ical aspects,  Urban  aeas,  Baseline  studies. 

Oxides  of  nitrogen  and  sulfur  have  been  considered 
the  chief  precursors  of  acid  precipitation.  Increases 
in  these  precursors  are  expected  through  the  year 
2000  from  projected  increases  in  coal  use  due  to 
continued  political  vulnerability  of  middle-eastern 
oil,  and  from  dwindling  domestic  supplies  in  the 
U.S.,  as  well  as  from  increasing  mobile  sources. 
Nitrates  have  been  recently  linked  to  massive 
forest  destruction  in  Europe  and  in  the  U.S.  The 
need  is  demonstrated  for  increased  baseline  re- 
search on  nitrates  and  for  new  monitoring  ap- 
proaches based  upon  examination  of  national  data, 
while  interfacing  these  needs  with  new  policy  and 
control  strategies.  (Author's  abstract) 
W89-04404 


MYTILUS  EDULIS  AS  A  QUANTITATIVE  IN- 
DICATOR OF  DISSOLVED  CADMIUM:  FINAL 
STUDY  AND  SYNTHESIS, 

Kiel  Univ.  (Germany,   F.R.).   Inst,  fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04424 


WATER  QUALITY  CHARACTERISTICS  AND 
PHYTOPLANKTON  OF  POLLUTED  VISAK- 
HAPATNAM  HARBOUR, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04428 


EFFECT  OF  INHERITED  CONTAMINATION 
ON  EGG  AND  LARVAL  WINTER  FLOUNDER, 
PSEUDOPLEURONECTES  AMERICANUS, 

Environmental  Protection  Agency,  Narragansett, 
RI.  Environmental  Research  Lab. 
D.  E.  Black,  D.  K.  Phelps,  and  R.  L.  Lapan. 
Marine  Environmental  Research  MERSDW,  Vol. 
25,  No.    1,  p  45-62,    1988.   5  fig,   3  tab,   34  ref. 

Descriptors:  'Estuaries,  'Water  pollution  effects, 
'Polychlorinated  biphenyls,  'Toxicity,  'Floun- 
ders, 'Growth  stages,  Fish  eggs,  Larvae,  Rhode 
Island,  Massachusetts,  Hatching. 

The  exposure  of  adult  winter  flounder,  Pseudo- 
pleuronectes  americanus,  to  contaminated  estua- 
rine  environments  and  a  possible  impact  of  this 
exposure  on  their  progeny  was  investigated.  Pol- 
luted study  areas  included  Gaspee  Point  in  upper 
Narragansett   Bay,   RI,   New   Bedford   Harbor  in 


140 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Buzzards  Bay,  MA,  noted  for  its  PCB  (polychlori- 
nated  biphenyl)  contamination,  and  Apponagansett 
Bay,  MA,  a  less  contaminated  site  near  New  Bed- 
ford. Fox  Island,  a  relatively  clean  area  in  lower 
Narragansett  Bay,  served  as  a  reference  area.  Al- 
though adult  winter  flounder  disperse  offshore 
during  the  summer,  a  tag  and  recapture  study 
verified  their  yearly  residence  and  exposure  to 
contaminants  at  Gaspee  Point  during  the  spawning 
season.  A  similar  migratory  pattern  was  assumed 
for  Buzzards  Bay  fish.  Growth,  survival  and  con- 
taminant residues  were  measured  in  the  progeny  of 
fish  collected  from  the  study  areas.  Eggs  from 
New  Bedford  Harbor  flounder  contained  signifi- 
cantly higher  levels  of  PCB  (39.6  micrograms/g 
dry  weight),  and  larvae  which  hatched  from  these 
eggs,  under  clean  laboratory  conditions,  were  sig- 
nificantly smaller  in  length  (2.96  mm)  and  weight 
(0.018  mg)  than  those  for  Fox  Island  (1.08  micro- 
grams PCB/g  dry  weight,  3.22  mm,  0.022  mg). 
Linear  aggression  analysis  indicated  a  significant 
inverse  relationship  between  PCB  content  of  the 
eggs  and  length  or  weight  at  hatch.  Small  size  at 
hatch  may  have  severe  consequences  since  the  best 
survival  strategy  is  rapid  growth.  Small  larvae  are 
inefficient  predators  and,  at  the  same  time,  are 
more  vulnerable  to  predation.  (Brock-PTT) 
W89-04429 


TOXICITY    OF   MARINE   SEDIMENTS    SUP- 
PLEMENTED WITH  MIXTURES  OF  SELECT- 
ED   CHLORINATED    AND    AROMATIC    HY- 
DROCARBONS TO  THE  INFAUNAL  AMPHI- 
POD  RHEPOXYNIUS  ABRONIUS, 
National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
P.  D.  Plesha,  J.  E.  Stein,  M.  H.  Schiewe,  B.  B. 
McCain,  and  U.  Varanasi. 

Marine  Environmental  Research  MERSDW,  Vol. 
25,  No.   1,  p  85-97,    1988.   2  fig,   2  tab,  25   ref. 

Descriptors:  'Marine  sediments,  'Hydrocarbons, 
•Toxicity,  *Amphipods,  *Bioaccumulation, 
•Water  pollution  effects,  Washington,  Chlorinated 
hydrocartbons,  Sediments,  Bioassay. 

The  toxicity  of  a  reference  sediment  supplemented 
with  mixtures  of  seven  aromatic  hydrocarbons  (flu- 
oranthene,  phenanthrene,  benz(a)anthracene, 
benzo(a)pyrene  (BaP),  2,6-dimethylnaphthalene 
(DMN),  1-methylnaphthalene,  and  2-methylnaph- 
thalene)  or  4  chlorinated  hydrocarbons  (polychlo- 
rinated  biphenyls  (PCBs,  Aroclor  1254),  hexach- 
lorobutadiene,  2,2-bis(p-chloropheny  1)- 1,1,1  -trich- 
loroethane  and  hexachlorobenzene)  was  evaluated 
in  amphipod  (Rhepoxynius)  lethality  bioassays. 
Significant  mortality  occurred  among  amphipods 
exposed  for  10  days  to  a  reference  sediment  (46% 
fines,  0.9%  total  organic  carbon)  supplemented 
with  a  mixture  of  chlorinated  hydrocarbons  at 
concentrations  (0.05-1.0  micrograms/g  dry  wt)  ap- 
proximating those  measured  in  contaminated  sedi- 
ments of  Puget  Sound,  WA,  as  well  as  at  concen- 
trations 5  times  as  great  (5x).  In  contrast,  sediments 
supplemented  with  the  aromatic  hydrocarbon  mix- 
ture were  toxic  only  at  the  higher  (5x)  concentra- 
tions (0.5-15.0  micrograms/g  dry  wt).  Sediment 
concentrations  of  the  mixture  components  and 
their  bioavailability  to  amphipods  were  assessed 
using  radiolabeled  PCBs,  DMN  and  BaP.  Measure- 
ment of  radioactivity  incorporated  by  R.  abronius 
after  the  10-day  exposure  period  indicated  a  dose- 
related  uptake  of  xenobiotic  compounds  from  both 
the  chlorinated  and  aromatic  hydrocarbon-supple- 
mented sediments.  Dimethylnaphthalene  and  the 
metabolically  refractive  PCBs  were  bioaccumulat- 
ed  to  a  greater  extent  than  BaP,  which  is  known  to 
be  metabolized  extensively  by  R.  abronius.  (Au- 
thor's abstract) 
W89-04431 


IN  SITU  MODELING  OF  THE  EFFECT  OF 
POLLUTANTS  ON  PRODUCTION  OF  ORGAN- 
IC MATTER  BY  PHYTOPLANKTON, 

Akademiya  Nauk  URSR,  Odessa.  Inst.  Ekonomiki. 
S.  A.  Sarkisova,  and  I.  A.  Skripnik. 
Oceanology  ONLGAE,  Vol.  27,  No.  2,  p  171-173, 
October  1988.  3  fig,  4  ref. 

Descriptors:  *Water  pollution  effects,  'Toxicity, 
•Phytoplankton,    'Seawater,    'Marine   algae,   Pri- 


mary productivity,  Surfactants,  Chlorine,  Fuel,  Or- 
ganic matter,  Black  Sea. 

The  effects  of  three  categories  of  pollutants,  i.e., 
diesel  fuel,  surfactants  and  chlorine,  on  the  produc- 
tion properties  of  natural  microalgal  populations 
was  studied  in  specific  volumes  of  sea  water  isolat- 
ed in  plastic  containers  from  the  Black  Sea.  The 
pollutants  were  ranked  by  toxicity  on  the  basis  of 
single-factor  experiments  as  follows:  chlorine  wass 
the  most  toxic  substance  while  the  differences  in 
the  toxic  effects  of  the  surfactants  and  the  diesel 
fuel  were  only  slight.  An  idea  of  the  effect  of 
pollutant  mixtures  is  obtained  from  multifactor  ex- 
periments, which  suggested  that  the  effect  of  the 
mixtures  is  related  less  to  the  concentrations  of  the 
individual  toxicant  than  to  their  combination.  De- 
creasing the  volume  of  the  model  containers,  ag- 
gravated the  toxic  effect.  (Author's  abstract) 
W89-04433 


SEASONAL  ASPECTS  OF  POTENTIAL  LIMI- 
TATION BY  N,  P  AND  FE  ON  PHYTOPLANK- 
TON IN  BARRA  BONITA  RESERVOIR  (RIVER 
TIETE,  SP)  (ASPECTOS  SAZONAIS  DA  LIMI- 
TACAO  POTENCIAL  POR  N,  P,  E  FE  NO  FI- 
TOPLANCTON  DA  REPRESA  DE  BARRA 
BONITA  (RIO  TIETE,  SP)), 
Universidade  Estadual  Paulista,  Botucatu  (Brazil). 
Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04437 


RESPONSE  OF  XANTHIUM  STRUMARIUM  L. 
TO  SIMULATED  ACID  RAIN, 

Western  Kentucky  Univ.,  Bowling  Green.  Dept. 

of  Biology. 

J.  E.  Winstead,  and  L.  S.  Strange. 

Transactions  of  the  Kentucky  Academy  of  Science 

TKASAT,  Vol.  49,  No.  1/2,  p  29-31,  March  1988. 

2  tab,  14  ref. 

Descriptors:  'Acid  rain,  'Acid  Rain  effects, 
•Weeds,  'Simulated  rainfall,  'Chlorophyll,  'Hy- 
drogen ion  concentration,  Baseline  studies,  Bio- 
mass,  Chlorophyll,  Plant  physiology,  Plant  tissues, 
Leaves,  Light  intensity. 

A  study  was  designed  to  provide  baseline  data  on 
the  effect  of  acid  rain  on  a  geographically-wide- 
spread weedy  species  common  to  a  variety  of 
habitats.  A  population  of  the  common  cocklebur 
from  east-central  Texas  was  chosen  to  provide 
genomes  that  have  had  little  exposure  to  acid  rain 
conditions  in  recent  years.  Foliage  treated  with 
simulated  precipitation  of  pH  4.5,  3.5,  and  2.5 
compared  with  controls  subject  to  artificial  rain  of 
pH  5.6  showed  a  reduction  of  dry-weight  biomass 
between  21.8  and  27.5%.  While  no  indication  of 
reduced  caloric  content  was  found,  significant  de- 
clines in  total  chlorophyll  levels  were  detected  in 
plants  treated  with  regulated  artificial  rain  of  pH 
3.5  and  2.5.  This  reduction  in  chlorophyll  levels 
under  the  2  more  acidic  treatments  suggests  a 
possible  mechanism  of  lowered  carbon  fixation  and 
indicates  the  need  for  further  research  to  determine 
the  actual  physiological  effects  of  acidic  moisture 
on  leaf  tissue.  Reductions  in  cuticular  deposits  on 
leaf  surfaces  by  acidic  solutions  could  result  in 
decreased  chlorophyll  production  in  nature  since 
high  light  intensity  will  interfere  with  chlorophyll 
synthesis.  (Shidler-PTT) 
W89-04441 


EFFECT  OF  DOMESTIC  SEWAGE  AND  IN- 
DUSTRIAL EFFLUENTS  ON  BlOMASS  AND 
SPECIES  DIVERSITY  OF  SEAWEEDS, 

Central  Salt  and  Marine  Chemicals  Research  Inst., 

Bhavnagar  (India). 

A.  Tewari,  and  H.  V.  Joshi. 

Botanica  Marina  BOTNA7,  Vol.  31,  No.  5,  p  389- 

397,  September  1988.  1  fig,  11  tab,  33  ref. 

Descriptors:  'Coastal  waters,  'Water  pollution  ef- 
fects, Municipal  wastewater,  Industrial 
wastewater,  'Algae.  'Species  diversity, 
'Wastewater,  Environmental  effects,  Biomass,  Mu- 
nicipal wastewater,  Effluents,  Water  pollution, 
Spatial  distribution,  Vertical  distribution,  India, 
Productivity,  Outfall. 


The  effect  of  two  chlor-alkali  industry  effluents 
and  domestic  sewage  was  studied  on  tropical  sea- 
weeds of  the  Okhamandal  coast,  India.  Maximum 
biomass  was  observed  at  a  distance  of  400  and 
5,000  m  away  from  the  discharge  points  of  the  two 
chlor-alkali  industries.  Ulva  lactuca  and  Rhizo- 
clonium  kochianum  were  most  resistant  while  Cau- 
lerpa  scalpelliformis,  Halimeda  tuna,  and  Codium 
dwarkense  were  most  sensitive.  Species  of  Sargas- 
sum,  Cystoseira,  and  Gelidiella  were  completely 
eradicated  due  to  the  long  term  effect  of  the  efflu- 
ent from  one  chlor-alkali  industry.  Gracilaria  corti- 
cata,  G.  foliifera,  and  species  of  Hypnea  produced 
good  biomass  under  mildly  polluted  conditions, 
and  they  may  be  cultivated  in  such  areas.  Algal 
species  diversity  increased  as  the  distance  from  the 
outfall  increased.  In  general,  brown  seaweeds  were 
most  sensitive  to  this  type  of  pollution.  Domestic 
sewage  was  much  less  inhibitory  to  seaweeds.  Spe- 
cies of  Ulva  and  Enteromorpha  were  maximum 
biomass  producers,  while  brown  seaweeds  were 
least  productive  near  the  discharge.  Species  diver- 
sity was  high.  Vertical  distribution  of  seaweeds 
was  not  evident  up  to  400-4,000  m  away  from 
chlor-alkali  outfalls  and  up  to  10  m  away  from 
domestic  sewage  discharge  points.  Seaweeds 
showed  characteristic  vertical  distribution  after 
these  distances.  (Author's  abstract) 
W89-04477 


EXPERIMENTAL  STUDIES  OF  CHEMICAL 
STRESSORS  ON  WHOLE  LAKE  ECOSYS- 
TEMS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  11-41,  January  1988.  11 
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Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Lakes,  'Aquatic  environment,  Ecological 
effects,  Rainfall,  Metabolism,  Nutrients,  Cycling 
nutrients,  Physiological  ecology,  Phytoplankton, 
Aquatic  plants,  Aquatic  productivity,  Decomposi- 
tion, Canada,  Acidity,  Literature  reviews,  Field 
tests,  Mesocosms,  Chemical  properties,  Ecology, 
Acid  rain,  Eutrophication. 

Experimental  studies  of  chemical  stressors  on 
whole-lake  ecosystems  are  reviewed,  based  on  re- 
search carried  out  at  the  Experimental  Lakes  Area 
(ELA)  in  Ontario,  Canada.  Experiments  with  both 
nutrients  and  strong  acids  have  made  it  clear  that 
an  ecosystem's  response  to  pollutants  can  be  ex- 
tremely complex.  Topics  discussed  include  the 
effect  of  acidification  on  the  metabolism  and  nutri- 
ent cycles,  changes  in  the  biotic  community,  eu- 
trophication experiments,  comparison  of  whole- 
ecosystem  experiments  with  smaller-scale  ap- 
proaches of  evaluating  ecosystem  stress,  small- 
scale  laboratory  experiments,  mesocosm  scale  ex- 
periments, paleolimnological  calibrations,  natural 
variation  and  the  misinterpretation  of  results,  and 
extrapolation  of  Experimental  Lake  results  to  other 
areas.  Long-term  goals  at  ELA  include  a  compari- 
son of  stresses  of  different  types  on  lakes  and  other 
ecosystems,  biogeochemical  control  of  lake  chem- 
istry, and  the  design  of  whole-ecosystem  experi- 
ments. It  is  concluded  that  experimental  manipula- 
tion of  lake  ecosystems  has  helped  correct  miscon- 
ceptions about  the  metabolism  and  communities  of 
lakes,  and  provides  important  information  for  pro- 
tecting our  ecosystem.  (Doria-PTT) 
W89-04478 


REGAINED,  BUT  HIDDEN   HOLOMIXIS  OF 
THE  AUSTRIAN  LAKE  TRAUNSEE, 

Innsbruck  Univ.  (Austria).   Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  2H. 
W 89-04481 


SEASONAL  DYNAMICS  OF  SULFATE  AND 
HYDROGEN  SULFIDE  NEAR  THE  SEDI- 
MENT-WATER INTERFACF  OF  AN  OLIGO- 
TROPHIC  LAKE, 

'  istitut  National  de  la  Recherche  Scientifique, 
jainte-Foy  (Quebec). 
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For  primary  bibliographic  entry  see  Field  2H. 
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HAS  SILICA  INCREASED  IN  LAKE  SUPERI- 
OR WATERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 

Aquaculture. 

C.  L.  Schelske,  D.  J.  Conley,  and  E.  F.  Stoermer. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  163-169,  January  1988. 

3  fig,  15  ref.  NSF  grant  DPP  8505557. 

Descriptors:  *Acid  rain  effects,  'Limnology, 
*Silica,  *Lake  Superior,  *Lakes,  'Diatoms,  'Phos- 
phorus,  "Water  pollution  effects,  Sedimentation, 
Industrial  wastes,  Mine  wastes,  Acidity,  Waste  dis- 
posal, Leaching,  Sediments,  Chemical  properties. 

The  increase  in  biogenic  silica  and  soluble  Si  con- 
centration in  Lake  Superior  was  investigated.  Data 
support  the  conclusion  that  an  increase  in  Si  con- 
centration of  at  least  0.20  mg/1  occurred  between 
the  early  1970s  and  1986  in  the  lake.  Data  also 
indicate  that  permanent  sedimentation  of  biogenic 
silica  may  have  increased  2-  or  3-fold  in  recent 
sediments.  However,  data  from  only  3  of  4  cores 
support  the  hypothesis  that  sedimentation  of  bio- 
genic silica  has  increased  because  of  increased 
diatom  production  resulting  from  phosphorus  en- 
richment. Therefore,  the  observed  increases  in  Si 
concentration  in  water  and  biogenic  silica  in  sedi- 
ments requires  an  increase  in  external  loads  of  Si.  It 
is  suggested  that  the  two  most  likely  sources  are 
increased  rates  of  mineralization  of  silicate  miner- 
als as  the  result  of  recent  increases  in  acidity  of 
precipitation  and  the  disposal  of  taconite  tailings 
by  Reserve  Mining  Co.  at  Silver  Bay,  Minnesota. 
(Doria-PTT) 
W89-04494 


EXAMPLES  OF  CHANGES  IN  WATER  CHEM- 
ISTRY DURING  LAKE  ACIDI-  AND  'DEACID- 
IFICATION', 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04498 


EFFECT  OF  OXYGEN  DEPLETION  ON  THE 
TIMING  AND  MAGNITUDE  OF  BLUE-GREEN 
ALGAL  BLOOMS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
A.M.  Trimbee,  and  E.  E.  Prepas. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  220-226,  January  1988. 
2  fig,  2  tab,  34  ref. 

Descriptors:  'Limnology,  "Oxygen  depletion, 
•Eutrophication,  'Algae,  'Lake  sediments,  Deple- 
tion, Lakes,  Trophic  level,  Cyanophyta,  Sedi- 
ments, Phosphorus,  Biomass,  Iron,  Aeration. 

A  study  was  undertaken  to  evaluate  whether  the 
timing  and  extent  of  oxygen  depletion  over  lake 
sediments  could  serve  as  predictors  of  the  liming 
and  magnitude  of  summer  blue-green  algal  blooms 
in  freshwater  temperate  lakes.  Data  on  the  extent 
of  oxygen  depletion  over  lake  sediments,  mean 
depth,  trophogenic  and  total  phosphorus,  and  the 
relative  biomass  of  blue-green  algae  were  collected 
from  39  lakes.  Three  patterns  emerged  with  re- 
spect to  the  relative  potential  for  recruitment  of 
blue-green  algae  ((OXYD)  =  proportion  of  sedi- 
ments overlain  by  oxic  water  *Z):  (1)  blue-green 
algal  biomass  increased  as  OXYD  decreased,  even 
though  trophogenic  total  phosphorus  did  not  in- 
crease until  after  maximum  blue-green  algal  bio- 
mass occurred;  (2)  blue-green  algal  biomass  in- 
creased as  OXYD  decreased  prior  to  an  increase  in 
the  trophogenic  zone;  and  (3)  blue-green  algal  bio- 
mass increased  coincident  with  a  decrease  in 
OXYD  and  an  increase  in  total  phosphorus  in  the 
trophogenic  zone.  It  is  concluded  that  the  relative 
potential  for  blue-green  algal  recruitment  influ- 
ences the  relative  biomass  of  blue-green  algae.  This 
is  consistent  with  observations  that  dissolved 
oxygen  depletion  over  the  sediments  favors  the 
recruitment  of  blue-green  algae.  (Doria-PTT) 


W89-04501 


SOURCES  FOR  INTERNAL  P  LOADING  IN  A 
SHALLOW  LAKE, 

Washington  Univ.,  Seattle.   Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
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GREAT  LAKES  ECOSYSTEM  EXPERIMENT, 

Wisconsin  Univ. -Madison.  Sea  Grant  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04514 


RECENT  HUMAN  INFLUENCES  ON  THE 
ECOLOGY  OF  LOCH  LOMOND,  SCOTLAND, 

Paisley  Coll.  of  Tech.  (Scotland).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  4C. 
W89-04520 


GONYOSTOMUM  SEMEN-A  NEW  NUISANCE 
TO  BATHERS  IN  NORWEGIAN  LAKES, 

National  Inst,  of  Public  Health,  Oslo  (Norway). 
D.  Hongve,  O.  Lovstad,  and  K.  Bjorndalen. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  430-434,  January  1988. 
4  fig,  6  ref. 

Descriptors:  'Flagellates,  'Gonyostomum,  'Lakes, 
'Swimming,  'Public  health,  'Eutrophication, 
'Norway,  Trophic  level,  Phytoplankton,  Plankton, 
Aquatic  plants,  Water  quality,  Water  quality  man- 
agement, Algicides,  Pesticides,  Copper  sulfate,  Nu- 
trients, Acidity,  Color,  Optical  properties,  Bio- 
mass. 

The  increasing  density  of  the  green  flagellate  Gon- 
yostomum semen  may  become  a  nuisance  to  bath- 
ers in  Norwegian  lakes.  The  mucilaginous  threads 
stick  to  the  skin  and  may  form  a  slimy  coating  that 
has  to  be  wished  off  after  bathing.  Cases  of  aller- 
gic reaction  have  also  been  reported.  The  history 
of  occurrence  of  Gonyostomum  in  Norway  is  re- 
viewed, and  its  occurrence  and  biomass  are  de- 
scribed with  relation  to  water  quality.  It  is  con- 
cluded that  Gonyostomum  seems  to  thrive  best  in 
rather  small  lakes  with  pH  5-7,  high  water  color, 
moderately  high  phosphorus  concentration,  and 
low  inorganic  nitrogen  concentration.  Changing 
one  or  more  of  these  conditions  might  reduce  the 
biomass  of  Gonyostomum;  however,  these  factors 
cannot  be  changed  by  simple  methods.  The  use  of 
copper  sulfate  as  an  algicide  seems  to  be  the  only 
reliable  way  to  control  Gonyostomum.  Aeration  of 
the  lake  with  a  mixture  of  air  and  ozone  may  also 
be  effective.  A  full-scale  experiment  is  planned 
with  the  air-ozone  treatment.  (Doria-PTT) 
W89-04522 


ANNUAL  CARBON  FLUXES  BETWEEN 
PHYTO-,  ZOO-,  AND  BACTERIO-PLANKTON 
IN  EUTROPHIC,  LAKE  FREDERIKSBORG 
SLOTSSO,  DENMARK, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

A.-M.  Jespersen,  K.  Christoffersen,  and  B. 

Riemann. 

Internationale  Vereinigung  fuer  Theoretische  und 

Angewandte  Limnologie  Veihandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  440-444,  January  1988. 

3  fig,  18  ref. 

Descriptors:  'Limnology,  'Carbon  cycle,  'Eutro- 
phic  lakes,  'Eutrophication,  'Phytoplankton, 
'Zooplankton,  'Aquatic  bacteria,  'Productivity, 
Lakes,  Denmark,  Distribution,  Annual  distribution, 
Bacteria,  Plankton,  Aquatic  plants,  Trophic  level, 
Fish,  Ecology. 

The  annual  rate  of  phytoplankton  primary  produc- 
tion was  compared  with  direct  estimates  of  carbon 
channeled  through  bacteria  and  macrozooplankton 
in  Lake  Frederiksborg  Slotsso  (Denmark),  a  eutro- 
phic  temperate  lake.  Out  of  the  phytoplankton  net 
primary  production  (393  g/sq  m/yr),  51%  was 
hanneled  through  the  bacterioplankton  and  26% 


through  the  macrozooplankton.  Only  about  5%  of 
the  bacterial  production  was  channeled  through 
the  macrozooplankton.  The  rest  of  the  bacterial 
production  was  probably  grazed  by  microflagel- 
lates.  The  remaining  phytoplankton  primary  pro- 
duction (89  g  C/sq  m/yr)  was  probably  lost  via 
sedimentation  and  through  grazing  by  zooplankton 
and  planktivorous  fish.  It  is  assumed  that  a  maxi- 
mum of  5%  of  the  bacterial  production  was  sus- 
tained via  zooplankton  activities  corresponding  to 
about  10%  of  the  zooplankton  ingestion.  The  over- 
all budget  supports  the  idea  that  the  major  part  of 
the  phytoplankton  primary  production  is  chan- 
neled through  bacteria  in  eutrophic  temperate 
lakes  and  only  a  minor  part  of  the  bacteria  is  food 
for  macrozooplankton.  (Doria-PTT) 
W89-04524 


RELATIONS  BETWEEN  CHEMISTRY,  MI- 
CROBIAL BIOMASS  AND  ACTIVITY  IN  SEDI- 
MENTS OF  A  SEWAGE-POLLUTED  VS  A 
NONPOLLUTED  EUTROPHIC  LAKE, 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04526 


ECOLOGICAL  INVESTIGATIONS  IN  THREE 
SHALLOW  LAKES  OF  DIFFERENT  TROPHIC 
LEVEL  IN  THE  NETHERLANDS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Lab.  of  Hydrobiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04529 


PHOSPHORUS  METABOLISM  AND  EU- 
TROPHICATION CONTROL  OF  LAKE  BALA- 
TON, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

For   primary   bibliographic   entry   see   Field    5G. 

W89-04530 


EUTROPHICATION  OF  LAKES  AND  RESER- 
VOIRS IN  ITALY, 

Istituto  di  Ricerca  sulle  Acque,  Brugherio  (Italy). 
For  primary  bibliographic  entry  see  Field  5G. 
W89-04533 


INFLUENCE  OF  RECREATION,  MAINLY 
POWER  BOATING,  ON  THE  ECOLOGY  OF 
THE  THIRLMERE  LAKES,  N.S.W.,  AUSTRA- 
LIA, 

Macquarie  Univ.,  North  Ryde  (Australia).  School 
of  Environmental  Studies. 
L.  Horsfall,  A.  Jelinek,  and  B.  V.  Timms. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  580-587,  January  1988. 
1  fig,  3  tab,  12  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution effects,  'Lakes,  'Ecological  effects,  'Thirl- 
mere  Lakes,  'Australia,  'Boating,  'Recreation, 
Limnology,  Physical  properties,  Chemical  proper- 
ties, Biological  properties,  Sediments,  Lead,  Heavy 
metals,  Fish,  Gambusia,  Trophic  level,  Erosion, 
Turbidity,  Color,  Nutrients. 

The  influence  of  recreation  on  the  Thirlmere 
Lakes,  which  lie  in  a  small  national  park  near 
Sydney,  Australia,  is  discussed.  Power  boating  is 
having  a  marginal  adverse  effect  on  Lake  2,  despite 
a  scarcity  of  waterfowl  during  boating  activity. 
Some  lead  has  accumulated  in  the  sediments,  but 
not  at  hazardous  levels  The  biota  seems  not  to  be 
directly  affected,  though  phytoplankton  biomass  is 
sometimes  elevated.  This  increased  biomass  has 
probably  contributed  to  the  higher  benthic  stand- 
ing crop  in  Lake  2.  The  introduced  fish  Gambusia 
affinis  has  probably  greatly  affected  the  structure 
and  abundance  of  littoral  invertebrates.  However, 
this  is  difficult  to  quantify  and  to  separate  from  the 
effect  of  environmental  factors.  The  eroding  picnic 
areas  are  contributing  to  minor  deterioration  of  the 
physiochemical  milieu  of  Lakes  2  and  3,  mainly  by 
increasing  turbidity,  color,  and  nutrients.  This  pro- 
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motes  greater  stratification  and  deoxygenation  of 
bottom  waters.  Furthermore,  the  detritus  carried 
into  the  lakes  has  had  a  minor  local  effect  on  the 
benthos.  It  is  recommended  that  power  boating  be 
phased  out  over  a  two-year  period  and  that  conser- 
vation and  monitoring  activities  be  undertaken. 
(Doria-PTT) 
W89-04536 


LIMITATION  TO  THE  USEFULNESS  OF 
CHLOROPHYLL  AS  A  BIOMASS  INDICATOR 
IN  EUTROPHICATION  STUDIES, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7B. 
W89-04538 


PHOSPHORUS  REDUCTION  REQUIRED  TO 
CONTROL  EUTROPHICATION  AT  LAKE  RO- 
TORUA,  NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

For  primary  bibliographic  entry  see  Field  5G. 
W89-04540 


EFFECTS  OF  WIND  ON  NITROGEN,  PHOS- 
PHORUS, AND  CHLOROPHYLL  IN  A  SHAL- 
LOW NEW  ZEALAND  LAKE, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04543 


RESPONSE  OF  COD  (GADUS  MORHUA) 
LARVAE  AND  JUVENILES  TO  OIL  EXPO- 
SURE DETECTED  WITH  ANTI-COD  CYTOCH- 
ROME P-450C  IGG  AND  ANTI-SCUP  CYTOCH- 
ROME P-450E  MAB  1-12-3, 
Bergen  Univ.  (Norway).  Dept.  of  Biochemistry. 
A.  Goksoyr,  B.  Serigstad,  T.  S.  Solberg,  and  J.  J. 
Stegeman. 

Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  31-35.  2  fig,  13  ref. 

Descriptors:  'Toxicity,  'Enzymes,  'Water  pollu- 
tion effects,  'Oil  pollution,  'Juvenile  growth  stage, 
'Larval  growth  stage,  'Fish,  'Immunology,  Sea- 
water,  Scup,  Cod,  Monitoring,  Cytochrome  P-450. 

Cytochrome  P-450c  (Mr  =  58000  D)  is  the  major 
cytochrome  P-450  isozyme  inducible  by  beta-naph- 
thalene in  cod  (Gadus  morhua)  liver.  Polyclonal 
rabbit  IgG  against  this  form  was  used  as  an  immun- 
ochemical probe  to  detect  responses  of  cod  larvae 
and  juveniles  to  oil  exposure.  In  addition,  mono- 
clonal mouse  antibodies  against  the  homologous 
isozyme  in  scup  (Stenotomus  chrysops),  scup  cy- 
tochrome P-450E,  were  employed.  The  eggs, 
larvae  and  juveniles  were  reared  and  exposed  in  a 
system  allowing  controlled  dosage  of  the  water- 
soluble  compounds  from  crude  North  Sea  oil.  The 
immunochemical  response,  measured  with  Western 
blotting  and  ELISA,  in  the  liver  of  juveniles  and  in 
homogenates  of  whole  larvae,  reflected  the  expo- 
sure in  a  dose-dependent  way.  Larvae  and  juve- 
niles that  were  allowed  to  recover  in  clean  sea 
water,  showed  a  decline  towards  the  control  levels 
within  a  few  days.  It  is  shown  that  cod  larvae  do 
respond  to  oil  exposure  with  induced  synthesis  of 
the  cytochrome  P-450c  isozyme,  and  that  immuno- 
chemical detection  of  this  induction  can  be  a  con- 
venient tool  for  monitoring  the  pollution  of  aquatic 
environments.  (Author's  abstract) 
W89-04544 


IMMUNOHISTOCHEMICAL  LOCALIZATION 
OF  CYTOCHROME  P-450E  IN  LIVER,  GILL 
AND  HEART  OF  SCUP  (STENOTOMUS  CHRY- 
SOPS) AND  RAINBOW  TROUT  (SALMO 
GAIRDNERI), 

West   Virginia   Univ.    Medical    Center,    Morgan- 
town.  Dept.  of  Biochemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04545 


FISH  HEPATOCYTE  MODEL  FOR  THE  IN- 
VESTIGATION OF  THE  EFFECTS  OF  ENVI- 
RONMENTAL CONTAMINANTS, 


Johns  Hopkins  Univ.,  Baltimore,  MD.  School  of 

Hygiene  and  Public  Health. 

S.  M.  Baksi,  and  J.  M.  Frazier. 

Marine  Environmental  Research  MERSDW,  Vol. 

24,  No.  1-4,  1988,  p  141-145.  2  fig,  2  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Fate  of  pollutants,  'Path  of  pollutants,  'Model 
studies,  'Contamination,  'Comparison  studies, 
'Environmental  effects,  'Fish,  Bass,  Kinetics,  Pro- 
teins, Metal-binding  proteins,  Encymes,  Invitro 
tests. 

An  isolated  fish  hepatocyte  culture  system  was 
developed  as  a  model  system  to  investigate  the 
mechanisms  of  action  of  environmental  contami- 
nants. Hepatocytes  were  isolated  from  striped  bass 
(Morone  saxatilis)  by  an  adaptation  of  the  two 
stage  perfusion  technique  of  Seglen.  The  system 
was  used  to  evaluate  metal  binding  protein  induc- 
tion response  in  cadmium,  a  primary  inducer  of 
metallothionein  in  rat  hepatocytes.  Striped  bass 
hepatocytes  appeared  to  be  refractory  to  the  in- 
duction of  metal  binding  protein  by  cadmium, 
since  was  no  significant  increase  in  the  synthesis  of 
metal  binding  protein  for  any  of  the  doses  at  any  of 
the  time  points  investigated.  However,  when  a 
similar  experiment  was  performed  using  rat  hepa- 
tocytes there  was  induction  of  metal  binding  pro- 
tein that  was  related  to  both  dose  and  time.  These 
comparative  experiments  indicate  that  although 
there  are  similarities  between  the  hepatocytes  of 
the  two  species  in  regard  to  S35  incorporation  into 
low  molecular  weight  metal-bonding  protein,  there 
appear  to  be  significant  quantitative  differences  as 
well  in  regard  to  metal  binding  protein  kinetics. 
This  in  vitro  model  system  could  potentially  by 
used  to  investigate  the  toxicological  properties  of 
other  environmental  contaminants.  (Author's  ab- 
stract) 
W 89-04547 


PRESENCE  OF  ZN,CU-BINDING  PROTEIN  IN 
LIVER  OF  FRESHWATER  FISHES  IN  THE  AB- 
SENCE OF  ELEVATED  EXOGENOUS  METAL: 
RELEVANCE  TO  TOXIC  METAL  EXPOSURE, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Chemistry. 
S.  Krezoski,  J.  Laib,  P.  Onana,  T.  Hartmann,  and 
P.  Chen. 

Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  147-150.  2  tab,  5  ref.  Milwau- 
kee NIH  Marine  and  Freshwater  Biomedical  Core 
Center  Grant  ES-01985. 

Descriptors:  'Water  pollution  effects,  Path  of  pol- 
lutants, 'Zinc,  'Cadmium,  'Liver,  'Fish,  'Toxici- 
ty, 'Metals,  Heavy  metals,  Proteins. 

To  understand  the  place  of  metal-bonding  proteins 
in  normal  and  toxic  metal  metabolism,  studies  have 
examined  the  generality  of  its  presence  in  freshwa- 
ter fishes  in  the  absence  of  excessive  metal  expo- 
sure, how  their  chemical  properties  compare  with 
metallothionein,  and  the  nature  of  their  role  in  host 
response  to  cadmium-exposure.  Cytosols  from 
livers  of  1 1  freshwater  fishes  contain  large  amounts 
of  a  10000  Da  metal-binding  protein  containing 
zinc  and  copper.  Very  little  cadmium  accumulates 
in  this  fraction  in  liver  after  12  months  exposure  of 
rainbow  trout  to  9  microg/L  cadmium  in  water. 
Much  more  cadmium  is  found  in  the  Zn.Cu.Cd- 
binding  protein  in  kidney.  Characterization  of  fish- 
binding  protein  showed  that  in  vitro  cadmium 
added  to  cytosol  displaces  zinc  but  not  copper. 
The  ratio  of  sulfhydryl  to  zinc  and  copper  is  2.3- 
2.6.  Copper  is  bound  in  the  1  +  state  and  is  re- 
moved by  bathocuproine  disulfonate.  By  these  cri- 
teria, the  binding  protein  behaves  like  metalloth- 
ionein. (Miller-PTT) 
W89-04548 


METALLOTHIONEIN  AND  HEAVY  METAL 
LEVELS  IN  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  DURING  EXPOSURE  TO  CAD- 
MIUM IN  THE  WATER, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

P.-E.  Olsson,  A.  Larsson,  and  C.  Haux. 

Marine  Environmental  Research  MERSDW,  Vol. 

24,  No.  1-4,  1988,  p  151-153.  1  tab,  8  ref. 


Descriptors:  'Water  pollution  effects,  Path  of  pol- 
lutants, 'Heavy  metals,  'Cadmium,  'Fish,  'Trout, 
Liver,  Kidney,  Gills,  Metallothionein. 

Rainbow  trout  were  exposed  to  200  ppb  cadmium 
in  the  water  during  four  months  at  5  C.  The  liver, 
kidney  and  gills  were  analyzed  for  cadmium, 
copper,  zinc  and  metallothionein.  Cadmium  accu- 
mulated in  all  three  organs  and  reached  the  highest 
concentration  in  the  kidney.  The  zinc  and  copper 
concentrations  were  not  altered  during  the  experi- 
ment. The  metallothionein  concentration  was  sig- 
nificantly higher  in  liver  of  exposed  fish  than  in 
control  fish  after  three  months.  The  kidneys 
reached  significantly  elevated  levels  of  metalloth- 
ionein in  the  exposed  group  after  four  months. 
These  results  demonstrate  that  metallothionein  is 
induced  by  cadmium  after  exposure  to  the  metal 
via  water.  (Author's  abstract) 
W89-04549 


REPRODUCnVE  ENDOCRINE  FUNCTION  IN 
FEMALE  ATLANTIC  CROAKER  EXPOSED  TO 
POLLUTANTS, 

Texas  Univ.  at  Austin,  Port  Aransas.  Marine  Sci- 
ence Inst. 
P.  Thomas. 

Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  179-183.  2  fig,  5  ref.  EPA 
Grant  R-8 12797  and  NIEHS  Grant  ES04214. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Lead,  'Fish,  'Aromatic  compounds,  'Aroclors, 
'Endocrine  effects,  'Croaker. 

To  examine  whether  xenobiotics  impair  reproduc- 
tion by  altering  reproductive  endocrine  function, 
steroid  hormone  secretion  and  ovarian  growth 
were  investigated  in  female  Atlantic  croaker  (Mi- 
cropogonias  undulatus)  after  chronic  oral  adminis- 
tration with  sublethal  doses  of  three  classes  of 
reproductive  toxins  (lead,  benzo(a)pyrene  and 
Aroclor  1254).  All  the  sublethal  treatments  signifi- 
cantly impaired  ovarian  growth  as  assessed  by  the 
gonadosomatic  index.  Reduced  ovarian  growth 
was  accompanied  by  a  significant  decline  in  circu- 
lating 17  beta-estradiol  levels  in  fish  exposed  to 
lead  and  benzo(a)pyrene.  All  three  toxicants  sig- 
nificantly decreased  plasma  testosterone  levels. 
However,  the  steroidogenic  capacity  of  ovarian 
tissue  in  vitro  was  not  altered  by  xenobiotic  expo- 
sure. The  data  suggest  that  the  decreased  ovarian 
growth  in  croaker  after  pollutant  exposure  may  be 
a  consequence  of  the  decline  in  plasma  17  beta- 
estradiol  levels.  Further,  this  decrease  in  circulat- 
ing levels  of  gonodal  steroids  does  not  appear  to  be 
caused  by  a  direct  effect  of  the  chemicals  on 
ovarian  steroid  synthesis.  (Author's  abstract) 
W89-04550 


EVIDENCE  FOR  IMPAIRED  REPRODUCTION 
IN  WHITE  CROAKER  (GENYONEMUS  LIN- 
EATUS)  FROM  CONTAMINATED  AREAS  OFF 
SOUTHERN  CALIFORNIA, 

Southern     California    Coastal     Water     Research 

Project,  Long  Beach. 

J.  N.  Cross,  and  J.  E.  Hose. 

Marine  Environmental  Research  MERSDW,  Vol. 

24,  No.  1-4,  1988,  p  185-188.  1  tab,  11  ref.  NOAA 

Grant  no.  NA-85-ABD-00003. 

Descriptors:  'Pesticides,  'Chlorinated  hydrocar- 
bons, 'Water  pollution  effects,  'Fish,  'Spawning, 
'California,  Contamination,  Croaker,  Fertilization, 
Los  Angeles,  DDT,  Polychlorinated  biphenyls. 

To  investigate  the  effects  of  thousands  of  tons  of 
domestic  and  industrial  wastes  dumped  off  the 
coast  of  Los  Angeles,  the  impairment  in  white 
croaker  (Csiaenidae:  Genyonemus  lineatus)  was 
studied.  White  croaker  were  collected  from  San 
Pedro  Bay  SPB),  a  contaminated  site  near  Los 
Angeles,  and  Dana  Point  (DP),  a  reference  site  80 
km  to  the  southeast.  Chlorinated  hydrocarbon  con- 
centrations were  higher  in  livers  and  gonads  of 
white  croaker  from  SPB.  Females  from  SPB  pro- 
duced fewer  eggs  per  spawn  and  had  lower  fertil- 
ization rates.  Fish  from  SPB  had  fewer  early  oo- 
cytes and  a  higher  proportion  of  early  oocytes 
undergoing  atresia.  Ovarian  DDT  concentrations 
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of  spawnin  SPB  croakers  were  less  than  ovarian 
concentrations  of  fish  from  the  general  population 
in  the  bay.  Ovarian  PCB  concentrations  were  not 
different  between  spawning  SPB  fish  and  fish  from 
the  general  population  in  the  bay.  Although  reduc- 
tions in  reproductive  success  are  correlated  with 
body  burdens  of  total  DDT,  it  is  probably  not 
solely  responsible  for  the  observed  effects  since 
other  contaminants  (polycyclic  aromatic  hydrocar- 
bons and  metals)  occur  at  high  concentrations  in 
SPB  sediments  and  fishes.  (Miller-PTT) 
W89-04551 


ANTICHOLINESTERASE  EFFECT  OF  THE 
COTTON  DEFOLIANT  S,S,S-TRI-N-BUTYL 
PHOSPHOROTRITHIOATE  (DEF)  ON  CHAN- 
NEL CATFISH, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

C.  Habig,  and  T.  T.  DiGiulio. 

Marine  Environmental  Research  MERSDW,  Vol. 

24,  No.  1-4,  1988,  p  193-197.  2  fig,  15  ref.  National 

Toxicology  Training  Program  Grant  92ES  07031. 

Descriptors:  *Defoliants,  *Water  pollution  effects, 
•Phosphothioates,  'Toxicity,  Path  of  pollutants, 
•Cotton,  *Fish,  'Catfish,  'Defoilants,  Channels, 
Cytochromes. 

The  anticholinesterase  activity  of  the  organophos- 
phorus  cotton  defoliant  S,S,S-tri-n-butyl  phosphor- 
otrithioate  (DEF)  towards  channel  catfish  was  in- 
vestigated using  in  vivo  and  in  vitro  techniques. 
Acetylcholinesterase  activity  and  tissue  concentra- 
tions of  DEF  were  determined  following  96  h 
exposure  of  catfish  to  sublethal  dose  of  DEF  using 
aerated,  static  aquaria.  The  results  indicated  a  pro- 
gressive decrease  in  brain  and  muscle  acetylcholin- 
esterase activity  during  the  exposure,  but  the  maxi- 
mum anticholinesterase  effect  occurred  several 
days  following  transfer  to  DEF-free  aquaria.  How- 
ever, maximum  tissue  concentrations  of  DEF  typi- 
cally occurred  at  48  h  of  exposure,  suggesting  that 
DEF  undergoes  metabolic  activation.  In  vitro  in- 
cubations of  DEF  with  catfish  brain  acetylcholin- 
esterase. Inclusion  of  a  microsomal  activation 
system  in  the  incubation  mixture  indicated  that 
DEF  is  converted  into  a  potent  anticholinesterase 
agent  by  rat  liver  and  catfish  liver  microsomes. 
Activation  is  dependent  on  oxygen  and  is  primarily 
mediated  by  cytochrome  P-450.  (Author's  ab- 
stract) 
W89-04552 


INFLUENCE  OF  CADMIUM  EXPOSURE  ON 
PLASMA  CALCIUM,  VITELLOGENIN  AND 
CALCITONIN  IN  VITELLOGENIC  RAINBOW 
TROUT, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

C.  Haux,  B.  T.  Bjornsson,  L.  Forlin,  A.  Larsson, 

and  L.  J.  Deftos. 

Marine  Environmental  Research  MERSDW,  Vol. 

24,  No.  1-4,  1988,  p  199-202.   1  fig,  1  tab,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Cadmium, 
•Fish,  *Trout,  'Toxicity,  Heavy  metals,  Vitello- 
genin, Calcitonin,  Path  of  pollutants,  Metabolism, 
Electrolytes. 

Effects  of  cadmium  exposure  on  plasma  levels  of 
calcitonin  and  free  and  protein-bound  calcium 
were  studied  in  vitellogenic  female  rainbow  trout 
kept  in  brackish  water  (7  ppt).  Fish  were  exposed 
to  100  microg  cadmium/L  for  four  weeks.  Expo- 
sure of  female  rainbow  trout  in  the  stage  of  vitello- 
genesis,  with  increased  total  plasma  levels  of  calci- 
um, resulted  in  a  complex  hypocalcemic  response. 
Thus,  hypocalcemia  was  found  to  be  due  to  three 
different  processes:  (1)  a  decrease  in  the  free 
plasma  calcium,  and  a  reduction  in  protein-bound 
calcium,  (2)  decreased  plasma  levels  of  vitello- 
genin, and  (3)  a  reduced  binding  of  calcium  to 
vitellogenin.  These  findings  support  the  concept  of 
an  interference  of  cadmium  with  ion-regulating 
tissues  as  a  mechanism  for  hypocalcemia  in  rain- 
bow trout.  A  direct  effect  on  the  vitellogenin- 
binding  of  calcium  was  also  observed  and  repro- 
ductive function  in  the  females  was  affected  by 
decreased  plasma  levels  of  vitellogenin.  In  spite  of 
the  marked  changes  of  plasma  calcium  in  exposed 


fish,   no   significant   effects  on   plasma   calcitonin 
were  observed,  indicating  a  lack  of  a  direct  rela- 
tionship between   plasma  calcium  and  calcitonin 
levels  in  rainbow  trout.  (Author's  abstract) 
W89-04553 


MULTIVARIATE  APPROACH  FOR  EVALUAT- 
ING RESPONSES  OF  FISH  TO  CHRONIC 
POLLUTANT  STRESS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

S.  M.  Adams,  J.  J.  Beauchamp,  and  C.  A.  Burtis. 
Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  223-226.  2  fig,  8  ref.  Depart- 
ment  of  Energy   contract   DE-AC05-840R21400. 

Descriptors:  'Multivariate  analysis,  'Toxicity, 
'Water  pollution,  'Water  pollution  effects,  'Fish, 
'Stress,  Contamination,  Lipids,  Metabolism. 

A  suite  of  biochemical  variables  and  condition 
indices  were  measured  simultaneously  from  the 
same  organism  to  determine  the  integrated  (multi- 
variate) response  of  fish  to  stress.  Aspects  of  elec- 
trolyte hemeostasis  (serum  sodium  and  potassium), 
carbohydrate  metabolism  (serum  glucose),  lipid 
metabolism  (serum  triglycerides  and  cholesterol), 
and  protein  metabolism  (total  serum  protein  and 
SGOT)  were  examined  as  biochemical  indicators. 
The  condition  indices  measured  were  total  body 
lipids,  the  condition  factor,  liver-somatic  index, 
and  the  visceral-somatic  index.  A  canonical  dis- 
criminant analysis  procedure  was  used  to  compare 
and  evaluate  the  multivariate  response  of  fish  col- 
lected from  polluted  streams  to  those  fish  sampled 
from  control  sites.  Using  variable  selection  tech- 
niques, a  subset  of  the  original  suite  of  response 
variables  was  chosen  to  represent  the  best  combi- 
nation of  variables  reflecting  integrated  organism 
response  to  pollutants.  The  results  demonstrate 
that  the  interpretation  of  fish  response  to  chronic 
stress  can  differ  depending  on  whether  individual 
or  multiple  response  variables  are  considered.  (Au- 
thor's abstract) 
W89-04554 

1 
BIOCHEMICAL  AND  PHYSIOLOGICAL  DIS- 
TURBANCES IN  FISH  INHABITING  COAST- 
AL WATERS  POLLUTED  WITH  BLEACHED 
KRAFT  MILL  EFFLUENTS, 
Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 
logy. 

T.  Andersson,  L.  Folin,  J.  Hardig,  and  A.  Larsson. 
Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  233-236.  2  fig,  5  ref. 

Descriptors:  'Biochemistry,  'Fish  physiology, 
'Bleaching  wastes,  'Water  pollution,  'Water  pol- 
lution effects,  'Coastal  waters,  Path  of  pollutants, 
Effluents,  Fish,  Perch,  Pulp  wastes,  Kraft  mills, 
Tissue  analysis. 

Physiological  and  biochemical  changes  in  perch 
(Perca  fluviatilis)  inhabiting  coastal  waters  pollut- 
ed by  bleached  kraft  mill  effluents  were  examined. 
The  results  show  profound  effects  of  bleached 
kraft  mill  effluents  on  several  fundamental  bio- 
chemical and  physiological  functions  on  four  dif- 
ferent sampling  occasions.  Typical  symptoms  in 
perch  from  the  polluted  areas  were  reduced  gonad 
growth,  enlarged  liver  and  very  strong  induction 
of  certain  cytochrome  P-450-dependent  activities. 
Elevated  content  of  ascorbic  acid  in  liver  tissue 
and  strongly  affected  carbohydrate  metabolism 
show  that  the  effluent  causes  metabolic  disorders. 
Marked  effects  on  the  white  blood  cell  pattern 
indicate  suppressed  immune  defence.  Alterations  in 
the  red  blood  cell  status  and  the  ion  balance  sug- 
gest an  impaired  gill  function.  This  extensive 
symptom  picture  is  strengthened  by  the  relatively 
good  agreement  with  the  effects  previously  ob- 
served in  fish  exposed  to  bleached  kraft  mill  ef- 
fluents in  the  laboratory.  (Author's  abstract) 
W89-04555 


EFFECTS  OF  POLYNUCLEAR  AROMATIC 
HYDROCARBONS  ON  FISHES  AND  SHELL- 
FISH: AN  OVERVIEW  OF  RESEARCH  IN  VIR- 
GINIA, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 


M.  E.  Bender,  W.  J.  Hargis,  R.  J.  Huggett,  and  M. 
H.  Roberts. 

Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  237-241.  1  fig,  1  tab,  5  ref. 

Descriptors:  'Estuaries,  'Water  pollution  effects, 
'Hydrocarbons,  'Bioaccumulation,  'Fish,  'Shell- 
fish, 'Virginia,  Sediment,  Oysters,  Clams,  Aromat- 
ic compounds,  Bioassay,  Environmental  gradient, 
Lipids,  Biological  magnification,  Sediments,  Fate 
of  pollutants,  Path  of  pollutants. 

The  following  topics  related  to  polynuclear  aro- 
matic hydrocarbon  pollution  in  estuaries  are  dis- 
cussed: (1)  the  use  of  oysters  (Crassostrea  virgin- 
ica),  hard  clams  (Mercenaria  mercenaria)  and 
brackish  water  clams  (Rangia  cuneata)  in  residue 
monitoring,  (2)  the  effects  of  elevated  polynuclear 
aromatic  hydrocarbon  residues  in  oyster  condi- 
tions, (3)  three  years  of  field  studies  relating  polyn- 
uclear aromatic  hydrocarbon  sediment  contamina- 
tion to  abnormalities  in  fishes,  and  (4)  laboratory 
bioassays  for  effects  and  bioconcentration  model- 
ling. Oysters,  hard  clams  and  Rangia  have  been 
shown,  from  three  years  of  field  studies,  to  be  good 
monitors  of  pollution  inputs  as  one  proceeds  along 
salinity  gradients  from  25  ppt  to  0.5  ppt.  Effects  of 
increased  body  burdens  of  polynuclear  aromatic 
hydrocarbons  are  shown  by  a  lowering  of  the 
oysters  condition  index,  as  measured  by  lipid 
levels.  Fishes  inhabiting  the  Elizabeth  River,  VA 
which  is  highly  contaminated  with  polynuclear 
aromatic  hydrocarbons,  have  higher  incidence  in 
regions  of  the  river  where  the  sediments  are  more 
heavily  contaminated.  Laboratory  studies  using 
contaminated  sediments  have  reproduced  some  of 
the  abnormalities  observed  in  the  field.  Bioconcen- 
tration of  polynuclear  aromatic  hydrocarbons  from 
sediments  has  been  studied  with  oysters  and  hard 
clams.  Oysters  generally  accumulate  three  times 
the  body  burdens  of  clams  exposed  to  the  same 
suspensions.  A  faster  depuration  rate  for  clams 
appears  to  be  responsible  for  the  higher  equilibri- 
um body  burden  of  oysters.  (Author's  abstract) 
W89-04556 


EFFECTS  OF  CERTAIN  CONTAMINANTS  ON 
EYES  OF  SEVERAL  ESTUARINE  FISHES, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
W.  J.  Hargis,  and  D.  E.  Zwerner. 
Marine  Environmental  Research  MERSDW,  Vol. 
24,  No.  1-4,  1988,  p  265-270.  1  fig,  1  tab,  10  ref. 

Descriptors:  'Estuaries,  'Fish  diseases,  'Eyes, 
'Water  pollution  effects,  Fate  of  pollutants,  Path 
of  pollutants,  Contamination,  Hydrocarbons,  Fish, 
Estuarine  fisheries,  Chesapeake  Bay,  Biota,  Indica- 
tors, Histology. 

Over  70,000  individuals  of  eight  marine/estuarine 
or  strictly  estuarine  fishes  were  collected  from  the 
heavily  polluted  Elizabeth  River,  a  subestuary  of 
the  James  River  estuary  (lower  Chesapeake  Bay). 
Five  of  the  eight  species  were  found  with  lens 
cataracts.  Fin  rot  and  skin  ulcerations  were  also 
noted.  Three  sciaenids  were  among  those  affected 
by  cataracts.  Prevalences  of  all  lesions  were  great- 
er where  polynuclear  aromatic  hydrocarbon  con- 
tamination of  the  sediments  was  highest.  Fish  of 
the  same  species  from  the  nearby  reference,  Nanse- 
mond  River,  were  essentially  negative.  Histologi- 
cal examination  confirmed  many  of  the  grossly 
detected  lens  cataracts.  Other  ocular  anomalies 
occurred  in  the  lenses,  vitreous  and  aqueous  cham- 
bers, choroid  space,  blood  vessels  and  rete,  and 
retinas.  Since  lens  cataracts  (and  other  external 
conditions  such  as  fin  rot,  ulcerations  and  tumors, 
hyperaemia  of  skin,  orbits  and  eyeballs,  and  abnor- 
mal color  and  shape)  are  readily  detectable  in  the 
field,  they  should  be  useful  pollution  indicators  for 
surveys,  monitoring  and  management.  (Author's 
abstract) 
W89-04557 


HISTOCHEMISTRY  AS  A  TOOL  FOR  EXAM- 
INING POSSIBLE  PATHOLOGIC  CAUSE- 
AND-EFFECT  RELATIONSHIPS  BETWEEN 
HEAVY  METAL  AND  INFLAMMATORY  LE- 
SIONS IN  OYSTERS,  CRASSOSTREA  VIRGIN- 
ICA, 


144 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


National  Marine  Fisheries  Service,  Oxford,  MD. 

Oxford  Lab. 

C.  A.  Farley. 

Marine  Environmental  Research  MERSDW,  Vol. 

24,  No.  1-4,  1988,  p  271-275.  1  fig,  1  tab,  14  ref. 

Descriptors:  'Histology,  *Water  pollution  effects, 
Fate  of  pollutants,  'Heavy  metals,  'Oysters,  'Pa- 
thology, Seasonal  variation,  Shellfish,  Microscopic 
analysis,  Tissue  analysis,  New  Jersen,  Kidneys, 
Copper. 

Unexplained  inflammatory  lesions  have  been 
shown  on  many  occasions  in  oysters  (Crassostrea 
virginica)  that  have  been  examined  by  histopatho- 
logic methods.  Application  of  the  Mallory's  hema- 
tin  and  the  rubeanic  acid  methods  for  demonstra- 
tion of  copper  in  histologic  sections  revealed 
strong  staining  reactions  in  granules  of  some,  but 
not  all,  granular  hemocytes.  These  cells  were 
clearly  involved  as  constituents  of  acute  inflamma- 
tory lesions  characterized  by  infiltration  of  arteries, 
occlusion  of  veins,  and  diapedesis  through  external 
epithelia  of  the  mantle  and  gastrointestinal  tract. 
Heavily  contaminated  sites  (such  as  Raritan  Bay, 
New  Jersey)  showed  strong  staining  reactions  in  a 
large  number  of  animals  examined.  Control  sites 
(such  as  Great  Bay,  New  Jersey)  showed  much 
lighter  reactions.  Seasonal  sampling  in  the  New 
Jersey  sites  revealed  the  most  intensive  involve- 
ment in  the  late  summer  with  apparent  decreasing 
staining  intensities  in  the  fall.  Other  species  of 
bivalve  mollusks  (Mytilus  edulis  and  Mercenaria 
mercenaria)  only  showed  significant  staining  reac- 
tions for  heavy  metal  in  kidney  tissues  with  no 
evidence  that  heavily  contaminated  sites  had 
higher  levels.  These  results  constitute  preliminary 
evidence  of  a  cause-and-effect  relationship  between 
a  heavy  metal  contaminant  (most  probably  copper) 
and  inflammatory  lesions  in  the  oyster.  (Author's 
abstract) 
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POLLUTION-RELATED  HISTOPATHOLOGI- 
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Pollution-related,  histopathological  changes  in 
mussels  sampled  from  the  Baltic  Sea  are  described. 
Field  samples  were  collected  from  23  polluted  and 
unpolluted  sites  from  the  coasts  of  Finland  (salinity 
4.5-7  ppt).  Histopathological  observations  are  sur- 
veyed against  previous  laboratory  studies,  where 
mussels  were  exposed  in  aquaria  to  copper  and 
cadmium  in  brackish  water.  Changes,  which  were 
induced  in  aquaria  and  occurred  also  at  polluted 
sites,  were  phagocytosis  of  sperm  in  the  follicles 
and  gill  lesions  (hyperplasia  of  epithelia,  metaplas- 
tic interfilamentary  junctions  and  a  chronic  inflam- 
matory reaction).  In  addition,  occurrence  of  in- 
flammatory reactions,  ulcers  and  hemorrhages  of 
the  digestive  tract  and  kidney  lesions  correlated 
with  polluted  sites.  (Author's  abstract) 
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A  luminol-dependent  chemiluminescence  assay 
was  developed  and  tested  with  macrophages  isolat- 
ed from  the  kidneys  of  spot  (Leiostomus  xanth- 
urus)  and  hogchoker  (Trinectes  maculatus).  Both 
peak  amplitude  and  time  of  maximum  response 
have  been  observed  to  vary  with  the  species  tested 
and  the  stimulus  used.  In  York  River  (reference), 
spot  zymosan  elicited  the  most  immediate  response 
with  a  peak  at  18  min,  while  the  response  induced 
by  Staphylococcus  aureus  was  delayed  (28  min).  In 
York  River  (reference)  hogchoker,  the  most  imme- 
diate response  was  induced  by  phorbol  myristate 
acetate  with  a  peak  at  7  min.  S.  aureus  and  zymo- 
san elicited  somewhat  delayed  responses  (13  min 
and  15  min,  respectively).  Macrophages  from  spot 
captures  in  the  Elizabeth  River,  which  is  highly 
contaminated  with  polynuclear  aromatic  hydrocar- 
bons, were  markedly  deficient  in  generating  a  zy- 
mosan-induced  chemiluminescence  response  com- 
pared with  York  River  reference  fish.  Spot  ex- 
posed in  the  laboratory  to  contaminated  sediments 
showed  a  similar  decrease  in  the  chemilumines- 
cence response.  These  preliminary  findings  reveal 
interspecies  differences  in  the  chemiluminescence 
response  of  selected  species  of  finfish,  as  well  as 
variations  within  species  in  the  chemiluminescence 
response  to  different  stimuli.  More  importantly,  the 
results  demonstrate  distinct  suppression  of  the  che- 
miluminescence response  in  fish  exposed  either  in 
vivo  or  in  vitro  to  polynuclear  aromatic  hydrocar- 
bon contaminated  river  sediments.  (Miller-PTT) 
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EFFECTS  OF  PARAQUAT  ON  MICROSOMAL 
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CUNEATA), 
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The  hepatopancreae  of  the  ribbed  mussel,  Geuken- 
sia  demissa,  and  the  wedge  clam,  Rangia  cuneata, 
were  examined  for  their  ability  to  catalyze  the 
reduction/oxidation  cycling  of  the  bipyridal  herbi- 
cide paraquat.  In  vitro  studies  indicated  a  dose- 
dependent  increase  in  the  rate  of  superoxide  anion, 
02(-),  generation  in  microsomal  fractions  supple- 
mented with  NADPH.  The  highest  concentration 
of  paraquat  employed  (4  milliM)  elicited  an  81% 
increase  in  cytochrome  reduction  in  G  demissa  nd 
135%  increase  in  R.  cuneata.  In  both  species,  cy- 
tochrome reduction  was  inhibited  by  the  addition 
of  exogenous  superoxide  dismutase.  For  in  vivo 
studies,  a  single  application  of  paraquat  (0.5,  1.0,  or 
2.0  milliM)  was  added  to  aerated  salt-water  aquaria 
containing  G  demissa.  Biochemical  analyses  of 
antioxidant  enzymes,  reduced  glutathione  and  lipid 
peroxidation  were  performed  in  hepatopancreatic 
tissue  after  exposures  of  6,  12,  24  and  36  h.  Results 
support  the  hypotheses  that  these  bivalves  can 
activate  redox  cycling  compounds  and  demon- 
strate in  vivo  responses  typical  of  oxidative  stress 
as  observed  in  other  organisms.  (Author's  abstract) 
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Comparative  pathological  effects  in  three  species 
of  fish  and  six  species  of  invertebrates  were  investi- 


Effects  Of  Pollution — Group  5C 

gated  using  a  chemically  contaminated  sediment 
from  Black  Rock  Harbor,  Connecticut.  Substances 
contained  in  Black  Rock  Harbor  sediment  are 
known  to  be  genotoxic,  carcinogenic,  co-carcino- 
genic and  tumor-promoting.  Proliferate  lesions 
were  observed  in  winter  flounder  (Pseudopleuron- 
ecteds  americanus)  external,  oral,  and  esophageal 
epithelial  surfaces,  renal  vascular  and  nephroblastic 
elements,  and  the  pancreatic  islets.  Islet  lesions 
included  cystic  adenomas  and  a  diffuse  islet  prolif- 
erative condition,  nesidioblastosis.  In  addition,  pa- 
thology was  enhanced  when  winter  flounder  were 
fed  mussels  (Mytilus  edulis)  previously  exposed  to 
Black  Rock  Harbor  sediment.  Neoplastic  lesions 
developed  in  kidney  tubule  epithelia,  gills,  some 
regions  of  the  gastrointestinal  tract,  neural  ele- 
ments and  heart  of  oysters  (Crassostrea  virginica) 
exposed  to  Black  Rock  Harbor  sediment  for  30 
days  in  the  laboratory.  In  addition,  renal  carcino- 
mas in  three  oysters  had  metastasized  to  the  viscer- 
al ganglion.  Lesions  were  also  found  in  oysters 
exposed  in  situ  in  Black  Rock  Harbor  and  Long 
Island  Sound  for  30  or  36  days.  Digestive  diverti- 
cula, gills  and  kidneys  appeared  to  be  the  prime 
organs  affected  in  mussels,  soft-shelled  clams  (Mya 
arenaria)  and  oysters  exposed  to  Black  Rock 
Harbor  sediment.  Mucous  cell  activity  increased 
greatly  in  corals  (Astrangia  densa)  while  no  micro- 
scopic lesions  were  detectable  in  lobster  (Homarus 
americanus)  exposed  in  the  laboratory.  Myxomas 
were  also  found  in  the  hearts  of  <5%  of  the 
mussels  exposed  in  the  laboratory.  (Author's  ab- 
stract) 
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DEVELOPMENT  OF  IN  VrVO  GENOTOXI- 
CITY  TESTS  IN  ESTUARINE  FISH  AND 
THEIR  APPLICATION  TO  AQUATIC  TOXI- 
COLOGY, 
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For  primary  bibliographic  entry  see  Field  5A. 
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Studies  are  described  on  the  development  of  bio- 
logical parameters  for  the  following:  (1)  the  inves- 
tigation of  toxic  mechanisms  of  environmental  xen- 
obiotics  at  sublethal  levels,  and  (2)  the  screening  of 
any  other  toxic  chemical  pollutants  in  the  aquatic 
ecosystems.  Through  molecular  cloning,  cDNA  of 
estrogen-responsive  genes  and  growth  hormone 
gene  of  rainbow  trout  have  been  isolated.  In  appro- 
priate rainbow  trout  primary  or  established  cell 
culture  systems,  these  cDNA  clones  can  be  used  as 
molecular  probes  for  the  elucidation  of  molecular 
toxic  mechanisms  of  environmental  xenobiotics. 
These  findings  offer  the  possibility  of  developing 
an  in  vitro  system  for  the  investigation  of  toxic 
mechanisms  of  polyhalogenated  and  polynuclear 
aromatic  hydrocarbons  at  the  molecular  level.  This 
in  vitro  system  can  be  also  be  applied  to  screen 
chemical  pollutants  that  may  disrupt  the  reproduc- 
tive physiology  of  fish.  The  proposed  system  has 
several  unique  features:  (1)  it  allows  the  detection 
of  adverse  effects  of  pollutants  at  the  transcrip- 
tional and  translational  levels,  (2)  a  shorter  expo- 
sure time  is  required,  (3)  every  cell  received  homo- 
geneous levels  of  the  test  chemicals  or  hormone, 
and  (4)  compared  to  any  in  vitro  system,  much 
lower  levels  of  the  test  chemicals  are  required. 
(Miller-PTT) 
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IMPROVED  MICROBIAL,  VOLATILE 
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TOHEATED  AEROBIC  DIGESTER, 
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Modifications  were  made  to  an  aerobic  digester 
permitting  the  digester  to  comply  with  PSRP  re- 
quirements in  cold  climates.  The  modifications  in- 
cluded addition  of  an  insulated  cover  to  prevent 
escape  of  the  heat  of  oxidation  to  the  atmosphere 
and  installation  of  better  aeration  equipment  to 
improve  oxygen  mass  transfer  from  the  air.  From 
the  results  of  this  study,  it  appears  that  use  of 
aerobic  digestion  as  a  process  to  significantly 
reduce  pathogens,  assuming  two  log  reductions  in 
the  densities  of  coliform  organisms  and  a  38% 
reduction  in  total  volatile  solids  concentration  as 
requirements,  is  technically  feasible  at  ambient  air 
temperatures  at  or  below  freezing.  With  respect  to 
fecal  streptococci,  which  were  observed  to  be 
more  resistant  to  the  adverse  conditions  of  aerobic 
digestion  than  the  other  indicators,  a  trend  toward 
increased  reductions  was  occurring  with  longer 
residence  times.  It  appears  that  residence  times 
longer  than  20  days  are  likely  needed  to  achieve  a 
2-log  reduction  in  these  indicators,  even  at  the 
elevated  mixed  liquor  temperatures  of  an  autoheat- 
ed  digester.  (Lantz-PTT) 
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DESIGN  OF  INNOVATIVE  FLOTATION-FIL- 
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Due  to  the  wastes  generated  by  the  nickel-chromi- 
um plating  process  and  the  local,  state  and  federal 
environmental  laws  appertaining,  it  is  important 
and  necessary  that  effluents  from  the  process  be 
pretreated  prior  to  discharge  into  a  city  sewer 
system.  This  new  pretreatment  in  Sanford,  North 
Carolina  is  to  be  accomplished  by  the  relocation 
and  installation  of  an  existing  conventional 
wastewater  treatment  system  which  is  presently  in 
use  at  the  New  Britain  Tool  Division  in  Coving- 
ton, Tennessee.  This  report  describes  the  chemical 
and  physical  methods  incorporated  in  the  pretrea- 
tament  system,  the  modifications  made  to  improve 
the  wastewater  treatment  system,  and  the  methods 
and  modifications  to  the  operation  of  the  system. 
Special  emphasis  is  placed  on  the  presentation  of: 
(a)  detailed  chemistry  of  nickel-chromium  plating 
wastewater  treatment;  (b)  conventional  reduction- 
precipitation  treatment  system;  (c)  modified  reduc- 
tion-flotation treatment  system;  and  (d)  innovative 
flotation-filtration  treatment  systems.  (Lantz-PTT) 
W89-03349 


POLLUTANT    ADSORBENT    SYSTEMS    FOR 
TNT,  RDX,  AND  HMX  IN  WASTEWATER, 

Army  Medical  Bioengineering  Research  and  De- 
velopment Lab.,  Fort  Detrick,  MD. 
R.  K.  Kulkarni. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161,  as  AD-A188  407. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  8605,  October  1986.  14p,  5  tab, 
Href. 

Descriptors:  'Wastewater  treatment,  'Adsorption, 
•Trinitrotoluene,  'Hazardous  wastes,  'Toxic 
wastes,  'Explosives,  'Trinitrotetrazocine,  'Trini- 
trotriazine,  Silica,  Polymers,  TNT,  RDX,  HMX. 

Silica  gels  were  prepared  in  the  presence  and  ab- 
sence of  the  pollutants  TNT  (2,4,6-trinitrotoluene) 
RDX  (U>5-trinitrotoluene)  a„d  HMX  (1,3,5,7-te- 
tronitro-l,3,5,7-tetrazocine  or  1,3,5,7-tetranitro- 
1,3,5,7-tetraazacyclooctane),  and  purified  by  ex- 
haustive elution  with  methanol  and  acetonitrile. 
Gels  prepared  in  the  presence  of  TNT  or  RDX 
consistently  showed  enhanced  adsorptive  power 
for  the  homologous  pollutant.  The  same  was  not 
true  with  HMX  because  of  its  very  limited  solubili- 
ty. These  gels,  when  their  hydroxyl  groups  were 
capped  with  trimethylchlorosilane,  exhibited  the 
same  higher  adsorptive  power.  The  relative  ad- 
sorptive power  (selective/control)  was  <  2.  Thus, 
the  adsorption  was  still  too  small  for  practical  use 
in  detection  or  removal  of  these  pollutants  from 
wastewater.  Cross-linked  acrylic  polymers  were 
similarly  prepared  in  the  presence  of  TNT,  RDX, 
and  HMX.  These  new  polymers  did  not  show  any 
trend  of  increased  adsorption  in  the  case  of  TNT 
and  RDX,  perhaps  because  of  high  chain-transfer 
and  inhibitive  properties  of  TNT  and  RDX  in  the 
free  radical  polymerization.  However,  HMX-modi- 
fied  cross-linked  polyacrylates  did  not  show  a  rea- 
sonable increase  in  adsorptivity  over  the  normal 
control  cross-linked  polymer.  (Author's  abstract) 
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The  objectives  of  this  investigation  were  to  devel- 
op flowsheets  to  separate  and  recover  metal  values 
from  electroplating  sludge  materials;  to  collect 
bench  scale  experimental  data  to  verify  the  feasibil- 
ity of  the  proposed  flowsheets;  to  demonstrate  the 
effectiveness  of  the  separability  on  a  large  scale 
(75-100  pounds  of  sludge/day);  and  to  develop  a 
first  order  economic  evaluation  of  the  proposed 
flowsheets  for  a  centralized  treatment  facility.  The 
emphasis  of  the  project  was  directed  toward  inves- 
tigating the  application  of  phosphate  precipitation 
as  a  means  of  selectively  separating  iron  and  chro- 
mium from  divalent  cation  species.  These  objec- 
tives have  been  accomplished.  Flowsheets  and  al- 
ternatives are  discussed  in  the  body  of  this  report. 
The  feasibility  of  the  developed  flowsheets  has 
been  verified  by  laboratory  test  work.  Selective 
metal  value  separations  have  been  shown  to  be 
possible,  e.g.,  iron  and  chromium  can  be  separated 
from  divalent  metals  such  as  zinc,  nickel,  and  cad- 
mium. Large  scale  test  work  has  verified  that 
effective  separations  are  feasible  and  practical.  A 
first  order  economic  evaluation  has  been  per- 
formed and  shows  that  an  excellent  return  on 
investment  is  possible,  e.g.,  60  plus  or  minus  18% 
based  on  recovered  metal  and  metal  salt  values  and 
106  plus  or  minus  32%  if  a  credit  is  taken  for 
disposal  cost.  (Author's  abstract) 
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Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/8-88/001,  January  1988. 
61p,  21  fig,  8  tab,  10  ref,  append.  EPA  Contract 
CR-812808. 

Descriptors:  'Computer  programs,  'Oil  waste, 
'Waste  treatment,  'Land  treatment,  'Fate  of  pol- 
lutants, 'Simulation  analysis,  'Mathematical 
models,  'Chemical  wastes,  'Hazardous  wastes, 
Land  disposal,  Path  of  pollutants,  Model  studies, 
Sludge,  Volatilization,  Degradation,  Computers. 

An  interactive  software  system  was  developed  to 
enable  decision  makers  to  simulate  the  movement 
and  fate  of  hazardous  chemicals  during  land  treat- 
ment of  oily  wastes.  The  mathematical  model 
known  as  the  Regulatory  and  Investigative  Treat- 
ment Zone  model  or  RITZ,  was  developed  and 
published  earlier.  The  model  incorporates  the  in- 
fluence of  oil  in  the  sludge,  water  movement, 
volatilization,  and  degradation  upon  the  transport 
and  fate  of  a  hazardous  chemical.  This  manual 
describes  the  conceptual  framework  and  assump- 
tions used  in  developing  the  model.  It  then  explains 
the  micro-computer  hardware  and  software  re- 
quirements, the  input  parameters  for  the  model, 
and  the  graphical  and  tabular  outputs  which  can  be 
selected.  Illustrations  of  the  use  of  the  software  are 
also  included.  (Author's  abstract) 
W89-03362 


OVERVIEW  OF  ALTERNATIVE  SEWER  SYS- 
TEMS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-03365 


PRELIMINARY  DESIGN  REPORT  OF  A  10- 
MGD  DEEP  SHAFT-FLOTATION  PLANT  FOR 
THE  CITY  OF  BANGOR,  MAINE,  USA. 

Krofta  Engineering  Corp.,  Lenox,  MA. 

L.  K.  Wang,  and  P.  G.  Daly. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-200597. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical   Report   No.   KEC/07-87/265,  July   6, 

1987.  41p,  5  fig,  7  tab. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
treatment,  'Bangor,  'Maine,  'Flotation,  Design 
standards,  Biological  treatment,  Municipal 
wastewater. 

Descriptions  of  two  proposed  deep  shaft-flotation 
wastewater  treatment  systems  (Deep  Shaft-Supra- 
cell  System  and  Deep  Shaft-Sandfloat  System)  for 
an  anticipated  expansion  to  secondary  treatment  at 
the  city  of  Bangor,  Maine  are  contained  in  this 
report.  The  first  proposed  10-MGD  design  in- 
cludes two  deep  shaft  bioreactors,  each  96  inches 
in  diameter,  placed  to  a  depth  of  300  ft.  The  deep 
shaft  reactor  effluent  flows  to  a  7290-gpm  Supra- 
cell  flotation  clarifier,  55  ft  in  diameter  and  87 
inches  in  total  depth.  The  second  proposed  10- 
MGD  design  also  includes  two  deep  shaft  bioreac- 
tors (96  inches  diameter  and  300  ft  in  depth).  The 
deep  shaft  reactor  effluent,  however,  flows  to  a  10- 
MGD  Sandfloat  clarifier  55  ft  in  diameter  and  87 
inches  in  total  depth.  Air  is  supplied  by  compres- 
sors rated  at  100  psig.  Each  complete  Deep  Shaft- 
Flotation  system  can  be  accomodated  in  3,200  sq  ft 
of  space.  (Lantz-PTT) 
W89-03366 


ANAEROBIC   TREATMENT    OF   PULP    AND 
PAPER  MILL  EFFLUENT, 

National  Timber  Research  Inst.,  Pretoria  (South 

Africa). 

J.  S.  M.  Venter. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-206727. 

Price  codes:  E05  in  paper  copy,  E05  in  microfiche. 

Report    No.    CSIRO/HOUT-63,    February    1987. 

21p,  24  ref. 
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Descriptors:  *Pulp  wastes,  'Anaerobic  digestion, 
•Wastewater  treatment,  *Pulp  and  paper  industry, 
Process  control,  Chemical  oxygen  demand. 

The  principles  of  anaerobic  treatment  of  pulp  and 
paper  mill  effluent  are  discussed  with  special  refer- 
ence to  advantages,  disadvantages,  different  ap- 
proaches, hardware,  and  process  control.  Al- 
though the  process  is  used  mainly  in  the  food 
processing  industry,  its  use  in  the  pulp  and  paper 
industry  is  gaining  ground.  A  prerequisite  for  its 
use  is  that  the  effluent  stream  should  have  a  high 
concentration  of  not  less  than  2500  mg/L  COD 
(chemical  oxygen  demand).  Loading  rates  of  up  to 
20  kg  COD/cu  m/day  have  been  achieved.  The 
use  of  an  anaerobic  fermentation  process  followed 
by  aerobic  treatment  can  yield  COD  removals  of 
better  than  98%.  (Author's  abstract) 
W89-03367 


EFFLUENT  DEWATERING  RESEARCH  FOR 
MSW  AND  WASTEWATER  TREATMENT 
SLUDGES, 

Argonne  National  Lab.,  IL. 

C.  V.  Pearson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE8  8-005991. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-871269--2,  (1987).  12p,  5  fig,  20 

ref.  DOE  Contract  W-31-109-ENG-38. 

Descriptors:  *Sludge  disposal,  'Wastewater  treat- 
ment, 'Sludge  drying,  Temperature,  Solids, 
Energy,  Odor  control,  Incineration. 

Since  1983  the  program  for  investigation  of  meth- 
ods to  achieve  near  energy  independence  in 
wastewater  treatment  plants  has  focused  on  two 
areas  that  have  the  greatest  possibility  for  energy 
reduction  and  subsequent  energy  production  in  the 
processing  of  municipal  wastewater.  Development 
of  a  low  energy  process  to  produce  combustor- 
fuel-quality  sludge  has  been  the  primary  focus  of 
the  program.  Two  processes  have  been  investigat- 
ed: the  Batelle  Memorial  Institute  electro-acoustic 
process,  and  low-grade  energy,  contact-drier  proc- 
ess being  developed  at  Clemson  University.  Both 
processes  have  achieved  solids  concentrations  of 
from  37  to  45%  using  no  more  energy  than  is 
required  by  conventional  equipment  to  achieve  15 
to  22%  solids.  The  end-product  is  autogenous  and 
appears  to  be  capable  of  being  burned  for  energy 
production  as  a  single  fuel  and  is  able  to  achieve 
the  desired  1500  to  1700  F  flame  temperature  re- 
quired for  odor  control.  (Author's  abstract) 
W89-03378 


RECENT  ADVANCES  IN  ODOR  POLLUTION 
ABATEMENT:  A  COMPUTER  SEARCH, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-168059. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No.  LIR/04-85/136,  April  30, 

1985.  54p. 

Descriptors:  'Massachusetts,  'Odor  control, 
'Wastewater  treatment,  'Literature  review,  Oxida- 
tion, Adsorption,  Ion  exchange,  Municipal 
wastewater,  Industrial  wastewater,  Odor,  Spring- 
field. 

The  Springfield  Regional  Wastewater  Treatment 
Plant  (SRWTP)  on  Bondis  Island,  Massachusetts 
has  been  a  source  of  obnoxious  odors  since  1975. 
The  odor  problem  is  extremely  serious  in  the 
Summer,  particularly  in  Springfield's  South  End, 
across  the  Connecticut  River  from  the  Agawam 
location.  In  April  1985,  the  City  of  Springfield, 
Massachusetts  retained  a  private  firm  to  conduct 
an  engineering  study  for  systematical  exploration 
of  a  solution  to  alleviate  the  odor  problem  before  it 
became  a  more  serious  citizen's  concern.  In  this 
report,  the  computer  literature  stored  in  the  EN- 
VlROLINE  Database  on  various  deodorization 
technologies  (such  as  modification,  oxidation,  ad- 
sorption, wet  scrubbing,  ion  exchange,  etc.)  cur- 
rently being  used  in  municipal  and  industrial 
wastewater  treatment  plants  were  searched  and 
documented  in  Chapter  II  for  reference  by  the 
City  of  Springfield.  (Lantz-PTT) 


W89-03380 


TERTIARY  WASTEWATER  TREATMENT, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-168133. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No.  LIR/01-86/169,  January  15, 

1986.  23p,  4  fig,  2  tab,  2  ref. 

Descriptors:  'Tertiary  wastewater  treatment, 
'Wastewater  treatment,  Suspended  solids,  Filtra- 
tion, Flotation,  Sandfloat,  Bacteria,  Biological 
oxygen  demand,  Chemical  oxygen  demand. 

Tertiary  filtration  is  an  advanced  wastewater  treat- 
ment process  generally  used  for  the  removal  of 
suspended  solids  from  secondary  effluent.  This 
technical  report  introduces  the  process  principles, 
technology  status,  applications,  limitations,  per- 
formance, chemical  treatment,  waste  residuals, 
design  criteria,  reliability,  and  environmental 
impact  of  tertiary  filtration.  Special  introduction  is 
given  to  a  newly  developed  Sandfloat  process 
which  is  the  combination  of  secondary  flotation 
and  tertiary  filtration.  The  waste  treatment  effi- 
ciencies of  both  conventional  tertiary  filters  and 
innovative  Sandfloats  are  presented.  Mechanical 
reliability  of  both  conventional  tertiary  filter  and 
innovative  Sandfloat  can  be  considered  high,  pro- 
vided suitable  preventive  maintenance  and  inspec- 
tion procedures  are  observed.  Plugging  of  biologi- 
cal sludge  in  filter  media  may  be  a  problem  when 
periodical  chlorination  of  filter  media  is  ignored. 
While  excessive  biological  growth  on  the  filter 
media  will  reduce  the  filter  run  time  and  increase 
the  hydraulic  head  loss  across  the  filter  media, 
non-excessive  biological  growth  on  the  filter  media 
will  improve  the  filtration  performance  on  BOD 
and  COD  removals.  The  filter  media  with  non- 
excessive  biological  or  bacterial  growth  on  the 
media  surface  will  act  like  trickling  filter  media  for 
final  polishing  of  wastewater  if  sufficient  dissolved 
oxygen  is  provided.  Since  Sandfloat  has  a  built-in 
dissolved  air  flotation,  the  wastewater  being  treat- 
ed by  Sandfloat  is  sufficiently  aerated  for  maximiz- 
ing the  biological  treatment  function.  Accordingly 
the  treatment  performance  of  Sandfloat  in  terms  of 
BOD  and  COD  removals  will  be  much  higher  than 
that  of  conventional  tertiary  filter.  Soluble  phos- 
phate can  be  almost  totally  removed  by  Sandfloat 
but  cannot  be  removed  by  conventional  tertiary 
filter  without  clarification  as  pretreatment.  (Lantz- 
PTT) 
W89-03381 


ALTERNATIVE  COOLING  WATER  SYSTEMS, 
SAVANNAH  RIVER  PLANT,  AIKEN,  SOUTH 
CAROLINA. 

Department  of  Energy,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-003321. 
Price  codes:  A99  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/EIS-0121,  October  1987.  Final 
Environmental  Impact  Statement.  736p,  27  fig,  59 
tab,  183  ref,  10  append. 

Descriptors:  'Water  pollution  sources,  'Thermal 
pollution,  'Nuclear  power  plants,  'Water  pollution 
prevention,  'Cooling  water,  'Savannah  River 
Plant,  'Environmental  Impact  Statement,  Aiken, 
South  Carolina. 

This  Environmental  Impact  Statement  (EIS)  pro- 
vides environmental  input  into  the  selection  and 
implementation  of  cooling  water  systems  for  ther- 
mal discharges  from  the  K-Reactor  and  C-Reactoi 
and  from  a  coal-fired  powerhouse  at  the  Savannah 
River  Plant.  The  Savannah  River  Plant  is  a  major 
U.S.  Department  of  Energy  installation  for  the 
production  of  nuclear  materials  for  national  de- 
fense. This  EIS  addresses  the  potential  environ- 
mental consequences  of  constructing  and  operating 
once-through  and  recirculating  cooling  towers  for 
the  K-Reactor  and  C-Reactor;  increased  pumping 
to  a  raw  water  basin  and  direct  discharge  to  the 
Savannah  River  for  a  coal-fired  powerhouse;  and 
no  action.  The  potential  environmental  conse- 
quences assessed  include  effects  on  air  and  water 
quality,    ecological    systems,    archaeological    re- 


sources, endangered  species,  and  wetlands.  (Au- 
thor's abstract) 
W89-03387 


GLOBAL  VIEW  OF  RESOURCE  RECOVERY, 

International  Bank  for  Reconstruction  and  Devel- 
opment,    Washington,     DC.     Infrastructure    and 
Urban  Development  Dept. 
S.  Arlosoroff. 

Biocycle  BCYCDK,  Vol.  29,  No.  9,  p  52-55,  Octo- 
ber 1988. 

Descriptors:  'Water  reuse,  'Regional  develop- 
ment, United  Nations,  Composting,  Appropriate 
technology,  Public  health,  Wastewater  renovation. 

The  World  Bank  and  the  United  Nations  Develop- 
ment Program  (UNDP)  Water  and  Sanitation  Pro- 
gram was  launched  to  assist  countries  in  providing 
poor  people  with  water  and  sanitation  services 
based  on  appropriate  technology  and  community 
involvement.  Encouraged  by  the  success  of  com- 
posting plants,  the  Bank  is  supporting  a  lending 
project  in  Egypt  involving  a  number  of  compost- 
ing plants  in  Alexandria  and  Giza.  Research  on 
public  health  and  environmental  issues  of 
wastewater  reuse  has  led  to  development  of  oper- 
ational guidelines  and  identification  of  adequate 
technologies  for  treatment  and  reuse.  One  impor- 
tant component  of  the  Bank/UNDP  Program  is 
analyzing  regional  experience  and  exchanging  in- 
formation on  problems  and  potential  solutions  in 
European  and  Mediterranean  countries.  The  re- 
maining challenge  is  to  demonstrate  effectiveness 
of  the  systems  and  extend  the  demonstration  into 
national  programs.  (Shidler-PTT) 
W89-03395 


RATES  OF  NUTRIENT  UPTAKE  AND 
GROWTH  OF  THE  WATER  HYACINTH 
(EICHHORNIA  CRASSIPES  (MART.)  SOLMS), 

Hiroshima  Univ.  (Japan).  Faculty  of  Engineering. 
T.  Imaoka,  and  S.  Teranishi. 
Water  Research  WATRAG,  Vol.  22,  No.  8  p  943- 
951,  August  1988.  14  fig,  3  tab,  19  ref. 

Descriptors:  'Water  pollution  treatment, 
'Wastewater  treatment,  'Nutrient  removal,  'Phos- 
phorus removal,  'Nitrogen  removal,  'Plant 
growth,  'Water  hyacinth,  'Wastewater  treatment, 
Nutrients,  Macrophytes,  Water  quality,  Fate  of 
pollutants,  Nitrogen,  Phosphorus,  Absorption. 

The  nutrient  uptake  and  growth  of  an  aquatic 
macrophyte,  water  hyacinth  (Eichhornia  crassipes 
(Mart.)  Solms),  were  investigated  in  a  static  system 
and  a  continuous  flow  system  of  a  nutrient  solu- 
tion. It  was  found  that  the  specific  growth  rate  was 
dependent  on  the  air  temperature,  plant  density 
and  nitrogen  (N)  content.  The  N  uptake  rate  was 
correlated  with  the  N  concentration  by  the  Mi- 
chaelis-Menten-type  equation,  in  which  the  maxi- 
mum uptake  rate  of  N  was  expressed  as  a  function 
of  the  temperature  and  plant  density.  While  the 
phosphorus  (P)  uptake  rate  was  influenced  by  not 
only  the  P  concentration,  temperature  and  plant 
density,  but  also  by  variations  of  the  P  content  of 
the  plant.  The  results  of  the  simulation  study  using 
the  proposed  rate  equations  suggested  that  the 
efficiencies  of  the  N  and  P  removals  from  the 
secondary  sewage  effluent,  by  means  of  water  hya- 
cinth cultivation,  were  exceedingly  influenced  by 
the  surface  base  retention  time  of  the  water,  and 
did  not  depend  on  the  plant  density  either  after 
harvesting  or  the  harvesting  period  itself  under  the 
usual  culture  conditions,  and  it  was  suitable  that 
the  surface  base  retention  time  of  the  water  was  40 
day/m  in  a  temperate  climate,  such  as  Japan's,  in 
order  to  obtain  a  high  removal  efficiency  of  70%. 
(Author's  abstract) 
W 89-03430 


COMBINED  MEMBRANE  FILTER-IMMUNO- 
FLUORESCENT  TECHNIQUE  FOR  THE  IN 
SITU  IDENTIFICATION  AND  ENUMERA- 
TION OF  ACINETOBACTER  IN  ACTIVATED 
SLUDGE, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Microbi- 
ology and  Plant  Pathology. 
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Group  5D — Waste  Treatment  Processes 


f 


T.  E.  Cloete,  and  P.  L.  Steyn. 

Water  Research  WATRAG,  Vol.  22,  No.  8,  p  961- 

969,  August  1988.  10  tab,  23  ref. 

Descriptors:  'Filtration,  'Bacterial  analysis,  'Lab- 
oratory techniques,  'Fluorescence,  'Activated 
sludge  process,  'Wastewater  treatment,  'Nutrient 
removal,  Activated  sludge,  Membrane  filters,  Fate 
of  pollutants,  Phosphorus  removal. 

Biological  phosphorus  removal  in  activated  sludge 
has  been  ascribed  to  phosphorus  uptake  by  Acine- 
tobacter.  However  due  to  the  lack  of  suitable 
identification  and  enumeration  techniques,  the 
exact  role  of  Acinetobacter  as  a  phosphorus  re- 
moving agent  was  not  clear.  During  this  study  a 
suitable  fluorescent  antibody  (FA)  technique  com- 
bined with  membrane  filtration  was  developed  for 
the  identification  and  enumeration  of  Acineto- 
bacter in  activated  sludge.  The  acridine  orange 
(AO)  staining  technique  was  applied  to  enumerate 
the  total  number  of  bacteria  in  activated  sludge  and 
the  total  number  of  viable  Acinetobacter  numbers 
was  determined  using  agar  plating  techniques  com- 
bined with  population  structure  studies  using  the 
API-20E  identification  system.  The  latter  tech- 
nique indicated  that  Acinetobacter  was  the  domi- 
nant organism  in  activated  sludge.  However  a 
comparison  of  the  AO  total  count  and  FA  Acine- 
tobacter count  indicated  that  Acinetobacter  consti- 
tuted <  10%  of  the  AO  count,  suggesting  that  the 
role  of  Acinetobacter  in  activated  sludge  was  prob- 
ably overestimated  in  the  past.  (See  also  W89- 
03433)  (Author's  abstract) 
W89-03432 


ROLE  OF  ACINETOBACTER  AS  A  PHOSPHO- 
RUS REMOVING  AGENT  IN  ACTIVATED 
SLUDGE, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Microbi- 
ology and  Plant  Pathology. 
T.  E.  Cloete,  and  P.  L.  Steyn. 
Water  Research  WATRAG,  Vol.  22,  No.  8,  p  971- 
976,  August  1988.  4  fig,  4  tab,  21  ref. 

Descriptors:  'Phosphorus  removal,  'Activated 
sludge  process,  'Wastewater  treatment,  'Bacteria, 
'Nutrient  removal,  'Activated  sludge,  Bacterial 
analysis,  Electron  microscopy. 

Biological  phosphorus  removal  in  activated  sludge 
is  not  fully  understood.  Acinetobacter  has  been 
implicated  as  the  principal  phosphorus  removing 
agent.  Using  transmission  electron  microscopy  the 
cell  volume  of  volutin  containing  cells  and  the 
volutin  volume  were  determined.  This  confirmed 
that  only  large  Acinetobacter  cells  contained  phos- 
phorus. Electron  dispersive  micro-analysis  of  X- 
rays  confirmed  that  the  volutin  contained  phospho- 
rus. Using  Acinetobacter  numbers,  volutin  vol- 
umes, densities  and  phosphorus  content  it  was  de- 
termined that  a  maximum  of  34%  of  the  observed 
phosphorus  removal  in  activated  sludge  could  be 
removed  by  Acinetobacter  as  polyphosphate. 
Other  organisms  or  mechanisms  therefore  also  had 
to  be  involved  for  the  observed  phosphorus  re- 
moval. (See  also  W89-03432)  (Author's  abstract) 
W89-03433 


REMOVAL  OF  PCBS  FROM  WASTEWATER 
IN  A  SIMULATED  OVERLAND  FLOW  TREAT- 
MENT SYSTEM, 

Louisiana  State  Univ.,  Baton  Rouge.  Lab.  for  Wet- 
land Soils  and  Sediments. 

J.  H.  Pardue,  R.  D.  DeLaune,  and  W.  H.  Patrick. 
Water  Research   WATRAG,  Vol.  22,  No.   8,  p 
1011-1015,  August  1988.  4  fig,  2  tab,  15  ref. 

Descriptors:  'Simulation  analysis,  'Land  treat- 
ment, 'Overland  flow,  'Wastewater  treatment, 
•Polychlorinated  biphenyls,  Organic  wastes,  Land 
disposal,  Sorption,  Biodegradation,  Fate  of  pollut- 
ants, Infiltration,  Separation  techniques,  Model 
studies. 

Overland  flow  systems  have  been  proposed  as  an 
efficient  alternative  for  the  removal  of  organic 
pollutants  from  aqueous  waste  streams.  A  simulat- 
ed wastewater  containing  polychlorinated  biphen- 
yls (PCBs)  was  added  to  a  model  overland  flow 
treatment  system.  Movement,  biodegradation  and 


volatilization  of  the  PCBs  were  determined  in  the 
system  using  C14-labeled  PCBs  and  PCB  conge- 
ner-specific, high  resolution  gas  chromatography. 
PCB  removal  approached  100%  in  this  system. 
Movement  of  PCBs  in  the  soil  was  minimal  with 
removal  occurring  primarily  in  the  upper  sections 
of  the  slope.  Mineralization  of  PCBs  was  low  (< 
or  =  2%  of  the  PCBs  added)  over  the  time  frame 
of  this  experiment.  (Author's  abstract) 
W89-03438 


MODELING  STUDY  OF  THE  EFFECT  OF  PH 
ON  CARBON  LIMITED  ALGAL  BIOFILMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

S.  K.  Liehr,  J.  W.  Eheart,  and  M.  T.  Suidan. 

Water  Research  WATRAG,  Vol.   22,  No.   8,  p 

1033-1041,  August  1988.  10  fig,  1  tab,  28  ref. 

Descriptors:  'Biofilms,  'Limiting  nutrients,  'Algal 
growth,  'Carbon,  'Model  studies,  'Wastewater 
treatment,  'Hydrogen  ion  concentration,  Carbon 
dioxide,  Respiration,  Photosynthesis,  Nutrient  re- 
moval, Biomass. 

There  is  a  growing  interest  in  using  photautrotro- 
pic  organisms  in  engineered  systems  because  of 
their  ability  to  capture  light  energy  and  covert  it  to 
useful  purposes,  such  as  biomass  production  for  use 
as  food  or  energy;  in  wastewater-treatment  systems 
they  are  used  for  removal  of  nitrogen  and  phos- 
phorus. Attached  growth  is  often  preferred  to  sus- 
pended growth  for  the  mass  culture  of  algae  for 
these  applications  because  large  amounts  of  bio- 
mass can  be  accumulated  in  a  relatively  small  area, 
and  because  the  biomass  can  easily  be  separated 
from  the  liquid.  A  model  was  developed  that  de- 
scribes concentration  profiles  and  flux  of  carbon 
into  inorganic  carbon-limited  algal  biofilms.  The 
model  considers  carbon  dioxide  utilization  and  pro- 
duction from  photosynthesis  and  respiration,  diffu- 
sion of  the  inorganic  carbon  species,  and  pH 
changes  due  to  C02  utilization.  The  overall  mate- 
rial balance  gave  a  nonlinear  ordinary  differential 
equation  coupled  with  an  integral  differential  equa- 
tion. This  system  was  solved  using  a  Runge-Kutta- 
Verner  fifth  and  sixth  order  method.  The  bulk 
(interfacial)  total  carbon  and  pH  were  assumed 
fixed.  The  boundary  value  problem  was  solved 
with  a  shooting  technique,  where  the  interfacial 
slope  was  initially  guessed  and  subsequently  adjust- 
ed using  the  secant  method.  The  results  showed 
that  bulk  carbon  concentration  and  bulk  pH  were 
both  important  aspects  of  inorganic  carbon  limita- 
tion. Parameter  sensitivity  was  also  addressed; 
model  parameters  that  were  found  to  be  important 
to  the  results  include  diffusion  coefficients,  maxi- 
mum utilization  rate,  half-saturation  coefficient, 
and  biofilm  density.  Results  were  found  to  be 
insensitive  to  the  respiration  coefficient.  (Geiger- 
PTT) 
W89-03441 


OPTIMUM  POND  DEPTHS  FOR  BACTERIAL 
DIE-OFF, 

King    Abdulaziz   Univ.,   Jeddah   (Saudi    Arabia). 

Dept.  of  Civil  Engineering. 

H.  Z.  Sarikaya,  and  A.  M.  Saatci. 

Water  Research  WATRAG,  Vol.   22,  No.   8,  p 

1047-1054,  August  1988.  9  fig,  2  tab,  13  ref. 

Descriptors:  'Coliforms,  'Wastewater  treatment, 
'Stabilization  ponds,  'Water  depth,  Performance 
evaluation,  Cost  analysis,  Solar  radiation,  Con- 
struction costs,  Optimization. 

Bacterial  die-off  in  waste-stabilization  ponds  is 
strongly  affected  by  solar  radiation.  Due  to  the 
attenuation  of  solar  radiation  in  the  ponds,  faster 
bacterial  die-off  is  observed  in  shallow  ponds. 
Analysis  of  optimum  pond  depths  on  the  basis  of 
minimum  cost  for  the  same  bacterial  removal  effi- 
ciency were  presented.  The  cost  function  depends 
on  pond  performance,  defined  as  the  ratio  of  coli- 
form  bacteria  concentration  per  100  ml  at  time  (t) 
to  the  initial  coliform  concentration  per  100  ml. 
However,  except  in  the  case  of  dispersed  flow 
ponds,  the  pond  performance  has  no  effect  on 
optimum  pond  depths.  The  optimum  depths  are 
the  same  for  plug  flow,  and  for  completely  mixed 
flow  ponds.  The  optimum  pond  depth  increases 


with  a  decrease  in  the  ratio  of  cost  of  excavation  to 
cost  of  land.  It  also  increases  with  increasing  die- 
off  rate  constant  in  the  dark  (per  day),  but  de- 
creases with  increasing  light  mortality  constant  (sq 
cm/cal).  (Author's  abstract) 
W89-03443 


INVESTIGATIONS  ON  THE  CONCENTRA- 
TION OF  RADIONUCLIDES  IN  SEWAGE 
SLUDGES  OF  RUHRVERBAND 

WASTEWATER    TREATMENT    PLANTS    1960 
THROUGH  TO  1986, 
Ruhrverband,  Essen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03445 


COMPUTER  PACKAGE  HELPS  CITY 
MANAGE  SEWER  SYSTEM, 

Black  and  Veatch,  Kansas  City,  MO. 

J.  P.  Gray. 

Public  Works  PUWOAH,  Vol.  119,  No.  11,  p  52- 

54,  October  1988.  1  fig. 

Descriptors:  'Utilities,  'Computer  programs, 
'Sewer  systems,  'Wastewater  facilities,  'Kansas, 
'Computers,  Wastewater  management,  Data  proc- 
essing, Data  interpretation,  Wastewater  treatment, 
Hydraulic  models,  Networks. 

The  Topeka,  Kansas,  Water  Pollution  Control  Di- 
vision is  implementing  a  Sanitary  Sewer  Manage- 
ment System  (SSMS)  to  help  the  city  plan,  oper- 
ate, and  manage  its  sanitary  sewer  system.  The 
SSMS  will  be  installed  on  city  microcomputers  for 
continuous  and  ongoing  use  by  the  city  staff.  The 
primary  components  of  the  SSMS  include  the  fol- 
lowing: a  computerized  database  to  include  every 
manhole  and  sewer  reach  in  the  sanitary  sewer 
systems  tributary  to  the  city's  Oakland  and  North 
Topeka  treatment  plants;  a  system  of  screen  menus 
for  updating  the  databases  and  computer  models, 
accessing  the  analysis  program,  and  viewing  or 
printing  results;  an  enhanced  version  of  Black  and 
Veatch's  BVSWR  sanitary  sewer  analysis  pro- 
gram, including  capability  for  dynamic  analysis  of 
stormwater  inflows;  computerized  hydraulic 
models  of  each  of  the  12  major  drainage  basins, 
along  with  the  associated  files  for  developing  skel- 
etonized networks  and  flow  allocations;  results  of  a 
3-month  continuous  flow  and  rainfall  monitoring 
program;  and  an  interface  between  the  complete 
system  database  and  the  city's  sewer  maintenance 
management  program.  The  computer  model  will 
provide  a  sophisticated  knowledge  of  the  system 
loadings  and  hydraulic  conditions  and  identify 
present  bottlenecks  and  required  improvements. 
The  complete  system  model  can  be  used  to  per- 
form future  master  planning  or  facility  planning 
work  and  to  evaluate  operational  changes. 
(Geiger-PTT) 
W89-03447 


PREVENTIVE  MAINTENANCE:  TELEVISION 

AS  A  MAINTENANCE  TOOL, 

J.  T.  Kunze. 

Public  Works  PUWOAH,  Vol.  119,  No.  11,  p  58- 

60,  October  1988. 

Descriptors:  'Inspection,  'Sewer  systems,  'Main- 
tenance, 'Television,  Monitoring,  Automation. 

In  February  of  1988,  the  National  Council  on 
Public  Works  Improvement  presented  its  final 
report  to  the  President  and  Congress  regarding  the 
status  of  America's  infrastructure.  The  Council 
recommended  a  stronger  emphasis  be  placed  on 
maintenance  of  existing  facilities.  The  benefits  of  a 
strong  preventive  maintenance  program  with 
regard  to  sanitary  sewers  are  enumerated.  Many 
communities  have  purchased  sewer  televising  sys- 
tems or  contracted  with  televising  service  firms. 
Today's  sewer  televising  systems  allow  inspection 
of  both  main  line  sewers  and  sewer  service  laterals. 
Sewer  televising  can  be  used  for  inspection  of 
sewers  prior  to  paving  and  reconstruction.  Televi- 
sion inspection  can  also  be  used  for  quality  control 
on  new  construction  or  rehabilitation/repair  work. 
Televising  of  new  construction  provides  a  written 
record    of   the    pipe    condition    and    provides    a 
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second,  confirming  location  of  any  wyes,  tees,  or 
other  connection.  Televising  programs  on  the 
order  of  5  to  10%  of  the  total  system  footage  per 
year  appear  to  be  a  reasonable  level  of  internal 
sewer  inspection.  Sewer  televising  systems  are 
manufactured  by  a  number  of  different  firms  and 
packaged  in  different  configurations  and  options. 
The  TV  systems  can  be  packaged  in  a  number  of 
vehicles  depending  upon  the  purchaser's  interest. 
Other  features  that  can  be  added  to  either  the  in- 
line or  service  lateral  systems  include  video  re- 
corders for  complete  recording;  cataloging  devices 
which  superimpose  date,  time,  distance  and  project 
number  information;  video  typewriters  that  can  be 
used  to  catalog  and  identify  problems  directly  on 
the  video  tape;  and  computerized  report  produc- 
tion systems.  (Geiger-PTT) 
W89-03448 


SMALL  MUNICIPALITY  USES  CONTRACT 
SERVICES, 

W.  S.  Detweiler. 

Public  Works  PUWOAH,  Vol.  119,  No.  11,  p  63- 

64,  October  1988. 

Descriptors:  'Utilities,  'Wastewater  treatment, 
•Water  treatment,  'Maintenance,  South  Carolina, 
Management  planning. 

Two  years  ago,  the  City  of  Bennettsville,  South 
Carolina  was  faced  with  a  water  and  wastewater 
treatment  system  that  was  becoming  difficult  to 
manage  with  escalating  operation  and  maintenance 
costs.  City  officials  engaged  Systems  Engineering 
Associates  Corporation  (SEACOR)  of  New  Jersey 
to  propose  a  program  that  would  upgrade  the 
efficiency  of  water  and  wastewater  services  while 
at  the  same  time  reduce  the  city's  budget.  The 
company  proposed  to  implement  a  strict  process 
management  system  and  an  intensive  preventive 
maintenance  program.  SEACOR  was  able  to  offer 
Bennettsville  a  nearly  20%  savings  over  the  city's 
original  budget.  An  intensive  program  of  class- 
room and  on-the-job  training  in  plant  operation, 
process  control,  preventive  maintenance,  and 
safety  was  required  of  new  employees  to  prepare 
them  for  the  contractor's  methods  of  conducting 
operations.  A  process  management  system  was  de- 
veloped that  breaks  down  the  Bennettsville  water 
and  wastewater  systems  into  critical  process  units 
and  establishes  minimum  standards  for  all  systems 
in  operations,  maintenance,  and  laboratory.  Ac- 
countability for  specific  functions  such  as  sam- 
pling, analysis,  data  collection,  report  generation, 
consumable  supplies  reordering,  process  control 
and  safety  procedures  are  assigned  within  each 
area.  Standard  operating  procedures  were  devel- 
oped incorporating  the  process  management 
system.  The  status  of  all  capital  equipment  was 
reviewed  with  the  Bennettsville  city  administrator. 
Based  on  the  status  of  equipment  operability,  cor- 
rective maintenance  actions  were  prioritized  into  a 
maintenance  management  system.  A  preventive 
maintenance  system  was  also  implemented  impos- 
ing rigid  procedures  and  acceptance  standards. 
Several  steps  have  been  taken  to  upgrade  the 
wastewater  system's  capability.  Two  abandoned 
digesters  were  put  on-line  to  enhance  sludge 
drying  capacity.  A  return  sludge  chlorinator  was 
installed  to  reduce  filamentous  bulking.  Plans  to 
start  an  in-house  laboratory  are  underway.  Investi- 
gation into  the  use  of  alternative  chemicals  for 
water  treatment  is  being  conducted  and  a  pretreat- 
ment  program  to  control  discharge  from  local  in- 
dustries is  also  being  implemented.  (Geieer-PTT) 
W89-03450 


TURNKEY  TREATMENT  PLANT  UPGRADE, 

K.  R.  James. 

Public  Works  PUWOAH,  Vol.  119,  No.  11,  p  69- 

71,  October  1988.  1  tab. 

Descriptors:  'Water  reuse,  'Wastewater  irrigation, 
•Wastewater  treatment,  'Wastewater  facilities,  Ar- 
izona, Cost  analysis,  Chlorination,  Clarifiers,  Bio- 
logical wastewater  treatment,  Filtration. 

In  1986,  Casa  Grande,  Arizona  decided  to  use 
effluent  from  its  3-mgd  aerated  lagoon  treatment 
plant  to  irrigate  the  municipal  golf  course.  The  city 
selected  Engineering  Science,  Inc.  (ES)  to  prepare 


a  study  of  the  city's  wastewater  conveyance  and 
treatment  system.  As  part  of  this  study,  ES  devel- 
oped and  evaluated  alternatives  that  would  up- 
grade the  treatment  process  to  produce  effluent 
meeting  the  state's  reuse  standards  for  landscape 
irrigation  with  open  access.  Choosing  a  turnkey 
approach  and  a  combined  use  of  existing  and  new 
facilities  enabled  the  city  to  obtain  an  upgraded 
wastewater  treatment  plant  for  much  less  than  the 
cost  of  a  new  plant.  The  effluent  quality  from  the 
plant  would  not  be  suitable  for  turf  irrigation  and 
would  restrict  expansion  of  the  park  and  golf 
course.  An  alternative  was  recommended  that 
would  convert  the  lagoon  treatment  plant  to  a 
highly  reliable  extended  aeration  treatment  facility. 
Design  criteria  for  the  upgrade  targeted  an  effluent 
with  a  BODS  of  2  mg/1,  TSS  of  2  mg/1,  and  2  Ntu, 
which  was  within  the  state  limits.  The  turnkey 
approach  saved  at  least  eight  weeks  in  the  bidding/ 
award/mobilization  process  alone.  As  part  of  the 
project,  a  new  80-ft  diameter  suction-type  clarifier 
was  installed.  Secondary  effluent  flows  from  the 
clarifier  to  a  box  where  it  is  split  into  two  streams. 
Secondary  effluent  destined  for  reuse  at  the  munic- 
ipal park  and  golf  course  passes  over  a  hand- 
operated  weir  for  further  treatment.  The  second 
stream  passes  over  a  fixed  weir,  is  chlorinated,  and 
conveyed  to  existing  plant  discharge  facilities.  The 
secondary  effluent  stream,  which  is  to  be  used  for 
park/golf  course  reuse,  is  piped  from  the  splitter 
box  to  a  traveling  bridge  backwash  filter.  Filter 
effluent  passes  through  a  chlorine  jet  mixer  at  the 
upstream  end  of  the  chlorine  contact  tank.  At  the 
downstream  end  of  the  chlorine  contact  tank  a  40- 
hp  vertical  turbine  pumps  the  reclaimed  water  to 
the  municipal  park  and  golf  course.  A  chemical 
building  with  a  6,000-gal  liquid  alum  storage  tank 
and  alum  feed  system  was  also  constructed.  New 
chlorination  facilities  were  provided  as  part  of  the 
contract.  The  city  required  that  the  major  compo- 
nents of  the  upgrade  be  fully  compatible  with 
future  expansions  of  the  wastewater  plant.  (Geieer- 
PTT) 
W89-03451 


AMAZING  ECONOMICS  OF  WASTEWATER 
REUSE, 

J.  Joerns,  and  W.  B.  Moriarty. 

Public  Works  PUWOAH,  Vol.  119.  No.  11,  p  78- 

79,  October  1988. 

Descriptors:  'Wastewater  facilities,  'Land  dispos- 
al, 'Wastewater  irrigation,  'Water  reuse,  'Recy- 
cling, Economic  aspects,  Texas,  Golf  courses, 
Recreation. 

The  city  of  La  Porte,  Texas,  in  1984,  decided  to 
irrigate  its  new  championship  golf  course  with 
secondary  effluent  from  the  wastewater  treatment 
plant,  a  facility  that  discharged  2.2  mgd  of  effluent 
to  Little  Cedar  Bayou  for  a  one-mile  trip  to  Gal- 
veston Bay.  The  city  retained  the  consulting  engi- 
neering firm  of  Espey,  Huston  and  Associates  Inc. 
to  study,  obtain  permits,  and  design  the  improve- 
ments needed  to  convey  the  effluent  to  the  munici- 
pal golf  course.  The  proposed  plan  called  for  plac- 
ing two  small  submersible-type  pumps  in  the  chlo- 
rine contact  basin  of  the  wastewater  treatment 
plant,  to  pump  the  high  quality  effluent  into  the 
golf  course  lakes  via  a  small  force  main.  The  golf 
course  provided  excellent  interim  storage  capabil- 
ity, with  16  acres  of  lakes  winding  around  the 
playing  areas.  Water  from  the  lakes  would  then  be 
repumped  into  the  golf  course's  irrigation  system. 
To  supply  enough  irrigation  water  a  system  that 
delivers  1.2  mgd  is  required.  To  ensure  a  20-minute 
chlorine  contact  time,  the  pumps  are  located  in  the 
outlet  channel  of  the  contact  basin.  The  control 
system  for  pump  operation  is  an  automatic,  level- 
type  control  system.  A  doppler-type  flow  meter 
was  chosen  to  provide  both  total  flow  volume 
readings  and  7-day  recorded  flows.  As  with  all 
effluent  irrigation  systems,  annual  soil  sampling 
from  the  root  zone  of  the  golf  course  is  required  to 
test  for  pH,  total  nitrogen,  potassium,  phosphorus, 
and  conductivity.  Payback  of  the  entire  initial  in- 
vestment in  the  irrigation  system  was  made  after 
only  43  days  of  use.  (Geiger-PTT) 
W89-03452 


RESPONSE  OF  AN  ALASKAN  WETLAND  TO 
NUTRIENT  ENRICHMENT, 


Environmental  Research  Lab.-Duluth,  MN. 

W.  Sanville. 

Aquatic  Botany  AQBODS,  Vol.  30,  No.  3,  p  231- 

243,  March  1988.  5  fig,  2  tab,  15  ref. 

Descriptors:  'Wastewater  disposal,  *Wetlands, 
'Nutrients,  'Treated  water,  'Mosses,  'Alaska, 
Phosphorus,  Nitrogen,  Phosphates,  Fertilizers, 
Biomass,  Aquatic  plants,  Aquatic  productivity, 
Peat  bogs,  Lake  sediments. 

Studies  were  performed  to  determine  the  effects  of 
nutrient  addition  to  an  Alaskan  freshwater  wet- 
land. Nitrogen  (as  urea),  phosphorus  (as  a  super 
triple  phosphate  fertilizer),  and  secondary  sewage 
were  added  to  a  freshwater  Sphagnum  wetland. 
Changes  in  the  end-of-season  standing  biomass  of 
the  herb  and  shrub  community  were  estimated. 
The  nutrient-depth  distribution  in  the  Sphagnum 
was  also  recorded.  Plots  receiving  the  urea  and 
phosphate  fertilizer  showed  increased  biomass 
when  compared  to  controls.  No  changes  in  com- 
munity structure  were  observed.  Added  nutrients 
appeared  to  be  retained  in  the  surface  of  the 
Sphagnum.  No  stimulatory  effect  of  sewage  was 
detected.  This  was  probably  the  result  of  low 
application  rates.  (Author's  abstract) 
W89-03463 


UTILIZATION  OF  TRIPLOID  GRASS  CARP  IN 
SEWAGE-RETENTION  PONDS  FOR  CON- 
TROL OF  FLOATING  VEGETATION, 

Florida  Game  and  Fresh  Water  Fish  Commission, 

Eustis.  Fisheries  Research  Lab. 

B.  Z.  Thompson,  J.  L.  Underwood,  and  R.  S. 

Hestand. 

Florida  Scientist  FLSCA,  Vol.  51,  No.  2,  p  115- 

119,  Spring  1988.  1  fig,  13  ref. 

Descriptors:  'Carp,  'Duckweed,  'Aerated  la- 
goons, 'Algal  control,  'Weed  control,  Biomass, 
Wastewater  treatment,  Macrophytes,  Nuisance 
algae,  Cost  analysis. 

A  total  of  105  triploid  grass  carp  (Ctenopharyngo- 
don  idella)  were  stocked,  over  a  3-month  period, 
into  a  0.05-ha  aerated  wastewater  pond.  The  pond 
was  initially  covered  with  water-fern  (Azolla  caro- 
liniana),  but  after  a  rise  in  water  temperature  a 
dominant  cover  of  duckweed  (Lemna  minor)  and 
water-meal  (Wolffia  spp.)  was  present  when  grass 
carp  were  stocked.  Initially  26  grass  carp  were 
added  to  the  pond;  since  these  fish  exhibited  no 
visible  vegetation  control,  two  subsequent  stock- 
ings (49  fish  and  30  fish)  raised  the  final  number  of 
fish  to  105  (2,100  fish/ha)  after  which  a  decrease  in 
vegetation  biomass  was  observed,  however,  only 
65  fish  (1,300  fish/ha)  were  found  to  have  sur- 
vived. Triploid  grass  carp  have  the  capability  to 
control  floating  macrophytes  in  wastewater  ponds 
if  sufficient  fish  survival  can  be  achieved.  (Au- 
thor's abstract) 
W89-03469 


DECOLORIZATION  BY  OZONE  OF  DIRECT 
DYES  IN  PRESENCE  OF  SOME  CATALYSTS, 

Kuwait  Univ.,  Safat.  Dept.  of  Chemical  Engineer- 
ing. 

M.  S.  E.  Abdo,  H.  Shaban,  and  M.  S.  H.  Bader. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  23,  No.  7,  p  697-710,  October  1988. 
7  fig,  6  ref. 

Descriptors:  'Dyes,  'Catalysts,  'Wastewater  treat- 
ment, 'Ozonation,  Ozone,  Salts,  Sulfates. 

Decolorization  of  two  direct  dyes  (Direct  Scarlet 
4BS  and  Direct  Blue  3B)  by  ozone  in  aqueous 
medium  was  studied  in  absence  and  in  presence  of 
some  salts  at  room  temperature.  It  was  found  that 
zinc  sulfate  catalyses  the  process  of  decoloration. 
Equations  to  describe  the  process  and  to  allow 
prediction  of  ozone  requirements  were  developed. 
The  new  findings  of  this  study  would  have  an 
impact  on  wastewater  treatment  techniques  using 
ozone.  (Author's  abstract) 
W89-03490 


149 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


WATER    HYACINTH    PRODUCTIVITY    AND       W89-03616 
DETRITUS  ACCUMULATION, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03550 


BIOLOGICAL  WASTEWATER  TREATMENT 
OF  AZO  DYES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
G.  M.  Shaul,  C.  R.  Dempsey,  and  K.  A.  Dostal. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  181-183. 

Descriptors:  'Dyes,  'Wastewater  treatment,  *Ac- 
tivated  sludge  process,  Anaerobic  conditions,  Ad- 
sorption, Biodegradation,  Dye  industry  wastes. 

The  fate  of  azo  dyes  in  biological  wastewater 
treatment  systems  was  studied  to  aid  in  the  review 
of  Premanufacture  Notification  submissions  (as  re- 
quired under  section  5  of  the  EPA's  Toxic  Sub- 
stances Control  Act)  and  to  assist  in  the  possible 
development  of  test  rules.  Results  from  extensive 
pilot-scale  activated  sludge  process  testing  for  18 
azo  dyes  and  from  fate  studies  of  Disperse  Blue  79 
in  aerobic  and  anaerobic  wastewater  treatment  are 
presented.  The  possible  removal  mechanisms  for  a 
dye  compound  in  the  activated  sludge  process 
system  include  adsorption,  biodegradation,  chemi- 
cal transformation,  photodegradation,  and  air  strip- 
ping. Recovery  for  most  dyes  was  within  the  tar- 
geted range  of  80%  to  120%.  It  appeared  that  little 
or  no  chemical  transformation  occurred  for  these 
dyes  because  of  contact  with  the  variable 
wastewater  and/or  sludge  matrix  under  these  con- 
ditions. As  the  recoveries  for  all  18  dyes  were 
generally  very  good  with  relatively  low  standard 
deviations,  no  corrections  for  recovery  were  made. 
In  addition,  no  photodegradation  of  the  dyes  was 
found  in  laboratory  studies.  Moreover,  the  estimat- 
ed Henry's  law  constant  for  each  dye  tested  would 
indicate  air  stripping  to  be  very  unlikely.  There- 
fore, adsorption  and/or  biodegradation  appeared 
to  the  only  removal  mechanisms.  (See  also  W89- 
03595)  (Miller-PTT) 
W89-03614 


EVALUATION  OF  SORPTION  ISOTHERMS 
FOR  SELECTED  AZO  DYES  AS  PREDICTORS 
OF  FATE  IN  AN  ACTIVATED  SLUDGE 
WASTEWATER  TREATMENT  PROCESS, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

R.  J.  Lieberman,  G.  M.  Shaul,  C.  R.  Dempsey,  and 
K.  A.  Dostal. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  186-187. 

Descriptors:  *Dye  industry  wastes,  *Dyes,  *  Aero- 
bic digestion,  'Activated  sludge  process, 
•Wastewater  treatment,  'Sorption,  Biological 
wastewater  treatment,  Activated  carbon. 

Since  sorption  is  considered  to  be  a  key  removal 
mechanism  for  most  dyes  in  aerobic  biological 
systems,  laboratory  batch  sorption  studies  were 
evaluated  for  their  efficacy  as  predictors  of  fate  for 
selected  azo  dyes.  The  four  sorbents  used  were 
activated  sludge  solids,  powdered  activated 
carbon,  XAD-2  polymeric  resin  and  XAD-7  poly- 
meric resin.  The  sludge  biomass  was  cultivated  and 
sampled  from  a  pilot  scale  activated  sludge  system 
of  known  operational  parameters  and  general 
wastewater  characteristics.  The  sorbates  used  were 
water-soluble  azo  dyes  of  the  acid  and  direct  cate- 
gories. More  than  forty  compounds  were  investi- 
gated with  a  little  over  half  of  them  being  acid 
dyes.  In  addition,  all  dyes  were  of  a  purified  rather 
than  commercial  grade.  Sorption  data  were  applied 
to  three  widely  accepted  sorption  models:  (1) 
Freundlich,  (2)  Langmuir,  and  (3)  Brunauer- 
Emmett-Teller  isotherm  equations.  Potential  rela- 
tionships between  the  various  sorbate-sorbent  sys- 
tems and  the  three  sorption  models  were  investi- 
gated. (See  also  W89-03595)  (Miller-PTT) 


DYES    IN    THE    ENVIRONMENT:    DYEING 
WASTES  IN  LANDFILL, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Textile 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03617 


ELECTROCHEMICAL  REMOVAL  OF  DYES 
FROM  TEXTILE  WASTEWATER, 

Andco  Environmental  Processes,  Inc.,  Amherst, 
NY. 

K.  D.  Uhrich. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  191-194.  1  fig,  2 
tab. 

Descriptors:  *Dye  industry  wastes,  'Electrochem- 
istry, 'Textile  mill  wastes,  'Wastewater  treatment, 
Heavy  metals,  Biological  oxygen  demand,  Chemi- 
cal oxygen  demand. 

An  electrochemical  technology  developed  in  the 
1970's  effectively  removes  many  contaminants  in- 
cluding toxic  dye  species  and  heavy  metals  and 
significantly  reduces  biological  oxygen  demand 
and  chemical  oxygen  demand  across  many  types  of 
textile  wastewater  and  dye  species.  The  use  of  a 
simple  electrochemical  cell  has  been  found  in  re- 
moving many  dye  species.  Since  this  removal  tech- 
nique does  not  degrade  the  components,  the  spe- 
cies are  removed  regardless  of  biodegradability  or 
toxicity.  Residence  time  through  the  cell,  of  less 
than  one  minute,  allows  for  relatively  small  treat- 
ment systems.  (See  also  W89-03595)  (Miller-PTT) 
W89-03618 


demand,    Biological    oxygen    demand,    Bacteria, 
Ozone,  Chlorination. 

Tests  were  run  at  the  Salt  Lake  City  sewage 
treatment  plant,  using  Brincell  Model  130  units. 
Wastewater  from  a  chicken  processing  plant  was 
investigated  for  reduction  in  biological  oxygen 
demand  and  chemical  oxygen  demand;  solution 
was  recirculated  through  the  cell.  Preliminary  data 
are  listed.  Further  tests  were  run  to  investigate  the 
effect  of  the  electrolysis  system  on  chloroorganic 
compounds.  Carbon  tetrachloride  and  chloroform, 
in  the  same  solution,  were  treated.  Using  special 
electrodes,  it  is  possible  to  reduce  bacteria  count  in 
wastewater.  Through  addition  of  sodium  chloride, 
the  count  can  be  brought  to  zero.  Significant  re- 
ductions on  biological  oxygen  demand  and  chemi- 
cal oxygen  demand  can  be  achieved.  The  system 
can  degrade  haloorganic  compounds  such  as 
carbon  tetrachloride  and  chloroform.  It  was  possi- 
ble to  lower  the  CHC13  content  by  99.9%  in  15 
minutes.  Complete  elimination  seems  feasible.  All 
data  are  preliminary  in  nature,  with  improvements 
likely.  A  possible  explanation  for  the  effectiveness 
of  the  electrolyzed  solution  in  reducing  haloor- 
ganic compounds,  may  be  due  to  the  fact  that 
ozone  is  also  formed.  It  has  been  shown  that  in  the 
presence  of  ozone,  water  chlorination  will  result  in 
increased  water  quality.  (See  also  W89-03595) 
(Miller-PTT) 
W89-03641 


ACTIVATED  CARBON  ADSORPTION  OF 
PCBS  FROM  HAZARDOUS  LANDFILL 
LEACHATE, 

University  of  Southern  California,  Los  Angeles. 

Environmental  Engineering  Program. 

For  primary  bibliographic   entry   see  Field   5G. 

W89-03644 


REDUCTION  OF  TOXIC  WASTEWATERS  IN 
DISPERSE  AZO  DYE  MANUFACTURE, 

CIBA-GEIGY  Corp.,  Toms  River,  NJ. 
A    Rpifp 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  197-201.  3  tab,  1 
fig- 
Descriptors:  'Toxic  wastes,  'Dye  industry  wastes, 
'Wastewater  treatment,  'Dyes,  'Toxicity,  'Ef- 
fluents, Disperse  Blue  79  dye,  Bioindicators,  Dis- 
perse Blue  281  dye,  Disperse  Orange  30  dye,  Dis- 
perse Orange  41  dye,  Disperse  Orange  44  dye, 
Disperse  Red   167  dye,  Water  pollution  control. 

A  major  point  of  New  Jersey's  Toxicity  Reduction 
program  is  the  testing  of  mysid  shrimp  toxicity  in 
plant-treated  wastewater.  Some  of  the  methods 
that  can  be  effectively  and  economically  used  to 
reduce  toxic  wastewater  of  disperse  azo  dye  manu- 
facture are  discussed.  Mysid  shrimp  survival  can 
be  greatly  improved  by  reduction  and/or  elimina- 
tion of  undiazotized  substituted  nitroanilines  and 
uncoupled  substituted  anilines  by  including  a  neu- 
tralization/heat stabilization  step  of  coupling  mass 
in  to  the  procedure.  Dyes  and  anionic  surfactants 
found  in  the  effluent  after  dispersion  and  standardi- 
zation can  be  reduced  and/or  eliminated  using  the 
treatment  technology  of  polymer  fiocculation  fol- 
lowed by  carbon  adsorption.  Examples  of  dye  ef- 
fluents tested  are:  (1)  Disperse  Blue  79,  (2)  Dis- 
perse Blue  281,  (3)  Disperse  Orange  30,  (4)  Dis- 
perse Orange  41,  (5)  Disperse  Orange  44,  and  (6) 
Disperse  Red  167.  (See  also  W89-03595)  (Author's 
abstract) 
W89-03620 


RAPID,    SIMPLE    AND    EFFECTIVE    WASTE 
WATER  TREATMENT, 

I.  J.  Wilk,  T.  Themy,  and  T.  Drury. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  363-365.  6  tab,  2 
ref. 

Descriptors:  'Electrolysis,  'Wastewater  treatment, 
'Chlorinated     hydrocarbons,     Chemical     oxygen 


PROCEEDINGS  OF  THE  ELEVENTH  UNITED 
STATES/JAPAN  CONFERENCE  ON  SEWAGE 
TREATMENT  TECHNOLOGY. 

Held  October  12-14,  1987  in  Tokyo,  Japan,  Avail- 
able from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-214986. 
Price  codes:  A99  in  paper  copy,  E04  in  microfiche. 
Report  No.  EPA/600/9-88/010.  April  1988.  824p. 

Descriptors:  'Wastewater  treatment,  'Confer- 
ences, 'Water  pollution  control,  'Sludge, 
'Wastewater  renovation,  'Japan,  Phosphorus, 
Conservation,  Aeration. 

The  Eleventh  United  States/Japan  Conference  on 
Sewage  Treatment  Technology  was  held  in 
Tokyo,  Japan  from  October  12  to  14,  1987.  During 
the  Conference,  papers  relating  to  the  joint  re- 
search projects  on  sludge  treatment,  disposal, 
energy  conservation,  diffused  aeration,  phosphorus 
removal  and  wastewater  reuse  were  presented  by 
both  sides.  A  Progress  Report  on  United  States/ 
Japan  Joint  Research  Projects  (Japanese  Side)  was 
presented.  Data  and  findings  on  the  joint  research 
were  useful  to  the  development  of  improved  con- 
trol technology  practices  for  each  country.  A  deci- 
sion was  made  to  expand  the  scope  of  the  joint 
research  projects  conducted  by  the  two  countries 
to  include  disinfection.  Principal  topics  of  the  Con- 
ference were  current  water  pollution  control  pro- 
grams in  each  country  including  innovative  and 
alternative  technology,  regional  approaches  of 
toxics  control,  nutrients  removal  and  application  of 
biotechnology.  (See  W89-03658  thru  W89-03678) 
(Davis-PTT) 
W89-03657 


CURRENT  STATUS  OF  SEWERAGE  PROJECT 
IN  JAPAN, 

Ministry  of  Construction,  Tokyo  (Japan).  Dept.  of 
Sewerage  and  Sewage  Purification. 
T.  Fukui. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  7-28,  13  tab. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


Descriptors:  'Wastewater  treatment,  *Sewer  sys- 
tems,   'Wastewater    facilities,    'Sludge,    *~ 
Construction,  Economic  aspects,  Budgeting. 

The  systematic  construction  of  sewer  systems  was 
started  under  the  Five- Year  Program  for  Sewerage 
Construction  and  the  Five-Year  Program  for 
Wastewater  Treatment  Plant  Construction,  both 
formulated  in  accordance  with  the  Emergency 
Measures  Law  for  Domestic  Environment  Institu- 
tions (1963).  From  1967  on,  it  has  been  promoted 
under  the  Second  to  Sixth  Programs  for  Sewerage 
Construction  (1967).  The  Sixth  Five-Year  Program 
for  Sewerage  Construction  is  aimed  at  raising  the 
rate  of  population  coverage  and  the  rate  of  storm 
sewer  coverage  to  46%  and  44%,  respectively,  by 
the  end  of  fiscal  1990,  from  36%  and  35%  record- 
ed at  the  end  of  1985.  Some  of  the  new  measures 
enforced  recently  for  promotion  of  sewerage  con- 
struction include:  construction  of  small  public 
sewage  works,  extension  of  subsidized  range,  ex- 
tension of  subsidized  range  for  movable  sludge 
treatment  facilities,  implementation  of  Water-front 
Verdure  Landscaping  Model  Project,  and  imple- 
mentation of  Areas-Wide  or  Regional  Sewage 
Sludge  Treatment  and  Disposal  Project  (ACE 
Plan).  The  Ministry  of  Construction's  Technical 
Evaluation  System  for  Construction  was  estab- 
lished to  make  unbiased  evaluation  of  the  function- 
al advantages,  etc.  of  private  sector  research  re- 
sults relating  to  construction  technologies.  The 
Japan  Sewage  Works  Agency's  Technical  Evalua- 
tion System  passes  impartial  judgement  on  the 
conditions  and  suitability  of  introducing  newly  de- 
veloped technologies  relating  to  sewerage  con- 
struction. The  Evaluation  System  for  Private 
Sector  Techniques  is  the  third  technical  evaluation 
system  instituted  to  accelerate  the  application  of 
newly  developed  private  sector  techniques.  The 
Ministry  of  Construction  and  all  other  parties  con- 
cerned are  intent  on  redoubling  their  efforts  to 
promote  the  construction  of  sewage  works  in 
Japan.  (See  also  W89-03657)  (Davis-PTT) 
W89-03658 


LAKE  WATER  QUALITY  MANAGEMENT  IN 
JAPAN, 

Environment  Agency,  Tokyo  (Japan).  Water  Qual- 
ity Bureau. 

For  primary  bibliographic  entry   see   Field   5G. 
W89-03659 


AREA  WIDE  SEWAGE  SLUDGE  TREATMENT 
AND  DISPOSAL  PROJECT  -  ACE  PLAN, 

Japan  Sewage  Works  Agency,  Tokyo. 
T.  Tamaki. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.   April    1988,  p   51-73,    10  fig,   5   tab. 

Descriptors:  'Recycling,  'Sewer  systems, 
•Wastewater  treatment,  'Sludge,  Japan,  Digested 
sludge,  Management  planning,  Organizations. 

In  the  1986  fiscal  year,  the  Ace  Plan,  (Agriculture, 
Construction,  and  Energy)  a  new  project  for 
areawide  sewage  sludge  treatment  and  disposal 
was  started  in  Japan.  Municipalities  jointly  treat 
and  dispose  of  sewage  sludge  produced  at  their 
wastewater  treatment  plants.  This  project  not  only 
offers  the  merit  of  a  large  scale  operation,  but  also 
is  expected  to  facilitate  the  acquisition  of  sites  for 
the  treatment  and  disposal  of  sludge.  Sewage 
sludge  is  regarded  as  a  rich  supply  of  energy  and 
material,  and  its  recycling  and  harnessing  enable  its 
use  as  a  resource  not  as  a  burden.  The  joint  treat- 
ment is  preferable  from  the  viewpoint  of  cost  as 
well.  The  Ace  Plan  is  aided  by  the  Japan  Sewage 
Works  Agency's  abundant  experience  and  ad- 
vanced technical  know-how  regarding  sludge 
treatment  and  disposal,  therefore  municipalities  can 
concentrate  their  efforts  on  the  construction  of 
sewers  for  the  improvement  of  sanitary  services  to 
their  constituents.  Treasury  investments  and  loans 
are  available  for  the  Ace  Plan.  Local  governments 
can  push  forward  their  areawide  sewage  sludge 
treatment  and  disposal  projects  without  sustaining 
any  initial  cost.  The  Ace  Plan  integrates  the  efforts 


of  all  the  participating  local  municipalities  with  the 
advanced  know-how  and  experience  of  the  Japan 
Sewage  Works  Agency  to  promote  the  recycling 
and  harnessing  of  sewage  sludge  more  effectively 
and  efficiently  than  if  they  were  conducted  sepa- 
rately by  individual  local  municipalities.  (See  also 
W89-03657)  (Davis-PTT) 
W89-03660 


AUTOGENOUS  INCINERATION  OF  SEWAGE 
SLUDGE  BY  RECOVERING  THE  HEAT  OF 
EXHAUST  GAS, 

Tokyo  Sewerage  Bureau  (Japan). 
K.  Osako,  and  Y.  Yabu. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988.  p  75-91.  6  fig,  8  tab. 

Descriptors:  'Wastewater  treatment,  'Sewer  sys- 
tems, 'Sludge  utilization,  'Japan,  'Incineration, 
Budgeting,  Economic  aspects. 

The  Odai  sewage  treatment  plant  is  one  of  the  ten 
plants  covering  the  23  wards  of  the  Metropolitan 
Tokyo  area.  It  treats  the  sewage  with  the  capacity 
of  358,000  cubic  meters  a  day,  using  the  activated 
sludge  process.  The  sludge  pumped  out  from 
Ochiai  treatment  plant  (capacity  450,000  cubic 
meters  per  day)  is  also  digested,  mechanically 
dewatered,  and  incinerated  at  this  plant.  In  order 
to  reduce  energy  consumption,  the  following  ac- 
tions were  taken:  renewal  of  aeration  equipment, 
introduction  of  dissolved  air  flotation  process  for 
thickening,  and  conversion  from  vacuum  filter  to 
belt  filter  press  for  dewatering.  These  resulted  in  a 
reduction  of  moisture  content,  and  an  increase  in 
the  heating  value  of  polymer  cake.  The  conversion 
of  multiple  hearth  furnaces,  which  need  renewal, 
to  fluidized  bed  furnaces  is  also  being  implement- 
ed. Attempts  were  made  at  incinerating  sludge 
without  auxiliary  fuels  by  recovering  the  heat  of 
exhaust  gas.  The  expectation  is  that  heavy  oil 
which  supplies  51%,  of  the  total  energy,  will  be 
eliminated.  Digester  gas  equivalent  to  26%  of  the 
total  energy,  will  be  recovered  for  electrical  use. 
(See  also  W89-03657)  (Davis-PTT) 
W89-03661 


BENEFICIAL  UTILIZATION  OF  SEWAGE 
SLUDGE, 

Public  Works  Research  Inst.,  Tokyo  (Japan).  Ulti- 
mate Disposal  Section. 
Y.  Ohshima. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April   1988.  p  93-119.  9  fig,   12  tab. 

Descriptors:  'Wastewater  treatment,  'Japan, 
'Wastewater  disposal,  'Sludge  utilization, 
Wastewater,  Sludge,  Dewatering,  Incineration, 
Slag,  Roadbed  material,  Asphalt  filler,  Ceramic 
products,  Fermentation. 

As  the  population  increases  and  spreads  out,  the 
volume  of  treated  wastewater  and  the  volume  of 
sewage  sludge  increases.  An  important  problem  in 
sewage  systems  is  how  to  make  effective  use  of 
these  products.  The  proportion  of  effectively  used 
sewage  sludge  is  only  10%;  the  rest  is  disposed  of 
by  land  reclamation.  The  use  of  sewage  sludge  for 
greens  and  farms  is  largely  restricted  by  such  fac- 
tors as  the  control  of  heavy  metals  in  sewage 
sludge  and  soil.  The  effective  utilization  of  sewage 
sludge  may  be  divided  into  utilization  as  a  soil 
conditioner  and  fertilizer  for  greens  and  farms  and 
utilization  as  construction  materials.  The  use  of 
sludge  as  fertilizer  is  mainly  in  the  forms  of  dewa- 
tered sludge  and  compost.  The  use  of  sludge  in 
construction  materials  is  mostly  in  the  form  of 
incinerated  ash  but  also  as  artificial  light-weight 
aggregate.  The  main  components  of  incinerated 
ash  are  silicon,  calcium,  iron,  and  aluminum.  When 
sewage  sludge  is  heated  to  1 300  to  1 500  centigrade, 
the  organic  matter  is  pyrolyzed  and  burned  and  the 
inorganic  matter  that  remains  is  melted.  Melted 


slag  is  obtained  by  cooling  and  solidifying  this 
melted  solution.  Granulated  slag  is  made  by  sud- 
denly cooling  the  melted  solution.  Air-cooled  slag 
is  made  by  cooling  the  solution  in  the  air.  Slag  is 
crystallized  to  improve  surface  properties  and 
strength.  Incinerated  ash  can  be  used  as  foundation 
and  banking  materials,  paving  and  roadbed  materi- 
als, and  in  ceramic  products.  Slag  can  be  used  as 
roadbed  material,  concrete  aggregates,  and  molded 
board  material.  An  example  is  given  of  how  to 
make  ethyl  alcohol  from  mixed  sludge.  It  is  desira- 
ble to  immobilize  microorganisms  that  secrete  sac- 
charifying enzymes.  Odorants  in  ethanol  must  be 
removed  preliminary  to  the  distilling  process.  (See 
also  W89-03657)  (Davis-PTT) 
W89-03662 


EVALUATION  OF  ENERGY  SAVING  USING 
HEAT  BALANCE  MODEL  FOR  MELTING 
PROCESS, 

Japan  Sewage  Works  Agency,  Toda.  Research  and 
Technology  Development  Div. 
T.  Matsui,  and  T.  Murakami. 
IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April   1988.  p   121-151.  7  fig,   3  tab. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
'Sludge  utilization,  'Japan,  Sludge  cake,  Slag, 
Economic  aspects,  Model  studies. 

A  heat  balance  model  for  the  sludge  melting 
system  is  proposed.  Volume  reduction  and  stabili- 
zation of  the  sewage  sludge  associated  with  the 
melting  process  are  expected  to  be  greater  than 
with  the  incineration  process.  Melted  slag  can  be 
utilized.  However,  since  the  melting  process  re- 
quires a  very  high  temperature  to  melt  inorganics 
in  the  sludge,  the  technologies  to  minimize  energy 
consumption,  to  establish  system  operation  and  to 
prolong  durability  of  facilities  should  be  devel- 
oped. A  model  is  prepared  that  provides  the  auxil- 
iary fuel  consumption  of  the  melting  system  on  the 
basis  of  the  mass  and  heat  balances.  The  reflector 
melting  furnace,  the  cyclon  melting  furnace  and 
the  coke-bed  melting  furnace  all  carry  out  the 
incineration  and  melting  of  cake  in  one  stage.  The 
operational  conditions  of  melting  systems  depend 
on  the  air  ratio  for  melting  furnace,  the  steam 
supply  from  the  auxiliary  boiler,  the  cake  melting 
temperature,  the  mixing  chambers,  the  heat  recov- 
ery, and  the  dryer.  (See  also  W89-03657)  (Davis- 
PTT) 
W89-03663 


REUSE  OF  TREATED  WASTEWATER  IN  FU- 
KUOKA  CITY, 

Fukuoka    City    Sewage    Works    Bureau    (Japan). 
Planning  Div. 
H.  Oniki. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988.  p  153-205.  17  fig,  29  tab. 

Descriptors:  'Wastewater  renovation,  'Water  con- 
servation, 'Water  reuse,  'Japan,  Water  shortage, 
Drought,  Water  deficit,  Water  scarcity,  Economic 
aspects,  Municipal  water. 

A  Model  Project  for  wastewater  reclamation  and 
reuse  system  is  reported.  In  the  Fukuoka  area, 
there  is  no  river  large  enough  to  meet  the  water 
demand.  In  1978,  the  city  suffered  from  a  water 
shortage.  A  new  water  policy  was  instituted  to 
realize  the  water  savings  that  the  city  needs.  As 
part  of  the  new  policy,  the  effective  use  of  treated 
sewage  was  also  included.  The  first  sewage  in 
Fukuoka  City  was  started  in  1930,  but  this  was  the 
drain  sewer  system  to  drain  rainwater  and  home 
wastewater.  The  real  sewage  was  started  in  1963 
when  the  first  Five-year  Sewerage  Improvement 
Plan  was  enforced.  The  city  depends  on  dams  for 
its  water  resources;  the  rate  of  intake-water  limita- 
tion tends  to  become  high  during  drought.  There  is 
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usually  a  large  amount  of  rainfall  during  three 
months  from  March  to  May  each  year.  The 
amount  of  rainfall  from  September  1977  to  May 
1978  was  61%  of  the  average  year.  The  amount  of 
intake-water  from  rivers  decreased.  The  City 
Council  enacted  a  water  saving  policy  as  of  Febru- 
ary 1,  1979  which  clarifies  the  responsibility  of 
administration,  citizens,  and  companies,  as  well  as 
promotes  the  efficient  use  of  water.  It  consists  of 
the  following  sections:  promoting  water  saving 
awareness  and  appliances,  leak  prevention  on 
water  distribution  lines,  and  the  spread  of  miscella- 
neous use  waterworks.  As  of  March  1987,  139 
facilities  applied  the  inbuilding  reclaimed 
wastewater  supply  system  for  miscellaneous  reuse. 
The  amount  of  reused  water  at  each  building 
varies  from  6  cubic  meters  to  520  cubic  meters  a 
day.  In  order  to  ensure  the  safety  and  the  efficien- 
cy of  the  reclaimed  wastewater,  periodic  inspec- 
tion of  water  quality  was  done  at  both  reclamation 
facility  and  the  users'  sites.  The  Aqua-Recycle 
Town  Project  is  the  miscellaneous  use  water 
project  including  Model  Project  for  a  wastewater 
reclamation  and  reuse  system  for  the  central  urban 
area  of  the  city.  This  will  increase  the  amount  of 
available  miscellaneous  use  water  to  approximately 
12,000  cubic  meters  a  day.  (See  also  W89-03657) 
(Davis-PTT) 
W89-03664 


FULL-SCALE  EVALUATION  OF  PHOSPHO- 
RUS MASS  BALANCE  IN  BIOLOGICAL  PHOS- 
PHORUS REMOVAL  PROCESS, 

Japan  Sewage  Works  Agency,  Toda.  Research  and 
Technology  Development  Div. 
N.  Taruguchi,  T.  Murakami,  and  S.  Koike. 
IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988.  p  235-264.  20  fig,  4  tab. 

Descriptors:  *Wastewater  treatment,  *Sludge, 
•Phosphorus  removal,  "Japan,  Sludge  thickening. 

A  series  of  experiments  was  conducted  in  the  field 
to  clarify  the  phosphorus  removal  efficiency  and 
phosphorus  mass  balance  of  biological  phosphorus 
removal  systems,  including  the  sludge  treatment 
process,  and  to  determine  the  system  with  the  best 
biological  phosphorus  removal  efficiency.  In 
checking  the  adverse  effect  of  the  phosphorus  load 
of  the  return  flow  from  the  sludge  treatment  proc- 
ess on  the  phosphorus  removal  efficiency,  it  was 
found  that  phosphorus  load  of  the  return  flow 
from  the  sludge  treatment  process  should  be  kept 
less  than  50  percent  of  the  phosphorus  load  of  the 
raw  sewage.  Experiments  disclosed  the  following 
requirements  to  achieve  sufficient  phosphorus  re- 
moval. Inorganic  coagulant  should  be  dosed  to  the 
sludge  if  gravitational  thickening  is  used.  The  pri- 
mary settling  tank  sludge  and  the  excess  sludge 
should  be  thickened  separately,  and  the  excess 
sludge  should  be  thickened  mechanically.  For 
dewatering,  however,  it  is  recommended  that  the 
separately  thickened  sludge  be  mixed.  (See  also 
W89-03657)  (Author's  abstract) 
W89-03666 


CURRENT  PRACTICES  OF  BIOLOGICAL  NI- 
TROGEN REMOVAL  PROCESSES  IN  JAPAN, 

Public  Works  Research  Inst.,  Tokyo  (Japan).  Ad- 
vanced Waste  Treatment  Section. 
K.  Sato. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988.  p  265-290.  10  fig,  9  tab,  2 
ref. 

Descriptors:  'Japan,  'Wastewater  treatment,  'Ni- 
trogen removal,  'Phosphorus  removal,  Nitrifica- 
tion, Denitrification,  Sludge. 

There  are  more  than  600  municipal  wastewater 
treatment  plants  operating  in  Japan.  In  about  20  of 
these  plants,  advanced  wastewater  treatment  proc- 
esses are  applied  to  produce  clearer  effluent  from 


those  plants  using  the  standard  activated  sludge 
mode.  Nitrogen  and  phosphorus  removing  technol- 
ogies are  also  being  applied  to  a  limited  number  of 
wastewater  treatment  plants  to  control  nitrification 
problems  in  lakes.  Four  demonstration  experiments 
which  have  been  conducted  for  nitrogen  control  of 
wastewater  in  Japan  are  presented.  There  has  been 
an  improvement  of  the  nitrified  liquor  recycling 
nitrification-denitrification  process  at  the  Konan- 
Chubu  treatment  plant  of  Biwako  regional  sewer- 
age. There  has  been  an  upgrading  of  the  nitrifica- 
tion-endogenous denitrification  process  in  Hama- 
matsu  City.  A  demonstration  study  on  biological 
nitrogen  and  phosphorus  removal  uses  a  step 
inflow  process  at  the  Shinjiko-Tobu  wastewater 
treatment  plant.  The  Anaerobic-Anoxic-Oxic  proc- 
ess at  the  Toba  wastewater  treatment  plant  of 
Kyoto  City  was  carried  out  in  an  aeration  tank 
which  had  been  remodelled  for  the  flow  sheet 
process.  (See  also  W89-03657)  (Author's  abstract) 
W89-03667 


CHARACTERIZATION  OF  VARIOUS  DIFFUS- 
ERS  AND  ITS  APPLICATION, 

Yokohama  City  Sewage  Works  Bureau  (Japan). 
Construction  Div. 
K.  Hosokawa. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  291-344.  5  fig,  6  tab,  7 
ref. 

Descriptors:  'Wastewater  treatment,  'Sludge, 
'Aeration,  'Japan,  'Diffusers,  Oxygen  transfer. 

Aeration  is  not  only  an  important  component  of 
the  activated  sludge  process  which  directly  affects 
clarification  efficiency,  but  because  it  consumes  40 
to  50  percent  of  the  electric  power  used  at  sewage 
treatment  plants,its  weight  in  maintenance  manage- 
ment is  a  large  one.  A  variety  of  diffusers  have 
been  developed.  Such  diffusion  characteristics  as 
bubble  size,  pore  size,  and  dry  air  flow  rate  are 
widely  used  in  design  specifications.  The  correla- 
tion between  these  characteristics  and  oxygen 
transfer  efficiency  is  not  clear.  There  is  a  lack  of 
basic  information  needed  for  the  efficient  design  of 
diffusers.  The  relationship  between  diffuser  charac- 
teristics and  oxygen  transfer  efficiency  was  investi- 
gated, using  16  diffusers  ranging  from  fine-bubble 
to  coarse-bubble  diffusers.  Oxygen  transfer  effi- 
ciency for  fine-bubble  diffusers  was  20  to  30  per- 
cent while  that  for  coarse-bubble  diffusers  was  9  to 
12  percent.  The  total  surface  area  of  bubbles  per 
air  flow  rate  of  1  liter  displayed  the  highest  corre- 
lation with  oxygen  transfer  efficiency.  The  experi- 
ments demonstrated  an  optimum  pore  size  for 
oxygen  transfer  efficiency  and  power  consumption 
efficiency,  and  revealed  the  relationship  between 
oxygen  transfer  efficiency,  diffuser  placement  den- 
sity, and  diffuser  distribution.  There  was  little 
change  to  the  effectiveness  of  fine-bubble  diffusers 
over  a  three-year  period.  The  value  for  oxygen 
transfer  efficiency  varied  more  between  sewage 
treatment  plants  than  between  diffusers,  revealing 
that  standardized  procedures  need  to  be  established 
to  accurately  measure  oxygen  transfer  efficiency. 
An  understanding  useful  for  diffuser  design  was 
gained  in  such  areas  as  the  relationship  between 
oxygen  transfer  efficiency,  inorganic  salt,  and  sur- 
face active  agents.(See  also  W89-03657)  (Author's 
abstract) 
W89-03668 


PROGRESS  IN  THE  RESEARCH  ON  APPLI- 
CATION OF  BIOTECHNOLOGY  ON 
WASTEWATER  TREATMENT, 

Ministry  of  Construction,  Tokyo  (Japan).  Dept.  of 
Sewerage  and  Sewage  Purification. 
S.  Andoh. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April   1988,  p  345-364.   3  fig,   5  tab. 

Descriptors:  'Research  and  development,  'Biolog- 
ical wastewater  treatment,  'Energy,  'Water  qual- 


ity standards,  'Japan,  Effluent  quality,  Sludge, 
Bioreactors,  Biosensors,  Nitrogen  removal,  Phos- 
phorus removal. 

A  five  year  research  project  called  the  'Develop- 
ment of  New  Wastewater  Treatment  Systems  Em- 
ploying Biotechnology'  was  started  by  the  Minis- 
try of  Construction  in  1985.  The  research  and 
development  plan  for  new  wastewater  treatment 
systems  utilizing  biotechnology  includes:  the  study 
for  the  development  of  a  microorganism  bank,  the 
study  of  the  application  of  genetic  engineering  on 
microorganisms  for  wastewater  treatment,  the 
study  of  immobilization  methods,  the  study  of  bior- 
eactors for  wastewater  treatment,  the  study  of 
bioreactors  for  sludge  treatment,  the  study  of  bio- 
sensors, the  study  of  solids/liquid  separation  units, 
and  the  study  for  systematizing  the  developed 
techniques.  The  Bioreactors  for  wastewater  treat- 
ment to  be  developed  are  for  removing  organic 
substances,  nitrogen,  and  phosphorus  simultaneous- 
ly, and  for  removing  trace  substances.  The  study  of 
bioreactors  for  sludge  treatment  is  being  performed 
to  enhance  the  efficiency  of  anaerobic  digestion,  to 
remove  heavy  metals  from  sludge  using  microor- 
ganisms, for  accelerating  the  effective  utilization  of 
sludge,  recovering  protein,  and  to  recover  valuable 
resources  from  sludge.  Practical  biosensors  are 
being  developed  which  use  vital  reactions  for  im- 
proving environmental  measurement  and  process 
control  in  wastewater  treatment.  (See  also  W89- 
03657)  (Davis-PTT) 
W89-03669 


SLUDGE  MANAGEMENT  AND  ENERGY  PRO- 
DUCTION AT  LOS  ANGELES  COUNTY  SANI- 
TATION DISTRICTS, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

J.  F.  Stahl,  and  R.  W.  Horvath. 
IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  391-420.  15  fig. 

Descriptors:  'Los  Angeles,  'California, 
'Wastewater  facilities,  'Wastewater  treatment, 
'Sludge,  Anaerobic  digestion,  Gas  utilization, 
Dewatering,  Sludge  utilization,  Agricultural  utili- 
zation. 

The  County  Sanitation  Districts  of  Los  Angeles 
County  operate  a  regional  sewerage  system.  A 
network  of  wastewater  collection,  treatment,  recla- 
mation and  disposal  facilities  serve  all  or  portions 
of  76  cities  with  a  combined  population  of  approxi- 
mately 4  million  people.  The  largest  treatment 
plant  is  the  Joint  Water  Pollution  Control  Plant 
(JWPCP)  located  in  the  City  of  Carson.  There  are 
also  five  inland  water  reclamation  plants.  Each  of 
these  five  inland  plants  intercepts  only  a  part  of  the 
flow  at  each  location,  with  the  remainder  flowing 
to  the  (JWPCP).  Solids  from  these  plants  are  also 
returned  to  the  sewer  and  carried  by  sewage  to  the 
(JWPCP).  At  the  (JWPCP),  all  wastewater  first 
undergoes  primary  settling,  aided  by  addition  of 
anionic  polymers,  which  results  in  over  80  percent 
removal  of  suspended  solids.  About  60  percent  of 
the  primary  effluent  receives  further  treatment  by 
pure  oxygen  activated  sludge.  All  primary  and 
thickened  waste  activated  sludge  produced  at  the 
(JWPCP)  is  anaerobically  digested.  Dewatered 
sludge  production  from  the  (JWPCP)  for  1986 
averaged,  on  a  wet  basis,  1320  metric  tons  per  day. 
Composting,  the  preferred  method  for  sludge  dis- 
posal, produces  a  product  for  beneficial  reuse,  uses 
little  energy,  and  is  lowest  in  cost.  However,  its 
capacity  is  limited  by  land  availability,  and  because 
it  represents  a  significant  odor  source  at  the  site. 
Landfill  gas  must  be  collected  as  a  safety  measure 
to  prevent  migration  to  surrounding  areas,  and  for 
odor  and  air  pollution  control.  Increasing  sludge 
production  from  improved  wastewater  treatment, 
decreasing  landfill  capacity,  and  the  need  to  devel- 
op more  reliable  wet  weather  disposal  capacity  led 
the  Districts  to  seek  an  additional  means  of  sludge 
disposal.  The  Carver-Greenfield  dehydration 
system  will  be  used  to  convert  the  digested,  dewa- 
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tered  sludge  to  a  dry  powder.   (See  also  W89- 

03657)  (Davis-PTT) 

W89-03671 


SELECTED  MUNICIPAL  SLUDGE  TOPICS. 

Environmental     Protection    Agency,     Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
C.  A.  Brunner. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  421-441.  5  fig,  4  tab,  8 
ref. 

Descriptors:  *Wastewater  treatment,  *Sludge  dis- 
posal, 'Regulations,  Liquid  fuel,  Wet  oxidation, 
Vertical  reactor,  Sludge  utilization. 

The  amount  of  sludge  from  municipal  wastewater 
treatment  plants  is  increasing  in  the  United  States 
as  is  resistance  to  its  disposal.  The  Environmental 
Protection  Agency  adopted  the  concept  of  risk 
assessment  as  the  basis  for  a  set  of  sludge  disposal 
regulations.  For  each  disposal  method,  a  list  of 
toxic  materials  judged  likely  to  have  the  most 
severe  effect  on  human  health  was  prepared  and  a 
maximum  exposed  individual  (MEI)  was  defined. 
A  three-tiered  regulatory  approach  was  developed 
that  would  allow  different  degrees  of  consideration 
to  be  given  to  site-specific  factors.  The  Environ- 
mental Protection  Agency  also  carried  out  an  ag- 
gregate risk  assessment  that  produced  an  estimate 
of  the  national  impact  of  sludge  disposal.  The 
unreviewed  results  indicate  a  low  incidence  of 
negative  health  effects  under  existing  conditions. 
Conversion  of  municipal  treatment  plant  sludge  to 
fuel  eliminates  the  problem  of  disposal  and  pro- 
vides income  from  sale  of  the  fuel  or  saves  operat- 
ing expense  through  use  in  the  treatment  plant. 
Although  the  feasibility  of  recovering  about  one- 
half  of  the  thermal  energy  in  sludge  as  a  liquid  fuel 
has  been  shown,  the  economics  of  a  full-scale 
system  need  to  be  determined.  A  full-scale  vertical 
reactor  for  wet  oxidation  of  municipal  wastewater 
sludge  was  constructed  at  Longmont,  Colorado  in 
1983  and  has  been  operating  on  the  sludge  from 
that  community.  In  the  United  States,  about  40 
percent  of  the  sludge  is  disposed  to  solid  waste 
landfills.  A  four-year  study  revealed  that  leachate 
was  not  produced  immediately  nor  even  after  early 
additions  of  simulated  rainwater.  The  addition  of 
municipal  wastewater  sludge  to  solid  waste  land- 
fills was  not  environmentally  detrimental.  To  pro- 
vide information  on  the  relative  destruction  of 
pathogenic  microorganisms  in  sludges  from  con- 
ventional activated  sludge  compared  to  extended 
aeration,  a  side-by-side  continuous  pilot  study  was 
carried  out  using  the  same  wastewater  feed.  The 
longer  solids  retention  time  process,  extended  aer- 
ation, results  in  a  greater  reduction  of  indicator 
organisms.  (See  also  W89-03657)  (Davis-PTD 
W89-03672  ; 


STATUS  OF  THE  POTABLE  WATER  REUSE 
DEMONSTRATION  PROJECT  AT  DENVER 

Denver  Reuse  Plant,  CO. 
W.  C.  Lauer,  and  J.  J.  Convery. 
IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  443-474.  4  fig,  10  tab  4 
ref,  5  append. 

Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion, 'Potable  water,  Denver,  Ammonia  concen- 
tration, Nitrogen  concentration,  Pressure  filtration, 
Carbon  adsorption,  Ozone,  Reverse  osmosis. 

The  Denver  Potable  Water  Reuse  Demonstration 
Project  the  project  is  designed  to  determine  the 
feasibility  of  renovating  secondary  treated 
wastewater  to  potable  water  including  resolution 
of  the  issues  of  water  quality  safety,  process  de- 
pendability, economics,  regulatory  agency  approv- 
al, and  social  acceptability.  The  1.0  MGD  Demon- 
stration Facility  at  Denver  began  operation  on 
October  1,  1985.  The  Process  Flow  Scheme  con- 


sists of:  single  stage  of  lime  clarification,  recarbon- 
ation,  pressure  filtration,  selective  ion  exchange  for 
ammonia  removal,  first-stage  activated  carbon  ad- 
sorption, ozonation,  second-stage  activated  carbon 
adsorption,  reverse  osmosis,  air  stripping  and  chlo- 
rine dioxide  disinfection.  With  the  exception  of 
turbidity,  fluoride,  asbestos,  and  the  microbiologi- 
cal parameters,  the  measured  Reuse  Plant  Influent 
Parameters  satisfy  all  existing  and  proposed  pri- 
mary drinking  water  standards.  The  results  are 
either  lower  than  or  not  significantly  different 
from  Denver  drinking  water  for  every  parameter 
tested  except  boron,  ammonia-N,  and  total  Kjel- 
dahl  Nitrogen.  Two  of  the  three  multi-media  pres- 
sure filters  operated  simultaneously;  they  removed 
an  average  of  78  percent  of  the  influent  turbidity. 
The  Phase  I  results  showed  that  the  Reuse  Plant 
effluent  satisfies  all  of  the  primary,  secondary  and 
proposed  recommended  Maximum  Contaminant 
Levels  except  pH.  The  Phase  I  operating  results 
indicate  that  high  quality  water  can  be  reliably 
produced  at  an  operating  cost  of  $3.60  per  thou- 
sand gallons.  (See  also  W89-03657)  (Davis-PTT) 
W89-03673 


SUMMARY  OF  CHEMICAL  AND  BIOLOGI- 
CAL PHOSPHORUS  REMOVAL  EXPERIENCE 
IN  NORTH  AMERICA, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
R.  C.  Brenner,  and  D.  J.  Lussier. 
IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  603-667.  26  fig,  22  tab,  8 
ref. 

Descriptors:  'Phosphorus  removal,  'Nitrogen  re- 
moval, 'Wastewater  treatment,  Organic  carbon  re- 
moval, Suspended  solids  removal,  Disinfection, 
Sludge,  Economic  aspects. 

The  need  to  control  phosphorus  and  nitrogen  con- 
currently is  being  encountered  frequently  today. 
These  requirements  may  take  the  form  of  com- 
bined phosphorus  removal-nitrification  or  com- 
bined phosphorus  removal-nitrogen  removal.  Over 
15  years  of  experience  with  chemical  phosphorus 
removal  has  produced  a  high  degree  of  confidence 
in  the  technology's  ability  to  meet  a  wide  range  of 
effluent  standards.  Biological  phosphorus  removal 
is  relatively  new.  Although  some  biological  phos- 
phorus removal  approaches  possess  inherent  poten- 
tial advantages  over  mineral  addition,  their  eventu- 
al acceptance  and  usage  with  the  chemical  alterna- 
tive will  depend  on  their  ability  to  provide  long- 
term  reliable  operation  and  performance.  Lower 
effluent  phosphorus  concentrations  can  more  con- 
sistently be  attained  with  the  sidestream  PhoStrip 
biological  phosphorus  removal  process  than  with 
the  mainstream  biological  phosphorus  removal 
processes.  Recycle  of  significant  quantities  of  solu- 
bilized  phosphorus  in  digester  supernatants  back  to 
the  main  plant  flow  is  a  distinct  possibility  that 
must  be  considered  with  some  biological  phospho- 
rus removal  options.  Lower  mineral  salt  dosages 
appear  to  be  required  with  activated  sludge  plants 
than  with  plants  employing  fixed  film  biological 
systems.  Part  of  the  higher  dosages  required  with 
the  fixed  film  systems  may  be  attributable  to  the 
generally  shallower  and  less-conservatively  de- 
signed final  clarifiers  provided  in  many  older  trick- 
ling filter  plants.  Biological  phosphorus  removal 
technology  offers  a  variety  of  options  for  effective- 
ly combining  nitrogen  control  with  phosphorus 
removal.  However,  combining  nitrogen  and  phos- 
phorus control  in  a  single  biological  system  re- 
quires careful  design  to  avoid  upsetting  the  oper- 
ation and  efficiency  of  the  anaerobic  zone.  (See 
also  W89-03657)  (Davis-PTT) 
W89-03675 


ogy.  Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  669-701.  9  fie,  7  tab  11 
ref. 

Descriptors:  'Aeration,  'Wastewater  treatment, 
'Energy,  'Fine  pore  diffusers,  Oxygen  demand, 
Flow  regime,  Cleaning  techniques,  Oxygen  trans- 
fer. 

Fine  pore  diffused  aeration  has  become  a  major 
force  in  the  United  States  aeration  market.  The 
effect  of  process  operating  conditions  and  the 
impact  of  diffuser  cleaning  on  fine  pore  diffused 
aeration  performance  and  design  are  described. 
The  American  Society  of  Civil  Engineers  Commit- 
tee on  Oxygen  Transfer  is  composed  of  50  volun- 
teer engineers  and  scientists,  primarily  from  the 
United  States,  but  with  representation  from 
Canada,  Sweden,  the  United  Kingdom,  and  West 
Germany.  The  Steering  Subcommittee  meets  four 
to  five  times  a  year  to  review  progress  on  all 
phases  of  the  project  and  to  make  mid-course 
changes  in  direction  as  needed.  Fifteen  major  field 
studies  have  been  funded  by  the  Steering  Subcom- 
mittee to  generate  the  data  necessary.  The  study 
sites  and  descriptions,  as  presented  in  a  table,  in- 
clude: Whittier  Narrows,  CA;  Terminal  Island, 
CA;  Frankenmuth,  MI;  Monroe,  WI;  Madison, 
WI;  Hartford,  CT;  Glastonbury,  CT;  Ridgewood, 
NJ;  Dallas,  TX;  Milwaukee,  WI;  Valencia,  CA; 
and  Northern  Europe.  Fine  pore  diffuser  fouling  in 
the  United  States  does  not  appear  to  be  as  preva- 
lent or  severe  as  first  contemplated.  Other  factors, 
most  notably  wastewater  characteristics  and  proc- 
ess operating  conditions,  play  a  larger  role  than 
fouling  in  lower  field  oxygen  transfer  efficiency  for 
some  fine  pore  diffuser  installations.  A  correlation 
appears  to  exist  between  fine  pore  diffuser  per- 
formance and  solids  retention  time.  Increasing 
solids  retention  time  promotes  improved  diffuser 
performance.  Preliminary  information  indicates 
that  plug  flow  operation  may  produce  a  higher 
standard  oxygen  transfer  efficiency  values  than  the 
step  aeration  mode  of  operation.  Rigorous  clean- 
ing, while  necessitating  tank  draining  and  process 
interruption,  is  effective  in  restoring  ceramic  dif- 
fuser field  oxygen  transfer  efficiency  to  like  new 
conditions.  Internal  acid  gas  cleaning  effectiveness 
in  restoring  ceramic  fine  pore  diffuser  performance 
and  or  retarding  the  rate  of  field  oxygen  transfer 
efficiency  loss  appears  to  be  site  specific.  (See  also 
W89-03657)  (Davis-PTT) 
W89-03676 


STATUS  OF  FINE  PORE  AERATION  IN  THE 
UNITED  STATES, 

Environmental     Protection    Agency,     Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

R.  C.  Brenner,  and  W.  C.  Boyle. 

IN:  Proceedings  of  the  Eleventh  United  States/ 

Japan  Conference  on  Sewage  Treatment  Technol- 


SELECTED  INNOVATIVE  AND  ALTERNA- 
TIVE TECHNOLOGY  DEVELOPMENTS, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
J.  J.  Convery,  J.  F.  Kreissl,  J.  A.  Heidman,  R.  C. 
Brenner,  and  R.  A.  Dobbs. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  785-824.  11  fig,  14  tab,  8 
ref. 

Descriptors:  'Wastewater  treatment,  'Technolo- 
gy, 'Economic  aspects,  Trickling  filters  contact, 
Two-zone  process,  Sludge  drying,  Gates,  Ion  ex- 
change, Clarifiers. 

New  technologies  for  municipal  wastewater  treat- 
ment facilities  are  discussed.  The  trickling  filter/ 
solids  contact  (TF/SC)  process  is  a  biological  and 
physical  process  that  includes  a  TF,  an  aerobic 
solids  contact  basin,  a  flocculation  zone,  and  a 
secondary  clarifier.  Most  of  the  operating  trickling 
filter  plants  use  rock  media.  Work  at  the  Morro 
Bay-Cayucos  plant  and  at  the  Coeur  d'Alene  plant 
showed  that  effluent  quality  could  be  improved  by 
replacing  conventional  secondary  clarifiers  with 
flocculator-clarifiers.  The  Two-Zone  Process, 
which  can  be  retrofilted  to  upgrade  existing  aera- 
tors or  clarifiers,  uses  the  lower  portion  of  the  tank 
as  a  biological  reactor  and  the  upper  portion  as  the 
clarifier.  Flow  and  load  equalization  should  be 
provided  whenever  the  peak-to-average  hydraulic 


153 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


f 


■ 


loading  ratio  and  carbonaceous  loading  ratio, 
exceed  2.4  to  2.5  respectively.  Influent  flows  to  the 
Two-Zone  Process  should  be  pretreated  with  fine 
screening  and  primary  treatment  to  avoid  fouling 
of  the  oxygenator.  A  0.07  MGD  pilot  plant  study 
was  conducted  in  South  Lynn,  MI  to  evaluate  the 
Rim-Nut  Process.  This  is  a  physical-chemical  proc- 
ess which  utilizes  selective  ion-exchange  resin  to 
remove  both  ammonium  and  phosphate  ions  from 
wastewater  and  recover  ammonium  magnesium 
phosphate.  The  rubber  tide  gate,  based  upon  a 
check  valve  concept,  provides  a  potential  low 
maintenance  and  cost  effective  alternative  to  con- 
ventional flap  gates.  During  the  18  month  evalua- 
tion period  of  the  rubber  tide  gate,  it  required 
almost  no  maintenance  and  indicated  negligible 
inflow  with  good  sealing  and  self-cleaning  charac- 
teristics. (See  also  W89-03657)  (Davis-PTT) 
W89-03678 


PROBABILISTIC  MODELS  FOR  COMBINED 
SEWER  SYSTEM  REHABILITATION  ANALY- 
SIS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

B.  J.  Adams,  and  G.  Zukovs. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  97-108, 
15  fig,  6ref. 

Descriptors:  *Systems  analysis,  *Probabilistic 
process,  *Model  studies,  'Sewer  systems,  'Reha- 
bilitation, 'Decision  making,  'Storm-overflow 
sewers,  Administrative  decisions,  Case  studies,  Hy- 
drology, Hydraulics,  Water  quality  management, 
Pollution  load,  Performance  evaluation,  Storage, 
Outfalls,  Cost  analysis,  Sewer  separation,  Sewer 
hydraulics. 

Many  major  urban  centers  are  still  serviced  by 
combined  sewers  in  large  portions  of  their  drainage 
systems.  In  general,  combined  drainage  systems  are 
aged  and  are  in  need  of  rehabilitation.  These  sys- 
tems suffer  from  structural  inadequacies,  as  well  as 
problems  related  to  their  capacity  or  performance 
with  respect  to  water  quality.  A  decision  frame- 
work is  presented  using  derived  probability  (ana- 
lytical) models  for  the  evaluation  of  combined 
sewer  overflow  (CSO)  quality  control  measures. 
The  models  are  closed-form  analytical  solutions  of 
the  probability  density  functions  of  system  hydro- 
logic  and  hydraulic  behavior.  A  case  study  examin- 
ing the  impact  of  various  control  strategies  upon 
CSO  volumetric  and  pollutant  mass  loading  fre- 
quency is  presented.  It  is  concluded  that  combined 
sewer  system  performance  must  be  analyzed  over 
the  complete  spectrum  of  system  operating  condi- 
tions in  order  to  evaluate  rehabilitation  alternatives 
meaningfully.  Also,  (1)  downstream  storage  and 
increased  interceptor  capacity  are  the  most  effec- 
tive single  alternatives  for  reducing  the  average 
annual  pollutant  loads  to  receiving  waters;  (2)  no 
single  alternative  is  effective  for  low-frequency 
overload  reduction  unless  employed  on  a  very 
large  scale;  and  (3)  downstream  storage  combined 
with  outfall  treatment  is  very  effective  for  the 
average  annual  and  low  frequency  load  reduction. 
(See  also  W89-03679)  (Doria-PTT) 
W89-03689 


REAL  TIME  OPERATION  OF  URBAN  DRAIN- 
AGE SYSTEMS-VALIDITY  AND  SENSITIVITY 
OF  OPTIMIZATION  TECHNIQUES, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 
wirtschaft,  Hydrologie  und  Landwirtschaftlichen 
Wasserbau. 

W.  Schilling,  and  S.  O.  Petersen. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment.  Pergamon  Press,  New  York.   1987.  p  259- 
269,  5  fig,  2  tab,  10  ref. 

Descriptors:  'Urban  drainage,  'Drainage  systems, 
•Optimization,  'Water  transport,  'Linear  pro- 
gramming, 'Systems  analysis,  Simulation,  Sewer 
systems,  Sewers,  Combined  sewers,  Pumping, 
Runoff,  Storm  runoff,  Forecasting,  Runoff  fore- 
casting. 

Various  concepts  for  the  real  time  control  of 
wastewater  transport  systems  are  described.  The 
problem  of  automatic  systems  control  is  formulat- 


ed as  a  linear  programming  problem.  Possible  diffi- 
culties in  the  quantification  of  the  objective  func- 
tion and  the  constraints  are  discussed.  The  neces- 
sary simplifications  are  validated  by  comparison 
with  detailed  process  simulations.  Sensitivity  with 
respect  to  the  formulation  of  the  objective  function 
and  with  respect  to  errors  of  inflow  forecasts  are 
investigated.  It  is  concluded  that  optimal  real  time 
control  allows  an  absolute  evaluation  of  the  system 
performance  before  the  control  is  actually  execut- 
ed. A  case  study  shows  considerable  freedom  in 
the  formulation  of  the  control  task  as  a  mathemati- 
cal optimization  problem.  Simplifications  with  re- 
spect to  both  operational  objectives  and  hydraulic 
dynamics  are  necessary,  although  their  adverse 
effects  can  be  accounted  for  through  detailed  veri- 
fication. Maximum  control  success  can  be  achieved 
only  if  inflow  forecasts  are  available.  The  neces- 
sary control  horizon  is  usually  much  less  than  the 
emptying  time  of  the  system.  Volumetric  errors 
can  be  tolerated  to  some  extent  but  a  forecasting 
model  should  not  be  biased  towards  underforecast- 
ing.  (See  also  W89-03679)  (Doria-PTT) 
W89-03705 


APPLICATION  OF  SYSTEMS  ENGINEERING 
CONCEPTS  TO  COMBINED  SEWER  OVER- 
FLOW CONTROL  AT  SEATTLE  METRO, 

Municipality    of    Metropolitan    Seattle-METRO, 
WA.  Technical  Services  Dept. 
Z.  Vitasovic,  R.  Sandaas,  and  B.  Nitz. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  271- 
281,  5  fig,  9  ref. 

Descriptors:  'Systems  analysis,  'Washington, 
•Systems  engineering,  'Combined  sewers,  'Storm- 
overflow  sewers,  'Seattle,  'Model  studies,  Engi- 
neering, Sewers,  Computers,  Computer  models, 
Routing,  Forecasting,  Runoff  forecasting,  Storage. 

The  Municipality  of  Metropolitan  Seattle  (Metro) 
has  been  using  a  computer  to  control  a  combined 
sewer  collection  system  since  1972.  This  system, 
called  CATAD  (Computer  Augmented  Treatment 
And  Disposal),  controls  pumping  and  regulator 
stations  in  order  to  use  the  storage  volume  avail- 
able in  the  collection  system  to  reduce  sewage 
spills  into  the  environment.  This  system  is  current- 
ly being  updated  by  a  Systems  Engineering  Group 
within  Metro.  The  plan  for  the  development  of  the 
adaptive  control  system  consists  of  the  following 
main  tasks:  routing  model  development,  runoff 
model  development,  data  base  development,  fore- 
casting model,  control  strategies,  instrumentation 
upgrade  in  remote  stations,  and  facilities  inventory. 
Metro  has  determined  that  the  improved  use  of 
existing  pipe  storage  through  computer  control 
(software  storage)  is  a  very  cost-effective  alterna- 
tive to  many  of  the  typical  combined  sewer  over- 
flow control  measures.  (See  also  W89-03679) 
(Doria-PTT) 
W89-03706 


ON-LINE  PREDICTION  OF  INFLUENT  PHOS- 
PHORUS LOAD  OF  WASTEWATER  TREAT- 
MENT PLANTS, 

Beijing  Normal  Univ.  (China).  Research  Inst,  of 
Environmental  Science. 
H.  Ranjie,  and  H.  H.  Hahn. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  343- 
347,  5  fig,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Phosphorus, 
'Model  studies,  'Prediction,  Wastewater  facilities, 
Process  control. 

A  prediction-feedforward  control  scheme  is  sug- 
gested to  measure  the  influent  phosphorus  concen- 
tration at  wastewater  treatment  plants.  The 
method  is  proposed  based  on  the  Group  Method  of 
Data  Handling  (GMDH),  which  allows  prediction 
of  the  variation  of  concentration  of  influent 
wastewater  one  step  in  advance  (e.g.,  one  hour  or 
one  day).  The  principle  of  GMDH  is  described, 
along  with  the  structural  form  of  prediction 
models,  the  arrangement  of  data,  and  the  result  of 
applying  the  method  to  real  data  collected  from 
several  German  wastewater  treatment  plants.  Only 
26  measurements  are  needed  to  construct  the  pre- 


diction model  that  gives  the  desired  level  of  accu- 
racy. It  is  concluded  that  the  method  has  the 
advantage  of  requiring  only  a  small  amount  of 
data.  Moreover,  the  soft  structure  of  the  prediction 
model  makes  it  possible  to  reflect  a  slow  change  in 
predicted  values.  This  will  be  very  helpful  for 
developing  a  reliable  prediction-feedforward  con- 
trol system.  (See  also  W89-03679)  (Doria-PTT) 
W89-03714 


DYNAMIC  MODELLING,  ESTIMATION  AND 
CONTROL  OF  ACTIVATED  SLUDGE  SYS- 
TEMS, 

Lund  Univ.  (Sweden).  Dept.  of  Automatic  Con- 
trol. 

G.  Olsson. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  349- 
356,  25  ref.  Swedish  Board  for  Technical  Develop- 
ment Contract  86-3552. 

Descriptors:  'Systems  analysis,  'Model  studies, 
♦Wastewater  treatment,  'Estimating,  'Activated 
sludge  process,  'Process  control,  Simulation, 
Sludge,  Activated  sludge,  Sludge  thickening, 
Model  testing,  Sedimentation,  Clarifiers,  Clarifica- 
tion, Aerators,  Aeration. 

Dynamic  modeling  is  an  essential  tool  for  condens- 
ing the  understanding  of  time-varying  behavior  in 
wastewater  treatment  systems.  A  dynamic  model 
library  for  activated  sludge  plants  has  been  devel- 
oped at  the  Lund  Institute  of  Technology, 
Sweden.  The  library  provides  a  framework  to  col- 
lect different  approaches  to  aerator  and  settler 
models  in  a  unified  manner.  The  simulation  lan- 
guage Simion  has  proved  to  be  an  excellent  shell 
for  the  library  system  descriptions.  Modules  of 
different  complexity  can  be  combined.  For  exam- 
ple, an  anoxic  reactor  can  be  connected  to  nitrify- 
ing reactors.  Also,  by  allowing  several  influent  and 
effluent  streams  at  each  module,  all  possible  combi- 
nations of  step  feed  or  recirculation  flows  can  be 
combined  into  a  realistic  plant  configuration.  Con- 
trollers are  represented  as  separate  systems.  The 
library  currently  contains  seven  different  basic  aer- 
ator modules.  The  verification  of  these  models 
remains  to  be  completed.  Examples  of  the  use  of 
the  models  are  presented,  and  the  use  of  recursive 
estimation  and  adaptive  control  to  improve  oper- 
ation and  understanding  of  the  process  is  discussed. 
(See  also  W89-03679)  (Doria-PTT) 
W89-03715 


OPERATIONAL  WATER  QUALITY  MANAGE- 
MENT: A  SENSE  OF  PERSPECTIVE, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   5G. 

W89-03716 

LEARNING  PRODUCTION  SYSTEM  FOR  THE 
CONTROL  OF  URBAN  SEWER  SYSTEMS, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 
wirtschaft,  Hydrologie  und  Landwirtschaftlichen 
Wasserbau. 

L.  Fuchs,  D.  Muller,  and  A.  Neumann. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  411- 
421,  10  fig,  7  ref. 

Descriptors:  'Systems  analysis,  'Process  control, 
•Sewer  systems,  'Combined  sewer  overflows, 
•Artificial  intelligence,  •Automation,  Overflow, 
Runoff,  Optimization,  Algorithms,  Catchment 
areas,  Water  quality  management,  Model  studies, 
Rainfall-runoff  relationships. 

To  reduce  combined  sewer  overflows,  to  equalize 
the  runoff  to  treatment  facilities,  and  to  reduce 
energy  costs,  on-line  and  real-time  control  of  a 
sewer  system  is  a  possible  solution.  To  find  out  the 
best  control  strategy,  methods  of  artificial  intelli- 
gence can  be  used  besides  numerical  optimization. 
The  general  working  algorithm  of  a  learning  pro- 
duction system  is  described  and  explained  by 
simple  examples.  For  the  sewer  network  of  the  city 
of  Bremen,  West  Germany  with  a  catchment  area 
of  about  1000  ha,  3500  inlet  areas,  detention  basins, 
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and  pumping  stations,  a  learning  production  system 
was  developed  and  tested  in  a  simulated  on-line 
mode.  The  control  strategies  of  the  learning  pro- 
duction system  for  some  events  were  compared 
with  those  of  numerical  optimization  and  existing 
control  rules.  It  is  shown  that  the  learning  produc- 
tion system  leads  to  control  strategies  that  are 
adequate  to  those  derived  from  numerical  optimi- 
zation and  they  cause  similar  energy  costs  or  over- 
flow volumes.  The  advantages  of  the  learning  pro- 
duction system  lie  in  high  flexibility,  transparent 
control  decisions,  and  very  fast  computation.  (See 
also  W89-03679)  (Author's  abstract) 
W89-03721 


RULE-BASED  CONTROL  SYSTEM  FOR  THE 
ACTIVATED  SLUDGE  PROCESS, 

Municipality  of  Metropolitan  Seattle-METRO, 
WA. 

Z.  Vitasovic,  and  J.  F.  Andrews. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  423- 
432,  6  fig,  1  tab,  20  ref.  NSF  Grant  CEE  8204051. 

Descriptors:  'System  analysis,  *Expert  systems, 
♦Process  control,  'Activated  sludge  process, 
♦Wastewater  treatment,  'Automation,  *Model 
studies,  Oxygen  uptake,  Computers,  Sludge,  Acti- 
vated sludge,  Oxygen,  Dissolved  oxygen,  Oxygen 
demand,  Biological  oxygen  demand,  Ammonia, 
Nitrites,  Nitrates,  Bacteria,  Nitrogen  fixing  bacte- 


A  rule-based  control  system  using  on-line  estimates 
of  the  specific  total  oxygen  uptake  rate  (STOUR) 
and  manipulation  of  the  distribution  of  influent 
wastewater  between  reactors  is  presented  for  the 
activated  sludge  process.  STOUR  estimates  for 
each  of  four  reactors  in  series  are  used  to  estimate 
the  state  of  the  process,  and  manipulation  of  the 
wastewater  feed  rate  to  each  reactor  is  used  to 
change  STOUR  profile.  Computer  simulations 
using  a  dynamic  model  indicate  that  the  control 
system  can  maintain  a  given  STOUR  profile 
which,  in  turn,  has  the  potential  for  improving 
sludge  settling  characteristics.  (See  also  W89- 
03679)  (Author's  abstract) 
W89-03722 


PROMISING  AND  AFFORDABLE  SOLUTION 
TO  SLUDGE  TREATMENT, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-168398. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical    Paper   No.    LIR/05-86/176,    May    20, 

1986.  12p,  3  fig,  4  tab,  7  ref. 

Descriptors:  *Sludge  digestion,  'Economic  as- 
pects, 'Sludge  disposal,  'Wastewater  treatment, 
Ozonation,  Sludge  drying,  Flotation,  Waste  recov- 
ery, Case  studies,  Sludge  thickening. 

The  process  concepts,  facilities,  case  histories,  and 
advantages  of  an  innovative  sludge  ozonation  and 
dewatering  system  (Oxyozosynthesis)  are  intro- 
duced. The  new  system  is  specifically  designed  for 
affordable  sludge  disinfection,  stabilization,  thick- 
ening and  dewatering  in  industrial  urban  areas. 
Major  unit  operations  and  processes  include:  (a) 
sludge  collection,  flow  equalization  and  pH  adjust- 
ment in  a  wet  well;  (b)  oxygenation  and  ozonation 
of  sludge  in  a  pressurized  vessel;  (C)  flotation 
thickening  ;  (d)  sludge  press  dewatering;  and  (e) 
resource  recovery  as  fuel,  or  ultimate  disposal  by 
sanitary  landfill.  Two  full-scale  oxyozosynthesis 
systems  have  been  installed  at  the  West  New  York 
and  Hoboken  Sewage  Treatment  Plants,  both  in 
the  State  of  New  Jersey.  Actual  operational  data 
are  presented.  (Author's  abstract) 
W89-03733 


CLOSING  THE  WATER  SYSTEM  ON  PAPER 
MACHINES  WITH  A  HIGH-RATE  FLOTA- 
TION CLARIFIER, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-03734 


DISSOLVED  AIR  FLOTATION  PROCESSES, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-168448. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No.  LIR/1 11-86/219,  November 

5,  1986.  35p,  29  fig,  1  tab. 

Descriptors:  'Water  treatment,  'Acidification, 
'Lake  restoration,  'Wastewater  treatment,  'Flota- 
tion, Clarification,  Supracell,  Sandfloat,  Floatpress, 
Sedifloat,  Flocculation,  Filtration,  Sludge,  Algae, 
Phosphorus. 

The  theories  and  applications  of  various  dissolved 
flotation  clarifiers  (Supracell,  Sandfloat,  Floatpress 
and  Sedifloat)  are  presented.  Supracell  is  a  high- 
rate  dissolved  air  flotation  clarifier  with  only  3  to  5 
minutes  of  detention  time.  Major  application  of 
Supracell  is  industrial  effluent  treatment.  Sandfloat 
is  a  package  plant  consisting  of  flocculation,  dis- 
solved air  flotation  and  automatic  backwash  filtra- 
tion, and  designed  for  either  potable  water  treat- 
ment or  tertiary  wastewater  treatment.  Sedifloat  is 
a  wastewater  treatment  package  plant  consisting  of 
both  sedimentation  and  dissolved  air  flotation. 
Floatpress  consists  of  both  dissolved  air  flotation 
and  filter  press  and  is  specifically  designed  for 
sludge  thickening.  A  Krofta  Bargefloat  is  a  floating 
lake  water  clarification  plant  designed  for  acid  rain 
neutralization,  phosphorus  removal,  algae  removal 
and  lake  water  purification.  Bargefloat  has  built-in 
chemical  feeders,  flocculator,  dissolved  air  flota- 
tion clarifier  and  sand  filter  on  a  barge.  (Author's 
abstract) 
W89-03735 


HAZARDOUS  WASTE  SITE  MANAGEMENT: 
WATER  QUALITY  ISSUES.  REPORT  ON  A 
COLLOQUIUM  SPONSORED  BY  THE  WATER 
SCIENCE  AND  TECHNOLOGY  BOARD.  COL- 
LOQUIUM 3. 

National    Research    Council,    Washington,    DC. 
Water  Science  and  Technology  Board. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-03783 


HOW   CLEAN   IS   CLEAN.  THE   NEED   FOR 
ACTION, 

General  Electric  Co.,  Fairfield,  CT. 

For  primary   bibliographic   entry   see   Field   5G 

W89-03787 


HOW  CLEAN  IS  CLEAN.  AN  ENVIRONMEN- 
TALIST PERSPECTIVE, 

Environmental  Defense  Fund,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5G 
W89-03788 


START-UP  AND  OPERATION  OF  THE  INDI- 
ANAPOLIS OZONE  DISINFECTION 
WASTEWATER  SYSTEMS, 

Process  Applications,  Inc.,  Fort  Collins,  CO. 

K.  L.  Rakness,  R.  C.  Renner,  D.  B.  Vornehm,  and 

J.  R.  Thaxton. 

Ozone  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  3,  p  215-240,   1988.   12  fig,  4  tab,  7  ref. 

Descriptors:  'Ozone,  'Wastewater  treatment, 
'Ozonation,  'Wastewater  facilities,  'Disinfection, 
'Indianapolis,  Activated  sludge  process,  Indiana, 
Performance  evaluation,  Capital  costs,  Operating 
costs,  Maintenance  costs. 

The  two  125-mgd  oxygen  activated  sludge 
wastewater  treatment  plants  for  the  City  of  Indian- 
apolis, Indiana  use  ozone  disinfection.  The  process 
was  constructed  in  1983,  and  has  maintained  con- 
tinuous, reliable  operation  since  1985.  Disinfection 
is  required  at  Indianapolis  from  April  1  through 
October  31.  Equipment  performance  characteris- 
tics were  evaluated  during  the  1985  disinfection 
season,  and  disinfection  performance  characteris- 
tics were  optimized  during  the  1986  season.  The 
evaluation  documents  the  effect  of  cooling  water 
temperatures  on  equipment  performance,  and  the 
utilization  of  ozone  contactor  off-gas  control  of 
disinfection  performance.  The  capital  cost  of  both 


ozone  systems  represented  about  eight  percent  of 
the  plants'  total  construction  cost.  The  ozone 
system  operating  and  maintenance  cost  represents 
about  1.9%  and  3.7%  of  the  total  plant  operating 
and  maintenance  cost  at  the  Belmont  and  South- 
port  plants,  respectively.  (Author's  abstract) 
W89-03907 


DOMESTIC  AND  INDUSTRIAL 

WASTEWATER  TREATMENT  WITH  OZON- 
ATED  ACTIVATED  SLUDGE, 

Pretoria  Univ.  (South  Africa). 

H.  van  Leeuwen. 

Ozone  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  3,  p  291-307,  1988.  7  fig,  4  tab,   15  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Ozonation,  'Industrial  wastes, 
'Domestic  wastes,  Settling  velocity,  Nitrification, 
Phosphorus  removal,  Disinfection,  Biological 
wastewater  treatment,  Nutrient  removal. 

Direct  ozonation  in  the  aerobic  zone  of  nutrient 
removal  activated  sludge  systems  treating  domestic 
wastewater  improves  the  removal  of  organic  sub- 
stances, aids  nitrification  and,  to  some  extent,  phos- 
phate removal  enhances  beneficial  biological  activ- 
ity, and  leads  to  an  effluent  more  suitable  for  reuse 
than  activated  sludge  treatment  without  ozonation. 
This  improvement  in  effluent  quality  was  not 
found  in  activated  sludge  treatment  of  synthetic 
fuel  wastewater.  Direct  ozonation  in  activated 
sludge  systems  can  improve  sludge  settleability 
through  suppression  of  either  the  growth  of  fila- 
mentous organisms  or  zoogleal  bulking.  Resultant 
cost  savings  in  settling  and  sludge  handling  can 
fully  offset  ozonation  costs  and  produce  clearer 
effluents  in  both  domestic  and  synthetic  fuel 
wastewater  treatment.  (Author's  abstract) 
W89-03911 


APPLICATIONS  OF  OZONE  IN  JAPAN  FOR 
WATER  AND  WASTEWATER  TREATMENT, 

Ebara  Research  Co.  Ltd.,  Fujisawa  (Japan). 

S.  Yasutake,  M.  Kato,  and  S.  Kono. 

Ozone  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  3,  p  309-320,  1988.  8  fig,  3  tab. 

Descriptors:  'Ozone,  'Wastewater  treatment, 
'Water  treatment,  'Ozonation,  'Japan,  Disinfec- 
tion, Ultraviolet  radiation,  Industrial  wastes, 
Odors,  Organic  carbon,  Recycling,  Color,  Potable 
water. 

In  Japan,  ozone  is  used  for  potable  water  treat- 
ment, night  soil  and  industrial  wastewater  treat- 
ment, and  for  offensive  gas  treatment  at  sewage 
and  night  soil  treatment  plants.  In  eight  potable 
water  plants,  ozone  removes  odors  and  colors  suc- 
cessfully. The  combined  ozone/ultraviolet  radi- 
ation process  now  is  available  as  a  new  type  of 
ozonation  process.  With  this  method,  it  was  possi- 
ble to  reduce  the  applied  ozone  dosage  required 
for  odor  removal  in  potable  water  treatment  by 
about  30%.  At  the  same  time,  an  increased  disin- 
fection effect  was  obtained.  (Author's  abstract) 
W89-03912 


COMPARISON  OF  OZONE  AND  OXYGEN 
MASS  TRANSFER  IN  A  LABORATORY  AND 
PILOT  PLANT  OPERATION, 

Energoprojekt,    Belgrade    (Yugoslavia).    Hidroin- 

zenjering. 

I.  Stankovic. 

Ozone  science  and  Engineering  OZSEDS,  Vol.  10, 

No.  3,  p  321-338,  1988.  9  fig,  3  tab,  18  ref. 

Descriptors:  'Ozone,  'Ozonation,  'Mass  transfer, 
'Oxygen,  'Model  studies,  'Pilot  plants,  Bubbles, 
Wastewater  treatment,  Water  treatment,  Mathe- 
matical studies. 

The  mass  transfer  model  for  a  pilot  plant  bubble 
column  was  developed  from  the  concentration  gra- 
dients along  the  column,  during  batch  and  steady 
state  operation.  A  correlation  between  the  superfi- 
cial gas  velocity  and  the  overall  physical  volumet- 
ric mass  transfer  coefficient  was  obtained  for  ozone 
and  oxygen.  In  a  laboratory  stirred  reactor,  ozone 
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and  oxygen  mass  balances  were  made  on  both  the 
liquid  and  the  gaseous  phases  under  batch  and 
steady  state  conditions.  A  correlation  between 
overall  physical  volumetric  mass  transfer  coeffi- 
cient and  the  agitational  speed  was  obtained  for 
different  gas  and  liquid  flow  rates.  Specific  interfa- 
cial  area  was  determined  by  a  photographic  tech- 
nique and  holdup  measurements  in  a  bubble 
column,  and  by  the  oxidation  of  aqueous  sodium 
sulfite  solution  in  a  laboratory  stirred  reactor. 
Physical  mass  transfer  coefficients  were  compared 
for  ozone  and  oxygen,  and  showed  good  agree- 
ment with  the  literature  data.  (Author's  abstract) 
W89-03913 


CHLORINATION  VS.  ALTERNATIVE  DISIN- 
FECTANTS: WHICH  IS  THE  BEST  CHOICE, 

Greeley  and  Hansen,  Chicago,  IL. 

T.  E.  Wilson,  and  M.  Hsu. 

Water  Engineering  and  Management  WENMD2, 

Vol.  135,  No.  10,  p  42-43,  45,  October  1988. 

Descriptors:  *Chlorination,  *Disinfection,  *Ozone, 
•Ultraviolet  radiation,  Water  treatment,  Capital 
costs,  Sulfur  dioxide,  Wastewater  facilities, 
Wastewater  treatment. 

Municipalities  are  increasingly  required  to  meet 
more  stringent  effluent  chlorine  standards.  Ultra- 
violet light  (UV)  and  ozone  are  the  most  common 
chlorine  alternatives.   For  small  plants  (below  2 
mgd),  UV  is  cost  competitive  with  chlorination/ 
dechlorination  and  has  the  advantages  of  safety, 
simplicity  and  no  known  toxic  effluent  product. 
The  inability  of  UV  to  produce  high  levels  of 
disinfection  (2.2  coliform/100  ml)  may  limit  its 
application.  Sizing  of  UV  equipment  is  site  specific 
and  often  requires  pilot  studies.  Ozone  is  typically 
more  expensive  than  chlorination/dechlorination 
and  is  most  attractive  for  large  plants  (over  10 
mgd).   Ozone   has   the   advantages   of  leaving   a 
highly    polished,    oxygen    rich    effluent    and    no 
known  serious  toxic  effluent  products.   In  some 
instances  chlorine  must  be  added  to  ozonated  efflu- 
ent to   reach   required   disinfection   standards.   If 
chlorine  is  used  as  a  disinfectant,  dechlorination 
may  be  required  to  meet  new  standards.  Common 
dechlorination    methods    are    granular    activated 
carbon,  storage,  sulfite  compounds,  and  sulfur  di- 
oxide. Storage  of  effluents  for  dechlorination  could 
be  attractive  for  small  plants  where  land  is  cheap. 
Chlorine  removal  may  require  about  20  storage 
hours  per  mg/1  of  chlorine  removed.  Sulfites  dech- 
lorinate  in  the  same  manner  as  sulfur  dioxide  but 
are  much  more  expensive.  Sulfonation  (S02  feed) 
systems  are  similar  to  chlorination  systems  and 
generally  consist  of  sulfonators,  evaporators,  ejec- 
tors, diffusers  and  storage.  The  simple  feed-for- 
ward system  is  the  most  common  system  for  con- 
trolling S02  dosage.  The  S02  dosage  is  adjusted 
according  to  wastewater  flow  and  residual  chlo- 
rine concentration.  The  capital  cost  of  S02  dech- 
lorination is  site  specific,  depending  on  chlorine 
residuals,  the  need  for  additional  structures,  and 
railroad  sidings.  To  construct  and  operate  a  typical 
system    with    minimal    structural    additions    or 
changes,  approximate  costs  are  $40,000  for  a  1  mgd 
facility  with  2.0  c/1,000  gal.  operating  and  mainte- 
nance on  the  basis  of  3  mg/1  S02  dosage.  (Geiger- 
PTT) 
W89-03914 


HYDROGEN  PEROXIDE  TREATMENT  OF 
SEPTIC  SYSTEMS  AND  ITS  NEGATIVE  EF- 
FECTS ON  SHALLOW  GROUND  WATER, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
T.J.  Bicki. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  4,  p  108-111,  Fall  1988.  4  fig,  19  ref. 

Descriptors:  'Septic  tanks,  *Groundwater  pollu- 
tion, *Water  pollution  sources,  *Soil  absorption 
capacity,  'Hydrogen  peroxide,  'Nitrates,  Nitro- 
gen, Infiltration,  Absorption,  Septic  wastewater, 
Wastewater  oxidation,  Clogging,  Monitoring,  Test 
wells,  Sampling. 

Soil-solution  samplers  and  shallow  groundwater 
monitoring  wells  were  utilized  to  monitor  nitrate 
movement  to  groundwater  following  hydrogen 
peroxide  (H202)  application  to  a  clogged  soil  ab- 


sorption system.  Nitrate-nitrogen  concentrations  in 
soil  water  and  shallow  groundwater  ranged  from 
29  to  67  mg/L  and  9  to  22  mg/L,  respectively, 
prior  to  H202  treatment.  Mean  nitrate-nitrogen 
concentrations  in  soil  water  and  groundwater  in- 
creased and  ranged  from  67  to  115  mg/L  and  23  to 
37  mg/L,  respectively,  one  week  after  H202  appli- 
cation. Elevated  concentrations  of  nitrate-nitrogen 
above  background  persisted  for  several  weeks  fol- 
lowing H202  treatment.  The  H202  treatment  was 
unsuccessful  in  restoring  the  infiltrative  capacity  of 
a  well-structured  soil.  Application  of  H202  to  the 
soil  absorption  system  poses  a  threat  of  nitrate 
contamination  of  groundwater  and  its  usefulness 
should  be  fully  evaluated  before  rehabilitation  is 
attempted.  (Author's  abstract) 
W89-03926 


REMOVAL  OF  OIL  FROM  WASTEWATER  BY 
AIR  FLOTATION:  A  REVIEW, 

American  Inst,  of  Chemical  Engineers,  New  York. 
G.  F.  Bennett. 

CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  18,  No.  3,  p  189-253,  1988.  26  fig, 
50  tab,  163  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Oil  recov- 
ery, 'Industrial  wastes,  Reviews,  Separation  tech- 
niques, Ultrafiltration,  Chemical  treatment,  Air 
pollution,  Bubbles,  Flotation,  Cost  analysis,  Waste 
management,  Grease,  Industrial  wastewater. 

Oil  and  grease  are  common  industrial  pollutants 
whose  removal  is  normally  effected  by  gravity 
separation  followed  by  a  chemically  enhanced  air 
separation  process.  In  this  review,  oil  and  grease, 
their  sources,  their  analysis,  and  their  removal  are 
discussed.  Although  removal  by  chemical  treat- 
ment gravity  separation,  and  ultrafiltration  are  dis- 
cussed initially,  the  major  thrust  of  the  review  is 
removal  of  oil  by  air  bubbles.  The  theory  of  flota- 
tion and  equipment  involved  are  discussed.  The 
various  mechanisms  of  bubble  generation  (i.e.,  dis- 
solved, induced,  or  nozzle  air  flotation  systems)  are 
described.  Many  performance  data  are  given  for 
numerous  types  of  industrial  wastewaters  in  one  of 
several  air  flotation  systems.  Aspects  of  air  pollu- 
tion, handling  of  the  recovered  product,  and  costs 
are  considered.  (Author's  abstract) 
W89-03930 


CHARACTERISATION  OF  METAL  FORMS  IN 
SEWAGE  SLUDGE  BY  CHEMICAL  EXTRAC- 
TION AND  PROGRESSIVE  ACIDIFICATION, 

Consultants    in     Environmental     Sciences    Ltd., 

London  (England). 

For  primary  bibliographic  entry  see  Field  7B. 

W89-03962 


CONTROL   PLAN   FOR   SEATTLE   METRO'S 

csos 

CWC-HDR,  Inc.,  Edmonds,  WA. 

G.  Culp,  J.  Lampe,  and  P.  Arsenault. 

Water  Engineering  and  Management  WENMD2, 

Vol.  135,  No.  9,  p  32,  34-37,  September  1988.  1  tab. 

Descriptors:  'Seattle,  Washington,  'Combined 
sewer  overflows,  'Wastewater  collection,  'Sewer 
separation,  'Planning,  Process  control,  Overflow, 
Sewer  systems,  Model  studies,  Land  use, 
Wastewater  treatment,  Secondary  wastewater 
treatment,  Water  conveyance,  Storage,  Pipelines, 
Runoff,  Drainage,  Urban  drainage. 

Metropolitan  Seattle  is  required  by  law  to  upgrade 
its  four  existing  primary  treatment  plants  to  pro- 
vide secondary  treatment  by  the  early  1990s  and  to 
achieve  the  greatest  reasonable  reduction  of  com- 
bined sewer  overflows  (CSOs)  by  the  earliest  pos- 
sible date.  The  city's  plans  to  control  and  reduce 
CSOs  are  described.  A  major  study  of  alternative 
methods  of  controlling  CSOs  in  the  West  Point 
service  area  has  been  completed.  Computer  models 
were  used  to  evaluate  frequency  and  volumes  of 
CSO  under  existing  conditions  to  define  baseline 
conditions,  and  to  evaluate  the  effects  of  various 
CSO  control  alternatives  in  combination  with  the 
various  secondary  systems  for  existing  and  future 
conditions.  Potential  control  measures  include 
sewer  separation;  storage  and  treatment;  at-site 
treatment;  centralized  treatment;  and  other  meth- 
ods. The  advantages  and  disadvantages  of  each  are 
discussed,  along  with  the  effects  and  costs  of  the 
CSO  projects  that  can  be  used  to  achieve  75% 
CSO  volume  reduction.  It  was  concluded  that 
partial  separation  of  about  9,000  acres  of  current 
combined  area  provides  costs  representative  of 
what  could  be  incurred  to  achieve  one  CSO  event 
per  year;  these  costs  are  estimated  as  $175  million. 
(Doria-PTT) 
W89-04023 


OF 


MUNICIPAL 


RECLAMATION 
WASTEWATER, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

F.  A.  El-Gohary,  S.  I.  Abo-Elela,  and  H.  M.  El- 

Kamah. 

Science  of  the  Total  Environment  STENDL,  Vol. 

72,  p  167-174,  June  15,  1988.  4  fig,  1  tab,  7  ref. 

Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion, 'Municipal  wastewater,  'Wastewater, 
•Wastewater  treatment,  Coagulation,  Nitrification, 
Effluents,  Chlorides,  Toxicity,  Flocculation,  Pilot 
plants,  Fish,  Bioassay. 

The  feasibility  of  applying  direct,  advanced  treat- 
ment to  municipal  wastewater  has  been  investigat- 
ed. A  two-stage  scheme  was  implemented.  The 
first  stage  was  direct  chemical  coagulation  of  pri- 
mary effluent  using  different  coagulants  to  remove 
suspended  solids  and  reduce  the  carbon-to-nitrogen 
ration  to  a  range  suitable  for  nitrification.  The 
second  stage  was  the  use  of  a  biological  sand-bed 
to  oxidize  ammonia  to  nitrate.  The  pilot  plant  was 
designed  to  treat  6  cubic  meters  per  day.  The 
results  obtained  show  that  chemical  coagulation 
using  ferric  chloride  gives  high  quality  effluent 
suitable  for  agricultural  purposes.  Nitrification  of 
the  chemically  treated  effluent  using  a  sand-bed  at 
an  overflow  rate  of  1.358  cubic  meters  per  square 
meter  per  day  completely  eliminated  ammonia. 
Almost  complete  removal  of  suspended  solids  was 
achieved.  Residual  COD  and  BOD  values  were  45 
and  15.5  mg  per  liter  respectively.  Fish  biotoxicity 
was  completely  eliminated  after  the  nitrification 
process.  (Author's  abstract) 
W89-03945 


MILL  EFFLUENT  BREATHES  EASIER  WITH 
CARBON  DIOXIDE, 

Airco  Industrial  Gases,  Murray  Hill,  NJ. 

M.  D.  Matson. 

Water  Engineering  and  Management  WENMD2, 

Vol.    135,  No.  9,  p   38,  41-42,   September   1988. 

Descriptors:  'Pulp  wastes,  'Wastewater  treatment, 
'Carbon  dioxide,  'Alkaline  water,  'Corrosion  con- 
trol. Scaling,  Industrial  wastes,  Pulp  and  paper 
industry,  Effluents,  Calcium  carbonate,  Corrosion 
control,  Hydrogen  ion  concentration,  Sulfuric 
acid,  Sumps,  Bicarbonates,  Carbonates,  Safety, 
Mills,  Industrial  plants. 

The  use  of  acid  to  reduce  the  alkalinity  of  caustic 
pulp  and  paper  mill  effluent  creates  potential  cor- 
rosion and  safety  problems.  An  alternative  method 
is  proposed  for  the  treatment  of  highly  alkaline 
wastewater  that  reduces  pH  levels  and  stabilizes 
corrosive  mill  effluent  by  the  use  of  carbon  diox- 
ide. When  C02  is  added  to  an  aqueous  stream, 
carbonic  acid  is  formed,  which  reduces  pH  levels 
and  permits  them  to  be  maintained  within  accepta- 
ble limits  with  great  stability.  The  method  is  de- 
scribed as  it  is  used  by  Simpson  Paper  Co.,  San 
Gabriel  Mill,  Pomona,  CA.  The  use  of  C02  at  this 
mill  has  virtually  eliminated  the  persistent  calcium 
carbonate  buildup,  corrosion,  and  other  problems 
experienced  with  an  acid  system.  Effluent  control 
costs  have  been  reduced.  The  system  is  consistent- 
ly maintaining  pH  within  the  narrow  7.5-8.0  range 
while  controlling  scaling  in  the  sewer  pipes.  Em- 
ployee reaction  to  the  improved  work  environ- 
ment has  also  been  favorable.  The  trial  unit  is 
currently  being  replaced  with  a  larger  storage 
tank,  two  process  vaporizers,  and  related  equip- 
ment. The  new  system  should  provide  enough 
gasified  C02  to  meet  extreme  pH  peaks  more 
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Waste  Treatment  Processes — Group  5D 


efficiently  and  to  allow  for  higher  effluent  flow 

rates  in  the  future.  (Doria-PTT) 

W89-04024 


DISPOSAL  OF  LEATHER  TANNERY  WASTES 
BY  LAND  TREATMENT:  A  REVIEW, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 
Dept.  of  Soil  Science  and  Agrometeorology. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-04213 


CELLULOSIC  ADSORBENTS  FOR  TREATING 
TEXTILE  MILL  EFFLUENTS, 

Purdue  Univ.,  Lafayette,  IN.  Lab.  of  Renewable 

Resources  Engineering. 

Y.  Yang,  C.  M.  Ladisch,  and  M.  R.  Ladisch. 

Enzyme   and   Microbial   Technology    EMTED2, 

Vol.  10,  p  632-636,  October  1988.  2  fig,  3  tab,  21 

ref. 

Descriptors:  'Wastewater  treatment,  "Cellulose, 
♦Textile  mill  wastes,  *Effluents,  'Adsorbents, 
Dyes,  Activated  carbon,  Color  removal,  Industrial 
wastes,  Biological  wastewater  treatment. 

The  textile  industry  is  one  of  the  top  ten  water 
consuming  industries  with  much  being  used  in 
chemical  treatment  of  textiles.  Effluent  treatment 
for  pollution  control  is  important  due  to  the  color 
and  chemistry  of  the  dyes  and  additives  used 
during  dyeing.  Textile  effluents  vary  in  composi- 
tion; numerous  approaches  have  been  developed 
for  treatment  of  dyeing  wastewater  with  several 
steps  being  combined  to  obtain  effluent  suitable  for 
discharge.  Activated  carbons  are  used  to  treat  tex- 
tile wastewater  because  of  their  strong  ability  to 
adsorb  by  physisorption  many  of  the  dyes  and 
chemicals  found  in  dyeing  solutions.  Development 
of  microbial  degradation  methods,  which  are 
broadly  applicable,  poses  a  challenge,  since  there 
were  9788  different  generic  names  of  colorants 
listed  in  the  Color  Index  in  1982.  Any  single  bio- 
logical method  can  only  be  used  for  a  limited 
number  of  these  dyes.  CM-cellulose  and  viscose 
have  been  used  together  with  other  adsorbents, 
such  as  activated  carbons  and  nylons,  for  dye 
adsorption  from  textile  mill  wastewater.  Cellulose 
fibers,  after  being  treated  in  acidic  chitin-contain- 
ing  solutions,  are  reported  to  have  enhanced  dye 
adsorption  capacities  that  can  exceed  those  of 
common  activated  carbons.  The  potential  of  using 
low-cost,  renewable  materials  to  adsorb  low  con- 
centrations of  dyes  from  wastewater  has  technical 
potential,  particularly  since  the  dye  industry  con- 
tinues to  develop  structurally  stable  and  highly  fast 
dyes  that  readily  adsorb  on  cellulose.  Possible  ap- 
proaches for  desorbing  the  dyes  include  using  high 
temperatures,  solvents,  and  different  pH  levels, 
although  conditions  must  be  defined  so  that  degra- 
dation of  the  dye  and/or  adsorbent  during  desorp- 
tion  is  minimized.  (Davis-PTT) 
W89-04315 


ACTUAL  SLUDGE  PRODUCTION  IN  MUNICI- 
PAL SECONDARY  WASTEWATER  TREAT- 
MENT PLANTS, 

Kuwait  Univ.,  Safat.  Dept.  of  Civil  Engineering. 
M.  F.  Hamoda. 

Environment  International  ENVIDV,  Vol.  14,  No. 
1,  p  29-35,  1988.  6  fig,  4  tab,  1 1  ref. 

Descriptors:  *Data  collections,  'Sludge, 
•Wastewater  treatment,  Suspended  solids,  Bio- 
chemical oxygen  demand,  Kuwait,  Canada,  Acti- 
vated sludge  solids,  Nitrogen,  Phosphorus,  Anaer- 
obic digestion. 

Actual  sludge  production  data  is  presented  from  26 
activated  sludge  treatment  plants  which  were  eval- 
uated in  an  attempt  to  provide  a  better  basis  for 
design  of  sludge  facilities.  Sludge  production  data 
were  collected  from  25  operating  activated  sludge 
plants  in  Ontario,  Canada,  during  a  survey  of  mu- 
nicipal wastewater  treatment  facilities  and  from  an 
activated  sludge  plant  in  Kuwait.  The  most  impor- 
tant wastewater  characteristics  influencing  sludge 
production  rates  are  the  suspended  solids  (SS)  and 
the  biochemical  oxygen  demand  (BOD)  concentra- 
tions or  per  capita  figures.  Ontario  plants  received 
medium-strength  wastewater  according  to  the  clas- 


sification of  typical  domestic  wastewater  composi- 
tion. The  high  strength  of  Kuwait's  wastewater  is 
presumably  due  to  the  relatively  low  per  capita 
water  used  and  the  established  habits  of  communi- 
ty residents.  The  quantity  and  characteristics  of 
sludge  produced  are  related  to  the  wastewater 
flow  and  characteristics,  type  of  process,  and 
degree  of  treatment.  The  two  main  sources  of 
sludge  generated  at  secondary  (activated  sludge) 
plants  are  SS  from  the  influent  wastewater  (raw 
primary  sludge)  and  biological  solids  synthesized 
from  BOD  removed  in  the  activated  sludge  proc- 
ess (waste  activated  sludge).  The  average  volume 
of  sludge  produced  per  volume  of  wastewater 
treated  (about  0.5%)  found  in  this  study  is  similar 
to  that  typically  reported,  although  a  higher  value 
(1%)  is  sometimes  assumed  in  design.  Waste 
(excess)  activated  sludge  solids  contribute  signifi- 
cantly to  the  total  sludge  production  in  secondary 
wastewater  treatment  plants.  In  order  to  design 
sludge  treatment  and  disposal  facilities  properly, 
not  only  the  quantities  of  sludge  solids  are  re- 
quired, but  also  the  characteristics  of  the  sludge  to 
be  handled  must  be  known.  These  characteristics 
vary  depending  on  the  origin  of  the  sludge.  (Davis- 
PTT)  (Author's  abstract) 
W89-04316 


SLUDGE  CONDITIONING  WITH  MORINGA 
SEED. 

Nigeria  Univ.,  Nsukka.  Dept.  of  Civil  Engineering. 
J.  O.  Ademiluyi. 

Environment  International  ENVIDV,  Vol.  14,  No. 
1,  p  59-63,  1988.  3  fig,  1  tab,  21  ref. 

Descriptors:  'Sludge  drying,  'Sludge  condition- 
ing, 'Developing  countries,  'Filtration, 
'Wastewater  treatment,  'Niveria,  Moringa  seed, 
Sludge  treatment,  Sludge  digestion. 

The  applicability  of  Moringa  seed  as  a  condition- 
ing material  during  dewatering  was  evaluated.  In 
all  states  of  the  Nigerian  federation  sanitation 
boards  have  been  constituted  for  effective  monitor- 
ing of  environmental  protection.  Most  wastewater 
treatment  procedures,  whether  conventional  or 
nonconventional,  ultimately  lead  to  the  production 
of  high  water  content  sludge.  The  powdered  seed 
of  Moringa  oleifera,  a  deciduous  tree,  has  been 
found  to  improve  sludge  filterability.  The  seed 
compares  favorably  with  the  traditional  ferric 
chloride  conditioner.  Cake  and  filtrate  concentra- 
tions increase  with  increasing  dosage  of  the  Mor- 
inga seed  during  sludge  filtration  indicating  that 
Moringa  seed  would  be  useful  as  a  conditioner  if 
the  primary  product  of  filtration  is  the  procure- 
ment of  high  quality  cake.  It  would  not  cost  much 
to  procure,  since  it  can  easily  be  grown.  Moringa 
seed  is  a  natural  coagulant.  The  use  of  Moringa 
seed  in  sludge  conditioning  in  wastewater  treat- 
ment works  or  even  in  food  processing  industries 
where  sludge  filtration  is  expedient  may  not  pose 
any  serious  problem  because  the  fruit  is  edible.  The 
optimum  dosage  for  conditioning  the  digested 
sludge  tested  was  2.75  g/L.  The  chemical  constitu- 
tents  of  the  seed  need  to  be  identified  so  that  any 
chemical  content  known  to  inhibit  sludge  filtration 
can  be  extracted.  (Davis-PTT) 
W89-04318 


FULL-SCALE  LAND  TREATMENT  OF 
COFFEE  PROCESSING  WASTEWATER, 

Texas  Univ.  at  Arlington.  Dept.  of  Civil  Engineer- 
ing. 

R.  C.  Loehr,  W.  W.  Carey,  A.  Kull,  and  C.  A. 
Swift. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  11,  p  1948-1952,  November 
1988.  2  fig,  6  tab,  4  ref. 

Descriptors:  'Food  processing  wastes, 
'Wastewater  treatment,  'Wastewater  irrigation, 
•Water  quality,  'Land  disposal,  Wastewater  dis- 
posal, Spray  irrigation,  Surface  water,  Pollutants, 
Wastewater  facilities,  Costs,  Groundwater,  Hy- 
draulic conductivity,   Geohydrologic  boundaries. 

A  Sunbury,  Ohio,  coffee  processing  plant  uses 
spray  irrigation  for  the  treatment  and  disposal  of 
about  40  million  gallons  of  wastewater  each  year. 
About  40.5  ha  of  a  field  that  primarily  consists  of 


clover  and  reed  canary  grass  are  used  in  the  appli- 
cation. Data  from  a  four-year  evaluation  of  the  site 
are  presented.  The  limiting  factor  for  application 
capacity  was  the  hydraulic  capacity  of  the  site,  not 
the  nitrogen  or  organic  loading  rates.  High  organic 
loadings  and  the  applied  wastewater  were  assimi- 
lated on  the  site  and  very  little  runoff  occurred. 
The  hydrogeologic  conditions  at  the  site  limited 
vertical  percolation  of  water  contaminants.  The 
operational  cost  of  the  system  was  about  $0,528 
per  cubic  meter  of  wastewater  treated.  (Author's 
abstract) 
W89-04369 


EXHIBITION  BY  HAZARDOUS  COMPOUNDS 
IN  AN  INTEGRATED  OIL  REFINERY, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

M.  Rebhun. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  11,  p  1953-1959,  November 

1988.  10  fig,  4  tab,  17  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Oil  refineries,  'Inhibition,  'Wastewater  treat- 
ment, 'Hazardous  materials,  'Industrial  wastes, 
Toxicity,  Phenols,  Degradation,  Wastewater,  In- 
hibitors, Sludge,  Water  quality,  Activated  carbon, 
Wastewater  facilities,  Flocculation,  Activated 
sludge  process,  Pilot  plants. 

The  biotreatability  of  refinery  wastewater,  the  deg- 
radation of  phenolic  compounds,  and  their  inhibi- 
tory effects  were  investigated  in  an  on-site  activat- 
ed sludge  pilot  plant  for  three  years.  Process  rates, 
kinetic  constants,  sludge  yields  and  inhibition  coef- 
ficients were  derived  from  the  analysis  of  experi- 
mental data.  With  average  total  phenols  concentra- 
tion from  13  mg/L  to  50  mg/L,  good  treatment 
efficiencies  could  be  achieved  at  specific  BOD 
removal  rates  below  0.15  per  day.  Apparent  satura- 
tion constant  values  were  high  and  correlated  di- 
rectly with  phenol  concentrations,  indicating  their 
inhibitory  effects.  At  the  low  specific  loading  rates 
phenol  degraded  efficiently.  Strong  phenolic  waste 
discharges  disrupted  bioflocculation  and  the  bio- 
process.  Separation,  storage,  and  gradual  con- 
trolled discharge  of  the  strong  wastes  is  indicated 
to  prevent  process  disruption.  The  ability  of  acti- 
vated carbon  in  activated  sludge  to  reduce  inhibi- 
tion and  increase  process  rates  was  studied.  (Au- 
thor's abstract) 
W89-04370 


CHARACTERISTICS  OF  RESIDUES  FROM 
WET  AIR  OXIDATION  OF  ANAEROBIC 
SLUDGES, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
A.  A.  Friedman,  J.  E.  Smith,  J.  DeSantis,  T.  Ptak, 
and  R.  C.  Ganley. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  11,  p  1971-1978,  November 
1988.  9  fig,  5  tab,  32  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge 
drying,  'Sludge,  'Anaerobic  conditions,  'Wet  oxi- 
dation process,  Municipal  wastes,  Heavy  metals, 
Dewatering,  Sludge  thickening,  Water  pollution 
control,  Environmental  effects,  Temperature,  Bio- 
degradation,  Chemical  oxygen  demand,  Volatile 
solids. 

This  study  evaluated  the  wet  air  oxidation  (WAO) 
of  anaerobic  municipal  sludges  and  the  anaerobic 
treatability  of  WAO  product  liquors.  The  study 
showed  that  WAO,  followed  by  dewatering  of 
residual  solids,  reduced  the  volume  of  anaerobic 
sludges  by  greater  than  96%.  Reactor  temperatures 
above  250  C  generated  microbial  conditions  that 
inhibited  anaerobic  treatment  of  soluble  products. 
The  optimum  WAO  operating  temperature  was 
230  C  where  65.5%  of  the  volatile  suspended  solids 
was  destroyed  and  about  60%  of  the  soluble  chem- 
ical oxygen  demand  (SCOD)  generated  was  biode- 
gradable. Anaerobic  rotating  biological  contracts 
proved  effective  for  removing  biodegradable 
SCOD  from  WAO  liquors.  Most  the  heavy  metals 
for  the  raw  sludge  were  concentrated  in  dewatered 
solids.  Settled  and  dewatered  WAO  volatile  solids 
had  much  higher  COD  contents  than  raw  anaero- 
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bic  sludges,  regardless  of  the  operating  tempera- 
ture. (Author's  abstract) 
W89-04372 


FEEDBACK  CONTROL  OF  ACTIVATED 
SLUDGE  WASTE  RATE, 

Stevens  Inst,  of  Tech.,  Hoboken,  NJ.  Dept.  of 
Civil  and  Ocean  Engineering. 
D.  A.  Vaccari,  A.  Cooper,  and  C.  Christodoulatos. 
Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  11,  p  1979-1985,  November 
1988.  6  fig,  2  tab,  10  ref. 

Descriptors:  *Wastewater  treatment,  *Activated 
sludge  process,  Sludge,  Flow,  *Process  control, 
•Flow  rates,  Simulation  analysis,  Sensors,  Algo- 
rithms, Automation,  Computer  models,  Biomass. 

An  algorithm  for  feedback  control  of  activated 
sludge  waste  rate  has  been  developed.  It  uses  pro- 
portional-integral-derivative (PID)  control  with 
waste  flow  rate  as  the  manipulated  parameter  and 
an  unsteady-state  calculation  of  sludge  age  as  the 
process  variable.  PID  control  can  be  implemented 
either  on-line  using  sensors  and  automatic  control, 
or  off-line  using  lab  results  and  manual  implemen- 
tation of  computed  control  action.  Both  methods 
were  studied  using  computer  simulation.  Feedback 
control  reduced  the  error  is  DSA  by  60  percent  for 
a  step  change  in  setpoint,  and  80  percent  for  a  step 
change  in  influent  biochemical  oxygen  demand,  as 
compared  to  no  control.  For  a  realistic  forcing 
function  consisting  of  six  months  of  influent  flow 
and  BOD  data,  the  variablity  of  the  DSA  was 
reduced  by  22  percent  by  continuous  PID  control, 
and  14  percent  by  off-line  control.  Improved  DSA 
control  resulted  in  increased  variability  in  system 
biomass.  (Author's  abstract) 
W89-04373 


BUBBLE-FREE  AERATION  USING  MEM- 
BRANES: PROCESS  ANALYSIS, 

P.  Cote,  J.  Bersillon,  A.  Huyard,  and  G.  Faup. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  11,  p  1986-1992,  November 
1988.  3  fig,  2  tab,  17  ref. 

Descriptors:  •Thin  films,  'Wastewater  treatment, 
•Aeration,  *Polymers,  'Oxygenation,  *Membrane 
processes,  Oxygen  transfer,  Design  criteria,  Eco- 
nomic analysis,  Mass  transfer. 

Thin  synthetic  polymer  membranes  can  be  used  to 
transfer  oxygen  to  a  bioreactor  without  the  pro- 
duction of  bubbles.  The  mass  transfer  characteris- 
tics of  a  synthetic  polymer  membrane  aeration 
systems  are  reviewed  and  design  equations  are 
presented.  The  design  procedure  is  illustrated  for 
oxygenation  capacities  typical  of  a  conventional 
activated  sludge  system  and  of  a  high-rate  mem- 
brane bioreactor.  The  specific  membrane  surface 
area  and  the  specific  aeration  efficiency  are  calcu- 
lated to  be  used  as  input  in  an  economic  analysis 
and  to  allow  comparison  with  conventional  aer- 
ation systems.  (Author's  abstract) 
W89-04374 


12-month  period,  concentrations  of  inorganic  phos- 
phorus, ammonia,  nitrate  and  total  suspended 
solids  (TSS)  from  the  OPS  were  reduced  by  up  to 
70  percent;  50  percent  of  COD  and  all  coliform 
bacteria  were  removed  during  passage  through  the 
AEWL.  The  water  quality  of  the  OPS  effluent  was 
upgraded  to  meet  effluent  standards  of  ammonia, 
TSS,  E.  coli  and  inorganic  phosphorus  after  pas- 
sage through  the  AEWL.  The  AEWL,  a  combina- 
tion of  gravel  and  soil,  removed  inorganic  phos- 
phorus from  the  OPS  effluent,  probably  by  the 
following  mechanisms:  P  adsorption  onto  clay 
molecules;  precipitation  with  calcium  and  iron;  and 
uptake  by  microorganisms  and  Phragmites.  Am- 
monia and  nitrates  were  probably  removed  by 
nitrification/denitrification  in  aerobic  and  anaero- 
bic zones,  adsorption  onto  soil  particles,  and 
uptake  by  microorganisms  and  Phragmites.  Organ- 
ic matter  was  primarily  removed  by  filtration  and 
sedimentation.  An  extrapolated  harvest  of  71  tons 
per  ha  per  annum  could  be  expected  from  such 
systems  and  this  crop  could  probably  be  used  for 
fodder  or  building  material.  (Author's  abstract) 
W89-04388 


ABILITY  OF  AN  ARTIFICIALLY  ESTAB- 
LISHED WETLAND  SYSTEM  TO  UPGRADE 
OXIDATION  POND  EFFLUENT  TO  MEET 
WATER  QUALITY  CRITERIA, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
T.  J.  Wrigley,  and  D.  F.  Toerien. 
Water  SA  WASADV,  Vol.  14,  No.  4,  p  171-177, 
October  1988.  7  fig,  7  tab,  54  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Filter  crops,  'Land  treat- 
ment, 'Wetlands,  Water  quality,  Water  quality 
standards,  Effluents,  Oxidation  ponds,  Suspended 
solids,  Sedimentation,  Coliforms,  Grasses,  Adsorp- 
tion, Nitrification,  Denitrification,  Inorganic  com- 
pounds, Phosphorus,  Ammonia,  Nitrates,  Filtra- 
tion, Organic  matter. 

A  pilot  scale  artificially  established  wetland 
(AEWL)  planted  with  Phragmites  australis  and 
referred  to  as  a  reed  bed  received  effluent  from  an 
experimental  oxidation  pond  system  (OPS).  Over  a 


FATTY  ACID  UTILISATION  BY  SLUDGE 
FROM  FULL-SCALE  NUTRIENT  REMOVAL 
PLANTS,  WITH  SPECIAL  REFERENCE  TO 
THE  ROLE  OF  NITRATE, 

National  Inst,  for  Water  Research,  Pretoria  (South 
A  fncfi^ 

E.  S.  Mostert,  A.  Gerber,  and  C.  J.  Van  Riet. 
Water  SA  WASADV,  Vol.  14,  No.  4,  p  179-184, 
October  1988.  2  fig,  4  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Nitrates, 
'Sludge,  'Nutrient  removal,  'Fatty  acids,  'Acti- 
vated sludge,  Phosphates,  Organic  compounds, 
Anaerobic  conditions,  Substrates,  Calcium,  Magne- 
sium, Sulfates,  Potassium,  Denitrification. 

The  response  of  phosphate  accumulating  activated 
sludge,  when  exposed  to  various  organic  com- 
pounds under  anaerobic  and  anoxic  conditions  is 
described.  Batch  experiments  were  used  to  study 
the  interactions  between  phosphate  release,  sub- 
strate utilization  and  the  concomitant  concentra- 
tion changes  of  ions  such  as  calcium,  magnesium, 
sulphate  and  potassium  in  sludge  derived  from  four 
full-scale  plants.  The  results  obtained  support  the 
hypothesis  that  phosphate  release  occurs  simulta- 
neously with  phosphate  uptake  under  anoxic  con- 
ditions. It  is  shown  that  substrate  utilization  is 
partitioned  between  the  requirements  associated 
with  phosphate  release  and  with  denitrification 
respectively,  and  that  the  relative  amounts  depend 
on  the  nature  of  the  substrate  and  the  origin  of  the 
sludge.  In  situations  where  these  substrate  consum- 
ing reactions  occur  in  parallel,  up  to  100%  of 
propionate  is  expended  on  phosphate  release.  The 
corresponding  value  for  acetate  may  be  as  low  as 
33%  while  with  compounds  such  as  lactate  the 
substrate  is  utilized  almost  exclusively  for  denitrifi- 
cation rather  than  phosphate  release.  (Author's 
abstract) 
W89-04389 

MODELLING  TECHNIQUES  FOR  BIOLOGI- 
CAL REACTION  SYSTEMS:  1.  MATHEMATI- 
CAL DESCRIPTION  AND  MODEL  REPRE- 
SENTATION, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 
A.  E.  Billing,  and  P.  L.  Dold. 
Water  SA  WASADV,  Vol.  14,  No.  4,  p  185-192, 
October  1988.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Mathematical  models, 
•Model  studies,  'Computers,  'Simulation, 
'Growth  kinetics,  Numerical  analysis,  Biomass, 
Sludge,  Aerobic  conditions,  Activated  sludge 
process,  Chemical  reactions,  Differential  equations. 

Biological  growth  applications  may  range  from  a 
laboratory  fermentation  for  the  production  of  a 
pharmaceutical  compound  to  the  treatment  of  mu- 
nicipal wastewater  in  a  full-scale  activated  sludge 
process.  A  comprehensive  mathematical  model  for 
the  simulation  of  biological  system  behavior  must 
account  for  a  large  number  of  reactions  between  a 


large  number  of  components.  A  matrix  format 
provides  a  useful  method  for  model  presentation. 
The  matrix  ensures  clarity  as  to  the  compounds, 
processes,  reaction  terms  and  stoichiometry  com- 
prising the  model.  It  allows  ready  comparison  of 
different  models  and  facilitates  incorporating  the 
model  in  a  computer  simulation  program.  The  first 
step  in  setting  up  the  matrix  is  to  identify  the 
compounds  of  relevance  in  the  model.  The  second 
step  is  to  identify  the  biological  processes  occur- 
ring in  the  system.  A  biological  model  of  limited 
complexity  was  selected  as  a  'demonstration' 
model.  The  model  incorporates  only  those  features 
which  relate  to  the  utilization  of  carbonaceous 
material  in  an  aerobic  activated  sludge  system.  For 
the  steady-state  situation,  where  the  system  oper- 
ates under  conditions  of  constant  influent  flow  and 
load,  the  derivative  terms  in  the  reactor  mass- 
balance  equations  fall  away.  This  reduces  the 
single-reactor-plus-settler  example  problem  to  a  set 
of  eight  simultaneous  non-linear  algebraic  equa- 
tions. In  the  dynamic  situation,  the  problem  re- 
mains one  of  solving  the  system  of  four  non-linear 
ordinary  differential  equations  and  four  algebraic 
equations.  Solution  procedures  for  solving  the  sets 
of  simultaneous  equations  resulting  from  the 
steady-state  and  dynamic  situations  necessitate  spe- 
cific considerations  for  each.  (See  also  W89-04391 
thru  W89-04392)  (Stoehr-PTT) 
W89-04390 


MODELLING  TECHNIQUES  FOR  BIOLOGI- 
CAL REACTION  SYSTEMS:  2.  MODELLING 
OF  THE  STEADY  STATE  CASE, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 
A.  E.  Billing,  and  P.  L.  Dold. 
Water  SA  WASADV,  Vol.  14,  No.  4,  p  193-206, 
October  1988.  6  fig,  4  tab,  14  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Model  testing,  •Mathemat- 
ical models,  *Model  studies,  *Growth  kinetics, 
Simulation,  Numerical  analysis,  Biomass,  Sludge, 
Aerobic  conditions,  Computers,  Mathematical 
equations,  Comparison  studies,  Finite  difference 
methods. 

In  a  biological  reaction  system,  'steady  state'  con- 
ditions are  defined  as  those  where  the  system  oper- 
ates under  conditions  of  constant  input  flow  rate 
and  load  and  where  the  operating  conditions  are 
held  constant.  For  the  steady  state  problem,  a  set 
of  simultaneous  non-linear  algebraic  equations 
must  be  solved.  Representing  the  mass  balance 
equations  in  a  matrix  format  assists  in  the  choice  of 
suitable  numerical  solution  procedures.  Five 
widely  used  procedures  are  evaluated  and  com- 
pared in  application  to  the  types  of  flow  sheet 
encountered  in  practice.  The  method  of  direct 
linearization,  although  performing  relatively  effi- 
ciently of  these  test  cases,  is  not  a  suitable  tech- 
nique for  general  use  in  a  simulation  program.  The 
methods  of  Wegstein  and  successive  substitution, 
although  simple  and  robust,  are  inappropriate  due 
to  their  slow  rates  of  convergence.  The  poor  per- 
formance of  Wegstein's  method  in  comparison  to 
that  of  successive  substitution  could  perhaps  be 
eliminated  by  applying  Wegstein  only  at  selected 
intervals.  Broyden's  method  converges  to  a  solu- 
tion in  comparatively  few  iterations.  However,  the 
method  as  implemented  requires  an  excessive 
amount  of  computational  effort  per  iteration.  Of 
the  methods  evaluated,  Newton's  appears  to  be  the 
most  favorable.  In  addition,  the  use  of  a  finite 
difference  approximation  to  the  Jacobian  matrix 
renders  it  a  generally  suitable  technique  for  the 
biological  flow-sheeting  systems  under  consider- 
ation. (See  also  W89-04390) 
W89-04391 


MODELLING  TECHNIQUES  FOR  BIOLOGI- 
CAL REACTION  SYSTEMS  3.  MODELLING 
OF  THE  DYNAMIC  CASE, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 
A.  E.  Billing,  and  P.  L.  Dold. 
Water  SA  WASADV,  Vol.  14,  No.  4,  p  207-218, 
October  1988.  4  fig,  3  tab,  6  ref,  appendix. 
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Waste  Treatment  Processes — Group  5D 


Descriptors:  'Wastewater  treatment,  *Model  stud- 
ies, 'Biological  wastewater  treatment,  'Growth 
kinetics,  'Dynamics,  'Mathematical  models, 
Model  testing,  Computers,  Simulation,  Numerical 
analysis,  Differential  equations. 

The  selection  of  an  integration  scheme  appropriate 
for  the  dynamics  of  biological  reaction  systems  is 
outlined.  The  dynamic  problem  involves  solving  a 
set  of  coupled  ordinary  differential  equations.  A 
multirate  technique  based  on  Gear's  approach  was 
developed.  Partitioning  of  the  system  on  the  basis 
of  the  model  alone  can  lead  to  inefficiencies  in  the 
implementation  of  the  multirate  technique.  This  is 
one  of  the  few  drawbacks  of  the  method.  In  prac- 
tice, partitioning  on  the  basis  of  practical  experi- 
ence and  by  trial  examination  of  the  system  was 
found  to  be  the  most  flexible  approach.  A  predica- 
tor-corrector  method  with  only  one  application  of 
the  corrector  was  found  to  be  particularly  suited  to 
the  dynamics  of  the  system.  The  steplength  adjust- 
ment procedure  proposed  by  Dahlquist  and  Jborck 
(1974)  has  been  found  to  be  appropriate.  The 
method  was  found  to  be  superior  to  Gear's  method 
of  steplength  halving  or  doubling.  (See  also  W89- 
04390  thru  W89-04391)  (Stoehr-PTT) 
W89-04392 


STUDY  OF  REACTION  KINETICS  FOR  THE 
PYROLYSIS  OF  BIOGENIC  SLUDGE, 

Oldenburg  Univ.  (Germany,  F.R.).  Fachbereich  9  - 

Chemie. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-04397 


ASSESSMENT  OF  EXCESS  BIOLOGICAL 
PHOSPHORUS  REMOVAL  DURING  ACTI- 
VATED SLUDGE  TREATMENT, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

S.  Yeoman,  M.  Hunter,  T.  Stephenson,  J.  N. 

Lester,  and  R.  Perry. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  7,  p  637-646,  July  1988.  4  fig,  2  tab,  59 

ref. 

Descriptors:  'Activated  sludge  process,  'Phospho- 
rus removal,  'Biological  wastewater  treatment, 
'Wastewater  treatment,  Water  pollution  control, 
Anaerobic  conditions,  Temperature  effects. 

Modified  laboratory  scale  activated  sludge  units 
were  designed  and  constructed  specifically  for 
excess  biological  phosphorus  removal.  Once  the 
sludge  units  became  operational,  several  modifica- 
tions were  executed  to  enhance  the  removal  of 
phosphorus.  These  modifications  included  the  im- 
provement of  anaerobic  conditions,  augmentations 
with  acetate  and  Acinetobacter/Aeromonas  spe- 
cies, and  increases  in  sludge  age  and  temperature. 
The  major  factor  found  to  influence  phosphorus 
removal  was  temperature;  a  1  C  increase  resulted 
in  a  2.6%  increase  in  phosphorus  removal  in  the 
12-25  C  temperature  range.  During  periods  of  high 
removal  experiments  were  undertaken  to  identify 
the  mechanism  involved.  Phosphorus  removal  is 
dependent  on  some  physiochemical  process;  it  ap- 
pears related  to,  but  not  totally  dependent  on, 
metabolic  activity.  (Brock-PTT) 
W89-04399 


EVALUATION  OF  SETTLEABILITY  AND  SEP- 
ARATION CHARACTERISTICS  OF  ACTIVAT- 
ED SLUDGE  BY  A  TURBIDITY  METER-IN- 
CORPORATING SVI  METER, 

Meidensha  Corp.,  Tokyo  (Japan).   Development 

Div. 

T.  Sekine,  H.  Tsugara,  S.  Urushibara,  N.  Furuya, 

and  S.  Matsui. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  7,  p  647-654,  July  1988.  7  fig,  5  ref. 

Descriptors:  'Activated  sludge  process,  'Munici- 
pal wastewater,  'Wastewater  treatment,  'Turbidi- 
ty, SVI  meter,  Supernatant  turbidity,  Settleability, 
Separation. 

A  newly  developed  SVI  analyzer  that  permits 
monitoring  of  variation  in  supernatant  turbidity 
was  tested  at  a  municipal  wastewater  treatment 


facility,  the  investigation  involved  continuous 
batch-settling  tests.  As  a  result,  changes  in  activat- 
ed sludge  characteristics  could  be  evaluated  by 
monitoring  time-serial  variations  in  supernatant 
turbidity  and  batch  settling  curves.  In  the  case  of 
filamentous  bulking,  the  supernatant  turbidity 
changed  inversely  to  30-minute  settled  volume 
(SV30)  or  SVI  raised  to  a  power  of  2.4.  It  was 
verified  that  the  SVI,  ISV  and  supernatant  turbidi- 
ty were  useful  for  status  supervision  of  activated 
sludge  and  control  indexes.  (Author's  abstract) 
W89-04400 


AMMONIA  REMOVAL  AND  RECOVERY 
FROM  UREA  FERTILIZER  PLANT  WASTE, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 
V.  K.  Minocha,  and  A.  V.  S.  Prabhakar  Rao. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  7,  p  655-664,  July  1988.  5  fig,  20  ref. 

Descriptors:  'Fertilizers,  'Wastewater  treatment, 
'Ureas,  'Ammonia  removal,  Ammonia,  Phosphor- 
ic acid,  Air  stripping. 

Air  stripping  is  the  most  simple  method  of  ammo- 
nia removal  from  fertilizer  wastewaters.  Studies 
were  carried  out  for  the  removal  and  recovery  of 
ammonia.  With  experimental  data,  a  nomogram 
was  generated  relating  the  three  controllable  varia- 
bles, namely  wastewater  flow  rate,  air  flow  rate 
and  percentage  ammonia  removal.  It  was  found 
that  one  liter  of  commercially  available  raw  grade 
phosphoric  acid  was  sufficient  to  absorb  the  am- 
monia stripped  out  from  more  than  275  liters  of 
wastewater  having  an  influent  ammonia  concentra- 
tion of  2000  mg/L.  (Author's  abstract) 
W89-04401 


MICROFLORA  IN  THE  COMBINED  FACUL- 
TATIVE POND  AND  AERATED  LAGOON 
SYSTEM  AT  A  SEA-BASED  SOLID  WASTE 
DISPOSAL  SITE, 

Gifu  Univ.  (Japan).  Dept.  of  Agricultural  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-04402 


EFFECTS  OF  PH,  TEMPERATURE  AND  AGI- 
TATION SPEED  ON  SLUDGE  ANAEROBIC 
HYDROLYSIS-ACIDIFICATION, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

C.  Perot,  M.  Sergent,  P.  Richard,  R.  P.  T.  Luu, 
and  N.  Millot. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  9,  No.  8,  p  741-752,  August  1988.  7  fig,  5  tab, 
18  ref,  append. 

Descriptors:  'Activated  sludge  process,  'Anaero- 
bic digestion,  'Biological  wastewater  treatment, 
♦Sludge  digestion,  'Wastewater  treatment,  Hy- 
drolysis-acidification, Methanogenesis,  Hydrogen 
ion  concentration,  Temperature  effects. 

Anaerobic  sludge  digestion  may  be  divided  into 
two  stages:  hydrolysis-acidogenesis  and  methano- 
genesis. These  phases  may  be  separated  to  improve 
the  efficiency  of  the  digestion.  The  hydrolysis  of 
sludge  was  studied  in  laboratory  fermenters  with 
the  aim  of  improving  volatile  fatty  acids  produc- 
tion during  the  first  phase.  The  influence  of  pH, 
temperature  and  agitation  speed  was  studied.  A 
mathematical  approach  to  this  problem  was  used 
by  means  of  a  statistical  tool:  methodology  experi- 
mental research  (MER).  For  a  specific  proglem, 
this  experimental  design  gave  results  under  a  wide 
range  of  conditions  with  only  a  few  tests.  Fifteen 
experiments  were  carried  out  to  study  the  influ- 
ence of  three  parameters  during  biological  hydrol- 
ysis of  a  mixed  sludge  sewage.  The  best  running 
conditions  for  hydrolysis  were  pH  =  6.8,  tempera- 
ture =  50  C  and  agitation  speed  =  545  rpm. 
(Brock-PTT) 
W89-04405 


METHANOGENIC  POTENTIAL  OF  SUB- 
STRATE IN  ANAEROBIC  DIGESTION  OF 
SEWAGE  SLUDGE, 

Istituto  di  Ricerca  sulle  Acque,  Bari  (Italy). 


A.  Brunneti,  F.  Lore,  and  V.  Lotito. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  8,  p  753-762,  August  1988.  5  fig,  7  tab, 
9  ref. 

Descriptors:  'Wastewaater  treatment,  'Activated 
sludge  process,  'Sludge  digestion,  'Anaerobic  di- 
gestion, 'Biological  wastewater  treatment,  Meth- 
anogenesis, Chemical  oxygen  demand,  Volatile 
solids,  Suspended  solids. 

A  new  procedure  for  evaluating  sewage  amenabil- 
ity to  anaerobic  digestion  has  been  developed.  This 
test  can  be  run  in  a  batch  reactor  without  mixing 
and  pH  correction,  using  for  subsequent  tests  the 
same  biological  seed  sludge  stored  without  any 
particular  care.  By  utilizing  as  a  seed  the  sludge 
digested  in  a  previous  test,  the  biological  potential 
apparently  improves.  Results  showed  that  for  dif- 
ferent kinds  of  sludge  the  specific  biogas  produc- 
tion (cu  m  biogas/kg  volatile  suspended  solids 
(VSS))  is  different.  This  means  that  VSS  concen- 
tration is  not  a  valid  parameter  for  evaluating  the 
methanogenic  potential  of  substrate.  A  more  valid 
parameter  would  be  COD  which  is  more  repre- 
sentative of  sludge  composition.  Application  of  the 
COD  method  for  wastewaters  is  being  investigated 
for  sludges.  (Brock-PTT) 
W89-04406 


SULPHATE  REMOVAL  EM  ACIDOGENIC 
PHASE  ANAEROBIC  DIGESTION, 

Universidade  Nova  de  Lisboa  (Portugal).  Facul- 

dade  de  Ciencias  e  Tecnologia. 

M.  A.  M.  Reis,  L.  M.  D.  Goncalves,  and  M.  J.  T. 

Carrondo. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  8,  p  775-784,  August  1988.  4  fig,  2  tab, 

23  ref. 

Descriptors:  'Activated  sludge  process,  'Anaero- 
bic digestion,  'Biological  wastewater  treatment, 
•Wastewater  treatment,  'Food-processing  wastes, 
'Sulfate  removal,  Sulfates,  Acidogenic  phase,  Mo- 
lasses, Hydrogen  ion  concentration,  Fermentation, 
Distilleries. 

The  acidogenic  phase  of  a  2-stage  anaerobic  diges- 
tion process  using  distillery  molasses  slops  effluent 
with  high  sulfate  concentrations  (4.2-5.1  g/L)  was 
investigated.  Sulfate  removal  was  studied  at  pH 
5.4,  5.8,  6.2,  6.6  and  in  a  stirred  reactor  (CSTR) 
and  in  an  upflow-fixed  film-fixed  bed  reactor  oper- 
ated at  22  h,  1.2  days  retention  time.  The  biological 
sulfate  removal  increased  with  pH  and  so  did  the 
acetic  acid  production  from  the  fermentative  and 
sulfate-reducing  bacteria.  For  the  same  pH  and 
hydraulic  retention  time  more  efficient  sulfate  re- 
moval was  obtained  in  the  fixed  film  reactor  than 
in  the  CSTR.  (Author's  abstract) 
W89-04407 


TREATMENT  OF  BANANA  STEM  JUICE: 
METHANE  AND  EFFLUENT  PURIFICATION, 

Instituto  Centroamericano  de  Investigacion  y  Tec- 
nologia Industrial,  Guatemala  City. 
J.  F.  Calzada,  M.  C.  Arriola,  C.  Rolz,  and  J. 
Valladares. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  9,  No.  8,  p  785-790,  August  1988.  1  fig,  5  tab, 
3  ref. 

Descriptors:  'Biological  treatment,  'Wastewater 
treatment,  'Anaerobic  digestion,  'Food-processing 
wastes,  'Effluents,  Banana  stem  juice,  Methane 
production,  Effluent  purification,  Water  hyacinth, 
Algae. 

The  preparation  of  banana  stems  for  retting  re- 
quires a  mechanical  crushing,  yielding  a  polluting 
juice.  This  juice  was  fed  to  methanogenic  reactors 
in  which  reticulated  polyurethane  foam  was  used 
as  support  for  bacteria.  Biogas  productivities 
ranged  from  0.66  to  1.76  v/vd  for  loads  of  3.5  to  10 
kg/cu  m.  Volatile  solids  reductions  (at  hydraulic 
retention  times  of  3  and  2  days)  ranged  from  38  to 
46%,  while  the  COD  (chemical  oxygen  demand) 
reductions  were  from  39  to  63%.  The  digestor 
effluent  was  further  treated  using  algal  or  water 
hyacinth  systems,  with  reductions  up  to  66%  in  10 
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days  and  95%  in  45  days  with  the  algae  system. 

(Author's  abstract) 

W89-04408 


BIOLOGICAL  PHOSPHATE  REMOVAL 
FROM  WASTEWATER  WITH  OXYGEN  OR  NI- 
TRATE IN  SEQUENCING  BATCH  REACTORS, 

TAUW  Infra  Consult  B.V.,  Deventer  (Nether- 
lands). 

G.  J.  F.  M.  Vlekke,  Y.  Comeau,  and  W.  K. 
Oldham. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  9,  No.  8,  p  791-796,  August  1988.  2  fig,  2  tab, 
Href. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge  process, 
'Anaerobic  digestion,  'Phosphorus  removal, 
'Phosphates,  Sequencing  batch  reactors,  Oxygen, 
Nitrate. 

The  feasibility  of  using  nitrate  as  the  sole  electron 
acceptor  for  biological  removal  from  wastewater 
was  tested.  Two  sequencing  batch  reactors,  one 
with  nitrate  and  the  other  one  with  air  to  supply 
oxygen,  were  used  to  develop  two  sets  of  acclimat- 
ed biomass.  It  was  possible  to  induce  biological 
phosphate  removal  with  nitrate  alone,  confirming 
the  ability  of  denitrifying  bacteria  for  this  process. 
A  preliminary  comparison,  however,  suggested 
that  nitrate  may  be  less  efficient  than  oxygen  for 
phosphate  uptake.  (Author's  abstract) 
W89-04409 


COUNTER  ION  EFFECT  ON  PHOSPHATE 
SORPTION, 

Centre  of  Excellence  in  Physical  Chemistry,  Pe- 
shawar (Pakistan). 

S.  Mustafa,  S.  Y.  Hussain,  N.  Rehana,  and  I.  Haq. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  9,  No.  8,  p  817-824,  August  1988.  4  fig,  4  tab, 
1 1  ref. 

Descriptors:  'Phosphorus  removal,  'Wastewater 
treatment,  'Anion  exchange,  'Water  reuse,  Phos- 
phate sorption,  Counter  ion  effect,  Chemical  analy- 
sis. 

Phosphate  sorption  on  the  strong  basic  anion  ex- 
changer Amberlite  IRA-400  as  a  function  of  the 
counter  ion  was  studied.  The  sorption  decreases  in 
the  order  OH(-)  >  Cl(-)  >  Br(-)  >  I(-).  Counter 
ion  released/phosphate  sorbed  ratios  indicate  that 
at  low  concentrations  the  resin  mostly  prefers  the 
doubly  charged  HP04(2-).  The  data  is  explained 
with  the  help  of  a  modified  Langmuir  and  mass 
law  action  equations.  (Author's  abstract) 
W89-04411 


WETTED  WALL  ULTRAVIOLET  PHOTOR- 
EACTOR  FOR  THE  DISINFECTION  OF  LIQ- 
UIDS, 

South  Bank  Polytechnic,  London  (England).  Dept. 

of  Chemical  Engineering. 

R.  C.  Ashton,  E.  G.  Killick,  G.  Shama,  and  A.  J. 

Smith. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  8,  p  853-856,  August  1988.  2  fig,  1  tab, 

7  ref. 

Descriptors:  'Disinfection,  'Wastewater  treat- 
ment, Ultraviolet  photoreactor,  Turbidity,  Mir- 
coorganisms 

Construction  details  are  given  for  an  ultraviolet 
photoreactor  designed  specifically  to  disinfect  liq- 
uids, particularly  wastewaters,  of  high  turbidity. 
The  liquid  to  be  disinfected  flows  vertically  as  a 
turbulent  film  concentrically  to  a  tubular  ultravio- 
let source.  A  particular  advantage  of  this  type  of 
photoreactor  is  that  the  liquid  does  not  foul  the 
ultraviolet  source  as  contact  between  the  two  does 
not  occur.  Preliminary  results  for  the  disinfection 
of  a  synethic  wastewater  at  different  flow  rates 
through  the  photoreactor  showed  that  as  the  volu- 
metric flow  rate  increases,  the  mean  time  for  UV 
exposure  decreases.  For  a  given  reactor  geometry, 
the  uppermost  limit  on  flow  rate  may  be  defined 
either  by  the  liquid  handling  capacity  of  the  equip- 
ment or  the  criterion   wastewater.   (Brock-PTT) 


W89-04412 


VOLATILIZATION  OF  WASTEWATER  TRACE 
ORGANICS  IN  SLOW  RATE  LAND  TREAT- 
MENT SYSTEMS, 

Yeungnam  Univ.,  Gyongsan  (Republic  of  Korea). 

Dept.  of  Environmental  Engineering. 

K.  S.  Park,  D.  L.  Sorensen,  J.  L.  Sims,  and  V.  D. 

Adams. 

Hazardous     Waste     and     Hazardous     Materials 

HWHME2,   Vol.   5,  No.   3,  p  219-229,   Summer 

1988.  2  fig,  5  tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Land  treat- 
ment, 'Organic  compounds,  'Land  disposal,  Tox- 
icity, Volatilization,  Slow  rate  land  treatment  sys- 
tems, Halogenated  hydrocarbons,  Chlorinated  hy- 
drocarbons. 

Volatilization  of  selected  toxic  volatile  organic 
compounds  (VOCs)  in  slow  rate  land  treatment 
(SR)  systems  was  studied  in  laboratory  soil  col- 
umns. Chloroform,  1,1,1-trichloroethane,  trichlor- 
oethylene,  and  1,2-dichlorobenzene  volatilized  29 
to  55%;  carbon  tetrachloride,  dichlorobromometh- 
ane,  dibromochloromethane,  tetrachloroethylene, 
and  1,3-dichlorobenzene  to  a  lesser  extent  (15- 
30%);  and  bromoform  volatilized  less  than  10%. 
The  soil  reduced  volatilization  losses  by  10-  to  100- 
fold  compared  with  theoretical  volatilization  from 
water.  The  soil  type  and  VOC  concentration  did 
not  affect  volatilization,  but  volatilization  increased 
with  temperature.  (Author's  abstract) 
W89-04415 


FILAMENTOUS  BULKING  IN  NUTRIENT  RE- 
MOVAL ACTIVATED  SLUDGE  SYSTEMS, 

Vysoka   Skola  Chemicko-Technologicka,   Prague 

(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Wanner,  and  P.  Grau. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,   No.   4/5,   p    1-8,    1988.   2   fig,    1   tab,   26  ref. 

Descriptors:  'Bulking  sludge,  'Nutrient  removal, 
'Activated  sludge  process,  'Microorganisms,  An- 
aerobic conditions,  Fermentation,  Oxygen  require- 
ments, Selective  media,  Bacteria,  Substrates,  Nitro- 
gen, Hydrolysis. 

The  behavior  of  filamentous  microorganisms  under 
anaerobic,  anoxic,  and  oxic  conditions  was  re- 
viewed. A  continual  changing  of  environmental 
conditions  is  characteristic  of  nutrient-removal  ac- 
tivated-sludge systems  and  leads  to  a  selective 
pressure.  The  following  types  of  microorganisms 
can  survive  in  the  biocenosis  of  activated  sludge: 
(1)  Fermentative  and  polyphosphate-accumulating 
bacteria  which  utilize  organic  substrate  under  an- 
aerobic conditions;  (2)  microorganisms  capable  of 
utilizing  oxidized  nitrogen  as  a  final  electron  ac- 
ceptor in  their  electron  transport  system;  and  (3) 
microorganisms  growing  under  low  substrate  con- 
centrations in  oxic  zones.  It  was  concluded  that  the 
growth  of  most  filamentous  microorganisms  is  sup- 
pressed under  anaerobic  and  anoxic  conditions. 
Filamentous  bulking  in  nutrient  removal  systems  is 
therefore  chiefly  caused  by  the  growth  of  filamen- 
tous microorganisms  in  oxic  zones.  Both  remaining 
original  soluble  substrate  and  the  soluble  substrate 
released  by  hydrolysis  of  particulate  substrate  en- 
meshed in  activated  sludge  floes  serve  as  an  elec- 
tron source  in  oxic  zones.  The  problems  with 
filamentous  bulking  in  nutrient-removal  systems 
may  be  considerably  reduced  by  compartmentali- 
zation  of  all  zones.  The  oxic  zone  should  be  com- 
partmentalized in  any  case.  (Author's  abstract) 
W  89-04444 


EXPERIENCE  WITH  A  SELECTOR  USED  FOR 
TREATMENT  OF  SUGAR  BEET  WASTE, 

Sugana  Zucker  G.m.b.H.,  Vienna  (Austria). 
E.  Ruider,  H.  Kroiss,  and  W.  von  der  Emde. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  9-21,   1988.   11  fig,  4  tab,   12  ref. 

Descriptors:  'Wastewater  treatment,  'Bulking 
sludge,  'Food-processing  wastes,  'Selectors,  'Ac- 
tivated sludge  process,  Sugar  crops,  Beets,  Pilot 
plants,  Selective  media,  Aeration,  Sludge  volume 
index,  Shock  loads,  Costs,  Austria. 


It  was  necessary  to  find  the  most  reliable  and 
economic  solution  for  the  wastewater  problems  of 
the  largest  sugar  mill  in  Austria.  Due  to  the  local 
situation  (small  receiving  water- 100-200  1/s,  rural 
area)  and  the  wastewater  volume  (up  to  45,000 
cubic  m/d)  of  this  factory  a  low-loaded  activated- 
sludge  plant  treating  this  low-concentration 
wastewater  turned  out  to  be  optimal.  The  major 
challenge  was  to  avoid  sludge  bulking  by  filamen- 
tous organisms.  Pilot  investigations  showed  that 
the  installation  of  a  selector  with  a  volume  of  2.5% 
of  the  aeration  tank  in  combination  with  nutrient 
addition  resulted  in  a  stable  and  low  sludge-volume 
index.  During  the  startup  phase  there  was  a  certain 
growth  of  filamentous  bacteria;  selection  was  start- 
ed when  the  substrate  became  a  limiting  factor  and 
excess  sludge  withdrawal  began.  The  results  of  the 
pilot  investigations  were  the  basis  for  the  design  of 
the  full-scale  plant.  The  installed  plant  consists  of  a 
6700-cubic-m-capacity  primary-sedimentation  tank, 
a  400-cubic-m  selector  (coarse-bubble-aeration 
tank),  a  main  aeration  tank  of  1 6,000-cubic-m  ca- 
pacity equipped  with  16  mammoth  rotors  each  9  m 
long,  and  a  final  settling  tank.  The  plant  has  now 
been  in  operation  for  three  years  and  has  provided 
low  effluent  concentration,  high  removal  efficien- 
cy, reliable  and  simple  operation,  the  capacity  to 
absorb  shock  loads,  and  startup  within  3-4  days. 
The  treated  effluent  will  be  recirculated  to  the 
factory  to  reduce  groundwater  consumption  and 
wastewater  discharge.  (Shidler-PTT) 
W89-04445 


OPTIMIZING  NITRIFICATION  IN  AERATION 
BASINS  WITH  SURFACE  AERATORS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserbau,    Wasserguete-    und    Abfallwirts- 

chaft. 

W.  Maier,  and  K.  Krauth. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  23-28,  1988.  6  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Nitrifica- 
tion, 'Aeration,  'Aerators,  'Aeration  lagoons,  Dis- 
solved oxygen,  Oxygen  requirements,  Compressed 
air,  Activated  sludge,  Absorption. 

Examination  of  the  operation  data  of  23  activated- 
sludge  plants  showed  that  surface  aerators  did  not 
nitrify  as  well  as  diffused  air.  Investigations  re- 
vealed that  the  oxygen  supply  to  the  sludge  limited 
the  nitrification  in  the  depths  of  the  tanks.  For  an 
oxygen  supply  from  a  single  source,  such  as  a 
surface  aerator,  the  activated  sludge  has  to  be 
provided  with  a  relatively  high  concentration  of 
oxygen  in  order  to  allow  for  uptake  during  the 
time  that  the  sludge  is  in  the  deeper  regions  of  the 
basin.  In  comparison  with  the  plants  using  surface 
aerators,  the  plants  with  compressed  air  systems 
had  higher  nitrification  rates  at  comparable  oxygen 
concentrations  as  measured  at  the  surface  of  the 
aeration  basins.  To  overcome  this,  it  is  necessary  to 
operate  surface  aeration  plants  with  a  higher  dis- 
solved-oxygen  concentration.  The  results  showed 
that  2.5  mg/L  of  oxygen  at  the  surface  was  neces- 
sary, whereas  for  diffused-air  plants  1.5  mg/L  over 
the  whole  tank  surface  was  adequate.  (Shidler- 
PTT) 
W89-04446 


AMMONIA  CONTROLLED  ACTIVATED 
SLUDGE  PROCESS  FOR  NITRIFICATION- 
DENITRIFICATION, 

Passavant-Werke  Michelbacher  Huette,  Aarbergen 

(Germany,  F.R.). 

P.  J.  Spies,  and  C.  F.  Seyfried. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  29-36,   1988.  5  fig,   1   tab,  8  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Wastewater  treatment,  'Activated  sludge  process, 
•Nitrification,  'Denitrification,  'Ammonia,  'Ni- 
trogen, Oxidation,  Nutrient  removal,  Effluents, 
Water  quality  standards,  Wastewater  facilities, 
'Aeration,  Optimization,  Process  control,  Tour- 
ism, Food-processing  wastes. 

The  sewage-treatment  plant  of  the  city  of  Husum 
(110,000  Population  Equivalents)  is  subject  to  very 
large    load    variations    due    to    tourism,    industry 
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(mainly  a  slaughterhouse),  and  trade.  The  effluent 
is  discharged  into  the  tidal  harbor  area.  The  ammo- 
nia-nitrogen standard  has  been  fixed  at  a  maximum 
of  5  mg/L  at  15  C  water  temperature  or  above. 
The  installed  plant  has  proved  to  meet  this  stand- 
ard safely.  The  biological  stage  consists  of  an  aer- 
ation plant  with  simultaneous  nitrification/denitri- 
fication.  The  oxygen  input  of  the  plant  is  con- 
trolled by  ammonia  measurement  inside  the  aer- 
ation tank.  The  ammonia  control  is  supplemented 
by  an  oxygen-control  sensor  to  eliminate  superflu- 
ous oxygen  input  in  borderline  cases.  This  design 
allows  the  full  exploitation  of  the  denitrification 
capacity  in  the  plant  as  well  as  the  required  de- 
crease in  nitrification.  Since  in  winter  the  load  on 
the  plant  is  reduced  by  about  50%,  almost  full 
nitrification  was  retained  even  at  a  water  tempera- 
ture of  3.5  C  in  the  aeration  tank.  The  ammonia- 
nitrogen  concentration  in  the  effluent  at  no  time 
exceeded  a  value  of  4.0  mg/L.  At  low-load  times  it 
was  first  found  that  the  rotors  transferred  too 
much  oxygen  into  the  aeration  tank  so  that  no 
denitrification  occurred.  After  optimizing  the  con- 
trol logic,  extensive  denitrification,  down  to  ni- 
trate-nitrogen values  of  2  mg/L  in  the  effluent,  was 
achieved.  (Shidler-PTT) 
W89-04447 


MICROSCOPIC  EVALUATION  OF  CARBON 
AND  PHOSPHORUS  ACCUMULATION  IN 
NUTRIENT  REMOVAL  ACTIVATED  SLUDGE 
PLANTS, 

Johannesburg    City   Health    Dept.    Labs.    (South 

Africa). 

L.  H.  Lotter,  and  M.  Murphy. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  37-49,  1988.  30  fig,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Nutrient  removal,  'Carbon, 
•Phosphorus,  'Microscopic  analysis,  Phosphorus 
removal,  Flocculation,  Biomass,  Slime,  South 
Africa. 

Successful  phosphorus  removal  by  an  activated- 
sludge  plant  depends  ultimately  on  the  ability  of 
the  biomass  to  store  carbon  in  the  form  of  polyhy- 
droxybutyrate  and  phosphate  as  polyphosphate. 
The  microscopic  evaluation  of  phosphate-removal 
plants-Bushkoppie  Sewage  Purification  Works, 
Goudkoppies  Works,  and  Northern  Works  Mod- 
ules 2  and  3  (Johannesburg,  South  Africa)-during 
startup  is  described.  Floc-forming  cells  in  the  aero- 
bic zone  of  an  efficient  phosphorus-removing  plant 
contained  large  polyphosphate  inclusions,  and 
were  usually  larger  in  size  than  anaerobic-zone 
cells.  In  a  new  activated-sludge  plant,  monitoring 
the  development  of  biomass  (after  seeding  with 
mixed  liquor  from  the  Goudkoppies  Works)  dem- 
onstrated the  rapid  formation  of  a  typical  activat- 
ed-sludge floe.  The  distinct  differences  between 
polyhydroxybutyrate  and  polyphosphate  storage  in 
the  anaerobic,  anoxic,  and  aerobic  zones  observed 
in  Goudkoppies  sludge  were,  however,  not  evident 
in  the  new  plant  until  two  weeks  after  startup;  the 
large  clusters  of  polyphosphate-containing  bacteria 
observed  in  phosphorus-removing  plants  were  con- 
sidered contingent  on  the  production  of  extracellu- 
lar slime.  This  was  borne  out  by  the  examination  of 
various  plants  for  the  presence  of  extracellular 
slime,  revealing  that  the  presence  of  this  material 
correlates  well  with  satisfactory  phosphorus  re- 
moval. (See  also  W89-04449)  (Author's  abstract) 
W89-04448 


OPERATING  EXPERIENCE  WITH  BIOLOGI- 
CAL NUTRIENT  REMOVAL  AT  THE  JOHAN- 
NESBURG BUSHKOPPIE  WORKS, 

Johannesburg     City     Engineer's     Dept.     (South 

Africa). 

A.  R.  Pitman,  B.  C.  Trim,  and  L.  van  Dalsen. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  4/5,  p  51-62,   1988.  3  fig,  6  tab,  10  ref, 

append. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Nutrient  removal, 
•Wastewater  facilities,  'Activated  sludge,  'Deni- 
trification, Phosphorus  removal,  Substrates,  Chem- 
ical oxygen  demand,  Fatty  acids,  Anaerobic  bacte- 
ria, Aeration,  Scum,  South  Africa. 


Operating  experience  at  Bushkoppie,  as  with  the 
other  biological  nutrient-removal  plants  in  Johan- 
nesburg, has  shown  that  this  process  can  produce 
consistently  good  results  (i.e.,  total  N  less  than  10 
mg/L  and  total  P  less  than  1.0  mg/L)  provided 
certain  basic  requirements  are  met.  The  quality  of 
the  substrate  fed  to  the  biological  nutrient-removal 
process  is  of  overriding  importance.  Sewages  con- 
taining significant  quantities  of  readily-biodegrada- 
ble COD,  in  particular,  short-chain  volatile  fatty 
acids,  promote  high  denitrification  rates  and  stimu- 
late the  growth  of  bacteria  such  as  Acinetobacter 
which  accumulate  excess  quantities  of  phosphate. 
Once  the  necessary  substrate  has  been  produced,  it 
must  be  made  available  to  phosphate-accumulating 
bacteria  in  the  anaerobic  zone  without  competition 
from  other  organisms.  For  this  reason,  nitrate  and 
oxygen  inputs  to  the  anaerobic  zone  should  be 
avoided.  Aeration  should  be  such  that  ammonia  is 
just  completely  oxidized  by  the  end  of  the  main 
anaerobic  zone,  with  overaeration  above  this  point 
being  avoided,  as  it  can  produce  unnecessary  fur- 
ther nitrification  and  aerobic  phosphate  release. 
The  proliferation  of  nuisance  scums  can  be  avoided 
by  ensuring  a  free  surface  passage  through  the 
complete  activated-sludge  reactor.  Waste  sludge 
handling  and  treatment  must  be  such  that  phospho- 
rus-rich side  streams  do  not  overload  the  phos- 
phate-removal capacity  of  the  main  process.  (See 
also  W89-04448)  (Shidler-PTT) 
W89-04449 


START-UP  AND  RUNNING-IN  OF  THE 
SOREQ  BIOLOGICAL  WASTEWATER  TREAT- 
MENT PLANT, 

Tahal     Consulting     Engineers     Ltd.,     Tel-Aviv 

(Israel). 

Y.  Gruber,  D.  Farchill,  G.  Arueste,  and  M. 

Goldstein. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  63-75,   1988.  5  fig,  2  tab,  7  ref. 

Descriptors:  'Wastewater  facilities,  'Biological 
wastewater  treatment,  'Testing  procedures,  'Proc- 
ess control,  'Project  planning,  Computers,  Aera- 
tors, Clarifiers,  Israel. 

The  Soreq  biological  wastewater-treatment  plant 
was  recently  brought  into  operation  after  the  com- 
pletion of  a  comprehensive  preliminary  testing  pro- 
gram. The  facilities-including  preliminary  treat- 
ment, two  large  biological  reactors  (each  equipped 
with  thirty-six  horizontal  rotor/aerator  units),  and 
five  clarifiers  of  fifty-two  meters  diameter-are  op- 
erated through  a  distributed  automation  and  con- 
trol system  of  programmable  controllers  and  a 
man/machine  interface  based  on  multiple  industrial 
microcomputers.  The  following  general  conclu- 
sions may  be  drawn  from  experience  at  the  Soreq 
treatment  plant:  (1)  The  investment  in  preparatory 
activities,  such  as  testing  with  clear  water  and 
personnel  training,  has  proved  to  be  most  effective 
in  expediting  the  startup  sequences  and  minimizing 
mechanical  and  process  failures  when  running  in 
with  wastewater;  (2)  the  planning  and  management 
of  startup  activities  through  the  'Operations  Co- 
ordinating Committee'  resulted  in  an  efficient  and 
smooth  transition  from  simulated  operation  with 
clear  water  to  full-scale  running  in  of  the  plant 
with  wastewater;  and  (3)  the  direct  participation 
and  supervision  by  the  design  consultant's  'Run- 
ning-in  Team',  throughout  all  stages  of  the  plant's 
startup  and  running-in  sequences,  fully  utilizes  the 
knowledge  and  experience  of  the  design  personnel, 
and  ensures  the  maximum  performance  of  the  fa- 
cilities. (See  also  W89-04451)  (Shidler-PTT) 
W89-O4450 


OXYGEN  TRANSFER  MEASUREMENTS  AND 
AIR  DISTRIBUTION  FOR  AN  AERATION 
BASIN  WITH  FINE  BUBBLE  DIFFUSERS, 

Milwaukee  Metropolitan  Sewerage  District,  WI. 

Treatment  Services  Div. 

R.  Warriner. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  77-84,   1988.  4  fig,  4  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Oxygen  transfer,  'Air  circulation, 
•Aerators,  *Efficiency,  Diffusers,  Dissolved 
oxygen,  Oxygen  uptake,  Activated  sludge,  Off-gas, 
Design  criteria. 


The  off-gas  method  was  used  to  study  oxygen 
transfer  efficiency  in  a  long  narrow  activated- 
sludge  basin.  The  basin  was  equipped  with  square 
ceramic  fine-pore  diffuser  plates  arranged  in  a  uni- 
form longitudinal  pattern  at  a  depth  of  4.3  m. 
Oxygen-transfer  efficiency  during  the  second  and 
third  years  following  diffuser  cleaning  was  be- 
tween 15  and  17%,  at  20  C  and  zero  dissolved- 
oxygen  concentration.  A  uniform  distribution  of 
air  to  the  tank  was  compared  with  a  tapered  air 
supply  (more  air  at  the  inlet  end  and  less  at  the 
outlet).  The  tapered  air  supply  gave  lower  dis- 
solved oxygen  at  the  outlet  and  did  not  increase 
overall  oxygen  transfer.  With  a  3-fold  to  5-fold 
variation  in  air  flow  at  either  the  inlet  or  outlet 
zone  of  the  basin,  the  oxygen  transfer  efficiency, 
adjusted  for  zero  dissolved  oxygen,  stayed  con- 
stant. (See  also  W89-04450)  (Author's  abstract) 
W89-04451 


EVALUATION  OF  THE  EFFICIENCY  OF  A 
NEW  AERATION  SYSTEM  AT  HENRIKSDAL 
SEWAGE  TREATMENT  PLANT, 

Stockholm      Water     and      Wastewater     Works 

(Sweden). 

L.-G.  Reinius,  and  J.  Hultgren. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  4/5,  p  85-92,  1988.  6  fig,  1  tab. 

Descriptors:  'Wastewater  facilities,  'Activated 
sludge  process,  'Aerators,  'Oxygenation,  'Effi- 
ciency, Respiration,  Air  circulation,  Oxygen  trans- 
fer, Mass  transfer,  Nitrification,  Diffusers,  Clog- 
ging, Sensors,  Computers,  Data  acquisition, 
Sweden. 

Henriksdal  sewage-treatment  plant  is  the  largest 
plant  in  Stockholm  with  a  design  flow  of  370,000 
cubic  m/d.-  In  one  of  the  eleven  aeration  tanks  a 
new  fine-bubble  aeration  system  has  been  in  oper- 
ation since  August  1985.  Instruments  installed  in- 
clude separate  airflow  monitors  in  each  of  the  five 
zones  and  DO  probes  in  the  inlet  and  outlet  of  the 
zones.  The  instruments  are  connected  to  a  comput- 
er for  data  acquisition.  To  evaluate  the  efficiency 
of  the  aeration  system  the  oxygenation-transfer 
capacity  was  calculated  from  the  oxygen  mass- 
balance  equation  for  each  zone  as  a  function  of 
airflow.  When  the  overall  mass-transfer  coeffi- 
cients (at  process  conditions)  are  known  as  func- 
tions of  the  airflow  the  mass-balance  equation  can 
be  used  to  calculate  the  respiration  rate  in  each 
zone.  The  computer  has  been  logging  data  for  22 
months,  and  it  is  possible  to  calculate  hourly  respi- 
ration rates  in  the  different  zones  throughout  this 
period.  It  is  very  important  to  know  the  respiration 
along  the  tank  and  how  it  varies  in  order  to  get  the 
optimal  tapering  of  the  diffusers  when  it  is  time  to 
change  the  aeration  system  in  the  other  10  tanks. 
Over  the  year,  the  calculations  show  a  different 
pattern  in  the  respiration;  this  pattern  depends  on 
the  rate  of  nitrification.  Another  use  of  the  calcula- 
tion of  the  oxygenation-transfer  efficiency  is  to 
recognize  whether  any  long-term  change  occurs 
due  to  clogging  of  the  diffusers.  (Author's  abstract) 
W89-04452 


DISSOLVED  OXYGEN  CONTROL  IN  THE  AC- 
TIVATED SLUDGE  PROCESS, 

Meiring  and  Partners,  Pretoria  (South  Africa). 
J.  L.  Barnard,  and  P.  G.  J.  Meiring. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  93-100,  1988.  6  fig,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Dissolved  oxygen,  'Aerators, 
•Process  control,  'Efficiency,  Air  circulation,  Nu- 
trient removal,  Respiration,  Water  quality  stand- 
ards, Automation,  Sensors,  Pumps,  Energy  costs. 

The  increased  cost  of  energy  and  the  need  for 
biological  removal  of  nutrients  has  resulted  in  re- 
newed interest  in  dissolved-oxygen  control  in  the 
activated-sludge  process.  The  performance  of  nu- 
trient-removal plants  depends  largely  on  the  effec- 
tiveness and  reliability  of  the  DO-control  equip- 
ment, especially  where  low  levels  are  required  for 
both  nitrogen  and  phosphate  in  the  effluent.  In 
fine-bubble  diffused-air  aeration-system 

(FBDAAS)  plants  with  multiple  basins  and  a  cen- 
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tral  blower  house,  the  proper  division  of  the  air- 
flow to  the  various  modules  has  presented  prob- 
lems. Monitoring  of  the  airflows  and  secondary 
loops  for  balancing  the  airflow  to  each  module 
after  each  change  in  airflow  proved  to  be  the  best 
method  of  ensuring  the  correct  airflow  to  each 
module.  The  best  position  for  the  probes  in 
FBDAAS  plants  or  surface-aeration  plants  having 
formal  anoxic  zones  with  mixed-liquor  recycle 
pumps  is  just  ahead  of  the  pumps.  For  'combined' 
anoxic/aeration  plants  with  a  combined  reactor, 
the  best  position  was  found  to  be  between  the  last 
two  aerators.  Channel  systems  present  a  problem 
in  that  the  variations  in  DO  are  too  small  and  one 
must  resort  to  control  systems  using  respiration 
techniques.  Proper  backup  systems  are  necessary 
for  nutrient-removal  plants;  these  may  consist  of 
timer  switches  for  surface-aeration  plants  or  digital 
or  analog  signals  representing  the  diurnal  oxygen 
demand,  supplanting  the  DO-derived  signal  during 
failure  of  the  control  system.  (Shidler-PTT) 
W89-04453 


IMPROVED  OXYGEN  DISSOLUTION  CON- 
TROL FOR  OXYGEN  ACTIVATED  SLUDGE, 

Arkansas  State  Univ.,  State  University.  Dept.  of 

Engineering. 

R.  C.  Clifft,  and  M.  T.  Garrett. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  101-108,  1988.  3  fig,  3  tab,  6  ref. 

Descriptors:  *Wastewater  treatment,  'Activated 
sludge,  'Dissolved  oxygen,  'Process  control,  'Ef- 
ficiency, Design  flow,  Design  criteria,  Vacuum- 
exhaust  control,  Simulation  analysis,  Cost  analysis, 
Wastewater  facilities,  Houston,  Texas. 

Now  that  oxygen-production  facilities  can  be  con- 
trolled to  match  the  requirements  of  the  dissolution 
system,  improved  oxygen-dissolution  control  can 
result  in  significant  cost  savings  for  oxygen-activat- 
ed sludge  plants.  The  potential  cost  savings  of  the 
vacuum-exhaust  control  (VEC)  strategy  for  the 
city  of  Houston,  Texas,  69th  Street  Treatment 
Complex  is  examined.  VEC  involves  operating  a 
closed-tank  reactor  slightly  below  atmospheric 
pressure  and  using  an  exhaust  apparatus  to  remove 
gas  from  the  last  stage  of  the  reactor.  Computer 
simulations  for  one  carbonaceous  reactor  at  the 
69th  Street  Complex  are  presented  for  the  VEC 
and  conventional  control  strategies.  At  80%  of 
design  loading  VEC  was  found  to  provide  an 
oxygen-utilization  efficiency  of  94.9%  as  compared 
to  77.0%  for  the  conventional  control  method.  At 
design  capacity  the  oxygen-utilization  efficiencies 
for  VEC  and  conventional  control  were  found  to 
be  92.3%  and  79.5%.  Based  on  the  expected  turn- 
down capability  of  Houston's  oxygen  production 
facilities,  the  simulations  indicate  that  the  VEC 
strategy  will  more  than  double  the  possible  cost 
savings  of  the  conventional  control  method.  Addi- 
tional savings  at  80%  and  100%  of  design  loading 
are  estimated  to  be  $113,000  and  $46,500  per  year 
for  the  VEC  strategy.  (Author's  abstract) 
W89-04454 


light  of  the  transient  nature  of  physical,  chemical, 
and  biological  factors  controlling  the  mechanism 
of  the  activated-sludge  process,  a  unified  kinetics 
model  would  seem  most  unlikely.  As  regards  load 
distribution,  the  empirical  equation  C/C  sub  0  = 
u/(u  +  Kx)  well  described  the  BOD  distribution  in 
the  aeration  tanks  whatever  the  flow  characteris- 
tics and  tank  geometry.  In  this  equation  C  =  the 
exit  concentration  of  tracer  at  time  t,  C  sub  0  = 
the  mass  of  tracer  divided  by  nominal  tank  volume, 
u  =  flow  velocity,  and  x  =  distance.  The  equation 
is  definitely  valid  in  field  installations  operating 
under  conventional  conditions.  The  activated- 
sludge  system  is  so  complex,  a  detailed  examina- 
tion of  a  few  sets  of  data  can  be  of  more  practical 
value  than  trying  to  fit  observed  data  to  sophisti- 
cated models  which  may  attempt  to  be  over-pre- 
cise. (Author's  abstract) 
W89-04455 


OPTIMISATION  AND  UPRATING  OF  ACTI- 
VATED SLUDGE  PLANTS  BY  EFFICIENT 
PROCESS  DESIGN, 

Water  Research  Centre,  Stevenage  (England). 
B.  Chambers,  and  G.  L.  Jones. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  121-132,  1988.  3  fig,  1  tab,  25  ref. 

Descriptors:  'Wastewater  facilities,  'Activated 
sludge  process,  'Model  studies,  'Optimization, 
♦Efficiency,  Oxygen  demand,  Oxygen  nitrates,  Ki- 
netics, Aerators,  Computer  programs,  Design  cri- 
teria, Plug  flow,  Water  quality. 

The  WRc  Activated  Sludge  Model  has  been  devel- 
oped over  a  number  of  years  and  is  based  on  the 
concept  of  describing  the  kinetics  of  BOD  removal 
by  including  a  Monod  term  for  growth  and  a 
Michaelis/Menten  term  for  enzymatic  activity. 
Since  the  first  formulation  of  the  model,  further 
equations  have  been  added  which  describe  the  use 
of  oxygen  and  nitrate  as  electron  acceptors  for  the 
conversion  of  BOD.  The  model  equations  can  be 
used  to  predict  the  performance  of  most  configura- 
tions of  the  activated-sludge  process  by  using  the 
'tanks  in  series'  concept  to  describe  aeration-tank 
mixing  characteristics.  Solutions  to  the  equations 
are  easily  obtained  by  standard  numerical-integra- 
tion techniques  using  a  computer.  The  software 
has  been  written  in  such  a  way  that  the  model  can 
be  used  interactively  by  a  plant  designer.  Results 
obtained  using  the  mathematical  model  have  been 
used  to  redesign  several  full-scale  activated-sludge 
plants  in  the  UK.  In  some  cases,  it  has  been  possi- 
ble to  reduce  the  energy  costs  for  aeration  by  40% 
while  maintaining  effluent  quality  by  accurately 
matching  the  supply  of  oxygen  to  the  spatially- 
varying  oxygen  demand  in  plug-flow  aeration 
tanks.  Bulking-sludge  problems  have  also  been 
solved  by  the  conversion  of  completely-mixed  aer- 
ation tanks  to  plug-flow  aeration  tanks  with  com- 
plementary redesign  of  the  aeration  system.  (Au- 
thor's abstract) 
W89-04456 


PERFORMANCE  ANALYSIS  OF  THE  AER- 
ATION TANKS  IN  THE  ACTIVATED  SLUDGE 
SYSTEM, 

Kobe  Univ.  (Japan).  Dept.  of  Civil  Engineering. 
Y.  Iida. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  109-120,  1988.  7  fig,  2  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Aerators,  'Efficiency,  'Tracers, 
Performance  evaluation,  Substrates,  Fluid  flow, 
Flow  pattern,  Mixing,  Load  distribution,  Oxygen 
demand,  Mathematical  models,  Mathematical 
equations. 

The  performance  of  large-scale  aeration  tanks  from 
the  viewpoints  of  substrate  behavior  and  character- 
istics of  fluid  flow  was  evaluated.  The  results  of 
tracer  studies  applied  to  mathematical  models  indi- 
cated that  flow  was  subject  to  high  longitudinal 
and  latitudinal  dispersion  in  the  aeration  tanks. 
However,  the  flow  patterns  were  too  complicated 
to  describe  satisfactorily  with  the  mathematical 
models;  a  key  problem  lay  in  trying  to  join  a 
transient  system  to  an  equilibrium  model.  In  the 


INVESTIGATIONS  OF  SECONDARY  SET- 
TLING  AT  A  LARGE  TREATMENT  PLANT, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Sanitary  Engineering. 
D.  J.  Lumley,  P.  Balmer,  and  J.  Adamsson. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  133-142,  1988.  6  fig,  3  tab,  14  ref. 
Swedish  Board  for  Technical  Development  con- 
tract 84-4448. 

Descriptors:  'Wastewater  treatment,  'Secondary 
wastewater  treatment,  'Wastewater  facilities,  'Ac- 
tivated sludge,  'Sedimentation,  'Effluents,  Water 
quality  standards,  Average  flow,  Peak  flow,  Sus- 
pended solids,  Polymers,  Settling  tanks,  Sensors. 

The  sedimentation  phase  of  the  activated-sludge 
process  has  a  large  influence  on  the  effluent  quality 
of  secondary  wastewater-treatment  plants.  Increas- 
ingly-stringent effluent  guidelines  emphasize  the 
need  to  improve  the  performance  of  secondary 
settlers.  Full-scale  studies  of  rectangular  settlers 
were  made  at  a  secondary-treatment  plant  with  an 
average  flow  of  4  cubic  m/s.  The  non-settleable 
fraction  of  the  effluent  suspended  solids  defines  an 
upper  limit  to  settler  efficiency.  Polymer  can  be 


used  to  enhance  settling  when  dealing  with  peak 
flow  situations.  The  mass  of  solids  in  the  settler, 
needed  to  calculate  a  mass  balance  of  the  activat- 
ed-sludge process,  can  be  estimated  by  a  simple 
model  based  on  the  sludge-blanket  depth  and  the 
average  concentration  of  the  sludge  blanket  at  a 
central  location  in  a  settler.  Online  instruments  are 
useful  for  monitoring  rapid  and  periodic  changes  in 
the  state  of  the  activated-sludge  process.  (Author's 
abstract) 
W89-04457 


INFLUENCE  OF  THE  DEPTH  OF  THE  SEC- 
ONDARY SEDIMENTATION  TANKS  ON  THE 
SEDIMENTATION  EFFICIENCY  AT 

BROMMA  SEWAGE  TREATMENT  PLANK, 

Stockholm     Water     and     Wastewater      Works 

(Sweden). 

M.  Tendaj-Xavier,  and  J.  Hultgren. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  143-152,  1988.  4  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Secondary 
wastewater  treatment,  'Sedimentation,  'Settling 
tanks,  'Design  criteria,  'Efficiency,  Chemical  pre- 
cipitation, Biological  wastewater  treatment,  Acti- 
vated sludge,  Nitrification,  Denitrification,  Sus- 
pended solids,  Water  quality  standards,  Ammoni- 
um, Design  flow,  Sweden. 

Bromma  sewage-treatment  plant  is  the  second- 
largest  plant  in  Stockholm  with  a  design  flow  of 
160,000  cubic  m/d.  The  wastewater  is  treated  me- 
chanically, chemically  by  pre-precipitation  with 
ferrous  sulfate,  and  biologically  by  the  activated- 
sludge  process.  The  requirements  for  the  plant  are 
8  mg  BOD  sub  7/L,  0.4  mg  P/L,  and  2  mg 
ammonium  N/L.  The  ammonium  requirement  is 
for  the  period  July-October.  In  order  to  meet  these 
rather  stringent  requirements,  the  biological  step 
was  expanded  3  years  ago  with  6  new  sedimenta- 
tion tanks.  The  6  new  tanks  have  the  same  area  as 
the  6  old  ones,  but  they  have  a  depth  of  only  3.7  m 
compared  with  the  depth  of  the  old  tanks,  5.7  m. 
Experience  from  the  first  years  of  operation  of  the 
new  secondary-sedimentation  tanks  is  that  they  are 
more  sensitive  and  less  efficient  than  the  older 
ones.  It  seems  that  the  effluent  suspended-solids 
concentration  from  the  old  tanks  is  less  influenced 
by  rapid  flow  variations  than  that  from  the  new 
ones.  During  the  nitrification  period,  denitrifica- 
tion takes  place  to  some  degree  in  the  sedimenta- 
tion tanks.  This  may  cause  loss  of  solids  and  it  has 
been  observed  that  the  deeper  old  tanks  usually 
produce  an  effluent  of  better  quality  and  seem  to 
be  less  influenced  by  denitrification  than  the  new 
ones.  (Author's  abstract) 
W89-04458 


EFFECT  OF  ACTIVATED  SLUDGE  PROCESS- 
ES ON  SECONDARY  SETTLING  TANK  EFFI- 
CIENCIES, 

Ceske  Vysoke  Uceni  Technicke  v  Praze. 

Z.  Konicek,  and  J.  Burdych. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  153-163,  1988.  3  fig,  4  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Secondary 
wastewater  treatment,  'Activated  sludge  process, 
'Settling  tanks,  'Aeration,  'Performance  evalua- 
tion, Comparison  studies,  Wastewater  facilities. 
Particulate  matter,  Flow  pattern,  Turbulent  flow, 
Density  currents,  Design  criteria,  Efficiency. 

To  show  the  complexity  of  the  problems  connect- 
ed with  the  activated-sludge  separation  efficiency 
in  sewage  treatment  plants,  studies  were  conducted 
in  18  plants  where  various  aeration  methods  and 
different  types  of  secondary  settling  tanks  are  used. 
As  measured  by  the  number  of  particles  in  the 
secondary  settling-tank  effluent,  efficiency  was  af- 
fected by  the  parameters  of  the  aeration  process  as 
well  as  by  the  sludge-loading  and  solids-retention 
time  of  the  activated  sludge.  Turbulence  conditions 
in  the  aeration  tanks  and  flow  patterns  in  the 
secondary  settling  tanks  were  of  great  importance. 
In  diffused-air  aeration  the  degree  of  particle  disin- 
tegration was  relatively  low  and  mechanical  aer- 
ation, with  horizontal  or  vertical  rotors,  was  some- 
what worse  in  this  respect.  Of  the  secondary  set- 
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tling-tank  types,  the  vertical-flow  and  circular- 
with-radial-flow  tanks  were  the  most  efficient.  Of 
the  rectangular  types,  those  with  transverse  hori- 
zontal flow  showed  better  flow  patterns  than  those 
with  longitudinal  horizontal  flow.  To  ensure  favor- 
able flow  patterns  and  a  higher  separation  efficien- 
cy, deep  inlets  near  the  bottom  of  the  secondary 
settling  tanks  were  essential.  The  density  current 
occurring  along  the  bottom  of  the  tank  had  the 
advantage  that  it  decreased  the  number  of  activat- 
ed-sludge particles  smaller  than  60  microns  in  the 
secondary  settling-tank  effluent.  (Author's  ab- 
stract) 
W89-04459 


INFLUENCE  OF  BLADE  HEIGHT  ON  THE 
REMOVAL  OF  SLUDGE  FROM  ACTIVATED 
SLUDGE  SETTLING  TANKS, 

Fachhochschule  Koeln  (Germany,  F.R.). 

E.  Billmeier. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  165-175,  1988.  7  fig,  1  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Secondary 
wastewater  treatment,  'Activated  sludge  process, 
'Settling  tanks,  'Storm  wastewater,  'Design  crite- 
ria, Wastewater  facilities,  Water  quality,  Mixed 
liquor  solids,  Sludge  thickening,  Sludge  solids, 
Sedimentation. 

The  quality  of  effluent  from  activated-sludge 
plants  depends  on  the  efficiency  of  the  final  settling 
tanks,  which  should  be  designed  to  handle  the 
sludge  load  in  storm-flow  conditions.  Because  of 
the  importance  of  continuous  sludge  removal  final 
settling  tanks  with  horizontal  flow  have  to  fulfill 
the  functions  of  thickening  and  collection  of 
sludge.  The  solids  in  the  removed  sludge  need  to 
flow  freely  to  the  return  sludge  draw-off.  In  circu- 
lar tanks  with  rotating  scraper  arms  this  will  be 
achieved  only  by  installing  the  correct  blade 
height.  The  calculation  depends  on  many  final 
settling  operational  parameters.  Most  of  the  exist- 
ing blades  in  circular  tanks  are  too  small,  so  that 
many  treatment  plants  work  inefficiently.  Such 
disadvantages  can  be  eliminated  by  simple  meas- 
ures such  as  blade  enlargement,  raising  the  rota- 
tional velocity,  or  lengthening  the  existing  arms. 
(Author's  abstract) 
W89-04460 


USE  OF  SUBMERGED  BIOLOGICAL  FILTERS 
FOR  NITRIFICATION, 

Emschergenossenschaft  und  Lippeverband,  Essen 

(Germany,  F.R.). 

S.  Schlegel. 

Water  Science  and  Technology  WSTED4,  Vol 

20,  No.  4/5,  p  177-187,  1988.  7  fig,  1  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Advanced 
wastewater  treatment,  'Biofiltration,  'Subsurface 
filters,  'Aeration,  'Nitrification,  Activated  sludge 
process,  Protozoa,  Bacteria,  Oxygen  demand,  Kjel- 
dahl  procedure,  Denitrification,  Biological  degra- 
dation, Trickling  filters,  Effluents,  Suspended 
solids,  Settling  tanks,  Clogging,  Performance  eval- 
uation, Installation. 

Trials  using  submerged  biological  filters,  made  of 
molded  polyethylene  and  aerated  by  compressed 
air,  are  described.  The  tests  included  operation  as  a 
submerged  biological  filter  with  sludge  recycle,  or 
activated-sludge  process  with  submerged  biologi- 
cal filter  (configuration  A);  as  a  single-stage  sub- 
merged biological-filter  installation  (configuration 
B);  and  as  a  secondary  submerged  biological-filter 
stage  (configuration  C).  In  configuration  A  the 
filter  is  populated  mainly  by  protozoa.  The  use  of 
the  filter  is  therefore  mainly  to  eliminate  solids 
(bacteria)  by  protozoa.  When  the  hydraulic  condi- 
tions are  insufficient,  there  is  a  risk  of  clogging.  In 
configuration  B,  BOD  and  Kjeldahl-nitrogen  re- 
duction take  place  successively.  The  installation  is 
relatively  simple  to  operate.  The  same  also  applies 
to  configuration  C;  this  is  used  for  nitrification 
purposes.  Extensive  BOD  elimination  is  advisable 
in  the  upstream  activated-sludge  or  trickling-filter 
stage.  Denitrification  is  not  possible.  As  a  result  of 
biological  degradation,  the  effluent  from  all  sub- 
merged biological-filter  installations  contains  sus- 
pended   solids   which   have   to   be   separated   to 


achieve  low  BOD  and  COD  concentrations.  This 
can  take  place  in  a  settling  tank.  Filtration  can  also 
be  a  practical  method.  Separation  of  solids  can  be 
dispensed  with  if  a  downstream  polishing  pond  is 
installed.  (Shidler-PTT) 
W89-04461 


ANAEROBIC-AEROBIC  TREATMENT  OF  IN- 
DUSTRIAL WASTEWATER, 

Ruhrverband,  Essen  (Germany,  F.R.). 

H.  Bode. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  189-198,  1988.  8  fig,  1  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Anaerobic  digestion,  'Aer- 
obic treatment,  'Industrial  wastewater,  'Ammo- 
nia, Nitrogen,  Combined  treatment,  Food-process- 
ing wastes,  Effluents,  Water  quality,  Economic 
aspects,  Design  criteria,  Wastewater  facilities,  Per- 
formance evaluation,  Pectin  processing,  Beet-sugar 
processing,  Animal-byproducts  processing. 

A  combined  anaerobic/aerobic,  and  a  solely  aero- 
bic, treatment  of  some  food-processing 
wastewaters  were  compared.  Wastewaters  from 
pectin  production,  beet-sugar  manufacture,  and  an 
animal-pulp  factory  (in  which  byproducts  from 
poultry  slaughterhouses  are  processed)  were  treat- 
ed in  two  experimental  process  lines.  One  line 
consisted  of  anaerobic  treatment  prior  to  aerobic 
treatment;  in  the  other,  only  aerobic  treatment  was 
applied.  Aerobic  treatment  alone  yielded  slightly- 
better  final  effluent  concentrations  for  sugar  and 
pectin  wastewater;  the  differences  were,  however, 
so  minor  that  they  can  be  neglected  in  deciding 
between  treatment  systems.  It  is  well-known  that 
anaerobic  treatment  operates  with  extreme  energy 
economy  and  that  less  sludge  is  produced  in  the 
combined  system  compared  to  a  solely  aerobic 
treatment.  In  the  case  of  the  animal-pulp 
wastewater  anaerobic/aerobic  treatment  cannot  be 
recommended.  The  selective  elimination  of  carbo- 
naceous compounds  in  the  anaerobic  process 
leaves  behind  much  higher  loads  of  ammonium 
nitrogen  than  in  a  solely  aerobic  process.  This 
causes  severe  operational  problems.  The  experi- 
ments with  the  pectin  wastewater  led  to  the  design 
of  a  full-scale  treatment  process.  This  plant  has 
been  in  operation  for  several  months  now.  The 
results  of  the  treatment  are  satisfactory.  They  are 
very  similar  to  those  found  in  the  experimental 
work.  (Shidler-PTT) 
W89-04462 


ROLE  OF  STRATEGIES  IN  THE  DEVELOP- 
MENT OF  LARGE  SEWAGE  TREATMENT 
WORKS, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

P.  Lowe. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  199-207,  1988.  2  fig,  4  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Alternative 
planning,  'Regional  planning,  'Sludge  disposal, 
'Wastewater  facilities,  Water  quality  standards, 
Utilities,  Multiobjective  planning,  Economies  of 
scale,  Operating  costs,  Personnel,  Separated 
sewers,  Biological  wastewater  treatment,  England. 

The  development  of  three  strategies  covering  the 
three  largest  sewage-treatment  works  owned  and 
operated  by  Yorkshire  Water  is  described.  The 
first  (West  Yorkshire  sludge  strategy)  dealt  with 
the  problems  of  sludge  disposal  in  a  large  urban 
conurbation  containing  51  sewage  works  and  pro- 
ducing 75,000  dry  tons  of  sludge  per  annum.  It 
showed  how,  by  providing  an  effective  solution  to 
the  problems  of  the  large  works,  the  disposal 
routes  for  the  smaller  works  also  can  be  made 
secure.  The  second  (Leeds/Aire  strategy)  looked 
at  the  benefits  of  centralizing  sewage-treatment 
facilities  at  the  large  works,  where  economies  of 
scale  can  give  rise  to  reduction  in  manning  and 
operating  costs.  It  showed  that  such  a  rationaliza- 
tion was  cost-effective  only  because  adequate 
sewer  capacity  had  been  made  available  through  a 
long-term  policy  of  separating  foul  and  surface 
water  and  existing  biological-treatment  facilities 
could  be  uprated  to  meet  the  increased  biological 


load  imposed  by  the  transfer.  The  third  (Blackburn 
Meadows  strategy)  demonstrated  the  benefits  of 
looking  at  the  problem  of  redevelopment  of  the 
large  existing  works  at  Sheffield  from  a  new  per- 
spective. It  assumed  that  an  'ideal'  solution,  with- 
out the  constraints  imposed  by  the  existing  assets, 
could  be  achieved  using  a  'greenfield  site'  concept 
and  then  used  this  as  a  standard  against  which  to 
judge  the  more-probable  alternative  solutions. 
(Shidler-PTT) 
W89-04463 


METRO     CHICAGO'S     SLUDGE     MANAGE- 
MENT PLAN, 
Metropolitan  Sanitary  District  of  Greater  Chicago, 

J.  C.  Kirie,  G.  Majewski,  and  J.  M.  Ryan. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  209-215,  1988.  1  fig,  2  tab. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Sludge  disposal,  'Sludge  utilization, 
'Chicago,  Centrifugation,  Dewatering,  Sludge 
drying,  Land  disposal,  Land  reclamation,  Environ- 
mental protection. 

The  present  sludge-management  plan  of  the  Metro- 
politan Sanitary  District  of  Greater  Chicago  is 
referred  to  as  the  'Dry  Solids  Program'.  This  pro- 
gram meets  the  criteria  for  being  environmentally- 
acceptable  and  cost-effective.  The  program  in- 
cludes several  unique  unit  operations  in  what 
would  otherwise  be  considered  a  conventional 
sludge-processing  train  that  consists  of  thickening, 
stabilization,  dewatering,  and  drying.  Among  the 
unique  operations  are  thickening  the  raw  sludge  by 
centrifugation,  thickening  and  dewatering  the  sta- 
bilized sludge  in  centrifuges  or  lagoons,  atmospher- 
ic air-drying  of  the  dewatered  sludge  on  paved 
surfaces,  and  continuous  use  of  mechanical  agitat- 
ing equipment  during  the  drying  season  (March 
through  October  in  the  Chicago  area)  to  enhance 
the  atmospheric  drying  rate  of  the  sludge.  Final 
disposal  of  air-dried  sludge  is  administered  under  a 
'Controlled  Distribution'  permit  issued  by  the  Illi- 
nois Environmental  Protection  Agency.  End 
usages  of  the  air-dried  sludge  include:  landfill 
cover;  soil  conditioner/fertilizer  for  sod  farms,  tree 
nurseries,  golf  courses,  and  highway  right-of-ways; 
and  land-reclamation  work.  (Author's  abstract) 
W89-04464 


THICKENING  OF  SURPLUS  SLUDGE  BY 
MEANS  OF  FLOTATION, 

Emschergenossenschaft,  Essen  (Germany,  F.R.). 
W.  Preiss. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  217-222,  1988.  4  fig,  1  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge 
thickening,  'Flotation,  'Sludge  solids,  'Sludge  dis- 
posal, Activated  sludge  process,  Sludge  volume 
index,  Operating  costs,  Design  criteria,  Pilot 
plants,  Rhine  River. 

In  the  sewage-treatment  plant  at  the  mouth  of  the 
Emscher  River  domestic  and  industrial  sewage 
from  the  catchment  area  of  the  river  is  treated  by 
the  activated-sludge  process  before  it  is  discharged 
into  the  Rhine.  In  order  to  guarantee  sludge  dis- 
posal during  peak  accumulation  periods,  and  to  cut 
operating  costs,  it  was  decided  to  thicken  the  sur- 
plus sludge  to  a  greater  extent.  Very  good  results 
achieved  in  pilot  trials  with  a  flotation  plant  led  to 
this  process  being  preferred  to  centrifuging  and 
microstraining.  Hence,  at  the  Emscher  Mouth 
Treatment  Plant  one  existing  circular  thickener  has 
been  converted  to  a  flotation  unit.  The  operating 
experience  gained  so  far  with  activated-sludge  flo- 
tation in  the  converted  circular  thickener  has  lead 
to  the  following  conclusions:  (1)  Circular  basins 
are  not  very  suitable  for  flotation  because  the 
degree  of  dispersion  diminishes  towards  the  pe- 
riphery; (2)  a  basin  depth  of  2  m  at  the  periphery  is 
insufficient  to  permit  good  separation  of  the  efflu- 
ent under  the  floating  material;  (3)  coarse  impuri- 
ties in  the  activated  sludge  make  screening  of  the 
surplus  sludge  necessary;  (4)  removal  of  the  float- 
ing material  by  suction  pumps  gives  little  trouble 
and   has  proved  to  be  successful;   (5)  dry-solids 
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concentrations  up  to  5.5%  can  be  achieved  by 
activated-sludge  flotation;  and  (6)  sludge-volume 
indices  worse  than  100  ml/g  have  no  influence  on 
the  flotation  result.  (Shidler-PTT) 
W89-04465 


HAMBURG  PLANS  SLUDGE  DRYING, 

Baubehoerde  Hamburg  (Germany,  F.R.).  Hauptab- 

teilung  Stadtentwaesserung. 

E.  Sickert. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  223-226,  1988.  5  fig,  1  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  *  Sludge 
drying,  *Sludge  disposal,  *Land  disposal,  *Ham- 
burg,  Ocean  dumping,  Landfills,  Regulations,  Eco- 
nomic feasibility,  Operating  costs,  Sludge  condi- 
tioning, Dewatering,  Sludge  drying,  Incineration, 
Electric  power  production. 

Following  the  example  of  British  and  American 
coastal  towns,  Hamburg  began  shipping  digested 
sludge  to  sea  in  1962.  The  high  cost  of  this  as  well 
as  an  injunction  to  dispose  of  the  digested  sludge 
on  land  led  to  an  'interim  plant'  starting  operation 
in  1983.  In  this  plant,  the  digested  sludge  is  dewa- 
tered  by  centrifugation  and  then  prepared  for  dis- 
posal by  adding  lime.  It  is  then  deposited  in  a 
landfill  about  80  km  from  Hamburg.  In  the  design 
of  a  permanent  plant,  planned  for  1990,  the  follow- 
ing combination  of  processes  was  found  to  be  the 
most  advantageous  with  regard  to  both  capital  and 
operating  costs:  (1)  Conditioning  the  sludge  with 
organic  polyelectrolyte,  (2)  dewatering  by  cen- 
trifugation, (3)  drying  the  dewatered  sludge  with 
digester  gas  prior  to  disposal,  (4)  generation  of 
electricity  from  the  remaining  digester  gas,  and  (5) 
using  the  heat  from  the  engines  of  the  power 
station  to  heat  the  digesters  and  the  buildings.  The 
financial  advantages  of  drying  arise  mainly  because 
transportation  and  disposal  costs  are  reduced  by 
50%  as  compared  to  lime  treatment.  It  would  also 
be  possible  to  use  the  dried  sludge  for  producing 
asphalt;  should  the  sludge  later  have  to  be  burned, 
the  drying  could  be  used  as  a  preliminary  stage. 
Using  digester  gas  to  dry  the  dewatered  sludge 
will  reduce  the  treatment  plant's  operating  ex- 
penses much  more  than  using  the  gas  to  generate 
electricity.  Thus,  use  of  gas  in  the  drying  plant  will 
have  precedence  over  its  use  in  the  power  plant. 
(Shidler-PTT) 
W89-04466 


SOME  RECENT  DEVELOPMENTS  IN 
SEWAGE  SLUDGE  PUMPING, 

Niersverband,  Viersen  (Germany,  F.R.). 

J.  H.  Lohmann,  and  W.  F.  Garber. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  227-236,  1988.  7  fig,  1  tab,  5  ref. 

Descriptors:  'Hydraulic  machinery,  'Pumps, 
•Pumping,  'Wastewater  treatment,  'Sludge, 
Sludge  solids,  Volatile  solids,  Dewatering,  Particle 
size,  Rheology,  Design  criteria,  West  Germany, 
California. 

The  pumping  of  sewage-sludge  solids  is  reviewed 
in  terms  of  handling  high-viscosity  and  low-viscos- 
ity materials  with  solids  concentrations  varying 
from  about  4%  to  perhaps  50%.  Knowledge  of 
Theological  characteristics,  including  thixotropy,  is 
necessary  in  designing  pumping  systems.  Sludge- 
solids  percentages,  volatile  content,  particle  size, 
abrasives  content,  and  temperature  are  variables 
which  could  change  pump  suitability  from  facility 
to  facility.  The  characteristics  of  a  sewage-collec- 
tion system  are  also  important  in  determining 
pumping  parameters  needed  in  a  treatment  plant. 
Industrial  solids-handling  equipment  has  contribut- 
ed significantly  to  sewage-solids  pumping  in  recent 
years.  Included  are  Moyno-type  progressing- 
cavity  screw-centrifugal,  recessed-impeller-rota- 
tion  piston  positive-displacement,  and  two-cylinder 
piston  S-transfer  positive-displacement  pumps. 
These  types  of  pumps  offer  the  possibility  of  de- 
signing optimum  solids-dewatering  and  transfer 
systems.  The  importance  of  reviewing  industrial 
pumping  practices  for  possible  application  to 
sewage  sludges  is  illustrated  by  the  successful  ap- 
plication of  two-cylinder-piston  and  rotary-piston 
pumps  for  dewatered  sludge  solids  both  at  the 


Niersverband  in  the  Federal  Republic  of  Germany 
and  in  Orange  County  in  Southern  California.  (Au- 
thor's abstract) 
W89-04467 


DESIGN,  TESTING  AND  OPERATION  OF 
GRIT  CHAMBERS  WITH  HYDRAULIC  ROLL, 

Tahal     Consulting     Engineers     Ltd.,     Tel-Aviv 

(Israel). 

Y.  Gruber,  D.  Farchill,  and  M.  Goldstein. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  237-248,  1988.  6  fig,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Grit  remov- 
al, 'Odor  control,  'Design  criteria,  'Test  proce- 
dures, Operating  policies,  Jets,  Aeration,  Scum, 
Hydraulic  models,  Simulation,  Israel. 

The  Soreq  biological-treatment  plant's  prelimi- 
nary-treatment facilities  include  four  grit  chambers 
40  m  long,  equipped  for  both  grit  removal  and 
scum  skimming.  The  variable  energy  input  re- 
quired to  control  the  deposition  of  the  grit  and  the 
floating  of  the  scum  is  provided  by  a  hydraulic-jet 
system,  using  pumped  recycled  wastewater  to  gen- 
erate the  necessary  motive  power.  The  reason  for 
designing  hydraulic-jet,  instead  of  bubble-aeration, 
grit  chambers  is  to  avoid  the  release  of  noxious 
odors  and  corrosive  gases  which  is  often  associated 
with  conventional  aerated  grit  chambers.  Experi- 
ments were  conducted  on  a  hydraulic  model  of  the 
grit  chamber  to  develop  the  necessary  design  crite- 
ria for  the  full-scale  jet  system.  During  the  plant 
startup  program  the  grit  chambers  and  related 
equipment  were  tested  with  clear  water,  and  actual 
water  velocities  were  measured  through  a  range  of 
simulated  operating  conditions.  The  performance 
of  the  Soreq  grit  chamber  facilities,  after  more  than 
four  months  of  continuous  operation  with 
wastewater  has  justified  the  substitution  of  a  water- 
jet-activated  roll  for  a  conventional  compressed-air 
roll  system,  as  normally  used  in  this  type  of  facili- 
ty. The  odor  releases  from  the  wastewater  have 
been  minimal  and  the  grit  produced  does  not  emit 
adverse  environmental  nuisances  under  the  prevail- 
ing warm  climatic  conditions  at  the  site.  (See  also 
W89-04450)  (Shidler-PTT) 
W89-04468 


WHAT  ADVANTAGES  CAN  BE  EXPECTED 
FROM  THE  ACCEPTANCE  OF  VARIABLE 
QUALITY  STANDARDS  FOR  SEWAGE 
TREATMENT  EFFLUENTS, 

Lyonnaise  des  Eaux,  Paris  (France). 

J.  Bernard. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  249-251,  1988. 

Descriptors:  'Wastewater  treatment,  'Environ- 
mental protection,  'Water  quality  standards,  'Ef- 
fluents, 'Operating  policies,  Regulations, 
Wastewater  facilities,  Urban  areas,  Urban  plan- 
ning, Tourism,  Eutrophication,  Cost-benefit  analy- 
sis, France. 

Usually,  environmental-protection  authorities  set 
up  an  unvarying  minimum  quality  standard  for 
river  water.  But  the  flow  and  water  quality  of 
rivers  vary  throughout  the  year.  Thus,  it  would 
seem  possible  to  accept  variable  quality  standards 
for  wastewater-treatment  plant  effluents.  A  first 
approach  to  this  problem,  based  on  three  actual 
cases,  was  made  by  a  small  French  task  group.  The 
cases  studied  were:  (1)  A  large  urban  center  of 
4,000,000  population  equivalents  (PEs)  in  an  indus- 
trial area  along  a  river  with  an  average  flow  of 
about  100  cubic  m/s  and  a  high-water  flow  of  over 
400  cubic  m/s;  (2)  a  large  seaside  town  of  600,000 
PEs;  and  (3)  a  town  of  40,000  PEs  located  in  a 
river  basin  where  eutrophication  problems  are  im- 
portant. The  provisional  conclusion  was  reached 
that  only  in  a  very  limited  number  of  cases  would 
such  a  regulation  be  suitable  and  economically 
beneficial.  A  policy  of  variable-quality  effluent  op- 
eration seems  appropriate  only  for  communities 
with  highly-variable  populations,  such  as  resorts 
(with  very  different  populations  in  and  out  of  the 
'tourist  season')  or  'new  towns'  in  their  develop- 
ment period  (with  a  possible  2-phase  construction 
of  the  treatment  plant).  (Shidler-PTT) 
W89-04469 


DAVYHULME  SEWAGE  TREATMENT 
WORKS  EFFECTIVE  ENERGY  UTILISATION, 

North  West  Water  Authority,  Manchester  (Eng- 
land). 

A.  P.  Jones,  and  N.  Counsell. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  253-260,  1988.  4  fig,  4  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Energy, 
'Electric  power  production,  'Environmental  ef- 
fects, 'England,  Utilities,  Wastewater  facilities, 
Anaerobic  digestion,  Sludge  digestion,  Sludge  dis- 
posal, Resources  development,  Electric  power 
rates,  Powerplants,  Electrical  equipment,  Electric 
power  demand,  Manchester. 

The  Davyhulme  Works,  the  largest  in  the  North 
West  Water  area,  serves  the  City  of  Manchester 
and  is  regionally  of  strategic  importance.  It  influ- 
ences Authority  policy  in  sludge  disposal  and  has  a 
significant  environmental  impact  on  the  Mersey 
Estuary.  During  the  period  1983-1985  a  new  anaer- 
obic digestion  plant  was  constructed  at  the  works. 
In  conjunction  with  this  scheme,  an  energy-saving 
project  was  designed  to  generate  electricity  and 
fully  utilize  all  the  gas  produced  by  the  sludge 
plant.  The  plant  uses  300-kW  spark-ignition  en- 
gines (which  drive  the  induction  generators)  with 
the  provision  of  waste  heat  utilization,  and  oper- 
ates in  parallel  with  existing  dual-fuel  generators. 
Energy  has  been  saved  to  the  point  where  the 
works  can  be  almost  self-sufficient  in  electricity 
production.  It  is  now  intended  to  extend  the 
scheme  further,  so  that  the  works  becomes  a  net 
exporter  of  electricity.  It  is  proposed  to  replace  the 
existing  six  dual-fuel  engines  and  alternators  with 
four  1680  kW  spark-ignition-engine  driven  genera- 
tors. During  the  period  midnight  to  0700  each  day, 
power  would  be  purchased  from  the  electric  utility 
at  the  low  night  rate.  At  0700,  the  generators 
would  automatically  start.  During  this  period, 
excess  power  would  be  exported  to  the  electric 
utility  at  the  time  of  high  payback.  Total  power 
savings  of  some  L700,000/year  have  already  been 
achieved  and  it  is  hoped  to  increase  this  to  over 
Ll,000,000/year  on  completion  of  the  second 
stage.  (Author's  abstract) 
W89-04470 


ODOUR  EMISSIONS  AND  ODOUR  CONTROL 
AT  WASTEWATER  TREATMENT  PLANTS  IN 
WEST  GERMANY, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehr-   und   Forschungsgebiet   Angewandte  Geo- 

physik. 

F.-B.  Frechen. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  261-266,  1988.  4  fig,  1  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Odor  control,  'Air  pollution,  'West 
Germany,  Sewage  gas,  Social  aspects,  Organolep- 
tic properties,  Measuring  instruments,  Olfacto- 
metry, Sludge,  Sewer  systems,  Biofilters,  Waste  air 
treatment. 

Odor  emissions  caused  by  wastewater-treatment 
plants  can  cause  serious  annoyance  to  local  resi- 
dents and  the  plant's  staff.  Olfactometry,  which 
corresponds  to  the  human  sense  of  smell  can  be 
used  to  determine  odor  strength,  but  it  is  only  a 
preliminary  approach  to  quantify  the  effects  and 
can  advantageously  be  followed  by  questionnaire 
surveys  of  the  neighborhood.  Many  factors  con- 
tribute to  the  formation  and  release  of  odorous 
emissions.  Surveys  and  measurement  programs  in- 
dicate that,  considering  the  number  of  sources  as 
well  as  the  odor-emission  strength,  sludge  is  evi- 
dently the  most  critical  part  of  a  wastewater-treat- 
ment plant.  Different  types  of  waste-air  treatment 
methods  are  in  use  in  West  Germany.  Various 
simple  countermeasures  involving  the  sewerage 
system  and  the  treatment  plant  itself  are  possible; 
covering  and  air-deodorization  are  the  most  exten- 
sively-used. In  terms  of  total  amount  of  waste  air 
to  be  deodorized  chemical  scrubbers  play  the 
major  role  today,  but  biofilters  are  the  most 
common  in  terms  of  the  number  of  plants  using 
them.  Biological  waste-air  treatment  systems  are 
becoming  increasingly  important  in  West  Germa- 
ny. In  general,  an  individual  solution  to  the  odor 
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problems  has  to  be  found  according  to  the  respec- 
tive   circumstances    at     each     treatment     plant. 
(Shidler-PTT) 
W89-04471 


ROTTERDAM-DOKHAVEN  SEWAGE  TREAT- 
MENT PLANT:  A  LARGE  SEWAGE  TREAT- 
MENT PLANT  IN  THE  MIDST  OF  A  DEVEL- 
OPING RESIDENTIAL  QUARTER, 

Hollandse  Eilandenen  Waarden  Wastewater  Au- 
thority, Dordrecht  (Netherlands). 
H.  A.  Meijer. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  267-274,  1988.  4  fig,  1  tab. 

Descriptors:  'Wastewater  facilities,  'Underground 
structures,  'Urban  development,  'Environmental 
protection,  'Rotterdam,  Biological  wastewater 
treatment,  Activated  sludge  process,  Design  crite- 
ria, Ventilation,  The  Netherlands. 

The  Rotterdam/Dokhaven  sewage-treatment  plant 
(STP)  has  been  operational  since  July  1987.  With  a 
biological  capacity  of  470,000  population  equiva- 
lents it  is  by  no  means  the  largest  STP  in  The 
Netherlands.  But  an  underground  STP  with  a  city 
park  on  top,  in  the  midst  of  a  developing  residen- 
tial area,  is  very  unusual.  The  designers  had  to  be 
innovative  to  meet  the  severe  environmental  re- 
quirements of  the  Nuisance  Act.  The  plant  is  char- 
acterized by  extensive  ventilation  facilities,  a  two- 
step  activated-sludge  process  (adsorption-biooxida- 
tion  system),  large-scale  use  of  PVC  linings  to 
prevent  concrete  corrosion,  and  a  separate  sludge- 
handling  site  where  the  washed  ventilation  air  is 
expelled  through  a  chimney  stack.  (Author's  ab- 
stract) 
W89-04472 


VARIABILITY  OF  TOXIC  TRACE  CONTAMI- 
NANTS IN  MUNICIPAL  SEWAGE  TREAT- 
MENT PLANTS, 

Environmental    Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

H.  Melcer,  H.  Monteith,  and  S.  G.  Nutt. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  275-284,  1988.  2  fig,  7  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Pollutant 
identification,  'Trace  metals,  'Organic  com- 
pounds, 'Trace  levels,  Wastewater  facilities,  Mu- 
nicipal wastewater,  Industrial  wastewater,  Influent 
water,  Raw  wastewater,  Secondary  wastewater, 
Effluents,  Detection  limits,  Variability. 

The  variability  of  toxic  trace  contaminants  in  in- 
fluents at  three  full-scale  municipal  sewage-treat- 
ment plants  (Gait,  Waterloo,  and  Welland,  Ontar- 
io) was  measured  by  collecting  grab  samples  of 
degritted  raw  wastewater  and  non-chlorinated  sec- 
ondary effluent  at  two-hour  intervals  over  eight 
consecutive  days.  The  samples  were  analyzed  for 
metals,  conventional  contaminants,  and  a  range  of 
organic  trace  contaminants.  Metals  and  volatile 
organic  compounds  were  the  dominant  contami- 
nants found  in  the  influents.  They  did  not  appear  to 
be  related  to  the  type  of  industrial-wastewater 
contribution  to  the  plants.  In  the  effluents,  organic 
concentrations  were  close  to  detection  limits  and 
polyaromatic  hydrocarbons  were  almost  never  de- 
tected. Some  influent  metal  and  organic  contami- 
nants varied  diurnally  while  others  appeared  to 
fluctuate  randomly  with  periodic  spike  inputs.  The 
variability  of  most  effluent  trace-contaminant  con- 
centrations was  considerably  attenuated  in  compar- 
ison to  influent  concentrations.  Concentrations  of 
volatile  trace  contaminants  and  most  of  the  metal 
trace  contaminants  were  lower  than  reported  in 
the  literature  despite  their  variability  in  the  influ- 
ent. The  metal  and  aromatic  volatile  trace  contami- 
nants appeared  to  follow  a  defined  order  of  occur- 
rence in  the  influents  to  all  three  treatment  plants. 
A  similar  trend  appeared  to  be  true  in  the  effluents 
for  the  metals.  (Shidler-PTT) 
W89-04473 


USE  OF  SLUDGE  AND  SULPHIDE  TO 
REMOVE  HEAVY  METALS  FROM  SEWAGES 
BEFORE  ACTIVATED  SLUDGE  TREATMENT, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezel,  Bu- 


dapest (Hungary). 

I.  Licsko. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  285-292,  1988.  9  fig,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Heavy  metals,  'Primary  sludge, 
'Sulfides,  'Sludge  disposal,  Chemical  precipita- 
tion, Zinc,  Copper,  Chromium,  Cadmium,  Nickel, 
Land  disposal,  Costs. 

The  removal  of  five  different  heavy  metals  (zinc, 
copper,  chromium,  cadmium,  and  nickel)  was  stud- 
ied under  laboratory  conditions  using  close-to-neu- 
tral mixed  municipal  wastewater.  Ninety  to  95%  of 
the  Zn,  Cu,  and  Cr  was  found  to  precipitate  within 
5  min  and  to  become  removable  by  simple  phase 
separation.  The  Cd  and  Ni,  however,  refused  to 
precipitate,  unless  a  'reagent'  (sulfide  and  primary 
and  activated  sludge)  was  added.  In  the  presence 
of  these,  cadmium  was  normally  more-readily  re- 
moved than  nickel.  Both  heavy  metals  were  re- 
moved most  efficiently  when  primary  sludge  (1.4 
g/cubic  dm)  and  sulfide  ions  (5-15  mg/cubic  dm) 
were  added  in  combination.  As  demonstrated  by 
plant  trials,  this  treatment  would  cause  the  heavy 
metals  to  precipitate  and  settle  out  in  the  primary 
settling  tank,  so  that  traces  only  would  enter  the 
aeration  tank.  The  excess  sludge  would  thus  con- 
tain only  trace  quantities  of  heavy  metals,  remov- 
ing an  obstacle  to  land  disposal.  The  introduction 
of  this  process  stage  has  been  estimated  to  increase 
overall  construction  costs  by  2.3%  and  the  unit 
cost  of  sewage  and  sludge  treatment  by  6%.  (Au- 
thor's abstract) 
W89-04474 


JOINT  SEWAGE  TREATMENT  PLANT  I, 
MOENCHENGLADBACH-NEUWERK:  A 

REVIEW  OF  THE  PAST  50  YEARS  AND  ITS 
FUTURE  UPGRADING, 

Niersverband,  Viersen  (Germany,  F.R.). 

G.  Kugel,  and  E.  Zingler. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  4/5,  p  293-301,  1988.  4  fig,  2  tab,  19  ref. 

Descriptors:  'Wastewater  facilities,  'Design  crite- 
ria, 'Operating  policies,  'Future  planning,  'West 
Germany,  Industrial  wastewater,  Storm 
wastewater,  Activated  sludge  process,  Anaerobic 
digestion,  Retention  time,  Energy,  Land  disposal, 
Sewage  gas,  Methane. 

Joint  Sewage  Treatment  Plant  I  (JSTP  I)  was 
initially  designed  to  treat  50,000  cubic  m/d  by  a  2- 
stage  activated-sludge  process  with  integrated 
charcoal  precipitation  and  was  enlarged  25  years 
ago  to  treat  130,000  cubic  m/d  dry-weather  flow. 
It  now  treats  650,000  population  equivalents,  half 
of  which  is  industrial  effluent,  mainly  from  textile 
and  food-processing  factories.  Sludge  treatment 
has  always  included  digestion  and  this  is  to  be 
upgraded  to  2-stage  thermophilic  and  mesophilic 
digestion  with  submerged-combustion  sludge  heat- 
ing. The  upgrade  will  include  biological  treatment 
of  an  increasing  storm-water  flow,  and  a  shorter 
solids-retention  time  during  thickening  for  better 
electric -energy  conservation  by  a  significant  reduc- 
tion of  COD  load  at  the  first  biological  stage. 
Based  on  long-term  experience  in  sludge  digestion 
with  submerged-combustion  burner  pre-heating, 
the  total  electric  energy  consumption  of  sludge 
digestion  will  range  about  7-7.5  kWh/cubic  m 
sludge  input.  The  sludge  produced  has  always  been 
disposed  of  on  land,  with  or  without  drying  with 
digester  gas,  and  some  has  been  centrifuged.  The 
gas  has  also  been  used  for  car  fuel  but  it  is  now 
purified  and  blended  into  the  gas  supply  of  a  public 
utility.  The  overall  methane  yield  from  a  high-rate 
two-stage  thermophilic/mesophilic  digestion  will 
be  at  least  the  same  as  from  the  medium-rate 
mesophilic  digestion  now  run  at  JSTP  I.  The  two- 
stage  digestion  will  stabilize  a  daily  1000  cubic  m 
sludge  volume  before  application  to  arable  land 
and  pasture.  (Shidler-PTT) 
W89-04475 


EXPANSION  OF  ADVANCED  WASTEWATER 
TREATMENT  FACILITIES  AT  WASHINGTON, 
D.C., 

District    of   Columbia    Dept.    of    Environmental 


Services,  Washington.  Water  Resources  Manage- 
ment Administration. 
W.  F.  Bailey,  and  T.  G.  Shea. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  4/5,  p  303-313,  1988.  3  fig,  7  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Advanced  wastewater  treatment, 
'Project  planning,  'Water  quality  standards,  'Dis- 
trict of  Columbia,  Urban  areas,  Design  flow,  Cost 
analysis,  Design  criteria,  Activated  sludge  process, 
Dewatering,  Incineration,  Potomac  Estuary,  Envi- 
ronmental protection. 

The  District  of  Columbia's  Blue  Plains  Advanced 
Wastewater  Treatment  Facility  provides 
wastewater  treatment  for  approximately  2,000,000 
people  residing  in  the  Washington,  D.C.  Metropol- 
itan Area.  The  current  design  flow  rate  is  13.5 
cubic  m/s.  The  plant  discharges  into  the  Potomac 
Estuary  and  is  required  to  meet  some  of  the  most 
stringent  effluent  quality  standards  in  the  United 
States.  Advanced  treatment  facilities  have  now 
been  in  full  service  for  only  3  years,  but  the  design 
flow  rate  has  been  reached.  The  facilities  are  being 
expanded  and  upgraded  to  provide  increased  ca- 
pacity. Although  available  space  is  extremely  limit- 
ed, it  was  determined  that  expansion  of  the  existing 
plant  to  16.2  cubic  m/s  was  the  most  cost-effective 
alternative  for  the  region.  In  order  to  continue 
meeting  the  discharge  limitations,  modifications 
will  be  made  to  the  secondary  and  nitrification 
activated-sludge  systems,  wastewater  filters,  disin- 
fection system,  and  plant  instrumentation.  Major 
upgrades  are  planned  for  sludge  processing  includ- 
ing construction  of  centrifuge  and  filter-press 
dewatering  facilities,  mechanical  composting,  and 
fluid-bed  incineration.  By  1992,  after  an  expendi- 
ture in  excess  of  $400  million,  facilities  will  be  in 
place  to  meet  the  needs  of  the  Blue  Plains  service 
area  for  the  next  20  years.  Compliance  with  efflu- 
ent standards  will  be  accomplished  and  Potomac 
River  water  quality  will  continue  to  be  protected. 
(Shidler-PTT) 
W89-04476 
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EFFLUENT  DEWATERING  RESEARCH  FOR 
MSW  AND  WASTEWATER  TREATMENT 
SLUDGES, 

Argonne  National  Lab.,  IL. 

For  primary   bibliographic   entry   see  Field    5D. 

W89-03378 


FOREST  LAND  APPLICATION  OF  MUNICI- 
PAL SLUDGE, 

Michigan  Dept.   of  Natural   Resources,   Lansing. 
Land  Application  Unit. 
D.  G.  Brockway. 

Biocycle  BCYCDK,  Vol.  29,  No.  9,  p  62-68,  Octo- 
ber 1988.  5  fig,  6  tab,  24  ref.  EPA  assistance 
agreement  S005551. 

Descriptors:  'Land  disposal,  'Sludge  utilization, 
'Municipal  wastes,  'Forests,  Michigan,  Cycling 
nutrients,  Plant  growth,  Groundwater  pollution, 
Cost  analysis,  Social  aspects,  Environmental 
policy. 

Sites  selected  for  land  application  were  located  in 
Montmorency  County  in  the  Mackinaw  State 
Forest  in  northeastern  lower  Michigan.  Land-ap- 
plied sludge  substantially  enhanced  nutrient  cy- 
cling, tree  growth,  wildlife  habitat,  and  the  nutri- 
tional quality  of  forage  plants  in  the  forest.  At 
appropriate  application  rates,  these  benefits  were 
obtained  while  avoiding  groundwater  contamina- 
tion and  toxicant  transmission  in  the  food  chain. 
Forest  land-application  methods  were  shown  to  be 
technologically  feasible  and  cost  effective.  Such 
results  could  reasonably  be  anticipated  when 
wastewater  sludge  is  applied  in  similar  forest  eco- 
systems, as  those  found  in  the  Upper  Great  Lakes 
and  Northeastern  regions  of  the  United  States. 
Forest  land  application  of  sludge  has  great  poten- 
tial to  become  a  socially-acceptable  operation,  pro- 
vided accurate  information  is  made  available  to  the 
public.  Environmental  and  natural-resources  man- 
agers in  Michigan  are  committed  to  further  devel- 
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opment    and    utilization    of    this    technology    in 
agency  programs.  (Author's  abstract) 
W89-03396 


LEACHABILITY  OF  TECHNETIUM  FROM 
CONCRETE, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Chemische  Technologie  der 
Nuklearen  Entsorgung. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-034O3 


EFFECT  OF  CADMIUM-BEARING  SEWAGE 
SLUDGE  ON  CROP  PLANTS  AND  MICROOR- 
GANISMS IN  TWO  DIFFERENT  SOILS, 

Naples  Univ.  (Italy).  1st.  di  Microbiologia  Agraria. 
S.  Coppola,  S.  Dumontet,  M.  Pontonio,  G.  Basile, 
and  P.  Marino. 

Agriculture,  Ecosystems  and  Environment,  Vol. 
20,  No.  3,  p  181-194,  June  1988.  3  fig,  7  tab,  22  ref. 

Descriptors:  'Sludge  utilization,  *Land  disposal, 
•Environmental  effects,  'Cadmium,  'Crop  pro- 
duction, 'Microorganisms,  'Soil  types,  Italy,  Clay, 
Dry  matter,  Plant  physiology,  Biomass,  Adenosine 
triphosphate,  Chemical  analysis,  Sodium  nitrate, 
EDTA,  Calcium  chloride. 

The  metal-bonding  capacities  of  two  regional  soils 
of  southern  Italy  were  evaluated.  A  volcanic  soil, 
with  a  high  percentage  of  vitreous  material  and 
very  low  clay  content,  and  a  sample  of  'terra 
rossa',  rich  in  iron  oxides  and  with  a  high  percent- 
age of  non-expansible  kaolinite-type  clay,  were 
treated  with  sludge  spiked  with  cadmium  sulfate  to 
obtain  0,  2,  4,  8,  and  16  ppm  of  total  cadmium  in 
the  soil.  Cadmium  uptake  and  cadmium  effects  on 
dry-matter  production  of  rye  grass,  spinach,  dwarf 
bean,  and  radish  grown  in  the  two  soils  and  the 
effects  of  cadmium  on  soil  microflora  were  investi- 
gated. The  effect  upon  physiology  and  biomass  of 
plants  and  microorganisms  depended  on  the  cadmi- 
um dose  and  on  the  type  of  soil,  plant,  or  microor- 
ganism. Cadmium  uptake  was  always  lower  in 
crops  grown  on  'terra  rossa'  than  in  those  grown 
on  volcanic  soil.  Evaluation  of  soil  microbial  bio- 
mass with  ATP  showed  an  adverse  cadmium  influ- 
ence only  at  16  ppm  in  volcanic  soil.  In  the  chemi- 
cal assessment  of  biologically-available  cadmium, 
different  results  were  obtained  with  three  different 
analysis  methods.  Extraction  from  neutral  soil, 
poor  in  organic  matter,  with  0.1  M  NaN03  gave 
low  estimates  of  cadmium.  On  the  other  hand, 
extraction  with  ammonium  acetate  and  EDTA 
seemed  to  produce  overestimated  values,  since  the 
results  were  near  the  total  metal  content.  For  the 
types  of  soils  assayed  in  this  study  better  correla- 
tions between  plant  response  and  analytical  evalua- 
tions could  be  achieved  through  extraction  with 
0.1  M  calcium  chloride  solutions.  (Shidler-PTT) 
W89-03410 


EFFECT  OF  SEWAGE  SLUDGE  APPLICATION 
TO  BERMUDAGRASS  ON  FORAGE  QUALITY, 
PRODUCTION,  AND  METAL  ACCUMULA- 
TION, 

Sam  Houston  State  Univ.,  Huntsville,  TX.  Dept.  of 

Agriculture  and  Natural  Resources. 

R.  A.  Lane. 

Agriculture,   Ecosystems  and  Environment,  Vol. 

20,  No.   3,  p  209-219,  June   1988.   8  tab,   16  ref. 

Descriptors:  'Sludge  utilization,  'Fertilization, 
•Forages,  'Crop  production,  'Bioaccumulation, 
Bermudagrass,  Nitrogen,  Phosphorus,  Potassium, 
Dry  matter,  Proteins,  Zinc,  Chromium,  Mercury, 
Copper. 

A  bermudagrass  (Cynodon  dactylon,  cultivar 
Alicia)  sod  was  top-dressed  with  nutrient  rates  of 
0-0-0,  180-78-20,  360-156-40,  and  540-234-60  kg/ha 
nitrogen,  phosphorus,  and  potassium  from  com- 
mercial fertilizer  and  dried  anaerobically-digested 
sewage  sludge.  Mean  seasonal  dry-matter  produc- 
tion was  similar  regardless  of  nutrient  source,  but 
higher  rates  generally  resulted  in  significantly- 
higher  yields.  Treatment  of  forage  with  sludge 
rather  than  commercial  fertilizer  gave  a  higher 
crude-protein  content  only  at  the  360-156-40  rate. 
In-vitro  dry-matter  digestibility  was  significantly 


lower  at  the  medium  and  high  sludge  rates.  All 
other  treatments  were  not  significantly  different. 
Total  zinc  levels  in  forage  from  all  sludge  treat- 
ments were  relatively  uniform.  Chromium  concen- 
tration was  highest  in  the  medium  sludge  rate  and 
was  lowest  with  the  highest  rate  of  commercial 
fertilizer  among  plots  treated  with  supplemental 
nutrients.  Mercury  concentration  did  not  vary 
with  nutrient  source.  Copper  concentrations  were 
generally  twice  as  high  in  sludge-treated  compared 
with  conventionally-fertilized  forage.  In  no  case 
did  the  metal  concentration  pose  a  threat  to  graz- 
ing animals.  (Author's  abstract) 
W89-03412 


MOVEMENT  AND  SPECIATION  OF  HEAVY 
METALS  IN  A  SOIL  AMENDED  WITH 
SEWAGE  SLUDGE  CONTAINING  LARGE 
AMOUNT  OF  CD  AND  NI  (MIGRATION  ET 
SPECIATION  DES  METAUX  LOURDS  DANS 
UN  SOL  SOUMIS  A  DES  EPANDAGES  DE 
BOUES  DE  STATION  D'EPURATION  A  TRES 
FORTE  CHARGE  EN  CD  ET  NI), 
Laboratoire  Central  des  Ponts  et  Chaussees,  Bou- 
guenais  (France) 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03431 


AMAZING   ECONOMICS   OF  WASTEWATER 
REUSE, 

For  primary   bibliographic   entry   see   Field   5D. 

W89-03452 


RESPONSE  OF  AN  ALASKAN  WETLAND  TO 
NUTRIENT  ENRICHMENT, 

Environmental  Research  Lab.-Duluth,  MN. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-03463 


DYES    IN    THE    ENVIRONMENT:    DYEING 
WASTES  IN  LANDFILL, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Textile 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03617 


CHEMICAL  ANALYSIS  OF  DISTRIBUTION 
AND  MARKETING  (D  AND  M)  MUNICIPAL 
SLUDGES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Drinking  Water  Research  Div. 
W.  E.  Coleman,  R.  Baird,  and  S.  M.  Gabrielian. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,   DC.    1988.  p  366-367.   5  ref. 

Descriptors:  'Toxic  wastes,  'Chemical  analysis, 
'Sludge  disposal,  'Municipal  wastewater,  'Biode- 
gradation,  'Organic  compounds,  'Metals,  'Trace 
metals,  Wastewater  treatment,  Phenols,  DDT,  Pol- 
ychlorinated  biphenyls,  Chlordanes,  Halogenated 
pesticides,  Gas  chromatography,  Aromatic  com- 
pounds. 

The  occurrence  of  chemicals  in  distribution  and 
marketing  sludges  was  determined  to  provide  a 
data  base  of  priority  pollutant  metals  and  organics 
from  sludges  produced  at  facilities  in  26  cities 
across  the  U.S.  Efforts  were  also  made  to  charac- 
terize non-target  organic  chemicals  in  sample  ex- 
tracts from  each  city  using  gas  chromatography/ 
mass  spectrometry.  Of  the  15  trace  metals  ana- 
lyzed, all  but  beryllium  and  thallium  were  detected 
100%  of  the  time  in  all  67  composite  samples. 
Beryllium  as  at  low  but  detectable  concentrations 
in  97%  of  the  samples,  but  thallium  was  never 
detected.  Volatile  priority  pollutant  organics  were 
rarely  detected,  hence  this  group  of  compounds 
appears  to  have  little  significance  in  sludge  prod- 
ucts. Relatively  few  of  the  extractable  priority 
pollutant  organics  were  detected  in  any  of  the 
samples.  Bis-(2-ethylhexyl)phthalate  was  detected 
in  all  samples;  two-,  three-  and  four-ring  polycyclic 
aromatic  hydrocarbons,  phenols,  chlordane,  and 
DDT  metabolites  were  found  in  several  samples. 
Six  other  compounds  were  detected  in  one  sample 
each.  The  polychlorinated  biphenyl  mixture,  Aro- 


clor  1248,  was  detected  in  two  samples.  The  gas 
chromatography/mass  spectrometry  characteriza- 
tion of  major  organic  components  in  26  sludge 
extracts  did  not  reveal  any  new  compounds.  There 
was  a  preponderance  of  compounds  which  belong 
to  aliphatic,  phenolic,  and  carboxylic  acid  classes; 
and  baseline  hump  characteristic  of  petroleum  resi- 
dues was  apparent  in  the  majority  of  samples.  (See 
also  W89-03595)  (Miller-PTT) 
W89-03642 


CAN  CHLOROPHENOLS  -  DECONTAMINAT- 
ED THROUGH  BEVDING  TO  HUMIC  ACID  - 
BE  RELEASED, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agronomy. 
J.  Dec,  and  J.  M.  Bollag. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1988.  p  425-426.  2  tab. 

Descriptors:  'Toxic  wastes,  'Waste  disposal, 
'Water  pollution  prevention,  'Fate  of  pollutants, 
'Chlorinated  hydrocarbons,  'Decomposing  organ- 
ic matter,  'Phenols,  Chlorophenols,  Humic  acids, 
Soil  bacteria. 

To  evaluate  the  problem  of  the  possible  release  of 
humus-bound  chemicals  and  related  delayed  pollu- 
tion effects,  several  C14-labelled  chlorophenols 
were  exposed  to  microbial  soil  populations  and  the 
release  of  C14-labelled  substances  into  the  media 
and  C02-14  formation  were  monitored  during  a  3- 
month  incubation  period.  The  quantity  of  C02-14 
evolved  varied  with  microbial  consortia  (up  to 
10%  of  initially  bound  radioactivity)  and  it  was 
dependent  on  the  chemical  structure  of  the  bound 
compound;  it  decreased  with  increasing  number  of 
chlorine  atoms  on  the  aromatic  ring.  As  found  by 
high  performance  liquid  chromatography,  the  C14- 
labelled  substances  released  into  the  media  (up  to 
12%)  consisted  mostly  of  unchanged  chlorophen- 
ols with  minor  quantities  of  2  to  4  unidentified 
chemicals.  Some  radioactivity  was  also  released 
into  sterile  media  by  abiotic  factors.  Most  radioac- 
tivity remained  associated  with  the  humus  poly- 
mers, indicating  that  bound  chlorophenols  are  un- 
likely to  adversely  affect  the  environment.  (See 
also  W89-03595)  (Author's  abstract) 
W89-03654 


AREAWIDE  SEWAGE  SLUDGE  TREATMENT 
AND  DISPOSAL  PROJECT  ~  ACE  PLAN, 

Japan  Sewage  Works  Agency,  Tokyo. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-03660 


AUTOGENOUS  INCINERATION  OF  SEWAGE 
SLUDGE  BY  RECOVERING  THE  HEAT  OF 
EXHAUST  GAS, 

Tokyo  Sewerage  Bureau  (Japan). 

For   primary   bibliographic   entry   see   Field    5D. 

W89-03661 


BENEFICIAL     UTILIZATION     OF     SEWAGE 
SLUDGE, 

Public  Works  Research  Inst.,  Tokyo  (Japan).  Ulti- 
mate Disposal  Section. 

For   primary   bibliographic   entry   see   Field    5D. 
W89-03662 


SELECTED  MUNICIPAL  SLUDGE  TOPICS. 

Environmental     Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-03672 


USE  OF  FLEXIBLE  MEMBRANES  IN  PRO- 
TECTION OF  GROUNDWATER, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-03730 
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PROMISING  AND  AFFORDABLE  SOLUTION 
TO  SLUDGE  TREATMENT, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-03733 


PATHOGEN  RISK  ASSESSMENT  FEASIBILI- 
TY STUDY. 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Office  of  Research  and  Development. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03746 


EFFECTS  OF  COMPOSTED  MUNICIPAL 
SLUDGE  ON  SOILBORNE  PLANT  PATHO- 
GENS, 

Ohio  Agricultural  Research  and  Development 
Center,  Wooster.  Dept.  of  Plant  Pathology. 
H.  A.  J.  Hoitink,  and  A.  F.  Schmitthenner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-195714. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-88/024,  April  1988.  59p,  6 
fig,  17  tab,  52  ref.  EPA  Contract  CR-810581. 

Descriptors:  *Compost,  *Sludge  utilization,  *Soil 
treatment,  'Land  disposal,  Salts,  Fungi,  Plant  dis- 
eases, Soybeans,  Soil  fungi. 

Composted  municipal  sludge  (CMS)  increased  soy- 
bean yields  by  improving  soil  fertility  and/or  by 
partial  control  of  Phytophthora  root  rot.  This  bio- 
logical control  was  realized  only  if  CMS  was  ap- 
plied at  rates  of  40  tonnes  dry  wt/ha  well  ahead  of 
planting  with  tolerant  cultivars  so  that  soluble  salts 
introduced  with  the  CMS  leached  out.  The  disease 
was  enhanced  by  applications  of  CMS  just  before 
planting.  Ridomil  5E,  a  selective  Phytophthora 
fungicide,  controlled  this  disease-enhancing  effect 
of  CMS  on  soybean.  Container  media  formulated 
with  CMS  cured  4  months  consistently  suppressed 
Pythium  root  rot  and  damping-off  diseases  of  orna- 
mentals over  a  2-yr  production  period.  Rhizoc- 
tonia  diseases  were  suppressed  consistently  only  if 
media  prepared  with  CMS  were  stored  4  wks  prior 
to  their  utilization.  These  media  remained  sup- 
pressed for  a  2  yr  period.  Several  microbial  antago- 
nists were  isolated  from  CMS  media  that  provided 
biological  control  of  the  two  diseases  of  ornamen- 
tal plants.  (Author's  abstract) 
W89-03770 


HAZARDOUS  WASTE  SITE  MANAGEMENT: 
WATER  QUALITY  ISSUES.  REPORT  ON  A 
COLLOQUIUM  SPONSORED  BY  THE  WATER 
SCIENCE  AND  TECHNOLOGY  BOARD.  COL- 
LOQUIUM 3. 

National  Research  Council,  Washington,  DC. 
Water  Science  and  Technology  Board. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 170592. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
February  19-20,  1987.  212p. 

Descriptors:  *Water  pollution  control,  *Waste  dis- 
posal, *Waste  management,  'Water  pollution  pre- 
vention, Symposium,  Hazardous  wastes,  Cleanup 
operations,  Water  quality  control,  Regulations, 
Geohydrology,  Toxicology. 

A  collection  of  papers  from  a  colloquium  spon- 
sored by  the  Water  Science  and  Technology 
Board  (WSTB)  of  the  National  Research  Council, 
discusses  ground  and  surface  water  cleanup  levels 
at  hazardous  waste  sites  and  evaluates  whether  the 
scientific,  technical,  and  regulatory  methods  cur- 
rently used  for  setting  cleanup  levels  are  adequate. 
Current  methods  used  by  regulatory  agencies  and 
the  Department  of  Defense  to  establish  water  qual- 
ity cleanup  levels,  and  provides  insight  from  repre- 
sentatives of  water  utilities,  industry,  regulatory 
agencies  and  citizens  groups,  are  addressed.  The 
report  also  reviews  the  use  of  models  and  other 
methods  for  estimating  health  risks  at  hazardous 
waste  sites,  and  looks  at  the  roles  of  geohydrology, 
engineering,  risk  assessment,  and  toxicology,  and 
regulatory  strategies  in  hazardous  waste  site  man- 
agement. (See  W89-03784  thru  W89-03791)  (Lantz- 
PTT) 
W89-03783 


ESTIMATING  HEALTH  RISKS  AT  HAZARD- 
OUS WASTE  SITES:  DECISIONS  AND 
CHOICES  DESPITE  UNCERTAINTY, 

ENVIRON  Corp.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03791 


COUPLED  GROUNDWATER  FLOW  AND 
SOLUTE  TRANSPORT  WITH  FLUID  DENSITY 
STRONGLY  DEPENDENT  UPON  CONCEN- 
TRATION, 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Theoretical  Physics  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03815 


SOIL  PROFILE  N,  P,  AND  K  CHANGES  FORM 
INJECTED  LIQUID  DAIRY  MANURE  OR 
BROADCAST  FERTILIZER, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Soil  Science. 
S.  D.  Comfort,  P.  P.  Motavalli,  K.  A.  Kelling,  and 
J.  C.  Converse. 

American  Society  of  Agricultural  Engineers, 
Transactions  TAAEAJ,  Vol.  30,  No.  5,  p  1364- 
1369,  September-October  1987.  4  fig,  5  tab,  20  ref. 

Descriptors:  *Waste  disposal,  *Reuse,  'Fertilizers, 
'Manure,  Animal  wastes,  Corn,  Crop  production, 
Nitrogen,  Phosphorus,  Potassium,  Dentrification, 
Loam,  Soil  chemistry. 

This  study  compared  N,  P  and  K  concentrations  in 
soils  that  received  injected  dairy  manure  and 
broadcast  inorganic  fertilizers  for  3  years.  Nitrogen 
from  manure  and  inorganic  fertilizer  was  applied  at 
approximately  84,  168,  and  252  kg  N/ha/yr  in  1982 
through  1984.  Inorganic  P  and  K  fertilizers  were 
applied  to  match  the  application  rates  for  expected 
available  P  and  K  in  the  manure.  Corn  (Zea  mays 
L.)  was  grown  on  treatment  plots  in  1982  through 
1985  at  3  locations  in  south-central  Wisconsin.  Soil 
types  were  a  Puchyan  loamy  fine  sand  (Arenic 
Hapludalf),  Piano  silt  loam  (Typic  Argiudoll),  and 
a  Tama  silt  loam  (Typic  Argiudoll).  Silage  and 
grain  yield,  nutrient  uptake,  and  soil  N,  P,  and  K 
concentrations  were  determined.  More  total  inor- 
ganic N  in  the  soil  profile  and  faster  downward 
movement  were  found  under  the  fertilizer  treat- 
ments than  the  manure  treatments.  Greater  loss  of 
manure  N  from  denitrification  is  suggested  for  this 
difference.  Buildup  of  soil  P  and  K  concentrations 
was  observed  only  after  2  and  3  annual  additions  of 
high  rates  of  manure  or  fertilizer,  and  was  confined 
primarily  to  the  0  to  30  cm  layer.  The  additional 
organic  nutrient  components  of  the  manure  result- 
ed in  more  total  N,  P,  and  K  applied  than  that 
applied  from  the  inorganic  fertilizer.  This  addition- 
al organic  component  was  not  reflected  in  soil  test 
values  of  in  the  N,  P,  and  K  removed  by  the  corn 
silage.  (Author's  abstract) 
W89-03829 


DREDGED  MATERIALS  -  PROBLEMS  ASSO- 
CIATED WITH  THEIR  USE  ON  LAND, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 

Dept.  of  Soil  Science. 

R.  G.  V.  Bramley,  and  D.  L.  Rimmer. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  3,  p 

469-482,  September  1988.  2  tab,  40  ref. 

Descriptors:  'Dredging,  'Soil  management, 
'Heavy  metals,  'Spoil  disposal,  'Land  disposal, 
'Waste  disposal,  Land  use,  Land  reclamation,  Soil 
moisture  retention,  Hydrogen  ion  concentration, 
Nutrients,  Spoil  banks,  Public  health,  Soil  contami- 
nation. 

The  use  of  river  and  harbor  dredgings  in  reclama- 
tion projects  worldwide  is  reviewed.  Potential  land 
uses  are  considered  where  the  emphasis  is  placed 
on  the  growth  of  plants,  such  as  agricultural  and 
public  recreation  areas.  Physical  and  chemical 
problems  associated  with  the  use  of  dredgings  in 
such  projects  are  identified,  and  crop  responses  on 
these  materials  are  discussed.  Health  risks  to  man 
and  animals  associated  with  using  dredged  materi- 
als are  also  considered.  Physical  problems  such  as 
high  water-holding  capacity  do  not  limit  the  use  of 
dredged  materials  provided  that  the  period  of  rip- 
ening is  of  sufficient  length.   High  heavy  metal 


contents,  nutrient  imbalance  and  unfavorable  pH 
are  seen  as  the  major  constraints  to  the  use  of 
dredged  materials  as  growth  media.  It  is  concluded 
that  with  careful  ripening,  and  monitoring  of 
chemical  parameters,  dredged  materials  may  be  of 
considerable  use  in  many  reclamation  projects. 
(Author's  abstract) 
W89-03918 


HAZARDOUS  WASTE:  WHERE  TO  PUT  IT  - 
WHERE  WILL  IT  GO, 

Argonne  National  Lab.,  IL. 

N.  F.  Sather. 

Mechanical  Engineering  MEENAH,  Vol.  1 10,  No. 

9,  p  70-75,  September  1988. 

Descriptors:  'Hazardous  wastes,  'Waste  disposal, 
'Fate  of  pollutants,  'Waste  management,  Inciner- 
ation, Land  disposal,  Remote  sensing,  Organic 
wastes,  Recycling,  Oxidation,  Wastewater  treat- 
ment, Sludge  disposal,  Monitoring,  Detoxification, 
Decontamination. 

The  mounting  cost  of  managing  hazardous  wastes 
has  spurred  new  research  to  develop  better  and 
less  costly  waste  treatment  and  site  remediation 
technologies.  A  single-step,  low-cost  thermal  treat- 
ment process  of  waste  glassification  has  been  de- 
veloped by  Northwest  Laboratory  for  destroying 
organics,  encapsulating  heavy  metals,  and  signifi- 
cantly reducing  volume.  Toxic  contaminants  in  the 
waste  are  immobilized  in  an  inert,  glass-based  ma- 
terial, and  the  volume  of  the  waste  product  may  be 
reduced  up  to  90%.  The  glassification  process  in- 
cludes an  effluent  treatment  system  that  removes 
and  neutralizes  acid  gases  generated  by  the  com- 
bustion of  nitrate-bearing  materials  and  certain 
plastics.  The  first  project  under  the  Department  of 
Energy's  Hazardous  Waste  Remedial  Actions  Pro- 
gram (HAZWRAP)  will  demonstrate  a  detoxifica- 
tion method  for  mixed  sludges  using  the  X-Trax 
process  developed  by  Chemical  Waste  Manage- 
ment, Inc.  Destroying  hazardous  organic  chemi- 
cals by  oxidation  in  supercritical  water  is  under 
investigation  at  Los  Alamos  National  Laboratory 
with  funding  from  HAZWRAP.  Fourier  transform 
infrared  spectrometry  is  being  adapted  to  the  moni- 
toring of  incinerator  emissions.  The  monitoring 
system  can  also  be  interfaced  with  process  control 
equipment  to  provide  warning  signals  if  a  given 
compound  exceeds  a  specified  level.  Pacific  North- 
west Laboratory  has  developed  an  innovative  soil- 
melting  method  with  applications  in  hazardous 
waste  treatment,  soil  stabilization,  and  construc- 
tion. This  in  situ  vitrification  method  is  now  avail- 
able for  commercial  use.  A  new  system  that  facili- 
tates the  preparation  of  site-contamination  surveys 
based  on  surface  measurements  obtained  from 
portable  instruments  has  been  developed  at  Oak 
Ridge  National  Laboratory.  This  ultrasonic  rang- 
ing and  data  system  automatically  determines  a 
surveyor's  position  and  links  it  with  other  survey 
data  being  collected  at  the  same  time.  Scientists  at 
Lawrence  Livermore  National  Laboratory  have 
developed  a  portable  in  situ  groundwater  monitor 
with  funding  from  HAZWRAP.  The  monitor 
combines  optically  active  chemical  probes  (op- 
trodes)  with  fiber  optics  to  detect  toxic  organics. 
(Geiger-PTT) 
W89-03919 


CLAYEY  BARRIER  ASSESSMENT  FOR  IM- 
POUNDMENT OF  DOMESTIC  WASTE 
LEACHATE  (SOUTHERN  ONTARIO)  INCLUD- 
ING CLAY-LEACHATE  COMPATILIBILITY 
BY  HYDRAULIC  CONDUCTIVITY  TESTING, 
University  of  Western  Ontario,  London.  Faculty 
of  Engineering  Science. 

R.  M.  Quigley,  F.  Fernandez,  and  R.  K.  Rowe. 
Canadian   Geotechnical   Journal  CGJOAH,   Vol. 
25,  No.  3,  p  574-581,  August  1988.  9  fig,  1  tab,  24 
ref. 

Descriptors:  'Groundwater  barriers,  'Water  pollu- 
tion prevention,  'Hydraulic  conductivity,  'Land- 
fills, 'Water  quality  control,  'Clays,  'Leachates, 
Groundwater,  Channel  flow,  Potassium,  Model 
studies,  Soil  types. 


167 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5E — Ultimate  Disposal  Of  Wastes 


■ 


The  current  use  of  engineered  clayey  barriers  to 
control  the  chemical  flux  entering  the  groundwater 
adjacent  to  landfill  sites  is  discussed.  New  analyti- 
cal methods  to  predict  flux  are  presented  briefly, 
followed  by  an  assessment  of  macropore  flow 
problems  inherent  in  laboratory  and  field -compact- 
ed clays.  The  clay  leachate  compatability  of  south- 
ern Ontario  clays  is  then  assessed  with  respect  to 
domestic  waste  leachate  using  hydraulic  conduc- 
tivity as  the  assessment  tool.  The  dominant  role  of 
channel  flow  through  macropores,  even  in  very 
carefully  controlled  laboratory  samples,  is  empha- 
sized, as  is  the  critical  role  of  soil  smectite  and 
vermiculite  in  retardation  of  species  such  as  potas- 
sium from  domestic  leachate.  The  Sarnia  brown 
and  gray  clays  seem  compatible  with  domestic 
waste  leachate  at  least  with  respect  to  hydraulic 
conductivity.  In  spite  of  extensive  potassium  retar- 
dation, leachate  effected  a  slight  decrease  in  hy- 
draulic conductivity  of  the  water-compacted 
brown  and  gray  samples,  a  feature  also  observed 
recently  for  the  contaminated  gray  clay  zone  at  a 
field  site.  (Author's  abstract) 
W89-03971 


APPLICATION  OF  VARIABLY  SATURATED 
FLOW  THEORY  TO  CLAY  COVER  LINERS, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

C.  J.  Miller,  and  S.  J.  Wright. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  114,  No.  10,  p  1283-  1300,  October 

1988.  6  fig,  2  tab,  26  ref,  2  append. 

Descriptors:  *Leachates,  *  Linings,  'Landfills, 
•Saturated  flow,  'Leakage,  'Clays,  Flow,  Precipi- 
tation, Soil  types,  Model  studies,  Darcys  law,  Sim- 
ulation, Sensitivity  analysis,  Permeability,  Lea- 
chates,  Evapotranspiration,  Boundary  conditions, 
Mathematical  models,  Seepage,  Drainage. 

The  movement  of  precipitation  through  the  upper 
layers  of  a  waste  landfill  may  be  described  by  a 
variably  saturated  flow  model  based  on  Darcy's 
equation.  Such  a  model  predicts  moisture  transport 
through  clay  liners  for  a  specified  site  design  and 
climatology.  Example  simulations  are  presented  to 
highlight  the  difference  between  this  approach  and 
more  prevalent  moisture  routing  techniques.  The 
model  was  used  to  simulate  water  movement 
through  the  clay  barriers  covering  test  cells  at  an 
existing  research  site.  The  simulated  leakage  was 
significantly  less  than  that  observed,  suggesting 
that  flow  through  macropores  and  other  disconti- 
nuities may  be  dominant.  A  sensitivity  analysis  of 
model  parameters  indicates  that  linear  thickness 
and  saturated  permeability  are  most  critical  to  the 
leakage  solution,  while  refuse  properties  have  a 
more  limited  impact,  especially  prior  to  saturation 
of  the  liner.  (Author's  abstract) 
W89-03983 


HYDROGEOLOGY  AND  GROUNDWATER 
QUALITY  AT  A  LAND  RECLAMATION  SITE, 
NESHAMINY  STATE  PARK,  PENNSYLVANIA, 

Geologxal  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

R.  S.  Blickwedel,  and  J.  H.  Linn. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water   Resources   Investigations   Report   86-4164, 
1987.  41p,  19  fig,  7  tab,  16  ref. 

Descriptors:  'Sludge  disposal,  'Soil  reclamation, 
'Water  quality  data,  'Pennsylvania,  Unconsolidat- 
ed aquifers,  Groundwater  movement,  Bucks 
County,  Neshaminy  State  Park. 

In  September  1981,  infertile  sand  and  silt  dredge 
spoil  from  the  Delaware  River  at  Neshaminy  State 
Park  was  mixed  with  composted  sewage  sludge 
and  seeded  to  grasses  to  produce  a  soil  product 
that  has  not  adversely  affected  groundwater  qual- 
ity as  of  March  1985.  Analyses  for  pH,  specific 
conductance,  nutrients,  and  heavy  metals  in 
groundwater  at  the  beginning  of  the  study  indicate 
that  the  chemistry  of  the  groundwater  in  the 
dredge  spoil  at  the  sites  differ  from  that  found  in 
the  'Trenton  gravel'  of  Pleistocene  age.  Analyses 
of  groundwater  samples  collected  after  the  first 
two  sludge  applications  (120  tons/acre  and   450 


tons/acre)  indicate  that  no  significant  change  oc- 
curred in  the  chemistry  of  the  samples  from  the 
Trenton  gravel,  whereas  organic  nitrogen  in- 
creased temporarily  in  groundwater  from  the 
dredge  spoil  6  months  after  the  larger  of  the  two 
sludge  applications  but  quickly  returned  to  back- 
ground levels.  The  lack  of  chemical  change  with 
time  in  the  groundwater  implies  either  that  little  of 
the  more  than  100  inches  of  precipitation  that  fell 
from  April  1983  through  March  1985,  reached  the 
water  table  or,  more  likely,  that  a  mechanism 
exists,  beneath  the  soil-factory  site  that  retards  or 
prevents  the  downward  migration  of  contaminants. 
(USGS) 
W89-04072 


SURFACE-RUNOFF  MEASUREMENT  AND 
SEDIMENT-SAMPLE-COLLECTION  SYSTEM 
FOR  SMALL  AREAS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04097 


GEOLOGIC,  HYDROLOGIC,  AND  CULTURAL 
FACTORS  IN  THE  SELECTION  OF  SITES  FOR 
THE  LAND  DISPOSAL  OF  WASTES  IN  WASH- 
INGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

N.  P.  Dion,  R.  C.  Alvord,  and  T.  D.  Olson. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  84-4279, 
1986.  16p,  12  pi,  28  ref. 

Descriptors:  'Waste  disposal,  'Land  use,  'Wash- 
ington, 'Geohydrology,  'Land  disposal,  Aquifers, 
Earthquakes,  Volcanoes,  Water  use,  Population 
density,  Maps. 

As  part  of  a  program  to  deal  with  the  problems  of 
waste  disposal  in  Washington,  the  Department  of 
Ecology  (WDOE),  in  cooperation  with  the  U.S. 
Geological  Survey,  completed  a  study  designed  to 
provide  the  geologic,  hydrologic,  and  cultural  data 
needed  to  evaluate  the  suitability  of  State  land 
areas  for  the  disposal  of  wastes.  Data  portraying 
the  distribution  of  factors  that  could  affect  the 
suitability  of  areas  in  Washington  for  waste  dispos- 
al were  presented  in  a  series  of  18  maps  (overlays). 
The  factors  selected  include  major  geologic  units; 
natural  hazards  from  earthquakes,  faulting,  and 
volcanoes;  climate;  locations  of  major  surface- 
water  and  groundwater  bodies;  population  density; 
and  land  and  water  uses.  Within  each  factor  (map) 
the  data  were  grouped  into  class  intervals  and  the 
intervals  for  most  factors  ranked  according  to  their 
relative  suitability/unsuitability  for  land  disposal  of 
wastes  following  criteria  supplied  by  WDOE. 
Areas  of  the  State  considered  completely  unsuit- 
able (as  determined  by  WDOE  personnel)  for 
waste  disposal  because  of  current  or  proposed  land 
uses  were  excluded  from  ranking.  (USGS) 
W89-04115 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  WATER  FROM  WELLS  FOR 
THE  PERIOD  JUNE  13,  1984  TO  DECEMBER 
4,  1986  AT  THE  MAXEY  FLATS  RADIOACTD/E 
WASTE  DISPOSAL  SITE,  KENTUCKY, 
Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 
M.  A.  Lyverse. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-214,  1987.  53p,  2  fig,  2  tab,  2 
ref. 

Descriptors:  'Radioactive  wastes,  'Injection  wells, 
'Waste  disposal  wells,  'Water  quality,  'Kentucky, 
Fleming  County,  Water  analysis,  Lithologic  data. 
Waste  disposal,  Water  levels. 

Lithologic  data  are  presented  for  113  wells  drilled 
at  the  Maxey  Flats  Radioactive  Waste  Disposal 
Site  for  the  period  June  13,  1984  to  December  4, 
1986.  Water  levels,  tritium  concentrations,  and  spe- 
cific conductance  are  also  presented  for  wells 
yielding  sufficient  water  for  measuring  and  sam- 


pling. At  least  one  sample  was  collected  from  most 
wells  for  the  determination  of  gross  alpha  and  beta 
activity.  These  activities  and  the  results  for  gamma 
emitting  radionuclides  (Cobalt  60  and  Cesium  137) 
are  also  presented.  (USGS) 
W89-04144 


GEOHYDROLOGIC  CONDITIONS  AT  THE 
NUCLEAR  FUEL  REPROCESSING  PLANT 
AND  WASTE-MANAGEMENT  FACILITIES  AT 
THE  WESTERN  NEW  YORK  NUCLEAR  SERV- 
ICE CENTER,  CATTARAUGUS  COUNTY,  NEW 
YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04178 


DISPOSAL  OF  LEATHER  TANNERY  WASTES 
BY  LAND  TREATMENT:  A  REVIEW, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 
Dept.  of  Soil  Science  and  Agrometeorology. 
J.  C.  Hughes. 

Soil  Use  and  Management,  Vol.  4,  No.  3,  p  107- 
111,  September  1988.  1  fig,  2  tab,  37  ref. 

Descriptors:  'Tannery  wastes,  'Sludge  disposal, 
'Land  disposal,  'Path  of  pollutants,  'Chromium, 
'Sludge  properties,  'Soil  amendments,  Self-purifi- 
cation, Literature  review,  Heavy  metals,  Nutrients, 
Sodium,  Nitrogen,  Phosphorus,  Magnesium, 
Groundwater  pollution,  Water  pollution  sources, 
Nitrates. 

Leather  tanneries  produce  a  large  amount  of 
sludge  and  liquid  wastes.  The  liquids  contain  much 
sodium  and  in  most  circumstances  adversely  affect 
both  the  soil  and  the  groundwater.  However,  in 
some  countries  they  are  used  for  irrigation.  The 
sludges  contain  N,  Ca,  Mg,  P,  Cr  III,  and  some  Na. 
Given  careful  management  these  sludges  can  be 
used  as  soil  amendments,  either  directly  or  after 
composting.  Application  rates  of  about  200  tonnes/ 
ha  have  proved  toxic  to  crops  in  pot  trials,  though 
in  larger  applications  than  this  they  have  not  af- 
fected crops  in  the  field.  Much  smaller  rates,  of  less 
than  20  tonnes/ha,  have  been  used  in  the  field  to 
minimize  nitrate  contamination  of  groundwater. 
The  effects  of  Cr  III  depend  on  complex  interac- 
tions among  the  sludge,  the  soil  to  which  it  is 
added,  and  the  plant  species  grown.  Safe  limits  for 
the  disposal  of  the  sludges  and  their  long-term 
effects  are  not  known.  (Author's  abstract) 
W89-04213 


RESIDUES  OF  DETERGENT-DERIVED  OR- 
GANIC POLLUTANTS  AND  POLYCHLORI- 
NATED  BIPHENYLS  IN  SLUDGE-AMENDED 
SOIL, 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

A.  Marcomini,  P.D.  Capel,  W.  Giger,  and  H.  Hani. 
Naturwissenschaften  NATWAY,  Vol.  75,  No.  9,  p 
460-462,  September  1988.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Pollutants,  'Path  of  pollutants,  'Soil 
amendments,  'Sludge  disposal,  Sludge,  Polychlori- 
nated  biphenyls,  Organic  pollutants,  Nonylphenol 
polyethoxylates,  Detergent-derived  organic  pollut- 
ants, Leaching,  Groundwater  pollution,  Land  dis- 
posal. 

Linear  alkylbenzene  sulphonates  and  nonylphenol 
polyethoxylates  are  widely  used  anionic  and  non- 
ionic  synthetic  aromatic  surfactants.  Field  investi- 
gations were  performed  to  obtain  better  insights 
into  the  fate  of  these  detergent-derived  chemicals 
in  the  soil  environment.  Organic  carbon  and  poly- 
chlorinated  biphenyls  were  also  determined.  Sam- 
ples of  sludge-amended  soils  were  collected  from 
an  experimental  plot  that  had  received  a  total  of 
142  t(d.w.)/ha  of  digested  sewage  sludge  since 
1976.  The  results  suggest  that  accumulation  of 
linear  alkylbenzene  sulfonates,  nonylphenol  po- 
lyethoxylates (n  =  1  &  2),  and  polychlorinated 
biphenyls  is  occurring  in  sludge-amended  soils. 
The  best-case  scenario  is  that  the  observed  residu- 
als are  threshold  concentrations  for  biological 
transformation,  and  wilf  not  increase  with  addi- 
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tional  sludge  applications.  The  worst-case  scenario 
is  that  concentrations  increase  with  each  addition 
of  sludge.  Further  investigations  are  needed  to 
determine  if  the  entrance  into  the  food  chain 
through  soil  ingestion  by  animals  and  leaching  into 
the  groundwater  of  these  residuals  are  environ- 
mental concerns.  (White-Reimer-PTT) 
W89-04297 


ACTUAL  SLUDGE  PRODUCTION  IN  MUNICI- 
PAL SECONDARY  WASTEWATER  TREAT- 
MENT PLANTS, 

Kuwait  Univ.,  Safat.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-04316 


SLUDGE  CONDITIONING  WITH  MORINGA 
SEED. 

Nigeria  Univ.,  Nsukka.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-04318 


FULL-SCALE       LAND       TREATMENT       OF 
COFFEE  PROCESSING  WASTEWATER, 

Texas  Univ.  at  Arlington.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic   entry   see   Field   5D. 
W89-04369 


MICROORGANISM  LEVELS  IN  AIR  NEAR 
SPRAY  IRRIGATION  OF  MUNICIPAL 
WASTEWATER:  THE  LUBBOCK  INFECTION 
SURVEILLANCE  STUDY, 

Southwest  Research  Inst.,  San  Antonio,  TX. 

D.  E.  Camann,  B.  E.  Moore,  H.  J.  Harding,  and  C. 

A.  Sorber. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  60,  No.  11,  p  1960-1969,  November 

1988.  2  fig,  10  tab,  32  ref. 

Descriptors:  *Pollutant  identification,  *Air  pollu- 
tion, *Path  of  pollutants,  'Spray  irrigation,  •Mu- 
nicipal wastewater,  'Land  disposal,  •Microorga- 
nisms, Bacteria,  Wastewater,  Environmental  ef- 
fects, Enteroviruses,  Infection,  Aerosols. 

The  Lubbock  Infection  Surveillance  Study  (LISS) 
investigated  possible  adverse  effects  on  human 
health  from  slow-rate  land  application  of  municipal 
wastewater.  Extensive  air  sampling  was  conducted 
to  characterize  the  irrigation  site  as  a  source  of 
infectious  microbial  aerosols.  Spray  irrigation  of 
poor-quality  wastewater  received  directly  from  the 
treatment  plant  significantly  elevated  air  densities 
of  fecal  coliforms,  fecal  streptococci,  mycobac- 
teria, and  coliphage  above  ambient  background 
levels  for  at  least  200  m  downwind.  Enteroviruses 
were  repeatedly  recovered  at  44  to  60  m  down- 
wind at  a  higher  level  than  observed  at  other 
wastewater  aerosol  sites  in  the  United  States  and 
Israel.  Wastewater  storage  in  reservoirs  reduced 
downwind  air  densities  of  indicator  organisms  by 
two  orders  of  magnitude.  (Author's  abstract) 
W89-04371 


STUDY  OF  REACTION  KINETICS  FOR  THE 
PYROLYSIS  OF  BIOGENIC  SLUDGE, 

Oldenburg  Univ.  (Germany,  F.R.).  Fachbereich  9  - 

Chemie. 

D.  Schuller,  and  J.  Mieglitz. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  7,  p  599-608,  July  1988.  2  fig,  9  ref. 

Descriptors:  *Sludge  disposal,  'Mathematical 
models,  'Pyrolysis,  Reaction  kinetics,  Chemical 
analysis,  Biogenic  sludge. 

An  investigation  of  sewage  sludge  pyrolysis  was 
carried  out  to  optimize  reaction  parameters.  The 
analysis  of  kinetic  parameters  was  done  using  a 
new  computer  program.  Activation  enthalpy  and 
the  order  of  reaction  have  been  determined  for  the 
main  phase  of  sewage  sludge  pyrolysis  from  ther- 
mogravimetric  data  using  that  program.  The  order 
of  reaction  was  found  to  be  about  1  and  the  activa- 
tion enthalpy  in  the  order  of  60  kJ/mole.  Kinetic 
data  provide  a  certain  understanding  of  the  pri- 
mary reaction.  This  value  is  in  the  order  of  evapo- 


ration enthalpies  of  organic  compounds,  which 
suggests  that  the  decomposition  of  solid  sludge  is 
mainly  characterized  by  an  evaporation  process. 
Different  pretreatments  of  the  sludge,  such  as 
drying,  conditioning  with  metal  compounds,  or 
grinding  of  dry  material,  did  not  influence  the  test 
results  significantly.  Only  when  higher  heating 
rates  were  applied  did  the  order  of  reaction  in- 
crease. (Brock-PTT) 
W89-04397 


MICROFLORA  IN  THE  COMBINED  FACUL- 
TATIVE POND  AND  AERATED  LAGOON 
SYSTEM  AT  A  SEA-BASED  SOLID  WASTE 
DISPOSAL  SITE, 

Gifu  Univ.  (Japan).  Dept.  of  Agricultural  Chemis- 
try. 

K.  Kawai,  H.  Horitsu,  K.  Takamizawa,  and  Z. 
Inoue. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  9,  No.  7,  p  677-688,  July  1988.  9  fig,  3  tab,  12 
ref. 

Descriptors:  *Solid  waste  disposal,  'Biological 
treatment,  *Aerated  lagoons,  *Leachates,  Micro- 
flora, Facultative  ponds,  Sea-based  solid  waste  dis- 
posal site,  Waste  disposal. 

In  Osaka  city,  solid  waste  has  been  disposed  of  in  a 
pond  at  a  sea-based  solid  waste  disposal  site.  The 
leachate  is  treated  by  the  combined  process  of  a 
facultative  pond  and  aerated  lagoon.  The  micro- 
flora of  the  combined  process  were  examined  and 
the  relationship  between  leachate  loading  and  mi- 
crobial activities  was  clarified.  BOD5  (biological 
oxygen  demand)  in  the  aerated  lagoon  was  stable, 
being  below  20  mg/L  year  round.  The  dominant 
genera  in  the  aerated  lagoon  were  Alcaligenes, 
Micrococcus,  Moraxella,  Aeromonas  and  Acineto- 
bacter  during  the  lower  leachate  loading  period. 
There  were  no  pathogenic  bacteria  of  the  genera 
Salmonella,  Shigella  and  Vibrio  in  the  aerated 
lagoon.  (Author's  abstract) 
W89-04402 


FIELD    INVESTIGATION    OF    CLAY    LINER 
PERFORMANCE, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-04416 


DESIGN  OPTIMIZATION  FOR  SOLIDIFICA- 
TION OF  HAZARDOUS  WASTES, 

Korea  Advanced  Inst,  of  Science  and  Technology, 
Seoul  (Republic  of  Korea).  Dept.  of  Civil  Engi- 
neering. 

H.  S.  Shin,  N.  R.  Her,  and  J.  K.  Koo. 
Hazardous     Waste     and     Hazardous     Materials 
HWHME2,   Vol.   5,   No.    3,   p  239-250,   Summer 
1988.  8  fig,  6  tab,  10  ref. 

Descriptors:  *Electroplating,  *Sludge  disposal, 
•Solidification,  'Hazardous  materials,  *Waste  dis- 
posal, 'Chemical  sludge,  *Heavy  metals,  'Design 
standards,  Structural  engineering,  Cement-based 
solidification,  Mathematical  models,  Model  studies, 
Leaching,  Industrial  wastes. 

A  cement-based  solidification  process  designed  for 
hazardous  sludge  produced  from  the  electroplating 
industry  was  evaluated.  Four  factors  of  sand/sedi- 
ment (S/C)  ratio,  water/cement  (W/C)  ratio, 
amount  of  wet  sludge  and  amount  of  precipitator 
were  investigated  in  terms  of  leachability  and  com- 
pressive strength  of  the  solidified  materials.  Results 
of  triplicate  tests  and  statistical  analysis  indicated 
that  S/C  ratio  had  the  greatest  effect  on  leaching 
of  Cr(VI)  while  W/C  ratio  had  the  greatest  effect 
on  Zn  and  compressive  strength  of  the  solidified 
materials.  An  experimental  model  was  developed 
to  estimate  leached  material  concentration  and 
compressive  strength  at  a  given  condition.  Proper 
mixing  criteria  were  also  suggested  for  the  use  of 
the  solidified  mixture  as  construction  materials. 
(Author's  abstract) 
W 89-044 17 


METRO     CHICAGO'S     SLUDGE     MANAGE- 
MENT PLAN, 


Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For   primary   bibliographic   entry   see   Field    5D. 

W 89-04464 


USE  OF  SLUDGE  AND  SULPHIDE  TO 
REMOVE  HEAVY  METALS  FROM  SEWAGES 
BEFORE  ACTIVATED  SLUDGE  TREATMENT, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  5D. 
W89-04474 
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DEVELOPMENT  OF  METHODOLOGY  FOR 
RETROFITTING  WATER  LIFELINES  FOR  IM- 
PROVED SEISMIC  RESISTANCE, 

Environmental  Quality  Systems,   Inc.,  Rockville, 

MD. 

For   primary   bibliographic   entry   see   Field    8G. 

W89-03347 


DATA-BASED  WATER  QUALITY  INFORMA- 
TION SYSTEM, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
S.  Campbell,  and  J.  Finkeldey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-185  616. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/055,  March  1988.  lOp, 
6  fig,  2  ref. 

Descriptors:  'Information  storage  and  retrieval, 
'Water  quality,  'Databases,  'Data  collections, 
'Drinking  water,  Information  exchange,  Comput- 
ers, Research. 

Various  research  activities  conducted  by  the 
Drinking  Water  Research  Division  (DWRD)  of 
the  EPA  have  resulted  in  the  generation  of  exten- 
sive measurement  data  pertaining  to  water  quality. 
This  data  is  useful  for  investigating  the  perform- 
ance and  cost  of  drinking  water  treatment  process 
systems.  In  order  to  perform  multiple  and/or  ex- 
tensive evaluations  of  this  data,  it  was  necessary  to 
develop  a  computer  based  information  retrieval 
system  that  would  provide  a  consistent  input  data 
format  and  the  capability  to  manage,  access  and 
report  required  information.  The  computer  soft- 
ware resulting  from  this  effort  has  provided 
DWRD  with  an  effective  method  for  analyzing 
large  amounts  of  field-scale  research  data  and  pro- 
viding ideas  to  upgrade  water  quality.  (Author's 
abstract) 
W89-03360 


TREATMENT  OF  FARNHAM  AND  ASHLEY 
RESERVOIR  WATER  BY  KROFTA  SAND- 
FLOAT  PROCESS  SYSTEM-PROJECT  SUM- 
MARY, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-200647. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  No.  KEC/01-84/1A,  January  20, 

1984.  40p,  3  fig,  11  tab. 

Descriptors:  'Flocculation,  'Flotation,  'Massa- 
chusetts, 'Sand  filters,  'Water  treatment,  Farnham 
Reservoir,  Ashley  Reservoir,  Sandfloat,  Chemical 
precipitation,  Chemical  treatment,  Bacteria,  Iron, 
Manganese,  Lead,  Protozoa. 

Raw  water  from  Ashley  and  Farnham  Reservoirs 
in  Berkshire  County,  Massachusetts  was  treated  by 
a  newly  developed  Sandfloat  process  system  con- 
sisting of  chemical  flocculation,  dissolved  air  flota- 
tion and  sand  filtration.  Turbidity,  color,  trihalo- 
methane  formation  potential,  UV  absorbance,  coli- 
form  bacteria,  iron,  manganese,  lead  and  Giardia- 
cyst-sized  particles  (as  measured  by  microscopic 
particle  count)  were  significantly  removed  from 
the  city  of  Pittsfield's  raw  water  supply.  The  Sand- 
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( 


float  process  easily  met  all  the  EPA  and  the  Massa- 
chusetts Drinking  Water  Standards.  Preliminary 
design  criteria  for  coagulant  feeding,  chlorine  feed- 
ing, flocculation  detention  time,  flotation  detention 
time,  flotation  surface  loading,  filter  surface  load- 
ing and  sludge  treatment  are  also  developed  for 
design  of  a  full  scale  potable  flotation-filtration 
plant.  (Author's  abstract) 
W89-03368 


REMOVING  SYNTHETIC  ORGANIC  CHEMI- 
CALS FROM  DRINKING  WATER  BY  GRANU- 
LAR ACTIVATED  CARBON:  PERFORMANCE 
AND  COST, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
B.  W.  Lykins,  R.  M.  Clark,  and  J.  Q.  Adams. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-182118. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/046,  March  1988.  8p, 
2  fig,  2  tab,  7  ref. 

Descriptors:  'Drinking  water,  *Water  treatment, 
•Organic  compounds,  *Granular  activated  carbon, 
Costs,  Adsorption,  Potable  water,  Water  quality, 
Water  analysis. 

Granular  activated  carbon  (GAC)  has  been  shown 
to  be  an  effective  adsorbent  for  removing  many  of 
the  synthetic  organic  compounds  (SOCs)  sched- 
uled for  regulation  and  to  be  an  effective  broad- 
spectrum  adsorbent.  EPA  data  demonstrates  by 
field-scale  contactors,  pilot  columns,  and  minico- 
lumn,  and  pilot  column  studies  are  underway  on 
others.  The  extent  of  SOC  removal  depends  on 
several  factors  such  as  empty  bed  contact  time 
(EBCT),  type  of  GAC  used,  competition  for  ad- 
sorption sites  from  other  organics,  precursor  mate- 
rial, etc.  Each  utility  considering  GAC  for  SOC 
control  should  evaluate  their  specific  situation. 
This  evaluation  should  include  some  method  for 
predicting  full-scale  operation.  (Lantz-PTT) 
W89-03375 


SMALL    MUNICIPALITY    USES    CONTRACT 
SERVICES, 

For   primary   bibliographic   entry   see   Field   5D. 

W89-03450 


CLEAN  WATER  SUPPLY  DEPENDS  ON  MAN- 
AGEMENT OF  GROUNDWATER, 

Greeley  and  Hansen,  Chicago,  IL. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-03492 


POTENTIAL  HEALTH  RISK  OF  TRIHALO- 
METHANES  IN  DRINKING  WATER:  A  PER- 
SPECTIVE, 

Water    Research    Commission,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03524 


PRICE  OF  CONFIDENCE:  THE  RATIONAL- 
ITY OF  RADIUM  REMOVAL  FROM  DRINK- 
ING WATER, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
D.  J.  Crawford-Brown. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  152-154. 

Descriptors:  'Cost-benefit  analysis,  'Water  treat- 
ment, 'Risks,  'Costs,  'Radium,  'Radioisotopes, 
'Drinking  water,  Theoretical  analysis. 

Radium  removal  from  drinking  water,  for  the  pur- 
pose of  saving  lives,  is  discussed.  During  the  past 
several  years,  the  U.S.  Environmental  Protection 
Agency  has  developed  proposed  regulatory  limits 
for  radium,  uranium  and  radon  in  U.S.  Public 
Drinking  Water.  These  limits  are  based  on  an 
analysis  of  the  risk  imposed  by  radium  in  drinking 
water,  and  an  assessment  of  the  costs  for  removal 
to  specified  concentrations.  Typical  approaches  to 


examining  the  rationality  of  such  limits  focus  on 
the  expectation  value  of  the  risk  and  the  cost 
associated  with  potential  actions.  These  approach- 
es treat  the  risks  as  if  they  are  known,  and  the  costs 
as  if  they  are  to  be  measured  against  these  known 
risks.  In  actuality,  the  savings  in  lives  bought  by 
any  expenditure  is  uncertain.  As  a  result,  it  cannot 
be  claimed  rationally  that  a  given  expenditure 
saves  any  given  number  of  lives.  Instead,  it  must  be 
recognized  that  an  expenditure  produces  a  state  of 
the  environment  characterized  only  by  a  potential 
for  saving  lives.  In  effect,  the  money  has  been 
spent  to  gain  a  degree  of  confidence  that  a  given 
number  of  lives  will  be  saved.  The  manner  in 
which  an  expenditure  for  radium  removal  yields  a 
rational  basis  for  confidence  in  saving  lives  is  ex- 
plored. (See  also  W89-03595)  (Author's  abstract) 
W89-03607 


RECENT  DEVELOPMENTS  IN  TECHNOLOGY 
FOR  REMOVING  RADIONUCLIDES  FROM 
DRINKING  WATER, 

Environmental     Protection    Agency,     Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
T.  J.  Sorg. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  157-158. 

Descriptors:  'Radioisotopes,  Drinking  water, 
Water  treatment,  Radium,  Radon,  Uranium,  Acti- 
vated carbon,  Aeration,  Radioactive  waste  dispos- 
al. 

Two  treatment  methods  for  the  removal  of  radium, 
uranium  and  radon  from  drinking  water  are  being 
applied  to  treat  both  community  water  supplies 
and  individual  home  water  supplies:  (1)  granular 
activated  carbon,  and  (2)  aeration.  Concerns  have 
been  raised  regarding  external  radiation  from 
household  granular  activated  carbon  systems  and 
the  buildup  of  radionuclides  within  the  carbon. 
Shielding  devices  are  being  examined  to  minimize 
the  amount  of  radiation  adjacent  to  these  systems. 
Studies  are  also  being  conducted  to  determine  the 
amount  and  location  of  the  radon  decay  products. 
Aeration  has  also  been  found  to  be  very  effective 
for  radon  removal.  Pilot  plant  tests  have  shown 
that  bubble  aeration,  packed  tower  aeration  and 
spray  aeration  are  good,  practical  methods  for 
radon  removal,  particularly  for  small  communities. 
Radium,  uranium  and  radon  are  all  naturally  oc- 
curring contaminants  in  groundwater.  While  the 
EPA  drinking  water  regulations  apply  only  to 
community  water  supply  systems  and  not  to  indi- 
vidual home  water  supplies,  concerns  still  exist  for 
homeowners.  To  solve  these  problems,  point-of- 
use/point-of-entry  treatment  systems  are  available 
to  remove  all  three  contaminants.  A  very  impor- 
tant aspect  of  treatment  is  the  removal  of  waste 
residuals  from  the  treatment  processes.  Because 
these  wastes  contain  radionuclides,  concerns  for 
their  disposal  have  been  raised  by  federal,  state  and 
local  agencies.  Several  states  have  developed  regu- 
lations for  the  disposal  of  radium  sludges  and 
brines  and  other  states  are  considering  similar 
action.  (See  also  W89-03595)  (Miller-PTT) 
W89-03609 


OZONE  BY-PRODUCTS  IN  DRINKING 
WATER  PRODUCED  UNDER  FULL  SCALE 
TREATMENT  CONDITIONS, 

California  Univ.,  Los  Angeles.  Office  of  Environ- 
mental Science  and  Engineering. 
W.  H.  Glaze,  M.  Koga,  D.  Cancilla,  K.  Wang,  and 
C.  H.  Tate. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  382-385.  1  tab,  2 
fig- 

Descriptors:  'Ozonation,  'Water  pollution 
sources,  'Ozone,  'Drinking  water,  'Water  treat- 
ment, 'Pretreatment  of  water,  Flocculation,  Filtra- 
tion, Chlorination,  Resins,  Trihalomethanes,  Hy- 
drocarbons. 

Ozone  by-products  produced  under  full  scale  treat- 
ment conditions  of  drinking  water  were  investigat- 


ed. The  water  was  treated  at  different  ozone  doses 
or  pre-chlorination,  followed  by  flocculation,  fil- 
tration, and  chlorination.  Ozonation  decreased  the 
trihalomethane  and  total  organic  halide  levels  of 
finished  water  as  compared  to  pre-chlorination. 
Aldehydes  isolated  by  closed  loop  stripping  analy- 
sis and  analyzed  with  gas  chromatography/mass 
spectrometry  increased  after  ozonation.  Lowered 
ozone  doses  produced  higher  concentrations  of 
aldehydes.  Filtration  lowers  the  level  of  these  alde- 
hydes; however,  levels  of  aldehydes  increased  after 
final  chlorination.  A  variety  of  fatty  acids,  alde- 
hydes, and  ketones  were  identified  by  XAD-4/8 
resin  accumulation.  (See  also  W89-03595)  (Au- 
thor's abstract) 
W89-03648 


STUDY  OF  ORGANIC  PEROXIDE  PRODUCED 
FROM  THE  OZONATION  OF  HEXADEC-9- 
ENOIC  ACID  (HDA)  IN  WATER, 

California  Univ.,  Los  Angeles.  Office  of  Environ- 
mental Science  and  Engineering. 
W.  H.  Glaze,  K.  Wang,  D.  Cancilla,  M.  Koga,  and 
Y.  Zelicovitz. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  406-409.  3  fig,  6 
ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Organic  compounds,  'Ozonation,  'Hydro- 
gen peroxide,  'Chromatography,  'Water  treat- 
ment, Drinking  water,  Water  analysis. 

The  peroxidase/fluorescence  method  for  the  analy- 
sis of  hydrogen  peroxide  has  been  extended  to  the 
determination  of  low  levels  of  organic  peroxides  in 
water.  Three  organic  peroxides  were  used  to  test 
the  revised  method:  (1)  l-((l-hydroperoxycyclo- 
hexyl)-dioxy)-cyclohexanol,  (2)  t-butyl  hydroper- 
oxide, and  (3)  cumene  hydroperoxide.  A  reverse 
phase  high  performance  liquid  chromatography 
procedure  with  enzyme  mediated  postcolumn  deri- 
vatization  and  fluorescence  detection  has  been  de- 
veloped for  the  simultaneous  analysis  of  organic 
peroxides  and  H202.  Under  the  most  favorable 
conditions,  the  detection  limits  of  the  post-column 
method  are  6.0  nanograms  for  H202,  0.15  micro- 
grams for  l-((l-hydroperoxycyclohexyl)-dioxy)- 
cyclohexanol,  3.7  nanograms  for  t-butyl  hydroper- 
oxide, and  7.0  nanograms  for  cumene  hydroperox- 
ide. Detection  limits  may  be  enhanced  by  pread- 
sorption  of  the  organic  peroxides  on  a  mixed  bed 
XAD  4/8  resin  with  methanol  elution.  The  high 
performance  liquid  chromatography  method  was 
used  to  detect  a  metastable  peroxide  intermediate 
from  the  ozonation  of  hexadec-9-enoic  acid  in 
water.  (See  also  W89-03595)  (Author's  abstract) 
W89-03651 


PROCEEDINGS  OF  THE  ELEVENTH  UNITED 
STATES/JAPAN  CONFERENCE  ON  SEWAGE 
TREATMENT  TECHNOLOGY. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-03657 


REUSE  OF  TREATED  WASTEWATER  IN  FU- 
KUOKA  CITY, 

Fukuoka    City    Sewage    Works    Bureau    (Japan). 

Planning  Div. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-03664 


PROBLEMS  IN  MODELLING  AND  CON- 
TROLLING A  WATER  CLARIFICATION 
PROCESS, 

Sunderland  Polytechnic  (England).  Dept.  of  Elec- 
trical, Electronic  and  Control  Engineering. 
A.  R.  Boucher,  and  C.  S.  Cox. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  283- 
288,  5  fig,  6  ref. 

Descriptors:  'Systems  analysis,  'Clarification, 
•Water  treatment,  'Model  studies,  'Process  con- 
trol,  Rivers,   Coagulation,   Sludge,   Mathematical 


170 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration — Group  5F 


models,    Water    quality,    Water    supply,    Potable 
water,  Cost  analysis. 

The  practical  problems  in  modeling  a  water  clarifi- 
cation process  are  described  and  the  anticipated 
problems  in  designing  the  control  system  are  dis- 
cussed. The  process  of  producing  a  potable  water 
supply  involves  clarification,  disinfection,  pH  ad- 
justment, filtration,  taste  and  odor  removal.  Ab- 
straction from  a  river  source,  rather  than  a  reser- 
voir, introduces  its  own  family  of  problems  since 
because  no  natural  settlement  has  occurred  the 
quality  of  the  raw  water  entering  the  works  tends 
to  be  extremely  variable.  Because  of  the  large 
variations  in  the  quality  of  the  input  raw  water  and 
the  possibility  of  a  rapid  deterioration,  the  tenden- 
cy is  to  introduce  a  considerable  safety  margin  into 
the  clarification  process  by  overdosing  the  coagu- 
lating chemicals.  Overdosing  does  not  in  general 
adversely  affect  the  final  product,  the  surplus  unac- 
tivated  chemicals  merely  being  precipitated  to 
leave  the  plant  as  sludge.  Since  at  present  no 
policy  relating  to  chemical  recovery  from  the 
sludge  is  in  operation,  this  practice  is  obviously 
inefficient  and  uneconomic.  Another  'side  effect'  of 
overdosing  is  an  adverse  effect  on  the  use  of  con- 
ventional system  identification  strategies  which  are 
being  tried  to  obtain  a  mathematical  model  of  the 
process.  Such  a  model  is  a  desirable  first  step  in  the 
design  of  an  automatic  control  strategy.  This  paper 
highlights  some  of  the  problems  encountered  to 
date  when  trying  to  model  and  control  a  water 
clarification  process.  (See  also  W89-03679)  (Au- 
thor's abstract) 
W89-03707 


LABORATORY  SIMULATION  AND  OPTIMI- 
ZATION OF  WATER  TREATMENT  PROCESS- 
ES --  DEMONSTRATION  PROJECTS. 

Lenox  Inst,  for  Research,  Inc.,  MA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-168414. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Technical  Manual  No.  LIR/07-86/183,  July  23, 
1986.  54p.  Edited  by  Lawrence  K.  Wang,  Mu  Hao 
Sung  Wang,  Domenic  J.  Pulice,  Cheng-nan  Weng, 
and  Donald  L.  Hoven. 

Descriptors:  'Simulation  analysis,  *Water  treat- 
ment, *Wastewater  treatment,  Case  studies,  Filtra- 
tion,  Ozonation,   Cooling   tower,   Water  quality. 

A  case  history  is  presented  for  a  four-year  pilot 
plant  study  prior  to  design  and  construction  of  the 
full  scale  water  treatment  plant  additions  of 
Haworth  Filtration  Plant  in  New  Jersey.  The  re- 
sults of  the  pilot  plant  study  show  that  chemical 
coagulation,  ozonation,  flotation/skimming,  and 
sand  filtration  can  be  used  successfully  to  treat  the 
Oradell  Reservoir  water.  The  new  treatment  proc- 
ess will  produce  a  finished  water  with  less  dis- 
solved solids  and  improved  taste  and  odor.  There 
will  be  a  substantial  reduction  in  the  usage  of  alum, 
chlorine,  and  caustic  soda.  In  addition,  the  amount 
of  sludge  produced  in  the  process  will  be  substan- 
tially reduced  and  the  characteristics  of  the  sludge 
are  such  that  its  disposal  will  be  less  costly.  A 
second  case  history  of  laboratory  experimentation 
is  presented  to  demonstrate  that  the  effectiveness 
of  ozonation  of  recycled  water  used  in  dissolved 
air  flotation  treatment  of  cooling  tower  water  can 
be  optimized.  Major  scaling  factors  were  evaluated 
along  with  reduction  of  microbiological  contami- 
nation. While  dissolved  air  flotation  technology 
works  adequately  for  removal  of  undesirable  con- 
stituents, optimum  removals  are  obtained  when 
ozonation  of  recycle  water  is  included  in  the  proc- 
ess. (See  W89-03728  thru  W89-03729)  (Author's 
abstract) 
W89-03727 


OZONATION  -  AN  ECONOMIC  CHOICE  FOR 
WATER  TREATMENT, 

Buck,  Siefert  and  Jost,  Inc.,  Parani 
C.  N.  Weng,  D.  L.  Hoven,  and  B.  J  ,arfz. 

IN:  Laboratory  Simulation  and  Optimization  of 
Water    Treatment     Processes    -     Demonstration 
ts    Technical  Manual  No.   LIR/07-86/183, 
July  23,  1986.  p  1  34,  6  fig,  8  tab,  1  ref. 


Descriptors:  "Water  treatment,  "Ozonation, 
*Hackensack,  *New  Jersey,  Taste,  Odor  control, 
Filtration,  Ozone,  Polymers,  Water  quality. 

Hackensack  Water  Company  (HWC)  is  an  inves- 
tor-owned water  company  serving  approximately 
800,000  people  in  Northern  New  Jersey.  The  Com- 
pany has  two  water  treatment  plants,  the  New 
Milford  Purification  Plant  (NMPP)  and  the 
Haworth  Filtration  Plant  (HFP).  Consulting  Engi- 
neers have  prepared  a  preliminary  design  memo- 
randum for  HWC  covering  the  proposed  expan- 
sion of  the  HFP  from  a  present  maximum  capacity 
of  52  mgd  to  160  mgd.  It  stated  that  there  was  a 
possibility  of  using  ozonation  as  a  pretreatment 
method  followed  by  direct  filtration  thereby  elimi- 
nating the  need  for  settling  basins.  In  order  to 
verify  that  this  process  could  be  successfully  used 
on  HWC  waters,  pilot  plant  studies  have  been 
conducted.  The  following  conclusions  have  been 
drawn:  (1)  coagulation,  ozonation,  and  direct  filtra- 
tion can  be  used  successfully  to  treat  the  Oradell 
Reservoir  water;  (2)  Up  to  certain  limits,  increas- 
ing alum  and/or  polymer  dosages  results  in  better 
color  and  turbidity,  less  particulate  iron  and  man- 
ganese and  lower  standard  plate  count  in  the  fil- 
tered water;  (3)  Increasing  the  applied  ozone 
dosage  results  in  better  color  and  turbidity,  lower 
standard  plate  count  and  less  organic  concentration 
in  the  filtered  water;  (4)  Ozonation  converts  the 
musty  or  grassy  odor  of  the  raw  water  into  a 
nonobjectionable  sweet  odor  in  the  filter  effluent; 
(5)  Varying  the  ozone  contact  time  from  4.1  to 
24.8  min  has  no  appreciable  effect  on  the  water 
quality;  (6)  The  performance  tests  show  that  dual 
media  is  the  most  beneficial  type  of  filter  media  to 
be  used;  (7)  In  order  to  maintain  the  autocatalytic 
reaction  for  the  removal  of  soluble  Mn,  the  aged 
media  in  the  filter  should  be  regenerated  when  the 
sorption  capacity  of  the  surfaces  of  the  manganese 
oxide  coating  has  been  exhausted;  (8)  It  is  not 
feasible  to  regenerate  the  filter  media  by  feeding 
potassium  permanganate  solution  continuously  to 
the  filter  influent;  (9)  Because  the  pH  of  the 
Haworth  Ozonation  Plant  effluent  is  already  high, 
no  pH  adjustment  is  required;  and  (10)  The  pro- 
posed treatment  scheme  for  the  expansion  of  the 
HFP  will  produce  a  finished  water  with  lower 
concentrations  of  dissolved  organics,  dissolved 
solids,  and  TTHM  and  improved  taste  and  odor. 
The  sludge  production  of  the  new  plant  will  be 
substantially  lower  than  the  present  amount.  (See 
also  W89-03727)  (Lantz-PTT) 
W89-03728 


TREATMENT  OF  COOLING  TOWER  WATER 
BY  DISSOLVED  AIR-OZONE  FLOTATION, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

M.  Krofta,  and  L.  K.  Wang. 

IN:   Laboratory   Simulation  and   Optimization  of 

Water    Treatment    Processes    -    Demonstration 

Projects.  Technical  Manual  No.  LIR/07-86/183, 

July  23,  1986.  p  41-54,  1  fig,  3  tab,  19  ref. 

Descriptors:  "Cooling  towers,  "Ozonation,  "Water 
reuse,  "Flotation,  Ozone,  Algae,  Metals,  Iron, 
Copper,  Bacteria,  Water  quality. 

Pretreatment  and  ozonation  of  cooling  tower 
water  have  been  investigated;  specifically  the 
effect  of  ozonation  on  recycle  water  and  the  rela- 
tive improvement  of  overall  water  quality  after 
flotation  treatment.  Bacterial  analysis  indicates  that 
the  combined  ozonation  and  dissolved  air  flotation 
reduces  the  coliform  count.  Metals  measured  were 
also  decreased  by  flotation  and  ozonation.  The 
oxidation  of  iron  ions  by  ozonation,  of  the  recycle 
water  facilitated  removal  by  the  flotation  process. 
This  has  proven  to  be  effective  in  other  conven- 
tional treatment  systems  (using  chemical  oxidant 
such  as  chlorine).  Copper  levels  were  lower  fol- 
lowing the  treatment.  The  removal  of  constituents 
was  also  apparent  in  the  recycle  water  improving 
its  quality  after  ozonation  and  facilitating  a  more 
effective  flotation  process.  Water  quality  of  the 
recycle  water  was  measured  after  ozonation  in 
separate  analyses.  The  ozonation  of  recycle  water 
did  not  change  the  degree  of  hardness  of  the 
recycle  water  indicating  that  hardness  removal  is 
probably  due  to  the  physical  treatment  for  solid 
removal  by  flotation  and  filtration.  Apparently  the 
removal  of  hardness  is  due  to  the  physical  treat- 


ment but  enhanced  by  ozonation  of  the  recycle 
water.  An  ozone  residual  of  0.33  mg/L  was  meas- 
ured indicating  ozone  demand  of  3.00  mg/L 
(ozone  dosage  was  3.33  mg/L).  (See  also  W89- 
03727)  (Lantz-PTT) 
W89-03729 


WINTER  OPERATION  OF  THE  FIRST 
UNITED  STATES  FLOTATION  INSTALLA- 
TION: WATER  TREATMENT  PLANTS,  CITY 
OF  PITTSFIELD,  MASSACHUSETTS, 

Krofta  Engineering  Corp.,  Lenox,  MA. 
M.  Krofta,  and  L.  K.  Wang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-180336. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Presented  at  the  American  Water  Works  Associa- 
tion Annual  Conference,  Kansas  City,  MO,  June 
15,  1987.  (1987).  20p,  2  fig,  3  tab,  23  ref. 

Descriptors:  "Flotation,  "Water  treatment,  "Case 
studies,  "Pittsfield,  "Massachusetts,  Sandfloat, 
Flocculation,  Filtration,  Chemical  treatment, 
Water  quality  control. 

The  City  of  Pittsfield  Water  Treatment  System, 
Massachusetts,  is  equipped  with  six  Sandfloat  units 
(2  units  at  Ashley  Plant,  and  4  units  at  Cleveland 
Plant)  each  having  a  capacity  of  6.25  MGD.  Sand- 
float is  a  compact  plant  consisting  of  one  unit  of 
flocculation,  dissolved  air  flotation  and  sand  filtra- 
tion. The  performance  of  Sandfloat  Nos.  1  and  2  at 
Ashley  Plant  in  the  period  Dec.  4,  1986  to  March 
20,  1987,  is  documented  in  detail.  The  technical 
feasibilities  of  Sandfloat  and  chemical  treatment 
costs  are  presented.  It  is  concluded  that  the  mix- 
ture of  28%  Ashley  raw  water  and  72%  Farnham 
raw  water,  having  moderate  alkalinity  and  low 
temperature  in  Winter  1987,  can  be  treated  satisfac- 
torily by  Sandfloat  (Type  49;  Diameter  49  ft;  depth 
6  ft)  at  5.5-5.8  MGD  per  unit  using  the  chemical 
combination  of  sodium  aluminate,  polymer  1 849A 
and  alum.  If  100%  Farnham  raw  water  with  ex- 
tremely low  alkalinity  and  low  pH  is  to  be  treated, 
Ultrion  8157,  sodium  aluminate  and  polymer 
1849 A  will  be  the  best  chemical  combination  for 
proper  clarification.  The  Sandfloat  effluent  meets 
the  effluent  quality  criteria  specified  in  the  'Plan 
and  Specification  of  Pittsfield  Water  Treatment 
Facilities'.  (Author's  abstract) 
W89-03732 


DISSOLVED  AIR  FLOTATION  PROCESSES, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-03735 


RESEARCH  ACTIVITIES  IN  DRINKING 
WATER  TECHNOLOGY:  A  PROGRESS 
REPORT, 

Environmental     Protection    Agency,     Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-171236. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/036,  February  1988. 
39p,  16  fig,  8  tab,  15  ref. 

Descriptors:  "Drinking  water,  "Research  prior- 
ities, "Water  treatment,  Granular  activated  carbon, 
Ozonation,  Oxidation,  Organic  compounds,  Re- 
verse osmosis,  Radon,  Ozone,  Filtration. 

The  Safe  Drinking  Water  Act  and  its  Amendments 
(SDWAA)  have  given  EPA  an  aggressive  stand- 
ard setting  agenda.  This  agenda,  if  carried  out 
fully,  will  impact  on  water  utilities  in  the  U.S. 
EPA's  Drinking  Water  Research  Division 
(DWRD)  is  responsible  for  evaluating  technologies 
for  meeting  the  maximum  contaminant  levels  to  be 
established  under  SDWAA.  Work  is  actively  being 
conducted  in  the  following  areas:  identification  and 
control  of  disinfection  by-products;  use  of  micro- 
column and  adsorption  modeling  to  predict  usage 
rates  for  granular  activated  carbon  (GAC);  cost  of 
GAC  systems;  use  of  ozone  and  ozone/H202  for 
oxidation  of  organics;  reverse  osmosis;  radon  re- 
moval; calculation  of  column  effluent  concentra- 
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tion  times  time  (C  x  t)  values;  and  control  of  water 
quality  in  distribution  systems.  Among  the  most 
promising  technologies  for  organic  removal  are 
ozone,  ozone  in  combination  with  other  oxidants, 
and  reverse  osmosis  (ultrafiltration).  Work  will 
also  continue  in  examining  various  techniques  for 
disinfection  of  pathogenic  organisms.  (Author's  ab- 
stract) 
W89-03738 


COMMUNICATION  ON  SANITARY  ENGI- 
NEERING AND  WATER  MANAGEMENT: 
GRAVEL-BED  FLOCCULATION, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

K.  K.  Mishra,  and  A.  N.  Van  Breemen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-185988. 

Price  codes:  E09  in  paper  copy,  A01  in  microfiche. 

October   1987.   231p,   11   fig,  29  tab,   107   ref,   2 

append. 

Descriptors:  'Filtration,  *Water  treatment, 
•Gravel,  *Flocculation,  Alum,  Turbidity,  Polyalu- 
minum  chloride,  Drinking  water,  Head  loss. 

Important  parameters  influencing  the  degree  of 
particulate  removal  from  low  turbidity  water  were 
investigated  in  a  configuration  that  included  floc- 
culation  through  a  'Gravel-bed'  followed  by  direct 
filtration.  The  effects  of  selected  initial  conditions 
and  operating  parameters  on  the  performance  of 
the  flocculator  were  evaluated  using  laboratory  tap 
water  alone  and  laboratory  tap  water  with  low  and 
high  concentrations  of  calcite  suspension  up  to  a 
turbidity  of  100  nephelometric  turbidity  units.  Po- 
lyaluminum  chloride  (PAC),  was  used  in  place  of 
alum,  since  the  alum  was  found  to  be  not  so 
effective  at  low  temperatures.  The  effects  of  specif- 
ic Al(3  +  )  doses  selected  for  evaluation  on  the 
process  performance  were  much  greater  than  the 
effects  of  initial  selected  water  quality  conditions 
or  operational  parameters.  Low  flocculator  ap- 
proach velocities  up  to  10  m/hr  produced  bigger 
size  floes  which  resulted  in  high  quality  filter  efflu- 
ent but  high  filter  head  loss.  On  the  other  hand, 
high  flocculator  approach  velocity  above  12.5  m/ 
hr  produced  finer  floes  resulting  in  inferior  filtrate 
quality  but  low  filter  head  loss.  A  dose  of  0.5  mg/ 
L  of  Al(3  +  )  and  10.0  m/hr  of  flocculator  ap- 
proach velocity  (with  10.0  m/hr  of  filtration  rate) 
were  the  optimum  values  at  which  the  flocculator 
functioned  effectively  and  efficiently  even  beyond 
27  hours  of  run.  (Lantz-PTT) 
W89-03744 


WATER  MANAGEMENT  AND  PROTECTION 
IN  OPENCAST  MINING  REGIONS  AND  UTI- 
LIZATION OF  MINE  WATER. 

For  primary  bibliographic  entry  see  Field  4B. 
W89-03752 


ROLE  OF  GRAVEL-PIT  LAKES  IN  THE  RE- 
MOVAL OF  NITRATE  FROM  PHREATIC 
AQUIFERS  OF  THE  GARONNE  VALLEY:  AN 
ATTEMPT  AT  AN  EVALUATION  (ROLE  DES 
LACS  DE  GRAVIERES  DANS  LA  DIMINU- 
TION DES  TENEURS  EN  NITRATES  DES 
AQUIFERES  ALLUVIAUX  DE  LA  VALLEE  DE 
LA  GARONNE:  ESSAI  DE  QUANTIFICATION). 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03844 


BIOLOGICAL  PROCESSES  IN  DRINKING 
WATER  TREATMENT, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 

Environmental  Engineering  Science. 

E.  J.  Bouwer,  and  P.  B.  Crowe. 

Journal  of  the  American  V/ater  Works  Association 

JAWWA5,   V  >1.   80,  No.  9,  p  82-93,  September 

1988.  4  tab,  116  ref. 

Descriptors:  'Water  treatment,  'Biological  treat- 
ment, 'Drinking  water,  'Biological  oxidation,  Or- 
ganic carbon,  Municipal  water,  Microbial  degrada- 
tion, Chlorination. 

Biological  processes  have  the  potential  to  remove 
pollutants  that  may  be  ineffectively  removed  by 


conventional  treatment,  such  as  biodegradable  or- 
ganics,  synthetic  organic  compounds,  ammonia,  ni- 
trate, iron,  and  manganese.  Biooxidation  of  organic 
matter  and  ammonia  decreases  available  substrates 
for  microbial  regrowth  in  distribution  systems,  re- 
duces tastes  and  odors,  and  decreases  the  amount 
of  precursor  available  to  form  disinfection  by- 
products. Biological  removal  of  certain  contami- 
nants could  extend  the  service  time  or  capacity  of 
subsequent  physicochemical  processes.  In  US 
water  treatment,  the  practice  is  often  to  impair  or 
preclude  development  of  biological  activity  by 
prechlorination,  rigorous  scouring  of  filter  media, 
and  frequent  backwashing  of  granular  activated 
carbon.  Practical  experience  in  Europe  with  media 
containing  microbial  activity  has  been  favorable. 
(Author's  abstract) 
W89-03880 


METHODS  OF  MEASURING  DISINFECTANT 
RESIDUALS, 

Miami  Univ.,  Oxford,  OH.  Hughes  Labs. 

G.  Gordon,  W.  J.  Cooper,  R.  G.  Rice,  and  G.  E. 

Pacey. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  9,  p  94-108,  September 

1988.  2  tab,  53  ref. 

Descriptors:  'Water  treatment,  'Disinfection,  'Re- 
sidual chlorine,  'Test  procedures,  'Ozone,  'Chem- 
ical analysis,  Reviews,  Measuring  instruments, 
Chlorine,  Spectrophotometry. 

The  analytical  methods  currently  used  to  measure 
disinfectant  residuals,  including  free  chlorine 
(along  with  various  chloramines),  combined  chlo- 
rine, chlorine  dioxide,  chlorite  ion,  chlorate  ion, 
and  ozone,  are  critically  evaluated.  All  methods 
and  recommendations  are  summarized  in  a  table 
for  easy  reference.  In  comparing  all  the  methods, 
the  authors  found  that  none  came  close  to  the  ideal 
standard.  Continued  development  of  the  various 
selective  methods,  however  will  bring  them  closer 
to  the  ideal.  For  chlorine  determination,  the  am- 
perometric  titration  techniques  will  remain  the  lab- 
oratory standard  for  comparisons  of  accuracy.  Of 
the  three  common  colorimetric  procedures,  DPD 
(N,N-diethyl-p-phenylenediamine)  is  by  far  the 
most  commonly  used.  The  best  choice  for  measur- 
ing chlorite  is  either  the  amperometric  method  or  a 
UV-based  method.  Only  the  UV  spectrophotome- 
try method  can  be  recommended  for  accurate 
determinations  of  gas-phase  ozone.  For  accurate 
determination  of  ozone  in  the  aqueous  phase, 
indigo  trisulfonate  and  arsenic(III)  direct  oxidation 
are  acceptable  methods.  The  most  important  as- 
pects of  any  potential  new  or  improved  analytical 
method  for  ozone  will  be  speed  of  analysis  and 
selectivity  of  the  detection  system  for  ozone.  (Ver- 
Nooy-PTT) 
W89-03881 


BIOLOGICAL  NITRIFICATION  OF  COVERED 
RESERVOIRS  CONTAINING  CHLORAMINAT- 
ED  WATER, 

Southern  California  Metropolitan  Water  District, 

La  Verne. 

R.  L.  Wolfe,  E.  G.  Means,  M.  K.  Davis,  and  S.  E. 

Barrett. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  9,  p  109-114,  September 

1988.  2  fig,  2  tab,  39  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
quality  management,  'Water  treatment,  'Chlorin- 
ated water,  'Nitrification,  'Reservoirs,  'Nitrogen 
fixing  bacteria,  Covered  reservoirs,  Chloraminated 
water,  Disinfection. 

Nitrification  occurred  in  two  covered  finished- 
water  reservoirs  in  Southern  California  following  a 
change  from  free  chlorine  to  chloramine  disinfec- 
tion. The  proliferation  of  autotrophic  ammonia- 
oxidizing  bacteria  was  suspected  to  be  the  cause. 
Adverse  water  quality  effects  caused  by  the.  nitrifi- 
cation episodes  included  a  rapid  decline  in  the  total 
chlorine  and  total  ammonia-nitrogen  residuals  and 
elevated  levels  of  nitrite  and  heterotrophic  plate 
count  bacteria.  As  a  result,  the  reservoirs  were 
taken  out  of  service  and  breakpoint-chlorinated. 
The  conditions  leading  to  the  development  of  nitri- 


fication   in    reservoirs    containing    chloraminated 
water  are  examined,  along  with  the  measures  that 
can  be  used  to  control  the  process.  (Author's  ab- 
stract) 
W89-03882 


RESISTANCE  OF  BACTERIAL  SUBPOPULA- 
TIONS  TO  DISINFECTION  BY  CHLORINE  DI- 
OXIDE, 

Aquateam-Norwegian  Water  Technology  Centre 

of  Oslo  (Norway). 

J.  D.  Berg,  J.  C.  Hoff,  P.  V.  Roberts,  and  A. 

Matin. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  9,  p  115-119,  September 

1988.  5  fig,  2  tab,  38  ref. 

Descriptors:  'Water  treatment,  'Bacteria,  'Bacter- 
icides, 'Chlorine,  'Resistance,  'Disinfection, 
'Chlorine  dioxide,  Residual  chlorine,  Coliforms, 
Chemical  treatment,  Microbiological  studies. 

Deviations  from  first-order  inactivation  of  micro- 
organisms are  commonly  observed  during  disinfec- 
tion. These  have  been  attributed  to  aggregation, 
decreasing  concentration  of  disinfectant,  or  biolog- 
ical heterogeneity.  The  phenomenon,  however,  has 
not  been  properly  investigated.  During  this  study, 
chemostat-grown  and  batch-grown  populations 
Legionella  pneumophila  and  Escherichia  coli  were 
dosed  with  chlorine  dioxide  (C102)  to  achieve  an 
initial  concentration  of  0.75  mg/L.  Results  indicate 
that  a  resistant  fraction  of  cells  survives  in  the 
absence  of  aggregation  and  with  a  constant  C102 
residual.  The  resistance  is  a  phenotypic  character- 
istic that  can  be  manipulated  by  altering  the  ante- 
cedent growth  environment.  Growth  rate  and  tem- 
perature were  important  determinants  of  the  size  of 
the  recalcitrant  population.  (Author's  abstract) 
W89-03883 


CAN    PUBLIC   NOTIFICATION    WORK    FOR 
YOU, 

For  primary  bibliographic  entry  see  Field  6E. 
W89-03885 


MANAGEMENT  ASPECTS  OF  PUBLIC  NOTI- 
FICATION REQUIREMENTS, 

Ann  Arbor,  MI. 

For  primary  bibliographic  entry  see  Field  6E. 

W89-03886 


EFFECTS  OF  OZONATION  ON  TASTES  AND 
ODORS, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 
mont,  Le  Pecq  (France). 
C.  Anselme,  I.  H.  Suffet,  and  J.  Mallevialle. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  10,  p  45-51,  October  1988. 
1 1  fig,  6  tab,  32  ref. 

Descriptors:  'Ozonation,  'Taste,  'Odors,  'Organ- 
oleptic properties,  'Water  quality  standards, 
'Water  treatment,  Chemical  treatment,  Potable 
water,  Case  studies,  Literature  review. 

Ozonation  was  effective  for  removing  musty, 
earthy,  fishy,  and  muddy  tastes  and  odors  from 
water  that  had  been  chlorinated,  coagulated,  and 
sand  filtered.  Astringent  and  plastic  tastes  were  not 
significantly  removed.  The  ozonation  process  was 
found  to  be  responsible  for  the  development  of 
high-intensity  fruity  odors.  A  combination  of  statis- 
tical and  chemical  analyses  was  used  to  help  deter- 
mine the  source  and  evolution  of  fruity  tastes  and 
odors  in  potable  water  treatment.  A  short  literature 
review  is  included  as  well  as  a  case  history  of  the 
use  of  the  flavor  profile  analysis  (FPA)  method  to 
aid  in  the  evaluation  of  the  effects  of  ozonation  at  a 
water  treatment  plant.  A  correlation  between  the 
FPA  method  and  chemical  analysis  helps  to  show 
how  ozone  changes  taste  and  odor  compounds. 
Correlations  for  fruity  tastes  and  odors  were  con- 
firmed by  developing  FPA  panel  dose-response 
curves.  (Author's  abstract) 
W89-03888 
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REVIEW  OF  SOLID-SOLUTION  INTERAC- 
TIONS AND  IMPLICATIONS  FOR  THE  CON- 
TROL OF  TRACE  INORGANIC  MATERIALS 
IN  WATER  TREATMENT. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  10,  p  56-64,  October  1988. 
8  fig,  6  tab,  74  ref. 

Descriptors:  *Reviews,  'Solids  contact  processes, 
•Chemical  reactions,  "Water  treatment,  *Heavy 
metals,  'Water  pollution  treatment,  *Inorganic 
compounds,  Trace  levels,  Particulate  matter,  Cor- 


Chemical  and  physical  phenomena  important  for 
determining  the  partitioning  of  inorganic  contami- 
nants between  solution  phase  and  particulate 
phases  are  reviewed.  Important  considerations 
used  to  understand  and  manipulate  conventional 
treatment  processes  to  enhance  the  removal  of 
inorganic  contaminants  and  to  inhibit  the  release  of 
trace  inorganic  contaminants  resulting  from  corro- 
sion processesare  illustrated.  Simple  thermodynam- 
ic models  are  used  to  predict  species  distribution 
for  selected  inorganic  contaminants  and  to  com- 
pare the  predictions  of  the  model  with  experimen- 
tal and  field  observations.  Further  research  is  re- 
quired to  refine  the  thermodynamic  models,  to 
tailor  them  to  water  treatment  applications,  and  to 
provide  additional  field  data  that  can  be  used  for 
improvement  of  the  models  and  to  demonstrate 
their  utility.  (Vernooy-PTT) 
W89-O3890 


FLOATING  RESERVOIR  COVER  CONTROLS 
ALGAE  GROWTH,  ALLOWS  LOWERED 
THMS, 

C.  Griffith. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  10,  p  66,  68-69,  October 

1988. 

Descriptors:  'Reservoirs,  'Impervious  membranes, 
'Reservoir  management,  'Algae  control,  'Water 
treatment,  'Trihalomethanes,  'Chlorination,  Res- 
ervoir storage,  Cost  analysis,  California. 

Installing  a  floating  cover  on  a  29-acre  reservoir 
allowed  the  Metropolitan  Water  District  of  South- 
ern California  (MWD)  to  adopt  a  new  chlorination 
procedure  that  reduced  trihalomethane  (THM) 
levels  without  increasing  algae  growth.  The  cover, 
a  floating  membrane  based  on  a  synthetic  rubber,  is 
the  second  largest  floating  cover  in  the  world.  To 
reduce  the  THM  level  chlorination  by  free  chlo- 
rine was  replaced  by  the  relatively  slower  process 
using  ammonium  chloride.  Since  the  breakdown  of 
ammonium  chloride  from  the  slower  ammonium 
chloride  process  would  leave  the  reservoir  supplies 
rich  in  a  ammonia,  a  powerful  algae  nutrient,  a 
reservoir  cover  was  needed  to  eliminate  light  and 
prevent  algae  growth.  Installation,  including  a  spe- 
cial float  system  for  a  tower  in  the  reservoir  and 
inflation  testing  is  detailed.  In  addition  to  allowing 
the  MWD  to  supply  its  customers  with  water 
containing  THMs  at  a  concentration  well  below 
federal  standards,  the  cover  allows  the  district  to 
operate  the  reservoir  at  higher  water  levels.  Algae 
control  afforded  by  the  cover  enabled  operation  at 
elevations  up  to  325  ft  (up  from  300  ft).  Increased 
operations  levels  require  less  pumping  energy 
which  benefits  the  water  agencies  buying  water 
from  MWD.  (VerNooy-FfT) 
W89-03891 


OZONE  GAS  SCRUBBING  FOR  AIR-OPERAT- 
ED OZONE  GENERATION  SYSTEMS, 

Stadwerke   Karlsruhe   (Germany,   F.R.).   Versor- 

gungsbetriebe. 

D.  Maier,  R.  Beran,  and  R.  Schick. 

Ozone  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  3,  p  241-253,  1988.  1 1  fig,  10  ref. 

Descriptors:  'Nitrogen  compounds,  'Ozone, 
•Water  treatment,  'Ozonation,  Drinking  water, 
Nitric  acid,  Disinfection,  Corrosion,  Steel,  Oxida- 
tion, Gas  scrubbing. 

In  laboratory  testing  and  semi-technical  tests  it  was 
found  that  the  removal  of  the  dinitrogen  pentoxide 
(N205)  originating  as  a  by-product  in  ozone  gen- 


eration from  air  can  be  realized  from  a  chemical 
point  of  view  by  the  use  of  gas  scrubbing  with 
treated  drinking  water,  and  forming  nitric  acid. 
With  a  specially  designed  gas  scrubber  it  is  possible 
to  retain  from  the  treated  drinking  water  at  the 
Bodensee  Wasserversorgung  approximately  11,000 
liters  of  10%  nitric  acid,  and  at  the  same  time 
reduce  the  chloropicrin  (trichloronitromethane) 
concentration  by  30%.  Extensive  analytical  efforts 
showed  that  as  preliminary  substances  of  chloropi- 
crin formation,  resulting  from  the  ozonation  of 
water  from  the  Lake  of  Constance  in  combination 
with  the  nitrating  effect  of  N205,  or  already  con- 
tained therein,  such  substances  as  acetamide,  hy- 
droxynitrotoluene  and  hydroxynitroxylene  are 
formed.  The  material  used  in  the  scrubber  (stain- 
less steel  DIN  1.4571)  will  be  attacked  under  con- 
ditions such  as  these.  The  method  described  for  the 
removal  of  the  dinitrogen  pentoxide  originating 
during  ozone  production  from  air  will  be  especial- 
ly useful  for  waterworks  having  higher  chloropi- 
crin concentrations  due  to  greater  pollution  of  the 
raw  water  with  nitrifiable  precursors.  (Author's 
abstract) 
W89-03908 


WATER  QUALITY  IMPROVEMENTS  WITH 
THE  USE  OF  OZONE  AT  THE  LOS  ANGELES 
WATER  TREATMENT  PLANT, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
D.  L.  Georgeson,  and  A.  A.  Karimi. 
Ozone  Science  and  Engineering  OZSEDS,  Vol. 
10,  No.  3,  p  255-276,  1988.  13  fig,  5  tab,  20  ref. 

Descriptors:  'Ozone,  'Water  treatment,  'Los  An- 
geles, 'Ozonation,  'Water  treatment  facilities,  Pre- 
treatment  of  water,  Bactericides,  Viricides,  Chlor- 
ination, California,  Disinfection,  Operating  costs, 
Cost  analysis,  Turbidity,  Odors,  Color,  Taste. 

At  600  mgd  (2,270  ML/day),  the  recently  complet- 
ed Los  Angeles  Aqueduct  Filtration  Plant 
(LAAFP)  is  one  of  the  world's  largest  water  treat- 
ment facilities  utilizing  ozone  for  pretreatment. 
The  treatment  process  provides  effective  removal 
of  turbidity  at  high  filtration  rates  of  up  to  13.5 
gpm/sq  ft  (33  m/Tir),  resulting  in  a  lower  effluent 
water  turbidity  than  predicted  during  the  pilot 
plant  testing.  Preozonation,  followed  by  direct  fil- 
tration in  full-scale  operation,  results  in  about  49% 
reduction  of  trihalomethane  formation  potential. 
Up  to  50%  reduction  in  coagulant  (i.e.,  cationic 
polymer)  requirements  compared  to  prechlorina- 
tion, are  found,  resulting  in  reduction  of  treatment 
cost  and  the  quantities  of  sludge  produced.  Better 
viricidal  and  bactericidal  effects  were  observed  by 
ozone  treatment  than  by  chlorine.  Ozone  is  known 
to  be  a  more  powerful  virucide  and  bactericide 
than  chlorine.  Ozone  treatment  reduces  the  chlo- 
rine demand,  resulting  in  lower  chlorine  require- 
ments in  the  final  disinfection  process.  Under  the 
optimized  full-scale  operation,  preozonation  has 
resulted  in  significantly  reduced  trihalomethane 
levels  and  very  low  effluent  turbidity  with  low 
operating  costs.  (Geiger-PTT) 
W89-03909 


OZONE  CONSUMPTION  IN  NATURAL 
WATERS:  EFFECTS  OF  BACKGROUND  OR- 
GANIC MATTER,  PH  AND  CARBONATE  SPE- 
CIES, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

C.  Yurteri,  and  M.  D.  Gurol. 

Ozone  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  3,  p  277-290,  1988.  3  fig,  1  tab,  22  ref.  U.  S. 

EPA  Cooperative  agreement  R-81 1 128-01. 

Descriptors:  'Ozone,  'Organic  matter,  'Hydrogen 
ion  concentration,  'Water  treatment,  'Disinfec- 
tion, 'Ozonation,  Carbonates,  Water  quality,  Natu- 
ral waters,  Raw  water,  Models,  Alkalinity,  Kinet- 
ics, Organic  carbon. 

In  natural  waters,  where  organic  and  inorganic 
impurities  interact  not  only  with  ozone  (03)  but 
also  with  hydroxyl  ion  (OH),  ozone  consumption 
can  be  described  by  an  overall  rate  expression 
which  is  first  order  with  respect  to  the  concentra- 
tion of  03.  The  apparent  rate  constant  for  this 
overall  expression  is  called  the  specific  ozone  utili- 


zation rate,  (w).  As  a  key  process  parameter,  the  w 
value  of  a  raw  water  is  a  function  of  its  pH  and 
chemical  composition.  In  groundwaters,  for  in- 
stance, the  value  for  w  typically  is  low  (<  or  =  5/ 
hr),  whereas  w  values  of  contaminated  surface 
waters  may  exceed  50/hr.  An  analysis  was  made  of 
the  dependency  of  w  on  raw  water  quality,  and 
correlations  were  made  of  w  with  the  pH,  alkalini- 
ty, and  total  organic  carbon  (TOC)  of  the  water 
matrix.  The  developed  model  can  predict  w  within 
+  /-  25%,  and  it  is  particularly  useful  for  obtaining 
preliminary  estimates  of  w  (or  ozone  lifetimes)  in 
raw  drinking  waters  which  are  not  heavily  con- 
taminated with  man-made  pollutants.  It  is  theo- 
rized that  the  predictive  power  of  the  model  can 
be  improved  by  introducing  additional  independ- 
ent variables,  such  as  Fe(2  +  )  and  N03(-)  concen- 
trations, or  by  replacing  the  TOC  content  with 
another  indicator  which  can  differentiate  the  effect 
of  synthetic  organic  compounds  from  that  of  natu- 
rally occurring  background  organic  matter.  (Au- 
thor's abstract) 
W89-03910 


APPLICATIONS  OF  OZONE  IN  JAPAN  FOR 
WATER  AND  WASTEWATER  TREATMENT, 

Ebara  Research  Co.  Ltd.,  Fujisawa  (Japan). 

For  primary  bibliographic   entry   see   Field   5D. 
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COMPARISON  OF  OZONE  AND  OXYGEN 
MASS  TRANSFER  IN  A  LABORATORY  AND 
PILOT  PLANT  OPERATION, 

Energoprojekt,    Belgrade    (Yugoslavia).    Hidroin- 

zenjering. 

For  primary  bibliographic   entry  see   Field   5D. 

W89-03913 


EVALUATION  OF  ULTRAVIOLET  LIGHT 
FOR  DISrNFECTION  OF  HOSPITAL  WATER 
CONTAMINATED  WITH  LEGIONELLA, 

Virginia  Univ.,  Charlottesville.  School  of  Medi- 
cine. 

B.  M.  Farr,  J.  C.  Gratz,  J.  C.  Tartaglino,  S.  I. 
Getchell-White,  and  D.  H.  M.  Groschell. 
Lancet  LANAA1,  Vol.  2,  No  8612,  p  669-671, 
September  1988.  1  tab,  28  ref. 

Descriptors:  'Ultraviolet  radiation,  'Water  treat- 
ment, 'Disinfection,  'Legionella,  Epidemics,  Fil- 
tration, Hospitals,  Drinking  water,  Bacteria. 

An  epidemic  of  nosocomial  Legionella  micdadei 
pneumonia  occurred  among  renal  transplant  pa- 
tients in  the  University  of  Virginia  hospital  be- 
tween 1978  and  1982.  Although  no  further  cases 
were  diagnosed  after  1982,  filters  and  ultraviolet 
light  (UVL)  fittings  were  installed  in  1985  as  an 
attempt  to  disinfect  water  piped  to  rooms  of  trans- 
plant patients,  because  of  concern  about  persist- 
ence of  L.  micdadei  in  hospital  water.  Water  sam- 
ples were  obtained  from  eight  UVL-treated  rooms 
and  eight  control  rooms.  Twenty-six  of  ninety-five 
control  samples  were  culture  positive  for  L.  micda- 
dei compared  with  0  of  71  samples  of  filtered, 
UVL-treated  water  (p  <  0.0001,  Fisher's  exact 
test).  After  the  UVL  fitting  and  filter  had  been 
bypassed  because  of  a  leak,  9  of  33  samples  from 
the  UVL  rooms  were  positive  (p  <  0.0001).  These 
data  suggest  that  UVL  treatment  may  be  useful  in 
continuous  disinfection  of  water  in  the  hospital 
rooms  of  high-risk  patients.  (Author's  abstract) 
W 89-03934 


IMPACT  OF  BLEACHED  KRAFT  MILL  EF- 
FLUENTS ON  DRINKING  WATER  QUALITY, 

Linkoeping  Univ.  (Sweden).  Dept.  of  Water  and 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-03959' 


METHOD  FOR  EVALUATING  MUTAGENIC- 
ITY OF  WATER:  II.  CONDITIONS  FOR  AP- 
PLYING NEW  SAMPLF  PREPARATION 
METHOD  TO  THE  AMES  TEST, 

■"okohama  National  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 
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W89-03964 


CONTINUOUS  POLIOVIRUS  DETECTION  IN 
WATER  SUPPLY  DISTRIBUTION  NETWORKS 
(DETECTION  EN  CONTINU  DU  POLIOVIRUS 
DANS  DES  EAUX  DE  DISTRIBUTION  PUBLI- 
QUE), 

Service  de  Controle  des  Eaux  de  la  Ville  de  Paris 
(France). 

P.  Vilagines,  B.  Sarrette,  and  R.  Vilagines. 
Comptes  Rendus  de  l'Academie  des  Sciences 
(Series  3)  CHDDAT,  Vol.  307,  No.  4,  p  171-176, 
June  28,  1988.  2  fig,  1  tab,  11  ref.  English  summa- 
ry- 
Descriptors:  *Viruses,  'Water  conveyance,  'Disin- 
fection, 'Filtration,  'Monitoring,  Water  treatment, 
Pipes,  Water  transport,  Adsorption,  Hydrogen  ion 
concentration,  Reagents,  Sampling. 

The  effectiveness  of  glass  wool  as  an  adsorbent  for 
poliovirus  in  water  at  neutral  pH  was  investigated. 
Purified  poliovirus  type  1  was  seeded  in  ultrapure 
water  or  tap  water  at  pH  3  through  9  and  filtered 
at  150  ml/hr  through  glass  wool  at  a  density  of  0.4 
g/cu  cm.  Virus  fixation  occurred  in  either  type  of 
water  at  low  pH  but  decreased  rapidly  in  ultrapure 
water  at  higher  pH.  In  tap  water,  virus  fixation  is 
never  lower  than  79%  even  at  alkaline  pH,  indicat- 
ing the  influence  of  minerals;  further  study  showed 
that  salts  such  as  magnesium  or  calcium  chlorides 
enhance  virus  adsorption  in  ultrapure  water  (pH 
7.8).  Experiments  with  buffers  suggest  that  hydro- 
phobic interactions  occur  between  glass  wool  and 
the  virus.  It  is  concluded  that  glass  wool  can 
adsorb  viruses  in  a  wide  pH  range  without  any 
modification  of  the  sample  examined,  permitting 
continuous  analysis  of  the  water  sample  at  any 
point  in  the  water  network  as  long  as  a  dechlorina- 
tion system  is  inserted  prior  to  the  adsorbent  car- 
tridge (Author's  abstract) 
W89-03988 


FORMATION  OF  CHLORINATED  AND  BRO- 
MINATED  ARTIFACTS  DURING  EXTRAC- 
TION OF  DRINKING  WATER  WITH  DICH- 
LOROMETHANE, 

Ontario   Ministry   of  the   Environment,   Rexdale. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04000 


CHLORELLA  VIRUSES  ISOLATED  IN  CHINA, 

Nebraska  Univ. -Lincoln.  Dept.  of  Plant  Pathology. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-04O01 


RISK-BASED  SELECTION  OF  MONITORING 
WELLS  FOR  ASSESSMENT  OF  AGRICULTUR- 
AL CHEMICAL  CONTAMINATION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

T.  D.  Scheibe,  and  D.  P.  Lettcnmaier. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  102248/ 
AS.  Price  codes:  A09  in  paper  copy.  A01  in  micro- 
fiche. Water  Resources  Series,  Technical  Report 
No.  101,  Project  Completion  Report.  April  1986. 
177p,  9  fig,  7  lab,  32  ref,  4  append.  Contract  No. 
14-08-0001-G1051.  Project  No.  USGS  G1051-07. 

Descriptors:  'Agricultural  chemicals,  'Ground- 
water pollution,  'Monitoring,  'Pollutant  identifi- 
cation, Potable  water  supply,  Drinking  water, 
Public  health,  Ethylene  dibromide,  Sampling  as- 
sessment, Monitoring  wells,  Washington,  What- 
com County 

Public  health  agencies  that  are  charged  with  assur- 
ing the  safety  of  potable  water  supplies  have  long 
had  well  monitoring  programs.  Usually,  sampling 
has  been  restricted  to  indicators  of  bacterial  con- 
tamination. Current  concerns  about  the  health  ef- 
fects of  agricultural  chemicals  have  created  a  di- 
lemma, since  sampling  costs  are  much  higher  than 
for  bacteriological  assessments.  Because  of  the 
high  cost  of  sampling,  it  is  essential  to  sample  those 
wells  that  arc  most  susceptible  to  contamination, 
while  protecting  against  incorrect  prior  assump- 
tions about  contamination  risk.  The  monitoring  o 


ethylene  dibromide  (EDB),  a  highly  toxic  soil  fu- 
migant  whose  registration  was  suspended  in  1983, 
is  a  useful  case  study  in  the  design  of  a  monitoring 
program  for  agricultural  drinking  water  contami- 
nation. A  three-tier  strategy  for  assessing  EDB 
contamination  risk  is  proposed.  At  the  first  level,  a 
determination  is  made  of  data  needs  and  availabil- 
ity, problem  objectives  are  defined,  and  the  appro- 
priate scope  of  the  monitoring  program  is  estab- 
lished. At  the  second  level,  a  prioritization  of  wells 
within  the  study  area  is  developed  based  on  esti- 
mated risks.  At  the  third  level  specific  wells  to  be 
sampled  are  identified  based  on  an  objective  of 
minimizing  the  aggregate  health  risk.  The  proce- 
dure has  been  implemented  for  interactive  decision 
making  using  a  microcomputer-based  geographic 
information  system  approach.  The  evaluation  of 
EDB  contamination  of  domestic  wells  in  Whatcom 
County,  Washington  is  used  as  a  demonstration 
study.  (USGS) 
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STUDIES  ON  THE  STABILITY  OF  N- 
CHLORO-AMINOACIDS:  DECOMPOSITION 
OF  N-CHLORO-L-SERINE, 

Santiago  Univ.  (Spain).  Dept.  de  Quimica  Fisica. 

J.  M.  Antelo,  F.  Arce,  J.  G.  Fernandez,  J.  Franco, 

and  P.  Rodriguez. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  7,  p  589-598,  July  1988.  7  fig,  3  tab,  12 

ref. 

Descriptors:  'Water  pollution  sources,  'Disinfec- 
tion, 'Chlorination,  'Wastewater  treatment, 
'Chemical  analysis,  'Toxicity,  N-chloro-aminoa- 
cids,  Decomposition,  Stability,  Carcinogenesis, 
Mutagenesis,  Water  treatment. 

The  use  of  chlorine  and  its  derivatives  as  disinfect- 
ants in  both  natural  waters  and  wastewater  have 
their  drawbacks.  Chlorating  agents  oxidize  amino 
acids,  which  abound  in  these  waters,  to  form  chlor- 
oaminoacids.  N-chloro  derivatives  have  been  stud- 
ied for  their  carcinogenic  and  mutagenic  effects  as 
well  as  their  possible  toxic  effects  on  aquatic  eco- 
systems. Since  the  effects  may  depend  on  the  sta- 
bility of  the  N-chloro-aminoacids,  the  decomposi- 
tion of  N-chloro-L-serine  was  examined.  Over  the 
range  pH  6-9  the  rate  of  decomposition  of  N- 
chloro-L-serine  is  independent  of  ionic  strength, 
pH,  and  its  own  concentration.  The  average  rate 
constant  at  25  C  is  0.0178/min  (a  mean  half  life  of 
39  minutes).  (Brock-PTT) 
W89-04396 


DENITRIFICATION  IN-SITU  OF  GROUND- 
WATERS WITH  SOLID  CARBON  MATTER, 

Ecole  Nationale  Superieure  de  Chimie  de  Rennes 

(France).  Lab.  de  Chimie  des  Nuisances  et  Genie 

de  l'Environnement. 

F.  Boussaid,  G.  Martin,  J.  Morvan,  J.  J.  Collin,  and 

A.  Landreau. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  9,  No.  8,  p  803-816,  August  1988.  6  fig,  6  tab, 

8  ref. 

Descriptors:  'Water  treatment,  'Nitrate  removal, 
'Denitrification,  'Drinking  water,  In  situ  treat- 
ment. Aquifers,  Nitrites,  Microorganims,  Organic 
matter. 

A  denitrification  process  for  in-situ  water  treat- 
ment is  proposed.  The  system  has  a  drilling  from 
which  water  is  partly  pumped  out  and  distributed, 
the  other  part  is  passed  through  reactors  filled  with 
a  mixture  of  straw  and  maerl  and  then  reinjected 
int  I  aquifers  through  the  soil.  Five  series  of  in-situ 
experiments  have  been  made.  A  reduction  of  the 
nitrates  in  aquifers  by  10  to  20  mg/L  has  taken 
place  very  rapidly.  The  water  exiting  the  reactors 
contains  organic  matter,  nitrite  and  microorga- 
nisms but  is  completely  purified  by  flowing 
through  the  soil.  The  drilling  water  has  a  chemical 
and  biological  quality  compatible  with  drinking 
water  standards.  (Author's  abstract) 
W89-04410 


ROLE  OF  STRATEGIES  IN  THE  DEVELOP- 
MENT OF  LARGE  SEWAGE  TREATMENT 
WORKS, 


Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For   primary   bibliographic   entry   see   Field   5D. 
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COLUMBIA  RIVER  BASIN  FISH  AND  WILD- 
LIFE PROGRAM  WORK  PLAN  FOR  FISCAL 
YEAR  1988. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Fish  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  6A. 
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WATER  QUALITY  CRITERIA  FOR  2,4,6-TRI- 

NLTROTOLUENE  (TNT), 

Martin  Marietta  Energy  Systems,  Inc.,  Oak  Ridge, 

TN. 

M.  G.  Ryon. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A188  951. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  AD-ORNL-6304,  August  1987.  135p,  3 

fig,  31  tab,  155  ref,  2  append.  U.S.  Army  Project 

84PP4845. 

Descriptors:  'Water  quality  standards,  'Regula- 
tions, 'Trinitrotoluene,  Toxicity,  Fish,  Macroin- 
vertebrates,  Larvae,  Trout,  Aquatic  environment, 
Water  quality. 

The  persistence  of  trinitrotoluene  (TNT)  in  the 
environment  when  dissolved  in  surface  water  is 
very  limited;  biological  degradation  occurs  slowly, 
while  photolytic  degradation  occurs  faster  with 
half-lives  for  TNT  exposed  to  natural  sunlight  of  3 
to  22  hrs.  As  a  solid  or  dissolved  in  groundwater, 
TNT  can  remain  undecomposed  for  long  periods 
of  time.  Studies  of  the  acute  toxicity  of  TNT  to 
aquatic  organisms  indicate  that  LC50  values  range 
from  5.2  to  27.0  mg/L  for  invertebrates  in  48  hr 
static  tests,  and  from  2.0  to  3.7  mg/L  for  fish  in  96 
hr  flow-through  tests.  Chronic  studies  of  early  life 
stages  of  fish  in  flow-through  conditions  indicated 
egg  hatching  and  fry  survival  were  decreased  at 
levels  of  0.84  to  1.35  mg/L  in  three  species  ex- 
posed for  30  days.  In  60-day  studies  of  trout  eggs 
and  fry,  levels  of  0.24  to  1.69  mg/L  reduced  fry 
survival.  A  several-generations  study  of  fathead 
minnows,  conducted  under  flow-through  condi- 
tions at  levels  of  0.04  to  1.21  mg/L  TNT,  indicated 
significant  effects  and  affected  the  later  generations 
more  severely  than  the  parent  generation.  Esti- 
mates of  bioconcentration  factors  for  TNT  were 
not  very  reliable,  but  general  consensus  was  that 
TNT  does  not  highly  bioconcentrate.  Drinking 
water  limits  of  0.03  to  0.05  mg/L  were  recom- 
mended by  the  U.S.  Army  and  Navy.  Previous 
calculations  of  aquatic  criteria  have  been  made 
using  the  then  current  USEPA  guidelines  and  for 
the  protection  of  human  health  ranged  from  6.3  to 
44.15  micrograms/L  and  for  the  protection  of 
aquatic  life  ranged  from  60  to  900  micrograms/L 
for  the  maximum  concentrations  and  40  micro- 
grams/L for  a  continuous  concentration.  Available 
data  for  calculating  water  quality  criteria  were 
insufficient  to  meet  all  the  EPA  guideline  require- 
ments. However,  enough  data  were  available  to 
calculate  a  reasonable  estimate  of  the  criterion 
maximum  concentration,  557  micrograms/L,  to 
protect  aquatic  life.  (Lantz-PTT) 
W89-03348 


METAL  VALUE  RECOVERY  FROM  METAL 
HYDROXIDE  SLUDGES:  REMOVAL  OF  IRON 
AND  RECOVERY  OF  CHROMIUM, 

Montana  Coll.  of  Mineral  Science  and  Technolo- 
gy, Butte.  Dept.  of  Metallurgical  and  Mineral 
Processing  Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
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ALTERNATE  CONCENTRATION  LIMIT 
GUIDANCE:  BASED  ON  SECTION  264.94  (B) 
CRITERIA.  PART  II:  CASE  STUDIES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-214267. 
Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 
Report  No.  EOA/530-SW-87-031,  May  1988.  In- 
terim Final  Report.  598p,  67  fig,  58  tab,  82  ref,  14 
append. 

Descriptors:  *Water  pollution  control,  "Hazardous 
wastes,  "Water  quality  control,  'Alternate  concen- 
tration limit,  'Case  studies,  'Regulations,  Legisla- 
tion, Groundwater  quality,  Aquifers,  Monitoring. 

The  hazardous  waste  regulations  under  the  Re- 
source Conservation  and  Recovery  Act  (RCRA) 
require  owners  and  operators  of  hazardous  waste 
facilities  to  utilize  design  features  and  control 
measures  that  prevent  the  leaking  of  hazardous 
waste  into  groundwater.  To  establish  the  facility's 
groundwater  protection  standard  (GWPS)  under 
Subpart  F  (40  CFR  64.92),  the  Regional  Adminis- 
trator is  required  to  establish  in  the  facility  permit, 
for  each  hazardous  constituent  entering  the 
groundwater  from  a  regulated  unit,  a  concentra- 
tion limit  that  cannot  be  exceeded.  The  concentra- 
tion limits  are  the  'triggers'  that  determine  when 
corrective  action  is  required.  There  are  three  possi- 
ble concentration  limits  that  can  be  used  to  estab- 
lish the  GWPS:  (1)  Background  levels  of  the  haz- 
ardous constituents,  (2)  Maximum  concentrations 
listed  in  the  regulations,  or  (3)  Alternate  concen- 
tration limits  (ACLs).  To  establish  ACLs,  two 
points  must  be  defined  on  a  RCRA  facility's  prop- 
erty: the  Point  of  Compliance  (POC)  and  the  Point 
of  Exposure  (POE).  The  POC  is  the  place  in  the 
uppermost  aquifer  where  groundwater  monitoring 
takes  place  and  the  groundwater  protection  stand- 
ard is  set.  The  ACL,  if  it  is  established  in  the 
permit,  would  be  set  at  this  point.  The  POE  is  the 
point  at  which  it  is  assumed  a  potential  receptor 
can  come  in  contact,  either  now  or  in  the  future, 
with  the  contaminated  groundwater.  Therefore, 
the  groundwater  quality  at  the  POE  must  be  pro- 
tective of  that  receptor.  Five  case  studies  present  a 
series  of  examples  of  the  type  of  information  that 
would  be  appropriate  for  ACL  demonstrations 
under  40  CFR  Part  264.94(b).  They  are  designed 
to  serve  as  models  to  aid  in  implementing  Part  I  of 
the  ACL  Guidance  Document.  As  such,  they  rep- 
resent the  five  types  of  ACL  cases  presented,  but 
are  hypothetical  examples  based  in  part  on  actual 
hazardous  waste  facilities.  (Lantz-PTT) 
W89-03369 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION STAGE  2. 

Dames  and  Moore,  Park  Ridge,  IL. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A192375. 

Price  codes:  A22  in  paper  copy,  A01  in  microfiche. 

545p,  5  tab,  22  plates,  12  append.  USAF  Contract 

F33615-83-D-4O02. 

Descriptors:  'Water  pollution  control,  'Monitor- 
ing, 'Cleanup,  'Monitoring,  'Fate  of  pollutants, 
'Path  of  pollutants,  Soil  samples,  Wells,  Ground- 
water quality,  Hydrocarbons,  Fuel,  Pesticides,  Ar- 
omatic compounds,  Lead. 

The  Phase  II,  Stage  2  field  evaluation  of  the  Instal- 
lation Restoration  Program  (IRP)  was  conducted 
at  Elmendorf  Air  Force  Base,  Anchorage  AK.  It 
consisted  of  investigations  at  the  following  12  sites: 
Site  D-5,  Sanitary  Landfill;  Sites  SP-7  and  SP-10, 
Pumphouse  No.  3;  Site  D-7,  Sanitary  Landfill;  Site 
SP-5,  JP-4  Tank  Spill;  Site  SP-12,  JP-4  Fuel  Line 
Leak;  Site  D-17,  Shop  Waste  Disposal;  Site  SP-11, 
JP-4  Fuel  Line  Leak;  Site  FT-1,  Fire  Training 
Area;  Site  SP-2,  JP-4  Fuel  Line  Leak;  Site  SP-14, 
MOGAS  Spill;  and  Site  IS-1,  Building  42-400 
Floor  Drains.  The  field  investigation  consisted  of 
the  following  activities:  (1)  Performance  of  magne- 
tometer surveys  at  Sites  D-5  and  D-7  to  determine 
the  boundaries  of  the  site;  (2)  Performance  of  soil 
gas  surveys  at  Sites  SP-7,  SP-10,  SP-5,  SP-12,  FT- 
1,  SP-2,  SP-11,  and  SP-14;  (3)  Drilling,  soil  sam- 
pling, and  geologic  logging  of  eleven  borings;  (4) 
Installation  of  monitor  wells  in  the  eleven  new 
borings;  and  (5)  Analysis  of  selected  ground  and 
surface  water  samples  from  the  eleven  new  moni- 
tor wells,  the  existing  nineteen  monitor  wells  (in- 
stalled during  Phase  II,  Stage  I),  four  base  water 


supply  wells,  three  locations  along  Ship  Creek,  and 
one  location  on  Cherry  Hill  Ditch  for  petroleum 
hydrocarbons,  purgeable  halocarbons,  purgeable 
aromatics,  pesticides,  lead,  total  dissolved  solids, 
and  major  cations  and  anions.  (Lantz-PTT) 
W89-03372 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION. STAGE  2  -  BULK  FUEL  STORAGE 
AREA  FUEL  SPILL  INVESTIGATION. 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03376 


RATES  OF  NUTRIENT  UPTAKE  AND 
GROWTH  OF  THE  WATER  HYACINTH 
(EICHHORNIA  CRASSIPES  (MART.)  SOLMS), 

Hiroshima  Univ.  (Japan).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W89-03430 


USE   OF   METAGAME    ANALYSIS    IN    ACID 
RAIN  CONFLICT  RESOLUTION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03458 


LOAD  CONTROL  REGULATION  OF  WATER 
POLLUTION:  AN  ANALYSIS  USING  GAME 
THEORY, 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept. 

of  Mathematics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03459 


REDUCING  IMPACTS  OF  NONPOINT 
SOURCE  POLLUTION  FROM  AGRICULTURE: 
A  REVIEW, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03488 


CLEAN  WATER  SUPPLY  DEPENDS  ON  MAN- 
AGEMENT OF  GROUNDWATER, 

Greeley  and  Hansen,  Chicago,  IL. 

M.  Hsu,  and  T.  J.  Hodnik. 

Consulting  -  Specifying  Engineer,  Vol.  3,  No.  7,  p 

54-58,  June  1988.  4  fig. 

Descriptors:  'Water  quality  management, 
'Radium  radioisotopes,  'Water  softening,  'Water 
treatment,  'Drinking  water,  'Groundwater  man- 
agement, Groundwater  pollution,  Lime,  Reverse 
osmosis,  Ion  exchange,  Water  pollution  preven- 
tion. 

The  way  that  groundwater  is  managed  today  will 
greatly  affect  the  availability  of  clean  water  in 
coming  decades.  All  potable  water  supply  facilities 
in  the  United  States  will  be  required  to  comply 
with  the  Safe  Drinking  Water  Act  Amendments  of 
1986.  These  amendments  direct  the  EPA  to  devel- 
op maximum  contaminant  levels  (MCLs)  and  mon- 
itoring programs  for  83  contaminants  by  1989. 
Radium  is  a  radioactive  element  typically  present 
nationwide  in  deep  well  groundwater.  Radium 
levels  can  be  lowered  by  blending  deep  and  shal- 
low well  water.  Technologies  available  for  the 
removal  of  radium  in  groundwater  include:  lime  or 
lime-soda  precipitation,  ion  exchange,  adsorption, 
and  reverse  osmosis.  The  lime  or  lime-soda  proc- 
esses of  water  softening  also  reduce  water  hard- 
ness. Ion  exchange  in  sodium  form  achieves  90- 
97%  radium  removal.  Calcium-based  and  hydro- 
gen-based resins  used  in  ion  exchange  have  been 
found  to  simultaneously  increase  radium  removal 
capacity  and  decrease  sodium  content  in  the  fin- 
ished water.  Reverse  osmosis  techniques  common- 
ly used  for  desalinating  sea  water  remove  85%  to 
98%  radium.  Radium  removal  is  cost-effective 
when  intentionally  done  with  either  hardness  re- 
moval or  water  desalination.  Waste  management 
must  be  considered  when  selecting  a  radium  re- 
moval procedure.  The  implementation  of  ground- 


water protection  laws  is  important  to  the  manage- 
ment of  drinking  water  quality.  In  June  1987,  the 
EPA  published  criteria  for  identifying  critical  aqui- 
fer protection  areas  that  are  considered  vulnerable 
to  contamination.  The  1986  Safe  Drinking  Water 
Act  Amendments  require  that,  by  June  1989,  states 
develop  contamination  protection  programs  for 
areas  around  wells  that  supply  public  drinking 
water.  In  a  rule  effective  September  1987,  the  EPA 
revised  the  list  of  chemicals  to  be  monitored  in 
groundwater  adjacent  to  Resource  Conservation 
and  Recovery  Act  land-based  facilities  that  treat, 
dispose  of  or  store  hazardous  wastes.  All  of  these 
changes  will  greatly  affect  the  way  water  utilities 
manage  groundwater  quality.  (Geiger-PTT) 
W89-03492 


BIRCH  LEAF  PROCESSING  AND  ASSOCIAT- 
ED MACROINVERTEBRATES  IN  AN  ACIDI- 
FIED LAKE  SUBJECTED  TO  LIMING, 

Bergen  Univ.  (Norway).  Zoological  Museum. 
A.  Fjellheim,  and  G.  G.  Raddum. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  89-94, 
January  8,  1988.  4  fig,  1  tab,  26  ref. 

Descriptors:  'Acid  rain  effects,  'Lake  restoration, 
'Acidity,  'Lime,  'Macroinvertebrates,  'Leaves, 
'Decomposing  organic  matter,  Hydrogen  ion  con- 
centration, Particulate  matter,  Benthic  fauna, 
Midges,  Food  habits,  Species  composition, 
Norway,  Detritus. 

As  part  of  the  Norwegian  'Liming  Project',  Lake 
Store  Hovvatnet,  a  chronically  acid  lake  in  south- 
ern Norway,  was  treated  with  lime.  In  the  autumn 
of  1981,  a  half  year  after  liming,  a  series  of  mesh 
bags  containing  leached  and  dried  birch  leaves  was 
placed  in  a  pH  gradient  in  the  limed  lake  and  in  a 
nearby  unlimed  lake.  During  the  experiments, 
which  lasted  two  years,  no  significant  differences 
in  decomposition  rates  between  the  various  local- 
ities at  the  same  depth  were  noticed.  A  collector 
organism,  the  chironomid  Tanytarsus  pallidicornis, 
was  the  dominant  invertebrate  species  in  the 
benthic  samples.  This  demonstrates  the  importance 
of  fine  particulate  organic  matter  as  a  food  source 
in  the  lake.  Collector  dominance  was  lower  in  the 
leaf  bags,  which  consisted  mostly  of  coarse  partic- 
ulate organic  matter.  The  effect  of  liming  on  the 
benthic  invertebrate  community  of  acidified  lakes 
is  dependent  upon  both  the  faunal  composition 
prior  to  liming  and  immigration/extinction  rates  of 
species.  A  poor  fauna  of  detritus  grazers  probably 
contributed  to  the  unchanged  rates  of  decomposi- 
tion of  the  leaves  after  liming.  (Shidler-PTT) 
W89-03545 


ZOOPLANKTON    OF   A    SMALL   TROPICAL 

RESERVOIR      (SOLOMON      DAM,     NORTH 

QUEENSLAND):  SEASONAL  CHANGES  AND 

THE     INFLUENCE     OF     WATER     QUALITY 

MANAGEMENT  MEASURES, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03546 


FIELD  OBSERVATIONS  ON  THE  INFLUENCE 
OF  LOW  WATER  VELOCITIES  ON  DRIFTING 
OF  BULINUS  GLOBOSUS, 

Institut  Tropical  Suisse,  Ifakara  (Tanzania).  Field 

Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03547 


CHANGES  IN  THE  ABUNDANCE  OF  BLUE- 
GREEN  ALGAE  RELATED  TO  NUTRIENT 
LOADINGS  IN  THE  NEARSHORE  OF  LAKE 
MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-03555 


NITROGEN    DYNAMICS    IN    A   EUTROPHIC 
LAKE  SEDIMENT, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
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cultural  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03560 


that  periphyton  communities  are  a  useful  means  of 
nutrient  removal  from  polluted  streams.  (Author's 
abstract) 
W89-03594 


standards  for  phosphorus.  (See  also  W89-03657) 

(Davis-PTT) 

W89-03659 


NITROGEN  CYCLE  IN  SHALLOW  WATER 
SEDIMENT  SYSTEMS  OF  RICE  FIELDS: 
PART  III.  THE  INFLUENCE  OF  N-APPLICA- 
TION  ON  THE  YIELD  OF  RICE, 

Station   Biologique  de  la  Tour  du  Valat,   Aries 

(France). 

H.  L.  Golterman,  C.  Bonetto,  and  F.  Minzoni. 

Hydrobiologia  HYDRB8,  Vol.  159,  No.  2,  p  211- 

217,  March  15,  1988.  4  tab,  10  ref. 

Descriptors:  'Ferilizers,  *  Soil-water-plant  relation- 
ships, 'Nitrogen  cycle,  *Sediments,  *Rice,  'Fertil- 
ization, "Crop  yield,  Deltas,  Environmental  pro- 
tection, Eutrophication,  Denitrification,  Field  tests, 
Culturing  techniques,  Farming,  Crops,  Conserva- 
tion, Irrigation  water,  Nitrogen  fixation,  Mineral- 
ization, Crop  yield,  Carp,  Water  pollution  preven- 
tion. 

Fertilizer  application  to  rice  fields  in  river  deltas  in 
the  Mediterranean  area  is  a  potential  menace  to 
wildlife  protection,  through  eutrophication.  A  ni- 
trogen-fertilizer-application rate  of  200  kg  N/ha 
has  become  normal  and  a  rate  of  400  kg/ha  has 
been  recorded.  N  is  often  applied  long  before  the 
rice  can  take  it  up.  Denitrification  causes  large 
losses  of  N,  resulting  in  the  application  of  more 
fertilizer.  Therefore  an  attempt  was  made  to  devel- 
op application  techniques  requiring  smaller,  more 
efficiently  used,  amounts  of  N.  In  order  to  do  this 
an  N  budget  for  rice  fields  was  established.  Experi- 
ments were  set  up  in  fields  (550  square  m)  and  in 
pots  (2-3  1).  This  work  has  revealed  some  surpris- 
ing effects  with  potentially-important  conse- 
quences for  farming  practice  and,  therefore,  for 
conservation.  The  N  budget  shows  that  15  1.5  g/ 
square  m  of  N  is  needed  for  a  normal  crop.  N 
losses  due  to  denitrification  may  be  as  high  as  12.2- 
13.6  g/square  m  of  N.  Irrigation  water  may  pro- 
vide up  to  about  20%  of  the  input;  N  fixation  is 
negligible.  It  is  estimated  that  25-50%  of  the  N 
missing  in  the  budget  comes  from  mineralization  of 
the  organic-N  pool  in  the  soil;  denitrification  may 
render  part  of  this  pool  bioavailable  by  oxidation. 
The  results  suggest  that  a  late  application  of  N 
(e.g.,  when  the  rice  shows  signs  of  N  deficiency  by 
becoming  yellowish),  at  lower  concentrations  (70 
kg/ha)  can  produce  the  same  ultimate  yield.  The 
introduction  of  carp  without  any  further  input  of 
N  produced  the  same  final  yield.  (See  W89-03561 
thru  W89-03562)  (Author's  abstract) 
W89-03563 


USE  OF  PERIPHYTON  COMMUNITIES  FOR 
NUTRIENT  REMOVAL  FROM  POLLUTED 
STREAMS, 

Vyzkumny      Ustav      Vodohspodarsky,      Prague 

(Czechoslovakia). 

J.  Vymazal. 

Hydrobiologia  HYDRB8,  Vol.  166,  No.  3,  p  225- 

237,    September    30,    1988.   4   fig,   6   tab,   44   ref. 

Descriptors:  'Water  pollution  treatment,  'Water 
pollution  control,  'Nutrient  removal,  'Stream 
biota,  'Plant  populations,  'Epiphytes,  Ammonium, 
Nitrites,  Nitrates,  Orthophosphates,  Organic  com- 
pounds, Trophic  level,  Artificial  watercourses, 
Species  composition. 

The  results  of  experiments  on  the  efficiency  of 
nutrient  removal  conducted  in  a  continuous  flow- 
through  trough  are  given.  The  artificial  stream  (5 
m  x  0.7  m  x  0.5  m)  was  made  of  wood,  with  silon 
(a  kind  of  nylon)  screens  as  a  substratum  for  peri- 
phyton growth.  The  elimination  of  nutrients  was 
monitored  by  ammonium,  nitrite,  nitrate,  and  orth- 
ophosphate  analyses.  In  addition,  the  elimination  of 
organics  and  the  decrease  in  trophic  state  were 
determined.  During  two  field  experiments  a 
marked  elimination  of  nitrogen  and  phosphorus 
was  demonstrated.  The  maximum  efficiency  of  am- 
monium and  orthophosphate  removal  was  80% 
and  70%.  Inorganic  and  organic  nutrient  elimina- 
tion caused  significant  changes  in  periphyton  com- 
munity structure  in  the  outflow  portion  of  the 
trough,  evaluated  by  the  saprobic  index  and  the 
similarity  coefficient.  The  experiments  confirmed 


ACTIVATED  CARBON  ADSORPTION  OF 
PCBS  FROM  HAZARDOUS  LANDFILL 
LEACHATE, 

University  of  Southern  California,  Los  Angeles. 
Environmental  Engineering  Program. 
M.  Pirbazari,  M.  R.  Stevens,  and  V.  Ravindran. 
IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  28,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.    1988.  p  369-370.  2  ref. 

Descriptors:  'Water  pollution  treatment,  'Toxic 
wastes,  'Activated  carbon,  'Polychlorinated  bi- 
phenyls,  'Landfills,  'Humic  acids,  'Leachates, 
Adsorbents,  Organic  compounds,  Equilibrium. 

The  activated  carbon  adsorption  of  polychlorinat- 
ed biphenyls  from  a  hazardous  landfill  leachate 
was  investigated.  Equilibrium  studies  were  per- 
formed using  different  leachate  constituents.  Addi- 
tionally, equilibrium  tests  were  conducted  to  assess 
adsorption  of  polychlorinated  biphenyls  on  leach- 
ate sediments.  Dynamic  studies  led  to  the  suspicion 
that  humic  substances  were  a  possible  cause  for 
premature  breakthrough  of  polychlorinated  bi- 
phenyls in  carbon  columns.  It  was  concluded  that 
complexation  between  humic  acid  and  polychlori- 
nated biphenyls  generated  complexes  that  impaired 
the  adsorption  of  polychlorinated  biphenyls.  (See 
also  W89-03595)  (Author's  abstract) 
W89-03644 


LAKE  WATER  QUALITY  MANAGEMENT  IN 
JAPAN, 

Environment  Agency,  Tokyo  (Japan).  Water  Qual- 
ity Bureau. 
M.  Ozawa. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  29-50,  3  fig,  5  tab. 

Descriptors:  'Water  pollution  control,  'Lake  res- 
toration, 'Water  quality,  'Wastewater  treatment, 
♦Management  planning,  'Japan,  Nitrogen,  Phos- 
phorus, Effluent,  Lakes,  Rivers,  Reservoirs,  Fish- 
ing. 

Lakes  and  rivers  in  Japan  have  played  an  impor- 
tant role  as  resources  for  municipal  water  supply, 
recreation,  fresh  water  fisheries,  and  other  pur- 
poses. However,  the  country's  high  economic 
growth  changed  both  the  social  and  economic 
environment  surrounding  these  water  bodies,  re- 
sulting in  rapid  deterioration  of  their  quality  start- 
ing in  the  late  1960's.  The  Water  Pollution  Control 
Law,  enacted  in  1970,  established  control  measures 
to  prevent  contamination  of  public  water.  Fresh 
water  red  tide  has  appeared  in  Lake  Biwa,  the 
largest  lake  in  Japan,  considered  to  have  the 
strongest  resistance  to  eutrophication  among  all  of 
Japan's  lakes.  In  lakes  which  are  more  susceptible 
to  eutrophication,  such  as  Lake  Kasumigaura, 
water  bloom  develops  every  year.  In  December 
1982,  the  Environment  Agency  established  the  En- 
vironmental Water  Quality  Standards  on  nitrogen 
and  phosphorus  to  control  lake  eutrophication.  In 
July  1985,  the  Water  Pollution  Control  Law  speci- 
fied uniform  National  Effluent  Standards  on  nitro- 
gen and  phosphorus  to  control  the  abundant  organ- 
ic production  of  phytoplankton.  The  Clean  Lakes 
Law  introduced  regulations  to  cope  with  those 
pollution  sources  for  which  the  conventional  efflu- 
ent controls  do  not  work.  The  five  designated 
lakes  are:  Kasumigaura,  Inbanuma,  Teganuma, 
Biwa,  and  Kojima.  Regulations  control  the  pollut- 
ant load  from  new  or  expanded  factories  and  other 
businesses;  effluent  controls  on  specified  facilities, 
the  structure  and  use  of  certain  facilities  and  total 
pollutant  loads  In  addition  to  legal  controls,  pre- 
fectural  governors  can  extend  guidance,  and  make 
advice  or  recommendations  concerning  pollution 
sources.  Standards  for  nitrogen  are  applied  to  a 
smaller  number  of  lakes  and  reservoirs  than  the 


NATION'S  WATER  QUALITY:  INTO  THE  21ST 
CENTURY, 

Environmental    Protection   Agency,   Washington, 
DC.  Municipal  Facilities  Div. 
R.  J.  Blanco. 

IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  22161,  as  PB88- 
214986.  Price  codes:  A99  in  paper  copy,  E04  in 
microfiche.  April  1988,  p  365-390.1  fig. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution treatment,  'Legislation,  'Water  quality, 
'Water  quality  standards,  Congress,  Impacted 
rivers,  Estuaries,  Stormwater  discharges,  Toxics, 
Sludge,  Budgeting. 

The  new  Water  Quality  Act  of  1987  made  impor- 
tant corrections  to  existing  pollution  control  legis- 
lation and  was  passed  in  order  to  build  upon 
progress  achieved  since  1972  which  include:  the 
Construction  Grants  Program  which  has  assisted 
in  the  completion  of  improvement  projects  at  over 
4600  sewage  treatment  plants;  expenditures  at  the 
Federal,  state  and  local  level  which  have  allowed 
an  increase  of  population  served  by  secondary 
treatment  by  more  than  50  million  people  since 
1972;  state  governments  successfully  assigning  des- 
ignated use  and  water  quality  criteria  to  the  water- 
bodies  of  the  United  States;  more  than  60,000  point 
source  dischargers  were  issued  permits;  substantial 
improvements  in  water  quality  management  capa- 
bility and  expertise  occurring  at  the  State  and  local 
levels  of  government;  and  water  quality  improve- 
ments despite  substantial  population  growth  and 
industrial  development.  Although  most  waterbo- 
dies  have  maintained  the  same  water  quality  since 
1972,  over  4  times  more  stream  miles  have  been 
improved  than  have  been  degraded.  The  Water 
quality  Act  of  1987  will  address  such  issues  as: 
developing  innovative  methods  for  financing  of 
municipal  facility  construction,  controlling  non- 
point  source  pollution,  providing  adequate  envi- 
ronmental protection  for  estuaries,  controlling  mu- 
nicipal and  industrial  stormwater  discharges,  iden- 
tification and  control  of  toxic  pollutants,  and  estab- 
lishing programs,  including  regulation,  for  sewage 
sludge  management.  (See  also  W89-03657)  (Davis- 
PTT) 
W89-03670 


SLUDGE  MANAGEMENT  AND  ENERGY  PRO- 
DUCTION AT  LOS  ANGELES  COUNTY  SANI- 
TATION DISTRICTS, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary   bibliographic  entry   see   Field   5D. 

W89-03671 


MICHIGAN'S  PROCESS  FOR  REGULATING 
TOXIC  SUBSTANCES  IN  SURFACE  WATER 
PERMITS, 

Michigan  Dept.  of  Natural  Resources,  Lansing. 
Surface  Water  Quality  Div. 
P.  D.  Zugger,  and  J.  E.  Grant. 
IN:  Proceedings  of  the  Eleventh  United  States/ 
Japan  Conference  on  Sewage  Treatment  Technol- 
ogy. Available  from  the  National  Technical  Infor- 
mation Service,  Springfield,  VA  as  PB88-214986. 
Price  codes:  A99  in  paper  copy,  E04  in  microfiche. 
April  1988,  p  475-602.  6  fig,  13  tab,  65  ref,  4 
append. 

Descriptors:  'Water  pollution  control,  'Surface 
water,  'Hazardous  materials,  'Toxicity,  'Michi- 
gan, 'Legislation,  Great  lakes,  Aquatic  chronic 
value,  Cancer  risk,  Mutagen  values,  Teratogen 
values. 

A  necessary  aspect  of  a  water  pollution  control 
program  is  a  regulatory  system  that  will  not  only 
provide  nontoxic  water  quality  conditions  but  also 
assure  that  toxic  substances  do  not  bioaccumulate 
in  fish  to  levels  unacceptable  for  human  consump- 
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tion.  In  1985,  Michigan  promulgated  revisions  to 
Rule  323. 1057  of  its  Water  Quality  Standards  that 
establish  a  regulatory  process  that  will  protect 
public  health  and  the  environment  from  discharges 
of  toxic  substances  from  point  source  surface  water 
discharges.  Rule  57(2)  specifically  addresses  the 
development  of  allowable  toxicant  levels  in  the 
waters  of  the  state  applicable  to  wastewater  dis- 
charges. The  universe  of  chemicals  to  which  the 
subrule  applies  is  defined,  an  upper  boundary  on 
estimated  excess  risk  of  1  in  100,000  for  non- 
threshold  carcinogens  is  established,  comprehen- 
sive procedural  guidelines  are  mandated,  and  a 
mechanism  for  issuance  of  scheduled  abatement 
permits  is  provided.  The  application  of  Rule  57  has 
been  very  successful.  When  Rule  57  controls  are 
fully  implemented,  Michigan  will  have  essentially 
eliminated  point  source  discharges  as  factors  in 
toxic  chemical  pollution  of  Great  Lakes  water. 
Only  after  equivalent  levels  of  control  for  atmos- 
pheric and  nonpoint  source  loadings  have  been 
accomplished  will  the  Great  Lakes  be  protected. 
(See  also  W89-03657)  (Davis-PTT) 
W89-03674 


USE  OF  BIOMONITORING  IN  MICHIGAN'S 
SURFACE  WATER  QUALITY  PROGRAM, 

Michigan  Dept.  of  Natural  Resources,   Lansing. 

Surface  Water  Quality  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03677 


SYSTEMS  ANALYSIS  IN  WATER  QUALITY 
MANAGEMENT. 

Proceedings  of  a  Symposium  held  in  London, 
U.K.,  30  June-2  July  1987.  Pergamon  Press,  New 
York.  1987.  435p.  Edited  by  M.B.  Beck. 

Descriptors:  'Water  quality  management,  'Sys- 
tems analysis,  'Hydrologic  cycle,  'Operating  poli- 
cies, 'Planning,  'Acid  rain,  Conferences,  Symposi- 
um, Water  quality,  Long-term  planning,  Manage- 
ment planning,  Short-term  planning,  Water  pollu- 
tion, Water  pollution  control,  Model  studies,  Math- 
ematical models. 

In  the  area  of  water  quality  management,  systems 
analysis  is  concerned  with  all  aspects  of  the  water 
cycle  and  those  facilities  affecting  and  affected  by 
the  quality  of  that  water.  Its  concerns  range  across 
the  needs  of  planning  and  the  needs  of  operations 
management.  The  symposium  provided  an  oppor- 
tunity to  review  both  longer-term  matters  of  plan- 
ning and  shorter-term  considerations  of  the  oper- 
ational policies  that  will  be  necessary  to  satisfy  and 
maintain  these  planned  objectives.  Ten  papers 
make  special  reference  to  the  topical  issue  of  acid 
rain,  and  the  proceedings  conclude  with  a  look 
forward  to  the  potential  of  information  technolo- 
gy. (See  W89-03680  thru  W89-03722)  (Doria-PTT) 
W89-03679 


SYSTEMS  ANALYSIS  IN  WATER  QUALITY 
MANAGEMENT-A  25  YEAR  RETROSPECT, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Chemical 
Engineering. 
R.  V.  Thomann. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  1-14,  7 
fig,  19  ref. 

Descriptors:  'Systems  analysis,  'Water  quality 
management,  'Model  studies,  'Sediments,  'Cost 
analysis,  Reviews,  Prediction,  Performance  evalua- 
tion, Legal  aspects,  Legislation,  Optimization,  Ad- 
ministrative decisions,  Decision  making,  Oxygen, 
Dissolved  oxygen,  Eutrophication,  Model  testing. 

A  reflection  is  presented  of  the  utility,  credibility, 
and  application  of  water  quality  systems  analysis 
techniques  over  the  past  several  decades.  The  em- 
phasis is  on  predictive  water  quality  models  and 
the  U.S.  experience.  The  complexity  of  the  water 
quality  questions  and  associated  modeling  has  in- 
creased by  orders  of  magnitude.  Models  of  sedi- 
ment interactions  and  effects  of  toxic  substances 
are  crucial  to  further  development.  Four  criteria 
for  judging  performance  and  impact  are  discussed: 
usefulness,  accuracy,  serendipity,  and  ownership. 
Models   are   widely   used   in   decisions   regarding 


alternative  controls  specifically  to  improve  cost- 
effectiveness.  The  results  of  systems  techniques 
need  to  be  detailed  in  a  wide  ranging  effort  of  post- 
audit  analysis  following  implementation  of  envi- 
ronmental controls.  Legislation  and  policies  have 
incorporated,  in  a  general  way,  the  principles  of 
water  quality  systems  analysis,  with  the  notable 
exceptions  of  a  widespread  reliance  on  technology 
based  effluent  programs  and  a  general  disregard  of 
cost  trade-offs  using  principles  of  optimization.  It  is 
concluded  that  the  impact  of  systems  techniques 
has  been  broad  and  significant.  Increased  quality 
assurance  of  model  formulation  and  calculation  is 
necessary  to  ensure  frameworks  that  are  rigorous 
and  state  of  the  art.  A  need  exists  for  upgrading  of 
understanding  by  users  of  water  quality  systems 
techniques,  and  the  time  has  arrived  for  a  major 
world-wide  effort  to  compile  the  economic  advan- 
tages of  using  systems  techniques  for  more  in- 
formed and  efficient  decision  making.  (See  also 
W89-03679)  (Author's  abstract) 
W89-03680 


RELIABILITY  BASED  DISCRETE  DIFFEREN- 
TIAL DYNAMIC  PROGRAMMING  MODEL 
FOR  RIVER  WATER  QUALITY  MANAGE- 
MENT UNDER  FINANCIAL  CONSTRAINT, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
V.  Joshi,  and  P.  Modak. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  15-22,  1 
tab,  12  ref. 

Descriptors:  'Systems  analysis,  'Water  quality 
management,  'Rivers,  'Dynamic  programming, 
'Economic  aspects,  'Optimization,  'Developing 
countries,  'Model  studies,  Basins,  Catchment 
areas,  River  basins,  Monte  Carlo  method,  India, 
Algorithms. 

The  Dynamic  Programming  (DP)  formulations  for 
optimization  in  water  quality  management  are  re- 
viewed. Existing  methods  for  alleviating  the  prob- 
lems of  dimensionality  are  critically  discussed 
along  with  their  limitations.  In  this  regard,  a  Dis- 
crete Differential  Dynamic  Programming  (DDDP) 
formulation  has  been  proposed.  Since,  in  the  case 
of  developing  countries,  funds  for  improving  basin- 
wide  water  quality  are  rather  scarce,  this  formula- 
tion is  addressed  to  that  of  optimization  under 
financial  constraint.  The  model  is  extended  to  ac- 
commodate uncertainty  in  the  system  based  on 
Monte  Carlo  simulation.  For  a  specified  level  of 
reliability,  the  model  maximizes  the  basinwide 
water  quality  for  given  financial  resources.  Com- 
putational experience  shows  that  solutions  obtained 
by  existing  DP  formulations  could  be  improved  by 
DDDP.  (See  also  W89-03679)  (Author's  abstract) 
W89-03681 


WATER  QUANTITY  AND  QUALITY  MODEL 
FOR  THE  EVALUATION  OF  WATER  MAN- 
AGEMENT STRATEGIES  IN  THE  NETHER- 
LANDS-APPLICATION TO  THE  PROVINCE 
OF  FRIESLAND, 

Waterloopkundig    Lab.    te    Delft    (Netherlands). 
Water  Resources  and  Environment  Div. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03682 


IMPROVING  THE  EFFECTIVENESS  OF  ENVI- 
RONMENTAL MANAGEMENT  DECISIONS 
WITH  OPTIMIZATION  AND  UNCERTAINTY 
ANALYSIS  TECHNIQUES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03683 


REDUCED  RESIDENCE  TIME  EFFECT:  IS 
THE  LOWEST  FLOW  THE  WORST  FLOW, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 
J.  W.  Eheart. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  43-49,  2 
fig,  1  tab,  7  ref. 


Descriptors:  'Systems  analysis,  'Water  pollution 
control,  'Residence  time,  'Water  quality  manage- 
ment, 'Water  quality  standards,  'Low  flow,  'Per- 
mits, Oxygen  demand,  Biological  oxygen  demand, 
Temperature,  Standards,  Flow,  Legal  aspects, 
Regulations,  Water  pollution,  Effluents. 

Under  contemplated  changes  in  water  quality  reg- 
ulations, higher  pollutant  discharges  may  be  al- 
lowed during  times  of  higher  streamflow  (a  dy- 
namic permit  rule).  This  may  overlook  the  fact 
that,  for  multiple  discharges  of  BOD  and  other 
decaying  pollutants,  conditions  of  higher  flow  may 
be  worse  because  the  reduced  residence  time  be- 
tween adjacent  discharges  may  provide  less  oppor- 
tunity for  the  river  to  recover  from  the  effects  of 
one  discharge  before  being  subjected  to  another. 
The  significance  of  this  effect  depends  on  the 
values  of  the  kinetic  parameters  and  the  flow,  as 
well  as  the  strengths  of  the  discharges  and  the 
distances  separating  them.  Examples  are  presented 
of  rivers  where  the  reduced  residence  time  effect  is 
important.  These  are  followed  by  a  discussion  of 
implications  for  the  design  of  waste  abatement 
programs.  It  is  observed,  for  example,  that,  for 
certain  types  of  dynamic  permits,  very  high  flows 
should  be  chosen  as  the  design  flows  for  waste 
load  allocation.  Alternatives  are  proposed  to  the 
systems  of  dynamic  permits  currently  under  con- 
sideration by  government  agencies.  (See  also  W89- 
03679)  (Author's  abstract) 
W89-03684 


DEVELOPING  MANAGEMENT  POSITIONS 
FOR  ACIDIC  EMISSION  REDUCTION  NEGO- 
TIATIONS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03685 


REGIONAL  APPLICATION  OF  A  SIMPLE 
LAKE  ACIDIFICATION  MODEL  TO  NORTH- 
ERN EUROPE, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03687 


SIMULATION   AND  ANALYSIS  OF  WATER- 
SHED ACIDIFICATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03688 


WATER  QUALITY  MODELING  BY  A  LINEAR 
SYSTEM  APPROACH, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03691 


ANALYSIS  OF  HISTORICAL  SURFACE 
WATER  ACIDIFICATION  IN  SOUTHERN 
NORWAY  USING  A  REGIONALIZED  CON- 
CEPTUAL MODEL  (MAGIC), 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03692 


INTERACTION  BETWEEN  WATER  QUALITY, 
ENVIRONMENTAL  LEGISLATION,  AND  EC- 
ONOMICS IN  A  HYPOTHETICAL  RIVER 
BASIN, 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03698 


OPTIMIZATION  MODELS  IN  WATER  QUAL- 
ITY CONTROL, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
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For  primary  bibliographic  entry  see  Field  6A. 
W89-03699 


SIMCAT-A  CATCHMENT  SIMULATION 
MODEL  FOR  PLANNING  INVESTMENT  FOR 
RIVER  QUALITY, 

Anglian  Water  Authority,  Huntingdon  (England). 
For  primary  bibliographic  entry  see  Field  6A. 
W89-O370O 


DECISION  SUPPORT  SYSTEM  FOR  SELECT- 
ING EUTROPHICATION  CONTROL  STRATE- 
GIES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03701 


DECISION  SUPPORT  SYSTEM  FOR  WATER 
MANAGEMENT  IN  REGIONS  WITH  INTENSE 
AGRICULTURE, 

Institute  for  Land  and  Water  Management  Re- 
search, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03702 


OPTIMAL   CONTROL   OF   SALTWATER   IN- 
TRUSION: THE  YUN  LIN  BASIN,  TAIWAN, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03703 


INCORPORATING  PARAMETER  UNCER- 
TAINTY INTO  GROUNDWATER  QUALITY 
MANAGEMENT  MODELS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03704 


INTERVENTION    ANALYSIS   TO    ESTIMATE 
PHOSPHORUS  LOADING  SHIFTS, 

Soap  and  Detergent  Association,  New  York. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-O3708 


MODIFIED  SET  THEORETIC  IDENTIFICA- 
TION OF  AN  ILL-DEFINED  WATER  QUALITY 
SYSTEM  FROM  POOR  DATA, 

Technische    Univ.    Twente,    Enschede    (Nether- 
lands). Dept.  of  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-O3709 


Wastewater  facilities,  Sedimentation,  Sludge,  Acti- 
vated sludge,  Lagoons,  Wastewater  lagoons, 
Rivers,  Water  quality,  Nonpoint  pollution  sources, 
Oxygen  demand,  Biochemical  oxygen  demand, 
Oxygen,  Dissolved  oxygen,  Nitrogen,  Chlorophyll 
a,  Case  studies. 

The  management  of  water  quality  in  highly  devel- 
oped, intensively  used  river  basins  has  been 
moving  slowly  over  the  past  decade  towards  a 
growing  concern  with  shorter-term  operational 
problems.  This  concern  is  most  apparent  in  the 
increasingly  widespread  discussion  of  seasonal  op- 
erating policies,  particularly  in  respect  to  the  nitri- 
fication of  wastewater  discharges,  and  in  the  atten- 
tion now  given  to  the  effects  of  transient  pollution 
events,  such  as  stormwater  overflows  from  sewers. 
The  paper  discusses  the  development  and  applica- 
tion of  a  set  of  models  for  simulating  the  dynamic 
behavior  of  a  wastewater  treatment  plant  and  the 
associated  receiving  water  body.  Specific  reference 
is  made  to  the  unit  treatment  processes  of  primary 
sedimentation,  activated  sludge,  and  post-treatment 
lagoons.  The  river  water  quality  model  quantifies 
the  effects  of  both  point-source  and  nonpoint- 
source  discharges  on  the  day-to-day  in-stream 
interactions  among  the  biochemical  oxygen 
demand,  dissolved  oxygen,  ammonium-N,  nitrate- 
N,  and  chlorophyll-a  concentrations.  The  develop- 
ment and  application  of  the  models  is  discussed 
with  respect  to  experimental  and  case-study  work 
at  the  Norwich  and  Milton  Keynes  Sewage  Works 
and  for  the  Bedford  Ouse  river  system.  (See  also 
W89-03679)  (Author's  abstract) 
W89-03716 


AUTOMATIC  WATER  QUALITY  MONITOR- 
ING IN  THE  RIVER  THAMES  CATCHMENT- 
PRACTICAL  ASPECTS  OF  SYSTEMS  DESIGN 
AND  UTILISATION, 

Thames  Water  Authority,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  7A. 
W89-03717 


QUAL2E  -  A  CASE  STUDY  IN  WATER  QUAL- 
ITY MODELING  SOFTWARE, 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03718 


WATER  QUALITY  MANAGEMENT  IN  THE 
AVE  RIVER:  FROM  RESEARCH  TO  PRAC- 
TICE, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03719 


the  fluids  to  be  contained,  be  constructed  of  mate- 
rials that  can  be  properly  installed,  maintained  and 
repaired,  and  be  durable.  Landfill  disposal  facilities 
that  are  properly  designed,  constructed,  and  oper- 
ated continue  to  provide  an  economical  and  safe 
method  for  disposing  of  hazardous  waste.  Landfills 
with  two  (or  more)  FML  liners,  a  primary  and 
secondary  leachate  collection  and  removal  system 
that  can  withstand  chemical  attack,  and  an  estheti- 
cally  pleasing  cover  system  with  adequate  vegeta- 
tion, drainage,  and  barrier  layer  can  meet  govern- 
mental regulations.  EPA  has  and  continues  to  sup- 
port research  into  specific  areas  of  concern,  e.g., 
the  design  and  chemical  resistance  of  a  land  dispos- 
al system's  component  parts  and  the  establishment 
of  guidelines  for  QA/QC  plans  relating  to  the 
construction  of  a  land  disposal  facility.  (Lantz- 
PTT) 
W89-03730 


CLOSING  THE  WATER  SYSTEM  ON  PAPER 
MACHINES  WITH  A  HIGH-RATE  FLOTA- 
TION CLARIFIER, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

M.  Krofta,  and  D.  B.  Guss. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-168125. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical   Paper   No.    LIR/09-85/175,    May   20, 

1986.  lOp,  3  fig. 

Descriptors:  'Water  reuse,  *Water  pollution  pre- 
vention, *Pulp  and  paper  industry,  'Wastewater 
treatment,  'Flotation,  'Clarification,  Costs,  Eco- 
nomic aspects,   Process   water,   Industrial   water. 

Some  examples  are  given  of  application  of  a  high 
rate  flotation  clarifier  for  closing  the  water  system 
in  paper  making  processes.  The  low  cost  and  high 
efficiency  of  the  high  rate  dissolved  air  flotation 
system  have  resulted  in  a  large  number  of  installa- 
tions in  the  paper  industry.  Successful  closure  of 
the  water  system  requires  study  of  the  process  to 
apply  the  equipment  with  paths  for  reuse  kept  as 
simple  and  short  as  possible.  The  closed  water 
system  has  been  shown  by  experience  to  be  techni- 
cally achievable  and  also  economically  advanta- 
geous for  papermaking  processes.  Environmental 
restrictions  will  increase  and  costs  for  water,  sewer 
service,  raw  materials  and  energy  will  also  in- 
crease. (Lantz-PTT) 
W89-03734 


DISSOLVED  AIR  FLOTATION  PROCESSES, 

Krofta  Engineering  Corp.,  Lenox,  MA. 

For  primary  bibliographic   entry   see  Field   5D. 

W89-03735 


UNCERTAINTY  ANALYSIS  IN  WATER  QUAL- 
ITY MODELING  USING  QUAL2E, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-O3710 


RECURSIVE  RIVER  WATER  QUALITY  ESTI- 
MATION USING  ABSTRACT  EVOLUTION 
EQUATIONS  IN  FUNCTIONAL  SOBOLEV 
SPACES, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03711 


OPERATIONAL  WATER  QUALITY  MANAGE- 
MENT: A  SENSE  OF  PERSPECTIVE, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
M.  B.  Beck,  B.  A.  Finney,  and  P.  Lessard. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment.  Pergamon  Press,  New  York.   1987.  p  357- 
368,  6  fig,  33  ref.  NSF  Grant  INT-8420091. 

Descriptors:  'System  analysis,  'Water  pollution 
control,  'Water  quality  management,  'Operating 
policies,  'River  basins,  'Model  studies, 
•Wastewater  treatment,  Basins,  Catchment  areas, 
Nitrification,         Storm        water,         Wastewater, 


NARRAGANSETT  BAY:  ISSUES,  RESOURCES, 
STATUS  AND  MANAGEMENT. 
National   Oceanic   and   Atmospheric  Administra- 
tion, Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2L. 
W89-03723 


USE  OF  FLEXIBLE  MEMBRANES  IN  PRO- 
TECTION OF  GROUNDWATER, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
R.  E.  Landreth. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-195649. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/D-88/060,  April  1988.  14p, 
5  ref. 

Descriptors:  'Groundwater  quality,  'Water  pollu- 
tion control,  'Membranes,  'Leachates,  'Landfills, 
•Water  pollution  prevention,  Liners,  Waste  dispos- 
al. 

Flexible  membrane  liners  (FML)  are  increasingly 
being  used  to  prevent  leachate  and  other  waste 
fluids  generated  at  landfills,  surface  impoundments, 
and  waste  piles  from  entering  the  groundwater. 
The  Hazardous  and  Solid  Waste  Amendments 
(HSWA)  of  1984  requires  liners  and  leachate  col- 
lection components  to  be  chemically  resistant  to 


OIL-SPILL  RISK  ANALYSIS:  CENTRAL, 
WESTERN,  AND  EASTERN  GULF  OF  MEXICO 
(PROPOSED  SALES  113,  115,  AND  116)  OUTER 
CONTINENTAL  SHELF, 

Minerals  Management  Service,  Reston,  VA. 
L.  J.  Hannon,  R.  P.  LaBelle,  and  A.  D.  Lucas. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-166939. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
OCS  Report  MMS  87-0117,  October  1987.  123p,  5 
fig,  15  tab,  13  ref,  append. 

Descriptors:  'Management  planning,  'Risk  analy- 
sis, 'Oil  spills,  'Gulf  of  Mexico,  Statistical  analysis, 
Oil  pollution,  Prediction,  Model  studies. 

The  oil-spill  risk  associated  with  the  Gulf  of 
Mexico  lease  sales  113,  115,  and  116  was  analyzed. 
The  three  volume  scenarios  considered  for  the 
proposed  action  were  Proposed,  Low  Find,  and 
High  Find.  Also  considered  were  the  estimated 
volumes  for  Prior  Sales,  Future  Sales,  and  Imports. 
Other  volume  scenarios  were  created  from  these 
six  volumes.  If  the  High  Find  volume  scenario  is 
considered,  then  0.74  billion  barrels  of  oil  might  be 
found  and  produced  over  a  period  of  22  years, 
compared  to  either  the  6.21  billion  barrels  for  the 
Prior  Sales  or  the  72.00  billion  barrels  (over  a 
period  of  35  years)  for  Imports.  The  joint  probabil- 
ities after  30  days  for  the  Proposed  Action  are 
quite  low.  The  highest  value  for  the  entire  Gulf  of 
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Mexico  was  a  27%  chance  of  one  or  more  spills 
occurring  and  contacting  the  Louisiana  Marshes  in 
the  Central  Planning  Area  (0.3  mean  estimated 
number  of  spills).  The  Central  Sea  Turtle  Nesting 
and  Foraging  Areas  were  the  next  highest  (13% 
and  0.1).  The  Western  Planning  Area  follows  with 
a  12%  chance  (0.1)  for  the  Texas  Endangered 
Species.  The  Eastern  Planning  Area  never  exceed- 
ed 1%  for  any  of  the  targets.  The  High  Find 
Scenario  somewhat  increases  the  probabilities  for 
each  target.  Compared  to  Prior  Sales  and  Imports 
the  estimated  risk  to  resources  of  the  Proposed 
Action  is  very  small.  Further,  the  risk  from  spills 
would  be  mitigated  to  the  extent  that  weathering 
and  decay  of  oil  occurs  at  sea  and  by  the  success  of 
any  spill  countermeasures  that  would  be  attempt- 
ed. These  effects  were  not  directly  included  in  this 
oil-spill  model  but  should  be  considered  in  translat- 
ing the  spill  contacts  estimated  by  this  study  into 
spill  impacts  for  environmental  analysis.  (Lantz- 
PTT) 
W89-03737 


ACCIDENTALLY  SPILLED  GAS-OIL  IN  A 
SHORELINE  SEDIMENT  ON  SPITSBERGEN: 
NATURAL  FATE  AND  ENHANCEMENTS  OF 
BIODEGRADATION, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03741 


ENVIRONMENTAL  PROJECTS:  VOLUME  5. 
PART  ONE:  STUDY  OF  SUBSURFACE  CON- 
TAMINATION, PART  TWO:  GUIDE  TO  IM- 
PLEMENT ENVIRONMENTAL  COMPLIANCE 
PROGRAMS. 

Jet  Propulsion  Lab.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03743 


SALMON  RIVER  HABITAT  ENHANCEMENT. 
ANNUAL  REPORT:  FY  1986,  PART  1, 

Shoshone-Bannock  Tribal   Fisheries   Dept.,   Fort 

Hall  Reservation,  ID. 

For  primary  bibliographic  entry  see  Field  81. 

W89-03747 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  I  -  RECORDS  SEARCH,  AIR  FORCE 
PLANT  NO.  26,  OHIO. 

Engineering-Science,  Inc.,  Atlanta,  GA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191  020. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
July  1985.  134p,  23  fig,  16  tab,  16  ref,  9  append. 

Descriptors:  'Pollutant  identification,  ♦Decontami- 
nation, 'Ohio,  *Water  pollution  treatment,  'Clean- 
up operations,  'Industrial  wastes,  Waste  disposal, 
Hazardous  wastes,  Path  of  pollutants,  Fate  of  pol- 
lutants, Waste  management,  Fuel. 

Air  Force  Plant  36  is  located  in  Evendale,  Ohio, 
approximately  12  miles  north  of  Cincinnati,  and 
began  during  World  War  II  as  an  aircraft  engine 
production  plant.  Various  portions  of  the  plant 
facilities  have  served  as  aircraft  engine  test  cells 
(Building  B),  storage  (Building  C-East),  machine 
shop  (Building  D),  and  advanced  engine  research 
and  test  facilities  (Buildings  C-West  and  D). 
During  the  course  of  this  project,  interviews  were 
conducted  with  installation  personnel  familiar  with 
past  waste  disposal  practices;  file  searches  were 
performed  for  past  hazardous  waste  activities; 
interviews  were  held  with  local,  state  and  federal 
agencies;  and  field  surveys  were  conducted  at  sus- 
pected past  hazardous  waste  activity  sites.  Two 
sites  were  initially  identified  as  potentially  contain- 
ing hazardous  contaminants  and  having  the  poten- 
tial for  contaminant  migration  resulting  from  past 
activities.  These  sites  have  been  assessed  using  a 
Hazard  Assessment  Rating  Methodology  which 
takes  into  account  factors  such  as  site  characteris- 
tics, waste  characteristics,  potential  for  contami- 
nant migration  and  waste  management  practices. 
The  area  found  to  have  sufficient  potential  to 
create  environmental  contamination  is  the  under- 
ground fuel  leak  northwest  of  Building  B,  and  the 


area  judged  to  have  a  minor  potential  to  create 
environmental  contamination  is  the  fuel  spill  at 
South  Fuel  Farm.  The  recommended  remedial  ac- 
tions include:  soil  borings,  monitoring  wells  and  a 
sampling  and  analysis  program  to  determine  if 
contamination  exists.  This  program  may  be  ex- 
panded to  define  the  extent  and  type  of  contamina- 
tion if  the  initial  step  reveals  contamination. 
(Lantz-PTT) 
W89-03748 


INSTALLATION  RESTORATION  PROGRAM 
RECORDS  SEARCH  FOR  AIR  FORCE  PLANT 
6,  GEORGIA. 

CH2M  Southeast,  Inc.,  Gainesville,  FL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A190  945. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
January  1984.  250p,  24  fig,  25  tab,  39  ref,  12 
append.  Air  Force  Contract  F08637-80-G0010- 
5008. 

Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, 'Water  quality  control,  'Georgia,  'Clean- 
up operations,  'Water  pollution  prevention,  'Mon- 
itoring, Industrial  wastes,  Groundwater  pollution, 
Fate  of  pollutants,  Oil  pollution,  Organic  com- 
pounds, Solvents. 

A  private  contractor  was  retained  on  August  17, 
1983,  to  conduct  an  Air  Force  (AF)  Plant  6 
records  search.  The  AF  Plant  6  records  search 
included  a  detailed  review  of  pertinent  installation 
records,  contacts  with  12  government  organiza- 
tions for  documents  relevant  to  the  records  search 
effort,  and  an  onsite  installation  visit.  The  major 
industrial  operations  at  AF  Plant  6  include  tooling, 
cutting,  shaping,  forming,  cleaning,  treating,  and 
painting  aircraft  parts;  subassembly  of  aircraft 
components;  major  assembly  of  aircraft  sections; 
final  assembly  of  entire  aircraft;  aircraft  cleaning 
and  painting;  maintenance  of  building,  aircraft,  and 
aircraft-support  equipment;  and  operations  and 
support  services.  These  industrial  operations  gener- 
ate varying  quantities  of  waste  oils,  recovered 
fuels,  spent  solvents  and  cleaners,  plating  sludge, 
paint  sludges  from  water-wash  paint  booths,  and 
heat-treatment  salt  wastes.  In  general,  the  standard 
procedures  for  past  and  present  industrial  waste 
disposal  practices  have  been  as  follows:  (1)  waste 
oils  and  recovered  fuels  have  generally  been  recy- 
cled or  used  to  produce  energy;  (2)  spent  solvents 
and  cleaners  have  been  collected  by  contractors 
for  offsite  disposal;  (3)  concentrated  plating  baths 
have  been  treated  prior  to  surface  discharge;  (4) 
dilute  plating  rinsewater  wastes  and  oil 
wastewaters  have  been  discharged  to  the  sanitary 
Wastewater  Treatment  Plant  or  to  the  industrial 
waste  treatment  plant;  and  (5)  plating  sludges  have 
been  discharged  to  an  earthen  basin  in  the  B-10 
area  or  to  the  Surface  Impoundment.  Direct  evi- 
dence (confirmed  by  laboratory  analyses)  of  con- 
taminant migration  exists  for  several  sites.  A  Phase 
II  monitoring  program  is  recommended  to  confirm 
or  rule  out  the  presence  and/or  migration  of  haz- 
ardous contaminants.  In  addition  to  the  Phase  II 
recommendations  made  for  each  disposal  site,  all 
existing  and  proposed  monitoring  wells  should  be 
surveyed  to  determine  their  groundwater  surface 
elevations.  (Lantz-PTT) 
W89-03750 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  I  -  RECORDS  SEARCH,  MCCONNELL 
AFB,  KANSAS. 

Engineering-Science,  Inc.,  Atlanta,  GA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A188  717. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
August  1985.  223p,  24  fig,  14  tab,  24  ref,  11 
append. 

Descriptors:  'Pollutant  identification,  'Waste  dis- 
posal, 'Kansas,  'Cleanup  operations,  'Fate  of  pol- 
lutants, 'Water  pollution  prevention,  'Monitoring, 
Hazardous  wastes,  Path  of  pollutants,  Industrial 
wastes,  Waste  management. 

McConnell  AFB  is  located  in  south  central  Kansas 
on  the  southeast  side  of  Wichita,  and  became  a 
permanent  part  of  the  Air  Force  in  early   1952. 
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During  the  course  of  this  project,  interviews  were 
conducted  with  installation  personnel  (past  and 
present)  familiar  with  past  waste  disposal  practices; 
file  searches  were  performed  for  past  hazardous 
waste  activities;  interviews  were  held  with  local, 
state  and  federal  agencies;  and  field  surveys  were 
conducted  at  suspected  past  hazardous  waste  activ- 
ity sites.  Twelve  sites  were  initially  identified  as 
potentially  containing  hazardous  contaminants  and 
having  the  potential  for  contaminant  migration  re- 
sulting from  past  activities.  These  sites  have  been 
assessed  using  a  Hazards  Assessment  Rating  Meth- 
odology which  takes  into  account  factors  such  as 
site  characteristics,  waste  characteristics,  potential 
for  contaminant  migration  and  waste  management 
practices.  Eleven  areas  were  found  to  have  suffi- 
cient potential  to  create  environmental  contamina- 
tion. Eleven  other  sites  were  reviewed  and  found 
not  to  have  potential  for  contamination.  A  moni- 
toring program  with  and  other  Installation  Resto- 
ration Program  activities  at  McConnell  AFB  is 
recommended.  (Lantz-PTT) 
W89-03751 


ELEMENTS    OF    FLOATING-DEBRIS    CON- 
TROL SYSTEMS, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-03769 


FATE  AND  EFFECTS  OF  DISPERSED  AND 
NON-DISPERSED  OIL  IN  ARCTIC  MUD- 
FLATS, 

Norges  Tekniske  Hoegskole,  Trondheim.  Selskapet 

for  Industriell  og  Teknisk  Forskning. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03777 


HAZARDOUS  WASTE  SITE  MANAGEMENT: 
WATER  QUALITY  ISSUES.  REPORT  ON  A 
COLLOQUIUM  SPONSORED  BY  THE  WATER 
SCIENCE  AND  TECHNOLOGY  BOARD.  COL- 
LOQUIUM 3. 

National    Research    Council,    Washington,    DC. 
Water  Science  and  Technology  Board. 
For  primary  bibliographic  entry  see  Field  5E. 
W89-03783 


ESTABLISHING  AND  MEETING  GROUND 
WATER  PROTECTION  GOALS  IN  THE  SU- 
PERFUND  PROGRAM, 

Environmental  Protection  Agency,  Washington, 
DC. 

E.  F.  Barth,  W.  Hanson,  and  E.  A.  Shaw. 
IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  Report  on  a  Colloquium  Sponsored 
by  the  Water  Science  and  Technology  Board.  Col- 
loquium 3.  February  19-20,  1987.  p  22-33,  4  fig,  5 
tab. 

Descriptors:  'Groundwater  quality,  'Regulations, 
'Water  pollution  prevention,  'Standards,  'Super- 
fund,  Water  quality  control,  Water  pollution  treat- 
ment, Public  health. 

Decisions  on  contaminated  groundwater  at  uncon- 
trolled hazardous  waste  sites  are  complicated  be- 
cause of  complex  fate  and  transport  patterns.  The 
process  being  developed  will  guide  remedial 
project  managers  and  other  decisionmakers  con- 
cerned with  groundwater  remedial  actions  at  Su- 
perfund  sites  so  that  a  consistent  groundwater  eval- 
uation and  decision  approach  is  applied  to  all  such 
sites.  In  general,  source  control  measures  should 
facilitate  the  achievement  of  long  term  remediation 
objectives  and  goals  for  groundwater.  The  per- 
formance goal  of  each  groundwater  alternative 
should  be  expressed  in  terms  of  cleanup  concentra- 
tion and  a  time  period  for  the  restoration  for  all 
locations  in  the  area  of  attainment.  Performance 
goals  in  terms  of  groundwater  concentrations  may 
be  available  as  maximum  concentration  levels 
(MCLs),  proposed  MCLs,  or  more  stringent  state 
standards.  If  these  are  not  available,  concentrations 
may  be  derived  from  health-based  criteria  such  as 
excess  unit  carcinogenic  risk  (UCR)  of  referenced 
dose  values.  The  decision  as  to  which  remedial 
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action  alternative  to  select  and  implement  depends 
on  many  factors.  Those  factors  relating  to  the 
concentration  level  for  carcinogens  in  the  ground- 
water include  other  health  risks  borne  by  the  af- 
fected populations  and  population  sensitivities. 
Factors  that  influence  the  restoration  time  period 
for  groundwater  contaminated  with  carcinogens 
and  noncarcinogens  are  as  follows:  feasibility  of 
providing  an  alternative  water  supply;  current  use 
of  groundwater;  potential  need  for  groundwater; 
effectiveness  and  reliability  of  institutional  con- 
trols; and  ability  to  monitor  and  control  the  move- 
ment of  contaminants  in  groundwater.  (See  also 
W89-03783)  (Lantz-PTT) 
W89-03784 


SOME  APPROACHES  TO  SETTING  CLEANUP 
GOALS  AT  HAZARDOUS  WASTE  SITES, 

Clark  Univ.,  Worcester,  MA. 
H.  S.  Brown. 

IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  Report  on  a  Colloquium  Sponsored 
by  the  Water  Science  and  Technology  Board.  Col- 
loquium 3.  February  19-20,  1987.  p  34-66,  2  fig,  4 
tab,  9  ref. 

Descriptors:  'Cleanup  operations,  'Hazardous 
wastes,  'Waste  management,  'Water  pollution 
treatment,  'Waste  disposal,  'Standards,  Risk  anal- 
ysis, Fate  of  pollutants,  Toxicity. 

Hazard  management  at  waste  sites  is  more  complex 
than  at  other  locations  because  it  involves  multiple 
pathways  of  exposure.  All  of  the  methods  re- 
viewed (EPA,  US  Army,  California,  Washington 
State,  New  Jersey)  in  this  paper  focus  on  the 
protection  of  public  health  from  the  adverse  effects 
of  exposure  to  single  toxicants  as  well  as  their 
mixtures,  through  single  or  multiple  routes  of  ex- 
posure. The  most  favored  approach  to  defining 
'How  clean  is  clean'  for  hazardous  waste  sites  is 
that  based  on  chemical-/media-specific  numerical 
ambient  acceptable  concentrations  for  specific 
toxic  materials.  These  criteria  are  derived  separate- 
ly for  substances  with  and  without  carcinogenic 
properties.  The  similarities  and  differences  among 
the  five  approaches  are  summarized  and  show  that, 
despite  the  similarities  in  defining  cleanup  levels 
for  hazardous  waste  sites,  the  differences  in  apply- 
ing the  general  concepts  are  vast.  The  confusion  in 
terminology,  although  frustrating,  is  the  least  of 
the  problem.  The  most  serious  differences  stem 
from  variations  in  the  basic  assumptions  about  the 
environmental  fate  of  chemicals,  stringency  of  ap- 
plication of  principles  of  toxicology,  data  base,  use 
of  existing  standards/guidelines,  use  of  safety  fac- 
tors, interconversion  among  routes  of  human  expo- 
sure, acceptability  of  cancer  risk,  and  extent  of 
reliance  on  expert  judgement.  Because  of  this  di- 
versity, acceptable  ambient  concentrations  derived 
by  one  method  are  not  comparable  with  those 
from  another.  Finally,  it  is  instructive  to  look  at 
the  results  of  this  analysis  in  the  context  of  the 
current  emphasis  on  the  separation  of  risk  assess- 
ment from  risk  management.  (See  also  W89-03783) 
(Lantz-PTT) 
W89-03785 


CALIFORNIA  SITE  MITIGATION  DECISION 
TREE  PROCESS:  SOLVING  THE  'HOW 
CLEAN  SHOULD  CLEAN  BE'  DILEMMA, 

California  Dept.  of  Health  Services,  Sacramento. 
For  primary  bibliographic  entry  see  Field  6A. 
W89-03786 


HOW  CLEAN  IS  CLEAN.  THE  NEED  FOR 
ACTION, 

General  Electric  Co.,  Fairfield,  CT. 
T.  M.  Hellman,  and  D.  A.  Hawkins. 
IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  Report  on  a  Colloquium  Sponsored 
by  the  Water  Science  and  Technology  Board.  Col- 
loquium 3.  February  19-20,  1987.  p  98-109,  4  tab,  1 
ref. 

Descriptors:  'Cleanup  operations,  'Management 
planning,  'Regulations,  'Costs,  Economic  aspects, 
Water  pollution  treatment,  Waste  management, 
Public  policy,  State  jurisdiction,  Federal  jurisdic- 
tion. 


The  statutory  definition  of  what  factors  must  be 
considered  in  determining  the  acceptable  level  of 
cleanup  varies  from  law  to  law.  These  definitions, 
which  were  developed  by  legislative  processes  in 
Washington,  DC,  and  various  state  capitals,  often 
are  not  clearly  translatable  to  a  determination  of 
cleanup  levels  at  remediation  sites.  Instead,  they 
generate  controversy  and  confusion.  The  practical 
result  of  this  situation  is  that  the  cost  of  remedi- 
ation increases  as  does  the  time  required  to  imple- 
ment solutions.  Ultimately,  fewer  sites  will  be 
cleaned  up.  In  this  paper,  the  following  issues  are 
discussed:  the  current  legal/regulatory  framework 
relative  to  cleanup  levels;  the  cost  and  technical 
implications  of  various  cleanup  strategies;  the  bal- 
ance of  today's  cleanup  costs  versus  future  liabil- 
ities; and  who  ultimately  pays.  (See  also  W89- 
03783)  (Lantz-PTT) 
W89-03787 


HOW  CLEAN  IS  CLEAN.  AN  ENVIRONMEN- 
TALIST PERSPECTIVE, 

Environmental  Defense  Fund,  Washington,  DC. 
L.  E.  Greer. 

IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  Report  on  a  Colloquium  Sponsored 
by  the  Water  Science  and  Technology  Board.  Col- 
loquium 3.  February  19-20,  1987.  p  110-119. 

Descriptors:  'Management  planning,  'Cleanup  op- 
erations, 'Hazardous  wastes,  'Regulations,  *Su- 
perfund,   Legislation,  Water  pollution  treatment. 

The  selection  of  cleanup  levels  for  hazardous 
waste  dump  sites  has  been  a  priority  issue  within 
the  environmental  community  since  the  original 
passage  of  the  Superfund  legislation.  After  lobby- 
ing the  issue  during  the  debate  over  the  1980  bill, 
the  Environmental  Defense  Fund  (EDF)  oversaw 
the  implementation  of  the  statutory  language  and 
participated  in  the  rule  making  that  generated  the 
National  Contingency  Plan  (NCP),  the  set  of  regu- 
lations governing  cleanups  nationwide.  EDF  sub- 
sequently filed  suit  against  EPA  in  1982  over  the 
agency's  failure  to  resolve  the  cleanup  standards 
issue  in  the  NCP,  arguing  both  that  the  agency's 
approach  was  not  what  was  contemplated  by  Con- 
gress when  it  passed  the  law  and  that  the  approach 
was  not  adequate  to  protect  human  health  and  the 
environment  from  the  toxic  hazards  posed  by 
dump  sites.  Since  1982,  the  'How  clean  is  clean' 
question  has  expanded  to  include  not  only  the 
question  of  the  level  of  cleanup  appropriate  at 
dump  sites  but  also  the  technology  to  be  selected  in 
undertaking  a  cleanup  and  the  point  of  compliance 
at  which  the  cleanup  goals  will  be  attained.  These 
three  issues  have  been  addressed  by  environmental 
and  citizens  groups  at  particular  sites  as  well  as  in 
lobbying  efforts  on  the  1986  reauthorized  Super- 
fund  bill.  (See  also  W89-03783)  (Lantz-PTT) 
W89-03788 


GROUND  WATER  CONTAMINATION  ISSUES 
IN  SANTA  CLARA  COUNTY,  CALIFORNIA:  A 
PERSPECTIVE, 

Santa  Clara  Valley  Water  District,  San  Jose,  CA. 
R.  R.  Esau,  and  D.  J.  Chesterman. 
IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  Report  on  a  Colloquium  Sponsored 
by  the  Water  Science  and  Technology  Board.  Col- 
loquium 3.  February  19-20,  1987.  p  120-138,  1  fig,  7 
tab. 

Descriptors:  'Groundwater  pollution,  'Santa 
Clara  County,  'Cleanup  operations,  'Public 
policy,  California,  Hazardous  Wastes,  Public  par- 
ticipation, Water  pollution  treatment,  Public  edu- 
cation. 

In  the  last  few  years,  Santa  Clara  County,  CA,  has 
been  the  focus  of  state  and  federal  attention  in  the 
area  of  hazardous  materials  regulation.  The  discov- 
ery of  major  groundwater  contamination  in  1981 
set  in  motion  a  local  regulatory  response  that  has 
been  the  pattern  for  similar  action  throughout  the 
state  of  California.  Responsible  agencies  have  also 
forged  new  ground  with  regard  to  remedial  actions 
associated  with  existing  incidents  of  contamination. 
Millions  of  dollars  have  been  spent  by  private 
industry  on  cleanup  activities  while  a  cooperative 
relationship  has  been  maintained  between  industry 


and  government  to  the  extent  that  expensive  and 
time-consuming  litigation  has  been  avoided  in 
almost  all  cases.  The  primary  conclusion  reached 
by  responsible  agencies  in  this  area  is  that  an 
informed  public  input  must  continue  to  be  an  inte- 
gral part  of  decisions  affecting  the  public  health 
and  environment.  Public  education  and  involve- 
ment mechanisms  must  be  incorporated  into  the 
process,  not  only  to  allow  public  input  on  decisions 
affecting  human  health  but  also  to  enlighten  the 
public  with  regard  to  the  difficult  trade-offs  sur- 
rounding environmental  decisions.  This  kind  of 
process  will  enable  mutually  acceptable  solutions 
to  be  reached  with  much  greater  ease.  A  final 
conclusion  that  becomes  more  evident  as  the  tech- 
nical realities  of  groundwater  contamination 
become  more  widely  understood,  not  only  by  the 
regulatory  community  but  also  by  the  public  at 
large,  is  that  there  is  necessarily  some  degree  of 
risk  that  simply  must  be  accepted.  The  reality  is 
that  even  if  sufficient  funds  were  available,  it 
would  prove  technically  impossible  to  remove  all 
of  the  contaminants  from  the  ground.  The  obvious 
result  is  that  some  trace  level  of  contamination  in 
the  water  supply  in  some  areas  may,  unfortunately, 
be  inevitable.  (See  also  W89-03783)  (Lantz-PTT) 
W89-03789 


USING  MODELS  TO  SOLVE  GROUND 
WATER  QUALITY  PROBLEMS, 

Florida  Univ.,  Gainesville. 
J.  M.  Davidson,  and  P.  S.  C.  Rao. 
IN:   Hazardous  Waste   Site   Management:   Water 
Quality  Issues.  Report  on  a  Colloquium  Sponsored 
by  the  Water  Science  and  Technology  Board.  Col- 
loquium 3.  February  19-20,  1987.  p  139-151,  17  ref. 

Descriptors:  'Mathematical  models,  'Groundwat- 
er pollution,  'Path  of  pollutants,  'Water  quality 
control,  Model  studies,  Monitoring,  Groundwater 
quality,  Biodegradation,  Sorption,  Water  pollution 
prevention. 

Mathematical  models  for  describing  the  fate  and 
transport  of  chemicals  in  porous  media  and  numer- 
ical ranking  schemes  for  assessing  site  vulnerability 
and  contamination  potential,  appear  to  have  a 
guarded  role  in  policymaking,  the  development  of 
environmental  regulations,  and  the  establishment 
of  remedial  actions  for  regulatory  agencies  respon- 
sible for  groundwater.  The  models  have  not  been 
satisfactorily  validated  to  data  and  should  not  be 
used  without  some  monitoring  effort  for  the  pur- 
pose of  validation  and/or  calibration.  The  extent  to 
which  such  efforts  are  conducted  will  depend  on 
the  purpose  of  the  model  as  well  as  the  areal  extent 
to  which  the  model  is  expected  to  be  representa- 
tive. The  alternative  to  modeling  is  one  of  reaction 
through  an  extensive  soil  and  groundwater  moni- 
toring program,  a  position  that  is  not  realistic  if 
pristine  groundwater  conditions  are  the  anticipated 
goal.  The  release  of  a  chemical  to  the  soil  surface 
will  eventually  result  in  some  portion  of  it  reaching 
the  groundwater,  be  it  a  large  concentration  or  a 
very  low  concentration.  Such  attenuation  results 
from  degradation,  sorption,  and  volatilization. 
Complete  chemical  containment  or  stabilization  is 
the  only  waste  disposal  procedure  currently  avail- 
able that  provides  groundwater  protection;  yet 
even  these  procedures  are  subject  to  engineering 
failures.  (See  also  W89-03783)  (Lantz-PTT) 
W 89-03790 


MALARIA  CONTROL  BY  ENGINEERING 
MEASURES:  PRE-WORLD-WAR-H  EXAM- 
PLES FROM  INDONESIA, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
W.  B.  Snellen. 

IN:  International  Institute  for  Land  Reclamation 
and  Improvement:  Annual  Report  1987.  Wagenin- 
gen, The  Netherlands.  1988.  p  8-21,  8  fig,  1  tab,  13 
ref. 

Descriptors:  'Malaria,  'Public  health,  'Human  dis- 
eases, 'Indonesia,  'Environmental  sanitation, 
•Drainage  engineering,  History,  DDT,  Mosqui- 
toes, Rice,  Irrigation,  Ponds,  Malaria. 
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This  history  of  pre-World-War-II  Indonesian  ma- 
laria control  begins  with  a  history  of  the  disease  in 
ancient  times  and  then  describes  basic  malaria  con- 
trol strategies  as  used  in  the  twentieth  century.  A 
brief  overview  of  the  use  of  DDT  for  mosquito 
control  is  presented.  Topics  discussed  in  relation  to 
Indonesian  experiences  in  malaria  control  include 
sanitations  (malaria  control  by  technical  measures) 
in  Sibolga,  individual  mosquito  species  sanitation, 
irrigated  rice  and  malaria  in  the  Cihea  Plain,  la- 
goons and  malaria  in  Calang,  mangrove  forests  and 
saltwater  fishponds,  and  saline  rice  fields  in  Breng- 
kok.  It  is  concluded  that  irrigation  and  drainage 
engineers  still  have  an  important  role  to  play  in  the 
control  of  malaria.  (See  also  W89-03793)  (Fish- 
PTT) 
W89-03794 


REGIONAL  APPROACH  FOR  ASSESSING  AT- 
TAINABLE SURFACE  WATER  QUALITY:  AN 
OHIO  CASE  STUDY, 

Corvallis  Environmental  Research  Lab.,  OR. 
D.  P.  Larsen,  D.  R.  Dudley,  and  R.  M.  Hughes. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  43,  No.  2,  p  171-176,  March-April  1988.  6  fig, 
4  tab,  28  ref. 

Descriptors:  "Land  use,  *Water  quality  manage- 
ment, *Ohio,  'Regional  planning,  'Streams, 
'Water  pollution  control,  Watershed  management, 
Spatial  distribution,  Project  planning,  Monitoring, 
Water  pollution  prevention,  Case  studies. 

Land  classification  systems  are  useful  for  identify- 
ing areas  of  relative  homogeneity  among  which 
attainable  water  quality  varies  according  to  pre- 
dominant land  type  and  present  use.  Five  ecologi- 
cal regions  in  Ohio  were  delineated  to  evaluate  a 
framework  for  assessing  attainable  water  quality  in 
small  streams.  Streams  in  relatively  unimpacted, 
representative  watersheds  were  selected  in  each 
region.  Various  water  quality  variables  were  sam- 
pled over  a  16-month  interval  from  July  1983 
through  November  1984.  The  highest  water  qual- 
ity consistently  occurred  in  the  southeastern 
region;  the  lowest  in  the  northwestern  region.  The 
correspondence  between  spatial  patterns  in  water 
quality  variables  and  the  delineated  regions,  to- 
gether with  multivariate  classification  of  the 
streams  based  on  their  major  ion  chemistry  and 
nutrient  richness,  support  the  hypothesis  that  re- 
gional differences  in  attainable  surface  water  qual- 
ity occur  and  that  a  land  classification  system  is 
useful  for  characterizing  attainable  water  quality 
goals.  Such  a  framework  should  be  useful  for  plan- 
ning, implementing,  and  monitoring  pollution  con- 
trol programs.  (Author's  abstract) 
W89-03893 


CLAYEY  BARRIER  ASSESSMENT  FOR  IM- 
POUNDMENT OF  DOMESTIC  WASTE 
LEACHATE  (SOUTHERN  ONTARIO)  INCLUD- 
ING CLAY-LEACHATE  COMPATIBILITY 
BY  HYDRAULIC  CONDUCTIVITY  TESTING, 
University  of  Western  Ontario,  London.  Faculty 
of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-03971 


USE  OF  COMPUTER-ASSISTED  MAPPING 
TECHNIQUES  TO  DELINEATE  POTENTIAL 
AREAS  OF  SALINITY  DEVELOPMENT  IN 
SOILS:  I.  A  CONCEPTUAL  INTRODUCTION, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-03984 


DNA  AMPLIFICATION  TO  ENHANCE  DE- 
TECTION OF  GENETICALLY  ENGINEERED 
BACTERIA  IN  ENVIRONMENTAL  SAMPLES, 

Louisville  Univ.,  K.Y.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  7B. 

W89-04002 


CONTROL    PLAN    FOR   SEATTLE   METRO'S 
CSOS, 

CWC-HDR,  Inc.,  Edmonds,  WA. 


For   primary   bibliographic   entry   see   Field    5D. 
W89-04023 


SUMMARY  OF  THE  U.S.  GEOLOGICAL 
SURVEY  NATIONAL  WATER  QUALITY  AS- 
SESSMENT PROGRAM, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

R.  M.  Hirsh,  W.  M.  Alley,  and  W.  G.  Wilber. 

Available  from  OFSS,  USGS  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  88-95,  1988. 

7p. 

Descriptors:  *Water  quality,  'Rivers,  'Aquifers, 
Land  use,  Pesticides,  Nutrients,  Metals,  Data  col- 
lections, Monitoring. 

Beginning  in  1986,  the  Congress  appropriated 
funds  for  the  U.S.  Geological  Survey  to  test  and 
refine  concepts  for  a  National  Water  Quality  As- 
sessment Program.  At  present,  the  program  is  in  a 
pilot  phase  with  field  studies  occurring  in  seven 
areas  around  the  Nation.  In  1990,  a  committee  of 
the  National  Academy  of  Sciences  will  complete 
an  evaluation  of  the  design  and  potential  utility  of 
the  program.  A  decision  about  moving  to  full-scale 
implementation  will  be  made  upon  completion  of 
this  evaluation.  The  program  is  intended  to  address 
a  wide  range  of  national  water  quality  issues  that 
include  chemical  contamination,  acidification,  eu- 
trophication,  salinity,  sedimentation,  and  sanitary 
quality.  The  goals  of  the  program  are  to:  (1)  pro- 
vide nationally  consistent  descriptions  of  current 
water  quality  conditions  for  a  large  part  of  the 
Nation's  water  resources;  (2)  define  long-term 
trends  (or  lack  of  trends)  in  water  quality;  and  (3) 
identify  and  describe  the  relations  of  both  current 
conditions  and  trends  in  water  quality  to  natural 
and  human  factors.  This  information  will  be  pro- 
vided to  water  managers,  policy  makers,  and  the 
public  to  provide  an  improved  scientific  basis  for 
evaluating  the  effectiveness  of  water  quality  man- 
agement programs  and  for  predicting  the  likely 
effects  of  contemplated  changes  in  land-  and 
water-management  practices.  (USGS) 
W89-04041 


ENVIRONMENTAL    PROTECTION     IN     HY- 
DROTECHNICAL  AMELIORATION  WORKS, 

For  primary  bibliographic   entry   see   Field   6G. 
W89-04218 


BIOMEDICAL  PROBLEMS  OF  HYDROTECH- 
NICAL  CONSTRUCTION, 

For   primary  bibliographic   entry   see   Field   6G. 
W89-04222 


ENGINEERING  PROTECTION  OF  RESER- 
VOIRS OF  HYDROPOWER  DEVELOPMENTS 
FROM  FLOODING  AND  SUBIRRIGATION, 

Y.  S.  Vasilev,  and  N.  I.  Khrisanov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  590-593,  April  1988.  1  tab,  7  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
10,  p  21-23,  October  1987. 

Descriptors:  'Water  resources  development,  'Dam 
effects,  'Environmental  protection,  'Flood  pre- 
vention, 'Embankments,  'Reservoirs,  'Soviet 
Union,  Civil  engineering,  Hydroelectric  power, 
Waterlogging,  Cultivated  lands,  Construction 
costs,  Regional  planning. 

Flooding  and  subirrigation  (waterlogging)  are  the 
determining  factors  for  ecological  changes  in  areas 
influenced  by  hydrostation  reservoirs.  Insufficient 
attention  is  still  being  devoted  to  problems  of  pro- 
tection from  flooding  and  subirrigation  when  cre- 
ating power  and  multipurpose  reservoirs  in  the 
USSR.  Only  200,000  hectares-about  6%  of  flood- 
ed agricultural  (valuable  flood-plain  and  long-culti- 
vated) land-were  embanked  when  constructing 
the  Dnepr,  Volga,  Kaunas,  Plyavinyas,  Kairak- 
kum,  Krasnodar,  and  other  hydro  developments. 
The  estimates  of  the  construction  costs  of  hydro- 
electric stations  and  reservoirs  must  include  the 
cost,  with  appropriate  substantiation,  of  embank- 
ment systems  for  preventing  flooding  or  subirriga- 
tion and  for  conservation.  All  embankment-con- 
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struction  work  should  be  done  before  the  start  of 
filling  the  reservoir;  protection  of  lands  at  reser- 
voirs already  in  operation  costs  several  times  more. 
Calculation  methods  (algorithms  and  computer 
programs)  which  verify  optimal  parameters  for 
embankment  systems  and  take  into  account  their 
effects  on  the  functioning  of  hydroelectric  stations, 
other  participants  of  the  water-management  com- 
plex, and  the  environment,  have  been  developed 
for  land  protection  and  conservation  and  improve- 
ment of  the  ecological  state  of  streams,  reservoirs, 
and  the  below-dam  areas  of  hydro  developments. 
(Shidler-PTT) 
W89-04223 


ASSESSING  STRATEGIES  FOR  CONTROL  OF 
IRRIGATION-INDUCED  SALINITY  IN  THE 
UPPER  COLORADO  RIVER  BASIN, 

R.  L.  Gardner,  and  R.  A.  Young. 

American  Journal  of  Agricultural  Economics,  Vol. 

70,  No.  1  p  37-49,  February  1988.  4  tab,  28  ref. 

Descriptors:  'Irrigation  effects,  'Water  pollution 
sources,  'Water  pollution  prevention,  'Saline 
water,  'Agricultural  runoff,  'Colorado  River 
Basin,  Colorado,  Utah,  Wyoming,  Irrigated  lands, 
Taxes,  Grand  Valley  model,  Irrigation  parameters, 
Alfalfa,  Barley,  Corn,  Pasture,  Pinto  beans,  Non- 
point  pollution  sources,  Irrigation-return  flow, 
Groundwater  pollution,  Aquifers,  Subsidies,  Efflu- 
ent tax. 

Dissolved  mineral  salts  (salinity)  adversely  affect 
numerous  urban  and  agricultural  users  of  Colorado 
River  water.  More  than  a  third  of  the  salt  load  is 
thought  to  be  induced  by  drainage  from  irrigated 
lands  onto  highly  saline  groundwater  deposits. 
Taxes  on  water,  water  conservation  subsidies,  and 
land  and  water  rights  purchases  were  analyzed. 
The  Grand  Valley  Model  assumes  that  five  crops 
(alfalfa  hay,  pasture,  corn,  edible  dry  beans,  and 
barley)  can  be  grown  with  any  of  ten  combinations 
of  water  application  technologies  and  management 
techniques:  earthen  ditch,  earthen  ditch  with  short 
sets,  lined  ditch,  lined  ditch  with  short  sets,  gated 
pipe,  gated  pipe  with  manual  cutback,  ported 
ditch,  ported  ditch  with  manual  cutback,  semiauto- 
mated  ported  ditch,  and  cablegation.  An  effluent 
tax  on  salt  discharges  is  the  most  efficient  ap- 
proach. However,  since  the  salt  is  embodied  in 
nonpoint  irrigation  return  flows,  measurement 
problems  would  occur  and  monitoring  the  actual 
salt  discharge  from  each  field  or  estimating  aver- 
age salt  discharges  for  various  crops  and  irrigation 
techniques  would  be  impractical.  An  alternative  to 
taxing  a  nonpoint  effluent  is  taxing  an  input  to  the 
process  yielding  the  pollutant:  the  so-called  influ- 
ent tax.  Reducing  water  use  would  reduce  the  deep 
percolation  of  water  into  the  saline  aquifers  and 
thus  reduce  salt  loading.  An  effluent  tax  on  salt 
discharges  would  be  the  most  efficient  policy  tool 
in  terms  of  net  social  cost  because  the  tax  can  be 
avoided  only  by  lowering  salt  discharges.  Influent 
taxes  on  irrigation  water  are  less  effective  because 
of  the  imperfect  correlation  between  water  use  and 
salt  discharge.  The  lowest  cost  method  to  reduce 
salt  loading  the  in  Grand  Valley  is  with  improved 
irrigation  practices.  Economic  efficiency  has  not 
been  the  most  important  goal  in  salinity  manage- 
ment on  the  Colorado  River.  (Davis-PTT) 
W89-04302 


OBJECTIVES  AND  UNSOLVED  PROBLEMS 
IN  ECOTECHNOLOGY  AND  BIOMANIPULA- 
TION:  A  PREFACE, 

J.  Benndorf. 

Limnologica  LMNOA8,  Vol.  19,  No.  1,  p  5-8,  July 

1988.  1  fig,  42  refs. 

Descriptors:  'Limnology,  'Water  quality  control, 
'Water  pollution  prevention,  Phosphorus,  Chloro- 
phyll a,  Ecotechnology,  Biomanipulation,  Eu- 
trophication,  Lake  Washington,  Lakes,  Reservoirs, 
Biocontrol,  Lake  restoration,  Acidic  water,  Algae, 
Zooplankton. 

The  two  different  strategies  to  control  water  qual- 
ity in  fresh  water  are  (1)  the  strategy  of  reducing 
the  external  load  of  nutrients,  toxic  substances, 
organic  matter  or  acid  precipitation  and  (2)  the 
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strategy  of  controlling  internal  ecological  process- 
es (ecotechnology).  The  first  strategy  will  provide 
acceptable  solutions  with  respect  to  toxic  sub- 
stances, organic  wastes,  and  acid  precipitation.  As 
far  as  eutrophication  of  lakes  and  reservoirs  is 
concerned,  a  combination  of  both  strategies  leads 
to  better  water  quality  and,  consequently,  to  a 
lower  cost/benefit  ratio  in  the  management  of  the 
water  resource  compared  with  the  application  of 
the  first  strategy  alone.  One  of  the  most  impressive 
case  studies  showing  the  success  of  this  coopera- 
tion of  external  load  reduction  and  internal  ecolog- 
ical mechanisms  is  Lake  Washington.  There  are 
water  bodies  to  which  the  first  strategy  cannot  be 
applied  for  economic,  political  or  technological 
reasons.  In  these  cases,  the  second  strategy  offers  a 
possibility  to  minimize  the  consequences  of  eu- 
trophication or  acidification  and,  therefore,  it  guar- 
antees water  use  which  otherwise  would  not  be 
possible  with  the  given  external  load.  (Davis-PTT) 
W89-04304 


RELATIONSHIP  BETWEEN  ZOOPLANKTON 
BIOMASS  AND  GRAZING:  A  REVIEW, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 
W.  Lampert. 

Limnologica  LMNOA8,  Vol.  19,  No.  1,  p  11-20, 
July  1988.  8  fig,  3  tab,  84  ref. 

Descriptors:  *Biomass,  'Water  pollution  control, 
•Lake  restoration,  'Eutrophic  lakes,  'Zooplank- 
ton,  *Biocontrol,  Lake  management,  Phytoplank- 
ton,  Algae,  Seston,  Lake  Constance,  Seasonal  vari- 
ation. 

Zooplankton  are  a  key  factor  for  successful  lake 
management  by  biomanipulation.  A  zooplankton- 
grazing  relationship  was  established  from  field 
measurements  to  allow  prediction  of  how  much 
zooplankton  is  needed  to  significantly  reduce  the 
particulate  matter  in  a  particular  lake.  During  peri- 
ods when  zooplankton  build  up  biomass,  clear- 
water  phases  occur.  Periods  when  phytoplankton 
is  reduced  by  zooplankton,  resulting  in  very  clear 
water,  have  been  described  for  sewage  ponds,  low- 
stock  fish  ponds,  and  also  for  a  number  of  meso- 
and  eutrophic  lakes.  Provided  that  the  sampling 
frequency  is  high  enough,  a  period  of  extremely 
clear  water  following  the  spring  bloom  of  small 
algae  can  be  detected  in  many  meso-  and  eutrophic 
lakes.  Several  seasonal  records  of  phytoplankton 
biomass  show  clear  spring  depressions.  A  well- 
studied  example  is  Lake  Constance,  where  the 
Secchi  transparency  may  increase  from  a  little 
over  1  m  to  more  than  10  m  within  a  few  days. 
This  seasonal  event  is  very  predictable.  Clearwater 
phases  usually  coincide  with  spring  maxima  of 
zooplankton.  When  zooplankton  populations  crash 
after  the  spring  peak,  algal  biomasses  usually  re- 
cover, but  the  new  biomass  is  often  composed  of 
different  algal  species.  Grazing  rates  measured  in 
situ  may  be  as  high  as  200%  a  day  in  mesotrophic 
lakes  but  are  much  lower  in  eutrophic  systems. 
High  grazing  rates,  however,  may  not  always 
mean  high  rates  of  particle  elimination.  Zooplank- 
ton can  never  eliminate  all  the  particles  in  a  lake 
since  it  filters  only  nannoseston.  It  is  concluded 
that  even  in  eutrophic  lakes,  phytoplankton  can  be 
controlled  by  grazing  and  that  the  zooplankton 
densities  required  to  do  this  are  not  unreasonably 
high.  (Davis-PTT) 
W89-O4305 


CAN  DAPHNIA  PREVENT  A  BLUE-GREEN 
ALGAL  BLOOM  IN  HYPERTROPHIC  LAKES, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
P.  Davidowicz,  Z.  M.  Gliwicz,  and  R.  D.  Gulati. 
Limnologica  LMNOA8,  Vol.  19,  No.  1,  p  21-26, 
July  1988.  7  fig,  27  ref. 

Descriptors:  'Lakes,  'Daphnia,  'Water  pollution 
prevention,  'Eutrophication,  'Eutrophic  lakes, 
Phytoplankton,  Cyanophyta,  Netherlands,  Chloro- 
phyll a,  Loosdrecht  Lakes. 

The  ability  of  large  Daphnia  to  control  the  density 
of  algal  filaments  was  studied  and  the  maximum 
concentration  of  filamentous  blue-green  algae  at 
which  Daphnia  magna  is  able  to  survive  and  in- 
crease its   population   density   was   found.   Water 


from  hypertrophic  Loosdrecht  Lakes,  dominated 
by  blue-green  algae,  was  passed  through  two  sets 
of  interconnected  aquaria.  Daphnia  magna  was 
introduced  to  one  set,  with  the  second  set  serving 
as  a  control.  After  a  week  of  exposure  the  gut 
contents  of  Daphnia  from  the  different  aquaria 
were  determined  and  compared  with  the  composi- 
tion of  the  seston  in  the  aquaria.  The  density  of 
filaments  in  the  experimental  set  was  significantly 
lower  than  in  control,  due  to  Daphnia  grazing. 
Daphnia  density  was  markedly  reduced  in  the  first 
aquarium  of  the  set,  in  which  a  concentration  of 
blue-green  algae  was  very  high,  corresponding  to 
200  micrograms  chlorophyll  a/liter,  but  continu- 
ously increased  up  to  the  last  aquarium,  which  had 
algal  concentration  only  one-tenth  of  those  in  the 
first  aquaria.  Daphnia  magna  can  control  popula- 
tion growth  of  filamentous  blue-green  algae  in 
nutrient-rich  lake  water.  It  can  do  so  only  if  its 
population  density  is  high  enough  to  prevent  blue- 
greens  from  reaching  the  concentration  at  which 
filtering  rate  and  food  ingestion  of  Daphnia  are 
reduced  below  the  threshold  level  necessary  for 
the  minimum  reproduction  required  for  maintain- 
ing its  dense  population.  Daphnia  caused  a  signifi- 
cant decrease  in  filament  concentration  and  influ- 
enced the  length  distribution  of  filaments,  by 
breaking  up  the  longest  trichomes.  The  effect  of 
Daphnia  on  filaments  was  increased  with  de- 
creased algal  abundance.  Increase  in  concentration 
of  blue-green  algae  caused  decrease  in  filtering  rate 
and  fecundity  of  Daphnia.  The  high  concentration 
of  filamentous  blue-green  algae  should  be  consid- 
ered as  a  strong  factor  influencing  Daphnia  de- 
mography. (Davis-PTT) 
W89-O4306 


RESTORATION  OF  THE  PELAGIC  FOOD 
WEB  IN  ACIDIFIED  AND  LIMED  LAKES  BY 
GENTLE  FERTILIZATION, 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

H.  Olofsson,  P.  Blomqvist,  H.  Olsson,  and  O. 

Broberg. 

Limnologica  LMNOA8,  Vol.  19,  No.  1,  p  27-35, 

July  1988.  2  fig,  6  tab,  50  ref. 

Descriptors:  'Acid  rain  effects,  'Lakes  restoration, 
'Oligotrophic  lakes,  'Water  pollution  treatment, 
'Food  chains,  'Phosphorus,  Limed  lakes,  Fertil- 
ization, Sweden,  Phytoplankton,  Lake  Hecklan, 
Hydrogen  ion  concentration,  Limiting  nutrients, 
Zooplankton,  Planktonic  structure,  Acidification. 

Liming  and  subsequent  fertilization  was  performed 
in  a  moderately  acidified  forest  lake  in  central 
Sweden,  to  restore  the  autochthonous  productivi- 
ty. The  fertilization  experiment  was  carried  out  in 
Lake  Hecklan  an  area  that  is  dominated  by  conifer- 
ous forests  and  bogs.  The  lake  has  one  visible  inlet 
and  outlet.  During  the  first  year  of  fertilization, 
total  phosphorus  levels  in  the  epilimnion  were 
doubled.  The  same  level  of  total  phosphorus  was 
maintained  in  the  epilimnion  during  the  second 
year.  Mean  concentrations  of  total  nitrogen  were 
not  elevated.  The  total  nitrogen/total  phosphorus 
ratio  was  well  above  17,  which  indicates  that  phos- 
phorus was  the  limiting  nutrient  for  algal  growth. 
The  most  pronounced  effect  of  fertilization  was 
found  on  biomass  of  phytoplankton,  which  was  10 
times  higher  in  the  epilimnion  in  the  second  year  of 
nutrient  additions  than  during  the  reference  year. 
The  corresponding  increase  of  biomass  of  zoo- 
plankton was  around  three  times.  In  nonmanipulat- 
ed  lakes,  total  phosphorus  decreases  with  decreas- 
ing pH.  In  acidified  lakes  with  pH  below  5,  as  well 
as  in  limed  lakes,  total  phosphorus  is  usually  lower. 
Natural  oligotrophic  lakes  with  a  pH  between  5 
and  7  generally  show  algal  species  composition 
with  few  components  considered  as  unfavorable 
food  for  herbivore  zooplankton.  These  unfavorable 
algae  constitute  a  much  more  important  part  of 
phytoplankton  biomass  in  both  acidified  lakes  and 
alkaline  lakes  with  high  nutrient  contents.  In  lakes 
with  a  minimum  of  unfavorable  algae  there  is  a 
high  efficiency  in  the  planktonic  food  chain.  The 
productivity  of  oligotrophic  lakes  susceptible  to 
acidification  must  be  governed  by  autochthonous 
processes,  since  the  kind  of  lakes  that  easily 
become  acidified  are  those  in  the  upper  parts  of  a 
river  system  having  low  water  turnover.  (Davis- 
PTT) 


W89-O4307 


UNPLANNED  BIOMANIPULATION  IN  LAKE 
WASHINGTON, 

Washington  Univ.,  Seattle.  Dept.  of  Zoology. 
W.  T.  Edmondson,  and  S.  E.  B.  Abella. 
Limnologica  LMNOA8,  Vol.  19,  No.  1,  p  73-79, 
July  1988.  4  fig,  2  tab,  38  ref. 

Descriptors:  'Eutrophic  lakes,  'Daphnia,  'Biocon- 
trol,  'Water  pollution  treatment,  'Lake  restora- 
tion, Lake  Washington,  Washington,  Longfin 
smelt,  Cedar  River,  Transparency,  Algae. 

The  concept  of  biomanipulation  has  been  devel- 
oped to  include  a  group  of  techniques  for  the 
management  or  protection  of  lakes  against  eu- 
trophication as  an  alternative  to  techniques  that 
involve  manipulating  the  chemical  control  system. 
Techniques  of  biomanipulation  change  the  interac- 
tions among  species  in  such  a  way  as  to  improve 
the  condition  of  the  lake.  Because  Daphnia  is  able 
to  increase  the  clarity  of  lakes  by  consuming  small 
algae,  it  is  an  effective  tool  in  biomanipulation  of 
eutrophic  lakes.  Lake  Washington  became  more 
transparent  after  an  unexpected  outbreak  of  Daph- 
nia in  1976  than  it  had  been  before.  The  data 
suggest  that  Daphnia  had  previously  been  sup- 
pressed by  two  conditions:  a  relatively  abundant 
population  of  the  selective  predator  Neomysis  and 
an  abundance  of  the  alga  Oscillatoria  which  inter- 
feres with  the  feeding  mechanism  of  Daphnia.  Di- 
version of  sewage  effluent  was  responsible  for  the 
decrease  in  Oscillatoria.  The  reduction  in  Neomy- 
sis was  correlated  with  an  increased  abundance  of 
the  longfin  smelt,  a  fish  that  feeds  selectively  on 
Neomysis.  The  increase  of  smelt  was  probably 
facilitated  by  improvements  in  the  physical  condi- 
tions of  the  Cedar  River  that  promoted  spawning 
and  survival.  There  is  also  a  possibility  that  growth 
of  the  smelt  population  was  aided  by  a  decrease  in 
the  predatory  Northern  Squawfish.  This  experi- 
ence suggests  that  desirable  predators  may  be  in- 
creased by  manipulating  the  physical  conditions 
that  increase  reproductive  success.  For  a  manipula- 
tion of  physical  conditions  to  be  successful,  the 
biological  relationships  of  the  species  present  must 
be  considered.  Techniques  of  biomanipulation  can 
be  broadened  to  include  alteration  of  conditions  in 
the  watershed  designed  to  improve  the  success  of 
keystone  species  in  the  lake.  (Davis-PTT) 
W89-04308 


TROPHIC  INTERACTIONS  IN  THE  HYPER- 
TROPHIC LAKE  TJEUKEMEER:  TOP-DOWN 
AND  BOTTOM-UP  EFFECTS  IN  RELATION 
TO  HYDROLOGY,  PREDATION  AND  BIO- 
TURBATION  DURING  THE  PERIOD  1974- 
1985, 

Limnologisch  Inst.,  Oosterzee  (Netherlands). 
E.  H.  R.  R.  Lammens. 

Limnologica  LMNOA8,  Vol.  19,  No.  1,  p  81-85, 
July  1988.  3  fig,  2  tab,  28  ref. 

Descriptors:  'Lake  restoration,  'Water  pollution 
control,  'Eutrophic  lakes,  'Daphnia,  'Lake  Tjeu- 
kemeer,  Hydrology,  Netherlands,  Chlorophyll  a, 
Fish,  Zooplankton,  Limnology,  Hypertrophic 
lakes,  Agricultural  runoff,  Temperature  effects, 
Phosphorus,  Eutrophication. 

During  the  summer  months  of  1974-1985,  chloro- 
phyll-a  and  total  phosphorus  concentration,  aver- 
age size  and  density  of  Daphnia  hyalina,  biomass  of 
smelt  Osmerus  eperlanus  and  bream  Abramis 
brama  and  water  temperature  were  monitored  in 
Tjeukemeer,  a  shallow,  hypertrophic  and  turbid 
freshwater  lake  in  The  Netherlands.  A  multivariate 
regression  analysis  showed  a  top-down  effect  be- 
tween smelt  and  D.  hyalina,  in  particular  regarding 
the  average  size,  and  between  bream  and  chloro- 
phyll-a,  and  a  bottom-up  effect  between  total  phos- 
phorus and  chlorophyll-a  and  between  chloro- 
phyll-a  and  D.  hyalina.  Significant  negative  corre- 
lations between  chlorophyll-a  on  one  side  and 
water  temperature  and  smelt  on  the  other  were 
probably  related  to  the  hydrology  of  the  lake, 
which  is  largely  determined  by  temperature  and 
precipitation.  During  summer  relatively  nutrient 
poor  Usselmeer  water  enters  the  lake  and  dilutes 
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the  nutrient  rich  water,  which  has  entered  the  lake 
in  winter  from  the  surrounding  fertilized  agricul- 
tural areas.  Both  bottom-up  and  top-down  effects 
are  present  in  Tjeukemeer,  but  the  bottom-up  ef- 
fects are  more  important  than  the  top-down  ef- 
fects, due  to  the  large  impact  of  hydrology  on  the 
lake.  Because  of  this  dominating  influence  it  is  very 
difficult  to  reverse  the  eutrophication  process  by 
manipulating  the  food  web.  (Davis-PTT) 
W89-04309 


APPLICABILITY  OF  THE  FOOD-WEB  MA- 
NIPULATION IN  THE  RESTORATION  PRO- 
GRAM OF  A  HYPERTROPHIC  STRATIFIED 
LAKE:  MODEL  STUDIES  FOR  LAKE  HAUS- 
SEE  (FELDBERG,  GDR), 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

P.  Kasprzak,  J.  Benndorf,  R.  Koschel,  and  F. 
Recknagel. 

Limnologica  LMNOA8,  Vol.  19,  No.  1,  p  87-95, 
July  1988.  6  fig,  2  tab,  68  ref. 

Descriptors:  *Eutrophic  lakes,  'Biocontrol,  "Lake 
restoration,  Lake  Haussee,  Hypertrophic  lake, 
Food  chains,  Self-purification,  Wastewater  dispos- 
al, Zooplankton,  Limnology. 

Lake  Haussee  (Feldberg,  GDR)  is  a  highly  eutro- 
phic  lake  due  to  an  external  nutrient  load  from  a 
municipal  wastewater  treatment  plant.  In  1980  the 
effluent  was  interrupted,  but  the  lake  remained  in 
the  state  of  hypertrophy  because  of  the  great 
amount  of  accumulated  nutrients  and  high  internal 
load.  Investigations  considering  hydrology  and 
chemistry  and  the  structure  of  the  food-web 
showed  that  the  self-purification  potential  is  rather 
low.  The  effect  of  food  web  manipulation  was 
investigated  by  means  of  scenario  studies  using  the 
ecological  lake  model  SALMO.  Decreased  zoo- 
plankton  mortality  results  in  reduction  of  phyto- 
plankton  biomass.  The  second  part  of  the  spring 
maximum  is  nearly  suppressed  and  the  concentra- 
tion throughout  the  rest  of  the  year  is  50  to  75  % 
lower.  There  are  indications  for  interactions  be- 
tween food  web  manipulation  and  calcite  precipita- 
tion, another  important  loss  factor  of  phytoplank- 
ton  in  hard  water  lakes.  Pelagic  calcite  precipita- 
tion with  its  connected  decrease  of  primary  pro- 
duction works  most  efficiently  in  mesotrophic 
lakes.  Because  food  web  manipulation  leads  also  to 
limitation  of  phytoplankton  growth,  a  stimulation 
of  calcite  precipitation  can  be  assumed.  (Author's 
abstract) 
W89-04310 


ENVIRONMENTAL  ASSESSMENT  OF  PESTI- 
CIDES -  A  CONCEPTUAL  APPROACH, 

Umweltbundesamt,  Berlin  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04353 


QUANTIFYING  RISKS  OF  TOXIC  CHEMI- 
CALS TO  AQUATIC  POPULATIONS  AND 
ECOSYSTEMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04354 


IMPERATIVES  OF  NONPOINT  SOURCE  POL- 
LUTION POLICIES, 

Harvard  Univ.,  Cambridge,  MA.  Gordon  McKay 

P.  Rogers,  and  A.  Rosenthal. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  60,  No.  11,  p  1912-1921,  November 
1988.  2  tab,  18  ref. 

Descriptors:  •Nonpoint  pollution  sources,  'Water 
pollution  sources,  'Water  pollution  control, 
•Water  policy,  Water  quality,  Public  policy,  Regu- 
lations, Taxonomy,  Path  of  pollutants,  Runoff, 
Economic  aspects,  Legal  aspects,  Law  enforce- 
ment, Surface  water,  Degradation,  Pollutants. 

The  issues  surrounding  nonpoint  source  water  pol- 
lution (NPS)  are  described.  General  guidelines  for 


abatement  policies  require  efficiency,  equity,  and 
effectiveness.  The  range  of  policy  options,  from 
voluntarism  to  command  and  control  is  presented. 
The  technological  and  scientific  imperatives  for 
the  study  of  NPS  include  taxonomy,  measurement 
of  pollutants,  prediction  of  environmental  phenom- 
ena such  as  rainfall,  sites  of  pollutants,  and  types  of 
interventions.  Economic  and  financial  issues  are 
price  response,  benefit  maximization,  externalities, 
and  financing  requirements.  Political  and  social 
issues  include  equity,  irreversibility,  statutes,  and 
public  acceptance.  Institutional  requirements  such 
as  agencies,  local  participation,  and  bureaucracy 
are  also  presented.  These  issues  are  discussed  to 
stress  the  importance  of  regulating  nonpoint  source 
pollution  which  significantly  contributes  to  the 
degradation  of  the  nation's  surface  waters.  (Stoehr- 
PTT) 
W89-04366 


UNCERTAINTY  IN  PH  AND  TEMPERATURE 
CORRECTIONS  FOR  AMMONIA  TOXICITY, 

Colorado  Univ.  at  Boulder.  Center  for  Limnology. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04367 


BIOLOGICAL  IMPLICATIONS  OF  SEASONAL 
AND  URBAN  NITRATE  (ACID)  WET  DEPOSI- 
TION, 

Cincinnati  Univ.,  OH. 

For  primary  bibliographic  entry  see  Field  5C. 

W89-04404 


PCB  SEDIMENT  DECONTAMINATION  PROC- 
ESSES SELECTION  FOR  TEST  AND  EVALUA- 
TION, 

Engineering  Research  Applications,  Durham,  NC. 
B.  H.  Carpenter,  and  D.  L.  Wilson. 
Hazardous     Waste     and     Hazardous     Materials 
HWHME2,  Vol.   5,  No.   3,  p   185-202,   Summer 
1988.  5  tab,  27  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Sedi- 
ments, 'Decontamination,  'Water  pollution  treat- 
ment, Mathematical  analysis,  Sediment  treatment 
processes. 

Eight  emerging  alternative  treatment  processes  for 
polychlorinated  biphenyl  (PCB)  contaminated 
sediments  were  rated  comparatively  as  to  the  desir- 
ability of  their  immediate  thorough  test  and  evalua- 
tion (T  and  E)  based  on  their  scores  on  5  criteria: 
the  probability  of  cleaning  sediments  to  2  ppm 
PCBs  or  less;  the  availability  of  a  test  system;  the 
test  effort  required;  the  time  required  to  provide  a 
commercial  size  treatment  system;  and  the  proba- 
ble cost  of  treatment  using  the  process.  Two  rating 
methods  were  applied:  a  multiplicative  model 
using  a  desirability  function  and  a  linear  model,  d- 
SSYS,  using  weighted  utility  functions.  The  three 
highest-rated  processes  were  the  following:  the 
Basic  Extraction  Sludge  Treatment  (Resources 
Conservation  Company);  the  UV/Ozone  Treat- 
ment (Ozonic  Technology,  Inc.);  and  the  Natural- 
ly-Adapted Microbes  Process  (Bio-Clean,  Inc.). 
Four  other  processes  ranked  very  close  to  the  top 
three  and  merit  consideration  for  testing  at  least 
through  confirmatory  phases:  the  Galson  Potassi- 
um Polyethylene  Glycolate  Process;  the  New 
York  University  Low-Energy  Extraction  Process; 
the  Critical  Fluid  MODAR  Supercritical  Water 
Oxidation  Process;  and  the  Critical  Fluid  Systems' 
Propane  Extraction  Process.  (Author's  abstract) 
W89-04414 


FIELD  INVESTIGATION  OF  CLAY  LINER 
PERFORMANCE, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

C.  J.  Miller. 

Hazardous     Waste     and     Hazardous     Materials 

HWHME2,   Vol.   5,   No.   3,   p  231-238,   Summer 

1988.  5  fig,  14  ref. 

Descriptors:  'Liners,  'Water  pollution  prevention, 
'Landfills,  'Clays,  'Groundwater  pollution,  *Lea- 
chates,  'Waste  disposal,  Infiltration,  Clay  cover 
liners,  Clay,  Moisture  meters,  Model  studies. 


Water  Quality  Control — Group  5G 

Clay  cover  liners  were  investigated  at  hazardous 
and  non-hazardous  disposal  facilities.  Liners  are 
typically  constructed  above  waste  landfills  to 
impede  the  movement  of  moisture  into  the  waste, 
thereby  reducing  the  volume  of  moisture  available 
for  leachate  generation.  Water  movement  through 
a  clay  cover  liner  was  monitored  using  an  instru- 
mented prototype  lanfill  and  a  numerical  model  of 
liner  flows.  The  usefulness  of  soil  moisture  blocks 
was  confirmed;  thermo-couple  psychrometers 
were  less  useful.  Soil  moisture  changes  in  the  liner 
occurred  very  slowly.  The  numerical  model  pre- 
dicted much  less  leakage  than  that  based  on  a 
water  balance  approach.  The  leakage  through  the 
lower  liner  was  estimated  based  on  moisture  con- 
tent fluctuations  and  was  found  to  be  less  than 
predicted  based  on  either  the  numerical  model  or 
water  balance  approach.  This  is  probably  due  to 
the  presence  of  macro-pores  and  the  early  post- 
construction  period  analyzed.  (Brock-PTT) 
W89-04416 


WHAT  ADVANTAGES  CAN  BE  EXPECTED 
FROM  THE  ACCEPTANCE  OF  VARIABLE 
QUALITY  STANDARDS  FOR  SEWAGE 
TREATMENT  EFFLUENTS, 

Lyonnaise  des  Eaux,  Paris  (France). 

For  primary  bibliographic   entry   see   Field   5D. 
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British  Columbia  Ministry  of  Environment,  Van- 
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Progress  on  a  10-year  investigation  of  hypolimne- 
tic  aeration  in  British  Columbia  is  reviewed.  An 
experimental  hypolimnetic  aerator  was  installed  in 
eutrophic  Black  Lake  beginning  in  1977.  Aeration 
was  found  to  have  no  effect  on  thermal  stratifica- 
tion during  the  ice-free  season,  but  circulated  the 
entire  experimental  side  under  ice  cover.  Hypolim- 
netic oxygen  concentrations  were  increased  and 
oxygen  consumption  stimulated;  there  was  a  mini- 
mal effect  on  phytoplankton  abundance  and  spe- 
cies composition.  An  engineering  analysis  of  hypo- 
limnetic  aeration  was  then  conducted;  this  in- 
volved an  analysis  of  various  compressor  types, 
power  sources,  aerator  designs,  and  performance 
characteristics.  An  empirical  sizing  method  was 
developed  for  full  lift  aeration  using  hypolimnetic 
volume,  hypolimnetic  oxygen  consumption,  water 
flow,  air  flow,  and  inflow  tube  radius  as  the  design 
criteria.  Full-scale  testing  of  the  sizing  procedure  is 
now  underway  in  two  culturally  eutrophic  lakes. 
Further  research  is  needed,  particularly  in  the 
areas  of  nitrogen  gas  saturation,  long-term  effects 
on  lake  productivity,  benthic  recolonization,  diffu- 
sor  design,  and  cost-benefit  analysis.  (Doria-PTT) 
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Winona  State  Univ.,  MN.  Dept.  of  Biology. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

control,  'Aeration,  Trophic  level,  Lakes,  Fishing, 
Fisheries,  Lake  fisheries,  Oxygen,  Dissolved 
oxygen,  Transparency,  Fish,  Midges,  Plankton, 
Zooplankton,  Daphnia,  Crustaceans,  Aquatic 
plants,  Aquatic  weeds,  Weeds. 

Lake  Winona,  which  lies  within  the  city  of  Winona 
in  southeastern  Minnesota,  is  highly  eutrophic  be- 
cause it  receives  nutrient-rich  urban  runoff  and  has 
stored  erosion  products  from  surrounding  agricul- 
tural land.  Severe  winter  kills  in  1965  and  1969 
allowed  rough  fish  to  dominate  the  lake  until  1973, 
when  it  was  reclaimed  to  create  a  sport  fishery. 
Rehabilitation  included:  (1)  aeration,  (2)  rotenone 
treatment,  (3)  installation  of  an  electric  weir  at  the 
lake  outlet,  and  (4)  restocking  with  bluegills,  large- 
mouth  bass  (Micropterus  salmoides),  smallmouth 
bass  (Micropterus  dolomieus),  northern  pike  (Esox 
lucius),  muskellunge  (Esox  masquinongy)  walleye 
(Stizostedion  vitreum)  and  channel  catfish  (Icta- 
lurus  punctatus).  Fourteen  species  of  fish  were 
killed  during  the  rotenone  operation;  Short-term 
impacts  include  increased  transparency,  increased 
levels  of  dissolved  oxygen  at  all  depths  and  sea- 
sons, increased  numbers  of  benthic  macroinverte- 
brates  (predominantly  chironomid  larvae),  rapid 
growth  of  fish  (northern  pike),  and  excellent  fish- 
ing (especially  for  bluegills).  Aeration  was  effec- 
tive during  fall,  winter  and  spring,  but  was  ineffec- 
tive during  summer  stratification.  Consequently, 
Lake  Winona  become  virtually  anaerobic  at  depths 
greater  than  1.5  m  from  July  through  September. 
Curlyleaf  pondweed  (Potamogeton  crispus)  invad- 
ed the  shallows  causing  severe  nuisance  problems. 
In  1981,  it  comprised  an  estimated  98%  of  the 
volume  of  weeds  in  the  lake.  Several  experiments 
with  an  herbicide  (Aquathol  K.)  were  unsuccessful, 
however,  a  weed  cutter-harvester  and  onshore 
conveyer  proved  to  be  an  effective,  ecologically 
sound  alternative.  Ongoing  management  efforts 
also  include  biological  control  of  fish  populations 
by  careful  selection  of  predators.  (Doria-PTT) 
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GREAT  LAKES  ECOSYSTEM  EXPERIMENT, 

Wisconsin  Univ. -Madison.  Sea  Grant  Inst. 
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DEVELOPMENT  OF  AN  ENVIRONMENTAL 
SENSITIVITY  INDEX  FOR  COASTAL  AREAS 
OF  LAKE  ERIE,  NORTH  AMERICA, 

Ohio    State    Univ.,    Columbus.    Franz   Theodore 

Stone  Lab. 
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Strategies  are  outlined  that  are  being  used  to  re- 
store the  eutrophic  Norfolk  Broadland  lake  and 
river  system  (in  England).  These  are  shallow,  low- 
land lakes  with  high  phosphorus  and  nitrogen  load- 
ing from  a  variety  of  sources,  including  release 
from  lake  sediments.  The  goal  of  restoration  is  to 
re-establish  aquatic  plants.  The  isolation  of  the 
lakes  from  effluent-rich  rivers  by  dams  and  one- 
way sluices  is  unlikely  to  succeed  without  sediment 
removal  where  flushing  rates  are  low.  Once  water 
has  been  improved  to  some  extent  by  phosphate 
stripping,  a  switch  from  the  phytoplankton  state  to 
the  plant  state  might  be  achieved  by  husbandry  of 
the  large  Cladocera,  particularly  Daphnia.  This 
will  require  provision  of  suitable  artificial  refuges 


in  which  Cladocera  populations  can  increase  and 
move  out  to  the  open  water  to  graze,  clear  it  of 
phytoplankton,  and  allow  submerged  plants  to  es- 
tablish. Several  such  refuges  have  been  tested  and 
their  cost  analyzed.  Brushwood  bundles  of  alder 
twigs  bound  together  around  a  pole  and  pushed 
into  the  sediment  proved  effective  and  economical. 
It  is  concluded  that  the  best  solution  for  restora- 
tion, where  isolation  with  sediment  removal  is  not 
possible,  is  phosphate  precipitation  plus  the  provi- 
sion of  twig  bundle  Cladocera  refuges.  (Doria- 
PTT) 
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GONYOSTOMUM  SEMEN-A  NEW  NUISANCE 
TO  BATHERS  IN  NORWEGIAN  LAKES, 

National  Inst,  of  Public  Health,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5C. 
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DOSE-EFFECT  RELATIONSHIPS  BETWEEN 
PHOSPHORUS  CONCENTRATION  AND  PHY- 
TOPLANKTON BIOMASS  IN  THE  REEUWIJK 
LAKES  (THE  NETHERLANDS), 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
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ECOLOGICAL  INVESTIGATIONS  IN  THREE 
SHALLOW  LAKES  OF  DIFFERENT  TROPHIC 
LEVEL  IN  THE  NETHERLANDS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Lab.  of  Hydrobiology. 

For  primary  bibliographic  entry  see  Field  2H. 
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Phosphorus  metabolism  was  studied  in  Lake  Bala- 
ton, Hungary  with  a  view  to  controlling  eutroph- 
ication of  the  lake.  The  orthophosphate  uptake  of 
planktonic  microorganisms  follows  Michaelis- 
Menten  kinetics.  The  turnover  time  of  the  ortho- 
phosphate  in  the  water  is  rather  low:  a  few  hours 
in  winter  and  a  few  minutes  in  summer.  The  sums 
of  the  original  substrate  concentrations  and  of  the 
half  saturation  constants  are  consequently  higher  in 
the  hypertrophic  than  in  the  mesotrophic  water, 
and  they  are  lower  than  the  soluble  reactive  phos- 
phorus values.  The  ratio  of  the  maximal  phosphate 
uptake  velocity  to  the  primary  production  indicat- 
ed more  extreme  P  deficiency  in  the  mesotrophic 
area  than  in  the  hypertrophic  one.  A  project  was 
begun  in  1986  to  stop  eutrophication  and  to  restore 
the  water  quality  of  1960  by  the  year  2005.  Two 
thirds  of  all  the  sewage  waters  produced  in  the 
surrounding  recreational  area  are  already  diverted 
from  the  watershed  of  the  lake,  and  P  removal  was 
introduced  at  several  other  sewage  treatment 
plants.  However,  tributaries  are  the  major  source 
of  P.  Moreover,  after  the  reduction  of  the  external 
P  loading,  the  recovery  of  the  lakes  can  be  appre- 
ciably delayed  by  the  release  of  P  accumulated  in 
the  sediments.  The  removal  of  the  upper  sediment 
layer  in  the  hypertrophic  basin  is  under  consider- 
ation. (Doria-PTT) 
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Lake  Orta  is  a  glacial  lake  in  Northern  Italy  that  is 
heavily  polluted  by  copper-  and  ammonium-con- 
taining effluent  from  a  rayon  factory,  resulting  in 
mortality  of  biota  and  acidification.  The  history  of 
this  pollution  and  its  limnological  consequences  are 
described,  along  with  the  effects  of  treatment  plans 
at  the  sites  of  major  pollution  sources  and  a  plan 
for  the  liming  of  the  lake  waters.  Liming  is  expect- 
ed to  produce  the  following  effects  in  a  short  time: 
(1)  neutralization  of  the  lake  and  a  reconstitution  of 
its  normal  alkaline  reserve;  (2)  precipitation  of 
heavy  metals  with  a  consequent  strong  decrease  in 
toxicity  for  lake  biota  and  potential  re-settlers;  (3) 
enhancement  of  the  nitrification  of  the  residual 
ammonia;  and  (4)  reconstitution  of  a  much  richer 
animal  community,  including  zooplankton  and  fish. 
The  construction  of  two  treatment  plants  (and 
connected  pipeline  networks)  that  convey  and 
treat  most  of  the  remaining  industrial  wastes  and 
urban  sewage  complement  the  proposed  liming 
within  the  framework  of  a  general  plan  for  the 
recovery  of  Lake  Orta.  On  the  basis  of  careful 
analyses  of  all  relevant  factors,  it  is  concluded  that 
the  lake  should  be  transformed  into  a  'quasi- 
normal,'  P-limited,  moderately  productive  water 
body.  (Doria-PTT) 
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The  Italian  Water  Research  Institute  is  collecting 
data  on  lacustrine  environments  to  determine  their 
trophic  conditions  in  order  to  establish  realistic 
restoration  objectives  based  on  the  receiving  ca- 
pacity of  the  lakes.  Data  on  150  lakes  and  reser- 
voirs are  available  for  the  evaluation  of  water 
quality.  The  trophic  status  of  Italian  lakes  is  re- 
viewed. Topics  discussed  include  the  distribution 
of  N/P  ratio,  trophic  classification,  trophic  status 
index,  and  phosphorus  load.  It  is  concluded  that: 
(1)  the  external  P  load  is  lower  than  that  accepta- 
ble for  oligotrophic  conditions  in  14  lakes  and  is 
3%  to  5%  higher  in  two  subalpine  lakes;  (2)  in  25 
environments,  the  objective  of  oligotrophy  can  still 
be  achieved  by  adequate  intervention;  and  (3)  in  28 
lakes,  only  mesotrophic  conditions  can  be  reached 
by  means  of  drastic  P  abatement  programs.  (Doria- 
PTT) 
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INFLUENCE  OF  RECREATION,  MAINLY 
POWER  BOATING,  ON  THE  ECOLOGY  OF 
THE  THIRLMERE  LAKES,  N.S.W.,  AUSTRA- 
LIA, 

Macquarie  Univ.,  North  Ryde  (Australia).  School 

of  Environmental  Studies. 
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ESTIMATING     NONPOINT     SOURCES     OF 
PHOSPHORUS  TO  LAKES, 

Canberra  Coll.  of  Advanced  Education,  Belconnen 

(Australia).  Water  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 
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Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 
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Changes  in  the  phosphorus  concentration  in  eutro- 
phic  Lake  Rotorua  (New  Zealand)  required  to 
reduce  the  average  chlorophyll  to  10  mg/cu  m 
were  assessed.  It  is  concluded  that  to  achieve  this 
concentration,  it  would  be  necessary  to  reduce  the 
P  associated  with  chlorophyll  a  by  76%.  A  moni- 
toring program  by  the  Bay  of  Plenty  Catchment 
Commission  has  demonstrated  increasing  concen- 
trations of  total  phosphorus  over  recent  years, 
averaging  73  mg/cu  m  by  1984-85,  being  associat- 
ed with  a  chlorophyll  a  average  of  17.2  mg/cu  m. 
Application  of  these  figures  to  the  procedures  de- 
veloped here  suggest  that  a  75%  reduction  of  in- 
lake  total  phosphorus  would  be  required  to  achieve 
a  42%  reduction  in  chlorophyll  a  to  an  average 
concentration  of  10  mg/cu  m.  (Doria-PTT) 
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6.  WATER  RESOURCES 
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6A.  Techniques  Of  Planning 

COLUMBIA  RIVER  BASIN  FISH  AND  WILD- 
LIFE PROGRAM  WORK  PLAN  FOR  FISCAL 
YEAR  1988. 

Bonneville  Power  Administration,  Portland  OR 
Div.  of  Fish  and  Wildlife. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-005292. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche 
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The  FY  1988  Columbia  River  Basin  Fish  and 
Wildlife  Program  Work  Plan  (Work  Plan)  presents 
Bonneville  Power  Administration's  (BPA)  plans 
for  implementing  the  Columbia  River  Basin  Fish 
and  Wildlife  Program  (Program)  in  FY  1988.  The 
Work  Plan  focuses  on  individual  Action  Items 
found  in  the  amended  Program  for  which  BPA  has 
determined  it  has  authority  and  responsibility  to 
implement.  Each  of  the  entries  in  the  Work  Plan 
includes  BPA's  implementation  objectives,  back- 
ground and  progress  to  date  in  achieving  those 
objectives,  and  a  summary  of  plans  for  implemen- 
tation in  FY  1988.  Most  Action  Items  are  imple- 
mented through  one  or  more  BPA-funded 
projects.  A  list  of  all  past,  present,  and  planned 
projects:  along  with  objectives,  results,  schedules, 
and  milestones  for  each  project,  follows  each 
Action  Item  entry.  The  FY  1988  Work  Plan  em- 
phasizes continuation  of  95  ongoing  projects,  most 
of  which  involve  protection,  mitigation,  or  en- 
hancement of  anadromous  fishery  resources.  These 
continuing  activities  are  summarized  briefly  by 
Program  area:  Mainstem  Passage,  Artificial  Propa- 
SJ-JSrr  Natural  Propagation,  Resident  Fish  and 
Wildlife,  and  Planning  Activities.  A  major  feature 


of  the  FY  1988  Work  Plan  is  the  provision  of 
decision-making  flexibility  necessary  to  accomo- 
date priority  projects  anticipated  from  new  plan- 
ning activities  added  during  the  recent  amendment 
of  the  Program.  (Lantz-PTT) 
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GENESEE  RIVER  BASIN  STUDY.  VOLUME  1: 
MAIN  REPORT. 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  District. 
Available  from  the  National  Technical  Information 
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The  Genesee  River  Basin  Study  Coordinating 
Committee  identified  the  need  for  multi-purpose 
water  resources  development  to  include  flood  con- 
trol, hydroelectric  power,  recreation,  water  qual- 
ity, increased  irrigation  water,  and  refinement  of 
municipal  and  industrial  water  supply.  This  report 
presents  a  systematized  approach  to  the  functional 
and  developmental  requirements  of  the  Basin,  and 
formulates  alternative  multi-purpose  plans.  It  fur- 
ther identifies  the  problems,  potential  solutions  to 
these  problems,  and  recommends  whether  detailed 
feasibility  studies  are  warranted.  The  study  find- 
ings, analyses,  and  results  are  preliminary  in 
nature,  but  conform  with  the  study  purpose  and 
authority.  Based  on  these  results,  the  following 
conclusions  were  reached:  (1)  In  terms  of  existing 
and  projected  supply  and  demand,  the  basin  has 
important  needs  in  the  areas  of  flood  control,  mu- 
nicipal and  industrial  water  supply,  and  general 
outdoor  and  fish  and  wildlife  recreation.  Other 
important  needs  are  supplemental  irrigation,  pro- 
tection from  streambank  and  agricultural  land  ero- 
sion, and  hydroelectric  power  generation;  (2)  As 
possible  solutions  to  the  basin  water  resource 
needs,  12  preliminary  plans  were  formulated  and 
assessed;  (3)  Hydropower  development  opportuni- 
ties are  realistic  in  view  of  the  interests  expressed 
by  non-Federal  entities  in  economically  viable  hy- 
droelectric power  projects;  (4)  The  Canaseraga 
Creek  Valley  has  adequate  protection  from  the 
more  frequent  or  highly  probable  floods!  This  pro- 
tection is  provided  by  levees  and  other  flood  meas- 
ures built  by  local  farmers  with  Governmental 
assistance.  However,  residual  damages  along  the 
valley  are  significantly  meaningful  to  justify  some 
form  of  additional  protection;  and  (5)  The  author- 
ized flood  control  projects  for  Spring  Creek  in 
Caledonia,  New  York,  and  Red  Creek  in  Monroe 
County,  New  York,  should  be  deauthorized.  These 
projects  are  no  longer  economically  viable  because 
of  increased  costs,  changed  conditions,  and/or  lack 
of  local  support.  (See  also  W89-03371)  (Lantz- 
PTT) 
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GENESEE  RIVER  BASIN  STUDY.  VOLUME  2- 
SUPPORTING  DOCUMENTATION. 

Corps  of  Engineers,  Buffalo,  NY.  Buffalo  District. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A190139. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
August  1986.  23  lp,  5  append. 

Descriptors:  'Genesee  River,  'Water  resources  de- 
velopment, 'Water  resources  management,  'New 
York,  Management  planning,  Flood  control,  Hy- 
droelectric power,  Water  supply,  Water  use, 
Water  quality. 

The  Genesee  River  Basin  Study  Coordinating 
Committee  created  in  1962,  identified  the  need  for 
multi-purpose  water  resources  development  to  in- 
clude flood  control,  hydroelectric  power,  recrea- 
tion, water  quality,  increased  irrigation  water,  and 
refinement  of  municipal  and  industrial  water 
supply.  This  report  presents  a  systematized  ap- 
proach to  the  functional  and  developmental  re- 
quirements of  the  Basin,  and  formulates  alternative 
multi-purpose  plans.  It  further  identifies  the  prob- 
lems, potential  solutions  to  these  problems,  and 
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recommends  whether  detailed  feasibility  studies 
are  warranted.  These  appendices  to  Volume  1 
present  data  on,  and  discuss:  hydrology  and  hy- 
draulics, economics,  cost  estimates,  environmental 
assessment,  and  public  involvement.  (See  also 
W89-03371)  (Lantz-PTT) 
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USE   OF   METAGAME   ANALYSIS    IN    ACID 
RAIN  CONFLICT  RESOLUTION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03458 


LOAD  CONTROL  REGULATION  OF  WATER 
POLLUTION:  AN  ANALYSIS  USING  GAME 
THEORY, 

Wilfrid  Laurier  Univ.,  Waterloo  (Ontario).  Dept. 

of  Mathematics. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03459 


GRAPH  MODEL  APPROACH  TO  ENVIRON- 
MENTAL CONFLICT  RESOLUTION, 

Waterloo    Univ.    (Ontario).    Dept.    of    Systems 

Design  Engineering. 

L.  Fang,  and  K.  W.  Hipel. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  27,  No.  2,  p  195-212,  September 

1988.  3  fig,  10  tab,  24  ref. 

Descriptors:  'Environmental  policy,  'Models, 
'Decision  making,  'Management  planning, 
'Graphical  methods,  International  agreements,  Ir- 
rigation programs,  Project  planning,  Graphical 
analysis,  Social  aspects,  Political  aspects,  Stability 
analysis,  Prediction,  Canada. 

The  recently  developed  graph  form  of  the  conflict 
model  is  used  to  analyze  the  Garrison  Diversion 
Unit  (GDU)  conflict,  a  complex  international  envi- 
ronmental dispute  between  the  United  States  and 
Canada  involving  a  proposed  irrigation  project. 
This  comprehensive  conflict  analysis  methodology 
can  accurately  model  a  strategic  situation,  forecast 
compromise  solutions,  and  social  viability  of  a 
project.  The  analysis  of  the  GDU  dispute  at  two 
different  points  in  time  clearly  demonstrates  how 
the  decisions  of  important  governing  agencies  have 
determined  the  nature  of  the  GDU  project  through 
their  strategic  effects  on  other  participants;  this 
analysis  also  indicates  when  and  how  compromises 
could  be  achieved.  (Author's  abstract) 
W89-03460 


SYSTEMS   ANALYSIS   IN   WATER   QUALITY 
MANAGEMENT. 

For   primary   bibliographic   entry   see   Field    5G. 
W89-03679 


SYSTEMS   ANALYSIS   IN   WATER   QUALITY 
MANAGEMENT-A  25  YEAR  RETROSPECT, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Chemical 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G 
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RELIABILITY  BASED  DISCRETE  DIFFEREN- 
TIAL DYNAMIC  PROGRAMMING  MODEL 
FOR  RIVER  WATER  QUALITY  MANAGE- 
MENT  UNDER  FINANCIAL  CONSTRAINT, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  for  Envi- 
ronmental Science  and  Engineering. 
For   primary   bibliographic   entry   see   Field    5G 
W89-03681 


WATER  QUANTITY  AND  QUALITY  MODEL 
FOR  THE  EVALUATION  OF  WATER  MAN- 
AGEMENT STRATEGIES  IN  THE  NETHER- 
LANDS-APPLICATION TO  THE  PROVINCE 
OF  FRIESLAND, 

Waterloopkundig    Lab.    te    Delft    (Netherlands). 
Water  Resources  and  Environment  Div. 
J.  J.  Brinkman,  P.  S.  Griffioen,  S.  Groot,  and  F.  J. 
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IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  23-30,  6 
fig,  1  tab,  10  ref. 

Descriptors:  'Systems  analysis,  'Model  studies, 
•Water  management,  'Water  supply,  'The  Nether- 
lands, 'Eutrophication,  Resources  management, 
Model  studies,  Rivers,  Canals,  Lakes,  Ditches,  Op- 
timization, Computer  models,  Phytoplankton, 
Growth,  Aquatic  plants,  Plankton,  Model  testing, 
Water  distribution,  Nutrients,  Mathematical 
models,  Friesland,  Water  quality. 

The  Netherlands  has  a  rather  complex  water  man- 
agement system  consisting  of  a  number  of  major 
rivers,  canals,  lakes,  and  ditches.  Water  quantity 
management  on  a  regional  scale  is  necessary  for  an 
effective  water  quality  policy.  To  support  water 
management,  computer  models  can  play  an  impor- 
tant role  to  optimize  the  management  strategies  for 
such  complex  water  systems.  As  most  water  qual- 
ity problems  are  directly  related  to  water  move- 
ment, a  computer  model  was  developed  that  in- 
cludes both  water  quality  and  water  quantity.  The 
model  is  based  on  three  submodels:  ABOPOL  for 
the  water  movement,  DELWAQ  for  the  calcula- 
tion of  water  quality  variables,  and  BLOOM-II  for 
the  phytoplankton  growth.  The  province  of  Fries- 
land  in  the  northern  part  of  the  country  was 
chosen  as  a  test  case  for  the  integrated  model  to  be 
developed.  The  water  quality  in  Friesland  is  highly 
related  to  the  water  distribution,  and  the  main 
trade-off  for  the  water  manager  is  minimizing  the 
intake  of  (eutrophicated)  alien  water  in  order  to 
minimize  external  nutrient  load,  and  maximizing 
the  intake  in  order  to  flush  channels  and  lakes.  The 
results  of  the  application  of  these  models  to  the 
existing  situation  and  to  a  number  of  hypothetical 
future  situations  are  described.  (See  also  W89- 
03679)  (Author's  abstract) 
W89-03682 


IMPROVING  THE  EFFECTIVENESS  OF  ENVI- 
RONMENTAL MANAGEMENT  DECISIONS 
WITH  OPTIMIZATION  AND  UNCERTAINTY 
ANALYSIS  TECHNIQUES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  D.  Fontaine,  and  B.  M.  Lesht. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  31-41,  5 
fig,  6  tab,  10  ref. 

Descriptors:  'Systems  analysis,  'Water  quality 
management,  'Optimization,  'Environmental 
policy,  'Uncertainty  analysis,  'Linear  program- 
ming, 'Model  studies,  Administrative  decisions, 
Algorithms,  Cost  analysis,  Great  Lakes,  Phospho- 
rus, Nutrients,   Decision  making,  Eutrophication. 

The  stochastic  nature  of  environmental  processes 
and  forcing  functions  diminishes  the  credibility  of 
management  decisions  based  on  models  employing 
'average'  conditions.  It  is  suggested  that  the  envi- 
ronmental decision-making  process  must  quantita- 
tively account  for  environmental  uncertainties.  In 
doing  so,  management  strategies  can  be  formulated 
that  are  based  on  acceptable  levels  of  risk  to  the 
environment.  This  uncertainty  analysis  approach  is 
extended  to  include  a  linear  programming  optimi- 
zation algorithm  to  demonstrate  that  acceptable 
risk  scenarios  can  be  devised  that  are  cost-effective 
as  well.  This  is  demonstrated  for  the  Great  Lakes 
by  showing  that  present  and  proposed  phosphorus 
management  plans  have  neither  the  probability  of 
success  nor  the  cost -effectiveness  of  a  management 
plan  based  on  a  combined  uncertainty-optimization 
analysis.  Present  and  proposed  phosphorus  man- 
agement plans  are  predicted  to  have  at  most  a  55% 
overall  probability  of  meeting  Great  Lakes  phos- 
phorus goals.  The  combined  uncertainty-optimiza- 
tion approach  points  to  management  options 
whose  overall  probability  of  success  in  meeting 
Great  Lakes  phosphorus  goals  varies  between  55% 
and  99%.  The  costs  associated  with  these  options 
also  vary,  but  savings  as  great  as  $400  million  per 
year  could  be  realized  with  no  diminution  in  goal 
achievement  when  compared  to  present  and  pro- 
posed management  plans.  (See  also  W89-03679) 
(Author's  abstract) 
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DEVELOPING  MANAGEMENT  POSITIONS 
FOR  ACIDIC  EMISSION  REDUCTION  NEGO- 
TIATIONS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  A.  McBean. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  51-59,  1 
fig,  10  tab,  6  ref. 

Descriptors:  'Systems  analysis,  'Acid  rain, 
'Model  studies,  'Linear  programming,  'Water 
quality  management,  'Negotiations,  'Cost  analysis, 
♦Canada,  Rainfall,  Political  constraints,  Economic 
aspects,  Costs,  Tax  rates,  Effluent  charges,  North 
America. 

A  systems  analysis  model  to  examine  alternative 
strategies  for  acid  rain  abatement  has  been  devel- 
oped and  is  being  utilized  to  explore  alternative 
scenarios.  As  an  illustration  of  the  potential  envi- 
ronmental and  economic  implications  to  achieve 
various  environmental  objectives  in  Canada,  a 
series  of  model  applications  were  performed.  (1) 
50%  Cut  in  Emissions:  Each  emission  source  was 
required  to  remove  50%  pf  its  emissions.  The  costs 
ranged  from  S7.6/capita  to  S44.5/capita  for  emis- 
sion control  costs,  for  the  different  provinces.  (2) 
Maximum  Technological  Removal:  The  annua- 
lized cost  varied  from  S7.8/capita  to  S86.2/capita. 
This  is  the  lowest  deposition  rate  that  Canada  can 
obtain,  acting  without  the  cooperation  of  the  U.S. 
(and  without  controls  being  implemented  on  the 
area  sources).  (3)  Least  cost  50%  Reduction  of 
Canadian  Sources  Exceeding  19,000  tonnes:  The 
disparity  in  control  costs  ($/person)  is  substantially 
reduced  in  comparison  with  the  previous  alterna- 
tives. However,  the  sum  of  the  emissions  reduc- 
tions in  this  alternative  is  much  lower  than  the 
previous  alternatives  and  yet  the  location  and  mag- 
nitude of  the  maximum  deposition  rate  is  un- 
changed from  the  second  alternative.  Two  prov- 
inces have  no  required  abatement  in  this  alterna- 
tive. Cost  sharing  provides  a  similar  deposition 
level  for  a  lower  expenditure  and  an  improvement 
in  deposition  levels  in  the  U.S.  and  receptor  loca- 
tions in  the  province  of  Quebec.  The  cost-effec- 
tiveness of  this  co-operative  approach  has  been 
demonstrated,  but  the  cost-sharing  problems 
remain.  Thp  transfer  payment  requirements/tax  in- 
centives make  the  determination  of  this  approach 
rather  complicated.  However,  if  the  deposition 
targets  are  set  very  stringently,  most  sources  will 
be  required  to  enact  abatement  and  the  problems  of 
obtaining  equity  will  be  greatly  diminished.  The 
cost-savings  form  a  cost-effective  strategy,  as  op- 
posed to  an  across-the-board  cutback,  are  demon- 
strated as  being  substantial.  However,  the  adminis- 
trative problems  associated  with  a  cost-effective 
strategy  are  substantial.  With  the  cost  of  effective 
strategy  it  is  necessary  to  use  tax  write-offs  and/or 
transfer  payments  to  obtain  equity  between  various 
sources. 
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REGIONAL  APPLICATION  OF  A  SIMPLE 
LAKE  ACIDIFICATION  MODEL  TO  NORTH- 
ERN EUROPE, 

International  Inst,  for  Applied  Systems  Analysis, 
Laxenburg  (Austria). 
J.  Kamari,  and  M.  Posch. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
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Descriptors:  'Systems  analysis,  *Acid  rain, 
•Lakes,  'Model  studies,  'Europe,  'Water  quality 
management,  'Decision  making,  Rainfall,  Monte 
Carlo  method,  Dynamics,  Administrative  deci- 
sions, Environmental  protection,  Simulation. 

The  principal  objective  of  the  Regional  Acidifica- 
tion Information  and  Simulation  (RAINS)  model  is 
to  assist  in  the  evaluation  of  policies  for  controlling 
the  acidification  of  Europe's  environment.  As  part 
of  this  task,  a  dynamic  model  has  been  developed 
for  describing  the  key  processes  assumed  to  be 
important  in  determining  the  long-term  dynamics 
of  surface  water  acidification.  The  input  data  avail- 
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able  on  a  large  regional  scale  are  few.  The  model  is 
regionalized  by  selecting  input  combinations  from 
feasible  ranges  or  frequency  distributions.  Monte 
Carlo  techniques  are  used  to  determine  those  com- 
binations of  parameters  that  produce  the  observed 
present-day  lake  acidity  distribution  for  each  indi- 
vidual region,  when  the  model  is  driven  by  a 
specified  historical  deposition.  The  ensembles  ob- 
tained in  this  filtering  procedure  for  each  lake 
region  are  then  used  for  the  scenario  analysis.  The 
model  runs,  assuming  different  future  energy-emis- 
sion scenarios,  suggest  that  all  reductions  in  emis- 
sions are  likely  to  reduce  also  the  number  of  lakes 
being  threatened  by  acidic  deposition.  In  conclu- 
sion, the  Monte  Carlo  method  seems  to  provide  a 
working  tool  for  the  application  of  catchment 
models  on  a  large  regional  scale.  (See  also  W89- 
03679)  (Author's  abstract) 
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SIMULATION  AND  ANALYSIS  OF  WATER- 
SHED ACIDIFICATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
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IN:  Systems  Analysis  in  Water  Quality  Manage- 
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'Simulation,  'Model  studies,  'Acid  rain,  Water- 
sheds, Acidification,  Rainfall,  Monitoring,  Catch- 
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Simulation  and  analysis  of  watershed  acidification 
can  be  conducted  on  the  regional  scale  as  well  as 
the  watershed  scale.  In  the  regional  approach,  the 
watersheds  are  treated  as  basic  geographical  units. 
A  new  expert  system  is  proposed  to  link  the  moni- 
toring data  bases  of  the  air,  water,  and  soil  regimes 
for  testing  simple  regional  models.  In  the  water- 
shed approach,  the  catchments  become  the  basic 
units  so  that  detailed  subbasin  processes  are  simu- 
lated and  indepth  experimental  data  are  required. 
The  linkage  of  simple  and  complex  models,  as  well 
as  the  linkage  of  the  monitoring  and  the  process 
research  data  bases,  is  considered  as  part  of  the 
knowledge  base  in  the  expert  system.  Future  devel- 
opment on  model  selection  and  scenario  predic- 
tions with  strong  reference  to  this  knowledge  base 
is  also  discussed.  (See  also  W89-03679)  (Author's 
abstract) 
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PROBABILISTIC  MODELS  FOR  COMBINED 
SEWER  SYSTEM  REHABILITATION  ANALY- 
SIS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 
For   primary   bibliographic   entry   see   Field    5D. 
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SYSTEM  APPROACH  TO  ANALYSIS  OF 
WATER  QUALITY  DUE  TO  TRANSPORT 
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IN:  Systems  Analysis  in  Water  Quality  Manage- 
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Descriptors:  'Water  pollution  control,  'Path  of 
pollutants,  'Systems  analysis,  'Water  quality  man- 
agement, 'Mixing,  'Salinity,  'Water  temperature, 
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Natural  forcing  factors  such  as  tidal  variations, 
riverflow,  and  wind  stress  are  the  major  mecha- 
nisms for  generating  mixing  or  transport  phenom- 
ena in  the  movement  of  water  bodies.  The  effect  of 
these  mechanisms  was  studied  on  the  two  most 
significant  transportable  water  quality  parameters, 
salinity  and  water  temperature,  in  the  Upper 
Chesapeake  Bay,  a  complex  and  dynamic  water 
environment.  The  method  is  based  on  a  multiple 
input  and  multiple  output  linear  system.  Two  dif- 
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ferent  kinds  of  multiple  transfer  function  modelling 
techniques  are  used  to  simulate  the  output  func- 
tion. The  modelling  results  indicate  that  the  subti- 
dal  signal  from  the  two  bays  dominates  the  fluctua- 
tion of  non-seasonal  water  temperature.  The  high 
volume  river  discharge  from  the  Susquehanna 
River  is  the  most  important  factor  influencing  the 
salinity  regime,  although  it  contributes  only  lower 
frequency  variability.  The  cross-bay  component  of 
remote  wind  shares  the  importance  of  riverflow 
for  salinity  in  contrast  to  the  longitudinal  compo- 
nent of  remote  wind  influences  on  the  non-seasonal 
water  temperature.  The  cross-bay  (Delaware) 
component  of  local  wind  stress  affects  transport 
behavior  the  least.  Details  of  the  simulation,  sensi- 
tivity analyses  for  each  input  variable,  and  control 
strategies  which  produce  required  regulating  river- 
flow  for  a  desired  salinity  scheme  are  presented. 
(See  also  W89-03679)  (Author's  abstract) 
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WATER  QUALITY  MODELING  BY  A  LINEAR 
SYSTEM  APPROACH, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 
Engineering. 
C.  C.  K.  Liu. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  119- 
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Descriptors:  *Path  of  pollutants,  *Systems  analy- 
sis, "Linear  programming,  'Water  quality  manage- 
ment, *Model  studies,  "Solute  transport,  Mathe- 
matical models,  Mixing,  Advection,  Simulation, 
Model  testing,  Water  pollution  control. 

Mathematical  models  are  widely  used  to  analyze 
the  mixing  and  transport  of  contaminants  in  vari- 
ous types  of  receiving  water  bodies.  However,  the 
successful  application  of  traditional  physically- 
based  models  such  as  the  advection-dispersion 
model  is  often  limited  because  of  difficulties  in 
identifying  model  parameters  and  in  incorporating 
random  elements  into  the  model.  An  alternative 
modeling  approach  can  be  established  based  on 
linear  system  theory.  In  this  study,  the  compatibil- 
ity of  these  two  modeling  approaches  was  exam- 
ined, first  by  deriving  corresponding  linear  system 
models  from  governing  equations  of  simple  advec- 
tion-dispersion models.  Later,  the  compatibility 
was  further  demonstrated  by  applying  these  two 
modeling  approaches  in  the  simulation  of  solute 
transport  in  a  field  soil.  It  was  found  that  the  linear 
system  approach  can  be  used  as  an  alternative 
technique  in  water  quality  modeling.  A  linear 
system  model,  once  established  for  a  receiving 
water,  can  be  readily  applied  with  varying  waste 
input  conditions.  A  linear  system  model  also  facili- 
tates the  water  quality  assessment  when  waste 
input  or  system  parameters  are  random  functions. 
(See  also  W89-03679)  (Author's  abstract) 
W89-03691 


ANALYSIS  OF  HISTORICAL  SURFACE 
WATER  ACIDIFICATION  IN  SOUTHERN 
NORWAY  USING  A  REGIONALIZED  CON- 
CEPTUAL MODEL  (MAGIC), 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

G.  M.  Hornberger,  B.  J.  Cosby,  and  R.  F.  Wright. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  127- 
132,  2  fig,  3  tab,  11  ref. 

Descriptors:  "Systems  analysis,  "Acid  rain,  "Acid 
streams,  "Surface  water,  "Norway,  "Model  stud- 
ies, "Water  quality  management,  "Acidification, 
Rainfall,  Streams,  Mathematical  models,  Catch- 
ment areas,  Monte  Carlo  method,  Surveys,  Distri- 
bution, Temporal  distribution,  Chemical  proper- 
ties, Policy  making,  Administrative  decisions,  De- 
cision making. 

Most  mathematical  models  of  the  hydrochemical 
response  of  catchments  to  atmospheric  inputs  con- 
centrate on  short-term  (days  to  seasons)  response 
of  individual  catchments.  Policy  decisions  regard- 
ing regional  emissions,  however,  require  evaluation 
of  the  response  of  entire  regions  over  the  long  term 
(years  to  decades).  A  'regionalization'  methodolo- 
gy was  developed  that  couples  a  conceptual  model 


of  long-term  water  quality  responses  to  acidic  dep- 
osition Model  of  Acidification  of  Groundwater  In 
Catchments  (MAGIC)  with  Monte  Carlo  simula- 
tion techniques  to  reproduce  the  observed  distribu- 
tions of  water  quality  variables  derived  from  re- 
gional water  surveys.  A  posteriori  analysis  of 
model  parameters  that  result  in  acceptable  fits  to 
observed  distributions  permits  an  evaluation  of  the 
importance  of  processes  in  matching  regional  vari- 
ation in  water  quality  and  a  determination  of 
which  combinations  of  model  parameters  are  ap- 
propriate for  a  given  region.  Applied  to  a  subset  of 
208  lakes  in  southern  Norway  that  were  included 
in  a  1974  survey,  the  regional  model  indicates  that 
significant  acidification  (loss  of  alkalinity  in  up  to 
60%  of  the  lakes)  occurred  in  the  decades  preced- 
ing the  survey.  Modelections  for  the  decade  fol- 
lowing the  survey  (1974-1986)  predict  that  no 
changes  in  water  quality  have  occurred.  (See  also 
W89-03679)  (Author's  abstract) 
W89-03692 


INTERACTION  BETWEEN  WATER  QUALITY, 
ENVIRONMENTAL  LEGISLATION,  AND  EC- 
ONOMICS IN  A  HYPOTHETICAL  RIVER 
BASIN, 

Environmental  Protection  Agency,  Seattle,  WA. 
Region  X. 
JR.  Yearsley. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  195- 
200,  2  fig,  1  tab,  2  ref. 

Descriptors:  "Systems  analysis,  "Water  quality, 
"Legislation,  "Economic  aspects,  "Water  quality 
management,  "Environmental  policy,  "Model 
studies,  Basins,  Catchment  areas,  Water  quality, 
Costs,  Political  constraints,  River  basins,  Calibra- 
tions. 

Water  quality,  environmental  legislation,  and  eco- 
nomic priorities  are  considered  to  interact  with  an 
ecosystem  in  a  hypothetical  river  basin.  The  dy- 
namics of  this  ecosystem  are  analyzed  using  the 
DYNAMO  system  language.  Nonlinear  interac- 
tions between  the  subsystems  lead  to  oscillatory 
behavior,  but  the  long-term  system  state  is  primari- 
ly a  function  of  the  level  of  growth.  Although  the 
model  results  are  quantitative,  its  primary  utility  is 
for  the  qualitative  assessment  of  the  way  in  which 
these  feedback  relationships  and  time  delays  affect 
environmental  (water)  quality.  No  attempt  has 
been  made  to  calibrate  or  verify  the  model.  Assum- 
ing that  it  does  represent  important  features  of 
water  quality  planning,  it  has  a  number  of  valuable 
applications.  It  is  concluded  that  policies  should  be 
developed  regarding  growth  rates,  since  the  effect 
of  growth  eventually  dominates  the  results.  For 
those  concerned  with  the  development  of  monitor- 
ing and  analysis  programs,  the  model  provides  a 
means  of  assessing  the  value  of  improved  measure- 
ment and  analysis  techniques.  (See  also  W89- 
03679)  (Doria-PTT) 
W89-03698 


OPTIMIZATION  MODELS  IN  WATER  QUAL- 
ITY CONTROL, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
L.  Somlyody,  and  J.  Pinter. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  201- 
210,  16  ref. 

Descriptors:  "Systems  analysis,  "Water  pollution 
control,  "Optimization,  "Model  studies,  "Water 
quality  control,  "Eutrophication,  "Nonpoint  pollu- 
tion sources,  "Monitoring,  Water  quality  manage- 
ment, Simulation,  Water  quality,  Reviews,  Case 
studies. 

Water  quality  models  can  be  divided  into  two 
groups:  descriptive  simulation  and  management 
optimization  models.  Successful  application  of  a 
management  model  depends  on  factors  such  as  the 
proper  aggregation  of  processes  affecting  water 
quality,  the  rate  of  uncertainty  and  stochasticity, 
the  model  formulation  and  the  solution  technique 
selected.  Nowadays,  a  choice  of  fairly  sophisticat- 
ed optimization  techniques  is  available;  however, 
their  use  is  frequently  hindered  by  lack  of  informa- 
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tion  on  important  problems.  In  addition,  water 
quality  problems  often  have  a  soft  character  as  a 
consequence  of  which  complex  methods  do  not 
necessarily  perform  better  than  simpler  ones.  In  the 
light  of  the  above,  this  paper  attempts  to  give  an 
overview  of  the  use  and  limitations  of  management 
models.  Three  case  studies  are  presented:  the  eu- 
trophication problem  in  Lake  Balaton;  the  control 
of  nonpoint  source  pollution  in  two  small  Hungari- 
an watersheds;  and  the  optimization  of  regional 
water  quality  monitoring  (Lake  Balaton  water- 
shed). (See  also  W89-03679)  (Author's  abstract) 
W89-03699 


SIMCAT-A  CATCHMENT  SIMULATION 
MODEL  FOR  PLANNING  INVESTMENT  FOR 
RIVER  QUALITY, 

Anglian  Water  Authority,  Huntingdon  (England). 
A.  E.  Warn. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  211- 
218,  10  ref. 

Descriptors:  "Systems  analysis,  "Water  pollution 
control,  "Catchment  areas,  "Model  studies,  "Plan- 
ning, "Water  quality  management,  "Rivers,  Ef- 
fluents, Decision  making,  Administrative  decisions, 
Mathematical  models,  Computers,  Standards, 
Water  quality  standards,  Statistical  analysis,  Monte 
Carlo  method,  Calibrations,  Sampling. 

Cleaning  up  a  river  can  require  decisions  about 
hundreds  of  effluents.  The  options  can  be  assessed 
with  efficiency  by  computer-based  mathematical 
models.  One  such  model,  called  SIMCAT,  com- 
putes how  the  quality  of  river  water  is  affected  by 
effluents.  SIMCAT  accepts  that  the  water  quality 
standards  for  rivers  and  effluents  have  a  proper 
statistical  definition.  Monte  Carlo  Simulation  is 
used  to  ensure  consistency  with  these  standards. 
SIMCAT  includes  features  which  speed  up  the 
process  of  making  decisions.  Chief  of  these  are 
automatic  facilities  both  for  calibration  and  the 
calculation  of  effluent  standards.  Full  account  is 
taken  of  the  element  of  chance  which  is  ever- 
present  in  data  collected  by  sampling.  SIMCAT 
computes  confidence  limits  for  all  its  results,  an 
attribute  which  permits  its  use  in  the  design  of 
sampling  programs.  (See  also  W89-03679)  (Au- 
thor's abstract) 
W89-03700 


DECISION  SUPPORT  SYSTEM  FOR  SELECT- 
ING EUTROPHICATION  CONTROL  STRATE- 
GIES, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

D.  C.  Grobler,  J.  N.  Rossouw,  P.  van  Eeden,  and 
M.  Oliveira. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  219- 
230,  5  fig,  16  ref. 

Descriptors:  "Systems  analysis,  "Water  pollution 
control,  "Decision  making,  "Water  quality  man- 
agement, "Eutrophication,  "Cost  analysis,  "Model 
studies,  "Reservoirs,  Administrative  decisions, 
Phosphorus,  Catchment  areas,  Fate  of  pollutants, 
Water  quality,  South  Africa. 

A  simple,  dynamic  reservoir  eutrophication  model 
was  developed  for  simulating  phosphorus  export 
from  drainage  basins,  the  fate  of  phosphorus  in  the 
receiving  water  bodies,  and  the  eutrophication- 
related  quality  of  water  bodies.  The  model  was 
incorporated  into  a  decision  support  system  to 
facilitate  its  use  for  predicting  the  impact  of  alter- 
native eutrophication  strategies  on  water  quality  in 
reservoirs.  The  output  resulting  from  applying  the 
decision  support  system  to  evaluating  control  strat- 
egies becomes  one  of  the  inputs  to  the  analytical 
hierarchy  process  used  for  doing  benefit/cost  anal- 
ysis to  select  the  control  strategy  with  the  highest 
benefit/cost  ratio.  This  decision  support  system, 
together  with  the  Analytical  Hierarchic  Process,  is 
now  being  applied  in  South  Africa  for  selecting 
eutrophication  control  measures  suitable  for  par- 
ticular drainage  basins.  (See  also  W89-03679)  (Au- 
thor's abstract) 
W89-03701 
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DECISION  SUPPORT  SYSTEM  FOR  WATER 
MANAGEMENT  IN  REGIONS  WITH  INTENSE 
AGRICULTURE, 

Institute  for  Land  and  Water  Management  Re- 
search, Wageningen  (Netherlands). 
P.  E.  V.  van  Walsum,  and  J.  Drent. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  231- 
240,  5  fig,  2  tab,  9  ref. 

Descriptors:  'Systems  analysis,  'Water  pollution 
control,  'Decision  making,  'Water  management, 
'Agriculture,  'Environmental  protection,  'Model 
studies,  Administrative  decisions,  Resources  man- 
agement, Livestock,  Cultivation,  Cultivated  lands, 
Nitrates,  Phosphates,  Leaching,  Accumulation, 
Groundwater  levels,  Groundwater,  Protection, 
Water  use,  Water  supply,  Optimization,  Linear 
programming,  Simulation,  The  Netherland. 

Authorities  in  The  Netherlands  realize  that  meas- 
ures are  needed  for  protecting  the  environment  in 
regions  with  intensive  livestock  breeding  and  with 
high-intensity  land  cultivation.  In  particular,  ni- 
trate leaching  and  phosphate  accumulation  need  to 
be  controlled,  as  well  as  the  lowering  of  ground- 
water levels.  A  decision  support  system  is  present- 
ed for  aiding  the  design  and  evaluation  of  such 
measures.  An  integrated  approach  is  followed.  Sce- 
narios can  be  generated  by  setting  requirements  on 
the  indicators  for  the  'well-being'  of  the  various 
water  users.  One  of  the  indicators  is  left  free  and 
gets  optimized  using  (iterative)  linear  program- 
ming. Comprehensive  models  are  used  for  verify- 
ing and  more  accurately  estimating  scenarios  that 
seem  promising.  An  interactive  system  with  color 
graphics  has  been  developed  for  analyzing  the 
generated  scenarios.  Application  to  a  pilot  region 
is  described.  (See  also  W89-03679)  (Author's  ab- 
stract) 
W89-03702 


OPTIMAL  CONTROL  OF  SALTWATER  IN- 
TRUSION: THE  YUN  LIN  BASIN,  TAIWAN, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
R.  Willis,  B.  A.  Finney,  and  P.  L.-F.  Liu. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  241- 
250,  2  fig,  2  tab,  28  ref.  NSF  Grants  CEE  83- 
01230,  INT-  8203044. 

Descriptors:  'Systems  analysis,  'Saline  water  in- 
trusion, 'Taiwan,  'Water  quality  management, 
•Planning,  'Model  studies,  'Groundwater,  'Opti- 
mization, Hydraulics,  Interfaces,  Saline-freshwater 
interfaces,  Finite  difference  methods,  Pumping, 
Recharge,  Groundwater  depletion,  Groundwater 
level,  Groundwater  recharge,  Algorithms. 

A  planning  model  is  presented  for  the  optimal 
control  of  seawater  intrusion  in  regional  ground- 
water systems.  The  management  model  is  struc- 
tured as  a  problem  in  optimal  control.  The  hydrau- 
lic response  equations,  which  are  developed  from 
continuity  principles,  relate  the  movement  of  the 
interface  to  the  magnitude  and  location  of  ground- 
water pumping  and  recharge.  Finite  difference 
methods  are  used  to  approximate  the  solution  of 
the  aquifer's  response  to  management  strategies. 
The  control  problem  is  solved  using  the  influence 
coefficient  method  in  conjunction  with  quadratic 
programming  and  with  reduced  gradient  methods 
in  conjunction  with  a  quasi-Newton  algorithm. 
The  planning  model  is  applied  to  the  Yun  Lin 
groundwater  basin  in  southwestern  Taiwan.  Exces- 
sive pumping  has  produced  declining  water  levels, 
localized  land  subsidence,  and  saltwater  intrusion 
in  the  Peikang  area  of  the  basin.  The  results  of  the 
study  optimizing  groundwater  pumping  and  re- 
charge are  presented,  along  with  a  discussion  of 
the  tradeoffs  associated  with  these  decisions  and 
the  corresponding  movement  of  the  saltwater/ 
freshwater  interface.  (See  also  W89-03679)  (Au- 
thor's abstract) 
W89-03703 


INCORPORATING  PARAMETER  UNCER- 
TAINTY INTO  GROUNDWATER  QUALITY 
MANAGEMENT  MODELS, 

Illinois  Univ.,  Urbana.  Dept.  of  Civil  Engineering. 


A.  J.  Valocchi,  and  J.  W.  Eheart. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  251- 
257,  2  fig,  1  tab,  8  ref. 

Descriptors:  'Groundwater,  'Water  quality  man- 
agement, 'Model  studies,  'Systems  analysis,  'Opti- 
mization, 'Cost  analysis,  Water  quality,  Water  pol- 
lution, Groundwater  pollution,  Simulation,  Linear 
programming,  Wells,  Groundwater  movement, 
Transmissivity,  Aquifers,  Sensitivity  analysis. 

A  simple  technique  is  described  for  incorporating 
parameter  uncertainty  into  coupled  linear  optimi- 
zation-groundwater  simulation  models.  The  prob- 
lem considered  is  the  design  of  a  purge  well  system 
for  hydraulic  control  and  removal  of  a  contami- 
nant plume.  Steady-state  two-dimensional  ground- 
water flow  is  assumed.  The  recently  presented 
adjoint  state  theory  is  used  to  compute  efficiently 
the  sensitivity  of  the  hydraulic  gradient  along  the 
plume  boundary  with  respect  to  small  changes  in 
aquifer  transmissivity  values  through  the  flow 
domain.  Parameter  uncertainty  is  approximately 
accounted  for  by  constraining  the  maximum  allow- 
able sensitivity.  A  parametric  linear  programming 
technique  is  used  to  determine  the  tradeoff  be- 
tween cost  and  sensitivity.  Results  from  an  applica- 
tion to  a  hypothetical  problem  indicate  that  it  is 
possible  to  use  selective  withdrawal  and  injection 
to  manipulate  the  groundwater  system  into  states 
of  low  sensitivity  to  parameter  changes.  (See  also 
W89-03679)  (Author's  abstract) 
W89-03704 


REAL  TIME  OPERATION  OF  URBAN  DRAIN- 
AGE SYSTEMS-VALIDITY  AND  SENSITIVITY 
OF  OPTIMIZATION  TECHNIQUES, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 

wirtschaft,  Hydrologie  und  Landwirtschaftlichen 

Wasserbau. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-03705 


APPLICATION  OF  SYSTEMS  ENGINEERING 
CONCEPTS  TO  COMBINED  SEWER  OVER- 
FLOW CONTROL  AT  SEATTLE  METRO, 

Municipality    of    Metropolitan    Seattle-METRO, 

WA.  Technical  Services  Dept. 

For  primary  bibliographic   entry  see   Field   5D. 

W89-03706 


A  seasonal  component  was  needed  in  the  model 
for  a  few  data  sets.  A  Bayesian  approach  was 
developed  to  estimate  the  shift.  The  effect  of  a 
detergent  phosphate  ban  on  influent  treatment 
plant  phosphorus  load  appears  to  be  about  0.3  kg/ 
cap.-yr.  (See  also  W89-03679)  (Author's  abstract) 
W89-03708 


MODIFIED  SET  THEORETIC  IDENTIFICA- 
TION OF  AN  ILL-DEFINED  WATER  QUALITY 
SYSTEM  FROM  POOR  DATA, 

Technische    Univ.    Twente,    Enschede    (Nether- 
lands). Dept.  of  Chemical  Engineering. 
K.  J.  Keesman,  and  G.  van  Straten. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  297- 
308,  5  fig,  5  tab,  16  ref. 

Descriptors:  'System  analysis,  'Data  analysis, 
'Model  studies,  'Water  quality  management, 
Monte  Carlo  method,  Estimating,  Estimating  equa- 
tions. 

The  Monte  Carlo  set-theoretic  method  (MCSM) 
has  been  proposed  to  handle  ill-defined  systems 
such  as  water  quality  systems.  There  are,  however, 
two  major  problems  in  the  MCSM.  The  first  is  that 
it  is  difficult  to  actually  find  the  set  of  acceptable 
model  parameter  vectors,  especially  when  the 
number  of  parameters  is  large.  The  second  is  that 
in  this  form  little  information  is  obtained  about  the 
quality  of  the  model  itself.  The  modified  method 
proposed  in .  this  paper  tries  to  overcome  these 
problems.  The  first  problem  is  solved  by  introduc- 
ing the  fuzzy  set  concept  into  the  MCSM  and 
incorporation  of  data-analysis  techniques.  A  fur- 
ther modification  of  the  MCSM  allows  the  produc- 
tion of  diagnostic  information  for  modelling  by 
means  of  the  min-max  estimate  and  its  associated 
residuals,  which  are  related  to  a  measure  of  model 
uncertainty.  These  modifications  lead  to  a  set-up  of 
stepwise  applicable  procedures  providing  a  com- 
prehensive and  systematic  approach  to  the  identifi- 
cation problem  using  Monte  Carlo  simulation  anal- 
yses. The  potential  of  the  method  is  demonstrated 
by  applying  it  to  a  system  identification  problem 
concerning  a  model  of  diurnal  dissolved  oxygen 
patterns  in  a  lake  and  data  with  unknown-but- 
bounded  measurement  noise.  (See  also  W89-03679) 
(Author's  abstract) 
W89-03709 


PROBLEMS  IN  MODELLING  AND  CON- 
TROLLING A  WATER  CLARIFICATION 
PROCESS, 

Sunderland  Polytechnic  (England).  Dept.  of  Elec- 
trical, Electronic  and  Control  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-03707 

INTERVENTION  ANALYSIS  TO  ESTIMATE 
PHOSPHORUS  LOADING  SHIFTS, 

Soap  and  Detergent  Association,  New  York. 
K.  A.  Booman,  L.  Pallesen,  and  P.  M.  Berthouex. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  289- 
296,  4  fig,  7  ref. 

Descriptors:  'Systems  analysis,  'Phosphorus,  *Eu- 
trophication,  'Pollution  load,  'Decision  making, 
•Environmental  policy,  'Model  studies,  Deter- 
gents, Seasonal  variation,  Administrative  decisions, 
Water  quality  management. 

Phosphate  laundry  detergents  have  been  banned  in 
the  Great  Lakes  drainage  basin  and  a  few  other 
regions  of  the  U.S.  New  bans  are  considered  from 
time  to  time.  Any  consideration  of  new  bans 
should  include  an  evaluation  of  changes  that  have 
occurred  in  past  bans.  A  method  is  presented  for 
estimating  such  changes.  The  method  is  illustrated 
with  treatment  plant  influent  phosphorus  mass 
loading  data.  All  data  series  analyzed  to  date  were 
complicated  by  drift,  large  variation,  and  some- 
times seasonal  patterns.  With  such  data  an  appro- 
priate time  series  model  is  used  to  estimate  the 
shift.  An  ARIMA  (0,1,1)  model  has  been  used 
successfully  with  many  data  sets.  This  model  seems 
to  be  robust  and  has  considerable  intuitive  appeal. 


UNCERTAINTY  ANALYSIS  IN  WATER  QUAL- 
ITY MODELING  USING  QUAL2E, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 
L.  C.  Brown. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  309- 
319  5  fig,  5  tab,  12  ref.  US  EPA  Cooperative 
agreement  CR  811883-01. 

Descriptors:  'Systems  analysis,  'Uncertainty  anal- 
ysis, 'Model  studies,  'Water  quality  management, 
•Sensitivity  analysis,  'Monte  Carlo  method,  Math- 
ematical models,  Streams,  River  systems,  Hydrau- 
lics, Environment,  Benthic  environment,  Analysis 
of  variance,  Error  analysis,  Computer  models, 
Flow,  Simulation,  Chemical  properties,  Physical 
properties,  Water  quality. 

A  strategy  for  incorporating  uncertainty  analysis 
techniques  (sensitivity  analysis,  first-order  error 
analysis,  and  Monte  Carlo  simulation)  into  the 
mathematical  water  quality  model  QUAL2E  is  de- 
scribed. The  model,  named  QUAL2E-UNCAS, 
automatically  selects  the  input  variables  or  param- 
eters to  be  altered  and  stores  and  manipulates  only 
the  output  of  interest.  The  modeler  is  free  to  select 
the  important  output  variables  and  locations  in  the 
stream  network  where  uncertainty  effects  are  de- 
sired. Applications  of  the  model  to  the  Withlacoo- 
chee  River  in  Georgia  and  Florida  demonstrate  the 
importance  of  hydraulics,  forcing  functions,  and 
benthal  phenomena;  the  changing  sensitivities  of 
input  factors  at  different  locations  in  the  stream; 
and  the  utility  of  components  of  variance  analysis. 
Examples  of  first  order  error  analysis  methods  to 
assess  model  nonlinearities  and  the  convergence 
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characteristics  of  Monte  Carlo  methods  are  pre- 
sented. (See  also  W89-03679)  (Author's  abstract) 
W89-03710 


RECURSIVE  RIVER  WATER  QUALITY  ESTI- 
MATION USING  ABSTRACT  EVOLUTION 
EQUATIONS  IN  FUNCTIONAL  SOBOLEV 
SPACES, 

Utah  Water  Research  Lab.,  Logan. 
T.  B.  Hardy,  D.  S.  Bowles,  and  K.  W.  Bosworth. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  321- 
331,  8  fig,  Stab,  30  ref. 

Descriptors:  'Systems  analysis,  'Rivers,  'Water 
quality  management,  'Forecasting,  'Estimating 
equations,  Water  quality,  Water  quality  control, 
Algorithms,  Estimating,  Optimization,  Model  test- 
ing, Oxygen,  Dissolved  oxygen,  Oxygen  demand, 
Biological  oxygen  demand. 

An  alternative  approach  is  presented  to  the  devel- 
opment of  algorithms  for  the  simultaneous  estima- 
tion of  system  states  and  model  parameters  for 
real-time  forecast  and  control  of  river  water  qual- 
ity. The  use  of  existing  state  space  techniques  and 
Kalman  filtering  is  formulated  in  terms  of  con- 
strained optimization  by  vector  space  methods  in 
functional  Sobolev  space.  The  proposed  estimation 
algorithm  for  the  Recursive  Estimation  by  Vector 
Space  methods  (REVS)  employs  two  parallel 
Kalman  filters,  one  in  the  state  space  and  one  in  the 
parameter  space  to  evolve  the  first  and  second 
moments  of  the  water  quality  state  and  parameter 
estimates  while  communicating  estimation  errors 
by  means  of  a  cross-covariance  matrix  at  each  time 
step.  This  approach  is  compared  to  the  perform- 
ance of  two  different  but  related  mutually  interac- 
tive state-parameter  estimation  algorithms,  MISP 
and  AMISP.  REVS  resulted  in  more  stable  param- 
eter estimates  which  converged  after  three  iter- 
ations. The  variance  of  the  parameter  estimates  for 
BOD  were  reduced  and  transient  fluctuations  in 
parameter  estimates  during  the  simulations  were 
reduced.  The  REVS  algorithm  appears  to  provide 
a  stable  mutually  interactive  state-parameter  esti- 
mation algorithm  for  real-time  forecast  and  control 
of  river  water  quality.  (See  also  W89-03679)  (Au- 
thor's abstract) 
W89-03711 


ON-LINE  PREDICTION  OF  INFLUENT  PHOS- 
PHORUS LOAD  OF  WASTEWATER  TREAT- 
MENT PLANTS, 

Beijing  Normal  Univ.  (China).  Research  Inst,  of 

Environmental  Science. 

For  primary  bibliographic  entry  see   Field   5D. 
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QUAL2E  -  A  CASE  STUDY  IN  WATER  QUAL- 
ITY MODELING  SOFTWARE, 

Environmental  Protection  Agency,  Athens,  GA 
T.  O.  Barnwell,  L.  C.  Brown,  and  R.  C. 
Whittemore. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  377- 
387,  5  fig,  18  ref. 

Descriptors:  'Computer  models,  'Water  quality, 
•Computer  programs,  'Systems  analysis,  Water 
quality  management,  Model  studies,  Computers, 
Simulation,  Calibrations,  Sensitivity  analysis,  For- 
tran. 

The  series  of  computer  programs  known  as 
QUAL-II  has  a  long  history  in  systems  analysis  in 
water  quality  management.  The  continuing  cycle 
of  testing  and  refinement  of  the  computer  program 
accounts  for  its  many  strengths  as  most  of  the 
weaknesses  have  been  uncovered  in  this  process. 
In  its  current  release,  called  QUAL2E,  the  com- 
puter program  represents  the  state-of-the-art  in  a 
general-purpose  steady-state  water  quality  simula- 
tion model.  The  Environmental  Protection 
Agency  is  using  the  program  as  a  vehicle  for 
demonstrating  systems  analysis  techniques,  includ- 
ing uncertainty  analysis  methodologies  to  aid 
model  calibration  and  gain  insights  into  predictive 
ability  and  expert  systems  technology  to  develop 
an  intelligent  user  interface.  (See  also  W89-03679) 
(Author's  abstract) 


W89-03718 


WATER  QUALITY  MANAGEMENT  IN  THE 
AVE  RIVER:  FROM  RESEARCH  TO  PRAC- 
TICE, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 
(Portugal). 

J.  R.  da  Costa,  and  D.  P.  Loucks. 
IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.   1987.  p  389- 
399,  10  fig,  9  ref. 

Descriptors:  'Systems  analysis,  'Water  pollution 
control,  'Water  quality  management,  'Ave  River, 
'Portugal,  'Rivers,  'Model  studies,  'Computer 
programs,  Planning,  International  commissions, 
Flow,  Effluents,  River  basins,  Basins,  Catchment 
areas,  Prediction,  Oxygen  demand,  Biological 
oxygen  demand,  Oxygen,  Dissolved  oxygen,  Maps. 

Research,  begun  in  1983,  on  the  development  and 
implementation  of  water  resources  planning  meth- 
odology in  Portugal  has  had  a  major  impact  on 
water  quality  management  in  that  country.  This 
research,  supported  in  part  by  the  Science  for 
Stability  Program  of  NATO,  has  focused  its  atten- 
tion on  one  of  the  most  polluted  rivers  in  the 
country:  the  Ave  River  in  Northern  Portugal.  This 
paper  reviews  some  of  the  results  of  this  research 
project  and  the  impact  this  work  has  had  in  the 
Ave  Basin,  and  also  in  the  region  and  country  as  a 
whole.  New  modeling  approaches  have  been  de- 
veloped to  handle  the  dynamic  flow  regime  and 
uncertain  waste  input  loadings,  and  institutions 
have  been  created  to  use  this  methodology  for 
improved  planning  and  management  of  the  river 
quality.  The  success  of  this  work  has  contributed 
to  the  more  comprehensive  approaches  to  water 
resources  planning  now  being  implemented  in  the 
Basin  and  throughout  the  country.  (See  also  W89- 
03679)  (Author's  abstract) 
W89-03719 


LOGIC  DYNAMIC  SIMULATION  FOR  WATER 
QUALITY  MANAGEMENT, 

Universidade  Nova  de  Lisboa  (Portugal).  Environ- 
mental Systems  Analysis  Group. 
M.  P.  Antunes,  M.  J.  Seixas,  A.  S.  Camara,  and  M. 
Pinheiro. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  401- 
410,  2  fig,  3  tab,  3  ref,  append. 

Descriptors:  'Systems  analysis,  'Artificial  intelli- 
gence, 'Simulation,  'Model  studies,  'Water  qual- 
ity management,  'Oil  spills,  'Computer  programs, 
Oil  pollution,  Computers,  Computer  models, 
Mathematical  models,  Path  of  pollutants. 

A  new  dynamic  modelling  methodology,  SLIN, 
allowing  for  the  analysis  of  systems  defined  by 
linguistic  variables  is  presented.  SLIN  applies  a  set 
of  logical  rules  avoiding  fuzzy  theoretic  concepts. 
To  make  the  transition  from  qualitative  to  quantita- 
tive modes,  logical  rules  are  also  used.  Its  potential 
applications  for  water  quality  management  are  dis- 
cussed and  a  simple  expert-based  model  to  assess 
the  dispersion  of  oil  in  the  sea  after  a  shipwreck  is 
formulated.  This  model  is  advantageously  imple- 
mented on  PROLOG,  a  very  high  level  language 
highly  suitable  for  SLIN  applications.  (See  also 
W89-03679)  (Author's  abstract) 
W89-03720 


LEARNING  PRODUCTION  SYSTEM  FOR  THE 
CONTROL  OF  URBAN  SEWER  SYSTEMS, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Wasser- 

wirtschaft,  Hydrologie  und  Landwirtschaftlichen 

Wasserbau. 

For   primary   bibliographic   entry   see   Field    5D. 
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RULE-BASED  CONTROL  SYSTEM  FOR  THE 
ACTIVATED  SLUDGE  PROCESS, 

Municipality    of    Metropolitan    Seattle-METRO, 

WA. 

For   primary   bibliographic   entry   see   Field    5D. 
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OIL-SPILL  RISK  ANALYSIS:  CENTRAL, 
WESTERN,  AND  EASTERN  GULF  OF  MEXICO 
(PROPOSED  SALES  113,  115,  AND  116)  OUTER 
CONTINENTAL  SHELF, 

Minerals  Management  Service,  Reston,  VA. 

For  primary   bibliographic   entry   see   Field   5G. 

W89-03737 


WATER     RESOURCES     DEVELOPMENT    IN 
LOUISIANA,  1987. 

Army  Engineer  Div.   Lower  Mississippi  Valley, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-03765 


CALIFORNIA  SITE  MITIGATION  DECISION 
TREE  PROCESS:  SOLVING  THE  'HOW 
CLEAN  SHOULD  CLEAN  BE'  DILEMMA, 

California  Dept.  of  Health  Services,  Sacramento. 
D.  J.  Leu,  and  P.  W.  Hadley. 
IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  Report  on  a  Colloquium  Sponsored 
by  the  Water  Science  and  Technology  Board.  Col- 
loquium 3.  February  19-20,  1987.  p  67-97,  14  fig,  1 
tab,  6  ref. 

Descriptors:  'Waste  management,  'California, 
'Decision  making,  'Cleanup  operations,  'Manage- 
ment planning,  'Water  pollution  treatment,  Risk 
analysis,  Regulations. 

The  California  Site  Mitigation  Decision  Tree 
Manual  has  been  created  as  a  technical  guidance 
document  to  assist  project  managers  in  making 
decision  that  have  a  strong  analytical  basis  and 
technical  merit.  The  process  specified  in  the  docu- 
ment was  designed  to  be  flexible  in  application. 
The  decision-branching  format  allows  one  to 
quickly  identify  the  pathways  of  exposure  that 
must  be  characterized  for  each  site.  Simple  sites 
generally  require  simple  approaches;  complex  sites 
require  more  complex  detailed  multipathway  anal- 
yses. To  facilitate  a  scientifically  based  decision 
process  the  decision  tree  incorporates  a  series  of 
unique  aspects.  First,  it  requires  a  multimedia  ap- 
proach to  site  characterization  and  the  establish- 
ment of  cleanup  criteria.  Second,  it  identifies  the 
specific  parameters  for  which  data  must  be  collect- 
ed. Third,  it  identifies  the  preferred  data  gathering, 
handling,  and  analytical  techniques  that  should  be 
used.  Fourth,  it  establishes  statewide,  health-based 
criteria  called  applied  action  levels  that  are  specific 
to  particular  substances,  media,  and  biologic  recep- 
tors. They  define  an  exposure  level  in  which  no 
observed  adverse  effect  would  be  found.  Fifth,  the 
decision  tree  process  also  allows  one  to  set  differ- 
ent cleanup  levels  for  a  particular  site,  a  capability 
that  reflects  the  different  degrees  of  effectiveness 
of  various  remedial  action  combinations.  Using  the 
process  the  project  manager  is  in  a  position  to 
select  the  final  cleanup  solution  that  best  suits  the 
condition  of  the  particular  site.  (See  also  W89- 
03783)  (Lantz-PTT) 
W89-03786 


ESTIMATING  HEALTH  RISKS  AT  HAZARD- 
OUS WASTE  SITES:  DECISIONS  AND 
CHOICES  DESPITE  UNCERTAINTY, 

ENVIRON  Corp.,  Washington,  DC. 
R.  G.  Tardiff,  and  M.  Gough. 
IN:  Hazardous  Waste  Site  Management:  Water 
Quality  Issues.  Report  on  a  Colloquium  Sponsored 
by  the  Water  Science  and  Technology  Board.  Col- 
loquium 3.  February  19-20,  1987.  p  152-176,  4  tab, 
6  ref. 

Descriptors:  'Public  health,  'Hazardous  wastes, 
'Management  planning,  'Risk  analysis,  'Waste  dis- 
posal, Toxicity,  Biological  studies,  Research  prior- 
ities. 

Quantitative  risk  assessment  is  the  only  method 
currently  available  to  estimate  risks  from  waste 
sites.  Both  the  underlying  data  about  toxicity  and 
methods  for  extrapolation  have  greater  or  lesser 
amounts  of  uncertainty.  On  a  more  positive  note 
the  demands  of  risk  assessment  are  forcing  the 
development  of  standardized  data  bases  for  health 
effects;  they  are  also  contributing  to  the  develop- 
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ment  of  extrapolation  methods.  Nevertheless,  un- 
certainties must  always  be  considered  and  con- 
veyed to  the  decisionmaker  so  that  the  strengths 
and  limitations  of  the  risk  estimates  are  appropri- 
ately considered  in  selecting  risk  management  ap- 
proaches. The  most  pressing  need  is  for  more 
biologic  information  to  guide  extrapolation  meth- 
ods. In  part.that  information  will  come  from  stand- 
ard toxicologic  tests  of  substances  present  in  waste 
sites,  but  more  fundamental  research  is  probably 
the  real  key  to  improvement.  Research  on  biologic 
mechanisms,  shared  and  unshared  between  test  ani- 
mals and  humans,  needs  considerable  emphasis. 
Along  with  such  data  and  information  will  come 
increasing  opportunities  for  interactions  among  bi- 
ologists, statisticians,  risk  assessors,  and  decision- 
makers. The  fostering  of  those  interactions  is  im- 
portant to  the  proper  use  of  vital  information  and 
to  direct  research  in  obtaining  that  information. 
(See  also  W89-03783)  (Lantz-PTT) 
W89-03791 


REGIONAL  APPROACH  FOR  ASSESSING  AT- 
TAINABLE SURFACE  WATER  QUALITY:  AN 
OHIO  CASE  STUDY, 

Corvallis  Environmental  Research  Lab.,  OR. 

For   primary   bibliographic   entry   see   Field   5G. 
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DEVELOPMENTS  AND  POSSIBILITIES  OF 
OPTIMIZATION  MODELS, 

Istituto  di  Ricerca  sulle  Acque,  Rome  (Italy). 

M.  Benedine. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  329-358,  June  1988.  11  fig,  2  tab,  65 

ref 

Descriptors:  'Optimization,  'Decision  making, 
'Management  planning,  'Model  studies,  'Water 
resources  development,  Hydrologic  models,  Water 
supply  requirements,  Computer  models,  Mathe- 
matical models,  Literature  review. 

The  success  experienced  in  other  fields  suggested 
the  use  of  optimization  models  in  the  field  of  water 
problems.  They  are  applicable  to  the  decision- 
making process  when  planning  and  operating  com- 
plex water-resource  systems.  A  review  of  the  most 
common  optimization  procedures  is  presented, 
aimed  at  pointing  out  their  main  characteristics. 
The  effectiveness  and  the  capability  of  an  optimi- 
zation method  are  primarily  related  to  subjective 
preferences  and  to  the  specific  conditions  of  the 
problem  under  investigation.  The  method  selected 
should  be  a  computationally  feasible  solution, 
assure  the  highest  practical  efficiency,  provide  the 
quantification  of  the  trade-offs  among  the  different 
objectives,  and  provide  the  largest  amount  of  detail 
for  any  solution  proposed  to  facilitate  the  decision- 
making process.  (White-Reimer-PTT) 
W89-04274 


IRRIGATION    PROJECT    APPRAISAL:    OUT- 
LINE OF  PRINCIPLES, 

Southampton  Univ.  (England).  Inst,  of  Irrigation 

Studies. 

For  primary  bibliographic  entry  see  Field  3F. 
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ROLE  OF  HYDROLOGICAL  FORECASTS  AND 
RIVER  FLOW  MODELLING  IN  RATIONAL 
AGRICULTURAL  WATER  MANAGEMENT  IN 
THE  PERSPECTIVE  OF  A  CLIMATE  CHANGE 
-  A  CASE  STUDY  OF  THE  RIVERS  UPPER 
NILE  AND  NIGER, 

World     Meteorological     Organization,     Geneva 
(Switzerland).  Dept.  of  Hydrology  and  Water  Re- 
sources. 
J.  Nemec. 

Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  383-392,  June  1988  2  fig,  2  tab,  8  ref. 

Descriptors:  'Model  studies,  'Hydrologic  models, 
'Climatology,  'Water  management,  Hydrological 
forecasts,  Agricultural  hydrology,  Nile  River, 
Niger  River,  Africa,  River  basins,  Computer 
models. 

The  possible  impact  of  climatic  changes,  particu- 
larly the  role  of  C02  and  other  greenhouse  effect 


gases,  on  water  resources  and  on  agricultural  man- 
agement is  discussed  in  regard  to  the  use  of  hydro- 
logical  and  water  management  models  to  predict 
the  consequences  of  these  changes.  It  is  proposed 
that  real-time  hydrological  forecasting  systems, 
able  to  produce  forecasts  with  long,  medium  and 
short  lead  times,  are  one  of  the  most  effective 
measures  to  offset  possible  negative  effects  of  the 
climate  change,  by  increasing  the  effectiveness  of 
storage  management.  These  propositions  are  docu- 
mented using  models  of  the  Lake  Victoria  basin, 
River  Nile,  and  a  hydrological  forecasting  system 
on  the  River  Niger.  This  model  consists  of  37 
FORTRAN  programs  divided  into  three  main 
components:  (a)  a  catchment  component;  (b)  a  lake 
water  balance  component;  and  (c)  a  channel  com- 
ponent. It  is  proposed  that  it  is  important  to  devel- 
op a  simulation  model  of  the  whole  River  Nile, 
together  with  a  real-time  forecasting  system  on  the 
river  in  order  to  efficiently  operate  existing  and 
future  storages,  and  to  supplement  the  River  Niger 
forecasting  system  with  a  physically-based,  causal, 
rainfall-runoff  model  of  the  basin  in  order  to  ex- 
plore the  impact  of  possible  climate  change  on 
agriculture  and  irrigation.  (White-Reimer-PTT) 
W89-04277 


OPTIMISATION  AND  UPRATING  OF  ACTI- 
VATED SLUDGE  PLANTS  BY  EFFICIENT 
PROCESS  DESIGN, 

Water  Research  Centre,  Stevenage  (England). 
For   primary   bibliographic   entry   see   Field    5D. 
W89-04456 
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GRAPH  MODEL  APPROACH  TO  ENVIRON- 
MENTAL CONFLICT  RESOLUTION, 

Waterloo    Univ.    (Ontario).    Dept.    of    Systems 

Design  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
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ENGINEERING  AND  ENVIRONMENTAL  GE- 
OLOGY OF  THE  INDIAN  WELLS  VALLEY 
AREA, 

Naval  Weapons  Center,  China  Lake,  CA. 
For  primary  bibliographic  entry  see  Field  4C. 
W89-03742 


PUBLIC  TUBEWELL  DEVELOPMENT  IN  THE 
STATE  OF  UTTAR  PRADESH,  INDIA, 

For  primary  bibliographic  entry  see  Field  3F. 
W89-03796 


CULTIVATING     CONSUMER     CONFIDENCE 
THROUGH  COMMUNICATION, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
For  primary  bibliographic  entry  see  Field  7C. 
W89-03884 


ECONOMIC  EVALUATION  OF  SUGAR  CANE 
PRODUCTION  UNDER  DIFFERENT  WATER 
SUPPLY  SYSTEMS  IN  THAILAND, 

Euroconsult,  Arnhem  (Netherlands). 

For  primary  bibliographic  entry  see  Field  3F. 
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ECONOMIC  VALUATION  OF  ACIDIC  DEPO- 
SITION DAMAGES:  PRELIMINARY  RESULTS 
FROM  THE  1985  NAPAP  DAMAGE  ASSESS- 
MENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03382 


BAY  AND  THE  ECONOMY, 

For  primary  bibliographic  entry  see  Field  2L. 
W89-03724 


1988  NATIONAL  WATER  RATE  SURVEY, 

Young  (Arthur)  and  Co.,  Charlotte,  NC. 

G.  A.  Raftelis. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.   80,  No.  9,  p  78-81,  September 

1988.  5  tab,  1  fig. 

Descriptors:  'Water  rates,  'Surveys,  'Water  man- 
agement, 'Economic  aspects,  Water  costs,  Water 
use,  Cost  analysis,  Management  planning. 

Developing  an  effective  rate  structure  for  recover- 
ing service  costs  is  necessary  for  operating  a  water 
utility  on  a  self-sustaining  basis.  Considerations  in 
selecting  an  appropriate  rate  structure,  the  process 
of  establishing  revenue  requirements  and  determin- 
ing rates,  and  considerations  in  comparing  water 
rates  are  discussed.  Additionally,  an  overview  of  a 
1988  survey  of  US  water  rates  is  presented.  Results 
of  the  rate  survey  were  compiled  in  the  fall  of 
1987;  112  communities  participated.  Regional  pop- 
ulations served,  the  inside-of-city  water  charges  for 
each  community,  and  the  types  of  rate  structures 
used  are  listed.  Many  factors  influence  water  pric- 
ing, so  care  should  be  taken  in  drawing  conclusions 
regarding  water  operations  in  a  particular  commu- 
nity. However,  comparisons  among  communities 
may  signal  to  water  utility  management  that  there 
should  be  reasons  why  one  community's  rates  are 
higher  or  lower  than  another's.  Analyzing  the  rea- 
sons for  these  differences  may  provide  insight  into 
the  effectiveness  of  water  operations.  (VerNooy- 
PTT) 
W89-03879 


EVALUATING   CONTRACTS   IN   TERMS   OF 
PUMP  EFFICIENCY, 

For  primary  bibliographic  entry  see  Field  6C. 
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EVALUATING  CONTRACTS  IN  TERMS  OF 
PUMP  EFFICIENCY, 

J.  Nicholson. 

Water  Engineering  and  Management  WENMD2, 

Vol.  135,  No.  9,  p  30-31,  September  1988. 

Descriptors:  'Evaluation,  'Pump  tests,  'Pumps, 
'Contracts,  'Cost  analysis,  Costs,  Economic  as- 
pects, Planning,  Operating  costs. 

Any  pump  selection  process  should  include  careful 
evaluation  of  a  number  of  factors  and  conditions 
that  add  up  to  real  operational  efficiencies.  Limit- 
ing all  other  criteria  to  focus  solely  on  purchase 
price  in  the  late  stages  of  bidding  disserves  the 
interest  of  the  customer  who  has  expended  engi- 
neering expense  to  obtain  an  exact  measure  of 
quality.  Generic  terms  dealing  with  efficiency  are 
defined,  including  bowl,  ideal,  or  lab  efficiency; 
field  or  wire-to-wire  efficiency;  operating  efficien- 
cy; and  design  efficiency.  The  real  value  of  oper- 
ational savings  is  discussed  to  illustrate  how  tens  of 
thousands  of  dollars  can  be  lost  over  a  period  of 
years  through  inadequate  attention  to  efficiency  in 
the  pump  selection  process.  An  example  is  provid- 
ed of  a  weighted  bid  evaluation  based  on  field 
efficiency.  It  is  concluded  that  contracts  can  be 
evaluated  and  weighted  for  efficiency  with  consid- 
erably less  effort  than  evaluating  and  weighting  for 
minority  and  small  business  participation.  (Doria- 
PTT) 
W89-04022 


6D.  Water  Demand 


USE  OF  WATER  IN  ARKANSAS,  1985, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
T.  W.  Holland. 

Arkansas  Geological  Commission  Water  Re- 
sources Summary  Number  16,  1987.  27p,  16  fig,  9 
tab,  17  ref. 

Descriptors:  'Water  use,  'Arkansas,  'Hydrologic 
data  collections,  Data  collections,  Agriculture, 
Municipal  water,  Irrigation,  Industrial  water,  Hy- 
droelectric power,  Groundwater  mining. 
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Water  Demand — Group  6D 


The  water  use  categories  considered  and  the  total 
quantity  of  water  used  in  each  category  of  the  1985 
Arkansas  water  use  inventory  are  public  supply, 
261  million  gallons/day  (mgd);  industrial  (self-sup- 
plied), 172  mgd;  domestic  (self-supplied),  60.4  mgd; 
agriculture  (irrigation),  3,870  mgd;  agriculture 
(non-irrigation),  384  mgd;  mining,  3.28  mgd;  com- 
mercial 7.97  mgd;  electric-energy  generation, 
61,000  mgd.  These  data  are  tabulated  by  county, 
by  hydrologic  unit,  and  by  source.  Water  with- 
drawals during  1985  were  approximately  65,800 
mgd,  of  which  groundwater  sources  provided 
3,810  mgd  and  surface  water  sources  supplied 
62,000  mgd.  The  largest  use  of  water  was  for 
electric-energy  generation,  which  accounted  for 
93%  of  the  total  withdrawals.  Excluding  hydro- 
electric diversions,  1985  surface  water  use  was 
2,050  mgd,  and  1985  groundwater  use  was  3,810 
mgd.  Five  percent  (3,210  mgd)  of  the  total  with- 
drawals was  consumed.  (Author's  abstract) 
W89-03763 


ESTIMATES  OF  CONSUMPTIVE  USE  AND 
GROUND-WATER  RETURN  FLOW  USING 
WATER  BUDGETS  IN  PALO  VERDE  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  J.  Owen-Joyce,  and  S.  L.  Kimsey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  87-4070, 
1987.  50p,  20  fig,  11  tab,  11  ref. 

Descriptors:  'Consumptive  use,  'Hydrologic 
budget,  'Return  flow,  'Groundwater  recharge, 
'Colorado  River,  'Irrigation  water,  Agricultural 
hydrology,  California,  Palo  Verde  dam,  Ground- 
water storage,  Drainage  ditches,  Drainage  water. 

Palo  Verde  Valley,  California,  is  an  agricultural 
area  in  the  flood  plain  of  the  Colorado  River 
where  irrigation  water  is  diverted  from  the  river 
and  groundwater  is  discharged  to  a  network  of 
drainage  ditches  and  (or)  the  river.  Consumptive 
use  by  vegetation  and  groundwater  return  flow 
were  calculated  using  water  budgets.  Consumptive 
use  by  vegetation  was  484,000  acre-ft  in  1981, 
453,600  acre-ft  in  1982,  364,400  acre-ft  in  1983,  and 
374,300  acre-ft  in  1984.  The  consumptive-use  esti- 
mates are  most  sensitive  to  two  measured  compo- 
nents of  the  water  budget,  the  diversion  at  Palo 
Verde  Dam  and  the  discharge  from  drainage 
ditches  to  the  river.  Groundwater  return  flow  was 
31,700  acre-ft  in  1981,  24,000  acre-ft  in  1982,  2,500 
acre-ft  in  1983,  and  7,900  acre-ft  in  1984.  The 
return-flow  estimates  are  most  sensitive  to  dis- 
charge from  drainage  ditches;  various  irrigation 
requirements  and  crop  areas,  particularly  alfalfa; 
the  diversion  at  Palo  Verde  Dam;  and  the  estimate 
of  consumptive  use.  During  increasing  flows  in  the 
river,  the  estimate  of  groundwater  return  flow  is 
sensitive  also  to  change  in  groundwater  storage. 
Change  in  groundwater  storage  was  estimated  to 
be  -5,700  acre-ft  in  1981,  -12,600  acre-ft  in  1982, 
5,200  acre-ft  in  1983,  and  11,600  acre-ft  in  1984. 
Changes  in  storage  can  be  a  significant  component 
in  the  water  budget  used  to  estimate  groundwater 
return  flow  but  is  negligible  in  the  water  budget 
used  to  estimate  consumptive  use.  Change  in  stor- 
age was  1  to  3%  of  annual  consumptive  use. 
Change  in  storage  for  the  area  drained  by  the  river 
ranged  from  7  to  96%  of  annual  groundwater 
return  flow  during  the  4  years  studied.  Consump- 
tive use  calculated  as  diversions  minus  return  flows 
was  consistently  lower  than  consumptive  use  cal- 
culated in  a  water  budget.  Water-budget  estimates 
of  consumptive  use  account  for  variations  in  pre- 
cipitation, tributary  inflow,  river  stage,  and 
groundwater  storage.  The  calculations  for  diver- 
sions minus  return  flows  do  not  account  for  these 
components,  which  can  be  large  enough  to  affect 
the  estimates  of  consumptive  use.  (Author's  ab- 
stract) 
W89-03792 


ECONOMETRIC  STUDY  OF  INDUSTRIAL 
WATER  DEMANDS  IN  BRITISH  COLUMBIA, 
CANADA, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Eco- 
nomics. 


S.  Renzetti. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1569-1573,  October  1988.  3  tab,  10  ref. 

Descriptors:  'Water  demand,  'Canada,  'Industrial 
water,  'Water  supply,  'Econometrics,  Mathemati- 
cal models,  Expenditures,  British  Colombia. 

Despite  the  importance  of  water  use  by  the  indus- 
trial sector,  little  economic  research  has  been  con- 
ducted to  study  the  nature  of  industrial  water 
demands.  A  relatively  simple  model  of  input  de- 
mands is  used  to  test  whether  industrial  water  use 
is  sensitive  to  changes  to  input  prices  or  the  level 
of  production.  Demands  for  four  aspects  of  indus- 
trial water  use  (intake,  treatment  prior  to  use, 
recirculation,  and  treatment  prior  to  discharge)  are 
estimated  as  a  system  of  simultaneous  equations. 
The  data  set  is  a  1981  cross  section  of  firm  level 
observations  on  water  use  and  expenditure.  Empir- 
ical results  are  reported  for  four  manufacturing 
subgroups:  petrochemicals,  heavy  industry,  forest 
industry,  and  light  industry.  Intake  price  elasticities 
range  from  -0.12  to  -0.54  and  intake  elasticities 
with  respect  to  the  level  of  output  range  from  0.76 
to  1.90.  The  cross  price  elasticity  between  intake 
and  recirculation  is  positive  for  all  subgroups  (indi- 
cating substitutability)  and  ranges  from  0.14  to 
0.26.  (Author's  abstract) 
W89-03797 


DEPENDABLE  YIELD  EVALUATIONS:  HOW 
MUCH  WATER  IS  REALLY  THERE, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field  4A. 

W89-03877 


EFFECTS    OF   CONSERVATION    ON    DAILY 
WATER  USE, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic   entry   see   Field   3D. 

W89-03878 


ESTIMATED      WATER      USE      IN      SOUTH 
DAKOTA,  1985, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W89-04034 


PUMPAGE  DATA  FROM  PUBLIC-SUPPLY 
WELLS  AT  ANCHORAGE,  ALASKA,  1957-85. 
Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W89-04085 


COMPILATION  AND  ESTIMATION  OF 
PUMPAGE  FOR  THE  MAJOR  GROUNDWAT- 
ER USERS  IN  THE  COASTAL  PLAIN  OF  ALA- 
BAMA, 1960-85, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
J.  E.  Crownover. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-547,  1987.  35p,  2  fig,  2  tab. 

Descriptors:  'Groundwater,  'Water  use,  'Ala- 
bama, Pumpage,  Southeastern  Coastal  Plain  Aqui- 
fer System. 

This  report  provides  a  compilation  and  estimation 
of  groundwater  pumpage  for  selected  public  sys- 
tems located  in  the  Southeastern  Coastal  Plain 
aquifer  system  in  Alabama.  The  groundwater 
pumpage  use  and  the  source  of  data  are  given  for 
each  year  during  the  period  of  1960-85.  (USGS) 
W89-04153 


WATER  USE  DATA  COLLECTION  PRO- 
GRAMS AND  REGIONAL  DATA  BASE  OF 
THE  GREAT  LAKES-ST.  LAWRENCE  RIVER 
BASIN  STATES  AND  PROVINCES, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 


W89-04154 


EXPERIENCE  IN  USING  THE  WATER  RE- 
SOURCES OF  THE  NOVOSIBIRSK  RESER- 
VOIR, 

V.  P.  Bityukov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  17-22,  July  1988.  1  ref.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  18-22, 
January  1988. 

Descriptors:  'Dam  effects,  'Water  demand,  'Res- 
ervoirs, 'Competing  use,  'Soviet  Union,  'Water 
resources  development,  Water  shortage,  Novosi- 
birsk Reservoir,  Hydroelectric  power,  Confer- 
ences, Management  planning,  Ob  River,  Naviga- 
tion. 

The  Ob  River  was  dammed  in  1956  to  form  the 
Novosibirsk  Reservoir  (Soviet  Union),  which  im- 
pounds 8.8  billion  cu  m  of  water  and  has  a  useful 
capacity  of  4.4  billion  cu  m.  The  water  resources 
of  the  reservoir  are  used  for  power  production, 
navigation,  water  supply,  fishery,  and  agriculture 
(irrigation).  These  uses  compete  for  water  and  the 
conflicts  are  likely  to  become  worse  in  the  future, 
particularly  if  dry  years  as  serious  as  1900  and  1901 
were  to  recur.  During  the  30-yr  period  of  oper- 
ation of  the  hydro  development,  changes  have 
occurred  in  the  natural  conditions  on  the  stretch  of 
the  Ob  River  adjacent  to  the  hydro  development. 
The  most  serious  of  these  is  the  deformation  of  the 
river  channel  in  the  lower  pool  of  the  hydrosta- 
tion,  which  has  caused  a  considerable  shortage  of 
water  resources  in  years  with  low  runoff.  Over  the 
period  1975-1986  a  series  of  conferences  and  semi- 
nars explored  the  anticipated  future  problems  in 
operating  the  reservoir  to  protect  the  rights  of 
interested  parties  while  preserving  the  water  qual- 
ity and  habitats  in  the  reservoir.  Several  of  the 
emerging  water  resources  issues  and  the  plans  of 
the  water-management  complex  for  dealing  with 
each  are  discussed.  (Rochester-PTT) 
W89-04194 


RECREATIONAL  USE  OF  THE  RESERVOIRS 
OF  HYDROELECTRIC  AND  PUMPED-STOR- 
AGE  STATIONS, 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04224 


STEP-AHEAD  STATE  FORECASTING  USING 
STREAMFLOW  OBSERVATIONS, 

Ente   Nazionale   per   l'Energia   Elettrica,   Mestre 

(Italy).  Servizio  Idrologico. 

G  Ceccone. 

Agricultural  Water  Management  AWMADF,  Vol. 

13,  No.  2-4,  p  169-183,  June  1988.  10  fig,  7  tab,  6 

ref. 

Descriptors:  'Streamflow,  'Water-supply  manage- 
ment, 'Water  demand,  'Statistical  methods,  'Hy- 
drologic data,  Step-ahead  state  forecasting,  Water 
supply,  Forecasting,  Future  planning,  Management 
planning,  Optimization,  Value,  Frequency  analysis, 
Po  River. 

A  simple  method  of  forecasting  the  future  monthly 
degree  of  satisfaction  of  an  assigned  water  demand 
instead  of  the  future  supply  is  presented.  The 
supply  series  Q(t)  is  transformed  into  a  state  series 
S(t),  each  state  being  defined  by  the  ordinal 
number  j  =  1,  J  of  the  interval  containing  the  value 
of  supply,  the  intervals  being  defined  by  assigned 
J-l  water  demand  levels.  Small  collections  of 
c=  1,2,3,4  successive  states  are  considered  to  form 
representational  seasonal  objects  O  sub  k(t)=  (S(t- 
c+l);..;S(t))  which  define  local  terminal-month  k 
shapes  within  the  state  series.  For  every  month  k, 
the  frequency  of  occurrence  of  each  object  in  the 
historical  series  is  used  to  select  dominant  objects, 
which  provide  the  decision  criterion  for  the  future 
state   value  in   time   t,   when   the   c-1   states   S(t- 

c+1) S(t-l)  are  known.  Monthly  data  from  the 

Po  river  watershed  are  used  to  simulate  step-ahead 
state  forecasting  with  various  values  of  J  and  c.  A 
thirty  year  span  of  the  historical  record  was  used 
to  estimate  the  dominant  objects,  the  remaining 
data  being  used  to  make  step-ahead  state  forecast- 
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ing.  As  a  result,  the  comparison  of  actual  and 
forecasted  states  shows  the  existence  of  an  optimal 
value  of  c  for  J  =  2,3,. ..5,  which  maximizes  the  total 
number  of  correct  state  forecasts.  The  application 
of  the  method,  for  both  constant  and  seasonal 
water-demand  levels,  to  two  streamflow  series 
with  different  characteristics  of  persistence  shows 
the  convenience  of  considering  objects  with  c  =  2 
consecutive  states.  The  increase  in  the  number  of 
correct  state  forecasts  from  the  c=l  to  the  c  =  2 
model  is  about  5%  for  the  constant  demand,  and 
10-40%  for  the  seasonal  demand.  (Author's  ab- 
stract) 
W89-04261 


CONJUNCTIVE  USE  OF  WATER  FOR  IRRI- 
GATION, MUNICIPAL  AND  INDUSTRIAL 
WATER  SUPPLY  IN  ISTRA,  YUGOSLAVIA, 

Rijeka  Univ.  (Yugoslavia).  Faculty  of  Civil  Engi- 
neering. 
Z.  Kos. 

Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  211-224,  June  1988.  5  fig,  1  tab,  3  ref. 

Descriptors:  'Water  management,  'Industrial 
water,  'Yugoslavia,  'Regional  planning,  'Munici- 
pal water,  'Irrigation  requirements,  'Water 
demand,  'Reservoir  storage,  'Groundwater  man- 
agement, 'Conjunctive  use,  Istra  peninsula,  Long- 
term  planning,  Water  storage,  Soil  types,  Water 
shortage,  Water  deficit,  Reservoir  construction. 

The  Istra  peninsula  in  north-west  Yugoslavia 
covers  an  area  of  3100  sq  km  and  has  about  200,000 
inhabitants.  The  extensive  plains  with  a  thick  top 
soil  of  terra  rossa  and  alluvial  soils  are  suitable  for 
high-yield  crop  development,  particularly  orchards 
and  vegetables.  However,  in  spite  of  relatively 
high  rainfall  a  lack  of  water  for  all  needs  exists  due 
to  unfavorable  orographic  and  geologic  conditions 
that  prevent  the  water  from  being  stored  as  a 
supplementary  source.  Comprehensive  investiga- 
tions indicated  the  most  serious  limitation  for  inten- 
sive agricultural  development  is  the  deficit  of 
water  in  the  growing  season.  The  consideration  of 
a  proposed  plan  for  long-term  water  supply  for 
irrigation,  a  significant  change  in  the  traditional 
cropping  pattern,  and  the  hydrotechnical  solution 
of  constructing  a  dozen  storage  reservoirs  will 
meet  the  regions  water  needs  up  to  the  year  2015. 
Due  to  the  exhaustion  of  underground  water  re- 
sources that  the  planned  water-resources  systems 
will  meet  the  water  needs  for  all  users  (population, 
tourism,  industry,  and  agriculture)  over  the  next 
fifty-year  period  primarily  by  constructing  appro- 
priate storage  basins  for  storing  surface  water. 
(White-Reimer-PTT) 
W89-04264 


MODELING  DERIVED  DEMAND  FOR  IRRI- 
GATION WATER, 

Politechnika  Warszawska  (Poland).  Inst,  of  Envi- 
ronmental Engineering. 
J.  Kindler. 

Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  403-410,  June  1988.  3  fig,   11  ref. 

Descriptors:  'Model  studies,  'Irrigation,  'Water 
demand,  Demand  modeling,  Irrigation  efficiency, 
Irrigation    requirements,    Mathematical   modeling. 

Demand  modeling  is  an  attempt  to  identify  princi- 
pal demand-generating  factors  and  to  model  how 
these  factors  influence  each  other  and  the  demand 
itself.  The  essence  of  water-demand  modeling  is 
that  the  models  contain  the  price  of  water  as  a 
variable.  Analysis  of  efficiency  in  the  use  of  water 
for  irrigation  can  be  facilitated  by  demand-model- 
ing, which  is  an  attempt  to  identify  principal 
demand-generating  factors  and  to  show  how  these 
factors  influence  each  other  and  the  demand  itself. 
One  of  the  fundamental  difficulties  in  demand- 
modeling  is  scarcity  of  a  sufficient  data  base  con- 
cerning irrigation  water  withdrawals  under  differ- 
ent physical,  economic  and  institutional  conditions. 
Man's  cognitive  capacities,  learning  abilities  and 
his  rates  of  information  processing,  these  psycho- 
logical variables  are  disregarded  in  the  current 
demand  models.  The  emerging  interactive  ap- 
proaches to  modeling  may  overcome  at  least  some 
of  these  limitations.  Reliable  water-demand  models 


which  show  how  irrigation-water  withdrawals  will 
change  in  response  to  various  prices,  regulations, 
technological  innovations,  and  other  factors  are 
important  in  the  development  and  use  of  water 
resources.  (White-Reimer-PTT) 
W89-04279 


GROUNDWATER      RESOURCES      IN      THE 
NORTH  CHINA  PLAIN, 

Zhengding  Inst,  of  Hydrogeology  and  Engineering 

Geology  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04324 


WATER  RESOURCES  AND  THEIR  UTILIZA- 
TION IN  SASKATCHEWAN,  CANADA, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
U.  T.  Hammer. 

Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  228-233,  January  1988. 
4  fig,  2  tab,  10  ref.  NSERC  Grant  1412. 

Descriptors:  'Water  use,  'Saskatchewan,  Canada, 
'Fishing,  'Mineral  industry,  'Hydroelectric 
power,  'Recreation,  Crustaceans,  Shrimp,  Lakes, 
Streams,  Geography,  Flow  rates,  Reservoirs,  Fish, 
Minerals,  Pulp  and  paper  industry,  Sodium  sulfate, 
Sodium,  Magnesium,  Boating,  Swimming,  Birds, 
Waterfowl,  Hunting. 

Saskatchewan  has  as  great  a  variability  of  lake 
water  salinity  as  any  geographic  region  of  compa- 
rable size  in  the  world.  Most  of  the  lakes  (83,000) 
are  found  in  the  Precambrian  Shield  and  are  fresh- 
water. A  few  of  these  lakes  are  larger  than  1000  sq 
km,  but  most  lakes  are  very  small.  Another  10,000 
lakes  occur  on  glacial  till  south  of  the  Shield. 
While  many  of  these  lakes  are  fresh  some  are 
subsaline  such  as  those  in  the  Qu'Appelle  River 
valley.  Streams  are  most  prevalent  on  the  Precam- 
brian Shield  with  large  flows  occurring  in  the 
Churchill  and  Fond  du  Lac  rivers.  In  the  southern 
half  of  the  province  the  North  and  South  Saskatch- 
ewan Rivers  flow  through  but  most  of  their  waters 
are  derived  from  the  Rocky  Mountains  in  Albeta. 
Large  reservoirs  have  been  constructed  on  the 
Churchill  (Whitesand),  South  Saskatchewan  (Lake 
Diefenbaker)  and  Saskatchewan  (Tobin  Lake,  Co- 
dette  Lake)  Rivers  to  develop  hydroelectricity. 
During  1985  they  produced  1.943  million  mega- 
watt hours  of  energy  providing  16.4%  of  Saskatch- 
ewan power  production.  Thermal  power  produc- 
tion utilizes  water  for  cooling  but  the  amounts 
utilized  are  relatively  small.  Lake  Diefenbaker  also 
supplies  irrigation  water  to  about  38,000  ha  of 
farmland.  Small  dams  on  other  systems,  maintain 
lake  levels  so  water  can  be  used  for  municipal 
supplies  and  irrigation.  About  100,000  ha  are  now 
irrigated  in  Saskatchewan.  A  potential  for  another 
108,000  ha  exists.  Other  water  uses  include  sport 
fishing,  which  involves  250,000  people;  brine 
shrimp  production;  mineral  production  (mostly 
sodium  sulfate,  used  in  the  pulp  and  paper  indus- 
try); and  recreation,  including  fishing,  boating,  and 
water  skiing.  Lakes  are  also  widely  used  by  water- 
fowl, and  extensive  hunting  occurs  each  fall. 
(Doria-PTT) 
W89-O4502 


WATER  APPEARANCE  AND  RECREATIONAL 

USE  OF  10  LAKES  OF  THE  NORTH  ISLAND 

(NEW  ZEALAND), 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04541 

6E.  Water  Law  and  Institutions 


ALTERNATE  CONCENTRATION  LIMIT 
GUIDANCE:  BASED  ON  SECTION  264.94  (B) 
CRITERIA.  PART  II:  CASE  STUDIES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Solid  Waste. 

For  primary  bibliographic  entry  see  Field  5G. 
W 89-03 369 


SCIENCE,  ENGINEERING,  AND  THE  LAW  ON 
WESTERN  SUNBELT  RIVERS, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
W.  L.  Graf. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  43,  No.  3,  p  221-225,  May/June  1988.  41  ref. 

Descriptors:  'Water  law,  'Water  rights,  'Rivers, 
'Legal  aspects,  'Arid-zone  hydrology,  'Engineer- 
ing, Sunbelt,  Geomorphology,  Geologic  history, 
Humid  areas,  Planning,  Policy  making,  Boundary 
disputes. 

The  Sunbelt  lies  in  the  region  south  of  the  eight- 
inch  annual  snowfall  line;  from  the  hydrologic 
perspective,  the  Sunbelt  has  two  parts,  a  western 
arid  section  and  an  eastern  humid  section.  In  the 
period  from  1870  to  1910,  western  Sunbelt  experi- 
ences played  significant  roles  in  development  of 
the  sciences  of  hydrology  and  geomorphology. 
These  early  efforts  emphasized  understanding 
long-term  (thousands  to  millions  of  years)  land- 
scape development,  however;  and  when  hydrology 
and  geomorphology  turned  to  shorter-term  proc- 
esses of  interest  to  the  planner  and  policymaker, 
humid-region  inputs  became  dominant.  As  scientif- 
ic generalization  become  well  established,  they 
become  part  of  engineering  principles  and  applica- 
tions. Because  geomorphologic  and  hydrologic 
theories  to  explain  river  behavior  are  not  well- 
suited  to  the  western  Sunbelt,  the  engineering  ap- 
proaches derived  from  them  are  not  readily  adapt- 
ed to  the  region.  Most  American  environmental 
law  is  developed  from  English  common  law  as 
applied  in  the  humid  northeastern  United  States. 
Even  the  seemingly  simple  approach  of  using  a 
river  course  as  a  political  boundary  becomes  diffi- 
cult in  the  western  Sunbelt.  The  legal  and  planning 
communities  can  improve  their  contributions  to 
dealing  with  western  Sunbelt  rivers  by  developing 
case  law  on  local  western  conditions  rather  than 
by  arbitrarily  importing  concepts  from  other  re- 
gions. (Shidler-PTT) 
W89-03418 


INDIAN  WATER  RIGHTS, 

Nevada  Univ.,  Reno.  Dept.  of  Agricultural  Eco- 
nomics. 

D.  R.  Franklin,  and  J.  J.  Jacobs. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  43,  No.  3,  p  234-238,  May /June  1988.  9  ref. 

Descriptors:  'Indian  water  rights,  'Water  rights, 
'Indian  reservations,  'Water  law,  Legal  aspects, 
Reservation  doctrine,  Irrigable  land,  Administra- 
tion, Water  resources  development,  Alternative 
planning,  Cost-benefit  analysis,  Irrigation  pro- 
grams, Employment. 

In  1908,  the  Supreme  Court  ruled  that  the  United 
States  did  implicitly  reserve  water  in  sufficient 
quantity  to  meet  the  primary  purpose  of  the  Fort 
Belknap  Reservation  in  Montana.  The  Federal  Re- 
serve Doctrine  has  been  firmly  established  through 
case  law.  However,  many  questions  regarding  the 
quantification  and  administration  of  federal  re- 
served water  rights  remain  unanswered.  With 
regard  to  quantification,  the  quantity  of  water  in 
Indian  water  rights  cases  has  been  tied  to  the 
primary  purpose  of  the  reservation;  it  is  that  quan- 
tity of  water  needed  to  meet  the  practicably-irriga- 
ble acreage  on  the  reservation.  In  only  a  few  cases 
have  the  courts  addressed  the  difficult  issue  of 
administering  Indian  water  rights.  The  courts  have 
allowed  the  transfer  of  Indian  water  rights  within 
reservation  lands  to  non-Indians.  Finally,  the  ques- 
tion of  alternatives  to  improving  the  well-being  of 
Indians  other  than  water  development  has  never 
been  considered.  Benefit-cost  analyses  of  irrigation 
projects  reveal  the  relatively  few  jobs  provided 
and  the  small  increase  in  income  after  paying  for 
operation  and  maintenance  costs,  let  alone  repay- 
ment of  the  capital  investment.  Alternative  invest- 
ments should  be  investigated  as  a  means  to  im- 
prove the  standard  and  quality  of  life  on  Indian 
reservations.  Regardless  of  the  granting  of  water 
rights,  the  investment  of  public  funds  to  develop 
these  rights  for  irrigation  would  have  only  minor 
impact  on  employment  and  income  and,  thereby, 
the  quality  of  life  on  Indian  reservations.  (Shidler- 
PTT) 
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WATER  RESOURCES  PLANNING— Field  6 


W89-03419 


NATION'S  WATER  QUALITY:  INTO  THE  21ST 
CENTURY, 

Environmental   Protection   Agency,   Washington, 

DC.  Municipal  Facilities  Div. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-03670 


SELECTED  MUNICIPAL  SLUDGE  TOPICS. 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic   entry   see   Field   5D. 

W89-03672 


MICHIGAN'S  PROCESS  FOR  REGULATING 
TOXIC  SUBSTANCES  IN  SURFACE  WATER 
PERMITS, 

Michigan  Dept.  of  Natural  Resources,   Lansing. 

Surface  Water  Quality  Div. 

For  primary  bibliographic  entry   see   Field   5G. 

W89-03674 


DEVELOPING  MANAGEMENT  POSITIONS 
FOR  ACIDIC  EMISSION  REDUCTION  NEGO- 
TIATIONS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03685 


ENVIRONMENTAL  PROJECTS:  VOLUME  S. 
PART  ONE:  STUDY  OF  SUBSURFACE  CON- 
TAMINATION, PART  TWO:  GUIDE  TO  EM- 
PLEMENT  ENVIRONMENTAL  COMPLIANCE 
PROGRAMS. 

Jet  Propulsion  Lab.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03743 


INTERNATIONAL  METEOROLOGICAL  IN- 
STITUTE IN  STOCKHOLM  ANNUAL 
REPORT,  JULY  1986-JUNE  1987. 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA   22161,    as   N88-20755. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

October  1987.  51p,  3  fig. 

Descriptors:  *Institutions,  'Research  facilities, 
•Meteorology,  Sweden,  Fluid  dynamics,  Geo- 
chemistry, Biochemistry,  Atmospheric  physics, 
Publications. 

The  International  Meteorological  Institute  in 
Stockholm  (IMI)  was  created  in  1955  by  decision 
of  the  Swedish  Parliament  with  the  objective  'to 
conduct  research  in  meteorology  and  associated 
fields  and  to  promote  international  scientific  coop- 
eration within  meteorology'.  The  most  important 
function  of  the  Institute  is  to  provide  possibilities 
for  foreign  scientists  to  work  in  Sweden  for  vary- 
ing periods  of  time  in  close  collaboration  with  their 
Swedish  colleagues.  The  research  work  at  the 
International  Meteorological  Institute  is  organized 
in  three  sections:  dynamic  meteorology  and  geo- 
physical fluid  dynamics;  chemical  meteorology 
and  biogeochemistry;  and  atmospheric  physics. 
This  annual  report  summarizes  the  year's  research 
activities  in  these  fields,  as  well  as  international 
activities  and  finances.  Visiting  scientists  are  also 
listed  as  are  publications  and  reports  produced 
(Lantz-PTT) 
W89-03754 


ESTABLISHING  AND  MEETING  GROUND 
WATER  PROTECTION  GOALS  IN  THE  SU- 
PERFUND  PROGRAM, 

Environmental   Protection   Agency,    Washington, 

For  primary  bibliographic  entry  see  Field  5G 
W89-03784 


HOW   CLEAN   IS   CLEAN.  THE   NEED   FOR 
ACTION, 


General  Electric  Co.,  Fairfield,  CT. 

For   primary   bibliographic   entry   see   Field    5G. 

W89-03787 


Water  Law  and  Institutions — Group  6E 

Descriptors:  'Communication,  'Public  relations, 
'Regulations,  'Management  planning,  Water  man- 
agement, Public  policy,  Drinking  water. 


HOW  CLEAN  IS  CLEAN.  AN  ENVIRONMEN- 
TALIST PERSPECTIVE, 

Environmental  Defense  Fund,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-03788 


GROUND  WATER  CONTAMINATION  ISSUES 
IN  SANTA  CLARA  COUNTY,  CALIFORNIA:  A 
PERSPECTIVE, 

Santa  Clara  Valley  Water  District,  San  Jose,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W89-03789 


INTERNATIONAL  INSTITUTE  FOR  LAND 
RECLAMATION  AND  IMPROVEMENT: 
ANNUAL  REPORT  1987. 

International  Institute  for  Land  Reclamation  and 
Improvement  (ILRI),  Wageningen,  The  Nether- 
lands. 1988.  112p. 

Descriptors:  'Land  reclamation,  'Public  health, 
'Irrigation  programs,  'Wells,  'Water  supply  de- 
velopment, 'Indonesia,  'India,  Organizations,  Re- 
search facilities,  Publications. 

The  International  Institute  for  Land  Reclamation 
and  Improvement  is  an  organization  which  collects 
and  disseminates  information  and  conducts  re- 
search on  land  and  water  problems  in  developing 
countries.  Their  1987  Annual  Report  contains  arti- 
cles on  malaria  control  in  Indonesia  and  irrigation 
management  and  public  well  development  in  India. 
Besides  these  articles,  the  report  also  contains  sec- 
tions on  Consultancy  and  Training,  Publishing  and 
Information,  and  Organization.  (See  W89-03794 
thru  W89-03796)  (Fish-PTT) 
W89-03793 


IRRIGATION     WATER     MANAGEMENT     IN 
THE  TUNGABHADRA  SCHEME,  INDIA, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 
W89-03795 


CAN  PUBLIC  NOTIFICATION  WORK  FOR 
YOU, 

J.  W.  Hoffbuhr. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  10,  p  37-38,  October  1988. 
1  tab. 

Descriptors:  'Communication,  'Public  relations, 
'Regulations,  Water  management,  Public  policy, 
Attitude,  Drinking  water. 

Public  notification  requirements  of  the  Safe  Drink- 
ing Water  Act  are  viewed  by  some  water  utility 
managers  as  negative  and  unnecessary.  Regulations 
are  explained  and  utility  managers  are  advised  how 
to  prepare  public  notices,  emphasizing  how  such 
notices  can  have  positive  effects  if  used  to  increase 
consumer  awareness  of  the  challenges  and  needs  of 
water  utilities.  The  tone  of  a  public  notice  has  a 
major  effect  on  the  public's  perception  of  the 
water  system.  Public  notices  certainly  can  be  a 
negative  experience  if  they  are  the  only  time  con- 
sumers hear  about  their  drinking  water.  Water 
suppliers  need  to  shed  the  image  of  'silent  service' 
and  make  an  deliberate  effort  to  inform  consumers 
about  the  water  system,  how  rates  are  established, 
the  true  cost  of  providing  safe  drinking  water,  and 
the  requirements  set  forth  in  the  Safe  Drinking 
Water  Act.  (Vernooy-PTT) 
W89-03885 


MANAGEMENT  ASPECTS  OF  PUBLIC  NOTI- 
FICATION REQUIREMENTS, 

Ann  Arbor,  MI. 

W.  H.  Abbott. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  10,  p  39-41,  October  1988. 

1  tab. 


New  public  notification  requirements  will  chal- 
lenge many  US  water  utilities  to  re-examine  public 
information  attitudes  and  practices.  These  require- 
ments and  the  industry's  reactions  to  them  are 
discussed  and  water  utility  managers  are  encour- 
aged to  take  a  proactive  position  toward  keeping 
customers  informed  and  educated  on  a  broad  range 
of  drinking  water  issues.  A  successful  public  infor- 
mation program  implemented  in  1977  by  the  Ann 
Arbor  (Mich.)  Utilities  Department  is  highlighted. 
Information,  which  is  always  short  and  easy  to 
read,  is  routinely  printed  on  the  reverse  side  of 
postcard-size  quarterly  utility  bills.  Competition 
for  this  space  has  increased  as  other  city  depart- 
ments and  agencies  submit  copy  in  hope  of  having 
it  used.  This  broad  interest  in  using  the  space, 
along  with  positive  comments  from  customers,  in- 
dicates that  the  items  are  well  read.  (Author's 
abstract) 
W89-03886 


RISK  COMMUNICATION:  AN  AVENUE  FOR 
PUBLIC  INVOLVEMENT, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Office  of  Science  and  Research. 

J.  A.  Shaw,  and  J.  Herb. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  10,  p  42-44,  October  1988 

6ref. 

Descriptors:  'Communication,  'Public  participa- 
tion, 'Public  relations,  'Risks,  Evironmental 
policy,  Regulations,  Decision  making,  New  Jersey. 

Government  agencies  dealing  with  environmental 
issues  have  traditionally  excluded  the  public  from 
the  regulatory  decision-making  process,  opting  in- 
stead to  solicit  public  comment  mainly  after  deci- 
sions have  been  made.  Faced  with  increasing 
health  threats  from  environmental  contaminants 
and  fearing  a  loss  of  control  over  decisions  that 
affect  their  lives,  the  public  is  demanding  to  be 
involved  throughout  the  regulatory  process. 
Recent  research  on  risk  communication  offers  reg- 
ulatory agencies  a  framework  for  developing  new 
approaches  to  public  involvement.  One  example  of 
such  framewaork  is  the  Risk  Communication  Unit 
(RCU)  of  the  New  Jersey  Department  of  Environ- 
mental Protection  (NJDEP)  Division  of  Science 
and  Research.  Its  responsibilities  include  undertak- 
ing research  that  is  specifically  designed  to  identify 
effective  strategies  for  NJDEP  interaction  with 
citizens  and  communities,  testing  and  developing 
those  strategies  through  case  studies,  integrating 
effective  strategies  into  a  comprehensive  protocol, 
assessing  the  protocol's  effect  on  agency  policy, 
and  protocol's  effect  on  agency  policy,  and  helping 
integrate  successful  strategies  into  NJDEP  pro- 
grams. An  initial  RCU  project  was  a  two-year 
survey  of  public  perceptions  of  environmental  haz- 
ards, which  resulted  in  the  NJDEP  gaining  a  new 
awareness  of  the  considerable  growth  in  the  pub- 
lic's level  of  sophistication  and  overall  knowledge 
of  risks.  A  second  RCU  project  developed  a  risk 
communication  manual  designed  to  assist  manage- 
ment and  staff  in  focusing  on  risk  communication 
issues.  Shared  control  of  the  process  can  help  shift 
the  focus  from  process  to  the  issues  and  make  it 
possible  to  find  mutually  acceptable  solutions  that 
are  reached  through  a  fair  and  equitable  process. 
(Vernooy-PTT) 
W89-03887 


EXTENSION'S  ROLE  IN  SOIL  AND  WATER 
CONSERVATION, 

North  Carolina  State  Univ.  at  Raleigh. 

For   primary   bibliographic   entry   see   Field   4D 

W89-03892 


CHALLENGE     OF     A     VITAL     RESOURCE 
ALONG  THE  ATCHAFALAYA, 

Corps  of  Engineers,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field   6G. 

W89-03990 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  FOR  THE  ARKANSAS  RIVER  BASIN 
COMPACT,  ARKANSAS-OKLAHOMA,  1986 
WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04058 


EXTERNALITY  AND  EQUITY  IMPLICA- 
TIONS OF  PRIVATE  EXPLOITATION  OF 
GROUND-WATER  RESOURCES, 

Institute  of  Rural  Management,  Anand  (India). 
T.  Shah. 

Agricultural  Systems  AGSYD5,  Vol.  28  p  119-139, 
1988.  4  fig,  3  tab,  20  ref. 

Descriptors:  *Groundwater  availability,  'Ground- 
water  management,  'Economic  aspects,  *India, 
Water  extraction  mechanisms,  Pumping,  Wells, 
Water  table  decline,  Saline  water  intrusion,  Draw- 
down, Aquifers,  Coastal  aquifers,  Irrigation  canals. 

Private  exploitation  of  groundwater  resources  has 
several  important  effects  in  India:  inequities  caused 
by  unequal  access,  diseconomies  caused  by  cluster- 
ing of  modern  Water  Extraction  Mechanisms  and 
permanent  decline  in  water  table  due  to  excessive 
pumping,  seepage  of  saline  water  into  coastal 
aquifers  due  to  lowering  of  groundwater  table,  and 
the  potential  that  private  Water  Extraction  Mecha- 
nisms offer  to  mitigate  diseconomies  in  the  form  of 
water-logging  and  build-up  of  soil  salinity  in  com- 
mand areas  of  canals.  Unequal  rate  of  water  use  by 
owners  of  modern  Water  Extraction  Mechanisms, 
coupled  with  the  lack  of  properly  specified  proper- 
ty rights  on  groundwater,  enables  them  to  earn  a 
surplus  for  which  they  are  not  obliged  to  compen- 
sate the  community.  The  yield  of  a  well  is  deter- 
mined by  the  ease  and  speed  with  which  water  can 
move  through  the  aquifer,  the  drawdown  available 
in  the  well  as  a  result  of  pumping,  etc.  Coastal 
areas  have  a  very  fragile  groundwater  balance.  In 
coastal  aquifers,  fresh  water  with  its  lower  specific 
gravity  floats  on  a  layer  of  saline  water.  Lowering 
of  the  water  table  beyond  a  certain  depth  leads  to 
the  intrusion  of  sea  water  into  the  aquifer.  In  the 
command  areas  of  many  of  India's  canal  irrigation 
projects,  rising  water  tables  and  the  build-up  of 
salts  in  the  topsoils  have  emerged  as  major  social 
problems.  Investments  in  drainage  and  canal  lining 
supported  by  organizational  reforms  involving 
greater  participation  by  users  in  maintenance  and 
management  of  the  systems  have  been  discussed  as 
a  feasible  solution.  Private  water  extraction  capac- 
ity in  canal  commands  follows  a  pattern  opposite 
to  what  is  required  to  ensure  a  stable  equilibrium  in 
the  water  table  movements.  Public  control  of 
groundwater  resources  may,  in  theory,  provide  an 
alternative;  however,  existing  evidence  about  man- 
agement capacities  available  in  the  third  world 
irrigation  systems  raises  serious  doubts  about  its 
viability.  (Davis-PTT) 
W89-04303 


6F.  Nonstructural  Alternatives 


EFFECT  OF  HYDROTECHNICAL  CONSTRUC- 
TION ON  THE  SOIL-COVER  COMPLEX  OF 
RIPARIAN  TERRITORIES  AND  NATURE 
CONSERVATION  MEASURES, 

For  primary  bibliographic  entry  see  Field  6G. 
W89-04219 


I 


6G.  Ecologic  Impact  Of 
Water  Development 


COLUMBIA  RIVER  BASIN  FISH  AND  WILD- 
LIFE PROGRAM  WORK  PLAN  FOR  FISCAL 
YEAR  1988. 

Bonneville  Power  Administration,  Portland,  OR. 

Div.  of  Fish  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03335 


EFFECTS  OF  POST-DAM  FLOODING  ON  RI- 
PARIAN   SUBSTRATES,    VEGETATION,    AND 


INVERTEBRATE  POPULATIONS  IN  THE 
COLORADO  RIVER  CORRIDOR  IN  GRAND 
CANYON,  ARIZONA, 

Glen  Canyon  Environmental  Studies,  Flagstaff, 
AZ. 

L.  E.  Stevens,  and  G.  L.  Waring. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-183488. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Terrestrial  Biology  of  the  Glen  Canyon  Environ- 
mental Studies,  April  15,  1986.  166p,  19  fig,  9  tab, 
62  ref,  4  append. 

Descriptors:  *Glen  Canyon  Dam,  *Dam  effects, 
•Arizona,  'Grand  Canyon,  *Water  resources  de- 
velopment, 'Ecological  effects,  'Colorado  River, 
'Riparian  vegetation,  Flooding,  Organic  matter, 
Suspended  solids,  Mortality,  Invertebrates,  Reser- 
voir operation. 

During  the  17  years  required  for  the  filling  off  the 
reservoir  behind  Glenn  Canyon  Dam,  a  new  ripari- 
an ecosystem  became  established  downriver.  Since 
the  reservoir  bace  full  flooding  has  exerted  signifi- 
cant impacts  on  riparian  substrates,  riparian  plant 
communities,  and  invertebrate  herbivore  popula- 
tions in  the  Colorado  River  riparian  corridor  in 
Grand  Canyon.  Riparian  substrates  were  scoured 
and  leached  by  flooding  in  1983.  Base  cation  con- 
centrations, %  organic  material,  and  %  silt  +  clay 
decreased  relative  to  the  substrate  surface  level 
following  flooding,  while  pH  remained  unchanged. 
Increased  %  sand  in  this  system  implies  increased 
rates  of  erosion,  leaching,  and  desiccation  of  beach 
substrates,  conditions  which  represent  a  significant 
decline  in  habitat  quality  for  existing  and  future 
riparian  plant  life.  Flood-induced  plant  mortality 
was  significant  in  this  system,  and  reduced  riparian 
plant  abundance  by  more  than  50%  below  the 
1,700  cu  m/sec  stage.  Sources  of  mortality  includ- 
ed: (1)  removal,  which  was  dependent  on  plant 
architecture;  (2)  drowning/thrashing;  and  (3) 
burial  beneath  newly  deposited  fluvial  sediments. 
Mortality  was  strongly  differential,  with  relatively 
high  survivorship  of  Tamarix  chinensis,  Salix 
exigua,  and  S.  gooddingii,  and  low  survivorship  of 
Baccharis  spp.,  Brickellia  longifolia,  and  xeric- 
adapted  species.  Flooding  did  not  eliminate  any 
species  from  this  system.  In  1983  and  1984  flooding 
promoted  germination  of  riparian  plant  seedlings, 
especially  Tamarix  and  Baccharis;  however,  recov- 
ery of  the  habitat  through  recruitment  of  riparian 
plants  is  uncertain.  Flooding  negatively  affected 
invertebrate  herbivore  populations  on  Tamarix  and 
Salix  exigua  in  1983,  but  was  correlated  with  an 
outbreak  of  Opsius  stactogalus  on  Tamarix  in  1984. 
Flooding  also  negatively  affected  terrestrial  and 
fossorial  invertebrate  populations.  Trophic  rela- 
tionships between  terrestrial  and  aquatic  compo- 
nents of  the  riparian  ecosystem  are  complex  in  this 
system  and  are  described  in  relation  to  suggested 
changes  in  the  operating  criteria  of  Glen  Canyon 
Dam.  (Author's  abstract) 
W89-03346 


MONITORING  BIRD  POPULATION  DENSI- 
TIES ALONG  THE  COLORADO  RIVER  IN 
GRAND  CANYON, 

Glen   Canyon    Environmental   Studies,   Flagstaff, 

AZ. 

B.  T.  Brown. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88-183520. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

January  30,  1987.  26p,  1  fig,  3  tab,  19  ref,  8  append. 

Descriptors:  'Dam  effects,  'Birds,  'Ecology, 
'Colorado  River,  'Population  density,  'Arizona, 
•Grand  Canyon,  Withdrawal,  Flooding,  Dams, 
Water  level. 

The  densities  of  riparian  breeding  birds  along  the 
Colorado  River  between  Glen  Canyon  Dam  and 
Diamond  Creek  were  documented  in  the  spring  of 
1986.  These  densities  were  compared  to  historical 
information  to  reveal  long-term  population  trends 
and  to  identify  rates  of  recovery  from  the  effects  of 
the  1983  surplus  water  releases  from  the  dam. 
Avian  density  at  established  study  sites  differed 
significantly  between  1984  and  1986.  The  differ- 
ences were  uniform  throughout  the  river  corridor, 
suggesting  one  or  more  large-scale,  regional  influ- 


ences. Mean  avian  density  in  the  new-high-water- 
zone  decreased  slightly  from  1984  to  1986.  Bell's 
Vireo,  Yellow  Warbler,  and  Common  Yellowth- 
roat  populations  declined  in  abundance  after  1983 
due  to  habitat  damage  and  nest  inundation.  Bell's 
Vireo  and  Yellow  Warbler  quickly  recovered,  ex- 
hibiting a  recovery  cycle  of  2-3  years.  Common 
Yellowthroat  failed  to  recover  by  1986  due  to  loss 
of  its  preferred  marshy  habitat.  The  densities  of 
five  indicator  species  of  obligate  riparian  birds 
have  increased  two-fold  or  more  from  1976  to 
1986,  in  spite  of  the  deleterious  effects  of  the  1983 
high  water  event.  Obligate  riparian  birds  have  been 
increasing  since  the  completion  of  Glen  Canyon 
Dam  in  1963  and  may  continue  if  outflow  from  the 
dam  does  not  exceed  maximum  powerplant  re- 
leases. (Author's  abstract) 
W89-03379 


INFAUNAL  BENTHIC  RECOLONIZATION 
AFTER  DREDGING  OPERATIONS  IN  LA 
CORUNA  BAY,  NW  SPAIN, 

Instituto  Espanol  de  Oceanographia,  La  Coruna 

(Spain).  Centro  Costero  del  La  Coruna. 

E.  Lopez-Jamar,  and  J.  Mejuto. 

Cahiers  de  Biologie  Marine  CBIMA5,  Vol.  29,  No. 

1,  p  37-49,  1988.  7  fig,  2  tab,  8  ref. 

Descriptors:  'Bivalves,  'Polychaetes,  'Dredging, 
•Environmental  effects,  Population  density,  Bio- 
mass,  Temporal  distribution,  Ecological  effects, 
Spain,  Population  dynamics. 

In  the  harbor  area  of  la  Coruna  Bay  (NW  Spain) 
there  is  a  muddy  sediment  infaunal  community 
dominated  by  the  bivalve  Thyasira  flexuosa  and 
the  polychaete  Chaetozone,  sp.,  whose  densities 
are  very  high  (15,000-20,000  individuals/sq  m). 
Dredging  operations  carried  out  near  a  recently 
built  dock  determined  that  in  this  area  the  original 
community  was  reduced  to  a  few  species  having 
short  life  cycles  and  to  newly  settled  specimens. 
After  the  completion  of  the  dredging  operations, 
temporal  variation  of  the  affected  area  was  fol- 
lowed during  one  year,  and  it  is  compared  with  a 
nearby  area  unaffected  by  dredging.  Species 
number,  density  and  biomass  increased  significant- 
ly after  the  end  of  the  dredging  period.  On  the 
other  hand,  similarity  between  the  dredged  and  the 
non-dredged  areas  increased  steadily  with  time. 
Diversity  values  increased  initially  owing  to  the 
recruitment  of  new  species,  but  then  decreased 
because  of  the  great  dominance  of  Thyasira  flex- 
uosa. The  recovery  of  the  dredged  zone  is  practi- 
cally attained  6  months  after  the  completion  of 
dredging  operations,  although  biomass  takes  longer 
to  reach  values  similar  to  those  of  the  unaffected 
area.  (Author's  abstract) 
W89-03475 


EFFECTS  OF  SEA  CAGE  SALMON  FARMING 
ON  SEDIMENT  NITRIFICATION  AND  DIS- 
SIMILATORY  NITRATE  REDUCTIONS, 

Cawthron  Inst.,  Nelson  (New  Zealand). 
H.  F.  Kaspar,  G.  H.  Hall,  and  A.  J.  Holland. 
Aquaculture  AQCLAL,  Vol.  70,  No.  4,  p  333-344, 
June  1988.  5  tab,  26  ref. 

Descriptors:  'Salmon,  'Aquaculture,  'Marine  sedi- 
ments, 'Nitrates,  'Water  pollution  sources,  'Nitri- 
fication, 'Denitrification,  Ammonia,  Organic  com- 
pounds, Phosphorus,  Nitrogen  removal,  Fish  farm- 
ing, New  Zealand,  Sedimentation  rates. 

Within  a  few  month  of  the  establishment  of  a  sea 
cage  salmon  farm  in  the  Marlborough  Sounds, 
New  Zealand,  sediment  physical  and  chemical 
characteristics  reflected  the  extremely  high  sedi- 
mentation rate  immediately  underneath  the  fish 
cages.  In  the  surface  sediment,  dry  weight  was 
reduced  to  about  one-third,  density  was  halved  and 
the  volatile  solids  content  increased  about  seven- 
fold compared  with  nearby  sediments.  Similarly, 
the  sediment  pools  of  ammonium,  organic  N  and 
total  phosphorus  were  much  higher  underneath  the 
cages  than  at  farther  removed  sites.  The  total  N/P 
ratios  were  the  same  (1.5)  in  the  surface  sediment 
underneath  the  cages  and  in  the  feed  but  markedly 
higher  in  the  less  affected  areas.  In  situ  nitrification 
and  denitrification  were  not   measureable  in  the 
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immediate  vicinity  of  the  salmon  farm.  The  poten- 
tials for  nitrification  and  denitrification  gradually 
increased  from  virtually  nil  underneath  the  fish 
cages  to  commonly  observed  rates  about  30  m 
from  the  cages.  The  complete  absence  of  denitrify- 
ing enzymes  in  the  salmon  farm  sediment  to  a 
depth  of  6  cm  explained  why  nitrate  diffusing  from 
the  water  column  into  the  sediment  was  not  deni- 
trified. Within  10  m  of  the  fish  cages  the  bulk  of 
added  N15-nitrate  was  reduced  to  N15-ammonium. 
The  results  demonstrate  that  nitrification/denitrifi- 
cation  in  the  immediate  vicinity  of  a  sea  cage  fish 
farm  is  not  a  significant  mechanism  of  N  removal. 
(Author's  abstract) 
W89-03477 


ENVIRONMENTAL  EFFECTS  OF  THE  HIGH 
DAM  AT  ASWAN, 

Colorado  Univ.,  Boulder.  Inst,  of  Behavioral  Sci- 
ence. 

G.  F.  White. 

Environment  ENTVAR,  Vol.  30,  No.  7,  p  4-11, 
34-40,  September  1988.  4  fig,  1  tab,  73  ref. 

Descriptors:  *Flood  control,  *Reservior  storage, 
•Hydroelectric  power,  *Dam  effects,  *Dams, 
•Water  resources  development,  'Environmental 
effects,  Channel  erosion,  Water  quality,  Naviga- 
tion, Water  supply,  Water  management. 

The  Aswan  High  Dam,  located  in  the  vicinity  of 
the  Nile  River's  first  cataract  at  Aswan,  Egypt, 
was  completed  in  1967  and  has  had  as  its  purposes 
the  following  three  basic  functions:  to  control  all 
floods  of  the  Nile  by  their  detention  in  the  reser- 
voir; to  store  water  from  each  annual  flood  so  that 
there  would  be  regulated  releases  for  irrigation  and 
other  purposes  throughout  the  year  and  over  a 
period  of  up  to  100  years,  regardless  of  low  flows 
upstream;  and  to  use  the  released  water  to  generate 
hydroelectric  power.  The  net  consequence  of  the 
dam's  regulation  of  streamflow  has  been  approxi- 
mately as  expected  in  1968;  although  several  earli- 
er studies  had  anticipated  severe  channel  erosion 
by  the  clear  waters,  the  recorded  annual  bed  deg- 
radation during  the  first  12  years  after  closure 
amounted  to  only  2.2,  3.0,  2.5  and  0.40  cm/yr  in  4 
reaches  where  measurements  were  taken.  Changes 
in  water  quality  in  the  Nile  downstream  from 
Aswan  can  be  described  principally  under  four 
major  parameters:  (1)  a  drop  in  turbidity;  (2)  an 
increase  of  dissolved  solids;  (3)  a  mounting  salt 
burden;  and  (4)  an  increase  in  phytoplankton  densi- 
ty. Navigation  downstream  from  the  dam  benefited 
from  the  elimination  of  low  flows  in  some  canals 
and  of  the  swift  currents  and  high  levels  during  the 
flood  season.  When  the  dam  was  initiated  it  was 
anticipated  that  the  powereplant  might  reach  total 
production  by  1980;  however,  all  Aswan  power 
was  not  sold  until  1986.  There  were  believed  to  be 
at  least  4  reasons  for  a  small  net  decline  in  irrigated 
land  despite  the  goal  to  increase  it:  (1)  previously- 
irrigated  land  was  consumed  by  the  construction 
of  new  industrial,  commercial,  and  residential 
structures;  (2)  the  amount  of  land  in  old  areas 
declined  slightly  because  of  waterlogging,  salinity, 
and  alkalinization;  (3)  brickmaking  claimed  more 
than  120  square  kilometers  of  soil  annually;  and  (4) 
a  substantial  part  of  the  newly-irrigated  land  was 
not  cultivated  because  of  unsuccessful  practices 
(Brock-PTT) 
W89-03538 


INTEGRATED  APPROACH  TO  HYDROPOW- 
ER  IMPACT  ASSESSMENT.  I.  ENVIRONMEN- 
TAL FEATURES  OF  SOME  NORWEGIAN 
HYDRO-ELECTRIC  LAKES, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

B.  Rorslett. 

Hydrobiologia  HYDRB8,  Vol.  164,  No.  1,  p  39-66, 

July  8,  1988.  14  fig,  5  tab,  79  ref. 

Descriptors:  'Dam  effects,  'Planning,  •Environ- 
mental impact,  'Reservoirs,  *Hydroelectric 
power,  'Norway,  Water  level  fluctuations,  Ero- 
sion, Natural  waters,  Surveys,  Lake  classification, 
Lake  morphometry,  Storage  reservoirs,  Optical 
properties,  Thermocline,  Research  priorities, 
Benthos. 

Concepts  relevant  to  environmental  impact-assess- 
ment  studies   on    hydropower   schemes   are   de- 


scribed. Norwegian  hydroelectric  lakes  (hydro- 
lakes)  and  their  environmental  features  are  de- 
scribed, and  evaluated  against  non-manipulated 
waters.  A  tentative  classification  of  hydrolakes  vs 
natural  waters  is  proposed.  The  need  for  a  multiple 
approach  to  habitat  classification  is  emphasized. 
Recommendations  for  future  biological  impact-as- 
sessment approaches  are  suggested.  Hydrolakes 
differ  broadly  from  natural  lakes  by  combining 
physical  features  not  ordinarily  co-occurring  in 
non-manipulated  water  bodies.  Storage-type  hy- 
drolakes (reservoirs)  feature  winter  drawdowns 
and  yearly  level  fluctuations,  whereas  other  types 
of  hydroelectric  lakes  have  elevated  water  levels 
throughout  winter.  Hydrochemistry  and  optics  of 
the  studied  hydrolakes  exhibited  no  clear  differ- 
ences from  non-impacted  Norwegian  inland 
waters.  All  lakes  had  signs  of  sublacustrine  ero- 
sional  activity  related  to  internal  waves  and  ther- 
mocline movements.  Future  research  should  care- 
fully evaluate  existing  hydrological  data,  or  even 
initiate  the  necessary  hydrological  gaging  sites 
whenever  feasible.  Biologists  should  adopt  fixed- 
coordinate  analysis  for  all  types  of  benthic  commu- 
nities and  they  should  attempt  to  develop  concep- 
tual, or  better,  causal  models  of  expected  changes 
following  hydropower  development,  and  evaluate 
the  success  of  these  predictions  by  after-impact 
studies.  (Shidler-PTT) 
W89-03586 


LAKE  TRAVERSE  ROPE  (RESERVOIR  OPER- 
ATION PLAN  EVALUATION):  PROBLEM  AP- 
PRAISAL REPORT. 

Army  Engineer  District,  St.  Paul,  MN. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191  276. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
January  1987.  144p,  14  fig,  7  tab,  8  photos,  append. 

Descriptors:  *Lake  Traverse,  'Reservoirs,  •Eco- 
logical effects,  'Water  resources  development, 
Management  planning,  Flood  control,  Water  qual- 
ity, Water  supply,  Erosion,  Orwell  Reservoir, 
North  Dakota. 

The  problem  identification  information  gathered 
during  the  initial  stages  of  the  St.  Paul  District, 
Corps  of  Engineers  Lake  Traverse  Operation  Plan 
Evaluation  is  summarized.  Significant  concerns 
were  gathered  through  public  involvement  and  in- 
house  experiences  with  the  project.  Concerns 
about  flood  control,  summer  low  flows  on  the  Bois 
de  Sioux  and  Red  River,  water  supply,  water 
quality,  sedimentation,  fish  and  wildlife,  recreation, 
shoreline  erosion,  and  cultural  resources  were  ex- 
amined. It  is  recommended  that  the  Lake  Traverse 
ROPE  study  be  completed  as  described  in  the 
report.  The  draft  ROPE  report  is  scheduled  to  be 
completed  in  September  1987.  Lake  Traverse  and 
Orwell  Reservoir  (also  a  Corps  of  Engineers  reser- 
voir) both  affect  the  Red  River  of  the  North 
downstream  of  Wahpeton,  North  Dakota,  and 
Breckenridge,  Minnesota.  Thus,  certain  aspects  of 
the  recently  modified  water  control  plans  for 
Orwell  Reservoir  are  being  reviewed  to  ensure 
consistency  of  mutual  benefits  with  the  Lake  Tra- 
verse water  control  review.  (Lantz-PTT) 
W89-03745 


LAND  SUBSIDENCE,  EARTH  FISSURES,  AND 
WATER-LEVEL  CHANGE  IN  SOUTHERN  ARI- 
ZONA, 

Arizona  Bureau  of  Geology  and  Mineral  Technol- 
ogy, Tucson. 

H.  H.  Schumann,  and  R.  B.  Genualdi. 
Arizona  Bureau  of  Geology  and  Mineral  Technol- 
ogy Map  23,  1986.  lp,  1  map  19  ref. 

Descriptors:  'Arizona,  'Environmental  effects, 
'Subsidence,  'Groundwater  level,  Groundwater 
mining,  Water  resources  development. 

Land  subsidence  and  earth  fissures,  which  are 
caused  by  groundwater  depletion,  pose  geologic 
hazards  in  may  parts  of  southern  Arizona.  Subsid- 
ence has  affected  more  than  3,000  sq  mi  in  the 
State,  including  parts  of  Arizona's  largest  metro- 
politan areas,  Tucson  and  Phoenix.  Differential 
land  subsidence  and  earth  fissures  have  damaged  a 
variety  of  engineering  structures  including  build- 


ings, streets,  highways,  railroads,  earthen  dams, 
water  wells,  water-distribution  systems,  and 
wastewater  treatment  facilities.  Earth  fissures  have 
also  adversely  affected  urban  and  agricultural  land 
use.  This  map  provides  a  general  overview  of 
groundwater  depletion  and  resultant  land-subsid- 
ence and  earth  fissure  problems  in  the  Basin  and 
Range  Province  of  southern  Arizona.  Although 
this  physiographic  province  extends  north  of  lat  34 
N,  the  cutoff  line  used  on  this  map,  such  phenom- 
ena have  not  been  observed  north  of  this  latitude, 
nor  do  they  pose  problems  in  the  Transition  Zone 
or  Colorado  Plateau.  (Lantz-PTT) 
W89-03761 


EFFECTS  OF  FLOOD  CONTROLS  PROPOSED 
FOR  THE  SUCKER  RUN  BASIN,  CHESTER 
COUNTY,  PENNSYLVANIA, 

Geological  Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
R.  A.  Sloto. 

Chester  County  Water  Resources  Authority 
Water-Resource  Report  1,  1985.  28p,  6  fig,  12  tab, 
9  ref. 

Descriptors:  'Environmental  effects,  'Flood  con- 
trol, 'Pennsylvania,  'Simulation  analysis,  Rainfall- 
runoff  relationships,  Hydrologic  structure,  Flood 
protection,  Sucker  Run  Basin,  Flood  peak. 

Seven  storms  in  the  Sucker  Run  basin  during  1971- 
78  were  simulated  with  version  II  of  the  U.S. 
Geological  Survey  distributed  routing  rainfall- 
runoff  model  to  evaluate  the  effectiveness  of  flood- 
control  designs  for  reducing  peak  discharge  at  nine 
proposed  sites.  The  effectiveness  of  a  flood  control 
was  evaluated  by  simulating  the  storms  with  and 
without  the  flood  control  and  comparing  the  simu- 
lating peak  discharges.  Results  of  simulations 
showed  that  a  detention  pond  proposed  for  one  site 
would  increase  the  peak  discharge  of  Sucker  Run, 
and  that  two  detention  pond  designs  proposed  for 
another  site  would  have  insufficient  storage  capac- 
ity for  several  of  the  storms  modeled.  Construction 
of  two  detention  ponds  on  Heffner  Run,  a  tribu- 
tary, would  reduce  the  100-year  peak  discharge  of 
Sucker  Run  at  State  Route  82  by  16%.  Construc- 
tion of  two  detention  dams  on  Sucker  Run  would 
reduce  the  100-yr  peak  discharge  by  19%.  Con- 
struction of  a  retention  dam  on  an  unnamed  tribu- 
tary to  Sucker  Run  would  reduce  the  100-yr  peak 
discharge  by  8%.  A  selected  flood-control  plan 
was  simulated  using  the  most  effective  flood  con- 
trols at  three  sites  and  the  three  detention  ponds  to 
be  constructed  for  the  expansion  of  the  Chester 
County  Area  Airport.  The  selected  flood-control 
plan  would  reduce  the  100-yr  peak  discharge  of 
Sucker  Run  at  State  Route  82  by  41%.  This  re- 
duced flood  would  be  equal  to  a  pre-flood  control 
25-yr  peak  discharge.  (Author's  abstract) 
W89-03762 


WATER  RESOURCES  INVENTORY  OF  CON- 
NECTICUT. PART  10:  LOWER  CONNECTICUT 
RIVER  BASIN, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W89-03772 


CLADOPHORA  GLOMERATA  AND  ITS 
DIATOM  EPIPHYTES  IN  THE  COLORADO 
RIVER  THROUGH  GLEN  AND  GRAND  CAN- 
YONS: DISTRIBUTION  AND  DESSICATION 
TOLERANCE, 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Biol- 
ogy- 

H.  D.  Usher,  D.  W.  Blinn,  G.  G.  Hardwick,  and 
W.  C.  Leibfried. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 183454. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final  Report,  September  1987.  79p,  10  fig,  17  tab,  1 
plates,  147  ref.  Arizona  Game  and  Fish  Dept. 
Contract  6400042. 

Descriptors:  'Regulated  flow,  'Algae,  'Colorado 
River,  'Ecological  effects,   'Water  resources  de- 
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velopment,  Glen  Canyon  Dam,  Flow,  Diatoms, 
Epiphytes,  Population  distribution,  Ecosystems. 

The  distribution  of  Cladophora  glomerata,  a  fila- 
mentous green  algae,  and  the  associated  epiphytes 
in  the  Colorado  River  was  examined,  and  the  role 
of  regulated  flow  and  exposure  on  its  distribution 
and  dessication  tolerance  was  determined.  The 
standing  crop  of  Cladophora  decreases  significant- 
ly with  distance  downstream  of  Glen  Canyon  Dam 
and  with  increasing  depth.  The  density  of  epiphy- 
tic diatoms  on  Cladophora  decreases  significantly 
with  distance  downstream  of  Glen  Canyon  Dam 
and  with  increasing  depth.  The  diatom  epiphyte 
composition  changes  with  distance  downstream  of 
Glen  Canyon  Dam  and  includes  Achnanthes  af- 
finis-minutissima,  Cocconeis  pediculus,  Diatoma 
vulgare,  and  Rhoicosphenia  curvata.  Exposure  and 
dessication  of  Cladophora  and  its  epiphytes  result 
in  significant  decrease  of  standing  crop  and  cell 
density.  Twelve  hours  of  exposure  can  result  in 
significant  decrease  of  standing  crop  and  cell  densi- 
ty. One  time  exposure  and  repeated  cycles  of  expo- 
sure and  rewetting  both  result  in  significant  de- 
crease of  standing  crop  of  Cladophora,  with  re- 
peated cycles  of  exposure  and  rewetting  showing 
greater  losses.  (Author's  abstract) 
W89-03776 


MALARIA  CONTROL  BY  ENGINEERING 
MEASURES:  PRE-WORLD-WAR-II  EXAM- 
PLES FROM  INDONESIA, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry   see   Field   5G. 
W89-03794 


EFFECT  OF  POWER  PLANT  ENTRAINMENT 
ON  THE  POPULATION  DYNAMICS  OF  THE 
BAY  ANCHOVY  (ANCHOA  MITCHILLI), 

Martin  Marietta  Environmental  Systems,  Colum- 
bia, MD. 

T.  T.  Polgar,  M.  A.  Turner,  and  J.  K.  Summers. 
Ecological  Modelling  ECMOOT,  Vol.  41,  No.  3/ 
4,  p  201-218,  June  1988.  5  fig,  2  tab,  31  ref. 

Descriptors:  'Environmental  impact,  *Electric 
powerplants,  *Entrainment,  'Fish,  *Estuarine  en- 
vironment, 'Mortality,  Population  dynamics,  An- 
chovy, Mathematical  models,  Ichthyoplankton. 

A  model  of  competing  sources  of  mortality  is 
presented  for  a  bay  anchovy  ichthyoplankton  pop- 
ulation subject  to  entrainment  losses.  Central  to  the 
calculation  of  entrainment  impact  through  model- 
ing is  the  generation  of  evolving  spatial-temporal 
distributions  for  the  various  life  stages  from  the 
egg  distribution.  The  model  starts  with  egg  distri- 
butions over  time  and  space;  these  eggs  develop 
through  time  and  transported  passively  by  estua- 
rine  hydrodynamics.  Superimposed  on  these  proc- 
esses are  adjustments  for  active  movement,  devel- 
opment into  the  next  age  category,  mortality  due 
to  natural  causes,  and  entrainment  mortality  at  the 
location  of  the  power  plant.  The  fitting  process  is 
iterative  and  uses  variations  in  the  spatial/temporal 
magnitudes  of  natural  mortality  within  each  stage 
and  in  the  active  movement  rates  to  obtain  the  best 
fit  with  observed  distributions.  In  the  best  fit  of  the 
model-generated  distributions  with  observed  data, 
fractional  entrainment  loss  of  76%  is  estimated  for 
ichthyoplankton  that  would  have  reached  the  ju- 
venile stage  without  plant-related  mortality.  Sensi- 
tivity analyses  that  gauge  a  reasonable  range  for 
this  estimate  from  uncertainties  in  the  distribution 
data,  in  larval  avoidance,  and  in  cooling  system 
mortality  bracket  the  probable  loss  at  24-76%. 
However,  results  from  most  of  the  sensitivity  runs 
indicate  that  more  than  50%  of  the  anchovies  are 
lost  by  the  beginning  of  the  juvenile  stage.  (Au- 
thor's abstract) 
W89-03823 


CHALLENGE     OF     A     VITAL     RESOURCE 
ALONG  THE  ATCHAFALAYA, 

Corps  of  Engineers,  Washington,  DC. 

M.  Reuss. 

Environment  ENTVAR,  Vol.  30,  No.  4,  p  6-11, 

36-44,  May  1988. 


Descriptors:  'Atchafalaya  basin,  'Louisiana, 
•Water  management,  'Decision  making,  'Political 
constraints,  'Social  aspects,  'Environmental 
policy,  Recreation,  Resources  management,  Public 
policy,  Protection,  Environmental  protection, 
Conservation,  Wildlife  conservation,  Flood  protec- 
tion, Flood  control,  Land  management,  Adminis- 
trative decisions,  Fishing,  Navigation,  Agriculture. 

The  history  of  environmental  policy  decision 
making  with  respect  to  the  Atchafalaya  basin  in 
southern  Louisiana  is  reviewed.  The  Atchafalaya 
River  is  a  135-mile-long  natural  distributary  of  the 
Mississippi  River  that  empties  into  the  Gulf  of 
Mexico  and  is  the  center  of  one  of  the  most  hydro- 
logically  dynamic  areas  in  the  world.  The  U.S. 
Army  Corps  of  Engineers,  the  U.S.  Fish  and  Wild- 
life Service,  and  other  agencies  have  had  to  bal- 
ance the  needs  of  flood  control,  navigation,  fish 
and  wildlife  conservation,  endangered  species, 
recreation,  and  the  preservation  of  timberland, 
farm  fields,  and  mining  and  mineral  rights.  Dealing 
with  the  resulting  controversies  forced  the  Corps 
of  Engineers  to  rely  increasingly  on  administrative 
skills  as  well  as  engineering  capabilities.  It  is  con- 
cluded that  any  solution  to  the  Atchafalaya  basin 
issue  will  require  consensus  building.  The  most 
enduring  environmental  plan  will  involve  the  good 
faith  of  all  interests,  public  and  private,  and  all 
levels  of  government.  (Doria-PTT) 
W89-03990 


COMPARATIVE  STUDY  OF  THE  FISH  COM- 
MUNITIES OF  TWO  NIGERIAN  HEADWATER 
STREAMS  IN  RELATION  TO  MAN-MADE 
PERTURBATIONS, 

Cross  River  State  Univ.,  Uyo  (Nigeria).  Dept.  of 

Zoology  and  Fisheries. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-03992 


STUDY  OF  VIBRIO  ANGUILLARUM  STRAINS 
FROM  DIFFERENT  SOURCES  WITH  EMPHA- 
SIS ON  ECOLOGICAL  AND  PATHOBIOLOGI- 
CAL  PROPERTIES, 

Kongelige  Veterinaer-  og  Landbohoejskole,  Co- 
penhagen (Denmark).  Inst,  of  Veterinary  Microbi- 
ology and  Hygiene. 

J.  L.  Larsen,  H.  B.  Rasmussen,  and  I.  Dalsgaard. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  9,  p  2264-2267,  September 
1988.  4  tab,  28  ref.  Danish  Agricultural  and  Veteri- 
nary Research  Council  Grant  13-3662. 

Descriptors:  'Anadromous  fish,  'Ecological  ef- 
fects, 'Vibrio,  'Fishases,  'Aquaculture,  'Epidemi- 
ology, 'Pathogenic  bacteria,  Bacteria.ology, 
Animal  pathology,  Diseases,  Trout,  Sediments, 
Blood,  Mortality, ue  analysis. 

Salmonids  that  are  transferred  from  fresh  water  to 
salt  water  become  exposed  to  another  microbial 
flora  and  may  become  infected  with  Vibrio  anguil- 
larum.  The  origin  of  pathogenic  V.  anguillarum 
strains  and  the  site(s)  at  the  host  where  penetration 
takes  place  still  need  clarification.  A  total  of  317 
Vibrio  anguillarum  strains  were  isolated  from 
water,  sediment,  and  diseased  as  well  as  healthy 
rainbow  trout  at  a  Danish  mariculture  farm  and 
from  feral  fish  caught  close  to  the  farm.  All  strains 
were  examined  serologically.  Serogroup  01  and  to 
some  extent  02  appeared  to  be  associated  with 
trout.  Strains  from  these  serogroups  were  selected 
for  analyses  of  hemagglutinating  activity  and  sur- 
face hydrophobicity.  Serogroup  01  comprised  he- 
magglutinating as  well  as  nonhemagglutinating 
strains;  from  cases  of  vibriosis,  all  01  strains  were 
nonhemagglutinating.  The  strains  belonging  to  ser- 
ogroup 02  were  generally  hemagglutinating.  Ex- 
aminations of  surface  hydrophobicity  by  salt  ag- 
gregation and  hydrophobic  interaction  chromatog- 
raphy suggested  that  the  01  strains  were  more 
hydrophobic  than  the  02  strains.  In  pathogenicity 
tests,  01  strains  isolated  from  gills  and  mucus  of 
healthy  rainbow  trout  killed  all  trout  in  the  test 
groups.  A  strain  from  the  intestinal  contents  of 
healthy  rainbow  trout  did  not  product  significant 
mortality.  This  strain  could,  however,  be  frequent- 
ly reisolated  from  the  pronephros  of  fish  in  the  test 
group  concerned.  After  challenge  with  strains 
from  eel  mucus  and  seawater,  mortality  was  not 


produced,  and  furthermore,  these  strains  could  not 
be  reisolated  from  the  pronephros.  (Author's  ab- 
stract) 
W89-O4O06 


PROGRESS  REPORT  ON  THE  GROUNDWAT- 
ER, SURFACE  WATER,  AND  QUALITY-OF- 
WATER  MONITORING  PROGRAM,  BLACK 
MESA    AREA,    NORTHEASTERN    ARIZONA- 

1987-88, 

Geological  Survey,  Flagstaff,  AZ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04029 


PROPOSED  WORK  PLAN  FOR  THE  STUDY 
OF  HYDROLOGIC  IMPACTS  OF  GROUND- 
WATER DEVELOPMENT  IN  THE  WET 
MOUNTAIN  VALLEY,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04162 


ENVIRONMENTAL  PROTECTION  IN  HY- 
DROTECHNICAL  AMELIORATION  WORKS, 

V.  S.  Altunin,  B.  K.  Rassolov,  and  S.  A.  Sokilov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  571-575,  April  1988.  3  fig,  1  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  7-10,  October  1987. 

Descriptors:  'Environmental  protection,  'Water 
resources  development,  'Water  reuse,  Multiobjec- 
tive  planning,  Conservation,  Technology,  Irriga- 
tion practices. 

The  irrational  use  of  nature,  particularly  when 
creating  and  operating  large  land-improvement 
systems,  leads  to  a  quantitative  depletion  of  natural 
resources  (water,  land,  etc.)  and  to  a  qualitative 
change  (degradation)  related  to  disturbance  of  the 
ecologic  balance  or  homeostasis  of  the  ecosystems. 
A  fundamentally  new  comprehensive  'ecologic  - 
production'  approach  is  needed  which  would  be 
aimed  at  all-around  nature  conservation  and  opti- 
mization of  the  'cost/end  result'  system  on  the 
basis  of  a  radical  improvement  of  hydrotechnical 
improvement  systems  and  technologies  with  con- 
sideration of  local  natural,  economic,  and  social 
conditions,  the  human  factor,  and  time.  One  of  the 
main  directions  of  such  a  comprehensive  approach 
is  the  conversion  to  a  low-waste  technology  in 
development  and  agriculture  by  introducing  eco- 
nomically-effective methods  and  technical  means 
based  on  nature-conservation  and  resources-saving 
principles.  Examples  of  such  methods  and  means 
are  the  improvement  of  irrigation  technology;  au- 
tomation of  water  accounting  and  drainage  and 
irrigation  planning;  secondary  use,  collection,  and 
drainage  of  stored  waters  that  seep  through  the 
bed  of  canals  and  reservoirs;  reuse  of  collector- 
drain  return  waters;  and  utilization  and  multipur- 
pose use  of  brines  obtained  as  a  result  of  desalina- 
tion of  mineralized  waters.  (Shidler-PTT) 
W89-04218 


EFFECT  OF  HYDROTECHNICAL  CONSTRUC- 
TION ON  THE  SOIL-COVER  COMPLEX  OF 
RIPARIAN  TERRITORIES  AND  NATURE 
CONSERVATION  MEASURES, 

N.  M.  Chamova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  576-580,  April  1988.  11  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10,  p 
13-15,  October  1987. 

Descriptors:  'Environmental  effects,  'Water  re- 
sources development,  'Regional  planning,  'Soil 
environment,  'Riparian  land,  'Conservation, 
Flooding,  Waterlogging,  Regulated  flow,  Water 
management,  Flood  plains,  Deltas. 

In  streams  whose  flow  is  regulated,  the  greatest 
damage  to  the  soil-cover  ecosystem  complex  is 
inflicted  by  flooding,  leading  to  the  death  of  exist- 
ing vegetation.  Waterlogging  may  be  caused  by  a 
rise  of  the  groundwater  level  up  to  the  root  zone 
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during  filling  of  the  reservoir  or  by  a  change  in  the 
flood-plain  flooding  regime  downstream  from 
hydro  developments.  The  zone  influenced  by  the 
altered  hydrological  regime  below  hydropower 
plants  with  seasonal  and  carryover  flow  regulation 
extends  several  hundreds  of  kilometers  down- 
stream, often  encompassing  the  river  delta.  With 
daily  regulation  it  extends  80-100  km;  with  weekly 
regulation  somewhat  farther.  When  developing 
nature-conservation  measures  in  flood  plains  and 
deltas  below  hydro  developments  it  is  necessary  to 
compare  the  cost  and  benefit  obtained  on  the  lands 
being  irrigated  with  the  losses  on  the  lands  drying 
up  so  as  not  to  cause  a  decline  in  flood-plain 
productivity  due  to  conflicting  works  in  adjacent 
regions.  To  preserve  the  natural  ecosystems  of 
flood  plains  and  deltas  it  is  imperative  to  isolate, 
using  hydraulic  and  reclamation  structures, 
stretches  which  preserve,  as  far  as  possible,  near- 
natural  conditions.  For  optimizing  release  regula- 
tion and  for  verifying  water-management  measures 
which  provide  maintenance  of  flood-plain  mead- 
ows as  forage,  it  is  necessary  to  institute  ecological 
monitoring  in  flood  plains  and  deltas  of  rivers 
whose  flow  is  regulated.  (Shidler-PTT) 
W89-04219 


CONSIDERATION  OF  CHANGES  IN  THE 
LOCAL  CLIMATE  IN  THE  REGION  OF  THE 
RESERVOIR  AND  LOWER  POOL  OF  HYDRO- 
ELECTRIC STATIONS, 

V.  I.  Rastorguev,  and  I.  M.  Roshchina. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  580-583,  April  1988.  3  ref  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10,  p 
16-17,  October  1987. 

Descriptors:  'Environmental  effects,  *Dam  effects, 
*Water  resources  development,  'Climates,  'Reser- 
voirs,  *Rivers,  Electric  power  production,  Hydro- 
electric power,  Orography,  Weather,  Ice  cover, 
Recreation  facilities,  Multiobjective  planning. 

The  effect  of  hydroelectric  reservoirs  on  local 
climate  is  due  to  the  increased  water  volume 
having  a  greater  heat  capacity  and  to  an  increase  in 
water  surface  area,  compared  with  the  undammed 
river.  The  character  and  extent  of  climatic  changes 
depend  on  the  geographic  location  of  the  reser- 
voir, orographic  conditions,  reservoir  morphome- 
try, season,  time  of  day,  weather  conditions 
(cloudy  weather  greatly  reduces  water/land  con- 
trast), reservoir  operating  policy,  and  regional 
characteristics  such  as  degree  of  residential,  indus- 
trial, or  agricultural  development.  When  evaluat- 
ing the  effect  of  a  reservoir  on  local  climatic 
changes  it  especially  necessary  to  take  into  account 
the  influence  of  the  winter  polynya  (unfrozen 
stretch  of  river)  which  forms  annually  below  a 
hydro  development.  The  specific  characteristics  of 
processes  in  the  area  below  the  dam  (the  'lower 
pool')  are  determined  by  the  moisture  regime.  Res- 
ervoirs with  favorable  climatic  conditions  can  pro- 
vide sites  for  health-spa  complexes,  rest  homes, 
resorts,  campgrounds,  water  sports,  other  sports, 
beaches,  and  hunting  and  fishing  areas.  Given  the 
current  level  of  technology,  it  is  necessary  to  in- 
crease the  intensity  of  study  of  reservoirs  as  objects 
with  a  complex  structure  of  natural  and  economic 
relations  and,  consequently,  to  increase  the  level  of 
predictions  and  verification  of  measures  aimed  at 
preventing  or  lessening  negative  consequences. 
(Shidler-PTT) 
W89-04220 


BIOMEDICAL  PROBLEMS  OF  HYDROTECH- 
NICAL CONSTRUCTION, 

A.  B.  Avakyan,  L.  I.  Elpiner,  and  W.  M.  Delitsyn. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  586-590,  April  1988.  11  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10,  p 
19-21,  October  1987. 

Descriptors:  'Water  resources  development, 
•Public  health,  *Water  quality,  Aquatic  environ- 
ment, Reservoirs,  Pathogens,  Parasites,  Design  cri- 
teria, Project  planning. 

Hydrotechnical  and  water-management  construc- 
tion impacts  on  the  living  conditions  and  state  of 
health  of  the  population.  Changes  in  hydrological 


conditions  caused  by  such  construction  affect  the 
self-purifying  capacity  (primarily  with  respect  to 
pathogenic  microorganisms)  of  aquatic  ecosystems. 
Changes  in  runoff  volume  can  result  in  either 
increased  or  decreased  dilution  of  pollutant  dis- 
charge, affecting  water  quality  at  downstream 
water-supply  intakes.  Hydrotechnical  water-re- 
source management  can  affect  parasitological  con- 
ditions by  (a)  changing  stream  current  velocities, 
(b)  formation  of  warmed  shoals,  (c)  land  waterlog- 
ging or  draining,  (d)  producing  sediment  or  chemi- 
cal loads,  (e)  creating  large  water  masses  (reser- 
voirs), (0  mixing  waters  of  differing  hydrobiologi- 
cal  characteristics,  and  (g)  as  a  consequence  of 
changing  the  surrounding  economic  (primarily  ag- 
ricultural) activity.  The  experience  gained  in 
recent  years  by  the  Institute  of  Water  Problems, 
Academy  of  Sciences  of  the  USSR,  and  the  main 
institutes  of  the  health-care  system  indicates  the 
need  for  examining  public-health  ('biomedical') 
problems  in  design  practice  of  hydrotechnical  con- 
struction. Predictive  public-health  sections  must  be 
included  in  hydrotechnical  project  plans  and  ap- 
propriate measures  for  preventing  the  negative, 
and  intensifying  the  positive,  consequences  of 
project  realization  must  be  taken.  (Shidler-PTT) 
W89-04222 


NATURAL  STREAMS  AND  WATER  RESER- 
VOIRS ON  THE  GOLAN  HEIGHTS:  CAN 
THEY  CO-EXIST, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04436 
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ESTIMATING  RELEASES  AND  WASTE 
TREATMENT  EFFICIENCIES  FOR  THE 
TOXIC  CHEMICAL  RELEASE  INVENTORY 
FORM, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03338 


INSTALLATION  RESTORATION  PROGRAM. 
PHASE  II  -  CONFIRMATION/QUANTIFICA- 
TION STAGE  2. 

Dames  and  Moore,  Park  Ridge,  IL. 

For  primary  bibliographic   entry   see   Field   5G. 

W89-03372 


IMPROVED  ESTIMATES  OF  GROUNDWAT- 
ER-MINING  ACREAGE, 

Economic  Research  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03420 


INTERACTION  BETWEEN  WATER  QUALITY, 
ENVIRONMENTAL  LEGISLATION,  AND  EC- 
ONOMICS IN  A  HYPOTHETICAL  RIVER 
BASIN, 

Environmental  Protection  Agency,  Seattle,  WA. 

Region  X. 

For  primary  bibliographic  entry  see  Field  6A. 

W89-03698 


OPTIMIZATION  MODELS  IN  WATER  QUAL- 
ITY CONTROL, 

Vizgazdalkodasi  Tudomanyos  Kutato  Inlezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  6A. 
W89-03699 


AUTOMATIC  WATER  QUALITY  MONITOR- 
ING IN  THE  RIVER  THAMES  CATCHMENT- 
PRACTICAL  ASPECTS  OF  SYSTEMS  DESIGN 
AND  UTILISATION, 

Thames  Water  Authority,  Reading  (England). 
I.  M.  Griffiths. 

IN:  Systems  Analysis  in  Water  Quality  Manage- 
ment. Pergamon  Press,  New  York.  1987.  p  369- 
375,  5  fig,  3  ref. 


Descriptors:  'System  analysis,  'Monitoring,  'Te- 
lemetry, 'Catchment  areas,  'Water  quality,  'River 
Thames,  'Systems  engineering,  Water  quality  man- 
agement, Rivers,  Engineering,  Automation,  Sam- 
pling, Satellite  technology,  Data  transmission, 
Data  processing. 

The  Thames  Water  Authority  has  developed  a 
network  of  automatic  river  water  quality  monitor- 
ing stations  controlled  by  a  regional  telemetry 
system.  The  operation  of  the  stations  is  discussed, 
and  the  approaches  taken  to  overcome  the  prob- 
lems of  freshwater  monitoring  are  highlighted. 
Intermittent  but  regular  sampling  and  remote  fault 
monitoring  are  features  of  the  freshwater  system. 
Satellite  data  transmission  is  utilized  by  mobile 
stations.  Data  presentation  methods  are  described 
including  graphical  formats  for  management,  ar- 
chive and  real  time  usage.  The  role  of  automatic 
monitors  in  the  management  of  river  quality  is 
considered  and  examples  are  given  from  within  the 
River  Thames  catchment.  The  system  is  cited  as  a 
multidisciplinary  approach  to  water  quality  man- 
agement and  future  developments  of  the  system  are 
discussed.  (See  also  W89-03679)  (Author's  ab- 
stract) 
W89-03717 


GENERALIZED  RADIAL  FLOW  MODEL  FOR 
HYDRAULIC  TESTS  IN  FRACTURED  ROCK, 

British  Geological  Survey,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W89-03816 


MODELING  GROUND  WATER  QUALITY 
SAMPLING  DECISIONS, 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Environ- 
mental Science. 

Y.  W.  Hsueh,  and  R.  Rajagopal. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  4,  p  121-134,  4  fig,  6  tab,  35  ref  EPA 
Cooperative        Assistance        Agreement        No. 
CR8135522-01-0. 

Descriptors:  'Sampling,  'Groundwater  pollution, 
'Networks,  'Network  design,  Water  quality  man- 
agement, Models,  Project  planning,  Public  health, 
Iowa,  Test  wells,  Monitoring,  Optimization,  Hy- 
drologic  data  collections. 

A  strategy  for  a  groundwater  quality  monitoring 
program  was  formulated  as  an  integer  program- 
ming model  (an  optimization  model).  The  maximi- 
zation objective  in  the  model  was  defined  as  a 
weighted  function  of  population  exposure  to  a 
scaled  measure  of  observed  chemical  concemra- 
tions.  The  sampling  constraints  were  based  on  the 
observed  variability  of  contaminants  in  the  aquifer, 
needed  precision  in  estimates,  a  chosen  level  of 
significance,  the  available  budget  for  implementing 
the  program,  and  selected  regulatory  constraints. 
Two  versions  of  the  model  were  tested  with  field 
data  obtained  for  10  selected  constituents  from  the 
more  than  650  wells  in  the  Cambrian-Ordovician 
aquifer  in  Iowa.  The  solutions  obtained  from  both 
models  appear  intuitively  reasonable  and  justifi- 
able. The  difference  between  them  is  mainly  due  to 
aggregation  effects.  The  individual  well  model  is 
tedious,  time  consuming,  and  elaborately  enumer- 
ates the  historical  statistical  distribution  of  con- 
stituents found  in  individual  wells,  whereas,  in  the 
clustered  model  such  distributions  are  aggregated 
by  blocks  (cells  or  clusters).  However,  for  regional 
analysis,  clustered  models  will  be  cost-effective, 
whereas,  for  site-specific  analysis,  an  individual 
well  model  must  provide  the  much-needed  preci- 
sion. (Geiger-PTT) 
W89-03928 


STATISTICAL  ISSUES  AND  PROBLEMS  IN 
GROUND  WATER  DETECTION  MONITOR- 
ING AT  HAZARDOUS  WASTE  FACILITIES, 

Toledo  Univ.,  OH.  Dept.  of  Industrial  Engineer- 
ing. 

R.  J.  McNichols,  and  C.  B.  Davis. 
Ground   Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  4,  p  135-150,  Fall  1988.  2  fig,  24  ref. 
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Field  7— RESOURCES  DATA 


Group  7A — Network  Design 


Descriptors:  'Groundwater  pollution,  'Hazardous 
wastes,  "Monitoring,  'Network  design,  'Statistical 
analysis,  Sampling,  Hydrologic  data  collection, 
Water  quality  management,  Statistical  methods, 
Sensitivity  analysis. 

Groundwater  monitoring  presents  interesting  sta- 
tistical challenges,  including  controlling  the  risk  of 
entering  compliance  monitoring,  incorporating  all 
modes  of  inherent  variability  into  the  statistical 
model  on  which  tests  are  based,  and  taming  the 
detection  limit  problem,  all  while  maintaining  de- 
monstrable sensitivity  to  real  contamination.  Some 
of  these  challenges  exceed  textbook  statistics  con- 
siderably, even  when  considered  alone,  and  good 
solutions  are  scarce.  When  these  challenges  are 
combined,  the  task  of  developing  good  statistical 
procedures  or  good  regulations  can  be  formidable. 
A  number  of  realities  of  groundwater  monitoring 
are  presented  that  should  be  considered  when  de- 
veloping statistical  procedures.  Recommendations 
made  for  addressing  these  realities  include  the  fol- 
lowing: (1)  the  false  positive  rate  should  be  con- 
trolled on  a  facility-wide  basis,  rather  than  per  well 
or  per  parameter  as  required  in  the  proposed  regu- 
lation (40  CFR  section  264);  (2)  multiple  compari- 
sons with  control  procedures  are  preferable  to 
analysis  of  variance  (ANOVA)  for  controlling  the 
overall  false  positive  rate;  (3)  retests  can  be  made 
an  explicit  part  of  the  statistical  procedure  in  order 
to  increase  power  and  decrease  sensitivity  to  distri- 
bution shape  assumptions;  (4)  commonly  used 
simple  methods  of  handling  below  detection  limit 
data  with  parametric  tests,  including  Cohen's  pro- 
cedure as  implemented  in  the  U.S.  EPA's  Techni- 
cal Enforcement  Guidance  Document  (TEGD), 
should  probably  be  avoided;  (5)  the  statistical 
properties  of  practical  quantitation  limits  for  non- 
naturally  occurring  compounds  should  be  studied 
carefully;  and  (6)  so  long  as  the  facility-wide  false 
positive  rate  is  controlled,  better  sensitivity  to  real 
contamination  is  obtained  by  monitoring  fewer 
well-chosen  parameters  at  a  smaller  number  of 
well-chosen  locations.  An  evaluation  of  the  pro- 
posed revised  section  264  regulation  with  respect 
to  these  realities  reveals  that  it  seems  to  be  a 
definite  improvement  over  the  current  regulation, 
but  that  it  may  be  quite  difficult  to  develop  an 
adequate  statistical  plan  within  its  constraints.  (Au- 
thor's abstract) 
W89-03929 


PILOT  STUDY  FOR  COLLECTION  OF 
BRIDGE-SCOUR  DATA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  D.  Jarrett,  and  J.  M.  Boyle. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources   Investigations  Report   86-4030, 
1986.  46p,  9  fig,  33  ref. 

Descriptors:  'Scour,  'Bridge  scour,  'Data  collec- 
tions, Piers,  Instruments,  Local  scour,  Channel 
erosion,  Colorado. 

Scour  around  bridges  is  a  serious  problem  on  many 
rivers,  bridge  failure  often  is  attributed  to  under- 
mining of  piers  or  abutments  by  scour.  A  pilot 
study  was  made  at  four  bridge  sites  in  Colorado  to 
develop  and  test  guidelines  for  collecting  scour 
data  onsite  during  high  flows.  These  guidelines 
potentially  could  be  used  to  conduct  bridge-scour 
studies  or  to  establish  a  nationwide  bridge-scour 
data  collection  program  in  conjunction  with 
normal  high-flow  measurements.  The  methods 
tested  arc  intended  to  be  compatible  with  equip- 
ment and  procedures  commonly  used  in  the  U.S. 
Geological  Survey  streamflow-gaging  program. 
Thirteen  scour-prediction  equations  were  evaluat- 
ed using  data  collected  during  this  study.  Two 
alternative  approaches  for  future,  proposed  scour 
studies  arc  indicated.  The  type  of  approach  select- 
ed would  depend  on  the  objectives  of  the  scour 
study  and  the  flow  conditions  in  the  study  area. 
(USGS) 
W89-04062 


METEOROLOGICAL,  WATER  TEMPERA- 
TURE, AND  DISCHARGE  DATA  FOR  THE 
MATTOLE  RIVER  BASIN,  HUMBOLDT 
COUNTY,  CALIFORNIA, 


Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  D.  Noble,  and  A.  P.  Jackman. 
Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Water  Resources  Investigations 
Report  78-81,  1983.  32p,  6  fig,  7  tab,  1 1  ref. 

Descriptors:  'Meteorological  data,  'Water  temper- 
ature, 'Synoptic  data  collections,  'Data  collec- 
tions, 'Mathematical  modeling,  Wind  velocity,  Air 
temperature,  Radiation. 

To  overcome  a  major  difficulty  in  the  testing  of 
the  validity  of  river-temperature  models  -  the  lack 
of  adequate  precise  synoptic  data  for  an  entire 
river  basin  -  synoptic  meteorologic,  water-temper- 
ature, and  discharge  data  were  obtained  in  the 
Mattole  River  Basin  in  northern  California  during 
the  period  June  10  through  August  31,  1975.  The 
variables  monitored  were  water  temperature  in  the 
main  channel  and  major  tributaries,  wind  velocity, 
wet-bulb  and  dry-bulb  air  temperature,  total  hemi- 
spherical incoming  radiation,  total  incoming  short- 
wave radiation,  discharge  in  the  main  channel  and 
major  tributaries,  and  average  velocity  and  axial 
dispersion  coefficients  in  the  main  channel.  This 
report  describes  the  experimental  design  and  the 
instrumentation  and  procedures  followed  to  insure 
the  best  possible  information,  and  it  presents  a 
detailed  set  of  data  which  can  be  used  in  testing 
river-temperature  models.  (USGS) 
W89-04084 


GEOHYDROLOGY  AND  GROUNDWATER 
QUALITY  MONITORING  NETWORK  FOR 
THE  ANTELOPE  VALLEY  AREA,  CALIFOR- 
NIA, 

Geological  Survey,  Tahoe  City,  CA.  Water  Re- 
sources Div. 
L.  F.  W.  Duell. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  84-4081, 
1987.  72p,  11  fig,  3  pi,  30  ref. 

Descriptors:  'Network  design,  'Geohydrology, 
'Monitoring,  'Water  quality,  'California,  Land 
use,  Groundwater  recharge,  Wastewater  disposal, 
Water  pollution  sources,  Antelope  Valley. 

A  basinwide  ideal  network  and  an  actual  network 
were  designed  to  identify  ambient  groundwater 
quality,  trends  in  groundwater  quality,  and  degree 
of  threat  from  potential  pollution  sources  in  Ante- 
lope Valley,  California.  In  general,  throughout  the 
valley  groundwater  quality  has  remained  un- 
changed, and  no  specific  trends  are  apparent.  The 
main  source  of  groundwater  for  the  valley  is  gen- 
erally suitable  for  domestic,  irrigation,  and  most 
industrial  uses.  Water  quality  data  for  selected 
constituents  of  some  network  wells  and  surface- 
water  sites  are  presented.  The  ideal  network  of  77 
sites  was  selected  on  the  basis  of  site-specific  crite- 
ria, geohydrology,  and  current  land  use  (agricul- 
tural, residential,  and  industrial).  These  sites  were 
used  as  a  guide  in  the  design  of  the  actual  network 
consisting  of  44  existing  wells.  Wells  are  currently 
being  monitored  and  were  selected  whenever  pos- 
sible because  of  budgetary  constraints.  Of  the  re- 
maining ideal  sites,  20  have  existing  wells  not  part 
of  a  current  water  quality  network,  and  13  are 
locations  where  no  wells  exist.  The  methodology 
used  for  the  selection  of  sites,  constituents  moni- 
tored, and  frequency  of  analysis  will  enable  net- 
work users  to  make  appropriate  future  changes  to 
the  monitoring  network.  (USGS) 
W89-04114 


WATER  RESOURCES  INVESTIGATIONS  IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 
OF  THE  U.  S.  GEOLOGICAL  SURVEY,  1986-87, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W 89-04 139 


REVIEW  OF  THE  WATER  RESOURCES  IN- 
FORMATION SYSTEM  OF  ARGENTINA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 


For  primary  bibliographic  entry  see  Field  7C. 
W89-04142 


WATER  USE  DATA  COLLECTION  PRO- 
GRAMS AND  REGIONAL  DATA  BASE  OF 
THE  GREAT  LAKES-ST.  LAWRENCE  RIVER 
BASIN  STATES  AND  PROVINCES, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

D.  S.  Snavely. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-546,  1986.  204p,  7  fig,  8  tab, 
60  ref. 

Descriptors:  'Water  use,  'Data  collections, 
'Water  supply,  'Great  Lakes,  Consumptive  use, 
Diversion,  Withdrawal,  Return  water,  Illinois,  In- 
diana, Michigan,  Minnesota,  New  York,  Ohio,  On- 
tario, Pennsylvania,  Quebec,  Wisconsin,  St.  Law- 
rence River  basin. 

As  a  result  of  the  Great  Lakes  Charter  (signed  by 
Illinois,  Indiana,  Michigan,  Minnesota,  New  York, 
Ohio,  Ontario,  Pennsylvania,  Quebec,  and  Wiscon- 
sin), the  Geological  Survey  worked  with  a  com- 
mittee of  the  Council  of  Great  Lakes  Governors  to 
document  the  water  use  data  collection  programs 
in  the  Basin.  These  programs  are  described  for 
public  water  supply;  supplies  for  domestic,  irriga- 
tion, agricultural,  commercial,  industrial,  and 
mining  uses;  and  supplies  for  powerplants.  Fre- 
quency of  collection,  trigger  levels,  storage  meth- 
ods, and  legislative  framework  are  described.  A 
regional  water  use  data  base  was  designed  to  store 
withdrawal,  diversion,  and  consumptive  use  data 
on  a  drainage  basin  basis.  The  data  base  will  be 
used  to  decide  the  advisability  of  proposed  water 
diversion  and  consumptive  use  projects  as  part  of  a 
water  management  strategy.  Data  base  formats, 
requirements,  and  methods  of  data  transmittal  from 
each  area  are  described.  Methods  for  acquiring 
missing  data  are  suggested.  The  data  base  will  be 
housed  by  the  Great  Lakes  Commission,  Ann 
Arbor,  Michigan.  (USGS) 
W89-04154 


PREDICTING  ACIDIFICATION  EFFECTS  ON 
FISH  POPULATIONS,  USING  LABORATORY 
DATA  AND  FIELD  INFORMATION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W89-04339 


7B.  Data  Acquisition 


ESTIMATING  RELEASES  AND  WASTE 
TREATMENT  EFFICIENCIES  FOR  THE 
TOXIC  CHEMICAL  RELEASE  INVENTORY 
FORM, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03338 


TECHNIQUES  FOR  MEASURING  RESER- 
VOIR BANK  EROSION, 

Cold    Regions   Research   and    Engineering    Lab., 
Hanover,  NH. 
L.  W.  Gatto. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191  400. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Special  Report  88-3,  February  1988.  27p,  8  fig,  1 
tab,  61  ref. 

Descriptors:  'Reservoirs,  'Bank  erosion,  Erosion, 
Bank  stabilization,  Slope  stability.  Photography, 
Data  acquisition. 

A  number  of  studies  have  addressed  bank  erosion 
along  the  shores  of  reservoirs,  lakes,  rivers  and 
coasts.  Bank  erosion  occurs  in  all  climates  through- 
out the  year.  Consequently,  year-round  data  col- 
lection is  required  to  do  a  thorough  study  of  ero- 
sion processes  in  any  location.  The  amounts  of 
erosion  and  resultant  recession  at  a  given  bank 
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vary  temporally  and  spatially.  Because  of  this  site- 
specific  variability  and  because  several  studies 
have  shown  that  erosion  and  recession  are  usually 
episodic,  field  measurements  and  observations  re- 
peated over  a  number  of  years  are  required  to  get 
true  values  for  bank  erosion  and  recession  rates 
and  to  evaluate  the  processes  and  conditions  re- 
sponsible for  causing  the  bank  erosion.  This  report 
has  highlighted  some  of  the  methods  that  have 
been  used  to  measure  these  rates  and  do  the  eval- 
uations (leveling,  rod  measurements,  stereo  photo- 
graphs, slope  measurements,  and  electronic  dis- 
tance measurement).  Project  requirements  and  site 
characteristics  will  determine  the  methods  appro- 
priate for  a  particular  site.  Erosion  pins  and  pro- 
files are  most  frequently  used  to  measure  bank  face 
changes  and  reference  stakes  are  typically  used  to 
document  changes  in  bank  crest  positions.  Which- 
ever methods  are  used,  however,  photographs 
should  be  taken  to  document  conditions  during 
every  site  visit.  (Lantz-PTT) 
W89-03343 


DESCRIPTION   OF  LANDSCAPE  SEDIMENT 
MODEL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-03353 


STRATEGIES  AND  DIFFICULTIES  OF  APPLY- 
ING MODELS  TO  AQUATIC  POPULATIONS 
AND  FOOD  WEBS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
D.  L.  DeAngelis. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-002804. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-870835-1,  (1987).  29p,  3  fig,  35 
ref.  DOE  Contract  DE-AC05-84OR21400,  and 
NSF  Grant  BSR-80-21024. 

Descriptors:  'Limnology,  *Model  studies,  'Aquat- 
ic populations,  'Fisheries,  'Food  chain,  Mathemat- 
ical models,  Ecosystems,  Case  studies,  Ecology. 

This  report  describes  problems  that  occur  during 
the  development  of  mathematical  models  and  that 
can  be  tested  with  a  hypothesis.  The  relationships 
between  increased  levels  of  atmospheric  carbon 
dioxide  and  declining  fisheries  stocks  were  selected 
as  the  primary  example.  Other  examples  are  more 
briefly  discussed.  The  current  scope  of  biological 
modeling  and  the  direction  that  current  research 
appears  to  be  taking  is  reviewed.  (Lantz-PTT) 
W89-03355 


CONTRASTING    HYDROLOGIC    PROCESSES 
ON  SEMIARID  AND  HUMID  WATERSHEDS, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  2A. 

W89-03359 


INTERACTIVE  SIMULATION  OF  THE  FATE 
OF  HAZARDOUS  CHEMICALS  DURING 
LAND  TREATMENT  OF  OILY  WASTES:  RTTZ 
USER'S  GUIDE. 

Robert    S.    Kerr    Environmental    Research    Lab., 

Ada,  OK. 

For   primary   bibliographic   entry   see   Field    5D. 

W89-03362 


NEW    YORK    HARBOR    WATER    QUALITY 
SURVEY,  1986. 

New  York  City  Dept.  of  Environmental  Protec- 
tion, Wards  Island.  Water  Quality  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03373 


HIGH-RESOLUTION  SAMPLER  OF  SURFACE 
PEAT, 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

R.  S.  Clymo. 

Functional   Ecology,   Vol.   2,   No.   3,  p  425-431, 

1988.  5  fig,  17  ref. 


Descriptors:  'Wetlands,  'Data  acquisition,  'Peat, 
'Sampling,  Cores,  Sample  preparation,  Sample 
preservation.  Fugitive  water. 

The  sampler  extracts  uncompressed  cores  of  20-cm 
diameter,  50-70  cm  long  from  the  surface  layers  of 
peat.  Peat  water  remains  undisturbed  in  the  cores 
and  fugitive  variables  are  also  retained.  Slices  as 
thin  as  1  cm  can  be  made  with  ease.  Cores  can  be 
got  from  pools  and  hollows  as  well  as  from  lawns 
and  hummocks.  (Author's  abstract) 
W89-03392 


MEASURING  GROUND  WATER  LEVELS  IN 
WELLS, 

Springfield  City  Utilities,  MO. 

R.  Rogers,  and  L.  Scheuch. 

Water  Well  Journal  WWJOA9,  Vol.  42,  No.  10,  p 

25-27,  October  1988.  1  fig,  4  ref. 

Descriptors:  'Water  level,  'Data  acquisition, 
'Groundwater  level,  'Measuring  instruments, 
Well  data,  Pumping  tests,  Acoustics,  Comparison 
studies,  Data  interpretation,  Well  casings,  Wells. 

The  most  common  methods  of  measuring  water 
levels  in  wells  include  direct  measurement  with  an 
electric  tape  line  or  indirect  measurement  through 
the  use  of  an  air  line.  Changes  in  the  groundwater 
system  can  occur  quickly;  therefore  data  needs  to 
be  obtained  quickly.  The  ability  to  take  efficient 
measurements  is  even  more  important  in  doing 
pumping  tests.  Acoustic  equipment  provides  this 
ability.  As  demonstrated  by  a  comparison  with 
conventional  methods,  time  savings  were  signifi- 
cant; on  the  average  it  took  approximately  five 
minutes  to  obtain  a  water-level  reading  using  the 
acoustic  equipment.  Conventional  methods  took 
anywhere  from  15  minutes  to  an  hour.  Acoustic 
equipment  also  accurately  measured  well-water 
level  compared  with  conventional  methods.  The 
manufacturer  claims  accuracy  of  plus  or  minus  10 
feet,  but  the  authors  estimated  the  accuracy  to  be 
closer  to  plus  or  minus  5  feet.  The  resulting  data 
was  simple  to  interpret  and  easy  to  reduce;  no 
special  knowledge  or  skills  were  required.  The 
acoustic  liquid-level  instrument  overcame  the  tan- 
gling, spurious-reading,  and  electrode-loss  prob- 
lems that  are  encountered  in  using  an  electric  tape 
line  or  an  air  line.  It  is  invaluable  for  use  on  large 
wells  where  pumping  equipment  prevents  direct 
access  to  the  well  annulus.  The  data  obtained  can 
help  in  determining  pumping  rates,  siting  new 
wells,  and  forecasting  future  groundwater  supply 
vs  needs.  (Shidler-PTT) 
W89-03394 


210PB  DATING  OF  LAKE  SEDIMENTS  AND 
OMBROTROPHIC  PEATS  BY  GAMMA 
ASSAY, 

Liverpool    Univ.    (England).    Dept.    of    Applied 

Mathematics  and  Theoretical  Physics. 

P.  G.  Appleby,  P.  J.  Nolan,  F.  Oldfield,  N. 

Richardson,  and  S.  R.  Higgitt. 

Science  of  the  Total  Environment  STENDL,  Vol. 

69,  p  157-177,  1988.  11  fig,  9  ref. 

Descriptors:  'Lake  sediments,  'Peat,  'Radioactive 
dating,  'Gamma  radiation,  'Lead  radioisotopes, 
Radium  radioisotopes,  Cesium  radioisotopes,  Ab- 
sorption. 

Measurements  were  made  using  low-background 
well-type  and  planar  Germanium  detectors.  The 
associated  radium-226  concentrations  were  meas- 
ured by  gamma  emissions  from  lead  214  at  352 
keV.  A  comparison  of  cesium-137  emissions  at  32 
keV  and  662  keV,  and  lead-210  and  lead-214  emis- 
sions for  samples  in  radioactive  equilibrium,  indi- 
cated that  self-absorption  in  lake-sediment  samples 
did  appear  to  be  significant  at  lower  energy  levels. 
Attenuation  factors  to  correct  for  this  were  deter- 
mined. The  analysis  of  peat  samples  was  facilitated 
by  ashing  the  material  at  450  C  prior  to  measure- 
ment. Results  from  a  number  of  sites  are  presented. 
(Author's  abstract) 
W89-03398 


COMBINED  MEMBRANE  FILTER-IMMUNO- 
FLUORESCENT   TECHNIQUE   FOR   THE   IN 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 

SITU  IDENTIFICATION  AND  ENUMERA- 
TION OF  ACINETOBACTER  IN  ACTIVATED 
SLUDGE, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Microbi- 
ology and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-03432 


THEORY   OF   FLUORESCENT   IRRADIANCE 
FIELDS  IN  NATURAL  WATERS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 
For  primary  bibliographic  entry  see  Field  2K. 

W89-03478 


CORRELATIONS  BETWEEN  PHYSICO- 
CHEMICAL  FACTORS  AND  POPULATION 
DENSITY  OF  CLADOCERANS  IN  THE  TIGRIS 
AND  DIYALA  RIVERS  AT  BAGHDAD,  IRAQ, 

Scientific  Research  Council,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  2E. 
W89-03487 


INEXPENSIVE  DEVICE  FOR  SAMPLING 
LARGE  VOLUMES  OF  LAKE  WATER  FROM 
DISCRETE  DEPTHS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
W.  K.  Dodds,  and  J.  C.  Priscu. 
Freshwater  Biology  FWBLAB,  Vol.  20,  No.  1,  p 
113-115,  August  1988.  1  fig,  1  tab. 

Descriptors:  'Water  sampling,  'Sampling,  'Water 
sampling,  'Lakes,  'Phytoplankton,  Photosynthesis. 

A  sampler  was  developed  that  displaces  surface 
water  which  is  replaced  with  water  from  a  sam- 
pling tube  at  a  set  depth.  The  displacement  sampler 
is  inexpensive,  easy  to  build,  and  is  capable  of 
collecting  water  at  7.5  L/min.  Phytoplankton  pho- 
tosynthesis was  higher  in  water  from  the  displace- 
ment sampler  than  in  water  collected  with  a  Van- 
Dorn  bottle.  Subsequent  experiments  indicated  this 
was  due  to  inhibition  caused  by  the  Van-Dorn 
bottle.  (Author's  abstract) 
W89-03501 


TRACE  ORGANIC  COMPOUNDS  FN  GROUND 
WATER  IN  SOUTH-CENTRAL  KANSAS  AS  IN- 
FERRED FROM  GAS  CHROMATOGRAPHY 
WITH  FLAME-IONIZATION  DETECTION, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03597 


ANALYTICAL  PROCEDURES  FOR  THE  DE- 
TERMINATION OF  DISPERSE  AZO  DYES, 

Environmental    Protection   Agency,    Las   Vegas, 

NY. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03615 


SOLUBILITY  OF  DISPERSE  DYES  -  ENVI- 
RONMENTAL IMPLICATIONS, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03619 


ION      EXCHANGE-SPECTROPHOTOMETRIC 
DETERMINATION  OF  PPB  AND  SUB-PPB  CD, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Research  and  Applications  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03653 


PHYSICAL  AND  CHEMICAL  METHODS  FOR 
THE  CHARACTERIZATION  OF  HAZARDOUS 
WASTES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03731 
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EVALUATION  OF  TECHNIQUES  FOR  MEAS- 
URING STREAMFLOW  AND  FOR  ESTIMAT- 
ING FLOW  CHARACTERISTICS  OF  STREAMS 
IN  THE  MISSISSIPPI  RIVER  DELTA,  PRAI- 
RIES, AND  COASTAL  MARSHES  OF  LOUISI- 
ANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

F.  N.  Lee,  and  R.  K.  White. 

Louisiana  Department  of  Transportation  and  De- 
velopment Water  Resources  Technical  Report  No. 
40,  1987.  72p,  8  fig,  9  tab,  2  plates,  7  ref. 

Descriptors:  *Flow  measurements,  'Streamflow, 
•Flow  profiles,  'Mississippi  River,  'Coastal 
waters,  'Measuring  instruments,  'Data  acquisition, 
'Louisiana,  Discharge  measurement,  Tidal  cur- 
rents, Flow  velocity,  Statistical  analysis. 

Although  conventional  methods  of  computing  dis- 
charge on  a  continuous  basis  are  not  completely 
applicable  for  streams  in  the  prairies  and  coastal 
marshes  of  Louisiana,  a  recently  developed 
method  which  uses  the  bidirectional  electromag- 
netic flowmeter  system  was  successful  in  measur- 
ing discharges  at  four  sites  in  these  areas.  Compari- 
son of  discharge  computed  using  electromagnetic 
flowmeter  data  and  discharge  computed  using 
stage-fall-discharge  computations  for  Vermilion 
River  at  Lafayette,  Louisiana,  shows  that  the  two 
methods  produced  comparable  results.  The  result- 
ing regression  of  the  two  sets  of  data  gave  R- 
squared  values  of  0.96  and  0.92  for  instantaneous 
discharge  measurements  and  computed  daily  mean 
discharge  measurements,  respectively.  For  the 
period  monitored,  total  runoff  computed  using  the 
electromagnetic  flowmeter  data  was  about  7% 
greater  than  the  total  runoff  computed  using  the 
stage-fall-discharge  method.  Streams  in  the  Missis- 
sippi River  Delta,  prairies,  and  coastal  marshes 
have  distinct  flow  characteristics  and  were 
grouped  into  three  categories  according  to  their 
flow-regime:  (1)  Streams  affected  by  daily  tidal 
fluctuation  and  headwater  flow-Bayou  Choupique 
and  Bayou  Lacassine;  (2)  streams  affected  by  rain- 
fall and  possibly  backwater,  and  that  flow  only 
during  excessive  rainfall-Bayou  Queue  de  Tortue, 
Bayou  Grosse  Tete,  and  Bayou  Chene;  and  (3) 
streams  that  have  continuous  flow  and  are  affected 
intermittently  by  tidal  fluctuations- Vermillion 
River  and  Amite  River.  Field  inspection  and  gen- 
eral knowledge  of  the  prairies  and  coastal  marshes 
show  that  most  streams  in  the  study  area  are  in 
category  1.  A  unit- velocity  curve  developed  for 
category  1  streams,  using  Bayou  Choupique  and 
Bayou  Lacassine,  shows  potential  as  a  method  for 
estimating  streamflow  variability  in  the  prairies 
and  coastal  marshes  at  sites  where  no  streamflow 
information  is  available.  Analysis  of  discharge 
measurements  made  in  the  Mississippi  River  Delta, 
prairies,  and  coastal  marshes  showed  that  about 
85%  of  the  streams  measured  were  either  dry  or 
had  no  flow,  indicating  that  the  7-day,  2-yr,  and  1- 
yr  discharges  would  equal  zero.  (Author's  ab- 
stract) 
W89-03757 


TWIN  LAKE  TRACER  TESTS:  SETTING, 
METHODOLOGY,  AND  HYDRAULIC  CON- 
DUCTIVITY DISTRIBUTION, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03799 


GENERALIZED  RADIAL  FLOW  MODEL  FOR 
HYDRAULIC  TESTS  IN  FRACTURED  ROCK, 

British  Geological  Survey,  Wallingford  (England). 
J.  A.  Baker. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  10,  p  1796-1804,  October  1988.  3  fig,  1  tab,  21 
ref,  2  append. 

Descriptors:  'Aquifer  testing,  'Pumping  tests, 
'Hydrologic  models,  'Mathematical  models, 
'Groundwater  movement,  'Fracture  permeability, 
Geologic  fractures,  Flow  rates,  Pressure  head. 

Models  commonly  used  for  the  analysis  of  hydrau- 
lic test  data  are  generalized  by  regarding  the  di- 
mension of  the  flow  to  be  a  parameter  which  is  not 


necessarily  integral  and  which  must  be  determined 
empirically.  Mathematical  solutions  for  this  gener- 
alized radial  flow  model  are  derived  for  the  stand- 
ard test  conditions:  constant  rate,  constant  head, 
and  slug  tests.  Solutions  given.  Well  bore  storage 
and  skin  are  included  and  the  extension  to  dual- 
porosity  media  outline.  The  model  is  presented  as  a 
model  of  fractured  media,  for  which  it  is  most 
likely  to  find  application  because  of  the  problem  of 
choosing  the  appropriate  flow  dimension.  (Au- 
thor's abstract) 
W89-03816 


COMPARISON  OF  ACTIVE  MICROWAVE 
SOIL  WATER  CONTENT  WITH  INFRARED 
SURFACE  TEMPERATURES  AND  SURFACE 
MOISTURE  AVAILABILITY, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Meteorology. 

E.  M.  Perry,  and  T.  N.  Carlson. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  10,  p  1818-1824,  October  1988.  6  fig,  2  tab,  25 

ref. 

Descriptors:  'Remote  sensing,  'Infrared  imagery, 
'Moisture  availability,  'Microwaves,  'Soil  water, 
'Soil  temperature,  Mathematical  models,  France. 

Active  microwave  soil  water  content  and  thermal 
infrared  surface  temperatures  were  made  simulta- 
neously from  an  aircraft  flying  at  400  m  over  a 
vegetated  region  in  France.  Microwave  soil  water 
content  was  obtained  using  the  French  ERASME 
scatterometer  and  the  surface  temperatures  with 
the  aid  of  a  PRT-5  radiometer.  Correlations  be- 
tween surface  temperature  or  soil  moisture  avail- 
ability (determined  from  model  calculations)  and 
microwave  soil  moisture  were  made  in  both  the 
space  (within  and  between  fields)  and  time  do- 
mains. A  standard  error  in  the  infrared  temperature 
and  soil  moisture  availability  due  to  influences 
other  than  that  of  soil  moisture  were  estimated 
with  the  aid  of  a  model  (Carlson,  1986).  Where  the 
standard  deviation  of  the  temperature  or  moisture 
availability  is  greater  than  this  standard  error 
(which  is  the  equivalent  of  about  plus  or  minus  2 
Celsius),  correlations  between  soil  water  content 
and  moisture  availability  become  significant  and 
improve  with  increasing  spatial  or  temporal  vari- 
ance in  the  measured  surface  temperatures.  When 
drying  is  allowed  to  proceed  under  strong  sunlight 
for  a  period  of  a  week  or  so,  the  temporal  vari- 
ations in  soil  moisture  become  so  large  that  the 
temporal  correlation  between  surface  temperature 
and  soil  water  content  approaches  -1.0.  Spatial 
correlations  over  wet  terrain  show  very  poor  cor- 
relation with  measured  soil  moisture.  (Author's 
abstract) 
W89-03818 


RELATIVE  SELECTIVITY  OF  FIVE  COASTAL 
MARSH  SAMPLING  GEARS, 

Louisiana  Cooperative  Fish  and  Wildlife  Research 

Unit.,  Baton  Rouge. 

R.  D.  Hartman,  and  W.  H.  Herke. 

Contributions  in  Marine  Science,  Vol.  30,  p  17-26, 

December  1987.  4  tab,  16  ref. 

Descriptors:  'Trawls,  'Sampling,  'Biological  Sam- 
ples, 'Marshes,  Fish,  Crustaceans,  Selectivity, 
Population  density,  Species  diversity. 

Two  otter  trawls  (1.8-m  and  4.8-m),  two  push 
trawls  of  differing  widths  (2.1-m  and  4.2-m),  and  a 
57-m  long-haul  seine  were  evaluated  for  sampling 
fishes  and  crustaceans  in  a  shallow  coastal  marsh  of 
southwest  Louisiana.  Ease  of  use,  number  of  spe- 
cies captured,  and  number  of  organisms  per  1000 
sq  m  of  surface  area  sampled  were  compared  for 
each  sampling  gear.  Although  the  otter  trawls 
were  easiest  to  use,  they  yielded  the  lowest  density 
of  organisms  for  most  species.  The  wide  push  trawl 
was  the  most  expensive  and  cumbersome  gear,  but 
yielded  the  highest  number  of  organisms/ 1000  sq 
m.  The  long-haul  seine  was  the  most  difficult  gear 
to  use,  but  captured  the  most  species,  the  most 
species  per  sample,  and  generally  the  most  orga- 
nisms per  sample.  (Author's  abstract) 
W89-03851 


PERIPHYTON  SAMPLER  FOR  SHALLOW, 
SWIFT  RIVERS, 

Ministry    of   Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
B.  J.  F.  Biggs. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  22,  No.  2,  p  189-199, 
1988.  6  fig,  6  tab,  33  ref. 

Descriptors:  'Periphyton,  'Sampling,  'Stream 
biota,  'Monitoring,  'Rivers,  Biological  samples, 
Substrates,  Evaluation,  Algae,  Diatoms. 

A  bottom-seated  artificial  substrate  periphyton 
sampler  was  designed  and  evaluated  for  use  in 
shallow,  swift  rivers.  The  sampler  was  found  to  be 
robust,  but  19%  of  samples  were  lost  owing  to 
flooding  and  17%  because  of  vandalism.  Both  glass 
and  perspex  are  usable  as  substrates  providing  the 
surfaces  are  well  etched.  Vertically  oriented  sub- 
strates gave  the  highest  sample  precision  and  are 
recommended  for  routine  monitoring.  Variability 
within  samplers  was  generally  greater  than  be- 
tween samplers.  Mean  within-sampler  coefficients 
of  variation  were  54%  for  algal  density,  12%  for 
algal  diversity,  43%  for  chlorophyll  a,  and  36% 
for  ash-free  dry  weight.  The  numbers  of  replicates 
required  to  obtain  given  percentage  errors  for  vari- 
ous determinants  are  presented  as  nomographs. 
One  sampler  per  station  enabled  most  moderate  or 
large  changes  in  the  structure  of  communities  to  be 
detected.  (Author's  abstract) 
W89-03864 


METHODS  OF  MEASURING  DISINFECTANT 
RESIDUALS, 

Miami  Univ.,  Oxford,  OH.  Hughes  Labs. 
For  primary  bibliographic  entry  see  Field  5F. 
W89-03881 


USING  HEADSPACE  SAMPLING  WITH  CAP- 
ILLARY COLUMN  GC-MS  TO  ANALYZE 
TRACE  VOLATILE  ORGANICS  IN  WATER 
AND  WASTEWATER, 

Alaska  Univ.,  Anchorage.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-03889 


AUTOMATED  IN  SITU  MEASUREMENT  OF 
UNSATURATED  SOIL  WATER  FLUX, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For   primary  bibliographic  entry   see  Field   2G. 

W89-03897 


COMPARISON  OF  A  LABORATORY  PROCE- 
DURE AND  A  TEXTURAL  MODEL  FOR  PRE- 
DICTING IN  SITU  SOIL  WATER  RETENTION, 

North  Dakota  State  Water  Commission,  Bismarck. 

Hydrology  Div. 

For   primary   bibliographic   entry   see   Field   2G. 

W89-03898 


HAZARDOUS  WASTE:  WHERE  TO  PUT  IT 
WHERE  WILL  IT  GO, 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  5E. 

W89-03919 


NEW  CONTINUOUS-SAMPLING  WIRELINE 
SYSTEM  FOR  ACQUISITION  OF  UNCONTA- 
MINATED,  MINIMALLY  DISTURBED  SOIL 
SAMPLES, 

R.  R.  Clark. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  4,  p  66-72,  Fall  1988.  6  fig. 

Descriptors:  'Core  drilling,  'Sampling,  'Soil  sam- 
plers, 'Drilling  equipment,  Rotary  drilling,  Hydro- 
logical  data  collection,  Monitoring,  Soil  contami- 
nation. 

A  new  wireline  system  has  been  developed  to 
alternately  full-hole  drill  or  continuously  sample 
soil  in  a  variety  of  soils.  Those  samples  recovered 
by  the  system  are  complete^  relatively  undisturbed, 
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and  minimally  affected  by  drilling  fluids.  The 
system,  which  includes  an  outer  barrel,  center-bit 
insert  tube  and  a  spring-retract-sampler  inner 
barrel,  can  be  used  with  either  a  core  or  rotary- 
type  drill.  The  system's  outer  barrel  and  bit  act  as  a 
casing  advancer  to  prevent  hole  collapse  in  unsta- 
ble soils.  The  outer  barrel  and  bit  remain  in  the 
hole  while  either  the  center-bit-insert  tube  or  the 
soil-sampler  inner  barrel  are  wirelined  in  and  out  of 
the  outer  barrel  and  rill  rod  column.  When  the 
center-bit  insert  is  wirelined  into  place,  it  combines 
with  the  outer  barrel  and  bit  to  become  a  full-hole 
drilling  tool.  When  this  center-bit  insert  is  replaced 
with  the  soil-sampler  inner  barrel,  the  system  is 
capable  of  continuous  soil  sampling  to  depths  rang- 
ing from  several  hundred  to  several  thousand  feet. 
The  spring  of  this  soil-sampler  inner  barrel  is  de- 
signed to  extend  the  drive-shoe  some  6  to  8  inches 
ahead  of  the  outer-barrel  bit  and  the  circulating 
fluids.  Therefore,  the  sample  is  not  in  continuous 
contact  with  the  circulating  fluids  during  the  sam- 
pling process.  As  the  sample  enters  the  soil-sam- 
pler tube,  those  circulating  fluids  inside  the  tube 
are  forced  up  and  out  through  the  inner  barrel's 
fluid  bypass.  The  result  is  a  sample  relatively  free 
of  contamination  or  washing  by  drilling  fluids. 
Because  the  soil-sampler  tube  comes  in  contact 
with  the  circulating  fluid  as  it  travels  into  sampling 
position,  there  is  a  film  coating  the  recovered 
sample.  Similarly,  the  fluid  also  coats  either  end  of 
the  sample.  However,  that  film  is  easily  scraped 
away  before  analysis.  Should  additional  protection 
be  required,  a  liner  can  be  inserted  inside  the 
sampler  tube.  Sample  contaminants  can  be  totally 
eliminated  through  the  use  of  filtered-air  circula- 
tion. In  field  use,  negligible  tearing  or  amalgama- 
tion of  the  samples  has  been  experienced,  because 
the  soil-sampler  tube  and  retract-spring  are  sus- 
pended from  dual  bearings,  which  prevent  inner 
barrel  rotation.  (Author's  abstract) 
W89-03920 


GENERALIZED  GROUND  WATER  SAM- 
PLING DEVICE  MATRIX, 

Nevada  Univ.  System,  Las  Vegas.  Water  Re- 
sources Center. 

K.  F.  Pohlmann,  and  J.  W.  Hess. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  4,  p  82-84,  Fall   1988.   10  ref.  EPA 
Contract  CR-812713-01-5. 

Descriptors:  'Groundwater  data  collection,  *Sam- 
plers,  'Sampling,  *Hydrologic  data  collection, 
*Pumps,  Test  wells,  Monitoring,  Hydraulic  ma- 
chinery, Coliforms,  Conductivity,  Hydrogen  ion 
concentration,  Radium  radioisotopes,  Nitrates, 
Trace  metals,  Organic  carbon. 

A  generalized  groundwater  sampling  device  matrix 
was  prepared  and  submitted  to  the  U.S.  EPA  as 
part  of  a  cooperative  research  program.  The  chart 
is  based  on  a  review  of  the  literature  and  illustrates 
general  relations  of  groundwater  parameters  to 
sampling  devices.  The  12  types  of  sampling  devices 
considered  include:  open  bailer,  point-source 
bailer,  syringe  sampler,  gear-drive  pump,  bladder 
pump,  helical-rotor  pump,  gas-drive  piston  pump, 
centrifugal  pump,  peristaltic  pump,  gas-lift  devices, 
gas-drive  devices,  and  pneumatic  devices.  The  14 
groundwater  parameters  considered  are:  electrical 
conductivity,  pH,  redox  potential,  major  ions, 
trace  metals,  nitrate  and  fluoride,  dissolved  gases, 
non- volatile  organics,  volatile  organics,  TOC, 
TOX,  radium,  gross  alpha  and  beta  activity,  and 
coliform  bacteria.  Notes  regarding  sampling 
depths,  well  diameters,  sample  delivery  rates,  and 
construction  materials  are  included.  The  matrix 
was  prepared  in  response  to  groundwater  sampling 
research  needs  expressed  by  the  U.S.  EPA  Region- 
al and  Program  Offices  and  is  one  part  of  EMSL- 
LV's  continuing  Comparative  testing  of  Ground 
Water  Sampling  Methods  research  project. 
(Geiger-PTT) 
W89-03922 


EVALUATION  OF  A  CARBON  ADSORPTION 
METHOD  FOR  SAMPLING  GASOLINE 
VAPORS  IN  THE  SUBSURFACE, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 


W89-03923 


CHANGES  IN  VOLATILE  ORGANIC  CHEMI- 
CAL CONCENTRATIONS  AFTER  PURGING 
SLOWLY  RECOVERING  WELLS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
B.  L.  Herzog,  S.  J.  Chou,  J.  R.  Valkenburg,  and  R. 
A.  Griffin. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  4,  p  93-99,  Fall  1988.  4  fig,  4  tab,  21  ref. 

Descriptors:  'Groundwater  pollution,  'Sample 
preservation,  'Organic  compounds,  'Purging, 
'Sampling,  'Test  wells,  Hydrologic  data  collec- 
tions, Models,  Statistical  analysis. 

Most  guidelines  for  sampling  groundwater  require 
the  evacuation  of  multiple  bore  volumes  from  the 
well  before  a  sample  is  collected.  Such  recommen- 
dations are  impractical  for  wells  that  are  finished  in 
fine-grained  deposits  with  such  slow  recharge  that 
they  cannot  recover  rapidly  enough  for  the  requi- 
site number  of  well  volumes  to  be  removed.  In 
such  situations,  the  sample  is  usually  collected 
either  24  hours  after  evacuation  or  sometime 
during  well  recovery.  Neither  of  these  strategies 
has  been  supported  by  field  evidence.  The  purpose 
of  this  study  was  to  determine  the  changes  in 
volatile  organic  chemical  concentration  during 
well  recovery.  Three  hundred  samples  were  ana- 
lyzed for  up  to  19  different  volatile  organic  com- 
pounds from  11  wells  that  were  finished  in  fine- 
grained glacial  tills.  Each  well  was  sampled  before 
purging  and  at  several  time  intervals  up  to  48 
hours  after  purging.  The  experiment  was  conduct- 
ed three  to  five  times  on  each  well.  Samples  were 
collected  with  dedicated  point-source  PTFE  bail- 
ers equipped  with  bottom-emptying  devices  that 
were  designed  for  collecting  samples  for  volatile 
organic  chemical  analysis.  All  wells  were  evacuat- 
ed with  a  bailer  because  they  were  finished  in 
slowly  recharging  materials  having  hydraulic  con- 
ductivities of  between  .000006  and  .00007  cm/sec. 
Results  of  the  chemical  analyses  were  examined 
statistically  using  a  general  linear  model  and  the 
Tukey  honestly  significant  difference  test  to  ascer- 
tain whether  the  changes  in  water  quality  with 
time  after  purging  were  statistically  significant.  At 
the  95%  confidence  level,  there  was  no  significant 
difference  in  chemical  compositions  at  any  time 
interval  after  purging,  although  samples  collected 
at  four  hours  had  slightly  higher  concentrations 
than  did  earlier  or  later  samples.  However,  con- 
centrations of  volatile  organics  were  significantly 
lower  before  purging  than  after  purging.  These 
results  clearly  show  that  wells  finished  in  fine- 
grained sediments  should  be  purged  before  samples 
are  collected  for  volatile  organic  chemical  analysis. 
(Author's  abstract) 
W89-03924 


INEXPENSIVE,  MULTI-USE,  DEDICATED 
PUMP  FOR  GROUND  WATER  MONITORING 
WELLS, 

Gartner  Lee  Associates  Ltd.,  Markham  (Ontario). 
E.  H.  Rannie,  and  R.  L.  Nadon. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.   8,  No.  4,  p   100-107,  4  fig,   3  tab,   12  ref. 

Descriptors:  'Groundwater,  'Monitoring,  'Sam- 
pling, 'Pumps,  Test  wells,  Hydraulic  machinery, 
Organic  compounds,  Permeability  coefficient. 

A  simple,  inexpensive  sampling  pump  has  lately 
come  into  use  in  groundwater  monitoring.  The 
pump  is  referred  to  as  an  inertial  pump;  its  only 
downhole  components  are  a  foot  valve  connected 
to  a  length  of  tubing  or  pipe.  The  operating  princi- 
ple of  the  pump  is  based  on  the  inertia  of  a  column 
of  water  within  the  riser  tubing.  Groundwater  is 
drawn  through  the  foot  valve  and  up  the  riser 
tubing  by  rapid  up  and  down  movements  of  the 
tubing.  This  pumping  method  is  not  new,  but  has 
only  recently  been  applied  to  monitoring  wells. 
Foot  valves  are  available  in  a  variety  of  materials 
and  sizes  and  can  be  used  in  monitoring  wells  as 
small  as  19  mm  (3/4  inch)  I.D.  Flexible  polyethyl- 
ene or  Teflon  tubing,  and  in  some  cases  stainless 
steel  tubing  or  rigid  PVC  pipe,  is  used  as  the  riser. 
The  inertial  pump  satisfies  most  of  the  criteria 
normally  cited  for  an  ideal  sampling  device.  The 
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pump  is  easy  to  operate,  reliable,  durable,  portable, 
and  virtually  maintenance-free.  It  can  be  operated 
manually  from  as  deep  as  40  m  or  from  as  deep  as 
60  m  using  a  motor  drive.  The  pump  is  inexpen- 
sive, and  therefore  suitable  for  use  as  a  dedicated 
sampling  pump.  Recent  tests  have  shown  the  pump 
to  be  suitable  for  sampling  volatile  organics.  The 
inertial  pump  has  a  high  flow  capacity  and  per- 
forms well  in  silty/sandy  environments,  which 
makes  it  useful  for  developing  and  purging  moni- 
toring wells.  It  may  also  be  used  to  perform  field 
hydraulic  conductivity  tests.  (Author's  abstract) 
W89-03925 


EVALUATION  OF  SOME  SYSTEMS  FOR  SAM- 
PLING GAS-CHARGED  GROUND  WATER 
FOR  VOLATILE  ORGANIC  ANALYSIS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 

J.  F.  Barker,  and  R.  Dickhout. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  4,  p  112-120,  Fall,  1988.  1  fig,  8  tab,  15 

ref. 

Descriptors:  'Organic  compounds,  'Pollutant 
identification,  'Monitoring,  'Groundwater  pollu- 
tion, 'Pumps,  'Sampling,  Methane,  Aromatic  com- 
pounds, Hydraulic  machinery,  Volatility,  Hydro- 
logic  data  collections. 

Loss  of  volatile  organics  during  sampling  is  a  well- 
recognized  source  of  bias  in  groundwater  monitor- 
ing; sampling  protocols  attempt  to  minimize  such 
loss.  Such  bias  could  be  enhanced  for  groundwater 
highly  charged  with  dissolved  gases  such  as  meth- 
ane. Such  groundwater  was  the  object  of  this 
study.  A  positive-displacement  bladder  pump,  a 
momentum-lift  pump  and  a  suction-lift,  peristaltic 
pump  were  employed  in  sampling  both  methane- 
charged  groundwater  for  volatile  aromatic  hydro- 
carbons and  a  C02-charged  reservoir  water  for 
volatile  chlorinated  hydrocarbons.  In  both  cases, 
the  suction-lift  pump  produced  samples  with  a 
significant  negative  bias  (9  to  33%)  relative  to  the 
other  methods.  Little  difference  between  samples 
produced  by  the  other  pump  systems  was  noted  at 
the  field  site,  but  in  sampling  the  reservoir,  the 
bladder  pump  produced  samples  that  were  13  to 
19%  lower  in  halocarbon  concentration  than  were 
samples  from  the  momentum-lift  pump.  These  neg- 
ative biases  are  tentatively  interpreted  as  losses  due 
to  volatilization  during  sampling.  Slightly  greater 
negative  biases  occur  for  compounds  of  higher 
volatility  as  estimated  from  their  Henry's  law  con- 
stants. Additional  studies  appear  to  be  warranted  in 
order  to  adequately  establish  the  scientific  basis  for 
recommending  protocols  for  sampling  groundwat- 
er in  which  degassing  could  enhance  the  loss  of 
volatile  organics  during  sampling.  (Author's  ab- 
stract) 
W89-03927 


CHARACTERISATION  OF  METAL  FORMS  IN 
SEWAGE  SLUDGE  BY  CHEMICAL  EXTRAC- 
TION AND  PROGRESSIVE  ACIDIFICATION, 

Consultants     in     Environmental     Sciences     Ltd., 

London  (England). 

T.  Rudd,  D.  L.  Lake,  I.  Mehrotra,  R.  M.  Sterritt, 

and  P.  W.  W.  Kirk. 

Science  of  the  Total  Environment  STENDL,  Vol. 

74,  p  149-175,  August  1,  1988.  11  fig,  7  tab,  35  ref. 

Descriptors:  'Heavy  metals,  'Sludge, 

'Wastewater,  'Chemical  analysis,  'Pollutant  iden- 
tification, Metals,  Cadmium,  Copper,  Nickel,  Lead, 
Zinc,  Hydrogen  ion  concentration,  Speciation, 
Calcium  chloride. 

Sequential  chemical  extraction,  acidification  to  pH 
4,  2  and  0.5,  and  repetitive  CaC12  (0.05  M)  extrac- 
tions were  used  to  evaluate  the  forms  of  Cd,  Cu, 
Ni,  Pb  and  Zn  in  seven  sewage  sludges.  There  was 
more  variation  in  the  fractionation  profiles  of  dif- 
ferent metals  in  the  same  sludge  than  of  the  same 
metal  in  different  sludges.  Speciation  in  air-dried 
and  liquid  forms  of  sludges  differed  slightly,  but 
the  former  gave  more  reproducible  results.  The 
sequential  extraction  scheme  indicated  that  the  pre- 
dominant fractions  of  Pb  and  Zn  were  extractable 
in  0.1  M  Na4P207,  corresponding  to  organic  and 
some  insoluble  inorganic  forms.  The  largest  Cd 
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and  Ni  fractions  were  extractable  in  0.2  M  sodium 
ethylenediaminetetraacetate  (pH  6.5),  correspond- 
ing to  the  carbonates.  The  major  forms  of  Cu  were 
probably  the  sulfide  and  organic  phases,  both  ex- 
tractable  in  6  M  HN03.  Progressive  acidification 
of  liquid  sludges  mobilized  significant  quantities  of 
Zn  at  pH  4,  of  Cd  and  Pb  at  pH  2  and  of  Ni  at  all 
pH  values  investigated.  Copper  was  relatively  im- 
mobile throughout.  Application  of  the  sequential 
extraction  scheme  to  the  residues  obtained  follow- 
ing acidification  indicates  that  Cu,  Cd  and  Pb 
forms  were  relatively  stable,  but  that  Ni  and  Zn 
speciation  was  likely  to  change  with  decreasing 
pH.  Repeated  CaC12  extractions  resulted  in  a  low 
degree  of  metal  mobilization  and  had  little  effect 
on  the  speciation  of  the  metals  remaining  in  the 
sludge.  (Author's  abstract) 
W89-03962 


METHOD  FOR  EVALUATING  MUTAGENIC- 
ITY OF  WATER:  I.  A  NEW  METHOD  OF  PRE- 
PARING SAMPLES  FOR  MUTAGENICITY 
TEST, 

Yokohama  National  Univ.  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03963 


DIGITISING  PLUVIOGRAPHS, 

Meteorological    Service,   Wellington   (New   Zea- 
land). 
J.  Sansom. 

Journal  of  Hydrology  JHYDA7,  Vol.  26,  No.  2,  p 
197-209,  1987.  5  fig,  3  tab,  3  ref. 

Descriptors:  *Data  processing,  *Rain  gages,  'Rain- 
fall rate,  Pluviographs,  Rainfall,  'Meteorological 
data  collection,  'Data  acquisition. 

A  scheme  for  digitizing  daily  pluviographs  from 
Dines-type  automatic  raingauges  is  described.  The 
data  set  derived  from  digitization  consists  of  a 
division  of  time  into  periods  of  variable  length  in 
which  rain  is  assessed  as  having  fallen  at  a  steady 
rate.  The  results  obtained  from  the  digitized  data 
contain  fewer  errors  than  data  extracted  manually 
from  the  pluviographs.  It  is  estimated  that  98  per- 
cent of  the  rainfalls  in  rain  periods  of  any  length  lie 
within  0.1  mm  of  the  true  amount,  and  that  the 
time  resolution  of  the  system  is  about  2.5  minutes. 
(Author's  abstract) 
W89-03969 


DNA  AMPLIFICATION  TO  ENHANCE  DE- 
TECTION OF  GENETICALLY  ENGINEERED 
BACTERIA  IN  ENVIRONMENTAL  SAMPLES, 

Louisville  Univ.,  KY.  Dept.  of  Biology. 

R.  J.  Steffan,  and  R.  M.  Atlas. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  9,  p  2185-2191,  September 

1988.  4  fig,  36  ref. 

Descriptors:  *DNA,  'Biodegradation,  'Bacterial 
analysis,  'Genetic  engineering,  'Bacteria,  'Pseu- 
domonas,  'Water  analysis,  'Water  quality  control, 
•Microbiological  studies,  Pesticides,  Herbicides, 
Reagents,  Sample  preparation,  Sediments,  Bio- 
chemical tests. 

The  polymerase  chain  reaction  (PCR)  was  per- 
formed to  amplify  a  1.0-kilobase  (kb)  probe-specif- 
ic region  of  DNA  from  the  herbicide-degrading 
bacterium  Pseudomonas  cepacia  AC1100  in  order 
to  increase  the  sensitivity  of  detecting  the  organism 
by  dot-blot  analysis.  The  1.0-kb  region  was  an 
integral  portion  of  a  larger  1.3-kb  repeat  sequence 
which  is  present  as  15  to  20  copies  on  the  P. 
cepacia  AC  1100  genome.  PCR  was  performed  by 
melting  the  target  DNA,  annealing  24-base  oligon- 
ucleotide primers  to  unique  sequences  flanking  the 
1.0-kb  region,  and  performing  extension  reactions 
with  DNA  polymerase.  After  extension,  the  DNA 
was  again  melted,  and  the  procedure  was  repeated 
for  a  total  of  25  to  30  cycles.  After  amplification, 
the  reaction  mixture  was  transferred  to  nylon  fil- 
ters and  hybridized  against  radiolabeled  1.0-kb 
fragment  probe  DNA.  Amplified  target  DNA  was 
detectable  in  samples  initially  containing  as  little  as 
0.3  pg  of  target.  The  addition  of  20  micrograms  of 
nonspecific  DNA  isolated  from  sediment  samples 
did  not  hinder  amplification  or  detection  of  the 


target  DNA.  The  detection  of  0.3  pg  of  target 
DNA  was  at  least  a  1,000  fold  increase  in  the 
sensitivity  of  detecting  gene  sequences  compared 
with  dot-blot  analysis  of  nonamplified  samples. 
PCR  performed  after  bacterial  DNA  was  isolated 
from  sediment  samples  permitted  the  detection  of 
as  few  as  100  cells  of  P.  cepacia  AC1 100  per  100  g 
of  sediment  sample.  This  represented  a  1,000-fold 
increase  in  sensitivity  compared  with  nonamplified 
samples.  (Author's  abstract) 
W89-04002 


CALCULATION  OF  CELL  PRODUCTION 
FROM  (H3)THYMIDINE  INCORPORATION 
WITH  FRESHWATER  BACTERIA, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Nature  Conservation. 

J.  D.  Smits,  and  B.  Riemann. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  9,  p  2213-2219,  September 

1988.  3  fig,  1  tab,  18  ref. 

Descriptors:  'Radiochemical  analysis,  'Bacterial 
analysis,  'Aquatic  productivity,  'Microbiological 
studies,  'Growth,  'Bacterial  physiology,  Culturing 
techniques,  Culture  media,  Growth  media,  Plank- 
ton. 

The  conversion  factor  for  the  calculation  of  bacte- 
rial production  from  rates  of  (3H)thymidine  incor- 
poration was  examined  with  diluted  batch  cultures 
of  freshwater  bacteria.  Natural  bacterial  assem- 
blages were  grown  in  aged,  normal,  and  enriched 
media  at  10  to  20  C.  The  generation  time  during 
101  growth  cycles  covered  a  range  from  4  to  > 
200  h.  The  average  conversion  factor  was  2. 15  x  10 
to  the  18th  power  cells/mol  of  thymidine  incorpo- 
rated into  the  trichloroacetic  acid  (TCA)  precipi- 
tate when  the  generation  time  exceeded  20  h.  At 
generation  times  of  <  20  h,  the  average  conversion 
factor  was  1 1.8  x  10  to  the  18th  power  cells/mol  of 
thymidine  incorporated  into  TCA  precipitate.  A 
detailed  examination  of  the  (3H)thymidine  concen- 
trations that  were  needed  to  achieve  maximum 
labeling  in  DNA  was  carried  out  six  times  during  a 
complete  growth  cycle.  During  periods  with  low 
generation  times  and  high  conversion  factors,  15 
nM  (3H)thymidine  was  enough  for  the  maximum 
labeling  of  the  TCA  precipitate.  This  suggests  that 
incorporation  of  (3H)thymidine  into  DNA  is  prob- 
ably limited  by  uptake  during  periods  with  genera- 
tion times  of  <  20  h  and  that  freshwater  bacterio- 
plankton  cell  production  sometimes  is  underesti- 
mated when  a  conversion  factor  of  2.15  x  10  to  the 
18th  power  cells/mol  of  thymidine  incorporated  is 
used.  (Author's  abstract) 
W89-04004 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  PHOSPHORUS  IN  RIVER  WATER  BASED 
ON  THE  REACTION  OF  VANADOMOLYBDO- 
PHOSPHATE  WITH  MALACHITE  GREEN, 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 
S.  Motomizu,  M.  Oshima,  and  A.  Hirashima. 
Analytica  Chimica  Acta  ACACAM,  Vol.  211,  No. 
1/2,  p  119-127,  August  15,  1988.  6  fig,  3  tab,  18  ref. 

Descriptors:  'Natural  waters,  'Phosphorus  com- 
pounds, 'Water  analysis,  'Spectrophotometry, 
•Chemical  analysis,  'Phosphorus,  Dyes,  Photome- 
try, Sulfuric  acid,  Water  analysis,  Chemical  reac- 
tions, Reagents,  Sample  preparation,  Detection 
limits,  Silicates,  Arsenic  compounds,  Rivers,  Orth- 
ophosphates. 

The  formation  of  an  ion-associate  between  vanado- 
molybdophosphate  and  malachite  green  in  aqueous 
acidic  solution  (0.5  M  sulfuric  acid)  enables  trace 
amounts  (0-0.00001  M)  of  phosphate  to  be  deter- 
mined. The  molar  absorptivity  is  105,000  1/mol/cm 
at  620  nm.  The  complex  was  stabilized  in  solution 
by  adding  poly(vinyl)  alcohol.  Other  ions  general- 
ly found  in  river  waters  did  not  interfere.  Interfer- 
ence by  silicate  is  less  than  that  found  in  the 
corresponding  malachite  green  molybdophosphate 
procedure;  interference  of  arsenate  is  avoided  by 
reduction  with  thiosulfate.  The  method  is  applied 
to  the  determination  of  micrograms/1  amounts  of 
phosphorus  in  river  water;  the  results  obtained 
were  in  good  agreement  with  those  obtained  by  an 
extraction-spectrophotometric  method  with  mala- 
chite green.  (Author's  abstract) 


W89-04008 


REMOVAL  OF  IRON  FOR  THE  SPECTRO- 
PHOTOMETRIC DETERMINATION  OF 
HUMIC  SUBSTANCES  IN  FRESH  WATERS, 

Nagoya  Univ.   (Japan).   Faculty  of  Engineering. 
T.  Nomizu,  M.  Sanji,  and  A.  Mizuike. 
Analytica  Chimica  Acta  ACACAM,  Vol.  211,  No. 
1/2,  p  293-297,  August  15,  1988.  1  fig,  3  tab,  7  ref. 

Descriptors:  'Natural  waters,  'Water  analysis, 
'Spectrophotometry,  'Humic  acids,  'Iron,  Chemi- 
cal analysis,  Cation  exchange,  Photometry,  Rea- 
gents, Ion  exchange,  Resins,  Sample  preparation, 
Ammonium  compounds. 

Iron  in  natural  waters  interferes  with  the  spectro- 
photometric  determination  of  humic  substances.  A 
method  is  described  for  the  removal  of  most  of  the 
iron  before  the  absorbance  measurement  for  the 
reliable  determination  of  humic  substances  in  fresh 
waters.  More  than  95%  of  the  iron  was  found  to  be 
removed  by  sorption  on  a  cation-exchange  resin 
after  reduction  to  iron  (II)  with  hydroxylammon- 
ium  chloride  at  pH  3.5  for  24  hours.  The  absor- 
bance is  then  measured  at  350  nm.  Negatively 
charged  humic  substances  passed  through  the  resin 
column  quantitatively  above  pH  3.5.  The  optimum 
concentration  of  hydroxylammonium  chloride  is 
about  4,000  times  the  molar  concentration  of  the 
iron  present.  The  reducing  agent,  used  at  pH  3.5, 
did  not  alter  the  absorption  spectra  of  humic  sub- 
stances at  least  for  a  week.  (Doria-PTT) 
W89-04009 


SIMULTANEOUS  DETERMINATION  OF 
UREA  AND  AMMONIA  NITROGEN  IN  SOIL 
EXTRACTS  AND  WATER  BY  HIGH  PER- 
FORMANCE LIQUID  CHROMATOGRAPHY, 

Farms  of  Texas,  Alvin. 

A.  Abshahi,  S.  S.  Goyal,  and  D.  S.  Mikkelsen. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  4,  p  969-973,  July/August  1988.  5  fig, 
2  tab,  16  ref. 

Descriptors:  'Soil  water,  'High-performance 
liquid  chromatography,  'Ureas,  'Ammonia,  'Ni- 
trogen, Chemical  analysis,  Water  analysis,  Soil 
analysis,  Chromatography,  Sample  preparation, 
Enzymes,  Ammonium,  Hydrolysis,  Chemical  reac- 
tions, Fluorometry,  Fertilizers,  Fate  of  pollutants, 
Calibrations,  Contamination. 

Combining  the  separation  efficiency  of  high  per- 
formance liquid  chromatography  (HPLC)  and  the 
catalytic  solid  phase  urease  reactor,  a  simple,  sensi- 
tive, and  highly  specific  method  for  simultaneous 
determination  of  urea  and  ammonia  nitrogen  is 
possible.  In  this  system,  the  immobilized  urease 
catalyzes  the  hydrolysis  of  urea  to  ammonium  ions, 
which  is  then  measured  fluorometrically  after  post- 
column  derivatization  with  o-phthalaldehyde 
(OPA).  The  fluororphore  is  detected  on-line  with  a 
fluorometric  detector,  344ex  and  455em  nm.  The 
method  is  rapid  and  can  be  used  to  accurately 
monitor  the  urea  and  ammonia-N  content  of  soil, 
water,  and  fertilizer  materials.  (Author's  abstract) 
W89-04016 


JANUARY  1988  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER  LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  K.S.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04031 


EXPLORATION  FOR  AREAS  SUITABLE  FOR 
GROUNDWATER  DEVELOPMENT,  CENTRAL 
CONNECTICUT  VALLEY  LOWLANDS,  MAS- 
SACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04054 
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GOES  DATA-COLLECTION  SYSTEM  INSTRU- 
MENTATION, INSTALLATION,  AND  MAIN- 
TENANCE MANUAL, 

Geological  Survey,  Phoenix,  AZ.  Water  Re- 
sources Div. 

J.  W.  H.  Blee,  H.  E.  Herlong,  C.  D.  Kauffman,  M. 
L.  Field,  and  R.  F.  iddelburg. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-479,  1986.  173p,  49  fig,  11  tab. 

Descriptors:  *Data  collections,  'Remote  sensing, 
•Satellite  technology,  Data  transmission,  Data 
processing,  Maintenance,  Installation,  Gaging  sta- 
tions, GOES  satellite,  Platform  Assignment  Sched- 
uling Subsystem. 

The  purpose  of  the  manual  is  to  describe  the 
installation,  operation,  and  maintenance  of  Geosta- 
tionary Operational  Environmental  Satellite 
(GOES)  data  collection  platforms  (DCP's)  and 
associated  equipment.  This  manual  is  not  a  substi- 
tute for  DCP  manufacturers'  manuals  but  is  addi- 
tional material  that  describes  the  application  of 
data-collection  platforms  in  the  Water  Resources 
Division.  Power  supplies,  encoders,  antennas,  Mini 
Monitors,  voltage  analog  devices,  and  the  installa- 
tion of  these  at  streamflow-gaging  stations  are  dis- 
cussed in  detail.  (USGS) 
W89-04056 


RAINFALL  AND  RUNOFF  QUANTITY  AND 
QUALITY  DATA  COLLECTED  AT  FOUR 
URBAN  LAND-USE  CATCHMENTS  IN 
FRESNO,  CALIFORNIA:  OCTOBER  1981  - 
APRIL  1983, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04065 


PROTOCOL  FOR  COLLECTING,  PROCESS- 
ING, AND  SHIPPING  PRECIPITATION  SAM- 
PLES, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

M.  M.  Reddy,  R.  B.  See,  and  T.  D.  Liebermann. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  86-405,  1986. 

13p,  1  ref. 

Descriptors:  *Acid  rain,  *Water  analysis,  'Moni- 
toring, 'Sampling,  District  of  Columbia,  Chemis- 
try of  precipitation,  New  Jersey,  New  York,  North 
Carolina. 

This  report  documents  the  protocol  for  collecting, 
processing,  and  shipping  precipitation  samples  as 
part  of  an  investigation  of  the  effects  of  acid  rain 
on  carbonate-rock  building  materials.  The  report  is 
Chapter  A  of  a  manual  for  Task  Group  G  site 
operators  participating  in  the  National  Atmospher- 
ic Deposition  Program.  The  effects  of  acid  rain  on 
carbonate-rock  building  materials  are  being  investi- 
gated at  four  sites  in  the  eastern  United  States: 
Washington,  D.C.;  Chester,  New  Jersey;  New- 
comb,  New  York;  and  Research  Triangle  Park, 
North  Carolina.  At  each  site,  precipitation-runoff 
samples  are  collected  from  glass  sheets,  limestone 
and  marble  slabs,  and  blanks.  Precipitation  samples 
also  are  collected  in  a  wet-only  precipitation  col- 
lector modified  for  continuous  pH  measurement. 
All  samples  are  processed  and  shipped  in  the  same 
manner.  (USGS) 
W89-04091 


OPERATIONAL  PROTOCOL  FOR  A  RECORD- 
ING PRECIPITATION  MONITOR, 

Geological  Survey,  Arvada,  CO.  Water  Resources 

Div. 

M.  M.  Reddy,  R.  B.  See,  and  T.  D.  Liebermann. 

Available  from  OFSS,  USGS,  Box  ""'25,  Denver, 

CO    80225.    USGS   Open-File    R,       I    86-405-B, 

1986.  24p,  1  ref. 

Descriptors:  'Acid  rain,  'Water  an.         .  'Moni- 
toring, 'Sampling,  Chemistry  of  precipitin; 

This  report  documents  the  protocol  for  installa- 
tion, maintenance  and  calibration  of  a  recording 


precipitation  monitor.  The  precipitation  monitor 
measures  the  depth,  temperature,  pH,  and  specific 
conductance  of  precipitation  continuously  during  a 
storm  event  and  stores  the  data  on  magnetic  tape. 
These  instruments  are  being  utilized  at  four  sites  in 
the  eastern  United  State:  Washington,  D.C.;  Ches- 
ter, New  Jersey;  Newcomb,  New  York;  and  Re- 
search Triangle  Park,  North  Carolina.  At  each  site, 
precipitation  is  collected  in  a  wet-only  precipita- 
tion collector  modified  for  continuous  monitoring 
of  precipitation  chemistry  during  storms. 
W89-04092 


GEODETIC  TRISECTION,  ALTITUDE,  AND 
ICE-RADAR  SURVEYING  TECHNIQUES 
USED  AT  KNIK  GLACIER,  ALASKA,  AND 
SUMMARY  OF  1979,  1980,  AND  1981  DATA, 

Geological  Survey,  Fairbanks,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2C. 
W89-04095 


TECHNIQUE  FOR  MAKING  FIELD  MEAS- 
UREMENTS OF  OXYGEN  IN  THE  ROOT 
ZONE  OF  SATURATED  AND  UNSATURATED 
SOILS, 

Geological  Survey,  Reston,  VA  Water  Resources 
Div. 

V.  Carter,  D.  Shultz,  M.  K.  Garrett,  and  W.  E. 
Webb. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, D.C.  20402.  In:  USGS  Water  Supply  Paper 
2262,  1984.  p  1-5,  1  fig,  1  tab,  8  ref. 

Descriptors:  'Oxygen  analysis,  'Soil  oxygen, 
'Limnology,  'Fine-textured  soils,  'Dissolved 
oxygen,  'Soil  gases,  'Methodology,  'On-site  data 
collection,  'Wetlands,  'Root  zone,  Oxygen  re- 
quirements, Saturated  zone,  Unsaturated  zone, 
Oxygen,  Electrodes. 

The  rapid,  accurate  measurement  of  the  oxygen 
content  of  soil  gas  in  the  unsaturated  zone  or 
dissolved  oxygen  (DO)  of  the  soil  water  in  the 
saturated  zone  can  be  useful  in  wetland  vegetation 
studies.  A  methodology  has  been  devised  and 
tested  in  the  Great  Dismal  Swamp,  a  wetland  with 
fine  silt-clay  and  organic  soils  that  appears  to  pro- 
vide good  results.  A  60-milliliter  sample  of  soil  gas 
or  water  is  withdrawn  from  permanently  installed 
chambers  at  various  depths  in  the  soil  profile.  The 
oxygen  concentration  of  an  air  sample  is  measured 
using  a  specially  machined  analyzer  cell  fitted  to 
the  polarographic  oxygen  electrode  connected  to  a 
portable  oxygen  meter.  The  dissolved  oxygen  con- 
centration of  a  water  sample  is  measured  with  the 
oxygen  electrode  directly,  while  stirring  the 
sample  in  a  32-milliliter  glass  bottle  with  a  portable 
magnetic  stirrer.  Field  tests  with  duplicate  cham- 
ber installations  showed  that  the  method  gives 
consistent  results  for  both  soil  gas  and  water. 
(USGS) 
W89-04096 


SURFACE-RUNOFF  MEASUREMENT  AND 
SEDIMENT-SAMPLE-COLLECTION  SYSTEM 
FOR  SMALL  AREAS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

J.  R.  Gray,  and  M.  P.  deVries. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, D.C  20402.  In:  USGS  Water  Supply  Paper 
2262,  1984.  p  7-1 1,  1  fig,  1  tab,  8  ref. 

Descriptors:  'Runoff,  'Sediment  yield,  'Erosion, 
•Sampling,  'Data  collections,  'Radioactive 
wastes,  'Hazardous  wastes,  'Runoff  plots,  'Illi- 
nois, Rainfall-runoff  relationships. 

A  system  has  been  developed  for  measuring  sur- 
face runoff  and  collecting  water-sediment  samples 
from  small  areas  (plot)  on  a  low-level  radioactive 
waste  disposal  site  in  northwestern  Illinois.  Runoff 
from  a  11 -square-meter  plot  is  routed  through  a 
Parshall  flume.  Peak  discharge  is  computed  from  a 
peak  stage  measured  in  a  flume  stilling  well  and  a 
stage-discharge  relation  for  the  flume.  The  flume 
discharges  into  a  20-liter  primary  collecting  vessel. 
Runoff  exceeding  16  liters  is  pumped  from  the 
primary  vessel  until  4  liters  remain    Pumpage  is 


routed  through  a  cone-splitting  chamber,  a  sub-unit 
of  the  U.S.  Geological  Survey  cone  splitter,  which 
divides  flow  into  10  equal  parts.  One  part  is  re- 
tained in  addition  to  that  stored  by  the  primary 
vessel  for  subsequent  measurement  and  sediment- 
sample  collection.  The  device,  called  the  dekaport 
divisor  system,  enables  collection  of  reliable  runoff 
and  sediment  yield  data  from  small  plots.  (USGS) 
W89-04097 


SOLUTION-CHEMISTRY  MODEL  OF  THE  IN- 
TERFERENCE OF  CADMIUM-CARBONATE 
PRECIPITATION  IN  THE  DETERMINATION 
OF  CATION-EXCHANGE  SEPARATION  FAC- 
TORS, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04100 


CONFIDENCE  LIMITS  FOR  DETERMINING 
CONCENTRATIONS  OF  TRACER  PARTICLES 
IN  SEDIMENT  SAMPLES, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

C.  F.  Nordin,  and  P.  W.  Mielke. 

Available  from  Supt.  of  Docs,  GPO,  Washington, 

D.  C.  20402.  In:  USGS  Water  Supply  Paper  2262, 
1984.  p  43-46,  2  fig,  4  ref. 

Descriptors:  'Tracer  particles,  'Tracers,  'Sedi- 
ments, 'Sediment  transport,  'Sediment  tracers, 
Sample  concentrations,  Sampling,  Data  collec- 
tions. 

Tracer-particle  techniques  often  are  used  in  sedi- 
ment transport  studies.  The  concentration  of  trac- 
ers is  estimated  by  counting  X  tracer  particles  in  a 
sample  of  size  n.  The  sample  concentration  is  an 
estimate  of  the  concentration  C  of  the  population 
from  which  the  sample  was  drawn.  The  confidence 
limits  for  the  sample  concentrations  are  derived 
under  the  assumption  that  each  particle  in  the 
sample  has  the  probability  C  of  being  a  tracer. 
(USGS) 
W89-04101 


DETERMINATION  OF  AQUATIC  HUMIC 
SUBSTANCES  IN  NATURAL  WATERS, 

Geological   Survey,   Lakewood,  CO.   Water  Re- 
sources Div. 
E.  M.  Thurman. 

Available  from  Supt.  of  Docs,  GPO,  Washington, 
D.  C.  20402.  In:  USGS  Water  Supply  Paper  2262, 
1984.  p  47-52,  1  fig,  1  tab,  28  ref. 

Descriptors:  'Aquatic  humic  substances,  'Humic 
acids,  'Humic  substances,  'Water  analysis,  'Natu- 
ral waters,  'Dissolved  humic  substances,  Adsorp- 
tion. 

Aquatic  humic  substances  in  50-ml  samples  are 
measured  at  the  microgm/liter  level  following  de- 
sorption  of  the  adsorbed  humic  material  from  a 
macroporous  resin  with  0.1  normal  sodium  hy- 
droxide. The  resulting  eluate  is  quantified  by  dis- 
solved organic  carbon  analysis.  The  method  is 
quantitative,  rapid,  simple,  and  inexpensive. 
(USGS) 
W89-04102 


GROUND-PENETRATING  RADAR  STUDY  OF 
THE  THICKNESS  AND  EXTENT  OF  SEDI- 
MENTS BENEATH  SILVER  LAKE,  BERLIN 
AND  MERIDEN,  CONNECTICUT, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

F  P.  Haeni,  D.  K.  McKeegan,  and  D.  R.  Capron. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report   85-4108, 
1987.  19p,  11  fig,  2  tab,  13  ref. 

Descriptors:  'Lakes,  'Sediments,  'Bottom  sedi- 
ments, 'Connecticut,  'Surface  geophysical  tech- 
niques, 'Land  penetrating  radar.  Organic  sediment, 
Silver  Lake,  Geophysics,  Radar,  Hydrology, 
Groundwater,  Limnology. 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

A  short-pulse  ground-penetrating  radar  system  was 
used  to  determine  the  extent  and  thickness  of  or- 
ganic-rich lake-bottom  sediments  in  Silver  Lake  in 
south-central  Connecticut.  Four  mi  of  ground-pen- 
etrating radar  profiles  were  obtained  along  tra- 
verses of  the  frozen  lake  during  March  1984.  The 
radar  waves  penetrated  6  inches  of  snow,  1  ft  of 
ice,  an  average  of  4  to  5  ft  of  water,  and  5  ft  of  soft 
organic  and  inorganic  deposits.  A  large  area  of  the 
lake  bottom  is  underlain  by  soft  sediment  exceed- 
ing 5  ft  in  depth.  No  radar  reflections  were  ob- 
tained from  the  hard  subbottom  in  these  areas 
because  the  overlying  sediment  probably  contains 
large  proportions  of  silt  and  clay  that  are  relatively 
impervious  to  radar.  Coring  along  two  radar  pro- 
file lines  confirmed  the  depths  of  soft  sediment 
calculated  from  the  radar  data.  Boring  logs  around 
the  perimeter  of  the  lake  indicate  that  the  eastern 
side  may  be  underlain  by  till  or  poorly-sorted  sand 
and  gravel,  and  that  the  rest  of  the  lake  is  probably 
underlain  by  fine  sands  and  silts  with  some  discon- 
tinuous layers  of  sand  and  gravel.  (USGS) 
W89-O4107 


RETENTION  TIME  AND  FLOW  PATTERNS  IN 
LAKE  MOULTRIE,  SOUTH  CAROLINA, 

Geological    Survey,    Columbia,    SC.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04108 


RISK-BASED  SELECTION  OF  MONITORING 
WELLS  FOR  ASSESSMENT  OF  AGRICULTUR- 
AL CHEMICAL  CONTAMINATION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W89-04127 


ACTIVITIES  OF  THE  WATER  RESOURCES 
DIVISION,  CALIFORNIA  DISTRICT  IN  THE 
1986  FISCAL  YEAR, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04137 


WATER  RESOURCES  REPORTS  PREPARED 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  TEXAS 
DISTRICT,  1973-86, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field   IOC 

W89-04141 


EVAPOTRANSPIRATION  AND  MICROCLI- 
MATE AT  A  LOW-LEVEL  RADIOACTIVE- 
WASTE  DISPOSAL  SITE  IN  NORTHWESTERN 
ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary   bibliographic  entry   see  Field   2D. 

W89-04159 


U.S.  GEOLOGICAL  SURVEY  STREAM- 
GAGING  PROGRAM  IN  WEST-CENTRAL 
FLORIDA  WITH  A  SECTION  ON  HISTORY 
OF  THE  STREAM  GAGING  PROGRAM  IN 
FLORIDA, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04167 


DESCRIPTION       AND       HYDROGEOLOGIC 
EVALUATION      OF      NINE      HAZARDOUS- 
WASTE  SITE  1  IN  KANSAS,  1984-86, 
Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04171 


FLOW-PROPORTIONAL  WATER  SAMPLER 
FOR  USE  IN  CONJUNCTION  WITH  A  V- 
NOTCH  WEIR  IN  SMALL  CATCHMENT 
STUDIES, 


Welsh  Plant  Breeding  Station,  Aberystwyth. 
S.  P.  Cuttle,  and  D.  J.  Mason. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  1,  p  93-99,  April  1988.  3  fig,  2  ref. 

Descriptors:  'Water  sampling,  'Data  acquisition, 
•Weirs,  Catchment  basins,  Design  criteria,  Per- 
formance evaluation,  Samplers. 

A  flow-proportional  water  sampler  has  been  con- 
structed which  collects  a  water  sample  over  a 
weekly  period,  taking  a  sample  increment  every  30 
min.  The  device  is  linked  to  a  V-notch  weir  and 
consists  of  a  vertical  chamber  with  an  inlet  at  the 
base  connected  to  a  tube  inserted  through  the  weir 
plate.  At  30-min  intervals  a  timer  operates  a  bat- 
tery-powered solenoid  valve,  which  opens  the  inlet 
and  allows  water  to  fill  the  chamber  to  a  level 
equal  to  the  level  behind  the  weir.  The  shape  of 
the  chamber  is  such  that,  at  any  head  of  water,  the 
volume  of  water  it  contains  is  proportional  to  the 
flow.  The  valve  then  returns  to  its  resting  state, 
closing  the  inlet  and  opening  an  outlet  to  allow  the 
contents  of  the  chamber  to  drain  into  a  storage 
container.  Two  such  devices  have  been  operated 
successfully  at  a  remote  field  site.  The  volumes  of 
water  collected  over  weekly  sampling  periods  (30- 
700  cu  m/wk)  were  closely  correlated  with  the 
measured  weekly  flows.  (Author's  abstract) 
W89-04211 


V-NOTCH  WEIR  BOXES  FOR  MEASURE- 
MENT OF  SUBSURFACE  DRAINAGE  SYSTEM 
DISCHARGES, 

Agriculture    Canada,    Fredericton    (New    Bruns- 
wick). Research  Station. 
P.  Milburn,  and  J.  Burney. 

Canadian  Agricultural  Engineering  CAEOAI, 
Vol.  30,  No.  2,  p  209-212,  July  1988.  3  fig,  1  tab,  5 
ref. 

Descriptors:  'Discharge  measurement,  *Gaging, 
•Data  acquisition,  *Field  equipment,  *Weirs, 
•Drainage  systems,  *Subsurface  drainage,  Water 
sampling,  Catchment  basins,  Design  criteria,  Per- 
formance evaluation,  Samplers. 

Portable  discharge  measurement  structures  that  ac- 
curately measure  the  range  of  outflows  common  to 
field-scale  subsurface  drainage  systems  are  not 
readily  available  at  reasonable  cost.  Construction 
drawings  and  calibration  results  are  presented  for 
two  non-90-degree,  sharp-crested,  V-notch  weir 
boxes  designed  to  discharge  a  maximum  of  10  and 
20  L/s  at  300  mm  of  head.  The  completed  struc- 
tures are  light-weight,  durable,  compact  in  size, 
simple  to  construct,  and  baffled  to  reduce  turbu- 
lence in  the  approach  section  to  the  notch.  (Au- 
thor's abstract) 
W89-04216 


DETAILS  OF  THE  FLOW  AND  BOTTOM 
PRESSURE  DOWNSTREAM  OF  A  THIN- 
PLATE  WEIR, 

Cambridge  Univ.  (England).  Dept.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-04276 


DIELECTRIC  TENSIOMETER, 

Technical  and  Physical  Engineering  Research 
Service  for  Agriculture,  Wageningen  (Nether- 
lands). 

M.  A.  Hilhorst,  and  J.  J.  De  Jong. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  411-415,  June  1988.  2  fig,  3  ref. 

Descriptors:  'Tensiometers,  *Soil  water,  'Measur- 
ing instruments,  Dielectric  tensiometer. 

A  new  technique  for  measuring  soil  water  tension 
uses  the  relation  between  the  dielectric  behavior 
and  the  water  tension  of  an  absorbent  placed  in  the 
soil.  The  dielectric  tensiometer  consists  of  a  porous 
metal  cylinder  as  an  outer  conductor,  with  an  inner 
conductor,  and  filled  with  glass  beads  which  serve 
as  an  absorbent.  Together  they  form  a  coaxial 
condenser  system.  The  electrical  capacitance  be- 
tween the  two  electrodes  is  a  measure  for  the  soil 
water  tension.  The  dielectric  tensiometer  is  usable 
from  0-10  bar,  without  suffering  from  most  of  the 


common  disadvantages  of  tensiometer  pressure 
transducer  systems.  The  dielectric  tensiometer  is 
ideally  suited  for  use  in  conjunction  with  a  capaci- 
tive  soil  water  content  meter  for  determining  the 
water-retention  characteristics  of  soil  material. 
(Author's  abstract) 
W89-04280 


MOBILE  SOUNDING  OBSERVATIONS  OF  A 
TORNADIC  STORM  NEAR  THE  DRYLINE: 
THE  CANADIAN,  TEXAS  STORM  OF  7  MAY 
1986, 

Oklahoma  Univ.,  Norman.  School  of  Meteorology. 
H.  B.  Bluestein,  E.  W.  McCaul,  G.  P.  Byrd,  and  G. 
R.  Woodall. 

Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  9,  p  1790-1804,  September  1988.  17  fig,  1  tab, 
34  ref,  append. 

Descriptors:  *Weather  data  collections,  *Weather, 
•Storms,  'Telemetry,  *Tornadoes,  Mobile  sound- 
ing units,  Texas,  National  Severe  Storms  Laborato- 
ry, Tornado  Intercept  Project. 

On  7  May  1986  thunderstorms  formed  during  the 
afternoon  near  a  dryline  in  the  Texas  Panhandle 
under  weak  synoptic-scale  forcing.  Five  tornadoes 
and  large  hail  were  produced  by  one  storm  near 
Canadian,  Texas.  Soundings  obtained  by  a  storm- 
intercept  team  with  a  portable  sounding  unit  were 
analyzed.  A  sounding  launched  into  the  wall  cloud 
of  the  storm  just  after  the  fourth  tornado  indicated 
a  nearly  pseudomoisl  adiabatic  lapse  rate,  a  tem- 
perature excess  of  10  C  over  the  environment  at 
500  mb,  and  an  updraft  speed  of  almost  50m/s  near 
6  km  AGL,  in  reasonable  agreement  with  parcel 
theory.  (Author's  abstract) 
W89-04284 


POSSIBLE  RAINFALL  MECHANISM  IN  THE 
OROFURE  MOUNTAIN  RANGE,  HOKKAIDO, 
JAPAN-THE  RAINFALL  ENHANCEMENT  BY 
A  TWO-LAYER  CLOUD  STRUCTURE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-04286 


EVALUATION  OF  VOLTAMMETRIC  TITRA- 
TION PROCEDURES  FOR  THE  DETERMINA- 
TION OF  TRACE  METAL  COMPLEXATION 
IN  NATURAL  WATERS  BY  USE  OF  COMPUT- 
ER SIMULATION, 

Water  Research  Centre,  Medmenham  (England). 
S.  C.  Apte,  M.  J.  Gardner,  and  J.  E.  Ravenscroft. 
Analytica  Chimica  Acta  ACACAM,  Vol.  212,  No. 
1-2,  p  1-21,  September  15,  1988.  3  fig,  8  tab,  57  ref. 

Descriptors:  *Water  analysis,  'Model  studies, 
'Trace  metals,  'Heavy  metals,  'Graphical  meth- 
ods, *Graphical  analysis,  Error  analysis,  Computer 
models,  Voltammetric  titration,  Trace  metal  com- 
plexation,  Cathode  stripping  voltammetry,  Anode 
stripping  voltammetry,  Ligands,  Scatchard  graphs, 
Van  den  Berg/Ruzic  graphs. 

The  impact  of  random  analytical  errors  on  the 
determination  of  metal  complexation  parameters  of 
natural  waters  by  metal  titration  procedures  based 
on  cathodic  stripping  (CSV)  or  anodic  stripping 
(ASV)  voltammetry  was  investigated  by  means  of 
computer  simulation.  The  results  indicate  that 
random  analytical  errors  are  of  overriding  impor- 
tance in  establishing  the  range  of  ligand  concentra- 
tions and  conditional  stability  constants  that  can  be 
accurately  determined  by  these  techniques.  Simula- 
tions incorporating  realistic  estimates  of  random 
analytical  error  show  that  only  stability  constants 
lying  within  a  relatively  narrow  range,  typically 
three  orders  of  magnitude,  can  be  determined  ac- 
curately by  the  anodic  stripping  procedure.  The 
cathodic  procedure  suffers  from  the  same  limita- 
tions, but  is  potentially  more  flexible  in  that  the 
available  detection  window  can  be  moved,  but  not 
widened.  Both  techniques  are  capable  of  accurate- 
ly determining  ligand  concentrations  accurately 
under  specified  stability  constant  conditions.  Simu- 
lations using  the  Scatchard  and  Van  den  Berg/ 
Ruzic  graphical   treatments  indicate  the  Vanden 
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Berg/Ruzic  method  is  superior  for  the  single- 
ligand  model  of  complexation.  The  value  of  com- 
puter simulations  when  complex,  time-consuming 
analytical  techniques  are  applied  and  the  need  for 
rigorous  analysis  of  errors  in  producing  data  of 
environmental  relevance  is  demonstrated.  (Authors 
abstract) 
W89-04288 


FLUORESCENCE    QUENCHING    MEASURE- 
MENTS OF  COPPER-FULVIC  ACID  BINDING, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-04290 


COMPARISON  OF  RADAR  AND  GAUGE 
MEASUREMENTS  OF  RAINFALL  OVER 
WALES  IN  OCTOBER  1987, 

Meteorological  Office,  Bracknell  (England). 

T.  J.  Hitch,  and  B.  D.  Hems. 

Meteorological   Magazine   MTMGA5,   Vol.    117, 

No.  1394,  p  276-279,  September  1988.  4  fig,  2  ref. 

Descriptors:  *Weather  data  collections,  *Rain 
gages,  *Radar,  Wales,  England,  Precipitation, 
Rainfall. 

Comparisons  are  made  of  radar  and  gage  measure- 
ments of  rainfall  totals  over  Wales  and  nearby 
areas  for  the  period  14  to  19  October  1987.  Up  to 
distances  of  about  1 30  km  from  the  Clee  Hill  radar, 
the  radar-measured  rainfall  amounts  are  mainly 
within  one  half  to  twice  the  rainfall  measured  by 
co-located  gages,  but  beyond  this  distance  the 
radar  increasingly  underestimates  the  gage  rainfall. 
(Author's  abstract) 
W89-04292 


USE  OF  WEATHER  RADAR  IN  ASSESSING 
DEPOSITION  OF  RADIOACTIVITY  FROM 
CHERNOBYL  ACROSS  ENGLAND  AND 
WALES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Air  Pollution  Group. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04298 


SCREENING  AND  BIOMONITORING  OF  IN- 
DUSTRIAL EFFLUENTS  USING  PHYTOTOXI- 
CTTY  TESTS, 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-04334 


COMPUTER-AIDED  DESIGN  FOR  CHANNEL- 
IZATION, 

San  Diego  State  Univ.,  CA.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-04362 


GROUNDWATER  QUALITY:  A  DATA  ANALY- 
SIS PROTOCOL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04368 


ANALYTICAL  TRANSIENT  EQUATIONS  FOR 
DRAINS  IN  ARTESIAN  AREAS, 

Ministry  of  Irrigation,  Cairo  (Egypt). 

For  primary  bibliographic  entry  see  Field  3F. 

W89-04379 


USING  LIGHTNING  FOR  RAINFALL  ESTIMA- 
TION IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W89-04380 


PREDICTION  OF  DRAIN  SILTING  BY  SOIL 
AGGREGATE  SIZE  ANALYSIS, 


Laval  Univ.,  Quebec. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-04383 


KYERMO  -  A  PHYSICALLY  BASED  RE- 
SEARCH EROSION  MODEL:  PART  II. 
MODEL  SENSmVITY  ANALYSIS  AND  TEST- 
ING, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-04385 


MODELLENG  TECHNIQUES  FOR  BIOLOGI- 
CAL REACTION  SYSTEMS:  1.  MATHEMATI- 
CAL DESCRIPTION  AND  MODEL  REPRE- 
SENTATION, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-04390 


MODELLING  TECHNIQUES  FOR  BIOLOGI- 
CAL REACTION  SYSTEMS:  2.  MODELLING 
OF  THE  STEADY  STATE  CASE, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-04391 


MODELLING  TECHNIQUES  FOR  BIOLOGI- 
CAL REACTION  SYSTEMS  3.  MODELLING 
OF  THE  DYNAMIC  CASE, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W89-04392 


USE  OF  THE  EINSTEIN  ENTRAINMENT 
FUNCTION  FOR  PREDICTING  SELECTIVE 
ENTRAINMENT  AND  DEPOSITION  OF 
HEAVY  MINERALS, 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-04393 


ANALYSIS  OF  LOW  MOLECULAR  WEIGHT 
ALDEHYDES  CAUSING  ODOUR  IN  DRINK- 
ING WATER, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5A. 
W89-04395 


EFFECT  OF  BASE  ON  THE  C-13  NMR  SPEC- 
TRA OF  MODEL  PHENOLIC  ACIDS  RELAT- 
ED TO  HUMIC  ACIDS  AND  LIGNINS, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W89-04398 


FIELD  ASSESSMENT  OF  SEDIMENT  TRAP 
EFFICIENCY  UNDER  VARYING  FLOW  CON- 
DITIONS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

For  primai  y  bibliographic  entry  see  Field  2J. 
W89-04422 


BAULE-MITSCHERLICH  LIMITING  FACTOR 
EQUATION  EVALUATED  IN  FRESHWATER 
HABITATS, 

Southern    Illinois    Univ.,    Carbondale.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04486 


LIMITATION  TO  THE  USEFULNESS  OF 
CHLOROPHYLL  AS  A  BIOMASS  INDICATOR 
IN  EUTROPHICATION  STUDIES, 

Department  of  Scientific  and  Industrial  Research, 


Taupo  (New  Zealand).  Taupo  Research  Lab. 
E.  White,  G.  Payne,  and  S.  Pickmere. 
Internationale  Vereinigung  fuer  Theoretische  und 
Angewandte  Limnologie  Verhandlungen 

IVTLAP,  Vol.  23,  No.  1,  p  598-601,  January  1988. 
1  fig,  3  tab,  10  ref. 

Descriptors:  *Bioindicators,  *Eutrophication, 
♦Chlorophyll  A,  *Biomass,  'Limnology,  *Phyto- 
plankton,  *Lakes,  Plankton,  Aquatic  plants,  Algae, 
Carbon,  Nitrogen,  Phosphorus,  Nutrients,  Trophic 
level. 

Chlorophyll  a  is  generally  accepted  as  an  estimator 
of  phytoplankton  biomass  in  eutrophication  stud- 
ies. Culture  studies  have  demonstrated  how  chlo- 
rophyll a  and  other  chemical  components  of  algae 
interact  under  variable  conditions  of  light  and  nu- 
trient limitations,  but  transfer  of  this  information  to 
interpret  features  of  natural  situations  is  inhibited 
by  concern  about  the  size  of  the  detrital  compo- 
nent. Nevertheless,  ratios  of  chlorophyll  a  to  cell 
volume  and  chlorophyll  a  to  elemental  concentra- 
tions such  as  particulate  carbon,  particulate  nitro- 
gen, and  particulate  phosphorus  in  natural  waters 
often  vary  systematically  in  ways  that  point  to  the 
influence  of  light  and  nutrient  availability,  so  that 
studies  linking  chlorophyll  a  to  seston  elemental 
content  may  advance  knowledge  providing  the 
limitations  of  the  approach  are  not  forgotten.  It  is 
concluded  that  if  a  eutrophication  control  program 
seeks  only  to  make  a  eutrophic  lake  less  eutrophic, 
then  prediction  of  the  effect  of  reducing  the  lake 
nutrient  content  upon  chlorophyll  a  content  would 
best  be  made  using  data  from  eutrophic  waters 
only.  The  inclusion  of  data  from  oligotrophic  and 
mesotrophic  waters  will  allow  the  generation  of 
relationships  that  will  be  overly  optimistic  about 
the  chlorophyll  a  reduction  likely  to  be  achieved. 
(Author's  abstract) 
W89-04538 
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COMPUTER  CODES  FOR  THREE  DIMEN- 
SIONAL MASS  TRANSPORT  WITH  NON- 
LINEAR SORPTION, 

British  Geological  Survey,  Keyworth  (England). 

Fluid  Processes  Research  Group. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03340 


APPLICATION  OF  LANDSCAPE  SEDIMENT 
MODEL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W89-03354 


DATA-BASED  WATER  QUALITY  INFORMA- 
TION SYSTEM, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 

W89-03360 


PARTICIPATION  IN  THE  PRECIPITATION 
CHEMISTRY  NETWORK:  PROGRESS 

REPORT,  1  DECEMBER  1986  TO  31  JULY  1987. 

Pennsylvania  State  Univ.,  University  Park. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE88-003139. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/ER/60294--1,  (1987).  5p,  1  fig,  1 
tab. 

Descriptors:  *Acid  rain,  *Chemistry  of  precipita- 
tion, "Hydrogen  ion  concentration,  Data  interpre- 
tation, Conductivity,  Monitoring,  Sampling,  Com- 
parison studies. 

Site  operations  for  the  Precipitation  Chemistry 
Network  included  collection  of  precipitation  event 
simples,  measurement  and  reporting  of  sample  pH 
.\d  conductivity  and  precipitation  depths,  and 
servicing  of  the  collectors  and  site  as  necessary. 
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Per  MAP3S  protocol  all  samples  were  shipped  to 
the  analytical  laboratories  at  Pacific  Northwest 
Laboratories  (PNL)  for  more  detailed  analysis.  No 
significant  problems  in  site  operations  were  en- 
countered over  the  reporting  period.  Comparisons 
between  the  precipitation  pH  values  measured  at 
site  laboratories  and  those  measured  in  the  primary 
laboratory  at  PNL  have  been  made.  This  is  partly 
an  effort  to  assess  the  effects  of  sample  storage  and 
shipping  and  partly  for  the  purpose  of  tracking  the 
quality  of  sample-handling  procedures.  While  the 
correlation  coefficient  is  relatively  high,  0.98,  sug- 
gesting overall  good  preservation  of  sample  qual- 
ity, several  marked  departures  from  agreement 
occur  in  specific  instances.  Large  differences  in 
isolated  cases  may  be  evidence  for  sample  contami- 
nation due  to  mishandling  of  the  sample  subsequent 
to  pH  analysis  in  the  field  laboratory.  Also  evident 
is  a  systematic  bias,  which  increases  toward  higher 
pH  values  and  amounts  to  about  0.05  pH  units  at 
pH  3.5  and  0.15  pH  units  at  pH  5.0.  The  cause  of 
this  deviation  has  not  yet  been  determined.  (Lantz- 
PTT) 
W89-03384 


MODELING  STUDY  OF  THE  EFFECT  OF  PH 
ON  CARBON  LIMITED  ALGAL  BIOFILMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W89-03441 


PRELIMINARY  EMPIRICAL  MODELS  OF 
THE  HISTORICAL  AND  FUTURE  IMPACT  OF 
ACIDIFICATION  ON  THE  ECOLOGY  OF 
WELSH  STREAMS, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-03503 


SEASONAL  CHANGES  IN  SEDIMENT  AND 
WATER  CHEMISTRY  OF  A  SUBTROPICAL 
SHALLOW  EUTROPHIC  LAKE, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03558 


INTELLIGENT  DATA  ANALYZER:  HERBI- 
CIDE TRANSPORT  IN  THE  CEDAR  RIVER, 
IOWA, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-03598 


SELECTION    OF   TREND    ANALYSIS   TECH- 
NIQUES FOR  WATER  QUALITY  DATA, 

Office  of  the  Assistant  Secretary  for  Water  and 

Science,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5A. 

W89-03599 


DATA  CHARACTERISTICS:  GROUNDWATER 
MONITORING'S  'CATCH  22', 
IBM    Corp,    Hopewell    Junction,    NY     General 
Technology  Div 
H  F.  Bell,  and  H.  P.  DeLong. 
IN:   Preprints  of  Papers   Presented   at   th      I96th 
ACS  National  Meeting.  Vol.  26,  No       Di  ol 

Environmental  Chemistry,  Americai .  •  Ik  ni  al  So- 
ciety, Washington,  DC.  1988.  p  20-24.  2  tab,  2  fig, 
4ref. 

Descriptors:    'Hydrologic    data,    'Data    analysis, 

•Groundwater,        'Groundwater  

•Data  interpretation,   'Water  quality,   "Si 
methods.    Monitoring   wells,   Seasonal    variations 

The  role  and  importance  of  data  characterization 
in  groundwater  monitoring  is  reviewed.  The  limi- 
tations of  the  data  characterization  procedure  are 
discussed  and  alternative  approaches  for  data  anal- 
ysis, not  subject  to  the  problems  associated  with 
the  common  characteristics  of  groundwa"  r  data. 
are  suggested.  Each  characterization  step  s  car- 
ried   out    using    parametric,    nonpars 


visual  procedures.  The  combined  results  of  these 
tests  were  used  in  making  decisions  concerning  the 
data  set  characteristics.  Analysis  of  water  samples, 
collected  from  a  shallow  monitoring  well,  resulted 
in  a  long  monthly  data  record  of  water  quality  data 
(chlorinated  hydrocarbons)  which  contained  very 
few  missing  or  censored  values.  The  characteriza- 
tion of  the  data  set  indicated  that  the  data  was 
seasonal,  had  a  slight  positive  trend,  was  normally 
distributed  and  showed  a  significant  serial  correla- 
tion. The  characterization  represents  a  Catch-22 
situation  in  that  the  data  is  required  before  you 
begin  to  collect  it.  An  alternative  approach  (a  data 
analysis  protocol),  which  would  allow  one  to  pro- 
vide statistically  sound  information  early  in  the 
groundwater  program,  is  suggested.  The  data  anal- 
ysis protocol  was  developed  by  IBM  and  Colorado 
State  University.  It  is  designed  to  be  insensitive  to 
the  distribution  of  data  and  to  take  seasonality  and 
serial  correlation  into  account.  It  provides  answers 
to  the  main  concerns  of  the  monitoring  programs: 
(1)  what  is  the  average  condition,  (2)  is  there  a 
trend,  and  (3)  are  there  excursions  of  limits  or 
standards.  The  protocol  provides  users  of  environ- 
mental monitoring  network  data  with  an  approach 
that  is  consistent,  timely,  easy  to  carry  out  and 
insensitive  to  the  common  characteristics  of 
groundwater  data  that  result  in  the  Catch-22  situa- 
tion. (See  also  W89-03595)  (Miller-PTT) 
W89-03600 


PARTIAL  RANK  CORRELATION  TEST  IN 
WATER  QUALITY  DATA  ANALYSIS, 

University  of  Western  Ontario,  London.  Dept.  of 
Statistical  and  Actuarial  Sciences. 
P.  D.  Valz,  B.  Bodo,  A.  I.  McLeod,  and  K  W. 
Hipel. 

IN:  Preprints  of  Papers  Presented  at  the  196th 
ACS  National  Meeting.  Vol.  26,  No.  2.  Division  of 
Environmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  25-26.  7  ref. 

Descriptors:  'Statistical  analysis,  'Water  quality, 
'Data  interpretation,  'Correlation  analysis,  Mathe- 
matical studies,  Toxicity,  Pollutant  identification, 
Kendall's  partial  rank  correlation  test. 

Kendall's  partial  rank  correlation  test  was  de- 
scribed and  used  to  study  the  statistical  characteris- 
tics of  water  quality  variables  which  include  toxic 
compounds.  The  partial  rank  correlation  test  is  a 
nonparametric  test  that  can  be  used  to  detect 
trends  in  messy  water  quality  data  which  may  be 
non-normally  distributed,  have  many  missing 
values,  possess  many  observations  which  fall 
below  detection  limits,  and  follow  cyclic  seasonal 
patterns.  When  examining  a  mulitvariate  suite  of 
water  quality  variables,  the  partial  rank  correlation 
test  can  be  employed  in  a  number  of  innovative 
ways.  To  check  for  the  presence  of  trends  in 
seasonal  data,  the  seasonal  effects  can  first  be  re- 
moved or  partialled  out.  One  can  also  eliminate  the 
influence  of  one  variable  on  another  before  testing 
for  the  existence  of  trends.  Finally,  one  can  exam- 
ine the  relationship  between  two  variables  after 
partialling  out  the  effects  of  a  third  controlling 
variable.  (See  also  W89-03595)  (Author's  abstract) 
W89-03601 


STATISTICAL  COMPARISONS  OF  GROUND- 
WATER   QUALIT"     UNDERLYING    DIFFER- 
EN       AND  USES  ,     CENTRAL  FLORIDA, 
K  Siatt  Geological  Survey,  Lawrence. 

A.  '    Rutledge,  and  E.  R.  German. 
[N:      reprints  of  Papers   Presented   at   the    196th 
AC     National  Meeting.  Vol.  26,  No.  2.  Division  of 
En-     onmental  Chemistry,  American  Chemical  So- 
ciety, Washington,  DC.  1988.  p  27-29.  1  fig,  4  ref. 

Descriptors:  'Water  quality,  'Groundwater, 
'Florida,  'Data  interpretation,  'Statistical  analysis, 
'Land  use,  Physical  properties,  Chemical  proper- 
ties, Phosphates,  Citrus  fruits,  Agriculture. 

Statistical  comparisons  of  groundwater  quality- 
were  made  for  an  undeveloped  control  area,  a 
citrus-growing  area  and  a  phosphate-mining  area  in 
Central  Horida.  Comparisons  focus  on  physical 
properties,  major  ions,  nuU  its,  and  trace  ele- 
ments in  water  from  the  surf  I  aquifer.  Paramet- 
procedures  are  effective  only  for  the  analysis  of 


physical  properties  and  major  ions  because  of  the 
lack  of  normality  in  the  distributions  of  other  vari- 
ables. With  the  exception  of  pH,  all  complete  sets 
of  parametric  comparisons  require  the  conversion 
of  data  to  logarithms  of  data.  Nonparametric  pro- 
cedures can  be  used  on  all  types  of  data  because  of 
the  absence  of  a  requirement  for  normality.  There 
are  demonstratable  relations  between  land  use  and 
the  levels  at  which  water  quality  variables  occur  in 
groundwater.  Some  variables  act  as  'indicators  of 
particular  land  uses,  whereas  others  tend  to  occur 
at  elevated  levels  under  many  different  land  uses. 
(See  also  W89-03595)  (Author's  abstract) 
W89-03602 


PREDICTION  OF  RAINWATER  ACIDITY 
USING  TRACE  ELEMENT  CONCENTRA- 
TIONS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-03603 


HYDROLOGIC  DATA  FOR  CECIL  COUNTY, 
MARYLAND, 

Maryland  Geological  Survey,  Baltimore. 
For  primary  bibliographic  entry  see  Field  2E. 

W89-03758 


GROUND-WATER  LEVELS  FROM  THE 
MARYLAND  OBSERVATION-WELL  NET- 
WORK, 1943-86, 

Maryland  Geological  Survey,  Baltimore. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-03760 


USE  OF  WATER  IN  ARKANSAS,  1985, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field   6D. 

W89-03763 


WATER    RESOURCES    OF    SOUTHERN    CO- 
CONINO COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03764 


APPRAISAL  OF  THE  GROUNDWATER  RE- 
SOURCES OF  BARTON,  VERNON,  AND 
BATES  COUNTIES,  MISSOURI, 

Geological  Survey,  Rolla,  MO. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-03780 


WATER  RESOURCES  INVESTIGATIONS  IN 
MISSISSIPPI,  1982-83. 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

Compiled  by   C.   Bentley   and   A.   G.   Lamonds. 

March  1983.  91p. 

Descriptors:  'Water  resources  investigations, 
'Mississippi,  'Data  acquisition,  'Hydrologic  data 
collections.  Precipitation,  Aquifers,  Groundwater 
supply,  Water  resources  development,  Water  man- 
agement. 

Progress  made  by  the  USGS  Water  Resources 
Division  in  wate  resources  investigations  and  re- 
lated activities  in  Mississippi  during  the  fiscal  year 
ending  September  30,  1982,  is  summarized  and 
work  to  be  accomplished  during  the  fiscal  year 
ending  September  30,  1983  is  outlined.  The  specific 
purpose  of  the  report  is  to  inform  cooperating 
State,  local,  and  other  Federal  agencies  about  all 
activities  of  this  Division  in  water  investigations  in 
Mississippi  and  to  give  those  cooperators  a  better 
understanding  of  how  their  participation  fits  into 
the  total  USGS  program  of  water  resources  inves- 
tigations. Ongoing  investigations  include:  surface 
water  data  collection,  groundwater  data  collection, 
water  quality  data  collection,  precipitation  quality 
data  collection,  potentiometric  mapping  of  aquifers 
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in  Mississippi,  flow  characteristics  of  the  Tombig- 
bee  River,  and  a  synoptic  study  of  the  Mississippi 
River  Valley  alluvial  aquifer  in  the  Yazoo  Basin, 
Mississippi.  (Lantz-PTT) 
W89-03781 


SIMPLIFIED    SENSITIVITY    ANALYSIS    AP- 
PLIED TO  A  NUTRIENT-BIOMASS  MODEL, 

Saint  Martin's  Coll.,  Lacey,  WA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-03824 


PHYSICAL   AND   CHEMICAL   STUDIES    ON 
THE  SEDIMENTS  OF  THE  ST-POINT  LAKE 
(JURA        MOUNTAINS):        CARTOGRAPHY 
(ETUDE    PHYSICO-CHIMIQUE    DES    SEDI- 
MENTS DU  LAC  DE  ST-POINT  (MASSIF  DU 
JURA):  CARTOGRAPHIE  THEMATIQUE), 
Universite  de  Franche-Comte,  Besancon  (France). 
Lab.  d'Hydrobiologie  -  Hydroecologie. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-03843 


WATER  QUALITY  VARIATIONS  DURING  A 
FLOOD  EVENT  IN  THE  ANNAN  RIVER, 
NORTH  QUEENSLAND, 

Chisholm  Inst,  of  Tech.,  Melbourne  (Australia). 

Water  Studies  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-03856 


1988  NATIONAL  WATER  RATE  SURVEY, 

Young  (Arthur)  and  Co.,  Charlotte,  NC. 
For  primary  bibliographic  entry  see  Field  6C. 
W89-03879 


CULTIVATING  CONSUMER  CONFIDENCE 
THROUGH  COMMUNICATION, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
D.  P.  Wendel. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  10,  p  34-36,  October  1988. 

Descriptors:  'Communication,  *  Public  relations, 
•Public  opinion,  Water  management,  Attitudes, 
Future  planning,  South  Carolina. 

The  old  adage  -  'How  you  communicate  is  as 
important  as  what  you  communicate'  -  is  especially 
true  regarding  public  relations  between  a  water 
utility  and  its  customers.  A  utility  has  to  be  a 
visible  part  of  the  community,  and  it  must  commu- 
nicate on  a  regular  basis  with  its  constituency. 
Experiences  of  the  Grand  Strand  Water  and  Sewer 
Authority  (GSWSA)  located  on  the  South  Caroli- 
na Grand  Strand,  are  detailed.  The  first  and  most 
important  step  is  to  retain  a  professional  public 
relations  firm.  In  communicating  to  consumers, 
indirect  communication  through  positive  news  sto- 
ries can  do  more  to  boost  a  utility's  image  than  any 
number  of  advertising  campaigns.  In  addition, 
direct  mailings  of  newsletters  and  inserts  in  bil- 
lings, help  to  keep  the  public  informed.  The 
GSWSA  also  holds  public  hearings  on  major  issues 
of  interest  to  the  community,  meets  regularly  with 
community  leaders  and  public  officials,  maintains 
an  after-hours  emergency  response  answering  serv- 
ice for  customers,  and  periodically  surveys  cus- 
tomers for  opinions.  (VerNooy-PTT) 
W89-03884 


COKRIGING  POINT  DATA  ON  MOISTURE 
DEFICIT, 

Department  of  Soil  Statistics,  Agricultural  Univer- 
sity, Box  37,  6700  AA  Wageningen,  The  Nether- 
lands. 

For  primary  bibliographic  entry  see  Field  2G. 
W89-03902 


STATISTICAL  ISSUES  AND  PROBLEMS  IN 
GROUND  WATER  DETECTION  MONITOR- 
ING AT  HAZARDOUS  WASTE  FACILITIES, 

Toledo  Univ.,  OH.  Dept.  of  Industrial  Engineer- 
ing. 


For  primary  bibliographic  entry  see  Field  7A. 
W89-03929 


USE  OF  COMPUTER-ASSISTED  MAPPING 
TECHNIQUES  TO  DELINEATE  POTENTIAL 
AREAS  OF  SALINITY  DEVELOPMENT  IN 
SOILS:  I.  A  CONCEPTUAL  INTRODUCTION, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

D.  L.  Corwin,  J.  W.  Werle,  and  J.  D.  Rhoades. 
Hilgardia,  Vol.  56,  No.  2,  p  1-17,  May  1988.  13  fig, 
1  tab,  35  ref. 

Descriptors:  'Irrigation  effects,  'Data  processing, 
•Mapping,  'Salinity,  *Saline  soils,  *Land  manage- 
ment, Soil  types,  Clays,  Perched  water  table,  Per- 
meability, Irrigation  efficiency,  Profiles,  Soil  pro- 
files, Zones,  Arid  zone,  Computer  programs,  Com- 
puters. 

Several  interacting  factors  are  generally  associated 
with  the  development  of  soil  salinity  on  irrigated 
lands  of  the  arid  Southwest.  Notable  examples 
include  physical  edaphology  (clay  content  and  soil 
permeability),  depth  to  the  perched  water  table, 
salinity  of  the  perched  groundwater,  and  irrigation 
efficiency.  By  creating  map  overlays  of  these  prop- 
erties and  noting  the  areas  of  intersection  of  specif- 
ic levels  or  thresholds  of  these  properties,  areas  can 
be  delineated  that  demonstrate  varying  propensi- 
ties for  salt  accumulation  in  the  soil  profile.  Utiliz- 
ing an  automated  geographic  information  system 
(GIS),  a  conceptual  approach  to  delineating  areas 
with  similar  propensities  for  the  development  of 
soil  salinity  on  irrigated  arid-zone  soils  is  present- 
ed. The  computer  mapping  strategies  provide  an 
efficient  and  accurate  means  of  organizing,  compil- 
ing, analyzing,  and  displaying  complex  interrelated 
data  bases  that  are  associated  with  soil  salinization. 
A  map  can  easily  be  made  from  the  data  to  aid  in 
land  and  irrigation  management  decision  making. 
The  automated  GIS  is  capable  of  performing  map- 
ping tasks  generally  reserved  for  larger  and  more 
expensive  computer  systems.  The  mapping  sys- 
tem's polygonal  spatial  data  base  maximizes  spatial 
accuracy  and  produces  maps  that  are  aesthetically 
pleasing  and  easy  to  interpret.  (See  also  W89- 
03985)  (Author's  abstract) 
W89-03984 


USE  OF  COMPUTER-ASSISTED  MAPPING 
TECHNIQUES  TO  DELINEATE  POTENTIAL 
AREAS  OF  SALINITY  DEVELOPMENT  IN 
SOILS:  II.  FIELD  VERIFICATION  OF  THE 
THRESHOLD  MODEL  APPROACH, 
Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

D.  L.  Corwin,  and  J.  D.  Rhoades. 
Hilgardia,  Vol.  56,  No.  2,  p  18-32,  May  1988.  7  fig, 
5  tab,  7  ref. 

Descriptors:  'Model  studies,  'Computer  programs, 
'Saline  soils,  Model  testing,  Computer  models, 
Soil  types,  Forecasting,  Yuma,  Arizona,  Ground- 
water, Permeability,  Leaching,  Salinity. 

A  study  area  within  the  Wellton-Mohawk  Irriga- 
tion District,  which  lies  east  of  Yuma,  AZ,  was 
used  to  verify  the  threshold  model  proposed  in 
Part  I.  Verification  results  showed  that  the  thresh- 
old model  could  not  reliably  predict  salinization 
potential;  consequently,  a  modified  threshold 
model,  Model  I,  was  formulated.  Model  I  was 
capable  of  predicting  nearly  60%  of  the  saliniza- 
tion potentials  correctly,  a  significant  improvement 
over  the  original  threshold  model.  Nevertheless, 
Model  I  fell  short  of  being  considered  a  reliable 
forecasting  tool.  It  is  postulated  that  the  interac- 
tions between  the  factors  believed  to  give  rise  to 
salinity  development  at  the  study  site  were  too 
complex  to  characterize  with  the  simple  threshold 
model  approach.  Rather,  a  means  of  weighting  the 
significance  of  the  individual  factors  in  the  overall 
salinization  process  may  be  necessary.  (See  also 
W89-03984)  (Author's  abstract) 
W89-03985 


CHEMICAL  AND  HYDROLOGIC  DATA  FOR 
SELECTED  THERMAL-WATER  WELLS  AND 
NONTHERMAL  SPRINGS  IN  THE  BOISE 
AREA,  SOUTHWESTERN  IDAHO, 


Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

H.  W.  Young,  D.  J.  Parliman,  and  R.  H.  Mariner. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225;  paper 
copy   $6.25,   microfiche   $4.00.   USGS  Open-File 
Report  88-471,  Sept.  1988.  35p,  5  fig,  3  tab. 

Descriptors:    'Water   quality,    'Hydrologic    data, 
'Thermal  water,  'Springs,  'Idaho,  Wells,  Boise. 

Data  were  collected  during  January  to  July  1988 
from  37  thermal-water  wells  and  3  nonthermal 
springs  in  the  Boise  area,  southwestern  Idaho.  In- 
cluded are  well  and  spring  locations;  well-con- 
struction, water-level,  and  water-use  information; 
hydrographs  of  water  levels  in  3  wells;  chemical 
and  isotopic  analyses  of  water  from  18  thermal- 
water  wells  and  3  nonthermal  springs;  and  drillers' 
logs  from  23  wells.  The  purpose  of  the  report  is  to 
make  these  data  conveniently  available  to  the 
public.  (USGS) 
W89-04028 


ESTIMATED  WATER  USE  IN  SOUTH 
DAKOTA,  1985, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 

R.  D.  Benson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-313,  1988.  1  sheet. 

Descriptors:  'Water  use,  'South  Dakota,  'Maps, 
Surface  water,  Groundwater,  Hydrologic  data, 
Data  collections. 

Water  use  in  South  Dakota  during  1985  is  estimat- 
ed to  have  been  674  million  gal/day.  This  is  a 
slight  decrease  from  the  1980  estimate  of  690  mil- 
lion gal/day.  Of  the  total  use,  63%  was  from 
surface-water  sources  and  37%  was  from  ground- 
water sources.  About  75%  of  the  total  water  use 
was  for  agriculture,  16%  was  for  domestic  and 
commercial  use,  8%  was  for  industrial  and  mining 
use,  and  1%  was  for  thermoelectric  and  geother- 
mal  uses.  Of  the  total  used,  361  million  gal/day 
were  consumed  and  313  million  gal/day  were  re- 
turned to  the  surface-  and  groundwater  system. 
Water  use  by  agriculture,  the  largest  user,  was 
mostly  for  irrigation.  Total  use  was  516,000  acre-ft 
(460  million  gal/day)  for  irrigation  of  397,000 
acres.  Non-irrigation  use,  mainly  for  livestock,  was 
47.1  million  gal/day.  About  12%  of  the  total  use 
was  by  public-water  suppliers.  Seventy-five  per- 
cent of  the  deliveries  by  public-water  suppliers 
were  for  domestic  use  by  78%  of  the  population. 
In  addition  to  offstream  use,  instream  use  was 
substantial  because  of  hydroelectric-power  genera- 
tion by  the  four  dams  on  the  Missouri  River. 
During  1985,  60,500  million  gal/day  were  used  to 
generate  6,095  gigawatt-hr  of  electricity.  (USGS) 
W 89-04034 


POTENTIOMETRIC  SURFACE  OF  THE  IN- 
TERMEDIATE AQUIFER  SYSTEM,  WEST- 
CENTRAL  FLORIDA,  SEPTEMBER  1987, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

B.  R.  Lewelling. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-303,  1988.  1  sheet,  7  fig,  4  ref. 

Descriptors:  'Potentiometric  surface,  'Maps, 
'Groundwater  flow,  'Florida,  Hydrology,  Geohy- 
drology. 

A  September  1987  potentiometric-surface  map  of 
the  intermediate  aquifer  system  in  west-central 
Florida  depicts  water  levels  for  the  annual  high 
water-level  period.  Hydrographs  show  seasonal 
and  annual  changes  that  range  from  0  to  30  ft  or 
more  in  some  years.  September  1987  water  levels 
averaged  about  3  ft  higher  than  May  1987  levels 
and  about  2  ft  lower  than  September  1986  levels. 
(USGS) 
W89-04036 
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MAP  SHOWING  DEPTH  TO  BEDROCK,  AN- 
CHORAGE, ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
R.  L.  Glass. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-198,    1988.    1   sheet,  3  refs. 

Descriptors:  'Alaska,  'Anchorage,  'Bedrock, 
'Geology,  'Maps,  Water  availability,  Drillers  logs, 
Geohydrology,  Aquifers. 

Knowledge  of  the  physical  and  hydrologic  charac- 
teristics of  geologic  materials  is  useful  in  determin- 
ing the  availability  of  groundwater  for  public  and 
domestic  supply  and  the  suitability  of  areas  for  on- 
site  septic  systems.  A  generalized  map  of  the  An- 
chorage area  shows  the  approximate  distance  from 
land  surface  to  the  top  of  the  bedrock  surface. 
Four  depth  zones  are  shown.  The  depths  were 
determined  from  lithologic  data  contained  in 
drillers'  logs.  (USGS) 
W89-04037 


OKLAHOMA,  A  SUMMARY  OF  ACTIVITIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  WATER 
RESOURCES  DIVISION,  IN  FISCAL  YEARS 
1986-87, 

Geological   Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field    IOC. 

W89-04038 


APPROXIMATE  CHANGE  IN  WATER  LEVELS 
IN  THE  CHICOT  AND  EVANGELINE 
AQUIFERS,  1977-88  AND  1987-88,  AND  MEAS- 
URED COMPACTION,  1973-88,  IN  THE  HOUS- 
TON-GALVESTON REGION,  TEXAS, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

R.  K.  Gabrysch,  C.  E.  Ranzau,  and  L.  S.  Coplin. 
Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  88-168,  1988. 
7  sheets,  6  fig. 

Descriptors:  'Texas,  'Maps,  'Groundwater  level, 
'Withdrawal,  'Subsidences,  'Monitoring,  Water 
levels,  Water-level  fluctuations,  Compaction, 
Houston-Galveston  region. 

This  report  consists  of:  (1)  four  maps  that  present 
data  on  water  level  changes  during  1977-88  and 
1987-88  in  the  Chicot  and  Evangeline  aquifers  in 
the  Houston  area  of  Texas,  and  (2)  one  set  of 
graphs  and  one  map  that  present  data  on  the  com- 
paction of  subsurface  materials  for  1973-88. 
(USGS) 
W89-04040 


STATION  DESCRIPTIONS  AND  AVAILABIL- 
ITY OF  DISCHARGE  AND  WATER  QUALITY 
DATA  THROUGH  1985  FOR  EASTERN  MON- 
TANA STREAM  SITES  NOT  INCLUDED  IN 
THE  NATIONAL  WATER  DATA  EXCHANGE 
PROGRAM, 

Geological  Survey,  Billings,  MT.  Water  Resources 
Div. 

B.  L.  Groskinski-Link,  and  L.  E.  Cary. 
Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-770,  1985. 
79p,  1  fig,  29  ref. 

Descriptors:  'Data  collections,  'Hydrologic  data, 
•Montana,  'Stream  gages,  'Water  quality, 
'Streamflow,  'Surface  water,  Powder  River  Basin. 

Stations  were  selected  to  monitor  water  discharge 
and  water  quality  of  streams  in  eastern  Montana. 
This  report  describes  the  stations  and  indicates  the 
availability  of  hydrologic  data  through  1985.  In- 
cluded are  stations  that  are  operated  by  organiza- 
tions that  do  not  belong  to  the  National  Water 
Data  Exchange  (NAWDEX)  program  operated  by 
the  U.S.  Geological  Survey.  Each  station  descrip- 
tion contains  a  narration  of  the  station's  history 
including  location,  drainage  area,  elevation,  opera- 
tor, period  of  record,  type  of  equipment  and  instru- 
ments used  at  the  station,  and  data  availability.  The 
data  collected  at  each  station  have  been  identified 


according  to  type:  water  discharge,  chemical  qual- 
ity, and  suspended  sediment.  Descriptions  are  pro- 
vided for  113  stations.  These  data  have  potential 
uses  in  characterizing  small  hydrologic  basins,  as 
well  as  other  uses.  A  map  of  eastern  Montana 
shows  the  location  of  the  stations  selected.  (USGS) 
W89-04042 


SUMMARY  OF  WATER  RESOURCES  DATA 
FOR  THE  GIRDWOOD-ALYESKA  AREA, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

R.  L.  Glass,  and  T.  P.  Brabets. 
Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-678,  1988. 
24p,  1 1  fig,  7  tab,  5  ref. 

Descriptors:  'Surface  water,  'Groundwater, 
'Water  quality,  'Alaska,  Girdwood,  Alyeska,  Data 
collections. 

Surface  water,  groundwater  and  water  quality  data 
for  the  Girdwood-Alyeska  area  are  presented  in 
graphs,  tables,  and  maps.  Surface  water  data  in- 
clude streamflow  measurements  and  water  quality 
analyses  from  three  streams.  Groundwater  data 
include  descriptions  of  106  wells,  with  lithologic 
and  water  quality  data  from  selected  wells.  The 
report  also  contains  a  map  depicting  the  geology  of 
the  area.  (USGS) 
W89-04O46 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NORTH 
DAKOTA,  FISCAL  YEAR  1986, 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04047 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  MAY  1987, 

Geological  Survey,  Orlando,  FL.  Water  Resources 

Div. 

G.  R.  Schiner. 

Available  from  OFSS,  USGS  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Map  87-464,  1987.  1 

sheet  (map). 

Descriptors:  'Maps,  'Potentiometric  surface, 
'Groundwater,  'Florida,  Hydrologic  aspects, 
Aquifers,  St.  Johns  River  Water  Management  Dis- 
trict. 

The  potentiometric  surface  of  the  Upper  Floridan 
aquifer  in  the  St.  Johns  River  Water  Management 
District  and  vicinity  is  shown  for  May  1987.  The 
Upper  Floridan  aquifer  is  the  principal  source  of 
potable  water  in  the  area.  Water  level  measure- 
ments were  made  on  approximately  1,000  wells 
and  on  several  springs.  The  potentiometric  surface 
is  shown  mostly  by  5-ft  contour  intervals.  In  the 
Fernandina  Beach  area  of  Nassau  County,  a  30-ft 
interval  is  used  to  show  a  deep  cone  of  depression. 
The  potentiometric  surface  ranged  from  129  ft 
above  sea  level  in  Polk  County  to  54  ft  below  sea 
level  in  Nassau  County.  Water  levels  in  key  wells 
ranged  from  several  ft  above  to  several  ft  below 
the  May  average  in  response  to  areal  patterns  of 
rainfall.  Most  levels  in  the  district  were  above  the 
below  average  levels  of  May  1986.  Rises  of  about  2 
ft  from  May  1986  levels  were  common  in  the 
southern  half  of  the  District,  and  the  potentiome- 
tric surface  rose  as  much  as  6  to  8  ft  in  places. 
(USGS) 
W89-04O49 


GROUNDWATER     LEVELS    IN     ARKANSAS, 
SPRING  1987, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04051 


STATISTICAL,     GRAPHICAL,     AND     TREND 
ANALYSES  OF  SELECTED  WATER  QUALITY 


AND  STREAMFLOW  DATA  FROM  THE  TRIN- 
ITY RIVER  NEAR  CROCKETT,  TEXAS,  1964- 

85, 

Geological    Survey,    Houston,    TX.    Water    Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W89-04053 


PRELIMINARY  DATA  FOR  NORTHERN 
GREAT  PLAINS  TEST  WELL  1,  NW  1/4  NE  1/4 
SEC.  11,  T.55N.,  R.77W.,  SHERIDAN  COUNTY, 
WYOMING, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04055 


GOES  DATA-COLLECTION  SYSTEM  INSTRU- 
MENTATION, INSTALLATION,  AND  MAIN- 
TENANCE MANUAL, 

Geological  Survey,  Phoenix,  AZ.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-04056 


APPROXIMATE  CHANGE  IN  WATER  LEVELS 
IN  WELLS  IN  THE  CHICOT  AND  EVANGE- 
LINE AQUIFERS,  1977-87  AND  1986-87,  AND 
MEASURED  COMPACTION,  1973-87,  IN  THE 
HOUSTON-GALVESTON  REGION,  TEXAS, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 
J.  F.  Williams. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-108,  1987.  7  sheets  (maps),  6 
fig- 
Descriptors:  'Maps,  'Groundwater,  'Water  levels, 
'Water  level  fluctuations,  'Compaction,  'Subsid- 
ence, 'Texas,  Land-surface  subsidence,  Houston, 
Compaction  monitors. 

This  report  consists  of:  (1)  four  maps  that  present 
data  on  water  level  changes  during  1977-87  and 
1986-87  in  the  Chicot  and  Evangeline  aquifers,  and 
in  the  Houston-Galveston  region,  Texas,  and  (2) 
one  set  of  graphs  and  one  map  that  present  data  on 
land  subsidence  caused  by  compaction  of  sub-sur- 
face materials  for  1973-87.  (USGS) 
W89-04057 


ANNUAL  YIELD  AND  SELECTED  HYDRO- 
LOGIC  DATA  FOR  THE  ARKANSAS  RIVER 
BASIN  FOR  THE  ARKANSAS  RIVER  BASIN 
COMPACT,  ARKANSAS-OKLAHOMA,  1986 
WATER  YEAR, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W 89-0405 8 


FLOODS  IN  EASTERN  NEBRASKA  AND 
SOUTHEASTERN  SOUTH  DAKOTA,  JUNE 
1984, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-04059 


GENERAL  SURFACE  AND  GROUNDWATER 
QUALITY  IN  A  COAL-RESOURCE  AREA 
NEAR  DURANGO,  SOUTHWESTERN  COLO- 
RADO, 

Geological  Survey,  Grand  Junction,  CO.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04063 


HYDROLOGY  OF  AREA  41,  WESTERN 
REGION,  INTERIOR  COAL  PROVINCE, 
OKLAHOMA  AND  ARKANSAS, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

For  primary  bibliographic  -entry  see  Field  2F. 
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W89-O4O70 


GROUNDWATER  LEVEL  DATA  FOR  THE  AL- 
BUQUERQUE-BELEN  BASIN,  NEW  MEXICO 
THROUGH  WATER  YEAR  1985, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
G.  E.  Kues. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-116,  1987.  51p,  75  fig,  1  tab,  2 
ref. 

Descriptors:  'Groundwater,  'Groundwater  level, 
•Hydrologic  data  collections,  *New  Mexico, 
Water  level,  Well  data,  Albuquerque-Belen  Basin. 

The  Albuquerque-Belen  Basin  is  in  north-central 
New  Mexico  and  is  approximately  100  mi  long  and 
25  to  40  mi  wide.  The  only  perennial  stream  in  the 
area,  the  southward-flowing  Rio  Grande,  approxi- 
mately bisects  the  basin.  Groundwater  is  the  only 
source  used  to  obtain  drinking-water  supplies.  The 
basin's  population  increased  more  than  100%  from 
1960  to  1980.  In  1980,  72%  of  the  population  was 
concentrated  in  the  north-central  part  of  the  basin 
in  and  around  the  city  of  Albuquerque.  Increases 
in  population  caused  increases  in  water  demand 
and  groundwater  pumpage.  A  network  of  wells 
was  selected  between  April  1982  and  September 
1983  to  monitor  changes  in  groundwater  levels. 
(USGS) 
W89-04071 


GROUNDWATER  AVAILABILITY  IN  THE 
EASTERN  PART  OF  THE  LAKE  ONTARIO 
BASIN,  NEW  YORK, 

Geological  Survey,  Ithaca,  NY.  Water  Resources 
Div. 

T.  S.  Miller. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4201, 
1987.  2  fig,  5  ref,  3  plates. 

Descriptors:  'Geology,  'Maps,  'Groundwater, 
•Aquifers,  'New  York,  'Lake  Ontario  Basin,  Geo- 
hydrology. 

A  set  of  three  maps  show  surficial  geology,  signifi- 
cant unconsolidated  aquifers  and  well  yield,  and 
selected  well  locations  for  the  Lake  Ontario  basin, 
New  York.  In  the  low  areas,  glaciers  and  wave 
action  of  former  high-level  lakes  deposited  perme- 
able sand  and  gravel  to  form  aquifers  that  yield 
more  than  10  gal/min  of  water  to  wells.  Small 
quantities  of  water  (less  than  2  gal/min)  can  be 
pumped  from  dug  wells  that  top  till  and  fine  lake- 
sediment  deposits.  (USGS) 
W89-04074 


GEOHYDROLOGIC  DATA  FROM  PORT 
ROYAL  SOUND,  BEAUFORT  COUNTY, 
SOUTH  CAROLINA, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04075 


SELECTED  GROUNDWATER  DATA  IN  THE 
UPPER  MONGAUP  RIVER  BASIN,  SULLIVAN 
COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

S.  W.  Wolcott. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-114,  1987.  4  plates,  4  fig,  1 
ref. 

Descriptors:  'Maps,  'Groundwater  data,  'Hydro- 
logic  data,  'New  York,  Well  data,  Well  yield,  Well 
logs,  Wells,  Test  holes,  Test  wells,  Springs,  Sulli- 
van County,  Mongaup  River,  Delaware  River 
Basin. 

A  set  of  four  adjoining  7.5-minute  quadrangle 
sheets  that  together  depict  the  upper  Mongaup 
River  Basin  in  Sullivan  County,  N.Y.,  at  1:24,000 


scale  show  the  location,  well  yield,  depth,  water 
use,  ownership,  and  date  of  ownership  of  wells, 
test  holes,  and  springs.  Most  wells  that  tap  strati- 
fied-drift  deposits  have  high  yields  (50  to  300  gal/ 
min)  and  are  used  for  public  supply.  Bedrock  wells 
have  smaller  yields  and  are  generally  used  for 
domestic  supply.  The  data  were  compiled  from  a 
previous  U.S.  Geological  Survey,  countywide, 
groundwater  resources  report  and  from  unpub- 
lished data.  (USGS) 
W89-04077 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER  IN  THE  ST. 
JOHNS  RIVER  WATER  MANAGEMENT  DIS- 
TRICT AND  VICINITY,  FLORIDA,  SEPTEM- 
BER 1986, 

Geological  Survey,  Jacksonville,  FL.  Water  Re- 
sources Div. 
R.  M.  Spechler. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-36,  1987.  1 
sheet  (map). 

Descriptors:  'Maps,  'Potentiometric  surface, 
'Florida,  Groundwater,  Hydrologic  aspects, 
Aquifers,  Hydrogeology,  St.  Johns  River  Water 
Management  District. 

This  map  shows  the  potentiometric  surface  of  the 
Upper  Floridan  aquifer  in  the  St.  Johns  River 
Water  Management  District  and  vicinity  for  Sep- 
tember 1986.  The  Upper  Floridan  aquifer  is  the 
principal  source  of  potable  water  in  the  area. 
Water  level  measurements  were  made  on  approxi- 
mately 1,000  wells  and  on  several  springs.  The 
potentiometric  surface  is  shown  mostly  by  5-ft 
contour  intervals.  The  potentiometric  surface 
ranged  from  129  ft  above  sea  level  in  Polk  County 
to  88  ft  below  sea  level  in  Nassau  County.  The 
steep  cone  of  depression  of  the  potentiometric 
surface  in  the  Fernandina  Beach  area  of  Nassau 
County  is  caused  by  large  withdrawal  of  ground- 
water for  industrial  use.  Many  water  levels  in  the 
district  were  equal  to  or  lower  than  water  levels  of 
September  1985.  Declines  of  as  much  as  2  ft  from 
September  1985  levels  were  common  throughout 
the  district  in  response  to  a  decline  in  rainfall  and 
an  increase  in  pumpage.  The  largest  decline  from 
September  1985  potentiometric  surface  level  was  8 
ft,  occurring  in  Indian  River  County.  Levels  in 
many  wells  approached,  and  in  a  few  wells  exceed- 
ed, record  lows.  (USGS) 
W89-04080 


RECONNAISSANCE  OF  SURFACE-WATER 
RESOURCES  IN  THE  KOBUK  RIVER  BASIN, 
ALASKA,  1979-80, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04083 


METEOROLOGICAL,  WATER  TEMPERA- 
TURE, AND  DISCHARGE  DATA  FOR  THE 
MATTOLE  RIVER  BASIN,  HUMBOLDT 
COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W89-04084 


PUMPAGE  DATA  FROM  PUBLIC-SUPPLY 
WELLS  AT  ANCHORAGE,  ALASKA,  1957-85. 
Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  86-542,  1987. 
48p,  48  fig,  47  tab. 

Descriptors:  'Pumpage  data,  'Water  use,  'Water 
supply,  'Alaska,  'Anchorage,  'Water  wells,  Data 
collections,  Water  use  data,  Water  yield. 

Tables  of  data  for  each  well  include  monthly  and 
yearly  pumpage  totals,  average  monthly  pumpage 
for  each  year,  and  monthly  (January-December) 
average  pumpage  for  the  period  of  record.  Total 
monthly  pumpage  for  each  well  is  also  portrayed 


graphically.  The  data  are  also  accessible  on  com- 
puter files  at  the  U.S.  Geological  Survey's  Alaska 
District  Office  in  Anchorage.  (USGS) 
W89-04085 


GROUNDWATER  LEVELS  IN  THE  CARBON- 
ATE ROCKS  OF  CENTRAL  CHESTER 
COUNTY,  PENNSYLVANIA,  MAY  18  TO  JUNE 
15, 1984, 

Geological   Survey,  Harrisburg,   PA.   Water  Re- 
sources Div. 
C.  R.  Wood. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  84-715,  1984. 
1  sheet  (map),  1  fig. 

Descriptors:  'Maps,  'Water  table,  'Carbonate 
rocks,  'Karst,  'Groundwater  data,  'Pennsylvania, 
'Chester  county,  Water  levels,  Data  collections, 
Water  wells. 

A  water-table  contour  map  of  the  carbonate  rocks 
of  central  Chester  Valley  in  Chester  County,  Penn- 
sylvania was  constructed  based  on  water  levels 
measured  in  104  wells  in  May  and  June  1984,  the 
altitude  of  10  springs,  and  the  level  reported  in  16 
wells  and  one  active  quarry.  The  area  of  carbonate 
rock  underlies  parts  of  East  Whiteland,  West  Whi- 
teland,  East  Cain,  and  Cain  Townships,  the  Bor- 
ough of  Downingtown,  an  the  city  of  Coatesville. 
Water-level  altitudes  in  the  carbonate  rocks  range 
from  396  ft  above  sea  level  in  the  western  part  of 
East  Whiteland  Township  to  232  ft  in  Downing- 
town Borough.  (USGS) 
W89-04086 


DATA  FOR  SELECTED  PESTICIDES  AND 
VOLATILE  ORGANIC  COMPOUNDS  FOR 
WELLS  IN  THE  WESTERN  SAN  JOAQUIN 
VALLEY,  CALIFORNIA,  FEBRUARY  TO  JULY 
1985, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04087 


ALTITUDE  AND  CONFIGURATION  OF  THE 
WATER  TABLE  IN  THE  HIGH  PLAINS  AQUI- 
FER IN  KANSAS,  1965, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

M.  E.  Pabst,  and  L.  E.  Stullken. 
Available  from  OFSS,  USGS,  Box  25425,  Denvei, 
CO  80225.  USGS  Open-File  Report  82-449,  1982. 
1  sheet  (map),  3  fig,  9  ref. 

Descriptors:  'Water  table,  'Potentiometric  level, 
'Underground  storage,  'Aquifers,  'Kansas,  'High 
plains,  Groundwater,  Unconfined  aquifers,  Under- 
flow. 

The  High  Plains  aquifer  in  Kansas  is  a  part  of  a 
regional  system  that  extends  South  Dakota  to 
Texas.  The  aquifer  in  Kansas  underlies  an  area  of 
31,000  square  miles  in  the  western  and  south-cen- 
tral part.  This  aquifer  is  a  hydraulically  connected 
assemblage  of  unconsolidated  water-bearing  depos- 
its of  Tertiary  and  Quaternary  age.  Maps  published 
at  a  scale  of  1:500,000  show  the  altitude  and  con- 
figuration of  the  water  table  in  Kansas  during  1965. 
Groundwater  moved  from  higher  altitudes  in  the 
western  part  of  the  High  Plains  to  lower  altitudes 
in  the  eastern  part  at  a  average  rate  of  10  ft/mi. 
The  upgradient  flexure  of  water  table  contours 
along  some  of  the  valleys  indicates  that  ground- 
water was  discharged  to  the  streams  in  those  areas. 
(USGS) 
W89-04088 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  GROUNDWATER  IN  CAMP- 
BELL COUNTY,  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04089 
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SIMULATION  OF  RAIN  FLOODS  ON 
WILLOW  CREEK,  VALLEY  COUNTY,  MON- 
TANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-04090 


SELECTED  HYDROLOGIC  DATA  FOR  SALT 
LAKE  VALLEY,  UTAH,  OCTOBER  1968  TO 
OCTOBER  1985, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04093 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER  IN  CENTRAL  SUMTER 
COUNTY,  FLORIDA,  MAY  1983, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
L.  A.  Bradner. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  83-676,  1983. 
1  sheet  (map). 

Descriptors:  'Potentiometric  level,  'Groundwater, 
'Hydrologic  aspects,  *Aquifer,  *Hydrogeology, 
♦Water  levels,  'Sumter  County,  'Florida,  Hydro- 
logic  data. 

This  map  presents  the  potentiometric  surface  of  the 
Floridan  aquifer  in  central  Sumter  County,  Flori- 
da, for  September  1983.  The  Floridan  aquifer  is  the 
principal  source  of  potable  water  in  the  area.  The 
focus  of  the  map  is  the  potentiometric  surface  in 
the  Jumper  Creek  Canal  area  for  the  high  water- 
level  period.  Water  level  measurements  were  made 
on  approximately  60  wells.  The  potentiometric  sur- 
face ranged  in  altitude  from  more  than  90  ft  in  the 
southeast  part  of  the  county  to  less  than  40  ft 
northwest  of  Lake  Panasoffkee  in  the  west-central 
area.  (USGS) 
W89-04O94 


AREAL  AND  TEMPORAL  VARIABILITY  OF 
WATER  QUALITY  OF  THE  SAN  JUAN  RIVER 
DRAINAGE  BASIN  UPSTREAM  FROM  SHI- 
PROCK,  NEW  MEXICO, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-04105 


HYDROGEOLOGY  OF  THE  VALLEY-FILL 
AQUIFERS,  SALAMANCA  AREA,  CATTARA- 
GUS  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

P.  J.  Zarriello. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  85-4149, 
1987.  6  sheets  (maps),  5  fig,  21  ref. 

Descriptors:  'Groundwater,  'Areal  hydrogeology, 
•Geohydrology,  'Maps,  'New  York,  Aquifers, 
Geologic  mapping,  Glacial  drift,  Land  use, 
Groundwater  level,  Allegheny  River  valley,  Sala- 
manca, Cattaragus  County,  Surficial  geology, 
Water  table,  Soil  permeability,  Land  use. 

The  hydrogeology  of  a  1 32-sq  mi  area  centered  at 
Salamanca,  NY,  is  summarized  in  five  maps  at 
1 :24,000  scale.  The  maps  show  locations  of  wells 
and  test  holes,  surficial  geology  and  geologic  sec- 
tions, water-table  surface,  soil  permeability,  and 
land  use.  The  valley-fill  aquifer  in  the  Salamanca 
area  serves  approximately  7,000  people  through 
two  major  distribution  systems  with  an  average 
daily  pumpage  of  1.2  million  gal/day.  The  aquifer, 
composed  of  outwash  sand  and  gravel,  averages  60 
ft  in  thickness  and  overlies  as  much  as  200  ft  of 
lacustrine  silt  and  clay.  The  aquifer  is  recharged 
directly  from  precipitation  and  through  seepage 
from  streams.  Average  annual  recharge  to  the  aq- 
uifer from  direct  precipitation  and  infiltration  of 
runoff  from  adjacent  hillsides  is  estimated  to  be  13 
inches  or  0.6  million  gal/day/sq  mi.  The  glacial 


features  in  the  Allegheny  valley  near  Salamanca 
are  associated  with  Illinoian  and  Wisconsin  glacia- 
tions.  Illinoian  features  consist  of  small,  isolated 
exposures  of  outwash  and  till  emplaced  against  the 
valley  walls.  Wisconsin  features  deposited  during 
Altonian  and  Woodfordian  Times  of  the  Wisconsin 
consist  mainly  of  end  moraines  and  valley-train 
outwash.  (USGS) 
W89-04109 


DOCUMENTATION  OF  COMPUTER  PRO- 
GRAM VS2D  TO  SOLVE  THE  EQUATIONS  OF 
FLUID  FLOW  IN  VARIABLY  SATURATED 
POROUS  MEDIA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04111 


FLOODS  OF  OCTOBER  1986  IN  SOUTH-CEN- 
TRAL ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04122 


HYDROGEOLOGIC  DATA  FROM  A  STUDY 
OF  THE  FRESHWATER  ZONE/SALINE 
WATER  ZONE  INTERFACE  IN  THE  ED- 
WARDS AQUIFER,  SAN  ANTONIO  REGION, 
TEXAS, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-04123 


RAINFALL-RUNOFF  DATA  FOR  SOMERSET 
COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W89-04130 


FLOODS  IN  IOWA:  STAGE  AND  DISCHARGE, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 

O.  G.  Lara,  and  D.  A.  Eash. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-382,  1987.  793p,  1  tab. 

Descriptors:  'Floods,  'Peak  discharge,  'Iowa, 
'Streamflow,  'Hydrologic  data,  Bankfull  stage, 
Flood  stages,  Data  collections. 

This  report  presents  stations  descriptions  and  tables 
of  peak  stages  and  discharges  for  280  continuous- 
and  partial-record  gaging  stations  in  Iowa.  Data 
for  the  annual  flood  series  for  each  gaging  station 
and  partial-duration  series,  at  stations  where  avail- 
able, are  contained  in  the  report.  (USGS) 
W89-04131 


GROUNDWATER  DATA  FOR  GEORGIA,  1986, 
Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04132 


WATER  RESOURCES  ACTIVITIES  IN  FLORI- 
DA, 1986-87, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04134 


SELECTED  WATER  QUALITY  DATA  FOR 
THE  BURLEY  IRRIGATION  DISTRICT, 
SOUTH-CENTRAL  IDAHO,  MARCH-APRIL 
1987, 

Geological  Survey,  Boise,  ID.  Water  Resources 
Div. 

H.  W.  Young,  D.  J.  Parliman,  and  M.  L.  Jones. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 


Open-File  Report  (map)  87-240,  1987.  1  sheet 
(map),  3  fig,  2  tab,  2  ref. 

Descriptors:  'Maps,  'Water  quality,  'Nitrogen 
compounds,  'Drinking  water,  'Groundwater  con- 
tamination, 'Idaho,  Groundwater  level,  Nitrates, 
Snake  River  Plain,  Burley  Irrigation  District. 

This  map  report  presents  selected  March-April 
1987,  water  quality  data,  principally  dissolved  ni- 
trite plus  nitrate  as  nitrogen,  and  depth-to-water 
measurements  for  118  wells  in  the  Burley  Irriga- 
tion District,  south-central  Idaho.  Nitrogen  con- 
centrations ranged  from  0.37  to  30  mg/L;  the 
median  concentration  was  8.0  mg/L.  Nitrogen 
concentrations  in  19  wells  equaled  or  exceeded  the 
U.S.  Environmental  Protection  Agency  public 
drinking  water  limit  of  10  mg/L.  (USGS) 
W89-04135 


ACTIVITIES  OF  THE  WATER  RESOURCES 
DIVISION,  CALIFORNIA  DISTRICT  IN  THE 
1986  FISCAL  YEAR, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04137 


APPROXIMATE  ALTITUDE  OF  WATER 
LEVELS  IN  WELLS  IN  THE  CHICOT  AND 
EVANGELINE  AQUIFERS  IN  THE  HOUSTON 
AREA,  TEXAS,  SPRUNG  1987, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

J.  F.  Williams,  W.  B.  Lind,  and  L.  S.  C.  Coplin. 
Available  from  Books  and  Open  File  report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  report  87-233,  1987.  2  sheets  (maps),  2 
fig,  1  ref. 

Descriptors:  'Groundwater,  'Water-level  fluctua- 
tions, 'Groundwater  levels,  'Texas,  'Maps,  Water 
levels,  Houston. 

Two  maps  show  water  levels  in  wells  in  the  Hous- 
ton, Texas,  area  in  the  Chicot  aquifer,  spring  1987, 
and  the  Evangeline  aquifer,  spring  1987.  Both  the 
Chicot  and  Evangeline  aquifers  are  composed  of 
several  sand  layers  with  different  potentiometric 
surfaces.  These  maps,  however,  show  approxima- 
tions of  single  potentiometric  surfaces  that  repre- 
sent composite  hydraulic  heads.  (USGS) 
W89-04138 


WATER  RESOURCES  INVESTIGATIONS  IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 
OF  THE  U.  S.  GEOLOGICAL  SURVEY,  1986-87, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04139 


GROUNDWATER  LEVELS  IN  ALASKA, 
WATER  YEAR  1984, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

P.  J.  Still,  and  J.  O.  Brunett. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-230,  1987.  308p,  264  fig. 

Descriptors:  'Water  levels,  'Alaska,  'Groundwat- 
er levels,  'Hydrologic  data,  Data  collections,  Well 
data,  Observation  wells. 

Data  on  groundwater  levels  in  Alaska  for  the  1984 
water  yr  have  been  compiled  in  the  second  of  a 
planned  series  of  reports.  The  report  summarizes 
data  from  a  network  of  observation  wells,  through- 
out the  State,  at  which  water  levels  are  either 
recorded  continuously  or  measured  intermittently. 
For  wells  at  which  water  levels  are  measured  semi- 
annually, 10-yr  summaries  are  presented.  Water 
levels  for  222  observation  wells  are  shown  on 
graphs,  and  locations  for  the  wells  are  shown  on 
accompanying  maps.  The  following  information  is 
given  for  each  well:  location,  owner,  type  of  aqui- 
fer, depth  and  casing  infarmation,  type  of  measure- 
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ment,  altitude  datum,  period  of  record,  and  ex- 
tremes for  the  period  of  record.  (USGS) 
W89-04140 


REVIEW  OF  THE  WATER  RESOURCES  IN- 
FORMATION SYSTEM  OF  ARGENTINA, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

N.  E.  Hutchison. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-226,  1987.  15p,  6  fig,  5  ref,  2 
append. 

Descriptors:  'Computers,  'Water  resources  data, 
•Information  systems,  'Argentina,  'Hydrologic 
data,  'Data  storage  and  retrieval,  Water,  Data 
transmission,  Data  processing. 

A  representative  of  the  U.S.  Geological  Survey 
traveled  to  Buenos  Aires,  Argentina,  in  November 
1986,  to  discuss  water  information  systems  and 
data  bank  implementation  in  the  Argentine  Gov- 
ernment Center  for  Water  Resources  Information. 
Software  has  been  written  by  Center  personnel  for 
a  minicomputer  to  be  used  to  manage  inventory 
(index)  data  and  water  quality  data.  Additional 
hardware  and  software  have  been  ordered  to  up- 
grade the  existing  computer.  Four  microcomput- 
ers, statistical  and  data  base  management  software, 
and  network  hardware  and  software  for  linking  the 
computers  have  also  been  ordered.  The  Center 
plans  to  develop  a  nationwide  distributed  data  base 
for  Argentina  that  will  include  the  major  regional 
offices  as  nodes.  Needs  for  continued  development 
of  the  water  resources  information  system  for  Ar- 
gentina were  reviewed.  Identified  needs  include: 
(1)  conducting  a  requirements  analysis  to  define 
the  content  of  the  data  base  and  insure  that  all  user 
requirements  are  met,  (2)  preparing  a  plan  for  the 
development,  implementation,  and  operation  of  the 
data  base,  and  (3)  developing  a  conceptual  design 
to  inform  all  development  personnel  and  users  of 
the  basic  functionality  planned  for  the  system.  A 
quality  assurance  and  configuration  management 
program  to  provide  oversight  to  the  development 
process  was  also  discussed.  (USGS) 
W89-04142 


RECORDS  OF  WELLS  AND  CHEMICAL 
ANALYSES  OF  WATER  FROM  WELLS  FOR 
THE  PERIOD  JUNE  13,  1984  TO  DECEMBER 
4, 1986  AT  THE  MAXEY  FLATS  RADIOACTIVE 
WASTE  DISPOSAL  SITE,  KENTUCKY, 
Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W89-04144 


ANNUAL  PEAK  DISCHARGES  AND  STAGES 
THROUGH  1984  FOR  GAGING  STATIONS  IN 
ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 
B.  L.  Neely. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-208,  1987.  125p,  1  fig,  1  tab,  6 
ref. 

Descriptors:  'Flood  peak,  'Flood  stages,  'Arkan- 
sas, 'Missouri,  'Flood  discharge,  'Louisiana, 
•Oklahoma,  Drainage  area,  Flood  data,  Hydrolog- 
ic data,  Data  collections. 

Annual  peak  discharges  and  stages  at  254  gaging 
stations,  which  are  the  basic  data  supporting  the 
U.S.  Geological  Survey  report  'Magnitude  and 
Frequency  of  Floods  in  Arkansas,'  are  presented. 
These  data  include  the  peak  discharge  and  stage 
for  each  yr  and  the  date  of  occurrence,  location  of 
gaging  station,  description  of  gage,  and  supplemen- 
tal remarks.  These  data  are  from  gaging  stations 
which  have  at  least  10  yr  of  record.  A  map  of  the 
area  shows  the  location  of  the  data  collection 
gaging  stations.  (USGS) 
W89-04145 


STREAMFLOW  AND  CROSS-SECTION  DATA 
FOR  TOMBIGBEE  RIVER  BETWEEN  GAINES- 
VILLE AND  DEMOPOLIS  LOCKS  AND  DAMS, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04146 


AVAILABILITY  OF  STREAMFLOW  DATA 
FOR  THE  MOBILE  RIVER  AND  ITS  DISTRI- 
BUTARIES INCLUDING  THE  LOWER  ALA- 
BAMA RIVER  AND  LOWER  TOMBIGBEE 
RIVER, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04147 


STREAMFLOW  AND  CROSS-SECTION  DATA 
FOR  TOMBIGBEE  RIVER  BETWEEN  ALICE- 
VILLE  AND  GAINESVILLE  LOCKS  AND 
DAMS, 

Geological  Survey,  Montgomery,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W89-04148 


ACTIVITIES  OF  THE  ALASKA  DISTRICT, 
WATER  RESOURCES  DIVISION,  U.S.  GEO- 
LOGICAL SURVEY,  1987, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  9C. 
W89-04150 


CLIMATIC    DATA    FOR    WILLIAMS    LAKE, 
HUBBARD  COUNTY,  MINNESOTA,  1985, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2B. 

W89-04151 


WATER  USE  DATA  COLLECTION  PRO- 
GRAMS AND  REGIONAL  DATA  BASE  OF 
THE  GREAT  LAKES-ST.  LAWRENCE  RIVER 
BASIN  STATES  AND  PROVINCES, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W89-04154 


POTENTIAL  FOR  AQUIFER  COMPACTION, 
LAND  SUBSIDENCE,  AND  EARTH  FISSURES 
IN  THE  TUCSON  BASIN,  PIMA  COUNTY,  AR- 
IZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

S.  R.  Anderson. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-482,  1986.  3  sheets,  9  fig,  48 
ref. 

Descriptors:  'Subsidence,  'Geohydrology,  'Water 
table  decline,  'Arizona,  Extensometers,  Alluvial 
aquifers,  Groundwater  pumpage,  Groundwater  de- 
pletion, Pima  County,  Tucson  basin. 

In  1979  the  U.S.  Geological  Survey,  in  coopera- 
tion with  the  city  of  Tucson,  began  an  investiga- 
tion of  aquifer  compaction  and  its  effects  in  the 
Tucson  basin,  including  the  potential  hazards  of 
aquifer  compaction  and  subsequent  damage  to  en- 
gineered structures,  roads,  water  supply  systems, 
gaslines,  and  sewage  systems.  Groundwater  is  the 
main  source  of  water  for  irrigation,  public  supply, 
and  industry.  Pumping  has  exceeded  recharge  for 
several  decades,  and  declines  in  groundwater 
levels  have  occurred  in  parts  of  the  basin.  In 
places,  water  level  declines  have  resulted  in  small 
amounts  of  aquifer  compaction  and  land  subsid- 
ence. Further  water  level  declines  in  parts  of  the 
Tucson  basin  may  result  in  large  amounts  of  aqui- 
fer compaction  and  land  subsidence.  Differential 
land  subsidence  may,  in  places,  be  accompanied  by 
the  formation  of  earth  fissures.  Aquifer  compac- 
tion,   land    subsidence,    and    earth    fissures    can 


damage  or  affect  the  functional  capability  of  man- 
made  features.  Specifically,  aquifer  compaction 
may  damage  wells,  fissures  may  damage  engi- 
neered structures,  and  differential  land  subsidence 
may  affect  structures  such  as  sewers  and  water- 
supply  systems  that  are  dependent  on  gravity  for 
their  operation.  (USGS) 
W89-04156 


GROUNDWATER  DATA  FOR  WEST  VIRGIN- 
IA, 1974-84, 

Geological  Survey,  Morgantown,  WV.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04157 


STREAMFLOW  CHARACTERISTICS  OF  THE 
COLORADO  RIVER  BASIN  IN  UTAH 
THROUGH  SEPTEMBER  1981, 

Geological  Survey,  Salt  Lake  City,  UT.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-04160 


HYDROLOGIC  DATA  FROM  THE  INTEGRAT- 
ED LAKE-WATERSHED  ACIDIFICATION 
STUDY  FN  THE  WEST-CENTRAL  ADIRON- 
DACK MOUNTAINS,  NEW  YORK  -  OCTOBER 
1977  THROUGH  JANUARY  1982, 
Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-04161 


USER'S  MANUAL  FOR  ESTIMATION  OF  DIS- 
SOLVED-SOLIDS  CONCENTRATIONS  AND 
LOADS  FN  SURFACE  WATER, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W89-04172 


GROUNDWATER  LEVELS  IN  THE  LOWER 
PALEOZOIC  AND  PRECAMBRIAN  CRYSTAL- 
LINE ROCKS  OF  SOUTHEASTERN  CHESTER 
COUNTY,  PENNSYLVANIA,  JULY  AND 
AUGUST  1986, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
J.  A.  Garges. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  86-4352, 
1986. 

Descriptors:  'Water  table,  'Maps,  'Aquifers, 
'Groundwater  data,  'Pennsylvania,  Crystalline 
rocks,  Data  collections,  Hydrologic  data,  Chester 
County. 

A  water  table  contour  map  of  the  lower  Paleozoic 
and  Precambrian  crystalline  rocks  of  southeastern 
Chester  County,  Pennsylvania  was  constructed  on 
the  basis  of  water  levels  measured  in  261  wells  in 
July  and  August  1986,  elevations  of  11  springs  that 
were  flowing  in  July  and  August  1986,  and  water 
levels  measured  in  15  wells.  Pre- 1986  measure- 
ments were  incorporated  on  the  map  to  provide 
control  in  areas  where  more-recent  data  were  not 
available.  The  area  of  crystalline  rocks  underlies 
Thornbury,  Westtown,  East  Goshen,  and  West 
Goshen  Townships,  parts  of  East  Whiteland  and 
West  Whiteland  Townships;  and  West  Chester 
Borough.  Water  table  altitudes  under  natural  con- 
ditions range  from  544  ft.  above  National  Geodetic 
Vertical  Datum  of  1929  (NGVD  of  1929)  near 
Immaculata  College  to  234  ft.  above  NGVD  of 
1929  near  Cheyney  College.  (USGS) 
W  89-04 174 


WATER  QUALITY  ASSESSMENT  OF  PERU- 
QUE  CREEK,  ST.  CHARLES  COUNTY,  MIS- 
SOURI, JULY  1983  AND  JULY  1984, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 


211 


Field  7— RESOURCES  DATA 


Group  7C — Evaluation,  Processing  and  Publication 


W89-04176 


GEOLOGY  AND  HYDROLOGY  OF  DEEP 
BEDROCK  AQUIFERS  IN  EASTERN  COLORA- 
DO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W89-04179 


MACDRATN:  A  SURVEYING,  MAPPING,  AND 
DRAINAGE  DESIGN  SYSTEM  FOR  THE 
MICROCOMPUTER, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

R.  Kok,  and  S.  Tremblay. 

Canadian     Agricultural     Engineering     CAEOAI, 

Vol.  30,  No.  2,  p  195-203,  July  1988.  4  fig,  20  ref. 

Descriptors:  *MACDRAIN,  •Drainage  design, 
•Computer  programs,  Mapping,  Surveys,  Data 
processing,  Computer-aided-design,  Agricultural 
hydrology,  Hydraulic  conductivity,  Topography. 

A  software  package  called  MACDRAIN  was 
written  for  use  on  IBM  PC-type  microcomputers. 
It  is  an  integrated  set  of  programs  that  can  be  used 
to  process  survey  data  into  topographic  and  con- 
tour maps,  process  auger  hole  data  into  hydraulic 
conductivities,  calculate  drain  spacings,  design 
drainage  systems,  archive  data,  and  produce  high 
quality  maps,  drain  plans,  and  profile  views.  MAC- 
DRAIN  has  been  developed  to  the  point  where  it 
can  be  used  for  professional  design  of  drainage 
systems  under  most  circumstances,  but  regularly- 
shaped  fields  of  moderate  slope  are  more  easily 
dealt  with  than  those  exhibiting  extremes  in  form 
or  surface  irregularity.  Since  the  package  is  a 
design  tool  rather  than  a  replacement  for  the  de- 
signer, effective  use  requires  that  the  user  have 
prior  knowledge  of  drainage  system  design.  Learn- 
ing times  for  system  use  (to  a  level  of  proficiency 
from  which  the  user  can  proceed  independently  to 
'expert'  capability)  can  range  from  several  hours  to 
a  week.  (Rochester-PTT) 
W89-04214 


UNCERTAINTY  ESTIMATES  FOR  SURFACE 
RUNOFF  MODELS, 

Williamson  and  Schmid,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-04240 


FINITE  ELEMENT  MODELLING  OF  RECIR- 
CULATING DENSITY-DRIVEN  SALTWATER 
INTRUSION  PROCESSES  IN  GROUNDWAT- 
ER, 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Zentralinstitut  fuer  Matematik  und  Mechanik. 
For  primary  bibliographic  entry  see  Field  2F. 
W89-04243 


HYDROGEOLOGY  AND  AQUIFER  SIMULA- 
TION OF  THE  BASEMENT  ROCKS  OF  THE 
KADUNA-ZAIRIA  AREA,  NORTHERN  NIGE- 
RIA, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).   Dept.  of 

Geology. 

For  primary  bibliographic  entry  see  Field  4B. 

W89-04244 


ORGANIC  MATTER  DYNAMICS  IN  FOUR 
SEASONALLY  FLOODED  FOREST  COMMU- 
NITIES OF  THE  DISMAL  SWAMP, 

Savannah  River  Ecology  Lab.,  Aiken,  SC.  Div.  of 

Wetlands  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04245 


IMPROVING  IRRIGATION  MANAGEMENT 
BY  MODELLING  THE  IRRIGATION  SCHED- 
ULE, 

Katholieke  Univ.  Leuven  (Belgium).  Soil  and 
Water  Engineering  Lab. 

P.  Van  Aelst,  R.  A.  Ragab,  J.  Feyen,  and  D.  Raes. 
Agricultural  Water  Management  AWMADF,  Vol, 


13,  No.  2-4,  p  113-125,  June  1988.  7  fig,  3  tab,  13 
ref. 

Descriptors:  *Irrigation  practices,  *Hydrological 
models,  *  Irrigation  programs,  Transpiration  con- 
trol, Water  table  fluctuations,  Egypt,  corn,  Hydro- 
logic  budget,  Moisture  profiles,  Simulation  analy- 
sis, Capillarity. 

Three  different  treatments  of  corn,  grown  on  three 
field  plots  in  the  Nile  delta  in  Egypt  have  been 
evaluated  using  the  simulation  model  SWATRE. 
With  this  field  water  balance  model  the  ingoing 
and  outgoing  water  fluxes,  the  soil  moisture  profile 
and  the  water-table  depth  of  the  three  irrigation 
treatments  monitored  were  simulated  daily 
throughout  the  1983  growing  season.  For  valida- 
tion the  simulated  water-table  depths  were  com- 
pared to  the  observed  water-table  fluctuation.  The 
validated  field  water  balanced  model  was  then 
used  to  evaluate  a  number  of  hypothetical  irriga- 
tion schedules  in  order  to  improve  the  actual  irri- 
gation practice.  The  simulation  runs  indicated  that 
the  water-table  contribution  through  capillary  rise 
varies  between  25  and  30%  of  the  actual  crop 
water  consumption,  and  that  this  amount  is  barely 
affected  by  the  screened  irrigation  schedules.  In 
addition  it  was  found  that  plant  transpiration  and 
yield  respond  accurately  to  modifications  in  the 
irrigation  timing  applied.  (Author's  abstract) 
W89-04257 


NON-DIMENSIONAL  DIAGRAMS  FOR  UN- 
STEADY DRAINAGE  PROBLEMS  WITH  OR 
WITHOUT  RECHARGE, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04259 


EVALUATION  OF  VARIOUS  COMPUTATION- 
AL SCHEMES  IN  CALCULATING  UNSATU- 
RATED HYDRAULIC  CONDUCTIVITY, 

Agricultural   Coll.   of  Athens  (Greece).   Lab.   of 

Agricultural  Hydraulics. 

For  primary   bibliographic  entry   see   Field   2G. 

W89-04273 


SIMULATION  OF  SURFACE-MOISTURE  EF- 
FECTS ON  THE  GREAT  PLAINS  LOW-LEVEL 
JET, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary   bibliographic   entry   see   Field   2G. 
W89-04283 


FRACTAL  CHARACTERIZATION  OF  INTER- 
TROPICAL PRECIPITATIONS  VARIABILITY 
AND  ANISOTROPY  (CARACTERISATION 
FRACTALE  DE  LA  VARIABILITE  ET  DE 
L'ANISOTROPIE  DES  PRECIPITATIONS  IN- 
TERTROPICALES), 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 
Fontainebleau  (France).  Centre  d'Information 
Geologique. 

For  primary  bibliographic  entry  see  Field  2B. 
W89-04293 


MONTHLY  HYDROGEN  ION  DEPOSITION 
MAPS  FOR  THE  NORTHEASTERN  U.S.  FROM 
JULY  1982  TO  SEPTEMBER  1984, 

Consolidation  Coal  Co.,  Pittsburgh,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W89-04300 


USE  OF  KRIGING  IN  THE  SPATIAL  ANALY- 
SIS OF  ACID  PRECIPITATION  DATA, 

ERT,  Inc.,  Camarillo,  CA. 

A.  Venkatram. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

9,  p  1963-1975,  September  1988.  7  fig,  2  tab,  14  ref. 

Descriptors:  *  Precipitation,  'Rainfall,  *Acid  rain, 
•Model  studies,  *Kriging,  Deterministic  models, 
Spatial  analysis,  Kriging,  Sulfur. 

A  technique  known  as  simple  kriging  that  is  be- 
coming popular  in  the  spatial  analysis  of  data  perti- 


nent to  acid  rain  is  examined.  A  detailed  derivation 
of  the  relevant  equations  in  order  to  clarify  the 
assumptions  that  underlie  the  technique  is  provid- 
ed. A  major  assumption  is  that  a  given  set  of 
observations  can  be  represented  as  the  sum  of  a 
constant  mean  and  a  stochastic  fluctuation,  which 
is  governed  by  an  isotropic  and  homogeneous  spa- 
tial autocorrelation  function.  Because  this  assump- 
tion cannot  be  justified  in  the  context  of  precipita- 
tion chemistry  data  that  reflect  inhomogeneous 
processes,  a  technique  that  combines  deterministic 
modeling  with  the  attractive  features  of  kriging  is 
suggested.  This  technique  is  demonstrated  by  ap- 
plying it  to  a  data  set  consisting  of  annual  averages 
of  wet  deposition  of  sulfur.  Simple  kriging  explains 
36%  of  the  variance  of  the  observed  values  of  wet 
deposition;  the  corresponding  figure  resulting  from 
the  use  of  the  statistical  model  is  55%,  which 
supports  the  contention  that  spatial  analysis  by 
simple  kriging  can  be  improved  through  the  incor- 
poration of  deterministic  models.  (Author's  ab- 
stract) 
W89-04301 


SIMULATION  OF  THE  AQUATIC  FATE  OF 
TRICLOPYR  BUTOXYETHYL  ESTER  AND  ITS 
PREDICTED  EFFECTS  ON  COHO  SALMON, 

Dow  Chemical  Co.,   Midland,   MI.   Agricultural 

Products  Dept. 

For  primary  bibliographic  entry  see  Field  5B. 

W89-04326 


USING  STREAM  SURVEY  DATA  TO  PREDICT 
DIRECTIONAL  CHANGE  IN  FISH  POPULA- 
TIONS FOLLOWING  PHYSICOCHEMICAL 
STREAM  PERTURBATIONS, 

Kansas  Dept.  of  Wildlife  and  Parks,  Pratt.  Envi- 
ronmental Services  Section. 
For  primary  bibliographic  entry  see  Field  5C. 
W89-04336 


PROPOSED  METHOD  FOR  CALCULATING 
TAXONOMIC-GROUP-SPECIFIC  VARIANCES 
FOR  USE  IN  ECOLOGICAL  RISK  ASSESS- 
MENT, 

Fraunhofer-Inst.   fuer  Umweltchemie  und  Oeko- 
toxikologie,  Schmallenberg  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04355 


TIME-MARCHING  APPROACH  FOR  PIPE 
STEADY  FLOWS, 

National  Research  Inst,  of  Agricultural  Engineer- 
ing, Yatabe  (Japan).  Dept.  of  Hydrological  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8B. 
W89-04358 


COMPUTER-AIDED  DESIGN  FOR  CHANNEL- 
IZATION, 

San  Diego  State  Univ.,  CA.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  8B. 
W89-04362 


GROUNDWATER  QUALITY:  A  DATA  ANALY- 
SIS PROTOCOL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W89-04368 


KYERMO  -  A  PHYSICALLY  BASED  RE- 
SEARCH EROSION  MODEL:  PART  I.  MODEL 
DEVELOPMENT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 
W89-04384 


CASE  STUDY  OF  URBAN  RUNOFF  POLLU- 
TION: 1.  DATA  COLLECTION,  RUNOFF 
QUALITY,  AND  LOADS, 

National  Inst,  for  Water  Research,  Congella 
(South  Africa).  Natal  Regional  Lab. 
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For  primary  bibliographic  entry  see  Field  5B. 
W89-04394 


DEVELOPMENT  OF  AN  ENVIRONMENTAL 
SENSITIVITY  INDEX  FOR  COASTAL  AREAS 
OF  LAKE  ERIE,  NORTH  AMERICA, 

Ohio    State    Univ.,    Columbus.    Franz   Theodore 

Stone  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04517 


MULTIVARIATE  APPROACH  FOR  EVALUAT- 
ING RESPONSES  OF  FISH  TO  CHRONIC 
POLLUTANT  STRESS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W89-04554 
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WAX  LAKE  OUTLET  CONTROL  STRUCTURE, 
LOUISIANA:  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
R.  A.  Davidson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161as  AD-A199  971. 
Price  codes  A03  in  paper  copy,  A01  in  microfiche. 
Technical  Report  HL-88-23,  September  1988. 
Final  Report.  46p,  3  fig,  7  photos,  24  plates. 

Descriptors:  *Lakes,  "Hydraulic  structures,  *Wax 
Lake,  "Outlet  channels,  "Louisiana,  "Hydraulic 
models,  "Flow  control,  Riprap,  Channels,  Model 
studies,  Slope  stabilization. 

The  Wax  Lake  Outlet  Channel  is  an  artificial  chan- 
nel that  diverts  30%  of  the  flow  from  the  Atchafa- 
laya  River  to  the  Gulf  of  Mexico.  Because  of 
degradation  of  the  channel,  its  capacity  to  carry 
flow  during  nonflood  periods  has  increased,  result- 
ing in  lower  river  stages  at  Morgan  City,  Louisi- 
ana. A  stone  control  structure  was  proposed  to 
control  the  amount  of  flow  passing  through  the 
Wax  Lake  Outlet  Channel.  Tests  were  conducted 
on  a  l:30-scale  model  that  initially  reproduced  one- 
half  of  the  rock  weir  notch  (425  ft)  and  a  785-ft- 
long  portion  of  the  overflow  rock  weir  at  elevation 
7.5  ft  referred  to  the  National  Geodetic  Vertical 
Datum.  Discharge  coefficients  were  obtained  for 
free-flow  and  submerged-flow  conditions  for  both 
the  overflow  weir  and  notch.  Riprap  stability  tests 
in  the  notch  indicated  that  type  C  riprap  (D  sub  50 
minimum  =  2.31  ft)  would  remain  stable  on  the 
downstream  slope  if  the  slope  was  changed  from  a 
IV  on  4H  to  IV  on  10H.  Riprap  stability  tests  for 
the  overflow  section  indicated  that  a  type  B  (D  sub 
50  minimum  =  2.05)  gradation  would  remain 
stable  for  anticipated  flows.  (Author's  abstract) 
W89-03364 


OVERVIEW  OF  ALTERNATIVE  SEWER  SYS- 
TEMS, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
J.  F.  Kreissl. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 185624. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/6O0/D-88/054,  March  1988.  lip, 
Href.  v 

Descriptors:  "Sewer  systems,  "Sewers,  "Design 
standards,  Sewer  hydraulics,  Gravity  sewer,  Pres- 
sure sewer,  Vacuum  sewer,  Costs,  Maintenance. 

Three  basic  types  of  alternative  collection  systems 
are  discussed  ~  pressure,  vacuum  and  small-diame- 
ter gravity  (SDG)  sewers.  Their  descriptions  and 
histories  of  use  are  provided.  Comparisons  are 
made  on  the  basis  of  design,  practical  application, 
operation  and  maintenance,  and  cost.  Although 
there  remains  a  need  to  fully  quantify  long-term 
operation,  maintenance  and  performance  charac- 


teristics,   the   apparent   economic   advantages   of 
these  systems  are  sufficient  to  have  caused  wide- 
spread   adoption    in    rural    communities.    (Lantz- 
PTT) 
W89-03365 


LEAKPROOFING  AN  RCC  DAM, 

Freese  and  Nichols,  Inc.,  Fort  Worth,  TX. 

R.  M.  Lemons. 

Civil  Engineering  CEWRA9,  Vol.  58,  No.  10,  p 

58-60,  October  1988.  1  fig. 

Descriptors:  "Reinforced  concrete,  "Leakage, 
"Concrete  dams,  Dam  design,  Dam  construction, 
Texas,  Spillways,  Design  criteria,  Cost  analysis. 

To  stop  leakage  on  the  Stacy  Dam,  a  roller  com- 
pacted concrete  (RCC)  dam  being  constructed  in 
west  central  Texas,  the  spillway  is  being  faced 
with  reinforced  concrete.  The  facing  will  be  at- 
tached by  anchors  cast  into  the  RCC.  To  pass 
floods,  the  dam  has  a  service  spillway  in  the  left 
abutment  and  a  6,000  ft  long  emergency  spillway 
in  the  right  abutment.  To  prevent  seepage  through 
the  weathered  rock  under  the  dam,  a  core  trench 
was  excavated  through  the  overburden  and  weath- 
ered limestone  along  the  full  length.  The  outlet 
works,  located  between  the  river  channel  and  the 
service  spillway,  will  piggyback  72  inch  and  12 
inch  discharge  conduits  through  the  dam.  Control 
gates  are  near  the  centerline  and  the  12  inch  con- 
duit will  also  have  a  valve  at  the  downstream  end 
to  allow  greater  control  over  releases.  A  drainage 
tunnel  was  placed  under  the  service  spillway  so 
that  the  clay-shale  layers  in  the  limestone  founda- 
tion could  be  drained,  preventing  loss  of  strength 
with  saturation.  The  service  spillway  is  founded  on 
the  Belle  Plains  formation  which  contains  a  small 
amount  of  salty  pore  water  that  precludes  the  use 
of  rock  anchors  under  the  crest  and  along  the 
spillway  chute.  Since  rock  anchors  could  not  be 
used,  the  shale  beds  had  to  be  replaced  with  gravi- 
ty sections.  Based  on  cost  studies,  it  was  decided 
that  a  reinforced  concrete  upstream  facing,  placed 
after  RCC  completion,  would  be  an  economical 
means  of  preventing  leakage.  To  reduce  cracking 
due  to  excessive  temperature  gradient  across  the 
RCC,  the  facing  will  not  be  placed  until  after  the 
RCC  begins  to  cool.  RCC  is  also  used  in  the  chute 
training  walls  where  it  will  be  subjected  to  very 
high  velocity,  turbulent  flow.  To  prevent  possible 
damage,  the  walls  will  be  faced  with  concrete 
similar  to  the  facing  on  the  gravity  section.  Total 
cost  of  the  dam  is  $30,738,761.  (Geiger-PTT) 
W89-03491 


ENVIRONMENTAL  EFFECTS  OF  THE  HIGH 
DAM  AT  ASWAN, 

Colorado  Univ.,  Boulder.  Inst,  of  Behavioral  Sci- 
ence. 

For   primary  bibliographic   entry  see  Field   6G. 
W89-03538 


KONTAGORA  DAM:  ASPECTS  OF  DESIGN 
AND  CONSTRUCTION  OF  AN  EMBANK- 
MENT DAM  RELEVANT  TO  A  REMOTE 
RURAL  AREA  OF  WEST  AFRICA, 

N.  S.  M.  Berry,  J.  P.  Millmore,  A.  Smith,  and  J. 
W.  Findlay. 

Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  84,  p  855-874,  October  1988.  10  fig, 
2  tab,  4  ref,  append. 

Descriptors:  "Dam  design,  "Dam  construction, 
"Nigeria,  Reservoirs,  Rural  areas,  Site  selection, 
Feasibility  studies,  Decision  making,  Design  crite- 
ria. 

Kontagora  Dam,  a  major  impounding  reservoir  in 
a  remote  rural  area  of  Nigeria,  was  developed  from 
initial  proposal  to  completion  in  a  little  over  two 
years.  This  included  recognition  of  the  basic  need 
and  consideration  of  alternative  schemes,  in  addi- 
tion to  the  feasibility  study  and  geotechnical  inves- 
tigation of  the  chosen  site.  Some  of  the  decision 
making  processes  used  in  the  design  and  program- 
ming of  a  relatively  large  project  scheduled  for 
rapid  completion  are  described.  The  particular 
problems  brought  about  by  the  remoteness  of  the 
area,  including  limited  hydrological  data,  logistical 
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support  and  a  delivery  of  materials  are  examined. 
Focus  is  made  on  the  effects  of  local  conditions 
and  insights  into  the  most  relevant  factors  now 
known  to  apply  to  such  work.  Considerable  atten- 
tion is  paid  to  the  organization  of  the  temporary 
works  devised  to  cope  with  a  seasonal  river  capa- 
ble of  flash  flooding  in  the  wet  season,  including  an 
actual  event  during  construction  where  the  flow 
rose  from  1  to  120  cu  m/sec  in  four  hours.  (Au- 
thor's abstract) 
W89-03932 


ISANLU  DAM,  NIGERIA, 

For  primary   bibliographic  entry  see   Field   8D. 
W89-03933 


INDUSTRIAL  DESIGN  OF  AN  EARTH  OVER- 
FLOW DAM, 

Y.  P.  Pravdivets. 

Hydrotechnical  Construction  HYCOAR,  Vol.  2!, 
No.  12,  p  685-689,  June  1988.  2  fig,  3  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12, 
p  15-18,  December  1987. 

Descriptors:  "Dam  design,  "Earth  dams,  "Hydrau- 
lic structures,  "Soviet  Union,  "Spillways,  Slopes, 
Reinforced  concrete,  Cost  analysis,  Revetments, 
Soil  mechanics. 

Design  considerations  for  earth  overflow  dams  are 
discussed  based  on  Soviet  experience  over  the  last 
10  yr.  In  design  the  earth  overflow  dam  represents 
a  trapezoidal  body  of  cohesive  or  noncohesive  soil 
with  a  reinforced-concrete  spillway  sill  on  the 
crest,  with  a  protective  revetment  of  precast 
wedge-shaped  or  flat  stepped-placed  elements  on 
the  downstream  slope,  and  with  an  end  section  in 
the  form  of  a  bucket.  The  head  wall  of  the  spillway 
part  of  the  dam,  as  a  rule,  is  made  of  in  situ  or 
precast-in  situ  reinforced  concrete.  In  this  case  the 
best  design  is  a  low  spillway  sill  of  flat,  polygonal, 
or  circular  outline.  The  spillway  part  is  linked  with 
the  nonoverflow  parts  of  the  earth  dam  by  means 
of  side  slopes  (sill  without  piers)  or  abutments.  The 
spillway  slope  (face)  of  the  earth  dam  should 
smoothly  join  the  spillway  sill  in  the  upper  part 
and  the  bucket  (basin)  in  the  lower  part.  The  slope 
of  the  bottom  of  the  face  depends  on  the  strength 
and  shear  characteristics  of  the  dam  and  filter 
drainage  underlying  the  revetment.  It  can  be  con- 
stant or  variable  over  the  length.  The  bucket,  as  a 
rule,  is  made  on  a  rock  foundation  and  is  construct- 
ed of  in  situ  concrete  or  is  assembled  from  rein- 
forced-concrete  elements  of  a  stone-filled  crib.  The 
described  design  of  an  earth  overflow  dam  has 
been  employed  on  a  number  of  projects  in  the 
Moscow  region  and  elsewhere  in  the  Soviet  Union. 
Total  discharge  reaches  2500  cu  m/sec  on  one 
project.  In  all  cases,  the  degree  of  prefabrication  of 
the  structure  exceeded  60%  and  the  consumption 
of  reinforced  concrete  was  reduced  by  half  and 
labor  expenditures  by  3-4  times.  (Rochester-PTT) 
W89-04182 


SEEPAGE  STRENGTH  OF  GYPSINATE  FOUN- 
DATIONS OF  HYDRAULIC  STRUCTURES, 

For   primary   bibliographic   entry   see   Field   8D. 
W89-04183 


DAMMING  OF  THE  VILYUI  RIVER  CHAN- 
NEL AT  THE  CONSTRUCTION  SITE  OF  THE 
VILYUI  III  HYDROELECTRIC  STATION, 

V.  S.  Panteleev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  12,  p  692-697,  June  1988.  6  fig,  2  tab.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12, 
p  19-23,  December  1987. 

Descriptors:  "Vilyui  River,  "Hydroelectric  plants, 
"Dam  construction,  "Dam  design,  "Hydraulic 
structures,  "Soviet  Union,  Ice  jams,  Cofferdams, 
Diversion  channels,  Flow  velocity,  River  flow, 
Design  criteria,  Construction  methods. 

The  Vilyui  River  originates  on  the  eastern  slope  of 
the  Anaon  Mountains  in  the  central  part  of  the 
Middle  Siberian  plateau  at  a  height  of  920  m  and 
empties  into  the  Lena  River.  The  length  of  the 
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Vilyui  River  is  2650  km,  the  drainage  area  is  45,000  W89-04189 
sq  km.  The  annual  distribution  of  runoff  of  the 
Vilyui  River  is  not  uniform.  About  60%  of  the 
total  runoff  passes  during  the  spring  flood  and 
about  35%  in  the  summer-fall  period.  The  winter 
runoff  is  4-6%  of  annual.  An  ice  cover  forms  in 
early  November,  and  ice  jams  develop,  leading  to  a 
2-3  m  rise  in  water  level.  The  ice  period  lasts  156- 
177  days.  The  width  of  the  river  channel  at  the  site 
contracted  by  the  cofferdam  was  140-143  m,  with  a 
maximum  water  depth  of  5-6  m.  The  design  dis- 
charge of  10%  probability  for  the  period  of  dam- 
ming was  assumed  to  equal  1000  cu  m/sec.  The 
design  called  for  damming  to  be  carried  out  by 
dumping  banks  at  the  site  of  the  upstream  and 
downstream  cofferdams.  Because  a  large  diversion 
channel  was  employed,  it  was  possible  to  construct 
the  dam  with  local  materials  at  a  discharge  of  400 
cu  m/sec  during  the  procedure.  The  maximum 
surface  velocities  during  the  period  of  damming 
were  3.0-3.6  m/sec,  the  discharge  varied  from  372 
to  403  cu  m/sec,  and  the  final  difference  of  levels 
between  the  upper  and  lower  pools  of  the  dam- 
ming site  was  0.7  m.  (Rochester-PTT) 
W89-04184 


CURRENT  TRENDS  IN  THE  DEVELOPMENT 
OF  PUMPED-STORAGE  STATIONS  IN  THE 
WORLD, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-04190 


INCREASE  OF  THE  RELIABILITY  AND  COST 
EFFECTIVENESS  OF  THE  LENINGRAD 
RIVER  FLOOD  CONTROL  GATES, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-04186 


HYDRAULIC  TESTS  OF  THE  SPILLWAY  OF 
THE  ZEYA  HYDROELECTRIC  STATION, 

V.  M.  Boyarskii,  V.  V.  Vasilevskii,  M.  V. 
Ginzburg,  N.  F.  Kozodoi,  and  A.  M.  Shvainshtein. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  12,  p  705-710,  June  1988.  4  fig,  5  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12, 
p  33-37,  December  1987. 

Descriptors:  'Hydroelectric  plants,  *Spillways, 
•Deterioration,  'Hydraulic  structures,  'Hydrau- 
lics, Zeya  Hydroelectric  Station,  Concrete  con- 
struction, Construction  methods,  Flow  discharge, 
On-site  tests,  Floods,  Cavitation,  Buttress  dams, 
Soviet  Union. 

The  113-m-high  buttress  dam  of  the  Zeya  Hydro- 
electric Station  (Soviet  Union)  consists  of  41  sec- 
tions, of  which  12  are  spillways.  The  spillway  has 
12-m-wide  bays  separated  by  3-m-thick  walls.  The 
maximum  head  at  the  crest  is  13.1  m.  The  capacity 
of  the  spillway  is  up  to  9500  cu  m/sec  during 
passage  of  a  flood  of  0.01%  probability.  Special 
care  was  taken  in  concrete  mixing  and  construc- 
tion techniques  to  develop  high  cavitation  resist- 
ance in  the  spillway  surface.  Spillways  were  tested 
immediately  after  an  inspection  to  determine  the 
condition  of  the  concrete  surfaces.  Damage  of  four 
different  kinds  was  noted  as  a  result  of  spillway 
testing:  spalling  off  of  the  concrete;  dents  from  the 
impact  of  logs;  pits  formed  on  the  surface  of  the  in 
situ  concrete;  and  cavitation  damage  of  the  con- 
crete surface.  The  most  substantial  damage  oc- 
curred behind  the  niches  of  the  drain  pipes.  There 
was  no  damage  to  the  concrete  after  3.5  hr  of 
operation,  but  after  15  hr  considerable  erosion  with 
a  depth  of  12-20  cm  and  areas  of  up  to  0.5  sq  m 
was  apparent  behind  the  drain  pipe  niches.  The 
zone  of  erosion  was  20-40  cm  from  the  down- 
stream edge  of  the  niche.  The  current  methods  of 
placing  concrete  in  spillway  surfaces  do  not  com- 
pletely eliminate  the  formation  of  cracks  and  asper- 
ities, which  leads  to  cavitation.  With  duration  of 
releasing  discharges  of  about  65  hr,  it  was  not 
possible  to  establish  a  substantial  difference  of  re- 
sistance to  cavitation  erosion  between  ski  jumps  of 
an  in  situ  and  precast  concrete  design.  Future 
design  of  spillways  should  avoid  the  use  of  struc- 
tural elements  that  disturb  the  flow  (e.g.,  niches  of 
drain  pipes,  breaks  in  the  surface)  leading  to  cavita- 
tion. (Rochester-PTT) 
W89-04187 


IMPROVEMENT  OF  THE  METHOD  OF  CAL- 
CULATING THE  STRENGTH  OF  REIN- 
FORCED-CONCRETE  ELEMENTS  ON  THE 
BASIS  OF  INCLINED  SECTIONS, 

For  primary  bibliographic  entry  see  Field  8F. 


EXPERIENCE  IN  CONSTRUCTING  THE 
GRAVITY  ARCH  DAM  OF  THE  SAYANO-SHU- 
SHENSKOE  HYDROELECTRIC  STATION, 

K.  K.  Kuz'min. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  1-5,  July  1988.  2  ref.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  8-11, 
January  1988. 

Descriptors:  'Construction  methods,  'Dam  con- 
struction, 'Arch  dams,  'Gravity  dams,  'Soviet 
Union,  'Hydraulic  structures,  'Hydroelectric 
plants,  Concrete  dams,  Sayano-Shushenskoe  Hy- 
droelectric Station,  Costs,  Economic  aspects, 
Compressive  stress,  Deterioration,  Tensile  stress, 
Floods,  Stilling  basins,  Design  criteria,  Spillways, 
Strength,  Hydroelectric  plants. 

The  gravity  arch  dam  of  the  Sayano-Shushenskoe 
Hydroelectric  Station  (Soviet  Union)  has  a  con- 
struction height  of  242.5  m,  base  width  of  107.2  m, 
crest  length  of  1066  m,  maximum  head  220  m,  and 
volume  of  concrete  8.5  million  cu  m.  The  dam 
forms  a  reservoir  with  a  total  storage  of  3 1  cu  km 
and  useful  storage  of  15  cu  km  at  a  normal  runoff 
of  46  cu  km.  The  are  10  mixed-flow  turbine  units 
(runner  diameter  7  m)  in  the  hydroelectric  station, 
each  with  a  capacity  of  640,000  kW.  The  power 
plant  went  into  operation  before  the  dam  was 
completed,  thus  returning  to  the  government  all 
the  expenditures  on  construction.  Two  major  areas 
were  dealt  with  poorly  during  construction,  diver- 
sion of  the  flow,  which  in  1979  created  an  emer- 
gency situation,  and  the  use  of  a  stilling  basin 
below  to  spillway  to  dissipate  energy.  Several  rec- 
ommendations for  improvement  are  made  that 
could  applied  to  very  large  dams  constructed  in 
the  future.  These  cover  the  following:  the  profile 
of  the  dam  allows  tensile  stresses  on  the  upstream 
face  and  compressive  stresses  on  the  downstream 
face  that  may  be  excessively  large;  the  work  of  the 
structure  was  not  taken  into  account,  so  that  un- 
necessary structural  support  was  installed  for  the 
spillway  piers;  excessive  concern  about  cracks  ob- 
served in  the  dam  raised  fears  about  its  strength 
that  were  later  shown  to  be  unjustified;  and  the 
architectural  appearance  of  the  dam  is  excessively 
divided  up  by  the  pipelines  and  piers  of  the  spill- 
way. (Rochester-PTT) 
W89-04191 


REDUCTION  OF  THE  DAMAGEABILITY  OF 
WATERTIGHT  POLYMER-FILM  SKINS  OF 
HYDRAULIC  STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8G. 
W89-04193 


CONSIDERATION  OF  METEOROLOGICAL 
FACTORS  WHEN  CALCULATING  LARGE 
CANALS, 

For  primary  bibliographic  entry  see  Field  8B. 
W89-04198 


CONCRETE  DAM  OF  THE  BRATSK  HYDRO- 
ELECTRIC STATION, 

Z.  I.  Solov  eva. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  50-58,  July  1988.  6  fig,  3  tab,  6  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  l,p  40-46,  January  1988. 

Descriptors:  'Hydroelectric  plants,  'Dam  founda- 
tions, 'Mechanical  failure,  'Concrete  dams, 
'Gravity  dams,  'Soviet  Union,  Bratsk  Dam,  Moni- 
toring, Seepage,  Leaching,  Decompression,  Foun- 
dation failure,  Construction  joints,  Design  criteria, 
Trap  rocks,  Deterioration,  Temperature. 

The  Bratsk  (Soviet  Union)  concrete  dam  is  a  gravi- 
ty dam  with  expansion  joints,  with  a  slope  of  the 


downstream  face  of  1:0.8,  on  a  rock  foundation 
composed  of  dense,  poorly  permeable  trap  rocks. 
The  monitoring  and  measuring  equipment  at  this 
dam  are  described,  and  data  are  presented  on  the 
settlement,  horizontal  displacements,  internal  tem- 
perature regime,  stress  state,  cracking  in  the  con- 
crete, seepage  and  leaching  of  the  concrete,  and 
deformations  at  the  foundation  of  this  dam.  The 
Bratsk  dam  was  designed  with  sufficient  reliability. 
Settlement  of  the  dam  and  powerhouse  developed 
uniformly  under  the  entire  foundation.  Seepage 
through  the  concrete  and  foundation  is  negligible. 
Two  irreversible  processes  causing  aging  of  the 
dam  have  been  established:  leaching  of  the  con- 
crete and  decompression  of  the  contact  zone  of  the 
foundation  near  the  upstream  face  of  the  dam. 
Decompression  of  the  rock  in  the  foundation 
occurs  because  the  powerhouse  sections  are  lighter 
than  the  spillway  sections  and  have  a  less  devel- 
oped base.  The  zone  of  decompression  is  develop- 
ing in  time  and  in  space.  The  process  can  be 
slowed  by  the  combined  use  of  grouting  and  drain- 
age unloading,  which  requires  further  study. 
(Rochester-PTT) 
W89-04200 


FORTY  YEARS  OF  OPERATION  OF  THE  HY- 
DRAULIC STRUCTURES  OF  THE  SHIRO- 
KOVO  HYDROELECTRIC  STATION, 

M.  G.  Medvedev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  59-64,  July  1988.  2  fig,  2  tab.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
47-50,  January  1988. 

Descriptors:  'Hydraulic  structures,  'Hydroelectric 
plants,  'Dam  stability,  'Rockfill  dams,  'Spillways, 
•Soviet  Union,  Shirokovo  Hydrostation,  Deterio- 
ration, Dam  construction,  Deformation,  Dam 
design,  Grouting,  Maintenance,  History,  Kos'va 
River. 

The  Shirokovo  hydrostation  on  the  Kos'va  River 
(Northern  Urals,  Soviet  Union)  was  constructed 
during  the  Second  World  War,  when  shortages  of 
construction  materials  required  designs  with  mini- 
mal safety  factors  in  order  to  save  materials.  The 
reservoir  has  and  area  of  40  sq  km  and  a  storage 
capacity  of  526  million  cu  m  (useful  =  325  million 
cu  m);  in  a  normal  year  the  production  of  electrici- 
ty is  130  million  kWh,  with  an  average  daily  capac- 
ity in  dry  years  of  6500  kW.  The  installed  capacity 
of  the  two  units  is  28  MW.  The  275-m-long  rockfill 
dam  has  a  height  of  40  m  and  a  crest  width  of  5  m 
and  width  at  the  base  of  81.5  m.  The  slope  of  the 
upstream  face  is  1:0.7  and  of  the  downstream  face 
1:1.1-1:1.3;  berms  with  a  width  of  2  m  are  present 
at  every  6  m  over  the  height.  A  reinforced-con- 
crete  spillway  is  used.  For  the  most  part  the  struc- 
tures are  operating  normally.  The  rockfill  dam  has 
required  major  work.  During  almost  30  yr  of  oper- 
ation a  continuous  increase  was  observed  in  settle- 
ment and  horizontal  displacement  in  the  central 
part  of  the  dam.  In  1966  in  the  central  part  of  the 
dam  and  in  1967  in  the  zone  adjoining  the  spillway, 
a  marked  increase  in  the  rate  of  settlement  and 
displacement  was  noted.  Infilling  of  the  central 
part  of  the  dam  with  sand  and  grouting  of  the  zone 
adjoining  the  spillway  began  in  1971  and  was 
mainly  completed  in  1976.  During  the  period  1973- 
1979  the  increases  in  settlement  and  horizontal 
displacement  of  the  dam  crest  exceeded  100  mm. 
During  the  period  1979-1986,  however,  the  in- 
crease in  settlement  did  not  exceed  20  mm  and 
horizontal  displacement  15  mm.  Since  1980,  settle- 
ment and  displacement  have  been  completely 
absent  in  the  zone  of  contact  between  the  dam  and 
the  spillway  abutment.  Internal  deformations  of  the 
dam  during  1979-1986  (horizontally  and  vertically) 
decreased  to  1-1.5  mm/yr.  (Rochester-PTT) 
W 89-04201 


CONCERNING  THE  TECHNOLOGY  OF  CON- 
STRUCTING PUMPED-STORAGE  STATIONS 
OF  A  NEW  DESIGN, 

B.  I.  Bolyachevskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  65-68,  July  1988.  2  fig,  2  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
51-53,  January  1988.   "» 
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Descriptors:  'Pumped  storage,  'Underground 
powerplants,  'Construction  methods,  'Structures, 
•Hydraulic  design,  Hydroelectric  power,  Soviet 
Union,  Standards,  Tunneling,  Excavation,  Drop 
shafts,  Jack-cable  systems. 

It  was  recently  proposed  that  a  shaft-type  pumped 
storage  station  be  constructed  using  concentric 
cylinders,  with  the  pump-turbine-motor-generator 
set  located  in  the  inner  cylinder.  The  drop  shaft 
method  was  proposed  for  making  the  outside  cyl- 
inder. The  methods  of  sinking  underground  struc- 
tures under  their  own  weight  recommended  by  the 
Soviet  building  code  and  those  traditionally  used 
(as  well  as  recommendations  for  eliminating  tilting 
and  sticking)  are  inadequate.  Reliable  control  of 
the  process  of  sinking  drop  shafts  can  be  accom- 
plished by  using  the  external  active  forces  (appro- 
priately adjusted,  by  using  a  jack-cable  system 
with  simultaneous  control  of  the  stress-strain  state 
of  the  drop  shaft-i.e.,  stresses  in  the  concrete, 
reinforcement,  pressure  under  the  cutting  curb, 
skin  friction  of  the  curb.  Construction  of  deep 
underground  structures  should  be  carried  out  in 
two  or  more  stages  using  a  reliably-controlled 
jack-cable  sinking  system.  (Rochester-PTT) 
W89-04202 


ENGINEERING  PROTECTION  OF  RESER- 
VOIRS OF  HYDROPOWER  DEVELOPMENTS 
FROM  FLOODING  AND  SUBIRRIGATION, 

For  primary  bibliographic  entry  see  Field  5G. 
W89-04223 


REDUCTION  OF  LOCAL  SCOUR  AT  WING 
DAMS  OF  BRIDGE  CROSSINGS, 

A.  A.  Kurganovich,  and  O.  N.  Klimov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  604-611,  April  1988.  13  ref.  Translated 
from  Gidrotekhnicheskoe  StroitePstvo,  No.  10,  p 
29-33,  October  1987. 

Descriptors:  'Bridge  design,  'Bridge  construction, 
'Erosion  control,  'Scour,  Water  currents,  Flow 
characteristics,  Flow  around  objects,  Sediment 
erosion,  Dam  design,  Dam  construction,  Design 
criteria,  Construction  materials,  Construction 
methods. 

Control  of  local  scour  at  bridge  crossings  is  an 
urgent  problem  because  of  the  increased  volume  of 
transportation  construction  and  more  stringent 
economic,  reliability,  and  longevity  requirements 
for  transportation  structures.  Local  scour  at  wing 
dams  is  caused  mainly  by  secondary  transverse 
currents  resulting  from  the  curved  flow  path  past 
the  dam.  To  alleviate  this,  rigid  guide  ribs  located 
on  the  dam  body  at  an  acute  angle  to  the  bottom  of 
the  flow  were  designed.  A  method  is  proposed  for 
designing  these  ribs  on  bridge  wing  dams  which 
also  allows  calculating  their  dimensions  for  dams 
of  any  type  with  the  guaranteed  effect  of  reducing 
local  scour  by  a  factor  of  1.5.  The  box  arrangement 
of  the  ribs  substantially  reduces  the  proportion  of 
nonstandard  materials  during  construction,  thereby 
increasing  construction  efficiency.  The  size  of  the 
ribbed  box  makes  it  possible  to  reduce  structural 
volume  by  a  factor  of  at  least  8.  This  design  can  be 
used  for  protecting  both  existing  wing  dams  and 
those  under  construction,  thereby  producing  a 
considerable  cost  saving.  The  method  can  be 
adapted  for  designing  erosion-reducing  structures 
at  concave  banks  and  also  erosion-increasing  struc- 
tures for  controlling  sediment  deposition.  This 
design  is  considerably  more  efficient  than  those 
proposed  earlier  and  its  widespread  introduction  in 
hydrotechnical  construction  practice  can  be  rec- 
ommended. (Shidler-PTT) 
W89-04226 


INCREASE  OF  THE  EFFECTIVENESS  OF  HY- 
DROPOWER CONSTRUCTION  EXEMPLI- 
FIED BY  THE  BLAST-FILL  DAMS  OF  THE 
KAMBARATA  HYDROELECTRIC  STATIONS, 

For  primary  bibliographic  entry  see  Field  8H. 
W89-04227 


COMBINED  CONSTRUCTION  METHOD, 

B.  M.  Shkundin. 


Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  619-622,  April  1988.  3  fig,  3  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  38-39,  October  1987. 

Descriptors:  'Construction  methods,  'Excavation, 
'Hydraulic-fill  dams,  Earthworks,  Hydroelectric 
plants,  Hydraulic  machinery,  Hydraulic  fill, 
Dredging,  Sand,  Gravel,  Project  planning. 

The  increasing  use  of  massive  earthworks  in  hy- 
dropower  construction  make  it  expedient  to  use 
hydraulic  excavation  methods,  with  their  inherent 
technical  and  economic  advantages.  However, 
when  excavating  heavy  soils,  particularly  gravel, 
pebble,  and  boulder  soils  containing  inclusions  too 
large  for  dredge  pumps,  their  effectiveness  drops 
markedly  and  their  use  often  becomes  impossible. 
The  so-called  'combined  method',  in  which  soil  is 
dug  by  a  dry-excavation  method  and  transported 
to  the  slurry  preparation  plant  where  it  is  slurried 
either  by  excavation  by  hydraulic  monitor,  in  a 
sluice  feeder  or  rock  chute,  or  in  a  mobile  hopper 
with  a  mixer.  The  slurry  is  then  hydraulically 
transported  by  sluice  feeder  or  rock  chute,  dredge 
pump  or  gravity  flow.  The  combined  method  is 
the  most  effective  in  many  cases,  because  it  has  a 
multitude  of  modifications  and  is  thus  expedient 
under  various  conditions.  This  method  also  makes 
it  possible  to  transport  soil  to  individual  sites  by 
the  dry  method  and  to  include  sorting  equipment 
and,  if  necessary,  crushing  devices  in  the  techno- 
logical chain.  The  combined  construction  method 
can  also  be  effectively  included  in  the  technology 
of  excavating  and  processing  sand,  gravel,  and 
other  useful  materials.  When  selecting  an  optimal 
scheme  for  constructing  earthworks  with  volumes 
exceeding  800,000  cubic  m,  it  is  recommended  that 
the  use  of  the  combined  method  be  considered. 
This  is  especially  important  when  the  difficulty  of 
excavating  with  dredges  or  hydraulic  monitors  re- 
sults in  the  rejection  of  hydraulic  methods. 
(Shidler-PTT) 
W89-04228 


PREVENTION  OF  THE  DESTRUCTION  OF 
THE  STILLING  BASIN  OF  THE  SAYANO- 
SHUSHENSKOE  HYDROELECTRIC  STA- 
TION, 

P.  R.  Khlopenkov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  622-625,  April  1988.  2  fig,  2  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  43-45,  October  1987. 

Descriptors:  'Hydraulic  design,  'Spillways,  'Still- 
ing basins,  'Flood  damage,  'Hydroelectric  plants, 
'Soviet  Union,  Design  criteria,  Flow  control, 
Pressure  head,  Flow  discharge,  Hydraulic  jump, 
Hydraulic  geometry. 

After  its  very  first,  and  not  particularly  large,  flood 
the  bottom  part  of  the  stilling  basin  of  the  Sayano- 
Shushenskow  hydrostation  was  in  a  disastrous 
state-the  3-m  thick  reinforced-concrete  slabs  of 
the  facing  anchored  into  the  rock  were  destroyed 
and  the  foundation  rocks  were  torn  out  from  the 
bed  of  the  basin  by  the  flow.  A  search  was  initiated 
for  a  fundamentally-new  spillway  design,  a  design 
which  would  markedly  reduce  the  force  of  the 
flow  on  the  basin  revetment  without  decreasing 
the  head  and  discharge  intensity  of  the  flow  along 
the  front  of  the  spillways.  Consequently,  it  was 
redesigned  so  that  the  flow  is  divided  into  three 
compact  jets  in  the  lower  part  of  the  spillway  face 
of  the  dam,  so  that  in  the  zone  of  descent  they  are 
in  three  layers  with  free  surfaces.  The  middle  layer 
would  join  the  water  in  the  basin  in  the  manner  of 
a  deflected  jet  with  an  angle  of  entry  of  less  than 
10  degrees,  and  the  upper  layer  would  join  also  in 
the  manner  of  a  deflected  jet,  but  with  its  angle  of 
entry  more  than  60  degrees-the  size  of  the  stilling 
basin  allows  this.  The  low-velocity  flow  of  the 
lower  layer  would  shield  the  bottom  of  the  basin 
from  the  force  of  the  middle  and  upper  layers, 
deflecting  them  away  from  the  revetment.  Using 
this  design,  the  proposed  reconstruction  of  the 
spillways  of  the  hydrostation  could  be  accom- 
plished in  the  period  between  floods  and  with 
insignificant  expenditures.  (Shidler-PTT) 
W89-04229 


ENGINEERING  WORKS— Field  8 
Structures — Group  8A 

METHOD  OF  PREDICTING  THE  CHARAC- 
TERISTICS OF  A  ROCK  MASS  IN  HYDRO- 
TECHNICAL  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-04230 


ENLARGEMENT  OF  CONCRETE  BLOCKS  OF 
ARCH  DAMS  WITH  ALLOWANCE  OF  THE 
FORMATION  OF  RADIAL  THERMAL 
CRACKS, 

For  primary  bibliographic  entry  see  Field  8F. 
W89-04231 


IMPROVEMENT  OF  THE  METHOD  OF  CAL- 
CULATING SAFE  DISTANCES  IN  UNDER- 
WATER EXPLOSIONS, 

For  primary  bibliographic  entry  see  Field  8G. 
W89-04233 


GROUT  CURTAIN  IN  THE  FOUNDATION  OF 
THE  EARTH  DAM  OF  THE  MAINA  HYDRO- 
ELECTRIC STATION, 

For  primary  bibliographic  entry  see  Field  8D. 
W89-04234 


HYDROELECTRIC  STATION  DAMS  AND 
METHODS  OF  CONSTRUCTING  THEM 
(REVIEW  OF  1980-1986  PATENTS), 

V.  N.  Kazakov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  11,  p  665-669,  May  1988.  7  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11,  p 
49-51,  November  1987. 

Descriptors:  'Dam  construction,  'Construction 
methods,  'Hydraulic  engineering,  'Hydroelectric 
plants,  'Patents,  Construction  materials,  Hydraulic 
fill  dams,  Frost  prevention,  Energy  dissipation, 
Aeration,  Mudflows. 

An  analysis  of  patents  worldwide  was  made  to 
determine  the  most  promising  directions  in  hydrau- 
lic engineering  and  construction  methods  for  hy- 
droelectric-station dams,  particularly  dams  with 
energy  dissipators  in  the  lower  pool.  The  goal  was 
to  find  methods  of  providing  maximum  operating 
efficiency  without  having  an  adverse  effect  on 
ecology.  Examples  described  include:  (1)  a  method 
for  transporting  construction  materials  up  a  con- 
crete structure  having  an  inclined  surface  (Japan); 
(2)  a  method  and  device  for  the  layered  placement 
of  the  material  of  the  core  and  transition  layer  of  a 
hydraulic-fill  dam  (USA);  (3)  a  portable  device  for 
use  under  conditions  of  frost  or  falling  snow  which 
blows  a  stream  of  hot  air  on  the  surface  of  a  dam 
core  before  placement  of  additional  fill  material 
(Japan);  (4)  a  multi-step  diversion  dam  providing 
stepwise  dissipation  of  energy  (Japan);  (5)  an  over- 
flow dam  which  has  a  mixing  chamber  connected 
to  a  diffuser,  providing  water  purification 
(France);  (6)  a  method  of  ensuring  the  noiseless  fall 
of  water  spilling  over  the  dam  crest  (Japan);  and 
(7)  a  dam  of  spaced  frames  made  of  vertical  and 
horizontal  bars  forming  a  lattice  structure  to  be 
constructed  in  a  river  channel  for  protection 
against  mudflows  (Japan).  A  thorough  analysis  of 
the  most  promising  of  such  patented  devices  and 
methods  will  greatly  assist  the  solution  of  complex 
technical  problems.  (Shidler-PTT) 
W89-04237 


ZONE  OF  HYDRAULIC  RESISTANCE  OF  UN- 
LINED  CANALS, 

For  primary  bibliographic  entry  see  Field  8B. 
W 89-04239 


SOLUTION  PROCEDURE  FOR  THE  EARTH- 
QUAKE ANALYSIS  OF  ARCH  DAM-RESER- 
VOIR SYSTEMS  WITH  COMPRESSIBLE 
WATER, 

Department    of   Water   Affairs,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  8E. 

W89-04320 
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Field  8— ENGINEERING  WORKS 


Group  8A — Structures 

DETECTION    OF    SEEPAGE    IN    CRACKED 
DAMS, 

Soil  Conservation  Service,  Phoenix,  AZ. 

For   primary   bibliographic   entry   see   Field   8G. 

W89-04376 


NATURAL  STREAMS  AND  WATER  RESER- 
VOIRS ON  THE  GOLAN  HEIGHTS:  CAN 
THEY  CO-EXIST, 

K.  Tuch. 

Israel  Land  and  Nature,  ILANE6  Vol.  14,  No.  1, 

1988,  p  214-218. 

Descriptors:  *Dam  effects,  *Environmental 
impact,  'Water  sampling,  *Water  quality,  ♦Reser- 
voirs, 'Israel,  'Ecological  effects,  Decomposition, 
Turbidity,  Layering,  Physicochemical  properties, 
Biological  properties,  Streams. 

A  series  of  studies,  beginning  in  1985,  are  described 
for  gleaning  data  on  the  possible  effect  of  the 
Golan  Heights  (Israel)  water  reservoir  on  the  char- 
acter and  features  of  the  Golan  streams.  Five  water 
sampling  stations  were  chosen  as  sites  for  measure- 
ments, tests  and  experiments.  A  comparison  be- 
tween two  pairs  (1/2  and  3/4)  of  stations  illumi- 
nates the  reservoirs  influence  on  the  stream.  Sta- 
tion 5  was  located  lower,  about  500  m  from  station 
2  and  provided  data  on  the  range  of  the  reservoir's 
effect  on  the  streambed.  During  1985-1987,  month- 
ly measurements  were  carried  out  at  each  of  the 
five  stations.  The  data  collected  from  these  exami- 
nations may  be  divided  into  three  tiers  which 
reflect  the  ecological  situation  in  Nahal  Daliyyot 
and  Nahal  Gamla:  (1)  chemical-physical,  including 
temperature,  electrical  conductivity,  turbidity  and 
suspended  matter;  (2)  biological,  including  effects 
on  stream  biota;  and  (3)  ecological,  including  pri- 
mary production  and  decomposition  rate  of  organ- 
ic matter.  During  summer,  a  layering  phenomenon 
takes  place  causing  the  formation  of  two  sub- 
reservoirs.  The  stream  is  fed  in  summer  by  water 
of  poor  quality,  with  toxic  materials  and  a  low 
oxygen  content.  Due  to  the  layering  effect  in  the 
reservoir's  water,  the  water  supplied  to  the  stream 
has  a  temperature  range  of  only  2  C.  Changes  in 
water  temperature  may  have  a  direct  effect  on  the 
invertebrates  in  the  stream.  Significant  difference 
were  found  in  turbidity  and  suspended  material 
amount  between  Stations  1,2  and  5.  It  was  shown 
that  changes  occur  downstream  ir.  Nahal  Daliyyot 
due  to  the  presence  of  the  reservoir  in  the  middle 
of  the  drainage  basin.  Changes  occurred  in  three  of 
the  stream;s  characteristics:  (1)  water  quality,  (2) 
composition  and  abundance  of  invertebrates  which 
live  on  pebble  bed,  and  (3)  ecological  functioning. 
(Miller-PTT) 
W89-04436 
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REPAIR  WORKS  FOR  UPLIFT  AND  SEEPAGE 
CONTROL  IN  EXISTING  CONCRETE  DAMS, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For   primary   bibliographic   entry   see   Field    8G. 

W89-03339 


ANALYSIS  OF  BANK  STABILITY  IN  THE  DEC 
WATERSHEDS,  MISSISSIPPI, 

Queen  Mary  Coll.,  London  (England). 

For   primary   bibliographic   entry   see   Field    8D. 

W89-03344 


WAX  LAKE  OUTLET  CONTROL  STRUCTURE, 
LOUISIANA:  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army   Engineer   Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W89-03364 


SEDIMENT    DEPOSITION    BEHIND    SHEEP 
CREEK  BARRIER  DAM,  SOUTHERN  UTAH, 

Bureau  of  Land  Management,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-03968 


DESIGN  METHOD  FOR  LOCAL  SCOUR  AT 
BRIDGE  PIERS, 

Auckland  Univ.  (New  Zealand).   Dept.  of  Civil 

Engineering. 

B.  W.  Melville,  and  A.  J.  Sutherland. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  114,  No.  10,  p  1210-  1226,  October 

1988.  10  fig,  2  tab,  28  ref,  2  append. 

Descriptors:  'Estimating  equations,  'Scour,  'Piers, 
'Bridges,  'Equilibrium,  'Hydraulic  engineering, 
Estimating,  Flow,  Water  depth,  Sediments,  Engi- 
neering, Flow  characteristics,  Hydraulics,  Particle 
size,  Mathematical  studies. 

A  design  method  for  the  estimation  of  equilibrium 
depths  of  local  scour  at  bridge  piers  is  based  upon 
envelope  curves  drawn  to  experimental  data  de- 
rived mostly  from  laboratory  experiments.  The 
laboratory  data  include  wide  variations  in  flow 
velocity  and  depth,  sediment  size  and  gradation, 
and  pier  size,  shape,  and  alignment.  Local  scour 
depth  estimation  is  based  upon  the  largest  possible 
scour  depth  that  can  occur  at  a  cylindrical  pier, 
which  is  2.4D,  where  D  =  the  pier  diameter.  This 
depth  is  reduced  using  multiplying  factors  where 
clear-water  scour  conditions  exist,  the  flow  depth 
is  relatively  shallow,  and  the  sediment  size  is  rela- 
tively coarse.  In  the  case  of  nonrectangular  piers, 
additional  multiplying  factors  to  account  for  pier 
shape  and  alignment  are  applied.  The  method  of 
estimation  of  local  scour  depth  is  summarized  in  a 
flow  chart.  (Author's  abstract) 
W89-03978 


CRITICAL  SCOUR:  NEW  BED  PROTECTION 
DESIGN  METHOD, 

Delft  Geotechnics  (Netherlands). 
M.  B.  de  Groot,  A.  J.  Bliek,  and  H.  van  Rossum. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  114,  No.  10,  p  1227-  1240,  October 
1988.  10  fig,  2  tab,  9  ref,  2  append. 

Descriptors:  'Stream  stabilization,  'Scour,  'Coast- 
al engineering,  'River  beds,  'Protection,  Engineer- 
ing, Hydraulic  engineering,  Shear,  Strength, 
Coasts,  Stress,  Shear  stress,  Bed  load,  Sediment 
transport. 

A  new  design  philosophy  for  granular  bed  protec- 
tion is  given;  this  is  referred  to  as  the  'critical 
scour'  method.  Critical  scour  is  defined  as  the 
scour  that  is  admissible  for  protection  of  a  granular 
bed  during  its  lifetime.  First,  the  traditional  'critical 
shear'  design  method  is  discussed,  and  some  of  its 
shortcomings  are  described.  These  shortcomings 
can  be  overcome  by  application  of  the  critical 
scour  method.  The  basic  philosophy  of  the  critical 
scour  method  is  given,  and  the  two  main  param- 
eters (load  on  the  cover  layer  and  strength  of  the 
cover  layer,  defined  as  expected  and  admissible 
scour,  respectively)  are  discussed  in  more  detail. 
The  load  and  strength  functions  are  then  combined 
in  a  risk  analysis.  An  example  from  engineering 
practice  demonstrates  the  advantages  of  the  critical 
scour  method,  namely  that:  (1)  it  deepens  insight 
into  the  actual  scour  and  failure  processes;  (2)  it 
incorporates  additional  strength  parameters,  such 
as  layer  thickness,  which  enables  the  risk  of 
damage  to  be  predicted  more  accurately.  (Author's 
abstract) 
W89-03979 


CRITICAL    SHEAR    STRESS    OF    COHESIVE 
BOTTOM  SEDIMENTS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W89-03980 


CONFINEMENT  AND  BED-FRICTION  EF- 
FECTS IN  SHALLOW  TURBULENT  MIXING 
LAYERS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 

Engineering. 

V.  H.  Chu,  and  S.  Babarutsi. 

Journal      of     Hydraulic      Engineering      (ASCE) 

JHEND8,  Vol.  114,  No.  10,  p  1257-1274,  October 

1988.  9  fig,  1  tab,  16  ref,  3  append. 


Descriptors:  'Friction,  'River  beds,  'Turbulent 
flow,  'Open  channel  flow,  'Shallow  water, 
'Mixing,  'Hydraulics,  Flow,  Anemometers, 
Streams,  Entrainment,  Mathematical  studies, 
Mathematical  analysis,  Engineering,  Hydraulic  en- 
gineering. 

The  transverse  development  of  the  turbulent 
mixing  layers  in  an  open-channel  flow  of  shallow 
water  depth  was  investigated  experimentally  to 
study  the  confinement  and  bed-friction  effects. 
Mean  and  root-mean-square  velocity  profiles  were 
obtained,  using  a  hot-film  anemometer,  at  a 
number  of  cross  sections  downstream  of  a  splitter 
plate  between  two  streams  of  different  velocities. 
In  the  confinement  between  the  free  surface  and 
the  channel  bed,  the  transverse  spreading  rate  of 
the  shallow  mixing  layer  was  initially  twice  as 
large  as  the  nominal  rate  for  the  free  mixing  layer. 
The  spreading  rate  reduces  with  distance  from  the 
splitter  plate  under  the  stabilizing  influence  of  bed- 
friction,  and  diminishes  to  zero  in  the  far  field 
region  when  the  bed-friction  number  exceeds  a 
critical  value  of  about  0.09.  (Author's  abstract) 
W89-03981 


HYDRAULIC  RESISTANCE  OF  RIPPLES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Rivers  Research  Branch. 
Y.  L.  Lau. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  114,  No.  10,  p  1275-1282,  October 
1988.  2  fig,  1  tab,  9  ref,  2  append. 

Descriptors:  'Channel  morphology,  'Hydraulics, 
'Resistance,  'Ripple  marks,  'Shear  stress,  'River 
beds,  Stress,  Friction,  Flow,  Open-channel  flow, 
Sediment  transport,  Engineering,  Hydraulic  engi- 
neering. 

Experiments  were  conducted  to  investigate  the 
division  of  the  total  shear  stress  into  a  friction  loss 
and  a  form  loss  component  for  flows  with  ripples 
on  the  bed.  Four  different  sizes  of  glass  beads  were 
used  as  bed  material,  each  representing  a  different 
value  of  the  dimensionless  variable  Xi.  The  experi- 
mental evidence  indicates  that  Y',  the  mobility 
number  related  to  the  frictional  shear  stress,  is 
dependent  only  upon  Y,  the  mobility  number  relat- 
ed to  the  total  shear  stress.  The  variable  Xi  appears 
to  have  an  effect  only  insofar  as  it  determines  the 
value  of  Y  sub  cr,  the  critical  mobility  number  for 
the  initiation  of  sediment  motion.  Inspection  of 
other  published  data  revealed  much  the  same  de- 
pendence. (Author's  abstract) 
W89-03982 


INTRODUCTION  TO  RAPIDLY-VARIED  UN- 
STEADY, FREE-SURFACE  FLOW  COMPUTA- 
TION, 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

D.  R.  Basco. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Water  Resources  Investigations  Report  83-4284, 
1987.  lOlp,  8  fig,  4  tab,  77  ref. 

Descriptors:  'Open-channel  flow,  'Rapidly-varied 
flow,  'Free-surface  flow,  'Unsteady  flow,  'Finite- 
difference  methods,  Hydraulic  engineering,  Hy- 
draulics, Hydrodynamics,  Fluid  mechanics. 

Many  unsteady  flows  in  hydraulics  occur  with 
relatively  large  gradients  in  free  surface  profiles. 
The  assumption  of  hydrostatic  pressure  distribu- 
tion with  depth  is  no  longer  valid.  These  are 
rapidly-varied  unsteady  flows  (RVF)  of  classical 
hydraulics  and  also  encompass  short  wave  propa- 
gation of  coastal  hydraulics.  The  purpose  of  this 
report  is  to  present  an  introductory  review  of  the 
Boussinnesq-type  differential  equations  that  de- 
scribe these  flows  and  to  discuss  methods  for  their 
numerical  integration.  On  variable  slopes  and  for 
large  scale  (finite-amplitude)  disturbances,  three 
independent  derivational  methods  all  gave  differ- 
ences in  the  motion  equation  for  higher  order 
terms.  The  importance  of  these  higher-order  terms 
for  riverine  applications  must  be  determined  by 
numerical  experiments.  ..Care  must  be  taken  in  se- 
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lection  of  the  appropriate  finite-difference  scheme 
to  minimize  truncation  error  effects  and  the  possi- 
bility of  diverging  (double  mode)  numerical  solu- 
tions. It  is  recommended  that  practical  hydraulics 
cases  be  established  and  tested  numerically  to  dem- 
onstrate the  order  of  differences  in  solution  with 
those  obtained  from  the  long  wave  equations  of  St. 
Venant.  (USGS) 
W89-04073 


CALCULATION  OF  THE  CURVE  OF  THE 
FREE  SURFACE  OF  A  FLOW  IN  A  CIRCULAR 
CONDUIT, 

L.  G.  Rabukhin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  12,  p  697-700,  June  1988.  2  fig,  6  ref.  Translat- 
ed from  Gidrotekhnicheskoe  StroiteFstvo,  No.  12, 
p  23-24,  December  1987. 

Descriptors:  'Hydraulics,  Conduits,  *Fluid  flow, 
'Hydraulic  models,  'Hydraulic  design,  'Free  sur- 
faces. Model  studies,  Hydraulic  engineering,  Cal- 
culations, Flow  discharge. 

Accurate  and  convenient  methods  of  hydraulic 
calculation  for  circular  conduits  are  necessary,  in- 
cluding determination  of  the  curves  of  the  free 
surface  of  the  flow,  from  which  the  depth  of  filling 
of  the  conduit  and,  consequently,  the  flow  regime 
can  be  calculated.  Several  points  relevant  to  calcu- 
lation of  the  free  surface  of  the  flow  in  circular  and 
ovoidal  conduits  are  discussed  and  comparison  are 
made  with  previously  published  methods.  In  the 
calculation  method  developed  here,  the  value  of 
the  normal  depth  (h  sub  0)  is  not  used  at  all,  thus 
making  the  method  applicable  for  any  combination 
of  initial  data.  Previously  published  figures  deter- 
mined by  other  methods  are  shown  to  contain 
errors.  (Rochester-PTT) 
W89-04185 


HYDRAULIC  TESTS  OF  THE  SPILLWAY  OF 
THE  ZEYA  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04187 


CALCULATION  OF  THE  NEAR  FIELD  OF  VE- 
LOCITIES AND  TEMPERATURES  BEYOND  A 
SURFACE  DISCHARGE  OF  HEATED  WATER, 

I.  A.  Sherenkov,  and  A.  P.  Netyukhailo. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  33-39,  July  1988.  6  fig,  10  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.    1,  p 
29-33,  January  1988. 

Descriptors:  'Waste  heat,  'Temperature  gradient, 
'Path  of  pollutants,  'Heated  water,  'Mathematical 
studies,  Plumes,  Jets,  Fluid  mechanics,  Cooling 
water,  Thermal  powerplants,  Nuclear  powerplants, 
Water  temperature,  Mixing,  Thermal  stratification, 
Stratified  flow,  Mathematical  equations. 

Mathematical  methods  are  described  for  analyzing 
the  problem  of  buoyant  jets  of  water  entering  a 
receiving  water  body  of  a  different  temperature. 
These  equations  address  two  problems  of  impor- 
tance in  typical  water  discharge  structures  for  the 
circulating  cooling  systems  of  thermal  or  nuclear 
power  plants:  (1)  determining  the  type  of  contact 
between  the  heated  jets  being  discharged  and  the 
receiving  water  body  as  well  as  the  characteristics 
of  the  buoyant  jet  at  the  end  of  the  initial  stretch 
and  (2)  determination  of  the  near  field  velocities 
and  temperatures  for  the  buoyant  jet  itself.  The 
theoretical  results  were  confirmed  by  data  from 
experimental  investigations  of  stratified  mixing 
layers.  (Rochester-PTT) 
W89-04197 


CONSIDERATION  OF  METEOROLOGICAL 
FACTORS  WHEN  CALCULATING  LARGE 
CANALS, 

A.  D.  Girgidov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  39-44,  July  1988.  1  fig,  12  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
33-36,  January  1988. 

Descriptors:  'Hydraulic  design,  'Fluid  dynamics, 
•Wind-driven  currents,   'Canal  design,   'Channel 


flow,  'Shear  stress,  Flow  discharge,  Mathematical 
equations,  Bernoulli  equations,  Energy,  Free  sur- 
faces, Canals,  Atmospheric  pressure,  Shallow 
water,  Slopes. 

It  has  been  customary  to  assume  that  atmospheric 
factors  are  of  negligible  importance  in  determining 
the  characteristics  of  flow  in  design  of  canals.  The 
present  article  demonstrates  that  this  is  not  always 
true,  and  that  depending  on  canal  size  and  slope 
meteorological  conditions  may  need  to  be  consid- 
ered. In  shallow-water  equations  (particularly  the 
St.  Venant  equations),  meteorological  conditions 
on  the  free  surface  (normal  and  shear  stresses)  are 
taken  into  account.  The  approach  presented  here 
based  on  the  equation  of  balance  of  mechanical 
energy  and  ultimately  on  the  Bernoulli  equation, 
does  not  permit  obtaining  such  detailed  informa- 
tion about  the  interaction  of  the  meteorological 
and  hydraulic  factors.  It  does,  however,  provide 
simple  estimates  that  allow  one  to  establish  when 
the  effect  of  meteorological  factors  on  the  hydrau- 
lic characteristics  of  flows  in  canals  should  be 
considered.  (Rochester-PTT) 
W89-04198 


HYDRAULIC  RESISTANCES  AND  SEDIMENT 
DISCHARGE  IN  THE  CASE  OF  BED  RIPPLES, 

E.  V.  Pletneva,  and  A.  Z.  Bodanov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  44-49,  July  1988.  7  fig,  1  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.   1,  p 
36-39,  January  1988. 

Descriptors:  'Ripple  marks,  'Sediment  discharge, 
'Hydraulic  friction,  'Channel  morphology,  'Hy- 
draulics, Dunes,  Bed-load  discharge,  Flow  veloci- 
ty, Flushing,  Froude  number,  Reynolds  number, 
Hydraulic  roughness,  Flumes,  Turbidity,  Mathe- 
matical equations,  Resistance. 

The  key  issues  of  the  problem  of  hydraulic  resist- 
ances are:  the  relationship  of  roughness  and  the 
resistance  coefficient  (lambda)  and  the  relation  be- 
tween hydraulic  resistance  and  sediment  discharge. 
Experiments  were  conducted  in  a  flume  (length  20 
m,  breadth  1  m,  height  0.6  m),  with  sand  of  0.23 
mm  average  diameter.  Changes  in  the  Froude 
number  (Fr)  and  the  Reynolds  number  (Re)  in 
relation  to  hydraulic  resistance  were  determined. 
The  use  of  the  complex  parameter  Fr.Re  made  it 
possible  to  obtain  a  single  graphic  relation  for 
hydraulic  resistances  for  all  the  experiments.  The 
resistance  laws  are  shown  to  be  completely  differ- 
ent for  a  ripple  bed  from  those  of  a  dune  bed. 
Transition  to  the  larger  forms  begins  at  around  Fr 
=  0.3,  and  the  difference  in  height  of  the  channel 
forms  is  maximum  at  Fr  =  0.4;  at  greater  values 
the  dunes  wash  away.  When  Fr  >  0.4,  the  amount 
of  the  bed  load  increases  markedly,  the  turbidity 
changes  substantially,  the  upper  layers  of  the  flow 
become  clearer,  and  a  part  of  them  cease  to  partici- 
pate in  sediment  transport.  Therefore  an  increase 
in  water  discharge  does  not  lead  to  an  increase  in 
sediment  discharge  as  much  as  a  decrease  in  depth, 
which  is  the  equivalent  to  an  increase  in  the 
Froude  number.  Knowledge  of  this  fact  can  be 
used  for  composing  more  rational  schemes  for 
flushing  the  lower  pools  of  structures  that  will 
make  possible  saving  water.  (Rochester-PTT) 
W 89-04 199 


INVESTIGATION  OF  THE  ICE  REGIME  OF  A 
STRETCH  OF  THE  DAUGAVA  RIVER  UNDER 
REGULATED  CONDITIONS, 

V.  N.  Karnovich,  G.  A.  Tregub,  B.  F.  Balagurov, 
V.  P.  Tveritnev,  and  A.  A.  Pastors. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  598-604,  April  1988.  3  fig,  3  tab,  10  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  26-29,  October  1987. 

Descriptors:  'Ice  jams,  'Rivers,  'Regulated  flow, 
'Flooding,  'Dam  effects,  'Soviet  Union,  Slush, 
Hydroelectric  plants,  Flow  discharge,  Flood 
plains,  Bypass  channels,  Flood  control. 

The  ice-dam-and-jam-caused  water  levels  on  the 
Daugava  River  at  Ekabpils  are  determined  mainly 
by  the  volumes  of  shuga  (slush)  and  ice  accumulat- 
ing on  the  jam-prone  stretch  of  river  and  depend 
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on  river  discharge.  Under  current  conditions,  there 
is  a  1%  probability  of  a  10.4  m  ice-jam/dam-caused 
water-level  rise  above  the  gage  datum  at  Ekabpils. 
With  the  construction  of  a  hydrostation  at  Dau- 
gavpils the  maximum  volume  of  shuga  and  ice  in 
the  jam-prone  stretch  at  Ekabpils  will  decrease  by 
50%,  and  by  80%  with  a  hydrostation  at  Ekabpils, 
compared  with  existing  conditions.  Even  under  the 
most  unfavorable  conditions- 1 1  million  cubic  m  of 
ice  and  shuga  below  the  dams  and  discharge 
through  the  hydrostation  structures  of  2500  cubic 
m/sec-the  height  of  the  maximum  rises  of  the 
dam/jam-caused  water  levels  at  Ekabpils  will  not 
exceed  6.8  m  with  normal  operation  of  the  Dau- 
gavpils hydrostation  and  6.2  m  with  the  Ekabpils 
hydrostation.  To  control  ice  dams  and  jams  in  the 
zone  of  narrowing  of  the  backwater  of  the  Dau- 
gavpils hydrostation  reservoir,  a  bypass  channel 
can  be  constructed  in  the  Daugava  river  flood 
plain  for  bypassing  water  around  the  ice  jam  and 
for  lowering  ice-dam/jam-caused  water  levels.  The 
dimensions  of  such  a  channel  can  be  assigned  on 
the  basis  of  technical  and  economic  parameters, 
optimal  discharge,  and  most-probable  ice  dam  and 
jam  location.  (Shidler-PTT) 
W89-04225 


REDUCTION  OF  LOCAL  SCOUR  AT  WING 
DAMS  OF  BRIDGE  CROSSINGS, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04226 


ZONE  OF  HYDRAULIC  RESISTANCE  OF  UN- 
LINED  CANALS, 

O.  M.  Aivazyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  11,  p  672-680,  May  1988.  3  fig,  4  tab,  11  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  54-58,  November  1987. 

Descriptors:  'Hydraulics,  'Canals,  'Resistance, 
•Hydraulic  roughness,  Roughness  coefficient, 
Chezy  equation,  Darcys  law,  Hydrologic  data  col- 
lections, Cohesive  soils,  Cohesionless  soils,  Irriga- 
tion canals,  Mathematical  equations. 

The  problem  of  the  zone  of  hydraulic  resistance  of 
unlined  canals  is  solved  on  the  basis  of  a  new 
analysis  of  extensive  data  on  the  Darcy  (Chezy) 
coefficient  of  canals  in  cohesive  and  noncohesive 
soils.  Extensive  material  on  the  Chezy  coefficient 
of  canals  in  cohesive  soils  is  contained  in  the 
consolidated  data  from  on-site  investigations  of 
irrigation  canals  in  Central  Asia  during  the  period 
1914-1956.  For  actual  data  on  canals  in  noncohe- 
sive soils,  i.e.,  in  a  dynamically-stable  sand  bed,  the 
data  of  the  central  irrigation  bureau  of  India  for 
1939-1944  were  the  main  source.  A  mixed  zone  of 
hydraulic  resistance  distinguished  by  ascending 
curves  of  resistance  was  found  to  be  characteristic 
of  unlined  canals  in  cohesive  soils  and  in  a  sand 
bed.  The  formulas  presently  used  for  calculating 
the  Chezy  coefficient  do  not  correspond  to  the  real 
nature  of  hydraulic  resistance  of  unlined  canals. 
Their  use  for  hydraulic  calculations  of  unlined 
canals  is  not  guaranteed  against  gross  errors.  The 
relation  of  the  parameters  constant  over  the  entire 
range  of  actual  data  covered  is  presented,  corre- 
sponding to  the  real  characteristics  of  the  zone  of 
resistance  of  unlined  canals,  and  leading  to  a 
marked  decrease  of  deviations  between  calculated 
and  actual  values  when  it  is  used.  The  results  of  the 
present  work  are  a  further  confirmation  of  the 
desirability  of  replacing  the  generally-accepted  re- 
lation. (Shidler-PTT) 
W89-04239 


SURFACE-DRIVEN  FLOWS  IN  LONG  REC- 
TANGULAR ENCLOSURES, 

Centre    National    de    la    Recherche    Scientifique, 

Marseille  (France).  Inst,  de  Mecanique  des  Fluides 

de  Marseille. 

B.  Roux,  H.  Ben  Hadid,  and  P.  Laure. 

Advances  in  Water  Resources  AWREDI,  Vol.  11, 

p  15-20,  March  1988.  12  fig,  10  ref. 

Descriptors:  *Hydrodynamics,  'Fluid  mechanics, 
'Wind-driven  currents,  'Hydraulic  geometry, 
'Finite   difference    methods,    'Water   circulation. 
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Field  8— ENGINEERING  WORKS 


Group  8B — Hydraulics 

•Seiches,  Shear  stress,  Water  circulation,  Viscous 
flow,  Capillarity,  Numerical  analysis.  Theoretical 
analysis,  Reynolds  number,  Stokes  law. 

Numerical  and  theoretical  studies  of  the  motions  of 
viscous  fluids  driven  by  a  constant  stress  acting  in 
long  rectangular  enclosures  are  described.  This 
problem  was  originally  addressed  to  study  the  flow 
behavior  of  molten  metals  driven  by  thermocapil- 
larity  in  open  vessels  during  directional  solidifica- 
tion by  the  Bridgman  technique  and  the  study  has 
now  been  extended  to  a  closely-related  problem,- 
the  flows  occurring  in  a  water  basin  under  a  stress 
generated  by  an  external  wind.  The  problem  was 
handled  by  solving  the  2-D  Navier/Stokes  equa- 
tions by  an  efficient  finite-difference  technique. 
Computations  were  done  for  rectangular  basins 
with  large  (12.5  and  25)  aspect  ratios  (length/ 
height),  and  for  a  wide  range  (35  to  35,000)  of  the 
surface  Reynolds  number  (Re).  A  notable  feature 
of  the  solutions  is  the  totally-different  end  circula- 
tions. For  small  values  of  Re  a  fully-developed 
flow  is  reached  in  the  central  region  of  the  basin;  it 
corresponds  to  a  Couette  solution,  valid  for  indefi- 
nitely long  layers.  In  addition  to  this  central 
region,  an  upwind  region  in  which  the  flow  is 
accelerated  to  reach  this  Couette  flow  and  a  down- 
wind region  in  which  the  flow  is  decelerated  and 
deflected  by  the  endwall  are  exhibited.  For  higher 
Re  values  (>20  times  the  aspect  ratio),  the  length 
of  the  fully-developed  Couette  flow  is  reduced  and 
the  flow  even  disappears  while,  simultaneously,  the 
upwind  and  downwind  regions  collapse.  (Shidler- 
PTT) 
W89-04241 


DISSIPATIVE  FINITE  ELEMENT  MODEL 
FOR  DISCONTINUOUS  UNSTEADY  FLOW  IN 
OPEN  CHANNEL, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  2E. 

W89-04260 


EFFECT  OF  DIFFERENT  PARAMETERS  ON 
ENTRANCE  RESISTANCE  OF  CORRUGATED 
PLASTIC  DRAINS, 

Ministry  of  Public  Works,  Salonika  (Greece). 
E.  Tiligadas. 

Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  225-233,  June  1988.  4  fig,  13  ref. 

Descriptors:  'Drains,  •Flow  resistance,  'Hydrau- 
lics, Corrugated  plastic  drains,  Entrance  resistance, 
Flow  velocity,  Pressure  head,  Hydraulic  geome- 
try, Flow  pattern. 

The  influence  of  water  level  inside  the  drain  on  the 
flow  conditions  at  the  immediate  vicinity  of  the 
drain  were  analyzed.  Laboratory  tests  were  con- 
ducted to  evaluate  the  effects  of  the  mode  of  water 
supply,  the  outflow  head,  and  the  total  head  on  the 
entrance  resistance  of  a  50  mm  diameter  corrugat- 
ed plastic  drain.  A  non-symmetrical  radial  flow 
theory  was  used  to  evaluate  the  entrance  resistance 
of  the  drain  from  the  experimental  data.  It  was 
concluded  that  the  apparent  entrance  resistance 
diminishes  with  the  augmentation  of  the  water 
level  inside  the  drain,  for  a  given  hydraulic  head, 
and  when  the  hydraulic  head  increases  for  a  given 
outflow  condition.  These  results  could  explain 
some  differences  that  occur  between  laboratory 
and  field  measurements.  It  is  advisable  that  the 
precise  description  of  the  flow  pattern,  and,  if 
necessary,  an  additional  flow  resistance  should  be 
considered  and  taken  into  account.  (White-Reimer- 
PTT) 
W89-04265 


WATER  CONVEYANCE  IN  CHANNELS  WITH 
SEMICIRCULAR  CROSS  SECTIONS, 

National  Technical  Univ.,  Athens  (Greece).  Dept. 
of  Civil  Engineering. 

J.  D.  Demetriou,  and  A.  I.  Nanou-Giannarou. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  273-283,  June  1988.  15  fig,  14  ref. 

Descriptors:  'Open-channel  flow,  'Hydraulics, 
•Flow  characteristics,  'Channel  morphology, 
•Water   conveyance,   Flow   resistance,   Irrigation 


canals,  Uniform  flow,  Shear  stress,  Boundary  proc- 
esses. 

One  of  the  most  important  technical  problems  in 
the  field  of  agricultural  development  is  water  con- 
veyance by  distribution  systems  consisting  of  open 
channels.  In  this  experimental  study,  measurements 
concerning  uniform  flow  in  open  channels,  with 
semicircular  cross  sections  and  smooth  or  rough 
boundaries,  are  presented,  analyzed,  and  discussed. 
Based  on  local  velocity  and  boundary  shear  stress 
measurements,  an  effort  is  made  to  interpret  the 
momentum  and  energy  distribution,  the  internal 
boundary  shear  force  and  discharge  distributions, 
the  maximum  boundary  shear  stress  distributions  as 
well  as  the  Manning's  n  and  friction  factor's  f 
variation,  obtained  for  various  groups  of  smooth  or 
rough  open  channels  used  herein.  The  results  show 
a  significant  consistency  and  an  attempt  was  made 
to  analyze  and  interpret  the  flow  behavior  mecha- 
nism. (White-Reimer-PTT) 
W 89-04269 


DETAILS  OF  THE  FLOW  AND  BOTTOM 
PRESSURE  DOWNSTREAM  OF  A  THIN- 
PLATE  WEIR, 

Cambridge  Univ.  (England).  Dept.  of  Engineering. 
S.  Papoutsi-Psychoudaki,  and  P.  Sutton. 
Agricultural  Water  Management  AWMADF,  Vol. 
13,  No.  2-4,  p  369-382,  June   1988.  8  fig,  8  ref. 

Descriptors:  'Gaging,  'Scour,  'Weirs,  'Flow  pat- 
tern, 'Flow  regulators,  Gaging  stations,  Channel 
flow,  Pressure  distribution. 

Laboratory  experiments  were  carried  out  to  inves- 
tigate the  flow  downstream  of  a  well-ventilated 
thin-plate  weir  with  a  sharp-edged  horizontal  crest. 
The  experiments  covered  a  range  of  upstream  total 
head  for  a  weir  height  from  1.21  to  1.55  relative  to 
the  channel  bed  on  the  downstream  side  of  the 
weir.  The  pool  under  the  nappe  was  confined 
laterally  by  vertical  end  walls,  and  the  air  space 
between  the  pool  and  the  nappe  was  ventilated  to 
atmospheric  pressure.  The  main  dimensions  of  the 
pool  under  the  nappe  were  found  to  satisfy  the 
simple  relation  (depth/W)  =  (H/W)  -  0.88.  The 
pressure  on  the  bed  under  the  pool  was  approxi- 
mately constant.  Downstream  of  the  pool,  the 
pressure  on  the  bed  rate  steeply  to  a  peak  in  the 
region  where  the  flow  from  the  nappe  impinges  on 
the  bottom.  The  maximum  pressure  reached  is  well 
below  the  total  pressure  of  the  weir.  From  the 
peak,  the  pressure  falls  steeply  an  then  levels  off 
under  the  tailwater  at  approximately  the  hydrostat- 
ic pressure  corresponding  to  the  tailwater  depth. 
The  pressure  distributions  measured  on  the  bed  as 
far  as,  and  including,  the  impingement  region  col- 
lapse together  very  well  when  plotted  in  terms  of  a 
non-dimensional  pressure  coefficient  and  the  non- 
dimensional  distance  downstream  of  the  weir  crest. 
The  shape  of  the  pressure  peak  in  the  impingement 
region  resembles  that  under  a  submerged  imping- 
ing jet.  The  shape  of  the  pressure  peak  in  the 
impingement  region  resembles  that  under  a  sub- 
merged impinging  jet.  The  time-mean  reattach- 
ment position  is  always  very  close  upstream  of  the 
pressure  maximum.  The  pressure  fluctuations  on 
the  channel  bottom  are  much  higher  in  the  im- 
pingement region  than  elsewhere,  reaching  a  maxi- 
mum very  close  to  the  reattachment  position. 
(White-Reimer-PTT) 
W89-04276 


shown  that  the  rate  of  convergence  to  steady  state 
is  increased  by  reducing  the  spectral  radius  of  a 
coefficient  matrix  of  a  state-vector  equation,  which 
is  composed  of  the  basic  equations  and  boundary 
conditions  linearized  about  the  steady  condition.  A 
generalized  TMA  theory  using  the  method  of 
characteristics  has  been  formulated  and  the  spec- 
tral radius  is  minimized  by  changing  system  param- 
eters to  imaginary  ones  by  using  the  energy  and 
mass  conservation  equations.  In  addition,  a  practi- 
cal method  was  designed  to  efficiently  handle 
TMA  in  large  pipelines  without  having  to  calcu- 
late eigenvalues.  The  TMA  has  been  extended  to 
accurately  estimate  friction  factors  using  an  explic- 
it approximation  to  the  Colebrook-White  formula. 
(Author's  abstract) 
W89-04358 


TIDAL  INLET  HYDRAULICS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  2L. 

W89-04359 


SURFACE    FILMS    AND    MIXING    IN    TWO- 
LAYER  FLUID, 

Western   Australia  Univ.,   Nedlands.   Centre  for 

Water  Research. 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04361 


COMPUTER-AIDED  DESIGN  FOR  CHANNEL- 
IZATION, 

San  Diego  State  Univ.,  CA.  Dept.  of  Chemistry. 
H.  H.  Chang,  and  Z.  Osmolski. 
Journal  of  Hydraulic  Engineering  JHENDB,  Vol. 
114,  No.  11,  p  1377-1389,  November  1988.  11  fig, 
15  ref. 

Descriptors:  'Hydraulic  design,  'Computer-aided 
design,  'Computers,  'Channeling,  'Channel  scour, 
•Design  floods,  Hydraulic  structures,  River  beds, 
Sediments,  Sedimentation,  Mathematical  studies, 
Sediment  load,  Topography,  Fluvial  sediments. 

The  bank  protection  and  grade  controls  of  a  river 
channel  must  be  designed  to  contain  the  design 
flood  and  extend  below  the  potential  riverbed 
scour.  Because  of  the  convoluted  relationships 
governing  the  flow  and  sediment  processes,  mathe- 
matical simulation  becomes  an  effective  means  of 
evaluating  channelbed  scour  under  any  flow  pat- 
tern and  design  configuration.  Channelization  of 
the  Santa  Cruz  River  has  been  designed  based 
upon  the  pattern  of  river  channel  responses  simu- 
lated using  a  calibrated  mathematical  model.  Scour 
and  fill  of  the  channel  bed  invoked  by  the  longitu- 
dinal imbalance  in  sediment  load  are  simulated; 
they  are  also  tied  in  with  the  effects  of  the  stream- 
wise  variation  in  spiral  motion  that  induces  an 
uneven  bed  topography,  characterized  by  greater 
scour  near  the  concave  bank.  Variable  top  and  toe 
elevations  for  hydraulic  structures  have  been  de- 
termined and  employed  to  make  more  efficient  use 
of  construction  materials  while  providing  effective 
protection  against  erosion.  The  study  demonstrates 
the  procedure  with  which  the  design  configuration 
of  a  flood  control  channel  may  be  determined. 
(Author's  abstract) 
W89-04362 


TIME-MARCHING  APPROACH  FOR  PIPE 
STEADY  FLOWS, 

National  Research  Inst,  of  Agricultural  Engineer- 
ing, Yatabe  (Japan).  Dept.  of  Hydrological  Engi- 
neering. 
M.  Shimada. 

Journal  of  Hydraulic  Engineering  JHENDB,  Vol. 
114,  No.  11,  p  1301-1320,  November  1988.  6  fig,  5 
tab,  14  ref. 

Descriptors:  'Hydraulics,  'Pipe  flow,  'Steady 
flow,  'Pipelines,  Civil  engineering,  Friction,  Math- 
ematical  studies,   Velocity,   Flow   characteristics. 

The  time-marching  approach  (TMA)  for  determin- 
ing steady-state  flows  as  the  asymptotic  limit  of 
transient  flows  in  pipelines  has  been  improved.  It  is 


PLANE  GATE  ON  STANDARD  SPILLWAY, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
For  primary  bibliographic  entry  see  Field  8C. 
W89-04363 

SHAPE  EFFECTS  ON  FLOW  RESISTANCE  IN 
HORSESHOE  CONDUITS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

T.  W.  Sturm,  and  D.  A.  King. 

Journal  of  Hydraulic  Engineering  JHENDB,  Vol. 

114,  No.  11,  p  1416-1429,  November  1988.  6  fig,  1 

tab,  22  ref. 
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Descriptors:  'Hydraulic  geometry,  *Flow  resist- 
ance, 'Conduits,  'Open  channel  flow,  'Channel 
flow,  'Hydraulics,  Friction,  Velocity,  Dimensional 
analysis,  Model  studies,  Pipes. 

An  experimental  study  of  open  channel  flow  resist- 
ance in  horseshoe-shaped  conduits  is  reported.  The 
friction  factor  is  shown  to  increase  approximately 
20  percent  in  comparison  to  values  taken  from  the 
Moody  diagram  for  depths  larger  than  half-full. 
For  depths  less  than  half-full,  the  friction  factor 
agrees  with  that  determined  directly  from  the 
Moody  diagram  with  four  times  the  hydraulic 
radius  taken  as  the  length  scale.  The  resultant 
changes  in  the  ratio  of  part-full  velocity  to  full- 
flow  velocity  are  investigated  and  compared  with 
field  results  for  circular  pipes.  For  small  relative 
depths  of  flow,  the  experimental  results  for  relative 
velocity  agree  with  those  obtained  using  the 
Moody-diagram  friction  factor  for  a  horseshoe 
conduit  with  no  shape  correction,  but  they  ap- 
proach field  results  for  circular  conduits  at  higher 
relative  depths  of  flow  for  which  a  shape  correc- 
tion is  needed.  (Author's  abstract) 
W89-04364 


8C.  Hydraulic  Machinery 


WAYS  TO  CREATE  AND  IMPROVE  HIGH- 
PARAMETER  HYDRAULIC  DRIVES  FOR  HY- 
DRAULIC STRUCTURES, 

V.  Y.  Martenson,  I.  K.  Kaplan,  V.  D.  Ser'ga,  and 
A.  A.  Kholodov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  12,  p  681-685,  June  1988.  2  fig,  3  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12, 
p  12-15,  December  1987. 

Descriptors:  'Hydraulic  drives,  'Construction 
methods,  'Hydraulic  design,  'Hydraulic  engineer- 
ing, 'Hydraulic  structures,  'Soviet  Union,  Design 
criteria,  Hydraulic  gates,  Testing  procedures,  Hy- 
draulic equipment. 

The  results  are  reported  of  decisions  made  by 
Soviet  engineering  groups  seeking  ways  to  im- 
prove hydraulic  drives  and  make  their  assembly 
and  testing  more  compatible  with  modern  high- 
speed construction  procedures.  It  is  suggested  that 
a  specialized  group  be  formed  and  a  mock-up 
device  be  constructed  for  training  workers  respon- 
sible for  installation,  testing,  adjustment,  and  start- 
up of  hydraulic  cylinders  at  hydraulic  structures 
under  construction.  The  development  of  a  set  of 
devices  for  operating  the  hydraulic  drives  will 
make  it  possible  to  increase  their  operating  reliabil- 
ity and  to  improve  the  working  conditions  of  the 
personnel.  Development  of  new  types  of  short- 
stroke  devices  should  make  it  possible  to  solve  the 
problem  of  creating  economical  layouts  of  modern 
hydraulic  structures.  The  manufacture  of  the  step- 
ping hydraulic  drive  with  a  short-stroke  cylinder 
as  a  single  'whole'  mechanism  provides  a  universal 
mechanism  both  for  operating  the  gates  and  for 
various  installation  purposes.  (Rochester-PTT) 
W89-04181 


DAMMING  OF  THE  VILYUI  RIVER  CHAN- 
NEL AT  THE  CONSTRUCTION  SITE  OF  THE 
VILYUI  III  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 

W89-04184 


INCREASE  OF  THE  RELIABILITY  AND  COST 
EFFECTIVENESS  OF  THE  LENINGRAD 
RIVER  FLOOD  CONTROL  GATES, 

P.  R.  Khlopenkov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21 
No.  12,  p  700-705,  June  1988.  2  fig,  1  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12 
p  30-33,  December  1987. 

Descriptors:  'Floodgates,  'Reliability,  'Cost  anal- 
ysis, 'Soviet  Union,  'Hydraulic  Machinery,  'Hy- 
draulic structures,  Leningrad,  Design  criteria, 
Roller  gates,  Radial  gates,  Seasonal  variation,  Ice. 

A  design  for  gates  for  flood  control  in  Leningrad 
(Soviet  Union)  is  proposed  as  an  alternative  to  the 


one  developed  by  the  Leningrad  Special  Design 
Department  of  Steel  Hydraulic  Structures.  Both 
rolling  gates  and  radial  gates  are  discussed.  The 
rolling  gates,  which  have  an  operating  area  of  200 
x  25  m,  have  no  analogues  in  either  Soviet  or 
foreign  hydrotechnical  practice.  The  design  chal- 
lenge is  increased  because  most  of  the  floods  occur 
in  winter  and  the  water  is  saturated  with  shuga  and 
large  masses  of  ice  up  to  0.6  m  in  thickness.  The 
alternative  designs  presented  lead  to  substantial 
reduction  in  materials  use,  better  performance  with 
less  risk,  and  cost  reductions  in  the  millions  of 
rubles.  (Rochester-PTT) 
W89-04186 


CURRENT  TRENDS  IN  THE  DEVELOPMENT 
OF  PUMPED-STORAGE  STATIONS  IN  THE 
WORLD, 

M.  I.  Klasson. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  12,  p  719-727,  June  1988.  6  fig,  31  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
12,  p  42-47,  December  1987. 

Descriptors:  'Pumped  storage,  'Hydroelectric 
plants,  'Electric  power  production,  'Hydraulic 
structures,  'Water  resources  development,  'Soviet 
Union,   Electric  power  demand,   Design  criteria. 

Characteristics  of  several  pumped  storage  stations 
(PSSs)  from  the  Soviet  Union  and  other  countries 
are  described  to  exemplify  the  recent  trends  in  PSS 
development.  The  main  progressive  trends  recog- 
nized are:  a  decrease  in  unit  expenditures,  an  in- 
crease in  the  efficiency  of  power  systems,  a  reduc- 
tion in  adverse  environmental  effects,  development 
at  higher  heads  and  higher  capacity,  underground 
or  semi-underground  arrangement  of  powerhouses 
and  reservoirs,  incorporation  of  PSSs  into  power 
complexes,  including  hydroelectric  station  (HES) 
complexes,  flexible  adaptation  to  local  conditions, 
and  provision  for  greater  flexibility  in  operating 
regimes  to  accommodate  system  demand.  Changes 
in  regime  functions  of  PSSs  are  necessitated  by  the 
development  of  modern  technologies  requiring  a 
high  degree  of  reliability  in  electrical  supply  and  a 
high  quality  of  electrical  energy  and  by  the  use  of 
large  power  units  at  thermal  power  stations,  which 
substantially  increases  the  significance  of  the  rapid 
startup  reserve  and  rotating  reserve.  Estimates  by 
specialists  place  the  proportion  of  the  system  func- 
tions that  should  be  performed  by  the  PSS  in  a 
power  system  at  between  10  and  25%  of  the  total 
capacity.  (Rochester-PTT) 
W89-04190 


EXPERIENCE  IN  CONSTRUCTING  THE 
GRAVITY  ARCH  DAM  OF  THE  SAYANO-SHU- 
SHENSKOE  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04191 


SELECTION  AND  INVESTIGATION  OF  SUP- 
PORTS OF  THE  UNDERGROUND  GENERA- 
TOR HALL  OF  THE  ROGUN  HYDROELEC- 
TRIC STATION, 

For  primary  bibliographic  entry  see  Field  8G. 
W89-04192 


SEISMIC  LOADS  ON  THE  FOUNDATIONS  OF 
HYDRAULIC  STRUCTURES  DURING 

STRONG  EARTHQUAKES, 

For  primary  bibliographic  entry  see  Field  8E. 
W89-04195 


FORTY  YEARS  OF  OPERATION  OF  THE  HY- 
DRAULIC STRUCTURES  OF  THE  SHIRO- 
KOVO  HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04201 


CONCERNING  THE  TECHNOLOGY  OF  CON- 
STRUCTING PUMPED-STORAGE  STATIONS 
OF  A  NEW  DESIGN, 

For  primary  bibliographic  entry  see  Field  8A. 
W 89-04202 


Hydraulic  Machinery — Group  8C 

RECREATIONAL  USE  OF  THE  RESERVOIRS 
OF  HYDROELECTRIC  AND  PUMPED-STOR- 
AGE STATIONS, 

For  primary  bibliographic  entry  see  Field  2H. 

W89-04224 


EXPERIENCE  AND  PROSPECTS  OF  USING 
VIBRATING  ROLLERS  IN  HYDROTECHNI- 
CAL CONSTRUCTION, 

T.  I.  Adamyants. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  11,  p  639-645,  May  1988.  3  fig,  1  tab,  6  refs. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  33-37,  November  1987. 

Descriptors:  'Rolled-earth  dams,  'Dam  construc- 
tion, 'Construction  equipment,  'Vibrations,  'Soil 
compaction,  Research  facilities,  Industrial  plants, 
Industrial  production,  Future  planning,  Foreign 
design  practices,  Soviet  Union. 

Heavy  vibrating  rollers  are  the  most  effective  com- 
pacting machines  for  layer-by-layer  mass  place- 
ment of  earth  materials.  However,  the  Soviet 
Union  has  not  implemented  industrial  production 
for  hydrotechnical  construction.  The  only  Soviet 
heavy  vibrating  roller,  the  PVK-70EA,  had  only 
limited  production,  insufficient  to  meet  the  need. 
Vibrating-equipment  production  (including  its 
manufacture  in  cooperation  with  foreign  firms) 
requires  immediate  creation  of  experimental  facili- 
ties and  enlargement  of  production  facilities  appro- 
priately outfitted  with  equipment.  Only  then  will  it 
be  possible  to  provide  builders  with  highly  produc- 
tive compacting  equipment  and  eliminate  an  im- 
portant bottleneck  in  the  construction  of  large 
hydraulic  structures.  Even  with  a  more  conserva- 
tive estimate  of  the  requirement  for  vibrating  roll- 
ers in  the  near  future,  however,  it  will  not  be 
possible  to  manage  without  minimum  purchases  of 
equipment  from  abroad.  An  analysis  of  technical 
data  on  vibrating  rollers  offered  for  sale  in  the 
USSR  by  Eastern-Bloc  countries  and  firms  of  cap- 
italistic countries,  as  well  as  the  known  experience 
of  operating  some  of  them,  showed  that  vibrating 
rollers  of  the  type  CA  5 IS  of  the  Dynepac  firm 
(Sweden),  towed  vibrating  rollers  of  type  A-12 
(German  Democratic  Republic),  and  the  Bomag 
BW-215D  heavy  roller  (Federal  Republic  of  Ger- 
many) have  acceptable  vibration  parameters. 
(Shidler-PTT) 
W89-04232 


CREATION  OF  HIGH-HEAD  MECHANICAL 
EQUIPMENT  OF  LARGE-CAPACITY  OUT- 
LETS, 

V.  Y.  Martenson. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  11,  p  656-662,  May  1988.  1  tab,  13  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
11,  p  43-47,  November  1987. 

Descriptors:  'Hydraulic  machinery,  'Mechanical 
equipment,  'Hydraulic  engineering,  'Pressure 
head,  'Outlets,  'Soviet  Union,  High  pressure 
gates,  Hydraulic  structures,  Pressure  conduits,  Hy- 
draulic design,  Soviet  Union. 

The  construction  of  large  modern  hydraulic  and 
hydropower  structures,  especially  high-head  ones 
and  those  in  northern  regions  of  the  Soviet  Union, 
required  the  creation  of  new  types  of  hydrome- 
chanical  equipment  (HME)  designed  for  passing 
large  scharges,  withstanding  considerable  hydro- 
dynai  -  loads,  and  operating  reliably  under  the 
harshest  climatic  conditions.  Results  of  theoretical 
studies,  research  and  development,  full-scale  tests, 
and  available  operating  experience  include  the  fol- 
lowing: (1)  The  combination  of  a  high-head  outlet 
with  a  universal  gate  chamber,  including  vertical 
slide  gates  with  a  curved  downstream  edge  and 
providing  stable  separation  of  the  flow  from  the 
elements  of  the  chamber,  and  reliable  operation 
during  passage  of  discharge  up  to  2000  cubic  m/ 
sec  with  a  head  up  to  200  m;  (2)  a  new  type  of 
stepping  hydraulic  drive  with  a  lifting  capacity  and 
working  stroke  considerably  exceeding  the  per- 
formance of  earlier  designs  has  been  created;  and 
(3)  an  outlet  whose  stable  operation  is  provided  by 
a  positive  pressure  over  the  radius  of  the  conduit 
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lining  (due  to  the  centrifugal  force  of  the  flow)  and  W89-04363 
which  uses  the  effect  of  the  air  cushion  under  the 
flow.  With  respect  to  design  load,  reliability,  and 
operating  life,  the  newly-created  HME  technology 
considerably  broadens  the  technical  possibilities  in 
constructing  high-head  hydro  developments. 
(Shidler-PTT) 
W89-04235 


SOME       RECENT       DEVELOPMENTS       IN 
SEWAGE  SLUDGE  PUMPING, 

Niersverband,  Viersen  (Germany,  F.R.). 

For  primary   bibliographic   entry   see  Field   5D. 

W89-04467 


PREVENTION  OF  REVERSE  ROTATION  OF  A 
PUMPING  UNrr, 

A.  Dadazhanov,  A.  S.  Aliev,  and  A.  V. 
Saidakhmedov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  11,  p  662-664,  May  1988.  2  fig,  5  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  47-48,  November  1987. 

Descriptors:  'Hydraulic  machinery,  'Hydraulic 
design,  'Pumps,  'Electrical  equipment,  'Mechani- 
cal failure,  Pumping  plants,  Pressure  conduits, 
Pressure  head,  Rotors,  Maintenance  costs,  Shock 
loads. 

At  modern  large  pumping  stations  vertical  salient- 
pole  synchronous  electric  motors  (SM)  serve  as  the 
electrical  drives  for  the  pumps.  During  routine  and 
emergency  disconnection  of  the  pumping  unit  from 
the  power  supply,  the  water  in  the  pipelines  re- 
verses its  movement,  which  leads  to  reverse  rota- 
tion of  the  rotor  of  the  SM.  After  emptying  the 
pressure  pipeline,  the  rotation  of  the  pump  creates 
a  negative  head  which  is  deleterious  to  thrust 
bearings  and  guide  bearings,  since  unfavorable 
conditions  for  formation  of  the  oil  film  between  the 
friction  planes  are  created.  An  electrical  braking 
method  is  described  which  prevents  motor  reversal 
by  delivering  to  the  stator  and  rotor  windings  a 
direct  current  at  the  time  of  the  change  in  the 
direction  of  rotation  of  the  rotor,  preventing  re- 
verse rotation.  A  braking  device  proposed  for 
automatic  maintenance  of  the  shaft  of  the  pumping 
unit  at  a  zero  rotational  velocity  has  a  simple 
electrical  circuit  and  uses  standard  rectifiers.  The 
use  of  the  device  will  make  it  possible  to  consider- 
ably reduce  the  tangential  forces  and  radial  stresses 
of  the  rotor,  which  will  have  a  favorable  effect  on 
the  operation  of  thrust  and  guide  bearings,  and, 
consequently,  expenditures  on  overhauling  the 
pumping  unit  will  decrease,  and  will  also  make  it 
possible  to  reduce  the  dynamic  loads  on  elements 
of  the  pipeline  and  structural  elements  of  the 
pumping-station  building.  (Shidler-PTT) 
W89-04236 


HYDROELECTRIC  STATION  DAMS  AND 
METHODS  OF  CONSTRUCTING  THEM 
(REVIEW  OF  1980-1986  PATENTS), 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04237 


PLANE  GATE  ON  STANDARD  SPILLWAY, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
W.  H.  Hager,  and  R.  Bremen. 
Journal  of  Hydraulic  Engineering  JHENDB,  Vol. 
114,  No.  11,  p  1390-1397,  November  1988.  5  fig,  2 
tab,  7  ref. 

Descriptors:  'Hydraulic  engineering,  'Flow  char- 
acteristics, 'Flow  discharge,  'Spillway  gates, 
•Spillways,  Plane  flow,  Spillway  crests,  Discharge 
coefficient,  Hydraulics. 

Using  a  semiempirical  approach,  the  discharge 
characteristics  of  standard  spillways  controlled  by 
a  plane  vertical  gate,  mounted  on  the  spillway 
crest,  were  investigated  for  free  flow.  It  was 
shown  that  the  proposed  equation  for  discharge 
depends  on  the  spillway  geometry,  the  gate  open- 
ing, and  the  actual  head  on  the  spillway.  The 
equation  was  established  for  a  wide  range  of  the 
relative  head.  A  diagram  is  presented  for  both 
gated  and  ungated  standard  spillway  flow.  All 
quantities  are  normalized  by  the  design  parameters. 
Therefore,  this  plot  can  be  applied  simply.  It 
should  be  noted,  however,  that  the  transition  from 
gated  to  ungated  flow  condition  is  accompanied  by 
a  sudden  decrease  of  head,  and  that  from  ungated 
to  gated  flow  by  an  increase  of  head.  (Stoehr-PTT) 
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ANALYSIS  OF  BANK  STABILITY  IN  THE  DEC 
WATERSHEDS,  MISSISSIPPI, 

Queen  Mary  Coll.,  London  (England). 
C.  R.  Thome. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A192  249. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Third  Periodic  Report,  November  1987  -  January 
1988.  lip,  5  fig,  1  ref.  U.S.  Army  Contract 
DAJA45-87-C-0021. 

Descriptors:  'Bank  erosion,  'Mississippi,  'Slope 
stability,  'Mathematical  analysis,  Long  Creek, 
Johnson  Creek,  Goodwin  Creek,  Computer  pro- 
grams. 

A  computer  program  for  assessment  of  bank  stabil- 
ity with  respect  to  initial  and  subsequent  failures  is 
being  used  at  the  Army  Engineers  Waterways 
Experiment  Station  (WES)  and  at  Water  Engineer- 
ing Technology  (WET)  Testing  of  the  stability 
analysis  against  existing  and  new  data  for  Long 
Creek  has  produced  encouraging  results.  The  sim- 
plest procedure  is  to  plot  the  bank  heights  and 
angles  extracted  from  the  Corps'  surveys  on  a 
graph  together  with  the  line  of  limiting  stability 
derived  from  the  analysis  of  initial  failures.  To 
complete  testing  of  the  stability  analysis,  repeat 
surveys  will  be  carried  out  at  the  field  sites  on 
Long,  Goodwin  and  Johnson  Creeks  in  further 
field  trips  to  North  Mississippi.  This  work  will 
supply  the  detailed  data  on  the  geometry  at  failure 
needed  to  test  the  full  analysis,  rather  than  just  the 
derived  curves  shown  here.  The  analysis  for  banks 
with  gentle  slopes  will  be  developed  and  applied  to 
Long  Creek  and  a  user's  manual  similar  to  that  for 
the  steep  banks  will  be  written.  (Lantz-PTT) 
W89-03344 


KONTAGORA  DAM:  ASPECTS  OF  DESIGN 
AND  CONSTRUCTION  OF  AN  EMBANK- 
MENT DAM  RELEVANT  TO  A  REMOTE 
RURAL  AREA  OF  WEST  AFRICA, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-03932 


ISANLU  DAM,  NIGERIA, 

N.  S.  M.  Berry,  H.  S.  Eadie,  and  I.  R.  MacGregor. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  84,  p  875-894,  October  1988.  10  fig, 
24  ref,  3  append. 

Descriptors:  'Dam  design,  'Dam  construction, 
•Nigeria,  'Rockfill  dams,  Rural  areas,  Rock  exca- 
vation, Membranes,  Design  criteria,  Embankments, 
Site  selection,  Rockfill,  Grouting,  Leakage. 

Isanlu  Dam  has  a  height  of  18.6  m  and  a  crest 
length  of  120  m  and  forms  part  of  a  rural  water 
scheme  in  Nigeria.  Because  of  a  shortage  of  natural 
materials  and  the  foundation  conditions  it  was  de- 
termined this  would  be  a  rockfill  dam.  As  there 
were  no  suitable  natural  materials  for  a  core,  and 
construction  had  to  be  completed  in  one  dry 
season,  a  high-density  polyethylene  geomembrane 
seal  was  adopted.  Aspects  of  design  that  were 
considered  in  detail  included  material  behavior, 
security  in  case  of  leakage  and  the  design  of  the 
covering  layer.  The  membrane  is  secured  to  the 
grout  cut-off  with  a  water  bar  type  detail  aided  by 
an  apron  buried  in  an  upstream  blanket.  The  final 
thickness  of  sheet  adopted  was  3.5  mm.  During 
construction,  cut-off  details  had  to  be  revised  be- 
cause of  the  difficulties  in  excavating  the  exposed 
bedrock.  Laying  and  welding  of  the  membrane 
took  12  days  within  the  constrvction  period  of  12 
months.  (Author's  abstract) 
W89-03933 


CONSOLIDATION  OF  AN  UNSATURATED  IL- 
LJTIC  CLAY  SOIL, 

National  Soil  Erosion  Lab.,  West  Lafayette,  IN. 
M.  A.  Nearing,  L.  T.  West,  and  J.  M.  Bradford. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  4,  p  929-934,  July/ August  1988.  3  fig, 
4  tab,  29  ref. 

Descriptors:  'Soil  mechanics,  'Soil  water,  'Soil 
stabilization,  Water  stress,  Soil  water  suction, 
'Clays,  'Illite,  *Soil  compaction,  Stress,  Soil  sci- 
ence, Soil  water,  Soil  strength,  Strength,  Density, 
Soil  density,  Soil  types,  Viscous  flow,  Elastic  prop- 
erties, Compressive  strength. 

Soil  stabilizes  with  time  after  disturbance  as  a 
function  of  thixotropy  and  soil  water  stress.  A 
study  was  undertaken  to  delineate  the  effects  of 
soil  water  suction  history  and  thixotropy  on  soil 
stabilization  and  effective  stress.  Unconfined  com- 
pressive strength,  tensile  strength,  density,  and  ef- 
fective stress  as  a  function  of  water  stress  history 
and  time  were  obtained  for  a  Paulding  clay  soil. 
Compressive  strength  was  five  times  greater  at  64 
kPa  suction  than  at  4  kPa  suction,  and  twice  as 
great  at  32  d  than  at  4  d.  Density  also  increased 
with  suction  and  time.  Compressive  strength  at  2 
kPa  suction  was  1.8  and  3.2  kPa  for  prestress 
suctions  of  4  and  32  kPa,  respectively;  and  was  4.4 
and  8.9  kPa  for  prestress  suction  of  64  kPa  after  4 
and  32  d,  respectively.  Prestress  and  time  had  no 
effect  on  tensile  strength  apparently  because  no 
volume  change  was  allowed.  The  data  supported 
the  hypothesis  that  strength  in  unsaturated  soil  was 
controlled  by  soil  water  stress  history.  Prestress 
due  to  drying  induced  bonding,  which  persisted 
after  suction  was  released  if  volume  change  was 
not  restricted.  Effective  stresses  due  to  soil  water 
suction  were  greater  for  strength  than  for  volume 
change  and  were  influenced  by  soil  structure  for 
the  case  of  strength,  but  not  for  the  case  of  volume 
change.  (Author's  abstract) 
W89-04013 


INDUSTRIAL  DESIGN  OF  AN  EARTH  OVER- 
FLOW DAM, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-04182 

SEEPAGE  STRENGTH  OF  GYPSINATE  FOUN- 
DATIONS OF  HYDRAULIC  STRUCTURES, 

M.  N.  Terletskaya,  and  N.  V.  Metonidze. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.   12,  p  690-691,  June  1988.  5  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12,  p 
18-19,  December  1987. 

Descriptors:  'Soil  mechanics,  'Hydraulic  struc- 
tures, 'Dam  foundations,  'Seepage  control,  Hy- 
draulic design,  Leaching,  Gypsum,  Foundation 
failure,  Dams,  Deterioration,  Grouting,  Construc- 
tion methods,  Dam  construction,  Tbilisi  Reservoir, 
Soviet  Union. 

When  designing  hydraulic  structures  in  gypsinate 
soils  it  is  necessary  to  calculate  also  the  casual 
piping  strength  of  soils.  In  the  Tbilisi  Reservoir 
(Soviet  Union),  it  was  observed  that  the  initial 
stage  of  piping  deformations  took  30  yr  to  develop. 
A  calculation  determined  the  duration  of  leaching 
of  gypsum  in  the  observed  stretch  to  be  about  100 
yr.  Observations  showed  that  disturbance  of  the 
casual  strength  occurred  after  30  yr.  Consequently, 
a  correction  factor,  K  sub  c,  of  0.3  is  assumed.  If 
this  factor  had  been  known  when  designing  the 
cutoff  measures  in  the  foundation  of  the  dam  of  the 
Tbilisi  Reservoir,  it  would  have  been  necessary  to 
construct  the  grout  curtains  simultaneously  with 
the  foundation,  which  would  have  eliminated  oc- 
currence of  piping  deformations.  (Rochester-PTT) 
W89-04183 

INTERPRETATION  OF  THE  RESULTS  OF 
SHEAR  TESTS  OF  SANDS, 

I.  P.  Ivanov,  N.  P.  Ivanikova,  and  M.  B. 

Zavodchikova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  12,  p  711-714,  June  1988.  3  fig,  2  tab,  6  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
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No.  12,  p  37-39,  December  1987. 

Descriptors:  *Sands,  *Soil  mechanics,  *Shear  tests, 
*Data  interpretation,  *Soil  tests,  Porosity, 
Strength,  Dilatancy,  Density,  Clays,  Slopes,  Math- 
ematical studies,  Cohesion. 

A  major  conclusion  from  the  work  of  A.  L.  Kryz- 
hanovskii,  R.  S.  Shelyapin,  and  V.  A.  Khomyakov 
on  determining  the  strength  characteristics  of 
sands  and  clays  was  that  'the  value  of  the  angle  of 
internal  friction  is  determined  by  the  composition 
of  the  soil  and  does  not  depend  on  its  density.' 
Experimental  studies  aimed  at  testing  this  conclu- 
sion are  described.  The  effect  of  peak  and  residual 
strength  was  characteristic  for  the  investigated 
sands  only  in  specimens  with  a  density  of  more 
than  1.54-1.55  g/cu  cm,  which  corresponds  to  a 
porosity  (n)  of  less  than  42%.  The  ratio  of  the  peak 
strength  to  the  residual  in  the  present  experiments 
was  close  to  unity.  A  general  tendency  toward 
increase  in  this  ratio  was  noted  with  an  increase  in 
density:  (1)  during  shear  positive  (n  >  42%)  or 
negative  (n  <  42%)  dilatancy  occurs;  (2)  the  dilat- 
ancy ends  when  the  maximum  value  of  the  shear- 
ing force  is  reached;  (3)  the  angle  of  the  slope  of 
the  relation  shear  strength/porosity  plotted  for  the 
maximum  value  of  shear  stresses  varied  from  11 
degrees  for  the  loosest  possible  state  to  35  degrees 
for  the  densest  possible  state  in  the  experiments;  (4) 
strength  diagrams  show  that,  for  sands  of  different 
density,  the  angle  of  friction  varies  from  11  to  30 
degrees.  In  this  case,  the  strength  due  to  cohesion 
varies  from  0.002  MPa  for  the  loosest  possible  to 
0.02  MPa  for  the  densest  specimens.  It  is  conclud- 
ed that  the  bearing  capacity  of  sands  should  be 
calculated  with  consideration  of  the  effect  of  their 
density.  (Rochester-PTT) 
W89-04188 


STRENGTH  OF  THAWED  AND  FROZEN 
SOILS  OF  DAM  CORES  UNDER  CONDITIONS 
OF  TRIAXIAL  INDEPENDENT  LOADING  BY 
TENSION  AND  COMPRESSION, 

I.  M.  Vasil'ev,  L.  N.  Sinyakov,  and  V.  A. 

Mel'nikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 

No.  1,  p  27-32,  July  1988.  6  fig,  11  ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.   1,  p 

25-29,  January  1988. 

Descriptors:  *Earth  dams,  'Frozen  soils,  *Soil  me- 
chanics, *Soil  tests,  *Soil  strength,  "Compressive 
strength,  *Tension,  Tension  cracks,  On-site  tests, 
Stress  measurement,  Strain  measurement,  Dams, 
Soviet  Union,  Comparison  studies. 

To  solve  the  problem  of  tension  cracking  in  earth 
dams  the  investigations  should  include:  testing  soil 
samples  in  a  thawed  and,  as  required,  frozen  state 
for  determining  the  total  yield  surfaces  with  the 
establishment  of  the  zones  of  failure  of  the  soil  by 
tension  and  shear,  using  instruments  in  which  it  is 
possible  to  accomplish  independent  loading  by 
compressive  and  tensile  forces;  calculation  of  the 
stress-strain  state  of  the  dam;  determination  of  the 
extent  and  spatial  orientation  of  tension  cracks;  and 
establishment  of  the  extent  of  open  cracks.  Such 
investigations  were  conducted  on  the  crest  and 
cores  of  two  Soviet  dams:  one  being  constructed 
under  northern  conditions,  with  a  height  of  132  m, 
and  one  being  planned  for  construction  in  the 
south,  with  a  height  of  330  m.  The  proposed 
method  includes  a  number  of  assumptions  that  lead 
to  the  size  of  the  zones  of  cracking  being  exagger- 
ated. This  is  justified  because  it  compensates  for 
other  aspects  of  the  procedure,  thus  leading  to  a 
built-in  factor  of  safety.  The  proposed  approach  to 
evaluating  cracking  can  be  used  when  solving 
problems  of  stability  (considerations  of  zones  of 
tension),  when  investigating  the  possibility  of  de- 
formable  foundations  by  tension  within  and  outside 
the  limits  of  support  of  the  structures,  when  inves- 
tigating failure  by  tension  of  the  surfaces  of  under- 
mined areas,  and  when  determining  pressures  on  a 
structure  and  in  other  cases  in  which  the  occur- 
rence of  zones  of  tension  is  possible  in  connection 
with  loading  of  soils.  (Rochester-PTT) 
W89-04196 


EXPERIENCE  AND  PROSPECTS  OF  USING 
VIBRATING  ROLLERS  IN  HYDROTECHNI- 
CAL CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-04232 


GROUT  CURTAIN  IN  THE  FOUNDATION  OF 
THE  EARTH  DAM  OF  THE  MAINA  HYDRO- 
ELECTRIC STATION, 

N.  N.  Zhurkina. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  11,  p  650-655,  May  1988.  3  fig,  2  tab.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  39-42,  November  1987. 

Descriptors:  *Earth  dams,  *Dam  construction, 
*Dam  foundations,  *Grouting,  "Hydroelectric 
plants,  *Soviet  Union,  Concrete  dams,  Bedrock, 
Loam,  Alluvial  soils,  Pressure  head,  Hydraulic 
permeability,  Permeability  coefficient,  Construc- 
tion methods,  Construction  costs. 

The  Maina  hydro  development  includes  right- 
bank,  channel,  and  left-bank  earth  dams  with  a 
loam  core,  a  spillway  concrete  dam,  and  a  power- 
house. The  loam  core  is  joined  with  the  bedrock 
(shale)  by  a  grout  curtain  in  fill  and  natural  alluvial 
soils.  The  curtain  was  installed  with  a  pressure 
head  on  the  dam  of  up  to  12.5  m  under  the  protec- 
tion of  a  temporary  loamy  sand  blanket  placed  on 
natural  alluvium;  the  blanket  reduced  the  gradient 
of  the  head  in  the  zone  of  grouting.  The  combined 
method  of  grouting  (packerless,  packer,  and  with  a 
moving  pipe)  used  made  it  possible  to  save  materi- 
als and  reduce  the  estimated  cost  of  the  curtain  by 
30%.  The  use  of  the  packerless  method  of  grouting 
can  be  recommended  for  barrier  rows  of  the  cur- 
tain when  the  initial  permeability  of  the  soil  is 
greater  than  100  m/day,  in  combination  with  the 
packer  method  of  grouting  the  central  rows.  The 
new  'moving  pipe'  method  tested  at  the  Maina 
hydrostation  showed  results  close  to  packer  grout- 
ing and,  consequently,  possible  usefulness.  The  re- 
sults of  control  tests  showed  a  high  density  of  the 
grout  curtain  (permeability  coefficient  up  to  0.5-1.0 
m/day).  The  design  of  the  packer  strings  with 
rubber  packers  flush  with  the  pipe  surface  provid- 
ed tightness  and  cleanness  of  the  strings  and  is 
recommended  for  further  use.  Experience  con- 
firmed the  expediency  of  placing  a  concrete  cover- 
ing, created  by  the  separate  concreting  method, 
over  the  grouted  area.  (Shidler-PTT) 
W89-04234 


DETECTION    OF    SEEPAGE    IN    CRACKED 
DAMS, 

Soil  Conservation  Service,  Phoenix,  AZ. 

For  primary  bibliographic   entry   see   Field   8G. 

W89-04376 


8E.  Rock  Mechanics  and 
Geology 


MAP  SHOWING  DEPTH  TO  BEDROCK,  AN- 
CHORAGE, ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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GEOLOGIC  RECONNAISSANCE  OF  AN  EX- 
TENSIVE CLAY  UNIT  IN  NORTH-CENTRAL 
SUFFOLK  COUNTY,  LONG  ISLAND,  NEW 
YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W89-04082 


SEISMIC  LOADS  ON  THE  FOUNDATIONS  OF 
HYDRAULIC  STRUCTURES  DURING 

STRONG  EARTHQUAKES, 

L.  A.  Skorik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  23-26,  July  1988.  4  fig,  1  tab,  7  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  22-25,  January  1988. 


Descriptors:  *Data  interpretation,  *Hydraulic 
structures,  *Earthquakes,  *Seismic  loading, 
•Soviet  Union,  *Dam  foundations,  Reservoirs, 
Chirkey  Dam,  Seismology,  Accelerograms,  Velo- 
cigrams,  Computers. 

Earthquakes  occurring  on  January  10  and  13,  1975, 
6  mo  after  the  start  of  filling  of  the  Chirkey  (Soviet 
Union)  Reservoir  are  described.  The  earthquakes, 
which  had  an  intensity  of  3-5  (scale  of  the  Institute 
of  Earth  Physics,  USSR  Academy  of  Sciences) 
were  recorded  at  the  same  observation  point  on  a 
rock  foundation  near  the  Chirkey  dam.  Data  of  the 
horizontal  and  vertical  components  of  the  seismic 
oscillations  were  analyzed.  Manual  and  computer 
processing  was  employed.  For  the  accelerograms, 
practically  coinciding  values  of  the  maximum  in- 
tensities of  seismic  oscillations  (Amax)  with  a 
period  (Tmax)  of  0.18  sec  were  obtained  for  the 
horizontal  and  vertical  components.  For  the  velo- 
cigrams,  Amax  =  2.6  cm/sec,  with  Tmax  =  0.07 
sec  for  the  horizontal  component  and  Amax  =  3.4 
cm/sec  with  Tmax  =  0.07  sec  for  the  vertical 
component.  The  spectra  obtained  with  computer 
processing  of  the  accelograms  indicated  that  the 
maximum  intensities  of  oscillations  for  the  horizon- 
tal and  vertical  components  lie  in  the  same  interval 
of  frequencies  2-9  Hz,  but  for  the  horizontal  com- 
ponent the  maximum  frequency  at  0.2  Hz  is  absent 
and  the  entire  spectrum  is  somewhat  shifted  into 
the  high-frequency  region.  The  machine  spectra  of 
the  velocigrams  for  the  horizontal  component 
show  maximum  values  in  the  interval  2-6  Hz  and 
for  the  vertical  in  the  interval  2-8  Hz.  (Rochester- 
PTT) 
W89-04195 


PREVENTION  OF  THE  DESTRUCTION  OF 
THE  STILLING  BASIN  OF  THE  SAYANO- 
SHUSHENSKOE  HYDROELECTRIC  STA- 
TION, 

For  primary  bibliographic  entry  see  Field  8A. 
W 89-04229 


METHOD  OF  PREDICTING  THE  CHARAC- 
TERISTICS OF  A  ROCK  MASS  IN  HYDRO- 
TECHNICAL  CONSTRUCTION, 

O.  A.  Pakhomov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  10,  p  625-632,  April  1988.  3  fig,  5  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  10,  p  45-48,  October  1987. 

Descriptors:  *Rock  properties,  *Construction  ma- 
terials, *Dam  design,  *Dam  construction,  *Earth 
dams,  *Rock-fill  dams,  Prediction,  Seepage,  Rock 
testing,  Soil  tests,  Compaction,  Moisture  content, 
Stress  analysis,  Strain  measurement. 

In  preliminary  stages  of  designing  hydro  develop- 
ments and  other  hydrotechnical  complexes  where 
large  earth/rock  dams  are  to  be  constructed,  an 
evaluation  of  their  static,  dynamic,  and  seepage 
strength  is  required.  Therefore,  it  is  necessary  to 
know  the  characteristics  of  the  physical  and  me- 
chanical properties  of  the  earth  materials  being 
used  and  their  dependence  on  placement  density, 
moisture  content,  and  stress/strain  state.  The 
method  proposed  makes  it  possible  to  predict  the 
characteristics  of  a  rock  mass  when  designing 
rockfill  and  earth/rock  dams  when  there  is  mini- 
mum initial  information  about  the  rock  properties. 
The  empirical  formulas  presented  were  obtained 
by  a  mathematical  analysis  of  the  results  of  a  large 
number  of  tests  of  real  soils  conducted  with  the  use 
of  large-scale  testing  equipment.  This  circumstance 
is  a  guarantee  of  the  close  correspondence  between 
calculated  and  experimental  data.  The  intended  use 
of  the  method  is  the  prediction  of  physical  and 
mechanical  characteristics  with  an  accuracy  suffi- 
cient for  preliminary  stages  of  designing  earth 
structures.  The  results  of  engineering  surveys  will 
refine  the  predictions,  but  by  this  time  they  will 
already  have  played  their  useful  role.  The  pro- 
posed method  was  used  successfully  by  the  Lengi- 
droproekt  and  the  Lengiprovodkhoz  and  could  be 
used  in  the  design  of  other  projects.  (Shidler-PTT) 
W89-04230 
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Field  8— ENGINEERING  WORKS 


Group  8E— Rock  Mechanics  and  Geology 


SOLUTION  PROCEDURE  FOR  THE  EARTH- 
QUAKE ANALYSIS  OF  ARCH  DAM-RESER- 
VOIR SYSTEMS  WITH  COMPRESSIBLE 
WATER, 

Department    of  Water    Affairs,    Pretoria    (South 

J.  P.  F.  O'Connor,  and  J.  C.  Boot. 
Earthquake  Engineering  and  Structural  Dynamics 
IJEEBG,  Vol.  16,  No.  5,  p  757-773,  July  1988.  11 
fig,  20  ref. 

Descriptors:  'Earthquake  engineering,  'Model 
studies,  'Dam  design,  'Reservoir  design,  'Model 
studies,  Concrete  dams,  Dam-reservoir  systems, 
Water  load  vectors,  Hydrodynamic  force,  Arch 
dams,  Mathematical  analysis. 

Two  processes  using  the  Newmark  implicit  inte- 
gration scheme  were  used  to  analyze  the  earth- 
quake response  of  a  three-dimensional  model  for 
arch  dam-reservoir  systems  including  the  effect  of 
compressibility  of  the  water.  The  solid  structure 
and  fluid  regions  are  modelled  separately,  and  the 
forcing  functions  at  the  interface  are  due  to  the 
hydrodynamic  pressures  from  the  reservoir  acting 
on  the  upstream  face  of  the  dam  wall,  and  the 
accelerations  from  the  dam  wall  acting  in  turn  on 
the  reservoir.  For  the  purposes  of  an  initial  investi- 
gation, elastic  properties  were  assumed  for  the 
material  of  the  dam:  in  the  reservoir,  radiation 
damping  at  the  upstream  boundary  has  been  in- 
cluded, but  bottom  absorption  has  not.  The  excita- 
tion was  provided  by  means  of  a  combisweep 
which  was  fashioned  so  that  its  continuously  vary- 
ing frequencies  pass  through  the  fundamental  fre- 
quencies of  both  the  arch  dam-reservoir  system 
and  the  reservoir  alone.  Consequently  the  response 
is  highly  resonant,  thus  providing  a  severe  test  for 
the  numerical  procedures.  From  the  numerical  re- 
sults obtained  for  an  example  problem  it  is  con- 
cluded that  both  schemes  provide  an  acceptable 
solution  to  the  problem  posed.  It  may  be  possible 
to  enhance  the  system  for  more  complex  situations. 
(Author's  abstract) 
W89-O4320 


8F.  Concrete 


REPAIR  WORKS  FOR  UPLIFT  AND  SEEPAGE 
CONTROL  IN  EXISTING  CONCRETE  DAMS, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

For   primary   bibliographic   entry   see   Field   8G. 

W89-03341 


sections  with  the  consideration  of  the  proposed 
changes  in  SNiP  11-56-77,  paragraph  3.25,  provides 
an  increase  of  reliability  and  cost  effectiveness  of 
hydraulic  structures,  which  is  especially  important 
for  structures  to  be  operated  for  a  long  time.  The 
calculations  by  the  proposed  method  show  a  better 
agreement  with  the  experimental  with  than  by 
each  separate  SNiP  2.03.01-84  and  SNiP  H-56-77. 
The  method  requires  further  development  to  take 
into  account  all  phenomena  reflecting  the  resist- 
ance of  reinforced-concrete  elements  to  the  effect 
of  a  combination  of  external  loads  Q  (transverse) 
and  N  (longitudinal)  and  bending  moments.  (Roch- 
ester-PTT) 
W 89-04 189 


CONCRETE  DAM  OF  THE  BRATSK  HYDRO- 
ELECTRIC STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W89-0420O 


LEACHABILITY  OF  TECHNETIUM  FROM 
CONCRETE, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Chemische  Technologie  der 
Nuklearen  Entsorgung. 

For  primary  bibliographic  entry  see  Field  5B. 
W89-03403 

IMPROVEMENT  OF  THE  METHOD  OF  CAL- 
CULATING THE  STRENGTH  OF  REIN- 
FORCED-CONCRETE  ELEMENTS  ON  THE 
BASIS  OF  INCLINED  SECTIONS, 

A.  S.  Zalesov,  V.  B.  Nikolaev,  and  O.  D.  Rubin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  12,  p  715-718,  June  1988.  2  fig,  8  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  12, 
p  39-42,  December  1987. 

Descriptors:  'Reinforced  concrete,  'Strength, 
•Hydraulic  structures,  'Materials  engineering, 
Concrete  construction,  Building  codes,  Tensile 
stress.  Compressive  stress,  Slopes,  Design  criteria, 
Reliability,  Cost  analysis,  Mathematical  studies, 
Soviet  Union. 

The  calculation  of  strength  of  reinforced  concrete 
elements,  particularly  on  the  basis  of  inclined  sec- 
tions, is  examined  with  reference  to  two  Soviet 
codes  governing  this  type  of  work:  SNiP  2.03.01- 
84  and  SNiP  11-56-77.  Bending  effects,  longitudinal 
compressive  and  tensile  forces,  scaling  factors,  and 
assessment  of  the  most  dangerous  inclined  section 
are  considered.  Calculation  of  the  strength  of  rein- 
forced concrete  elements  on  the  basis  of  inclined 


UPLIFT  PRESSURE  OF  WATER  IN  A  SYSTEM 
OF  CRACKS  OF  ECCENTRICALLY  COM- 
PRESSED REINFORCED-CONCRETE  ELE- 
MENTS, 

E.  A.  Kogan,  and  Y.  B.  Mgalobelov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.    1,  p  69-75,  July   1988.  4  fig,   2  tab,  2  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  56-60,  January  1988. 

Descriptors:  'Reinforced  concrete,  'Compression, 
'Water  pressure,  'Cracks,  'Materials  testing, 
Standards,  Uplift,  Forces,  Stress,  Design  criteria. 

Experiments  were  conducted  to  evaluate  the  ef- 
fects of  eccentric  compression  on  large-scale  ele- 
ments with  a  cross  section  of  50  x  50  cm  and  a 
length  of  2.5  m,  which  were  subjected  to  the  direct 
effect  of  water  pressure  on  a  segment  of  0.7  times 
the  length  of  the  structure.  In  the  tensioned  zone 
equal  to  the  depth  of  the  cracks  observed  in  the 
experiments,  a  rectangular  water  pressure  diagram 
was  first  established,  but  after  several  days  losses 
of  pressure  due  to  seepage  along  partially  clogged 
cracks  caused  the  diagram  to  become  less  rectan- 
gular and  pore  water  pressure  equal  to  30-50%  of 
the   pressure   head   occurred   in   the   compressed 
zone.  Investigations  of  the  reinforced-concrete  ele- 
ments under  the  effect  of  the  uplift  pressure  of 
water  in  one  crack  showed  that,  in  this  case,  the 
change  in  stresses  in  the  reinforcement  occurred 
only  in  the  section  along  the  crack  and  was  of  local 
character.  Outside  the  zone  of  action  of  the  water 
pressure  its  effect  on  the  internal  forces  in  the 
reinforced  concrete  element  rapidly  diminished  to 
a  length  of  0.3-0.4  x  the  height.  In  the  zone  of 
action  of  water  pressure  encompassing  a  system  of 
7-9  normal  cracks,  changes  in  the  stress  state  were 
observed   mainly   in   sections   along   the   extreme 
cracks.  In  the  other  sections  the  changes  were  2-5 
times  less.  The  measured  values  of  the  increments 
of  stresses  in  the  reinforcement  in  sections  along 
the  extreme  cracks  (from  the  effect  of  a  water 
pressure  of  5-8  gauge  atmospheres)  were  close  to 
the  calculated  values  of  such  increments  obtained 
according  to  the  existing  standards.  In  conformity 
with  these  standards,  these  increments  should  be 
taken  into  account  in  any  section  of  non-crack- 
resistant  reinforced  concrete  elements.  The  values 
of  the  stresses  in  the  reinforcement  obtained  from 
experiments  differ  substantially  from  the  calculated 
values  obtained  both  with  and  without  consider- 
ation of  the  water  pressure.  (Rochester-PTT) 
W89-04203 


Hydraulic  structures,  Hydrostatic  pressure,  Com- 
pressive strength,  Construction  costs. 

Using  modern  highly-productive  continuous-con- 
creting techniques,  considerable  acceleration  of  the 
construction  of  arch  dams  is  possible  by  increasing 
the  block  size  and  by  allowing  them  to  form  ther- 
mal radial  cracks.  Theoretical  analysis  and  on-site 
observations  show  that  hydrostatic  pressure  causes 
radial  joints  and  cracks  in  compressed  zones  of  an 
arch  dam  to  close  and  these  parts  of  the  dam  then 
work  as  a  solid  unit.  Twenty-five  years  of  experi- 
ence in  designing  and  constructing  concrete  and 
reinforced-concrete  hydraulic  structures  which 
allow  the  formation  of  cracks  of  limited  opening 
shows  that  cracks  can  also  be  allowed  in  arch  dams 
without  compromising  the  durability  of  the  con- 
crete. Thermal  cracking  which  lengthens  along  the 
faces  of  the  dam  should  be  controlled  by  making 
stress-concentrating  radial  notches  which  encour- 
age the  formation  of  radial  cracks  at  prescribed 
places.  With  the  controlled  formation  of  thermal 
radial  cracks,  the  size  of  the  blocks  in  the  faces  of 
an  arch  dam  is  not  limited  by  the  requirement  for 
crack  resistance;  it  is  determined  by  the  rate  at 
which  concrete  can  be  poured  and  other  construc- 
tion constraints.  The  technical  and  economic  bene- 
fits from  concreting  arch  dams  by  this  process 
result  from  acceleration  of  dam  construction  and 
reduction  of  material  and  labor  expenditures  on 
constructing  forms,  preparation  of  the  blocks,  and 
grouting  the  joints.  (Shidler-PTT) 
W89-04231 


ENLARGEMENT  OF  CONCRETE  BLOCKS  OF 
ARCH  DAMS  WITH  ALLOWANCE  OF  THE 
FORMATION  OF  RADIAL  THERMAL 
CRACKS, 

G.  P.  Verbetskii,  G.  I.  Chogovadze,  and  A.  I. 

Daneliya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  10,  p  633-636,  April  1988.  10  ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10,  p 

49-51,  October  1987. 

Descriptors:  'Concrete  technology,  'Arch  dams, 
'Construction  methods,  'Temperature  effects, 
•Cracks.   Concrete  construction,  Concrete  dams, 


WATER  REQUIREMENT  OF  CONCRETE 
MIXES, 

N.  K.  Bugaeva,  and  L.  M.  Deryugin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  11,  p  670-672,  May  1988.  3  fig,  1  tab.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  52-53,  November  1987. 

Descriptors:  'Concretes,  'Concrete  mixes,  'Con- 
crete testing,  'Water  requirements,  Concrete  tech- 
nology, Concrete  construction,  Materials  testing, 
Strength,  Aggregates,  Sand,  Gravel,  Portland  ce- 
ments. 

Most  modern  methods  of  determining  the  composi- 
tions of  concrete  mixes  are  based  on  certain  gener- 
ally-accepted principles,  one  of  which  is  the  so- 
called  law  of  constancy  of  the  water  requirement. 
This  implies  that,  given  a  constant  quantity  and 
quality  of  coarse  aggregate  and  an  amount  of 
cement  between  the  approximate  limits  of  150  and 
350  kg/cubic  m,  a  constant  proportion  of  water  is 
required  to  ensure  constant  fluidity  of  the  concrete 
mix.  The  purpose  of  the  study  was  to  determine 
the  water  requirement  of  concrete  mixes  for  the 
most  common  cement  quantities,  cement  types, 
aggregate  sizes,  etc.,  used  in  construction  projects. 
Sand  and  gravel  obtained  by  sorting  the  sand/ 
gravel  mix  of  the  Oznachennoe  quarry  and  Port- 
land cement  of  grade  400  and  Portland  blast-fur- 
nace cement  of  grade  300  from  the  Krasnoyarsk 
cement  plant  were  used  for  the  mixes.  The  relation 
between  the  amount  of  water  and  the  amount  of 
cement  was  found  to  be  nonlinear.  A  minimum 
amount  of  water  was  needed  for  an  amount  of 
cement  of  about  300  kg/cubic  m  concrete  mix. 
This  must  be  taken  into  account  when  proportion- 
ing concrete.  The  strength  of  concrete  was  like- 
wise shown  to  be  dependent  on  the  water/cement 
ratio.  Concrete  strength  was  also  dependent  on  the 
amount  of  cement;  an  increase  of  fluidity  by  2-4  cm 
led  to  a  noticeable  decrease  of  the  concrete 
strength  (20-40  kg/square  cm).  (Shidler-PTT) 
W89-04238 
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REPAIR  WORKS  FOR  UPLIFT  AND  SEEPAGE 
CONTROL  IN  EXISTING  CONCRETE  DAMS, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

J.  O.  Pedro.  ,  ,  , 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  AD-A191  385. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

First  Interim  Report,  October  1987.  14p,  2  append. 
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U.S.  Army  Contract  DAJA45-87-C-0022. 

Descriptors:  'Concrete  dams,  *Dam  stability,  Hy- 
dromechanics, Concrete,  Maintenance,  Materials 
testing,  Gravity  dams,  Foundation  failure. 

Deteriorations  of  foundations  of  concrete  dams 
were  studied  in  three  main  steps:  (i)  analysis  of  case 
histories  on  the  deterioration  of  foundations  of 
some  Portuguese  arch  dams  and  on  the  behavior  of 
some  Portuguese  gravity  dam  foundations;  (ii) 
study  of  the  hydromechanical  behavior  using 
mathematical  and  experimental  methods;  and  (iii) 
studies  on  the  materials  and  techniques  used  for  the 
repair  works  in  concrete  dam  foundation.  An  asso- 
ciate investigator  from  U.S.  Army  Waterways  Ex- 
perimental Station  visited  in  the  2nd  week  of  Sep- 
tember. The  report  of  the  visit  is  appended  to  this 
report.  Additional  information  is  included  on  the 
planning  of  the  work  should  be  divided  into  four 
technical  reports,  to  be  included  in  the  final  report. 
Draft  lists  of  the  items  to  be  developed  in  each 
report  as  well  as  a  general  plan  for  the  activities 
are  also  appended.  (See  also  W89-03341)  (Lantz- 
PTT) 
W89-03339 


REPAIR  WORKS  FOR  UPLIFT  AND  SEEPAGE 
CONTROL  IN  EXISTING  CONCRETE  DAMS, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 
(Portugal). 
J.  O.  Pedro. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A191  384. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Second  Interim  Report,  December  1987.  3p.  U.S. 
Army  Contract  DAJA45-C-0022. 

Descriptors:  'Concrete  dams,  *Dam  maintenance, 
'Maintenance,  Model  studies,  Case  studies,  Gravi- 
ty dams,  Hydromechanics,  Foundation  failure. 

This  interim  report  presents  a  summary  of  the 
work  done  and  of  the  administrative  actions  car- 
ried out  in  the  period  concerned,  under  the  terms 
of  the  contract,  as  well  as  some  comments  on 
future  work.  The  report  will  refer  to  each  of  the 
four  main  steps  that  are  planned  for  the  develop- 
ment of  the  work,  namely:  (1)  Case  histories  on 
rock  mass  foundation  deteriorations  of  some  Portu- 
guese arch  dams;  (2)  Case  histories  on  the  hydro- 
mechanical  behavior  of  some  Portuguese  concrete 
gravity  dam  foundations;  (3)  Modelling  of  the  hy- 
dromechanical behavior  of  concrete  dam  founda- 
tions; and  (4)  Tests  for  deterioration  evaluation  and 
for  analysis  of  repair  works  in  concrete  dam  foun- 
dations. (See  also  W89-03339)  (Lantz-PTT) 
W89-03341 


DEVELOPMENT  OF  METHODOLOGY  FOR 
RETROFITTING  WATER  LIFELINES  FOR  IM- 
PROVED SEISMIC  RESISTANCE, 

Environmental  Quality  Systems,  Inc.,  Rockville, 
MD. 
J.  Scalzi. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-206249. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  NSF/ENG-85082,  March  1985.  185p, 
34  fig,  8  tab,  95  ref.  NSF  Grant  CEE-8011189. 

Descriptors:  'Earthquake  engineering,  'Pipelines, 
•Water  supply  systems,  'Water  conveyance, 
•Earthquake  engineering,  Earthquakes,  Costs, 
Design  standards,  Construction,  Hydraulic  struc- 
tures, Seismic  properties. 

A  methodology  is  developed  to  evaluate  and  apply 
retrofitting  procedures  to  provide  seismic  protec- 
tion to  existing  water  systems  in  the  United  States. 
This  report  is  concerned  with  the  seismic  protec- 
tion of  existing  water  lifeline  systems  (i.e.,  post- 
construction  measures).  The  study  includes  a 
review  of  historical  data  on  water  system  damage 
and  failures  caused  by  earthquakes.  Existing  codes 
and  seismic  evaluation  methods  for  building  and/ 
or  utilities  were  reviewed  for  application  to  exist- 
ing water  system.  Potential  retrofitting  techniques 
and  associated  preliminary  designs  are  identified. 
Emphasis  is  on  the  utilization  of  the  existing  state- 
of-the-art  knowledge  of  earthquake  forces  to  de- 


velop a  methodology  for  evaluating  water  system 
impacts  and  identifying  methods  to  mitigate  or 
minimize  damage  to  critical  systems.  Cost  factors 
for  implementation  of  the  retrofit  techniques  are 
identified  in  an  effort  to  emphasize  the  cost/benefit 
principles  involved  in  planning  a  retrofit  program. 
(Author's  abstract) 
W89-03347 


WAYS  TO  CREATE  AND  IMPROVE  HIGH- 
PARAMETER  HYDRAULIC  DRIVES  FOR  HY- 
DRAULIC STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8C. 
W89-04181 


INTERPRETATION    OF    THE    RESULTS    OF 
SHEAR  TESTS  OF  SANDS, 

For  primary  bibliographic   entry  see   Field   8D. 
W89-04188 


SELECTION  AND  INVESTIGATION  OF  SUP- 
PORTS OF  THE  UNDERGROUND  GENERA- 
TOR HALL  OF  THE  ROGUN  HYDROELEC- 
TRIC STATION, 

O.  N.  Zolotov,  V.  F.  Ilyushin,  and  V.  M.  Mostkov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  1,  p  6-12,  July  1988.  9  fig,  3  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
11-15,  January  1988. 

Descriptors:  'Hydroelectric  plants,  'Underground 
powerplants,  'Design  analysis,  'Soviet  Union, 
'Structural  engineering,  'Materials  engineering, 
'Earthquake  engineering,  Rogun  Hydroelectric 
Station,  Comparison  studies,  Geologic  fractures, 
Reinforced  concrete,  Tectonic  stress,  Compressive 
stress,  Yielding  structures,  Construction  joints,  De- 
formation. 

The  underground  powerhouse  of  the  Rogun  Hy- 
droelectric Station  (Soviet  Union)  currently  being 
constructed  is  located  in  the  upper  pool  at  a  depth 
up  to  420  m  below  the  ground  surface  in  a  single 
tectonic  block  bounded  by  two  active  faults.  The 
roofs  of  the  workings  are  to  be  supported  by 
reinforced-concrete  arches  and  the  walls  with  pres- 
tressed  rock  bolts.  Because  a  preliminary  analysis 
suggested  that  the  customary  rigid  construction 
would  not  withstand  the  compressive  stresses  oc- 
curring and  would  be  destroyed,  six  variant 
schemes,  each  using  different  numbers  and  loca- 
tions of  longitudinal  deformation  joints,  was  em- 
ployed. A  series  of  different  representations  of  the 
stress-strain  structure  was  drawn  on  a  plotter  for 
each  of  the  calculated  cases.  The  use  of  a  yielding 
structure  of  the  arch  of  the  generator  hall  provides 
reliable  support  under  conditions  of  large  tectonic 
stresses.  The  proposed  structure  results  in  a  reduc- 
tion of  the  volume  of  works  on  rock  excavation 
and  underground  reinforced  concrete  resulting 
from  reducing  the  thickness  of  the  arch  to  0.7  m. 
An  essential  element  of  the  yielding  arch  is  the 
deformation  joint,  which  yields  in  the  axial  direc- 
tion, but  is  sufficiently  rigid  in  the  transverse  direc- 
tion. (Rochester-PTT) 
W89-04192 


REDUCTION  OF  THE  DAMAGEABILITY  OF 
WATERTIGHT  POLYMER-FILM  SKINS  OF 
HYDRAULIC  STRUCTURES, 

V.  A.  Melent'ev,  and  A.  P.  Chumaganov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.   1,  p   13-16,  July   1988.   3   fig,  2  tab,  4  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  l,p  16-18,  January  1988. 

Descriptors:  'Construction  methods,  'Thin  films, 
'Hydraulic  structures,  'Materials  engineering, 
'Damage,  Leakage,  Deterioration,  Liners,  Geotex- 
tiles,  Bituminous  liners,  Design  criteria,  Polymers, 
Waterproofing. 

On-site  investigations  were  conducted  of  the  dama- 
geability  of  polymer-film  skins  on  hydraulic  struc- 
tures and  measurements  of  leakage  by  seepage 
made  it  possible  to  estimate  the  apparent  perme- 
ability for  such  skins  with  relatively  small  dama- 
geability  (P  =  <  or  =  0.05%,  where  the  dama- 
geability  P  =  100  W/F,  where  W  is  the  total  area 
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of  all  damages  and  F  is  the  examined  area  of  the 
skin).  Maximum  damageability  of  polymer-film 
skins  results  from  the  use  of  machines-bulldozers 
leveling  the  protective  layer  and  vehicles  deliver- 
ing these  soils.  Introduction  of  means  of  placing 
the  protective  layer  of  soil  on  the  film  element 
without  traveling  on  the  skin  makes  possible  sub- 
stantial reduction  in  the  damageability  and  perme- 
ability of  polymer-film  skins.  Reduction  of  dama- 
geability and  permeability  can  be  achieved  particu- 
larly by  introducing  bituminous  and  geotextile 
pads  covering  the  film  element  or  the  skin  on  top 
and  below,  introduction  of  a  second  layer  of  film 
covering,  and  by  providing  a  drainage  system  for 
the  protective  layer.  (Rochester-PTT) 
W89-04193 


STRENGTH  OF  THAWED  AND  FROZEN 
SOILS  OF  DAM  CORES  UNDER  CONDITIONS 
OF  TRIAXIAL  INDEPENDENT  LOADING  BY 
TENSION  AND  COMPRESSION, 

For  primary  bibliographic  entry  see  Field  8D. 
W89-04196 


UPLIFT  PRESSURE  OF  WATER  IN  A  SYSTEM 
OF  CRACKS  OF  ECCENTRICALLY  COM- 
PRESSED REINFORCED-CONCRETE  ELE- 
MENTS, 

For  primary  bibliographic  entry  see  Field  8F. 
W89-04203 


IMPROVEMENT  OF  THE  METHOD  OF  CAL- 
CULATING SAFE  DISTANCES  IN  UNDER- 
WATER EXPLOSIONS, 

V.  A.  Fokin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  11,  p  646-649,  May  1988.  2  fig,  2  tab,  4  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  11,  p  37-39,  November  1987. 

Descriptors:  'Construction  methods,  'Mathemati- 
cal equations,  'Explosions,  'Safety,  Dredging, 
Demolition,  Explosives,  Pressure  distribution,  Hy- 
draulic engineering. 

The  explosion  of  underwater  concentrated  charges 
is  finding  ever-greater  use  in  hydrotechnical  con- 
struction practice.  Pressure  charges  are  useful  for 
dredging  operations  as  well  as  for  destroying  un- 
derwater structures.  One  of  the  factors  substantial- 
ly affecting  the  safety  of  the  water  area  when 
conducting  such  explosions  is  a  correct  determina- 
tion of  the  safe  distance  as  a  function  of  the  mass  of 
the  charge  and  type  of  explosive  used.  In  connec- 
tion with  this,  a  method  is  examined  which  permits 
determining  the  numerical  values  of  A,  K,  and 
alpha  (empirical  coefficients  characterizing  the  rate 
of  change  in  pressure  relative  to  the  distance  cov- 
ered by  the  pressure  wave)  for  arbitrary  initial 
conditions  inherent  in  the  use  of  industrial  explo- 
sives. The  approach  to  the  solution  of  the  stated 
problem  is  based  on  a  generalization  and  analysis 
of  the  already  available  separate  experimental  data 
on  individual  types  of  explosives  and  establishment 
of  new  empirical  rules  characterizing  the  interrela- 
tion of  coefficients  A,  K,  and  alpha  as  parameters 
of  a  single  physical  process.  Thus,  it  is  possible  to 
determine  with  an  accuracy  sufficient  for  practical 
use  the  safe  distance  under  various  initial  blasting 
conditions,  which  considerably  simplifies  the  engi- 
neering calculations  and  increases  their  reliability 
when  designing  industrial  explosions.  (Shidler- 
PTT) 
W89-04233 


SOLUTION  PROCEDURE  FOR  THE  EARTH- 
QUAKE ANALYSIS  OF  ARCH  DAM-RESER- 
VOIR SYSTEMS  WITH  COMPRESSIBLE 
WATER, 

Department    of   Water    Affairs,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  8E. 
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DETECTION    OF    SEEPAGE    IN    CRACKED 
DAMS, 

Soil  Conservation  Service,  Phoenix,  AZ. 
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R.  M.  Arlington. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  31,  No. 

3,  p  701-705,  May-June  1988.  10  fig. 

Descriptors:  'Seepage,  *Dams,  *Earth  dams, 
•Cracks,  'Monitoring,  Excavation,  Maintenance, 
Filters,  Wetting,  Piezometers,  Embankments, 
Design  criteria,  Soil  conservation,  Geology,  Arizo- 


During  repair  of  the  Vineyard  Road  Floodwater 
Retarding  Structure,  Arizona,  cracking  was  found 
to  be  considerably  more  extensive  than  was  pre- 
dicted during  the  investigation  and  design  of  the 
repair.  Cracks  extended  to  the  foundation  and  had 
openings  to  4  cm  wide  and  frequently  at  2  m 
intervals.  Seepage  through  this  cracked  embank- 
ment was  studied  in  four  rectangular  cells  built 
within  the  reservoir.  Two  of  the  cells  were  test 
embankments  in  repaired  conditions,  one  was  in  an 
unrepaired  condition  and  the  fourth  had  an  imper- 
vious geomembrane  in  place  along  the  downstream 
trench  face.  Piezometers  were  installed  in  each  cell 
at  locations  of  known  cracks.  After  piezometer 
placement,  the  cells  were  filled  for  30  days.  The 
seepage  within  the  cracks  of  this  embankment  was 
self  healing  and  little  or  no  advance  of  the  phreatic 
line  occurred.  The  cracked  embankment  appears  to 
be  safe  against  seepage  and  subsequent  failure. 
(Stoehr-PTT) 
W89-04376 


8H.  Rapid  Excavation 

INCREASE  OF  THE  EFFECTIVENESS  OF  HY- 
DROPOWER  CONSTRUCTION  EXEMPLI- 
FIED BY  THE  BLAST-FILL  DAMS  OF  THE 
KAMBARATA  HYDROELECTRIC  STATIONS, 

V.  F.  Korchevskii,  M.  F.  Burshtein,  and  G.  N. 

Petrov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  10,  p  611-619,  April  1988.  2  fig,  3  tab,  1  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  10,  p  33-38,  October  1987. 

Descriptors:  'Rapid  excavation,  'Explosives, 
•Dam  construction,  'Construction  methods,  'Hy- 
droelectric plants,  *Soviet  Union,  Water  resources 
development,  Rockfill  dams,  Dam  design,  Design 
standards,  Project  planning,  Future  planning. 

The  construction  of  dams  by  directed  blasting  is 
one  of  the  new  directions  in  Soviet  hydrotechnical 
construction.  A  complex  program  of  investigations 
was  developed  in  the  early  1970s,  the  end  goal  of 
which  was  the  creation  of  scientifically-founded 
standards  for  designing  dams  constructed  by  blast- 
ing. Planning  and  construction  priority  was  given 
to  the  Kambarata  hydroelectric  stations  on  the 
Naryn  River  in  the  Kirgiz  SSR.  According  to 
calculations  construction  of  the  Kambarata  No.  1 
hydrostation  dam,  with  a  height  of  275  m,  length 
along  the  channel  of  2000  m,  and  profile  volume  of 
112  million  cubic  m,  would  require  260,000  tons 
explosive  and  the  total  volume  of  the  blasted  pile 
of  rock  would  be  440  million  cubic  m.  Igdanite,  a 
mixture  of  ammonium  nitrate  and  diesel  fuel,  was 
determined  to  be  the  most  suitable  explosive. 
These  results  were  used  also  for  designing  the 
Kambarata  No.  2  hydrostation.  Design  studies  for 
future  projects  show  that  blast-fill  dams  can  be 
used  successfully  for  constructing  the  Karabulun 
hydrostation  on  the  Naryn  River,  the  Susamyr 
hydrostation  on  the  Kokomeren  River,  a  cascade 
of  hydrostations  on  the  Pyandzh  River,  the  Kaf- 
karguzar  hydrostation  on  the  Odi-Kingou  River, 
the  Barkrak  hydrostation  on  the  Chatkal  River, 
Aravan  hydro  development  on  the  Aravan  River, 
and  others.  (Shidler-PTT) 
W89-04227 


EFFECTS  OF  SEA  CAGE  SALMON  FARMING 
ON  SEDIMENT  NITRIFICATION  AND  DIS- 
SEVIILATORY  NITRATE  REDUCTIONS, 

Cawthron  Inst.,  Nelson  (New  Zealand). 

For   primary  bibliographic   entry   see   Field   6G. 
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INUNDATED  TIMBER  AS  NURSERY  HABI- 
TAT FOR  LARVAL  GIZZARD  AND  THREAD- 
FIN  SHAD  IN  A  NEW  PUMPED  STORAGE 
RESERVOIR, 

Georgia  Cooperative  Fishery  and  Wildlife  Re- 
search Unit,  Athens. 

M.  J.  Van  Den  Avyle,  and  R.  W.  Petering. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  117,  No.  1,  p  84-89,  January  1988.  2 
fig,  1  tab,  29  ref. 

Descriptors:  *Fisheries,  'Reservoir  fisheries, 
'Larvae,  'Pumped  storage,  Reservoirs,  Shad,  Fish 
eggs,  Invertebrates,  Timber,  Lake  Oconee,  Geor- 
gia. 

Influences  of  inundated  timber  on  distribution  of 
larval  fishes  were  evaluated  during  April-August 
1982  in  Lake  Oconee,  Georgia,  by  determining 
densities  of  larvae  in  2  offshore  timber  plots  and  2 
adjacent  open-water  areas.  Most  (97%)  of  the 
larvae  collected  were  gizzard  shad  (Dorosoma  ce- 
pedianum)  and  threadfin  shad  (D.  petenense),  and 
these  species  were  usually  more  abundant  in  or 
near  the  flooded  timber  than  in  nearby  limnetic 
sites.  Larvae  of  other  fishes,  including  Lepomis 
spp.,  Pomoxis  spp.,  and  white  bass  (Morone  chry- 
sops),  were  rarely  collected  but  occurred  primarily 
at  timbered  sites.  Higher  abundance  of  larvae  in 
the  timber  may  reflect  both  extensive  use  of  the 
flooded  trees  as  spawning  substrates  and  increased 
availability  of  food  or  shelter.  Invertebrates  and 
fish  eggs  collected  incidentally  during  sampling  for 
larvae  were  more  abundant  at  timbered  sites.  (Au- 
thor's abstract) 
W89-03528 
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STRATEGIES  AND  DIFFICULTIES  OF  APPLY- 
ING MODELS  TO  AQUATIC  POPULATIONS 
AND  FOOD  WEBS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W89-03355 


cant  association  between  years  and  strata  was 
noted  in  the  distribution  of  age  0+  chinook 
salmon.  The  largest  shift  was  in  1986  when  no  fish 
were  found  in  the  uppermost  strata.  This  contrasts 
with  1985  and  1984  when  40%  and  12%  respec- 
tively were  found  in  stratum  6  and  15%  and  18% 
were  found  in  stratum  5.  During  1986  the  relative 
composition  of  age  0+  chinook  salmon  ranged 
from  0  to  80%  among  strata.  (Author's  abstract) 
W89-03747 


RESPONSE  OF  YOUNG-OF-THE-YEAR  CUT- 
THROAT TROUT  TO  MANIPULATION  OF 
HABITAT  STRUCTURE  IN  A  SMALL 
STREAM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 
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FISH  DENSITY  VARIATIONS  IN  THE  BRAID- 
ED ASHLEY  RIVER,  CANTERBURY,  NEW 
ZEALAND, 

Ministry  of  Agriculture  and  Fisheries,  Christ- 
church  (New  Zealand).  Freshwater  Fisheries 
Centre. 

For  primary  bibliographic  entry  see  Field  2H. 
W89-03858 


COMPARATIVE  STREAM  RESIDENCE  OF  JU- 
VENILE BROWN  AND  RAINBOW  TROUT  IN 
A  SMALL  LAKE  TRIBUTARY,  SCOTTS 
CREEK,  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 
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SALMON  RIVER  HABITAT  ENHANCEMENT. 
ANNUAL  REPORT:  FY  1986,  PART  1, 

Shoshone-Bannock  Tribal   Fisheries   Dept.,   Fort 

Hall  Reservation,  ID. 

C.  Richards,  and  P.  J.  Cernera. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  DE88-003276. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  DOE/BP/14383-3,  March  1987.  109p, 

37  fig,  22  tab,  20  ref.  DOE  Contract  DE-A179- 

84BP14383.  Project  83-359. 

Descriptors:  'Sediment  control,  'Water  resources 
development,  *  Salmon  River,  •  Ecological  effects, 
Trout,  Salmon,  Aquatic  environment,  Ecosystems, 
Sedimentation,  Bear  Valley  Creek,  Population  den- 
sity, Species  diversity,  Fish,  Spawning. 

Fine  sediments  from  an  inactive  dredge  mine  (4.5 
km)  near  the  headwaters  of  Bear  Valley  Creek 
Idaho  have  covered  spawning  gravels  and  filled  in 
rearing  habitat  of  chinook  salmon  and  steelhead 
trout  in  the  stream  from  the  mid-1950's  to  1986. 
Habitat  enhancement  efforts  via  a  project  funded 
by  Bonneville  Power  Administration  have  begun 
to  decrease  sediment  recruitment  from  reaches 
within  the  mined  area.  The  effects  of  reduced 
sediment  recruitment  will  be  evaluated  by  monitor- 
ing aquatic  habitat  and  fish  communities  over  time. 
Physical  (1  time/yr  1984  and  1985)  and  biological 
(2  times/yr  1984,  85  and  86)  variables  were  meas- 
ured in  seven  sites  within  each  of  seven  strata 
along  the  length  (55  km)  of  Bear  Valley  Creek.  In 
1986  fish  species  present  in  Bear  Valley  Creek 
were  chinook  salmon,  mountain  whitefish,  steel- 
head/rainbow  trout,  brook  trout,  cutthroat  trout, 
bull  trout,  and  shorthead  sculpin.  Significant  differ- 
ences in  densities  were  observed  in  July  and 
August  among  strata  with  age  0+  chinook  salmon, 
adult  whitefish  and  brook  trout.  Length,  weight 
and  condition  of  age  0+  chinook  salmon  was 
greatest  in  the  most  downstream  stratum  and  de- 
creased in  an  upstream  direction.  This  corresponds 
to  general  trends  in  stream  temperature.  Significant 
differences  in  densities  among  years  were  observed 
in,  age  1  +  chinook  salmon,  steelhead  trout  age  0  + 
and  2  +  ,  whitefish  age  0+  and  bulltrout.  A  signifi- 


LONG-TERM  CORRELATIONS  BETWEEN 
THE  ABUNDANCE  OF  SMELT,  (OSMERUS 
EPERLANUS  EPERLANUS  L.),  YEAR  CLASS- 
ES AND  ABIOTIC  ENVIRONMENTAL  CONDI- 
TIONS DURING  THE  PERIOD  OF  SPAWNING 
AND  LARVAL  DEVELOPMENT  IN  THE  ELBE 
RIVER, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 
drobiologie  und  Fischereiwissenschaft. 
For  primary  bibliographic  entry  see  Field  2H. 
W89-03973 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9C.  Research  Facilities 

WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.    GEOLOGICAL   SURVEY    IN    ILLINOIS, 

1987, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

M.  L.  Garrelts. 

Available  from  OFSS,  USGS  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-698,  1988. 

1 16p,  7  fig,  3  tab,  2  ref. 

Descriptors:  'Data  collections,  *Hydrologic  data, 
'Information  transfer,  'Illinois,  Water  resources 
data,  Hydrologic  data. 

Water  resources  investigations  of  the  U.S.  Geolog- 
ical Survey  in  Illinois  consist  of  collecting  hydro- 
logic  data  and  making  interpretative  investigations. 
The  data  and  the  results  of  the  investigations  are 
published  or  released  by  either  the  U.S.  Geological 
Survey  or  by  cooperating  agencies.  This  report 
describes  the  data-collection  activities  and  investi- 
gations in  Illinois  during  the  1987  fiscal  year  (Octo- 
ber 1,  1986  -  September  30,  1987)  and  provides  an 
extensive  list  of  publications  pertaining  to  the 
water  resources  of  Illinois.  (USGS) 
W89-04044 
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WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  NORTH 
DAKOTA,  FISCAL  YEAR  1986, 

Geological    Survey,    Bismarck,    ND.    Water   Re- 
sources Div. 
C.  R.  Martin. 

Available  from  OFSS,  USGS  Box  25425,  Denver, 
CO  80225.  USGS  Open-File  Report  87-530,  1987. 
lOOp,  11  fig,  4  tab. 

Descriptors:  *North  Dakota,  *Water  resources 
projects,  *Water  quality,  *Hydrologic  data  collec- 
tions, 'Data  collections,  Groundwater  data,  Sur- 
face water,  Information  exchange,  Hydrology. 

This  report  was  prepared  to  inform  interested  Fed- 
eral, State,  and  local  agencies  and  private  individ- 
uals of  the  activities  of  the  Water  Resources  Divi- 
sion in  the  State.  All  ongoing  water-resources 
projects  in  North  Dakota  in  fiscal  year  1986  are 
listed.  Information  on  each  project  includes  objec- 
tives, approach,  progress  in  1985,  plans  for  1986, 
completed  and  planned  report  products,  and  the 
name  of  the  project  chief.  (USGS) 
W89-04047 


SUMMARY  OF  WATER  RESOURCES  ACTIVI- 
TIES OF  THE  U.S.  GEOLOGICAL  SURVEY  IN 
COLORADO,  FY  1987, 

Geological   Survey,   Lakewood,   CO.  Water  Re- 
sources Div. 
J.  M.  Stewart. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  25425.  USGS 
Open-File  Report  87-388,  1987.  65p,  1  fig,  1  tab. 

Descriptors:  *Hydrologic  data,  'Water  quality 
data,  'Surface  water,  'Data  collections,  'Colora- 
do, Groundwater  resources  data,  Information 
transfer. 

The  annual  summary  of  water-resources  activities 
in  Colorado  is  presented  for  fiscal  year  1987.  The 
report  includes  an  introduction  of  these  activities 
and  names  of  the  management  personnel  to  whom 
information  requests  may  be  addressed;  a  summary 
of  the  U.S.  Geological  Survey  mission  and  of  the 
Water  Resources  Division  mission;  and  a  discus- 
sion of  the  water  resources  in  Colorado  in  fiscal 
year  1987,  including  data  collection  on  surface 
water  and  groundwater.  All  current  Colorado  hy- 
drologic  investigations  are  listed  -  their  problems, 
objectives,  approaches,  progress,  and  plans  for 
fiscal  year  1987.  A  list  of  current  cooperators  for 
fiscal  year  1987  and  a  list  of  reports  published  or 
released  during  fiscal  year  1987  also  are  given. 
(USGS) 
W89-04124 


WATER  RESOURCES  ACTIVITIES  IN  FLORI- 
DA, 1986-87, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
M.  E.  Glenn. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-244,  1987.  98p,  11  fig. 

Descriptors:  'Water  resources  projects,  'Data  col- 
lections, 'Information  transfer,  'Florida,  Water  re- 
sources. 

This  report  contains  summary  statements  of  water 
resources  activities  in  Florida  conducted  by  the 
Water  Resources  Division  of  the  U.S.  Geological 
Survey  in  cooperation  with  Federal,  State,  and 
local  agencies  during  1986-87.  These  activities  are 
part  of  the  Federal  program  of  appraising  the 
Nation's  water  resources.  (USGS) 
W89-04134 


ACTIVITIES  OF  THE  WATER  RESOURCES 
DIVISION,  CALIFORNIA  DISTRICT  IN  THE 
1986  FISCAL  YEAR, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

C.  A.  Griner,  and  P.  W.  Anttila. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-236,  1987.  97p,  6  fig,  4  ref. 


Descriptors:  'Groundwater  resources,  'Informa- 
tion transfer,  'Data  collections,  'Hydrologic  stud- 
ies, 'California,  Mudflow  hazards,  Wastewater 
reuse,  Water  quality,  Hydrologic  data,  Water  re- 
sources data. 

This  report  summarizes  the  progress  of  water  re- 
sources studies  in  California  by  the  U.S.  Geologi- 
cal Survey  during  the  fiscal  yr  1986.  Much  of  the 
work  was  done  in  cooperation  with  State  and  local 
agencies.  Additional  supporting  funds  were  trans- 
ferred from  other  Federal  agencies  or  appropriated 
directly  to  the  Geological  Survey.  The  water  re- 
sources program  in  California  consisted  of  42 
projects.  Each  project  is  briefly  described.  Brief 
descriptions  are  given  of  the  origin  of  the  U.S. 
Geological  Survey  and  the  Water  Resources  Divi- 
sion's basic  mission.  An  abbreviated  organizational 
structure  of  the  California  District,  sources  of 
funding,  a  summary  of  water  conditions,  and  a 
listing  of  reports  published  during  fiscal  year  1986 
are  also  included.  (USGS) 
W89-04137 


WATER  RESOURCES  INVESTIGATIONS  IN 
TENNESSEE:  PROGRAMS  AND  ACTIVITIES 
OF  THE  U.  S.  GEOLOGICAL  SURVEY,  1986-87, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

F.  Quinones,  B.  H.  Balthrop,  and  E.  G.  Baker. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-231,  1987.  47p. 

Descriptors:  'Groundwater  data,  'Surface  water 
data,  'Water  quality,  'Suspended  sediments, 
•Water  use,  'Flood  frequency,  'Tennessee,  Data 
collections,  Hydrologic  data. 

This  report  contains  a  summary  of  30  projects 
which  were  active  in  the  Tennessee  District  during 
1986  or  1987.  Each  summary  includes  the  name  of 
the  project  chief,  the  objective  of  the  project,  the 
progress  or  results  of  the  study  to  date,  and  the 
name  of  the  cooperator.  (USGS) 
W89-04139 


WATER  RESOURCES  ACTIVITIES  IN  ILLI- 
NOIS, 1986, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

M.  L.  Garrelts. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-39,  1987.  119p,  11  fig,  3  tab,  4 
ref. 

Descriptors:  'Water  resources  data,  'Data  collec- 
tions, 'Hydrologic  data,  'Illinois,  Surface  water, 
Groundwater,  Water  quality. 

Water  resources  investigations  of  the  U.S.  Geolog- 
ical Survey  in  Illinois  consist  of  collecting  hydro- 
logic  data  and  making  interpretative  investigations. 
The  data  and  the  results  of  the  investigations  are 
published  or  released  by  either  the  U.S.  Geological 
Survey  or  by  cooperating  agencies.  This  report 
describes  the  data  collection  activities  and  investi- 
gations in  Illinois  during  the  1986  fiscal  year  and 
provides  an  extensive  list  of  publications  pertaining 
to  the  water  resources  of  Illinois.  (USGS) 
W89-04149 


ACTIVITIES  OF  THE  ALASKA  DISTRICT, 
WATER  RESOURCES  DIVISION,  U.S.  GEO- 
LOGICAL SURVEY,  1987, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
E.  F.  Snyder. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-38,  1987.  24p. 

Descriptors:  'Water  resources  data,  'Data  collec- 
tions, 'Hydrologic  data,  'Hydrologic  data  collec- 
tions, 'Alaska,  Hydrology,  Project  planning,  Bib- 
liographies, Data  storage  and  retrieval. 

Hydrologic  data  collection  activities  by  the  U.S. 
Geological  Survey  in  Alaska  are  described.  Seven- 


teen projects  were  active  in  1987.  Each  description 
includes  information  on  period  of  project,  project 
chief,  funding  sources,  location,  purpose,  current 
status,  and  published  or  planned  reports.  The  com- 
pilation also  contains  a  bibliography  of  reports 
published  by  the  Alaska  District  from  1984 
through  1986.  (USGS) 
W89-04150 


WATER  RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  MID-ATLANTIC 
DISTRICT  1984-1986, 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

L.  J.  McGreevey,  G.  J.  Hyatt,  and  E.  J.  Cockey. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  86-490,  1986.  129p,  11  fig. 

Descriptors:  'Hydrologic  data,  'Data  collections, 
'Virginia,  'Maryland,  'Delaware,  'District  of  Co- 
lumbia, Surface  waters,  Groundwater,  Water  qual- 
ity. 

The  Mid-Atlantic  District  of  the  U.S.  Geological 
Survey,  Water  Resources  Division,  includes  the 
States  of  Delaware,  Maryland,  and  Virginia  and 
the  District  of  Columbia.  The  water  resources 
program  of  the  Mid-Atlantic  District  is  conducted 
from  offices  located  at  seven  sites  in  the  three 
states.  The  program  consists  of  two  elements:  Col- 
lection of  basic  records  concerning  quantitative 
and  qualitative  data  for  streams,  reservoirs,  estu- 
aries, and  groundwater;  and  interpretative  investi- 
gations based  on  the  water  facts  collected  in  the 
basic  data  activities.  The  organization  and  activi- 
ties of  the  Mid-Atlantic  District  are  described. 
Projects  that  were  active  during  1984,  1985,  or 
1986  are  summarized  with  a  listing  of  reports  of 
results  of  water  resources  studies  in  the  District 
that  were  approved  between  January  1980  and 
June  1986.  (USGS) 
W89-04155 


9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(NEW  JERSEY  CENTER  FOR  COASTAL  AND 
ENVIRONMENTAL  STUDIES), 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
A.  Mcintosh. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  253323. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Division  of  Water  Resources,  Program  Report  G- 
1437-08.  July  1988.  17p.  Contract  No.  14-08-0001- 
G-1437.  Project  No.  USGS  G1437-08. 

Descriptors:  'Water  Research  Institute,  'New 
Jersey,  'Research,  'Information  transfer,  'Train- 
ing, Education,  Projects. 

The  1987  New  Jersey  Section  104  program  fo- 
cused on  two  major  issues  currently  facing  the 
state:  contamination  of  surface  and  groundwater 
by  organic  and  inorganic  substances  and  acidic 
deposition.  Three  projects  focused  on  contami- 
nants in  surface  and  groundwater;  research  topics 
included  the  transport  of  organic  contaminants  in 
subsurface  systems;  movement  of  heavy  metals  in 
surface  and  groundwaters;  and  toxicity  of  dioxins 
associated  with  sediments.  Two  projects  concen- 
trated on  acidic  deposition,  with  one  assessing  sul- 
fate reduction  in  the  acidic  New  Jersey  Pinelands 
and  a  second  determining  the  composition  of  bio- 
logical communities  of  a  clearwater  lake  in  north- 
western New  Jersey.  Major  information  transfer 
activities  included  production  of  a  Newsletter  and 
an  Annual  Meeting.  (USGS) 
W89-04128 


FISCAL  YEAR  1987  PROGRAM  REPORT 
(PUERTO  RICO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE). 

Puerto  Rico  Univ.,  Mayaguez.  Water  Resources 
Research  Inst. 
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Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB89  1005801/ 
AS  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1446-01,  July  1988.  21p. 
Contract  No.  1 4-08-000 1-G- 1446.  Project  No. 
USGS  G-1446-01. 

Descriptors:  *Water  Research  Institute,  *Research, 
•Information  transfer,  'Training,  'Puerto  Rico, 
Education,  Projects. 

Four  research  projects  were  sponsored  with  the 
1987  Institute's  grant.  A  study  was  conducted  on 
the  optimization  of  chlorination  parameters  in 
drinking  water  to  reduce  trihalomethane  formation 
while  providing  adequate  disinfection.  Another 
study  compared  different  methods  for  the  enu- 
meration of  fecal  bacteria  in  their  application  to 
tropical  waters.  All  of  them  were  found  unaccept- 
able, since  they  seem  to  grossly  over-estimate  the 
degree  of  fecal  contamination  on  tropical  waters. 
A  third  project  evaluated  the  content  attitude  of 
water-related  issues  in  Puerto  Rico's  daily  newspa- 
pers. The  content  issue  most  frequently  mentioned 
was  pollution  followed  by  water  rates.  The  Puerto 
Rico  Aqueduct  and  Sewerage  Authority  has 
become  an  issue  of  public  concern.  The  fourth 
project  is  related  to  the  potential  development,  as  a 
tourist  attraction,  of  a  historic  19th  century  storm 
sewer  system,  consisting  of  attractive  vaulted  brick 
tunnels,  which  runs  beneath  downtown  San 
German,  the  second  oldest  settlement  in  the  Island. 
The  tourism  potential  of  this  tunnel  is  hindered  by 
flash  floods  during  storm  events,  the  illegal  sewage 
discharges  to  it,  and  the  threat  of  collapse  ot 
certain  sections  of  the  structure.  A  total  of  18 
students  (1 1  undergraduate  and  7  graduate)  partici- 
pated with  the  investigators  in  the  execution  of 
these  projects,  (del  Valle-.  Puerto  Rico,  WRRI) 
W89-04352 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


RECENT  ADVANCES  IN  ODOR  POLLUTION 
ABATEMENT:  A  COMPUTER  SEARCH, 

Lenox  Inst,  for  Research,  Inc.,  MA. 

For  primary   bibliographic   entry   see   Field   5D. 

W89-03380 

IOC.  Secondary  Publication 
And  Distribution 

CURRENT  WATER  RESOURCES  ACTIVITIES 

IN  ARKANSAS,  1986-87, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 


sources Div. 

B.  L.  Louthian,  and  E.  E.  Gann. 
Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-338.  June  1988.  59p,  7  fig,  2 
tab. 

Descriptors:  'Hydrology,  'Data  collections,  *Hy- 
drologic  data,  'Arkansas,  Water  use,  Groundwat- 
er, Surface  water,  Water  quality,  Hydrologic  stud- 
ies. 

This  report  describes  water  resources  activities 
conducted  by  the  Arkansas  District  of  the  U.S. 
Geological  Survey,  Water  Resources  Division 
during  fiscal  years  1986  and  1987.  Activities  in- 
cluded surface  water,  groundwater,  water  quality, 
and  water-use  investigations.  Eighteen  projects 
were  funded  during  1986  and  1987.  For  each 
project,  a  description  of  the  project  objectives, 
approach,  plans  and  reports  is  included.  Lists  are 
included  of  reports  completed  during  the  period 
and  of  reports  previously  published  by,  or  in  con- 
junction with,  the  Geological  Survey.  (USGS) 
W89-04032 


OKLAHOMA,  A  SUMMARY  OF  ACTIVITIES 
OF  THE  U.S.  GEOLOGICAL  SURVEY,  WATER 
RESOURCES  DIVISION,  IN  FISCAL  YEARS 
1986-87,  ^„    „, 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 
J.  S.  Havens. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  88-172,  1988.  141p,  9  fig,  3  tab, 
288  ref. 

Descriptors:  'Oklahoma,  'Information  exchange, 
♦Bibliographies,  Water  resources  development, 
Surface  water,  Groundwater,  Documentation, 
Water  resources  research. 

The  activities  of  the  Oklahoma  District,  Water 
Resources  Division,  U.S.  Geological  Survey  are 
summaried  for  fiscal  years  1986-87.  Included  are 
summary  statements  of  current  and  recently  com- 
pleted projects,  alphabetical  and  numerical  listings 
of  surface-water  stations,  and  a  bibliography  of 
Oklahoma  reports.  (USGS) 
W89-04O38 


SELECTED  LITERATURE  ON  WATER-RE- 
SOURCES INVESTIGATIONS  IN  NEW 
JERSEY  BY  THE  U.  S.  GEOLOGICAL 
SURVEY,  THROUGH  1986, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

P  I     ScViaefer 

Available  from  OFSS,  USGS  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  87-767,  1987, 

45p,  1  fig. 


Descriptors:  'Bibliographies,  'Water  resources, 
'Hydrology,  'Maps,  'Publications,  New  Jersey, 
Literature,  Reports,  Water  quality,  Surface  water, 
Groundwater,  Floods,  Drought,  Geology,  Water 
supply,  Computer  models,  Land  use,  Aquifers, 
Rivers,  Sediment. 

Because  of  the  importance  and  complexity  of  the 
water  resources  of  New  Jersey  today,  there  is  a 
need  for  a  current  bibliography  to  serve  as  a  basis 
for  future  water  resources  studies.  This  report  lists 
about  400  book  reports,  map  reports,  and  articles 
that  deal  with  the  water  resources  of  New  Jersey 
published  through  1986.  The  publications  are 
grouped  under  three  major  headings:  (1)  publica- 
tions of  the  U.S.  Geological  Survey,  (2)  publica- 
tions of  State  agencies  prepared  by  or  in  coopera- 
tion with  the  U.S.  Geological  Survey,  and  (3) 
other  publications,  such  as  technical  journals  pre- 
pared by  or  co-authored  by  U.S.  Geological 
Survey  personnel.  Most  of  the  publications  are 
available  for  inspection  at  the  West  Trenton  office 
of  the  U.S.  Geologic  Survey  and  at  large  public 
and  university  libraries.  Ordering  information  is 
given  for  those  publications  that  are  for  sale. 
(USGS) 
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WATER  RESOURCES  REPORTS  PREPARED 
BY  THE  U.S.  GEOLOGICAL  SURVEY,  TEXAS 
DISTRICT,  1973-86, 

Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

G.  J.  Sladek. 

Available  from  Books  and  Open  File  Report  Sec- 
tion, USGS,  Box  25425,  Denver,  CO  80225.  USGS 
Open-File  Report  87-228,  1987.  40p,  1  ref. 

Descriptors:  'Bibliographies,  'Water  resources  re- 
search, 'Hydrologic  data,  'Texas,  Data  collec- 
tions, Water  resources. 

This  compilation  is  a  bibliography  of  approximate- 
ly 300  water  resources  reports  written  by  person- 
nel of  the  Texas  District,  Water  Resources  Divi- 
sion, U.S.  Geological  Survey,  during  1973-86.  The 
reports  were  approved  and  published  in  various 
U.S.  Geological  Survey  report  series  and  some 
reports  also  were  published  in  report  series  of 
cooperating  agencies.  In  addition  to  the  biblio- 
graphic list,  the  reports  are  indexed  by  author. 
This  compilation  is  a  continuation  of  a  previous 
report  which  listed  reports  released  and  published 
during  1887-1974.  (USGS) 
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Morphology  of  the  Freshwater  Clam  Elliptio 
complanata  (Bivalvia:  Unionidae)  from  South- 
Central  Ontario  Lakes, 
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cates  in  the  Presence  of  EDTA, 

W89-03437  2K 

Polymer  and  Water  Quality  Effects  on  Floccula- 

tion  of  Montmorillonite, 

W89-03905  2K 
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Province,  Wyoming  and  Montana, 

W89-04067  4C 

Hydrology  of  Area  52,  Rocky  Mountain  Coal 
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Silicones  in  the  Environment, 

W89-03952  5B 

GIFU  PREFECTURE  RESEARCH  INST.  FOR 
ENVIRONMENTAL  POLLUTION,  YABUTA 

(JAPAN). 
Distribution  of  Silicones  in  Water,  Sediment  and 
Fish  in  Japanese  Rivers, 
W89-03949  5A 

GIFU  UNIV.  (JAPAN).  DEPT.  OF 
AGRICULTURAL  CHEMISTRY. 

Microflora  in  the  Combined  Facultative  Pond 
and   Aerated   Lagoon   System  at   a   Sea-Based 
Solid  Waste  Disposal  Site, 
W89-04402  5E 

GLEN  CANYON  ENVIRONMENTAL 
STUDIES,  FLAGSTAFF,  AZ. 

Effects  of  Post-Dam  Flooding  on  Riparian  Sub- 
strates, Vegetation,  and  Invertebrate  Populations 
in    the    Colorado    River    Corridor    in    Grand 
Canyon,  Arizona, 
W89-03346  6G 

Monitoring  Bird  Population  Densities  Along  the 

Colorado  River  in  Grand  Canyon, 

W89-03379  6G 

GOETEBORG  UNIV.  (SWEDEN).  DEPT.  OF 
MARINE  BOTANY. 

Microphytobenthic  Productivity  and  Biomass  is 
Sublittoral  Sediments  of  a  Stratified  Bay,  South- 
eastern Kattegat, 
W89-03393  2L 

GOETEBORG  UNIV.  (SWEDEN).  DEPT.  OF 
OCEANOGRAPHY. 

Trends    in    Nutrient    and    Oxygen    Conditions 

Within  the  Kattegat:  Effects  of  Local  Nutrient 

Supply, 

W89-03507  5C 

GOETEBORG  UNIV.  (SWEDEN).  DEPT.  OF 
RADIATION  PHYSICS. 

Patterns  of  Chernobyl   Fallout   in  Relation  to 

Local  Weather  Conditions, 

W89-04319  5B 

GOETEBORG  UNIV.  (SWEDEN).  DEPT.  OF 
ZOOPHYSIOLOGY. 

Metallothionein    and    Heavy    Metal    Levels    in 
Rainbow  Trout  (Salmo  gairdneri)  during  Expo- 
sure to  Cadmium  in  the  Water, 
W89-04549  5C 

Influence  of  Cadmium  Exposure  on  Plasma  Cal- 
cium,  Vitellogenin   and   Calcitonin   in   Vitello- 
genic  Rainbow  Trout, 
W89-04553  5C 

Biochemical  and  Physiological  Disturbances  in 
Fish  Inhabiting  Coastal  Waters  Polluted  with 
Bleached  Kraft  Mill  Effluents, 
W89-04555  5C 

GORAKHPUR  UNIV.  (INDIA).  DEPT.  OF 
ZOOLOGY. 

Cypermethrin  Toxicity:  Effect  on  the  Carbohy- 
drate Metabolism  of  the  Indian  Catfish,  Heterop- 
neustes  fossilis, 
W89-03944  5C 

Hexavalent  Chromium:  Toxicity  and  its  Impact 
on  Certain  Aspects  of  Carbohydrate  Metabolism 
of  the  Freshwater  Teleost,  Colisa  Fasciatus, 
W89-03946  5C 


GREELEY  AND  HANSEN,  CHICAGO,  IL. 

Clean  Water  Supply  Depends  on  Management 

of  Groundwater, 

W89-03492  5G 

Chlorination      vs.      Alternative      Disinfectants: 

Which  is  the  Best  Choice, 

W89-03914  5D 

GUELPH  UNIV.  (ONTARIO).  DEPT.  OF 
LAND  RESOURCE  SCIENCE. 

Temporal  Persistence  of  Spatial  Patterns  of  Soil 

Water  Content  in  the  Tilled  Layer  under  a  Corn 

Crop, 

W89-04014  2G 

GUELPH  UNIV.  (ONTARIO).  SCHOOL  OF 
ENGINEERING. 

Evaluation  of  a  Drainage  Coefficient  for  Brook- 

ston  Clay  Soil, 

W89-03827  2G 

Roles  of  Rainfall  and  Runoff  in  the  Sediment 
Transport  Capacity  of  Interrill  Flow, 
W89-03831  2J 

HALLAND  COUNTY  ADMINISTRATIVE 
BOARD,  HALMSTAD  (SWEDEN). 

Land  Use  and  Nitrogen  Losses:  A  Study  within 

the  Laholm  Bay  Drainage  Area  of  Southwestern 

Sweden, 

W89-04497  5B 

HAMBURG  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  ANORGANISCHE  UND  ANGEWANDTE 
CHEMIE. 

Pollution  Source  Analysis  of  River  Water  and 

Sewage  Sludge, 

W89-04413  5B 

HAMBURG  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  HYDROBIOLOGIE  UND 
FISCHEREIWISSENSCHAFT. 

Long-term  Correlations  Between  the  Abun- 
dance of  Smelt,  (Osmerus  eperlanus  eperlanus 
L.),  Year  Classes  and  Abiotic  Environmental 
Conditions  During  the  Period  of  Spawning  and 
Larval  Development  in  the  Elbe  River, 
W89-03973  2H 

HANOVER  UNIV.  (GERMANY,  F.R.).  INST. 
FUER  WASSERWIRTSCHAFT,  HYDROLOGIE 
UND  LANDWIRTSCHAFTLICHEN 
WASSERBAU. 

Real  Time  Operation  of  Urban  Drainage  Sys- 
tems-Validity  and   Sensitivity   of  Optimization 
Techniques, 
W89-03705  5D 

Learning  Production  System  for  the  Control  of 

Urban  Sewer  Systems, 

W89-03721  5D 

HARBOR  BRANCH  INST.,  INC.,  FORT 
PIERCE,  FL. 

Leaf  Production  and   Export  of  the   Seagrass 
Syringodium  Filiforme   Kutz.   in   Indian   River 
Lagoon,  Florida, 
W89-03464  2L 

HARVARD  UNIV.,  CAMBRIDGE,  MA. 
GORDON  MCKAY  LAB. 

Imperatives  of  Nonpoint  Source  Pollution  Poli- 
cies, 
W89-04366  5G 

HARYANA  AGRICULTURAL  UNIV.,  HISSAR 
(INDIA).  DEPT.  OF  AGRICULTURAL 
ENGINEERING. 

Evapotranspiration,   Pan  Evaporation  and   Soil 

Water  Relationships  for  Wheat  (Triticum  aesti- 

vum), 

W89-04209  2D 


HAWAII  UNIV.  AT  MANOA,  HONOLULU. 
DEPT.  OF  CIVIL  ENGINEERING. 

Water  Quality   Modeling  by  a  Linear  System 

Approach, 

W89-03691  6A 

HEILONGJIANG  FORESTRY  DESIGN 
RESEARCH  INST.,  HARBIN  (CHINA). 

Features  of  Natural   Environment  and  Occur- 
rence of  Groundwater  in  Cold  Artesian  Basins  in 
Permafrost  Areas,  China, 
W89-03408  2F 

Features  of  Natural  Environment  and  Occur- 
rence of  Groundwater  in  Cold  Artesian  Basins  in 
Permafrost  Areas,  China. 
W89-04323  2F 

HELSINKI  UNIV.  (FINLAND).  DEPT.  OF 
ZOOLOGY. 

Acute    Response   to    Sodium   Hypochlorite   in 
Rainbow  Trout  Acclimatized  to  Pulp  and  Paper 
Mill  Effluents, 
W89-04255  5C 

Pollution-related  Histopathological  Changes  in 
the  Mussel  Mytilus  edulis  L.  in  the  Baltic  Sea, 
W89-04559  5C 

HELSINKI  UNIV.  OF  TECHNOLOGY,  ESPOO 
(FINLAND).  LAB.  OF  HYDROLOGY  AND 
WATER  RESOURCES  ENGINEERING. 

Sensitivity  of  N2-Fixing  Blue-Green  Algae  in 
Competition  for  Growth  Prerequisites, 
W89-03713  5C 

HIROSHIMA  UNIV.  (JAPAN).  FACULTY  OF 
ENGINEERING. 

Rates  of  Nutrient  Uptake  and  Growth  of  the 

Water  Hyacinth  (Eichhornia  Crassipes  (Mart.) 

Solms), 

W89-03430  5D 

HOKKAIDO  RESEARCH  INST.  FOR 
ENVIRONMENTAL  POLLUTION,  SAPPORO 
(JAPAN).  DIV.  OF  WATER  ENVIRONMENT. 

Fluctuation  of  Algal  Alkaline  Phosphatase  Ac- 
tivity and  the  Possible  Mechanisms  of  Hydroly- 
sis of  Dissolved  Organic  Phosphorus  in  Lake 
Barato, 
W89-03544  2H 

HOKKAIDO  UNIV.,  SAPPORO  (JAPAN). 
DEPT.  OF  GEOPHYSICS. 

Vertical  Structures  of  the  Atmospheric  Electri- 
cal Potential  Gradient  and  the  Behavior  of  the 
Precipitation  Charges  during  Snowfalls  near  the 
Ground  Surface, 
W89-04285  2B 

Possible  Rainfall  Mechanism  in  the  Orofure 
Mountain  Range,  Hokkaido,  Japan-The  Rainfall 
Enhancement  by  a  Two-Layer  Cloud  Structure, 
W89-04286  2B 

HOLLANDSE  EILANDENEN  WAARDEN 
WASTEWATER  AUTHORITY,  DORDRECHT 
(NETHERLANDS). 

Rotterdam-Dokhaven  Sewage  Treatment  Plant: 
A  Large  Sewage  Treatment  Plant  in  the  Midst 
of  a  Developing  Residential  Quarter, 
W89-04472  5D 

HOWARD  UNIV.,  WASHINGTON,  DC.  DEPT. 
OF  CIVIL  ENGINEERING. 

In  Vitro  Mutagenicity  of  Water  Contaminants  in 

Complex  Mixtures, 

W89-03991  5C 
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HYDROLOGICAL  RESEARCH  INST., 
PRETORIA  (SOUTH  AFRICA). 

Determination  of  Calcium  in  Water  by  Flow 
Injection  Analysis  -  Inductively  Coupled  Plasma 
(FIA-ICP)  Emission  Spectrometry, 
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IBM  CORP.,  HOPEWELL  JUNCTION,  NY. 
GENERAL  TECHNOLOGY  DIV. 

Data  Characteristics:  Groundwater  Monitoring's 

'Catch  22', 

W89-03600  7C 

IDAHO  NATIONAL  ENGINEERING  LAB., 
IDAHO  FALLS.  CENTER  FOR 
ENVIRONMENTAL  MONITORING  AND 
ASSESSMENT. 

Laboratory  Acidification  of  a  Crustacean  Zoo- 
plankton  Assemblage  from  a  Rocky  Mountain 
Subalpine  Lake  (U.S.A.), 
W89-04344  5C 

ILLINOIS  NATURAL  HISTORY  SURVEY. 
CHAMPAIGN.  AQUATIC  BIOLOGY 
STATION. 

Assessment  of  the  Ecotoxicological  Hazard  of 
Sediments  in  Waukegan  Harbor,  Illinois, 
W89-03345  5C 

ILLINOIS  STATE  GEOLOGICAL  SURVEY 
DIV.,  CHAMPAIGN. 

Changes  in  Volatile  Organic  Chemical  Concen- 
trations   After    Purging     Slowly    Recovering 
Wells, 
W89-03924  7B 

ILLINOIS  STATE  WATER  SURVEY  DIV., 
PEORIA.  WATER  QUALITY  SECTION. 

Screening  and  Biomonitoring  of  Industrial  Ef- 
fluents Using  Phytotoxicity  Tests, 
W89-04334  5A 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  AGRICULTURAL  ENGINEERING. 

KYERMO  -  A  Physically  Based  Research  Ero- 
sion Model:  Part  I.  Model  Development, 
W89-04384  2J 

KYERMO  -  A  Physically  Based  Research  Ero- 
sion Model:  Part  II.  Model  Sensitivity  Analysis 
and  Testing, 
W89-04385  2J 

ILLINOIS  UNIV.  AT  URBANA-CHAMPAIGN. 
DEPT.  OF  CIVIL  ENGINEERING. 

Modeling  Study  of  the  Effect  of  pH  on  Carbon 

Limited  Algal  Biofilms, 

W89-03441  so 

Reduced  Residence  Time  Effect:  Is  the  Lowest 
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W89-03684  5G 

ILLINOIS  UNIV.,  URBANA. 

Field    Evaluation    of   an    Acid    Rain-Drought 

Stress  Interaction, 

W89-04010  5C 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF 
AGRONOMY. 

Hydrogen   Peroxide  Treatment  of  Septic  Sys- 
tems   and    Its    Negative    Effects    on    Shallow 
Ground  Water, 
W89-03926  5D 

ILLINOIS  UNIV.,  URBANA.  DEPT.  OF  CIVIL 
ENGINEERING. 

Incorporating      Parameter      Uncertainty      into 
Groundwater  Quality  Management  Models, 
W89-03704  6A 


IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND).  AIR 
POLLUTION  GROUP. 

Use  of  Weather  Radar  in  Assessing  Deposition 
of  Radioactivity  from  Chernobyl  across  England 
and  Wales, 
W89-04298  5B 

IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
DEPT.  OF  CIVIL  ENGINEERING. 

Surface  Water  Acidification:  The  Birkenes  Data 

Revisited, 

W89-03693  5B 

Operational    Water    Quality    Management:    A 

Sense  of  Perspective, 
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IMPERIAL  COLL.  OF  SCIENCE  AND 
TECHNOLOGY,  LONDON  (ENGLAND). 
PUBLIC  HEALTH  ENGINEERING  LAB. 

Assessment  of  Excess  Biological  Phosphorus  Re- 
moval During  Activated  Sludge  Treatment, 
W89-04399  5D 

INDIAN  AGRICULTURAL  RESEARCH  INST., 
NEW  DELHI.  WATER  TECHNOLOGY 
CENTER. 

Simple  Dated   Water-Production   Function  for 

Use  in  Irrigated  Agriculture, 

W89-04206  3F 

INDIAN  INST.  OF  TECH.,  BOMBAY. 
CENTRE  FOR  ENVIRONMENTAL  SCIENCE 
AND  ENGINEERING. 

Reliability  Based  Discrete  Differential  Dynamic 
Programming  Model  for  River  Water  Quality 
Management  under  Financial  Constraint, 
W89-03681  5G 

INNSBRUCK  UNIV.  (AUSTRIA).  DEPT.  OF 
LIMNOLOGY. 

Regained,  but  Hidden  Holomixis  of  the  Austrian 

Lake  Traunsee, 

W89-04481  2H 

INSTITUT  AGRONOMIQUE  ET 
VETERINAIRE  HASSAN  II,  RABAT 
(MOROCCO).  LAB.  DE  TOXICOLOGIE. 

Contamination  of  Urban,  Industrial,  and  Conti- 
nental Waters  by  Chlorinated  Hydrocarbon  Pes- 
ticides along  the  Mediterranean  Coast  of  Moroc- 
co, 
W89-03939  5B 

INSTITUT  DE  GEOLOGIE  DU  BASSIN 
D'AQUITAINE,  TALENCE  (FRANCE). 

Suspended  Matter  and  Bottom  Deposits  in  the 
Maroni  Estuarine  System  (French  Guiana), 
W89-03536  2L 

INSTITUT  DE  MECANIQUE  DE  GRENOBLE, 
SAINT-MARTIN  D'HERES  (FRANCE). 

Stochastic    Approach    of    Soil    Water    Flow 
through  the  Use  of  Scaling  Factors:  Measure- 
ment and  Simulation, 
W89-04267  2G 

INSTITUT  FRANCAIS  DE  RECHERCHE 
POUR  L'EXPLOITATION  DE  LA  MER, 
BREST.  DEPT.  ENVIRONNEMENT 
LITTORAL. 

Hydrocarbons  and   Halogenated   Hydrocarbons 

in  Coastal  Waters  of  the  Western  Mediterranean 

(France), 

W89-04432  5B 

INSTITUT  FUER  MEERESFORSCHUNG, 
BREMERHAVEN  (GERMANY,  F.R.). 

Morphometric  and  Basic  Limnological  Proper- 
ties of  the  Laguna  de  Rio  Cuarto,  Costa  Rica, 
W89-03481  2H 


INSTITUT  NATIONAL  DE  LA  RECHERCHE 
SCIENTIFIQUE,  SAINTE-FOY  (QUEBEC). 

Extension    of    the    Grid-Based     Hydrological 
Model    CEQUEAU    to    Suspended    Sediment 
Movement  Through  Drainage  Basins, 
W89-03436  2J 

Seasonal   Dynamics  of  Sulfate  and   Hydrogen 
Sulfide  near  the  Sediment-Water  Interface  of  an 
Oligotrophic  Lake, 
W89-04487  2H 

INSTITUT  TROPICAL  SUISSE,  IFAKARA 
(TANZANIA).  FIELD  LAB. 

Field  Observations  on  the   Influence  of  Low 

Water  Velocities  on  Drifting  of  Bulinus  globo- 

sus, 

W89-03547  2H 

INSTITUTE  FOR  LAND  AND  WATER 
MANAGEMENT  RESEARCH,  WAGENINGEN 
(NETHERLANDS). 

Decision  Support  System  for  Water  Manage- 
ment in  Regions  with  Intense  Agriculture, 
W89-03702  6A 

INSTITUTE  OF  ECOSYSTEM  STUDIES, 
MILLBROOK,  NY. 

Very  Imbalanced  Nutrient  Budget  for  Mirror 

Lake,  New  Hampshire,  U.S.A., 

W89-04495  2H 

INSTITUTE  OF  HYDROLOGY, 
WALLINGFORD  (ENGLAND). 

Modelling     Stream     Acidification     in     Upland 

Wales, 

W89-03697  53 

INSTITUTE  OF  MARINE  BIOCHEMISTRY, 
ABERDEEN  (SCOTLAND). 

Investigations  into  the  Possible  Uses  of  Marine 
Flatfish  Metallathionein  Concentrations  as  an  In- 
dicator of  Toxic  Metal  Exposure, 
W89-03631  5  A 

INSTITUTE  OF  PHYSICS  AND  NUCLEAR 
TECHNIQUES,  KRAKOW  (POLAND). 

Reconnaissance  Isotope  Study  of  Waters  in  the 
Karst  of  the  Western  Tatra  Mountains, 
W89-03974  2F 

INSTITUTE  OF  RURAL  MANAGEMENT, 
ANAND  (INDIA). 

Externality  and  Equity  Implications  of  Private 
Exploitation  of  Ground-Water  Resources, 
W89-04303  6E 

INSTITUTE  OF  SOIL  SCIENCE  AND  YIELD 
PREDICTION,  SOFIA  (BULGARIA). 

Optimizing  the  Uniformity  of  Irrigation  and  Fer- 
tilization, 
W89-04270  3F 

INSTITUTE  OF  SOIL  SCIENCE  AND  YIELD 
PREDICTION,  SOFIA  (BULGARIA).  DEPT. 
OF  SOIL  PHYSICS. 

Characteristics  of  Mole  Drainage  as  a  Major 
Ameliorative     Technique     for     Surface-Water- 
logged Soils, 
W89-04272  3F 

INSTITUTO  CENTROAMERICANO  DE 
INVESTIGACION  Y  TECNOLOGIA 
INDUSTRIAL,  GUATEMALA  CITY. 

Treatment  of  Banana  Stem  Juice:  Methane  and 

Effluent  Purification, 

W89-04408  5D 

INSTITUTO  DE  PESQUISAS  ESPACIAIS,  SAO 
JOSE  DOS  CAMPOS  (BRAZIL). 

Tropical  Circulations  and  the  Associated  Rain- 
fall Anomalies  During  Two  Contrasting  Years, 
W89-03455  2B 


OR-14 


ORGANIZATIONAL  INDEX 


KINNERET  LIMNOLOGICAL  LAB.,  TIBERIAS  (ISRAEL). 


INSTTTUTO  ESPANOL  DE 
OCEANOGRAPHIA,  LA  CORUNA  (SPAIN). 
CENTRO  COSTERO  DEL  LA  CORUNA. 

Infaunal  Benthic  Recolonization  after  Dredging 
Operations  in  La  Coruna  Bay,  NW  Spain, 
W89-03475  6G 

INSTITUUT  VOOR  CULTUURTECHNIEK  EN 
WATERHUISHOUDING,  WAGENINGEN 
(NETHERLANDS). 

Modelling  and  Simulation  in  Hydrologic  Sys- 
tems   Related    to    Agricultural    Development: 
State  of  the  Art, 
W89-04266  3F 

INTERNATIONAL  BANK  FOR 
RECONSTRUCTION  AND  DEVELOPMENT, 
WASHINGTON,  DC.  INFRASTRUCTURE  AND 
URBAN  DEVELOPMENT  DEPT. 

Global  View  of  Resource  Recovery, 
W89-03395  5D 

INTERNATIONAL  CROPS  RESEARCH  INST. 
FOR  THE  SEMI-ARID  TROPICS, 
PATANCHERU  (INDIA). 

Cultivating     Consumer     Confidence    Through 

Communication, 

W89-03884  7C 

INTERNATIONAL  INST.  FOR  APPLIED 
SYSTEMS  ANALYSIS,  LAXENBURG 
(AUSTRIA). 

Regional  Application  of  a  Simple  Lake  Acidifi- 
cation Model  to  Northern  Europe, 
W89-03687  6A 

INTERNATIONAL  INST.  FOR  LAND 
RECLAMATION  AND  IMPROVEMENT, 
WAGENINGEN  (NETHERLANDS). 

Malaria  Control  by  Engineering  Measures:  Pre- 
World-War-II  Examples  from  Indonesia, 
W89-03794  5G 

Irrigation  Water  Management  in  the  Tungabha- 

dra  Scheme,  India, 

W89-03795  3F 

IOWA  STATE  UNIV.,  AMES.  DEPT.  OF 
AGRONOMY. 

Simulation  of  Surface-Moisture  Effects  on  the 

Great  Plains  Low-Level  Jet, 

W89-04283  2G 

ISTTTUTO  DI  RICERCA  SULLE  ACQUE, 
BARI  (ITALY). 

Methanogenic  Potential  of  Substrate  in  Anaero- 
bic Digestion  of  Sewage  Sludge, 
W89-04406  5D 

ISTTTUTO  DI  RICERCA  SULLE  ACQUE, 
BRUGHERIO  (ITALY). 

Eutrophication  of  Lakes  and  Reservoirs  in  Italy, 
W89-04533  5G 

ISTTTUTO  DI  RICERCA  SULLE  ACQUE, 
ROME  (ITALY). 

Developments  and  Possibilities  of  Optimization 

Models, 

W89-04274  6A 

ISTTTUTO  ITALIANO  DI  IDROBIOLOGIA, 
NOVARA. 

Recovery  of  an  Industrially  Acidified,  Ammoni- 
um  and   Heavy   Metals   Polluted   Lake   (Lake 
Orta,  N.  Italy),  Due  to  the  Adoption  of  Treat- 
ment Plants, 
W89-04531  5G 

JAMES  COOK  UNIV.  OF  NORTH 
QUEENSLAND,  TOWNSVILLE  (AUSTRALIA). 
DEPT.  OF  BOTANY. 

Zooplankton  of  a  Small  Tropical  Reservoir  (Sol- 
omon    Dam,     North     Queensland):     Seasonal 
Changes  and  the  Influence  of  Water  Quality 
Management  Measures, 
W89-03546  2H 


JAPAN  SEWAGE  WORKS  AGENCY,  TODA. 
RESEARCH  AND  TECHNOLOGY 
DEVELOPMENT  DIV. 

Evaluation  of  Energy  Saving  Using  Heat  Bal- 
ance Model  for  Melting  Process, 
W89-03663  5D 

Full-Scale  Evaluation  of  Phosphorus  Mass  Bal- 
ance in  Biological  Phosphorus  Removal  Process, 
W89-03666  5D 

JAPAN  SEWAGE  WORKS  AGENCY,  TOKYO. 

Areawide  Sewage  Sludge  Treatment  and  Dis- 
posal Project  ~  ACE  Plan, 
W89-03660  5D 

JET  PROPULSION  LAB.,  PASADENA,  CA. 

Environmental  Projects:  Volume  5.  Part  One: 

Study  of  Subsurface  Contamination,  Part  Two: 

Guide  to  Implement  Environmental  Compliance 

Programs. 

W89-03743  5B 

JOHANNESBURG  CITY  ENGINEER'S  DEPT. 
(SOUTH  AFRICA). 

Operating  Experience  with  Biological  Nutrient 

Removal     at     the    Johannesburg     Bushkoppie 

Works, 

W89-04449  5D 

JOHANNESBURG  CITY  HEALTH  DEPT. 
LABS.  (SOUTH  AFRICA). 

Microscopic  Evaluation  of  Carbon  and  Phos- 
phorus Accumulation  in  Nutrient  Removal  Acti- 
vated Sludge  Plants, 
W89-04448  5D 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
DEPT.  OF  ENVIRONMENTAL 
ENGINEERING  SCIENCE. 

Biological  Processes  in  Drinking  Water  Treat- 
ment, 
W89-03880  5F 

JOHNS  HOPKINS  UNIV.,  BALTIMORE,  MD. 
SCHOOL  OF  HYGIENE  AND  PUBLIC 
HEALTH. 

Fish  Hepatocyte  Model  for  the  Investigation  of 
the  Effects  of  Environmental  Contaminants, 
W89-04547  5C 
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2F 

W89-03801 

2F 

W89-03802 

2G 

W89-03803 

2F 

W89-03804 

2F 

W89-03805 

2J 

W89-03806 

2F 

W89-03807 

2F 

W89-03808 

2F 

W89-03809 

2F 

W89-03810 

2F 

W89-03811 

2F 

W89-03812 

2F 

W89-03813 

2F 

W89-03814 

3F 

W89-03815 

2F 

W89-03816 

7B 

W89-03817 

5B 

W89-03818 

7B 

W89-03819 

2H 

W89-03820 

2H 

W89-03821 

5B 

W89-03822 

2H 

W89-03823 

6G 

W89-03824 

2H 

W89-03825 

2B 

W89-03826 

21 

W89-03827 

2G 

W89-03828 

5B 

W89-03829 

5E 

W89-03830 

3F 

W89-03831 

2J 

W89-03832 

2J 

W89-03833 

2E 

W89-03834 

5B 

W89-03835 

2J 

W89-03836 

3F 

W89-03837 

3F 

W89-03838  3F 

W89-03839  5A 

W89-03840  2H 

W89-03841  5C 

W89-03842  5C 

W89-03843  2J 

W89-03844  5B 

W89-03845  2H 

W89-03846  2H 

W89-03847  5C 

W89-03848  5C 

W89-03849  2H 

W89-03850  2H 

W89-03851  7B 

W89-03852  2L 

W89-03853  4C 

W89-03854  2H 

W89-03855  2H 

W89-03856  5B 

W89-03857  2L 

W89-03858  2H 

W89-03859  5C 

W89-03860  4C 

W89-03861  2L 

W89-03862  2L 

W89-03863  2H 

W89-03864  7B 

W89-03865  2K 

W89-03866  5C 

W89-03867  2H 

W89-03868  5B 

W89-03869  2H 

W89-03870  2H 

W89-03871  2H 

W89-03872  5A 

W89-03873  5C 

W89-03874  5C 

W89-03875  5C 

W89-03876  5C 

W89-03877  4A 

W89-03878  3D 

W89-03879  6C 

W89-03880  5F 

W89-03881  5F 

W89-03882  5F 

W89-03883  5F 

W89-03884  7C 

W89-03885  6E 

W89-03886  6E 

W89-03887  6E 

W89-03888  5F 

W89-03889  5A 

W89-03890  5F 

W89-03891  5F 

W89-03892  4D 

W89-03893  5G 

W89-03894  2J 

W89-03895  5C 

W89-03896  5C 

W89-03897  2G 

W89-03898  2G 

W89-03899  2G 

W89-O39O0  2G 

W89-03901  5B 

W89-03902  2G 

W89-03903  2E 

W89-03904  2K 

W89-03905  2K 

W89-03906  2K 

W89-03907  5D 

W89-03908  5F 

W89-03909  5F 

W89-03910  5F 

W89-03911  5D 

W89-03912  5D 

W89-03913  5D 

W89-03914  5D 

W89-03915  2G 

W89-03916  2G 

W89-03917  5C 

W89-03918  5E 

W89-03919  5E 

W89-03920  7B 

W89-03921  5B 


W89-03922  7B 

W89-03923  5A 

W89-03924  7B 

W89-03925  7B 

W89-03926  5D 

W89-03927  7B 

W89-03928  7A 

W89-03929  7A 

W89-03930  5D 

W89-03931  2  A 

W89-03932  8A 

W89-03933  8D 

W89-03934  5F 

W89-03935  5B 

W89-03936  5B 

W89-03937  2L 

W89-03938  5B 

W89-03939  5B 

W  89-03940  2J 

W89-03941  5B 

W89-03942  5B 

W89-03943  5B 

W89-03944  5C 

W89-03945  5D 

W89-03946  5C 

W89-03947  5B 

W89-03948  2J 

W89-03949  5A 

W89-03950  5A 

W89-03951  5C 

W89-03952  5B 

W89-03953  5B 

W89-03954  2K 

W89-03955  5B 

W89-03956  5B 

W89-03957  2K 

W89-03958  5C 

W89-03959  5C 

W89-03960  5B 

W89-03961  5B 

W89-03962  7B 

W89-03963  5A 

W89-03964  5A 

W89-03965  5B 

W89-03966  2E 

W89-03967  4C 

W  89-03968  2J 

W89-03969  7B 

W  89-03970  2J 

W89-03971  5E 

W89-03972  2G 

W89-03973  2H 

W89-03974  2F 

W  89-0397  5  2E 

W  89-03976  2  J 

W89-03977  2J 

W89-03978  8B 

W89-03979  8B 

W89-03980  2J 

W89-03981  8B 

W89-03982  8B 

W89-03983  5E 

W89-03984  7C 

W89-03985  7C 

W89-03986  2B 

W89-03987  2F 

W89-03988  5F 

W89-03989  2B 

W89-03990  6G 

W89-03991  5C 

W89-03992  4C 

W89-03993  2K. 

W89-03994  2K 

W89-03995  21 

W89-03996  5B 

W89-03997  5B 

W89-03998  5A 

W89-03999  5A 

W89-04OO0  5A 

W  89-04001  2H 

W89-04002  7B^ 

W89-04003  2L 

W89-04004  7B 
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W89-04005  5B 

W89-04006  6G 

W89-04007  2K 

W89-04008  7B 

W89-04O09  7B 

W89-04010  5C 

W89-04011  2K 

W89-04012  2G 

W89-04O13  8D 

W89-04014  2G 

W89-04015  2G 

W89-04016  7B 

W89-04017  2K 

W89-04018  5C 

W89-04019  2G 

W89-04020  5C 

W89-04021  2G 

W89-04022  6C 

W89-04023  5D 

W89-04024  5D 

W89-04025  5A 

W89-04026  5A 

W89-04027  5B 

W89-04028  7C 

W89-04029  2F 

W89-04030  2J 

W89-04031  2F 

W89-04032  IOC 

W89-04033  4C 

W89-04034  7C 

W89-04035  5B 

W89-04036  7C 

W89-04037  7C 

W89-04038  IOC 

W89-04039  2E 

W89-04040  7C 

W89-04041  5G 

W89-04042  7C 

W89-04043  IOC 

W89-04044  9C 

W89-04045  2H 

W89-04O46  7C 

W89-04047  9C 

W89-04O48  2F 

W89-04049  7C 

W89-04050  2E 

W89-04051  2F 

W89-04052  2F 

W89-04053  5B 

W89-04054  2F 

W89-04055  2F 

W89-04056  7B 

W89-04057  7C 

W89-04058  2E 

W89-04059  2E 

W89-O406O  5B 

W89-04061  5C 

W89-04062  7A 

W89-04063  5B 

W89-04064  5B 

W89-04065  5B 

W89-04066  4C 

W89-04067  4C 

W89-04068  4C 

W89-04069  4C 

W89-04070  2F 

W89-04071  7C 

W89-04072  5E 

W89-04073  8B 

W89-04O74  7C 

W89-04075  2F 

W89-04076  2F 

W89-04077  7C 

W89-04078  5B 

W89-04079  5B 

W89-04080  7C 

W89-04O81  5B 

W89-04082  2F 

W89-04O83  2E 

W89-O4084  7A 

W89-04085  7C 

W89-04086  7C 

W89-O4087  5B 

W89-04088  7C 


W89-04089 

2F 

W89-04090 

2E 

W89-04091 

7B 

W89-04092 

7B 

W89-04093 

2F 

W89-04094 

7C 

W89-04095 

2C 

W89-04096 

7B 

W89-04097 

7B 

W89-04098 

2K 

W89-04099 

5B 

W89-04100 

5A 

W89-04101 

7B 

W89-04102 

7B 

W89-04103 

2E 

W89-04104 

5B 

W89-04105 

2K 

W89-04106 

5B 

W89-04107 

7B 

W89-04108 

2H 

W89-04109 

7C 

W89-04110 

2F 

W89-04111 

2F 

W89-04112 

4C 

W89-04113 

5B 

W89-04114 

7A 

W89-04115 

5E 

W89-04116 

2A 

W89-04117 

5B 

W89-04118 

2E 

W89-04119 

5B 

W89-04120 

5B 

W89-04121 

2F 

W89-04122 

2E 

W89-04123 

5B 

W89-04124 

9C 

W89-04125 

2E 

W89-04126 

2F 

W89-04127 

5F 

W89-04128 

9D 

W89-04129 

2F 

W89-04130 

4C 

W89-04131 

7C 

W89-04132 

2F 

W89-04133 

3D 

W89-04134 

9C 

W89-04135 

7C 

W89-04136 

2J 

W89-04137 

9C 

W89-04138 

7C 

W89-04139 

9C 

W89-04140 

7C 

W89-04141 

IOC 

W89-04142 

7C 

W89-04143 

2H 

W89-04144 

5E 

W89-04145 

7C 

W89-04146 

2E 

W89-04147 

2E 

W  89-04 148 

2E 

W89-04149 

9C 

W89-04150 

9C 

W89-04151 

2B 

W89-04152 

3D 

W89-04153 

6D 

W89-04154 

7A 

W89-04155 

9C 

W89-04156 

7C 

W89-04157 

2F 

W89-04158 

4C 

W89-04159 

2D 

W89-04160 

2E 

W89-04161 

2H 

W89-04162 

4C 

W89-04163 

4C 

W89-04164 

2F 

W89-04165 

2E 

W89-04166 

4A 

W89-04167 

2E 

W89-04168 

2E 

W89-04169 

2E 

W89-04170 

2E 

W89-04171 

5B 

W89-04172 

2K 
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W89-04173  2F 

W89-04174  7C 

W89-04175  5B 

W89-04176  5B 

W89-04177  5B 

W89-04178  5B 

W89-04179  2F 

W89-04180  5B 

W89-04181  8C 

W89-04182  8A 

W89-04183  8D 

W89-04184  8A 

W89-04185  8B 

W89-04186  8C 

W89-04187  8  A 

W89-04188  8D 

W89-04189  8F 

W89-04190  8C 

W89-04191  8A 

W89-04192  8G 

W89-04193  8G 

W89-04194  6D 

W89-04195  8E 

W89-04196  8D 

W89-04197  8B 

W89-04198  8B 

W89-04199  8B 

W89-04200  8A 

W89-04201  8A 

W89-04202  8A 

W89-04203  8F 

W89-04204  2K 

W89-04205  3F 

W89-04206  3F 

W89-04207  3F 

W  89-04208  21 

W89-04209  2D 

W89-04210  3F 

W89-04211  7B 

W89-04212  5B 

W89-04213  5E 

W89-04214  7C 

W89-04215  2E 

W89-04216  7B 

W89-04217  5B 

W  89-042 18  6G 

W  89-042 19  6G 

W  89-04220  6G 

W89-04221  5C 

W89-04222  6G 

W89-04223  5G 

W  89-04224  2H 

W89-04225  8B 

W89-04226  8A 

W89-04227  8H 

W89-04228  8A 

W89-04229  8A 

W89-04230  8E 

W89-04231  8F 

W89-04232  8C 

W89-04233  8G 

W89-04234  8D 

W89-04235  8C 

W89-04236  8C 

W89-04237  8A 

W89-04238  8F 

W89-04239  8B 

W89-04240  2E 

W89-04241  8B 

W89-04242  2F 

W89-04243  2F 

W89-04244  4B 

W89-04245  2H 

W89-04246  5C 

W89-04247  5C 

W89-04248  5C 

W  89-04249  5C 

W89-04250  5C 

W  89-042  51  5C 

W89-04252  5C 

W89-04253  5C 

W89-04254  5C 

W89-04255  5C 

W89-04256  5C 


W89-04339 

W89-04257 

7C 

W89-04258 

3F 

W89-04259 

2F 

W89-04260 

2E 

W89-04261 

6D 

W 89-04262 

3F 

W89-04263 

3F 

W89-04264 

6D 

W89-04265 

8B 

W89-04266 

3F 

W89-04267 

2G 

W89-04268 

2D 

W89-04269 

8B 

W89-04270 

3F 

W89-04271 

2G 

W89-04272 

3F 

W89-04273 

2G 

W89-04274 

6A 

W89-04275 

3F 

W89-04276 

8B 

W89-04277 

6A 

W89-04278 

2D 

W89-04279 

6D 

W89-04280 

7B 

W89-04281 

2F 

W89-04282 

5B 

W89-04283 

2G 

W89-04284 

7B 

W89-04285 

2B 

W89-04286 

2B 

W89-04287 

2K 

W89-04288 

7B 

W89-04289 

2K 

W89-04290 

2K 

W89-04291 

2K 

W89-04292 

7B 

W89-04293 

2B 

W89-04294 

5A 

W89-04295 

2K 

W89-04296 

2L 

W89-04297 

5E 

W89-04298 

5B 

W89-04299 

5B 

W89-04300 

5B 

W89-04301 

7C 

W 89-04302 

5G 

W  89-04303 

6E 

W89-04304 

5G 

W  89-04305 

5G 

W 89-04306 

5G 

W89-04307 

5G 

W  89-04308 

5G 

W89-04309 

5G 

W89-04310 

5G 

W89-04311 

2E 

W89-04312 

2L 

W89-04313 

2L 

W89-04314 

2L 

W89-04315 

5D 

W89-04316 

5D 

W 89-043 17 

5B 

W89-04318 

5D 

W89-04319 

5B 

W89-04320 

8E 

W89-04321 

2K 

W89-04322 

5C 

W89-04323 

2F 

W89-04324 

2F 

W89-04325 

4A 

W89-04326 

5B 

W89-04327 

5B 

W89-04328 

5B 

W89-04329 

5B 

W89-04330 

5B 

W89-04331 

5B 

W89-04332 

5B 

W89-04333 

5B 

W89-04334 

5A 

W89-04335 

5C 

W89-04336 

5C 

W89-04337 

5A 

W89-04338 

5C 

W89-04339 

5C 

A-3 


W89-04340 
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W89-04340  5A 

W89-04341  5B 

W89-04342  5B 

W89-04343  5A 

W89-04344  5C 

W89-04345  5C 

W89-04346  5C 

W89-04347  5C 

W89-04348  5B 

W89-04349  5B 

W89-04350  5B 

W89-04351  5C 

W89-04352  9D 

W89-04353  5B 

W89-04354  5C 

W89-04355  5A 

W89-04356  5B 

W89-04357  5B 

W89-04358  8B 

W89-04359  2L 

W89-O4360  2L 

W89-04361  2H 

W89-04362  8B 

W89-04363  8C 

W89-04364  8B 

W89-04365  2K 

W89-04366  5G 

W89-04367  5B 

W89-04368  5A 

W89-04369  5D 

W89-O4370  5D 

W89-04371  5E 

W89-04372  5D 

W89-04373  5D 

W89-04374  5D 

W89-04375  5B 

W89-04376  8G 

W89-04377  3F 

W89-04378  3F 

W89-04379  3F 

W89-O4380  2B 

W89-04381  2G 

W89-04382  5B 

W89-04383  2J 

W89-04384  2J 

W89-04385  2J 

W89-04386  3F 

W89-04387  5C 

W89-04388  5D 

W89-04389  5D 

W89-04390  5D 

W89-04391  5D 

W89-04392  5D 

W89-04393  2J 

W89-04394  5B 

W89-04395  5A 

W89-04396  5F 


W89-04397  5E 

W89-04398  2K 

W89-04399  5D 

W89-04400  5D 

W89-04401  5D 

W89-04402  5E 

W89-04403  5B 

W89-04404  5C 

W89-04405  5D 

W89-04406  5D 

W89-04407  5D 

W89-04408  5D 

W89-04409  5D 

W89-04410  5F 

W89-04411  5D 

W89-04412  5D 

W89-04413  5B 

W89-04414  5G 

W89-04415  5D 

W89-04416  5G 

W89-04417  5E 

W89-04418  2J 

W89-04419  2E 

W89-04420  2H 

W89-04421  2J 

W89-04422  2J 

W89-04423  2L 

W89-04424  5A 

W89-04425  2L 

W89-04426  2L 

W89-04427  5A 

W89-04428  5B 

W89-04429  5C 

W89-04430  5B 

W89-04431  5C 

W89-04432  5B 

W89-04433  5C 

W89-04434  2L 

W89-04435  5B 

W89-04436  8A 

W89-04437  2H 

W89-04438  2B 

W89-04439  2J 

W89-04440  2H 

W89-04441  5C 

W89-04442  2H 

W89-04443  5B 

W89-04444  5D 

W89-04445  5D 

W89-04446  5D 

W89-04447  5D 

W89-04448  5D 

W89-04449  5D 

W89-04450  5D 

W89-04451  5D 

W89-04452  5D 

W89-04453  5D 


W89-04454  5D 

W89-04455  5D 

W89-04456  5D 

W89-04457  5D 

W89-04458  5D 

W89-04459  5D 

W89-04460  5D 

W89-04461  5D 

W89-04462  5D 

W89-04463  5D 

W89-04464  5D 

W89-04465  5D 

W89-04466  5D 

W89-04467  5D 

W89-04468  5D 

W89-04469  5D 

W89-04470  5D 

W89-04471  5D 

W89-04472  5D 

W89-04473  5D 

W89-04474  5D 

W89-04475  5D 

W89-04476  5D 

W89-04477  5C 

W89-04478  5C 

W  89-04479  2H 

W89-04480  2H 

W89-04481  2H 

W89-04482  2H 

W89-04483  2H 

W89-04484  2H 

W89-04485  2H 

W89-04486  2H 

W89-04487  2H 

W89-04488  2H 

W89-04489  2H 

W89-04490  2H 

W  89-04491  2H 

W89-04492  2H 

W89-04493  2H 

W89-04494  5C 

W89-04495  2H 

W89-04496  2H 

W89-04497  5B 

W89-04498  2H 

W89-04499  2H 

W89-O45O0  5G 

W89-04501  5C 

W89-04502  6D 

W89-04503  2H 

W89-04504  5B 

W89-04505  2H 

W89-04506  2H 

W89-04507  2H 

W89-04508  2H 

W89-04509  2H 

W89-04510  2H 


W89-04511  2H 

W89-04512  5G 

W89-04513  2H 

W89-04514  2H 

W89-04515  2H 

W89-04516  2H 

W89-04517  2H 

W89-04518  2H 

W89-04519  2H 

W89-04520  4C 

W89-04521  5G 

W89-04522  5C 

W89-04523  2H 

W89-04524  5C 

W89-04525  2H 

W89-04526  5B 

W89-04527  5A 

W89-04528  2H 

W89-04529  2H 

W89-04530  5G 

W89-04531  5G 

W89-04532  2H 

W89-04533  5G 

W89-04534  2H 

W89-04535  2J 

W89-04536  5C 

W89-04537  5B 

W89-04538  7B 

W89-04539  2H 

W89-04540  5G 

W89-04541  2H 

W89-04542  2H 

W89-04543  5B 

W89-04544  5C 

W  89-04545  5  A 

W89-04546  5B 

W89-04547  5C 

W89-04548  5C 

W89-04549  5C 

W89-04550  5C 

W89-04551  5C 

W89-04552  5C 

W89-04553  5C 

W89-04554  5C 

W89-04555  5C 

W89-04556  5C 

W89-04557  5C 

W89-04558  5C 

W89-04559  5C 

W89-04560  5C 

W89-04561  5C 

W89-04562  5C 

W89-04563  5A 

W89-04564  5C 
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